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Learning and Memory

Lin Xu Ph.D., Professor & Principal Investigator, graduated from Nanchong Normal University in 1985, earned his MSc from Kun-
ming Institute of Zoology (KIZ), Chinese Academy of Sciences in 1990, and Ph.D. from Department of Pharmacology and Therapeutics,
Trinity College of Dublin, Ireland, and returned to KIZ in 1998. His major interest is to study the circuit mechanism of learning and mem-
ory, which is applied for understanding pathological mechanisms of major depressive disorder, autism spectrum disorder, drug addiction,
and Alzheimer’s disease etc. He published about 140 SCI papers in Nature, Cell, Neuron, PNAS, J Neurosci, Biol Psychiat, which are cit-
ed more than 4200 times, and H-index excluding self-citations is 34, as one of the top cited Chinese authors listed by Elsevier in 2016. He
is editor of Neural Plasticity and Behavioural Brain Research. He developed two novel drugs, both of which are currently under clinical

trial phase II.
Email: Ixu@vip.163.com

fif5EEIBA (Research Team)
T{EAR (Laboratory Staff)
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Dr. Qixin Zhou, Associate Professor
Wikl A% BIARR

Yuexiong Yang, Associate Professor
EWE AT EBID

Liping Wang, Experimentalist
X2 Wt HAREIR

Jinyang Liu, research fellow
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Ms. Jialin Mi, research fellow
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Xiupeng Nie, research fellow

{8+ ( Postdoctoral Fellow )
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[ZE L& Xuefeng Chen 1EfFET Yahong Tan
#&S5E Chunxian Yang 5 #0 Na Zhang
Z$REg Jinnan Li ZB34Z= Wenting Guo
Z= # MenglLi g 2l KailJin

5 & ChenMa Xl 75 FangLiu
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#XHE Baizhen Zhao
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Research Fields and Progress in 2018

We are interested in the circuit mechanism of learning and memory,
and applying this knowledge and study techniques for understanding the
pathological mechanisms of mental disorders and Alzheimer’s disease, in
the levels of genotype, molecular signaling, synaptic plasticity, local circuit,
projection network, brain imaging and behavior, which require the techniques
such as multi-array single unit recording, whole cell recording, viral tracing,
optogenetic and chemogenetic. Main progress: 1) We found that tree shrew
not only had medial prefrontal cortex, but also developed the dorsal prefrontal
cortex, which is relationship to primates species. And for the first time, we
revealed bidirectional projection between left-right auditory cortex in rats. 2)
Revealed the neurobiological mechanisms of the learning efficiency differences
in day and night by comparing the rhythmic changing of hippocampal Racl
expression in tree shrew and rodents. 3) We further studied the relationship
between vascular injury and Alzheimer’s disease, and found a new drug SL-
ZF-01, which significantly improved the sound memory retrieval of APP/PS1
mice. 4) The sound generalization model of mice and rats was established to
reveal the underlying neural circuits and mechanism of sound generalization
on the basis of the "background rapid generalization theory hypothesis". 5) The
initial brain region of self-injury behavior was discovered firstly, providing a
basic theory for further research on therapeutic targets of self-injury behavior.
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Neurobiology

Dr. Xintian Hu received his master’s degree of neuroscience from Kunming Institute of Zoology (1991) and Ph.D. of psychology
from Princeton University in the United States (2000). After receiving his PhD degree in 2000, he took a postdoctoral position at the
Baylor College of Medicine. In 2005, he took current position at Kunming Institute of Zoology as a PI of the laboratory of sensorimotor
integration with an award of the One Hundred Persons Project of the Chinese Academy of Sciences. In 2015, he was selected as a senior
member of the center for excellence of brain and intellecture research CAS. Xintian Hu’s research interests focus on the development of
Non-human primates model of neurodegenerative diseases, depression and their mechanisms, early diagnosis as well as treatments. He
has published over 70 SCI papers, including Science, PNAS and Journal of Alzheimers Disease.

Email: xthu@mail kiz.ac.cn
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Dr. Wenchao Wang, Research Assistant
R B Ft =SHERIW

Jing Wu, Senior Experimentalist
KEL MLt K

Yuhua Zhang, Experimentalist

F # Wt BRI

Yan Wang, Assistant Engineer
discovery and early treatment. Our major progresses in 2018 include: WEEE Bt BRI

Research Fields and Progress in 2018

We are interested in brain disease monkey model development, biomarker

1. Screened and identified a naturally occurred Parkinsonian cynomolgus  Xiaorong Zhang, Assistant Engineer
monkey, and explored its pathogenesis mechanisms.

@+ ( Postdoctor )
2. After screening thirty-six senile Rhesus monkeys, three spontancous AD  2i%5  Shihao Wu
rhesus monkeys with cognitive deficits, pathological changes and neuron death
54 ( Graduate Students )

Z=FEER Zhenhui Li
3. Inducted core symptoms of autism spectrum disorders (ASD) and  gepyg

were identified.

Linheng Zhang
Parkinson’s disease (PD) by AAV based gene editing technique in adult thesus g% Longjiao Ge

monkey brain, which proved the AAV based gene editing technique can be used  #TZ  Jianglei Xu

to develop monkey brain disease models. #=7k#E Rongyao Huang
B & JieFeng
g E XiaMa
{EBELE  Xiaofeng Ren
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Epigenetic Basis in Neurodegenerative Diseases

Prof. Jia-li Li, Principal Investigator, Key Lab of Animal Models and Human Disease

Mechanisms, Kunming Institute of Zoology, Chinese Academy of Sciences. Major interest is

to study the molecular epigenetic basis in various human neurodegenerative disease such as

A-T and AD. By use of genetic, molecular, biochemical approaches, we will focus on exploring

the mechanisms that control, initiate and execute neurodegeneration. He published more than 30 SCI papers in Nature Medicine, Nature
Neuroscience, Brain, Genome Research, EMBO Reports, Current Biology, Journal of Neuroscience and Cell Discovery.

Email: lijiali@mail.kiz.ac.cn
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#BFF  Kaiyu Xu HJEEEVER ( Cell Discovery, 2018)

¥k F9 LiYao

EEFIS  Shuyi Hu Research Fields and Progress in 2018

B/ Xiaofan Ge Our research interests lie in deciphering variation and mechanisms

of brain aging and age-related neurodegenerative disorders. Using genetic,
molecular, biochemical as well as systematic approaches we investigate
mechanisms that control, initiate and execute normal brain aging and age-
related neurodegenerative processes, with a main focus on studying epigenetic
regulation. Studies in the laboratory are also interested in developing new drugs
from natural products to target specific epigenetic regulatory system.

The major progresses of Li’s laboratory in 2018:

We revealed that circRNAs showed high regional, gender and age
differences in the aging process of primate brain. In particular, the negative
correlation between circRNAs and mRNAs specifically expressed in cerebral
cortical regions plays an important regulatory role in the changes of brain
structure and neuron function during aging (Cell Discovery, 2018).
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Dr. Yong-Gang Yao, Principal Investigator, Professor of Genetics and Director of i
Kunming Institute of Zoology, Chinese Academy of Sciences. Dr. Yao is working on the genetic i i
basis and molecular mechanism of human diseases, in particular for Alzheimer’s disease (AD),

schizophrenia, and leprosy. His team also studies the role of mitochondria and autophagy in drug addiction, and biology of the Chinese
tree shrew. Dr. Yao has published more than 210 peer-reviewed research articles and commentaries on SCI-indexed journals, including
Am J Hum Genet, Autophagy, Nat Commun, Alzheimers Dement and Proc Natl Acad Sci USA. Many of his papers are highly cited, with
a total citation time of 5557 and an h index of 39 (dated on Jan 10, 2019). Dr. Yao serves as association editor of J Hum Genet and Infect
Genet Evol, academic editor of PLoS ONE, editorial board member of J Genet Genomics, Cell Mol Neurobiol, J Alzheimers Dis and Sci
Rep, and editor-in-chief of Zoo/ Res. He received many awards including the State Natural Science Award of China (second class).

E-mail: yaoyg@mail kiz.ac.cn
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Research Fields and Progress in 2018

Our current research is focused on three major directions: i) Genetic basis
and molecular pathogenesis of Alzheimer’s disease (AD), schizophrenia, and
leprosy; ii) Mitochondria, autophagy and drug addiction; iii) Biology of the
Chinese tree shrew. We made the following progress in 2018:

1. We performed a systematic genetic analysis of individuals with and without
leprosy from Yunnan Province, and identified H/FI4 and LACCI as
important risk genes for leprosy.

2. We performed whole exome sequencing of patients with early-onset and/
or familial AD. A rare functional variant in the complement C7 gene was
enriched in AD . The risk allele contributes to the development of AD through
its effect on amyloid-beta processing, immune activation, and synaptic
transmission, which lead to structural and functional brain change.

3. We found that genetic variants in the cytochrome c oxidase-related genes
regulate gene expression and confer susceptibility to AD in Han Chinese.

H5ERA (Research Team)
T{EAR ( Laboratory Staff)

KT WLt BARR
Dandan Yu, Associate Professor
HER  Er BRI

Dr. Lingyan Su, Associate Professor
B % Bt BWRR

Dr. Rui Bi, Associate Professor

¥ & Bt EfRR

Dr. Ling Xu, Associate Professor
KEE Bt BIARR

Dr. Dengfeng Zhang, Associate Professor
' F EEX BEMARA

Dr. Yu Fan, Research Associate

B B #t BERRR

Dr. Yong Wu, Research Associate
TN B BERRR

Dr. Rongcan Luo, Research Associate
WiEE AR BESCRD

Luxiu Yang, Technician

54 ( Graduate Students )
# 8§ MinXu L&
HXREK TianLe Gu  ERT
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Chunhua Zeng
Zhongjiang Yan
Qianjin Liu Xiao Zheng
Yulin Yao
Yu Li

Huilong Li

Guiyu Li

Jing Yang

Jinyan Zhang
Quanzhen Zheng
Ying Miao
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. HHETETE Nature Communications . Molecular Psychiatry (2§ ). American Journal of
Psychiatry. Schizophrenia Bulletin (6 %% ). Neuropsychopharmocology, Hum Mol Genet
The Journal of Neuroscience. British Journal of Psychiatry %5 [ Fr 5 44 1T & 2% SCI & 3¢
40 4355 o ZIAEAT Journal of Psychiatry and Mental disorders . Austin Psychiatry. Journal
of Schizophrenia Research 7% %t .

Neuropsychiatric Disorders

Dr. Xiong-Jian Luo, Principal Investigator, Professor of Genetics and Psychiatry, Kunming Institute of Zoology, Chinese Academy
of Sciences. The Luo laboratory is dedicated to understand the genetic and pathophysiological mechanisms of neuropsychiatric disorders,
focusing on schizophrenia (SZ) and major depressive disorder (MDD). As two of the most common mental diseases, SZ and MDD have
a high mortality and significant long-term morbidity. Persons with SZ and MDD have a high risk for suicide, which is one of the leading
causes of disability and death. Though SZ and MDD have a high prevalence and pose a severe risk to global health, currently there are
no proven treatment options that can cure these diseases completely. Our work leverages the fields of genetics, genomics, bioinformatics,
developmental biology, as well as basic neuroscience and neurobiology, to obtain a systems level understanding of SZ and MDD. We have
pioneered the application of integrative omics in psychiatric genetics. Our ultimate goal is to pinpoint the causal variants and genes for SZ
and MDD and to develop new therapeutics for these two devastating disorders.

E-mail: luoxiongjian@mail kiz.ac.cn
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TEAE (Laboratory Staff) AL E BB TR 0B S LR RUBOR LRI . TR oh T
NAE Bt BEARR i BLGE FIAMARRE B8t B L R ZBOmRHLEE, 2018 4F )% FEMF s BadE (1) a4
Jiewei Liu, Research Associate 2EMF ST IR 7 By IBRast % 40 5 Al B8 i 4% GLT8DI. CSNK2B. AMLSI 3:H Rk 5
= & Wt HRIIS KEPASBURE B IR, L DI RESEIRIE R GLTSDI 1 CSNK2B Va5 2 T 40 I 5 A
Long Li, Rescarch Assistant Ak B AEBESCIGHE R GLT8DI 1 CSNK2B ¥ 78 filf3% (Nat Commun, 2018 )
BB Bt FREIS (2) EYCHRR A 4D U0 T REAUBORIE DA, 6% 5 6 AT REFERF 4 2 T L

B EEI RS EEF ( CNTN4, GATAD24, GPM6A4, MMP16, PSMA4 1 TCF4 ) (Trsnal
Psychiatry, 2018),  (3) Sl FHBLRAGHISE, EUCKIL T =ASHIARRE XU 5 R
JE (6q16.2, 12q24.31, 16p13.3) , WE/R FBXL4, RSRCI FEPRFEANARAE & A Hife
H (Neuropsychopharmocology, 2018),

Yongxia Huo, Research Assistant
I I =15 S o ]

Di Huang, Assistant Experimentalist

54 ( Graduate Students )
Z=FF2E  Kaiqin Li

SEE Changguo Ma

ZHE  Shiwu Li

Z50%Hs  Xiaoyan Li

Research Fields and Progress in 2018

The Luo laboratory is dedicated to understand the genetic and
pathophysiological mechanisms of neuropsychiatric disorders, focusing on
schizophrenia (SZ) and major depressive disorder (MDD). The progress in 2018

= f, YifanLi are as follows:
FE2PA  Junyang Wang 1. We identified GLT8D1, CSNK2B, AMLSI as schizophrenia risk genes through
F  Jieoli integrative analyses.

P& & RuiChen ) ) i )
2. We depicted the landscape of plausible schizophrenia causal genes for the first

time.

3. We identified three novel risk loci (6q16.2, 12q24.31, 16p13.3) for MDD and
our study suggested that FBXL4 and RSRCI may play a role in MDD.
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SRS | RINDIRE S BAB BRI R A o [RIES, S TR T 4 R Sl RS .
BTG, R TOREPEIRAT SCZ W% 5 o R B ek A S A FIALEE, A s
iR BT R R IR E . $HAT: Scientific Reports . Molecular Neuropsychiatry .
Functional & Integrative Genomics . Journal of Psychiatry and Brain Science #iZs

Translational Genomics

Ming Li Ph.D., Principal Investigator in charge of the Translational Genomics Group

(TGG). Dr. Li has been funded by the Outstanding Youth Science Foundation and The 1000 Young Talents Program. His research mainly
focuses on medical genetics, functional genomics and relevant molecular neurobiology of psychiatric disorders. He has been dedicated
to translating research discoveries of genetics into clinical applications, so as to help effectively prevent and manage these mental
illnesses. Dr. Li has led several functional genomics investigation projects, and has described the potential molecular mechanisms by
which multiple genomic regions, that were found to confer susceptibility of particular psychiatric diseases, contributed to their onset and
progression. Currently, the TGG are seeking to understand how genetic risk factors of psychiatric disorders affect expression and function
of key susceptibility genes to alter cellular phenotypes, brain development and function, and thereby contribute to the pathogenesis of
such illnesses. Meanwhile, Dr. Li is also interested in dissecting the molecular mechanisms underlying the effects of antipsychotics on
genes associated with risk of the mental illnesses. These studies may help improve and develop therapeutic approaches for psychiatric
disorders. Dr. Li now serves as the editorial board member for Scientific Reports, Molecular Neuropsychiatry, Functional & Integrative
Genomics, and Journal of Psychiatry and Brain Science.

Email: limingkiz@mail kiz.ac.cn
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UM KR A% (BPD ) —28 ™ B i A SR O B MERE pgie, e &
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HFIFE . MERANAAT H E R BPD s B IERIVGRAR 2, FRATERZSE TR EK
Fiti 4 1,146 5] BPD & il 1,956 5% HE it i BE G BPD XU s E4T 1 B6ES0 4T,
FERt 65 BINUERR A~ HLUHEIT T mRNA F55007, DI R AT AE S I 15 10
WIfE)E 5. A1 &P 1 )BPD KUKE &0 A5 rs174576 5 FADS1 3£ R (363K B 5 MG
2) MADILI F£ R AR A~ 57 85 67 o5 5 P L ABE BPD & KU @ B A% 3)
Yt fA 10926.13 BRI Y5 0L AR 5 1578089757 7RV AFEH 5 BPD 43k K 2H /K-
BEHE ., XLHFSTIEAN T IR E BPD AR H, IR RKRFEARRFPE
AFBE BPD M4 2 2 mb 3R AL T B R ORI

Research Fields and Progress in 2018

Bipolar disorder (BPD) is a severe mental disorder causing significant public
health problems. While studies in European subjects have proven the important
roles of genetic risk factors in its pathogenesis, little is known about the genetic
variations accounting for the risk of BPD in Han Chinese. We therefore recruited
BPD patients and healthy individuals from mainland China and performed
genome wide association analyses to examine the role of previously identified
BPD relevant loci in its risk in Chinese populations. We also performed RNA-
sequencing in human amygdala samples collected from Chinese donors to reveal
the potential functional impact of the BPD risk loci. We observed that: 1) the BPD
risk locus rs174576 identified in Europeans is also significantly associated with
this disease in Han Chinese; 2) two independent loci within the MADILI gene
are linked to the risk of BPD in Han Chinese; 3) the rare variation rs78089757 in
the chromosome 10q26.13 region confers risk of BPD in our research subjects.
Together, this study provides valuable information regarding the genetic

EAZZEIBA (Research Team)
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Dr. Hong Chang, Associate Professor
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Dr. Xiao Xiao, Assistant Professor
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Lu Wang, Research Assistant
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foundation of BPD in Han Chinese.
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AP, ANF (2013) , TAGHRIGHEAA (2017) , =% (2018) , 32
B KB RRIAHENG . 1994 ARV FRIFF R R2E 2507 . 1999 4E3R v =Rl 2E B I i A
Y TR PO F S B 2 2 E T2 . 1999-2005 458 )5 7E 95 ] Virginia K2%
H Emory K2 M H-LJEHE, 2006 E7E Albany BE~4BE 2 i A W~F FUmREDFST 1O E
A7 BB . RIHEZ. 2010 AR E TR, FENFEZIE S FRIEYT, &
iz 2B, FERE SRR | T S YRR SR AL R A9, SIS HE Nat Commun, J
Clin Invest, Cancer Res 2 FE FREE AR P & T 80 25 SCLigC, #5]H 3800 £k,
H-index 35(Google Scholar), #% [ bR iU AATSE BTk is B R 300 29k, [RIRT#HE 10 25K
AT R PEZE ( EARBIA I 4 e B2 BHE TR E S & BRI —H LK),
Z¥5 R 30 4 SCI I F) i 5 , $H4F JBC.. Can Lett Fll Zoo Res %#Zs, Cancer Science &l 3% .

Cancer Biology

Ceshi Chen Ph.D., Principal Investigator, graduated from Nankai University in 1994, earned his Ph.D from Chinese Academy
of Sciences (CAS) in 1999, accepted his postdoctoral training at University of Virginia and Emory University from 1999 to 2005, was
appointed as Tenure Track Assistant/Associate Professor at Albany Medical College from 2006-2010, and was recruited to Kunming
Institute of Zoology, CAS in 2010. His research is mainly focused on the breast cancer targeted therapy, protein ubiquitination, gene
transcription, and cancer animal models. He published more than 80 SCI papers in Nat Commun, J Clin Invest, Cancer Res, and
Oncogene. He has been invited to be reviewers for more than 10 funding agents and over 30 scientific journals. He is editorial board
members for JBC, Can Lett, Can Sci, and Zoo Res.

Email: chenc@mail kiz.ac.cn

52PN ( Research Team )

~EFHLIFSE D5 100 Be 2018 AE S §2 S50 5 3k g

W OE EE wRs SRHA B IR AL FRI T R AL RS, W AN . AnARE . T
T8, By i, oo TR, EHZ R, FERESE ., FIENEE . PURZY R . SRS L
st Bt RS AT ), 2018 4FFEAY FE B TAES RS, 1) KIFE T KLFS 2 54885/
FUIR TR R FUIR R T s 2) RBDECHEZ @I Spl M KUFS fn=RAtEFL
RdEi; 3) &P miRNA153 @405 HIFLA Fl ANGPT1 S FIZLIRRE IS HiE; 4) &2
FHiE B HECTD3 JR45 I B B 175 5 IFN- 1 =2 AL

T{EAR (Laboratory Staff)

Dr. Dewei Jiang, Associate Professor
WK Bt BEARR

Dr. Yanjie Kong, Research Associate
BBt XE LRIT
Zhongmei Zhou , Technician

WIER Wt SERRIE

Chuanyu Yang, Technician

Research Fields and Progress in 2018

We are interested in breast cancer targeted therapy, specifically in stem cell,
cell cycle, apoptosis, protein ubiquitination, gene transcription, animal models,
drug and biomarker discovery. Our major progresses in 2018 include:

534 ( Graduate Students )
2EE  Yingying Wu
FEM  Xinye Wang

X Maobo Huang

1) Kriipple-like factor 5 is essential for mammary gland development and

tumorigenesis.

2) Mithramycin A suppresses basal triple-negative breast cancer cell

FiBE Haixia Wang
#t5%¢fA Guangshi Du
XUSZiE Wenjing Liu
KR #Z Ting Qiu

[B] 38 YiWen

2 & Zhuo Cheng
Z=FKE  Qiuchen Li
%)  Xueqin Dai
SIRKEY  Qiuyun Jiang
= @8 LiZeng
{E3Z%  Wenlong Ren
% IE Yao Luo

survival partially via down-regulating Kriippel-like factor 5 transcription by
Spl.

3) Hypoxia induces miR-153 through the IRE1a-XBP1 pathway to fine
tune the HIF-1a/VEGFA axis in breast cancer angiogenesis.

4) miR-153 inhibits the migration and the tube formation of endothelial
cells by blocking the paracrine of angiopoietin 1 in breast cancer cells.

5) HECTD3 mediates TRAF3 polyubiquitination and type I interferon
induction during bacterial infection.

©
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Tumor Signaling Transduction

AJM
20183k i

Prof. Yongbin Chen, Principal Investigator, Kunming Institute of Zoology, Chinese Academy of Sciences. The lab research
is mainly focusing on identifying novel biomarkers for tumorigenesis and deciphering the underlying molecular mechanisms, using
interdisciplinary methodology combining evolution, development and tumor biology. Research results have been published in high profile
journals, such as Nature Genetics, Nature Communications, Genes & Development, Developmental Cell, PLoS Biology, PNAS, Cell

Research, Theranostics, Cell Death and Disease and et al.

Email: ybchen@mail kiz.ac.cn

SERHIBESE T 0] e 2018 AFRE - BE0F ek
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FEIRIT 2R, R IS A, HIEE A YME B 2F ik R BE o i
GLT8DI, CSNK2B Fl ALMSI FEH R SAER S B, 1 2 51 IG
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P Ritt— TR A SRS B 23 SLRE MB AL DL PR AL TR U, [RIA S Re TS b o4
FERIPPZ R TR, A B RS pi o 240 B Bom LR T EZME R .

Research Fields and Progress in 2018

With integrative Biology, we try to excavate new molecules affecting the
development of tumor and screen the anti-tumor pilot compound using the
abundant natural compound library in Yunnan province.

We found GRKS plays important role in cell proliferation and migration
suggesting that GRKS could be used as a drug target for the treatment of non-
small cell lung cancer. By collaborating with Dr. Luo’s group, we identify
GLT8D1 and CSNK2B are SCZ risk genes using an integrative genomic
approach and that GLT8D1 and CSNK2B knockdown affect neurogenesis. This
study not only investigates how genetic variants contribute to SCZ risk through
modulating gene expression, but also dissects the possible role of the identified
genes in the pathophysiology of central nervous system.

iH5SHIBA (Research Team)
T{EAR (Laboratory Staff)
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Weili Liu, Secretary

I BNIEtRR

Liping Jiang, Research Associate
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Xinggui Zhao, Technician
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Tumor Stem Cell
b Prof. Xudong Zhao, Principal Investigator and Director, Key Lab of Animal Models and

Human Disease Mechanisms, Kunming Institute of Zoology, Chinese Academy of Sciences. Dr.

Zhao’s lab focuses on characterizing the molecular signature of tumor stem cell and developing
new potential diagnosis and therapeutic target for cancer research, establishing a high-throughput screening system which can be used
to screen the anti-cancer drugs, generating new animal models of cancer. Dr. Zhao has published 30 papers in Nat Cell Biol, Dev Cell, J
Clin Invest, Nature, Cell Res, Cancer Res, Theranostics etc. Dr. Zhao has been awarded the Central Organization Department “thousand
people plan” and got the High-end technical talent reward in Yunnan province. Headed research projects of NSFC, CAS, and Yunnan
Science Bureau.

Email: zhaoxudong@mail.kiz.ac.cn
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1) &3 HUWEL 38 52 7 34 P53 3 i 45 JE /)N 240 Jf il 98 18 & A5 2) RBLL
CDKN2A4 F1 TP53 JFyFFAEFE R ) —FN S A 1 i 43 B 7k, [l IR TS 4L\ st A%
GRARIRE ST TR /N BB SRR AR IR AR R, HER RIS R B 5 AR R
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HEEEME R R AN RE I 2541585 4) SARFT RAR YYD RE & A T4l 2= e 4l
GE, RIPUFERK LZ1 l 45 A UM A% 2 S 800 A T,

Research Fields and Progress in 2018

The goal of Dr. Zhao’s lab is to characterize the molecular signature of
tumor stem cell (eg. Glioblastoma stem cell, GSC) and study their function, to
establish a high-throughput screening system which can be used to screen the
anti-cancer /anti-aging drugs, and to generate animal models of cancer which
can be used to study the role of genes in tumor development by combining the
high-throughput screening platform of GSC.

The main research process in 2018:

1. The HUWE1-P53 axis controls the development of Non-Small Cell Lung
Cancer;

2. Establishment of a new subtyping method for GBM based on the genetic
alterations of CDKN2A4 and TP53 genes and generate the new animal models
matching this stratification.

3. We screened several traditional Chinese medicine compounds with selective
ability to kill senescent based on our high-throughput screening system.

4. Collaborate with Functional Proteomics of Natural Medicines groups, we
found that LZ1 binding triggers degradation of surface-expressed nucleolin
and induction of autophagy, which maybe a promising therapeutic agent
against pancreatic cancer.
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Molecular Immunopharmacology

Prof. Yong-Tang Zheng, Principal Investigator. Prevention and control of AIDS and
emergency infectious diseases is the major national strategic needs. Our group is mainly focused on
studies of AIDS and emergency infectious diseases. Seventeen book chapters and 283 SCI papers

2018 F 1
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have been published in PNAS, Mol Biol Evol, Nat Commun, AIDS, Nucleic Acids Res, J Immuol,
Retrovirology, ect. The SCI papers are cited with a total citation time of 5148 and an h index of 36. Application and joint applications for
53 patents, 34 patents authorized. One national awards and seven provincial and ministerial level award were gained, including The 2nd
Class prize of The State Scientific and Technological Progress Award, The 1st Yunnan province Science and Technology Progress Award
and The 2nd Natural Science Award. 30 students obtained PhD and 37 students obtained Master degree.

Email: zhengyt@mail.kiz.ac.cn.
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AZERIH AT HIV 258 . AIDS R KSEFhBim | 15 T2 R 7
TEATHLIX. HIV BEBEALHRE A 00 T TAT e 2 A KT K A e BB LEE K B 1A ZH0F
T80 2018 4F B E B TAESE RIS 1) B IKESL SIVmac239 & YL T AIDS
R, KA T ORI B4 CD4+ T 4iAaS; 2) #2572 HIV-INIA4-
R3A Fll stHIV—1sv B0 T ks sh Bl % B 75 A L TOUMR A P o
TRAKFEHRFLEEE H; 3) HB/RAEME amTRIMS o Hl amTRIMCyp BpE FR il HIV-1 &
B FERBLE; 4) B HIV-1 B8 5N F 25 e ) SIP-1-5; 5) R =
MA BN FIEEE IDUs 78 HIV-1 BHBAEE R IER . 6) 2550 H 53k 2017 4F 5
FE B p R B =454, 2018 4EE I 35 20 7 SCLig e, HELA 3 10, $i
HIV #253Eh0% 75 (Thioraviroc) Bl B 4R I ARSI

Research Fields and Progress in 2018

We are interested in studies of new anti-HIV drugs, HIV/AIDS non-human
primate animal models, pathogenesis of AIDS, molecular epidemiology of HIV-I and
prevention and control of emergency infectious diseases. Our major progresses in 2018
include: 1) we firstly established SIVmac239-infected northern pig-tailed monkeys
(NPMs) AIDS models and found NPMs maintain superior CD4+ T cell homeostasis
during STVmac239 infection than ChRMs; 2) we established HIV-1NL4-R3A and
stHIV-1sv -infected NPMs models; 3) we found that interaction of TRIMCyp and
TRIMSa from assam macaques leads to a functional trade-off between HIV-1 and
N-MLYV inhibition; 4) we found an novel anti-HIV compound SJP-L-5 that targeting
cPPT flap; 5) we found that Burmese injecting drug users in Yunnan play a pivotal
role in the cross-border transmission of HIV-1 in the China-Myanmar border region;
6) The 2nd Class prize of The State Scientific and Technological Progress Award was
gained. In 2018, 20 SCI papers have been published, 3 patents were applied, and anti-
HIV new drug Thioraviroc has been applied for clinical trial.
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Epigenetics and Gene Regulation

Prof. Jumin Zhou, Principal Investigator, earned his Ph.D. from University of Texas
MD. Anderson Cancer in 1995, accepted his postdoctoral training at University of California
at Berkeley from 1995-2002 was appointed as Tenure Track Assistant/Associate Professor at University of Pennsylvania, The Wistar
Institute from 2000-2012, and was recruited to Kunming Institute of Zoology, CAS in 2011. He is interested the role of CTCF in genome
stability, the epigenetic basis in viral host interactions and animal models of viral infection. His research work appeared in Cell, Molecular
Cell, Genes Development, PNAS, Development, Developmental Biology, MCB, J Virology and Genome Research.

Email: zhoujm@mail.kiz.ac.cn
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HAE Bt BEMRR 2018 FVEBMFHBEIE: 1) RIEWEHNIRITIF Ubx PRE /S
Dr. Benxia Hu, Research assistant JMi#E 2 transvection 5% 1S Fab-8 412k 1., 2) KEAIFHEX Y Rifac R
FRiE(R L sciaim. P S FIR M FELETE R AN argl8a (WIPLL FESRLU i) [ PR BE DN ) AT LUK SR i) e

Guijun Chen, Technician, Secretary
WEE L SER)h. W

Liping Yang, Technician, Secretary We are interested in: 1 ) How epigenetic regulator CTCF participates in
B Bt SR DNA damage repair and maintains genomic stability. 2 ) How the promoter
targeting sequence, PTS functions to mediate long range gene activation and
overcoming insulators. 3 ) Epigenetic and transtriptomic analyses of viral

Research Fields and Progress in 2018

Wenhai Zheng, Technician

infection and the regulation native immunity. 4 ) Animal model (tree shrew) of
Herpes Simplex virus infection. 5 ) Study how human longevity genes extend

fA5R4&E ( Graduate Students . )
RFE ( ) life span in Drosophila.

F#  Erlin Wang
#B3ZE  Wenhai Zheng
HZ=  Yunshuang Ye
o 4 Wei Zhang
I Wanzhi Cai
¥9BAfk Mingxia Yang

# % Ke Yang
B¥%K  Rubing Xue 2 ) Centenarian specific genes extend Drosophila life span. Centenarians are

excellent subjects to study the mechanisms of human longevity. In collaboration
with the Kong laboratory, we studied centenarian specific gense and whether
they play a causative role in aging. We found that several lysosomal autophagic
genes that are over expressed in long lived individuals also extend Drosophila
life span. This study suggested that the enhanced waste-cleaning activity via
autophagy may beacause, rather than effect of extended life span, and it may
serve as a conserved mechanism to prolong the lifespan from Drosophila to

Major research progresses in 2018 include: 1 ) The Ubx polycomb
response element bypasses Fab-8 via cis transvection in Drosophila. Here,
we studied the chromatin barrier activity of Fab-8 and found that it blocks the
silencing effect of the Ubx PRE, but the block also depends on the zygosity of
the transgene. This study highlights a role of homologous chromosome pairing
in the regulation of gene expression in the Drosophila genome.

humans.
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BEEA TR ST, 2015 *FF/\i_'l BB < A ATHR] 7, 2016 48 3 H A BRI R W 3h Y
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9o SRR R U S () i 2 S e ML RS M S A 2 INTEALERB 5. I AR, TS8R
MR 51 S SR LS — FBE TR (S 3LFEIN ) & 3R SCLIBC 9 fs, ik
TE Immunity (2013), Nature Immunology (2018), J Clin Invest (2018), J Exp Med (2016), Cell

Death Differ (2018), Mol Biol Evol (2018) Il Mucosal Immunology (2016) 2% I

Infectious Diseases and Immunology

Prof. Xiaopeng Qi, Principal Investigator, obtained his Ph.D from Zhejiang University
in 2006, completed his postdoctoral training at Texas Tech University, Indiana University,

M
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National Jewish Health and St. Jude Children’s Research Hospital from 2007 to 2016, and was recruited to Kunming Institute of Zoology,
CAS in 2015. His research is mainly focused on the infectious diseases and innate immune response including production and function
of Type-I interferon, inflammasome activation, autophagy and lysosomal biogenesis in response to pathogenic infection. He published
more than 20 SCI papers in prestigious journals, such as Nature, Immunity, Nature Immunology, J Clin Invest, Journal of Experimental
Medicine, Cell death and differentiation, Molecular Biology and Evolution and Mucosal Immunology.

Email: qgixiaopeng@mail kiz.ac.cn

SRS I T 2018 A7 E BHFSb IR

SRR BN T AT R AR S SR G RIS M R R AR 8 v (14 7 A
YERIALE, ESER T 250 e, ZUME T, HUE B i L R R RS
e 7 T | R IS TR SAE R - WFOT0LE T BT =, (R5f%i, RIE
INVATRTE, WEEER AN, RS, REARET . M GER, REEEA
MUHISE, 2018 4R Y F2 %2 TAESERA4h: 1) &3 HECTD3 YE15 3 A9 58 KA I 1
R R LT EAE R, Hectd3 SRR G TR /)N B35 3858 1 75 2% 96 AV 0T 1 . 45
T AN Z= TS B A P R s e B e, R PR T M PN B A IR P %
Y-8, NFEHLEIZE R 278 HECTD3 /-5 T TRAF3 K63 4 £ 3z ZLfedt T 1 %l
FIEM = o Hectd3 FPRIBRA (14 5 15201 B 7 313 B G 30 A R 2 1R T W 5 AR T 1
AT MBESEREFILEFRE, R ligands YETE 45522 B TRIF A1 STING
W 1 BT 2 724 42 2 3252 5 HECTD3 %8 F AT . 2) e/ Sy 2e
I 25 R BOR AL AN 32 S REHRBTHL TR 5T 7 1 A BRI A e Y i 25 1 LTRIN [
A3 3 9 i 2 A SR SR8 S T T AR A 2 R e 2 O R

Research Fields and Progress in 2018

The molecular mechanisms of innate immune response during bacterial
and viral infection and chronic inflammatory lung disease are the main
focus of our research. Type I interferons are critical for host defense against
pathogenic infection and the pathogenesis of allergic asthma and pulmonary
inflammation. However, detailed mechanisms underlying the type I interferon
production and intrinsic activity have remained elusive. Our major research
progress and achievements include: (1) We found that mice deficient in E3
ligase gene Hectd3 remarkably increased host defense against infection by
intracellular bacteria F. novicida, Mycobacterium, and Listeria by limiting
bacterial dissemination. In the absence of HECTD3, type I IFN response was
impaired during bacterial infection. HECTD3 regulated type I IFN production
by mediating K63-linked polyubiquitination of TRAF3 at residue K138. The
catalytic domain of HECTD3 regulated TRAF3 K63 polyubiquitination, which
enables TRAF3-TBK1 complex formation. (2) We developed animal model
and examine the mechanisms underlying mosquito saliva protein promoting
ZIKV infection, and examined the saliva protein LTRIN in facilitating ZIKV
infectivity in vivo and in vitro through interfering LTbR signaling.

if5iZIBA (Research Team)
T{EAR (Laboratory Staff)
% F Bt FmRR

Dr. Tao Xu, Associate Professor
QNS R AAFSENER

Xiaopeng Leng, Research Assistant

534 ( Graduate Students )

ZPAEEY  Xiaomin Guo
FEABE  Chaoming Wang
2 F YuGuo

% & DingDong

O
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AR AREH TR H . ER AR RES - s ARG e mm W%, £
SR W EAA LR IR TN BEME T, SRRNEHEAE . BRI S A R PE SR 1 AL
il FIHFE L HOEA YY), @ absfe . R JERA S BB SRR T
BT AR i E A R TR R, AU AR (ARG ) RIRIREL, S
RO & R BE E Bl . 7F Cell Metabolism . Nature Communications . Journal of Lipid
Research ., BBA-Molecular and Cell Biology of Lipids., Am J Physiol Endocrinol Metab .
Genetics %)) % 3 SCLIESC 20 A% o

Lipid Metabolism and Diseases

Dr. Bin Liang, Principal Investigator, Professor of Genetics and Director of Kunming
Institute of Zoology, Chinese Academy of Sciences. Dr. Liang’s lab focus on the mechanism
of regulation of fat storage and the roles of lipids in pathogenesis of obesity, diabetes, and other
metabolic diseases. By means of genetics, biochemistry, genomics and lipidomics, the regulation of fat storage was investigated on C.
elegans. Meanwhile, metabolic diseases models including diabetes on tree shrew were also established, which will lay the foundation for
developing new drugs. Up yet, he has published more than 20 peer-reviewed research articles on SCI-indexed journals, including Cel/
Metabolism, Nature Communications, Journal of Lipid Research, BBA-Molecular and Cell Biology of Lipids, Am J Physiol Endocrinol
Metab, Genetics.

Email: liangb@mail.kiz.ac.cn Website: http://sourcedb.kiz.cas.cn/zw/zjrc/201008/t20100831 293683 1.html
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fA5SHPRA ( Research Team )

T{EAR (Laboratory Staff)
FEN Bt BEHRZ

Dr. Yanli Wang, Research Associate
KERER BT BNERARR

Dr. Jingjing Zhang, Research Associate
Kkeg Bt ENERARR

Dr. Lingiang Zhang, Research Associate
g 5 Wt uB

Qing Chang, Secretary

FRE Wt ARIIR
Chengbin Li, Research Assistant

54 ( Graduate Students )

iR
2KTIT  Tingting Zhu
#5H Xiumei Xu
Z=EEFE  Chunxia Li

ZZL3E  Huiqin Li

Xiaogiong Tan

E$458 Mingfeng Zhan

SRR E B FSETERR LY . DRI RISC RO SO b LER | AR
9 RACSE SR R NE AR 25 W i e R TS T, 2018 4R 2 AR LA
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1. BRI H SRR K ENIE

DAFE LR BN, e BB IR R 2 i AR 2 S 8O k. B AR R
RPL11/RPLS WiRAZ{ N #4, 005 158545 5 F PHA-4/FOXA, 5% PHA-4 5
e Wi & BFEN pod—2 ( ZRA5% < BEAHE A JRALEE ) | fasn—1 (ZmADAR TR & R ) An
dgat-2 ( Fifs RS EEHIBESEAE RN ) (045 & Bk sk , s mifedt i i & AL 22
BN R 2 BTk BRI LK

2. BRBERFEHRRHETHTER

M 2000 22 UM DL it 1 R AR B AR PR R, B IRE
AATEEHSRROLT , AL o iR f PR RE B BRI AR AL 31 3
BERIERR AR AL, D NE S ESORR Bn B4 Ar HIL B L 1o A B

Research Fields and Progress in 2018

The research areas of our team are lipid droplets, lipid metabolism and drug
screening for weight lose. In 2018, we made achievements in the following areas:

1) PHA-4/FoxA senses nucleolar stress to regulate lipid accumulation in
Caenorhabditis elegans

Nucleolar stress is triggered by perturbation of pre-rRNA transcription and
processing, activates PHA-4 expression, which is mediated by RPL-11.2/
RPL-5 in C. elegans. PHA-4 subsequently binds to and transactivates the
expression of the lipogenic genes pod-2 encoding acetyl-CoA carboxylase,
fasn-1 encoding fatty acid synthase, and dgat-2 encoding diacylglycerol
O-acyltransferase 2. Upregulated POD-2, FASN-2, and DGAT-2 expression
further promotes the biosynthesis of fatty acids and triacylglycerol (TAG),
leading to excessive lipid accumulation. Furthermore, the increased lipid
accumulation promotes worm survival under starvation.

2) Metabolic transition in spontaneous obese monkey

Based on screening among more than 2000 rhesus monkeys and the
following proteomics, our strudy may reveal a distinct metabolic transition
from fatty acids -oxidation in obese monkey to BCAA degradation in diabetic
monkeys.

©
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R, 1963 4FA4, AEARIE T RZFARIER Y, o B2 B vk [ B Fa A o i & 45
Hit-, BEMRIEERIA G TEN, B, BEERIN, 2ARERRSEME. BirdYsE
RFSWARH X H, hERHSEYRRRIE TR ST, HREYRERY:
2343 “Toxicon” i Zs, EIZAZ AT “ ShY2EMIR ” Bl F%, oFA < nlb2EH 7,
KIS 2 FalE A IS AEYE S T 5Ot e, JFRUSMEEE R 2N 5
FHRER, DAHAE RS FHLHA IR AR 2R, S R AT AR A B AL ] 42 it
Btk dii . SCJ5HE PNAS. Cell Mol Life Sci. J Thromb Haemosta. J Proteom Res . J Biol
Chem ., Antimicrob Agents Chemother. J Med Chem . J Infec Dis %5 E R4 24 Rk £ L5
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Biotoxins and Human Diseases

Prof. Yun Zhang, born in 1963, obtained bachelor’s degree in East China University of

Science and Technology and PhD in kunming institute of zoology and Pasteur Institute in France. Now he is the principle investigator,
doctoral supervisor and the director of the academic committee of KIZ, CAS. The director of Asia-Pacific director of International Society
of Biological toxins, director of the Professional Committee of Biotoxins of Chinese Society of Toxicology, editorial board member
of International Society for Biological toxins journal “Toxicon ”, the deputy editor of national core journals “Zoological Research ”,
“YunLing Scholar” of Yunnan province. The research of his lab is mainly focused on deciphering human physiological and pathological
mechanisms by using animal-derived bio-active peptides and proteins as the molecular probes. He published a lot of high-quality papers
in PNAS, Cell Mol Life Sci, J Thromb Haemosta, J Proteom Res, J Biol Chem, Antimicrob Agents Chemother, J Med Chem, J Infec Dis.
Over 60 students got MSc or PhDs.

Email: zhangy@mail kiz.ac.cn

ERHNWFSE T I M 2018 AF % = 2 ke i5SEPA (Research Team)

FRML LI ETE: —RUSEER A SO o, g TIFAR (Laboratory Staif)
BRI SRR N LKA IIE T S WL AFRS

2018 AEREI F B TR . Dr. Wenhui Li, Associate Professor
_ _ B B BEmARR
1) DU IO S, R T SR 5 3 . ”

Dr. Xiaolong Guo, Assistant Professor
2) KM KB LEIE IR FEZ A B v —CAT iR TERALBUGELE . FEx ws
3) X B vy -CAT M1 FIHE 25 S AE AL BEAT TURAROIFSY, A B iz Huifen Wang, Secretary
RPN IR WV E G WER G FIRN TH B, A AR KSR ST
o 534 ( Graduate Students )
[HEE& Chenjun Ye

XJ % LongLiu
We are interested in the following two aspects: Firstly, deciphering the — sgcan

Research Fields and Progress in 2018

Xingiang Lan
human diseases mechanisms by using animal active proteins or peptides as the  sgges  Chengjic Deng
natural probes. Secondly, exploring the new type animal toxins and developing  E£34%  Qiquan Wang
them into clinical drugs. XS Lingzhen Liu
$7EZR  Zhihong Shi

ZS07Bt  Changsheng Li
1) We have revealed that the consistency between animal physiological 3

The main research process in 2018:

Qiang Guo
elements and toxins from the centipede (Scolopendra subspinipes mutilans). SP3B0%  Jinyang Liang
2) By-CAT, a host derived pore-forming protein complex, has been found BRIISZ  Yali Duan
Fei Pan

play important roles in scar-free tissue repair. e
TE¥ Xianling Bian
3) The detailed study to the targets and molecular mechanisms of Py- % 18 BoLin

CAT revealed that the acidic glycosphingolipids of cell surface were the action 4 & 7hong zhao

molecules of By-CAT and mediated the membrane binding, endocytosis and ey Huijuan Lu

oligomerization of By-CAT. 3KEE Liangyu Zhang
#X MWk Lin Zhao

@
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WIS RN E MR E T, S8 RRTEIEL IR TR LR % FAE, J Venom Res Rl
Hio EEMNFRIRAGYPRITEELZ RS HEE A . IRk
SRIGPEZ IR 4 F i M2 Y & o 585 7€ Immunity . Chem Rev. Nat Immunol. Mol
Cell Proteomics, Nat Commu., FASEB J. Allergy. Plos Biology. J Control Release . Free
Radic Biol Med , PNAS SR FIBIC 170 &5, WIABILH] 90 210, WREZFHEA
R A LEEIHSEE . A ARRRE S 2 T, THFRITSA: 40 R4

YERIBLRIBEGE, HETR

Functional Proteomics of Natural Medicines

Prof. Ren Lai, Principal Investigator, Assistant Director, Kunming Institute of Zoology,

Chinese Academy of Sciences, Winner of National Outstanding Youth Fund, Ten Thousand

Talent Program, Science and Technology Leader in Yunnan Province, Director of Key Laboratory of Bioactive Peptides of Yunnan,
Director of Engineering Laboratory of Natural Bio-active Peptide of Yunnan and Deputy Editor of J Venom Res. His research is mainly
focused on peptideomics and proteomics of natural medicines, functions and mechanisms of bioactive peptides and proteins, structural
modification of native peptides/proteins and drug research and development. More than 170 papers have been published in Immunity,
Chem Rev, Nat immunol, Mol Cell Proteomics, Nat Commu, FASEB J, Allergy, Plos Biology, J Control Release, Free Radic Biol Med and
PNAS. He has applied for more than 90 patents. He is winner of Second National Technology and Invention Award, Innovation Award and
First Yunnan Province Natural Science Award. He has directed more than 40 graduate students.

Email: rlai@mail kiz.ac.cn

fAFSHPRA ( Research Team )

T/EAR (Laboratory Staff )
S Bt BFRR

Dr. Qiumin Lv, Associate Professorr

kgl #t BIfRR

Dr. Zhiye Zhang, Associate Professor
g Bt BfRR

Dr. ShilongYang, Associate Professor
M B BMRR

Dr. Lin Jin, Associate Professor

R SRIER

Dongsheng Li, Senior Engineer

T & @Bt BIEHRR

Dr. Gan Wang, Assistant Professor

M E Bt BERRR

Dr. Xue Hao, Assistant Professor

BEEZE @Bt BEHRR

Dr. Zilei Duan, Assistant Professor

HBiEE Bt BEMRR

Dr. Chuanbin Shen, Assistant Professor

2 F Bt BEMRR

Dr. Lei Luo, Assistant Professor

X #t BEHARR

Dr. Bowen Li, Assistant Professor

&R WMt HRIEIR

Chengbo Long, Research assistant

54 ( Graduate Students )
BEIFIE Yalan Han fk5E22 Xiancui Lu
gk 2 Ming Zhang  F£&H#8 Ruomei Chen
f& = Xue Chen J5018i3 Mingqian Fang
James Mwangi BLF Anna Luo
oKk Ip Xinglong Zhang 3 j& Hao Zhang
JEZHE Ailin Long E&—¥% Yizhu Yin
E/INVA Xiaopeng Tang #X/35E Qiju Zhao

F =% Yunfei Wang  Peter Peter Muiruri

Zhanserik Sgynykul ~ F{E(E Jiajia Chang
1F557% Kuanhong Xu Xl BE Ming Liu
EEHLYR Zhiyi Liao EB ¥ Huan Qiu
27K Feilong Wu &5 Jinjin Wang

S RLIESE T T 2018 A7 P E BHFSC R

2R BN RARZGWIIRE SR [ 5 2 IR 205, 6 R KR IR ) 1
PEZRK /ALK . SfRE. FREFIMLHRIERE . BRI B NSRBI ST . 2018 4F
FEREE TR RS 1) BB 5258 T Hpse. K BURIATE R h e s
T KCNQ #7155 2 SsTx id i PHIWT KCNQ 24 K . il KU IE) RE Beftt
FEIBIREME TR F B (HEINIE ) (PNAS 2018); 2) HUBHRIFAGREHLE] 5 7
PEN e 25 ) o0 I 5T o e BRI AT IS0 Y i 22 JEk LTRIN 3 it 390 il hk £ 7% 3% B
ZARME TR B FE RN R RE (Nat Immunol 2018); 3 ) AR 32 F R I 73+
ML . 75 e AR 2 Cap2 43 F1E AR TRPV 579 {37 1 5848 FFF5E £
J1, BEAGH RXT B Y B R, (AR R ) A B A T AR AR R A A
TFIENBE ST (Plos Biology 2018) 5 4) “A Sl 5 MM AFIRES” 3545 2018
SEJE AR A RBE A 5 ) F A R TP K BE-30 BF & b i 254,
Pttt 45 CXHL1700235, {62 1.1 28 ) T-IT Il RIS .

Research Fields and Progress in 2018

We are interested in basic and translational research in the fields of
peptideomics, proteomics of natural medicines and mechanism of human
diseases.

Main progresses in 2108: 1) Research on the mechanism of centipede
poisoning and drug intervention. The potassium channel KCNQ-inhibiting toxin
SsTx in centipede venom caused brain, lung and heart dysfunction by blocking
KCNQ. It provides a therapeutic tool for this kind of disease (Retegabine)
(PNAS 2018); 2) Transmission mechanism of insect-borne pathogens and
research of immunosuppressive candidate drugs. It was found that the salivary
gland peptide LTRIN of Aedes aegypti assisted the transmission of ZIKA by
inhibiting lymphotoxin-beta receptor signaling pathway (Nat Immunol 2018)
; 3) The molecular mechanism of tree shrew’s tolerance to spicy food. The
capsaicin analogue, as the environmental pressure of TRPV1 579 mutation in
tree shrews, reduces the sensitivity of tree shrews to spicy food, and enables tree
shrews to have a wider diet, thus gaining a stronger survival adaptability (Plos
Biology 2018); 4) Molecular Strategy of Predation and Defense of venomous
Animals won the first prize of Yunnan Natural Science Award in 2018; 5) A
new anti-infective drug based on the antimicrobial peptide BF-30 from the
venom of Bungarus aureus was approved by CFDA for Phase I-III clinical trial
(CXHL1700235, Class 1.1).

21
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BT Al AR D RELOW LR B 25 P E

e, RGN, R, MEASIE, &F@Egy ko E4E, KRR
& tt]zjt;aiwﬂsa%%t& F R AT (VGCC) FIBRIN Bz #e 1 {7 (TRP)
B MZEAIIY, SRS TEY2: | B2 AlEY 2 R X- Gk i ide
fﬁ??ﬁf%#%ﬁ?&ﬁiiﬂﬁﬁ%’é%?ﬁﬁE‘Ji’pﬂ”@\ DR AR 1T REBETE, TEST
K YUK ST 3k S 18 J R 28 AR B D B AR i ) AN (an
ALFERT/R IR . FMAE . 28B4 ) MARHLEE, NAHZFEAR (i Emerot
MG 1E ) T 4 LASCB030 38 A5 s i) KAR TG PE 4> T 2h%) . 7E Physiol Rev, Nature. Nat
Neurosci, Neuron, PNAS %5 [F PR 4 F ARG & FEitC

Ion Channel Structure, Function, Channelopathy
and Drug Discovery

Prof. Jian Yang, Principal Investigator, Director of lon Channel Research and Drug

Development Center (ICDC), Professor in the Department of Biological Sciences at Columbia University. Main research interests are
to (1) study the structure, function and regulation of voltage-gated calcium channels (VGCCs) and transient receptor potential (TRP)
channels, using a combination of approaches including molecular biology, biochemistry, cell biology, patch-clamp, X-ray crystallography
and confocal imaging; (2) Elucidate, at the molecular, cellular and animal levels, the pathogenic mechanisms of human diseases (including
Alzheimer’s disease, autism and polycystic kidney disease) that are caused by or associated with mutations and/or dysfunction of
VGCCs and TRP channels; (3) Search for active natural compounds and develop drugs targeting these channels using various screening
techniques (including fluorescence-based high throughput screens). Research papers have been published in journals such as Physiol Rev,
Nature, Nat Neurosci, Neuron and PNAS.

ERHENFSE 5 ) e 2018 AF )% 12 S5k g H5<EPA (Research Team)

A OHTOOI . LA TR, TR (WEILE, o, w9 AR (Overseas PI)
S . PO WO, AESR . B ) HOCHOBE PSRRI, B B BRR
PSRRI | R RIURVRIE LB T / BB M . EATIRIZS Prof ian Yang
P RATRI KA T [

2018 EFFEEQEEIFEL#% Prof. Ming Zhou
1) S S 24 Wik rhoRi s N L4 3 S 410 3R]
2) & BRIRRYN E TR 524 e RO P AT BIE 8 Kv 1.3 #0357

T{EAR (Laboratory Staff)
KXE Mt SHRIFEFIW

Research Fields and Progress in 2018 Fenglei Zhang, Senior Engineer
. . F & Bt BEMRRA
ICDC’s main research focuses on ion channels and transporters that have -

important or novel physiological functions and are directly linked to human e
diseases. The research objectives include: 1) conduct rigorous high-quality W BL WRR
basic research on ion channel structure, function, regulation and disease Dr. Shu Wang, Professor
mechanisms, and 2) search for natural products that target specific ion channels,
with the short-term goal of finding active molecules that can be used as
pharmacologica} tools for basic research apd the long-'Ferm goal of developing RS ( Graduate Students )
novel therapeutic lead compounds for treating human diseases.
tB£F+ Jinsheng Hu
Z=W3fE  Wenyan Li

1) Discovery of novel inhibitors of N-type voltage-gated calcium channels b=
from Valeriana jatamansi.

Main research progresses in 2018:

Shuzong Du

4 Weifeng Tian
2) Discovery of novel inhibitors of Kv1.3 voltage-gated potassium

channels from Euphorbia peplus.
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S5 TRPV1 Rz A B EER, &
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£, BREMRIX EFR RSN, FNREE
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Biol, 2018, 16: 2004921 ) ,

1sTRPV1 (M579) -~
o 8 ;
5|43
P ' .
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2. HERR TR BRI SR 3 R

##FR 9% ( Diabetes Mellitus, DM ) 2 —Ffi= &
BEAXBRAOREMER, SESHRLRE
METERSN S MERZ— HFEX, BEEA
IAEJEKFERNRE AR A OZR LR BZEEHINE,
RBIRIREAREERE LT, R R P AL ( WHO )
RIE, BE2015F, RIKF 415 {LRBIRFES,
mAERERE—RREAE,

RERITRFHERE =, EHE 2 BEREX
R Bl EE, BIEMNESBRERBRERR
ZARM. BRIXTIERS 2 BIERFRNTR, £X
o 2EANRIARFWEXZY, BLEMS
RERYES, IBNFAYRGIRS p HREE
M. A, XEIEFATAMENM LN YIRE
BENRRIFAVIENIAK 2 BIfERF. SIbiER,
EARKEKNWMENE ( Macaca mulatta ) 5 AN
MEEEREMEEEME R, HBAMERRB
RIETRE S AKBERBEABEM, 2HARAK?2
BIE RIS MR ESN AR EL,

SREZWMRBASHRREVYIER TP
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Fife ZREMSHEBFSHNREREFRK,
BMAKBEBFNRE+DEM. BRMRERBE

Wormal monkey

Triglyceride synthesis 1
Fatty acids oxidation 1

Galactoss melabolism 1 |I/‘_h-—- OXPHOS proteins levels 1 X
c -3 | E =3
| Trighcaride synthesis |

Obese monkey

D —IED—

AM
2018 52 fn
BEIHIERASMAS, MmigEEEMMEISIR
TR, HIPAEMRERG; FREEREAFET,
FUBBRAUEENIHIERERRZHE LA,
P A7 £ 0] RE 2 AT B R 2 79 ROS B Id 1B S 4 f
EENABER c, FHEME T Caspase3 FrEl,
ZMARERIBREBRRAT, BIERME AEKRR
iiEs, FAEsEERETH ISR E LT 4R
ERERNET, AEMNSERERRN R
BT #H B & (Am J Physiol Endocrinol Metab,
2018, 315: E294-306) .

Diabetic monkey

FBGT  ALTT
HBAICT ASTT TG |

[tiver injury |

r

BCAA degradation T

Fatty acids cxidation |

BRI BR R B HE PR T AR VA TR EY

3. I AESRAD RNA ZE RIKE K2 B p RiIA ST FER

KEMZUER+IESR, PRESE. FiRH
REEZTERNFRNZNE, HhEERTRE
ETERNZSRMNFRNBRZFELRNTUEIALZ
BEERTBZz—, BEHAP KL 90% DNA HEFH
FoEt, XYFNE 15% NEFNEFRBEEAR
fIheE, MAHPAEFERIDELRNE, HFP
BIEIRIRIELR AL RNAS (circRNAS),

ER, Mk E A RIETRIER circRNAS
NSNERAEFZBEENENITFLZ EHLREMN
ERNEAENEARIBEGRAEEENEA,
circRNAs ZEMFI A EZ TN EMEEE
EMRIEMEL, BRNEAEWATHINIE, 5
FlERKESMAREEMEMIRFRIEEL
IR BIA R A

LREFRIRBAN A EERBERENR

AR KA AT E DIZP A IES D RNA BIENZSTELEHIE
a: BRERIEZAZTAE P circRNA 894 ; b—d: BRAEK &
circRNA #9 %A ZIHBR | MR Fo b4 o A X
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N\ HEHSRANENE ARERNEEARRE

& i X 3k 7 circRNAs SRE N F 94, E8RA
AZXERRBATNERIEFFER, MR T
circRNAs 7E BRER IR 1013 78 P 9 sh 7S T 451 o
WREM, KREEFM circRNAs ERHESEHKX
H. MAMERTKIEZERM, circRNAs 1 mRNAs
ZEGFESENERATINELEEXR, HhE
RN B X4 7 RIAM circRNAs # mRNAs >
i8] A48 X A9 IR X A 1 1R R K IR i 2
THRECREEENAREER, A#E—FIAR
BT KENYME RO KRELFITNEENRY
WERET LR, BARERERKNHE
RHIVLIBFE TR T 5% ( Cell Discov, 2018, 4:
48) .

4. ¥8 7R BE & amTRIMS50 #1 amTRIMCyp
HEIFR& HIV-1 E&IR91E RS

BERSREEFIEEEATHIV-IE
W RRE, WINRSIER NETE B MR
REEHFMNER. BEARNRSREEFE
E  FH APOBEC3. TRIMSa. TRIMCyp. ZAP.
Tetherin, SAMHADI % Mx2 %, 78 X x5 FR I H
FRFEEFRENERETYMERME, XthEW
BEAEMYERENER, HE5 TRIM5o/TRIMCyp
TEBRS HIV-1 RERKEHYHPEXREE, WK
SRHEEFOAREHTEPHIV-1 EHHF
EENE, MBEEILRNYER, RIIER
YT S VAT IR

TRIMCyp Z Lt B 4FH%RA—FRESRFIE T,
TH COpd BERBE W EFERBEAN TRIMS EH
FEFCRS T TRIMCyp B & E R ERIEF M FE ™
b, ESHEWINYHRELINT 4 T TRIMCyp £
FAmEER, TREFMREFERBEELIN T HFH 2
i TRIMCyp EE R AR, BBNE, ERET
|8 K B #R B9 BEAR (Macaca assamensis) 14 R 7% &
B A 7775 amTRIMCyp F1 amTRIM 50 TN SRR,
R, 1245 AR TRIMCyp 1 TRIMSa T
AL E F 3£ [E) 1E FBR % & B 4 sk h AL S R

/ Key Laboratory of Animal Models and Human Disease Mechanisms OO~~~ O~ OO~

RiE

K = KRk FIRBAM R 7 &Sk amTRIMCyp
# amTRIMSa & B IARS R NIE, KABWEY
BEBR & HIV-1 (YE &I, ™R HE amTRIMSa &E PR
N-MLV (S & &l; MW&EERRIAX HIV-1 FiHER
HIER, TTJLFEEE T HIV-1 IEH|, B
TR THRE N-MLV (g, X—RERRTHEE
MW RFRENARNREE EABNHBEER.
5@ ETRIEALR—EMZE, HIV-1 ERR#HEH
amTRIMCyp F1 amTRIMS50. (9 §8 %% 4 & PBMC
B & HIKE B E AR T HE X TRIMSa & F
FIRERNMA PBMC R E S, #H—FHREIN,
amTRIMCyp #1 amTRIMS5a X HIV-1 £ 1 [ BR i
ERAREAE HIV-1 EFMNEH, RBIB SRS HER
B, ZhENERBTHRENRESES, {IF
HZHEE5KERSBMEERN TR, BT
& amTRIMCyp R & E EJEE T amTRIMS50 £ A,
amTRIMCyp =4 BRI MEIUR S TR
TE—ERSENT, BESETHREFEOIR
SHATET L. BN, 2N ENERBIERRE
MihEI RS NI R A HIV-1 iR B A E
RSP R T #15k™& ( Sci China Life Sci, 2018, 61:
954-65)

A V4 V4 B =~ C LY G
/ rd »
/A Ilg

L4 £ 7 4 —ry
— - V. sy

P :“-' o - -

: “- ®
e (4] Vinus voluee 4]
D 1y E

#2% amTRIMCyp 1 amTRIM5a 314 RS8R HI5E
A—C: amTRIMCyp #= amTRIM5 « #-F Fk4) HIV-1 7
& & MR % N-MLV # 4& #7; D: amTRIMCyp #= amTRIM5 «
MELA; BE: 5 amTRIMCyp 45446 1 5509 & TR R AR 424
3% BB LA HIV-1 48 A5 F: amTRIMCyp ## amTRIM5 o ¥
B k) HIV-1 4R AEX A

©
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5. MPTP &S HIZ F PD Br¥kAx ABEER L a-synuclein SR EEF0 B 5 /IMARERIBR X

7 PD R RGN R A, 129 (L2 BB
8y o- RAGIZER (P-Ser 129 a-syn ) HINAS S
THSNANERISRE, A, XHERBKREPD
RREKREH P-Ser 129 a-syn BESZEEHEAT
FRZEMNER. BH/NMEREELIAK P-Ser
129 a-syn BEMSHERFLBRERE S I,
HAIEARKENYRE FREFSE PDHFAERL
0 F & R LB a-synuclein BB EFNEE 5 /M SR IE
T, hIGINT PD RRINEIHARAIEE, E Tk,
LRERAFRRAEARD LA BELEEARKLEE
MARPMELRMRE, QIFHEHRARE-RE - F
ERKE, F A MPTP E2RBRF EKIFFES
7T EE BRREERA PD ER, FHEMHER
BYE, ERERA, SEFFR TR BEMEL,
MPTP BRI BEFRAA LI T BENRIRE L
fig (TH) BAM %24 TAYE > F1 P-Ser 129 a-syn FH
MEBEMNIEM; T EH ALK TH # P-Ser
129 a-syn FE{TIEEA%E R A I P-Ser129 a-syn BYER

SMERRAM—L TH AL TR LT, X
RIREA P-Ser 129 a-syn 9B EMZ BREHMAZTTH
ERFEENEX, MEENERRRNNEEER
RS 5T R PDIEIRM A RIS, Ioh, o]
7 SN PUMSH R HM XS EZEHEEO AT
P-Ser 129 o-syn fAMEE, LEREINRMELZ.
MR R BRI R R IR = NE E B 4R
&ILY P-Ser 129 a-syn FHMHE , AL K /E P-Ser
129 a-syn FZ & 2 RAM A,

TZH R B R TERRRE PD AR B IR I B R R I AY
B/ IMAERIERL. ZERMEAETERS P-Ser
129 a-syn BEZ BHIXRIAKRIZER PD FERARIR
RABAMNXMER - RE - BERNRBREZER
F EBS RO A PD SRR E Y FIRE
FEB, FAMEMEIETT RBNXRRENNTSR,
Bt M PD R TR E AZRRNE IR
B RIEM T EELZLE ( Neuroscience, 2018, 379:
302-15)

MPTP S E5R R RS i HE th i F T2 T4 A BEER L o-synuclein IR ERE
2RIk Gy NRARLE M P BRBRAL o —synuclein FREBUER EWRRAL X EHHHF (A); FELHF B); RCEE (Q); PO
RE& (D); E-H 273 ZSEK P-Ser 129 o —syn [AREEREGHH . SR EM (B); SHRAVE (F); KAAMR (G); THF

KA FIREIR (H), AR 10 pm,

6. FAEEE SHRARAN A AD #EASIE TN SIAFIR A HT R

] s SR B EBREE ( Alzheimer’s disease, AD ) By

BRRTERZHHEL, PEXANE, 8%

®




N HEREER SRS AREREESTRE

R
HEMBLIT, B ERAT LU 847 %
BETEL, DERAEEE S BEATIEA MR
B KRR, BT INRIIER, P
BEfEDPIRRS T BT AR SRS,
BRRFIHERG. RRRG. TR
BRI T T AT 45, 251
REFINERBRAFASBESHRANT
HITH, D T ES B B ER AR
tiE. FREN: BERMOEFARE. AR
AU PR S B SARWEREMEL, TE
T3IREMT AD A HRIOBEHEL Tou B
B, R, ADFATRERFFESEAE
BTRGNEAL, TAMNFEAFOHSHKE
MF Mk R SEDERP. BIFRED,
RGO FEET RS AP OB, A%
BT AD EEBEPH p BN, AXRE2 AN
FAAERGER, ORTE (EERREHTE)
WRMRRILY AD HFIERIZIL AL, REFRE
1, FERATER AD NERREZ—

// Key Laboratory of Animal Models and Human Disease Mechanisms OO~~~ O~ OO~

ETMU EAREM, IREHHRRAHEF
FHEM BRI R E B EKIDISHERERRE, 0
HiXA AB IR, MAFHEL. MATHAT K
ZR AR IEES AD RIERL, HEATE
B FEIR M N f£55 ( VSDRT ) & EHIAHTh8E R
o ERFA: KEAMRENNE FET5 U5
EFRBBEED. IHKERE. NBREES AD
XX =& KEWAZTHEBENZED, EHRMHE
KTRERAT RHBZRKRMEMREIEIEESE AD R A
ZHNANRIELL; TAFRNERRAEZEM
R ERBEMNMEIHOVERRTIFCIZZR, &S
ARMNTAEHFRBAMNBALBRESEHRELEIN
BEZR, FHELANETEKFEHIANIER
KB E, AHRENHFEERN TIEERM
E, BXRERERLELHE T KPRHNEFBEMURES
23] US| H KK AD AHRIE RIS RIAFIIRE
B, BT « REE-AD” R, AT—F
MY IBETREE 7T LA ( Curr Alzheimer Res,
2018, 15: 1304-21) .

Fnrrra kehyde Vehicle
6EL10 i,
. e 1

..;- . Eiljj

i 2 40 {;* i
S

Vahicle

—

. —
T ——
—_— .
—

BD

REFSTIRIMA AD AL (L ROA iRt
A: WGTA M XM F F B2 2 sk TAR TN 0 %ol s B: FESRS s RBRADME ES K, WHIR: 1cm; C: #THT
MUK NeuN % &, A R: 100 pm; D: AER A5 H AR5 AR HEF5 ThS, BIRLfe 6E10 &AL %2R, s R,
MEF KA 200 pm, 50 pm, 200 pm, DEH 50 pm, 20 pm, 50 pm; E: A NFTs #£2H ATS = ThS Kb $ &2 1
it 4R, WHIR: 20 pm; F: IBA—1fe GFAP REEER L4t 4R, WHIR: 100 pm,
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7. B FRERE S 18 B R IMUER - BEM# S
NI K RBIBEEBXRITA

B 15174 (Self-injurious behavior, SIB) £ & &
AA 4%, EELEMHEBHEREERRE
RPERS, NH5SIBHEERX, BHNE
CENCYN

LR EHRRIRBERE BT TR ENAZX
(EP), #37 SIB KRAREL, FHEBEEME, HMHEX
MR EFIERBEMNLRERTH, FEEUN
B, BEMAEMTER R, SIB 5 MERERERKFE
FAeEX, UBIERRAEESTINE, k=,
BTG E AERE SRR, FA cfos REEE
BEREN, HERARBRE AEMM EP IRTT
ENFERMEERRRS AEMAORAFETERMRN
RN EN, BT SIBHIFSRXEBNEESS,
5 32 SMU habenula (LHb) MM =X (VTA),
XM EN RN R FLEERNAWXSE, 7%
SIB HAja RN B E ML HURIEIN. thoh, HIH
LHb & M 587 VTA & B GABAergic £ % o] &
ERMSIBMAE, XEERIERTNEAESE
SIRESH LHb-VTA B 7E 8% i EP T&EFEHF 5]
I SIBHREEM, FHSIBRATRHETHE
HENER. BHfTAGB) AH2AO/ 4%, &
SOFEMMERBHEREEFREXTRERS (J
Neurosci, 2018, 38: 5251-66 ) ,

=, HENIEET S AREET N
L. WA RSB IBRAT

L1 #MEEE C7T 5HRGE c AtBEER
FeE AD ABRIEEEERIEEF

] sRREEREE ( Alzheimer's disease, AD ) , 4
MEFRR, EREEZFHSZFHN—FE
A ZRITH RN, FERWAIAFMFICIZINEE
FEERK, HARRBEEFRIEKMEZEEN, B
EEZRHAROME], £H7RNAD BEREEE

AM
20183k i

Tl argunican beprareos (5H
1 2
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o e - 1 E
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e [idig )
c
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P '.o-h-L =¥ R T et - -
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Teme {min} Tirras (i) Liger [aris | rrim
H I d
& i srr-i [}
2 L Foof ‘ '
- = £ o ~ -
K2 3 -~
g7 == | i Ly
® 108 x 3 - l
2 I & Bl < .
AP L B ~J———r7——
e B LS
(?; & (:'?éf Wound soes
&

PEETEIMIZ (EP) METERNESRBMEBAKITA
A: FHRAAER; B: ARXANG A TER; C:
J RS musicmol FTAEF A RAT A D ABAS XL
WGl 2 IT - %it; B S AP REE A X 60 B £ A
(IDV) W&7H; F: MAEEHFFARE 4 RO EL
PIEF R TSI G ST AW Al RIS FE 400 54
M EFE e Gt dch B o-4h B M A 3 R R R RAE B it
H: mus—1.0pg/ pl 4EHF/5 400 54 N ey & L s 3 %3t
BBEST mus—0.2 20, M5 mus—1.0 2LV B A 28 35 K40
I: mus—1.0pg/ wl 28355 400 4r A ey E L REHHS K
BFE 2 EF KT mus—0248; J. EAMEFHEHHKE A &G 2
AR KA

SEEK, BERHUR FRANEERE, FEH
AERZMAD BE, SHTNENHSLFHE,

BEFRNZZE AD REENNKEEFZ—, RIT
R FEIE R~ AD MR £ 1S1K 79%. BT N8BS
EGEY DA APP. PSENI #1 PSEN2 28 %
KB AD MEURER; M, RERE 5% HNE
ERHRTXEBURERMNRESE; MEAEBIE
H, THEBRMHEAROIME, FEAENERRZ
SFERNEERBFLN, EHNAMESERARX
BEOAT, TEMONABEP LRI T KESE A MEER
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| REREERIERS A REREE AL E

AD BENEHEXHNELRELTRMS, T AD
RO (S BRI EATIR L T RS ETAY B RE. A, B
RIERARDRREIIEHA: 1) ELERM AD
BENRHEINENREEFMRLS AT IER
HMAFERIBX, NFITEAXENEERLEE. M
HBTEARKNBEE; 2) ELENRERT
TERETHRNABNTR, ATRRNERMESA
FREERORME, BONMIMAZEN AD BERE
TIEZBBERGRNNTR . LEEG KRR
A5 EsFmIEdis. EERFERERLER.
TRAFREMRE_EER. BEAERKZIEILR
RizER. BRERAFE-—NEERSEE, &
X E AD BHARTTR T RGa9RE AT Tk,
R E B E X Rin P AR A RE L AD &
Bl 7T 2B TANF, KIWAMEET C7 EE
M — MR RHA B RE 13792646 BE R E RS
AD RN ; 1ZRE N BRIk B RE R LA
FHMNMTBEFARNERRIE. B S5HH

CV rsd792646
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00 0 & 06 0o

bt B L BiFit s REABAG1E, BETFREKR
FERARBETHREEZREXKEBES LN,
13792646 M Bs T FETEEN TN ERER
FEFRNHRIRAL G IEREN, THEILI
BEJIRE8. AD BERANEFHEOTEI, X
CEMNERBETENLRFRERITAS F, X
WERIZR, B AD BENKEHME, ERRITE
THEEFHEAREMANINEMRE, RHMHBS
T FEEENE ML ABE, HREANE
SREMMRAGEH—TRR T ZERMAAHE
ERBIRN . WEELRAM, TRAZEFE,
RMEMIEES AP MM TAE, THREERN
02, WA TRMEEIES, #HfmEd AD
MNEEFER ( Natl Sci Rev, 2018, doi: https:/doi.
org/10.1093/nst/ nwy127 ) o iZWFR B =L LI
BFAKESE, S T TZBE R R /RK
BEREUEEE AlzData (www.alzdata.org; Alzheimers
Dement, 2018, 14: 215-29 ) .

APOE rs429358

gl {Pratos)

: .f':”: _'.'.::I'{L‘I:, ;"1_"
bbRSLalE

P<2.139%10°

— T — RS

Chell sy CHES e CFD o CHET

s CRE e CHe) T o CHe 1S omem Che 1 S s Chel 0 mes Ched | s Chrd) s Ched

--- ™ L)
i a:,. .
s Pl D

2 D R Y YD

EINBFAENFZIMERTF C7 ZHH - E AR F/RICERAER G EE

BRTETEBEETFRIMERHFITRHES,
ZHREANENERZBEH#T TR . £T
REMRHENENETRESEY IV, RIAHE
&= ¢ E1LEE (cytochrome ¢ oxidase, COX) o] fE &
53| AD fWEURBEEH, BBAEIKE & AD il
FIEE S BREARFI COX B 11 MARTEME 6
MNEERFERFH 4 MEEMNRFTON. &
REY COX WHEER COX6B1 F1 NDUFA4, AR
COX % B E F £ E SURFI 1 COX10 F &%

75 AD RN B EME XK, H—FNTERIXLE
EREH 5 AD HHXME G At SHENERERIAK
FEEHER; BXES AD X iE XX A COX
HR, £ AD/NREEFRIEHEETHE, H,

Cox10 1 Ndufa4 T INRE B R FRILKFEE S/
AR AP IRAKF R E MK, XEERRE
T COX HXBERTMEEER, BUBLER
R & E By Rk KT g AD fRIEE K, #Hif
5 AD k& KB #8 5% ( Neuropsychopharmacology,

B/
5

@



2018, 43: 2264-76 ) o
A Ndufad

viay P=0.069T r=0.0752
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COX fHXEF7E AD MR

Ndufa4 (A) . Cox5bl (B) . Cox10 (C) .

Surfl (D) £ B/ AD D EBEA P X FHALL ABKFRHAME,

1.2 BIRIBR GLTSD1, CSNK2B 1 AMLS1 TE¥s# 3 2ERHIEE(ER

BHARERT—MERMEETLE. FEM
TANERERER, BRI 7 £3K4 1% A
Ho ATHWEESR, REXEURRSHETLEL
7w, FHDREFEXWEELE, FANtEEE
REMLSHRTMENRIE, B0 RIERRRE
NEE 08 EH, RPBREERTER T XBIEM.
BB GWAS £5IFIMERZHERH O REEZH

HEABEEREBMNTERBX, BERXERELS
B SRR EEEERIAKFH#TZI0E
WOBE S R

EF R, SREDTHFHATREW
IR A Sherlock EXZRFE ST RkB THRED
ZUE GWAS R LR BUR A RRILA B EMHRE
ERE (eQTL ) #E, KPR ETFORERITIFE
GLT8DI. CSNK2B F1 AMLS] H FE B RL N S 4
WMOBAES R TR AR QTL FUERE S 7%
( SMR ) #—#1FSE GLT8DI. CSNK2B F1 AMLSI
ERABHIRESRER, BEEAHEEERAWN

HKRAREDITIIIFX 3 N ERTESSH/HD
HERE . SREMRER—B, ERFREDITE

7~ GLT8DI. CSNK2B Ml AMLSI £ [R 75 %5 ¥ 4 &
ERERRFREABZEZRIL, #—PHXBTAR

a

D BUEREMESTRD GLTSDT. CSNK2B 1 AMLST EEFES S

a: AMLSI X B mRNA 4540 5 L% B 5 i Lk fe SOKRAR
W Rk 2% Fil; b-c: GLTSDI. CSNK2B % B #5525
BB BELIKTRARFRD

% BB GLT8D1 #1 CSNK2B & 5 iF4= jR a3 2 F 4

FERVIBIEM D LRE ), MRMETHRSMR AL
BELEEE, BB ORESHBRBEELTFIURE

BT % GLTSD] 70 CSNK2B E R FRiL, #mE
MEERE, RESBBEHIRERE, UEHSR
RA A it — RN BTS2 RUE R R A SR 4
TR, ERXEMRERIFFHEHRIR
ERMEEERE, AH—SEPEEHRSRAEN

o




PEMERGNERSARERNEERIRE

FIBRETEEZMEL ( Nat Commun, 2018, 9:
838) o

L3 BIRIE TR S RIETRERIBURE B EE

BRIAMEEXNBEMORERT T 200
R, BREBEFEHAR. HEXDT. £ERATEHE
WK DT, ZRERFTIEDMTRINE FHNF
%, BERXEARAFAEANHRELLFEZKEMKE
HARYENBEER, RAfERRBEHRITXLERE
AEEENEEHTRENEEGD . BEIHAE
FHFEEXEAREENEE, TREFHEIR
BUE B R R BUAE o) sk I BUR B B Bl
( Transl Psychiatry, 2018, 8: 67 ) ,

f
I 47 @
o
/4 e
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I"'o..,_J '9"“‘-._-_25'_';": =
= i 7 Ei}_
;::%EF{ j-i'l Polyevidence scoring EE:_,_:E
B ﬁ &~
BT, et SSF
f%.- .;,.":-_'f? r“l-\._"':I ‘_m_..,-rcﬂl %bﬂhh “:!'H-
“ Ry N
> . N "
TG I hﬁ N\
A0 e o

FEHR 5 BURE P BE RO B 2 (R B

1.4 ZE =/ FRAYHDEBAE M PG EL B EE

MEBER—MEXANEARS BRENFH
R, RENBELSHSHRTRANEFR
18, EERMEENLXRINIENAEE, RitH
ERRABRERZRENBENLTE FEMEM,
Rific s A ik th RE D EAHIEREE KBS L = 3 &
Ao LWETECIRBMA BT BEESHT=4 MDD
#9 GWAS #ff 35 #1 #& ( 23andME. CONVERGE,
PGC) , KUk BZHHARETHRDERE EE

Key Laboratory of Animal Models and Human Disease Mechanisms OO OO OO

iR £ F (rs10457592 on 6q16.2 and rs2004910
on 12q24.31 ) SHIEREEM A EHEX, X—HER#E
MIBHARFEINEE, BGVWASHEARE R E
ExAREEDH, MNEARD - KL R
& B (1s3785234 on 16p13.3) , ZE ARRARAFL
BN ERERTNRERETRSERNRIEA
B X, mRNA RiA Dk B HD AR AE B & KN
th FBXL4 F1 RSRCI ER B # L1, BTBEER
Fr o] BB R I U X WA E A R IA T S BHDARAE AY
KHE. ZHREFNET = FHA9HERAE XS E F
B 6q16.2. 12q24.31. 16pl33, 3t % ¥ FBXL4
FIRSRCI £ R TJ g EMABFEN K & N E A
& ( Neuropsychopharmacology, 2018, 43: 2146-
53) 6

%4 MDD GWAS S5 E) 3 MINERE S A E B

EAFHIERE 5 R R X 43 < B B
a; 6q16.2 &5 SNP (rs10457592 ) 1% F FBXL4 3 B L%,
b: 12q24.32 #5569 WK £ F (152004910 ) 4= F SPPL3 %
B L c: 16q13.3 L35 5] 69 M % 512 T RBFOX1 A F A
AT,

@



1.5 iRHBERE A BB B RSS2 R E EEH
EXEABLFEPRIEIEEER

BHERERE—XTELWMALBERNE
MREHER. WERNARRERRAIESR, BES
RERFEWRE—EEA. £TEUMRIRAT
TAEERERNSIRES, REHTEERNATR
EEHWHREFEMARZIMAR, HIOBMNNES
MAF/NAE BRI REZSTIBR T £ 7ERUM
ABP5ZEREERANERSREMS. R
i, XX 1B R P AT 7E H [ K Bh A B FR 93 1% UG
RENIMZED,

LR EFFRBANPE KRBT 1,146 6
AR & RR R RS R A1 F0 1,956 15X BB 3 1738 15 44T,
& Bt Xt 65 5l S A Bl A 1 i H R # 17 7 mRNA F
KN, MEEX 21 NMEHE AT ERIEE
BREBAREZEEXNNSHATTISRIE, %
MEFF 16 N B rE AR RBUAER <K
MESENERKRN, BE, WNFARSCHA
LB mRNA RIAERVSRE 7 XL S TRER
EEER, RKI: 1) BARBREERXEIREEAS
rs174576 # B4 RNA-seq £4E & I & 11 & 4
PERCRERTYE FADS] ERHFRILEZE
X; 2) MADILI RN ABEEF AR SHEA
HIEERERARAREZERX, X—FRtbE
B BERSTINXE; 3) 10926.13 XEFHER
% 5 1578089757 TE LM A BE R 5 XR B R ER &
BERAKFBEER, X—HREWNT HRENEE
BEBREZEHRNZA, MBS RKRTFR
WEMBRFMABRER, TRARKRAREZFE
ABTRERERNEYZEMBET RERE
( Transl Psychiatry, 2018, 8:270 ) ,

1.6 FIFARIEAR A X KEERERIE

UZFANZERR, SNEEMREZERR
EMRBFBANEREEAZ—. HRKBEE 7%
MER (L1500 MR ) EAEETHEX, B

AIM
2018 38 fuiy
HARANEI T HA Y 1% RE,

TREFAERFAASILKBIRAATKFH
MEZEANFFREANER ST T S BE
RNEYRBHTEFGEXEENEE, th{i1LHN
171 fIKERRAHEAINEAMAMEET, REERT
FIKYF LR K 90 argl8a ( WIPI1 76 548 Hh 19 B
HER) T UEKRBONF G, ZERRETAKS
AR, TESSMEMRKYEREMRS B
KERIBEDERFERSRENERLEETERA,
1 F B BHOFHBEARBE T argl8a 1T RIEMIF
SREERRE, 5 GAL4-UAS REHFIER
RIRATEEL ( FRARHER, 2 Bi%, 30 B#Y ) B 5.
TEMBERAR (FiE. K. LA, fatbody &)

=y

TRIK atglSa B EFLEKRIBEE S

A: F F A K agl8ait Rk B FE KRB F G,
p=0.0016; B: #FAVZAAEFM argl8a TRARF LR
¥ 7 4, p=1.77514E-05; C: # $4v 2 & %45 1 arglSa it
KL B FRFGREE F I, p=0.0032; D: FFHiEHF
M oatgl8a it kA 3 R AL R EHw, p=0.0723; E:
FFHEFE atgl8a T R AMIE ERZFBH I E, p=
2.05945E-05; 1% JA RU486 i, sTIRA ik E 2 0 uM; %
h R 200 uM, A A6 4eit 3 K A log-rank test; 9P EHIL%
R ttest; *p<0.05, *#p<0.01, ***p<0.001; FIHYTHLF Y
Hig, witxgEh Q.

@




N REREREHNEE S AR ERNEEATRE

HIES arglSa NI FRIE, REXAMEIBEAFE
WRIK agl8a FRILT KRS, FELH (30K)
FRF ST RIEATLRAFHEEEETW, MM
A 2 B it RIAN TR 2 E (p=0.00162 )
EKILRAREBNSm. ME, AARFRHIFES
atgl8a W FRILEIER R, ERERMERGH 2 H
RARERIETUREZE (p=1.77514E-05 ) FEK
KEHAREBNE®, BIMERERZURBESRS
atgl8a I RIXH T U B ER S LK H RIEA =P
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ER4TERE S, BEAEMRIERM 2 Bt RILA
MNRIELWIAKEEENNRERER W, &5 LK
SKRIGEERTTINHEN, EREEAKUERELRE
h, MERGNNGNREZESEXRBNER, xR
£ aglSa o, ARG BWIER, TUEHFH
HERIRE, RIFPHMAERGIFERRE, TREAIYLE
EEMARGFHILRERNHERFTRFRIPE
F ( Genome Res, 2018, 28: 1601-10 ) ,

1.7 5248 Abd-B {2 DNA iFiEn RHEESERRIHA

EZAEYNEEFERBEERNERMNA
BIEARMIER DNA i, B4, BERER
AR EAHENAENINERT, XLENERT
MERREN A IEETHAM. MIE4FE DNA o
PUEAEETHIGRF. BalF. B FHEXRE
FHEENR, KERREARBERRKANER.
B, #ExREF. MXBERTE. REREHRE
REMEEEAtRAE 7T ERREMFENNZS
St

LREFAERIRMAT R T Fab-8 L4 FHY
L RUREEMMEER G FIRSE R Fab-8
MEERREREN, LI Fab-8 44 T 4L I RIB
CTCF ZEH4 &AL = Ak Hi A 77 :FE Lk Ubx PRE TT

A
sy
e [in)
f——r—v crer
cPE Fraen
_.‘:".E_."__l oTor
ineFRE
L
c

3T DsRed 1R & E E BN . BRE, 1ZMIE
BN WK TFHERNE RS, BARBRFERE
EMREG S FEERRERAE; SERARLT
FEFIRER, HEARBEERILBENRE
FREEM. AT MR N[RY, ARA
REL S TFHEERPFHETEEREZITE ChIP-
FTHEE qPCR LB, LI HP &M H3IK27me3 #1
H3K9me3 & i 4 Fab-8 ArBR #l; 2% Fab-8 £
CTICFEEA AN R EE RER, H3K27me3
H3K9me3 & ifi M5 B A §) Fab-8 482 T 20 4 &1 Z|
DsRed IR &5 E B4, SULEX XA, R#8 CTCF
HEEMNRRERZWET DsRed BEFE TSR
SE M H3K4me3 £ FIRNA B S ESII&, #

—
[T ——

[ ———

RIBEI Ubx PRE JIFFEEIT (EIFE Fab—8 (a4 F & R RSB MR RT S E 1R R
A: Fab—8 8% F . ¢4 G CTCF R4 B F 18 A 248 ZAF A iH 341 20 B G 1545 9 & 3 A2 44 40 B: A A By &A
CTCF 45445 569 4T R 3897 P PREs A a9 3phl b e & 5 F R R A EW L EREMBRAGLARRL 26, C: EFA
TH CTCF 445 50989 206 F RIBIT P 55 — 5 BB 3 0k L4 B R K A& Bt % 49 4841 2 A 4] T Ubx PRE AKX 263d Fab—8
FE L% T D: A F8680mCTCF 3 A W ey R &F R T, SHAH FRIRS AR ERLATIA; E: b TRIBRAEATA
F09 364N A 5 jab—7 PRE WA X 2838 T 849 Fab—7 F & TR 1649 iab—6 RIZ MR R E LM,

o



MSE DsRed FRILET . EEENZE, TEE
R0, Fab-8 4 4 + A B 8 52 H3K27me3 A1
H3K9me3 & ifi 3 &4 2 DsRed IR & H K, %W T
EIERAEZ & FRIEH, H Ubx PRE gEIR 51t
i8] 2 B9 K BC X 9 Fab-8 484 ¥, 7E Abd-B f 5%,
—HENEER ENEEFRRESREREER
FHREFEMHNEL, MEEEAS, £EEM
BREEERALTEETRES, SBEEERFERE
EHER, BRTRBREFENERBERA
MWEREFKIAFERLIZEER ( PLoS One, 2018, 13:
01999353 )

2. e R (GBI AL IR 52

2.1 miRNA153 i& 52 $8 [ HIF1A #] ANGPT1
IMHIZLAREE M EF 4

SEBEAE KK TR ALREZENE S
MER. FMBEAERABERE BRI RN
=, EXEBRAITRS ERGRERIAE, HN T
AIET, MEMARBIEHE HIF1o/VEGFA 5518
BimEHdMERNMEE, ABdEEiZESE
BRI P M & R BT ZE ME F AR FH, Nge
MBI L EENEK. BF. URE®,

MiR-153 & —/ & B# LR A9 miRNA 4>
¥, EZTHERBNME RN EEMNBEING R FH
e, TREFRFEDRTATPAREZUKIET
B o 115 S miR-153, Mifn#lfl KLFS %A F &
R SRHNHIZLBRFE TF40BE ( Liu R. et al., Theranostics,
2016 ) o 183FF miR-153 7EBHE P FIA FIRYLH,
I % iZ miRNA 437 8 ¥ B 88 4 e 4 R A D1 B
MBI ERTEERE. ZRAAP T LI miR-153
WIS EEE AT HIFIA 5 E mRNA #9 3°UTR
HP 1 R & T 7L BR R 4A i AR HIF1o/VEGFA 5 S 1888
BURCE, MImPERTAPEA ME L, HIEARREE
BEHAE K, f1E#—FHRIT T miR-153 B9FKIL
N EIFH LI, GRE ORI il 4R A A AR
N3 (ER stress ) RN TEUE IREIo/XBP1 518

M
2018 £ iy
B&, #ORUERYEL X EF XBP1 @it fEAF miR-153
8 T & KE PTPRN 1 J2 5+ X 1% S PTPRN #
miR-153 MHEEFRIL, AL, AHRENRFELEE
%, FBAE—7TEIREME HIF1o/VEGFA 18
M AMBENMERE, Rt BILHERNR
M) &7 8 _E I8 miR-153, M 3L I X HIF1o/VEGFA
SSBIRM R MRIE, SHAMMHEREEF—EM
KAl < RZEVLH BB AR RNIZE SEBIRAY
ERCE, HRFEFEFMBARNTRE,
5itERS, TR A miR153 o] SR =] H )
ALBRAZ AR ANGPT1 FRIAMEZ 200, Ml
MENREMEATHMERE K. EIERT miR-
153 MHIFLERZ TR A AT EA R AL £, XET S
HERPmR-153 I —D2OMERRE, TIL
B IS AN M E A HDRIFLAR R, miR-153 hiFHEsk
o W AFABRBEHEREEST ( Oncogene, 2018, 37:
1961-75; Angiogenesis, 2018, 21: 849-60 ) ,

Hypoxia

Endothelial calls

Tumar growth

BEEHT miR-153 KX FIE R EFLE HIF1 a /VEGFA @R E

O
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2.2 BREF KLF5 25485/ DRI RTHRESRIRES

AREE LM P RARERSNEE, TEXAN
WR*FE, EFEFKLF5 EILRENREREL
BAXEEEER, LREBRRLRAARHN
R, KLF5 EILRETHRNBRERMNLE
FERPLEXBOEHRER; AIMMEHARE
7~ KLF5 AR is TR s A IEEEEMA, B
KLF5 ETEE THBINKIAF A B S RFHEAR
REMRIRE,

ZIRBA ST KLFS 75 1IE B 7LAR T 4B UR ZLAR
REFHNERARTRAMR, BRI KL
AERANRILIRA B ZE BRG], THES

A

2
|

Kifs "

D Pair#1 Pair #2
Con KIS ConKi5™ koa

Control

KIfse

IRIARBEIMBRNAERERESE; HX, ARKIS
B A/ NRILAR P T HRBAI LB B & T B MLHIR
RRIMALBR KI5 BiBR 5| 7L AR 40 A8 - T 4R AH %
A+ Slug F9FRIE T, #MSEBTHENED;
&iE, A PMT RZEFRBERE, ML
KIf5 eBrrt B B ERREER S SNAREN~£
MEK, XMARAMEIFEFKEF KLF5 ZEZLAR
TFHENEFNIARLERREEEER; MEX
I KLF5 AL BREREFREDNER, #—FP AKX
& KLF5 1E 4 Im R FLBRFE R I7 SEARIR 1 7 BT 45
IE#8 ( J Pathol, 2018, 246: 497-507 )

Conlrol HES
. = .
.
LE ]
]
.l 2
.. . =
Cantrol s>
e
- . |

KLF5 @id 8z Slug FRIAREFLIRFLAMRLEFE . FLAR A BANFLARERIML AL
A: KIf5 ka0 RSURKA R ; B KI5 3k Ap i 30 R SURAH s C: KI5 3k #) B SUR T a0 0; D: KIf5 38Uk
WY T Slug ZHE AU AL B: KIS 3ik#rh) T PyMT # - F69 5L .

2.3 R —HR B AR R AR 5 B 5 i

KREESELNANME, EREHEER
SHNERRIMHEE, EENTYFEEFHRN
A—FER, RERTAXMBHRIETERSHM
Bz—, BN TCGA HBEFRKRBEHNFER
RREDH, TREXBRRATALZNE KB
E & CDKN24 F1 TP53 93 £ RE 5 A 5L 60%
M30% BEEHAFZIMEEHFNAR, XH
ERMNBRERTEET 80% M EH GBM ¥ A&,

B B X W KR R TR AR EF AR
tHhERHEZZER, BT, ZREAHELTIM
CDKN2A4 1 TP53 AFHEE R —FFEME X
BN ETE, BRNZENR EDBINE Cdkn2a F
Tp53 F4EE H-RAS (IRCERNBESEBE 7T /IRR
B, XAZS B RRBETRE NMIITE
o ABHNEMIMEIMALBEERERFSEILAX
NAVNRER R AERE, HRAEOZAHE
ANEMRBR LSS ( Oncogene, 2018,37:478191 )
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A

CDKN2A 62%|
TP5330%

CDKN2A Both TP53 None

deep deletion  missense mutation  inframe mutation  truncating mutation
1 i . .

PanCDKN2A

PanTP53
Both TP53

C-like CDKN2A

CDKNZA:BEi’ o
TP53=51(Inclued IDH1, ] P3
P2
(Inclued IDH1)

P1=0.00832
P2=0.444
P3=0.0838

] \“HQZQf

T T T
4 20 40 60 80
Survival time in months

Survival probabilities
00 02 04 06 g 10

E
I ——

W cdkn2a/b
W Tps3

e HRAS-IRESCre-shCdkn2b Cdkn2a/t B Cdkn2a/b/Tp53

> HRAS-shTp53 Cdkn2a'/t
s HRAS-IRESCre-shCdkn2b-shTp53 Cdkn2a/t

Survival Rate(%)

— TR AR R B 4R R S BY A
A ANJIRJREE 4 B S M CDKN2A = TP53 R & 45
# B35 62% = 30%; B: CDKN2A #= TP53 % % th i A B A A,
KRR AR KA, C: CDKN24, TP53 REBREERA
WA A WME; D RF DR PSR Ek Cdkn2a F= Tp53 =T A
FIRF B K A E: RS R Bk Cdknla F= Tp53 it
98 09 R B Rk ik 5 AR B fa i ARAL

2.4 HUWE1 i@id T P53 iRizdE/RpabhE
EE

TEEBK, MRS T AN 27% NEEEER
T, EfMEMEREER RS VEE. KEHIE
A HUWE! #F30/\faltizhRiL EZ LB, B
BRERNEIEAERE, IREXBRIRELT
FA CRISPR-Cas9 % /K &Y B it BR 7 40 B 2 A549
B9 HUWEI, RIZAREAIETE. RIS TE M
R THEBERE N BERER, #—PHREIN
e FRIKREE E EGFRVIII i S i 891 12 A kg
HUWEI, ABRME. A% 553k HE HUWE]
KiEE, HEVPI ZRUKTIEEZRK, X
P21 E i) HI4HAEI53E X & HIFIA T HD &) M &
Ry, MGl EALXEFAR. o MDM2 #
INARARIC P53 FHEEH M T Z E3 &6
EB LR BT AEINH MDM2 SEMHE P53 /)
DT EMHEFREMNRABEENE, BRI DM

AJM
2018 52 fn
TCGA ffifz#idE, 1% MDM2 ZE S
HARMFRILZERZAK HUWEL 8% , FFEETF
#h % & 7~ MDM2 fRIA SR ATEZE EiEXE.
& b7 g 7 HUWEL o] 8Btk MDM2 EiE &1 A
SBITEE S ( Theranostics, 2018, 8: 3517-29 )

S

HUWE1

A B

HAE HUWE1 DAPI

e

Survival (%)
Fhg
.

E F
————— kel
»-me‘ P S
. L= i
. o
e 3 A .
i 1 | il = - (i —

HUWEL1 i#id T P53 @RI/ NRBaRt e A &

A REIAAIE DAk kA 2022 h HUWEL &, T,
ik 5 03646, 04238 #= 04346 R AR R mAFERN %5 . 03646
Fo 04346 A S K m A, 04238 AMR%; B: Brdu # &4 4
fie DNA 4-5%,; C: HUWE] ¥f 4 & 4 i fe HUWEL 3% 2 At
t oA 45 A ; D: Kaplan-Meier 2 & th 4 2 & Huwel ™ #a
Huwel™™ @48 R 69 £ B K ; B: Huwel™ F= Huwel™™ ##¢
NRMEB A HE £ &; F. HUWEI 8ithJs, PS3 2 A2 %
b -

2.5 GRKS T F/NARRAHERYIIEESHEIERF

LIS =R BEWIRMA K HIM S Hedgehog 55
WIS, 1AM 5 &I Hedgehog (Hh) {5
WES K7 F GRKS /N ft R H & Rk,
X5GRK & m AP ITHLRER—%, B
GRKS5 FyZRIA K 538/ N Ra A = Im AR SR A B9 T/
X RAHFREI, #1H GRKS fy3FRIL& T
R Z N HIHE /N AR i R A R A9 S5 3R, IS

©




 HENFRGMRESALERIEERIRE

IR RSB AL S , 177 GRKS o] UfEA TR/
AR AT RE AT 925 EE 5. ( Cell Death Dis, 2018, 9:

Mimthie

GRK5 £5iF4% Hh (£ S8 R EEIE /N ARt P 0 Th e SHLEIRA R

A-B: GRK5 M EF 2L (A, A') FMFfELLL (B, BY) F4#9
FIEMH I, C: GRKS & B M40 42 A AE /)~ 2m AT 3 A 98 4 48
bRAE AL ER; D: RIS R IR GRKS Rik
T VA AR I G an B AR R AS LB Y R AL 1, E: D Bed st
X,

2.6 (N SRR R REE

Bg7& (lipid droplets ) R EE MR, X4
FREENRERFNEENREXEE, BF
SHEeMB=REEER, mNyHRRINIMREEK,
HMSE R MBI RRIFFIEEF &, HAERIN
BERUE R, AMNEIEMRsENIAREY, THSEEE
ERPTHL, MARMIERTEEBD RN ZENEIE
hWEERRN, XFERE. BRE. BBRHFEREH
MR EEEX,

TEEZMERT, MR EEEREE
REYEE, BFF DNA 3%, RNA &, N
TRERETRMNALEFSE, SRREEDLR
S RZE TR ERIR, AEHEN—FRTE, R
Z AN ( nucleolus stress ) o 2B R 3
BAIZNH=sRINEER p53 BIRCE, Ml
REAREZ(EHME AT RENIZCR . A,
BRANENEEZTHBEANEBFEERNEY LR,
BA, BRICNHRERENIEHKSIE?
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BAEMFWERE T ZRTEGRERR
B &G, FIFAF W R EEHIR L HES
#, LREPMIREMAITHF WA HA/NFIAE
EENERSEESBEE, X rmp s BRARER
HIME R EEIE K. BEIIEZIRE, RRP-8 FES
5 RNA MRTAEINT, HREESBIEBEEENK
ZEREAIG ., H#H—PHREIN, M rp-sEE
REFRFEEN, TREFBIEF D M%) tDNA
%, B8 pro-2/pro-3 £5 5 rRNA Il TANEAY
REGL R, BHIAEFEAFIEHLTZIRE, *
PR MR TR ER S . SBUEHRR. BEX
W, RENHSIEMEHREARBTEMNNE
*EFP3EH, MEEATAMN—IEXEF
X L& B FoxA/PHA-4, #ZI-NHBEZEERER
RPL11/RPLS, AN F4RAEH%+ A9 PHA-4 Rk,
HROMCERI G RERMRIEL, RHAERE KR
R, A8, RCRHSIERNERREFHNTS
N 2 RIIHK o

ZHRFEI T —FhmAE 28 R M A (548
X, RI#%{C N OHUBUA # & B F PHA-4/FoxA,
ARG R, EREES HASRHTETE (Vat Commun,
2018,9: 1195) &

DA —
+ Vi1
Tty acch
EaAL ¥
Pl e i
s % y .
TAG i
Eaufribioe dirps
/ srvral
Huckealar Lipd
., "Wk N Mucins oy

RS BARRR S F

3. B MR R R
3.1 R AR M SRS R H i #l S = (e i
ERRSEENS

ERHREF ZIKV) BEAREE, T 1940 £/
HEIEMNERWEI, DURRFEEAD T EEEEN,

7



WAL ER B R THABRETRBHRENE, 2
OERLAERRSTSBEHEIUNLERERRT,
20155 5 ARk, BEFNRSEBERNEHXKE
T, HFELZE 60 ZMER, WHO ELLHNG 7
EFr A H DA ESEHNER, ROPEYEL
HLE R BRSE R I TE E e R R R, UM
BERVKENE, WFEHDHRZHARMT

B ME—RBEREN Y, HEELSMREREN
L i A B

LREFBRBASFRPRBAK G E L
RE. HERZREMDERART. zBEFTER
R EFMHPEARBHREZESEFRFZREFR
WAL, MR R FIOUERIRF DB EE—0F
24 15 kDa e EMNHEFEEERD (&4 LTRIN)
HFNZEANEY U FFEMEREZENHTT
RE. IRAU, REFWAERMIFEH LTRIN
MFRIABZE FiF, LTRIN BEHHHESEP 2
& (lymphotoxin-p receptor) {5 5858, 7EfEF RN
BB REKET, MhBESRSEHE,

3.2 {3 EERS HECTD3 B mEE R

[ TR RESEEARE EMRRERIE.
RBHARGMYILEE S RERREEDERE

2018 F 1

ANNUAL REPORT I

$t3J LTRIN (A T I GIR R AN SOERR

FRE, XWMAR: 1) TR TR EF BT M
AVERRE RS 2) IRA T FE S ) 7 ik

wYNF; 3) MR T REREEENE; 4) iE
BYHESEZURTHNEHERRSEZERES
FEEZER ( Nat Immunol, 2018, 19: 342-53 ) .

KREFUIERIRER LTRIN B 5K B SR ZHRERTREEE

5% IFN- I 7=

EEYRE, AWBIEN 1 BETFRRNTEZEE
BRIV HIEE R RAEFETRERE . 2R

R

o
[
BLD
[

o=l
FETAY CLRTR e A A YRR Y te]
IHEHTTIED A e T T T

HECTD3 75 TRAF3 K63 $%; zﬁm
A: Hectd3 B k494 F novicida 3 BMDM a1 B FH L R LT 58 % T el B 65 F4kik; B. HECTD3 /%
TRAF3 K63 4£:2 Z 154k, C-E: Hectd3 IR &g R ) RAKIT F novicida B ; F: #FRETEA,

IRRERERERRES 1 BFRE~%
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N\ HEHSRANENE ARERNEEARRE

BITERERLEIES IFN-] FENPURSREPR
BEZEAHAGIREZMR, BERERBEERHN
BV EITRAENE D, FFE IFN-1EBE KA
5975 SR R % R A 1R AL It R R

HECTD3 2J/& F HECT &M —1 E3 2 %%
i, B ZEANMRERD. sENTRIE
St HECTD3 ZEFLERTE. RIFIRRES R, (2
BT LT 25 A9, N T B AR AT
5& ( Lietal. Cell Death Dis, 2013; Li et al. Neoplasia,
2013) , F}EEST Hectd3 ERBB/NRIER,
LR EHELETESFEREIARTAE, 18
7~ 7 HECTD3 R T MERERE RN PR IFERE
FEMNER. Hectd3 BEERIBE/NREZIGRT
BEXNBAENE. EETENEHIRESFRAE
FIRERNRERY, FTERBIREEAEN
ERERERYT 8. ERESFLHI A HECTD3 o]
X7t 5 TRAF3 K63 8 LBz RU(EH [ TFHE
9=t Hectd3 B FEGR K A E W40 A 7E 35 B P A
RAZHETBERKT | BFHRESERESHN
BERFRIEL, MNAH 358 T B E AR A Z &N
Y8, Hectd3 B EGRFEE/NER F I L BA B A9 H0 2%
Foe1. XEMRLERIET HECTD3 TJREAL A —
MBS EFTEEAR (J Clin Invest, 2018, 128: 4148-
62) o

3.3 ZEMNABHEEZRER LR

FRRZ—FEZMNEMERRE, ARNDRAT
BERSE, TEZWMEFNINEWRE . RIRERE
FRABAR ., BFENMEARREAST, o SBUREKRK.
RPFERBFRR, HSBTEMHSEN, &
FROAREI, AXNBREESNHERRNE
7. DEEMHEF, PHRNREZRM.

KR EYOKRIRBAERHR T =Rtk X AR
NEENETHRBNEAENER, BRER
TRMBELF. MNXAZIERNTR, K2
BINPARHONEER, 5%, BISBENS
EFRIETANFERANEDEEEZFR, =&
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XU XERRREEEESKAFEEERN
RER LB AT, B2 T BENERE
RERRHEERER, ZHEMZ F, XASE
ENEREERBRUFEA, X EREFEERR
T RMEREE ARG BEE E#TNFES
. B, BWIIASERAXKARBRENKNAS
BRERBHAI . &E, ErEEEHXNE
ERATH-—SRITEMN G EERRERE A
Ro AREM, HIFIA EE F— M HEERN
R 1s142179458, SEIZEALE 349 AR LB
TRAIRZER, TBEEMERNERTAE. B
5, ARARIEEF A SERNAXRKARIRELN
LACCI EF LA X & 57 153764147 E B A
RSN EXEK, NA—MEEERRERR
REX ABRBRERX/ NGRS ( ABFIFE S
), MY TEARNKEA S BREREABPNES
R, RY HIFIA M LACCI B35 REZRNIR
EREHNFERE, i, FARAXRARRE
WA R R A EAR, #H—SHINHIFIA 1 LACCI
BERREANTERNNEXM, KW HIFIA
LACCI B R FIE KT BRAR B E R A RFHK
RAEATE RO A B2 Fi8, XFRA HIFIA
F LACCI BERTERNRERLTE R LB RIRER
( Am J Hum Genet, 2018, 102: 794-805 )
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(00, 66,0, 0 6 6,0 0 0, /gNON J A8L REO?E ﬁlﬁ

AR EAREEEETR R EANMNFLLE = Bk
Bt AR RS E « OERISHT. 6T
M= BTN < BREABEISH KA (£
HE. KB, BES. BUHE. FRE. T5E.
EME. X5R. TR REFR) RE2017TFE
ERMERA#ALTE _FEX, 208F 1 BHIER

IR E WA E AR A RS 15 4
SR, TIB AT HIV TR, JiEHE. &OaH.
BLEATIN A RTERFERF TN HIV K F R
ENXEEER, BATIENHIV XFBEREF
M BRI 2N, FHHRESI HIV 2L
ExRS%m, MEBT SERENN HIV 2K
ZETMER, 37T HRE HIVIZENLF ML,
LT AT SN U BFNETRR, BER
F7 HIV B PER RS, RET IRRE,
ST HIV IRFIMEF=k; MEBTBRRANE
FHIV RS E, SENR&. BERTHR. WH
KREBRS, BA7T HVEEXRSREEHMN
LM ENEXBEART; Ex 7 ZEEHEHIV
BRI TR MK AR INFIE. LA
MARGEKAAXATIN < BRATLEER, HE
RSN 130 ZAMHAGEIHT HIV A R IBH T HA
X, HPEIGKRARZETNE S 41 HIV
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R K KN IERIER, P TIEFETRR S
HIV B & #4 FALEI & € HIV-1 BRI F T
WA, WET HIV 59 FEE NP E RN
MAER; RPHIVAUSRRESERNSHE WES
HEM, BT 8 isBERERSHRERING
ST ERAERERER G ENERBTES
HEEBENEREREHE, BT ZENRESH
REENININ K BRNEAR RS ERER.
EBEREABN=RRPIIREITNREE, &S
MERME T RZRBIF S TREBFHALN T
BT R EHR B IR KRR MR RITEN
ZIM BB PCT EREFFEN 1M, BER%

AEFEN ST, ATBERSERIE, KREX
191 &, HA SCIBCRIR 120 5, HAREE 2 2Bo
ZIMEBRRE ZNARREIGLRISE . AT
s R EEFHMRETMN P, 4T REFN

MM METT
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3.5 &M HIV-1 FiEE 3 FEYIRE)

BT % mEE SR ERY, HLHIV Y
EERMANERRBENTR. BrllAKRE A
HIV A I tE R SN RS NS X, &
Bl BESBIRSHALBGINEH. HTWE
MR =L, REBRERREIERLER, KN
HEN. AN HIV AMEXLEE, XA
VREEREZH . (ERBIFRSRS, —E2H
AMATNERREN ST E,

KR EMAERBAA S FEMF R E BEY
MR ER TENETE, REMBERARTE
FRLAERRT . FRITRKRT . NERKRTFRIRN
RBNDFED, HPRIVNERKRTRIRHA
RENLEY SM-10 RERGFHMFHIV %, B
MR R REI A AT B =4 SIP-L-5 HE MHIT
AT SM-10, 7 “ ERFAEIF " RHLEARET M
SRBT, M T SIP-L-5 IR KRBT A ETR,
RPZAEY T HIV RS HicE, BHBEM
L0 5 A B

EH, ZRBAASZEAFHEHARAR
AYPUFERIREEFUARIABANEGIE, X
SIP-L-5 B4 HIV fE AL HI# 1T 7 R A I R
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@13 & 2 PCR. ELISA. FRETE F &, &I
SIP-L-5 Aee i3 R M R HAETE (B) RNA 4k
9 DNA B &AM ), BHEAZANGIHEEx
R A1 2 (DNA Mk 169 DNA BEEEE M )o R
FAE REUE ssDNA £ 5T 17 Southern Blot %37 52
%, UESKT SIP-L-5 )% 7 PPT ASI¥M ESERS
DNA (9& 5, BIRT 5% cPPT flap FI%EHM, S
THFIESE DNA 30 5 MR BRUNES =9, BT
cPPT flap IFBAZFILHFEN, ENRESBR
SHEFRIRPE, BREIRESZME, %5 DNA
TR N, BERAEARREN AR
AE, VallO8 F1 Tryl181 & SIP-L-5 5t E & 1
BEER, BSBOZULEDFHINH = ENEHE
fifio Z W5 B RIESE cPPT flap 2 — M HFTHIHT HIV
REES, SIP-L-5 2IERAFIZMEESAFmE/ NS
FHWIERY), ARRAMEFTESAH HIV 7
WIR M T FE9EBEE ( Sci Rep, 2018, 8:2574) ,

Bat el [viran rraa]

———iih - — i
o
“u 8,
Reversa Transcription N
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WG Ry IS Impon & Integraticn ekl
[agration, Complatig]
SJP-L-5 #ii HIV-1 1 F#LHI
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3.6 W CEEIREAEE IDUs £ HIV-1 i
S{E1ERRIER

AT #H— B E AR EAEIX HIV-1 f &%
#, TRERKEFRAAS FERZRE HEEHE
MRMVKBFARAGIE, NoBHERANES
£ IDUs #1777 T EA R, MEFFWNERELNR,
ZABER HIV-1 BeELE B 19.0%, e THEF
8 8 HIV-1 SRR ITEE B (<0.1% F 0.6%). 1%
BENTERER, ZAEHN HIV-1 EEFY R
M5 E S P ENFIFREREE, EERE
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M SMENFIIFMEARRNEER, RBZA
BETMIIBEHXA HIV-1 ¥ BB PREEEHE
o XHZtXEy HIV-1 FF5)# T R Gt B 2047,
Rz XA HIV-1 Rl &Rt THEE, HFT
20 4D 80 FRHIIAZIEEZEE, MEZEAEE
M EEE IDUs I A BB F RS ERFES
CEEENER. Mk, REHRLI A
NER HIV-1 BIRERELHKRY N R @ ERREL
T REEE, MERPEAEENNE@EE IDUs 7
HIV-l HaBEZEEGNEEREE T EEN
A ( Virulence, 2018; 9: 1195-1204),

LANEMBNE, RIUHERBTIZARGDN
HIV-1 18R | SR XMRFIH R EZRT =
MEMNEAKE, WEl, REAZEEERTE
HIV-1 (5 ERG T ABEANS, BiZAR
JERMAZEEN BERSE", TWZBEEE
2020 FXRIMB A EIEHFMIIE 3 1 90% B FRAY
LI, £F 1k, RN “Non-Chinese immigrants:
Challenge faced by Yunnan of China to achieve the
90-90-90 goals” i &L 7 Virol Sin ( 2018, 33: 291-
3) & 3% perspective, fEH TIMNMEAR UL ZEE
HIV-1 B2k Ao ke, RIS thiRE 7 ol sk A9 AR
ik, BB AREAE LR RBANS ERME
—ENERES
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L. SRR ERRSER 1.1 2B IRR AL

FRiEREER ML ERMEE. AWK
BEHMAEYSTNBREMER. THEWMAMHKED
SHEMRERNIBASE=ERL, SFHER
LY. MBEKBTRESX. REARESER
S YT ASRAMEZLIRFEAEARNFE,

LR EFMRABKPH N FIRERTRELE
EFA, mNEXRAAEERTHHYRIBAIERK S
SEIZTIHIE KD 30% £H . ZBT 2008 £
KM EIEFRBOIEM. BF-30 RHESH. [
WHRMAESEN, BN AREERFNARTEY
iR/, REBRMNMBRLEEAY. BE, RER
ZiREAHIARA AT FIARTNEF AN
HEEARRRIAMNRREVEABRAT L]
MR £ IRIEHFHE I BF-30, 10 &3k, ZHFAB
R HEEEEX BF-30 #1777 £ H 8 2549 In R AT I

R, KRTIE20BEMREX, FIERBERFAH
WA ERTHR T B RKRETAR TIE. BRIRIER
M. BE, BERAREEEERERMAE
BF-30 J1HIA ( £ IEMEKRERE R . #ES,
CXHL1700235. {¢%% 1.1 %) ARB T AT HE
MBRE R - Bl RIRE .

AMP Template
!
=88,
& 3
6.

—_— 3

Anti-C. albicans
Screen

AR FIRE BB R F B T A 254

Peptide Dresign Treat Vaginitis

2. BIRiAE S SsTx BT fEET KCNQ 53 & 2= B IhsEfERs

IRNARRMTFINY, 2D HERBERM
NS RINBEL, BEUAIERT LUEME] 4.2 {25 R,
AKHNHCERHED, KRR UESRKHTT
R, PHEEWED, RATRUER/NEEE )

Centipede bite

N

{ < Lt
2 e |
- - ’ ECHNO channels

SsTx e

\ Selzure

Y. WiigkaE). WIRRITRIMFLIRT B SHK
BENEY. A, BIRRITRENEE S H IR,
KB, B& SRR THM, FEFESME.
OAERIM ., FPIRERIE. BRMEESEAER, B

Vasospasm Myocardial ischemia

— R T SR

e ST
N

Tissue nacmsis/

Centipede venom toxin 55Tx acts on KCNO channels to produce toxic effects

RN R SsTx BT KCNQ SBZHREHK
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N REREREHNEE S AR ERNEEATRE

ESEIT, LREHBIRAAIN TIERT T
IRNERNERAD; BRTHRIRSKRSIXEREN
BER, #EESRTPRUREARABNINENES
X, BRI« DUMEX " MERRE XTEWEID FHL
MR — N,

& LR (Scolopendra subspinipes mutilans) T
X7 30 Freh A RR G RIFHRILB CHEK 30
FAERNEY, X—RANBEENEZHTRR
FERFEEHEFEE KCNQ HIFIFIFER SsTx.
SsTx @IIPHET KCNQ SEIEM AR, B KL A )
BERRTS, NMISXUEREY . RNRMKGRE SN
MmBEEBHIET AL, ZIRBAE TR
BEXRBEYND TR, MARKAYRSINE

( Retigabine ) AT IRMHPESEHVOARIBERE
RENIER FIB RTMR, MzXEREHRT A
ST FE ( PNAS, 2018, 115: 1646-51) .

3LBTRTHMAEETHSEEN—H
RNBHENESIYZ—, BHEIRELHE
BHRHERR. BN TROEAMRESETR
BB ENEXNTRMD UEBRNAENS
EEMN, BELFRERAREEXESRI A
RMIE AT B SNEETHENDERNN
REGDT, IREFRZIRAAK S L HF R
#, XAZHENAREYUFZE D FEVFRREK
ARFFEIBRT DFRIREY ( Scolopendra subspinipes
mutilans ) SRPAEAENITEEL S KREDIYE
RNEMERPOFET ZHDAMRE; NIRIRE
BN SARAULEEH BT 10 ENSENSE
KW, HPBESRMETFHRIAN 100 ZFHE
BZK, SXMHETE,
HMHOARRABRTIPEETHERHE
FMFHSFSEN—EM, BENEEZKREDNDE
WEBNEE, MERTENERTAEEZENE
Eyge, MAERMELNY FBRIZTRWITIIN
BERS, KEMATENERATNEIANAMEYER
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NEESENER, ATHRIMHHE. BT A
XESHYSERER MK EETHNTIEER
DFERNGIMZE LD, SEMRARFHIIRM
LRTHBHEPIBERXERNREMEY RN EIERE
hEEAVLE. Z—7HE, RME—KRERNEZEDN
M, HIFEIIN (PEHHR) , mKRLE, RN
EBENY, ERMRBERABIZMIERT Z5%
RZIRINN IR B, WD FKEEZIER
RN AN, AR TIRNARAL DA
BIFF A LFT T IRLER ( Mol Cell Proteomics,
2018, 17: 709-20 )
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4 BEREFENFLEFRESEGMHLT
ERA[BRHBIES
ARMBEER N EFIEE IHAYE 5]
&, BERAFRNEREAGLIGEEFHN—TE
WEI=9), TSBENIEATIERSNEREY
B, E{RHARFEEE RN ERMNRDER
ERZABHRANERR-D, WEaY R
BEFRMKRTFENEREERE, HOHEE
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DILETERN, URRERNEIET R MmIENK
BoER. SAMABNESREERD (GFEES
*®, BTBRENEZERSE) AE, LEEREA
( Pore-forming protein ) 2 —KFRMEEFH, H
R T B R AT IR ERE, FEFRMT
TEIERHEHREANGRER S, BRI AERF
ETHEYFNILERLREANINREEER T
eMNNMERSER, M eNBRMEERIEINE
MAEIERERMZE D,
KR FKRARBATAMN =B RN KEE

$¢ % ( Bombina maxima ) R RIL T BN E—
MHEFLERE M ERM=1EFE &% py-CAT,
HEMZAEMAEELEERE Y SHEMIEIR

AHEERE, B EABANBTANE, FHRELEME
AT/ BERIR E R ARBIE T EE T HIEE,
ifi By-CAT ZERR KB E B R AVEBEM RS Ko
FXIXANRFE A, ZIRBAFEIAN TIELIL py-
CAT EFHRXHALRERENIEE. SEMRK L
ZAERNREEKEF (EGF) #8EE, By-CAT K
X E] B I fin vk K2 Bk 4R R R 45 69 75 b RR 1k SRR
fhome, EERBREGKM, RALTERES,
[ B HE A 24 B R R VA . ATV IR R AR A IR
Tﬁ‘*ﬁﬁﬂ%éﬂmﬁﬁﬂﬁigmfkﬁﬂﬁEﬁxﬁlﬁﬁ?
SEEYVERMEARIERBEE, HRNEBITHAR
MEE RERE KD FREVLH ?ET,\Tﬁﬁﬁ/u
MR, BRNTHEFNEGRETAYEER

Pr-CAT WEGF

LEMRERESMRETERALNIEE

M

2018 48 iy
B LR AR X ( FASEB J, 2018, doi: 10.1096/
£j.201800087R ) o
5. FZG Bk E AT N- BY$5 18 18 40§ 571
&I

WK E ( Valeriana jatamansi Jones ) =3 E K
FRPHG, THENCBERBE ARENENE
BRIGITERAE. AMEBR AL, EYRE
MEERNEERNELE, LREHERIAAER
AR T E AR AWMKE RN FERRY (0.01 mg/
ml) R RBHNE S N-BI5BIE (Cav2.2)
FRZIHIER. ZIRBAAEFEHERNNIES
T, NETEMRA ( ZBRZEERBY ) #0F
BE T WANIEM D F jatamanvaltrate T (1) 0 altrate
hydrin B8 (3) 1L&% | @ FHIRGEETE, M3 N
EHREPHRER D LB 1M 3 X Cav2.2
HY EC50 435179 3.3 #01 4.8 mM, ﬂ%iﬁﬁ’a%ﬂiﬂﬁﬁﬂ
AN 0% E#, UHHMX X BIERIERR
MIAT AR EENINGEFEEILE, E}:ﬁb
MNENXRYFEABNTEBIE L HBE L#

EEMLE, KWZFN Cav22 *ﬁiﬁaﬁ?ﬁ’\hﬁ
lﬁ IR ARIT WKk E AT AR Y R
SERNIE, R T ZTAHOMRIIE ( Front
Pharmacol, 2018, 9: 885 ) .
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a |
£ Er 2%y
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.‘b ""JPJ/'

Jatamanvaltrate T (1) #1 Altrate hydrin B8(3) %t N- ZU4Ei& & ryHNEI (£
REF R EBEREEME
A: FEEST 1 A0 3 57 Cav2 2 AE B R ey I VE A B
EESTF 1 e 3476 Cav2 2 WA TR A WMA,; C-D: FiyF
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6. B KBk AT Kv1.3 MM B LM

i, XREVBRRBTAMNEZRBRAEDSA
B K& ( Euphorbia peplus) &AM T =411k
¥ B 48 2 Y 4 F pepluacetal (1) and pepluanol A—
B (2-3) X687 B B REM AR R Kvl.3 HHiliE
FEZMMEIER, Hbes® 3 nlstERR
B, 1C, 3 9.50 uM (Org Lett. 2016, 18, 2166-
2169), XEBAHAREEF L ERMNBEBRAREF X
WY Kvl.3 fUEasIF, el T IiZEm it
RO ZRBAENEREHTHRIERXE
T AN FREFREB ) TR T Pepluanols C 1
D, HH Pepluanols C EHFHFERAY 5/5/10 FrIL B 42
T Pepluanols D R AL 7 = ILHY 6/6/7/3 BrINE 4R

\\l
~T:i

m\ $é

ETRZHWNWEESFIE

ATBRYSBENREZAVBERATE, X
REXBRAAAEEMET TELHREZES
WRIARZFIEERER P53 PI6 NBREIH
&, ZHE HEERBRMEIAS, Bk
SRR RE MM, MEHZEABRMIERS
FECR A BRREZERE HEL1, Nk BEEBIEE. B
WiFSMEFTENRE, BINZT ARSI NERRE
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AN RBEERBXEANDF X Kvl.3 BENE
RHYHHEIER (Org Lett, 2018, 18: 3074-78),
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