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RNA interactions ......................................................................................................... 10
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S-1-07 Detection of epitranscriptomic mark N6-methyladenosine =« «+««eceeeeeeee Yu Xiao, Ye Wang, Guifang Jia 12
S-1-08 Mapping spatial transcriptome with light-activated proximity-dependent RNA labeling
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CRISPR-Cas Mediated Cleavage of Invading RNAs
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Epigenomic Data ......................................................................................................... 16
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........................................................................................................................... Dahai Zhu 26
S-2-05 Chromatin remodeling checkpoint of metabolic regulation in health and disease
...................................................................................................... Zhuo-Xian Meng ( ) 26
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S-3-07 The Immunological function of Manganese and its possible applications
................................................ Chenguang Wang’ Yukun Guan, Mengze LV, Ru1 Zhang’ Zhengfan Jiang 40
S-3-08 Iron sensitizes melanoma cells to ROS-induced pyroptosis
............................................................................................. Bo Zhou, Jia_yuan Zhang’ Qiao Wu 41
S-3-09 Molecular delineation of BubR1 kinase signaling in cell fate determination «e«sessseseseeceseeeees 41
S-3-10 The arms race between CRISPR adaptive immune systems of prokaryotes and anti-CRISPRs of phages
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S-3-16 Neddylation regulates PTEN nuclear import and promotes tumor development
..................................................................................................................... Linggiang Zhang 46
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S-4-01 The liver-adipose tissue crosstalk in lipid biosynthesis
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S-4-02 HSD17B13: A novel therapeutic target for the treatment of non-alcoholic fatty liver disease
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..................................................................................................................... Guanghou Shul 52
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A-1-003  Study on goose TLR4. 15 and 21 induced by LPS
.................................................................................... Xing Bojian, Xuxiao, Bian ruofei, Liu Yufen
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............................................................ Pengchong Wang, Wei Tang, Zeyao Li, Jianbin Wang, Peng Zou
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A-1-007 RNase L DNA e, , , , 75
A-1-008 Genome-wide identification of protein binding sites on RNAs in mammalian cells

....................................................................................... Fenglin Liu, Tianyu Ma, Yuxiang Zhang 76
A-1-009 miRNA-141-3p HELF e, , , 76

A-1-010 Musa balbisiana genome reveals subgenome evolution and functional divergence

.................................................................................... Wei Hu, Biyu Xu, Zhuo Wang, Zhigiang Jin 77
A-1-011

................................................................................................ , , , 77
A-1-012  miR-520c-3p LPS

................................................................................................ , , , 78

A-1-013  Structure and degradation of circular RNAs regulate PKR activation in innate immunity

Chu-Xiao Liu, Xiang Li, Fang Nan, Shan Jiang, Xiang Gao, Si-Kun Guo, Wei Xue, Yange Cui,
-------------------------- Kaige Dong, Huihua Ding, Bo Qu, Zhaocai Zhou, Nan Shen, Li Yang and Ling-Ling Chen 78
A-1-014 LncRNA-guided chromatin remodeling and gene regulation seseseeseseeseseeecensecacenceenee He Zhang 79
A-1-015 A microRNA processing mechanism targeting cryptochrome circadian regulator 2 modulates myogenesis
.................................................................. Lele Yang, Wenjun Yang, Lili Han, Jingyi Hui and Ping Hu 80
A-1-016 Circular RNA CircTET3 Mediates Migration of Vascular Smooth Muscle Cells in Vein Graft by Targeting
MR35 1-5p e+ sssnnesessnnnnsannsntuestntitttesatitete sttt st te s sttt Qing-Ping Yao, Ying-Xin Qi 80

A-1-017 CircTulp4 functions in Alzheimer’ s disease pathogenesis by regulating its parental gene, Tulp4

............................................................................................................ Nana Ma and Jun Wan 81
A-1-018 LncRNA HOXA-AS2 e , , 81
A-1-019 LPS induces mGluR5 expression of neutrophils in p65-dependent manner

""""""""""""""" Yang-Wuyue Liu; Mi Zhou; Li Zhao; Teng Yang; Xu Tan; Shan Chen; Shuang-Shuang Dai 82

A-1-020 The inhibition effect to bladder cancer metastasis and molecular mechanism of LINC00892
--------------------------------- Zhao Jingxuan,Shen Liping,He Jie,Zhu Yuankang, Lou Huijie, Jiang Nan, Jin Honglei 82
A-1-021 Oncogenic IncRNA TURBOR promotes Warburg effect by enhancing LDHA enzyme activity

Huili Wang, Kequan Lin, Lin Zhu, Shaojun Zhang, Le Li, Yilie Liao, Baichao Zhang,
--------------- Ming Yang, Xinde Liu, Lu Li, Shasha Li, Haitao Li, Peng Jiang, Qiangfeng Cliff Zhang, Dong Wang 83
A-1-022 Dynamic imaging of RNA in living cells by CRISPR-Cas13 systems 4These authors contributed equally)

Liang-Zhong Yang, Yang Wang, Si-Qi Li, Run-Wen Yao, Huang Wu,

....................................................................................... Gordon G. Carmichael, Ling-Ling Chen 83
A-1-023 A combinatorial strategy for overcoming primary and acquired resistance of MEK inhibition in colorectal

CANCEL **e et teseseseseseccssscessscscsssesssescsssccssssscssscsssascsssaccs YANG Ting’ CHEN Jun_jun, DAI Jie, YANG Tao 84



A-1-024 ALYREF links 3’ -end processing to nuclear export of nonpolyadenylated mRNAs
Jing Fan, Ke Wang, Xian Du, Jianshu Wang, Suli Chen, Yimin Wang, Min Shi Li Zhang, Xudong Wu,
----------------- Dinghai Zheng, Changshou Wang, Lantian Wang, Bin Tian, Guohui Li, Yu Zhou and Hong Cheng 84
A-1-025 Systematic analyses of m6A methylomes revealed pervasive site-specific regulation of m6A by RNA
binding proteins
Sanqi An, Wanxu Huang, Xiang Huang, Yixian Cun, Weisheng Cheng,

.............................................................................. Xiang Sun’ Zhl_]un Ren’ Yaxin Chen’ Jlnkal Wang 85

................................................................................................ , , , 85
A-1-027  Subcellular transcriptome profiling by APEX2-mediated proximity-dependent RNA labeling
................................................................................................ Ying Zhou, Gang Wang, Peng Zou 86
A-1-028 RNA G-quadruplex Influences MicroRNA-26a Maturation and Function

............................................................................................................ Geng Liu, Xianghui Fu 86

................................................................................................... y y , 87
A-1-030 LARP7-Mediated U6 snRNA Modification Ensures Splicing Fidelity and Spermatogenesis in Mice
.............................................................................. Xin Wang, Zhi-Tong Li, Yue Yan, Mo-Fang Liu 87

A-1-031 Intellectual disability associated protein FTSJ1 interacts with WDR6 to catalyze 2'-O-methylation on

SPECIfiC tRINAS  rreesrressrrsssmnneiettiiit ittt Jing Li, Ru-Juan Liu, En-Duo Wang 88
A-1-032 RNASNHGS e y , , 88
A-1-033 LIlCRNA ZFASI .................. , s s 89

A-1-034 The Changes of MicroRNAs-Fkbps-GR Regulatory Circuits in Hippocampus of Aged Rats and the
Adjustment Effect of Kidney-Tonifying and Yi Qi Recipe

................................................... Wang Lu, Xiang-Ping Kang, Xue-Li Zhang, Cui-Ying Gu, Guo-Qin Jin 89
A-1-035 MiR-196a-5p/NR6A1 regulates stemness and neural differentiation of Ntera-2 embryonal carcinoma cells
via E-cadherin inhibition

-------------------------------- Xiaowen Liu, Ziling Fan, Jingyu Wan, Ye Li, Ziqian Min, Lifang Yang, Dan Li 90
A-1-036 KLF7 Promotes Transcription of CDKN?3 in Chicken Preadipocytes
........................................................................ Zhao Jin, Wen Li, Jinwei Li, Ming Tan, Yingning Sun 91
A-1-037 NRDE2 negatively regulates exosome functions by inhibiting MTR4 recruitment and exosome interaction
...................................................................................................... Jianshu Wang’ HOng Cheng 91
A-1-038  Structural and Functional Studies of Arabidopsis thaliana Guanosine Deaminase GSDA

.................................................................................................................. Qian Jia’ Wel Xle 92
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A-1-041 Functional proteomics identifies a PICS complex required for piRNA maturation and chromosome
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............................................. 2o, , , , , , , 95
A-1-046 e, , , , 96

A-1-047 Biochemical characterization of cellular IRES using an in vitro reconstituted human cell-free translation
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Zhao Jinghua, Li Ye, Li Jing, Zhou Dejian, Liu Yan, Yu Zhaoli,
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..................................................................... , , , , , 99
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..................................................................... Chang Liu, Xuan Wang, Rul Guo, Bao Feng Yu’ BO Nlu 99
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................................................................................. , , , , 103
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......................................................... , , , , , , 103
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Architecture of ASFV and implications for
viral assembly and vaccine design
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How to Battle Nutrient Excess?
-The Biology and Mechanism of Lipid Storage

Peng Li

School of Life Sciences, Tsinghua University, Beijing, China

Sufficient energy storage in the form of neutral lipid TAG is improtant for survival during evolution.
However, excess lipid storage leads to the development of metabolic diseases including obesity, diabetes
and fatty liver disease. Lipid droplets (LDs) are dynamic subcellular organelles responsible for lipid storage
and control intracellular lipid homeostasis. This seminar will discuss the role of CIDE family in controlling
LD fusion and lipid storage. CIDE proteins consist Cidea, Cideb and Cidec (Fsp27) are LD and ER-
associated proteins. CIDEs deficient animals indicate that these proteins play important roles in controlling
lipid storage in adipocytes, hepatocytes, mammary epithelial cells and skin sebocytes. Further molecular
and cell biological evidence suggest that CIDE family proteins are highly enriched at LD-LD contact
sites (LDCS) and promote atypical form of LD fusion and growth by initiating a directional lipid transfer
from smaller to larger LDs. Several regulatory proteins including Perilipinl (Plinl) and Rab8a are shown
to enhance CIDE-mediated LD fusion and growth. Our recent analyses demonstrate that LD fusion was
controlled by FA-mediated protein acetylation and degradation. In addition, LD fusion complex formation
is potentially mediated by 2-dimensional phase transition. Other factors regulating lipid storage will also be

discussed.



RNA methylation in gene expression regulation

Chuan He

Department of Chemistry, Department of Biochemistry and Molecular Biology, Institute for Biophysical
Dynamics, Howard Hughes Medical Institute, The University of Chicago
929 East 57th Street, Chicago, IL 60637, USA

chuanhe@uchicago.edu

Over 150 types of post-transcriptional RNA modifications have been identified in all kingdoms of life.
We have discovered the first two RNA demethylases, FTO and ALKBHS5, which catalyze oxidative
demethylation of the most prevalent modifications of mammalian messenger RNA (mRNA) and other
nuclear RNA, N°-methyladenosine (m°A). These findings indicate that reversible RNA modification
could impact biological regulation analogous to the well-known reversible DNA and histone chemical
modifications. We have also characterized proteins that selectively recognize m°A-modified mRNA and
affect the translation status and lifetime of the target mRNA, as well as molecular machines that deposit
the m°A methylation on mRNA. Functional studies reveal m°A methylation as a critical mechanism to
synchronize groups of transcripts for coordinated metabolism, translation, and decay, allowing timely and
coordinated protein synthesis and transcriptome switching during cell differentiation and development.
Misregulations of these processes lead to embryo lethality and human diseases such as cancer. I will present

6 . .
effects of m’A regulation on cancer progress and immune response.
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Pyroptosis: from innate immunity to cancer

Feng Shao, PhD

National Institute of Biological Sciences, Beijing, 102206

Pyroptosis, originally known to be activated by caspase-1/4/5/11, is critical for immune defenses and
development of many immunological diseases. While caspase-1 is downstream of the inflammasome
complex that senses infections, caspase-11 and its human counterparts caspase-4/5 serve as cytosolic
receptors for bacterial lipopolysaccharide (LPS) to activate pyroptosis-mediated immune defenses. These
caspases cleave Gasdermin D (GSDMD) to release the autoinhibition on its Gasdermin-N domain that
executes pyroptosis via an intrinsic membrane pore-forming activity. Gsdmd”™ mice are susceptible to
various bacterial infections but also resistant to LPS-induced septic shock. GSDMD belongs to a large
Gasdermin family sharing the autoinhibited pore-forming domain. Another family member GSDME harbors
a caspase-3-recognition motif also in the middle linker region and can switch caspase-3-induced apoptosis
to pyroptosis. Similarly, caspase-3 cleavage releases the pore-forming domain of GSDME, and the resulting
pyroptosis also occurs in cells treated with DNA-damaging chemotherapy drugs. GSDME is silenced
in most cancer cells but expressed in normal tissues. GSDME-positive cells from normal human tissues
undergo caspase-3-dependent pyroptosis in response to chemotherapy drugs. Knockdown of GSDME
expression in these primary cells converts the death from pyroptosis to apoptosis. Importantly, Gsdme”
mice are protected from chemotherapy drug-induced tissue damage and weight loss. These findings define
pyroptosis as Gasdermin-mediated programmed necrotic cell death that shall have important functions in a

wide spectrum of biological and pathological processes.
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S-1-01 Reporting and harnessing microRNA activity
by CRISPR-Cas9

T A
A

15201689194@163.com

microRNAs (miRNAs) are an important class of small regulatory noncoding RNAs expressed by plants,
animals and viruses. Using a miRNA-mediated sgRNA releasing strategy, we create a miRNA-inducible
CRISPR-Cas9 platform that can be used to report miRNA activity and control genome editing tools in a
cell type specific manner. In this presentation, I will report our progress on using this system for a variety of

applications, including killing cancer cells and monitoring post-transcriptional regulation.
Reference:

"Wang, X.W., “Hu, L.F., Hao, J., Liao, L.Q., Chiu, Y.T., Shi, M.and "Wang Y. (2019) A microRNA-inducible
CRISPR-Cas9 platform serves as a microRNA sensor and cell-type-specific genome regulation tool. Nature
Cell Biology 21, 522-530.

S-1-02 Lnc-ing RNA Processing and Function

Ling-Ling Chen*
Shanghai Institute of Biochemistry and Cell Biology, Chinese Academy of Sciences, Shanghai, China, 200031

* linglingchen@sibcb.ac.cn

Long noncoding RNAs (IncRNAs) are emerging as new regulators in gene expression networks and exhibit
a surprising range of shapes and sizes. Many IncRNAs are transcribed by RNA polymerase Il and are
capped, polyadenylated, and spliced like mRNAs. By developing methods for genome-wide discovery and
characterization of non-polyadenylated RNAs, we have identified several RNA species with unexpected
formats. These RNAs are derived from long primary transcripts via unusual RNA processing pathways
and are stabilized by different mechanisms, including capping by small nucleolar RNA (snoRNA)—protein
(snoRNP) complexes at their ends or forming circular structures. We have shown that some such RNAs

are involved in gene regulation and are also implicated in human diseases. I will discuss our most recent



findings of underlying mechanisms related to their formation and function, with a focus on one type of

circular RNAs that is produced by pre-RNA back-splicing of exons of thousands of genes in eukaryotes.

Key Words: Long noncoding RNAs, circular RNAs, gene regulation, human diseases, innate immunity

S-1-03 Initiation of Parental Genome Reprogramming
in Fertilized Oocyte by Splicing Kinase SRPK1-Catalyzed

Protamine Phosphorylation

Xiang-Dong Fu, PhD

Cellular and Molecular Medicine, University of California, San Diego, USA

The paternal genome undergoes massive exchange of histone with protamine for compaction into sperm
during spermiogenesis. Upon fertilization, this process is potently reversed, which is essential for parental
genome reprogramming and subsequent activation; however, it remains poorly understood how this
fundamental process is initiated and regulated. We report that the previously characterized splicing kinase
SRPK1 initiates this life-beginning event by catalyzing site-specific phosphorylation of protamine, thereby
triggering protamine-to-histone exchange in the fertilized oocyte. Interestingly, protamine undergoes a
DNA-dependent phase transition to gel-like condensates and SRPK1-mediated phosphorylation likely
helps open up such structures to enhance protamine dismissal by nucleoplasmin (NPM) and enable the
recruitment of HIRA for H3.3 deposition. Remarkably, genome-wide ATAC-seq analysis reveals that
selective chromatin accessibility in both sperm and MII oocytes is largely erased in early pronuclei in a
protamine phosphorylation-dependent manner, suggesting that SRPK 1-catalyzed phosphorylation initiates a

highly synchronized genome reorganization program in both gametes.
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S-1-04 Increasing the coding complexity of human genome at RNA level
RNA

F R
P EHE T 5 B

wangzefeng@picb.ac.cn

The number of human coding genes is surprisingly small given the biological complexity of the organism,
suggesting additional layers of regulation to increase its coding complexity. We found that at the coding
complexity of human genome can be increased by multiple pathways at RNA level. First, the majority of
human genes undergo alternative splicing to produce multiple isoforms with distinct functions, which is
a major mechanism to increase proteome complexity of human genome. This process is tightly regulated,
and misregulation of splicing is closely associated with various human diseases. We have been focused
on systematic study of splicing regulation, as well as the dysregulation of alternative splicing in cancers.
We have developed a series of new methods to identify and study the regulatory cis-elements and trans-
acting splicing factors, and seek to assemble such information into a predictive “splicing code” to help us
understand how the alternative splicing is controlled in different cell types and in different disease stages.
In addition, the mRNA translation can be regulated to produce multiple peptides from single mRNA. By
using circRNA as a model, we have studied the non-canonical RNA translation and the regulation and
new function of circular RNAs. We found that a large fraction of circular RNAs can function as mRNA to
code for proteins, and the translation of circRNA can be driven by diverse sequences to produce additional
translation isoforms. These findings provided new molecular mechanisms to expand the coding capacity of

human genome at RNA levels.

S-1-05 SpyCLIP: An easy-to-use and high-throughput compatible
CLIP platform for the characterization of protein-RNA interactions
el
PR LS e BT
lgwu@sibcb.ac.cn

Growing numbers of proteins are found to be associated with RNAs and to play critical roles in both



normal and pathological processes within cells. UV crosslinking and immunoprecipitation (CLIP) coupled
with high-throughput sequencing is the most powerful technology to accurately identify the binding
sites of a given RNA-binding protein (RBP) in vivo. Several CLIP varieties, such as PAR-CLIP, iCLIP,
eCLIP and irCLIP, have been developed to improve the performance and reduce the technical difficulty
of this technology. However, all these CLIP varieties depend on PAGE-membrane purification steps of
the captured ribonucleoprotein (RNP), including SDS-PAGE separation and membrane transfer of RNP,
labeling of RNA for visualization and recovery of RNA from the membrane. These complex procedures
cause tremendous loss of the RNP, frequent experimental failure and non-reproducible results, which not
only hampered routing application of this technology in common laboratories, but also render the powerful
CLIP technology inapplicable to automation and high-throughput studies. In this study, we report an easy-
to-use SpyCLIP platform employing the SpyTag-SpyCatcher chemistry. Due to the irreversible covalent
linkage formed between the SpyTag-fused RBPs and the SpyCatcher-coated beads, the RNP can withstand
the harshest washing conditions during purification. Such a stringent purification scheme significantly
improves the signal-to-noise ratio of obtained protein-RNA interaction maps and thus completely omits any
PAGE-membrane purification steps, making SpyCLIP readily amenable to automation and high-throughput
applications. We also re-design the library construction strategy such that all of the reaction steps can be
continuously performed on beads or in solution, which dramatically reduces the technical difficulty and
procedure time. Finally, we introduce a single universal input control to remove background noise, further
guaranteeing an excellent specificity and productivity for SpyCLIP data. Using this new tool, we have
generated highly complex and reproducible RNA binding maps with the highest specificity and sensitivity
so far for diverse RBPs, including RBFOX2, SLBP and AGO2, and revealed novel insights into their
functional mechanisms, demonstrating that SpyCLIP represents an robust tool for systematic studies of

protein-RNA interactions.

S-1-06 Transcriptional activation by small RNAs in plants

1k

qiyijjun@mail.tsinghua.edu.cn

Conventional RNA interference (RNAi) pathways suppress eukaryotic gene expression at the post-
transcriptional or transcriptional level. At the core of RNAi are small RNAs (sRNAs) and effector
Argonaute (AGO) proteins. In plants, AGO1 binds microRNAs (miRNAs) to post-transcriptionally repress
target genes, while AGO4 binds 24-nt siRNAs to direct DNA methylation and transcriptional repression.
In this talk, I will present our unexpected findings that Arabidopsis AGO1 binds to the chromatin of active
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genes and promotes their transcription and discuss how the role of AGO1 in gene activation contributes
to the regulation of diverse signaling pathways and associated biological processes. I will also present
our findings that 24-nt siRNA-directed DNA methylation promotes gene transcription and regulates

agronomically important traits in rice.

S-1-07 Detection of epitranscriptomic mark N6-methyladenosine

Yu Xiao, Ye Wang, Guifang Jia*

Department of Chemical Biology, Synthetic and Functional Biomolecules Center, College of Chemistry and
Molecular Engineering, Peking University, Beijing 100871, P. R. China.

*guifangjia@pku.edu.cn

The epitranscriptomic mark N°-methyladenosine (m°A) is the most abundant post-transcriptional RNA
modification in both eukaryotic mRNA and long non-coding RNA (IncRNA). These marks are commonly
installed by an m°A writer complex and erased by AlkB family dioxygenases (e.g., FTO and ALKBHS5
in human). m°A marks mediated by m°A-binding proteins can regulate RNA processing and metabolism.
Owing largely to the inert reactivity of the methyl group of m°A, transcriptome-wide m°A detection methods
have to date relied on m°A-antibody immunoprecipitation (m°A-IP). And the RNase H derived SCARLET
method is the only one that can quantitatively detect the m°A status of a single mRNA or IncRNA locus,
but its time-consuming and radioactive labeling requirements have limited its wider application. Thus it is
desirable to develop new techniques/tools for detecting locus-specific m°A and transcriptional-wide m°A
sites. Here we developed two tools: 1) an elongation- and ligation-based qPCR amplification method for the
radiolabeling-free detection of m°A position in a single gene; and 2) antibody-free and chemical-labeling

method for mapping m°A methylome.

Key Words: RNA modification, Epitranscriptomics, N°-methyladenosine (m6A)



S-1-08 Mapping spatial transcriptome with
light-activated proximity-dependent RNA labeling

Pengchong Wang', Wei Tang', Zeyao Li’, Jianbin Wang™", Peng Zou"’

! College of Chemistry and Molecular Engineering, Peking University, Beijing, 100871
?School of Life Sciences, Tsinghua University, Beijing, China

* jlanbinwang@mail.tsinghua.edu.cn; zoupeng@pku.edu.cn

RNA molecules are highly compartmentalized in eukaryotic cells, with their localizations intimately
linked to their functions. Despite the importance of RNA targeting, our current knowledge of the spatial
organization of transcriptome has been limited by a lack of analytical tools. In this study, we develop a
novel chemical biology approach to label RNAs in live cells with high spatial specificity. Our method,
called CAP-seq, capitalizes on light-activated, proximity-dependent photo-oxidation of RNA nucleobases,
which could be subsequently enriched via affinity purification and identified by high-throughput sequencing.
Using this technique, we investigate the local transcriptomes that are proximal to various subcellular
compartments, including the endoplasmic reticulum and mitochondria. We discover that mRNAs encoding
for ribosomal proteins and oxidative phosphorylation pathway proteins are highly enriched at the outer
mitochondrial membrane. Due to its specificity and ease of use, CAP-seq is a generally applicable technique

to investigate the spatial transcriptome in many biological systems.

Key Words: RNA labeling, photo-oxidation, click reaction, mitochondria

S-1-09 Mapping the functional mammalian epitranscriptome
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chengqi.yi@pku.edu.cn

More than 100 different types of post-transcriptional modifications to RNA molecules have been
characterized so far. Recent transcriptome-wide identification of several RNA modifications has triggered
an explosion of new information, leading to the emerging field of epitranscriptomics. Because many RNA
modifications form regular base pairs during reverse transcription and are of very low abundance, highly

selective and sensitive methods are required for their detection. In my lab, we utilize selective chemical/
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biochemical labeling to develop high throughput sequencing methods for these RNA modifications;
in particular, we have developed two specific technologies for the transcriptome-wide sequencing of
pseudouridine (¥) and N'-methyladenosine in RNA, respectively. With CeU-Seq, we identified thousands
of ¥ sites in human cells and mouse tissues, showed that hPUS1 acts on mRNA and revealed inducible
and stress-specific mRNA pseudouridylation events. With m'A-ID-Seq, we identified ~900 m'A peaks in
mRNA and ncRNA, and revealed a prominent feature of enrichment in the 5’-untranslated region of mRNA
transcripts. Recently, we have developed a new technology that detects transcriptome-wide m'A methylome
at single-base resolution, and reveal distinct classes of m'A methylation in the human transcriptome. Such

transcriptome-wide sequencing technologies will allow future functional studies of the epitranscriptome.

S-1-10 The RNA structural landscape of RNA-protein interaction

7k 58 4
Ak

zhang.lab@biomed.tsinghua.edu.cn

The mechanistic study of RNA and RBP(RNA binding proteins) interactions is essential to the
understanding of RNA regulation and, associated diseases. Here we approach the principles of RBP-RNA
interactions by constructing deep generative models that combines information of both RNA sequence and
structure in vivo. We characterized the sequence and structural determinants of the RNA binding sites from
the RNA-RBP binding models. We showed that different proteins have different sequence and structure
preferences. We demonstrated that by integrating in vivo RNA structural information, the binding model
more precisely predicted new bindings in varying cellular conditions. Finally we predicted and validated
RNA structure changes that impact RBP binding and could contribute to Hutchinson-Gilford Progeria
Syndrome, a rare genetic disorder characterized by premature aging. Our results highlight the basis and the

significance of RNA structure in determining RBP binding and its unappreciated role in human disease.



S-1-11 CRISPR-Cas Mediated Cleavage of Invading RNAs

Liu Liang', Li Jiazhi'?, Wang Jiuyu', Ma Jun’, Wang Min', Li Xueyan'? and Wang Yanli'

" Key Laboratory of RNA Biology, Institute of Biophysics, Chinese Academy of Sciences, Beijing, 100101, China
? University of Chinese Academy of Sciences, Beijing 100049, China

Bacteria and archaea are protected against invading nucleic acids from phages and plasmids because of
CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats)-Cas (CRISPR associated proteins)
systems, which are RNA-guided prokaryotic adaptive immune system. CRISPR-Cas systems are found
in nearly half of all bacteria studied so far, as well as in the majority of archaea. CRISPR-Cas systems
are boardly grouped into two classes and six types. Unlike other CRISPR systems, the crRNAs in type III
and type VI recognize complementary target RNA and the effectors complex cleave the associated target
RNA. In type III, the crRNA-dependent target RNA binding also activates non-specific single-stranded
DNA cleavage and cyclic oligoadenylate (cOA) generation. In type VI, Casl3a exhibits both target and
"collateral" cleavage upon target RNA binding. We report a series of structures of Casl3a and Csm in
complex with crRNA and its complementary target strand. Our studies revealed how Casl3a of type VI
CRISPR systems defend against RNA phages and sent the stage for its development as a tool for RNA
manipulation. In addition, our structural studies provide crucial insights into the mechanistic processes
required for crRNA-meditated sequence-specific RNA cleavage, RNA target-dependent, non-specific DNA

cleavage, and cOA generation by type III-Csm complex.

S-1-12 m°A RNA modification: mechanism, function and

social implications

EAHA
A B K BT

Xjwang(@genetics.ac.cn

As the most abundant modification on mRNAs, N°-methyladenosine (m°A) has been recently identified
as an important regulators for many essential biological processes. m’A modification usually occurs on
adenosine within RRACH motifs, but usually only a small proportion of adenosine within the RRACH
motif are methylated at certain cell stage. We have identified that the selectivity of m°A modification sites

are regulated by miRNAs via sequencing pairing, revealing a novel function of miRNAs in regulating
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mRNA epigenetic modification. We also systematically characterized the function of m°A modification in
regulating mouse cerebellum development and functions. Intriguingly, we found that the formation of m°A
modification can enhance the efficacy of hippocampus-dependent memory consolidation by regulating
early-response genes, yet excessive training can somehow compensate the function of m°A in regulating

long term memory formation.

S-1-13 Decoding the Regulation and Function of RNA modifications

from Epitranscriptomic and Epigenomic Data

k-
K ¥

yangjh7@mail.sysu.edu.cn

N6-methyladenosine (m°A) is the most prevalent internal post-transcriptional modification in human
transcriptome and has been shown to have important roles in various normal and pathological processes.
However, the process by which m°A is deposited on mRNAs is largely unknown. Here we developed
a serial of computational and experimental methods to decode the regulation of m°A methylation from
epigenomic and epitranscriptomic data and demonstrated that histone H3 trimethylation at Lys36
(H3K36me3), a marker for transcription elongation, guides m°A deposition globally. Comparative analyses
of ChIP-seq data for H3K36me3 and m°A-seq data revealed that majorities of m°A peaks overlapped with
H3K36me3 sites and that the overlapping sites were enriched near stop codons. We also found that m°A
sites identified from miCLIP are enriched in the vicinity of H3K36me3 peaks and are reduced globally
when cellular H3K36me3 is depleted. Furthermore, we show that a significant genome-wide correlation
between chromatin binding of METTL14 to H3K36me3. Mechanistically, H3K36me3 is recognized and
bound directly by METTL14, a crucial component of the m°A methyltransferase complex (MTC), which
in turn facilitates the binding of the m°A MTC to adjacent RNA polymerase II, thereby delivering the m°A
MTC to actively transcribed nascent RNAs to deposit m°A co-transcriptionally. The discovery of interplay
between modified histones and RNA methylation represents a new regulatory layer, and an additional level

of complexity, in the control of gene expression.



S-1-14 A novel tRNA modification enzyme plays roles in both

transcription and translation

Hao Li', En-Duo Wang"*’, Ru-Juan Liu"*"

! Shanghai Institute of Biochemistry and Cell biology, Shanghai, 200031
? School of life science and technology, ShanghaiTech University, Shanghai, 201210

*edwang@sibs.ac.cn & liurj@shanghaitech.edu.cn

Abstract

Transfer RNAs (tRNAs) are extensively modified by a variety of tRNA modification enzymes; however, the
biology role of tRNA modification and tRNA enzymes in remains poorly explored. Here we identified that
coiled coil domain containing 76 (CCDC76) is responsible for 2'-O-methylation at position 4 of five human
cytosolic tRNAs. CCDC76 locates to both cytoplasm and nucleus. Knockdown of CCDC76 will decrease
the global protein translation level due to loss of enzymatic function of CCDC76. Loss-/gain-of-function
studies show that CCDC76 regulates cell migration and lung metastasis of the MDA-MB-231 tumors
independent of its enzymatic activity. We further find out that nuclear CCDC76 co-localizes with chromatin
and can directly bind to specific DNAs. Transcriptomics studies suggest that CCDC76 promotes Epithelial-
Mesenchymal transition by regulating ZEB1/SNAIL1 via the TGF-f1/Smad pathway. Mechanismlly,
CCDCT76 regulates the transcription of #gf-b/ through binding to its promoter region and collaborating with
some other transcription factors. Clinically, the expression level of CCDC76 is increasing during breast and
pancreatic cancer progression. Moreover, the up-regulation of CCDC76 acts as adverse prognosis factors
for survival rate of breast cancer patients in stage 2. Our study reveals a novel tRNA modification enzyme
plays roles on both translation and transcription through either its classical function or non-canonical
function independent of enzymatic activity. A recent pioneer study suggests that many RBPs could regulate
transcription through RNAs. However, the mechanism of CCDC76 playing role in transcription is quite
special; CCDC76 harbors a zinc finger domain to bind DNA without the participation of RNA. To our
knowledge, there are few proteins have been reported to be capable of binding to both RNA and DNA
directly.
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S-1-15 Identification of Flavin Mononucleotide as
a Cell-Active Artificial N°-Methyladenosine RNA Demethylase

Li-Jun Xie, Xiao-Ti Yang, Ming Wang and Liang Cheng*

Beijing National Laboratory for Molecular Sciences (BNLMS), Institute of Chemistry,
Chinese Academy of Sciences, Beijing, 100190 China

*chengl@iccas.ac.cn

N°-Methyladenosine (m°A) represents a common and highly dynamic modification in eukaryotic RNA
that affects various cellular pathways. Natural dioxygenases such as FTO and ALKBHS are enzymes that
demethylate m°A residues in mRNA. Herein, the first identification of a small-molecule modulator that
functions as an artificial m°A demethylase is reported. Flavin mononucleotide (FMN), the metabolite
produced by riboflavin kinase, mediates substantial photochemical demethylation of m°A residues of RNA
in live cells. This study provides a new perspective to the understanding of demethylation of m°A residues
in mRNA and sheds light on the development of powerful small molecules as RNA demethylases and new

probes for use in RNA biology.

Key Words: artificial enzymes, flavin mononucleotide, m°A RNA, RNA demethylase, RNA demethylation

S-1-16 Sorting of Nascent RNAs into the Export or
the Degradation Pathway

feor
AR b A LA P
hcheng@sibceb.ac.cn

In eukaryotes, RNA polymerase Il transcribes many different types of RNAs. Although these RNAs share
apparent structural similarities, the fates of them can be drastically different. Some are exported to the
cytoplasm, some are degraded rapidly after transcription, and some function in the nucleus. Accumulating
evidence suggests that nucleocytoplasmic distribution can play a determinant role in RNA functions.
Noncoding RNAs can associate with translation machinery when transported into the cytoplasm, whereas

nuclear retained mRNAs can regulate gene expression as noncoding RNAs. Thus, understanding the



molecular principles and biological relevance for sorting newly transcribed RNAs into the export or the
degradation pathway is of fundamental significance. To understand this, we have been focused on studying
two closely related aspects of gene expression: mechanism and regulation of RNA sorting; the complex
interconnection between mRNA processing and export. We revealed an important mechanism for nuclear
RNA sorting (EMBO J, 2017; Nucleic Acids Res, 2018), and uncovered NRDE2 as a key regulator for
this sorting (Genes Dev, 2019) that ensures efficient assembly of export-competent mRNPs in nuclear
speckles (J Cell Biol, 2018). Equally importantly, we identified the general roles of export factors in
coordinating pre-mRNA processing and nuclear export for both polyadenylated RNAs (Mol Cell, 2019) and
non-polyadenylated mRNAs (EMBO J, 2019). Interestingly, we also uncovered a novel mechanism that
ensures the balanced pre-mRNA processing and mRNA export (Proc Natl Acad Sci, USA, 2019). In this

presentation, I will introduce and discuss these recent work.

S-1-17 RNA Programs to Control Neuronal Reprogramming

BRA
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yexue@ibp.ac.cn

Direct conversion of somatic cells into neurons holds great promise for regenerative medicine. However,
neuronal conversion is relatively inefficient in human cells compared to mouse cells. It has been unclear
what might be the key barriers to reprogramming in human cells. We recently elucidated an RNA program
mediated by PTB to convert mouse embryonic fibroblasts (MEFs) into functional neurons. In human adult
fibroblasts (HAFs), however, we unexpectedly found that invoking the documented PTB-REST-miR-124
loop generates only immature neurons. To get mature and functional neurons, it is critical to sequentially
inactivate PTB and the PTB paralog nPTB in HAFs. Inactivation of nPTB triggers another self-enforcing
loop essential for neuronal maturation, which comprises nPTB, the transcription factor BRN2, and miR-
9. I will show our recent progress about how nPTB represses BRN2 transcription to control neuronal
maturation, and how to modulate this RNA program to enable deterministic reprogramming of HAFs into
functional neurons.

| eisodwiAs

610¢

19




| eisodwiAs

670¢

20

S-1-18 lincRNAs
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M— P Fh ) — K B AR G RN AA BRI e A M AE O RNA BT — 2 M Lo AT
CRISPR-cas9 Z % 75 Wi £k Ht 155 L DA (] i G5 I E S i RNA (lineRNA) A 75— bR (55 TiZk &
ELAIAY 23R lincRNASE1704Y ) |, RGHIIFST T Ik U lincRNARY D RE . X250 —IRFEL 41
SRR ACE b PR R B AR GRS RNAGES T BRI R 48 3 b HAE 3 e S D REAIL
FRAGAESE o XF 155/ lincRNA R BR I AR RIS 1754 )y T 2R L A 7 16 & 3231~ linc RN A 548 1 43 3l 7 L
H— A A A R b AT R [RIFR B A BIR o 38 2 X 75 Ik AN (] & BT A A e S L D )5 A 7
3, BFSE T lincRNA FImRNAZLZR KL, [AIAFEE 7 T lincRNA FllmicroRNAFEZE 1k A7 45 R 2%
Xof 5 i 2% HUAS 5] 2% B I S0 300 53 Rl 1~ [ ChIP-seq 2 B K 45 58 5 51t R 10 2k A [m) & & By Bt
lincRNAPJPFEFAT T 43070 XTiX 23 M FEA 5T Hh BAG A A9 linc RN A Qi far 4 74t H A= R 55 ) g
FIHLIEH A T T HFSE . ASHHFSY RS HIARZR T lincRNATEZ A0 sh i b i A BN BE, — S FEREdRsE T
lincRNAffF 77 453k

S-1-19 Orphan snoRNA SNORA?73 links canonical snoRNP NHP2

and non-canonical PARP1 to regulate myeloid cell differentiation

A E
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Isscyq@mail.sysu.edu.cn

Small nucleolar RNAs (snoRNAs) has been well established as guiding sequence-specific chemical
modification of ribosomal and small nuclear RNAs. However, the targets or ascribed functions of a
subgroup of snoRNAs, namely orphan snoRNAs, remain largely elusive. Specifically, orphan snoRNAs
with more than 200 nucleotides resemble long non-coding RNAs(IncRNAs), and possess more complex
structural features than canonical snoRNAs, suggesting the possibility of alternative cellular function.
Here, we reported an H/ACA box snoRNA, SNORA73, which was downregulated in myeloid leukemia

patients and promoted the differentiation of myeloid cells. SNORA73 binds chromatin and functions as a



caRNA. The non-canonical structure of its 5’end specifically binds novel small nucleolar ribonucleoprotein
(snoRNP) Poly(ADP-ribose) Polymerase-1 (PARP1) and is sufficient for promoting cell differentiation in
myeloid cells. Mechanically, SNORA73 regulates differentiation by inhibiting PARP1 self-PARylation,
which in turns impairs DNA damage repair. The inhibitory effect on PARP1 self-PARylation is illustrated
by enhancing the interaction between canonical snoRNP NHP2 and PARP1, by which NHP2 binds the self-
modification domain of PARP1 to exclude the addition of poly(ADP-ribose). The linking non-canonical
snoRNP PARP1 to non-canonical PARP1 by SNORA73 suggests more diverse roles of canonical snoRNP
than previously thought.

S-1-20 A Novel hMTR4-PDIA3P1-miR-125/124-TRAF6

Regulatory Axis in NF-kB Signaling and Chemoresistance
Chen Xie, Li-Zhen Zhang, Zhan-Li Chen, and Shi-Mei Zhuang*

School of Life Sciences, Sun Yat-sen University, Guangzhou 510275, China.

* zhuangshimei@163.com

We found that IncRNA PDIA3P1 was up-regulated in multiple cancer types and upon treatment with DNA-
damaging chemotherapeutic agents, like doxorubicin (Dox). Higher PDIA3P1 level was associated with
poorer recurrence-free survival of human hepatocellular carcinoma (HCC). Both gain- and loss-of-function
studies revealed that PDIA3P1 protected cancer cells from Dox-induced apoptosis and allowed tumor
xenografts to grow faster and to be more resistant to Dox treatment. Mechanistically, miR-125a/b and
miR-124 suppressed the expression of TRAF6, but PDIA3P1 bound to miR-125a/b/miR-124 and relieved
their repression on TRAF6, leading to activation of NF-kB pathway. Consistently, the effect of PDIA3P1
inhibition in promoting Dox-triggered apoptosis was antagonized by silencing IkB o or overexpressing
TRAF6. Administration of NF-kB inhibitor attenuated PDIA3P1-induced resistance to Dox treatment in
mouse xenografts. Moreover, up-regulation of PDIA3P1 was significantly correlated with elevation of
TRAF6, phosphorylated p65, or NF-kB downstream anti-apoptosis genes in human HCC tissues. These data
indicate that enhanced PDIA3P1 expression may confer chemoresistance by acting as a miRNA sponge to
increase TRAF6 expression and augment NF-kB signaling. Subsequent investigations into the mechanisms
of PDIA3PI1 up-regulation revealed that hMTR4, which promotes RNA degradation, could bind to
PDIA3P1, and this interaction was disrupted by Dox treatment. Overexpression of hMTR4 attenuated Dox-
induced elevation of PDIA3P1, whereas silencing hMTR4 increased PDIA3P1 level, suggesting that Dox
may up-regulate PDIA3P1 by abrogating the hMTR4-mediated PDIA3P1 degradation. Conclusion: There
exists a novel hMTR4-PDIA3P1-miR-125/124-TRAF6 regulatory axis that promotes NF-«B signaling and

chemoresistance, which may be exploited for anticancer therapy.
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S-1-21 RNA
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BEFaVIER (ITGAV ) SHARBIWIIL AoV T K, J5FHHIE 5 Z R iy A4
K. ¥R MASHA . R AN T T A S R AT O . R BRI FE MR I TG AV A i
e, AT RKAEIESGASRNA (AY ) TENKG B G AL RIS 4 -9 40 A v S 5 i ko X3 56Xt s 4
LU LRI TAY R, 25 R A P3TRE (566% ) (R A 4 2 b i AY K- 55 25 1 T HOE o5
LAY BUAh, 76K H TCGAKUE I 248X -9 S 52 B s N1 29, R 8ih AY 5
R B T T B RS A4, X I — 4 SO TR 4 SR T CG AR 2 Fb JHH9ee s 197 £l
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XK N TIRFAYPRIEITGAVIIEHLE], TN Tz PG R B Sk B AY GBS iR ITGAVEE A
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S-2-03 Amino Acids Sensing and the Regulation of the mTOR Signaling

: 1,2,3,4,5# : 1,2,4 1,2,4 1,2,4 . - 1,2,3,4,5%
Jie Chen~"""", Yuhui Ou™", Dong Wang ", Chenchen Xu ", Ying Liu ™"

" Institute of Molecular Medicine, Peking University, Beijing 100871; ° Beijing Advanced
Innovation Center for Genomics, Beijing 100871; ° Peking-Tsinghua Center for Life Sciences,
Beijing 100871; * State Kay laboratory of membrane biology, Beijing 100871; " Academy for
Advanced Interdisciplinary Studies, Peking University, Beijing 100871

*ying.liu@pku.edu.cn

The mechanistic target of rapamycin complex 1 (mTORCI1) is a master regulator of cell growth that
responds to a diverse set of environmental cues, including amino acids. Deregulation of mMTORC1 has been
linked with metabolic diseases, cancer and aging. In response to amino acids, mTORCI is recruited by the
Rag GTPases to the lysosome, its site of activation. We will discuss our recent progress in the identification

of new regulators of mTOR pathway, and their functions in mediating amino acids sensing.

Key Words: mTOR, metabolism, nutrient sensing
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S-2-04 Skeletal Muscle-Secreted Lipids Regulates Metabolic
Homeostasis by Mediating Muscle-Fat Crosstalk

Dahai Zhu

| eisodwiAs

The State Key Laboratory of Medical Molecular Biology, Institute of Basic Medical Sciences, Chinese Academy
of Medical Sciences and School of Basic Medicine, Peking Union Medical College, Beijing, PR China
Max-Planck Center for Tissue Stem Cell Research and Regenetive Medicine, GDL, Guangzhou, China

Abstract

Skeletal muscles play central roles in orchestrating organismal energy homeostasis. However, the molecular
mechanisms underlying this globally metabolic regulation of skeletal muscle remain a conundrum.

Increasing lines of evidence have demonstrated the functional significance of skeletal muscle-secreted

670¢

factors in regulating whole body energy homeostasis by actively communicating with other metabolic
organs such as fat and liver. Only a few numbers of the the muscle-secreted factors with the metabolicaly
regulatory role have been reported. Therefore it is critical to identify the muscle-secreted factors in order
to understanding the molecular mechaism of skeletal muscle in orchestrating inter-organ crostalk and
developing potential drug for treating metabolic diseases such as obesity and type Il diabetes mellitus.
Herein, we for the first time demonstrate skeletal muscle-released lipids functionally involve muscle-
fat crosstalk to attenuate HFD-induced obesity by inducing white fat browning. The findings uncover
the unanticipated role that lipid species serve as a promising agent for preventing and treating obesity in

humans.

S-2-05 Chromatin remodeling checkpoint of metabolic regulation

in health and disease

Zhuo-Xian Meng (# £ %

Department of Pathology and Pathophysiology, Key Laboratory of Disease Proteomics of Zhejiang Province;
School of Medicine, Zhejiang University, Hangzhou, Zhejiang 310058, China

Abstract

Metabolic syndrome has become a global epidemic that adversely affects human health. Both genetic and

environmental factors contribute to the pathogenesis of metabolic disorders. However, how these factors
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interact and act in concert to control the metabolic gene programs and the development of metabolic
disorders remains unclear. Accumulating evidence suggests that ATP-dependent SWI/SNF chromatin-
remodeling factors are critical in this process by sensing and integrating the environmental cues and
directing metabolic reprogramming and adaptation, thereby maintaining nutrient and energy homeostasis.
The SWI/SNF chromatin-remodeling complexes comprise up to 11 subunits, among which the BAF60
subunit serves as a linker between the core SWI/SNF complexes and specific transcriptional factors. BAF60
subunit has three isoforms, BAF60a, b, and c. The distinct tissue distribution patterns and regulatory
mechanisms of BAF60 proteins confer each isoform with specialized functions in different metabolic
cell types. Today, I will discuss our recent discoveries on the important roles and underlying mechanisms
of BAF60 proteins in the regulation of nutrient sensing and energy metabolism under physiological and

disease conditions.

S-2-06 Advances on the road map from

glucose starvation to AMPK activation

Sheng-Cai Lin

School of Life Sciences, Xiamen University

AMPK and mTOR are the dichotomy of kinase complexes that plays a pivotal role in maintaining
metabolic homeostasis. We have delineated the pathway that senses falling levels of glucose and activates
AMPK. In low glucose, v-ATPase-bound aldolase senses the absence of the glycolytic product of fructose-
1,6-bisphosphate (FBP) and induces conformational changes in v-ATPase, allowing AXIN in complex with
the LKBI1 kinase to translocate to the surface of lysosomes and activates the lysosome-residing AMPK,
and concomitantly switches off mMTORC1. More recently, we have identified that the ER-localized TRPV
calcium channels relays the FBP-unoccupied state of aldolase to AMPK activation. We have also found that
pools of AMPK, localized in different subcellular compartments, are regulated differentially. The seminar
will elaborate on the significance of the findings and will discuss about how we shall approach enzymology

through new avenues.
Most recent references

1. Zong Y et al., and Lin SC*. Hierarchical activation of compartmentalized pools of AMPK depends on
severity of nutrient or energy stress. Cell Research 29, 460-473, 2019

2. LiMQ et al., Lin SC*. Transient receptor potential channels are essential for glucose sensing by aldolase
and AMPK. Cell Metabolism, online, 2019
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S-2-07 Critical Role of SENP2 in Development of NAFLD

Yang Liu, Xin Dou, Meng Ding, Ling Liu, Qi-Qun Tang*

Key Laboratory of Metabolism and Molecular Medicine, the Ministry of Education, Department of Biochemistry
and Molecular Biology, Fudan University Shanghai Medical College, Shanghai 200032, PR China

* qqtang@shmu.edu.cn

Non-alcoholic fatty liver disease (NAFLD), ranging from hepatic steatosis to non-alcoholic steatohepatitis,
liver fibrosis, cirrhosis, and eventually hepatocellular carcinoma, is a major type of metabolic disorders
with severe threaten to public health. Aberrant triglycerides (TGs) accumulation in the liver is a hallmark
feature of NAFLD, which is tightly regulated by de novo lipogenesis, fatty acid uptake, fatty acid oxidation
and fatty acid export. Small ubiquitin-like modifier (SUMO)-specific protease 2 (SENP2) is responsible
for protein deSUMOylation. Previous study showed that SENP2 controls adipogenesis and is essential for
development of both white and brown adipocytes. Additionally, SENP2 is reported as a master regulator for
insulin sensitivity in skeletal muscles. However, effect of SENP2 on hepatic metabolism remains unknow.
To address this problem, we generated hepatocellular specific SENP2 knockout mice by crossing SENP2'*
mice with Alb-Cre mice (SENP2"?). We challenged SENP2"*° and WT mice with high fat diet and found
that SENP2"“° mice could protect against HFD induced obesity and hepatic steatosis. Further investigation
showed that SENP2 ablation inhibited gene expression involved in de novo lipogenesis and promoted
genes related with fatty acid oxidation. In addition, SENP2 disruption repressed TG storage in primary
hepatocytes induced by FFA treatment. Consistently, SENP2 overexpression in liver by AAV injection
facilitated occurrence of NAFLD. Our observation shed light on critical role of SENP2 in development of

hepatic steatosis and provided potential target for NAFLD intervention.

S-2-08 Kmt5c is required for adapative thermogenesis

in brown and beige adipocytes

BRT
KB RFHEFR

dongning.pan@fudan.edu.cn

Brown adipose tissue (BAT) and beige adipocytes dissipate energy by producing heat to maintain body



temperature in a process called adaptive thermogenesis. Histone methylation dictates chromatin structure
or affects the recruitment of non-histone proteins to chromatin, influencing many fundamental biological
processes. Methylation on Histone H3K4, H3K9, H3K27 and H3K36 was reported to modulate brown
and beige adipocytes functions, but little is known about the effects of Histone H4K20 methylation on
thermogenic adipose program. Here we find the expression of KmtS5c, a H4K20 methyltransferase, is
dramatically induced by cold exposure or f3-adrenergic signaling in adipose tissues. Kmt5c is required for
Ucpl and Cidea expression in both brown and beige adipocytes but not for adipogenesis per se, as indicated
by the fact that knockdown of Kmt5c significantly downregulates expression of Ucpl and Cidea. Adipose
tissue-specific KmtSc knockout mice show lower Ucpl expression in BAT at thermoneutrality and also
in iWAT at room temperature. Importantly, Kmt5c KO mice are prone to high-fat-diet-induced obesity.
Therefore, our results indicate Kmt5c may work as a new pharmacological intervention target for the

treatment of obesity and the related diseases.

S-2-09 Neuronal regulation of adipose tissue metabolism

¥ X
ek ¥

wenwenzeng@tsinghua.edu.cn

Peripheral metabolism is tightly regulated by the nervous system, and dysregulation could lead to metabolic
disorders. We have focused our study on neuronal regulation of adipose tissue biology and systemic
metabolism. We established and exploited the volume fluorescence-imaging technique to document the
neural network at single-fiber resolution on the whole-tissue level for adipose tissues. We have observed
high density of sympathetic arborizations in white adipose tissue which play critical roles in metabolic
homeostasis. We have optimized and applied the volume imaging technique to visualize the entirety of the
vascular network at a single-capillary resolution. We further showed that the vascular remodeling depends

on the sympathetic-derived catecholamine signal.
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S-2-11 CDS2 Deficiency Converts Outcome of VEGFa Signaling

from Angiogenesis to Vascular Regression

Wencao Zhao', Le Cao', Hanru Yingz, Xiaolong Zhu’,
Luyang Yu’, Xuri Li*, Dianging Wu’, Weijun Pan'

" Key Laboratory of Tissue Microenvironment and Tumor, Shanghai Institute of Nutrition and
Health, Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences, Shanghai,
China; ° Department of Plastic and Reconstructive Surgery, Shanghai Ninth People's Hospital,
Shanghai Jiaotong University, School of Medicine, Shanghai, China; ° College of Life Sciences,
Zhejiang University, Hangzhou, China; * State Key Laboratory of Ophthalmology, Zhongshan
Ophthalmic Center, Sun Yat-sen University, Guangzhou, China; ° Department of Pharmacology,
Vascular Biology and Therapeutic Program, School of Medicine, Yale University, New Haven,
Connecticut, USA

Response of endothelial cells to signaling stimulation is critical for vascular morphogenesis, homeostasis
and function. Vascular endothelial growth factor-a (VEGFa) has been recognized as a pro-angiogenic

factor in vertebrate developmental, physiological and pathological conditions for decades. Here we show
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that genetic ablation of CDP-diacylglycerol synthetase-2 (CDS2), a metabolic enzyme that controls
phosphoinositide recycling, can alter the output of VEGFa signaling from angiogenesis to unexpected vessel
regression. Live imaging analysis uncovered the presence of angiogenic endothelium reverse migration
in cds2 mutant zebrafish upon VEGFa stimulation, and endothelium regression also occurred in postnatal
retina and implanted tumor models in endothelium-specific CDS2 knockout mice. Mechanistically, VEGFa
stimulation reduced phosphatidylinositol (4,5)-bisphosphate availability in the absence of CDS2-controlled-
phosphoinositide metabolism, subsequently causing phosphatidylinositol (3,4,5)-triphosphate (PIP3)
deficiency and FOXO1 activation to trigger regression of CDS2-null endothelium. Thus, our evidence
indicates that the effect of VEGFa on vasculature is context dependent rather than always pro-angiogenic as

previously believed.

Key words: vessel regression, phosphoinositide, VEGFa, CDS2, FOXO1, zebrafish

S-2-12 The protein phosphatase 1 complex is a direct target of
AKT linking insulin signaling to hepatic glycogen deposition

Qiqi Lil, Qiuye Zhaol, Junyu Zhangl, Linkang Zhoul, Wenhao Zhangl,
Boon Tin Chua2, Yan Chen3, Li Xul,* and Peng Lil,*

! State Key Laboratory of Membrane Biology and Tsinghua-Peking Center for Life Sciences,
School of Life Sciences, Tsinghua University, Beijing 100084, China; ° The Institute of Metabolism
and Integrative Biology, Fudan University, Shanghai 200438, China; > CAS Key Laboratory of
Nutrition, Metabolism and Food Safety, Shanghai Institute of Nutrition and Health, Chinese
Academy of Sciences, Shanghai, 200031, China

* xulilulu@tsinghua.edu.cn; *li-peng@mail.tsinghua.edu.cn

Insulin-stimulated hepatic glycogen synthesis is central to glucose homeostasis. Here, we identify that
PPP1R3g, a regulatory subunit of protein phosphatase 1 (PP1), is directly phosphorylated by AKT.
PPP1R3g phosphorylation oscillates with fasting-refeeding cycle, and is required for insulin-stimulated
dephosphorylation (hence activation) of glycogen synthase (GS) in hepatocytes. We show that knockdown
of PPP1R3g significantly blunted insulin response. Introduction of wild-type PPP1R3g, but not
phosphorylation-defective mutant, leads to increase blood glucose clearance, hepatic glycogen deposition,
and improved insulin sensitivity in vivo. Mechanistically, phosphorylated PPP1R3g displays increased
binding for, and promotes dephosphorylation of, phospho-GS. Furthermore, PPP1R3b, another regulatory
subunit of PP1 binds to the dephosphorylated GS, thereby relaying insulin stimulation to hepatic glycogen
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deposition. Importantly, this PP1-mediated signaling cascade is independent of GSK3. We have thus
revealed a novel regulatory axis consisting of insulin/AKT/PPPP1R3g/PPP1R3b that operates in parallel to

the GSK3-dependent route, controlling glycogen synthesis and glucose homeostasis in insulin signaling.

Key Words: Glycogen synthesis, hepatocytes, insulin signal, postprandial glucose regulation, protein

phosphorylation.

S-2-13 AMPK monitors sufficiency and controls utilization of amino acids
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zhaosm@fudan.edu.cn

AMP-activated protein kinase (AMPK) is a crucial cellular energy sensor that is activated by falling energy
status. AMPK exists as heterotrimeric complexes comprising each of a catalytic al or 02, a regulatory
B1 or B2, and a y1 or y2 or y3 subunits. The al or a2 subunits are both activated by threonine 172 (T172)
phosphorylation and their functions seem redundant. Why AMPK complex needs two redundant catalytic
subunits remains unclear. We show that the a2 subunit of AMPK monitors sufficiency and controls
utilization of amino acids. We demonstrate that T172 of a2, but not that of al, is a substrate of general
control nonderepressible 2 (GCN2), a serine/threonine-protein kinase that senses amino acid deficiency
through binding to uncharged transfer RNA. T172 of a2 can be phosphorylated either by GCN2 under
amino acids withdraw even when cells are cultured in glucose-rich media or by nutrients-starvation,
whereas T172 of al can only be phosphorylated by nutrients-starvation. Deletion of a2, but not al resulted
in decreased cellular levels of amino acids and increased levels of proteins in cultured cells and in mice. We

provide evidence to show that al and a2 subunits of AMPK complex distinct in their regulatory roles.



S-2-14 cMyc-mediated epigenetic regulation of

cancer metabolic reprogramming

ERE TR

It is known that cancer cells generally adapt a specific metabolic phenotype that is characterized by the
switch to aerobic glycolysis, or Warburg Effect. While this metabolic phenotype is largely believed to be
responsible for the growth advantage of various cancers, the underlying mechanisms are not very clear.
This talk will be focused on our current progress related to cMyc-mediated epigenetic regulation of cancer

metabolic reprogramming.

S-2-15 Exploring the role of p53 in cancer metabolism
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jiang-lab@mail.tsinghua.edu.cn

One of the major biochemical hallmarks of cancer cells is a metabolism switch whereby cancer cells
consume more glucose and glutamine than normal tissue, and favor a much less efficient but rapid metabolic
mechanism for energy production. Abnormal metabolic reprogramming and oncogene/tumour suppressor
mutations are primary causes for many human cancer diseases. Of note, the metabolic rewiring of cancer
cells can be linked to specific genetic alterations in oncogenes and tumor suppressor genes responsible for
cell signaling. However, it still remains a mystery how this might happen and how exactly metabolism is
altered by signal transduction changes in cancer cells and what advantages these alterations afford. Here,
I will discuss a role of tumour suppressor p53 in metabolic regulation and a role of p53 as a metabolic
sensor that integrate metabolic stresses with cell fate decisions. Briefly, we previously found that p53 may
be a master regulator of cellular NADPH metabolism (Nature Cell Biology, 2011, Nature 2013). Loss of
p53 results in elevated fluxes of both the pentose phosphate pathway and malic enzyme pathway, leading
to increased biosynthesis and tumour growth. Recently, we discovered that urea cycle, a major metabolic
pathway responsible for ammonia elimination, is transcriptionally suppressed by p53 (Nature 2019). Through
this regulation, p53 represses ammonia excretion and tumour growth in vitro and in vivo. We also have define

a role for ammonia in regulating polyamine metabolism via inhibition of ODC mRNA translation.
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S-2-17 Gut microbiota-bile acid-ceramide signaling

orchestrates metabolic diseases

el

The gut microbiota is associated with metabolic diseases including obesity, insulin resistance and fatty liver
disease, as demonstrated by correlative studies and by transplantation of microbiota from obese humans
and mice into germ-free mice. Modification of the microbiota by treatment of high-fat diet (HFD)-fed mice
with tempol or antibiotics resulted in decreased adverse HFD-induced metabolic phenotypes. This is due to
decrease bile salt hydrolase (BSH) activity. The lower BSH results in increased levels of tauro-p-muricholic
acid, a substrate of BSH and a potent antagonist for the farnesoid X receptor (FXR). FXR intestine-null
mice have lower serum ceramides, are metabolic fit and resistant to HFD-induced metabolic disease,
and this is reversed by injection of C16:0 ceramide. Furthermore, through metagenomics and bacterial

transplant studies from humans to mice, the bacterial species B. fragilis that is decreased by metformin.



B. fragilis through its BSH activity, was found to carry out deconjugation of glycine-conjugated bile acid
metabolites in the gut leading to elevate glycoursodeoxycholic acid (GUDCA) levels. GUDCA is identified
to inhibit intestinal FXR signaling and ameliorate insulin resistance; administration of HFD-fed diabetic
mice with GUDCA prevents and treats insulin resistance similar to metformin. Lowering ceramide levels

through inhibition of intestinal FXR is a feasible means to reduce metabolic diseases.

S-2-18 Neural control of metabolism mediated

by a new GPCR messenger

TR
WA A ¥

The autonomous nervous system coordinates metabolic hormone secretion in response to nutrient status,
primarily via GPCR-based muscarinic and adrenergic signaling. The signaling network in target tissues/
organs remains incompletely understood. We have identified an inositol polyphosphate metabolite
synthesized upon GPCR stimulation via a kinase-phosphorylation axis. This metabolite promotes hormone
secretion by facilitating SNARE-mediated exocytosis. Disrupting its synthesis has implications in the
pathogenesis of obesity and diabetes. Thus, a previously unappreciated GPCR messenger is established

which facilitates neural modulation of energy homeostasis.
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S-3-01 SIP/CacyBP Promotes Autophagy by Regulating Levels of
BRUCE/Apollon, which Stimulates LC3-1 Degradation
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xqiu@bnu.edu.cn

BRUCE/Apollon is a membrane-associated Inhibitor of Apoptosis Protein, which is essential for viability
and has ubiquitin-conjugating activity. Upon initiation of apoptosis, the ubiquitin ligase, Nrdp1/RNF41,
promotes proteasomal degradation of BRUCE. Here, we demonstrate that BRUCE together with the
proteasome activator PA28y causes proteasomal degradation of LC3-I and thus inhibits autophagy.
LC3-I on the phagophore membrane is conjugated to phosphatidylethanolamine to form LC3-II, which
is required for the formation of autophagosomes and selective recruitment of substrates. SIP/CacyBP
is a ubiquitination-related protein that is highly expressed in neurons and various tumors. Under normal
conditions, SIP inhibited the ubiquitination and degradation of BRUCE probably by blocking the binding
of Nrdpl to BRUCE. Upon DNA-damage by topoisomerase inhibitors, Nrdp1 caused monoubiquitination
of SIP and thus promoted apoptosis. However, upon starvation, SIP together with Rab8 enhanced the
translocation of BRUCE into the recycling endosome, the formation of autophagosomes, and BRUCE
degradation by optineurin-mediated autophagy. Accordingly, deletion of SIP in cultured cells reduced the
autophagic degradation of damaged mitochondria and cytosolic protein aggregates. Thus, by stimulating
proteasomal degradation of LC3-I, BRUCE also inhibits autophagy. Conversely, SIP promotes autophagy
by blocking BRUCE-dependent degradation of LC3-I and by enhancing autophagosome formation and
autophagic destruction of BRUCE. These actions of BRUCE and SIP represent novel mechanisms that link

the regulation of autophagy and apoptosis under different conditions.
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S-3-05 Histone H3QS5 serotonylation stabilizes H3K4me3 and
potentiates its readout by TAF3

Bk
lht@tsinghua.edu.cn

Serotonylation of glutamine 5 on histone H3 (H3Q5ser) was recently identified as a permissive
posttranslational modification that coexists with adjacent lysine 4 trimethylation (H3K4me3).While
the resulting dual modification, H3K4me3Q5ser, is enriched at regions of active gene expression in
serotonergic neurons, the molecular basis underlying H3K4me3-H3Q5ser crosstalk remains unexplored.
Herein, we examine the impact of H3Q5ser on the readers, writers, and erasers of H3K4me3. We show
that the H3Q5ser modification promotes H3K4me3 binding to the PHD finger of TAF3, likely contributing
to the potentiating effect of the dual-mark on the interaction with the general transcription factor TFIID.

Strikingly, we additionally demonstrate that while the activity of the H3K4 methyltransferase, MLLI,



is unaffected by H3Q35ser, the corresponding H3K4me3 eraser, KDMS5B is profoundly inhibited by the
presence of the mark. Collectively, this work suggests that H3Q35ser plays distinct roles when coupled with

the installation of H3K4me3 to fine tune downstream outputs via chromatin readers and erasers.
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S-3-07 The Immunological function of Manganese and

its possible applications

Chenguang Wang', Yukun Guan', Mengze Lv', Rui Zhang', Zhengfan Jiang "

! Key Laboratory of Cell Proliferation and Differentiation of the Ministry of Education, School of Life Sciences,
Peking University, Beijing 100871, China

*Correspondence: jiangzf@pku.edu.cn

Manganese is one of the most abundant metals in mammals’ tissues, and is required for a variety of
physiological processes including development, reproduction, neuronal function, immune regulation and
antioxidant defenses. Mn exerts its function by regulating various Mn-dependent enzymes, including
oxidoreductases, isomerases, transferases, ligases, lyases, and hydrolases. It is also an essential component
of some metalloenzymes such as Mn superoxide dismutase (SOD2), glutamine synthetase (GS), and
arginase. Although Mn has been implicated in the host-bacteria interface, its function in innate immunity
has never been reported. We discover an unexpected role of Mn®" in alarming cells to viral infection by
increasing the sensitivity of the DNA sensor cGAS and its downstream adaptor protein STING. Mn*"
was liberated from membrane-enclosed organelles and accumulated in the cytosol, and bound to cGAS
by increasing both the dsDNA sensitivity and the enzymatic activity of cGAS. Mn”" also significantly
promoted STING's activity through the enhanced cGAMP-STING binding affinity. The liberated cytosolic
Mn”" thus greatly lowered the detection limit of host cells to dsSDNA and virus by several orders of
magnitude. Consequently, Mn-deficient mice produced significantly diminished cytokines and were highly
vulnerable to DNA virus as Sting” mice did. Importantly, Mn-deficient Sting” mice displayed no further
increased susceptibility to virus compared with Mn-sufficient Sting” mice. Reconstitution of cellular Mn
in Mn-deficient cells effectively restored cells’ responses to DNA virus. In addition, Mn’" itself is a potent
innate immune stimulator, inducing a strong type I-IFN and cytokine production in the absence of infection.
Our results thus demonstrated for the first time that an element is critically involved and required for the

host defense against virus.

Key words: Manganese; innate immunity; cGAS; STING; type-I interferons.



S-3-08 Iron sensitizes melanoma cells to ROS-induced pyroptosis

Bo Zhou, Jia-yuan Zhang, Qiao Wu*

State Key Laboratory of Cellular Stress Biology, School of Life Sciences, Xiamen University, Xiamen 361005,

Fujian Province, China. giaow@xmu.edu.cn

Iron has been shown to trigger oxidative stress by elevating ROS and to participate in different modes of
cell death, such as ferroptosis, apoptosis, and necroptosis. However, whether iron-elevated ROS is also
linked to pyroptosis has not been reported. Here, we demonstrate that iron-activated ROS can induce
pyroptosis via the Tom20-Bax-caspase-GSDME pathway. In melanoma cells, iron-enhanced ROS signaling
initiated by CCCP causes the oxidation and oligomerization of the mitochondrial outer membrane protein
Tom20 to recruit Bax to the mitochondria, which then facilitates cytochrome c release to the cytosol to
activate caspase-3, eventually triggers pyroptotic death by inducing GSDME cleavage by caspase-3.
Therefore, ROS acts as a causative factor and Tom20 senses ROS signaling for iron-driven pyroptotic death
of melanoma cells. Since iron activates ROS for GSDME-dependent pyroptotic induction and melanoma
cells specifically expresses high GSDME level, iron may be a potential candidate for melanoma therapy.
Based on the functional mechanism of iron shown above, we further demonstrate that iron supplementation
at a dosage used in iron-deficient patients is sufficient to maximize the anti-tumor effect of clinical ROS-
inducing drugs to inhibit xenograft tumor growth and metastasis of melanoma cells through GSDME-
dependent pyroptosis. Moreover, no obvious side effects are observed in the normal tissues and organs of
mice during the combined treatment of clinical drugs and iron. This study not only sheds light on iron as a
sensitizer switching ROS signaling to drive pyroptosis, but also implicates a novel iron-based intervention

strategy for melanoma therapy.

S-3-09 Molecular delineation of BubR1 kinase signaling

in cell fate determination
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yaoxb@ustc.edu.cn

Error-free mitosis depends on accurate chromosome attachment to spindle microtubules, powered

congression of those chromosomes, their segregation in anaphase, and assembly of a spindle midzone
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at mitotic exit. The centromere-associated motor CENP-E, whose binding partner is BubR1, has been
implicated in congression of misaligned chromosomes and the transition from lateral kinetochore-
microtubule association to end-on capture. Although previously proposed to be a pseudokinase, here
we report the structure of the kinase domain of Drosophila melanogaster BubR1, revealing its folding
into a conformation predicted to be catalytically active. BubR1 is shown to be a bona fide kinase whose
phosphorylation of CENP-E switches it from a laterally attached microtubule motor to a plus-end
microtubule tip tracker. Computational modeling is used to identify bubristatin as a selective BubR1 kinase
antagonist that targets the aN1 helix of N-terminal extension and aC helix of the BubR1 kinase domain.
Inhibition of CENP-E phosphorylation is shown to prevent proper microtubule capture at kinetochores
and, surprisingly, proper assembly of the central spindle at mitotic exit. Thus, BubR1-mediated CENP-E
phosphorylation produces a temporal switch that enables transition from lateral to end-on microtubule
capture and organization of microtubules into stable midzone arrays. Given the prevalence of chromosome
instability phenotype in BubR1 mutant-elicited gastric tumorigenesis, we developed a strategy to model
context-dependent cell division using a combination of light sheet microscope and 3D gastric organoids
which revealed that metazoans evolved an elaborate central spindle organization machinery to ensure
accurate sister chromatid segregation during cytokinesis. Thus, metazoan BubR1-CENP-E signaling

cascade constitutes a novel temporal machinery to determine cell fate plasticity.

S-3-10 The arms race between CRISPR adaptive immune systems of

prokaryotes and anti-CRISPRs of phages
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huangzhiwei@hit.edu.cn
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K H A CastZ BRI VI, (H 2 ORI R 0 SE R g T AR L LS # LAt (Cell Research, 2017).
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Peo PE— G5 A WS 38 78 A er LTA A ] Spy CasOTG ME A 20 FHLHI ( Nature, 2017 ), XA
I Y 4 5 e D A A A LR B B S, T EA BT ) A TR e i, sl AR
45 i Spy Cas O B A i 88175 1 1) L HARME LS M LAt . 38 3 AR 015 8% 12: 4R F Cas12a AntiZh
FAcrVAS, E—AbLm £, AcrVASE HiE L L EALK635HH| Cpf1/Cas12a6 M, 791K 45
7N Anti-CRISPREE [ 38 o B PEAE I Cas 85 8 2 I G 9 43 F-HILI #0701 Wt A7 44 BEL L 70396 3% 240 77
CRISPR-Cas 2 B Hl RS IHTRM& ( Nature Structural & Molecular Biology, 2019 )

S-3-11 Pollen Tube Guidance in Flowering Plants: The Interplay

between Male and Female Gametophytes
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wceyang(@genetics.ac.cn

During evolution, novel reproductive structures and mechanisms have evolved to adapt to terrestrial
land environment in plants. In angiosperms, such evolutionary development is manifested by the flower,
multicellular gametophyte, double fertilization, loss of sperm motility, and siphonogamy in which the
immotile sperm was delivered to the egg by a pollen tube produced by the male gametophyte (pollen),
a process named pollen tube guidance (PTG). Previous studies suggested that PTG requires the intimate
interactions between the pollen tube and maternal tissue of the pistil and the female gametophyte
respectively. Through genetic screen, we isolated a number of Arabidopsis mutants that disrupt PTG
processes. CCG, a central cell-specifically expressed gene, is required for the female gametophyte to attract
the pollen tube. CCG encodes a nuclear protein that regulates the expression of a number genes important
for PTG via CBP1 which interacts with RNA polymerase II, the Mediator complex and AGL transcription
factors in the central cells and also LURE expression in the synergids indirectly. PODI, a pollen tube-
expressed gene, is required for the male gametophyte to respond to the female signals. PODI encodes an
ER protein that interact specifically with CRT3 which is implicated to control the folding of LRR-RLKs.
These findings suggest that there might be a chaprone complex to monitor the folding of the LRR-RLK
proteins in the ER. Recently, two LRR-RLK complexes were identified as LURE! receptor in Arabidopsis.

Further progresses on the elucidation of PTG mechanisms will be discussed.

Key words: Gametophyte, pollen, pollen tube guidance, Arabidopsis
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S-3-12 Myosin-5a motor function is co-activated by two cargo

adaptor proteins RILPL2 and melanophilin

Qing-Juan Cao', Ning Zhang', Rui Zhou'?, Lin-Lin Yao', and Xiang-dong Li"*"

" Group of Cell Motility and Muscle Contraction, State Key Laboratory of Integrated Management of
Pest Insects and Rodents, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101
? University of Chinese Academy of Sciences, Beijing 100049

*lixd@ioz.ac.cn

Vertebrate myosin-5a is an ATP-utilizing processive motor associated with the actin network and
responsible for the transport and localization of several vesicle cargoes. To transport cargo efficiently and
prevent futile ATP hydrolysis, myosin-5a motor function must be tightly regulated. The globular tail domain
(GTD) of myosin-5a not only functions as the inhibitory domain, but also serves as the binding site for a
number of cargo adaptor proteins, including melanophilin (Mlph) and Rab-interacting lysosomal protein-
like 2 (RILPL2). In this study, using various biochemical approaches, including ATPase, single-molecule
motility, and GST pulldown assays and analytical ultracentrifugation, we demonstrate that the binding of
both MIph and RILPL?2 to the GTD of myosin-5a is required for the activation of myosin-5a motor function
under physiological ionic conditions. We also found that this activation is regulated by the small GTPase
Rab36, a binding partner of RILPL2. In summary, our results indicate that RILPL2 is required for Mlph-
mediated activation of Myo5a motor activity under physiological conditions and that Rab36 promotes this
activation. We propose that Rab36 stimulates RILPL2 to interact with the myosin-5a GTD; this interaction
then induces the exposure of the MIph-binding site in the GTD, thereby enabling Mlph to interact with the

GTD and activate myosin-5a motor activity.

Key Words: allosteric regulation, melanophilin, melanosome, molecular motor, myosin, small GTPase,

vesicle transport
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S-3-14 Identification of Ubiquitin Ligase Interacting Proteins
with a Novel Tagging System
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zhuangmin@shanghaitech.edu.cn

The communication between cells and the communication between cellular organelles are often be
controlled by the interaction of membrane proteins. Despite of many methods to detect protein-protein
interactions (PPIs), there are still challenges in detecting membrane PPIs. Firstly, transient and weak PPIs
are mostly associated with membrane receptor-mediated signaling pathways. Secondly, mass spectrometry-
based membrane protein interaction studies have not been widely successful due to the poor solubility
of membrane proteins or the loss of PPIs in sample preparation. Recent years, protein proximity tagging

methods, such as APEX and BiolD, have been applied in membrane protein study and showed great results.

Here we developed another method to specifically tag the interacting proteins of MPOI (membrane protein
of interest) in cells. This approach transforms transient and weak interactions into covalent binding and the
tagged proteins can be enriched by affinity purification under denaturing conditions for mass spectrometry-
based identification. We applied this approach to MARCHS, a trans-membrane ubiquitin ligase that is
an important regulator for mitochondria fusion and fission. We have identified most known MARCHS
interacting proteins. More interestingly, our data uncover that MARCHS interacts with several peroxisome

biogenesis factors, suggesting a novel role of MARCHS in regulating peroxisome function.
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S-3-16 Neddylation regulates PTEN nuclear import and

promotes tumor development

Lingqiang Zhang

State Key Laboratory of Proteomics, National Center for Protein Sciences (Beijing),
Beijing Institute of Lifeomics, Beijing, 100850, China.

PTEN tumor suppressor opposes the PI3K/Akt pathway in the cytoplasm and maintains chromosomal
integrity in the nucleus. Nucleo-cytoplasm shuttling of PTEN is regulated by ubiquitylation, sumoylation
and phosphorylation, and nuclear PTEN has been proposed to exhibit tumor-suppressive functions.
Here we show that PTEN is conjugated by Nedd8 under high glucose conditions, which induces PTEN
nuclear import without effects on PTEN stability. PTEN neddylation is promoted by the XIAP ligase
and removed by the NEDP1 deneddylase. We identify Lys197 and Lys402 as major neddylation sites on
PTEN. Neddylated PTEN accumulates predominantly in the nucleus and promotes rather than suppresses
cell proliferation and metabolism. Neddylated PTEN stabilizes fatty acid synthase (FASN) and promotes



triglyceride production through interfering the ubiquitylation and degradation of FASN by TRIM21. In
human breast cancer tissues, neddylated PTEN correlates with tumor progression and poor prognosis. These

results reveal an unexpected tumor-promoting role of nuclear PTEN modified by NeddS.
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S-3-17 Immune signaling and metabolic checkpoints
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Abstract: T cells are key players in our immune system to fight with cancer cells. However, cancer cells
can develop multiple mechanisms to suppress T cell activity to evade immune attack. Signaling suppression
and metabolic suppression are the two major parts of immunosuppression, which involves signaling and
metabolic checkpoint molecules in T cells. In clinic, blockade antibodies against signaling checkpoints have
been successfully applied to treat multiple types of cancer, which highlights the importance of checkpoint
biology. In this talk, I will introduce our recent works on the signaling and metabolic checkpoints. The
idea of combination of signaling modulation and metabolic modulation for next-generation cancer

immunotherapy will also be discussed.

S-3-18 Establishment and maintenance of epigenetic information
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zhubing@nibs.ac.cn

DNA methylation-mediated gene silencing and the establishment of DNA methylation are classic epigenetic
events. Despite of a large body of studies in these directions, many unknown regulations exist. Recently,

we performed a number of cell-based large scale screenings to identify novel regulators involved in DNA
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methylation-mediated silencing and the establishment of DNA methylation. I will report our findings
highlighting mechanisms controlling the establishment of DNA methylation during oocyte maturation.
In addition, I will present our recent progresses regarding the kinetics, fidelity control mechanisms, and

functional implications of maintenance DNA methylation.



S-4-01 The liver-adipose tissue crosstalk in lipid biosynthesis

Bao-Liang Song (blsong@whu.edu.cn)

College of Life Sciences, Wuhan University, Wuhan 430072, China

Hedgehog (Hh) had been known as the only cholesterol-modified morphogen playing pivotal roles
in development and tumorigenesis. We performed an unbiased biochemical screen and identified that
SMO was covalently modified by cholesterol on the Asp95 (D95) residue through an ester bond. This
modification was inhibited by Patched-1 (Ptchl) but enhanced by Hh. The SMO(D95N) mutation was
refractory to Hh-stimulated ciliary localization and failed to activate downstream signaling. Furthermore,
homozygous SmoD99IN/DIIN (the equivalent residue in mouse) knockin mice were embryonic lethal
with severe cardiac defects, phenocopying the Smo-/- mice. Together, the results of our study suggest
that Hh signaling transduces to SMO through modulating its cholesterylation and provides a therapeutic
opportunity to treat Hh-pathway-related cancers by targeting SMO cholesterylation. Metabolism in
mammals is regulated by the complex interplay among different organs. The liver and white adipose tissue
(WAT) are critically involved in lipid metabolism. Previous studies have shown that fatty acid synthesis is
compensatorily increased in WAT when hepatic lipid synthesis is inhibited, implying that factor(s) produced
by liver may promote lipogenesis in the adipose tissue. I will report a secreted factor GPNMB coordinating

liver-WAT cross talking in lipogenesis.

S-4-02 HSD17B13: A novel therapeutic target for

the treatment of non-alcoholic fatty liver disease

Xiaoyan Zhang (7K 1% 3% ), Wen Su (7~ X) , Youfei Guan (& X ¥)

Advanced Institute for Medical Sciences, Department of Physiology and Pathophysiology, School of Basic
Medical Sciences, Dalian Medical University 9 West Lvshun Road, Dalian 116044, P. R. China

guanyf@dmu.edu.cn

17B-hydroxysteroid dehydrogenases (17B-HSDs) comprise a large family of 14 members that are mainly
involved in sex hormone metabolism. Some 178-HSD enzymes also play key roles in cholesterol and fatty
acid metabolism. Recent study showed that 178-HSD13, an enzyme with unknown biological function,

is a novel liver-specific lipid droplet-associated protein in mouse and humans. 178-HSD13 expression
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is markedly upregulated in patients and mice with non-alcoholic fatty liver disease (NAFLD). Hepatic
overexpression of 17-HSD13 promotes lipid accumulation in the liver, while liver-specific deletion of
17B-HSD13 resists high fat diet-induced hepatic steatosis. In this talk, we summarize recent progress
regarding the role of 178-HSD13 in the regulation of hepatic lipid homeostasis and discuss genetic,
genomic and proteomic evidence supporting the pathogenic role of 17p-HSD13 in NAFLD. We also
emphasize its potential as a therapeutic target and biomarker for advanced liver diseases, such as NASH

and liver cancer.

S-4-03 Aldolase B Opposes Hepatocellular Carcinogenesis through
Inhibiting Glucose-6-phosphate dehydrogenase (G6PD) and Pentose

Phosphate Pathway
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hyyin@sibs.ac.cn

Metabolic reprogramming is a core hallmark of cancer, but its role and the mechanism in human
hepatocellular carcinogenesis (HCC) remain poorly defined. Here we show that the glycolytic enzyme
Aldoalse B (Aldob) exerts a novel tumour suppressive role in HCC by directly binding to the rate-limiting
enzyme of the pentose phosphate pathway (PPP), glucose-6-phosphate dehydrogenase (G6PD), and
inhibiting its enzymatic activity. Decreased expression of Aldob and upregulated expression of G6PD in
human tumor tissue are correlated to the poor outcome and prognosis of HCC. Global or liver-specific
knocking out of Aldob promotes tumorigenesis in a murine HCC model through enhancing G6PD activity
to increase metabolic flux to PPP, whereas pharmacological inhibition or genetic knocking down of G6PD
suppresses HCC. Consistently, re-expression of Aldob in liver-specific Aldob KO mice attenuates tumor
formation. We further demonstrate that Aldob plays a crucial role in forming a stable Aldob-G6PD-p53
complex, which reinforces p53-mediated inhibition of G6PD activity. In summary, our data suggest
that Aldob plays an essential role in remodeling glycolysis and PPP metabolism to favor tumor growth,

suggesting that targeting Aldob is a potential therapeutic strategy for HCC.
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ACAT and sterol homeostasis
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S-4-05 Cancer metabolic reprogramming and oncogenesis.
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Glutamine metabolism plays an important role in cancer development and progression. Glutaminase C
(GACQ), the first enzyme in glutaminolysis, has emerged in recent years as an important target for cancer
therapy and many studies have focused on the mechanism of enhanced GAC expression in cancer cells.
However, little is known about the post-translational modification of GAC. Here, we report that the
phosphorylation is a crucial post-translational modification of GAC, which is responsible for the higher
glutaminase activity in tumor tissues of lung cancer patients and cancer cells than that from the normal
individuals. We identify the key phosphorylation site on Ser314 and this phosphorylation is regulated by
the NF-kB-PKCg axis. Blocking the phosphorylation on Ser314 by mutating the 314th serine to alanine in
lung cancer cells inhibits the glutaminase activity and triggers genetic reprogramming and alleviates tumor

malignancy. Furthermore, we find that the highly phosphorylation level of GAC correlated with poorly
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survival rate of lung cancer patients. These findings highlight a previously unappreciated mechanism for
activation of GAC by phosphorylation and demonstrate that targeting glutaminase activity can inhibit

oncogenic transformation.

S-4-06 Advances in lipidomics and its application to

investigate functional lipidome

Guanghou Shui"”

! State Key Laboratory of Molecular Developmental Biology, Institute of Genetics and Developmental Biology,
Chinese Academy of Sciences, Beijing 100101, People’s Republic of China

*ghshui@genetics.ac.cn

The diversity and complexity of the biological lipidomes inspired various technical innovation and
improvement to meet the needs of various biomedical studies. Lipidomics, which targets at the construction
of a comprehensive map of lipidome comprising the entire lipid pool within a cell or tissue, is currently
emerging as an independent discipline at the interface of lipid biology, technology and medicine. The
recent wave of expansion in the field of lipidomic research is mainly attributed to advances in analytical
technologies, in particular, the development of new mass spectrometry-based tools and approaches for
the characterization and quantification of the wide array of diverse lipids in biological samples. In this
presentation, we will review recent technical advances in lipidomics and present some of our most recent
research progress in applications of lipidomics to address the potential biological roles of lipidome in
evolution as well as potential functional roles of lipidome in a few metabolic diseases including Type 2

diabetes.

Key Words: Lipidomics, functional lipids, evolution, biomarkers



S-4-07 CD36
CD36 palmitoylation in non-alcoholic steatohepatitis (NASH)

Xiong Zhong Ruan

Centre for Lipid Research, Chongqing Medical University.

Fatty acid translocase CD36 (CD36) is a multifunctional immuno-metabolic receptor with many ligands.
CD36 expression is abnormally upregulated and it is mainly located at the plasma membrane of hepatocytes
in patients with NASH. Palmitoylation has been suggested to regulate subcellular distribution of CD36, but

little is known about its significance in NASH.

Human liver tissue samples were obtained from patients undergoing liver biopsy for diagnostic purposes.
C57BL/6J and CD36 knockout mice were injected with lentivirus vectors expressing wild type CD36 and
palmitoylation sites mutated CD36. Liver histology, immunohistochemistry, mRNA expression profile,

subcellular distributions and functions of CD36 protein were assessed.

Hepatic CD36 expression was significantly higher in patients with NASH compared to patients with
normal liver and those with simple steatosis. CD36 was predominantly located at the plasma membrane of
hepatocytes in subjects with NASH with a strong inflammatory response. Hepatic CD36 palmitoylation was
induced in mice with NASH, and the inhibition of CD36 palmitoylation protected mice from developing
NASH by inhibiting lipid accumulation and also metabolic inflammation. In addition, blocking of
palmitoylation, either by mutation or by pharmacological inhibition, caused intracellular accumulation of
hepatic CD36 and decreased its localization on the plasma membrane. A lack of palmitoylation decreased
the formation of CD36/Fyn complex, with the consequent activation of the AMPK pathway and inhibition
of the JNK pathway. Consistently, inhibition of CD36 palmitoylation ameliorated fatty acids metabolic

disorders and inflammatory response in animal models of NASH and HepG2 cells.

Conclusions: Our findings demonstrate the key role of palmitoylation in regulating CD36 distributions and
its functions in NASH. Inhibition of CD36 palmitoylation may represent an effective therapeutic strategy in
patients with NAFLD/NASH.
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S-4-10 O-GlyNAcylation and Medulloblastoma
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The Hedgehog (HH) pathway plays a pivotal role in diverse aspects of development and postnatal
physiology. Perturbation of the HH pathway and activation of glioma-associated oncogene (GLI), a
dedicated transcription factor in this pathway, is responsible for approximately 30% of medulloblastomas,
a common and aggressive type of pediatric brain tumor. Therefore, HH signaling has emerged as a
therapeutic target of interest for medulloblastoma therapy. Despite the relevance of these insights to
development and disease, substantial gaps still remain in our knowledge of the mechanisms involved
in regulation of response to HH signaling and crosstalk with other pathways. Therefore, elucidating the
molecular mechanisms of HH signaling is essential to advance our fundamental understanding of both
developmental processes and HH-dependent medulloblastoma. Combining a novel homemade Pan-anti-O-
GlcNAc antibody with proteome-wide profiling of O-GlcNAcylated transcription factors by quantitative
mass spectrometry, we identified a previously unknown mechanism by which the HH pathway is regulated

by glucose-sensing O-GIcNAcylation.
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S-4-12 Delineating the role of protein O-GlcNAcylation in cancer

Wen Yi*

College of Life Sciences, Zhejiang University, Hangzhou 310058

*wyi@zju.edu.cn

O-linked N-acetylglucosamine (O-GIcNAc) is a prevalent post-translational modification on serine and
threonine residues of proteins. Since O-GlcNAcylation is critical for normal physiology, its aberrant
expression is closely associated with a number of diseases, including neurodegenerative diseases, diabetes,
cardiovascular diseases, and cancers. Emerging research evidence indicates that O-GIcNAcylation
is globally elevated in various cancers, but the mechanisms involved in the tumor pathology remain
incompletely understood at the molecular level. Here, we discuss our recent progresses in understanding the
molecular mechanisms by which deregulation of O-GIcNAcylation contributes to cancer development and

progression.

Key Words: O-GIcNAcylation, cancer, metabolism, translation, chemoresistance
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O-GleNAc (O-linked N-acetylglucosamine) modification is a non-canonical form of protein glycosylation,
which occurs intracellular and is dynamically regulated. Our lab has developed chemical labeling methods
that allow quantitative profiling of O-GIcNAcylated proteins and the modification sites. Recently, by
applying chemical profiling for probing O-GlcNAcylation of pluripotency transcription factors in mouse
embryonic stem cells (mESCs), we discovered that ESRRB, a critical transcription factor for establishing
self-renewal and pluripotency, was O-GlcNAcylated at Ser 25. ESRRB O GlcNAcylation enhanced the
protein stability by inhibiting ubiquitination. Binding of ESRRB to OCT4 and NANOG, two master
pluripotency regulators, was augmented by O GIcNAcylation. Ablation of ESRRB O-GlcNAc impaired
its function for maintaining mESC self-renewal and pluripotency, both in cell culture and during teratomas

formation in mice.

S-4-14 A Perfect Antibody Reveals A New Function of
Fsh on Fat Metabolism.
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Obesity is a serious pandemic that increases the prevalence of life-threaten diseases, including coronary
and cerebrovascular diseases, various cancers, type 2 diabetes. However, there is a largely unmet need for
treatment of obesity. Since the discovery of the brown adipose cells in adult human, it becomes an attractive
organ target for obesity treatment by activation of the brown fat and conversion of white adipocytes into
beige cells. Clinical studies indicate a close association of the pituitary hormone follicle-stimulating
hormone (FSH) with body fat. In previous works, a polyclonal antibody that targets the B-subunit of Fsh
increases bone mass in mice. Recently, we report that the same antibody sharply reduces adipose tissue
in wild-type mice, phenocopying genetic haploinsufficiency for the Fsh receptor Fshr. The antibody also
causes profound beiging, increases cellular mitochondrial density, activates brown adipose tissue and
enhances thermogenesis. These actions result from the specific binding of the antibody to the p-subunit
of Fsh to block its action. Therefore, FSH not only regulates reproductive system, but also plays a pivotal
role in fat metabolism. This may provide a promising intervention by a single antibody to simultaneously

combat both obesity and osteoporosis, as well as the related metabolic diseases.
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A central question facing the bottom-up approach for material design is how to faithfully transfer the
function at the molecular level to the material properties at the macroscopic level. In the past years, there
has been a growing trend of designing materials with dynamically tunable properties, which necessitate a
new level of control over macromolecular system design and engineering. While natural evolution has led
to the creation of a vast number of protein molecules with extraordinary structural and functional diversity,
this ecological diversity has yet to be fully utilized for material design. Taking advantage of some emerging
synthetic biology tools and principles, we focus on the strategies that enable the assembly of engineered
protein molecules into functional macroscopic materials for a variety of applications ranging from 3D cell

culture, regenerative medicine to environmental remediation.

S-5-02

Fé R
o B A

wxiong@ustc.edu.cn

SUERRIIESE R, s e/ TR, IR HeR L AT SRR
AR A BRI RE S2 i kA PR 6 SO A, AR R RHR I B AN FR T 22 PR B 2 A LA
L HEIN AR R T YIRAIREE XTIk RE Sk goRs AL/ T R AR AT AR B Z TR A R Gt
AEsE. DL, BFARA R SRR IO | AP A S0 A B2 R - o o
B/ N TR, AT LA BTN o 2 PR A i) ) 2 A BUKFE 2R, 2
TET AR AT T D B8 B B i 4 ik A~/ N 1 BRI 31T, PR Z X SEAR A 73BT LS iz A
TEMGSR TR, S5 Z ARG RIS W T AR S LR B



S-5-03 Anti-tumor immunity controlled through mRNA m6A program

Meng Michelle Xu

Institute for Immunology, Tsinghua University School of Medicine, Beijing 100084

Emerging evidence reveals the important role of tumor neoantigens in generating spontaneous antitumor
immune responses and predicting clinical responses to immunotherapies. Despite the presence of numerous
neoantigens, complete tumor elimination rarely occurs in many patients, due to failures in mounting a
sufficient and lasting antitumor immune response. Here, we show that durable neoantigen-specific immunity
is regulated by messenger RNA (mRNA) N6-methyadenosine (m6A) methylation program. Loss of mRNA
moOA in dendritic cells (DCs) enhanced the cross-presentation of tumor antigen and the cross-priming of
CD8+ T cells in vivo. Mechanistically, transcripts encoding lysosomal proteases are marked by m6A and
its translational efficiency was regulated by m6A, thereby accelerating the destruction of tumor antigens.
Inhibition of m6A axis DCs, with reduced translation of lysosomal proteases, retain tumor antigens for
enhanced cross-presentation, implicating the Ythdfl as a new potential therapeutic target in anticancer

immunotherapy.
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S-5-05 Structure and functions of higher-ordered chromatin

structures in gene regulation and epigenetic inheritance

Guohong Li

National Laboratory of Biomacromolecules, Institute of Biophysics, Chinese Academy of Science,
15 Datun Road, Chaoyang District, Beijing 100101, China

Email:liguohong@sun5.ibp.ac.cn

Eukaryotic DNA is hierarchically packaged into chromatin to fit inside the nucleus, in which the
accessibility of DNA is dependent on the packing density of chromatin. Dynamics of chromatin
structures plays a critical role in transcriptional regulation and all other DNA related biological processes.
Previously, we reported the 11 A resolution cryo-electron microscopy (cryo-EM) structures of 30 nm
chromatin fibers reconstituted in the presence of linker histone HI1, which reveals a left-handed double
helix twisted by the repeating tetra-nucleosomal structural units. Recently, we have determined the 3.9 A
resolution cryo-electron microscopy (cryo-EM) structures of 30 nm chromatin fibers with linker histone
HS, uncovering that asymmetries and polarities of nucleosomes play important roles in the folding of
chromatin fibers. Using single-molecule force spectroscopy, we reveal that the tetranucleosomes-on-a-
string appears as a stable secondary structure during hierarchical organization of chromatin fibers. The
stability of the tetranucleosomal unit is negatively regulated by the histone chaperone FACT (Facilitates
Chromatin Transcription) in vitro. Interestingly, we further revealed that FACT has dual functions in
breaking nucleosome and maintaining its integrity during DNA replication and transcription. In addition,
we also demonstrated that formation of 30-nm chromatin fibers greatly facilitates the faithful propagation
of H2AK119ubl by RYBP-PRC1 during cell divisions. In summary, our study demonstrates that the
tetranucleosome is a novel regulatory structural unit of chromatin fibers beyond the nucleosome, and
provides crucial mechanistic insights into functions of chromatin fibers in transcriptional regulation and

epigenetic inheritance.
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The CRISPR/Cas9 technology provides a promising tool for genetic engineering. It offers an efficient
approach to develop genetically modified (GM) animal models and a potential strategy for targeted gene
therapies. We previously applied the CRISPR/Cas9 system to generate knockout mice and knock-in mice,
although with mosaicism and relatively low efficiency. Recently, we optimized CRISPR/Cas9 system and
obtained fully functional knockout mice and monkey in FO, which could be directly used for phenotypical
analysis. We also devised a homology-mediated end joining (HMEJ)-based strategy, yielding knock-in mice
and monkeys, with an efficiency much higher than other knock-in strategies. For targeted gene therapies, we
have recently developed an off-target detection method named “GOTI” and found that cytosine base editor
induced substantial off-target single nucleotide variants. Moreover, we rescued Fah ™~ liver failure mice by

correcting Fah mutation using microhomology-mediated end joining (MMEJ) and HMEJ-based strategies.
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Furthermore, we demonstrate the use of the CRISPR/Cas9 system to eliminate targeted chromosomes via
multiple DNA cleavages, offering a new therapeutic strategy for human aneuploidy diseases involving
additional chromosomes. Finally, we achieved multiple genes activation in vivo using CRISPR—dCas9-
activator, leading to observable phenotypic changes in liver and brain. This offers a new approach for

developing targeted epigenetic therapies against human diseases.
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S-5-09 Decode and reprogram the yeast genome
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Facilitated by advances in technologies for DNA synthesis and assembly, the entire genome of an organism,
from viruses to bacteria, has now become the target of redesign and reprogramming. The synthesis of
first eukaryote, Saccharomyces cerevisiae, genome (Sc2.0) is near completion, tackled by an international
consortium. Sets of design features were grafted into the Sc2.0 genome to promote deeper understanding
of genome function. For example, a system called synthetic chromosome rearrangement and modification
by loxP-mediated evolution (SCRaMbLE) is incorporated to probe the structural rule, gene content and
plasticity of the yeast genome, which subsequently generated many new discoveries. In this talk, I will
review our previous work in synthetic yeast genome and introduce the next version of the designed yeast
genome including the construction of a mega-essential chromosome and strategies to build a highly

simplified genome.

S-5-10 Hearbal decocotosome is a novel form medicine
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ABSTRACT

Traditionally, herbal medicine is consumed by drinking decoctions produced by boiling herbs with water.
The functional components of the decoction are heat stable. Small RNAs (SRNAs) were reported as a new
class of functional components in decoctions. However, the mechanisms by which sSRNAs survive heat
treatment of the decoction and enter cells are unclear. Previous studies showed that plant-derived exosome-
like nanoparticles (ELNs), which we call botanosomes, could deliver therapeutic reagents in vivo. Here,
we report that heat-stable decoctosomes (ELNs) from decoctions have more therapeutic effects than
the decoctions in vitro and demonstrate therapeutic efficacy in vivo. Furthermore, SRNAs, such as HIT-
sSRNA-m7 and PGY-sRNA-6, in the decoctosome exhibit potent anti-fibrosis and anti-inflammatory effects,
respectively. Decoctosome is comprised of lipids, chemical compounds, proteins, and sRNAs. A medical

decoctosome mimic is called bencaosome. A single lipid sphinganine (d22:0) identified in the decoctosome
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was mixed and heated with the synthesized sRNAs to form the simplest bencaosome. This simple
bencaosome structure was identified by critical micelle concentration (cmc) assay that SRNAs co-assembled
with sphinganine (d22:0) to form the lipid layers of vesicles. The heating process facilitates co-assembly
of sSRNAs and sphinganine (d22:0) until a steady state is reached. The artificially produced sphinganine-
HIJT-sSRNA-m7 and sphinganine-PGY-sRNA-6 bencaosomes could ameliorate bleomycin-induced lung
fibrosis and poly(I:C)-induced lung inflammation, re-spectively, following oral administration in mice. Our
study not only demonstrates that the herbal decoctosome may represent a combinatory remedy in precision

medicine but also provides an effective oral delivery route for nucleic acid therapy.

S-5-11 Gene editing: high-throughput and beyond
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We have previously developed a high-throughput screening (HTS) method using CRISPR/Cas9 system,
which has been broadly applied in the functional studies of coding genes. We have also established the first
high-throughput screening strategy for functional investigation of long non-coding RNAs (IncRNAs) using
a lentiviral paired-guide RNA (pgRNA) library. The screen identified novel IncRNAs that can positively or
negatively regulate cancer cell growth. We have developed a novel approach for genome-wide screening of
IncRNAs, a high-throughput method to study the function of topologically associating domains and active
chromatin hubs, a re-designed sgRNA scaffold that greatly boosts the efficiency and data quality for HTS,
and, a new approach for mapping of functional sites of protein of interest at single amino acid resolution.
Besides various high-throughput strategies, I will also report one of CRISPR-independent editing

technologies — LEAPER, which leverages endogenous mechanism for effective RNA editing.
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Tracking membrane-interacting molecules and visualizing their conformational dynamics are key to
understanding their functions. It is however challenging to probe accurately the positions of a molecule
relative to a membrane. Here we report on single-molecule methods to assess interplay between molecules
and liposomes. It takes advantage of FRET between a single fluorophore attached to a biomolecule and a
large number of quenchers in a solution. We applied the method to characterize interactions of a-synuclein
(a-syn) with membranes. Our results revealed that the N-terminus of o-syn inserts into the membrane
and spontaneously transits among different depths. In contrast, the C-terminal tail of a-syn is regulated
by calcium ions and floats in the aqueous milieu in two conformations. LipoFRET is a powerful tool to

investigate membrane-interacting biomolecules with sub-nanometer precision at single molecule level.
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A-1-002 MIAT silencing inhibited Hepatocellular carcinoma by inducing cellular senescence

Lijun Zhao', Kexin Hu', Tanjun Tong®’, Limin Han®" (Peking University Research Center on Aging, Department of
Biochemistry and Molecular Biology, School of Basic Medical Sciences, Peking University Health Science Center, Beijing
Key Laboratory of Protein Posttranslational Modifications and Cell Function, Beijing, 100191, China)

*liminhan@bjmu.edu.cn

Hepatocellular carcinoma (HCC) is a leading cause of cancer deaths and lacks effective therapies. Cellular senescence acts
as a barrier against cancer progression and plays an important role in tumor suppression. Cellular senescence associated
long noncoding RNAs (SAL-RNAs) are thought to be critical regulators of cancer development. Here, the long noncoding
RNA (IncRNA) myocardial infarction-associated transcript (MIAT) was first identified as an HCC specific senescence-
associated long noncoding RNA (SALncRNA) that plays an important role in promoting cellular senescence and inhibiting
hepatic progression. In addition, SAL-MIAT acts as a competitive endogenous RNA (ceRNA) that upregulated the expression
of SIRT1 by sponging miR-22-3p. MIAT silencing alleviated HCC progression by inducing HCC cellular senescence and
stimulating senescent cancer cells to secrete senescence-associated secretory phenotype (SASP) by activating the p53/p21 and
p16/pRb tumor suppressor pathway. In summary, we identified a tumor-promoting and senescence-suppressing role of MIAT
in HCC tumorigenesis. MIAT silencing-induced HCC cellular senescence served as a typical tumor-suppressive mechanism
that restricts the proliferation of malignant cells, and the anticancer function of SASP contributes to tumor cell clearance,

which might offer a potential therapeutic strategy for HCC treatment.

Key Words: Long noncoding RNA MIAT, ceRNA, miR-22-3p, SIRT1, hepatocellular carcinoma, cell senescence

A-1-003 Study on goose TLR4 15 and 21 induced by LPS
Xing Bojian, Xuxiao, Bian ruofei, Liu Yufen* (Harbin Normal University, Harbin, 150025)

liuyufen0825@126.com

ABSTRACT: Toll-like receptors (TLRs) are a class of important pattern recognition molecules, which play an important
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role in natural immunity and also mediate adaptive immune response. In this study, the extracellular domain sequences
of TLR4, 15 and 21 genes of Northeast domestic Goose (Anser Cygnoides) were cloned by RT-PCR and analyzed by
bioinformatics. At the same time, some extracellular domain sequences were inserted into prokaryotic expression vector
pET32a and optimized expression in E.coli BL21(DE3). The fusion protein was detected by SDS-PAGE and were used
to immunize rabbits to prepare polyclonal antibodies. The level of antibody was detected by ELISA and the recombinant
protein was identified by Western Blot. Secondly, the inflammation model of Northeast domestic goose induced by LPS
was established. Real-time PCR and immunohistochemical techniques were used to detect the expression of TLR4, 15 and
21 in goose tissues. The results showed that TLR4, 15 and 21 part had 8, 9 and 9 leucine enrichment regions, the size of
recombinant protein was 40 ku, 43 Ku and 42 ku, respectively, and the titer of antibody was above 1:20000. Under LPS
induction, TLR4, 15 and 21 were the highest expression in bursa of Fabricius, followed by thymus and spleen. IL-1p, IL-
6, IFN-a and IFN-y were up-regulated in immune organs. It provided a theoretical basis for the study of natural immune

regulation in poultry, and also provided a basis for the development of natural adjuvants.

Key words: Anser Cygnoides; Toll-like receptors; Prokaryotic expression; tissue distribution

A-1-004 Mapping spatial transcriptome with light-activated proximity-dependent RNA labeling
Pengchong Wang', Wei Tang', Zeyao Li’, Jianbin Wang™", Peng Zou"" ( 'College of Chemistry and Molecular Engineering,
Peking University, Beijing, 100871; *School of Life Sciences, Tsinghua University, Beijing, China)

* jlanbinwang(@mail.tsinghua.edu.cn; zoupeng@pku.edu.cn

RNA molecules are highly compartmentalized in eukaryotic cells, with their localizations intimately linked to their functions.
Despite the importance of RNA targeting, our current knowledge of the spatial organization of transcriptome has been limited
by a lack of analytical tools. In this study, we develop a novel chemical biology approach to label RNAs in live cells with high
spatial specificity. Our method, called CAP-seq, capitalizes on light-activated, proximity-dependent photo-oxidation of RNA
nucleobases, which could be subsequently enriched via affinity purification and identified by high-throughput sequencing.
Using this technique, we investigate the local transcriptomes that are proximal to various subcellular compartments, including
the endoplasmic reticulum and mitochondria. We discover that mRNAs encoding for ribosomal proteins and oxidative
phosphorylation pathway proteins are highly enriched at the outer mitochondrial membrane. Due to its specificity and ease of

use, CAP-seq is a generally applicable technique to investigate the spatial transcriptome in many biological systems.

Key Words: RNA labeling, photo-oxidation, click reaction, mitochondria

A-1-005 Focused piRNA pathway screens identified multiple pathways involved in heterochromatin
formation

Na Miao', Ming Yang', Peng Zhou', Xin Lu', Yang Yu'" ( 'Institute of Biophysics, Key Laboratory of RNA Biology, Chinese
Academy of Sciences, University of Chinese Academy of Sciences, Beijing, China, 100101)

correspondence: yuyang@ibp.ac.cn

3993

Piwi-interacting RNA (piRNA) pathway is a small RNA based “innate immune™” system to defend transposons in animal
germlines. About 200~300 genes have been identified as piRNA pathway candidate genes in Drosophila. Panoramix

(Panx) links Piwi:piRNA complexes and general heterochromatin machinery. However, the mechanism of Panx-mediated



heterochromatin formation is unclear. Here, we report a small scale RNAi screen to identify factors required for Panx
induced heterochromatin formation. We identified ~40 genes that act downstream of Panx. dNxf2 is one of top candidates
in the screen. It was found that dNxf2 functions to silence piRNA guided transposon as a complex with Panx and dNxtl.
CG14438 is another top candidates whose function in heterochromatin formation is unknown, although it has been copurified
with HP1a. Loss of CG14438 leads to animal sterility and transposon overexpression, similar to other core piRNA pathway
components. Further detailed dissection about the mechanism of CG14438 mediated heterochromatin formation will be

presented.

Key Words: piRNA, RNAI screen, Heterochromatin

A-1-006 A Pandas complex adapted for piRNA-guided transposon silencing

Kang Zhao"', Sha Cheng™, Na Miao™, Ping Xu"', Xiaohua Lu", Yuhan Zhang™, Ming Wang1, Xuan Ouyang',Ying Huang®’,
Yang Yu'" ( 'Institute of Biophysics, Key Laboratory of RNA Biology, Chinese Academy of Sciences, University of Chinese
Academy of Sciences, Beijing, China, 100101; *State Key Laboratory of Molecular Biology, Shanghai Key Laboratory of
Molecular Andrology, CAS Center for Excellence in Molecular Cell Science, Shanghai Institute of Biochemistry and Cell
Biology, Chinese Academy of Sciences, University of Chinese Academy of Sciences, Shanghai, China, 200031; “contributed

equally)
*correspondence: yuyang@ibp.ac.cn

The repression of transposons by the Piwi-interacting RNA (piRNA) pathway is essential to protect animal germ cells.
In Drosophila ovaries, Panoramix (Panx) enforces transcriptional silencing by binding to the target-engaged Piwi-piRNA
complex, although the precise mechanisms by which this occurs remain elusive. Here, we show that Panx functions together
with a germline specific paralogue of a nuclear export factor, dNxf2, and its cofactor dNxtl (p15), as a ternary complex to
suppress transposon expression. Structural and functional analyses demonstrate that dNxf2 binds Panx via its UBA domain,
which plays an important role in transposon silencing. Unexpectedly, dNxf2 interacts directly with dNxf1 (TAP), a general
nuclear export factor. As a result, dNxf2 prevents dNxf1 from binding to the FG repeats of the nuclear pore complex, a
process required for proper RNA export. Transient tethering of dNxf2 to nascent transcripts leads to their nuclear retention.
Therefore, we propose that dNxf2 may function as a Pandas (Panoramix-dNxf2 dependent TAP/p15 silencing) complex,
which counteracts the canonical RNA exporting machinery and restricts transposons to the nuclear peripheries. Our
findings may have broader implications for understanding how RNA metabolism modulates epigenetic gene silencing and

heterochromatin formation.

A-1-007 RNase L DNA
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B b %O FXRCCARILigd tHEAER, FFEat AERIR M ES: (NHE)) 87202 #EDNAXEEW ZUE S . TR
WFFE 45 3878 T RNase LIENHEME K A2 TP AMERT, RNAMIRNase LZ 5NHEME K WA HITEG 20 T-HLH i T B AF
%O
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A-1-008 Genome-wide identification of protein binding sites on RNAs in mammalian cells

Fenglin Liu', Tianyu Ma', Yuxiang Zhang"*" ( 'Department of Biochemistry and Molecular Biology, Capital Medical
University, Beijing, 100069,PR China; ’Beijing Key Laboratory for Cancer Invasion and Metastasis Research, Capital
Medical University, Beijing, 100069, PR China)

*yxzhang@ccmu.edu.cn

RNA-binding proteins (RBPs) are proteins that bind to the RNA and participate in forming ribonucleo-protein complexes.
They have crucial roles in various biological processes such as RNA splicing, editing, transport, maintenance, degradation,
intracellular localization and translation. The RBPs bind RNA with different RNA-sequence specificities and affinities,
thus, identification of protein binding sites on RNAs(R-PBSs) will deeper our understanding of RNA-protein interactions.
Currently, high-throughput sequencing of RNA isolated by crosslinking immunoprecipitation (HITS-CLIP, also known as
CLIP-Seq) is one of the most powerful methods to map RNA-protein binding sites or RNA modification sites. However,
this method is only used for identification of single known RBPs and antibodies for RBPs are required. Here we developed
a novel method, called capture of protein binding sites on RNAs (RPBS-Cap) to identify genome-wide protein binding
sites on RNAs without using antibodies. Double click strategy is used for the RPBS-Cap assay. Proteins and RNAs are UV-
crosslinked in vivo first, then the proteins are crosslinked to the magnetic beads. The RNA elements associated with proteins
are captured, reverse transcribed and sequenced. Our approach has potential applications for studying genome-wide RNA-

protein interactions.

Key Words: RNA-Binding Proteins (RBPs), RNA-Protein interactions, Protein binding sites on RNAs (R-PBSs), High-

throughput sequencing
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MEEHELF FEAC AN A Gl P miRNA-141-3PH) AT miRNA - 14 1-3P7E ARl 27 4 41 i HELF 32 (175 5
KSA— B —GallGEVEFIANMIIL GG A, #ip53. CDK1. KeaplMImRNAZ LAk, Wit AHSEMEAT, 2 miRNA-
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HEANEHELFEACANNE, @i anife R FRMHELF H 2w, dy Z kil S HELFIFER 415 R 5 44
(2f%) . A (9f%) o RAHCCK-8ILME AN FE I I ; R AN & B — L FLMHT A 7R ISA- B -Gal
T W AN R A AL SRS 22 FEPCRIEIN E & U A mi RN A-141-3p R ik /K F
DL Jep53. CDKI. Keapl FYmRNAZGAIEAL, I LB R UM FiREbRnY 255 . SEga 85 FISPSS17.050 2= 5k 4
IR, TPECTER I B AR R, BALIES/A T  PORR FStudent” s t—test PEATAGEG, 20 7] 22 5 R FH 3 1
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B, FRAGE 0 L o =0.051 MG I KE, LIP < 0.05 845 H 24255, P<0.0l hBEM2s., &R SHE
HHH, FEAHELFAMERT D, MRS, S ERRE 220Kk, 52 M ar 4ean i A i 2 R IR B
AU, WIEAE R TR (P<0.05) , SA- B-GaljetaFHHHE Ok, HOMMEi; BHE4AMIESA-
B —GalYefa i S (1. SR AEHMIL, ZHEHAmIRNA-141-3pFEE T (P<0.05) | p53%ik FTF (P<0.05) |
CDKIFEIA R (P<0.05) | Keapl Fih FE (P<0.05) o M HrEs R FHmiR-141-3p 5 41 M 5 fE 7 2% IE AR C
(P<0.01) , miR-141-3p5P53FKE BFEMAHFE (P<0.01) , SCDKIFILIEMRE (P<0.05) ; P535CDKIFEEMAH
K (P<0.05) . £5i8: miRNA-141-3pfE ANl A AN I HELF 34 2635 FRE, miRNA-141-3p/Keap 13 % 5%
LY. miRNA-141-3p2E ARIl T 4N HELFZE 2 h 5 pS3 838 (i BRI FRHELFA I EI 55048, B
HELFIE &0 B - LB I B e (T BB b T AN R IR PR 2R B 56, ANPRE HakEis R, REHTEN
XTSI
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A-1-010 Musa balbisiana genome reveals subgenome evolution and functional divergence
Wei Hu', Biyu Xu', Zhuo Wang', Zhigiang Jin'" ( 'Key Laboratory of Biology and Genetic Resources of Tropical Crops,
Institute of Tropical Bioscience and Biotechnology, Chinese Academy of Tropical Agricultural Sciences, Haikou,571101, China)

*18689846976@163.com

Banana cultivars (Musa ssp.) are diploid, triploid and tetraploid hybrids derived from Musa acuminata and Musa balbisiana.
We presented a high quality draft genome assembly of M. balbisiana with 430 Mb (87%) assembled into 11 chromosomes.
We identified that the recent divergence of M. acuminata (A-genome) and M. balbisiana (B-genome) occurred after
lineage-specific whole genome duplication (WGD) and that the B-genome may be more sensitive to the fractionation
process compared to the A-genome. Homoeologous exchanges occurred frequently between A- and B-subgenomes in
allopolyploids. Genomic variation within progenitors resulted in functional divergence of subgenomes. Global homoeolog
expression dominance occurred between subgenomes of the allotriploid. Gene families related to ethylene biosynthesis
and starch metabolism exhibited significant expansion at the pathway level and wide homoeolog expression dominance
in the B-subgenome of the allotriploid. The independent origin of 1-aminocyclopropane-1-carboxylic acid oxidase (4CO)
homoeolog gene pairs and tandem duplication-driven expansion of ACO genes in the B-subgenome contributed to rapid and
considerable ethylene production after harvest in allotriploid banana fruits. The findings of this study provide greater context

for understanding fruit biology and aid the development of tools for breeding optimal banana cultivars.

Key Words: Banana, Genome, Subgenome, Evolution, Functional divergence

A-1-011
FE, KE, FmM, Bk (UBERAE, BMEZE, tYHFS5HFEYZHHZE, KK, 030001)
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Ko BRFEH, AL B, C. DAHANMIIEAFZF LG4 E L, SA4MEL, C. DARMT L, PI3K, Akt,
PDK1. Bel-28 1K FR#AR, Caspase-3. BaxB [ACETFE (P<0.05) 5 5CHIMHLL, DALHTHZ, PI3K. Akt,
PDK1, Bax#E[1/KFTFE, Caspase-3. Bel-28 1K EFF (P<0.05) o 2518 HASC-L ik Ab BN ] 300 7 = b ke
FR LA P R 45005, HORLIRI AT E S5 PI3K . AKTR S BRI A X .

KR LA SRR A N 4 PI3K

A-1-012 miR-520c-3p  LPS
B, FHRE, BE?, BH° ((KEEMAZEAHTE, 17 X, 116044, "AFEEFHAZITTEEFH
R FEYFERLIE, IT K&, 116044)

*gaoying822@hotmail.com

JAE ST FEA LRGP ZR G0N IR e RN 2005 A S A S, 5 W 200 s R T2 I 1) = Sk oy A0 A, s e 4/ o)
BT LA A A0 A DS AR D LABR s . MicroRNA (miRNA ) RN IEPEIR gL B RNAD T, KEEZ M18-
25nt, WFFEB/RmiRNART DL it ¥ LD R FE DI RER R SE R ik . F90RIH, ZFmiRNASS 55 MRy, i SCik
A HImiR-520c-3pfE 2 Mg Pl 2 oY, IF B 2L Z RS RE S RELA SEmiR-520c-3p M —AMHEIL [, AB4
TE R AR AR S 75 AR B E S SN e, i A DL .

B AU ZHE (LPS) JETHP-1E . RIERIR, #R9¥miR-520c—-3pETHP-1 F W20 A 48 5E J52 1o Al
EALI P RTERT, 28 & miR-520c-3pFIRELAFETHP-1 E AN B &SR T (IL-1B8 . TNF-a . IL-6) ,
FWEDOEhRIC A AL IR IR E T (Dil-ox-LDL) , 1N (MDA) AIGEHE4E (ROS) UKL,

ik SENYSEERPCR (qPCR) | ELISA . SRR . Western blot%5

£55R : miR-520c-3p7EA A FELPSHIB W THP- 1 E WA A th RIK R85 Pre—miR-520cffimiR-520c-3pl ik it
B, Anti-miR=520c 7] LI miR-520c-3p 2 ikt ; Pre—miR=520cH I A0 AE TIL-1 8 . TNF-a . IL-6/)%
i, Anti-miR-520cfE PRI A AE I FIL-1 B . TNF-« | IL-6f%35; Pre-miR-520c 7] DL HI THP-1 W 20 i 5 L
Dil-ox-LDL, Anti—-miR—-520¢ 1] LIEHETHP-1 F WA 5B Dil-ox~LDL; Pre-miR-520c I JATHP-1 5 W52 i S AL W i
PR IMDAFIROSHZA B, Anti—miR-520URA I

2510 miR-520c-3pfEA [FVEELPSHIBE M THP- 1 E g4 h 2235 F M, HRISIL-18 . TNF-o . IL-6/13%
ik, P THP- 1 EDil-ox-LDLAR LI bR S MDA FIROS A ik

XKHEIR): BN miR-520c-3p; RAESNL; FALIIN

A-1-013 Structure and degradation of circular RNAs regulate PKR activation in innate immunity

Chu-Xiao Liu'"’, Xiang Li"’, Fang Nan”’, Shan Jiang', Xiang Gao'”’, Si-Kun Guo', Wei Xue?, Yange Cui*, Kaige Dongz,
Huihua Ding®, Bo Qu’, Zhaocai Zhou', Nan Shen**", Li Yang™" and Ling-Ling Chen'**" ( State Key Laboratory of
Molecular Biology, Shanghai Key Laboratory of Molecular Andrology, CAS Center for Excellence in Molecular Cell
Science, Shanghai Institute of Biochemistry and Cell Biology, University of Chinese Academy of Sciences, Chinese Academy
of Sciences, 320 Yueyang Road, Shanghai 200031, China; *Key Laboratory of Computational Biology, CAS-MPG Partner
Institute for Computational Biology, Shanghai Institute of Nutrition and Health, Shanghai Institutes for Biological Sciences,
University of Chinese Academy of Sciences, Chinese Academy of Sciences, 320 Yueyang Road, Shanghai 200031, China;
*School of Life Science and Technology, ShanghaiTech University, 100 Haike Road, Shanghai 201210, China; ’Laboratory of
Molecular Rheumatology, Shanghai Institute of Nutrition and Health, Shanghai Institutes for Biological Sciences, University
of Chinese Academy of Sciences, Chinese Academy of Sciences, 320 Yueyang Road, Shanghai 200031, China; *Shanghai
Institute of Rheumatology, China-Australia Centre for Personalized Immunology, Renji Hospital, School of Medicine,
Shanghai Jiao Tong University, Shanghai, China; ‘Center for Autoimmune Genomics and Etiology, Cincinnati Children’s



Hospital Medical Center, Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, Ohio, USA;
"These authors contributed equally; *Lead contact: linglingchen@sibch.ac.cn)

* Correspondence should be addressed to L.-L.C. (linglingchen@sibcb.ac.cn),
N. S. (nanshensibs@gmail.com), L.Y. (liyang@picb.ac.cn).

Summary: CircRNAs produced from back-splicing of exons of pre-mRNAs are widely expressed, but current understanding
of their functions is limited. These RNAs are stable in general and are thought to have unique structural conformations
distinct from their linear RNA cognates. Here we uncover that endogenous circRNAs tend to form 16-26 bp imperfect RNA
duplexes and act as inhibitors of double-stranded RNA (dsRNA)-activated protein kinase (PKR) related to innate immunity.
Upon poly(1:C) stimulation or viral infection, circRNAs are globally degraded by RNase L, a process required for PKR
activation in early cellular innate immune responses. Augmented PKR phosphorylation and circRNA reduction are found in
peripheral blood mononuclear cells (PBMCs) derived from patients of autoimmune disease systemic lupus erythematosus
(SLE). Importantly, over-expression of the dsSRNA-containing circRNA in PBMCs or T cells derived from SLE can alleviate

the aberrant PKR activation cascade, thus providing a connection between circRNAs and SLE.

Keywords: Circular RNAs (circRNAs), circRNA structure, circRNA degradation, double-stranded RNAs (dsRNAs), RNase L,

PKR, innate immune responses, autoimmune disease, SHAPE-MaP, systemic lupus erythematosus (SLE)

A-1-014 LncRNA-guided chromatin remodeling and gene regulation
He Zhang (Professor, School of Life Science and Technology, Tongji University, Shanghai, P.R. China)

Email: zhanghe@tongji.edu.cn

Residing in the physical heart of the cell, the nucleus has now fully shed its once one-dimensional reputation as the repository
for genetic information toward a more dynamic three-dimensional view of chromatin biology. As an important regulatory
factor, long non-coding RNAs (IncRNAs) has exhibited its critical role in chromosomal architecture and gene expression,
we thus carried out a series of research to shed light on IncRNA-guided chromatin remodeling and gene regulation. We
firstly delineated a novel mechanism by which a kenqlotl IncRNA directly builds an intrachromosomal interaction complex
to establish allele-specific transcriptional gene silencing over a large chromosomal domain. In addition, we also proposed
a novel mechanism by which ROR IncRNA may serve as a decoy oncoRNA that blocks binding surfaces, preventing
the recruitment of histone modifying enzymes, thereby specifying a new pattern of histone modifications that promote
tumorigenesis. Moreover, we further revealed a novel GAUI IncRNA was initially activated by an open chromatin status,
triggering recruitment of the transcription elongation factor TCEA1 at the oncogene GALNTS promoter and cis-activated
the expression of GALNTS. Collectively, these studies will provide better understanding of a novel IncRNA-guided dynamic

mechanism of chromatin tuning.

Key Words: IncRNA, chromatin remodeling, gene regulation
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A-1-015 A microRNA processing mechanism targeting cryptochrome circadian regulator 2 modulates
myogenesis

Lele Yang', Wenjun Yang', Lili Han', Jingyi Hui*" and Ping Hu'"" ( 'State Key Laboratory of Cell Biology, Shanghai Institute of
Biochemistry and Cell Biology, Chinese Academy of Sciences, Shanghai, 200031, China; *State Key Laboratory of Molecular
Biology, Shanghai Institute of Biochemistry and Cell Biology, Chinese Academy of Sciences, Shanghai, 200031, China)

*hup@sibcb.ac.cn

Cry2 (Cryptochrome Circadian regulator 2) is an important circadian regulator. It has a wide range of functions in regulating
sleep, body temperature, metabolism. It is also a critical player in adult myogenesis. We found that Cry2 was significantly
upregulated in aged skeletal muscles and driving muscle stem cells moving towards differentiation. Further analysis indicates
that Cry2 is the target of miR7 and negatively regulated by the microRNA. Though microRNA metabolism and processing
has been shown to be critical in many physiological processes, its functions in myogenesis remains to be elusive. We explored
the regulatory mechanism of miR7 processing and found that a pair of RNA binding proteins, Msi2 and HuR, served as
negative regulators of the maturation of miR7 and therefore improve the expression of Cry2 in aged muscles. In summary, we

identified a new signaling pathway modulating microRNA processing and circadian gene expression to regulate myogenesis.

Key Words: Msi2, RNA binding proteins, myogenesis, circadian regulator 2, miR-7a

A-1-016 Circular RNA CircTET3 Mediates Migration of Vascular Smooth Muscle Cells in Vein Graft by
Targeting MiR-351-5p

Qing-Ping Yao', Ying-Xin Qi"*" ( 'Institute of Mechanobiology & Medical Engineering, Shanghai Jiao Tong University,
Shanghai, 200240; “Key Laboratory for Biomechanics and Mechanobiology of Ministry of Education, School of Biological
Science and Medical Engineering, Beihang University, Beijing, 100083)

*qiyx@sjtu.edu.cn

MicroRNAs (miRNAs) regulate gene expression by repressing translation of target genes. Our previous work has established
a role for miR-33/BMP3 protecting against abnormal proliferation of vascular smooth muscle cells (VSMCs) which is the
pathological basis of neointimal hyperplasia in the grafted vein. We further detected whether circular RNAs (circRNAs)
interacting with miRNAs are involved in the dysfunction of VSMCs in graft vein. Grafted veins were generated by the ‘cuff’
technique in rats and the whole transcriptome deep sequencing was applied to identify differential circRNAs in the graft
vein compared with the self-control vein. CircTET3 was increased in the graft vein compared with the control vein, and the
circular structure was verified by PCR and RNase R digestion. In VSMCs, circTET3 was transcribed from the 4th exon of
tet3 and stably located in cytoplasm. Based on the miRNA-sequencing and bioinformatics, circTET3 was predicted to bind
with miR-351-5p, which was confirmed by RNA pull-down and dual-luciferase reporter assay. Specific siRNA of circTET3
suppressed VSMC migration by acting as an endogenous miR-351-5p sponge. Then, a differentially expressed circRNA
- miRNA -mRNA triple network was constructed. Ingenuity pathway analysis showed the genes function in the network.
PTPNI1 were the targeted genes due to the competitive binding of circTET3 to miR-351-5p. Our findings reveal a novel
circular RNA circTET3 acts as a nature sponge for miR-351-5p to modulate VSMC migration in graft vein. This regulatory
pathway may serve as a potential therapeutic avenue against neointimal hyperplasia. (NSFC, Nos. 11625209, 11772198)

Key Words: Vascular smooth muscle cells, Circular RNAs, Vein graft, miR-351-5p, Migration.



A-1-017 CircTulp4 functions in Alzheimer’s disease pathogenesis by regulating its parental gene, Tulp4
Nana Ma' and Jun Wan " > ( 'Shenzhen Key Laboratory for Neuronal Structural Biology, Biomedical Research Institute,
Shenzhen Peking University - The Hong Kong University of Science and Technology Medical Center, Shenzhen, Guangdong
Province, China; *Division of Life Science, The Hong Kong University of Science and Technology, Clear Water Bay Road,
Kowloon, Hong Kong, China)

* wanj@ust.hk

Alzheimer’s disease (AD)—one of the most common neurodegenerative diseases worldwide—impairs cognition, memory,
and language ability and causes dementia. However, AD pathogenesis remains poorly elucidated. Recently, a potential link
between AD and circular RNAs (circRNAs) has been uncovered, but only a few circRNAs that might be involved in AD
have been identified. Here, we systematically investigated circRNAs in the APP/PS1 model mouse brain through deep RNA-
sequencing. We report that circRNAs are markedly enriched in the brain and that several circRNAs exhibit differential
expression between wild-type and APP/PS1 mice. We characterized one abundant circRNA, circTulp4, derived from Intronl
of the gene Tulp4. Our results indicate that circTulp4 predominantly localizes in the nucleus and interacts with Ul snRNP and
RNA polymerase II to modulate the transcription of its parental gene, Tulp4, and thereby regulate the function of the nervous

system and participate in the development of AD.

Keywords: CircTulp4, Alzheimer’s disease (AD), Tulp4, Neurite length, U1 snRNP
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*E-mail:1986843987@qq.com
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A-1-019 LPS induces mGIuR5 expression of neutrophils in p65-dependent manner

Yang-Wuyue Liu'; Mi Zhou'; Li Zhao'; Teng Yang'; Xu Tan'; Shan Chen'; Shuang-Shuang Dai' " ( 'Department of
Biochemistry and Molecular Biology, College of Basic Medical Sciences, Army Military Medical University (Third Military
Medical University), Chongging, 400038, PRC)

* tmmubiodss66@aliyun.com (Corresponding Author: SS Dai)

Lip polysaccharide (LPS) is an important pathogenic stimulator to activate neutrophils. Metabotropic glutamate receptor 5
(mGluRS5) is highly expressed in central nervous system that modulates glutamate release and circuits activity. However, the
roles and functions of mGIluRS in peripheral systems especially on neutrophils are poorly understood. Here we found that
LPS induced both mRNA and protein expressions of mGIuRS in neutrophils. Activation of mGluRS promotes p65 nuclear
translocation in PKC-dependent manner. The ability of cytokines releasing and migration toward LPS treatment in mGIluRS
KO neutrophils was dramatically impaired compared with WT neutrophils. Furthermore, LPS induced mGluRS5 expression by
enhancing p65 binding to mGIuRS upstream promoter element (-779 to -113), which was confirmed by Luciferace and CHIP
experiments. These findings demonstrate that induction of mGIuR5 by LPS is vital for neutrophils activation, which unveils

the inducible functionality of mGIuRS5 in neutrophils.
Key words: LPS; neutrophil, p65; mGluR5

This work was supported by National Natural Science Foundation of China (No. 81770600283).

A-1-020 The inhibition effect to bladder cancer metastasis and molecular mechanism of LINC00892

Zhao Jingxuan',Shen Liping',He Jie',Zhu Yuankang®,Lou Huijie',Jiang Nan',Jin Honglei'" ( 'School of Laboratory Medicine
and Life Sciences, Wenzhou medical university, Wenzhou,325035; °The Second Clinical Medical School, Wenzhou medical
university, Wenzhou,325035)

*ihlbmd@163.com

LncRNA is a non-coding RNA (ncRNA) molecule of more than 200nt in length and rich in biological functions. It can
directly interact with proteins, microRNAs, etc. LncRNA has been found to be associated with various types of cancer
progression. By analyzing the information of bladder cancer patients in TCGA database, we found that LINC00892 was
significantly down-regulated in cancer tissues, which was consistent with the expression of LINC00892 in our clinical
specimens collected. The expression of LINC00892 was positively correlated with the survival of patients with bladder
cancer. In vitro and in vivo function experiments have revealed that LINC00892 significantly inhibited the biological function
of bladder cancer matastasis. Mechanism studies showed that LINC00892 downregulated RhoA and RhoC by decreasing
the expression of nucleolin(NCL), which decreased RhoA and RhoC mRNA stability. Further, LNC00892 downgraded the
expression of NCL by inhibiting the transcriptional activity of its promoter. Globally, LINC00892 inhibited the invasion-
metastasis by NCL/ RhoA and RhoC cascade. The results have potential implications for us to understand the progress of
bladder cancer and provide a theoretical basis for the development of anti-bladder cancer metastasis drugs or technologies

targeting LINC00892 and related intermediate signaling molecules.

Keywords: bladder cancer metastasis; LINC00892; RhoA, RhoC; NCL; prognosis diagnosis



A-1-021 Oncogenic IncRNA TURBOR promotes Warburg effect by enhancing LDHA enzyme activity

Huili Wang', Kequan Lin®, Lin Zhv?, Shaojun Zhangz, Le Li’, Yilie Liao’, Baichao Zhangz, Ming Yang', Xinde Liv’, Lu Li,
Shasha Li', Haitao Li', Peng Jiang®, Qiangfeng CIiff Zhang’, Dong Wang'*** ( 'School of Medicine, Tsinghua University,
Beijing 100084, *School of Life Sciences, Tsinghua University, Beijing 100084; *Center of Synthetic & Systems Biology,
Tsinghua University, Beijing 100084, 'National Collaborative Innovation Center for Biotherapy, Tsinghua University, Beijing
100084; *School of Basic Medical Sciences, Chengdu University of Traditional Chinese Medicine, Chengdu, 611137)

dwang@cdutcm.edu.cn

Aerobic glycolysis, also known as the Warburg effect, is a hallmark of cancer and essential for malignancies, but its regulation
and modulation in cancer cells remain poorly understood. Here, by large-scale functional screening, we identified a tumor-
associated and broadly expressed oncogenic long noncoding RNA TURBOR, which is highly expressed in multiple types of
human cancers. Notably, knocking down TURBOR significantly inhibits the proliferation of multiple types of cancer cells
and reduces tumor growth in vivo. Mechanistically, TURBOR directly binds to lactate dehydrogenase A (LDHA), an essential
glycolysis-associated enzyme, and enhances its enzymatic activity, thereby promoting glycolysis. Clinically, high expression
of TURBOR is significantly associated with poor prognosis in many types of human cancers. Together, our results identified
a new long noncoding RNA (IncRNA) that modulated a cancer-specific regulation mechanism for the Warburg effect and

suggested a potential target against one of cancer’s vulnerabilities for developing broad-acting anti-cancer therapies.

Key Words: Long noncoding RNA, Warburg effect, Tumor proliferation

A-1-022 Dynamic imaging of RNA in living cells by CRISPR-Cas13 systems

Liang-Zhong Yang"*, Yang Wang'*, Si-Qi Li', Run-Wen Yao', Huang Wu', Gordon G. Carmichael’, Ling-Ling Chen"*" ('State
Key Laboratory of Molecular Biology, Shanghai Key Laboratory of Molecular Andrology, CAS Center for Excellence in
Molecular Cell Science, Shanghai Institute of Biochemistry and Cell Biology, University of Chinese Academy of Sciences,
Chinese Academy of Sciences, 320 Yueyang Road, Shanghai 200031, China; *Department of Genetics and Developmental
Biology, University of Connecticut Stem Cell Institute, University of Connecticut Health Center, Farmington, CT 06030-3301,
USA; *School of Life Science and Technology, ShanghaiTech University, 100 Haike Road, Shanghai 201210, China

“These authors contributed equally)

* linglingchen@sibcb.ac.cn

Visualizing the location and dynamics of RNAs, particularly long noncoding RNAs (IncRNAs), in live cells is key to
understanding function, but currently available tools are limited. Here, we identify two endonuclease-deficient, single-
component programmable RNA guided RNA-targeting Cas13 RNases (dCas13) that allow efficient IncRNA labeling in live
cells, even using single guide RNAs with spacers of 20-27nt in length. Compared to traditional aptamer-based strategies
(such as the MS2-MCP system), the optimized dCas13 RNA labeling system achieves a higher labeling efficiency and does
not require genetic manipulation. Combination of two different CRISPR-dCas13 systems or CRISPR-dCas13 and MS2-
MCP allows dual-color RNA tracking in single live cells and the study of the dynamics of the IncRNA NEAT1-associated
paraspeckle nuclear bodies. Collectively, these results demonstrate that the CRISPR-dCas13 RNA labeling system is a user-

friendly and efficient tool to visualize RNAs in live cells.

Keywords: CRISPR-Cas13; NEAT; nuclear stress bodies; paraspeckle dynamics; RNA microscopy; RNA dynamics; SatIIl
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A-1-023 A combinatorial strategy for overcoming primary and acquired resistance of MEK inhibition in
colorectal cancer

YANG Ting, CHEN Jun-jun, DAI Jie, YANG Tao* (Department of Biochemistry and Molecular Biology, Shanxi Medical
University, Taiyuan, 030001, China)

*yangtao056cn@126.com

[Abstract] Compared with traditional chemotherapeutic drugs, targeted therapeutic medicine has the advantages of high
efficacy and less toxic side effects. However, in clinical practice for treatment of colorectal cancer, the primary and acquired
resistance of these medicines limits the effectiveness of targeted therapy, which impedes development of precision medicine
and personalized therapy. Currently, there are limited drugs for targeted therapy of colorectal cancer, mainly applying
monoclonal antibodies against EGFR or VEGFR inhibitors. Trametinib, a MEK inhibitor approved by the US Food and Drug
Administration, can significantly improve survival of melanoma patient. However, this agent has not been used for clinical
treatment of colorectal cancer because of drug resistance. To identify the resistance mechanism of colorectal cancer cells to
trametinib and overcome this situation, in present experiment, the Chou-Talalay method was performed to screen synergistic
drug combinations. We obtained a synergistic combination of trametinib and GSK2126458, and the combination index values
were less than 1 in the primary resistant cell lines SW480, CW-2 and the acquired drug-resistant cell line RKO-R. This
combination could inhibit the colony formation of colorectal cancer cells and the growth of xenograft tumors in nude mice.
Mechanistic analysis confirmed that trametinib can activate the alternative PI3K-AKT signaling pathway while inhibiting
the MAPK pathway, which may be one of the molecular mechanisms of primary and acquired trametinib tolerance in
colorectal cancer cells. This bypass activation can be blocked by combination with GSK2126458. These results suggest that

combination of trametinib and GSK2126458 is an effective approach for treating colorectal cancer resistance to trametinib.

Keywords: Colorectal cancer; Trametinib; Targeted therapy; Drug resistance; Resistance mechanism; Drug combination

A-1-024 ALYREF links 3’-end processing to nuclear export of nonpolyadenylated mRNAs

Jing Fan', Ke Wang', Xian Du’, Jianshu Wang', Suli Chen', Yimin Wang', Min Shi' Li Zhang', Xudong Wu’, Dinghai Zheng®,
Changshou Wang', Lantian Wang', Bin Tian* Guohui Li’, Yu Zhou’ and Hong Cheng" " ( 'State Key Laboratory of Molecular
Biology, Shanghai Key Laboratory of Molecular Andrology, CAS Center for Excellence in Molecular Cell Science, Shanghai
Institute of Biochemistry and Cell Biology, Chinese Academy of Sciences, University of Chinese Academy of Sciences,
Shanghai 200031, China,; Hubei Key Laboratory of Cell Homeostasis, College of Life Sciences, Wuhan University, Wuhan,
430072, China; *Laboratory of Molecular Modeling and Design, State Key Laboratory of Molecular Reaction Dynamics,
Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian, 116023, China; *Departartment of Microbiology,
Biochemistry and Molecular Genetics, Rutgers New Jersey Medical School, Newark, NJ 07103, USA)

Corresponding author: hcheng@sibeb.ac.cn

The RNA-binding protein ALYREF plays key roles in nuclear export and also 3’-end processing of polyadenylated
mRNAs, but whether such regulation also extends to non-polyadenylated RNAs is unknown. Replication-dependent (RD)-
histone mRNAs are not polyadenylated, but instead end in a stem-loop (SL) structure. Here, we demonstrate that ALYREF
prevalently binds a region next to the stem loop on RD-histone mRNAs. SL-binding protein (SLBP) directly interacts with
ALYREF and promotes its recruitment. ALYREF promotes histone pre-mRNA 3’-end processing by facilitating U7-snRNP
recruitment through physical interaction with the U7-snRNP-specific component Lsm11. Furthermore, ALYREF, together
with other components of the TREX complex, enhances histone mRNA export. Moreover, we show that 3’-end processing
promotes ALYREF recruitment and histone mRNA export. Together, our results point to an important role of ALYREF in

coordinating 3’-end processing and nuclear export of non-polyadenylated mRNAs.



Key words: ALYREF/mRNA export/RD-histone mRNA/SLBP/3’-end processing

A-1-025 Systematic analyses of m°A methylomes revealed pervasive site-specific regulation of m°A by
RNA binding proteins

Sanqi An, Wanxu Huang, Xiang Huang, Yixian Cun, Weisheng Cheng, Xiang Sun, Zhijun Ren, Yaxin Chen, Jinkai Wang*
(Department of Medical Bioinformatics, Zhongshan School of Medicine, Sun Yat-sen University, Guangzhou 510080, China)

*wangjk@mail.sysu.edu.cn

N°-methyladenosine (m°A) is a reversible and dynamic RNA modification in eukaryotes. It plays important roles in a variety
of physiological and pathological processes. However, it is still poorly understood how the cell-specific m’A methylomes are
established and whether there is prevalent site-specific #rans-regulation of m°A. In this study, based on the public available
m°A-seq data of 25 unique cell lines, we found the m°A peaks near stop codons were stable, while the variable m°A peaks
were actually away from stop codons. We found the m°A indexes of the co-methylation modules classified using the variable
m°A peaks exhibited remarkable topology-specificities and cell line-specificities. To systematically elucidate the frans-acting
m°A co-factors, we correlated these modules with the gene expressions, the binding targets, and the binding motifs of a large
number of RNA binding proteins (RBPs). We found pervasive regulation of m°A by RBPs and finally identified 17 high-
confidence m°A co-factors whose gene expressions were significantly correlated with the m°A indexes of specific modules,
which happened to enrich for the RBP binding targets or motifs. We further experimentally validated that the RNA binding
proteins TRA2A and CAPRIN1 could selectively promote the methylations of the m°A sites co-localized with their binding
targets on RNAs through physical interactions with the m°A writers. Our findings revealed that various RBPs worked as m*A
co-factors to specifically regulate m°A in trans, providing novel insights into the mechanisms by which spatial and temporal

dynamics of m°A methylomes were established.

Key Words: N°-methyladenosine, specific-methylation, RNA binding proteins
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Fik: (1) CCK-8IEMM miR-520c—3p A9 FJHAI R JEX] HUVECs 4NHE5ERE IR ;  (2) FEsotamihs
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HUVECs 5 THP-1 2002 [ ok 8t (2) miR-520c-3p i RS T MG I po ik, S0 I8 Py Bz 20
BOPRT, A4S P AR A AE M55 s (3) miR—-520c=3p i AKT F1 RELA & [ 0BERR{L, 1 si-RELA 7] L)
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A-1-027 Subcellular transcriptome profiling by APEX2-mediated proximity-dependent RNA labeling
Ying Zhou', Gang Wang’, Peng Zou'" ( 'College of Chemistry and Molecular Engineering, Peking University, Beijing,
100871 ; *Academy for Advanced Interdisciplinary Studies, Peking University, Beijing, 100871)

* Email: zoupeng@pku.edu.cn

The RNA localization is closely linked to its biological functions. Asymmetrically localized RNAs are vital to chromatin
architecture, local translation, and RNA homeostasis. Current methods for studying RNA localization either lack throughput
or suffer contaminations. In this study, we have developed a novel technique to profile local transcriptome. Our method,
termed APEX2-mediated proximity-dependent RNA labeling (APEX-RNA labeling), utilizes reactive radicals generated by
the reaction of the Btn-An probes with H,O, at the catalysis of APEX2 to label proximal RNA. As a demonstration of the
spatial specificity and depth of coverage in mammalian cells, we applied APEX-RNA labeling in the mitochondrial matrix,
capturing all 13 mitochondrial mRNAs and no cytoplasmic RNAs. We then extended the methodology to open subcellular
regions including nuclear lamina, nucleolus, and cell membrane. APEX-RNA labeling enriched 125 RNAs at nucleolus and
662 RNAs at nuclear lamina, with little overlapping between two sets of RNAs. The 119 mRNAs enriched by APEX-RNA
labeling at cell membrane encode proteins that are involved in cell junction, motility, and anchoring. APEX-RNA labeling

is thus a promising method for mapping the subcellular transcriptome, which could shed light on their functions in cell
physiology.

Key Words: APEX2, proximity-dependent labeling, Biotin-aniline probe, subcellular transcriptome

A-1-028 RNA G-quadruplex Influences MicroRNA-26a Maturation and Function
Geng Liu, Xianghui Fu* (Division of Endocrinology and Metabolism, State Key Laboratory of Biotherapy, West China
Hospital, Sichuan University and Collaborative Innovation Center of Biotherapy, Chengdu, 610041 )

* xfu@scu.edu.cn

RNA G-quadruplexes (RG4s) are secondary structures known to influence RNA post-transcriptional mechanisms and have
been explored as potential targets for treatment of human diseases. However, the in vivo evidence of RG4s, as well as their
pathophysiological functions, remains extremely unknown. MicroRNAs (miRNAs), the best characterized class of small
noncoding RNAs, are emerging as new regulators of gene expression and play critical roles in development and diseases.
The biogenesis of miRNAs is under tight temporal and spatial control, and disruption of any step could influence miRNA
abundance and outcome. RG4 presence within several precursor miRNAs (pre-miRNAs) has been reported to compete with
hairpin formation, suggesting a role of RG4 in miRNA biogenesis and function. However, the biological implications between

RG4 and miRNAs are so far limited. Here we report that RG4 regulates the expression and pathophysiological function of



miR-26a. Bioinformatic, biophysical and biochemical analyses collectively identify a guanine-rich sequence in pre-miR-
26a-1 that can fold into RG4 structure. Chemical stabilization of this RG4 significantly reduces miR-26a expression in vitro
and in vivo, primarily through impairing pre-miR-26a processing. Using miR-26a knockin or knockout mouse models, we
show that this RG4 affects the physiological functions of miR-26a in insulin sensitivity and liver metabolism. Furthermore,
we reveal that DHX36 can bind and unwind the RG4 structure in pre-miR-26a-1, thereby enhancing miR-26a maturation. In
line with decreased miR-26a expression, DHX36 is prominently reduced in obese mouse livers. Therefore, our findings not
only offer new insights into the structural and pathophysiological roles of RG4 in gene regulation, but also delineate a novel

regulatory mechanism underlying the deregulation of miR-26a, a promising therapeutic target for various human diseases.

Key Words: G—quadruplex, MicroRNA, DHX36, T2D, Insulin Sensitivity
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SRS FEREIL A B B, RIS | R RAE SN« FE T AR AT I, AT R BIMLCK 5 ASIH & A= & JEAH SCEL
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AT miR-12907E S BRI RERE AL AT A B4 DA SCHRE . 45380, = U A3 I3 miR— 1290/ ik s TH i s 76
IL-8i% T, M A miR- 1290/ KA T, JLHUEERIGSK-3 B ZEmRNAZK - LA K28 /KO (1 R ak = 14 %
i FEIL-8HIFLT, miR-1290mimich] LA EJAZEFAHICN FICAM=1, VCAM-1#)EE R FI, miR-1290inhibitorf]
DL PR BE A N TICAM=-1, VCAM-1FIH 54 54 TeyclinD1 1958744 5 miR—1290inhibitor ] LY/ 1M1 45 P9 Bz 2 il
APRE BRI, miR—1290mimic AJ AR HEAH AR ARG BIE A 5 miR— 129048 [ i GSK-3 B - 4518 : miR—12903@ i 4[]
GSK-3 B X HUVECIHZhHEr=E 2 m
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A-1-030 LARP7-Mediated U6 snRNA Modification Ensures Splicing Fidelity and Spermatogenesis in Mice
Xin Wang', Zhi-Tong Li', Yue Yan', Mo-Fang Liu"*" ('State Key Laboratory of Molecular Biology, Shanghai Key Laboratory
of Molecular Andrology, CAS Center for Excellence in Molecular Cell Science, Shanghai Institute of Biochemistry and Cell
Biology, Chinese Academy of Sciences-University of Chinese Academy of Sciences, Shanghai 200031, China; “School of Life
Science and Technology, Shanghai Tech University, Shanghai 201210, China)

* mfliu@sibeb.ac.cn

U6 snRNA, as an essential component of the catalytic core of the pre-mRNA processing spliceosome, is heavily modified
post-transcriptionally with 2-O-methylation being most common. The role of these modifications in pre-mRNA splicing, as
well as their physiological function in mammals, has remained largely unclear. Here, we report that the La-related protein
LARP7 functions as a critical cofactor for the 2’-O-methylation of U6 in mouse male germ cells. Mechanistically, LARP7
promotes U6 loading onto box C/D snoRNP, thereby facilitating U6 2'-O-methylation by box C/D snoRNP. Importantly,
ablation of LARP7 in the male germline causes defective U6 2'-O-methylation, massive alterations in pre-mRNA splicing,

and spermatogenic failure in mice, which can be rescued by ectopic expression of wildtype LARP7 but not an U6-loading
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deficient mutant LARP7. Our data uncover a novel role for LARP7 in regulating U6 2'-O-methylation and demonstrate the

functional requirement of such modification for splicing fidelity and spermatogenesis in mice.

Key Words: U6 snRNA, 2"-O-methylation, LARP7, box C/D snoRNP, pre-mRNA splicing, spermatogenesis

A-1-031 Intellectual disability associated protein FTSJ1 interacts with WDR6 to catalyze 2'-O-methylation
on specific tRNAs

Jing Li’, Ru-Juan Liu*, En-Duo Wang"?" ( 'State Key Laboratory of Molecular Biology, CAS Center for Excellence in
Molecular Cell Science, Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological Sciences, Chinese
Academy of Sciences, 320 Yue Yang Road, Shanghai 200031, China; *School of Life Science and Technology, ShanghaiTech
University, 319 Yue Yang Road, Shanghai 200031, China )

*Correspondence to: Ru-Juan Liu; E-mail: liurj@shanghaitech.ac.cn;

En-Duo Wang; E-mail: edwang@sibcb.ac.cn

Chemical modifications in tRNA impact its structure, ribosome binding affinity and codon deciphering, especially at
positions of the anticodon stem loop (ASL). The defects of tRNA modifications are always associated with human diseases.
tRNA™(GAA) from nonsyndromic X-linked intellectual disability (NSXLID) patients with loss of fisj/ lacks Cm32
and Gm34, hinting that FTSJ1 is human putative tRNA 32 and 34 2'-O-methyltransferase. FTSJ1 is a homolog of yeast
Trm?7, which interacts separately with two auxiliary proteins, Trm732 and Trm734, for tRNA 32 and 34 2'-O-methylation.
However, the catalytic mechanism and RNA substrates of FTSJ1 remain unknown. Our results showed that FTSJ1 directly
binds to WDR®, the predicted yeast Trm734 homolog. We found that only the recombinant FTSJ1-WDR6 complex could
2'-O-methylate tRNA"™(GAA) with m'G37 modification at G34 in vivo and in vitro, but not the transcript tRNA"™(GAA),
suggesting that m'G37 is the prerequisite for Gm34 formation. Conversely, loss of Gm34 influenced the conversion of m'G37
to peroxywybutosine (02yW) in tRNA™(GAA). Moreover, the translation efficiency of TTT but not TTC codon decreased in
CRISPR/Cas9-mediated ftsj1 gene silencing cells, suggesting that Gm34 affect the interaction of wobble base pairing. These
findings indicated the complicated network and crosstalk of tRNA modifications at ASL region.

Key words: tRNA, Trm7, FTSJ1, NSXLID, WDR6
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zd]Hﬂ@*gﬁﬁﬁ’ﬂﬁ(Atherosnlerosis,AS)%*ﬁ SNEACHFERE A e, LA Sk IR TR . SRR BRI AL
SPYEA LG | B REREAL R RAE, A0 AR EAE R R A 0 —Fh A SR SORE M S . K ARG RNA
(long noncoding RNA, IncRNA)JE— 284775 T 4 M AZ sl 24 L J5T A BE K F7200nt, ANGfh 11 B9 ERNAs - SR i
T2 R MIncRNATE 1 2 5 145 P4 e AR A 14 0 . R Tk i iR o L Rg, T SE MM ASH € o IncRNA—/IMZA{-RNATE
FHE[HS5 (small nucleolar RNA host gene 5, SNHGS)/&4 1K 4524 bpIAIiE filncRNA , HAE B . 45 S 2%
PEMR h e RIE, (HAEASHEIIIRE R SR ARAA o AWFFELL NI FIKA B 408 ( human umbilical vein endothelial
celLHUVECs ) RAFFEXTE, LAIL-8ASMA SR E 7 HUVECs RAEH iR, K1 IncRNA SNHGSZEIL-8i/%: F Xt



HUVECsIIRERIFZ I .

FRER: LqRT-PCRE R EI/R, EIL-8HI# T, HUVECsHIncRNA SNHGSZFE AR /D 5 2.9 B2 40 kG B 52
AR IR, SR IRAAALG, IncRNA SNHGS 33K 5 0RS B A AL A BT St o /b, i 38 J R B A 5 s 5, 97 L
qPCR K Western blotZ5 5 i 7k IncRNA SNHGS 1 Rk ] IMHIICAM=-1 mRNAFIE K1 ER, TR 5 15 2AR B
SERL 3 MTTSEINZS R R, EIL-8HIN R, IncRNA SNHGSERE AT LI W] S HUVECs B3G5, , it 2355 o7 AW
SARVEEHAE ; 4. Western blotZ5 R B/R, IncRNA SNHGS @5 AT LABH S840 41 JRL 4 51 AH 5C 53 F-CyclinD L FTPCN A [ 2%
ik, RIS SR AR .

£330 FATWHIFEFI T IneRNA SNHGSXTHUVECs LA BA 58 A4 HE 5 LA R 3005 4 RS B (04 P

KH217: IncRNA SNHG5; AJGFH KN S AiAf ; A0BIg 5 ; ANRAS K ;
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Bk AERE A2 —Fh 22 R 22175 509 £h 2 Ik P Bz 40 b3 475 5 D RE R A5 3l i) Sl IKOBE (R 08 P 58 RE F o I 470 & BEL
KAEIEHADRNA ZFAS1IE i 22 P A2 45 kgl Ji P R R UEVE R, UEAh, IncRNA ZFAST 250 WA 46
PP . ARILAE SRR TE AL H AV IR R B o ASBFSTH0) A R AR I A8 P9 B A P VR A

Fik: ()W EEPCR (Q-PCR) Kyl A RV RS M IL-8Ab I HUVECsFIncRNA ZFASTHAEfL;  (2) BE
I YL HE ST IneRNA ZFASTAY S F ik FEARASE ;.  (3) MTTYE RN MRS I S2B0 A M Ine RN A ZFAS 135 2% 355 F R I )
HUVECsH 5 KRB0 5 (4) Q-PCRAZININCRNA ZFAS13F 3215 MIEHR)S RAER T-H97284k;  (5) Western Blot ¥
MncRNA ZFAS i B RS B8 . KB 2 Wit/ B —catenin {75 518 B A G A1

#R: (1) IL-84FHUVEC/SIncRNA ZFASIWFRIAFM;  (2) IncRNA ZFASL FRIAEHFHUVECsHEFH -4 i
KB, ARSI HUVECKS R IR R s (3) IncRNA ZFAS i FEkMHIIL-1 2 ICAM=-13635, w5 -1,
ICAM-1%%ik; (4) IncRNA ZFASLiRBEHPCNAK FIRIL, WHIICAM-1EARE, SESZHMR; (5)
IncRNA ZFAS1id Fik it il B —catenin KeyclinD 125 A RY R, IHIGSK-3 B AL ; MfRE 52,

£5i2: IncRNA ZFASIZMIHUVECS RGBS R 3458 , Il REIE 1S Wnt/ B —catenin {558 2 HUVECsH 5 .
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A-1-034 The Changes of MicroRNAs-Fkbps-GR Regulatory Circuits in Hippocampus of Aged Rats and
the Adjustment Effect of Kidney-Tonifying and Yi Qi Recipe

Wang Lu, Xiang-Ping Kang, Xue-Li Zhang, Cui-Ying Gu, Guo-Qin Jin> (Department of Biochemistry, School of Basic
Medicine, Shanghai University of Traditional Chinese Medicine, Shanghai, 201203)

Correspondence: Guoqin Jin Prof: jinguoqin8405@126.com

The 5 months male SD rats as the young control group, 23 months homologous strain rat are randomly divided into aged
control group. aged Tonifying Kidney (Zuogui Pill) group, aged Yi Qi (Yiqi Smart Decoction) group, aged mixture
(TK+YQ) group and aged antagonists(RU486) group. The main purpose of the project is to observe microRNAs-Fkbps-GR
regulatory circuits affect GR nuclear translocation in aged rats and its effect on learning and memory related genes expression
and the adjustment effect of Tonifying Kidney and Yi Qi recipe. The spatial memory ability of rats was observed by Morris
water maze method. MicroRNAs-Fkbps-GR Regulatory Circuits(GC, Fkbp5/4, Dynein IC2, GR, miR-124a/511) and learning
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memory related signal transduction molecules (Nptx2, Synapsin-1, Homerl) expression by biochemistry and molecular
biology technology. The results showed that: Compared with the young control group, the spatial learning and memory ability
of the aged rats was significantly decreased, and the serum corticosterone content was significantly increased. The expression
of total GR protein and nuclear GR protein in hippocampus was significantly decreased, the expression in cytoplasmic GR
protein was significantly increased, and the expression of GR mRNA was significantly decreased. The expression of Dynein
IC2 was significantly decreased, the expression of Fkbp5 and Fkbp4 protein was significantly increased, and the expression
of Fkbp5 mRNA was significantly increased. miR-511 expression was significantly decreased,miR-124a expression was
significantly increased. The expression of learning and memory related genes Nptx2 and Synapsin-1 gene were significantly
decreased, and the expression of Homerl gene was not significantly changed. The medication groups (TK, YQ, TK+YQ
and RU486) have different corrective effects on the abnormal changes of the above-mentioned indexes in the aged rats. Thus
it can be seen, Tonifying Kidney(Zuogui Pill) and Yiqi Smart Decoction mainly reduce the serum GC content of aged rats,
adjust the mRNA expression of miR-Fkbps-GR loop related genes, increase the nuclear translocation of GR, and increased
the expression of learning and memory related genes. Resist the toxic effects of glucocorticoids on the hippocampus, thereby

delaying the degradation of learning and memory in aged rats.
Key words: aged rat; glucocorticoid; learning and memory; Tonifying Kidney and Yiqi Recipe;

Note:The project was supported by the Chinese National Natural Science Foundation( 81473583);

A-1-035 MiR-196a-5p/NR6A1 regulates stemness and neural differentiation of Ntera-2 embryonal
carcinoma cells via E-cadherin inhibition

Xiaowen Liu', Ziling Fan', Jingyu Wan', Ye Li', Zigian Min', Lifang Yang’, Dan Li""( 'Institute of Molecular Medicine and
Oncology, College of Biology, Hunan University, Changsha, PR. China ,410012; °Cancer Research Institute, Xiangya School
of Medicine, Central South University, 410078, Changsha, P.R. China,410078)

* lidanie@hotmail.com

Cancer stem cells (CSCs) are a group of malignant tumors characterized by self-renewal, differentiation potential, high
tumorigenicity and high drug resistance. Recent studies have shown that CSCs in solid tumors can produce functional
neurons to participate in the construction of tumor microenvironment and support cancer growth. Therefore, the molecular
targets with a capacity to promote or inhibit neural differentiation within CSCs, are of therapeutic importance. Using human
Ntera-2 (NT-2) pluripotent embryonal carcinoma cells as a CSCs model in vitro, the present study investigated the function
and regulatory mechanism of miR-196a-5p in CSCs and found that miR-196a-5p can inhibit the proliferation and metastasis
as well as maintain the stemness of NT-2 cells through targeting the NR6A1 gene. E-cadherin (CDH1) is also identified as
one of the important negative target molecules of NR6A1 in the process of RA-induced neurodifferentiation of CSCs. RNAi-
mediated silencing of NR6A1 enhances the sphere formation capacity in NT-2 stem-like cells, and delayed the expression of
neuron-specific genes during RA-induced differentiation. Mechanistically, NR6A1 promotes early neural differentiation by
inhibiting E-cadherin through binding with DRO sites in the CDH1 gene promoter. Our study revealed that the MiR-196a-
Sp/NR6A1/E-cadherin signaling axis is involved in the maintenance of NT-2 cell stemness and the inhibition of early neural

differentiation.

Keywords: miR-196a-5p; NR6A1; E-cadherin; Ntera-2 cells, differentiation



A-1-036 KLF7 Promotes Transcription of CDKN3 in Chicken Preadipocytes
Zhao Jin', Wen Li', Jinwei Li', Ming Tan', Yingning Sun'" ( 'College of Life Science and Agriculture Forestry , Qigihar
University, Qigihar, 161006)

*yingningsun@163.com

Kriippel like factor 7 (KLF7) inhibits preadipocyte differentiation and promotes proliferation in chicken. In our previous
study, using ChIP-seq, a KLF7 binding peak which located in -96 nt upstream of the translation start codon of cyclin
dependent kinase inhibitor 3 (CDKN3) was identified, implying that KLF7 may regulate transcription of CDKN3. In
this study, in order to verified the transcriptional regulation of KLF7 on CDKN3, KLF7 was overexpressed in chicken
preadipocytes, and the realtime RT-PCR showed that the transcription level of CDKN3 was significantly increased (P<0.05).
Then, we constructed a series of dual luciferase reporter vectors, pGL3-CDKN3-1912/-7, pGL3-CDKN3-758/-7, pGL3-
CDKN3-450/-7 and pGL3-CDKN3-160/-7. Reporter gene analysis showed that -450/-7 had the highest promoter activity,
whereas -160/-7 inhibit the lowest promoter activity. Furthermore, to determine the core promoter region of CDKN3, we
construscted a dual luciferase reporter vector pGL3-CDKN3-450/-161. Reporter gene analysis showed that -450/-161 inhibit
the highest promoter activity, suggesting that this region was the core promoter region of CDKN3. In order to determine the
binding site of KLF7 on CDKN3, JASPAR was used to predict the binding site. And then, we carry out a series of putative
binding site deletion mutation of CDKN3. Compared with the wild-type reporter, the -137/-128 deletion caused a 55%
decline in basal promoter activity (p < 0.05), suggesting that "TGGGCGGGCT" (-137/-128) was the binding site of KLF7 on
CDKN3. Moreover, the results of ChIP-qPCR showed that KLF7 could bind to the CDKN3 promoter region. Taken together,
KLF7 promotes transcription of CDKN3 in chicken preadipocytes.

Key Words: Chicken, Cyclin dependent kinase inhibitor 3 (CDKN3), Kriippel like factor 7 (KLF7), Promoter

A-1-037 NRDE2 negatively regulates exosome functions by inhibiting MTR4 recruitment and exosome
interaction

Jianshu Wang', Hong Cheng'” ( ‘Shanghai Institute of Biochemistry and Cell Biology, University of Chinese Academy of
Sciences, Shanghai, 200000)

* hcheng@sibeb.ac.cn

The exosome functions in the degradation of diverse RNA species, yet how it is negatively regulated remains largely
unknown. Here, we show that NRDE2 forms a 1:1 complex with MTR4, a nuclear exosome cofactor critical for exosome
recruitment, via a conserved MTR4-interacting domain (MID). Unexpectedly, NRDE2 mainly localizes in nuclear speckles,
where it inhibits MTR4 recruitment and RNA degradation, and thereby ensures efficient mRNA nuclear export. Structural
and biochemical data revealed that NRDE2 interacts with MTR4's key residues, locks MTR4 in a closed conformation, and
inhibits MTR4 interaction with the exosome as well as proteins important for MTR4 recruitment, such as the cap-binding
complex (CBC) and ZFC3H1. Functionally, MID deletion results in the loss of self-renewal of mouse embryonic stem cells.

Together, our data pinpoint NRDE2 as a nuclear exosome negative regulator that ensures mRNA stability and nuclear export.

Key words: NRDE2; the nuclear exosome; MTR4 recruitment; mRNA export
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A-1-038 Structural and Functional Studies of Arabidopsis thaliana Guanosine Deaminase GSDA
Qian Jia, Wei Xie* (MOE Key Laboratory of Gene Function and Regulation, State Key Laboratory for Biocontrol, School of
Life Sciences, The Sun Yat-Sen University, Guangzhou, Guangdong, 510006, People's Republic of China)

*xieweib6@mail.sysu.edu.cn

Nucleoside deaminase is an enzyme that catalyzes the hydrolysis of nucleosides with the elimination of the amino group
in bases to release ammonia. Guanine deaminase (GDA) specifically deaminates of the guanine base and is found in many
organisms including humans. The paralog of GDA in plants is named guanosine deaminase (GSDA), which belongs to the
cytidine/deoxycytidylate deaminase enzyme family. Interestingly, GSDA is exclusively present in all known organisms within
the Kingdom ‘Plantae’ so far (except for algae) and specifically catalyzes the deamination of guanosine and deoxyguanosine.
In A. thaliana, xanthosine is generated first during the degradation process of guanosine, and is converted later to xanthine
and uric acid respectively for nitrogen recycling, while the necessary nutrients for plants are retained. The distinct substrate
specificity displayed by GDA and GSDA and the unique existence of the latter in plants are of interest. To gain structural
insights into the substrate specificity and evolutionary origin of GSDA, we solved the enzyme structures in the free and in
the ligand-bound forms. The structure shows that Leull9 in GSDA is replaced with a tryptophan residue in GDA, which
is probably the main cause of the unique substrate guanosine at the active site of GSDA, instead of the normal substrate
guanine for GDA. The comparison of GSDA to other structurally similar tRNA-deaminases was also conducted to reveal
the potential structural basis leading to catalysis on different substrates. Our structural studies provide the first look of this
important metabolic enzyme and shed lights on its catalytic pathway, which helps to unveil its physiological functions and

indispensability in plants.

Key Words: GSDA, GDA, Crystal structures, Catalytic mechanism, Substrate specificity

A-1-039 ZNF281 Promotes Progression of Hepatocellular Carcinoma through Transcriptional Regulation
of Annexin A10

Zhang Xialu', Zhao Qingfang®, Cui Mengtian®, Zhang Chenguang®’, Ding Wei’" ( "***Department of biochemistry and
molecular biology, Capital Medical University, 100069, ’Department of medical genetics and developmental biology, Capital
Medical University, 100069)

* chzhang@ccmu.edu.cn; weiding@ccmu.edu.cn

ZNF281 (zinc finger protein 281) is a transcription factor containing four zinc finger domains. It has been reported that
ZNF281 is indispensable for pluripotency maintenance of embryonic stem cells dependent on its transcriptional activity.
ZNF281 also contributes to the invasive growth of certain types of cancer cells through differential regulation of a panel of
oncogenic or tumor suppressive genes like c-myc and p53, respectively. Nevertheless, the role of ZNF281 in the progression
of hepatocellular carcinoma(HCC)remains elusive, which was investigated in the current study. The results showed that
ZNF281 was up-regulated at both the mRNA and protein levels in HCC cells and tissues. Knockdown of ZNF281 decreased
the proliferation, migration and invasion of the HCC cells. Mechanistically, RNA-seq indicates that depletion of ZNF281
with short hairpin RNAs results in alterations of a panel of genes related to tumor progression of HCC, including PTPN11,
MDM2, and IGFBP4 etc. Interestingly, one tumor suppressor gene in HCC, gastric cancer, and colon cancer, Annexin A10
was the top up-regulated gene upon ZNF281 knockdown. Further analyses indicate that Annexin A10 was predominantly
down-regulated in HCC cells and tissues, and low expression of Annexin A10 was associated withshorter overall survival
and recurrence free survival. Furthermore, knockdown of Annexin A10 not only increased the proliferation, migration and
invasion of ZNF281 intact HCC cells , but more importantly, restored the impaired proliferation, migration and invasion of
HCC cells elicited by ZNF281, suggesting that ZNF281 promotes HCC progression probably through Annexin A10. Further



studies are needed to investigate the molecular detail of ZNF281 on the regulation of Annexin A10 expression in vitro and

vivo, as well as the mechanisms on how Annexin A10 regulates the progression of HCC.

Key Words: ZNF281, ANXA10, Hepatocellular Carcinoma, Transcription, Invasion
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KEGGHIRE/M T, A BB Ve A FE LA 0 e B . Ay MR GBS AR SCRY A= Wy S REFIIE %, AR IE 28 %A (gland
morphogenesis ) o R YA R R A PR (regulation of steroid biosynthetic process ) . VB S 41 e 0 1) 47 )%
2 ( negative regulation of meiotic cell cycle ) . A IZE SN I T ( positive regulation of immune response ) FIRG FA i
## (lipid metabolic process ) o % FRTIR, ABFSCHS O . R BRI H 42U Inc RN AR 8 1SR, 32
BT AL IncRNAR B, A iE— T Ine RNATE TR SF MRS B 7= RO EAR o (VR T 995 1 JEd;

KA T RNA-seq; P IneRNA

610¢

A-1-041 Functional proteomics identifies a PICS complex required for piRNA maturation and
chromosome segregation

Chenming Zeng', Chenchun Weng' , Xiaoyang Wang', Yong-Hong Yan’, Wen-Jun Li*, Demin Xu', Minjie Hong', Shanhui
Liao', Meng-Qiu Dong’, Xuezhu Feng', Chao Xu', and Shouhong Guang" (' Hefei National Laboratory for Physical Sciences
at the Microscale, School of Life Sciences, University of Science and Technology of China, Hefei, Anhui 230027, P.R. China;
’National Institute of Biological Sciences, Beijing 102206, China)

*Correspondence should be addressed to: sguang@ustc.edu.cn.

piRNAs play significant roles in suppressing transposons and nonself nucleic acids, maintaining genome integrity, and
defending against viral infections. In C. elegans, piRNA precursors are transcribed in the nucleus and are subjected to a
number of processing and maturation steps. The biogenesis of piRNAs is not fully understood. We use functional proteomics
in C. elegans and identify a piRNA processing and chromosome segregation (PICS) complex. The PICS complex contains
TOFU-6, PID-1, PICS-1, TOST-1, and ERH-2, which exhibit dynamic localization among different subcellular compartments.
In the germlines, the PICS complex contains TOFU-6/PICS-1/ERH-2/PID-1, is largely concentrated at the perinuclear granule
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zone and engages in piRNA processing. During embryogenesis, the TOFU-6/PICS-1/ERH-2/TOST-1 complex accumulates
in the nucleus and plays essential roles in chromosome segregation. The functions of these factors in mediating chromosome
segregation are independent of piRNA production. We speculate that differential compositions of PICS factors may help cells

coordinate distinct cellular processes.

Keywords: piRNA, TOFU-6, PID-1, TOST-1, PICS-1, ERH-2, chromosome segregation, perinuclear granule

A-1-042 Co-surveillance of ribosomal RNA by the exosome complex and small RNA in C. elegans
Xiangyang Chen', Shimiao Liao', Shouhong Guang''( 'University of Science and Technology of China; School of life
sciences; Hefe, Anhui; 230027)

sguang@ustc.edu.cn

RNA exosome is a 3' to 5' exonuclease complex, consisting of a 9-protein catalytically inactive core complex (EXO-9)
and two catalytic subunits, Rrp6, and Dis3. EXO-9 forms a double-layered barrel-like structure. This complex functions as
a robust surveillance system to degrade a variaty of aberrent RNAs. In a forward genetic screening, we have identified a
risiRNA biogenesis suppressor SUIS-5. Through the SNP mapping method, this mutated gene was mapped to be the dis-3
gene. DIS-3 is one of the two catalytic subunits of RNA exosome complex. Moreover, depletions of factors of RNA exosome
induce the biogenesis of risiRNAs. We have constructed several gfp or mCherry tagged transgenes of subunits of RNA
exosome complex. We will identify the erroneous ribosomal RNA upon depletion of RNA exosome complex in the future to

investigate the functions of this complex in C. elegans.

Key Words: RNA exosome, risiRNA, C. elegans
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A, i R G U A — B A TmiRNAZE AT . SR UM 88— B H2320.2 Gy M12.0 Gyl y ST IRGT,
WG IS 6 hiZ MR MmiRNASEA T @ Y, MR A 3 SR AL 7 g, i 22 R miRNASF; “RHmiRDB
FTargetScan2 M AFX 25 EmiRNA M RE S UEA T A0, X RESE N EF TCORKEGG AT, i85 /3 M B 3 R i A 42
Uit R POlRmANITE R ER, 7E164 B 7450 da B R S i Uk 3 — B0, 25 50170.2 Gy 2.0
Gy RS 574 21038 MR MmiRNA IR AL, S5 R TR SR, 0.2 CysHA 10122543k ( B4, T8
A, 2.0 GyA214 (LE9AS, R4 ) o Hip 2Rl E AL miRNAF 61, HAEH—3 (miR hsa-
miR-23c, hsa-miR-1287-5FX1EMG FH B E; hsa-miR-219a-2-3p, hsa—miR-6511h-3pZFK kN & T



) o X295 FmiRNASEIE 00 K2 S RE A, $IE [N FE a4 4ERas . MARK, P53 5, 4518 fRit
SRR T — 3 32 B R R B AR S S, AR M miRNAZGA AL AR, X822 A miRNARTRES 5 T i i
RO IS AR A P T A R, R EAR A I miRNA S 1 A SR A S A BV A A8 b

XHEIR: RS ZREEmiRNA; AYfE RS
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A-1-044
XU, TIEE, KEE, KEH, EHB, 2B, EFE, FEZ, THEE ( FEEHGPHTE, X5,
030006 )

Hyliu33@163.com

T PERRENREAE, W RTAR AT XT R AR S O B E L. o ki i T HA BRI LHE
2R B (LET) R A AR X AR 2 3000, B %o AR B RS2 — R U A W) A WP U P S R B B
H g = E B s (TARC) SN IEBUBMI, FEAEH o KT TS, TN HAE G 2 — . i
JUER A 2, BULP RO QS O ME—37 T, 95 AR 5% A R T 15U 75 28 o5~ P9 BRSO A
PR B R KU 2 AP Y ST AR o 8 AR S A A A A i S5 56 A2 A= 027 235 A 2 KR o RE TR 5T
A AR P AR S P A A A B A S 2 i), g P A 5% R M B e B XU Al B A 2 WL
PROPNSZBOHE . APRHS r i NIE AT bR A IELO228— R ik S TP A R AN — i 7R i Y Rl 9241 Am o R SRR A5
JE ST o BT AR AT SN AR et 7R PP R A IR B A b, E— BT o R SRR R 5 1
SR RS AR RN A CRBATAEATALBE, JEFRA3010) 5 ARATAH (o ki T-RRGT2Gy, R I0fRHEST—U, Rtk
MRS, REIRZ30M0) 5 R (IS 10 W B A B R0 R, BAQUeaiodnh, JeRg20fQ, RiFRZ3010) 5 FRi+l
K AH (Je o b FRUGy IR BITHR2G , WIREREE 101, 5597493048 ) 5 Wik +iR & G dl (Jeiliksgedi2oft
Jis BT LNGy St B0, BigRy30f0) o SRIGRT-PCRITIEKI AN ENEFALASCHE bR (P53, CDHIM
BCL2) , idid Transwell J5 iE I E AMUT RS (R FEAE 1o SEBREER: SXMRAIIE, SN RMEMFRSAEML, U
AN AT RS IR AE S 4%, COHIMIPS37EmRNAR KR BB VE N 4518 BN R SE G N RS U
AP A A AT RS R, B LR R D PSS FNE- A5 A SCIE N CDHL TR, KA BB . TEPFHT ok
T BN BT A B R R p RS2 2

KB o RLTRRAT WRT BCA VR AHUEAE R 1L
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A-1-045 LncRNA CRNDE  ATG4B HCC
B, 7NRIE, FiF, B, HEE, K, E8EH, ARE" (BEEEXZRMEFREYLZSHTF
EWEHE, BK, 400038 )

*lianjiqin@sina.com; **hefengtian66@aliyun.com

FFAffgE (hepatocellular carcinoma, HCC ) P H B AR . RHARE &1 R 10 7 HCC R $ ) 24
W, HEABITH, AR5 A . A [ e R i 2 i) BN 2 —, HWEHCEATCABAE P A T
SRHEEMERT, TR, FER AT ATGAB & A WXt T4 M HCCAN X RPAR e MUt R EEZE X, EAHEER, 5
SEATCABI /3 TGS | 5 5H T R4 G . microRNA | siRNA K —S6{b A5 145, 16 T K AE4 RN A
(IncRNA ) 2GS 5MFSATCAB, HAiMAERE . ITENIEERH, IncRNA CRNDE W 1 P85 2 4515 5 i iF
HCCHI I A= K 585, (HHIE RS SRPEATCAB, HATARIWARE ., fEAM S, A1, CRNDER#EL F i
ATGABIM{EHEHCCHIML A, MICRNDETH R ATGABZE L B INATGAB mRNARREEME M SEBLMR) . i — R R,
miR-543 0] FHEHE A FIATGAB, M CRNDEW AT 2 40l miR-543 1M T+ ATGAB /K-, dEmifd i HCCAN A A 1
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RIS R B, I “CRNDE-ATGA4B- H W™ 3 % AT B5R HCCAN XS 2Pl e A Riadt: , $R/R 1200 I ] RES2 4
HURRIAR R HUHCC BT 5
KR KIESIGRNA; CRNDE; ATG4B; AFatfwds; RiidEE

A-1-046
ZFm, REZ, FHm, Kt ( EEXZLEGRZZERE, L4, 200438 )

* linjinzhong@fudan.edu.cn

W2 OGRSt S A EEMAL, Rk B 2RI I AN B, 24N GTPase
S 5N I T HPERE R, AR EIEZ LN FRE3 (release factor 3), 124 M1k, TEEAY RN FREFI
(velease factor 1) FIRF3J& UM HMEMEME BIIRL R & A, SEBHA SR AT EREA EARR, FRARZRHAY
RF 1R 00 52 B W0 5V E N RF3 08 1 N A A% T R A5 4 X (GEF, guanine nucleotide exchange factor)%ﬁ%%ﬁ@l‘éﬁiﬁﬁ%?ﬂ
Wt R ASBIESERLE i A TR A 8 A5 B S 2 E R 559 (Ribosome - RF1 - RF3) 73 HEAR i (R L5 10 I 145
BASNEIERSE, XFRIFEZLE R T LB TR A

XHEIR: BAE, MK, RF1, RF3, GEF, GTPase

A-1-047 Biochemical characterization of cellular IRES using an in vitro reconstituted human cell-free
translation system

Ye Li', Yan Liu', Shudan Tan', Jinghua Zhao', Zhaoli Yu', Li Li', Yuchen Chen', Jinzhong Lin" ( 'School of Life Sciences,
Fudan University, Shanghai, 200433)

*linjinzhong@fudan.edu.cn

Internal ribosome entry site (IRES) elements are cis-acting RNA regions that promote internal initiation of protein synthesis
with cap-independent mechanisms. IRES was first discovered in virus 31 years ago, and in recent years, increasing data have
suggested that many cellular mRNAs may also make use of IRES to initiate their translation, and these IRESs are called
cellular IRES. However, a consensus has not been reached over the true identity and function of cellular IRESs, let alone their
working mechanisms. This is mainly due to the lack of an effective tool to characterize cellular IRESs. Here we set out to use
a fully reconstituted in-vitro translation system to investigate cellular IRESs mechanistically. We have obtained nearly all the
components for a functional translation system. Two biochemical assays are proposed to identify cellular IRESs and potential

trans-acting factors.

Key Words: cellular IRES, translation initiation



A-1-048 In vitro assembly and functional study of Multi-aminoacyl-tRNA Synthetase Complex

Zhao Jinghua', Li Ye', Li Jingz, Zhou Dejian', Liu Yan', Yu Zhaoli', Chen Yuchen', Liu Rujuanz*, Lin Jinzhong'* ( 'School
of Life Sciences, Fudan University, Shanghai, 200433, *School of Life Science and Technology, Shanghai Tech University,
Shanghai, 201210)

*linjinzhong@fudan.edu.cn; *liurj@shanghaitech.edu.cn

In mammals, nine aminoacyl-tRNA synthetases along with three auxiliary proteins assemble into a megacomplex called the
multi-aminoacyl-tRNA synthetase complex (MSC). The physiological significance of MSC still remains elusive, although
mounting data have suggested that MSC is involved in a variety of cell activities in addition to protein synthesis. Structural
investigation of MSC has been a challenge due to its dynamic nature and difficulty in sample preparation. In this study, we
biochemically characterized interactions among all recombinant MSC components, and successfully reconstituted the full

MSC complex, providing a valuable framework to investigate its structure and function.

Key Words: MSC, Macromolecular, Protein synthesis, Assembly
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A-2-001 Rgl
BIEH, KEE, THE, G515, 58, BEHE ( FFRREZEEYHZSS FEYZHFE, LT
BFFIERT, 161006; *FHBREZGEEZBBER, GREZEWZE, BEITEFFBRT, 161006 )

*Email: zhaowm1969@126.com

HWE: BRY: 1T AZS2FRegl ( Ginsenoside Rgl, G-Rgl ) XFSTZWH IR K B FE A 28 1Y A0 N 38 LA K2 2 it
PAT- RS2, B BH G-Re LR PR K BRI BRI 2 e 2 A L . ik BUMEPE(@RRSD R, Bk # xR
Ab, — RV FSISTZ ( 60mg/kg ) WA MR . BE PRI BUASR BRBEHL A AR . G-Rel/hiliidl . G-Rgl
KANEH . BE e L RITTF R 4525, G-RgU/NAIE A FIG-Rg 1 KGRI w41 43 155 H W E — I 40mg/kg F180mg/ke, &
SRS o SR T AN AL B fh 28 A S 1 BE LA Bt ROSFIMDA /K-, R s ) F Ha 7 S vl WL kR i s ity e Ak, )
FWestern Blotfa il 4 #fiZ5H1Bel-2 . Caspase-3, NF-«kBEFHE [ FRIA, AR BRI ARG 2L T 08 B BT
IER XA, G-Rgl/NAIEAHMG-Rg UG R 20 Al i ph 28 4% il B SRRV Th A, AWM (P<0.05) 5 #iRIZH
ROS . MDA RALT IEH XA, G-Rgl/NFIEAMG-RgIAFIELAROS . MDA SR L, WA
(P<0.05) ; HFGIMEG-Rgl/NlHEA FIG-Rg IR ZH K BRAR B 2 47 Yl SR 2 LU BRIl i A W o s 5 Y
ZHBel-28 ik AR T IE# X HR4H, #iRI4 Caspase-3. NF-kBF kB m TIEH X IR4, G-Rgl/pMrlEHMG-Rgl K
Pl SR e, A B4 Bel-2 8 i5 T, Caspase-3. NF-xBFAI B G (P<0.05) . £Eig: ASREHRgl
Wit E AN R TR S T A B S I S AR

EHEIR: ASRITRel; WM JE AR i T FUbRa%

A-2-002 Construction of a cDNA library and preliminary analysis of the expressed sequence tags of the
earthworm Eisenia fetida (Savigny, 1826)

Chang Liu', Xuan Wang', Rui Guo', Bao Feng Yu'’, Bo Niu'"*" ('Department of Biochemistry and Molecular Biology, Shanxi
Medical University, Taiyuan, Shanxi 030001; *Department of Biotechnology, Beijing Municipal Key Laboratory of Child
Development and Nutriomics, Capital Institute of Pediatrics, Beijing 100020, PR. China)

Correspondence: Bao Feng Yu, shanxiyangcheng@126.com; Bo Niu, niub2004@126.com

Abstract: Earthworms are useful indicator organisms of soil health and Eisenia fetida have been extensively used as test
organisms in ecotoxicological studies. In order to gain insight into the gene expression profiles associated with physiological
functions of earthworms, a full length enriched cDNA library of the Eisenia fetida genome was successfully constructed using
Switching Mechanism at 5'End of RNA Template technology. Construction of a ¢cDNA library and analysis of Expressed
Sequence Tags (ESTs) are efficient approaches for collecting genomic information and identifying genes impor—tant for
a given biological process. Furthermore, analysis of the expression abundance of ESTs was performed with the aim of
providing genetic and transcriptomic information on the development and regenerative process of earthworms. Phrep and
Crossmatch were used to process EST data and a total of 1,140 high quality EST sequences were determined by sequencing
random cDNA clones from the library. Clustering analysis of sequences revealed a total of 593 unique sequences including
225 contiguous and 368 singleton sequences. Basic Local Alignment Search Tool analysis against the Kyoto Encyclopedia of
Genes and Genomes database resulted in 593 significant hits (P value <1x10 8), of which 168 were annotated through Gene
Ontology analysis. The STRING database was used to determine relationships among the 168 ESTs, identi—fying associated
genes involved in protein protein interactions and gene expression regulation. Based on nucleic acid and protein sequence
homology, the mutual relationships between 287 genes could be obtained, which identified a portion of the ESTs as known
genes. The present study reports on the construction of a high quality cDNA library representative of adult earthworms, on
a preliminary analysis of ESTs and on a putative functional analysis of ESTs. The present study is expected to enhance our

understanding of the molecular basis underlying the biological development of earthworms.
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Key words: Earthworm Eisenia fetida (Savigny, 1826), cDNA library, expressed sequence tags, GO annotation, KEGG
pathway

A-2-003 Isolation and purification of phytotoxic molecule from Verticillium dahliae
Jingxin Zhuo, Fanlong Wang, Xiaoxia Yao, Mei Su, Jing Han, Yan Pei* (Biotechnology Research Center, Southwest
University, Chongqing 400715)

*peiyan3@swu.edu.cn

Verticillium dahliae infects hundreds of crop plants, leading to yield losses heavily or even no crops. The phytotoxins of V.
dahliae play an indispensable role in pathogenesis. However, the exact constituent remains unknown except for cinnamyl
acetate. In this study, we purify phytotoxins produced by a highly virulent V. dahliae strain, L2-1. Both of lipophilic and
hydrophilic toxins extracted by ethyl acetate cause wilt of cotton cotyledon, but their contamination differ significantly.
The hydrophilic toxins account for 95% of total toxins. Using anion-exchange, reversed-phase chromatography and mass
spectrometry, we obtained four components with strong wilting activity from hydrophilic toxins, and the m/z is 245.0630,
389.0692, 301.0976 and 389.0630, with speculated molecular formulas is COHIN60OS, C11H13N6010, C11H17N404S and
CI12H17N605S2, respectively. We also obtained three components from lipophilic toxins with strong wilting activity by
reversed-phase chromatography, but their concentration is too low to identify and need to enrich further. This study expands

the understanding of V. dahliae phytotoxins and may use for virulence detection of the pathogen.

Key Words: Verticillium dahliae, 1L2-1, Phytotoxins

A-2-004 Acetylshikonin induces apoptosis of human leukemia cell line K562 by involving the modulation
of ROS accumulation and blocking NF-kB signaling

Hao Gangping’, Jiang Hanming, Yu Lijuan, Bai Suyun, Guo Guili, Sun lingyun, Yang Zhongfa" (Department of Basic
Medicine, Shandong First Medical University, Taian 271000, China)

*Correspondence: haogangping@163.com; yangzhongfal972@]163.com

ABSTRACT: Acetylshikonin, a natural naphthoquinone derivative compound, holds anti-bacterial, anti-inflammatory, and
anti-tumor activities. However, the effect of acetylshikonin on human chronic myelocytic leukemia ( CML ) cell apoptosis
and detailed regulation of NF-«xB signaling pathway mechanisms remains uncertain. The purpose of the present study
was to investigate whether acetylshikonin could induce K562 cells apoptotic and regulate the NF-kB signaling pathway,
thereby leading to suppression of CML. K562 cells were treated with the acetylshikonin at different concentrations. The
results showed that K562 cell viability was significantly inhibited by the acetylshikonin with an IC50 of 2.03uM at 24 h and
1.13uM at 48 h, respectively. The examination of cytotoxic effects on healthy cells showed that the acetylshikonin did not
show any effect on healthy Vero cells. Selectivity indexes were greater than 18.23, suggesting that the acetylshikonin had
selective toxicity against K562 cells. The increase of distribution in the S phase of the cell cycle suggested that acetylshikonin
arrested the k562 cell cycle primarily at S phase. The results of annexin V-FITC/PI and AO/EB staining showed that
acetylshikonin induced cell apoptosis in a dose-dependent manner. The apoptotic rate was increased in the treatment groups
compared with that in the control group (P<0.05). K562 cells treated with acetylshikonin resulted in profound induction of
apoptosis accompanied by rapid generation of reactive oxygen species (ROS). Scavenging of ROS completely blocked the

induction of apoptosis following acetylshikonin treatment. The levels of the pro-apoptotic proteins Bax, cleaved PARP and



cleaved caspase-3 increased with increasing concentration of acetylshikonin, while the anti-apoptosis protein Bcl-2 was
downregulated. Cyt ¢ and AIF, which are characteristic proteins of the mitochondria-regulated intrinsic apoptosis pathway,
also increased in the cytosol with increasing concentrations of the acetylshikonin. In addition, acetylshikonin could lead to
a block of NF-kB signaling pathway via decreasing nuclear NF-kB p65 and increasing cytoplasm NF-kB p65. Moreover,
acetylshikonin significantly inhibited the phosphorylation of IkBa and IKKo/p in K562 cells. These results showed that

| s1oensqy

acetylshikonin significantly inhibits cell viability and induces cell apoptosis through the mitochondria-regulated intrinsic
apoptotic pathway in K562 cell line. The mechanisms may involve inhibition of NF-kB. The NF-xB signal pathway
inactivation caused by acetylshikonin treatment resulted in the k562 cells apoptosis. Together, our results indicate that

acetylshikonin could serve as a promising therapeutic agent for future treatment of CML.

Key words: acetylshikonin; K562; apoptosis; ROS; blocking NF-kB signaling

A-2-005 Ponatinib Inhibits Proliferation and Induces Apoptosis of Liver Cancer Cells, but Its Efficacy Is
Compromised by Its Activation on PDK1/Akt/mTOR Signaling

Chang Liu ', Xiuli Mu ', Xuan Wang ', Chan Zhang ', Lina Zhang ', Baofeng Yu " and Gongqin Sun '*" ( 'Department of
Biochemistry and Molecular Biology, Shanxi Medical University, Taiyuan 030001, Shanxi, China; ° Department of Cell and
Molecular Biology, University of Rhode Island, Kingston, RI 02881, USA)

610¢

* Correspondence:shanxiyangcheng@126.com (B.Y.); gsun@uri.edu (G.S.)

Abstract: Ponatinib is a multi-target protein tyrosine kinase inhibitor, and its effects on hepatocellular carcinoma cells
have not been previously explored. In the present study, we investigated its effects on hepatocellular carcinoma cell growth
and the underlying mechanisms. Toward SK-Hep-1 and SNU-423 cells, ponatinib induces apoptosis by upregulation of
cleaved caspase-3 and -7 and promotes cell cycle arrest in the G1 phase by inhibiting CDK4/6/CyclinD1 complex and
phosphorylation of retinoblastoma protein. It inhibits the growth-stimulating mitogen-activated protein (MAP) kinase
pathway, the phosphorylation of Src on both negative and positive regulation sites, and Jak2 and Stat3 phosphorylation.
Surprisingly, it also activates the PDK1, the protein kinase B (Akt), and the mechanistic target of rapamycin (mTOR)
signaling pathway. Blocking mTOR signaling strongly sensitizes cells to inhibition by ponatinib and makes ponatinib a
much more potent inhibitor of hepatocellular carcinoma cell proliferation. These findings demonstrate that ponatinib exerts
both positive and negative effects on hepatocellular cell proliferation, and eliminating its growth-stimulating effects by drug

combination or potentially by chemical medication can significantly improve its efficacy as an anti-cancer drug.

Keywords: ponatinib; proliferation; apoptosis; liver cancer cells; PDK1/Akt/mTOR signaling

A-2-006

RH" 2, BRFE > XE" 2, KHgHE" 2, FE 2, MWWE":, FER", A C, ELW T (AEHREXFS
FEwn PG FRERELRLIE, BEF, B, 712000; ‘BRI REAZERIESHEHEXERGRESSL
w=, BEFA, B, 712000)

* klongli@163.com

PRI AW TR S LR R AR ARG R Ie Mk o SRAE2 P I T AR M TR AEREAS . s . BMISEEEL, Fl
FTllumina Miseqill 73 & HEF 7RIS | RN A A= 915 B 58 0 .
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W LB S DURF AR L, ROV AR B a2 R EVE R, MIBZHEMEMR (P<0.05) o DEH AFRRI AR
BRI PRI, A H A AU T T RRERE 1O 32 . 2FDRAZIE, ffikP<0.05, COR>0.3f)H R SCHkHE
bR, RBUBGEE AE I E P RAT R ] AR SRR B S PUARL g, meEn . /MR, A4,
FIE A . BMISEREbRA Tk . 7RO T 4F H A8 h A IR A TR A 2 AR PN R TSGR b, BB S — OB A=
Yk, S 4RI B A U S S 2 AR R S

REEIR: MOV DIERRE; BB SRR

A-2-007 Metformin attenuates Cd-induced neuronal apoptosis via blocking ROS-dependent AMPK/PP5-
JNK signaling pathway

Xiaoling Chen, Wen Wu, Baoming Gong, Long Hou, Xiaoging Dong, Long Chen* ( “Jiangsu Key Laboratory for Molecular
and Medical Biotechnology, College of Life Sciences, Nanjing Normal University, Nanjing 210023, PR China )

* Long Chen, Ph.D. Email: Ichen@njnu.edu.cn

Abstract:Cadmium (Cd), a toxic environmental contaminant, induces reactive oxygen species (ROS)-dependent neuronal
apoptosis and consequential neurodegenerative disorders. Metformin has recently been received attention owing to its
protection against neurodegenerative diseases. However, little is known regarding the effect of metformin on Cd-induced
neurotoxicity. Here we show that metformin effectively prevented from Cd-evoked apoptotic cell death in neuronal cells.
Metformin declined Cd-induced apoptosis by suppressing Cd activation of JNK, which was attributed to blocking Cd
inactivation of PP5 and AMPK. Inhibition of JNK with SP600125, knockdown of c-Jun, or overexpression of PP5 potentiated
metformin’s prevention of Cd-induced phosphorylation of JNK/c-Jun and apoptosis. Activation of AMPK with AICAR or
ectopic expression of constitutively active AMPKa strengthened the effects of metformin, whereas expression of dominant
negative AMPKa prevented metformin from hindering Cd-induced dephosphorylation of AMPKa, phosphorylation of JNK/
c-Jun, and apoptosis. Metformin repressed Cd-induced ROS, thereby diminishing cell death, as evidenced by the findings
that N-acetyl-L-cysteine (NAC) enhanced the inhibitory effects of metformin on Cd-induced ROS and apoptosis. Moreover,
using Mito-TEMPO, we further demonstrated that metformin attenuated Cd-induced cell death by suppressing induction of
mitochondrial ROS. Taken together, these results indicate that metformin prevents mitochondrial ROS inactivation of PP5
and AMPK, thus attenuating Cd-induced JNK activation and apoptosis in neuronal cells. Our data highlight a beneficial role

of metformin as a promising agent for prevention of Cd-induced oxidative stress and neurodegenerative diseases.

Keywords: Metformin; Cadmium; Apoptosis; ROS; PP5; AMPK

A-2-008 Acetyl shikonin inhibits proliferation and induces apoptosis by triggering endoplasmic
reticulum stress in ESCC

Ya Jiao Yuan "%, Hong Yang °, Jian Lin Xu ', Ke Ju Cheng *, Jiao Lu', Di Qi ', Jing Zhai' " and Han Ming Jiang' " ( 'Department
of biochemistry, School of basic medical sciences, Shandong First Medical University & Shandong academy of medical
sciences, Taian 271000, China; “Department of clinical laboratory, Qingdao Jimo People's Hospital, Qingdao 266200,
China; 3Department of clinical laboratory, Taian Central Hospital, Taian 271000, China; 4Testing Center, Shandong
Medicine Technician College, Taian 271016, China)

* Corresponding Author Email: Jing Zhai, jingzhai66@163.com; Hanming Jiang, hmjiang1976@126.com

Acetyl shikonin (AS), one of active components of Lithospermum erythrorhizon Sieb. et Zucc, a well- known Chinese



traditional herb has been reported to exert antitumor activities in various cancer cell types. However, the effects of AS on
esophageal squamous cell carcinoma (ESCC) and its underlying mechanisms remain unknown. Here, we observed that AS
showed anti-proliferative action against 6 cell lines of ESCC, among which KYSE450 and KYSE180 are more sensitive to
AS with ICy, values of 1.69 and 3.72uM respectively. AS induces endoplasmic reticulum stress (ER stress), as evidenced by
increased GRP78, CHOP, ERO1-La, clevated phosphorylation of elF2a at Ser51, splicing of XBP1. Further investigation
discovered that AS-induced apoptosis was closely associated with ER stress. Moreover, administration of AS to xenograft
mice reduced tumor growth, size and weight, and coordinately caused elevated expression of GRP78 and CHOP related to ER
stress. Overall, our findings identified ER stress-dependent apoptosis with AS treatment in ESCC cells, as well as supported

the continued research for the use of AS as a potential candidate to treat ESCC.

Keywords: Acetyl shikonin, esophageal squamous cell carcinoma, Endoplasmic reticulum stress, Apoptosis

A-2-009 UCP2 PPD A549
FUG, P, TER, K&dm, TEEF (FFEREFR, FFER161006)

* yht422@]126.com

ANZBATPPDE A I AR PTG TE MRSy, (RHUEVE AL R M . AL T AS 2 17PPD
o i g 20 B A SA9 /R FH I XS AT BEAUBLII A T T 9145 . IR B, A BAFPPD (10-30ug/ml ) EFHAS549
AMNAE24/ N B AE I T AnAEIG A . BHAR AR TG, HE ST S A PP DA i 20 M 5 R 2
HAAT-AE AR TR, 8 Lob A B LI (mPTP ) AR(BAGIN & PR, PPDIEAT S T AS404N L b (445
ARIEE 15 SR Real-time PCRAIWestern—blot #:&ZH, AZREHPPD (30ug/mL ) i T AS49ZH Jitg i A 5 25 112
(UCP2) MIFKAKY-. DL EZSHELH, PPDAENN T i ASAOZ0 ML 5 F 42 HoyE T, HMLH Simucp2gkis, et
LRI T BIATOC, [RIB R A UCP2 2Ry 7 il Bt — .

k#9217 ASRIPPD; MHMEIKEEM2 (UCP2) 5 AS4941)f

A-2-010 H9c2
BE, B#Hw°, FEHE, FEEA, TRE, BIER, KEE ('FHFBREZE, FFBR, 161006; *A1E
X=Z, X#, 671000)

* ¢jzhang2005@ 163.com

U —Fh KRR BHT AT, X R T 09 AL R O B G VR, (R RETR X Lok ant A 21 G
FRSCHIL 1 A . AR UM W B 3 HOe 2L WLAR LA A 1 (4 52 ) K2 T BE PR FIBIL . W52 %3, 20
mmol/LIJUIK T DA 2 D 2ok (G B A4 LI (mPTP) TP SRR AL ( A Wm) , REIPUIOS RS
SRR A R E R . it — PRV HAR SO IPLE], 8 i S PCREAR R 5O SE sl & B, L
JIRTT 35 RS S ATUCP2 . Grx I FITex A RIAZKF AR . DL EZE2RERIT, USRS 75 S ORS00 B (R 9 1
F, AU 95 A I T A A A R T RERR G .

KRR ARG moblEs UK HOC2. LA
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A-2-011
FERE, BHE BIHESHTRE, FEE (BHESERE—EZHOHMF, 57, 100854; MM ESE
BE—EZROLERESAD, LR, 100854 )

* deqingw(@yvip.sina.com

P L P A B R A B 2 Z M 0P JE H LAh R . AR KT E LR TR SR, TR iR
AHER S RE R LoV A B AR BRAELAN 4 RO, R M2 (4w e a2 Lo VR I 5 B SN REIR AL, B T Bk 22 L
AIFRE . THRBHETSGE T2 ENRE, (AR XS AR 2. FA 1A B/ AT LU kA 5= ok
AT . ASBITTE R EE /N UL, b e i /M S ISR I SN RETEIR AR, AFTEAN R I MR 2 557
2205 R RSN RERIVE T, 200 19S5 (4-HE B S REAR AL 70000 D) RE A A LA R BT 565 11 R ACAE J Mo DRI 114 97 B 3 A1
RIS . A& PTG . Realtime PCRECARFIGRE D AFEHAME ST ML/ M BT X 16 % 7 BT OG0 1 L i
AL, ST/ IR TR/ NI AR K A T B R SCECLR o /IR A S e A el L i oy, B
B0 FARIP R INBETEIR I PP, ol R e ok (9 B S s SR I R

REIE: MM BREREE; BT AR

A-2-012 Taurine-mediated browning of white adipose tissue is involved in its protective role against
obesity in mice

Ying-Ying Guo', Liang Guo', Qi-Qun Tang’ (Key Laboratory of Metabolism and Molecular Medicine of the Ministry of
Education, Department of Biochemistry and Molecular Biology of School of Basic Medical Sciences and Department of
Endocrinology and Metabolism of Zhongshan Hospital, Fudan University, Shanghai, 200032)

* Qi-Qun Tang, E-mail: qqtang@shmu.edu.cn; Liang Guo, E-mail: liangguo@fudan.edu.cn

Taurine, a nonprotein amino acid, is widely distributed in almost all animal tissues. Ingestion of taurine helps to improve
obesity and its related metabolic disorders. However, the molecular mechanism underlying the protective role of taurine
against obesity is not completely understood. In this study, it was found that intraperitoneal treatment of the mice with taurine
alleviated high-fat diet (HFD)-induced obesity, improved insulin sensitivity, and increased energy expenditure and adaptive
thermogenesis of the mice. Meanwhile, administration of the mice with taurine markedly induced the browning of inguinal
white adipose tissue (iWAT), with significantly elevated expression of PGCla, UCPI1 and other thermogenic genes in iWAT.
In vitro studies indicated that taurine also induced the development of brown-like adipocytes in C3H10T1/2 white adipocytes.
Knockdown of PGCla blunted the role of taurine in promoting the brown-like adipocytes phenotype in C3H10T1/2 cells.
Moreover, taurine treatment enhanced AMPK phosphorylation in vitro and in vivo, and knockdown of AMPKal prevented
taurine-mediated induction of PGCla in C3H10T1/2 cells. Consistently, specific knockdown of PGCla in iWAT of the HFD-
fed mice inhibited taurine-induced browning of iWAT, with the role of taurine in the enhancement of adaptive thermogenesis,
the prevention of obesity and the improvement of insulin sensitivity being partially impaired. These results reveal a functional
role of taurine in facilitating the browning of white adipose tissue, which is dependent on the induction of PGCla. Our
studies also suggest a potential mechanism for the protective role of taurine against obesity which involves taurine-mediated

browning of white adipose tissue.

Key Words: Taurine, White adipose tissue (WAT) browning, Obesity, Energy expenditure, Adaptive thermogenesis, PGCla,
AMPK



A-2-013 Inhibition of CCR2 protein reduces macrophages in atheromata
Wang jing” (Institute of Biomedical Sciences, Shanxi University, Xiaodian District, Taiyuan City, Shanxi Province 030006,
China)

*Email: wangyutong@sxu.edu.cn

Circulating monocytes, the precursors of macrophages, display heterogeneity in mice and humans. Ly-6Chi monocytes
dominate hypercholesterolemia-associated monocytosis and give rise to macrophages in atheromata. Monocytes recruitment
to sites of inflammation is regulated by members of the chemokine family of chemotactic cytokines. Ly-6Chi monocytes
emigration from bone marrow requires signals mediated by Chemokine receptor CCR2 .CC chemokine receptor 2 (CCR2)
governs Ly6Chi monocyte emigration from bone marrow to circulating blood, which is a key step for the Macrophage
accumulation in the development and exacerbation of atherosclerosis. However, the mechanisms that regulate the migration
of monocytes from bone marrow to blood are not well understood. We report here that AMPK activation can inhibit
CCR2 expression and CCR2 mediated Ly-6Chi monocytes emigration from bone marrow to circulating blood. In vitro,
CCR2 protein expression of THP-1 cells treated with AMPK activators including AICAR, A769662 and Metformin were
decreased when compared with control group and Chemotaxis analysis revealed that AMPK activation can inhibit monocytes
migration. In vivo, AMPK activation can reduce peripheral blood monocytosis induced by atherogenic diet via inhibition
of CCR2 protein expression. AMPK activation has no effect on cell number of annexin V+ cells and cell circle within Ly-
6Chi monocytes in the bone marrow. In addition, AMPK activation can promote the conversion from Ly-6Chi monocytes
to Ly-6Clo monocytes. In conclusion, activation of AMPK reduced the formation of atherosclerosis plaque via inhibition of

monocytes CCR2 expression and CCR2 mediated Ly6Chi monocytes egress from bone marrow.

Key Words: CCR2, atherosclerosis, Ly6Chi monocyte migration

A-2-014 Comprehensive DNA methylation analysis of Chinese patients with first-episode schizophrenia
Fa-yi Nie'?, Shan-shan Shang'?, Miao-ran Zhang’, Rui Zhang®, Peng Chen’, Jie Ma'*" ( 'Xi’an No.3 Hospital, Xi’an 710018;
’School of Basic Medical Sciences, Xi’an Jiaotong University Health Science Center, Xi’an 710061; ’Department of Genetics,
College of Basic Medical Sciences, Jilin University, Changchun 130021; * Translational Medicine Center, Hong Hui Hospital,
Xi’an Jiaotong University, Xi’an 710054)

* majie_article@163.com (Jie Ma, Xi’an No.3 Hospital, Xi’an, Shaanxi 710018, China)

Schizophrenia (MIM 181500) is a chronic, severe mental disorder that 64-80% of the cases are inherited with a prevalence of
~1%. Recently, accumulated evidences suggested that epigenetics played an important role in the etiology of schizophrenia.
In the current study, we investigated the methylation differences between schizophrenia patients and healthy controls in the
Han Chinese of Northwest China using [llumina Human Methylation 450K Beadchip chip. Finally, 4,494 locus differences
in DNA methylation were found, including 1,592 methylation degree modulation points and 2,902 methylation degree down-
regulation points. The gene corresponding to the differential methylation site was analyzed by Gene Ontology to describe
the function of the gene, and significantly related genes were involved in protein kinase regulation, cell morphological
differentiation, actin cytoskeletal organization, etc. Based on the results of the Chip and GO analysis, we selected TNIK
for further pyrosequencing verification. The results showed that the difference in methylation site of TNIK between cases
and controls was statistically significant (P<0.01). Overall, our study have revealed the differential methylation sites
between schizophrenia cases and healthy controls in the Han Chinese. Meanwhile, the aberrant methylation of the TNIK
gene in schizophrenia patients was demonstrated for the first time, providing a new clue for the development of epigenetic
mechanisms in schizophrenia. Then, the methylation of TNIK should be explored further at the cellular and animal levels for

its molecular mechanisms in schizophrenia.
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A-2-015 Molecular mechanisms of the aff and ay heterodimers of human NAD-dependent isocitrate
dehydrogenase

Pengkai Sun', Tengfei Ma', Yabing Liu', and Jianping Ding""( ' State Key Laboratory of Molecular Biology, Center for
Excellence in Molecular Cell Science, Institute of Biochemistry and Cell Biology, Chinese Academy of Sciences, 320 Yueyang
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jpding@sibceb.ac.cn (Corresponding Author Email)

Abstract:Human NAD-dependent isocitrate dehydrogenase, existing as the a2fy heterotetramer, catalyzes the
decarboxylation of isocitrate into a-ketoglutarate in the Krebs cycle, which can be allosterically regulated by citrate,
ADP, ATP and NADH. We systematically studied the enzymatic properties of the a2py heterotetramer and the off and ay
heterodimers, and performed the structural and functional studies of the aff and ay heterodimers. Our results show that like
the a2y heterotetramer, the oy heterodimer can be activated by CIT or/and ADP and the y subunit contains the allosteric site
consisting of the CIT and ADP binding sites, whereas the aff heterodimer cannot be activated and the [ subunit contains a
pseudo allosteric site unable to bind the activators. There are structural communications between the allosteric site and the
active sites of both heterodimers in the 02y heterotetramer via the interfaces, and the binding of activators to the allosteric
site can regulate both o subunits. Our structural and biochemical data data together reveal the molecular mechanisms of the
functional roles and the allosteric regulations of the aff and ay heterodimers of human and possibly other eukaryotic NAD-
IDHs.

Keywords: Isocitrate dehydrogenase, IDH, NAD-IDH, allosteric regulation, conformational change, TCA cycle.
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A-2-017 Gut Flora-Dependent Metabolite Trimethylamine-N-oxide Accelerates Vascular Aging through
Oxidative Stress

Ke Yilang', Hong huashan' ( 'Department of Geriatrics, Fujian Institute of Geriatrics, Fujian Key Laboratory of Vascular
Aging, Fujian Medical University Union Hospital, Fuzhou,Fujian,350001)

*15959159898@163.com

Trimethylamine-N-oxide (TMAO), gut microbiota-dependent metabolites, has been shown to be associated with
cardiovascular diseases. However, little is known about the relationship between TMAO and vascular aging. Here, we
observed a change in TMAO during the aging process and the effects of TMAO on vascular aging and endothelial cell (EC)
senescence. We analyzed age-related plasma levels of TMAO in young adults (18-44 years old), older adults (=65 years old),
and 1-month-old, 3-month-old, 6-month-old and 10-month-old senescence-accelerated mouse prone 8 (SAMP8) and age-
matched senescence-accelerated mouse resistance 1 (SAMR1) models. We found that circulating TMAO increased with age
both in humans and mice. Next, we observed that a TMAO treatment for 16 weeks induced vascular aging in SAMR1 mice
and accelerated the process in SAMPS mice, as measured by an upregulation of senescence markers including senescence-
associated P-galactosidase (SA-B-gal), pS3, and p21, vascular dysfunction and remodeling. In vitro, we demonstrated that
prolonged TMAO treatment induced senescence in human umbilical vein endothelial cells (HUVECSs), characterized by
reduced cell proliferation, increased expressions of senescence markers, stagnate G0/G1, and impaired cell migration.
Furthermore, TMAO suppressed sirtuin 1 (SIRT1) expression and increased oxidative stress both in vivo and in vitro and
then activated the p53/p21/Rb pathway resulting in increased p53, acetylation of p53, p21, and decreased CDK2, cyclinEl,
and phosphorylation of Rb. In summary, these data suggest that elevated circulating TMAO during the aging process may
deteriorate EC senescence and vascular aging, which is probably associated with repression of SIRT1 expression and

increased oxidative stress, and, thus, the activation of the p53/p21/Rb pathway.

Key Words: Trimethylamine-N-oxide (TMAOQO), vascular aging, endothelial cell senescence, SIRT1, oxidative stress
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China, Sun Yat-sen University Cancer Center, Guangzhou,510016; ’National Institute of Biological Sciences,Beijng, 102206;
’Department of Biochemistry, Wannan Medical College, Wuhu,241002)

*Erquan Zhang@nibs.ac.cn

Circadian rhythms are endogenous, entrainable, rough 24h oscillations that coordinate daily changes in physiology and
behavior. These oscillations exist widely in most organisms and are controlled by the internal time-keeping systems called
circadian clocks. The core mechanism of circadian clocks at the molecular level has been considered to be a transcription/
translation feedback loop(TTFL) model which consists of positive and negative arms. In addition to the core TTFL loop,

there are several additional loops. Period, amplitude and phase are three key properties of a circadian oscillator. From the data
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of a previous genome-wide RNAIi screen, we identified poly(rC) binding proteins(PCBPs) as candidates for clock regulator.
Our current study shows that PCBP1, PCBP4 can regulates the period of circadian clock, hnRNPK can induce the circadian
clock of arrhythmic. So next,we plan to further investigate the detailed mechanism(s) on how PCBPs regulate the circadian

rhythms.

Key Words: circadian, rhythms, PCBP
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A-2-020 Dichloroacetate enhances the anti-tumor effect of Pirarubicin via ROS-JNK pathway in liver cancer cells
Xiaojing Yan', Peng Xie', Lingxi Chen', Liangbo Sun', Tao Li', YueTing Zhang', Hanxi Xiao', Fengtian He', Jigin Lian""
(Department” Biochemistry and Molecular Biology, Army Medical University, China Chonggqing, 400038)

*Corresponding authors: Jiqin Lian E-mail: lianjigin@sina.com

Abstract: Liver cancer is one of the most common malignancies with high recurrence rate. Besides radiotherapy and surgery,
chemotherapy also plays an important role in the treatment of liver cancer. However, the existing strategies are not satisfactory
in clinic. Therefore, it is urgent to investigate the methods to enhance the effectiveness of chemotherapy for liver cancer.
In present study, our data showed that dichloroacetate (DCA) can significantly enhance the anti-tumor effect of pirarubicin
(THP) on liver cancer cells, including changed the morphology and adherence ability, reduced the viability and increased
the mortality of liver cancer cells. The results of flow cytometry showed that the combination of THP and DCA dramatically
promoted the apoptosis in liver cancer cells. Moreover, compared to that of THP treatment alone, DCA combination
significantly increased THP-triggered ROS generation in liver cancer cells. Antioxidant NAC can reverse the synergetic effect
of DCA and THP on ROS generation, cell death and apoptosis. Furthermore, we found that the phosphorylation of INK was
obviously increased in DCA combined THP group. And the effects of DCA and THP on cell viability and cell death could
also be inhibited by JNK inhibitor SP600125. The data indicate that DCA enhances the anti-tumor effect of THP via ROS-

JNK pathway in liver cancer cells.

Key words: Dichloroacetate, Pirarubicin, ROS, JNK, liver cancer cells
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A-3-001 Dual inhibition of ACK1 and KIT in Gastrointestinal Stromal Tumor

Jiaming Chen'" , Jiongyan Ding'" , Adrian Marifio-Enriquez’ , Jonathan A. Fletcher® , and Wen-Bin Ou" > ( 'Zhejiang
Provincial Key Laboratory of Silkworm Bioreactor and Biomedicine, College of Life Sciences and Medicine, Zhejiang Sci-
Tech University, Hangzhou, China; *Department of Pathology, Brigham and Women's Hospital and Harvard Medical School,
Boston, MA, USA)

Gastrointestinal stromal tumor (GIST) is the most common malignant tumor of gastrointestinal tract.

Mutated and activated Oncogene K/T and PDGFRA mutation and abnormal activation are the main factors for the occurrence
and progression of GIST.GISTs have KIT (85%) or PDGFRA (10%) gene mutations. At present, KIT has become an
important tumor biomarker for the diagnosis of GIST. Imatinib (IM), a specific KIT/PDGFRA inhibitor, become a first-
line drug for the treatment of GIST. Clinical studies have demonstrated that IM has a remarkable benefit for GIST patients.
However, most of the patients eventually acquired resistance to IM after treatment with drugs for two years. The second-line
drug sunitinib has a good effect on IM resistant GISTs, but it has badly clinical side effects. Therefore, it is urgent to solve the
problem of GIST IM resistance.

ACKI1 is a member of the non-receptor tyrosine kinase family, studies have reported that ACK1 has abnormal expression
and activation in many kinds of tumors, such as prostate cancer, hepatocellular carcinoma, breast cancer, stomach
cancer, pancreatic cancer and so on. Therefore, in the present project, we focused on studying the expression, activation
and biological function of ACK1 and the additive effects of dual targeting ACK1 and KIT on GIST signaling pathway,

proliferation and metastasis.

The results showed that ACK1 overexpressed in GIST cell lines and tumor samples. In addition, it was observed that ACK1
strongly phosphorylated in IM sensitive GIST cell lines (GIST-T1) and IM resistant GIST cell line (GIST 430) by Co-
immunoprecipitation (Co-IP). However, there is no interaction between ACK1 and KIT proteins. Inhibition of KIT (IM and
Sunitinib) did not reduce ACK1 phosphorylation, and inhibition of ACK1 (AIM-100) little affected KIT activation. Treatment
with AIM-100 inhibited ACK1 activation in a dose-dependent manner, which further verified that there is no interaction
between ACK1 and KIT. MTT assay showed that ACK1 inactivation only partially inhibited the growth of GIST cells.
However, AIM-100 can significantly inhibit the wound healing in GIST cells, indicating that ACK1 regulates the migration
of GIST cells. Dual targeting ACK1 (AIM-100) and KIT (IM) resulted in that the inactivation of ACK1, KIT and downstream
intermediates including AKT, MAPK and S6 (mTOR), in IM sensitive and IM resistant GIST cell lines. As compared to the
inhibition effect of KIT (IM) in GIST cell lines, the combination of AIM-100 and IM had additive inhibition effects on the
cell growth, migration, invasion in GIST430, but not in GIST-T1 cells. These findings demonstrate that co-targeting ACK1
and KIT may be novel clinical drug management and treatment of IM resistant GIST. This topic clarifies the mechanism
and function of ACK1 in GIST, indicating that ACK1 and KIT synergistic targeted inhibition may provide new therapeutic

strategies and methods for IM drug-resistant GIST clinical drug and treatment.

Key words: GIST; ACK1; KIT; AIM-100; IM resistance

A-3-002 IL-17B/IL-17RB signaling regulates lysine 63-linked Beclin-1 ubiquitination to strengthen self-
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Cancer stem cells (CSCs) display many malignant biological traits including tumorigenesis, metastasis, drug resistance
and angiogenesis. Discovering new markers specific for CSCs and elucidating their regulatory mechanisms is a significant
goal. Herein, we found that IL-17B /IL-17RB signaling promoted self-renewal and tumorigenesis of gastric cancer (GC)
cells by activating autophagy. We identified this pathway by first determining that IL-17RB expression is significantly up-
regulated in spheroid cells, which was closely associated with the degree of differentiation of patient-derived GC tissues.
Exogenous recombinant IL-17B (rIL-17B) promoted the self-renewal capacity of GC cells in vitro and enhanced tumor
growth and metastasis in vivo. Moreover, we found that rIL-17B induced autophagosome formation and cleavage-mediated
transformation of LC3 in GC and 293T cells. Interestingly, inhibition of autophagy by ATG7 knockdown reversed rIL-17B
induced self-renewal of GC cells. Further study revealed that rIL-17B promoted K63-linked ubiquitination of beclin-1 by
mediating the binding of TRAF6 to beclin-1. Interfering with IL-17RB expression abolished all the effects of rIL-17B on
ubiquitination of beclin-1 and autophagic activation of GC cells. Lastly, we discovered that IL-17B expression in the serum of
patients was positively correlated with IL-17RB expression in GC tissues. In addition, rIL-17B increased IL-17RB expression
in GC cells. Direct overexpression of IL-17RB in 293T cells mimics stimulated rIL-17B, which promoted K63-linked
ubiquitination of beclin-1 and binding of TRAF6 to beclin-1. Together, these results revealed the novel action of IL-17B/IL-

17RB signaling on CSCs and might provide new therapeutic targets against gastric cancer.

Key Words: IL-17B; IL-17RB; autophagy; K63-linked ubiquitination of Beclin-1; gastric cancer; cancer stem cell
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A-3-005 A Salmonella Effector Reveals the V-ATPase-ATG16L1 Axis that Initiates Bacterial Autophagy
Yue Xu"? Ping Zhou', Jingjin Ding"*, Sen Cheng®, Michael Hottiger’, Feng Shao'" ( ‘National Institute of Biological
Sciences, Beijing, Beijing, 102206; > College of Biological Sciences, China Agricultural University, Beijing, 100094, >
Institute of Biophysics, Chinese Academy of Sciences, Beijing, 100101; * College of Chemistry and Molecular Engineering,
Peking University, Beijing, 100871; > Department of Molecular Mechanisms of Disease, University of Zurich, Zurich,
Switzerland)
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Antibacterial autophagy (xenophagy) is an important host defense, but how it is initiated is unclear. Here we performed a
bacterial transposon screen and identified a T3SS effector SopF that potently blocked Salmonella autophagy. SopF was a
general xenophagy inhibitor without affecting canonical autophagy. S. Typhimurium AsopF resembled S. flexneri AvirdAicsB
with the majority of intracellular bacteria targeted by autophagy, which permitted a CRISPR screen to identify host V-ATPase
as an essential factor. Upon bacteria-triggered vacuolar damage, the V-ATPase recruited ATG16L1 onto bacteria-containing
vacuole, which was blocked by SopF. Mammalian ATG16L1 bears a WD40 domain that was required for interacting with the
V-ATPase. Inhibiting autophagy by SopF promoted S. Typhimurium proliferation in vivo. SopF targeted GIn124 of ATP6VOC
in the V-ATPase for ADP-ribosylation. Mutation of GIn124 also blocked xenophagy but not canonical autophagy. Thus,
the discovery of SopF reveals the V-ATPase-ATG16L1 axis that critically mediates autophagic recognition of intracellular
pathogen.

Key Words: Salmonella effector, bacterial autophagy, V-ATPase, ADP-ribosylation
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A-3-008 Capsid structure of a freshwater cyanophage Siphoviridae Micl
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Science and Technology of China, Hefei, Anhui 230026, China, *These authors contributed equally)
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Cyanobacteria are the most abundant photosynthetic microorganisms, the global distribution of which are mainly regulated
by the corresponding cyanophages. A systematic screening of water samples in the Lake Chaohu enabled us to isolate a
freshwater siphocyanophage that infects Microcystis wesenbergii, thus termed Micl. Using the cryo-electron microscopy, we
solved the 3.5 A structure of Mic1 capsid. The major capsid protein gp40 of an HK97-like fold forms two types of capsomers:
hexons and pentons. The capsomers interact with each other via the interweaved N-terminal arms of gp40 in addition to a
tail-in-mouth joint along the three-fold symmetric axis, resulting in the assembly of capsid in a mortise-and-tenon pattern.
The novel-fold cement protein gp47 sticks at the two-fold symmetric axis and further fixes the capsid. These findings provide
structural insights into the assembly of cyanophages, and set up a platform to explore the mechanism of specific interactions

and co-evolution with cyanobacteria.

Key Words: cyanophage, capsid assembly, cryo-EM structure, cement protein
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YdiU/SelOJ& = Fh I 06 B BE RSP IR (I K0, B Tu S sl . JLECIEAE BRINRER SN, 2T N
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A-3-010 Base-flipping dynamics from an intrahelical to an extrahelical state exerted by thymine DNA
glycosylase during DNA repair process

Lin-Tai Da"", Jin Yu* ( 'Key Laboratory of Systems Biomedicine (Ministry of Education), Shanghai Center for Systems
Biomedicine, Shanghai JiaoTong University, 800 Dongchuan Road, Shanghai 200240, China; *Beijing Computational
Science Research Center, Beijing 100193, China)

*darlt@sjtu.edu.cn

Thymine DNA glycosylase (TDG) is a DNA repair enzyme that excises a variety of mismatched or damaged nucleotides (nt),
e.g., dU, dT, 5fC, and 5caC. TDG is shown to play essential roles in maintaining genome integrity and correctly programming
epigenetic modifications through DNA demethylation. After locating the lesion sites, TDG employs a base-flipping strategy
to recognize the damaged nucleobases, thereby the interrogated nt is extruded from the DNA helical stack and binds into the
TDG active site. The dynamic mechanism of the base-flipping process at an atomistic level, however, remains elusive and
challenging to be probed by current experimental techniques. Here, we employed the Markov State Model (MSM) constructed
from extensive all-atom molecular dynamics (MD) simulations to reveal the base-flipping mechanism in the presence of
TDG at tens of microsecond timescales. We capture several critical intermediate states of the mispaired dT nt during its
extrusion process and identify several key TDG residues that are directly involved in the inter-state transitions. Moreover,
our studies reveal the atomistic-level details of how TDG participates in sculpturing the DNA backbone and penetrates into
the DNA minor groove. Notably, our comparative simulations of the naked and TDG-bound DNA systems indicate that the
key intercalated residue Arg275 is critical to stabilize the partially flipped nt by forming a cation-m interaction, most likely
via an active recognition scenario. The subsequent base eversion process is shown to be actively promoted by TDG. Finally,
we extended our studies to three additional TDG substrates (dU, 5fC, and 5caC) to evaluate the substituent effects of various

chemical modifications of the pyrimidine rings on the base-flipping dynamics.

Key words: DNA repair, molecular dynamics simulations, Markov state model.

A-3-011 Structural insights into trans-histone regulation of H3K4 methylation by unique histone H4
binding of MLL3/4

Yanli Liu", Su Qin"’, Tsai-Yu Chen™, Ming Lei'’, Shilpa S. Dhar’, Jolene Caifeng Ho', Aiping Dong', Peter Loppnau',
Yanjun Li', Min Gyu Lee” and Jinrong Min"** ( 'Structural Genomics Consortium, University of Toronto, 101 College
Street, Toronto, Ontario M5G 1L7, Canada, ° Department of Molecular and Cellular Oncology, The University of Texas MD



Anderson Cancer Center, Houston, Texas 77030, USA; 3Department of Physiology, University of Toronto, Toronto, Ontario
MS5S 148, Canada, " These authors contributed equally to this work; * Correspondence should be addressed to M.G.L. (mglee@

mdanderson.org) and J. M. (jrmin@utoronto.ca)

Abstract: MLL3 and MLL4 are two closely related members of the SET1/MLL family of histone H3K4 methyltransferases
and are responsible for monomethylating histone H3K4 on enhancers, which are essential in regulating cell-type-specific
gene expression. Mutations of MLL3 or MLL4 have been reported in different types of cancer. Recently, the PHD domains
of MLL3/4 have been reported to recruit the MLL3/4 complexes to their target genes by binding to histone H4 during the
NT2/D1 stem cell differentiation. Here we show that an extended PHD domain (ePHD6) involving the sixth PHD domain
and its preceding zinc finger in MLL3 and MLL4 specifically recognizes an H4H18-containing histone H4 fragment, and
modifications of residues surrounding H4H18 modulate H4 binding to MLL3/4. Our In vitro methyltransferase assays and
cellular experiments further reveal that the interaction between ePHD6 of MLL3/4 and histone H4 is required for their

nucleosomal methylation activity and MLL4-mediated neuronal differentiation of NT2/D1 cells.

Key words: MLL3, PHD domain, histone H4
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A-3-013 Annexin A11 inhibition decreases malignant behaviours and induces megakaryocytic
differentiation of CML cells through FAK/STAT5 and MEK/ERK2/EIlk1

Shuging Liu', Houbao Qi’, Ming-Zhong Sun®" ( 'Department of Biochemistry, Dalian Medical University, Dalian, 116044;
’Department of Biotechnology, Dalian Medical University, Dalian, 116044)

*smzlsq@163.com

Annexin A1l (ANXATI11) is a member of the group A family of annexins in vertebrates. The dysexpression of ANXA11
is already linked to a variety of cancers, while, with unclear function in leukemia diseases. This work explored the role of
ANXAT11 in chronic myeloid leukemia (CML) using K562 cell line that expresses BCR-Abl. To investigate the level change
of ANXA11 on the malignant properties of K562 cells, we first constructed and screened K562-shANXA11 cell line with
stable knockdown of ANXAT11 by short hairpin RNA (shRNA)-mediated interference against G418 screening using limited

dilution method. ANXA11 knockdown decreased the proliferation, colony forming, migration and invasion capacities and
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potently induced megakaryocytic differentiation of K562 cells compared with the empty vector transfected K-562 cells.
ANXA11 knockdown resulted in the decreased expression levels of FAK, p-FAK, STATS5b, p-STATS, BCL-2, BCL-XL and
MMP-2, and increased expressions of p-MEK, p-ERK2, EIK1, CD61 and TIMP-1. Current work indicated that ANXAT11
upregulation probably increases CML cell proliferation, colony forming, migration and invasion abilities through FAK and
STATS signaling pathway, which contributes to malignant progression of CML. Its knockdown induced the megakaryocytic
differentiation of K562 cells via MEK/ERK2/EIK1 signaling pathway, which implicates the ameliorated malignancy of tumor

cells.

Key Words: CML, Annexin Al11, FAK, STATS, MEK/ERK?2
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A-3-019 Genome annotation of a model diatom Phaeodactylum tricornutum using an integrated
proteogenomic pipeline

Mingkun Yang', Xiaohuang Lin'?, Xin Liu'?, Jia Zhang', Feng Ge"*" (' Key Laboratory of Algal Biology, Institute of
Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; ° University of Chinese Academy of Sciences, Beijing
100039, China)

gefeng@ihb.ac.cn

Diatoms comprise a diverse and ecologically important group of eukaryotic phytoplankton that significantly contributes to
marine primary production and global carbon cycling. Phaeodactylum tricornutum is commonly used as a model organism
for studying diatom biology. Although its genome was sequenced in 2008, a high quality genome annotation has still not been
obtained for this diatom. Here we develop a systematic approach for conducting an integrated proteogenomic analysis of P
tricornutum using mass spectrometry (MS) based proteomics data. Our proteogenomic analysis unambiguously identifies
close to 8300 genes and reveals 606 novel proteins, 506 revised genes, 94 splice variants, 58 single amino acid variants, and
a holistic view of posttranslational modifications in P. tricornutum. We experimentally confirm a subset of novel events and
provide MS-evidence for more than 200 micropeptides in P. tricornutum. These findings expand the genomic landscapes
of P. tricornutum and provide a rich resource for the study of diatom biology. The proteogenomic pipeline we developed
in this study is applicable to any sequenced eukaryotes and so represents a significant contribution to the toolset for
eukaryotic proteogenomic analysis. The pipeline and its source code are freely available at https://sourceforge.net/projects/

gapeproteogenomic.

Key words: Phaeodactylum tricornutum; proteogenomics; mass spectrometry (MS); genome annotation
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A-3-021 Zinc Enhances the Formation of Liquid and Hydrogel Phases of Human Tau and thereby
Increases Tau Toxicity in Neuronal Cells

Ying-Ying Gao, Yan Zeng, Kan Wang, Bin Dai, Jie Chen, and Yi Liang* (College of Life Sciences, Wuhan University, Wuhan,
430072)

*liangyi@whu.edu.cn

The homeostasis of zinc is fundamentally important in the CNS to ensure many physiological processes, but dyshomeostasis
and accumulation of zinc are observed in the brain of patients with Alzheimer’s disease. The transition between soluble
intrinsically disordered Tau protein and Tau filaments from Alzheimer’s disease is unknown. Liquid-liquid phase separation
by low-complexity domains of proteins is the first step of protein aggregation, which can generate membrane-less organelles
and drive the formation of pathological filaments. In this paper, we studied the influences of zinc on phase transition,
filament formation, and neurotoxicity of a pathological mutant AK280 of full-length human Tau to elucidate the molecular
mechanism underlying Alzheimer’s disease. We report that zinc enhances the intrinsic ability of AK280 to complete the
required phase transition to form pathological filaments. Substitution of Cys-291 and Cys-322 with Ala, however, essentially
eliminates such enhancing effects of Zn>* on the fibrillization and phase transition of AK280. Zinc dramatically accelerates
hyperphosphorylation and abnormal aggregation of AK280 both in vitro and in SH-SY5Y neuroblastoma cells. Furthermore,
zinc enhances the formation of liquid and hydrogel phases and elevated ROS production. These findings elucidate how zinc

regulates Tau phase separation, aggregation associated with Alzheimer’s disease.

Key Words: Tau protein, Zinc, Alzheimer’s disease, Liquid-liquid phase separation, Protein aggregation, Tau toxicity, Phase

transition
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A-3-022 Neutralizing Mutations Significantly Inhibit Phase Separation of Human Prion Protein and
Decrease Its Cytotoxicity

Jun-Jie Huang, Xiang-Ning Li, Wan-Li Liu, Han-Ye Yuan, Yuan Gao, Kan Wang, Jie Chen and Yi Liang* (College of Life
Sciences, Wuhan University, Wuhan, 430072)

*liangyi@whu.edu.cn

Prion disease, such as Creutzfeldt-Jakob disease and bovine spongiform encephalopathy, is a kind of fatal neurodegenerative
disease that affects many mammals including humans, and is caused by the misfolding of prion protein (PrP). A naturally
occurring protective polymorphism G127V in human PrP has recently been found to greatly attenuate prion disease, but
the mechanism has remained elusive. We herein report that the hydrophobic chain introduced in G127V significantly
inhibits phase separation, transition and fibril formation of the human PrP, highlighting the protective effect of the G127V
polymorphism. We further introduce an amino acid with a different hydrophobic chain (Ile) at the same position and find
G1271 having similar protective effects of G127V. Moreover, we show that two neutralizing mutations G127V and G1271
significantly decrease human PrP cytotoxicity that results from its fibril formation, mitochondrial damage, and elevated ROS
production enhanced by a strong prion-prone peptide PrP 106-126. These findings elucidate the molecular basis for a natural

protective polymorphism in PrP and will enable the development of novel therapeutic strategies against prion disease.

Key Words: Prion protein, Neutralizing mutation, Protein phase separation, Protein aggregation, Prion disease
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A-3-024 Thioredoxin-1 regulates learning and memory deficits in MPTP-induced Parkinson's disease
model in mice

Xianwen Zhang , Ruhua Deng, Se Zhang, Fang Yan, Ye li, Xiaoshuang Zhou, Jie Bai * (Medical Faculty, Kunming
University of Science and Technology, Kunming, 650500)

*jiebai662001@126.com

The Chinese Society of Biochemistry and Molecular Biology.



Abstract: Parkinson's disease (PD) is characterized by a progressive loss of dopaminergic neurons in the substantia nigra
pars compacta (SNpc), characteristic motor symptoms and cognitive impairment. Thioredoxin-1 (Trx-1) is a redox protein
and protects neurons from various injuries. Our study has shown that Trx-1 overexpression improves learning and memory

impairments induced by 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP). However, whether Trx-1 downregulation

| s1oensqy

aggravates learning and memory deficits is still unknown. In present study we found that downregulation of Trx-1 in SNpc
aggravated dysfunction induced by MPTP. The decreased expressions of tyrosine hydroxylase (TH), dopamine D1 receptor
(D1R), N methyl D aspartate receptor 2B subunit (NR2B), extracellular signal-regulated kinase (ERK1/2) and cAMP-
response element binding protein (CREB) in the hippocampus were further down-regulated. These results suggest that Trx-
1 regulates learning and memory deficits in MPTP-induced PD model via modulating the DIR and the NMDAR-ERK1/2-
CREB pathway. Trx-1 may be a therapy target for learning and memory deficits in PD.

Key Words: Thioredoxin-1, Parkinson’s disease, Hippocampus, Learning and memory
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A-3-025 Glucagon-like peptide 1 improves vascular remodeling by down-regulating matrix
metalloproteinase 1 expression through ERK1/2/NF-kB signaling pathway

Shao-Hua Fan', Ya-Wei Shi’* ( 'Key Laboratory of Chemical Biology and Molecular Engineering, Ministry of Education,
China; Institute of Biotechnology, Shanxi University, taiyuan,030006; *Key Laboratory of Chemical Biology and Molecular
Engineering of Ministry of Education, Institute of Biotechnology, Shanxi University, Taiyuan 030006)

*yaweishi@sxu.edu.cn

Abstract: As an incretin used to treat type 2 diabetes, glucagon-like peptide 1 (GLP-1) improves cardiovascular diseases
by regulating the heart rate and blood pressure and ameliorating endothelial function and vascular remodeling. Vascular
remodeling is known as the pathological basis of vascular diseases, including hypertension and atherosclerosis. The reversal
of vascular remodeling is one of the possible targets for the clinical treatment of hypertension. However, it is untill unclear
that the molecular mechanisms of the GLP-1 in vascular remodeling. Cell proliferation and viability was evaluated using
MTT assays and Flow cytometry. Cell migration was determined by scratch wound assays. Immunofluorescence technique
was used to check subcellular localization.Western blotting weas used to determine protein expression. GLP-1 treatment
attenuated the proliferation and migration of rat aorta smooth muscle cells induced by angiotensin II (AnglI). In addition,
treatment with GLP-1 agonist Liraglutide decreased systolic blood pressure and partially restrained the remodeling of
blood vessels in spontaneously hypertensive rats as indicated by the reduced vascular remodeling. ERK1/2 and NF-
kB signaling pathways participated in these processes. Furthermore, the abated expression of matrix metalloproteinase 1
(MMP1) eliminated the effect GLP1 on proliferation and migration induced by Angll. In summary,GLP-1 inhibited vascular
remodeling by down-regulating MMP1 expression, which was mediated by ERK1/2 and NF-«B signaling pathway.

Key Words: GLP-1, vascular remodeling, ERK1/2, NF-xB, MMP1

A-3-026 HIF employs CHD4 to stimulate RNA polymerase Il recruitment in response to hypoxia
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Metastatic breast cancer has high rates of relapse and mortality. The transcription factor hypoxia-inducible factor (HIF)
plays a crucial role in breast cancer metastasis by inducing hundreds of the downstream target genes. RNA polymerase II is
essential for HIF-mediated transactivation. However, the mechanism by which RNA polymerase II is loaded to HIF target

genes remains unknown.

Based on mass spectrometry analysis, we identified epigenetic remodeler CHD4 as a novel HIF regulator. CHD4 is highly
expressed in invasive breast tumors and this overexpression is significantly correlated with poor clinical outcomes in patients
with breast cancer. CHD4 depletion dramatically attenuates the tumorigenic potential of breast cancer cells in colony
formation, migration and invasion in vitro, and suppresses breast tumor growth and metastasis in mice. To elucidate the
underlying mechanism, we performed Co-IP, RNA-seq, ChIP-qPCR and RT-qPCR assays, and found that CHD4 interacts
with HIF complex at the hypoxia inducible elements (HREs) to provoke the expression of HIF target genes LOX, ANGPTL4,
NDNF and VEGFA in a HIF-dependent manner. CHD4 interacts with and recruits RNA Polymerase II to the HREs, thereby
promoting the formation of transcription preinitiation complex. Together, CHD4-HIF-RNA polymerase II axis is critical for

breast cancer progression and metastasis.

In summary, CHD4 augments HIF-mediated breast cancer progression and metastasis, and provides a potential prognostic
biomarker and therapeutic target for breast cancer.

Key words: breast cancer; HIF; CHD4; RNA polymerase 11

A-3-027 Acetylation regulates ribonucleotide reductase activity and cancer cell growth

Guo Chen"’, Jun Fan', Youwei Sun’, Michael Lammers’ and Xingming Deng’ ( 'Department of Medical Biochemistry
and Molecular Biology, School of Medicine, Jinan University, 510632 Guangzhou, Guangdong, China, ° Departments
of Radiation Oncology, Emory University School of Medicine and Winship Cancer Institute of Emory University, 1365C
Clifton Road NE, Atlanta, GA 30322, USA; * Institute of Biochemistry, Synthetic and Structural Biochemistry, University of
Greifswald, Felix-Hausdorff-Str. 4, Greifswald 17487, Germany)

* Any information, contact Guo Chen at email (gchen84@jnu.edu.cn)

Abstract: Ribonucleotide reductase (RNR), composed of RRM1 and RRM2 subunits, catalyzes the rate-limiting step in the
de novo synthesis of deoxyribonucleotides triphosphate (ANTP) needed for DNA synthesis. Although allosteric regulation has
been defined to control its activity to manipulate the ANTP pool balance and genomic integrity, insight into fine regulation is
still limited. Here, we report that acetylation and deacetylation of the RRM2 subunit of RNR acts as a molecular switch that
impacts RNR activity, dANTP synthesis, and DNA replication fork progression. Acetylation of RRM2 at K95 abrogates RNR
activity by disrupting its homodimer assembly. RRM2 is directly acetylated by KAT7, and deacetylated by Sirt2, respectively.
Sirt2, which level peak in S phase, sustains RNR activity at or above a threshold level required for ANTPs synthesis. We
also find that radiation or camptothecin-induced DNA damage promotes RRM2 deacetylation by enhancing Sirt2-RRM2
interaction. Acetylation of RRM2 at K95 results in the reduction of the dNTP pool, DNA replication fork stalling, and the
suppression of tumor cell growth in vitro and in vivo. This study therefore identifies acetylation as a regulatory mechanism
governing RNR activity.

Keywords: Ribonucleotide reductase; Acetylation; Cancer nucleotide metabolism



A-3-028 CRISPR/Cas9-mediated gene knockout for DNA methyltransferase Dnmt3a in CHO cells displays
enhanced transgenic expression and long-term stability

Jiang-Tao Lu'?, Yan-Long Jia'?, Xiao Guo'?, Tian-Yun Wang™*" ( 'College of Pharmacy, Xinxiang Medical University,
Xinxiang 453003; *International Joint Research Laboratory for Recombiant Pharmaceutical Protein Expression System of
Henan, Xinxiang Medical University, Xinxiang 453003; *School of Basic Medicine, Xinxiang Medical University, Xinxiang
453003)

*wtianyunen@126.com

Aims: DNA methyltransferase Dnmt3a was knocked out by CRISPR/Cas9 technology to construct Dnmt3a-deficient CHO cell
expression system. The molecular mechanism of DNA methylation affecting the expression stability of recombinant protein
in CHO cells was also revealed. Methods: The sgRNA target of Dnmt3a KO was designed to construct plasmid. Selection
and identification of monoclonal Dnmt3a KO CHO cells by PCR, Western blotting and sequencing. Cell proliferation was
detected by CCK-8, and apoptosis was detected by Annexin V-FITC /PI double staining. Transgene expression vectors driven
by two commonly used CMV and EF1a promoters were constructed and transfected into CHO cells. Polycolonies of the 3a-
30 and control CHO-K1 cells stably transfected with CMV or EFla were passaged under selection pressure in the presence
(G418+) or absence (G418) of G418 for 60 passages. The MFIs of eGFP in the recombinant CHO cells were detected
to evaluate the intensity values of the expressed eGFP at 10, 20, 30, 40, 50 and 60 passages. The total DNA methylation
level in CHO cells was analyzed by flow cytometry. Detection of CpG island methylation in different promoter regions
of recombinant CHO cells by MALDITOF mass array. Results: Six Dnmt3a-deficient CHO cell monoclonal clones were
identified by PCR and sequencing. The results of cell proliferation and apoptosis showed that the biological characteristics of
Dnmt3a defective CHO cell line were not significantly different from those of normal CHO cells. The Dnmt3a-deficient 3a-30
cell line transfected with CMV promoter displays the most stable and the highest expression levels regardless of the presence
or absence of G418, suggesting that the Dnmt3a KO in CHO cells can enhance the long-term stability of recombinant protein
expression by using CMV promoter for at least 50 passages. The results of DNA methylation analysis revealed that the rate
of DNA methylation in the analysed 10 CpG sites of CMV promoter at high passage (P50) was lower in 3a-30 cell line than
in natural CHO cell line. By contrast, Dnmt3a KO exerted no influence on the reduction in the DNA methylation of EFla
promoter in the transfected CHO cells. Conclusion: The Dnmt3a gene in CHO-K1 cells was knocked out by CRISPR/Cas9
technology, screened and obtained the Dnmt3a defective CHO-K1 cell line. Dnmt3a KO positively affected the maintenance
of recombinant protein production in stably transfected CHO cells. The stability of transgene expression during long-term
cultivation could be distinctly enhanced in Dnmt3a-deficient CHO cells transfected with CMV promoter, presumably because
of the distinct reduction in the DNA methylation of CMV promoter in stably transfected Dnmt3a-deficient CHO cells.

Key Words: Chinese hamster ovary cell, DNA methylation, DNA methyltransferase Dnmt3a, gene knockout, transgene
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A-3-030 hCINAP regulates the DNA damage response and mediates the resistance of acute myelocytic
leukemia cells to therapy

Ruidan Xu, Xiaofeng Zheng*(State Key Laboratory of Protein and Plant Gene Research, Department of Biochemistry and
Molecular Biology School of Life Sciences, Peking University, Beijing, 100871)

*xiaofengz@pku.edu.cn

Maintenance of genomic stability is critical for the proper function of organisms. When DNA damage occurs and is detected,
a series of repair proteins sequentially accumulate at the damaged site and induce signal transduction pathways to initiate the
subsequent repair of double-stranded DNA breaks (DSB). Acute myeloid leukemia (AML) is a genetically heterogeneous
malignant disorder of the hematopoietic system, characterized by the accumulation of DNA-damaged immature myeloid
precursors. In this study, we find that hCINAP is involved in the repair of DSB and that its expression correlates with AML
prognosis. hCINAP is a highly conserved adenylate kinase that plays essential roles in the growth of eukaryotic cells.
Following DSB, hCINARP is recruited to damage sites where it promotes SENP3-dependent deSUMOylation of NPM 1, which
in turn results in the dissociation of RAP80 from the damage site and CTIP-dependent DNA resection and homologous
recombination. NPM1 SUMOylation is required for recruitment of DNA repair proteins at the early stage of DSB, and
SUMOylated NPM1 impacts the assembly of the BRCA1 complex.

Moreover, we find that knockdown of hCINAP also sensitizes a patient-derived xenograft (PDX) mouse model to
chemotherapy. In clinical AML samples, low hCINAP expression is associated with a higher overall survival rate in patients.
These results provide mechanistic insight into the function of hCINAP during the DNA damage response and its role in

AML resistance to therapy. Meanwhile, the discovery of sumoylation/desumoylation pathways that function to control DNA



damage repair highlights the possibility of modulating these PTM activities in order to protect healthy cells from the effects
of genotoxic anticancer therapies, while still eliminating the cancer cells. As the analogous ubiquitination system can easily
be targeted by drugs, such pleiotropic mechanisms can be of substantial use in cancer treatments, offering a number of

possibilities for future applications.

Key Words: hCINAP, NPM1, double-stranded DNA breaks (DSB), SUMOylation, acute myeloid leukemia (AML)
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A-3-031 A multi-lock inhibitory mechanism for fine-tuning enzyme activities of the HECT family E3 ligases
Zhen Wang, Ziheng Liu, Kang Zhu, Zelin Shan, Weiyi Yao, Xing Chen, Jingyu Li, Shijing Huang, Aihong Gu, and Wenyu
Wen* (Institutes of Biomedical Sciences, Shanghai Medical College, Fudan University, Shanghai 200032)

*wywen@fudan.edu.cn

The HECT type E3 ligases are key regulators of cell growth and proliferation, and malfunctions of these enzymes are
associated with a broad range of human tumors and other diseases. The ligase activities of Nedd4 family E3s, the largest and
best characterized subfamily of HECT E3s, are tightly controlled via auto-inhibition. However, the molecular mechanisms
underlying Nedd4 E3s auto-inhibition and activation are poorly understood. We show that multiple WW domains play
an inhibitory role by sequestering HECT using a multi-lock mechanism in most Nedd4 E3s, though each with a distinct
mode. The structure of fully inhibited WWP1 reveals that many WWP1 mutations identified in cancer patients result in a
partially active state with increased E3 ligase activity, and the WWP1 mutants likely promote cell migration by enhancement
of ANp63a degradation. We further demonstrate that WWP2 and Itch utilize a highly similar multi-lock autoinhibition
mechanism as that utilized by WWP1, whereas Nedd4/4L and Smurf2 utilize a slightly variant version. Binding of the Ndfip1
adaptor or JNK1-mediated phosphorylation relieves the auto-inhibition of Itch in a WW domain-dependent manner. Aberrant
activation of Itch leads to migration defects of cortical neurons during development. Overall, these results reveal versatile

autoinhibitory mechanisms that fine-tune the ligase activities of the HECT family enzymes.

Key Words: Nedd4 family E3 ligases; HECT; ubiquitination; allosteric regulation; cell migration; WWP1; ANp63a; Itch;
Nedd4/4L; Smurf2

A-3-032 Design and Preliminary Activity Determination of anti-tumor peptides targeting integrin av33
ZHAO Qi, YANG Tao, LU Pei-fen, YANG Li-jun* (Department of Pharmacology, Shanxi Medical University, Taiyuan,
030001, China)

*YANG Li-jun@126.com
Abstract: Objective Design a couple of RGD loop-containing peptides on the basis of the structure of echistatin and evaluate

the preliminary activity. Methods The peptides were designed based on the spatial structure of echistatin with combination

of other reports. The preliminary activity of the peptides was analyzed using MTT. The expression of integrin avp3 in five
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colorectal cancer cells was analyzed by Western blot. Results Six peptides (cEchi-L-1, cEchi-L-2, Q-Echi, Echi-L, cEchi-M
and cEchi) were designed and synthesized. Among them, cEchi-L-1 and cEchi-L-2 exhibited antitumor activity, and their
IC50 were 59.92 pmol/L and 18.33 pmol/L, respectively. Conclusion Two peptides with a certain anti-tumor activity were
found, the results indicate that the quantity of amino acids between the RGD loops and the C-terminal of echistatin may play

a role on the anti-tumor activity of the peptidemimetics.

Keywords: Integrin avB3; RGD loop; Echistatin; Colorectal cancer

A-3-033 Role of phosphorylation at Serine 1439 in subcellular localization and function of L-periaxin in
Schwann cells

Yan Yang ', Ya-Wei Shi** ( 'Chemical and Biological Engineering College, Taiyuan University of Science and Technology,
Taiyuan, 030006, *Key Laboratory of Chemical Biology and Molecular Engineering of the Ministry of Education, Institute of
Biotechnology, Shanxi University, Taiyuan, 030006)

*yaweishi@sxu.edu.cn

L-periaxin is an important scaffold protein in nerve cells of mammals. During the development and maturation of Schwann
cells, L-periaxin redistributes its subcellular localization from the nucleus to the cytoplasm, where it is concentrated at
the abaxonal membrane. In order to determine its effect on the localization of L-periaxin, the reversible Akt-dependent
phosphorylation of L-periaxin has been studied. First, PI3K/Akt signaling pathways participated in L-periaxin’s cell
migration. Scan-site predictions and analysis of conserved amino acid sequence among vertebrate species indicated that
Ser1439 located in the C-terminal acidic structure-domain was a target site of phosphorylation by Akt. Subsequently, the
mutated Ser1439 into Ala (1439S/A) or Glu (1439S/D) found that pEGFP-L-PRX'*** mainly located to the cell nucleus,
while pEGFP-L-PRX"*** mainly located at the cell membrane. According to the results of SRLCA (Split-Renilla luciferase
complementary assay), the interaction between the N-terminal and C-terminal domains of L-periaxin can be affected by the
phosphorylation of Ser1439. Furthermore, the phosphorylation and dephosphorylation of L-periaxin can dynamically regulate
RSC96 cell proliferation and cell migration. In summary, the unique cytology positioning and protein expression of L-periaxin
is associated with the Ser1439 phosphorylation state. This finding can further provide the reference for studying L-periaxin’s

role in development, maturation and other processes related to the myelin sheath of mammals.

Key Words: L-periaxin, Phosphorylation, Acidic structure-domain, Subcellular locational; Akt

A-3-034 Growth phase-dependent changes in the size and infectivity of SDS-resistant Sup35p
assemblies associated with the [PSI'] prion in yeast
Kai WANG"', Mehdi KABANI?, Ronald MELKY® ( 'Hainan Medical University, Department of Biochemistry and Molecular

Biology; *Centre National de la Recherche Scientifique, Laboratoire des Maladies Neurodégénératives)
Corresponding Author: wangkai0056@hotmail.com

The translation termination factor Sup35p can form self-replicating fibrillar aggregates responsible for the [PSI'] prion
state. Sup35p aggregation yields detergent-resistant assemblies detectable on agarose gels under semi-denaturant conditions
and fluorescent puncta within the yeast cytosol when the protein is fused to GFP. It is still unclear whether any of theses

manifestations of [PSI'] truly correspond to the Sup35p assemblies that faithfully transmit the [PSI'] prion from mother to



daughter cells. The infectious titer of prions in cells can be indirectly assessed by the ability of [PSI'] cells lysates to induce
the prion state when introduced into naive cells. Here, we report that the dramatic changes in the size and amounts of SDS-
resistant Sup35p that occur during growth do not correlate with the infectious titer. Our results suggest that fluorescent
Sup35p-GFP puncta and detergent-resistant Sup35p assemblies are good indicators of Sup35p conversion to the prion state

but not of infectious particles number.

Key words: SUP35, yeast, prion, amyloid, [PSI']

A-3-035 Ezrin interacts with L-periaxin by the "head to head and tail to tail" mode and influences the
location of L-periaxin in Schwann cell RSC96

Tao Guo', Yawei Shi'"( 'Key Laboratory of Chemical Biology and Molecular Engineering, Ministry of Education, China;
Institute of Biotechnology, Shanxi University, Taiyuan 030006)

*yaweishi@sxu.edu.cn

In the peripheral nervous system (PNS), Schwann cells (SCs) are required for the myelination of axons. Periaxin (PRX),
one of the myelination proteins expressed in SCs, is critical for the normal development and maintenance of PNS. As a
member of the ERM (ezrin-radxin-moesin) protein family, ezrin holds our attention since their link to the formation of the
nodes of Ranvier. Furthermore, PRX and ezrin are co-expressed in cytoskeletal complexes with periplakin and desmoyokin
in lens fiber cells. In the present study, we observed that L-periaxin and ezrin interacted in a "head to head and tail to tail"
mode in SC RSC96 through NLS3 region of L-periaxin with F3 subdomain of ezrin interaction, and the region of L-periaxin
(1368-1461aa) with ezrin (475-557aa) interaction. Phosphorylated ezrin resulted in L-periaxin accumulation on SC RSC96
membrane. Ezrin could inhibit the self-association of L-periaxin, and ezrin overexpression in sciatic nerve injury rats could
facilitate the repair of impaired myelin sheath. Therefore, the interaction between L-periaxin and ezrin may adopt a close

form to complete protein accumulation and to participate in myelin sheath maintenance.

Key Words: Schwann cells, L-periaxin, Ezrin, interaction, myelination
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A-3-037 Non-classical estrogen signaling in ovarian cancer improves chemo-sensitivity and patients’ outcome
Li Wang'", Dapeng Hao®, Jingjing Li*, Jianlin Wang’, Yuan Meng’, Zhiqiang Zhao’, Li-jun Di*" ( 'Metabolomics Core, Faculty
of Health Sciences, University of Macau, Macau SAR, China; 2Facully of Health Sciences, University of Macau, Macau SAR,
China)

* Corresponding Author Email: lijundi@um.edu.mo &liwang@um.edu.mo

Deficiency in homologous recombination repair (HRR) is frequently associated with hormone-responsive cancers, especially
the epithelial ovarian cancer (EOC) which shows defects of HRR in up to half of cases. However, whether there are molecular
connections between estrogen signaling and HRR deficiency in EOC remains unknown. We analyzed the estrogen receptor
o (ERa) binding profile in EOC cell lines and investigated its association with genome instability, HRR deficiency and
sensitivity to chemotherapy using extensive public datasets and in vitro/in vivo experiments. We found an inverse correlation
between estrogen signaling and HRR activity in EOC, and the genome-wide collaboration between ERa and the co-repressor
CtBP. Though the non-classical AP-1-mediated ERa signaling, their targets were highly enriched by HRR genes. We found
that depleting ERa in EOC cells up-regulates HRR activity and HRR gene expression. Consequently, estrogen signaling
enhances the sensitivity of ovarian cancer cells to chemotherapy agents in vitro and in vivo. Large-scale analyses further
indicate that estrogen replacement and ESR1 expression are associated with chemo-sensitivity and the favorable survival of
EOC patients. These findings characterize a novel role of ERa in mediating the molecular connection between hormone and

HRR in EOC and encourage hormone replacement therapy for EOC patients.

Key Words: Ovarian cancer; Estrogen signaling; Deficiency of homologous-recombination; Chemotherapy; Hormone
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A-3-038 Evolution analysis of aerolysin-like proteins in metazoan
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Mechanisms of Chinese Academy of Sciences/Key Laboratory of Bioactive Peptides of Yunnan Province, Kunming Institute



of Zoology, Chinese Academy of Sciences, Kunming, Yunnan 650223, China; *Kunming College of Life Science, University of
Chinese Academy of Sciences, Kunming, Yunnan 650204, China)

*zhangy@mail.kiz.ac.cn

Aerolysin-like proteins (ALPs) are aerolysin domain containing family of pore-forming proteins. They widely distributed
in bacteria, fungi, plants and animals. Previous investigation indicated that a rich diversity of ALPs existed in vertebrates.
Meanwhile, evolutionary analysis illustrated that ALPs evolved from prokaryotic to eukaryotes through horizontal genes
transfer. In present investigaion, to solve the problem of low primary structure similarities of ALPs, we used hidden Markov
model (HMM) as the core algorithm to retrieve ALPs sequences. Different from previous studies, HMMs employed for
search was constructed by the sequences in unidentified protein databases from different organism groups and subfamilies
in proportion and iterated. The low complexity sequences (short fragment repeat regions/full sequence>40%) were removed
after searching and the candidate sequences were further confirmed by PDB and Pfam public databases. This method can
attenuate the limitations in HMM caused by lacking of characteristics and over-fitting of some strength features. After
collecting the sequences by present modified method, more sequences were retrieved from public databanks, including 15
sequences from platypus genome. Taking ep37 (an ALP composed of crystallin and aerolysin domains) as an example, we
found that their molecular evolution is basically consistent with phylogenetic development, while the evolution of these two
domains are different. Considering that ep37-like 2 domain ALPs are not widely distributed in invertebrates, domain fusion or

replacement events might be pappened in the evolution process of crystallin and aerolysin domain containing ALPs.

Key Words: ALPs, aerolysin, evolution, HMM

A-3-039 Purification, characterization and functional analysis of peptidyl-aminoacyl-L/D-isomerase from
Bombina maxima

Xian-Ling Bian'?, Qi-Quan Wang®, Ling-Zhen Liu*>, Wen-Hui Lee”, Yun Zhang®’, Xiao-Long Guo™'( 'School of Life Science,
University of Science and Technology of China, Hefei, Anhui 230026, China; *Key Laboratory of Animal Models and Human
Disease Mechanisms of Chinese Academy of Sciences/Key Laboratory of Bioactive Peptides of Yunnan Province, Kunming
Institute of Zoology, Chinese Academy of Sciences, Kunming, Yunnan 650223, China; *School of Clinical Medicine, Weifang
Medical University, Weifang, Shandong 261053, China)

*guoxiaolong@mail.kiz.ac.cn, *zhangy@mail .kiz.ac.cn

Although most natural proteins are composed exclusively of L-configuration amino acids, more and more emerging evidences
showed that D-amino acids play crucial roles in sustaining the functions of proteins or peptides, as well as in the development
of diseases. Peptidyl-aminoacyl-L/D-isomerase is a key enzyme to catalyze the transition from L-amino acids to D-amino
acids. However, the molecular characterization and functional analysis of the enzyme in amphibian species of Bombina
maxima were unclear. In this study, the enzyme was purified from skin secretions of B. maxima. The apparent molecular
weight of the purified enzyme was determined to be 35 kDa. Interestingly, no internal or interchain disulfide bonds was found
for this enzyme. Functional study revealed that the isomerase has a strong ability to catalyzes the isomerization of an L-Ile
in position 2 of a model peptide (IIGPVLGC) to D-allo-Ile. Mutation study demonstrated that the lysine in position'** of the
enzyme was essential for its function. Interestingly, a D-amino acids containing peptide named maximin H was identified
from B. maxima skin secretions and displayed a strong antimicrobial activity. However, the activity of maximin H was
significant decreased once the its D-Ile changed to L-Ile. These findings suggested that peptidyl-aminoacyl-L/D-isomerase

was vital for sustaining the functions of frog-derived bio-active peptides and the survival of frogs.

Key Words: peptidyl-aminoacyl-L/D-isomerase, D-amino acid, Bombina maxima
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A-3-040 Comparison of y-bungarotoxin variations in 2 regions of china and systematic determination of
LD50 via different routines

Hongfei Zhang'?, Wei-Kuan Yang®, Bo Lin’, Yu-Xia Wang', Tongyi Sun"’, Wen-Hui Lee"™'( 'Weifang medical university
Key Laboratory of Biological Medicine in Universities of Shandong Province, School of Bioscience and Technology, Weifang
Medical University, Weifang, 261053 ,Shandong, China; °Key Laboratory of Bio-active Peptides of Yunnan Province/Key
Laboratory of Animal Models and Human Disease Mechanisms of the Chinese Academy of Sciences, Kunming Institute of
Zoology, Kunming Yunnan, 650032, China)

*sd_sty@126.com, *leewh@mail kiz.ac.cn

Studies have revealed that snake venoms from identical species in different regions differ in composition, toxicity and activity.
This geographical venom variation might be caused by ontogeny, geographical location or seasonal climate differences, and
might also be related to existing diets. However, the main factor causing this geographical venom variation is geographical
location. Present investigation focus on y-bungarotoxin (the most poisonous component of post-synapse contained in
Bungarus multicinctus venom) of 2 geographical regions in China. The crude venoms used in this study were collected
from Zhejiang and Hunan province of China, respectively. Gel filtration, ion-exchange chromatography, high performance
liquid chromatography were used to separate and purify y-bungarotoxin from different regions. Although the primary
structures of y-bungarotoxins isolated from different locations are identical as revealed by mass spectrometry analysis, the
quantity of y-bungarotoxin contained in crude venom from different regions differs greatly. LD50 values of y-bungarotoxin
were accrurately determined in Kunming mice by intraperitoneal injection, intramuscular injection and tail vein injection,

respectively.

Key Words: y-bungarotoxin, geographical variation, toxicity, LD50

A-3-041 Sprouty4 regulated vascular permeability by regulating the tyrosine phosphorylation and
degradation of VE-cadherin

Jiangbo Ren', Nannan Zhang®, Wenjie Sun’, Yuan Luo®, Yuke Gao®, Yan Gong'" ( 'Department of Biological Repositories,
Zhongnan Hospital of Wuhan University, Wuhan, 430071; *Department of Radiation and Medical Oncology, Zhongnan
Hospital of Wuhan University, Wuhan, 430071)

*yan.gong@whu.edu.cn

Regulation of endothelial cell adherent junctions is important to pathophysiological processes, in which vascular integrity
is disrupted such as during tumor angiogenesis and chronic inflammatory conditions. The effects of Sprouty4 (Spry4)
on endothelial barrier function was investigated using vascular endothelial cell growth factor (VEGF)-induced vascular
permeability model. In the present study we showed that overexpression of Spry4 inhibited vascular permeability in primary
human endothelial cells in vitro and in Spry4-expressing transgenic mice in vivo. Conversely, knockdown of Spry4 in vitro
and conditional endothelial cell-specific knockout of Spry4 in endothelial cells in vivo enhanced VEGF-induced vascular
permeability. In addition, overexpression of Spry4 inhibited VEGF-induced vascular endothelial cadherin (VE-cadherin)
tyrosine phosphorylation, in part by inhibiting c-Src activation, and resistance to VEGF-induced vascular permeability.
Inhibition of VEGF-induced VE-cadherin tyrosine phosphorylation and decreased vascular permeability by Spry4
overexpression could be rescued by expression of constitutively active c-Src. Conversely, knockdown of Spry4 in endothelial
cells increased tyrosine phosphorylation of VE-cadherin and vascular permeability, which was repressed by dominant
negative Src (DNSrc). Consistent with these results, DNSrc repressed the increase in vascular permeability that resulted due
to knockdown of Spry4. Taken together, these results suggested that Spry4 regulated vascular permeability via regulating the
activation of c-Src by VEGF signaling and consequently the tyrosine phosphorylation of VE-cadherin.



Key Words: Vascular integrity, Endothelial permeability, Vascular endothelial growth factor receptor 2, Vascular endothelial
cadherin, Sprouty
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A-3-043 ATGS
HEFE QI FEE EF (HZENZER FIEHEBERLIE, IIAXZEWEARGZH, XE, 030006 )

*gene@sxu.edu.cn

I W FLAZ AR W rh — o AN AT /D H e BEORST (0 A0 B PR 2 o3 WA el R, 3 o v AL i 7 8 S L sl A 2 25
I ALERPANMARAS . AR R B WX IS 2 BRI SRR B WA PR B BRI O IR A A A e
R AR KEFEFERESR ( programmed nuclear death, PND ) J&—FiiUFr g4I az ve B0k Bt #2 . A AR E
Atg8, Vps34ZPNDIYE LN T SR, Al A WA DG ] 2 584 PND Y 23 FHLEE AR A o 3 5 [/ 5]
Fex, WEEA DU d v AR A WRAHOC R P AtgS,  JEDIRIBTE T ATGSTEA TEAFEIN 110 WG RIKIEAE, AR EAEH]
T Atg5 5 Atg8 27 EAH AR, Wi /RATGS T AES SRVEPNDIL AR . [ G 5 e T W AtgS7Eanlagen 22 Hif
FENLF UM, anlagenB W AteS 8 F AR o BCA2+E TR, AU iz & I GEAR
KRR, (AELE T AR KRB . anlagent 3], BOMATGS B T 36 AKAZ M AN ATERS , TA]
B SEAN KA TGIE IE W S AR A, IR IE W RIL, A PEAEE36 WA R RO EA K, LIRES RE A S
P RATAZPNDI AR, 5 A AL ) A I o (4 Bl LA SRR AL AR OG
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A-3-044 lonic protein—lipid interactions at the plasma membrane regulate the structure and function of
immunoreceptors
Hua Li', Xingdong Guo', Chengsong Yan', Wenmao Huangz, Wei Yang', Weiling Pan', Shuokai Chen', Nicola Trendel’,
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Shutan Jiangl, Jun Guo', Youhua Zhang', Huiying Chu’, Xinyi Xu', Chenxin Li', Guohui Li4, Jianfeng Chen', Omer Dushek®,
Yi Cao®, Chenqi Xu"*" (' Shanghai Institute of Biochemistry and Cell Biology, CAS, Shanghai, 200031, China, ° Nanjing
University, Nanjing, 210093, China; *Sir William Dunn School of Pathology, University of Oxford, Oxford, OX1 3RE, UK;
‘Dalian Institute of Chemical Physics, CAS, Dalian, Liaoning, 116023, China, ’School of Life Science and Technology,
ShanghaiTech University, Shanghai, 201210, China)

*cqxu@sibeb.ac.cn

The Adaptive lymphocytes express a panel of activating and inhibitory immunoreceptors on their cell surface. Phospholipids
are the major components of cell membranes, but they have functional roles beyond forming lipid bilayers. In particular,
acidic phospholipids form microdomains in the plasma membrane and can ionically interact with proteins via polybasic
sequences, which may have functional consequences for the protein. We have shown in our previous studies that negatively
charged acidic phospholipids can interact with positively charged juxtamembrane polybasic regions of immunoreceptors,
such as TCR CD3g, CD28 and IgG-BCR, to regulate protein structure and function. Furthermore, we pay our attention to
protein transmembrane domains (TMDs). TMDs are generally hydrophobic but our bioinformatics analysis targeting TMDs
shows that many TMDs contain basic residues at terminal regions. Taking the integrin as an example, we showed that a
membrane-snorkeling Lys residue in integrin oLp2 (also known as LFA-1) regulates transmembrane heterodimer formation
and integrin adhesion through ionic interplay with acidic phospholipids and calcium ions (Ca®) in T cells, thus providing
a new mechanism of integrin activation. Here, we will review our recent progress showcasing the importance of both

intramembrane and juxtamembrane ionic protein—lipid interactions.

Key Words: ionic protein—lipid interaction, immunoreceptors, Ca*"

A-3-045 Structural insights into the Ragulator- and EGO-TC-mediated membrane tethering of the
mTORC1-regulatory Rag GTPases

Tianlong Zhang', Marie-Pierre Péli-Gulli®, Rong Wang', Zhen Zhang', Claudio De Virgilio®, Jianping Ding"" ('CAS Center
for Excellence in Molecular Cell Science, Institute of Biochemistry and Cell Biology, Shanghai Institutes for Biological
Sciences, 320 Yue-Yang Road, Shanghai 200031; ? University of Fribourg, CH-1700 Fribourg, Switzerland)

*jpding@sibs.ac.cn

The Rag/Gtr GTPases serve as a central module in the nutrient-sensing signaling network upstream of TORC1. In human,
the nutrient-activated Rag heterodimer binds to mTORCI1 to promote its recruitment to lysosomal membranes, where it is
in a position to interact with the small GTPase Rheb that promotes its kinase activity. The Rag GTPases are recruited to
lysosomes via the scaffold Ragulator/LAMTOR complex, consisting of p18, MP1, p14, HBXIP and C70rf59. In yeast,
Gtrl and Gtr2 are orthologs of mammalian Rag GTPases, which also form a functional obligate heterodimer. The anchoring
of Gtr1-Gtr2 to membranes depends on the Egol-Ego2-Ego3 ternary complex (EGO-TC), resulting in an EGO-TC-Gtrl-
Gtr2 complex (EGOC). Intriguingly, EGO-TC and human Ragulator share no obvious sequence similarities and also differ
in their composition with respect to the number of known subunits. Here, we report the structures of Ragulator and EGOC.
The functional roles of key residues involved in the assembly are validated by in vivo assays. Our structural and functional
data combined demonstrate that Ragulator-Rag and EGOC are structurally conserved and that Ragulator and EGO-TC are

essential to recruit Rag GTPase to membranes to ensure appropriate TORCI1 activation.

Key Words: mTORCI1, crystal structure, protein complex



A-3-046 Osteopontin splicing isoform-c promotes the survival from 5-Fu dosing in colorectal cancer
cells with a dependence to MeCP2 phosphorylation

Siyuan Chang, Huan Niu, Shan Cheng*, Wei Ding (Department of Genetics and Developmental Biology, School of Basic
Medical Sciences, Capital Medical University, Beijing 100069, China)

*chengs@ccmu.edu.cn

Abstract: The resistance to nutrient deprivation or chemotherapy in tumor cells involved cell communication and
microenvironmental factors. The cytokine-like protein osteopontin (OPN) is suggested as a secretory signal molecule to
promote colorectal cancer (CRC) progression. This study aimed to investigate the regulation and the effects of OPN splicing
isoforms in CRC cells of differed chemo-sensitivities. Results showed that OPNc, one of the three major splicing isoforms,
was significantly increased in CRC cells treated with 5-fluorouracil (5-Fu) as demonstrated in the percentage of OPNc to
OPNt (total OPN). Overexpression of OPNc promoted the survivals with the increased resistance to 5-Fu in HCT-8 and
HT115 cells. A similar response was also observed in cells cultured in OPNc condition medium. Treatments of 5-Fu or OPNc
condition medium also increased the levels of nucleus Ca’* concentration indicated by a genetically engineered fluorescent
calcium indicator. The subsequent activation of CaMKII kinase lead to MeCP2 phosphorylation at the S421 residue, thus
reduced its binding to opn gene, and eventually increased the skipping of OPN exon 5 to form OPNc. By the supplement of
OPN neutralizing antibody in cultural medium, the 5-Fu induced nuclear Ca>" was dramatically attenuated, suggesting the
cellular functions of OPN might related to Ca>” dependent nuclear signaling. Collectively, our data implied that OPNc could
be a fast-responsive and horizontal transmissible factor to facilitate tumor survival and adaptation to stress conditions by

influencing intercellular communication.

Key Words: colorectal cancer, OPN splicing isoform, 5-Fu, nuclear Ca®>’, MeCP2
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growth factor ( Mydgf ) A B U5 A% B WA AR ™ A 9 25 A0 I 1 o SR, IR 20 2 75 3B ok 4 My dgf 5 5 114
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A-3-048 MLLT11 Upregulation Promotes Cancer Cell Growth and Metastasis in Bladder Cancer

Yu Jiawei',Chang Yuanyuan',Yuan Luoxiang',Huang Ting',zhao Jingxuan',Zhu Yuankang®,Jin Honglei'" ( 'School of
Laboratory Medicine and Life Sciences, Wenzhou medical university, Wenzhou,325035; ’The Second Clinical Medical School,
Wenzhou medical university, Wenzhou,325035)

*jhlbmd@163.com

MLLT11, also named ALLI-fused from chromosome 1q (AF1q), was first identified from acute myeloid leukemia (AML)
and located on chromosome band 1q21. Our recent study has demonstrated that MLLT11 played a significant role in a cancer
progress that miR-411 downregulation enhanced tumor growth in human bladder cancer (BC). However, so far it is not clear
precisely that the depth biological function of MLLT11 in BC. Here, we found that MLLT11 was dramatically upregulated
in major of bladder cancer patients, which was significantly poorer overall survival (OS) that based on the TCGA database.
Moreover, MLLT11 overexpression was observed in n-butyl-N-(4-hydroxybutyl)-nitrosamine (BBN)-induced BCs. The same
is true for evaluation of the expression of MLLT11 in human BC tissues and cell lines. In addition, knock out and knock down
MLLT11 markedly inhibited BC cell proliferation and metastasis in vitro and in vivo. Mechanistically, knock out MLLT11 on
the one hand upregulated transcription factor c-Jun expression in turn promoted p21 expression and resulted in cycle arrest
at the G2/M phase, further hindered BC tumor growth, on the other hand inhibited BC cell invasion by downregulation of
MMP2 expression and inhibited BC cell migration through accelerating RhoC protein degradation respectively. In conclusion,
our studies make people have a better understanding of the role of MLLT11 in human BC development and suggest MLLT11

acts as a novel target for treatment and prognosis of BC patients.

Key words: MLLT11, bladder cancer, cell growth, metastasis
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A-3-050 Structural insights into the activation of ubiquitin-specific protease 46 by WDR48 and WDR20
Hanwen Zhu', Tianlong Zhang', Fang Wang', Jun Yang', and Jianping Ding"'('State Key Laboratory of Molecular Biology,
National Center for Protein Science Shanghai, Shanghai Science Research Center, CAS Center for Excellence in Molecular
Cell Science, Shanghai Institute of Biochemistry and Cell Biology, University of Chinese Academy of Sciences, Chinese
Academy of Sciences, Shanghai 200031, China)

* jpding@sibceb.ac.cn

Ubiquitination is an important and reversible post-translational modification that regulates the stability, localization and
function of proteins in many cellular processes. Deubiquitinases are responsible for the removal of ubiquitin chains from
proteins, and ubiquitin-specific proteases (USPs) are the largest family of deubiquitinases, some of which are regulated by
WD40-repeat proteins. The deubiquitinating activity of USP46 can be activated by WDR48 and WDR20; however, the
molecular mechanism remains elusive. We determined the crystal structure of the USP46-WDR48-WDR20 complex at 3.1 A
resolution and validated the functional roles of key residues involved in the assembly of the complex with both in vitro and in
vivo functional assays. The structural and functional data demonstrate that the binding of WDR48 and WDR20 can activate
the activity of USP46 independently and synergistically and plays an indispensible role in USP46-mediated deubiquitination
of PHLPP1 in the Akt signaling pathway. Detailed comparison of all available USP46 and USP12 structures reveals that the
WDR48 binding not only stabilizes the Fingers subdomain but also increases conformational flexibility of several structural
elements surrounding the catalytic center; and the combined effects render a moderate activation of the USPs. The further
binding of WDR20 largely restores the WDR48-binding induced conformational changes and stabilizes the conformations of
those structural elements surrounding the catalytic center, and thus potentiates the activity of the USPs. These results provide

new insights into the molecular mechanism of the activation of USPs by WD40-repeat proteins.

Key words: Ubiquitination, deubiquitinases, ubiquitin-specific proteases, USP46, WD40-repeat protein, allosteric regulation

A-3-051 Structural insight into human N6amt1-Trm112 complex functioning as a protein methyltransferase
Wenjing Li ', Yu Shi "%, Tianlong Zhang ', Jie Ye ', and Jianping Ding ">~ (* State Key Laboratory of Molecular Biology, CAS
Center for Excellence in Molecular Cell Science, Shanghai Institute of Biochemistry and Cell Biology, University of Chinese
Academy of Sciences, Chinese Academy of Sciences, 320 Yue-Yang Road, Shanghai 200031, China; > School of Life Science
and Technology, Shanghailech University, 393 Hua-Xia Zhong Road, Shanghai 201210, China)

* jpding@sibeb.ac.cn.

Keywords: N6amtl, Trm112, 6mA modification, DNA methyltransferase, protein methyltransferase, substrate specificity.
DNA methylation is an important epigenetic modification in many organisms and can occur on cytosine or adenine. N6-
methyladenine (6mA) exists widespreadly in bacterial genomes, which plays a vital role in the bacterial restriction-
modification system. Recently, 6mA has also been reported to exist in the genomes of a variety of eukaryotes from unicellular
organisms to metazoans. There were controversial reports on whether human N6amtl, which was originally reported as a
glutamine MTase for eRF1, is a putative 6mA DNA MTase. We report here the crystal structure of human N6éamt1-Trm112
in complex with cofactor SAM. Structural analysis shows that Trm112 binds to a hydrophobic surface of N6éamtl to stabilize
its structure but does not directly contribute to substrate binding and catalysis. The active site and potential substrate-binding
site of N6amtl are dominantly negatively charged and thus are unsuitable for DNA binding. The biochemical data confirm
that the complex cannot bind DNA and has no MTase activity for DNA, but exhibits activity for the methylation of GIn185 of
eRF1. Our structural and biochemical data together demonstrate that N6amt1 is a bona fide protein MTase rather than a DNA
MTase.
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A-3-052 A novel regulator of hepatic insulin signaling: extracellular thioredoxin
Yun Bai, Jia Liu and Liangwei Zhong (Medical School, University of Chinese Academy of Sciences, the Campus of Yangi,
Huai Rou, 101408 Beijing, China)

*liazho@ucas.ac.cn

Type-2 diabetes is a metabolic disease. This study has revealed that the activity of serum thioredoxin (Trx) appears as a good
biomarker for type-2 diabetes. To address the underlying mechanism, we considered the effect of extracellular Trx on hepatic
insulin signaling. Here, we report that extracellular Trx acts as a double-edged sword for liver insulin signaling, depending
on the level ratio of extracellular and intracellular Trx. Under the conditions with type-2 diabetes/insulin resistance, the
presence of increased serum Trx and decreased liver Trx causes the negative effect on insulin signaling, which results from
an increase in extracellular Trx entry via insulin receptor, the latter induces upregulation of PTP1B. We have demonstrated
that extracellular Trx-induced upregulation of PTP1B expression is mediated by insulin receptor and not by Trx itself. In
contrast, under the healthy conditions with normal levels of serum and liver Trx, the amount of extracellular Trx entering the
cells is less, and the role of extracellular Trx is involved in promoting insulin binding to its receptor, leading to an increase in
phosphorylation of insulin receptor 3 subunit/AKT and glucose uptake. Our findings provide a new mechanism for regulation

of hepatic insulin signaling by extracellular Trx.

Key words: glucose, insulin signaling, PTP1B, thioredoxin, type-2 diabetes

A-3-053 The saponin D39 blocks dissociation of nonmuscular myosin heavy chain IIA from TNF receptor
2, suppressing tissue factor expression and venous thrombosis

Ke-feng Zhai"**, Wen-gen Cao', Jun-ping Kou’( 'School of Biological and Food Engineering, Suzhou University, Suzhou,
234000; *Jiangsu Key Laboratory of TCM Evaluation and Translational Research, China Pharmaceutical University,
Nanjing,211198)

*csbmb@sibs.ac.cn (Corresponding Author Email: kefengzhai@163.com)

Non-muscular myosin heavy chain IIA (NMMHC IIA) plays a key role in tissue factor expression and venous thrombosis.
Natural products might inhibit thrombosis through effects on NMMHC IIA. Here, we have shown that a natural saponin,
D39, from Liriope muscari exerted anti-thrombotic activity in vivo, by targeting NMMHC IIA. Expression and activity of
tissue factor in endothelial cells were analysed in vitro by Western blot and simplified chromogenic assays. Interactions
between D39 and NMMHC IIA were assessed by serial affinity chromatography and molecular docking analysis. D39-
dependent interactions between NMMHC IIA and TNF receptor 2 (TNFR2) were measured by immunofluorescence, co-
immunoprecipitation and proximity ligation assays. Anti-thrombotic activity of D39 in vivo was evaluated with a model of
inferior vena cava ligation injury in mice. D39 inhibited tissue factor expression and procoagulant activities in HUVECs and
decreased thrombus weight in inferior vena cava-ligated mice dose-dependently. Serial affinity chromatography and molecular
docking analysis suggested that D39 bound to NMMHC IIA. In HEK293T cells, D39 inhibited tissue factor expression
evoked by NMMHC IIA overexpression. This effect was blocked by NMMHC IIA knockdown in HUVECs. D39 inhibited
dissociation of NMMHC IIA from TNFR2, which subsequently modulated the Akt/GSK3B-NF-«B signalling pathways. D39
inhibited tissue factor expression and thrombus formation by modulating the Akt/GSK3p and NF-«B signalling pathways
through NMMHC ITA. We identified a new natural product that targeted NMMHC IIA, as a potential treatment for thrombotic

disorders and other vasculopathies.

Key Words: nonmuscular myosin heavy chain I1A, TNF receptor 2, saponin D39, tissue factor, venous thrombosis, signalling

pathways



A-3-054 The N-end rule ubiquitin ligase UBR2 mediates NLRP1B inflammasome activation by anthrax lethal
toxin

Hao Xu'", Jianjin Shi'f, Hang Gao®, Ying Liu’, Zhenxiao Yang', Feng Shao'", Na Dong"”"( 'National Institute of Biological
Sciences, Beijing, 102206, *College of Animal Science and Technology, China Agricultural University, Beijing, 100193)

* shaofeng@nibs.ac.cn or dongna@cau.edu.cn.  TThese authors contributed equally.

Anthrax lethal toxin (LT) is known to induce NLRP1B inflammasome activation and pyroptotic cell death in macrophages
from certain mouse strains in its metalloprotease activity-dependent manner, but the underlying mechanism is unknown.
Here we establish a simple but robust cell system bearing dual fluorescence reporters for LT-induced ASC specks formation
and pyroptotic lysis. A genome-wide siRNA screen and a CRISPR-Cas9 knockout screen were applied to this system
for identifying genes involved in LT-induced inflammasome activation. UBR2, an E3 ubiquitin ligase of the N-end rule
degradation pathway, was found to be required for LT-induced NLRP1B inflammasome activation. LT is known to cleave
NLRPI1B after Lys-44. The cleaved NLRP1B, bearing an N-terminal leucine, was targeted by UBR2-mediated ubiquitination
and degradation. UBR2 partnered with an E2 ubiquitin-conjugating enzyme UBE2O in this process. NLRP1B underwent
constitutive autocleavage before the C-terminal CARD domain. UBR2-mediated degradation of LT-cleaved NLRP1B thus
triggered release of the noncovalent-bound CARD domain for subsequent capase-1 activation. Our study illustrates a unique

mode of inflammasome activation in cytosolic defense against bacterial insults.

Key Words: Anthrax lethal toxin, N-end rule pathway, NLRP1B inflammasome, UBR2

A-3-055 An insight into the biological function of a highly conserved C-terminal domain of Indian
hedgehog N-fragment

Xiaoqing Wang ', Gefei Han ', Yanfang Liu ', Gang Ma "*( 'Bio-X Institutes, Key Laboratory for the Genetics of
Developmental and Neuropsychiatric Disorders (Ministry of Education), Shanghai Jiao Tong University, Shanghai 200240,
PR. China; *Bio-X-Renji Hospital Research Center, Renji Hospital, School of Medicine, Shanghai Jiao Tong University,
Shanghai 200240, PR. China)

*magang@sjtu.edu.cn

Indian hedgehog (Ihh) is a highly conserved secreted signaling protein involved in regulating cartilage formation and
development. Under physiological conditions, Thh is synthesized as a precursor that undergoes auto-processing into the highly
conserved N-terminal domain (IhhN), which is responsible for the signaling activities by forming multimers, and the C-terminal
domain (IhhC), catalyzing auto-processing reaction. However, there has been little study for the functions of the C-terminus
of IhhN although it is near the self cleavage site and highly conserved at various homologs. In this study, we mutated certain
amino acids of the C-terminus and found that four amino acids including K191, S192, E193 and H194, acting as a domain,
are essential for Thh self cleavage. In addition, S195, A196 and A197 are important for the formation of the stable multimers.
All results suggest that the C-terminus of [hhN plays an important role in the physiological function of Ihh, and these findings

contribute to a better understanding of the biochemical properties of the Thh and Hedgehog protein families.

Key Words: Indian hedgehog signaling pathway, C-terminus of ThhN, Biological function, Self cleavage, Formation of
multimer
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A-3-056 TCAB1 induces Epithelial-to-mesenchymal transition by recruiting USP11 deubiquitized TGFBR2
to activate TGFB pathway

Gao Ruigi', Niu Jing™, Ding Wei ( "’Department of biochemistry and molecular biology, Capital Medical University,100069;
’Department of medical genetics and development biology, Capital Medical University,100069)

*niujing2006@sina.com; weiding@ccmu.edu.cn

TCABI (Telomere Cajal Body protein 1) is an important component of Cajal body. It participates in telomere elongation,
repairs DNA double strands break and promotes tumor development. Its high expression is related to cell proliferation and
poor prognosis of patients. However, little is known about the mechanism through which it regulates cancer progression.
Our team found that overexpression of TCAB1 can promote the proliferation and migration of A549 cells. Conversely,
downregulation of TCABI1 inhibited cell proliferation and migration of A549 cells. GST-Pulldown and Co-IP experiments
showed that TCABI interacted with USP11 in cells. USP11 (Ubiquitin-specific peptidasell) is a deubiquitinase, which can
activate the TGFf pathway and promote EMT by stabilizing TGFBR Il . Moreover, we found that overexpression of TCAB1
increased the protein level of intracellular TGFBR II. Our research group will further examine the effect of TCAB1 on the
activity of USP11 deubiquitinase through in vitro deubiquitination experiments, and detect the mechanism of TCAB1 on
EMT. Our study provides evidence that TCAB1 promotes tumor migration by activating TGFp pathway and suggests that

downregulating TCAB1 may be a promising therapeutic approach for cancer treatment.

Key Words: TCABI, USP11, TGFBR I, EMT

A-3-057 SIRT6 Inhibitor, OSS_128167 Restricts HBV Transcription and Replication through Targeting
Transcription Factor PPARa

Hui Jiang', Sheng-Tao Cheng', Juan Chen®" ( 'The Key Laboratory of Molecular Biology of Infectious Diseases designated
by the Chinese Ministry of Education, Institute for Viral Hepatitis, Department of Infectious Diseases, The Second Affiliated
Hospital, Chongqing Medical University, Chongqing, China, 400016)

*chenjuan2014@cqmu.edu.cn

Hepatitis B virus (HBV) is a major public health threat and leading to end-stage liver diseases, such as hepatitis and
hepatocellular carcinoma. Current FDA approved therapeutic for chronic HBV infection (CHB) are limited to nucleos(t)ides
(NAs) and interferon alfa (IFNa). NAs decrease HBV DNA level markedly by inhibiting viral reverse transcription. However,
long-term use of these NAs often results in generation of drug-resistant virus. IFNa is showed to be useful in part of
individuals, but has serious side effects. Therefore, identification of new agents will contribute to the development of curative
therapies for CHB. To identify the effective molecular, we screened 3000 compounds from a small molecular compound
library and focused on OSS-128167, a selective inhibitor of Sirtuin 6 (SIRT6). In this study, we revealed that OSS 128167
could decrease the level of HBV core DNA and 3.5-Kb RNA in vitro. Furthermore, OSS 128167 administration to HBV
transgenic mice also markedly suppressed hepatic HBV DNA and 3.5-Kb RNA level. Then, we explored the underlining
mechanism. We found that depletion of SIRT6 inhibited HBV transcription and replication in HepG2.2.15 and HBV-infected
HepG2-NTCP cells, whereas overexpression of SIRT6 enhanced HBV transcription and replication. In addition, HBV core
promoter was significantly activated by SIRT6 through upregulating peroxisome proliferator-activated receptors o (PPARa)
expression. Consistently, silence of PPARa relieved the enhancement of HBV transcription induced by SIRT6. Notably, our

data suggest that OSS 128167 may serve as a potent therapeutic for treatment of HBV.

Key Words: OSS 128167, SIRT6, HBV, antiviral, core promoter, PPARa



A-3-058 Molecular Mechanisms and Therapy Strategies of AGR2 induced Chemoresistance

Mengqi Jia', Yunqiu Wang', Huanmin Niu' and Huiqing Yuan'*" ( Institute of medical science, The second hospital of
Shandong University, Jinan, 250313; *Key Laboratory of Experimental Teratology of the Ministry of Education, Shandong
University School of Basic Medicine,Jinan, 250014)

*lyuanhq@sdu.edu.cn

Malignant tumors are serious diseases that seriously threaten human health. The treatment is mainly based on surgical
treatment, radiation therapy, chemotherapy and immunotherapy in recent years. The low selectivity of drug resistance and
precision medication is a difficult problem to control. Anterior gradient 2 (AGR2), an endoplasmic reticulum (ER)-resident
protein-disulfide isomerase (PDI), is associated to cancer development and malignant progression. There are few studies on
AGR2 and tumor resistance. Screening AGR2 expression and sensitivity to cytotoxic chemotherapy drugs and targeted drugs
of tumor cells, we show that low level of AGR2 promotes the Multi-drug resistant phenotype of prostate cancer and lung
cancer. We found that both intracellular and secreted AGR2 participated in drug resistance through different mechanisms.
Firstly, extracellular AGR2 directly interacts with VEGFA to promote angiogenesis and resistance to bevacizumab in prostate
cancer. Importantly, GSH and cabozantinib effectively blocked the pro-angiogenic effect of thAGR2 in vitro and in vivo,
providing evidence that secreted AGR2 acts as a predictive biomarker for selection of angiogenesis-targeting therapeutic
drugs based on its levels in the circular system. We also provided evidence identifying intracellular AGR2 negatively
regulates MRP2 expression and mediates multidrug resistance of tumor chemotherapy. Molecular mechanism indicates AGR2
promote MRP2 endocytosis and degradation through promote its ubiquitination. In addition, AGR2 negatively regulates the
proteasome activity of tumor cells through regulates the proteasome RP-CP association, and mediates tumor cell sensitive to
proteasome inhibitor Bortezomib. Finally, we provide a Docetaxel and Bortezomib sequential therapy strategy to overcomes
acquired resistance in Chemotherapy. Those founds highlighting the importance of AGR2 as a predictive marker for selection

of subgroup patients in chemotherapy.

Key Words: AGR2, disulfide isomerase, multidrug resistance, angiogenesis, proteasome activity

A-3-059 REGy Ablation Impedes Dedifferentiation of Anaplastic Thyroid Carcinoma and Accentuates
Radio-therapeutic Response by regulating Smad7-TGF-§ pathway

Chan Jiao', Lin Li’, Jianru Xiao”’, Lei Li"", Yongyan Dang'’, Xiaotao Li"*" ( 'Shanghai Key Laboratory of Regulatory
Biology, Institute of Biomedical Sciences, School of Life Sciences, East China Normal University, 500 Dongchuan Road,
Shanghai 200241, China; *Department of Orthopedic Oncology, Changzheng Hospital, The Second Military Medical
University, 415 Fengyang Road, Shanghai 200003, China, *Department of Molecular and Cellular Biology, Dan L. Duncan
Cancer Center, Baylor College of Medicine, One Baylor Plaza, Houston, TX 77030, USA)

*xiaotaol@bcm.edu

Anaplastic thyroid cancer (ATC) is the most aggressive human thyroid malignancy, characterized by dedifferentiation and
resistance to radioiodine therapy. The underlying mechanisms regulating ATC dedifferentiation are largely unknown. Here, we
show that REGy, a non-canonical proteasome activator highly expressed in ATC, is an important regulator of differentiation
in ATC cells. Ablation of REGy significantly restored expression of thyroid specific genes, enhanced iodine uptake, and
improved the efficacy of *' I therapy in ATC xenograft models. Mechanistically, REGy directly binds to the TGF-B signaling
antagonist Smad7 and promotes its degradation, leading to the activation of TGF-B signal pathway. With gain- and loss-of-
function studies, we demonstrate that Smad7 is an important mediator for the REGy function in ATC cell dedifferentiation and
metastasis, which is supported by expression profiles in human ATC tissues. It seems that REGy impinges on repression of

thyroid-specific genes and promotion of tumor malignancy in ATC cells by activating TGF-f signal pathway via degradation
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of Smad7. Thus, REGy may serve as a novel therapeutic target for allowing radioiodine therapy in anaplastic thyroid cancer

patients with poor prognosis.

Keywords: REGy, anaplastic thyroid cancer, NIS, radioiodine therapy, TGF-p, Smad7
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A-3-061 Reductive stress induced by Ero1a S-nitrosation in endoplasmic reticulum accelerates cell
senescence

Xinhua Qiao', Chang Chen"*" (‘National Laboratory of Biomacromolecules, CAS Center for Excellence in
Biomacromolecules, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China; *University of Chinese
Academy of Sciences, Beijing 100049, China)

*Correspondence: changchen@moon.ibp.ac.cn

Redox homeostasis in cells is crucial for the function of biomacromolecules. Oxidative stress is known to mediate many
cellular signal transduction in physiological and pathological processes, however, the biological effects and mechanisms
of reductive stress (RS, an abnormal increase in electron pressure or reducing equivalents (GSH/GSSG; NADH/NAD';
NADPH/NADP") are still poorly understood. In this study, we found that the ER exhibited reductive stress in senescent cells,
and reductive stress accelerated senescence. Further study showed that the decrease of Erola activity is an important cause of
ER reductive stress in the process of aging, and delaying aging was successfully achieved by increasing the oxidative power
in the ER. For mechanism study, we found the Erolo S-nitrosation increased in senescence cells. Erola C166 and C131 were
identified as the site of S-nitrosation and result in decreasing of Erola activity. Moreover, we found that ER reductive stress
led to protein homeostatic imbalance and decreased ER folding ability which accelerated aging. Our results suggested a new

mechanism of aging caused by insufficient oxidation in the ER.



Key Words: Reductive Stress, ER, Erola, S-nitrosation, Cell senescence
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A-3-062 Protein lysine de-2-hyroxyisobutyrylation by CobB in prokaryotes
Hanyang Dong', Kai Zhang'' ( 'Department of Biochemistry and Molecular Biology, Tianjin Medical University, Tianjin,
300070)

*kzhang@tmu.edu.cn

Abstract: The novel post-translational modification, lysine 2-hydroxyisobutyrylation (Khib), has recently been thought to
be an evolutionarily conserved histone mark. Here we report a comprehensive identification of Khib in Proteus mirabilis (P,
mirabilis). 4735 2-hydroxyisobutyrylation sites that were identified on 1051 proteins in P. mirabilis were characterized in
abundance, distribution and functions.1 Furthermore, we demonstrate that CobB serves as a lysine de-2-hydroxyisobutyrylation

enzyme that regulates glycolysis and cell growth in prokaryotes, for the first time. We identified the specific binding of

610¢

CobB to Khib using a novel self-assembled multivalent photo-crosslinking peptide probe,2 demonstrated that CobB can
catalyze lysine de-2-hyroxyisobutyrylation both in vivo and in vitro. The R58 of CobB is a critical site for its lysine de-
2-hyroxyisobutyrylase activity. Using quantitative proteomics approach, we identified 99 endogenous substrates that are
targeted by CobB for de-2-hyroxyisobutyrylation. We further revealed that CobB can regulate catalytic activities of ENO
by removing the K343hib and K326ac of ENO simultaneously, which account for changes of bacterial growth. In brief, we
systematically identified Khib in prokaryotes and dissected a Khib-mediated molecular mechanism that is catalyzed by CobB

for the regulation of the activity of metabolic enzymes as well as the cell growth of bacteria.
Key Words: Post-translational modification, Lysine 2-hydroxyisobutyrylation, Enzyme, CobB, Biochemistry
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FIFDXIAE R R A G, [ FDX1EE (B KA Bamh s Flsg-AAVSIZRMIAREL, 50 nmoleL-15 P58 e 4b 35 1Y
sg-FDX1 #liffirfe—PARP FKik/KT- W EHFEAL (P<0.01) 5 HFGEETEsg-FDX1 401 % p-EGFR Il p-ERK 25 3Rk
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A-3-064 Arginine methylation of SIRT7 couples glucose sensing with mitochondria biogenesis

Wei-Wei Yan', Yun-Liu Liang', Qi-Xiang Zhang’, Di Wang', Ming-Zhu Lei’, Jia Qu', Xiang-Huo He’,Qun-Ying Lei'* & Yi-
Ping Wang"" ('Fudan University Shanghai Cancer Center, Cancer Metabolism Laboratory, Institutes of Biomedical Sciences,
Shanghai Medical College, Fudan University, Shanghai, China; *Department of Biochemistry and Molecular Biology, School
of Basic Medical Sciences, Fudan University, Shanghai, China; *Fudan University Shanghai Cancer Center, Institutes of
Biomedical Sciences, Shanghai Medical College, Fudan University, Shanghai, China; *State Key Laboratory of Medical
Neurobiology, Fudan University, Shanghai, China)

* yiping_wang@fudan.edu.cn

Sirtuins (SIRTs) are a class of lysine deacylases that regulate cellular metabolism and energy homeostasis. Although sirtuins
have been proposed to function in nutrient sensing and signaling, the underlying mechanism remains elusive. SIRT7, a histone
H3K18-specific deacetylase, epigenetically controls mitochondria biogenesis, ribosomal biosynthesis, and DNA repair. Here,
we report that SIRT7 is methylated at arginine 388 (R388), which inhibits its H3K 18 deacetylase activity. Protein arginine
methyltransferase 6 (PRMT6) directly interacts with and methylates SIRT7 at R388 in vitro and in vivo. R388 methylation
suppresses the H3K 18 deacetylase activity of SIRT7 without modulating its subcellular localization. PRMT6-induced H3K 18
hyperacetylation at SIRT7-target gene promoter epigenetically promotes mitochondria biogenesis and maintains mitochondria
respiration. Moreover, high glucose enhances R388 methylation in mouse fibroblasts and liver tissue. PRMT6 signals glucose
availability to SIRT7 in an AMPK-dependent manner. AMPK induces R388 hypomethylation by disrupting the association
between PRMT6 and SIRT7. Together, PRMT6-induced arginine methylation of SIRT7 coordinates glucose availability
with mitochondria biogenesis to maintain energy homeostasis. Our study uncovers the regulatory role of SIRT7 arginine

methylation in glucose sensing and mitochondria biogenesis.

Key Words: arginine methylation, glucose sensing, mitochondria biogenesis, PRMT6, SIRT7

A-3-065 Structural Insights into Repression of the Pneumococcal Fatty Acid Synthesis Pathway by
Repressor FabT and Co-repressor Acyl-ACP

Gang Zuo, Zhi-Peng Chen, Yong-Liang Jiang, Zhongliang Zhu, Chengtao Ding, Zhiyong Zhang, Yuxing Chen, Cong-Zhao
Zhou* and Qiong Li* (Hefei National Laboratory for Physical Sciences at the Microscale and School of Life Sciences,
University of Science and Technology of China, Hefei, Anhui 230027)

*ligiong@ustc.edu.cn or zcz@ustc.edu.cn

The Streptococcus pneumoniae fatty acid synthesis pathway is globally controlled at the transcriptional level by repressor
FabT and its co-repressor acyl cattier protein (acyl-ACP), the intermediate of phospholipid synthesis. Here, we report the
crystal structure of FabT complexed with a 23-bp dsDNA, which indicates that FabT is a weak repressor of low DNA-
binding affinity in the absence of acyl-ACP. Modification of ACP with a long-chain fatty acid is necessary for the formation
of a stable complex with FabT, mimicking in vitro by cross-linking, which significantly elevates the DNA-binding affinity of
FabT. Altogether, we propose a putative working model of gene repression under the double control of FabT and acyl-ACP,



elucidating a distinct repression network for Pneumococcus to precisely coordinate fatty acid synthesis.

Key Words: co-repressor, fatty acid synthesis, repression, transcription repressor

A-3-066 Structure and genome investigations of two freshwater podoviridae cyanophages from Lake
ChaoHu

Jun-Tao Zhang, Feng Yang ,Yong-liang Jiang, Yuxing Chen and Cong-Zhao Zhou* (Hefei National Laboratory for Physical
Sciences at the Microscale and School of Life Sciences, University of Science and Technology of China, Hefei, Anhui 230027)

zhangjt@mail.ustc.edu.cn or zcz@ustc.edu.cn

The Caudovirales, known as tailed bacteriophages, comprises the vast majority (>95%) of bacteriophages. They all have
in common a proteinaceous head, which encloses a single linear double-stranded DNA, and a tail. Three families are
distinguished by the morphology of their tail: Myoviridae (long contractile tail), Podoviridae (short noncontractile tail),
and Siphoviridae (long flexible noncontractile tail). Cyanophages are bacteriophages that specifically infect their host
cyanobacteria, which contribute to the carbon cycle of the water biosphere by infecting and degrading their hosts, and
thus play an active role in water ecology. Cyanophages have evolved together with their host for 3 billion years. Studies
of cyanophages would improve our understanding on the co-evolution between cyanobacteria and cyanophages. However,
compared to the well-studied marine cyanophages, structural and genomic information of freshwater cyanophages is remain
largely unknown. Here, we separated and identified two Podoviridae cyanophages with similar morphology, who are termed
Paml-1 and Pam1-2, respectively. We solved the capsid structure of Pam1-1 at the resolution of 3.6 angstrom, and analyzed
the genome sequences of Pam1-1 and Pam1-2. Moreover, we will solve the structures of the tail and baseplate, and further

figure out their co-evolution with host and the molecular mechanisms on self-assembly and host-phage recognition specificity.

Key Words: Podoviridae, cyanophage, genome, cryo-EM structure

A-3-067 Coordinated regulation on transcription of nirA operon via NtcA and NtcB in Anabaena
sp.PCC7120

Shu-Jing Han, Yong-Liang Jiang, Ning Cui, Hui Sun, Ke Zhou, Jing Li, Qiong Li, Yuxing Chen*, Cong-Zhao Zhou* (Hefei
National Laboratory for Physical Sciences at the Microscale and School of Life Sciences, University of Science and
Technology of China, Hefei, Anhui 230027, China)

Corresponding email: zcz@ustc.edu.cn.

Cyanobacteria are prokaryotes, also known as “blue-green algae”, which can execute photosynthesis and thus play an
important role in the early formation of the Earth’s atmosphere. Cyanobacteria can use a variety of nitrogen sources, but they
prefer to use ammonium. The nitrate assimilation pathway (termed nir4 operon) begins when the environment is lack of

ammonium.

NtcB, a LysR-type transcriptional regulator (LTTR), functions as a homo-tetramer, each subunit of which consists of two
domains: an N-terminal DNA-binding domain (DBD) and a C-terminal effector-binding domain (EBD). NtcB regulates the

genes involved in nitrate assimilation in Anabaena sp. PCC7120.
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NtcA is a cAMP receptor protein (CRP), which is also known as catabolite activator protein (CAP). NtcA is a global
transcription factor in Anabaena sp. PCC7120 and responds to nitrogen starvation signal 2-oxogluatarate (2-OG). NtcA binds
to -41.5 upstream of the transcription start site of nir4 operon, which belongs to the “class II” CRP-dependent promoter. In
fact, the nirA operon is regulated by two transcription activators (NtcA and NtcB) and the cognate co-activators (2-OG and

nitrite)

Key Words: coordinated regulation, NtcA, NtcB, transcription activation
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A-3-069 33-kDa annexin A3 isoform promotes HCC and its knockdown suppresses tumorigenesis and
malignancy via activating intrinsic apoptosis and suppressing ERK/I3K/Akt pathway

Ming-Zhong Sun', Nannan Li’, Shuqing Liu*’ ( 'Department of Biotechnology, Dalian Medical University, Dalian, 116044;
’Department of Biochemistry, Dalian Medical University, Dalian, 116044)

*lsqsmz@163.com

Hepatocellular carcinoma (HCC) is the third leading cause of most common cancer-related deaths due to its higher metastasis,
recurrence and chemoresistance. The applicable targets for its progression, drug-tolerance and prognosis are required.
Annexin A3 (ANXA3) is a member of the group A family of annexins in vertebrates. It contains two isoforms with the mole
masses of 36-kDa and 33-kDa. The majority of researches have been focused on the function and underlying mechanism
of the overall ANXA3 especially the 36-kDa ANXA3 in carcinogenesis and drug resistance, the role of 33-kDa ANXA3 in
is undistinguished. This work indicated that 33-kDa ANXA3 was significantly upregulated in tumorous tissues from HCC
patients. The knockdown of 33-kDa ANXA3 decreased the in vivo tumor growing velocity and malignancy of HepG2 cells
transplanted in nude mice. The in vitro experimental characterizations indicated the stable suppression of 33-kDa ANXA3

decreased the proliferation, colony forming, migration, invasion and angiogenesis abilities of HepG2 cells through decreasing



the expressions of Raplb, Racl, CRKL, pMEK1/2, pERK2, c-Myc in ERK pathway, deactivating pAkt and HIF-1a in
PI3K/Akt pathway, and enhanced the apoptosis, resistances to cisplatin and 5-fluorouracil of HepG2 cells through intrinsic
apoptosis signaling pathway. 33-kDa ANXA3 plays a vital role in HCC malignancy and chemoresistance. It is of potential

use in diagnosis and treatment for HCC.

Key Words: HCC, 33-kDa ANXA3, tumorigenesis, chemo-resistance, apoptosis

A-3-070 CRKL suppression decreases the proliferation, invasion and imatinib resistance of CML cells
Ming-Zhong Sun', Guoping Shi’, Shuqing Liu** ( 'Department of Biotechnology, Dalian Medical University, Dalian, 116044;
’Department of Biochemistry, Dalian Medical University, Dalian, 116044)

*Isqgsmz@163.com

BCR-ABL kinase activation triggers the downstream signaling molecules including phosphoinositide 3-kinase (PI3K)/
Akt, FAK/Src, STAT5 and ¢-MYC. The constitutive phosphorylation of CRKL attributed by BCR-ABL in chronic myeloid
leukemia cell line, K562, suggesting its important role of CRKL in BCR-ABL signaling transduction. In current work, we
obtained the monoclonal stable knockdown of CRKL by over 90% in K562 cells using shRNA interference and screening
against G418 through limited dilution method. CRKL knockdown decreased the proliferation, colony forming, migration and
invasion capacities of K562 cells, which was interpreted by the decreased expressions of p-Akt, FAK, p-Src, MMP2, MMP9,
p-STATS and c-Myec, and increased expression of E-cadherin in cells. CRKL suppression induced early apoptosis of K562
through reducing BCL-X expression. The induced imatinib sensitivity of K562 cells by CRKL knockdown was correlated
with BCRP reduction. The expression level of another CRK family member, CRKII, was increased following CRKL
knockdown in K562 cells, which might compensate the malfunction of CRKL. The current work indicates the upregulation of
CRKL potentially through activating PI3K/Akt, FAK/Src, transcription factors STATS and c-MYC, and inhibiting E-cadherin
and apoptosis of CML cells, promotes CML malignant progression and imatinib resistance. CRKL is of great use as a

diagnosis and therapeutic molecule in CML.

Key Words: CML, CRKL, proliferation, migration, invasion, apoptosis

A-3-071 FAM129A overexpression promotes ccRCC clinical progression by enhancing patient’s TNM
stage and Fuhrman grade

Shuging Liu', Shanliang Zheng®, Ming-Zhong Sun®’ ( 'Department of Biochemistry, Dalian Medical University, Dalian,
116044; *Department of Biotechnology, Dalian Medical University, Dalian, 116044)

*smzlsq@163.com

Clear cell renal cell carcinoma (ccRCC) is the most aggressive RCC subtype. It is characterized with high rates of local
invasion and metastasis, resistances to chemotherapy and radiotherapy. The pathogenesis, diagnosis and treatment target of
ccRCC needs more attention. The member A of family with sequence similarity 129 (FAM129A) was originally identified in
Eker rats with hereditary renal carcinoma induced by tuberous sclerosis 2 gene mutation (Tsc2). It is upregulated in thyroid
cancer, head and neck squamous cell carcinoma and sporadic renal carcinomas. FAM1294 was detected in sporadic RCCs,
clear cell, granular cell and spindle cell carcinomas, implicating its potential use as ab indicator for renal carcinogenesis,

while its function remains unclear in ccRCC. This work aimed to establish the deregulation and clinical association of
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FAM1294 expression with ccRCC. FAM1294 levels in 32 paired tumorous and paracancerous normal tissues form ccRCC
patients were measured by qRT-PCR. Compared with paired paracancerous tissues, FAMI294 level was globally increased
in patients’ cancerous tissues by ~3.2-fold (P=0.001). Among clinicopathology parameters, compared with localized ccRCC
group patients with p(TalNOMO), FAM1294 level in patients with p(T1b-T2NOMO) increased by ~171% (P=0.0116).
Compared with localized ccRCC patients, FAM1294 level in tumorous tissues from patients with advanced ccRCC
increased by 166% (P=0.018). FAM129A4 expression level was increased by 201% in tumorous tissues from patients with
Fuhrman>2 than patients with Fuhrman<2 (P=0.019). Current work shows FAM1294 acts as a promoting factor in ccRCC. Its

overexpression enhances ccRCC progression by promoting TNM stage and Fuhrman grade of ccRCC patients.

Key Words: ccRCC, FAM129A, Development, Progression
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A-4-001 The inhibitory effect of 17B-estradiol on triglyceride synthesis is dependent on ERa, not ERB in
skeletal muscle cells

Quan Liu", Rui Li", Guanjun Chen’, Jianming Wang®, Bingfeng Hu', Chaofei Li’, Xiachuan Zhu’, Yunxia Lu™* ( 'Clinical
Pharmacy, Class 2014, School of Pharmacy, *Center of Scientific Research, 3Department of Biochemistry and Molecular
Biology, 4The Comprehensive Laboratory, Anhui Medical University, Hefei, 230032; 5Department of Endocrinology, The
First Affiliated Hospital of Anhui Medical University, Hefei, 230022; 6Dalian Maple International School, Dalian,116100,
China; "Corresponding author. Department of Biochemistry and Molecular Biology, The Comprehensive Laboratory, Anhui
Medical University, No.81, Meishan Road, Hefei, Anhui 230032, PR China. Fax: +86 551 65168340, “ These authors (Quan
Liu and Rui Li) contributed equally to this work.)

Abstract: The aim of the study was to examine the inhibitory effects and the related mechanisms of 173-estradiol (E2) on
triglyceride synthesis and insulin resistance in skeletal muscle tissues and cells. Six-month-old female rats were subjected
to sham surgery (SHAM), ovariectomy (OVX) and ovariectomy plus E2 treatment (OVX+E2). The serum biochemical
parameters, pathological changes in uterus, liver and skeletal muscle, triglyceride (TG) content in muscle were detected.
Differentiated myotubes C2C12 were treated with palmitic acid (PA) or pretreated with E2, estrogen receptor (ER) o and
ERp agonist propylpyrazole triol (PPT) and diarylpropionitrile (DPN), expression of ERa and ERB, peroxisome proliferator-
activated receptor a (PPARa), CD36, fatty acid synthetase (FASN), adipose differentiation-related protein (ADRP),
phosphorylated acetyl-CoA carboxylase (p-ACC), phosphorylated protein kinase B (p-AKT) and phosphorylated c-Jun
N-terminal kinase (p-JNK) in skeletal muscle or C2C12 were analyzed by reverse transcription-polymerase chain reaction
(RT-PCR) and western blotting, respectively. Results of the present study demonstrated that E2 had suppressive effect on
OVX-induced body weight gain, muscle TG deposition and insulin resistance. ERa, CD36, PPARa, p-ACC and p-AKT
expression were decreased, while ERp, ADRP, FASN, and p-JNK expression were increased in the OVX group; meanwhile
E2 treatment reverted their expressions. In C2C12 cells, similarly, E2 and PPT inverted the changes induced by PA treatment,
yet DPN had the opposite effects. In conclusion, E2 could bind with ERa, thus activated CD36-PPARa pathway to reduce

muscle TG content and to improve insulin resistance in skeletal muscle and cells.

Key words: estrogen, fatty acid metabolism, ovariectomy, skeletal muscle, estrogen receptor.
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A-4-004 Sulfatide inhibits m6A methylation of MTF1 mRNA by interfering the m6A writer complex
formation

Qian Qian Cai', Ying Yang', Xing Zhong Wu"" ( 'Department of Biochemistry and Molecular Biology, School of Basic
Medical Sciences, Fudan University, Key Lab of Glycoconjugate Research, Ministry of Public Health, Shanghai, 200032)

*Correspondence: xz_wu@shmu.edu.cn.

Metal responsive transcription factor 1 (MTF1) is a zinc dependent transcription factor which is involved in the regulation of
intracellular signaling pathways. We noted that the expression and half-life of MTF1 mRNA were increased after sulfatide
treatment, and elevated MTF1 expression was significantly associated with low survival rate in HCC patients. We also
found that sulfatide inhibited the N6-methyladenosine (m6A) methylation of MTF1 mRNA by MeRIP-seq. As the m6A
modification is reversible due to the interplay of methyltransferase (MTase) ‘writer” and demethylase ‘eraser’ enzymes, with
the methyl group was recognized by m6A ‘reader’ proteins. We further detected whether sulfatide influenced the expressions
of m6A binding proteins (YTHDF1, YTHDF2, YTHDEF3), the m6A methyltransferases (METTL3, METTL14 and WTAP)
and the m6A demethylases (ALKBHS5 and FTO). Interestingly, even though sulfatide made no difference in the mo6A ‘writers,
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erasers or reader’ expression, but inhibited the METTL3-METTL14-WTAP complex interaction. In conclusion, this study

demonstrated that sulfatide may regulated MTF1 m6A modification by interfering the formation of m6A writer complex.

Key words: MTF1; sulfatide; HCC; m6A methylation; m6A writer complex
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A-4-006 ANGPTL3 association with lipid levels in obstructive sleep apnea patients

Juan Li', Yanwen Qin>", Yongxiang Wei'( 'Key Laboratory of Upper Airway Dysfunction-related Cardiovascular Diseases,
Beijing An Zhen Hospital, Capital Medical University, Beijing Institute of Heart, Lung, and Blood Vessel Diseases, Beijing
100029, China; *Key Laboratory of Remodeling-related Cardiovascular Diseases, Beijing An Zhen Hospital, Capital Medical
University, Beijing Institute of Heart, Lung and Blood Vessel Diseases, Beijing 100029, China)

*qinyanwen@yvip.126.com

Background: Obstructive sleep apnea (OSA) is a common sleep problem. It has been observed that many lipid/lipoprotein
abnormalities are prevalent in OSA. Angiopoietin-like protein 3(ANGPTL3) is well acknowledged as a key regulator of lipid
metabolism. However, no studies have investigated the involvement of ANGPTL3 in OSA. The purpose of this study was to
evaluate whether high levels of ANGPTL3 are markers of risk of OSA.

Methods: A total of 327 samples were used, including 271 OSA subjects and 56 controls. The concentration of serum
ANGPTL3 was measured by enzyme-linked immunosorbent assay. Polysomnography was used to diagnose obstructive sleep

apnea. The associations between ANGPTL3 and OSA were determined by multivariate regression analyses.

Results: Serum ANGPTL3 in patients with OSA was higher than that in the control group, and the difference was statistically
significant (median: 40.25 ng/ml vs 29.48 ng/ml, respectively; P=0.001). After adjusting for confounding factors, circulating
ANGPTLS3 levels were an independent risk factor for OSA (odds ratio=1.022/ng ANGPTL3, 95% CI 1.001-1.044, P=0.04)
and positively correlated with TC (r=0.2111, P<<0.001), TG (r = 0.2118, P<<0.001) and LDL-C (r = 0.1576, P<<0.001).



Conclusions: ANGPTL3 was significantly elevated in OSA and increased the risk of OSA.

Keywords: Obstructive sleep apnea, Angiopoietin-like protein 3, lipid metabolism
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A-4-008 Alpha-kinase 1 is a cytosolic innate immune receptor for bacterial ADP-Heptose

Ping Zhou'", Yang She"**, Na Dong3, Peng Li', Huabin He', Alessio Borio’, Qingcui Wu', Shan Lu', Xiaojun Ding’, Yong
Cao', Yue Xu', Wenging Gao', Mengqiu Dong', Jingjin Ding" >, Da-Cheng Wang’, Alla Zamyatina®, & Feng Shao" > ('
National Institute of Biological Sciences, Beijing, 102206, China; ° National Laboratory of Biomacromolecules, Institute
of Biophysics, Chinese Academy of Sciences, Beijing 100101, China; ’ College of Animal Science and Technology, China
Agricultural University, Beijing 100094, China; * Department of Chemistry, University of Natural Resources and Life
Sciences, A-1190 Vienna, Austria; 5Beijing Mingde Zhengkang Technologies Co., Ltd., Beijing, 102206, China; " These

authors contributed equally to this work)
*shaofeng@nibs.ac.cn
Immune recognition of pathogen-associated molecular patterns (PAMPs) by pattern recognition receptors often activates

proinflammatory NF-kappaB signalling. Here we combined a transposon screen in Yersinia pseudotuberculosis with

biochemical analyses and identified ADP-beta-D-manno-heptose (ADP-Hep), which mediates type III secretion system-
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dependent NF-kappaB activation and cytokine expression. ADP-Hep, but not other heptose metabolites, could enter host
cytosol to activate NF-kappaB. A CRISPR-Cas9 screen showed that activation of NF-kappaB by ADP-Hep involves an
ALPK1 (alpha-kinase 1)-TIFA (TRAF-interacting protein with forkhead-associated domain) axis. ADP-Hep directly binds the
N-terminal domain of ALPK1, stimulating its kinase domain to phosphorylate and activate TIFA. The crystal structure of the
N-terminal domain of ALPK1 and ADP-Hep in complex revealed the atomic mechanism of this ligand-receptor recognition
process. HBP was transformed by host adenylyltransferases into ADP-heptose 7-P, which could activate ALPKI1 to a lesser
extent than ADP-Hep. ADP-Hep (but not HBP) alone or during bacterial infection induced Alpk1-dependent inflammation
in mice. Our findings identify ALPK1 and ADP-Hep as a pattern recognition receptor and an effective immunomodulator,

respectively.

Keywords: innate immunity, bacterial infection, ALPK1, ADP-heptose.

A-4-009 Anti-tumor effect of the polysaccharides from cultivated Dendrobium huoshanense stems on
lung carcinoma in vitro and in vivo

Ji-chun Ge ®, Qiang-ming Li®, Li-hua Pan *®, Xue-giang Zha ", Jian-ping Luo ™ ( * School of Food and Biological
Engineering, Hefei University of Technology, Hefei 230009, China; " Research Center of Biochemical Engineering of
Agricultural Products, Ministry of Education, Hefei, 230009, China)

*jianpingluo@hfut.edu.cn; *zhaxueqiang@hfut.edu.cn

Cancer is one of the major public health problems globally which remains a disease of high morbidity and mortality. At
present, the conventional lung cancer therapeutic schedule is surgery supplemented with chemotherapy and radiotherapy, and
endeavors to prevent postoperative metastasis in clinical practice. Unfortunately, these treatments produce high prevalence
of metastasis and recurrence, furthermore, most adjuvant therapies are nonspecific and inevitably cause adverse effects.
Therefore, there is a critical need to explore and evaluate more effective alternative strategies for the treatment of lung
cancer. It has become a hot research field in the drug development area to find the anti-tumor agents with notably curative
effect as well as less adverse reactions. Dendrobium huoshanense, a well-known edible traditional Chinese medicine herb,
is wildly used in medicines and health supplement. Our previous study has demonstrated that the polysaccharides isolated
from cultivated Dendrobium huoshanense (cDHP) can alleviate lung inflammation in cigarette smoke-induced mice. In this
study, the present work was attempted to investigate the antitumor activity and possible underlying mechanism of cDHP
on lung cancer using a murine Lewis Lung Cancer model in vitro and in vivo. Results showed that cDHP was capable of
repressing Lewis lung cancer (LLC) cells growth in vitro and in vivo. cDHP provided a dose-dependent impairment of cell
vitality, induction of apoptosis and cell cycle arrest of LLC cells. The results of animal experiments showed that cDHP not
only inhibited the tumor growth, but also increased the immune organ indices, ConA-induced lymphocytes proliferation,
and serum cytokine levels, as well as the activities of immune cells in spleen of LLC tumor-bearing mice. These findings
suggested that D. huoshanense presented remarkable anti-tumor activity and could be a potential novel leading agent to

inhibit lung cancer cell growth.

Keywords: Dendrobium huoshanense; Polysaccharides; Antitumor activity; Lung cancer

A-4-010 Dendrobium officinale polysaccharide modulates tumor-associated macrophages polarization
and immune response in hepatocellular carcinoma microenvironment
Hong-yan Wang', Qiang-Ming Li', Xue-Qiang Zha', Li-Hua Pan', Jian-Ping Luo " ( 'School of Food and Biological



Engineering, Hefei University of Technology, Hefei 230009, China)

*jianpingluo@hfut.edu.cn.

Abstract: Hepatocelluar carcinoma (HCC) is the most prevalent malignancy and the second-highest fatal neoplasm
among worldwide. Chemotherapy remains the conventional method in treatment of tumor. However, chemotherapy of
cancer generally causes various side reactions and immuno-suppression. Notably, cancer immunotherapy have rose hope
for the successful treatment of advanced HCC. Tumor associated macrophages (TAMs) are a major tumor-infiltrating
cells of tumor microenvironment (TME) and play critical roles in the progression of HCC. Switching tumor-promoting
M2-like TAMs toward a tumor-inhibiting M1-like phenotype is a promising strategy for liver cancer immunotherapy.
Nevertheless, the mechanism governing of macrophage polarization are still elusive. Here, we aimed to investigate the
antineoplastic activity mechanism of a homogeneous Dendrobium officinale polysaccharide (DOP) on modulating the tumor-
associated macrophages polarization and immune response in hepatocellular carcinoma microenvironment. Meanwhile,
in vivo macrophage and in vitro cell coculture system were performed to investigate DOP regulated crosstalk between
TAMs and tumor cells. M1 and M2 macrophage signatures were evaluated by qRT-PCR, IHC and flow cytometry. DOP
treatment induced successful polarization of immunosuppressive M2 TAMs into a M1 macrophage phenotype with potent
immunostimulating activity both from a series of in vitro and in vivo experiments. Transcriptome analysis demonstrates
that oral administration DOP significantly altered differentiation expression genes networks of TAM phenotype and further
regulate immune cell behaviors, which are associated with immunity and inflammatory. The expression of M1 associated
genes and surface marker were significantly up-regulated, while M2 associated marker genes were down-regulated in tumor
microenvironment by DOP. Moreover, DOP enhanced the secretion of immunostimulate cytokines and chemokines and
diminished the releation of immunosuppressive anti-inflammatory factors. Taken together, DOP suppresses murine liver
tumor growth via activating TAMs antitumor immune response. These results provide a new paradigm for macrophage

polarization and immunosuppressive TAM conversion and shed light on the action mode of DOP immunotherapy for cancer.

Key Words: Dendrobium officinale polysaccharide, macrophage polarization, immune response, tumor microenvironment,

hepatocellular carcinoma

A-4-011 Molecular hydrogen modifies dysregulated cholesterol metabolism in mouse liver
Geru Tao, Shucun Qin* (Key laboratory of Atherosclerosis in University of Shandong and Institute of Atherosclerosis,
Shandong First Medical University & Shandong Academy of Medical Sciences, Tai’an, China, 271000)

*shucunqin@hotmail.com

Cholesterol dyshomeostasis is associated with increased risk of cardiovascular and brain diseases. Our previous studies
demonstrated that long-term intake of hydrogen gas decreased plasma LDL-C level both in animal models and patients
with potential metabolic syndrome. However, the underlying mechanism of such modulation was yet to be investigated. On
account of the central role of liver in cholesterol metabolism, we speculated that hydrogen gas could modify the dysregulated
cholesterol metabolism in liver. A western diet (WD)- and chemical-induced murine non-alcoholic steatohepatitis (NASH)
model which was reported to resemble the key metabolic and histologic features of human NASH were applied. In addition
to the WD and chemical treatment consistent with the model group, hydrogen intake in the experimental group was
accomplished through inhalation by keeping mice in a box filled with 66% hydrogen and 33% oxygen for 1 h per day (mice
from model group were kept in a box filled with air and additional 12% oxygen). After 12-week treatment, preliminary results
showed that total serum cholesterol, triglyceride, alanine aminotransferase (ALT) and aspartate aminotransferase (AST) were
decreased in hydrogen-treated group indicating the modulated cholesterol metabolism and alleviated liver injury. In addition,
the dysregulated protein expression of SREBP-2, HMGCR, LDLR and PCSK9 were significantly ameliorated in hydrogen-
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treated group. Following experiments would further investigate detailed information on the status of all cholesterol metabolic

pathways in the liver, and explore the potential signaling pathways and mechanisms involved.

Key Words: Hydrogen, Cholesterol Metabolism, NASH.
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A-5-001 Effects of viral promoters, WPRE and weakened antibiotic resistance markers on transgene
expression in CHO cells

Wen Wang"*, Fang Wang"”, Si—Jia Chen", Tian—Yun Wang™"™, Qin Li"’, Xiao Guo", Yan—fang Wang™( “Department of
Biochemistry and Molecular Biology, Xinxiang Medical University, Xinxiang 453003, Henan, China; "International Joint
Research Laboratory for Recombiant Pharmaceutical Protein Expression System of Henan, Xinxiang Medical University,
Xinxiang, Henan, China; cCollege of Pharmacy, Xinxiang Medical University, Xinxiang 453003, Henan, China; *Co-first
authors: Tian-Yun Wang, Wen Wang and Si-Jia Chen)

*wtianyunen@126.com

Abstract

The product yield and transgene instability of CHO cells need to be further increased and solved. Promoter and selection
maker are essential elements on transgene expression. We investigated the effects of promoters, WPRE, and selection marker
on transgene expression efficiency in CHO cells to enhance the transgene expression. In the present study, the CMV and
SV40 promoters were combined with a weakened form of the Neo resistance gene NPT, and with the WPRE cis-acting
element to generate expression vectors. Those vectors were transfected into CHO cells then use Flow cytometry, qRT-
PCR, qPCR, Western blot and ELISA to detect the expression of the transgene. The results showed that the weakened Neo
resistance gene enhanced eGFP expression driven by the CMV and SV40 promoters. Moreover, a vector that WPRE combine
with the Neo resistance gene considerably enhanced eGFP expression in CHO cells. However, the WPRE showed no
enhancing effects when combined with the weakened Neo resistance gene. Furthermore, when the CMV promoter combined
with the WPRE could result in higher cetuximab expression levels than the CMV promoter alone and could be useful for
improving recombinant protein production. WPRE could not enhance the transgene expression under the circumstance of
CMYV and weakened Neo resistance gene. However, WPRE can improve transgene expression levels when CMV combined
with the Neo resistance gene. That suggested that effects of the WPRE were selection marker-specific. The conclusion has a

significant implication to industrial production of therapeutic proteins.

Keywords: Chinese hamster ovary; WPRE; Promoter; Weakened Resistance gene; Transgene
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A-5-007 Molecular docking reveals fucoxanthin regulates Ran to inhibit gastric cancer lymphangiogenesis
and metastasis

Jia Wang'™”, Jingshi Yang®, Xiangyang Zou >*, Jing Liu "*" ( 'Stem Cell Clinical Research Center, National Joint Engineering
Laboratory, Regenerative Medicine Center, The First Affiliated Hospital of Dalian Medical University, Dalian, 116011,
China; *Department of Biotechnology, Dalian Medical University, Dalian 116044, China, ’Department of Critical Care
Medicine, The First Affiliated Hospital of Dalian Medical University, Dalian, 116021, China; ‘Dalian Innovation Institute of
Stem Cell and Precision Medicine, Dalian, 116023, China )

Corresponding author. Jing Liu, e-mail: liujing@dmu.edu.cn; Xiangyang Zou, e-mail: zouxiangyang@126.com

Gastric cancer is one of the most lethal cancer types in the world. Its typical malignant behavior is metastasis, and lymph
node metastasis is the main metastasis route of gastric cancer. Lymphangiogenesis is an important step in the process of
lymph node metastasis. Currently, no specific drugs for lymph node metastasis of gastric cancer have been applied in
clinical practice. Fucoxanthin is a material found in brown algae that holds promise in the context of drug development.
Previous studies have confirmed that fucoxanthin has an inhibitory effect on human lymphatic endothelial cells (HLEC), and
confirmed its inhibitory effect on lymphangiogenesis in nude mice induced by breast cancer (MB-MDA-231) for the first
time. In this study, gastric cancer cell lines (SGC7901) were selected to further confirm the inhibitory effect of fucoxanthin
on tumor-induced lymphangiogenesis and lymph node metastasis, elucidate the mechanism and analyze the target. The
results of experiments show that fucoxanthin, extracted from Undaria pinnatifida (Wakame), inhibits the proliferation,
migration, invasion and the phosphorylation of PI3K/Akt/NF-kB signaling pathway in SGC-7901 cells. Gastric cancer
microarray showed higher expression of Ran protein in lymph node metastatic tissue, and molecular docking simulation
showed that fucoxanthin binds to Ran protein by hydrogen bond. In addition, fucoxanthin also suppressed tumor-induced
lymphangiogenesis and metastasis in vitro and in vivo via VEGFC/VEGFR3 axis depend on Ran expression. These findings
will provide the basis and new ideas for the treatment of tumor lymph node metastasis, as well the research and development

of new active ingredients of marine drug, which has important theoretical significance and clinical application value.

Key Words: Fucoxanthin, Gastric cancer, Lymphangiogenesis, metastasis, Molecular docking, Ran

A-5-008 A novel multiplex xMAP assay for generic detection of avian, fish and ruminant DNA in feed and
feedstuffs

Ru Chen'", Xiao—Bo Gao 2, Ming—Zhu Mei ' Yan-Yu Duan ', Zhi-Ling Liu ' Wen-Chuan Weng ' Jing Yang ' ( 'Technical
Center, Guangzhou Customs District P.R.China, Guangzhou, 510623; ZDepartment of Genetics, National Research Institute
for Family Planning, Beijing, 100081)

*gd chenr@sina.com

The identification of animal species in feed and feedstuffs is important for detecting contamination and fraudulent replacement
of animal components that might cause health and economic problems. A novel multiplex assay, based on xMAP technology
and the generic detection of closely related species, was developed for the simultaneous differential detection of avian, fish
and ruminant DNA in products. Universal primers and probes specific to avian, fish or ruminant species were designed to
target a conserved mitochondrial DNA sequence in the 128 ribosomal RNA gene (rRNA). The assay specificity was validated
using samples of 27 target and 10 nontarget animal species. The limits of detection of the purified DNA were determined
to be 0.2 pg/uL-0.1 ng/uL by testing the meat samples of six species and four feedstuffs. The detection sensitivities of the
assay on target ingredients in three experimental ternary mixtures and a quaternary mixture with plant matrix base were
demonstrated to be 0.01% (weight percentage). The assay’s suitability for practical application was evaluated by testing a

variety of feed samples with different ingredients; unlabeled animal ingredients were detected in 32% of the 56 samples. The
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assay differentially detected the three targeted categories of animal species in less than 2 h, reflecting improvements in speed
and efficiency. Based on these results, this novel multiplex xMAP assay provides a reliable and highly efficient technology
for the routine detection of animal species in feed and other products for which this information is needed.

Keywords: Animal species identification; Multiplex xMAP assay; Universal primers and probes; Feed and feedstuff
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A-5-010 Transcriptomic profiling of microglia and astrocytes throughout aging
Jie Pan', Nana Ma', Jun Wan'" ( 'Shenzhen Peking University — The Hong Kong University of Science and Technology
Medical)

* wanj@ust.hk

Activation of microglia and astrocytes, a prominent hallmark of both aging and Alzheimer’s disease (AD), has also been
suggested to contribute to aging and AD progression. However, the underlying cellular and molecular mechanisms are largely
unknown. Hence, to address this issue, we performed RNA-seq in microglia and astrocytes freshly isolated from Wild-
type(WT)/APP-PS1(AD) mice brains across the lifespan to analyze the longitudinal genes expression profile. Our results
have shown that, compared to the young adult mice (2-month old), a set of age-related genes in microglia and astrocytes
(termed age-up or age-down) showed consistent up- or down-regulation from 4 months onwards. Further bioinformatic
analysis revealed that Age-up genes in microglia are associated with inflammatory response, while those in astrocytes include
well-known AD risk genes, synaptic transmission or elimination-associated genes and peptidase inhibitors. Interestingly, in
the late onset of AD, most of those detectable transcripts are perturbed in both microglia and astrocyte, regardless of their
cellular identities. Overall, our RNA-seq data provides a valuable resource for future explorations of the role of microglia and

astrocytes in aging and AP induced AD pathologies.

Key Words: Microglia, Astrocyte, Aging, Alzheimer's Disease.



A-5-011 Aurora Kinase inhibitor VX-680 in combination with cisplatin exerts a synergistic anti-tumor
effect on esophageal carcinoma cells

Kou Junting, Zhang Zhen, Yang Chengyuan, Guo Zichan, Wang Xuewei, Wei Yuan, Wang Xiaoxia*(Department of Biochemistry
and Molecular Biology, Shanxi Medical University, Taiyuan, 030001)

* wxia0xia99007@126.com

Cisplatin is one of the most effective chemotherapeutic drugs for esophageal carcinoma treatment. However, its considerable
side effects and the development of drug resistance are becoming major limitations for its application. The serine/threonine
kinase Aurora includes three members, Aurora A, B and C. They are frequently overexpressed in many human cancers
and correlate with poor prognosis. VX-680, which specifically targets Aurora kinase, decreases their activity and inhibits
tumorigenesis. However, whether VX-680 and cisplatin can could present synergistic effects on esophageal carcinoma cells
remains unclear. In this study, we found that the combinative treatment could inhibit cell growth and promote apoptosis
of the esophageal carcinoma cells by increasing cleavages of Caspase3 and PARP in a synergistic way. Furtherly, used in
combination with cisplatin, VX-680 impaired cell migration ability, increased cell-cell adhesion ability and weakened the
adhesion ability of the cells to the extracellular matrix in a synergistic way. Moreover, the combinative treatment could
reduce HUVEC tubule formation, indicating inhibition of angiogenesis. Further studies revealed that VX-680 and cisplatin
decreased the expression of the MMP-2, VEGF and increased E-cadherin expression, reduced phosphorylation of AKT and
ERK proteins, while the combination of VX-680 and cisplatin showed the most significant difference. Taken together, these

results suggest VX-680 can enhance anti-tumor effectiveness of cisplatin in esophageal carcinoma cells.

Key Words: VX-680, cisplatin, esophageal carcinoma

A-5-012 The profile of Bombina maxima’s skin microbes

Fei Pan'?, Jin—Yang Liang"’, Yun Zhang''( 'Key Laboratory of Animal Models and Human Disease Mechanisms of the
Chinese Academy of Sciences/Key Laboratory of Bio-active Peptides of Yunnan Province, Kunming Institute of Zoology,
Yunnan 650223, China; *Kunming College of Life Science, University of Chinese Academy of Sciences, Yunnan 650223,
China)

*zhangy@mail.kiz.ac.cn

Amphibian skins play lots of important roles, such as respiration, metabolism, and antimicrobial, etc. It is very urgent to
understand the skin microbes for elucidating the functions of skin. Amphibian species of Bombina maxima lives in dirty
environments rich in microbes. However, the skin microbe profile of B. maxima was unclear up to now. The 16S rRNA
analysis and ITS analysis are two powerful methods to explore the consist of bacteria and fungi, respectively. We carrying
out both 16S rRNA analysis and ITS analysis of B. maxima skin microbe using wild individuals (16S rRNA, n=5; ITS, n=3).
After that, we analyzed the Alpha diversity of the skin microbe by Rarefaction Curve, Venn Graph, and Ternaryplot Analysis.
We analyzed the Beta diversity by Weighted Unifrac, Unweighted Unifrac, PCoA, PCA, NMDS, Simper, UPGMA, MRPP,
T-test, MetaStat, and LEfSe. The interaction of bacteria to fungi contained in the skin of B. maxima was investigated through
the database published on esa (http://esapubs.org/archive). Totally 249 different kinds of bacteria were found in 5 used skin
samples, most of the determined microbes were Bacteroidetes, Proteobacteria, and Firmicutes. Meanwhile, 79 kinds of fungi
existed in the tested animal skins and Ascomycota, Basidiomycota, and Chytridiomycota represented the most diversified
species. Importantly, amphibian threatening fungi of Batrachochytrium dedrobatidis were found in all the 3 test animals. Our
data suggested that there were no significant differences in the skin microbes between dorsal and ventral, and we first found

that B. dedrobatidis was existed on the skin of B. maxima.
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A-5-013 The recombinant expression of gamma-bungarotoxin

Bo Lin'?, Lin Zhao'?, Xue—Shong Wei'?, Xiao-Bing Wu>", Wen—Hui Lee " ( 'Key Laboratory of Animal Models and
Human Disease Mechanisms of The Chinese Academy of Sciences/Key Laboratory of Bioactive Peptides of Yunnan Province,
Kunming Institute of Zoology, the Chinese Academy of Sciences, Kunming, Yunnan 650223, China, *College of Life Sciences,
Anhui Normal University, Wuhu, Anhui 241000, China)

wuxb@ahnu.edu.cn, leewh@mail.kiz.ac.cn

Bungarus multicinctus is one of the most deadly snakes in the world. The lethality of biten by B. multicinctus was ranked
first in China. The main components responsible for the death of the victims are attributed to neurotoxins contained in B.
multicinctus venoms, including alpha-bungarotoxin, y-bungarotoxin,beta-bungarotoxin and kappa-bungarotoxin. Previous
researches were mainly focused on o -bungarotoxin and y-bungarotoxin, while the study on y-bungarotoxin was rare because
of it’s lower content in crude venom. To obtain enough y-bungarotoxin for investigation, we inserted the y-bungarotoxin
cDNA into expression vector of pMAL-p2X, and the MBP- y-bungarotoxin recombinant protein was successively generated
in the periplasm of Escherichia coli (TB1) after IPTG inducing and 18h culture at 18°C. According to the method of
periplasmic extract provided by NEB, the recombinant protein was collected in soluble form and at least accounts for 90% of
total periplasmic proteins. The recombinant protein MBP- y-bungarotoxin was isolated by one step affinity chromatography
on an MBP-affinity column. The recombinant protein collected from affinity chromatography can be further fractionated by
using a source 15S cationic ion-exchange chromatography column. Finally, an electrophoretic purity recombinant MBP-
y-bungarotoxin was prepared for the next step of factor Xa enzyme digestion to release y-bungarotoxin. This method is simple

and economical, it might provide enough y-bungarotoxin to investigate the biological activities of y-bungarotoxin.

Key words: Bungarus multicinctus, y-bungarotoxin, pMAL-p2X, prokaryotic vector.

A-5-014 Pharmacology, pharmacokinetics and toxicology of a novel antithrombotic peptidomimetic
inhibitor wWRWR in animal model

ZHENG lJin-xiu, KANG Zhi-ming, YANG Li-jun*(Department of Pharmacology, Shanxi Medical University, Taiyuan,
030001, China)

*YANG Li-jun@126.com

Abstract: ©RWR is a new patented antithrombotic small peptide which exhibits anti-coagulation effects by competitively
inhibiting arginine-glycine-aspartic acid (RGD) on fibrinogen binding with alIbB3 integrin on the surface of platelets. In
this study, ®RWR were synthesized by solid phase peptide synthesis. This peptide could inhibit platelet aggregation and
thrombus formation in a dose-dependent manner. Through establishment and optimization of liquid chromatography and mass
spectrometry conditions, pharmacokinetic property of ®RWR in rat was also analyzed. We further investigated the toxicity of
®RWR. The data showed that the maximum tolerance dose of ®RWR was larger than 192mg/kg. After the injection of © RWR
for 26 weeks, the body weight and food utilization rate of the rats were normal. Organs had no pathological changes through

H&E staining. In conclusion, ®RWR is a promising antithrombotic peptide for the treatment of thrombosis-related disease.

Keywords:oRWR, allbf3 integrin, RGD



A-5-015 Inhibition of melanin formation by kojic acid derivative KAD3
Yan-Mei Chen, Wen-jing Zhang, Qin Wang*(School of Life Sciences, Xiamen University, Xiamen 361102, China)

*qwang@xmu.edu.cn

Melanogenesis is the process of producing melanin pigments that are responsible for the color of skin, eyes and hair and
provide protection from ultraviolet radiation. However, excessive levels of melanin formation can lead to pigmentation
disorders such as freckles, melasma and age spots, in which tyrosinase plays an important role. Kojic acid was well known
by its de-pigmenting activity, however it has been banned to use in cosmetic due to its instability and side effect. In this study,
a novel kojic acid derivative KAD3 (5-hydroxy-2-(((4-(((1Z,2Z)-3-phenylallylidene)amino)-5-(2-((E)-3-phenylallylidene)
hydrazinyl)-4H-1,2,4-triazol-3-yl)thio)methyl)-4H-pyran-4-one) was synthesized, which molecular weight is 498. The
inhibitory mechanism of KAD3 on melanin formation was evaluated by enzyme assay, cell assay and zebrafish assay. The
results showed that KAD3 could effectively inhibit the diphenolase activity of mushroom tyrosinase with I1Cs, of 10.00 pmol/
L and it belongs to revisible mixed inhibitor. Then, the antimelanogenic activity of KAD3 was further confirmed by assessing
the inhibition of melanin content and intracellular tyrosinase activity in B16F10 cells and zebrafish model. It demonstrated
that KAD3 suppressed the expression of microphthalmia-associated transcription factor (MITF), tyrosinase (TYR), tyrosinase
related protein-1 and 2 (TRP-1 and TRP-2) in a concentration-dependent manner. Otherwise, we found KAD3 could inhibit
the pigment formation of zebrafish embryo and the effect stronger than kojic acid. Our study could lay the theoretical
foundation for the application of kojic acid derivatives in the fields of cosmetics and medicine and provide new ideas for the

development of new anti-melanogenesis agents.
Key words: KAD3; melanin; tyrosinase

This work was supported by the Natural Science Foundations of China (No. 31870780 and No. 31571896) and the National
Science Foundation of Fujian Province of China (No. 2019J01021).

A-5-016 TREX2 enables efficient genome disruption mediated by paired CRISPR/Cas9 nickases that
generate 3’-overhanging ends

Yue Wang"**, Qian Liu"**, Jing-Jing Xiao'?, Xiu-Na Sun'?, Si—Cheng Liu'?, Yi-Li Feng"?, Zhi—Cheng Huang'?, Guo—Qiao
Chen'?, Hui Lin', An—Yong Xie">"( 'Innovation Center for Minimally Invasive Technique and Device, Department of General
Surgery, Sir Run Run Shaw Hospital, Zhejiang University School of Medicine, Hangzhou, Zhejiang 310019, China; Institute
of Translational Medicine, Zhejiang University School of Medicine, Hangzhou, Zhejiang 310029, China; * These authors
contributed equally)

* To whom correspondence should be addressed. Email: anyongxie@zju.edu.cn.

Abstract: Paired CRISPR/Cas9 nickases are an effective strategy to reduce off-target effect in genome editing. However,
this approach is only efficient with 5’-overhanging ends in genome disruption, not with 3’-overhanging ends, thus limiting
its editing applications. In order to expand utilization of paired CRISPR/Cas9 nickases in genome editing, we tested the
effect of the TREX2 exonuclease on repair of 3’-overhanging ends generated by paired CRISPR/Cas9 nickases. We found
that overexpression of TREX2 stimulates the efficiency of paired CRISPR/Cas9 nickases in genome disruption with
3’-overhanging ends up to 80-fold. Upon TREX2 overexpression, TREX2-mediated end processing preferentially deletes
entire 3’-overhangs for genome disruption but has no significant effect on 5’-overhangs. Length of 3’-overhangs affected by
TREX2 overexpression could extend over 100 nucleotides. TREX2 overexpression also stimulates genome disruption by
paired CRISPR/Cas9 D10A nickases that generate short 3’-overhanging ends at overlapping CRISPR/Cas9 target sites. These
results indicate that TREX2 overexpression could be used to promote efficient genome disruption by paired CRISPR/Cas9
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nickases generating 3’-overhanging ends. Moreover, analysis of off-target effect revealed that TREX2 overexpression causes
little stimulation in off-target editing by paired CRISPR/Cas9 nickases. We also found that TREX2 acts on XRCC4-dependent
non-homologous end joining for 3’-overhangs induced by paired CRISPR/Cas9 nickases to promote genome disruption.
Taken together, this study provides an approach in cells to process 3’-overhanging ends generated by paired Cas9 nickases for

efficient genome disruption.

Key Words: TREX2, paired CRISPR/Cas9 nickases, genome disruption, off-target effect

A-5-017 Tracking copy number variations of tumor suppressor mutations induced in CRISPR/Cas9-
mediated mouse liver tumorigenesis

Tao Guo'"?,Guo-Qiao Chen#"'z,Si-Cheng Liu'?,Yi-Li Feng"z,Jing-Jing Xiao'? Qian Liu'? Xiu-Na Sun'’,Yue Wang"z,Xiu-
Jun Cai',Hui Lin"' and An-Yong Xie""? ( "Innovation Center for Minimally Invasive Technique and Device, Department of
General Surgery, Sir Run Run Shaw Hospital, Zhejiang University School of Medicine, Hangzhou, Zhejiang 310019, China;
*Institute of Translational Medicine, Zhejiang University School of Medicine, Hangzhou, Zhejiang 310029, China; * These
authors contributed equally; " To whom correspondence should be addressed. Email: anyongxie@zju.edu.cn (An-Yong Xie);
369369@zju.edu.cn (Hui Lin) )

CRISPR/Cas9-based targeted somatic multiplex-mutagenesis is a powerful tool for development of mouse liver cancer
models. Here, using hydrodynamic tail vain injection of a validated single guide RNA plasmid library targeting 34 tumor
suppressor genes together with an SpCas9 expression plasmid, we efficiently induced autochthonous liver tumors in mice
within 30-60 days. Analysis of CRISPR/Cas9-induced tumors by next generation sequencing (NGS) revealed heterogeneous
mutations at multiplex target sites, suggesting each tumor nodule is developed from multiple clonal cells carrying different
spectra of mutations. We isolated single cells/clones from tumor nodules, analyzed targeted mutations, and found significant
mutation heterogeneity between different single cells/clones. In individual cells/clones, many target sites frequently
displayed over two types of variations, indicating possible polyploidy of a target allele or over two copies of a target site.
Surprisingly, subclones from the same parental clone exhibited different genetic variations at certain target sites. Even
proliferation of a subclone overtime in cell culture and in mouse subcutaneous xenograft induced targeted alterations in
mutation spectra of target sites, suggesting a possible new extrachromosomal source for evolution of genetic heterogeneity
in tumors. Karyotyping revealed abnormally high levels of micronuclei, nuclear buds, nuclear fragments, gross chromosomal
rearrangements and chromosomal breaks in tumor cells. Sequencing analysis of extrachromosomal circular DNA further
showed significant frequency alterations of targeted mutations in comparison with those of genomic targets. These findings
indicate an extremely unstable genome in CRISPR/Cas9-induced multiplex-mutagenesis mouse liver cancer models and an

important contribution of the extrachromosomal DNA elements in the evolution of liver tumor heterogeneity.

Key Words: CRISPR/Cas9; somatic multiplex-mutagenesis; liver tumor heterogeneity; extrachromosomal DNA
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A-5-019 Reconstitution of human eukaryotic translation initiation factor 3 using a ribozyme-mediated
polycistronic expression system
Yan Liu, Guoliang Lu, Jinzhong Lin* (School of Life Sciences, Fudan University, Shanghai, China, 200433)

* linjinzhong@fudan.edu.cn

Eukaryotic initiation factor 3 (elF3) is the largest factor involved in mRNA translation initiation, consisting of 13 different
subunits. The ~800 kilodalton (kDa) mammalian elF3 forms interactions with many other factors, such as elF4F, the cap-
binding factor, and elF1, elF5, etc. It is also responsible for recruiting the small ribosomal subunit by direct association
with 40S. elF3 has been implicated in playing many key roles in the regulation of translation, but its molecular mechanism
is scarcely known. To obtain a functional elF3 sample suitable for structural and functional investigation, we developed a
polycistronic expression system mediated by ribozymes to co-express subunits of elF3 in Escherichia coli. This strategy
has successfully enabled us to obtain the 8-subunit core of elF3, while peripheral subunits can be expressed individually.

Biochemical characterization of the recombinant eIF3 is currently underway.

Key Words: translation initiation, eIF3, polycistronic.
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A-5-021 PD-1
Rin®&, &%, HEZL, ', BF, HBF, BIEE" ((WIEIAZEGHESEZLZER, Hill, 310018)

*zhengbingl@zstu.edu.cn
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A-5-022 RNA Production using engineered ribozymes
Yuchen Chen", Yan Cheng", Jinzhong Lin'" ( 'Department of Biochemistry, School of Life Science, Fudan University,
Shanghai, 200438; “The authors contribute equally)

*linjinzhong@fudan.edu.cn

Large-scale RNA production is usually conducted by in vitro transcription using T7 RNA Polymerase (T7 RNAP).
Oftentimes, ribozymes such as hammerhead or HDV are introduced to the transcript to obtain homogeneous ends of the RNA
product. But they often suffer very low efficiency of cleavage. In addition, downstream purification of the RNA product still
remains to be a tedious process. In this study we aim to improve RNA preparation in two ways. One is that we exploited
recently discovered novel ribozymes to ensure highest cleavage efficiency. Second, we further engineered these ribozymes
such that they are amiable for later separation from the mature RNA product. Our goal is to develop an efficient method to

prepare a large quantity of RNA suitable for structural and functional studies.

Key Words: Engineered ribozyme, RNA aptamer, RNA production, RNA purification
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01 Arginine methylation of SIRT7 couples glucose sensing with mitochondria biogenesis

Wei-Wei Yan', Yun-Liu Liang', Qi-Xiang Zhang®, Di Wang', Ming-Zhu Lei’, Jia Qu', Xiang-Huo He’,Qun-Ying Lei"* & Yi-
Ping Wang"" ('Fudan University Shanghai Cancer Center, Cancer Metabolism Laboratory, Institutes of Biomedical Sciences,
Shanghai Medical College, Fudan University, Shanghai, China; *Department of Biochemistry and Molecular Biology, School
of Basic Medical Sciences, Fudan University, Shanghai, China; *Fudan University Shanghai Cancer Center, Institutes of
Biomedical Sciences, Shanghai Medical College, Fudan University, Shanghai, China; *State Key Laboratory of Medical
Neurobiology, Fudan University, Shanghai, China)

* yiping_wang@fudan.edu.cn

Sirtuins (SIRTs) are a class of lysine deacylases that regulate cellular metabolism and energy homeostasis. Although sirtuins
have been proposed to function in nutrient sensing and signaling, the underlying mechanism remains elusive. SIRT7, a histone
H3K18-specific deacetylase, epigenetically controls mitochondria biogenesis, ribosomal biosynthesis, and DNA repair. Here,
we report that SIRT7 is methylated at arginine 388 (R388), which inhibits its H3K 18 deacetylase activity. Protein arginine
methyltransferase 6 (PRMT6) directly interacts with and methylates SIRT7 at R388 in vitro and in vivo. R388 methylation
suppresses the H3K18 deacetylase activity of SIRT7 without modulating its subcellular localization. PRMT6-induced H3K18
hyperacetylation at SIRT7-target gene promoter epigenetically promotes mitochondria biogenesis and maintains mitochondria
respiration. Moreover, high glucose enhances R388 methylation in mouse fibroblasts and liver tissue. PRMT6 signals glucose
availability to SIRT7 in an AMPK-dependent manner. AMPK induces R388 hypomethylation by disrupting the association
between PRMT6 and SIRT7. Together, PRMT6-induced arginine methylation of SIRT7 coordinates glucose availability
with mitochondria biogenesis to maintain energy homeostasis. Our study uncovers the regulatory role of SIRT7 arginine

methylation in glucose sensing and mitochondria biogenesis.

Key Words: arginine methylation, glucose sensing, mitochondria biogenesis, PRMT6, SIRT7

02 Musa balbisiana genome reveals subgenome evolution and functional divergence

Wei Hu', Biyu Xu', Zhuo Wang', Zhigiang Jin'" ( 'Key Laboratory of Biology and Genetic Resources of Tropical Crops,
Institute of Tropical Bioscience and Biotechnology, Chinese Academy of Tropical Agricultural Sciences, Haikou,571101,
China)

*18689846976@163.com

Banana cultivars (Musa ssp.) are diploid, triploid and tetraploid hybrids derived from Musa acuminata and Musa balbisiana.
We presented a high quality draft genome assembly of M. balbisiana with 430 Mb (87%) assembled into 11 chromosomes.
We identified that the recent divergence of M. acuminata (A-genome) and M. balbisiana (B-genome) occurred after
lineage-specific whole genome duplication (WGD) and that the B-genome may be more sensitive to the fractionation
process compared to the A-genome. Homoeologous exchanges occurred frequently between A- and B-subgenomes in
allopolyploids. Genomic variation within progenitors resulted in functional divergence of subgenomes. Global homoeolog
expression dominance occurred between subgenomes of the allotriploid. Gene families related to ethylene biosynthesis
and starch metabolism exhibited significant expansion at the pathway level and wide homoeolog expression dominance in
the B-subgenome of the allotriploid. The independent origin of 1-aminocyclopropane-1-carboxylic acid oxidase (ACO)
homoeolog gene pairs and tandem duplication-driven expansion of ACO genes in the B-subgenome contributed to rapid and
considerable ethylene production after harvest in allotriploid banana fruits. The findings of this study provide greater context

for understanding fruit biology and aid the development of tools for breeding optimal banana cultivars.

Key Words: Banana, Genome, Subgenome, Evolution, Functional divergence



03 A Salmonella Effector Reveals the V-ATPase-ATG16L1 Axis that Initiates Bacterial Autophagy

Yue Xu"?, Ping Zhou', Jingjin Ding" >, Sen Cheng®, Michael Hottiger’, Feng Shao'" ( 'National Institute of Biological
Sciences, Beijing, Beijing, 102206, *College of Biological Sciences, China Agricultural University, Beijing, 100094, *Institute
of Biophysics, Chinese Academy of Sciences, Beijing, 100101; ‘College of Chemistry and Molecular Engineering, Peking
University, Beijing, 100871; ’Department of Molecular Mechanisms of Disease, University of Zurich, Zurich, Switzerland)

*shaofeng@nibs.ac.cn

Antibacterial autophagy (xenophagy) is an important host defense, but how it is initiated is unclear. Here we performed a
bacterial transposon screen and identified a T3SS effector SopF that potently blocked Salmonella autophagy. SopF was a
general xenophagy inhibitor without affecting canonical autophagy. S. Typhimurium AsopF resembled S. flexneri AvirdAicsB
with the majority of intracellular bacteria targeted by autophagy, which permitted a CRISPR screen to identify host V-ATPase
as an essential factor. Upon bacteria-triggered vacuolar damage, the V-ATPase recruited ATG16L1 onto bacteria-containing
vacuole, which was blocked by SopF. Mammalian ATG16L1 bears a WD40 domain that was required for interacting with the
V-ATPase. Inhibiting autophagy by SopF promoted S. Typhimurium proliferation in vivo. SopF targeted Gln124 of ATP6VOC
in the V-ATPase for ADP-ribosylation. Mutation of GIn124 also blocked xenophagy but not canonical autophagy. Thus,
the discovery of SopF reveals the V-ATPase-ATG16L1 axis that critically mediates autophagic recognition of intracellular
pathogen.

Key Words: Salmonella effector, bacterial autophagy, V-ATPase, ADP-ribosylation

04 Acetylation regulates ribonucleotide reductase activity and cancer cell growth

Guo Chen'", Jun Fan', Youwei Sun’, Michael Lammers’ and Xingming Deng’ ( 'Department of Medical Biochemistry and
Molecular Biology, School of Medicine, Jinan University, 510632 Guangzhou, Guangdong, China; *Departments of Radiation
Oncology, Emory University School of Medicine and Winship Cancer Institute of Emory University, 1365C Clifton Road NE,
Atlanta, GA 30322, USA, ’Institute of Biochemistry, Synthetic and Structural Biochemistry, University of Greifswald, Felix-
Hausdorff-Str. 4, Greifswald 17487, Germany)

* Any information, contact Guo Chen at email (gchen84@jnu.edu.cn)

Abstract: Ribonucleotide reductase (RNR), composed of RRM1 and RRM2 subunits, catalyzes the rate-limiting step in the
de novo synthesis of deoxyribonucleotides triphosphate (ANTP) needed for DNA synthesis. Although allosteric regulation has
been defined to control its activity to manipulate the ANTP pool balance and genomic integrity, insight into fine regulation is
still limited. Here, we report that acetylation and deacetylation of the RRM2 subunit of RNR acts as a molecular switch that
impacts RNR activity, dANTP synthesis, and DNA replication fork progression. Acetylation of RRM2 at K95 abrogates RNR
activity by disrupting its homodimer assembly. RRM2 is directly acetylated by KAT7, and deacetylated by Sirt2, respectively.
Sirt2, which level peak in S phase, sustains RNR activity at or above a threshold level required for dNTPs synthesis. We
also find that radiation or camptothecin-induced DNA damage promotes RRM2 deacetylation by enhancing Sirt2-RRM2
interaction. Acetylation of RRM2 at K95 results in the reduction of the dNTP pool, DNA replication fork stalling, and the
suppression of tumor cell growth in vitro and in vivo. This study therefore identifies acetylation as a regulatory mechanism
governing RNR activity.

Keywords: Ribonucleotide reductase; Acetylation; Cancer nucleotide metabolism
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05 LARP7-Mediated U6 snRNA Modification Ensures Splicing Fidelity and Spermatogenesis in Mice

Xin Wang', Zhi-Tong Li', Yue Yan', Mo-Fang Liu"*" ( 'State Key Laboratory of Molecular Biology, Shanghai Key Laboratory
of Molecular Andrology, CAS Center for Excellence in Molecular Cell Science, Shanghai Institute of Biochemistry and Cell
Biology, Chinese Academy of Sciences-University of Chinese Academy of Sciences, Shanghai 200031, China, *School of Life
Science and Technology, Shanghai Tech University, Shanghai 201210, China)

* mfliu@sibeb.ac.cn

U6 snRNA, as an essential component of the catalytic core of the pre-mRNA processing spliceosome, is heavily modified
post-transcriptionally with 2'-O-methylation being most common. The role of these modifications in pre-mRNA splicing, as
well as their physiological function in mammals, has remained largely unclear. Here, we report that the La-related protein
LARP7 functions as a critical cofactor for the 2'-O-methylation of U6 in mouse male germ cells. Mechanistically, LARP7
promotes U6 loading onto box C/D snoRNP, thereby facilitating U6 2'-O-methylation by box C/D snoRNP. Importantly,
ablation of LARP7 in the male germline causes defective U6 2'-O-methylation, massive alterations in pre-mRNA splicing,
and spermatogenic failure in mice, which can be rescued by ectopic expression of wildtype LARP7 but not an U6-loading
deficient mutant LARP7. Our data uncover a novel role for LARP7 in regulating U6 2'-O-methylation and demonstrate the

functional requirement of such modification for splicing fidelity and spermatogenesis in mice.

Key Words: U6 snRNA, 2'-O-methylation, LARP7, box C/D snoRNP, pre-mRNA splicing, spermatogenesis

06 MIAT silencing inhibited Hepatocellular carcinoma by inducing cellular senescence
Lijun Zhao', Kexin Hu', Tanjun Tong®’, Limin Han®" (Peking University Research Center on Aging, Department of
Biochemistry and Molecular Biology, School of Basic Medical Sciences, Peking University Health Science Center, Beijing
Key Laboratory of Protein Posttranslational Modifications and Cell Function, Beijing, 100191, China)

*liminhan@bjmu.edu.cn

Hepatocellular carcinoma (HCC) is a leading cause of cancer deaths and lacks effective therapies. Cellular senescence acts
as a barrier against cancer progression and plays an important role in tumor suppression. Cellular senescence associated
long noncoding RNAs (SAL-RNAs) are thought to be critical regulators of cancer development. Here, the long noncoding
RNA (IncRNA) myocardial infarction-associated transcript (MIAT) was first identified as an HCC specific senescence-
associated long noncoding RNA (SALncRNA) that plays an important role in promoting cellular senescence and inhibiting
hepatic progression. In addition, SAL-MIAT acts as a competitive endogenous RNA (ceRNA) that upregulated the expression
of SIRT1 by sponging miR-22-3p. MIAT silencing alleviated HCC progression by inducing HCC cellular senescence and
stimulating senescent cancer cells to secrete senescence-associated secretory phenotype (SASP) by activating the p53/p21 and
p16/pRb tumor suppressor pathway. In summary, we identified a tumor-promoting and senescence-suppressing role of MIAT
in HCC tumorigenesis. MIAT silencing-induced HCC cellular senescence served as a typical tumor-suppressive mechanism
that restricts the proliferation of malignant cells, and the anticancer function of SASP contributes to tumor cell clearance,

which might offer a potential therapeutic strategy for HCC treatment.

Key Words: Long noncoding RNA MIAT, ceRNA, miR-22-3p, SIRT1, hepatocellular carcinoma, cell senescence



07 Structure and degradation of circular RNAs regulate PKR activation in innate immunity

Chu-Xiao Liu'"’, Xiang Li"’, Fang Nan”’, Shan Jiang', Xiang Gao'”’, Si-Kun Guo', Wei Xue?, Yange Cui*, Kaige Dongz,
Huihua Ding’, Bo Qu’, Zhaocai Zhoul, Nan Shen***", Li Yang™" and Ling-Ling Chen"*"" ( ‘State Key Laboratory of
Molecular Biology, Shanghai Key Laboratory of Molecular Andrology, CAS Center for Excellence in Molecular Cell
Science, Shanghai Institute of Biochemistry and Cell Biology, University of Chinese Academy of Sciences, Chinese Academy
of Sciences, 320 Yueyang Road, Shanghai 200031, China; *Key Laboratory of Computational Biology, CAS-MPG Partner
Institute for Computational Biology, Shanghai Institute of Nutrition and Health, Shanghai Institutes for Biological Sciences,
University of Chinese Academy of Sciences, Chinese Academy of Sciences, 320 Yueyang Road, Shanghai 200031, China;
*School of Life Science and Technology, ShanghaiTech University, 100 Haike Road, Shanghai 201210, China; *Laboratory of
Molecular Rheumatology, Shanghai Institute of Nutrition and Health, Shanghai Institutes for Biological Sciences, University
of Chinese Academy of Sciences, Chinese Academy of Sciences, 320 Yueyang Road, Shanghai 200031, China; *Shanghai
Institute of Rheumatology, China-Australia Centre for Personalized Immunology, Renji Hospital, School of Medicine,
Shanghai Jiao Tong University, Shanghai, China; ‘Center for Autoimmune Genomics and Etiology, Cincinnati Children’s
Hospital Medical Center, Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, Ohio, USA;
"These authors contributed equally; *Lead contact: linglingchen@sibcb.ac.cn; ™ Correspondence should be addressed to L.-L.
C. (linglingchen@sibcb.ac.cn), N. S. (nanshensibs@gmail.com), L.Y. (liyang@picb.ac.cn).)

Summary

CircRNAs produced from back-splicing of exons of pre-mRNAs are widely expressed, but current understanding of their
functions is limited. These RNAs are stable in general and are thought to have unique structural conformations distinct from
their linear RNA cognates. Here we uncover that endogenous circRNAs tend to form 16-26 bp imperfect RNA duplexes and
act as inhibitors of double-stranded RNA (dsRNA)-activated protein kinase (PKR) related to innate immunity. Upon poly(1:C)
stimulation or viral infection, circRNAs are globally degraded by RNase L, a process required for PKR activation in early
cellular innate immune responses. Augmented PKR phosphorylation and circRNA reduction are found in peripheral blood
mononuclear cells (PBMCs) derived from patients of autoimmune disease systemic lupus erythematosus (SLE). Importantly,
over-expression of the dsSRNA-containing circRNA in PBMCs or T cells derived from SLE can alleviate the aberrant PKR

activation cascade, thus providing a connection between circRNAs and SLE.

Keywords
Circular RNAs (circRNAs), circRNA structure, circRNA degradation, double-stranded RNAs (dsRNAs), RNase L, PKR,

innate immune responses, autoimmune disease, SHAPE-MaP, systemic lupus erythematosus (SLE)

08 CRISPR/Cas9-mediated gene knockout for DNA methyltransferase Dnmt3a in CHO cells displays
enhanced transgenic expression and long-term stability
Jiang-Tao Lu'?, Yan-Long Jia'?, Xiao Guo'’, Tian-Yun Wang™"" ( 'College of Pharmacy, Xinxiang Medical University,
Xinxiang 453003, ’International Joint Research Laboratory for Recombiant Pharmaceutical Protein Expression System of
Henan, Xinxiang Medical University, Xinxiang 453003; *School of Basic Medicine, Xinxiang Medical University, Xinxiang
453003)

*wtianyuncn@126.com

Aims: DNA methyltransferase Dnmt3a was knocked out by CRISPR/Cas9 technology to construct Dnmt3a-deficient CHO
cell expression system. The molecular mechanism of DNA methylation affecting the expression stability of recombinant
protein in CHO cells was also revealed. Methods: The sgRNA target of Dnmt3a KO was designed to construct plasmid.
Selection and identification of monoclonal Dnmt3a KO CHO cells by PCR, Western blotting and sequencing. Cell
proliferation was detected by CCK-8, and apoptosis was detected by Annexin V-FITC /PI double staining. Transgene

expression vectors driven by two commonly used CMV and EFla promoters were constructed and transfected into CHO
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cells. Polycolonies of the 3a-30 and control CHO-K1 cells stably transfected with CMV or EFla were passaged under
selection pressure in the presence (G418+) or absence (G418) of G418 for 60 passages. The MFIs of eGFP in the recombinant
CHO cells were detected to evaluate the intensity values of the expressed eGFP at 10, 20, 30, 40, 50 and 60 passages. The
total DNA methylation level in CHO cells was analyzed by flow cytometry. Detection of CpG island methylation in different
promoter regions of recombinant CHO cells by MALDITOF mass array. Results: Six Dnmt3a-deficient CHO cell monoclonal
clones were identified by PCR and sequencing. The results of cell proliferation and apoptosis showed that the biological
characteristics of Dnmt3a defective CHO cell line were not significantly different from those of normal CHO cells. The
Dnmt3a-deficient 3a-30 cell line transfected with CMV promoter displays the most stable and the highest expression levels
regardless of the presence or absence of G418, suggesting that the Dnmt3a KO in CHO cells can enhance the long-term
stability of recombinant protein expression by using CMV promoter for at least 50 passages. The results of DNA methylation
analysis revealed that the rate of DNA methylation in the analysed 10 CpG sites of CMV promoter at high passage (P50)
was lower in 3a-30 cell line than in natural CHO cell line. By contrast, Dnmt3a KO exerted no influence on the reduction
in the DNA methylation of EFla promoter in the transfected CHO cells. Conclusion: The Dnmt3a gene in CHO-K1 cells
was knocked out by CRISPR/Cas9 technology, screened and obtained the Dnmt3a defective CHO-K1 cell line. Dnmt3a
KO positively affected the maintenance of recombinant protein production in stably transfected CHO cells. The stability of
transgene expression during long-term cultivation could be distinctly enhanced in Dnmt3a-deficient CHO cells transfected
with CMV promoter, presumably because of the distinct reduction in the DNA methylation of CMV promoter in stably
transfected Dnmt3a-deficient CHO cells.

Key Words: Chinese hamster ovary cell, DNA methylation, DNA methyltransferase Dnmt3a, gene knockout, transgene

expression

09 Structural insights into trans-histone regulation of H3K4 methylation by unique histone H4 binding of
MLL3/4

Yanli Liu", Su Qin"’, Tsai-Yu Chen®", Ming Lei'", Shilpa S. Dhar?, Jolene Caifeng Ho', Aiping Dong', Peter Loppnau’,
Y3 (! Structural Genomics Consortium, University of Toronto, 101 College

Street, Toronto, Ontario M5G 1L7, Canada; ° Department of Molecular and Cellular Oncology, The University of Texas MD

Yanjun Li', Min Gyu Lee’ and Jinrong Min

Anderson Cancer Center, Houston, Texas 77030, USA; 3Departmenl of Physiology, University of Toronto, Toronto, Ontario
M5S 148, Canada; " These authors contributed equally to this work; * Correspondence should be addressed to M.G.L. (mglee@
mdanderson.org) and J. M. (jr min@utoronto.ca))

Abstract

MLL3 and MLL4 are two closely related members of the SET1/MLL family of histone H3K4 methyltransferases and are
responsible for monomethylating histone H3K4 on enhancers, which are essential in regulating cell-type-specific gene
expression. Mutations of MLL3 or MLL4 have been reported in different types of cancer. Recently, the PHD domains of
MLL3/4 have been reported to recruit the MLL3/4 complexes to their target genes by binding to histone H4 during the
NT2/D1 stem cell differentiation. Here we show that an extended PHD domain (ePHD®6) involving the sixth PHD domain
and its preceding zinc finger in MLL3 and MLL4 specifically recognizes an H4H18-containing histone H4 fragment, and
modifications of residues surrounding H4H18 modulate H4 binding to MLL3/4. Our In vitro methyltransferase assays and
cellular experiments further reveal that the interaction between ePHD6 of MLL3/4 and histone H4 is required for their

nucleosomal methylation activity and MLL4-mediated neuronal differentiation of NT2/D1 cells.

Key words: MLL3, PHD domain, histone H4



10 Dynamic Methylome of Internal mRNA N'-methylguanosine and Its Regulatory Role in Translation
Lionel Malbec', Ting Zhang', Yu-Sheng Chen', Ying Yang"', Yun-Gui Yang'" ( 'Key Laboratory of Genomic and Precision
Medicine, Beijing Instituteof Genomics, Chinese Academy of Sciences, Beijing 100101)

*Correspondence: ygyang@big.ac.cn; yingyang@big.ac.cn

Over 150 types of RNA modifications are identified in RNA molecules. Transcriptome profiling is one of the key steps in
decoding the epitranscriptomic panorama of these chemical modifications and their potential functions. N'-methylguanosine
(m’G) is one of the most abundant modifications present in tRNA, rRNA and mRNA 5’cap, and has critical roles in
regulating RNA processing, metabolism and function. Besides its cap position in mRNAs, m’G is also identified in internal
mRNA regions. However, its transcriptome-wide distribution and dynamic regulation within internal mRNA regions remain
unknown. Here, we have established m’G individual-nucleotide-resolution cross-linking and immunoprecipitation with
sequencing (m’G miCLIP-seq) to specifically detect internal mRNA m’G modification. Using this approach, we revealed
that m’G is enriched at the S’UTR region and AG-rich contexts, which are well-conserved across different human/mouse cell
lines and mouse tissues. Strikingly, the internal m’G is dynamically regulated under both H,0, and heat shock treatments,
with both remarkable accumulations in the CDS and 3’UTR regions and function in promoting mRNA translation efficiency.
Consistently, PCNA 3’UTR minigene reporter harboring m’G site displays both enriched m’G modification and increased
mRNA translation upon H,O, treatment compared to m’G site-mutated minigene reporter (G to A). Taken together, our
findings unravel the dynamic profiles of internal MRNA m’G methylome and highlight the m’G as a novel epitranscriptomic

marker with regulatory roles in translation.

Key Words: N'-methylguanosine, miCLIP-seq, Translation, Stress response

11 Subcellular transcriptome profiling by APEX2-mediated proximity-dependent RNA labeling
Ying Zhou', Gang Wang’, Peng Zou'" ( ‘College of Chemistry and Molecular Engineering, Peking University, Beijing,
100871; *Academy for Advanced Interdisciplinary Studies, Peking University, Beijing, 100871)

* Email: zoupeng@pku.edu.cn

The RNA localization is closely linked to its biological functions. Asymmetrically localized RNAs are vital to chromatin
architecture, local translation, and RNA homeostasis. Current methods for studying RNA localization either lack throughput
or suffer contaminations. In this study, we have developed a novel technique to profile local transcriptome. Our method,
termed APEX2-mediated proximity-dependent RNA labeling (APEX-RNA labeling), utilizes reactive radicals generated by
the reaction of the Btn-An probes with H,O, at the catalysis of APEX2 to label proximal RNA. As a demonstration of the
spatial specificity and depth of coverage in mammalian cells, we applied APEX-RNA labeling in the mitochondrial matrix,
capturing all 13 mitochondrial mRNAs and no cytoplasmic RNAs. We then extended the methodology to open subcellular
regions including nuclear lamina, nucleolus, and cell membrane. APEX-RNA labeling enriched 125 RNAs at nucleolus and
662 RNAs at nuclear lamina, with little overlapping between two sets of RNAs. The 119 mRNAs enriched by APEX-RNA
labeling at cell membrane encode proteins that are involved in cell junction, motility, and anchoring. APEX-RNA labeling
is thus a promising method for mapping the subcellular transcriptome, which could shed light on their functions in cell

physiology.

Key Words: APEX2, proximity-dependent labeling, Biotin-aniline probe, subcellular transcriptome
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12 Alpha-kinase 1 is a cytosolic innate immune receptor for bacterial ADP-Heptose

Ping Zhou'”, Yang She" > Na Dong3, Peng Li', Huabin He', Alessio Borio’, Qingcui Wu', Shan Lu', Xiaojun Ding’, Yong Caol,
Yue Xu', Wenqing Gao', Menggiu Dong', Jingjin Ding"*, Da-Cheng Wang’, Alla Zamyatina®, & Feng Shao">" (' National
Institute of Biological Sciences, Beijing, 102206, China; *National Laboratory of Biomacromolecules, Institute of Biophysics,
Chinese Academy of Sciences, Beijing 100101, China; *College of Animal Science and Technology, China Agricultural
University, Beijing 100094, China; *Department of Chemistry, University of Natural Resources and Life Sciences, A-1190
Vienna, Austria; ’Beijing Mingde Zhengkang Technologies Co., Ltd., Beijing, 102206, China; * These authors contributed
equally to this work)

*shaofeng@nibs.ac.cn

Immune recognition of pathogen-associated molecular patterns (PAMPs) by pattern recognition receptors often activates
proinflammatory NF-kappaB signalling. Here we combined a transposon screen in Yersinia pseudotuberculosis with
biochemical analyses and identified ADP-beta-D-manno-heptose (ADP-Hep), which mediates type III secretion system-
dependent NF-kappaB activation and cytokine expression. ADP-Hep, but not other heptose metabolites, could enter host
cytosol to activate NF-kappaB. A CRISPR-Cas9 screen showed that activation of NF-kappaB by ADP-Hep involves an
ALPKI1 (alpha-kinase 1)-TIFA (TRAF-interacting protein with forkhead-associated domain) axis. ADP-Hep directly binds the
N-terminal domain of ALPK1, stimulating its kinase domain to phosphorylate and activate TIFA. The crystal structure of the
N-terminal domain of ALPK1 and ADP-Hep in complex revealed the atomic mechanism of this ligand-receptor recognition
process. HBP was transformed by host adenylyltransferases into ADP-heptose 7-P, which could activate ALPK1 to a lesser
extent than ADP-Hep. ADP-Hep (but not HBP) alone or during bacterial infection induced Alpkl-dependent inflammation
in mice. Our findings identify ALPK1 and ADP-Hep as a pattern recognition receptor and an effective immunomodulator,

respectively.

Keywords: innate immunity, bacterial infection, ALPK1, ADP-heptose.
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14 hCINAP regulates the DNA damage response and mediates the resistance of acute myelocytic
leukemia cells to therapy

Ruidan Xu, Xiaofeng Zheng' (State Key Laboratory of Protein and Plant Gene Research, Department of Biochemistry and
Molecular Biology School of Life Sciences, Peking University, Beijing, 100871)

*xiaofengz@pku.edu.cn

Maintenance of genomic stability is critical for the proper function of organisms. When DNA damage occurs and is detected,
a series of repair proteins sequentially accumulate at the damaged site and induce signal transduction pathways to initiate the
subsequent repair of double-stranded DNA breaks (DSB). Acute myeloid leukemia (AML) is a genetically heterogeneous
malignant disorder of the hematopoietic system, characterized by the accumulation of DNA-damaged immature myeloid
precursors. In this study, we find that hCINAP is involved in the repair of DSB and that its expression correlates with AML
prognosis. hCINAP is a highly conserved adenylate kinase that plays essential roles in the growth of eukaryotic cells.
Following DSB, hCINAP is recruited to damage sites where it promotes SENP3-dependent deSUMOylation of NPM1, which

in turn results in the dissociation of RAP80 from the damage site and CTIP-dependent DNA resection and homologous

610¢

recombination. NPM1 SUMOylation is required for recruitment of DNA repair proteins at the early stage of DSB, and
SUMOylated NPM1 impacts the assembly of the BRCA1 complex.

Moreover, we find that knockdown of hCINAP also sensitizes a patient-derived xenograft (PDX) mouse model to
chemotherapy. In clinical AML samples, low hCINAP expression is associated with a higher overall survival rate in patients.
These results provide mechanistic insight into the function of hCINAP during the DNA damage response and its role in
AML resistance to therapy. Meanwhile, the discovery of sumoylation/desumoylation pathways that function to control DNA
damage repair highlights the possibility of modulating these PTM activities in order to protect healthy cells from the effects
of genotoxic anticancer therapies, while still eliminating the cancer cells. As the analogous ubiquitination system can easily
be targeted by drugs, such pleiotropic mechanisms can be of substantial use in cancer treatments, offering a number of

possibilities for future applications.
Key Words: hCINAP, NPM1, double-stranded DNA breaks (DSB), SUMOylation, acute myeloid leukemia (AML)
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resistance of acute myelocytic leukemia cells to therapy. Nature Communications. 2019. Accepted.

15 A Pandas complex adapted for piRNA-guided transposon silencing

Kang Zhao"', Sha Cheng”, Na Miao”, Ping Xu", Xiaohua Lu"', Yuhan Zhang”, Ming Wang', Xuan Ouyang',Ying Huang”,
Yang Yu'' ( 'Institute of Biophysics, Key Laboratory of RNA Biology, Chinese Academy of Sciences, University of Chinese
Academy of Sciences, Beijing, China, 100101; *State Key Laboratory of Molecular Biology, Shanghai Key Laboratory of
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Molecular Andrology, CAS Center for Excellence in Molecular Cell Science, Shanghai Institute of Biochemistry and Cell
Biology, Chinese Academy of Sciences, University of Chinese Academy of Sciences, Shanghai, China, 200031; "contributed

equally)

*correspondence: yuyang@ibp.ac.cn;

The repression of transposons by the Piwi-interacting RNA (piRNA) pathway is essential to protect animal germ cells.
In Drosophila ovaries, Panoramix (Panx) enforces transcriptional silencing by binding to the target-engaged Piwi-piRNA
complex, although the precise mechanisms by which this occurs remain elusive. Here, we show that Panx functions together
with a germline specific paralogue of a nuclear export factor, dNxf2, and its cofactor dNxtl (p15), as a ternary complex to
suppress transposon expression. Structural and functional analyses demonstrate that dNxf2 binds Panx via its UBA domain,
which plays an important role in transposon silencing. Unexpectedly, dNxf2 interacts directly with dNxfl (TAP), a general
nuclear export factor. As a result, dNxf2 prevents dNxf1 from binding to the FG repeats of the nuclear pore complex, a
process required for proper RNA export. Transient tethering of dNxf2 to nascent transcripts leads to their nuclear retention.
Therefore, we propose that dNxf2 may function as a Pandas (Panoramix-dNxf2 dependent TAP/p15 silencing) complex,
which counteracts the canonical RNA exporting machinery and restricts transposons to the nuclear peripheries. Our
findings may have broader implications for understanding how RNA metabolism modulates epigenetic gene silencing and

heterochromatin formation.

16 Taurine-mediated browning of white adipose tissue is involved in its protective role against obesity in
mice

Ying-Ying Guo', Liang Guo', Qi-Qun Tang" (Key Laboratory of Metabolism and Molecular Medicine of the Ministry of
Education, Department of Biochemistry and Molecular Biology of School of Basic Medical Sciences and Department of
Endocrinology and Metabolism of Zhongshan Hospital, Fudan University, Shanghai, 200032)

* Qi-Qun Tang, E-mail: qqtang@shmu.edu.cn
Liang Guo, E-mail: liangguo@fudan.edu.cn

Taurine, a nonprotein amino acid, is widely distributed in almost all animal tissues. Ingestion of taurine helps to improve
obesity and its related metabolic disorders. However, the molecular mechanism underlying the protective role of taurine
against obesity is not completely understood. In this study, it was found that intraperitoneal treatment of the mice with taurine
alleviated high-fat diet (HFD)-induced obesity, improved insulin sensitivity, and increased energy expenditure and adaptive
thermogenesis of the mice. Meanwhile, administration of the mice with taurine markedly induced the browning of inguinal
white adipose tissue (i(WAT), with significantly elevated expression of PGCla, UCP1 and other thermogenic genes in iWAT.
In vitro studies indicated that taurine also induced the development of brown-like adipocytes in C3H10T1/2 white adipocytes.
Knockdown of PGCla blunted the role of taurine in promoting the brown-like adipocytes phenotype in C3H10T1/2 cells.
Moreover, taurine treatment enhanced AMPK phosphorylation in vitro and in vivo, and knockdown of AMPKoal prevented
taurine-mediated induction of PGClo in C3H10T1/2 cells. Consistently, specific knockdown of PGCla in iWAT of the HFD-
fed mice inhibited taurine-induced browning of iWAT, with the role of taurine in the enhancement of adaptive thermogenesis,
the prevention of obesity and the improvement of insulin sensitivity being partially impaired. These results reveal a functional
role of taurine in facilitating the browning of white adipose tissue, which is dependent on the induction of PGCla. Our
studies also suggest a potential mechanism for the protective role of taurine against obesity which involves taurine-mediated

browning of white adipose tissue.

Key Words: Taurine, White adipose tissue (WAT) browning, Obesity, Energy expenditure, Adaptive thermogenesis, PGCla,
AMPK



17 Oncogenic IncRNA TURBOR promotes Warburg effect by enhancing LDHA enzyme activity

Huili Wang', Kequan Lin®, Lin Zhv?, Shaojun Zhangz, Le Li’, Yilie Liao’, Baichao Zhangz, Ming Yang', Xinde Liv’, Lu Li,
Shasha Li', Haitao Li', Peng Jiang’, Qiangfeng Cliff Zhang’, Dong Wang'***
Beijing 100084, *School of Life Sciences, Tsinghua University, Beijing 100084; *Center of Synthetic & Systems Biology,
Tsinghua University, Beijing 100084, 'National Collaborative Innovation Center for Biotherapy, Tsinghua University, Beijing
100084; *School of Basic Medical Sciences, Chengdu University of Traditional Chinese Medicine, Chengdu, 611137)

( 'School of Medicine, Tsinghua University,

dwang@cdutcm.edu.cn.

Aerobic glycolysis, also known as the Warburg effect, is a hallmark of cancer and essential for malignancies, but its regulation
and modulation in cancer cells remain poorly understood. Here, by large-scale functional screening, we identified a tumor-
associated and broadly expressed oncogenic long noncoding RNA TURBOR, which is highly expressed in multiple types of
human cancers. Notably, knocking down TURBOR significantly inhibits the proliferation of multiple types of cancer cells
and reduces tumor growth in vivo. Mechanistically, TURBOR directly binds to lactate dehydrogenase A (LDHA), an essential
glycolysis-associated enzyme, and enhances its enzymatic activity, thereby promoting glycolysis. Clinically, high expression
of TURBOR is significantly associated with poor prognosis in many types of human cancers. Together, our results identified
a new long noncoding RNA (IncRNA) that modulated a cancer-specific regulation mechanism for the Warburg effect and

suggested a potential target against one of cancer’s vulnerabilities for developing broad-acting anti-cancer therapies.

Key Words: Long noncoding RNA, Warburg effect, Tumor proliferation

18 IL-17B/IL-17RB signaling regulates lysine 63-linked Beclin-1 ubiquitination to strengthen self-renewal
and tumorigenesis in gastric cancer

Qingli Bie', Haixin Dong "**, Bin Zhang "> ( 'Department of Laboratory Medicine, Affiliated Hospital of Jining Medical
University, Jining, Shandong, P. R. China, 272000, ’Institute of Forensic Medicine and Laboratory Medicine, Jining Medical
University, Jining, Shandong, P. R. China, 272000)

*zhb861109@163.com

Cancer stem cells (CSCs) display many malignant biological traits including tumorigenesis, metastasis, drug resistance
and angiogenesis. Discovering new markers specific for CSCs and elucidating their regulatory mechanisms is a significant
goal. Herein, we found that IL-17B /IL-17RB signaling promoted self-renewal and tumorigenesis of gastric cancer (GC)
cells by activating autophagy. We identified this pathway by first determining that IL-17RB expression is significantly up-
regulated in spheroid cells, which was closely associated with the degree of differentiation of patient-derived GC tissues.
Exogenous recombinant IL-17B (rIL-17B) promoted the self-renewal capacity of GC cells in vitro and enhanced tumor
growth and metastasis in vivo. Moreover, we found that rIL-17B induced autophagosome formation and cleavage-mediated
transformation of LC3 in GC and 293T cells. Interestingly, inhibition of autophagy by ATG7 knockdown reversed rIL-17B
induced self-renewal of GC cells. Further study revealed that rIL-17B promoted K63-linked ubiquitination of beclin-1 by
mediating the binding of TRAF6 to beclin-1. Interfering with IL-17RB expression abolished all the effects of rIL-17B on
ubiquitination of beclin-1 and autophagic activation of GC cells. Lastly, we discovered that IL-17B expression in the serum of
patients was positively correlated with IL-17RB expression in GC tissues. In addition, rIL-17B increased IL-17RB expression
in GC cells. Direct overexpression of IL-17RB in 293T cells mimics stimulated rIL-17B, which promoted K63-linked
ubiquitination of beclin-1 and binding of TRAF6 to beclin-1. Together, these results revealed the novel action of IL-17B/IL-

17RB signaling on CSCs and might provide new therapeutic targets against gastric cancer.

Key Words: IL-17B; IL-17RB; autophagy; K63-linked ubiquitination of Beclin-1; gastric cancer; cancer stem cell
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19 Zinc Enhances the Formation of Liquid and Hydrogel Phases of Human Tau and thereby Increases
Tau Toxicity in Neuronal Cells

Ying-Ying Gao, Yan Zeng, Kan Wang, Bin Dai, Jie Chen, and Yi Liang* (College of Life Sciences, Wuhan University, Wuhan,
430072)

*liangyi@whu.edu.cn

The homeostasis of zinc is fundamentally important in the CNS to ensure many physiological processes, but dyshomeostasis
and accumulation of zinc are observed in the brain of patients with Alzheimer’s disease. The transition between soluble
intrinsically disordered Tau protein and Tau filaments from Alzheimer’s disease is unknown. Liquid-liquid phase separation
by low-complexity domains of proteins is the first step of protein aggregation, which can generate membrane-less organelles
and drive the formation of pathological filaments. In this paper, we studied the influences of zinc on phase transition,
filament formation, and neurotoxicity of a pathological mutant /AK280 of full-length human Tau to elucidate the molecular
mechanism underlying Alzheimer’s disease. We report that zinc enhances the intrinsic ability of AK280 to complete the
required phase transition to form pathological filaments. Substitution of Cys-291 and Cys-322 with Ala, however, essentially
eliminates such enhancing effects of Zn’* on the fibrillization and phase transition of /AAK280. Zinc dramatically accelerates
hyperphosphorylation and abnormal aggregation of /AK280 both in vitro and in SH-SY5Y neuroblastoma cells. Furthermore,
zinc enhances the formation of liquid and hydrogel phases and elevated ROS production. These findings elucidate how zinc

regulates Tau phase separation, aggregation associated with Alzheimer’s disease.

Key Words: Tau protein, Zinc, Alzheimer’s disease, Liquid-liquid phase separation, Protein aggregation, Tau toxicity, Phase

transition

20 NRDEZ2 negatively regulates exosome functions by inhibiting MTR4 recruitment and exosome
interaction

Jianshu Wang', Hong Cheng'" ( 'Shanghai Institute of Biochemistry and Cell Biology, University of Chinese Academy of
Sciences, Shanghai, 200000)

* hcheng@sibeb.ac.cn

The exosome functions in the degradation of diverse RNA species, yet how it is negatively regulated remains largely
unknown. Here, we show that NRDE2 forms a 1:1 complex with MTR4, a nuclear exosome cofactor critical for exosome
recruitment, via a conserved MTR4-interacting domain (MID). Unexpectedly, NRDE2 mainly localizes in nuclear speckles,
where it inhibits MTR4 recruitment and RNA degradation, and thereby ensures efficient mRNA nuclear export. Structural
and biochemical data revealed that NRDE2 interacts with MTR4's key residues, locks MTR4 in a closed conformation, and
inhibits MTR4 interaction with the exosome as well as proteins important for MTR4 recruitment, such as the cap-binding
complex (CBC) and ZFC3H1. Functionally, MID deletion results in the loss of self-renewal of mouse embryonic stem cells.

Together, our data pinpoint NRDE2 as a nuclear exosome negative regulator that ensures mRNA stability and nuclear export.

Key words: NRDE2; the nuclear exosome; MTR4 recruitment; mRNA export
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