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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
Kunming 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 memory, 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 cited 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 an 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)
ARt #t 8RR

Dr. Qixin Zhou, Associate Professor
Wikl A% BIARR

Yuexiong Yang, Associate Professor
EWE AT EREER

Liping Wang, Lab Manager

BEHER Mt ARIIR

Jialin Mi, research fellow

SiEMs Mt HREIR
Xiupeng Nie, research fellow
FER AR LD

Meijing Li, Experimentalist

{#1F5 ( Postdoctoral Fellow )

E ¥ XunTang

ff354% ( Graduate Students )

Az

FEELE Xuefeng Chen  ZEIL3¥ Wenxing Li
&5 Chunxian Yang 2BXJE Wenting Guo
Z5i#Rg Jinnan Li g 8l KaiJin

Z @ MengLi Xl 5 Fang Liu

g 2 ChenMa FiFH Shizhe Wang

FYIRITF Niya Wang £ #% Jing Quan
&\l Xiaoshan Xu Bt Ruichen Gao

{RE K Xuefei Hou E #% Jing Wang
Xl #8 Chao Liu E & Wei Wang
#XHEE Baizhen Zhao

B4 Yahong Tan

SERHILBRSCITIA K 2019 A7 1 BOTFEE R

2R BN 2 IR SR A M IR BRI Y, ¥ S A . o
FAR B MY JREIAR . KBS IBUR . 1T, DI
JREENER . G R

2019 AEFEE R 1) KILTEMAR LR IMARIEIR (W b 0, R
Fo 5- F et (5-HT) & #5 % (S-HT™) B 20252 4% h A% (CeA) MoA: KA
(SOM) FKIAFHIEE SOM [HIFHLTT, 2) KIMAE AD & AD SRl i 4 21
f Racl i ME S # Fhi o MbAh, VEMMEIRN - 42 A5 235 7R 401 Racl b, Racl
EPERIFEE AR T 3 />3 K APP/PS1 /N 6 /NIy ZS [icAZ 263, 1 B i 2%
R T A APP/PS1 /N R™ B RIEAZ R

Research Fields and Progress in 2019

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 a neural circuit for comorbid
depressive symptoms in chronic pain. Here we identify a novel pathway
involving 5-hydroxytryptamine (5-HT) projections from the dorsal raphe nucleus
(5-HT"™) to somatostatin (SOM)-expressing and non-SOM interneurons in
the central nucleus of the amygdala(CeA). 2) We showed that Racl activity is
aberrantly elevated in the hippocampal tissues of AD patients and AD animal
models. Moreover, amyloid-beta 42 could induce Racl activation in cultured
cells. The elevation of Racl activity not only accelerated 6-hour spatial memory
decay in 3-month-old APP/PS1 mice, but also significantly contributed to severe
memory loss in aged APP/PS1 mice.




Key Laboratory of Animal Models and Human Disease Mechanisms A M
ichisigiholSHEoSHEICIIEICIRHEIIISHEISISHENEI] ANNuAL REPORT 2019 ] I D

e ¢

IR, SRR, BroRh, WA S0, hERER R s O T, 1988
ARERN i E R AR AR KA Y R, 2000 AF A SE EE MR 2 E R 2 AR Y T A2
2000-2005 4F- ¢ 3% [ DU B 2= Bt 28 AR 2 R NG 5 05T . 2007 453K 45 Hh [ B2 B
AR, [EEA T B R G R B S o i TAE, IR & R G gt L=
2R B A DGRy A5 E s DGR AR RURAE I 4 AR LR IS A il 5T
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Al . ESRAR OSSR, JoJSTE Science. PNAS. J Alzheimers Dis %55k 3
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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 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 and their early diagnosis as well as treatments.
He has published over 70 SCI papers, including Science, PNAS and J Alzheimers Dis.

Email: xthu@mail kiz.ac.cn

o -y . . fA3SEIBA (Research Team)
FHABITE 2019 FRERHILR T{EAR (Laboratory Staff)

SR T E NSRRI SSUOR T HRIDIST s B AOCERARAAE . HEARIOWE  #$BEE @t ENERR
R EEST, RS W R BRI T 5 Dr. Yingzhou Hu, Research Assistant

2019 4EREEE TRIRITR . 1) JFR TR TN AmRNa e ¥ 8 BT BERRR
R RGIERTII L AL FIAL 2) 5RERGA A1, @it 44 XK Dr HaoLi, Research Assistant
547 RS ER T AR ARR KLY RINBI R 3) e N gt EX8 Bt BEHRR
AR E A SUARBRBAR DG X A TR R i, BE PRI S5 SR RE A2 Ll L PIMAE RS &R % Dr. Wenchao Wang, Research Assistant
3. MAEFRREGEAIESHCPR R OIER, IEIRATM S AR g R BEE R B 2+ SRIWIT
EBEE AR LA E R A Jing Wu, Senior Experimentalist
KELE Lt SLUF
Yuhua Zhang, Experimentalist
F i WMt BEIRD
Yan Wang, Assistant Engineer
discovery and early treatment. Our major progresses in 2019 include: WEeE Rt BIETERE

Research Fields and Progress in 2019

We are interested in brain disease monkey model development, biomarker

1) Developed a quantitative measurement system for the cognitive function ~ Xiaorong Zhang, Assistant Engineer
of macaques based on computer technology.

{#+t/E ( Postdoctor )

2) 547 transcriptomes from 44 brain areas reveal features of the aging brain ~ RiFR  Shihao Wu

in nonhuman primates.
54 ( Graduate Students )

3) Inducted core symptoms of autism spectrum disorders (ASD) and  zszs  zhenhui Li
Parkinson’s disease (PD) by AAV based gene editing technique in adult rhesus 3KHKME Linheng Zhang
monkey brain, which proved the AAV based gene editing technique can be used ~ Z#F Longjiao Ge
to develop monkey brain disease models. BIIE  Jianglei Xu

T Rongyao Huang
5 & Jie Feng

g E XiaMa

{EBELE  Xiaofeng Ren
HSRE Leyi Mei
X5EH  Kezhong Liu
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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 and Journal of Neuroscience.

Email: lijiali@mail kiz.ac.cn

H5SERA (Research Team)
E S S 0 i
Ying Zhang, Experimentalist

zhangying@mail kiz.ac.cn

54 ( Graduate Students )

FHIREL Huanzhi Chen
3 = Ying Zhang
BHAF Kaiyu Xu
#k B LiYao

ERALDESE D5 ] B 2019 4R 1 ERFs b

SERHA E BT T A FIRSE AR R AL I AL . DL I AR S B 48 Lﬁ
PP 2% 38 (2 Al B A8 PRI R S o B S IR 42 1 AT BT 2 R s A
YL K SRR S AR B ﬁ%%ﬁmRmuﬁH%Rmmu&DNAﬁ
FAb /2 AL AR I AL T AD M oGiRI TR AR I R AR AL RRIE . R AEAE (LY
JER R A X

2019 4R FERSTHERE . 2R S A BRI 9.4 T MRICRARSRIG NG 4145
TR, TR X VR A% X R R, AR A AR B R, A dE bR
BRI RE AR SRS TRI X ARG A4 S HAE & T R b B iy As
PRI . X —AFFE BEABHR A R A AR I 28 ZR G A2 i S 0 P RS AN 250 A5 AL ARFATE
SRR AT HESE A LS WHE (B A e

Research Fields and Progress in 2019

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 2019: Using high resolution
9.4 T MRI, we present a set of structural images and explore the fine structure
of claustrum, hippocampus and amygdala complex, subregions of amygdala in
rhesus macaque brain. With the high resolution 9.4T MRI, we can discriminate
the subregion boundary accurately and the volume of each brain nuclei. This
advanced image device 9.4 T MRI can give us a new strategy for early diagnosis
of neurodegenerative diseases. It can also give us the chance to pay attention to
fine structure changes of central neural system in life span.
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WekW, wF5Eo, EAAER, EREATRAN, PRGBS K. 2R
HEZWF T BIRPGEERE (AD) | K P43 SLRE FURR R AE B 15 15 5 B 5 R Jw bl
ST, Sobifk . H WS ROREIST ;B AL SE 0 B R X AL RIS A A A B 5T
H i & 7 Am J Hum Genet. Autophagy. Nat Commun. Alzheimers Dement 1 Proc Natl
Acad Sci USA % SCI I HI & i ORI 240 5%, 4 SCI 5] 6400 431K, h 154 =42 (&
2020 42 A 20 H ) . #4HAT Zool Res Editor-in-chief, J Hum Genet Fl Infect Genet Evol
Associate Editor, PLoS ONE Academic Editor, J Genet Genomics. Cell Mol Neurobiol ¥l

Sci Rep Editorial Board Member ,

Medical Genetics & Evolutionary Medicine

Dr. Yong-Gang Yao, Principal Investigator, Professor of Genetics and Director of Kun- i

ming Institute of Zoology, Chinese Academy of Sciences. Dr. Yao is working on the genetic

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
240 peer-reviewed research articles and commentaries on SCl-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 6400 and an / index
of 42 (dated on Feb 20, 2020). Dr. Yao serves as the editor-in-chief of Zoo! Res, associate editor of J Hum Genet and Infect Genet Evol,
academic editor of PLoS ONE, editorial board member of J Genet Genomics, Cell Mol Neurobiol and Sci Rep. He received many awards

including the State Natural Science Award of China (second class).

E-mail: yaoyg@mail kiz.ac.cn

“ERHILIESE 5 1) e 2019 A5 12 S0F 5 0k
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2019 4FEERY B TAEIERE .
1) RZIFHFAED 5+ (FDA ST 6T milllAg 254 ) FIVESr JERRAE Dy PPARA (1)
Wi, ARG E AT AR BEATNEER , TR AD EAE AR, i
U MLAEZS BRI I T AD QYT BT A, (R I BE— 2B AR T /NI B4 g
SRV B ARTE AD IGT T EIRCAEIT, BP9 AD BIATTRE TR . 443t
TR
2) FIHESFT S (SMRT) PFEA, 456wl i s 6 B Sl SRR (Hi-C)
D PECE, SERT HTAR A R RE R 2 SR B . AU o (L e A RE R TE A
I HRRAE R AR . TEREMR R . AR L2 S, T i PRl ek o) 2% 462
B, SRS U R R 2B (TreeshrewDB v2.0, http://www.treeshrewdb.
org/) H1,

Research Fields and Progress in 2019

Our current research is focused on three major directions: i) Genetic basis
and molecular pathogenesis of Alzheimer’s disease (AD), schizophrenia (SCZ),
and leprosy; ii) Mitochondria, autophagy and drug addiction; iii) Biology of the
Chinese tree shrew. We made the following progress in 2019:

1) We found a novel mechanism behind the therapeutic effect of gemfibrozil
and Wy14643 in AD and provide an experimental basis for starting a clinical
trial for the FDA approved drug gemfibrozil as a treatment for AD.

2) We sequenced and assembled chromosomal level Chinese tree shrew genome
(TS_2.0) and released more accurate and comprehensive genetic information
on tree shrew genome database version 2.0, hoping to facilitate the use of
this animal in many different fields of research.

H5EEIRA (Research Team)
TEAS (Laboratory Staff)
A Wt aARR

Dandan Yu, Associate Professor
HER B BfRR

Dr. Lingyan Su, Associate Professor
E B Bt fBRR

Dr. Rui Bi, Associate Professor

1T & Bt BfRR

Dr. Ling Xu, Associate Professor
KEIE B BARR

Dr. Dengfeng Zhang, Associate Professor
THN B BARR

Dr. Rongcan Luo, Associate Associate
WRFE AR ZRID

Luxiu Yang, Technician

534 ( Graduate Students )

% 87 MinXu H™XER Tianle Gu
XU Qianjin Liu WEEFK Yulin Yao
H7%F% Maosen Ye EF#  Lijin Jiao

&= & Yuli B = Ying Miao
Z  f% XiaoLi PH % Jing Yang

ZKEI® Jinyan Zhang  %BLHR Quanzhen Zheng
E)&5T Zhongjiang Yan B#&E4E Chunhua Zeng
ZE 1, Huilong Li ¥B  B% Xiao Zheng

Z= % XiaoLi HBBEE Xiaogian Ran
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(2019, 2018 ) . Molecular Psychiatry (2014a, 2014b), American Journal of Psychiatry
Schizophrenia Bulletin (6 %%) . Neuropsychopharmocology. Hum Mol Genet. The Journal
of Neuroscience.. British Journal of Psychiatry %5 [E x 1 44 #] T| % & SCI & 3C 40 45 o
% ¥ 1 AT Journal of Psychiatry and Mental disorders. Austin Psychiatry. Journal of
Schizophrenia Research 2% 448

Neuropsychiatric Disorders

Dr. Xiong-Jian Luo, PhD, 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

FHSREIA (Rosearch Toam) SERALOFE 5T B 2019 AE I 1S HFICLIE

AL (Letonztony S SRV B TR SR BUR RS OR LRSS E e P
XAME B BNEFFRR 3 SURE FHMARAE AL ML R EBORALER, 2019 4R FEMFTSHBARE « 1) %68
Jiewei Liu, Research Associate Tﬁpﬁ'%ﬁﬁ/l\%ﬁ%%ﬁﬂ%ﬁ% ( Nat Commun, 2019) ;5 2) ggﬂ%%é?&% FLOTI
% 8 It BESCIST SHAMARAE 5 JEHL R (Neuropsychopharmocology, 2019)

Di Huang, Assistant Experimentalist
ZF 5 &R BEEKR

Qian Li, Assistant Experimentalist

Research Fields and Progress in 2019

The Luo laboratory is dedicated to understand the genetic and

54 ( Graduate Students ) pathophysiological mechanisms of neuropsychiatric disorders, focusing on
ZFF3E Kaigin Li schizophrenia (SZ) and major depressive disorder (MDD). The progress in 2018
OE[E Changguo Ma are as follows:

R Shiwu Li 1) We finished the first functional genomics of schizophrenia for the first time

ZEBRIE Xiaoyan Li (Nat Commun, 2019).
Z=—R|, Yifan Li

F/&8PH Junyang Wang
%= 4% JiaoLi depressive disorder (Neuropsychopharmocology, 2019).

2) Our multiple omics analysis revealed FLOT! as a novel risk gene for major

B 5 Rui Chen
%ER| Jinfeng Yang
XJZ£E Yixing Liu
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BELGE, ERTIFORE PEIR AR DG WX 2 IR R ) Bk A S AR TR, A A R
R 25 B BT & R L IERI BN . $HAT: Scientific Reports . Molecular Neuropsychiatry
Functional & Integrative Genomics . Journal of Psychiatry and Brain Science %iZs

Translational Genomics

Dr. Ming Li, the Principal Investigator leading the Translational Genomics Group (TGG, : ko

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 dis-
orders. Through functional genomics studies, Dr. Li and the team has described the potential molecular mechanisms by which multiple
genomic regions, that were found to confer susceptibility of particular psychiatric diseases, contributed to the onset and progression of
the illnesses, providing essential insights into effectively preventing and managing these mental illnesses. Dr. Li and TGG are currently
investigating 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. In addition, the team is also
dedicated to elucidating the interaction between antipsychotics and risk genes of psychiatric disorders. These studies may help improve
and develop of therapeutic approaches for psychiatric disorders. Dr. Li now serves as the editorial board member for Scientific Reports,
Molecular Neuropsychiatry, Functional & Integrative Genomics, Journal of Psychiatry and Brain Science.

Email: limingkiz@mail kiz.ac.cn

2R WESE 5 0 e 2019 AF % = St 5k i FA5<HIBA (Research Team)
o114 4 BT T (25 5 2 S RN e 2 oz oy LAFAR (Laboratory Staff)
JRSTIRAT, Yo T SRS B R OB RS IR B, SRR B = Bt BmRs
B 5P TTRENUE . 1) FHT T 5 2R B R FO e 6 1 3p21.1 KSR )
HEE SRS 5 7 LMD | TR ST R P A B B R SR 2)
o EEHGUHAMEE AR (MHC ) IR HIVABRE S AL 5 RALHIFIE THRE; 3) B OF t BERRR
SR T b AR XU 05 55 /NG R SR PR, SIRTI HEPH 33k MAESCHE; 4)
TS 5 L2240 % BUAE D] CAMK2A 765U IR 38 £ KU B A 897 245
TR EAE I 5) X2 ARG AR C AR 1 NRXNT S R LB 25
WA M A T REALEAT T 258

Dr. Hong Chang, Associate Professor

Dr. Xiao Xiao, Assistant Professor

F & Wt AREIR
Lu Wang, Research Assistant

. . 334 ( Graduate Students )
Research Fields and Progress in 2019
XUFEMS Weipeng Liu

We perform integrative analyses combining multi-omics data and S48 Huijuan Li

experimental investigation using cell lines and cultured neurons to identify
functional genetic variations, conferring the risk of one or more than one
psychiatric illness, and to gain insights into potential biological mechanisms. (1)
We examined the functional variations within the multiple psychiatric disorders-
associated chromosome 3p21.1 region, and revealed that they modulate
dendritic spine phenotypes via affecting expression of certain genes; (2) we
investigated the depression-risk variations in the major histocompatibility
complex (MHC) region; (3) we report that depression risk allele predicts
smaller cerebellar gray matter volume and reduced SIRT/ mRNA expression in
Chinese; (4) we found that CAMK2A4 was involved in the genetic predisposition
and pharmacological intervention of bipolar disorder; (5) potential roles
of NRXN1 gene and its protein product in neuropsychiatric illnesses were

reviewed and summarized.

#  fX Xin Cai
¥%ENE Zhihui Yang
#XFEEE Lijuan Zhao
EFIPH Danyang Zhao
#M2E Chenjing Sun
ok#%3% Chuiyi Zhang
FZE$E Meiyu Yin
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BRegz, ¥R TN, i, S, PEBERES RN AL, ZMA
FIEHEAA, AF (2013) , FAHRISEAA (2017) , =lb3H (2018) , =&
[ FRBUMFRR NG o 1994 AREE Y TR IF K243k 2 24, 1999 4E3k b BBl 22 B AR
YT AEBF 5T O T2 W 5T B 2 Pt 20, 1999-2005 4F 465 76 35 [ Virginia K2
Al Emory K2 M FFHF5T, 2006 JEL7E Albany [ 27 5 41 i A= 24 R AE A 75 O AT
MST A BIEER . BIEEE. 2010 SEHREIE T AR, FENEFRE S TG, EE
i FABM, BN SR | R ST A A B2 E 5, SeJE#E Nat Commun, J
Clin Invest, Cancer Res S [E|FREZ2EARTIY A& F T 90 255 SCLIgC, #51H 4500 £k,
H-index 39(Google Scholar), # [ Pra i A I s i VR 4 400 21k, [FIRTHE 10 25K
MUARE R PEZs ( ARBLFIL 4 T B2 . BHEHE ST BRI —H LK),
38k 30 4> SCIEATIH f , #04F JBC. Can Lett 1 Zoo Res 47, Cancer Science &) ¥4,
Int J Bio Sci 3047 F %

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 ap-
pointed as Tenure Track Assistant/Associate Professor at Albany Medical College from 2006-2010, and was recruited to Kunming Insti-
tute of Zoology, CAS in 2010. His research is mainly focused on the breast cancer targeted therapy, protein ubiquitination, gene transcrip-
tion, and cancer animal models. He published more than 90 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, IJBS, and Zoo Res.

Email: chenc@mail.kiz.ac.cn

fA5SEIPA ( Research Team )
T{EAR (Laboratory Staff)
EEF B BARR

Dr. Dewei Jiang, Associate Professor
At K& 8D

Zhongmei Zhou , Technician

ISR Rt SEIGUm

Chuanyu Yang, Technician

{#1fE ( Postdoctoral Fellow )
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Haixia Wang
Guangshi Du
Wenjing Liu
Ting Qiu
Zhuo Cheng
Qiuchen Li
Xueqin Dai
Qiuyun Jiang
LiZeng
‘Wenlong Ren
Yao Luo

Wei Li
Luzhen Wang
Min Zheng
Wengiang Gan
Jinhuan Song
Qiyan Yin

£ Lei Peng
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Research Fields and Progress in 2019

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 2019 include:
1) Glucocorticoid receptor signaling promotes breast cancer progression by
activating TEAD4. 2) CUL7 promotes cancer cell survival through promoting
Caspase-8 ubiquitination. 3) USP3 promotes breast cancer cell proliferation
by deubiquitinating KLF5. 4) Inhibition of super enhancer downregulates the
expression of KLF5 in basal-like breast cancers.
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Tumor Signaling Transduction

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 by using in-
terdisciplinary methodology combining evolution, development and tumor biology. Research results have been published in high profile
journals, such as Nat Genet, Natl Sci Rev, Nat Commun, Cell Res, Genes & Dev, PNAS and PLoS Biol et al.

Email: ybchen@mail kiz.ac.cn
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B R SEGE I

Research Fields and Progress in 2019

Using comprehensive integrative analyses, our lab is trying to identify new
molecular events regulating both hypoxia adaptation and hypoxic solid tumors,
and to screen leading compounds inhibiting tumor cell growth. Our major
findings in 2019 are: 1) YTHDF1 links hypoxia adaptation and non-small cell
lung cancer progression; 2) Convergent genomic signatures of high altitude
adaptation among domestic mammals.

fA3SEIBA (Research Team)
T{EAR (Laboratory Staff)

HEFE Bt HRR

Dr Cuiping Yang, Professor

XUERy #H

Weili Liu, Secretary

AN BEEHRR

Dr.Liping Jiang, Research Associate
BXAE LR R

Xinggui Zhao, Technician

334 ( Graduate Students )

Xl i Kun Liu
AEM Yulin Shi
B & ZhiNie
{aIWkHS Yaomei He
55K Xiulin Jiang
XUtH4% Baiyang Liu
53k € Yanfei Han
Chu Yun

P
=4

ES
Xl 1} Peishen Liu
FEKIZ Dating Cheng
RZME Qisheng Wu
X % Biao Liu
225 Yixiao Yuan
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Tumor Stem Cell

Prof. Xudong Zhao, Principal Investigator and Director. 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

if53ZIPA ( Research Team )
T{EAR (Laboratory Staff)

BLTIR Nt RIEARSH
Hongjuan Dai, Secretary

{815 ( Postdoctoral Fellow )

® R QuTu
Mohamed Hegazy Mohamed Ahmed

534 ( Graduate Students )

XUF = Xiuyun Liu
F¥4EFF Huaxin Qi

B#REn Xinru Chen
XIS Yuchen Liu
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1) &I NKG2D CAR-T ZHfiLAELL NKG2D B it 5 2k 5 A5 b 0 1) A3 I
TR A0 R R A 2) R IR ATP1B2 B ik Tl ok 175 S5 400 i P 465 B VR B3 1
Tha A% SR AL AR A T 3) A —Fh RS R R AR BB DA I I i a8t
FEARRAE (03 28 B /N U R AR 2 5 4) S54RI B A EWFST & 8L, QRICH2 i
SRS T RIS F AR R BRI A IR A S 5K T R IIE .

Research Fields and Progress in 2019

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 2019:

(1) T cells expressing NKG2D chimeric antigen receptors efficiently eliminate

glioblastoma and cancer stem cells ;

(2) Targeting 2 subunit of Na+/K+-ATPase induces glioblastoma cell apoptosis
through elevation of intracellular Ca2+;

(3) A novel pancreatic cancer model originated from transformation of acinar cells
in adult tree shrew, a primate-like animal;

(4) Collaborate with West China Second University Hospital, we found that loss-
of-function mutations in QRICH2 cause male infertility with multiple morphological
abnormalities of the sperm flagella.

®
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Molecular Immunopharmacology

Prof. Yong-Tang Zheng, Principal Investigator. Prevention and control of AIDS and emergen-
cy 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 291 SCI papers have

WFFEOL, ARSI, 2R B SS00E SO R IR P Ui
A 55 I KRR oK, R IER M . RUBETERIN SR, 2= 4 78 PNAS. Mol Biol
Evol. Nat Commun. AIDS. Nucleic Acids Res. J Immunol. J Virol T4 % 3% SCI IF1EC
291 4%, B SCI5IH 5811 %k, H 4%k 38, EMmMAIFHmEEL 15, ShmEE 147, HiF
FIEVERTE 67 AEH], AREFRLREAL 3 T, EZREFIFAL 35 T, IKERLBTHRE 750,
o EFRHGE TR 1 0 (HER 2) . A RHE S K — R [ AR Bl R A K

been published in PNAS, Mol Biol Evol, Nat Commun, AIDS, Nucleic Acids Res, J Immuol, J Virol,
ect. The SCI papers are cited with a total citation time of 5811 and an H index of 38. Application and joint applications for 67 patents, 38
patents authorized. One national awards and seven provincial and ministerial level award were gained, including The 2" 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. 32 students obtained PhD and 42 students obtained Master degree.

Email: zhengyt@mail kiz.ac.cn.

RIS T7 10 K2 2019 4P SRk g

AR FEMNEHT HIV 254 . AIDS RERPRER] | 15 i me bR A R
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] B A e L A 4% 2 30,

Research Fields and Progress in 2019

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 2019 include: 1) The clinical trials for new anti-HIV drug Thioraviroc has been
approved by National Medical Products Administration (NMPA); 2) we found NPMs
maintain Superior intestinal integrity, limited microbial translocation and immune
homeostasis during STVmac239 infection than ChRMs; 3) we successfully established
implementation of intestinal endoscopy in non-human primates prompts the possibility
of achieving AIDS longitudinal intestinal researches; 4) A new HCV subtype 6xg
among injection drug users in Kachin, Myanmarwe was identified. In 2019, seven SCI
papers have been published , 2 patents authorized and 4 patents applied.

H5HIRA (Research Team)
T{EAR (Laboratory Staff)
E 5 Bt BfARR

Dr. Wei Pang, Associate Professor
iEE It EARR

Liumeng Yang, Associate Professor
XES #+ BIARR

Dr. Fengliang Liu, Associate Professor
HZ5k Bt BIERR

Dr. Renrong Tian, Research Associate
DR L LRI

Ronghua Luo, Experimentalist

{#+= ( Postdoctoral Fellow )

¥B7=%% Hongyi Zheng

534 ( Graduate Students )

JEBEZR Xiaodong Lian
SRXE Tianzhang Song
BEE Mengting Luo
M 4§ MeiYe
BTt Xusheng Huang
FZEM Xuehui Wang
#& = YingLu
ML Yalong Lin
B35 Xiuxiu Chen
N E Wenwu Huang
{aJB%4F Xiaoyan He
SBEMI Xuegang Fan
3 #4 Rong Xin
Wk Zhaiwen Yao
#{RH Yihan Yang
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Epigenetics and Gene Regulation

Prof. Jumin Zhou, a Principlal Investigator, earned his Ph.D. from University of Texas
MD. Anderson Cancer in 1995, received his postdoctoral training at University of California,
Berkeley between 1995-2000. He was appointed as Tenure Track Assistant/Associate Professor

at the Wistar Institute from 2000-2012, and adjunct faculty at the Genetics Department, University of Pennsylvania Medial School and
member of the MCB graduate program. He was recruited to Kunming Institute of Zoology, CAS in 2011 and became a full time faulty in
2012. He is interested the role of CTCF in genome stability, the epigenetic basis in viral host interactions and animal models of viral in-
fection and aging. His research work appeared in Cell, Molecular Cell, Genes Development, PNAS, J Virology and Genome Research.

Email: zhoujm@mail kiz.ac.cn

if53ZIPA ( Research Team )
T{EAR (Laboratory Staff)
BRE#E Bt BNEHRR

Dr. Fengchao Lang, Assistant Investigator

PRAE(R AL SERG)m. FUB
Guijun Chen, Technician, Secretary
W Rt SEIm.
Liping Yang, Technician, Secretary
Mg Mt sKLD

Wenhai Zheng, Technician

PRERT BRE SCBRUT

Kangning Chen, Technician

334 ( Graduate Students )

F#K Erlin Wang
¥B3ZE Wenhai Zheng
Mz Yunshuang Ye
oKk 4 Wei Zhang
¥5BA{E Mingxia Yang
% #l KeYang
BEanK Rubing Xue
FEP Anna Wang
#MEHE Yinan Sun
4BtHi5 Shiging Zou
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RRAFERRLEEE: 1) JOFREHREMALEN CTCF fEEGER LA
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Research Fields and Progress in 2019

We are interested in: 1) How epigenetic regulator CTCF participates in
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 mechanism in viral infection and native
immunity. 4) Animal model (tree shrew) of Herpes Simplex virus infection. 5)
Study the human longevity-related genes in Drosophila.

Major research progresses in 2019 include: 1) We have established an
aging study platform for Drosophila, which allows temporal and spatial induc-
ible expression or knockdown of candidate genes in the whole body, gut, skel-
etal muscle, fat body or the brain. Here, we found that atg18a, a gene known to
be over expressed in human centenarians, could extend Drosophila life span by
acting in the gut. 2) Herpes Simplex virus type I establishes life long infection
in over 80% of the population, its recurring reactivation causes oral or genital
Herpes and keratitis, and is linked to the occurrence of AD. We have previously
studied HSV-1 infection in a tree shrew model and found it to be more suitable
to mimic human infection and pathogenesis. Here we found that, similar to in-
fection in humans, HSV-1 could spontaneously reactivate from latently infected
tree shrew trigeminal ganglia. Importantly, we detected similar patterns of LAT
and ICPO expression in both latently infected human and tree shrew TGs, which
are very different from that in mouse TGs. This study has the potential to reveal
the mechanism of spontaneous HSV-1 reactivation--a focal point of HSV-1 re-
lated diseases.

@
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Infectious Diseases and Immunology

Dr. Xiaopeng Qi, Principal Investigator, obtained his Ph.D from Zhejiang University in 2006, completed his postdoctoral training at
Texas Tech University, Indiana University, 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 re-
sponse including production and function of Type I interferon, inflammasome activation, autophagy and lysosomal biogenesis in response
to pathogenic infection. He published more than 30 SCI papers in prestigious journals, such as Nature, Immunity, Nature Immunology, J
Clin Invest, Journal of Experimental Medicine, Cell death and differentiation, Molecular Biology, Evolution and Mucosal Immunology.

Email: gixiaopeng@mail.kiz.ac.cn

SERALIESE 71 R 2019 4 FE 1 BRI

2R TN TR T8 2 R G AE /IMATE IR JE 3 A 4 B e NS 1 8 i s
U g P A AR AL, EZ R A 25 Mo IR, ZIPER P, AR R
R L e B SR T ) R 2 5 A M8 P S AR A 2 . AP T4 1 8 T4
R, (G5 Mhid, RIE/MEREUTE, WEHA AW, ZRAB, RS TEE,
SREAMIL T . ML BT, RIERAEHLHIZE, 2019 4ERERY £ TAESHRAIS. 1)
KB RNF220 i@ 45 STAT1 {937 ZALEMifi s IEN (55, FF3858 T 15 EXTS
ANSHFTFE A HSV SR8 R Gepitk . 2) 38 i 8 DEP il ab B S/ B 48 4
RAEPIGHERL, % Bl IRF3/IRF7 78 DEP 75 S A il 8 1k 9o ikt 4z 26 o HA fR AR o
IRF3/IRF7 BREARAILIR T EMEI e, AR T RAE R AR

Research Fields and Progress in 2019

The molecular mechanisms of innate immune response during bacterial
and viral infection and chronic inflammatory lung disease are the main focus of
our research. Our major research progress and achievements in 2019 include:
1) We found that ubiquitination of STAT1 mediated by the E3 ligase RNF220
contributed significantly to STAT1 activation and innate immune responses.
2) We developed animal model and found that the interferon response factors
IRF3 and IRF7 played pivotal roles in DEP-induced pulmonary inflammation.
The DEP-induced autophagy was augmented in the absence of IRF3 and IRF7,
but not in the absence of IFNAR. Our findings define an IFNAR-independent
role of increased autophagy in the absence of IRF3 and IRF7 during pulmonary
DEP exposure, and provide the basis to develop new therapeutic approaches to
counteract the adverse effects of DEPs and possibly other ambient particulate
matters.

iAFEHRA (Research Team)
T{EAR (Laboratory Staff)
" #F L ARz

Dr. Tao Xu, Associate Professor
ZhRLT AL AASRENIE

Xiaohong Li, Research Assistant

534 ( Graduate Students )

SPBEEY Xiaomin Guo
FEEBE Chaoming Wang
Z & Longjun Li

28 3 YuGuo

ZEZHE Yihui Li
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Bk, FRHAMTTAN, G, MR, 2010 2 AEPREE < | ATt », 2k
PR RIRAG TR E . ER AR ES - A A RS FE A, 3%
RN RS AA AL FIIE I BEI T, BRARNEHEAE . PRI S5 AR 1 S B o
FIFFE L oA, @it . Ahas . JRRASE . IR BT = R A
FEMARBR T AR TR o R, BIERAIFTEYER (ABEIRAE ) MR, iZind
T & A e 2E e S ndt . LA IR EE —1E & AE Cell Metabolism . Nature Communications
Journal of Lipid Research, Molecular Biology and Evolution, Oncogene . iScience .

Genetics 5 [H 3 2 W T & % SCLiB3C 30 Z5 .,

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 genet-
ics, 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 30 peer-reviewed research articles on SCIl-indexed journals, including Cell Metabolism, Nature Communications,
Journal of Lipid Research, BBA-Molecular and Cell Biology of Lipids, Oncogene, iScience, Genetics.

Email: liangb@mail.kiz.ac.cn

SF3VEI (Ressarch Team) SERALOFIE I Ke 2019 FE1E 1 OFIEL I

LAEAR (Laboratory Staff) SERMAISE LB GE NG P . ISR BRI RisEse
FEA E1 BERRR 9 RAS S MR K Ul A R 24 0 4 s e AN LA T8, 2019 4FBEAE H R MEIR
Dr. Yanli Wang, Research Associate SR ARAE I3 R 2 AR HE BB A o

SRR 1L BNIERIRR REREAE R e . ARFDREVERR T . 1 20 RT3 A Ao i AR v ke o EE B
Dr. Jingjing Zhang, Research Associate YEH, BZ IR MER RIEARARVE R . BRI EAS B — 4 B R R AR A, X
B B ot = Fof AT T ARSI I A M R R AR AR IR (C16:1) FIAEAE DU R
Qing Chang, Technician (C20:4) T+, H HARWT R L HJE AR (C16:0) *ﬂiﬁﬁ@kﬂﬁﬁﬁﬂﬁﬂﬁﬂ%ﬂﬁmﬁmo
R BT ARSESIR F AR AR T A C16:0 B9V MBERRRRLE H A WE FRPSERIE P I 173 4 %
Chengbin Li, Research Assistant KZBENG I £ BRE K S-AR A BT REAR . PR b IRATTE BT A FR Bg 1 C16:0 *ﬂ(ﬁ[ﬁl%ﬂgﬁi

16:0 Z5 7] LIVEATEAE ORI . B ST HE A DGR A 5 1o
{15 ( Postdoctoral Fellow )

3k#EE Lingiang Zhang Research Fields and Progress in 2019
W5t ( Graduate Students ) The research areas of our team are lipid droplets, lipid metabolism and

drug screening for weight lose. In 2019, we made achievements in the plasma

T St
imim Xiaogiong Tan .. ..
ol arong lipidomic signatures of spontaneous obese rhesus monkeys.

2KTIT Tingting Zhu

4 # LinFu Obesity plays crucial roles in the pathogenesis of metabolic diseases such as

45545 Xiumei Xu hyperlip'ideglia, NAFLD,.and T2D. The underlying nllecha%nisms linl.<ing obesity to

¥~ Rendan Yang metabolic diseases are st}ll less understandable. LlOl.dOIIlIC a.naly.51s showed that

S5® Chunxia Li the obese monkeys had increased levels of fatty acids palmitoleic acid (C16:1)
N - and arachidonic acid (C20:4), FFA especially palmitic acid (C16:0), as well as
= e certain PC species and SM species. Surprisingly, the plasma level of LPA-C16:0

iR Mingfeng Zhan was approximately four-fold greater in the obese monkeys. Conversely, the levels

B 23 Ying Hu of most PE species were obviously reduced in the obese monkeys. Collectively,
%k 4L Hong Zhu our work suggests that lipids such as FFA C16:0 and 16:0-LPA may be potential
XIEF Xiayu Liu candidates for the diagnosis and study of obesity-related diseases.

RE4R Huiyin Wu
FRBB%F Mingjiao Chen
SBHE Qijing Fan
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Kz, 1963 44, AERBITRZFARIE, o EFRM= R Ak E C R & 5
Wit BUEMR IR TTN, RS, 2ARZERSFL. HEYEREST
KX, hEBGHESEYERGHA LV ERSFEL, sEEENFES5T
YRR EPREYRERFSE T Toxicon 9%, Zoological Research &l 4,
SEA “ mIEFE Y, KSR TR RS E WG T S IhRE SR, RIS
WIRTER A2 M5 FIREE, LUHARIR RUR G FHLH A SR AR R, AR A
A B BEAL SRR AR HR AL E . JJS HE PNAS. Cell Mol Life Sci, J Thromb
Haemosta, J Proteom Res . J Biol Chem, Antimicrob Agents Chemother. J Med Chem . J
Infec Dis %5 EbRAIA AE R RZ R E/KCEORIS S, HEE#E51H 1200 KMk, 215
i WA 70 R4

Biotoxins and Human Diseases

Yun Zhang Ph.D., Born in 1963, obtained bachelor’s degree in East China University of Science and Technology and PhD in kun-
ming 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 Pro-
fessional Committee of biotoxins of Chinese Society of Toxicology, editorial board member of International Society for Biological toxins
journal Toxicon , the deputy editor of the journal 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 pro-
teins 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 70 students got MSc or PhDs.

Email: zhangy@mail kiz.ac.cn

LR DFSE 5 ) e 2019 451 3 P50k g H5EIBA (Research Team)

SERERNE R —RUSIEEE N SIS Fhs, agxy  TfFAS (Laboratory Staff)
HIRE MAUTIBTTERAT AL —RAZIRSMI RN B R YWHEOI T =g Bt ARR
Ik . Dr. Wenhui Li, Associate Professor

2019 EEMNETETBHE: Wt B BEHRR

Dr. Xiaolong Guo, Assi Proft
1) BB LI 1S Br-CAT TGSy, O A

2) M€ B AR T OB PERERRAR 150 By-CAT MMERTREAOF N S THEBE, M fyifen Wang, Secretary
TN SER U EL T

3) 2 B 2L B0 40 P R L A T 2 i B s o A ( Graduate Students )
e [HEE#& Chenjun Ye
SBE#E Chengjie Deng

Research Fields and Progress in 2019 FEFF Qiquan Wang

XJ&¥ Lingzhen Liu

P57 Zhihong Shi

2207 Jinyang Liang

ERYTI7 Yali Duan

& K FeiPan

The main research process in 2019: TEE Xianling Bian

# {8 BolLin

# E Zhong Zhao

fHE88 Huijuan Lu

2) The detailed study to the targets and molecular mechanisms of By-  3KE=E Liangyu Zhang

We are interested in the following two aspects: Firstly, deciphering the
human diseases mechanisms by studying the functions and mechanisms of
animal derived active proteins or peptides. Secondly, exploring the new type
animal toxins and developing them into clinical drugs.

1) By-CAT, a host derived pore-forming protein complex, has been found
play important roles in scar-free tissue repair.

CAT revealed that the acidic glycosphingolipids of cell surface were the action ~ # Hf Lin Zhao
molecules of By-CAT and mediated the membrane binding, endocytosis and & &8 Ge Gao
oligomerization of By-CAT. TR Xuesong Wei

3) Osteoking, a traditional Chinese medicine that displayed strong anti-
osteoporosis effects via reducing the production of reactive oxygen.

@
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P, RGN, R, AT, hEREGE RS Rl T,
ERB I FEIEREE, FIGHRIGENA, 2mARHESENA, KRTEHEZIKE
KA TAL EAE, J Venom Res Rl F4%. £ 2 NG RIRZYRIETEMEZ IS 16
WA, . ERVLHIIIGE, JETREEZ IR TR Mt k. R4
A Immunity, Chem Rev. Nat Immunol, Mol Cell Proteomics, Nat Commun., FASEB J. Sci
g | Adv . Plos Biology .J Control Release . Free Radic Biol Med . PNAS %) & 2153 180 4% ,
HE R BHER 90 10, MIREFHAKH K SEAGHSEE . s AREE—
A2 T, CREFRIIEAE 50 RN

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 Fundation, Ten Thousand
Talent Program, Science and Technology Leader in Yunnan Province, Director of Natural Bio-active Peptide Engineering Laboratory of
Yunnan Provincial Development and Reform Commission and Deputy Editor of J Venom Res. His research is mainly focused on pep-
tideomics 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, Sci Adv, 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, First Yunnan
Province Natural Science Award. He has directed more than 50 graduate students.

Email: rlai@mail kiz.ac.cn

fAFSHPRA ( Research Team )

RIS T T 2019 47 P E BHFSC R

T{EAR (Laboratory Staff)
1witE Et ARR

Dr. ShilongYang, Associate Professor
ERE Bt BARR

Dr. Qiumin Lv, Associate Professorr
kgl B BIARSR

Dr. Zhiye Zhang, Associate Professor
M BT BIfRR

Dr. Lin Jin, Assistant Professor

Z F #tL EfARR

Dr. Lei Luo, Assistant Professor
BA #t 8RR

Dr. Xiaopeng Tang, Assistant Professor
=N Bt BIfRR

Dr. Bowen Li, Associate Professor
ZHERA BRIEm

Dongsheng Li, Senior Engineer

T & Bt BEARR

Dr. Gan Wang, Assistant Professor
BRBZ B BhERRR

Dr. Zilei Duan, Assistant Professor
TR Bt HREIR
Chengbo Long, Research assistant
FEE BIE

Dr. Meiquan Li, Postdocor

334 ( Graduate Students )

R NS RIR Y DI BEEE A RS Z IR FIE 5T, ¥ B RKIRZG R IR )
TPk / R ESE . SRR MEFIBLEIRERY . R FHIFSE e AR HLERAESE . 2019
AR EE TR RAEE: 1) #R8E - AT S Y A LH . &
U8 )2 Navl.4 SCHEFRIE R RAS, fif o R IIELS QI RIEEN . ZIRAE LR
T IR B EE U REH ( Nat Sci Rev, 2019) 5 2) AL sh 4 5 B oo 4
TRPV1 FHKTE S FHLH . TRPV %A A TEARH T M P N- 350 C- SAH AR
g TRPV [ AR UEAL H B IR S0 < BT - O3 7 AL, e LA I e iR PR
( Nat Commun, 2019 ) ; 3) KEIRIT ZEIH 250 BYL 2 Y, Z2Y4 Xk IRZ
BT EAE BIFH0IE T (PNAS, 2019) 5 4) R IUEEE N 2 G- FAr 2 pLH
R AR A SRR I /FX T Y L LT AT XS i 28 B S TEVE R, AT
S EBRRAS (Cell Res, 2019)

Research Fields and Progress in 2019

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

Main progresses in 2109: 1) The mechanism of the effect of toxin-re-
ceptor game on the structure of food chain. Mutations in the key residues of
NaV1.4 of scorpion-eating frogs make a-toxin unable to bind and play a role.
The evolution of receptor endows scorpion eating frogs with the ability to resist
scorpion venom (Nat Sci Rev, 2019); 2) Heat inactivation mechanism of mam-
malian pain sensor TRPV1. The heat inactivation of TRPV1 depends on the
interaction of N-terminal and C-terminal. The platypus TRPV1 has not evolved
the “activation-deactivation” balance mechanism, which is difficult to adapt to
the high temperature environment (Nat Commun, 2019); 3) Candidate drug for
the treatment of multidrug resistant bacteria infection. ZY4 has good activity

I Yalan Han e oentien to clinical multidrug resistant strains. ZY4 can reduce the infection of septic
3 = Ming Zhang  12&f5 Ruomei Chen model in mice. It shows that ZY4 is an ideal candidate drug for MDR infection
f& Z Xue Chen F5N8i3k Minggian Fang  (PNAS, 2019); 4) A new mechanism of coagulation system balance regulation.
22480 Anna Luo The up-regulated transferrin enhanced thrombin/FXIla activity, blocked AT’s
W 3 HaoZhang  HXF3EE Qiyu Zhao inactivation of thrombin, and induced hypercoagulability. Interfering with the
o g interaction of transferrin thrombin / FXIIa can alleviate atherosclerosis. It is
Peter Peter Muiruri E{E(E Jiajia Chang L. . .. .
VFgE%E KvanhongXo I BB MingLi suggested that transferrin is an important regulator for maintaining coagulation
e e m balance and regulating coagulation cascade (Cell Res, 2019).
BEULIR Zhiyi Liao EB %X Huan Qiu

James Mwangi

KK FeilongWu  FEFS Jingjing Wang
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BT Al AR D RELOW LR B 25 P E

ks, RIHATIN, BT, AR, BmE AR B, SEE A
LW R ARl R . BN E #8531 (VGCC)., Bz 25 H (57 (TRP)
THIB AR 18 (CNG ) IE ML AT, R B | i A
X- SR AR BURIER . AR S SR B = K Rl 45 . DhRE A
AT RGNS, 50T ARSI KT AT Hh o0 3 1 5 R R AR 5l ) R 2K i
AR (NG A AEE . 248 . REAAE) MARHLE, N 2R AR & DX
ST I8 A A A R IR TG4 T FN25%) . 78 Physiol Rev. Nature. Nat Neurosci, Neuron.
PNAS 45 2 4 2= AR ) L 2 RS,

Ion Channel Structure, Function, Channelopathy
and Drug Discovery

Prof. Jian Yang, Principal Investigator, Director of Ion 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), transient receptor potential (TRP) channels and cyclic nucleotide-gated (CNG) channels,
using a combination of approaches including biochemistry, cell biology, patch-clamp, X-ray crystallography, cryo-EM and confocal im-
aging; 2) Elucidate, at the molecular, cellular and animal levels, the pathogenic mechanisms of human diseases (including autism, poly-
cystic kidney disease, and blindness etc.) that are caused by or associated with mutations and/or dysfunction of these channels; 3) Search
for active natural compounds and develop drugs targeting these channels using various screening techniques. Research papers have been
published in journals such as Physiol Rev, Nature, Nat Neurosci, Neuron and PNAS.

Email: jlanyang@mail.kiz.ac.cn

fAFSEIBA (Research Team)
#E4MZIBA ( Overseas Pl )
W E Bt HRRE

Dr. Jian Yang, Professor
B 15 Et ARR
Dr. Ming Zhou, Professor

“ERHLIE ST 5 1 Be 2019 4R 1 SE0FsT il g
AL EHFGOH R T IIAE 5 TR (AL LR R
PR WA AR R, FITE . U R ) ARSCHO RS T P
PRIGZERAE I | APPSR AR, R BRI DA Tt / $35 oA
. B BRI R R T

2019 4EBE Y 22 T AR
1) e T 300 FAREA 5
2) RILFERE B F P aRTAR T— 058 T 5 ;
3) RIS AT S 1 Je BT GMs1S; AL LEST S8
. S . Fenglei Zhang, Senior Engineer
4) FENT T I IR 4 S 3 3 AR AL £ = Bt amss
Dr. Yin Nian, AssociateProfessor

SEF B

Jinsheng Hu, Secretary

T{EAR (Laboratory Staff)

Research Fields and Progress in 2019

ICDC’s main research focuses on ion channels and transporters that have
important or novel physiological functions and are directly linked to human
diseases. The research objectives include: 1) conduct rigorous high-quality
basic research on ion channel structure, function, regulation and disease
mechanisms, and 2) search for natural products that target specific ion channels,

334 ( Graduate Students )

F4E8% Weifeng Tian

with the short-term goal of finding active molecules that can be used as
pharmacological tools for basic research and the long-term goal of developing
novel therapeutic lead compounds for treating human diseases.

Main research progresses in 2019:
1) Screened >300 natural compounds.

2) Discovery of novel agonists of T-type voltage-gated calcium channels
from Salvia prattii.

3) Discovery of a lead-compound GMs15 from Ganoderma spp against
typical absence seizures.

4) Elucidation of the activation mechanism of cyclic nucleotide-gated

FMEE Deyuan Su
#t#%= Shuzong Du
ZE g Ding Dong
8 3 DanHai

channels.



RiSHliGle

{%ﬁs

FR20

AR

—. LR SR BT ST

1. #@7RIEAN KR K BN A I & AL FFIE
BEEZRUMSHAR, RERERIARB S
KIDKIER, KIRFESHRICIZIBIR, IAHEE
HTEE, FESREBZLRTHERETEX, X
RREE—NELMNEIE, ERBTSMNRXEE
ﬁﬁﬁ,ﬁuﬁmmﬁA%¢?9ﬁME A 7S
MRE SN RX A RE L RBITARREE
ﬁﬁmﬁ%Mﬂo
IREHHRRBAAERRRRZAAH#TE
EfftoR, £/ 4 AEER]E, 3 RZFERBEHI 44
MR X By 547 DR ERR R K RE LR Z
flo KWEM, BEFREK, RRAIKXZE
B9 3% 32 M IR R TR TR A0 7 AR S Bk 2 18] A FRAA X R
HEEET BN TR, AL TES M
X, ERFRAFIEEFEMTERBIEAENER
BEARRE., BENEERETERIERILANLE
D, IBE T AN EZERP R L EEMG
SRARER, HERMT —MEEEE PGLS T REFE KX
REREEER. FHAAV BFEE/NRERTE
ik PGLS B, 1% PGLS TFRIAMERHI

FFEIﬂ-}IFEBD#MEﬁ: EA*ﬁFMEE RERE
Al e e T T e et ]

FE

it

TINFBEN R TBE, ENEEN THEMREEFRET
H—THDFRRMIER PCGLS 1 FRIAFE
RARGIERANMABAVET . XEFIES KRRE

UM%, BILERT PGLS T DUEA KIRTE I —
NETFRCEE ( Genome Biol, 2019, 20: 258 ) o

dddd 48Q

q 5,
- ] T
'l ¥ |
PEIE asterms |
- oy 1 | %
* T
| Cpp——
PGLS
A viral
-utulm

At 4 - >

n'\ﬂ'-" mmnn’mubfln

Ovornxprassod FBLS induscd aging pherotype
KIEFEN SR REE

2. 3B YRR ELEh Y 2 (8] S i ik 1E M R R & B E R

hEEESREtR LERESNER, HE
AMIRE < F=1R 7, MRE. KB, BEIMNEG
#%%o#ﬁékéﬁﬁﬁﬁﬁ,—mﬁ%ﬁ%m
ARXFELNEFTHRERHREST, £ETRTIR
RN RENFE, ARNFRBITEIN SR
R R RIE & # L RBR VL BHRE T F 26
E

KREFRBEWRBASKI T, REFHREA
AR AR E R 2 H0R, ERASMERRES

TTEGERRAITT ENMRFHY ( BIEEE. &
¥, BSEFE. BUF. @D BREF) 27T1E
RA, BRIZMRERN 73 MEERA, XUR
FEEIL Y, REE DNA FHIKFE L5 FHEE
MAANRD, EMIEXLERREILNY HEIE
M E#EEREEVH DML B EER
K L IEEFRERMEHE, H3I- EPAST BH,
EAEUR BN RANVELERS RO EE
Ho BN, ARARMREREBHUER D, £F

74



Key Laboratory of Animal Models and Human Disease Mechanisms

AM
ISl SCEHSCR SBIRISISIIIEIRI AnnuaL REPORT 2019 ] HID

H— MRS IBERE R C100rf67 ( Natl Sci Rev, 2019. doi: 10.1093/nsr/nwz213/5681420 ) ,

A B

CT shRNA

200mM

mC100rf67 MRNA
o ©o o o
bR oo ow o
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21% 02

o
1% 02

Lol N 2
&7 G W
‘(\O\e’ & 6\\@\*\ 6‘“?3\
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normoxia
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ShRNA #1

hypoxia

ShRNA #2

Apoptotic cells(% ofall) O
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60 0\ o“b
[ 21%02
1% 02

>2-fold changes: 180

sl

Control/Knockdown
(FPKM log2)

>2-fold changes: 83

Shbonvso

Shdbonbo

>2-fold changes: 43

>2-fold changes: 163

E cell death Jummm 57
programmed cell death jumm 51
apoptotic process jmmm 51
apoptotic signaling pathway jmi 21
reactive oxygen species metabolic process |Is20
response to oxygen levels J#10
vasculature development JIlN34
blood vessel development jummm33

angiogenesis JI 27

0 5 10 15
Mean expression level
(FPKM log2)

10 15 -logy,(P) 0 510

REBEERE Cloorf67 EREFZFH T ESHEAET
A: Bik#h 3+ 88 shRNA AAtk, mC10orf67 £ NIH-3T3 %m e & £ € % 35 7 A~ 2 shRNA 69 48 3 mRNA &2 & K-F; B: £1%
O2 KA & #TF, 4 NIH-3T3 @@fis+F 34k Cl0orf67 At 4 4pHl AT C: AKAKIZ 72 Jvit, H NIH-3T3 %9 /) Annexin V/ Pl & )5,
@A X mp RGN M A TE;, D: AFA (AR) KA (FB) &4 Tilid RNA-seq rbiad B & Cl0orf67 difkaay A B
kikZ % B: i GO A8 g &, XX FFIEF A ST il id RNA-seq £ £ EL37 %) 4 it A= C100rf67 SR mAB 2 Al 89 £ K R ik

ARFHFANTEEFE

3. B & #EFR R HAER M 3% A R AR 45 AE A 55
ERES AR, BB, 0 2HERRA
SRR REARIBRFEESTEER, B2 EMNEK
REARREE., LRERWIRBHRTEAFIL ST
—HBRERFRE, FNHMEHTT GCMS
#1 UPLC/MS 41, {13546 M%) 143 FBER, +
BB HEMEE, BASERER. BisEtZ B,
WIEELALEE. BIEM 2. BRI HM. Am
BPIEELAEW . A MBPRER RS, KM BAHE
RSB R AZADHER (C16:1) FOFEAE MUIEER (C20:4)
e, BHERELEZIZMEE (C16:0) FE5 53
PERLAET B AR L S . AN EMEFE Cl6:0

f9E MBERE IR L B R ERRBAR T TS T 1 4 15,
R, REBASEZEERKF AR PR, Eibfh
13 #T B BAs A C16:0 FIA MBEASER 16:0 F 0] 1Y
ERBENN. FREMEXERRNELED T
( Lipids Health Dis, 2019, 18: 8 ) ,
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4. STVmac239 BRAL TR & mE B 4R R P R R RS E T2

TSR R K B AR o — BT R HIV-1 A93E A
RKEN . FIBRD ABFEIR. JEF TR
BESR 3 MM, PES R TIR AIEE TR,
E bR £ TER P B ORI A B IR, 04t
TR A BRI BRI E Y F R R YRR

HRRIE, LRERKEFRSE G R E BT FIAR
S B HIV 899 FALH ( AIDS, 2007; Retrovirology,
2009) . ECRME T HIV-1 Bt BRI 4%
B, FEIHIV-1 S I FTRAERN 2K FEH
Ze M 2 A0 OB AR B (Sci Bull, 2018), £

244
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T APOBEC3 hifF S T HIV-l RS HBRE,
APOBEC3G 7 & BT VISR 7 E Xt HIV-1 EE4H %R
B & 51 (Front Immunol, 2018; J Virol, 2019),
YRR E R B TR ERBURILE,

WM ICRRAYNEE RIATT K. BT HIV &
LEABENMERRM, MBERERERS SIV)
5 SIV A B3R}/ AR EIREHRE RS (SHIV)
REMNFEARKEDYRERAZNARATZ

A3 IREN AR EL, SIV 3 SHIV B LA TRAY
SRIRER AR WARIE

T ERKBEIRBMAET 7 SIVmac239 Bk
TR IOERAREL T 1T T HRE - R FH
R MREXMERXRIES ZTHREFEIE
HX, HFPEHETHMEL. CD4/CD8 T HiELL
BIRETUURTHESUEES, X5MNEX
BRIRIE A HIV-1 B EF N —B, 3R SIVmac239
BREAF BT A THR LR EREREXE
%=, MAZAHIRIFEER AN TN ER

c

Colon

Heum

Colon

lewm

“g¢@ﬂ+ﬁﬂ%ﬁi5k*ﬁfMﬁEﬁ$m§
A feal N el D e bt e el e el et e et e ]

HRIE S (Immunology, 2017); BEEMEZE, XLt
W5t SIVmac239 BL I F IR HERR R EF
1EAR, RO FTRAEHNEERENERE
CD4+ T #AfAgE B AR E B3 H 81t BRI AY
KFE, HEEAMSIEFEMBRNEREREET
FRERAR, XTEIIER SIV BRI MR RS HIV-1
BRENPRIRE, XETIEFTRIOTFEEEH
RIFF ST CD4+ T MRRFRRSRE R &R (Eur J
Immunol, 2018); A SN EIMEERRHAR—
MEZERK, LR SIVmac239 B AL F TR
A ERRIHIRIER, R F IR RS S
}:%ﬁég’ﬁﬁﬁifﬁﬁﬂlﬂﬁﬂ FEMEY ZHAIK
FER. H—PHARKPXES T AIE LK FR
BmUIMEX, EIE TR TR AR E 7R CD4+ T
MARFR SRR EETRHERE (Zool Res, 2019, 40: 522-
31)o MA_E SIVmac239 BZALF AR R R &
RIZARE R B IOERNYIEE, FEERPRLE
R ERIZ R B EA M.

HPTM Har HPTM S0V

ChREM 3iv

/ i T8

SIVmac239 Bt FIMRLE 5 R TR ETEEE
A: E% B SIVmac239 & feb-F TR fo ok BSR4 % / @1 % HE &8 ; B: Chiu ks ; C-D: %% &EHE G claudin-3 (£ &,

C) R E.coli (4¢¢, D) %X EEA,

5. MR E BRI ( KIZ version 2 ) SEIEEE#

PRI —MELBRRERL K/NAY/NELTH
AW, BRKEVEER, EEVEFATHRF

AR, NBEEARE (~6c &), Bia~F
#2-5 R, BFHAR, EHERETEEREA
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let e et e el Mt e e e et e[l et Tt e e

REKEMLE Y, BEREFNNSE. Br1, Wl
ERBTREEAMERRMZERE. RERL. B
RERE. BRRRSBASRIGE, BEUXR
GEfR. ERRE, UR—EMERIMETTH,
BT RIFNEIR. RETERNZEREPHHYAR
Fraat sz B, SRR 7 KEAmIR AR,
EEETSEMTRBSREERANE. ETHH
BRERTHENEEESARARE. MERHFHRE SR
FEFESIMNBITETE, R T AN FX—#
BB HAIIAIR,

EH, SEEHRKNRBAN BLE D F L
( Single molecular real-time, SMRT ) | & #7 K,
ZEDRELERMREHAIA (Hi-C £K : high
throughput chromosome conformation capture )
FFEE, TR T #ARAEIE F A ( KIZ version
2:TS20) SRENF. AXFIE, RERS
PRI E F A AK/NE 2.67Gb, H A, contig N50
A32Mb, KELLE—MRHMIIERZA (TS_1.0)
RS 7 146 5. Xt contigs HITREKEEFF, 2
i F 1728 /> contigs ( ~ 2.56Gb, & & B H K /)
f996.2% ) TJHRER 31 FREERK L, REBE
A9 Scaffold N50 24 104Mb, SCIR T #iREE K 43

BIRKFHE, FRWEIERBEI T E—RE
EHAF273% AFFsEsO (163,2204 ), HA

WTFERARBHX OGO SIPERERN, F AL
(de novo ) M. [E;E ( homolog ) FiMF0 i*’;;?{iﬂ
BUETNMNZE %, NFRERAFT IR

P B - \
9 s 2 \\L w""'\, b
ey 8 o .-*
gy -2 \ \'—
Ny : = y 2
Isqg 2 k=T
. | a '
| i } ,
£ =
AET S a I
| 1 &
VAR A% r &1
28305 % €
T K s e |
' r
% e At
el ~lf .

*@E"_@

T " ™ TR TS — gy ——

AIM
T D

3 23568 MEE, HHZ883% (208114 ) A9F
RAMEEFH T MEERES. B RMEERA
(KIZ version2: TS 2.0 ) 1, EARBEFRNEE
5FFIKERE—IRERAFHENRERA, &
REMPBEHRELRE EH. BETE_RERARE
B, eFBLEAZTN T ERAETE R,
KW 120 BNKEEFF400 ZFTNEBEREE
FFl (KE/NF 1500p ) MIKEEFS (KEXTF
5kb ) WP EXIE, X LINE1 ( L1 long interspersed
nuclear elements 1 ) &M, HWEIERAFH
LINEI R 18.54%, XMEREMA HELFIA
KOEML, SBEEAX. HREMNRNERAS
MEFXMNETELRI, HEEETFAE, WE
RAHEH 21 MEMER, FREERAFEH 188
MEMTF, MNRERAFNENTREZIA 387
T ABNE, —EEMTRF, MATF MYSMI &
R SLC35D1 R B XE, REMEMFPMR
KXY, I—HERONEBNTROAEIRA,
L TF/IR, WS RKENYAEERATEEE
= AR

BEX 6 AFEMINEERE —RKEAREN
F, EEFEAKFE LA 1280 BN BEEFRIE L
TRER. XEEEX T @R hE. RE
HIEFERRE A ESRE T B, BETEARD
HERXMEZERTRES, BFFEADNTHE
REM ZTEHAR EF S, KRBT X THFRHA
SRERAZKENELZINR, METZERZHEM

Tree Shrew Database

Frncdoesd Brarred ae g

RIMMEIERLE (KIZ version 2) S5#IBE (www.treeshrewdb.org)

®




(n) MOTEIR, MEEARLDERXEFE 30
IMERERZHEMRS (1> 0025 WXE, HFY
1/6 (X AT FEHLRABEME S MHC( major
histocompatibility complex ) S REIKREAE R KK
1, ZEREERETR, MEEERBENFERA
REMER, TRARSHHCER, X5%H%
ERGERNFARMTEAERRKR,

AT BRI REFRNNERAEER, b

= BRIRIEEIT S ARCE TN
1. 2 R G RHERRR A

L1 S MiESYEETFELERTF/RXE
EmaYiary

Bl /RIX B EKE ( Alzheimer’s disease, AD )
RECZFAHEZFHRN—FELNHERTT
MR, ERTFINZFRREE, HAOREEE
FIRIE KM EZE N, AD B9IRKRFRI ARAHEH
MiCiZiek. INHBE N TREFHFHA ERFHMGEMH
HXER, EZRCHERNME, £&H57E AD
BEHELHERREK, RERHR EEXNEE
Bk, EEHARZHAD £F, HIPEMAETE
ARBEFMMSHRNENRIE, BRTIRK EEHRE
B AD AR ITES Y, FEibst3S AD (952

FFEIﬂ-}B}'EBJJ#Mﬁi 'EA*#EFHHEE RERE
ettt el e el e e

Helea e e e e ] et ]]

AR E FAEHE . ERES . BRREFSE
TN g9 B E HERA WK EH R, BN EMESE
TR R E B A EIEZE ( TreeshrewDB v2.0, http:/
XL PR B R
WEMESEH, ¥ ANMIDIERNHRIZSR
HEAEMETE, FEREERMRARIE ( Zool
Res, 2019, 40: 506-521 ) ,

www.treeshrewdb.org/ ) A1,

ESRRURERTHAEANAY BRI
FEREREADIRENTRE.

AD FARIIBEEE R, XEMERZM,
HpmiERER AD WEENKERZ— HRE
=, B-EMHEEA (p-amyloid, AB) NI E~=4
UEBEBARERIFL AD X IRNXBRE., Fik,
Rt KA Ap FY/EBRS T FETT AD NEE
K&, PPARA 2 PPAR HEM— AL, TT@BE
$21m) B VERE BahF XA PPAR R TTH Mt
S ERIERIF IR KERNNERH#TEE, N
AR . KEWURFHRAWE ($E. 5. EA/R)
HEXEUENER. BAMRAM, PPARA ERER
BETRS AD NKEHEX, BRSEBRENSH—
i 3 17 75 MOV IR A 40 R b 7R B 5 Al AR A8 I K TN
RREEANTR. KEWRKP, ARINERR

# AD ARG EEERER, FESAR

Lo

Gemfibrozil 4

s -
Wy 14643 n <3
v, &
) -
-
LR oLest
p-amyloid B - st
Ve ‘4 Denao: spine 4

sECHT

(eeakly
KRERERHY

Lymo.a

‘ p-amyifia cegracation
\o -

gnitive and
symptoms in AD

" Autophagy e

Vit 18 fnae 1+ 2008

HIEFFALLCEIET HIE PPARA M SH BRI RAMETIAEE AD 18X RIBFHE
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ISIRRIGIRN ISR IICIRI RIS
MEEREMAGTT AD FIFR A,

KIS EBROKNIRBAM DT BT NR B4
BREEZNRAFART ZRENHR. EHAEZEHE,
ZMRXIMFIEST T (FDA#ERFAT = M
5% ) ALz RER 1A PPARA BUBaNT, BI
TEEREMN X AP #1TERR, 7 AD/NRAREIRTH,
HESFHNLTEREBENESERKRAAMN
TN AR, BEE AP RER, #—F
B EEE 2 AR MR NRRARST A &R
FIREFEINGRE, MBiE AP RIBAEIRF4SE, FE
ZHNSERHNREETRHERE—K, &%, &3
FFHEEfRo B ENE AD /NRZTMMHE T
Z#H5Ihee, FEZER AD EE/NRMNEI 5L

1.2 {553 RIENRER R A F A5

B ZER—M AR . BAMEAERFIIA
MERAFERINTERHER, BRIgmT £
KA 1% MAR, BFRAEZR, REXEMUERX
ZHEEHERR, BHORETEXMEFLEN,
EffthG BEREBMESHER T IMENEFHEMH
18, BMDEIENEZ N EIL 0% £hH, KM
BERARERHIBENLEEREEERA, BE
%, @ERESEERNMNXERR (GWAS) E£37
F#BIT 180 SHEHAREEERXMBEEER (£
ZEREZASM, SNPs), RMMATEHALHEE
FiREME 2T, XELEFFHREEIREE BT
IR IR SR RE R &£ B RN HAEE.

L= D IECNRAA B K E RS RIETEE
HEREZ@T, £33 132 MTMSEFRFES
FYXBS BBAZE R 2 75 1 (SNPs), FEHI40 18 BfiX
B0 BUE 5 BRI R T R X E F RS
it 22 INT AN E LT Sl E: )Xl iopoakgei g n
R E I RIE B D RE PR, ZIRAMAF
R ERAZETERGHTAR TR RES =
BRETFNEFRMFEVG. BIEELEREE
HIE — 5B ENF (ChIP-Seq) AL BN E 5B PF
(PWM) 48, —H LT 132 MM EHRREF

AM

I awwuas repor 2019 Tt

12810 MMRAIE—F X FAHE IR A

R NRTRAERE NS AR BBRMESR M, FFEKET

FHIEEAR PPARA, 4 FDA it ERSAT & MBSER

Y EIET FiHTT AD JGF7 IR RN IR 7 KRR

o

ZRRBERBIHIETFMML L ERRBIITHN

& PPARA 1 %ME%TAD¢E€E%MﬁFm

88, IREMSMASAYS T AT AD BITIF M =,

(] Bt 3t — 25 0k 7 /)N BSR4 R D 2 BY AR B 4 B

7E AD SBIT R ER, TR AD A FFRET

B, BT HES ( Autophagy, 2020, 16: 52-
69, HEXE)

EENREBEZER LSS (SNPs), STHEEER
HARFER—H, REEBALBAISUERTRMR

a qld2
che 22 == .
B 1B 1{GIA)

PCLRZA P [T&FT Fved YY1 WM
ﬂjn., %ﬂ M (e
WTTGGEGG;\ MJ:TTGECG’G.“ MDTTGGCEG.R

o R——
Nd\ b La

11
: B e
.;-":: xx“;_‘.cq‘ o &p" .,:?F
FEMK 22q13.2 XGHERSRENE R ZEBR S (s1801311) 4T
7 T 5% FEF POLR2A. TAF1 1YY &S

a: POLR2A. TAF1 #= YY # DNA £ 4 # /& (binding
motif) #=rs1801311 FF £ 4942 & ; b: SNPrsl80l311 {5 F—/

EAGAEHTERGEARARIR; ce: MEABEE (Reporter
gene assay) JE3: SNPrs1801311 49422 & o

©




NI 2019 SFiR it

iﬁﬁi%twﬂ%%%l¥%QMMﬁiﬁﬁ
RESHNIBEERN . #H—PDORAX 132 M7
%%%ﬁ%%é%smm¢%%ATAMﬁm
S5ERMNFIAEERR.

XA RYLIBT TR RE N & Z
TRVERFRMBENG (BFETZNITHS

f““*¢@ﬂ+ﬁ¢%ﬁiax*ﬁrmm§§§m§
et Dt e b et e bt et et Dt et e et 0 ]

POLR2A Fl CTCF & # xR T4 & ), H L7 ﬂ
—#t ZIEH D REN IR EERIERNEER, X
R R A — H RN BT 0 FUE 19 & ZALE
RBHET AR, FENXERHOLIABES
FUEREYFINBURTEM R R AV RIRMET
FEHIE ( Nat Commun, 2019, 10: 670 ) .

1.3 R EEIF 3p21.1 RigR ISR HEBE X IERIEETE

ENEHER, WRHORE. MBEBRERS

TMEMES, BAXKNBHREERRTRT EXE
Mo IR, —RIIFART\BEEREAEZMHIFH

RIRAEPREXEIER. AT, REXESHR
FAXEKDH (GWAS ) £E2 T TN E5EMEH
EREERXNAS, HREFHEMEm, £K
AR AEERER AP EERMNBEAAT SR
ERNDAEE. SR, RREETRRARES
HEFRURERLEERARLEX A ERHE
FHREER, MXLREHEEENRTEERRD

Ill

3p21.1 KGR RE X AR ARG SRR AT BEERIAN L R EFMAIMEFRRE TR SRR RE

HEM—ERE (IWAMIRGE ) X, ETL,
TREFTHIRAAFR T REMNREZMINGE
REFHR, A TREEBHRERLEFEXE
ERMIhEE M SR AR S RER, IMEAFEHXT
MRS TR FA T IX L B TR IR IR IR kR
MRANABEEGZEDIT T BIEBHDRAE.
PARERER MM ESHERERNANRER
AHEMARBRERANFER, ERXFT
i1 GWAS HFiRESXERFIIEZHEXNEE
K 3p21.1 R, lEREE 3p2l.1 RENLEE

aaaaa

L nx?!\.n\

.a.lll:” ||”|I
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AM
ISl SCEHSCR SBIRISISIIIEIRI AnnuaL REPORT 2019 ] HID

K288 R Z G0 £ FhEh G R K £ X A4
SORET S, 01s2251219, rs4481150 &, H—
AW X LT ZRMNFHERNGEFMERSXKF
NEK4, GNL3 £RFAM EF, MK RBRMI E R
FEANTHRBEEX, EBIRNE, LRATEN
R RN E A E E th 3 N E Z AIARIZK A
BRIEMAREREE. EAEENE, HEKRIMNS
FRH9 AT AE FRIK NEK4. GNL3 &,
Bxf& PBRM1 EREFIARS, XA TEMHEL

&

il =3
xR

KRR ZENZETE, £ETEERNRRE K
IELERAZIE AN REXRIER, EBE
MERRETREFMERMAZN —MRET
i, BMEz, XEEREA T — T EMIE
PReE, —THEEH—DIELTREE 3p21.1 X
ERFMERAERBXREPNXBER, 5—7
EhABTENEREAENEAZ R T LR
( Mol Psychiatry, 2020, 25: 8-66 ) ,

1.4 BAWRAD BTN3A2 BEE 2fEH5 3N SRR

AIARZRRA, TERBXNERMSTEE
BTN ( cis-eQTL ) & KA1 ( trans-eQTL ),
T as B ERMFRIL, #MEmERL
£, FRMANEER, TREHKNIRALAE L
MAZERENASHTTE ( summary data-based

B

aE (A

HBEFNEBMITAERRNOEIR, RIFHKE
WAOREMNEEXNRER, RERBILITH
ZRETR, NTAXERAFTEALERIMES
& (MHC ) X5 BTN342 B 151979 1 5 5%
WORERBEMER, EPRBEIMTNERERB,
BTN342 581 AIRE I MHC XI5 F AR 30 9> BLE
NEEERE C44 EA MR RS ES, FIREX
ROKREEFRIEEIEE, PRI BTN3A2 B
RiLGEMBABIRPEEMEE, FAERERE
BEmEKTE; Leih, SIEFE AL, BHORESR
FERBLR T BTIN3A2 RRFKEBEHS,

Mendelian randomization analysis, SMR )

DRI BIN3A2 @— PN REEXFHER, &
THURBEART MR ELIRTAEEEEH, B
I, MAFAXRESRA AMRES, EXEMH
WETHFAFRIEL BIN3A2 R fE, RiTLMIEE
FEHEE A IRIE R U AT RAMEIRFE AR, &
I BTN3A2 B4 7 M AUBE IR R M AT X A
B RAIIER, DUHNE] AMPA 244H NMDA &4}
SHXEHRMEBR, BXT GABA ZENS
FOHD I M R A LB X B . H—HHMERRE S
ERWRY, BTN3A2 5 F TIN5 RARET Neurexin
MAEF A FAEEER, RaHTREZBITIZF
DU A3 RO B R AL LB . ZHARIE
104 & F A B 5T K IR UG A = 151979 BE TR
1858 BTN342 BEREMFRIA, GG % RAY
BRMRAIEN, #mESMETHXa s
M SR A %18 0 M TR, MTIEIN T B
FUE RIS

Ganotype TG of rs 1979

Marmal

! Genotype GG of rs1979

pre-synaplic newon

Inhibsiory synapse
et

Schizophrenia

BTN342 BEEFRIAF EFMMIE T LA ERIDEE M ESEE T E, ENEHS REBRRGE
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R 2019 iR
ZMRELENESRARITATF, LEDIEH

DEIEMFNEERE, FiH—FTMINELRE, Xk

IESC KB B E A TEE . XMIARKME, K/F GWAS

1.5 §&7R FLOTI J9{PEBRES REH

MBER—MEXANEERS BRENEH
Tim, REMBPBELAHSHERTRANEFN
18, 1B B BTERAE Y AR ALIR D ARB . &IEM
RABRNBEEHRERNTKESIEBAEAE X B
RGBT, ATXLENESE %L F s m
MERRBE BRI AERE. IREFHIIRTAHB
HESEAMENEEHARBIENRNRRLEE
MORE R ERIE, HRERRET FLOTI EAHER
FEFOREEBEEER, #—FPEERKDN
R FLOTI A EME BB R RILBEREM, B
wFLOTI RRATREEMNBENLETRFTER
& A ( Neuropsychopharmacology, 2019, 44: 1542-
51) 6

2. PRENLEERA R

2.1 $87% m6A RNA {EHRBIER YTHDF1 £
(REERFNIF AR = & S & R HRRY 53 F AL

IREFREWRAHEANPERRRZRAS
£, FIAMCEYMZENTE, HFESE—RIER
SERAHANMREENNKETS T, FEIR
HFEEREMNMEREERESERAHANY
RREFSERE, RNEEENHERERESEE
FEEBEEENR, #—PHRAI YTHDFI
£ moA BIHEH RNA A EARKEHRZ —
EERRAWIANYPMKEL, MEEEMLE
RE AP HD I SO T DURIUVR RIS S ARE T,
TEAFR LI, YTHDF1 7& 3E /)N 40 B Bt i B Jeg 48
LRMMERFIYERE, HEESEGTBINE
CDK2 #1 CDK4 &40 B H1E B A FRIAKIEH B
MR IGIE; AR A A FNLTENRE
T, BT YTHDFI1 53RiA{E# 7 Keapl EHMIFK

FFEIﬂa—BEBD#Mﬁﬁ:'iA*EFtMEEﬁEBﬁE
ettt feaf Qe el e e i e[l e T T T T T ] T

RREEBHNBESTERZERINEERER, 7
T —TIRTFESEH ( EBioMedicine, 2019, 44: 530-
41) ,

07 P=1.01x10"

6.0 < ™

4.0+

Relative FLOTT mRNA expression

2.04 fage
s -
- Y ..I
0 T T
Controls MDD cases
(n=48) (n=50)

FLOTI FEAMMERE hRIERE L1

X, SN2 #HFEFALEFEBNTERAR
AKRICI B97L8K, B ILAPE BE LT B8R
BEFNEEK,

ZMRFR, FRRGREEFNIERIHY
E2RA, BEHMEYFITERRREE N AHEX
EE, TTRARELBETEVIRED OIS ERE

FETAIE, BFX LR RESE LT
ROBEEEENN BT S ( Nat Commun, 2019,
10: 4892 ) .
¥ ot maNa
* YTHDF1 ° ° . YTHDF1 ;
Upregulation  Normoxia Translational Hypoxia/ Downregulation
’ efficiency * Chemotherapy (DDP)
cm(z Keap1 Nrf2 degradation
C;: IIJK?N .q_ Nri2 J‘ > dg;?,;

AKR1C1
ROS clea

YTHDF | =R &iE R Ak fib 8 i RR AR U E
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SRS

1T e e L e et s e e L T ke et

AM
e AT LD

%5 5 KLF5 B £/ 5B 9h— /% x B + TEAD4

2.2 ERENRETIES TEADS (B FLARE L IKFNER
ARBUTHYELBERKERESIRIH
ki, BEAMEXRMNEAYGE, LREGKREKSL

RAHR AR REIER A RELRETNES
KLF5 #xEF3kik, NfSEmLT AR %A
( Oncotarget, 2015a) ,
RITZIRB A 5 R £ L A sk B 5
REAEIE, RIERFUSEAILRER N Y

N Doact 1M b i
i amizn on aniaw ) ghLuc+Etha |
TEADS o e o -—— 55 " s '
s c+Dex |
PYAP S e - - -7 Lu
CYRET e wn S0 0 9 — 45 shTEAD4+Etha
+
P D —— Y shTEAD4+Dex
ACTIN - — - --_“
BT-549  MDA-MB-453

( Oncotarget, 2015b )3Rik . TEAD4 =— MEEHE,
ESRIEMRARRIMEHERX, KINAIEFIZNY LK
FPWEE M ERIES TEADS RIA(EHILBRE T
HFy, WRTEE. BRSNS, ZMRERRERIL
REERANERBER BB ZE ( Cancer Res, 2019, 79:
4399-411) ,

C oo N
1/4 “a =
'EIH]B" f ._;‘
4/4 ¢
0/4 Enuz—-§ = i‘%
S 0/4 g ;5

L o ey s e e

EEZE2E
ratio of metastatic mice hm%mqhﬁ

VR UM EIRIT 5 S TEADS 1R FLARFE S K FnseH5

a: ERREILMRIESF TEAD4 KA b: s E KRG TEADA R IUBR AN HHRN LK c: HERRE

2 SUBR R At 4 A5

i¥ TEAD4 42

2.3 KiZZE(UEE USP3 BRSBTS E KLFS (B ZLAREMIBAY AR

KLF5 @ — e xR ¥, AEKE=H
MEELBR#E (TNBC) it Rik, H mRNA fl &
BRKESRESAREEZEMNEARMER, %
1 ERRR L IRA A Z B89 £ WU 53 3% B3 KLF5 8
it A T s 8 & B FGF-BP (Oncogene, 2009),
mPGESI(JBC, 2013), TNFAIP2 (Oncogene, 2017),
Slug (J pathology, 2018) 8% %, {EHFLARFE A
fRRiEsE. T, 8. %, MEEKNER,
Eitt, KLF5 2— M EENRETER. BREMNE
YIENABEER, BRXETAGHIAR—1E
ENMEAYNEREES, A, KLFS EFNIE
wiEHEF, THIE, o< TNBC EFHEE
tro Z BT R KLFS @ —FARENER,
o A E3 iz & ¥ % B (245 WWPIL 1 SCF™
%) REUEHRECSHRAER. KLFS 2R —
NEE R RE, oI E 2 RES (DUBs) i3,
Z R S E B HAHE E 7 ATXN3L (Oncotarget, 2015)
#1 BAP1(Nat Commun, 2015) 2 KLF5 (4§ DUB, %

m, MGEM ATXNIL ZEEEZSEABENE, R
R BAP1 Rt AL AR 4R A £ K AIERS, (BEZLAR
By, BAPI F1KLF5 (9FRIAKEERTHEEH R
BA.

A5 &I USP3 2 KLF5 — /> #1#) DUB,
AR USP3 KA S KLFS EEFRIATFE, T
B & FGF-BP 3z3& T B, USP3 #1 KLF5 & H 7t 4

=)

£ZZLEE USP3 S RTFAE KLFS (R ZLARE MMM E K REE

@




BB EVER, B KLFS 52 R KRR BERE,
IheE b, #HIT USP3 ik S MMARILTEZEIHH,

%8 S —25 1 B USP3 R4 i@id 8 & KLF5 &5
KRR S ZL AR B ARG TE AP 4 K, USP3 &
B4 =AML RENFIAM KLFS EHx, ei1S

N HER SR YERS AR ERIEESTRE
/ 2019 £FIR OIS AR

FIEKFMTEBEMNEFA R EHRIBT 7 I
KLF5 & B M —F# M EFEIS . USP3 TTHEE
TNBC BEH—METEER, EA USP3 MRKS
HIAE LK, R EILBREM LT A E M
U= (J Biol Chem, 2019, 294: 17837-47) o

2.4 E3 jZZR&HE8 CULT i@id #IH) Caspase-8 iG(LIBHIMEMMET

MENTATR2ERIERETNEERRZ
—o MIRAIM Cullin REEBERBERENERE
HIREEA®G, RHEMA CULT, CCDC8
OBSLI IR E#ESI A 3-M EBE. BEEE™E
MERIREEKIRE, EHSRER. BHMR
VRERIR, KEEANIEE. CULT EMBEFERER
AT IhEE, Afen s BTN ARRE

&
AE o

LREFRRLRABLSIHREAIN E3 ZEE
¥l CULT EB (R I BRE M E TEAME TN
TIEE, ] CUL7 FA (R E A% S AT
TRAIL. TNF o, FasL FEMER, #H—HHHH
REM CULT BT 5 Caspase-8 EAHE B EF{EdH
Caspase-8 3F K48 i Z RIZ K&, Mifumd
HWBHEEN. APR\RT CULT £ A& 4 iR
WRIA T NIRIEZ RUAE M Caspase-8 HHIFET %

FESHATRZRIEN (Int J Cancer, 2019, 145:
1371-81) o

Yty DISC

pro-Caspase-8

non-K48 .
poly-Ub St — |
1 b .-/,-
gy
£ m —i =
pEm=s
cuL? Activated caspase-8

* Apoptosis

CUL7 i@iZ 4l Caspase-8 jEL IR S A LRME FHIREE

2.5 NKG2D CAR-T iR R EBHMEENTHTR

KRERSHAMBSFRBERGRAEREMEDN
FefE. B EMJLTHEH, REENMNRL. By
T FEGRT AARTERGE T —E#HRE, EH
TRABNEMFERE, RATAREEEN
SEATFRMBRET 10 %, Fitt, FEIFGX
KRR EEENGT FTREEBR. REeMREX
& THGEETE (CART) ZEMRBHIINET
EXY, ARFUBSMMRBATRETHHNE
. BB AT A1E, &TFIL-13RA2. EGFRVIII A1
HER2 #9 CAR-T 408 B £ 7 i R B 4 B 88 /9 s BR
AT REHT T IR, FRET BTN b,
£t % EphA2. MUCI. EGFR. PD-L1 #1 PDPN £

CAR-T & 6fT BRI EE#H TR AT HEEENIG
KRR, BERAHER, XELERKE CART
MARSE T TTRE R — TR T R B B A 7T
ko A, BRI CAR-T B&7ANFATRERDA
MEATT A IGE ZHke, BlaKREABEN
=R REMAERIA RN RS, B
CAR-TRITEESNEARBIEERLE,

ECERFR B, NKG2D Bk K EERRILE
Z L, flanfrkE. PERE. KRERSHEE. K
RS, MEEBERAPRRESIEARE, 2
CAR-TEFFMEAE S, LREKBRIRAA KL
ERRESAREMER. METaEEMMEAR
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HHINT NKG2D BfAfyE RiL, AFIINKG2D
FESFEA HEE SR AIE, 4-1BB F1 CD3( A R
SSMET CAR-T 408, LI %5 R 3 A NKG2D
CAR-T 407 AR INTT 15 2503t 2% 38 B o B3 40 P g
MERMMBETHE, BRSRENABRETF. F
FLEFBHREG, 7E/NRIER, NKG2D CAR-T &
THBRTEIEE, #ﬂ%ﬂﬁiié.‘ﬁ HxFEM 1IN, 18

NTD

AIM
e AT LD

RENSH CAR FRIEX T MEMIGHE. ATHE
RAREMLTEEEA, M EERIERT NKG2D
CAR-T 4 IX NKG2D Ak 119 77 3 5 b 52
fa) % € AR BT B3 988 4R R A0 BB T 48 B, 9 NKG2D
CARTHIGKR N B&EZE T &l (J Immunother
Cancer,7: 171 ) ,

CO19-E8z MR GED-BE

10 48 48 T3 ITE BR 130

D!]EEDU

E
o0 E

Day 14.

= e

B
X
nI
3
E_\ = 1l
B - 238
T, - 78
3
0
= T ]
Da;ﬂ.pM.IToelln'rushﬁ
CD18-BEr
%
"“ ‘--ﬂl
£H; - 138
"II
E a-zll
M
FUTE 7 wom om s

Days post T cell Infusion

168 IE @ 3 1TE 1M 208 3P 3R B TR BE 108

g
[l BH%E BED[]B ;
[]ﬂﬂ |

bt

iis 75e

S

T
l.'l:--- 120

- 158

-

® > w Sl

- 238
=+ 0E

Total Flux (pis] /x10°

0T MoNom B®
Days post T cell Infusion

R GED-BEE

-
2

- G#
- T#
- BE
= 10#
- 128
- ZE#

£ 7 W H m

Days post T cell Infusion

-
=

210 \

Total Flux {pis) fxin®
-
3

e
E

NKG2D-BBz CAR-T #RAE#EXT U251MG A& R A= E W EI B s A

A: B-NDG /]
15 % v

BN T RS R R AR S U25IMG tmit, & T bz 406 -t X452 0 s i : B: R B & &8 i

2.6 Na'/K'-ATPase B2 IPEER RBHARZERAITEERAN AT

Na'/K'-ATPase &5 7 fE B RIEXNE
(B, ERASARE ST REAYHALNE
ZEAR, MIRAM, K EAEROTAROE
KH%Y, eARERKRBAMBEANNEI=
MiEAY. BUOBEANIENERBESE S
Na'/K'-ATPase o W EHIHIESE M, R, FH
RERENESTESSETENOES Y., 1%
M 3t 38 [ 72/ OB R AN FRIA A9 Na'/K'-ATPase p2 &

(ATPI1B2 ) s ol R/ ES M, B XIAEE R

Na'/K'-ATPase AR .

LS EMBRIRBMA LI ATPIB2 HRIL 5K
BB EREMEAR EE%#H 3. ATP1B2 2k
ME R R MEEMEIETE, FSREASMEESR

Bl G2/M ﬁﬂéﬁﬂ’@ﬂﬂ;%m ATPIB2 R BN BT S
AR Ca™" BEA0, HOE p38 MEs R R IES KA

MESEAMAEAT . XENRERAFROF AWM
B¥EMRRBMREENRME N, B, ATP1B2 &
R MAEE T (GSCs ) MR EBTFRE

O




@)
SARBEMR, ETIEES T KRR HRET A

BEAT. k9N, ATPIB2 SiBREZEHE T KREE4A
FEARAMEA K, 1ZM5RRE ATPIB2 EFEA

|

B subunit
(ATP1B2)

Ca®*]i
freig
mitochondria /

Hspase-3

actrsation

GEBM cell

HEMZRIVERSARERINESSLRE
2019 3R i S S A GG AN

BB RARIE AT EE R B N1, AF A Na /K-
ATPase HEE S MO R B MHARIB AT R IR T
£t ( Am J Cancer Res, 2019, 9: 1293-308 ) .

o subunit

ATP1B2 7£ % 5 £ 4R B 88 4R AR = 0 5 R AL 61
ATP1B2 49 T iR 3% KR & a8 T m I fe M85 & F K8 151, #0078 p38 B, #R SAn kg i it i if § e & fm fe

R M R

3. B ERRAR NG L

3.1 EAEEREFIKIRS AP AIERE 1 AR HCV PR

A B BF & 58 5 ( hepatitis C virus, HCV ) £
—FhEEZ MK EERN RNA SRS, P EE AR
FZ& (IDUs) REHCVREEMNESRAE, BEE
B HCVBER, kN THETENRFENS
RAEFMRZEHX, “£=/f"FMALNEET
Ex/ X ARZSHMEKRIHEXEZER (6
: HIV-1F1HCV ) NEE., XRERKEFRS
HE 2009 FRUKFE PR IEH X NERKRS
ABEFART HCV MERTRFEH T (PloS One,
2011; 2012), R EFEMESF IDUs 1§ HCV
BEAREN, BRERFEBENESR (69.0% vs
48.1%, P<0.001 ) (PloS One, 2011), AP 4EHIE
X IDUs ABFHCV BFEETE, fEfF, —IM
£ 2009-2012 FFFRMXFERMNFEENEE
#£ IDUs 1) HCV D FRITRFMR B~ HCV AYE
REEMMRBES, RE 4 MEFE IDUs P X
WMT —NTRERFTHIH HCV W B, Kifn, BFER
TEREMHCV ERALEBHE X A HCV T
B, ExmMgE%E IDUs F1HE%E IDUs ) HCV

FHRDBE—I (PloS One, 2016), FIPHELE
FEDEEM IDUs TSRS TH L RENFREL,
MEZBENADE IDUs TJRESAEMBRLT £k
TEERY HCV T EY,

AT H—FHEXNH HCV WEFBEEHAE
B, REERKERAESPERZER HEEHTE
HRTAKFHRREIE, XA RFP IDUs
#HITHCV B FRITRERAR. HAEMPELER
S X B F HCV 9 IDUs M H & H, (57T 3
£ HCVIEF2KERFT . KAX 3 ZFINBE
rE—i, BEMZHNRTHR, FESHEEMN
HCV W RIS Z FF R BEMRE. %8B HCV M
M, STIAR A B A —FHFA HCV A, 6xg,
H—F DAL E 6xg £ NSSA ERFIHEAT 1
A Lys, S3EF RRKR/K # % 4 RRKKR/K, 1
HHT A B 7~ HCV 6xg #2iRET 1984-1988 £, LtL5h,
TR 12 X R EFABEH HCV W RMHE# 1T T
DT, KIMT 6 FHCV &, B1FE 1a (12%). 3a
(12%). 3b (24%). 6n (16%). 6xa (20%) F1 6xg (12%).

©
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AM
ISl SCEHSCR SBIRISISIIIEIRI AnnuaL REPORT 2019 ] HID

RERMNE, WNAXRARKIPRTH HCV LA
DHEPELRA - DN =R RRMIEE AL,

ES5ZEMAEHMXNTRIHBEERE, *
B th amin S X B R4 A9 HOV AR, HR4Eih

LAY

=\
i

i;-
L1

e

i

]

3
i

i

K
77

&
i
&

(EVEY} = Chisas
e, M pas—ar | p—
T A
- Thallesd =1
—
| e
., S T ror g
g awd P T
e e — =
s —, |
(NAED) o s = 1
S b, iy P
- Tl o
LB
[ A—
e T e
— e .
b "“T"'"‘"-. -
o Frys s i

¢

&

EXE HCV EERTEENHX, FHITE 6xg fY
HIDFZ M X JhaEa HCV TEIERBEGEEN R
TIRF /N B 4 & X (Front Microbial, 2019, 10:
814),

T HCV TR oxg EE ., HUSHEREETEIEXIRITRES

A: 3 & oxg RAMEAKFIIMEHR KMAS; B: HCV A 6xg 49 NS5A /& 7|454E; C: # F EIE2 4= NS5B K #4312
89 KT AE ALY D: P AR B K 469 HCV A X,

3.2 Bt R S ERIFRB RN ER DR EEFEER

R MRERBIRENMBANRORRERBEY
F—ERE, ERINRSREPREEENGE
. ZHEFIRSESER (MAVS) ENSM%E
AMREFERRER, ATHIESERERN
HEREARNE, MAVS 22| 7 —RIIBAIBRE,
BXEEHEFXAT mRNA REM. BEX
R0 L 20 B TE L Y — TR A RUL 6. MAVS mRNA
93 EHRABX (3'UTR ) 3K 9968 bp, BT A%
HINEEREMIERBX, A7 H#H—THINMAVS
3UTR XiZEAMEEE, TRELKNIRAA
% 3'UTR B 5 AR EH A B SR R MAVS 3'UTR

iAE TR EERER, LI MAVS 3'UTR 4
AEFRE& (HI-HS) 3F MAVS W E BT H
AEIEEINEE. RAPTAXARBRELRE
7K MAVS 3'UTR B N i ( 3'UTR A A9 X 15 1-3445 )

HFEREOIE M IEEITH, mRNA F AN
#1 RNA pull-down JESSIZHN & MBI TTHE2HR=1
BE AU FIH94EH8, ( AREs ) 4B5Y, AREs 8%
RNA %47 A HuR 5 MAVS 3'UTR &4, B3k
ik MAVS mRNA F)F27E MR AN H] MAVS f95R1%

Ith5k, MAVS 3'UTR Ay 8] X5 ( 3'UTR AR AYIX 5
5955-7687 ) FZEE 00 MAVS 40 5 S T 2 ki 4 (Y

©
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( .

ZEHITiE, 515 MAVS &AM E KR,

Itk 4h, MAVS 3'UTR By 3’ K i £ £ £ > miRNA
MEE X, WHXEMIKIES miR-27a 8855
MAVS 3'UTR # &, #l#] MAVS fy3kiX, Bl
B, BERLEIES miR-27a §FRKI1L, #H—FHH]
% MAVS fJRIEREN SRS ESBIK, &

3.3 NIGHIRHRESBRAEETRH NIRRT

RPERZR AR ERFE
ERA R SEFRNMIERLTE | XFH
FE R 41 (Thioraviroc) T 2019 £S5 B S H#KEHE

XAMBEEEERMANEKRKLBME, BEAF
iR R

ENBEEHRPERZR EBAYH R
AMRR. BERRITMREWMHA R RIRAAIN
R = Mok IR A AL RIS Ko
FERRAABIITEV AR, XBET
MR ERERZNAYRITRE, RITHE
KA CCRS #5H7l; MLORMABIHIE A
FHRE CCRS HEHFIM Z R EMBUEF LA AL ;
REMRTABN T SR4EEM S A CCRS HEF
5 CCRS RN E S RAEN; HAEFIRETA
FF & CCRS A HIV s S HIE M iF ik, &
WHEFBAE L B |, BEBEEHITRNGEBEM.

> \ ¢l§lﬂ+l§5£ﬂ#ﬂt§§= EA*?EFHHEE RALWE
At el e e D et Dt et et et b D e 0 ]

HFEMNE . APR\TH MAVS 3UTR 77
ML MAETHS 53 MAVS iR EiRRERE,
A MAVS 2 5 & ZiATH st RS ELMRIRM
HTHYE & (Biochim Biophys Acta Gene Regul Mech,
2019, 1862: 47-57).

HROEM TR A, RIMRE A BRI A —
—FMEBESHTEH CCRS HIF, GRATHIRSE
RER, SWEE—53 CCRS $EAMIGKRAN D

RIAEEARLL, ERAEX CCRS ZRR A EIFAIHE
HURM, WEMITERREHR. IR IR 2%k

AR AR IR BIL T E WA D 4EE s

S5HEAY; BERNERREARFNARMRNARE

NERM, MBZER/N. X CYP450 Bs LA HIFNIE

SER, THRENDY - HYBEER; ?cé'lﬁﬁ

%o BRUBAHERHRIUEYEREREXE.

N BB %l%ﬂ&kﬂﬂﬁ%lﬁ’ﬂi’%ﬂ&ﬂo
ENEBRREANTNFMHENRRTRD

CCRS 2EHEMA, BEBFRBT=H“FEAFH
B RHNER T, hER A SR

MM EPENZRATHENESESNEY,
BRNZI B M EATRIGK | IR a0 E#E T

CXHL190006%

ERAREEERS

I PR K, 3 47 o 4

o B 2 B b3l 25 M T o B R I B A 2 B BT
AR CPEAREMESGBEEE) RAXNE, BHE,
20194 01 F 31 H Z W ENEE R FEHBEMGHRE
Ko Bl BRI RIR MLV G R
A R E . AR I AR 2
s WOE AR 1 2 5 O A0 3R A A A WO .
AR Rk I L Y A2 B AR 3 AR, Ik
LA, ARPFEATRLE.

ERAREEERS

I R K, 3 47 ke 4

o R B b 25 AR BT o E R B RV S A B
ARYE (PEAREMESGBEEE) RAXNE, BHE,
2019401 1 31 B Xy BRI A EAFLHBEMGAXE
Ko Bl BRI R IR MLV G R

AL R E . TR I AR 5 2
I PNTAC SR R NE = RO B R

AT RR IS S A2 HAE 3 LM, @k
LR, AtrEATEL.
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AIM
e AT LD

« RAEEY RS S IRER
1 BRI BB B ST TRPVI B3 E 5 F AL

TRPV] RHASNMEEZNRERMTH, o
I3 40 R E U EEIRECE, AT TRPVI &R
HERSILRRESRNSHKRE, BT TRPVI
BASERMBBERANEMI R EHBE, A
X TRPV1 #IER 2 FAL B TR, #HfEM
BMHEBANYEREN R, HIBREH
Az TRPVI BEKTERN D TG REMER X,
BNBERE—MXRERBEM AR ERKEN
TRPVI1, FPUE AR RS F/KEMan K
TR ETYMHELSTMINEHSE, LRE
BUNRBAFE T NERERBEM AR ERKTE
AURSHE 2 TRPV], BEIREMNHRAEBHE. EX

REEBRIFC. WL IREEHS M T RIEN
ZRAR, AL TRPV] &4 B EERBTRK
N- i #l C- imtH BB, #fwahfL X EMFF KA.
M LA TRPVI RERFHRITENRME, B

BEAX—TMidE, AR TRPVI AKTENEY
FREX, MBEETBEE vpvl (p-rpvl ) FE
EENNR. LI, BFEE/NREE p-opvl /N
RE I RN AR, p-orpvl NRIBIEFFE
IITERMEBEAAR R A, KEEAHR
RRH I p-trpv] INRR TR, EXHAEEUNRIF
TEEZN,

ZWMRIBR T TRPVI BB AR KLE D FHLH
&ﬁfﬁﬂﬂ%ﬁ%¢%i%$%“ﬁX =AT
TRPVI A KEN TFEEFHANYNE2—1E
XEEMSRRPIE, %%Eﬁﬁﬁﬁﬁﬁﬁﬂ
;P z—, HTRPVI mR#F SRS HOE -
KE” FHIE, ABEENST 25 BRKEN
INERAER, BINENEDHMXERS MDA
1ZIME ( Nat Commun, 2019, 10: 2134 ) o

lon influx
Resting
Advanced
Resting
Primitive

lon influx

Activated

& V) VLY Q

B

Activated

Desensntlzed

=
" :' Heat tolerance |
ok

2

¥

Sustained heat

Activated

O ™ Celldeath <_

L ._Jk‘-‘ ™)

TRPV1 #5SEM S FHLEI R A HIE SR ZNEMZEX

2. IR I R ARSI IE 2 F AL
BRMBH RS, SAERRMASNEIE S MR
HHREMERNEFEREATORTRERE, N

MSEFAEORNAES MENTER. BRIESE
E W AFENEF 55N R 755 R m R
R FEFRN SHENTRS. el BRFEER
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ERE (AHEARTE). H4F KKRERE (£
MmEsE ) . HFmRE (BOEF XI%) | ARE
F. BEF. ?ﬁ,}ﬁiﬂﬂ ( antithrombin ) . X C
MEBSH, , B3R 2 7E JLANER M T2
?&I?E’]ﬁhTU]‘ﬁﬂ::ﬁiEﬂﬂ)ﬁo BEEIRNE,
BRMEFAREZCRR, EENFEAEQR, #
Mg RN AN EIERES FIZ94 10, 2 F03
uM, 1A L EULe B F N4 F pM ZE nM ASERIR .
EFROAFHOREFEALERZR, HiREER
ETEHMUBREF, BrENIRFRLETERE T
B, HURRESHEEEARAER MMENLEHIRE
KRR FSERNEF, A, sHCHIFE
N AR RBEALXBRA—KRTX, REKH
NFPCHHEUEZH#TT KENMSR, BHA
RIEETEERERAERM . EECHEDSS
H Circulation 12 1 sh BB EEEE (b 1 [ B B 09 5 B¢
WAL, EBEEDFIENRARNEE. sk
MR X S Bt A 7~ 7 B ARSI KA,
XEEBRMNRBALARERINREGESD
(transferrin, IFHAEBREAN 4O M) E4%F

. Transferrin
. (~ 40 pM)
-) “

Fibrinogen

Normal

(~10 pM)
’ Antithrombin
(~3 pM) "
Thrombin #
(Trace) q

‘ Factor Xlla
(Trace)

Homeostasis

%

FFEIﬂ-}IFEBD#Mﬁﬁ: EA*#EFHHEE RERE
ettt feaf Qe el e e i e[l e T T T T T ] T

B J& ( fibrinogen ) . £EMES ( thrombin ) . %M1 H
F Xlla ( FXIla ) FHLEMBNAENEMNEE
ERMERRNARG T &, HHEQBRY SN
ENAFRNEEERELEFRIORZRSHE
MER. B, ¥REARTSA4ERR (E
BAEREAN10uM) ML 4; | IERILES

WiRE, EafoRiFELd, RIEM DANRHE
B 5% mEs / B R F Xlla 48 B 15 B I 1858 H g
EIEM, FBIE ShuE il Rs4E & pE B E X3 & M
B/ g R F Xa (HEIER, Wil SahfionsE
WhmREHENAE. EeEREESNEEER
E BBk (Apoe” ) /INERENBKIBHERE L KRR
HEHREAIRLINBIAEELNRR, MERE
ERESEHERNATMHERITNERES -
B Mfs / B AF FXlla 4B B (£ T £ LT AR
BRERMIGRIFELNRR. ZHRNT 7 HE
MARFZRSEREND FIEIMTMEADOMEL
HMEBEZWER (Cell Res, 2019. doi: 10.1038/
$41422-019-0260-6 ) .

-

Atherosclerosis

]
ﬂ.ﬁ (KD 29 nM)

‘J (KD 524 nM)
v (KD 7.7 nM)
@@ kD139nM)

e

Hypercoagulability

HHRERERANRFRSSESHIHHER L LRN S FIIE

3. B REMkIRRFLET A E R E S YEER A AR S TILE

SEREAZE (Aerolysin ) TEZHTSREE
REDWD=ENILEFERER, HEBRHFNSE

QEH@H%A:[ (=i fﬁfﬂ%t%ﬂﬂ‘%%%‘(ﬁfﬂiﬂ@m%
T, BAIE &M Aerolysin 3y FLIEEF B EB( ALPs )

o
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NHED B BRI E N, ATEHEY L
ALPs fTNRE R AL HI R R A EMT. NI E K = 2H AT
M= AN A BESRWE ( Bombina maxima )
KU TEENDE—ANFEALBEERAEAF=0F
F 5 5% By-CAT( % FE F) ZL200810058028.5;
PLoS One, 2008), FAIZWEMIEFLRERE
EVEEMMIRANFEESE, RBERAEAFTAN
i, FERAEMBNANE / BEEEE K ERE
FiE1E T HINBE (PNAS, 2014; J Infect Dis, 2017),
5 By-CAT AEFEANBRIES T ZETERNF

.'/.

'y
g@é

AJM
B e T
®, ZRBATEMREI . MIEEE - AIER AR
BE (AT HEHAREFGER ) o5 py-CAT EEMEE
ERFHNSHANBEANRIRE, #—PWRFRA py-
CAT £9 aerolysin £ 5 E T EHREEER,
M TFF £ME 5SmEEHEL(ER, RET7T5H#
HYILER N ER SMEBREIERN « WEE " &R,
XEXTEEMNYILERREBEANGINE R
HHRR, AMRECEEDYRRNXELEAN
EER D FERN SR T RARFIKIE ( Commun
Biol, 2019,2:59) .
% Assembled

".1) f-CAT complex

~

1, Membrane binding

£ 20 % ’ : %
E-‘C o 5.: Lipid rafts
2, BmALP1 b ofv
endocylosis by
“in® \
s,
. - S e, Flux of substances,
3, Oligomerization - i s e lons
and pore-formation Moot 0" “lap 8
nnnnn '.""‘1‘ .:__‘::.-"' ..*;'-:-l<
N
4, Reguiationof ', PH T &
endo-lysosomes ' b*-x_.,,_.,,\;:'f-'l:'
Triggering

Expulsion of pathogen-
endosomes

Tissue rapair

™

IL-1p release

Lysosome destabilization

FBRNIFLIER E R E &1 By-CAT iBIZIEA R AN 5 FiBE R ANLS

4. HYRFEHRERULEWEHEIERT Kv1.3 &

RERE—MEEE S RENRR, HEst
FRAOHNEREN N 2-2.5%, RBBARBNA
LURIBARERINA AR, MEFEMSERL
EF=/17TE, HRVZRIETERNEE. $R

[B % B RIE aﬁ+ﬁﬁﬂMﬁf$&,hﬂ$%A
EKFE—MEMABFLENETREIE. AMlkK
#%Wﬂ%ﬁ%%%%xaﬁ%%%m%FET

2 T e AR $R J8 7 Y R AE 7K

FEMEIER, REEXRTE EMENARER.
AL, SEMFEHENIEDBRNRAFLE
NFREBENT,
EYKBENERER L EYVERIEIZRE S
HIBFEIEM, SFEIEIRE. AT EHH K EN
DFNH—EARAKEW. FHHEFREBETE
Kvl3BiES 57 RBRNE SRERKETE,

o



(AN PER S EHYERS A RRFESSTRE

N7 2019 FE3R RS NG A A I il

KR FHRAIRBEELM 5 FhRDERUEY PRI
LS —MREMF R RSN ETE — BT e,
HANOT X ENS T AEAVIEE R RERFH
B, ARERNREETNEZNERBR/NR
BRI RAERTS; #t—THMRRAEH B T4
FUERT KvI3 @i, Fadaid) Kvl.3 AR

A

'u‘aseline__

IMQ+Vehicle

B

- erythema thickness —
3 3 : 3
2 =2 E- 2
g : g e
a1 -ty o1 : g1
w = W w

" e
0 2 4 6
days day:

IMQ+GEr_!uw

A1)
&, M Kvl.3 BB BRI R RBRIEERIE
N—MEE, B, ZTERINIZIRE— M eEBR
THTEER| Kv1.3 BiE, #HmAIFIREKFE, &EH
ERBRFERSESEER/NVRETER NS F
EH, ASRRBFROETIRE T REFND FE
R ( Fitoterapia, 2019, 139: 104394 ) ,

IMQ+Ger high

IMQ+DXM

scales
= Vasaline

)
5 =3 = IMQ+Vehicle
. @ =~ IMQ+Geor low
’ g E — g% = IMQ+Ger high
O : “ IMQ+DXM

0 2 4 8B
days

FIHEE (Geraniol,Ger) EENERBH/NRMERKIERTS

5. RIBIT S EM AR BREHIRIEAY
IEERBFENER. MEBYHNAEFER
SOkH, FEEMHAMARSIERAZRN, &
F, £KEIE 100 FARTFLERLBIERATT
MHE L, B, BTHEREAYDHELENR
B, SMHERASTWARERTHEEEE, FHEH
ERIETRBRRAER, ARBIRAREEN
MAERTHNERAERRRAZIR, 20172 A,
HRBPAAREZFEVBEHRNRERTNAREE
B, WS ANTEMERITE NI IZE R ET
L,
NERE—XEFNEEHNZRE NS F,
AEXAEREARESEHEYWNAZH L HEHR
f5E, TRTHEREREAYS FOME. X
WEHMRBMEIRS] 7 #8iF 1000 MREK, I
U ERE FTIE IR S ThAERGE, MRS
BUEM. BESHRAER, ZY4 21ZEARIER

TTREMER, EERNEEE. aREMFE
FM, ZY4A WA ERNNITHEMEZKRATE R T
SR REIEY, B ZY4 WX EMAEN
SYBERTERNARENERER, HEEWME
BRPABRTZHBER. ZREVE. FBBER
LBEBEEGNE R, ZY4 KPFEALRSTE
fif e, WHIERER 2Y4 5608 RITHE MG
A EFEER 60 RIE, ZY4 WX BEFEMNINE
ERARNPBENE, siYXRRPZY4TURE
ME 8 RNITREMERT A ERRNAOY B
FRATE S| A EP L FIRAE . AR I NI HE/]
SR ™ E AT 25 MR 2 AR AT R A IRATE A
RRER R BIRE T RIFNZEAYSF, thh
BITERSHIEKIRE T S5 K ( PNAS,
2019,116: 26516-22 )
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6. FAEEBGA

BFE
BREREPEEARZ

BRRPLXS X
M—FIEERD . BERESRG R EIN
FTERENZFRR. EHBEHREHE—KES
MERPAREHF, RATETBHhEEREGM
BITHDSEEABBTHREE, MERE RGN
FIFLEHDAEE
KREKARBABE AN ELEHBEFIN
BREBMAD THIEHT T HFARER, HREW.
AEWEDRSIABREMMARER £, H545
HIEHRBHREF 84 X, KREBEHSEUEH
BAXRACEMR. BEARENKTEERMR; &

(A) HEE
Sham

OVX+ Osteoking

6 weeks

12 weeks

TR RE R E R

EE}IL# 'T/E}Eﬁ

SMEIEKIE FthRIIELBHREH T EED ﬁ
BFNME AR AR EB RENKTE; L

5h, EEBHAEHTRER %%¢5ﬁ%ﬁ
XNEAWEBER. BRPEAFTHRIAKE,
RIE PR T S B HEXNEBWHUE AR 6
REEFMNRILKTE, RAKRIHRFNNE RER
MBS, ZIENEREHELEGRERE
Fr BB FHLH T T AR, Himk

EERBNEATRE T IR BTN EMKE (J
Ethnopharmacol, 2019, 28: 112045 ) ,
(B) Masson
OVX+ Ostenking

EEEHAAET (Osteoking) BENERRFRMKREHRIERA
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7. EYRIEFT A T- RS RIEHXHR

7.1 RERBEEDHH T- B5iEEIEET0ET

REERBEY (Salviaspp) ZREEH AT
BITIANFIMAER G ER. XREVRRBAALAS
EREDHRFAITNARRAESE, YNRERE
% ( Salvia prattii) R Z D #FTEEHR RS
EH, AR E R ik IR R 7
#1842 4 F Salpratlactones A F1 B (1 F12) =] |}
158 Cav3.l MIERR, HRMLEY 1 HIEC50 A
12.48uM, B FEMNZ PR TP Cavd.l ¥
G (SAKO3 1 ST101) o A B & 3L /R E7 8 BUE
(AD) RE Y ZRMINIRTNEE . 52 BEREHER
s 1 NMDA Z R & 51K 25 E BAL & AR,
OB B BE#R 2 JT RAR AT Cav3.1 ] PUE i Z BEAB
WRER, FEHRMEHEEAKREMERREE L

2 1

Hﬂilﬂi:‘éﬁiﬂ#aﬁﬂ'—ikﬁﬁﬁmﬁiéimi
{ 2019 3R G A NI e SH S R Al e

(CaMKII ) i —#iF K Rpto BEER 1k, hNEE
WHEA B EHERITEEANMEME, NmAENE
f7 AD B930R. Ithoh, Cavd.l HSEFISTI01 £ S
ZEIFEHEFEARTT AD EERE I IRKRHRH
KUE TREFLEHRAYRM, FLADNESK
&Y SAK3 ZlE—— N Ly T- 2458 IE 1G58
F, ZEHBFRE 10 nM BT U 20% £A K
Cav3.1 IEBR; TiL&4 1 78 10 pM B ] UGN
30% ZE A BIIE 37, 100 pM B 120 100% HYIE R 7
FREANNEE REREERE ML WRNR, T
B AWM EETT AD AR T £S5 (Org
Lett, 2019, 21: 5670-4 )

Control
— 3 uM

— 10 uM
| — 30 uM

30 ms — 100 uM

a1 #12 WEMRURLEY | {ERT Cavd.] FIBMNXHR

7.2 £L2MGTRERER T- BUGIEEMHIFIART

ZEUREZRIGEBLEZE=F (PPAP) M
BRE( Guuiferae ) RIEFRAENREELRATY),
HERRRABBAEYMR L ZELCNESE
WER, X—EKNLEWELEEMA. TilEs.
MHIV &, £%4% ( Hypericum henryi ) 27 H
TRZAOGNERREY, ERTHNRIELH#TT
RARNMR, KT —RINRIEEB B X =
N EY, BEERBOARKIKRE, IREVE
RAA S RIEDARFITRNIARREE, XK
ZRE D BN EYHTEERE, ZU=1
Xf Cav3.1 B 7 H #1589 4L &4 Hyphenones

A-C (1-3) o k&% 1-3 X Cav3.1 B IC50 9514

H 1
Ry Com. ) Log Com. iy

L S iy

wEH 13 MERRURKEY 1-3 (AT Cav3.l BIFIBHEXF
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7.07. 6.19. 547 uM; HAPEY | EHBHIRE
30 uM B T] U] 70 % AR Cav3.1 IEEHE, i
Rey I NBENERETAMATHAZRE
BEONHEFREILE; s, hEY 1-3 HE

7.3 FERX R ERER T- BfS@EHIRIAY AL M

BIEBIREDT (MAs) ERESHENE
VIR EE, FEFETRAYE ( Apocynaceae ) .
7 B Rl (Rubiaceae ) . T4 &l ( Loganiaceae ) ,
HTHAEBRNEWI ZEYEM MIAs 245
AT RAFYERNB RS T BRR (Alstonia
scholaris ) T2 FTWMNEEFREE, EA
ZHABEYRATAITME. BHEIXRERL. BEM.
Scholarinine A (1) EM = FEHERKMHFMET5
BEXRAUEY. hED 1 X3THM MIAs F
HEINREF, HbMIAs RE2PMREF.

EREER, X—IMKGRMULEY 13 TRESHE
BEARAR. X—XIWFET PPAP XUEYH
LM KBV E W 5E M ( Tetrahedron Lett, 2019, 60:
151220) .

REVBRIAASzE M eAZRIYSRAAE
5, EHATEMFENZKIALEY 1 X Cav3.1 1E
BERA MG ER, 1C50 24 4.28 uM, BFRE 100
uM HIHIZR A 70 % A4, RRLEY 1 WBERN
ERETAHRFAT AR ERENIIEE FEZX7L
i, hE® 1 2MMIAs FEIHE—T- 845
BEMIMEF ., LED | BERRNXEET MlAs
fZEKEY, BRWHHRT X—AAEDNHRT
[@ ( Tetrahedron Lett, 2019, 61, 151354 ) .

H A B \? Bl
MeO,C / < 3t
Hedl N \_ £ o { e

— \. H — Control E

\ fI\J P — 0.1 g™ g4
; & — 1M =

N N~ L e 2w F
1 0ms 10 'E F

HEY | MEBREIERT Cavd.l FIBHHXFR

IR

25353
LSRR

L RAEESRERMAREIEARPL " REERANEZHERZ

CZEEARREMZMIBIRE F2014
F9 AHBEHERASHAFER ( zRASH
[2014]1179 5 ) . ZKREBGRIAE M L TR
FXBAMFADA, HAZBELFEENTHE
K, EEENYREEIT . AXERFRIEFHRH
HYH AN RAENEZKBRSEWINEARE
HHBHEM b, WRATEEZROTBERP . LB
MARSFRETARATESH IRUALNRS
S, AEXE VR RBHBIFTRRMBEAIE,
SREZT4ENBEMET, RET SR
Wi RBEREA, BRET T~ W ILAEIFER
2017 FrEEARNMEZRSFARSUHEA

T 70 65 60 55 &0 45 40
LogCon.(M)

BIHFF A BERHMETERIENZE P LA
“IRFE 7. ARIE CHNSR X L B FT R R AR N B
THRSELY (KBEH [2010] 24555 ) |

(ESRXTIREEMNE RSB I~
REY  ABREBABZNAITATHRRR
2018 FERMAKE TEARFONBMY (X
BNEH [2018] 381 5) . ( =EEXEMHE
ZEREFXTHABR 2018 EFERB AEKES TEN
RPCHBHN) (zRBARER [2018] 900 5 )

E R, BRIk RREMSHERAKAET
BHRTG”, FFT2019F28 1 BHEBEREK
BZMEERDE

o




R\ 2019 FEiR RIS

\mlﬂfﬂﬁﬁmm&ysxﬁﬁﬁmngmﬁ
el et b e b et Dot et e st (e et R 1] D]

2. ETIHENEARNEIRANIIBEEENE RS

INHIZAN T INREDRARD, BIRIRAYZR
&, AN ALE, EEAERE, BE4RICILE,
INFITHEERS L. MR X R R AN FTIAFANL
B RAERE, WX ARNHTHRIATT AR,

Z BRI E R 5 WGTA BT RN
IS % B (Wisconsln general test apparatus) M 1938 £
wWakPE, EEATERSE, —E2WEIAINE
MEAMNEHREE, BEROGFEADHNRR: URY
ARE, VA ZEHRES; FRFHEHRNTT
XIHES, TTNARBER; ATRBERY, BTFIA
FMRBTFIKR; FRICKRENESE; RYER
MEAR; RARNHAICIZEXES, STHERES
TREHA N

T 5 E S K 2 F BATE WGTA Ehti Eig
TH AR R TA 0 15 R Gt -Cantab &1 87 A 00015 5
4z (Cambridge Neuropsychological Test Automated
Battery), SR T BitENEHIzS, KW T B
%, BERMATELEM.: MEIIGTTE
ke, BT ARE, EESFHUEMUFRE,
RGHWRIRIAAMX, NMERKEALRERNE
FIRE; RENGBKRMAIH, KAMXARYE

it

L]

ZFRGKEERS

B9 7735 X AN RERE T IR FI R R IT S MEIA; B
FIrRAAEREARE, SN TERBLBER
BITE BRI,

£ X CATAB f E R TR =, LR EHFHRIR
BAFLT EFTE A FHIR=NH “KDCTS”
( KunDong-Cognitive Test System ) , M &8 14 ZI| &k
HREBFRIT, FEETZMETH, RERIT
KET 2HNBRIES Labiew- J LB A EE
2, BEFETHPNER,

REBR=AEEMNK: BHIRS,
ZHRERGE

KRR, BBFLR R AT A5
8], A (a A e o

BERGMERTBAINGTETRILETEER
ShFNRTE 4 NERRRFS ML RMENICIZ
£%, RRN—A#REFS. BRELIINT 10%
KRBT, FTF 2019 FHREFHIMABPEFIFEA.

1. R AR ERIIGEE ( TF
2. ZL 20171 0108175.8 )

2. fi R 2 ThREdE N R KK YIA A Th e i
% (ZFS. ZL 2016 10076775.6)

BEFERR

BEFEERE

BFEITARE
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(FEREZRAE) ENBERESRE (2019-2022)
PEERFSE/N\BEESESE (2019-2023)

FEMERAEFSIES (2019-2022)

TENENSE - EEFEESESESE (2019-2023)
HENEDSHBRS TV ZEARBERSOIMERAESZEA (2019-2022)
HEZFFNEZFEFXFLEZEMENSBEUEFERERSEEEZER (2019-)
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3) Shiy, Fan S, Wu M, Zuo Z, Li X, Jiang L, Shen Q, Xu P, Zeng L, Zhou Y, Huang Y, Yang Z, Zhou J,
Gao J, Zhou H, Xu S, Ji H, Shi P, Wu DD’ Yang C’, Chen Y'. YTHDF]1 links hypoxia adaptation and

non-small cell lung cancer progression. Nat Commun, 2019, 10(1): 4892.
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