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2022 F, ERKREREN 4R ZEAWHE, RAMERSRERZNREFER. TEMNFBRRIE
TRFMHRER. LERBRFEZRINBREH ZEHOHARBCEEMNPEEFRNZREMEFZTR R
MIFHAR R AE TR RE. RIBanNED, BETEKFNZIRTE, BHNTHEXANE, E5H
HKFEMEIFEE ST o

2022 F, ERKRERENIHEARIE, HEXRBERKXREABH 9 BWREM 3 LRIFIERS. ¥
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bk, FREM TN, SRS, WA RIN, PEBEEGEE AR RE. A
Nt R A RHESIEAA . FENFE 2102 AR ALY, IR THARIE |
DIMUAE 1 2R R0 . W) 0 FH e . AT R 241 3R CCs S5 BRI AL B 9E o 7 Nature, Cell
Neuron, PNAS. J Neurosci. Biol Psychiat . Mol Psychiat %5 [ bR AR A4 & 150 435
SCIB3C, #E5IH 7700 2K, B/ RELSZAES) AR s | b E2EE . [EBRdk
& Brain Res Bull Fl Neurosci Bull %, SN 5T M SDA —25B 20 ve . 255K
SRS, BIE LGRS, B R R Bk G Bt . | RS0 24

Learning and Memory

Lin Xu Ph.D., Principal Investigator, Professor of Neuroscience, PhD supervisor. He re-
ceived the rewards of CAS Hundred-Talents, NSFC Outstanding Youth Foundation, National
Ten Thousand Talent Program, Science and Technological Talents of Yunnan Province. His
research focuses on neural circuit mechanism of learning and memory that has applied for un-
derstanding pathological mechanisms of major depressive disorder, autism spectrum disorder, substance use disorder, and Alzheimer’s
disease etc. He published about 150 SCI papers in Nature, Cell, Neuron, PNAS, J Neurosci, Biol Psychiat and Mol Psychiat, and has been
cited more than 7,700 times. He has been listed as one of the top cited Chinese scholars for many consecutive years. He is an editor of
Brain Res Bull and Neurosci Bull. He participated in the development of two drugs with novel mechanisms of action, both of which are
currently under clinical trial phase II. He has directed more than 50 postgraduate students.

Email: Ixu@vip.163.com

SSEI (Research Team ) SERHALIEGE T T 2022 47 1 12 BEHF e

TAEAR (Laboratory Staff) FRATTXF 2 2 A2 B HAH SRR B8R
BES @t BHRR 2022 FEEHE:

Dr. Qixin Zhou, Associate Professor
WK AR BIfFRR
Yuexiong Yang, Associate Professor

B 1 &t BERRR

1) = BOGIERT AR T B4 S i S AT P sl R U 5 Racl ik, K
SEUTE PRI S5 REAE HER BLRMEHTIZ A PR B AR PR BRI R SRUTE PR IS 25 11 T B2
K-, T Racl 3 P4 BEAN ] _EIRAR SR B IZA54 (Front Mol Neurosci

Dr. Xun Tang, Research Associate 20221

ZiEm BT BEARR 2) RIKFE B HICAZ i e BRI fS K= (RSC) BYAEBURIEIX (RSCd ) ,
Dr. Jinnan Li, Research Associate [y, RSCA WX R IE MG - HARMER TGS, hiE—2L TR
sz ARl ST PTSD WP ZALHIBEE T 3ehl ( Front Neurosci 2022)

Meijing Li, Experimentalist 3) KBRS ARAR (NAc) i AR DG A PAT 4 g P 4 - 5 1 A i g
BILA L FAFREIR WifEaE 2], NAc FIET#M (PFC) Bk M4 ] LIVEN AR RS RIDIRESE 1, RIGEH
Yabo Zhao, Research Assistant R PR K F AN IE G L ( Zool Res 2022 ) o

334 ( Graduate Students )
% #& Chao Liu Research Progress in 2022

EXER Baizhen Zhao We are interested in the underlying mechanism of learning and memory and related

1BY4T Yahong Tan brain disorders such as autism spectrum disorder, Alzheimer’s disease, etc.

FBIZE Wenting Guo Main Progress in 2022 :

Bl Kai Jm' 1) Light regulates the expression of Racl in hippocampus of diurnal tree shrews
X 35 Fang Liu and nocturnal rats. Dark condition promotes the contextual fear memory retrieval of rats,
FiFH Shizhe Wang which impaired by melatonin. While this melatonin induced memory loss can be inhibited
FAEFES Sihui Lin through Racl deactivation (Front Mol Neurosci 2022).

ZEHF Qixuan Li 2) Retrosplenial cortex (RSC) affects the formation of contextual fear memory in
O B Ming Ma rats depending on the dysgranular subregion (RSCd). Meanwhile, the state of RSCd also

Seoe . . affects the activity of hippocampal-amygdala neural circuit. This study lays a foundation
2 Wenl

iﬁj; enliang Qian for further understanding of the neural mechanism of PTSD (Front Neurosci 2022).
7$—E Yizhuo Qi

EI Shuliu Gao 3) The brain network of executive control links to the nucleus accumbens (NAc)
=

brain region in tree shrews mediated reverse learning. Notably, the NAc and PFC network
E R LeWang s may act as functional interfaces in different systems to deal with contingencies and n
ormal situations flexibly and effectively(Zool Res 2022).
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BIRER, ARHHMTA, DR, MRS, b R b s i T 1988
AR T ERLEROR RS A FR L 2000 45 S I MRBTITUR 24 AR 2 A= 2 2,
2000-2005 4F- 7 5% [ DU P= 2 Bt 2 A= My 2 R AL IR 5. 2007 ARA5 [t B
EATHRI SR, [0 EREA A R B W SR TE B AR, If o i 2 R e S g
SERIH 32 BN ARAR SCE T T HIITSS S QAP AAE | IS AR O A B O ST
YRS WT R AL S . ERRMAT A% dAEBE Stitife | EmESIMb ., Fee.
GREAAL . A I SE AR . RIS AE Science. PNAS. J Alzheimers Dis %5 7475 Kk 3%
SCIiR3C 70 . FAFEIE ST PR LI L ZIE R [ AR A3k E (RIERIRE L
T4 ) s, I ZIURIHER . BRI MERTSE . BERTEE 30 R4,

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. Dr. 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 NSR.

Email: xthu@mail kiz.ac.cn

LRHIRESE 5 I e 2022 4E )% 1 ERFS R iHFSHIBA (Research Team)
. . s . TEAR ( Laboratory Staff)
SERHE FENFNGEE T I RRTTE ;TR B AR RIRAE . MA 4 AR FO A 2
MIEESE, RUHSW R BT 5 F & BT BFRA

Dr. Hao Li, Associate professor
#AERE BT BERRR

Dr. Yingzhou Hu, Assistant professor
X BT BERRR

Dr. Wenchao Wang, Assistant professor
R & Ft sfRn

Jing Wu, Senior Experimentalist
Research Fields and Progress in 2022 KEL It SSWIF

Yuhua Zhang, Experimentalist

& ER ML BpERSCIGND

Zhu Zhu, Assistant Experimentalist

022 FEEETEHRBNT: 1) KB HE I @B X FE R L & 0¥
M ( Zool Res, 2022 ) JFHFJE T HA WM K AT e R 24T Hi#E) s 2) &
B EGF/bFGF fie it 45 ] 4% IR iR 1 40 M 76 K B BOIRAR P 1 A2 K 5 4346 (Biochem
Biophys Res Commun, 2022) 5 3) H& 7 1F 5 BiRAGE Bl 5 498 1 B A e i IX 0T
TS ( NMR Biomed, 2022 )

We are interested in brain disease monkey model development, biomarker
discovery and early treatment. Our major progresses in 2022 include:

1) Discovery of the effect of CCT of illumination light source on the ocular  sci=pg m+ BpEEsCIIF
axial development of macaque (Zool Res, 2022) and the promotion of NeW  Fangming Zhu, Assistant Experimentalist
lamps with a function to slow the onset of myopia was carried out.

2) Discovery of EGF/bFGF promoted the growth and differentiation of  #A354 ( Graduate Students )
rhesus monkey ESCs transplanted into the rat striatum (Biochem Biophys Res  Sjps Longbao Ly #5TE Jianglei Xu

Commun, 2022). 7 Rongyao Huang {FEUE Xiaofeng Ren
3) Discovery of the altered properties of iron deposition in specific brain ~ E4&# Mingyang Wang [EEEEE Luyao Zhou
regions with age in normal macaques (NMR Biomed, 2022). E£EE8 Haonan Cao SEEF Yingyin Fan

HLC(E Jitong Yang Z5A% Xinzhe Li
SIFE Yanjun Yu
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BHOL, FRHRATIA, OIRR, WLAESIN, B ERA B R S AT o R
i S5 2R A R B 0 N . PR B A . AR R AR G A
ZIRATHESO AR ML B o IEAER, TEMEZTT B AL AR AT P AL A R WL 14 27 ik
Tli55 A 5877 T IR AR T — R AN EZL RBESE R, ©AE Nature Medicine, Nature
Neuroscience, Brain, Nature Communications, Genome Research. Cell Reports, EMBO
Reports \FASEB Journal . Current Biology Fl Journal of Neuroscience 2531 % 21830 30 435,
ZEAMINRERAA (2015)

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, Nature
Communications, Genome Research, Cell Reports, EMBO Reports, FASEB Journal, Current Biology and Journal of Neuroscience.

Email: lijiali@mail.kiz.ac.cn

HZEEIA (Research Team ) SERHLIFSE 05 10 e 2022 4R)% 2 S0P

K= L S SR BT A AR R R I . ARSI ZiR AT
Ying Zhang, Experimentalist PEBERTHO FE VL 2 S 02 AR RS S T S M2 A T 5 Bk 25

zhangying@mail.kiz.ac.cn TR 115 2B AL R SR A6 . KA E 40D RNAs FIFFIE RNAs 14K DNA H!
Ak, / 52 S A SRR AL R AD 2 TE B A7 M A8 i B LA IE . S AL

54 ( Graduate Students ) JEH RIS Y

K & Ying Zhang 2022 EEEBAFTIHE: 1) HRBIR SIS HRDIR % 2 100 28 3R He

( Cell Reports ) 5 2) FIH/INRBIRALAI S R G fEAT ADAM 10 Fl y- 23 W5 BRI 1
PTPRT ( SZ AR R H B IREE T) 1555 SR SR 7 R 0% B As & 4
KIRPVEFAMLIEE ( FASEB Journal ) .

Research Fields and Progress in 2022

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 2022: 1) Hyper-excitability of
corticothalamic PT neurons in mPFC promotes irritability in the mouse model
of Alzheimer’s disease(Cell Reports). 2) ADAMI0- and y-secretase-dependent
cleavage of the transmembrane protein PTPRT attenuates neurodegeneration in
the mouse model of Alzheimer’s disease(FASEB Journal).
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WeokWl, woil, WAERIN, FRATEA, PRIBER SR, 5
P FZRFTT5 10 BIRIRUGERG (AD) S5 2 G e Bii st 5 AR ZT s 4ok
W5 aNE; SSRGS R S SRR, HRTCAE Am J Hum Genet, Autophagy
Nat Commun ., Alzheimers Dement Fil Proc Natl Acad Sci USA 2% SCI #1) & F18 SCHITER
280 A%ES, Wk SCI 31 9260 431K, h #5% =50 (#1k 2023 4 1 H 15 H ), 4T Zool Res
Editor-in-chief, J Hum Genet F1 Infect Genet Evol Associate Editor, PLoS ONE Academic

Editor, J Genet Genomics . Cell Mol Neurobiol Fl Sci Rep Editorial Board Member

Medical Genetics & Evolutionary Medicine

Dr. Yong-Gang Yao, Principal Investigator, Professor of Genetics and Director General of
Kunming 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).
His team also studies the roles of mitochondria and autophagy in human diseases, and biology of the Chinese tree shrew and animal

models. Dr. Yao has published more than 280 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 9260 and an 4 index of 50 (dated on 15th Jan, 2023). Dr. Yao serves as the editor-in-chief of Zoo/ Res, associate editors of
J Hum Genet and Infect Genet Evol, academic editor of PLoS ONE, editorial board members 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

SPRALIETE I3 10 e 2022 AR T E0F STk R

2ERHABUT TR 2R 505 2R GEAH DB 138 4% 2 Bl 5 40 F L), KR
AN AR B R SE

2022 FEMEETEHRR: 1) @57 T mtDNA [ CRISPR/Cas9 ik &, I
i JE PCR 473 (19 =R HR , EAZRIES] CRISPR/Cas9 14 R 4 f5 1) mtDNA
43 Fo 2) KPAE MPTP 5 T R0MA 4 AR Re /N RS oS- W M3 Ab 70 bk H IR A S5t
( GSNOR )i 4 f¢i#F CDK5 5 4 S- WAHAL , #E ik 55 MPTP i 5 B2 B Al A 1 3)
BAER IR Z BB ALY ()-Spiroganoapplanin A FIS| A= i AD 25456 S
I Fo 4) AVERIURESPEIIH] NLRP3 SRS g il 42 fa e BE s 5 e/
UM LA , 78 e R (R A o AR 1 4R 5) B YERFFRIHE T
— PR RBD- Al HAL- = SR A6 & 2R FURE T, 1008 1 1T [ EsF 150 937 7 e 5
Tk 6) K SD K BT RARIEY i T o

Research Fields and Progress in 2022

We currently focus on three major directions: i) Genetic basis and molecular
mechanism of Alzheimer’s disease; ii) Mitochondria and autophagy; iii) Biology
of the Chinese tree shrew and animal models.

We made the following progress in 2022: 1) We designed a mitochondria-
targeted Cas9 system for successful mtDNA editing, and confirmed the edited
mtDNA by using PCR-free third-generation sequencing technology. 2)
We found that GSNOR deficiency attenuates MPTP-induced neurotoxicity
and autophagy by facilitating CDKS5 S-nitrosation in a mouse model of
Parkinson’s disease. 3) We found (+)-Spiroganoapplanin A, a complex
polycyclic meroterpenoid dimer from Ganoderma applanatum has a potential
against Alzheimer’s disease. 4) We found that specific inhibition of the NLRP3
inflammasome suppresses immune overactivation and alleviates COVID-19
like pathology in mice. SARS-CoV-2 Spike protein S2 subunit modulates
y-secretase and enhances amyloid-B production in COVID-19 neuropathy. 5)
We designed a combination vaccine against SARS-CoV-2 and HIN1 influenza
based on receptor binding domain trimerized by six-helix bundle fusion core.
6) We found evidence of the infectivity of SARS-CoV-2 infection, subsequent
pathogenicity, and protection against reinfection in SD rats.

fA3SEIBA (Research Team)
T{EAR (Laboratory Staff)
£ Mt EARR

Dandan Yu, Associate Professor

B Bt BFRA

Dr. Rui Bi, Associate Professor

¥ & Bt BfRR

Dr. Ling Xu, Associate Professor
DHRN B BIARR

Dr. Rongcan Luo, Associate Professor
% 8t BARR

Dr. Min Xu, Associate Professor
X LT BfRR

Dr. Qianjin Liu, Associate Professor
ZsE 1§ HSBIERENE

Dr. Hongli Li, Research Associate
R B FFBIERENE

Dr. Jingsong Yu, Research Associate
WiFs AR LIRIm

Luxiu Yang, Technician

354 ( Graduate Students )

Z 4 YulLi B = Ying Miao
Z= BT XiaoLi E)EST Zhongjiang Yan
FBE Xiaogian Ran
ZRB%E Xiaojia Zhu  [AFHAHK Bolin Xiang
OEF Zhiyu Ma FR{H1E Weibo Kang
#NEMS Ruomei Sun 2 3R LinLi

ZRIFE Yarong Guo
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DUES], 1L, B0, AR, Bk plus f% M I RERE R A 2 A RHA T T
EZBINRIZRAA G RIA RS, FR AR ARSI FTEESREH . KYA
TR B LR A BOR LAY, A2 E 2 S HTIE B 8 YO B T
— LT AR Ml By IR SE R U CAMKK2 . ZNF323, MKLI. GLT8DI %, F#&i) T ix st
BERTEMZ RGO T TRE RIS MR & R rTREALEE . sk, SRR T HEj
e AT FAPRE F 02U B A B S BdiE 12 SZDB (http://www.szdb.org/), [EIT, FIFHIAE
PRI 227 T B B WK ot 7 BEAE FIHIAIRAE B it AL A S ) S R PR MIL R . TR SCLig
3C76 55, Horb, DUEIR () R B0 kRIS 46 75, AL Molecular Psychiatry
(5 &) Nature Communications (2 55 ). Biological Psychiatry. Advanced Science. The
American Journal of Psychiatry . Brain(3 i ). BMC Medicine F| Schizophrenia Bulletin (7 f& )
o HATESE E AT S 2 (MRC) WARLEIR H ¥ 8 &5, $HAE BMC Psychiatry 1)

Associate Editor,

Genetic and Functional Genomics of Psychiatric Disorders

Xiong-Jian Luo, PhD, Principal Investigator, Professor of Genetics and Psychiatry, Kunming Institute of Zoology, Chinese Acad-

emy 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). 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. We identified several pivotal schizophrenia risk
genes (including CAMKK?2. ZNF323. MKLI. GLT8DI) using integrative omics. In addition, we developed the most comprehensive
database for schizophrenia research (SZDB) by collaborating with Yao’s lab. 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. Our work have been recommended and highlighted

by F1000 for three times. Dr. Luo was appointed as associated editor of BMC Psychiatry in 2020.

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

ff5XHPBA ( Research Team )
T{EAR (Laboratory Staff)
=R 1+ BIARR

Shiwu Li, Associate Professor
NASE B BEARR

Jiewei Liu, Research Associate
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Z=—N, Yifan Li

F{8FA Junyang Wang

f& & Rui Chen

<R Jinfeng Yang

XIZE Yixing Liu

TSUE Xinglun Dang

Z=f3PH Danyang Li

SERHHIFSE 5 1 B 2022 4R )% 1 B 0F e b

2R ) TAE A 1AL AL A BOR LIRS . 2022 4B FEAFIY
HERATE (1) #8755 RFKS #s RUSEAS 5 () R ML (Advanced Science, 2022; Brain,
2022a, b) o (2) 78 AU 17 % B gk R 42 A% 1 D B L DR 20 24 B 5% (Genome Medicine,
2022; BMC Medicine, 2022). (3) i fE/R BEHL A AT 0 SRS #H J 2LRE FIH <6 AR08 1Y
AU 3ER (Molecular Neurobiology, 2022; Movement Disorders, 2022)

Research Fields and Progress in 2022

The Luo laboratory is dedicated to understand the genetic and
pathophysiological mechanisms of neuropsychiatric disorders. The progress in
2022 are as follows:

1) To reveal the regulatory mechanism of risk variation in a series of mental
disorders (Advanced Science, 2022; Brain, 2022a, b).

2) Completed functional genomics studies on bipolar disorder and
Parkinson's disease (Genome Medicine, 2022; BMC Medicine, 2022).

3) Mendelian randomized analysis identified risk genes for schizophrenia
and Parkinson's disease(Molecular Neurobiology, 2022; Movement Disorders,
2022).




Key Laboratory of Animal Models and Human Disease Mechanisms ¥
ANNUAL REPORT 2022 HID

A4l

W, HALARIE, PR, AERERRE AR . PR GO R A F
AETH . NSFC IR H ARSI HEREE TR, hEsh SR =2 oS R = 2l S
IR SZED . ZHAMAERI RS EMERSEER . amA K HLOIERIG R E
WL ARZE B ALK . BMC Medicine %wZs . Journal of Psychiatric Research #iZ
Zoological Research T FE40Zs , R T HRG PR MAHDC NS 24 AR 05t (L 4B 5%,
S RS MR BN AR S, HRR A RAIMIIRE . MR T MAT R
HVAGE A A R R R FEVE R T REBILA ;457 1 vl [l AR v U TS JER I A 1) R 8t
20T, R BRARR A i B (s G BRI AL T A

Translational Genomics Group

Dr. Ming Li, the Principal Investigator leading the Biological Psychiatry Group. He re-
ceived NSFC Outstanding Youth Foundation. Dr. Li now serves as the board member of Chinese Society of Neuroscience and Psychiatry
(CSNP) as well as Yunnan Society of Neuroscience, and the editorial board member for BMC Medicine, Journal of Psychiatric Research
and Zoological Research. His research focused on genetic analyses of psychiatric disorders and relevant human traits, aiming to find the
associated genetic variations and important risk genes, as well as their potential roles in cellular functions, brain development and behav-
iors, and proposed a pathological hypothesis from risk genes, dendritic spine pathology, behavioral abnormalities to disorder. He has ini-
tiated a large collaboration among the scientists in China, identifying the genetic basis of bipolar disorder in Chinese population through

genome-wide association study, which has provided valuable and important insights into the genetic architecture.

Email: limingkiz@mail kiz.ac.cn
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T{EAR ( Laboratory Staff)
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ZIGERE: 1) B TKIBLR L F 400, TP 2 5 im0 ) R 1% R R 1 A Dr. Hong Chang, Professor
YWeri, IR SBURE PRI E S E IS R IR R R, R BUR B iR Bt afRR
F PRI T IR S IS 2 SR, R T SRR IR I R A A Dr. Xiao Xiao, Associate Professor
FRRB AL, $R S5 S X SRR R B B 13545 2 AT 5 ) B 25 TR ) () 5 F B LT LK
2) FRGE GO T IR T 35 1 XU ik R 5 5 950008 O A 2 LR W 2 AL R oo 2R 2k Lu Wang, Experimentalist
BURRNE, JEM L3 USR] IR 40t O S P FE 25 T 1
54 ( Graduate Students )
Research Fields and Progress in 2022 £ JR Xin Cai
In the past year, Ming Li and his team have systemically performed genetic &R Zhihui Yang
[EFIBH Danyang Zhou
5K%2%5 Chuyi Zhang
FEEE Meiyu Yin
3K P Yue Zhang
TEF Zhongli Ding
ETLE Jinhua Huo
3KHEE Yaqi Zhang

Sk E/EEE Xuerui Zhang
which provided novel insights for future genetic studies. 2) We systematically %

studies, and have obtained essential insights into the genetic basis of bipolar
disorder and its genetic overlap with other phenotypes such as intelligence.
1) We have identified multiple biological processes influencing both risk of
bipolar disorder and intelligence, among which the processes linked to higher
intelligence also influenced sleep related phenotypes, and the processes
linked to lower intelligence influenced emotional phenotypes. This study
characterized the genetic mechanisms linking bipolar disorder and intelligence,
& Yi Yang
summarized the bipolar disorder genetic risk genes, as well as their underlying

neurobiological mechanisms and impacts on the biological phenotypes, we

also prioritized high-confidence potential drug targets for further therapeutic

development.
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PEB BT s 0. ERMFHEREGRNE . FENERpRERE, LR
B IR 2 I8 SR B0 3 AL AL 5 & i L BRAIF 9 5 AH O 98 B SR 7E National Science Review,
Alzheimer's and Dementia, PNAS, American Journal of Human Genetics, Cell Discovery,
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[E B\ pEfs 2 57, Journal of Alzheimer s Disease, Current Alzheimer Research
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Laboratory of Epigenetic Mechanisms and Models of
Complex Diseases

Dr. Deng-Feng Zhang, Principal Investigator, Professor of Medical Genetics of Kunming Institute of Zoology, Chinese Academy of
Sciences. The research interest has been focusing on the genetic basis and molecular mechanisms of immunological and neurological dis-
orders, especially Alzheimer’s disease. He has published more than 50 papers in journals including National Science Review, Alzheimer's
Dementia, PNAS, American Journal of Human Genetics, Cell Discovery, Neuropsychopharmacology, and Neurobiology of Aging. Using
next generation sequencing and integrative omics approaches, he identified some notable risk genes for Alzheimer’s disease, such as C7,
CFH, EGF and YAPI. Many of his papers are highly cited, with a total citation time of 955 and an / index of 18. His long-term goal is
trying to improve the understanding and treatment of neurodegeneration. He serves as Editor or Guest Editor for Journal of Alzheimer's

Disease, Current Alzheimer Research, and The Innovation.

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

B Reserch Team ) SERHALIFS 71 B 2022 SEPE B B RFSCIR
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HNA 2, 2) HETAMMBEIA T AL T8, 3) FETIhPREIRIIA
TN GIMEAYAHOR, TR R S B Kk Ak e st BLal 5 3 i),
HORH R R, SRR SHER | e SR AR BAE IR L o P BAKE
TS BT IR A BRI A SR A A A R B SN A 2 R i AR A B AR
RIS RIS AR L e AR BERT /R S B AR T oL . Wi AIiRyT
2022 AEJE, FEEHESAI BT 5 8 IFAIGAERIBA—, TERT/R S8 g (L
Sy AU 7 TS TAESE R 1) SRR T R A BT 2R 8 38R 1) S e A O XU S A
EGF(Neurobiology of Aging 2022), CCL5 5 CXCLI6 (Alzheimer ‘s Research & Therapy
2023); 2) A EABL SARS-CoV-2 Ji 25 i 58 8 W S o] BLECLE 1 v Sh A, (et by
IR IR DI BT AB 11977 (Cell Discovery 2022),

Mixs Bt BEfRR

Dr. Maosen Ye, Assistant Professor
#BAF BT BERRR

Dr. Kaiyu Xu, Assistant Professor
REgEd L ENEFARR

Dr. Wandi Xiong, Assistant Professor
% & R LI

Qian Li, Technician

334 ( Graduate Students )

ZERF Jaycee Li

Research Fields and Progress in 2022
The research interest has been focusing on the genetic basis and molecular

mechanisms of immunological and neurological disorders, especially Alzheimer's
disease. We made the following progresses in 2022:

1) EGF variants contribute to increased risk of Alzheimer’s disease in Chinese
(Neurobiology of Aging 2022).

2) Peripheral blood mRNA expression of CXCL16 might be a biomarker for the
development of Alzheimer’s disease, whereas CCL5 dysregulation causally contribute
to the development of Alzheimer’s disease (4/zheimer s Research & Therapy 2023).

3) SARS-CoV-2 Spike protein S2 subunit modulates y-secretase and enhances
amyloid-f production (Cell Discovery 2022).
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Cancer Res, Adv Sci S EPREEFARTIYEERT 140 Z55 SCLiE X, #5]H 7800 £k,
H-index 48(Google Scholar), #f FE PR USCRIBIE IrghigE#R A 670 2k, [RIETHE 10 2%
MAGETE HPPZ ( FRPIAIE 4 R B 2ai . BHERE SR T . IR R E5K),
%38 R 30 4> SCI B 1) 5 fi, $H4T JBC. Cancer Lett, CBM . Cells Fll Zool Res %2,
Cancer Sci B34, Int J Biol Sci P47 3% o

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 tran-
scription, and cancer animal models. He published more than 140 SCI papers in Nat Commun, J Clin Invest, Cancer Res, Adv Sci, etc. He
has been invited to be reviewers for more than 10 funding agents and over 30 scientific journals. He is editorial board member for JBC,

Cancer Lett, Can Sci, IJBS, CBM, Cells and Zool Res.

Email: chenc@mail kiz.ac.cn

SERHILFRSE T I K 2022 AF B 1 BOTFEE IR

R N FE LR AT L E A Y, WA, dniE
AT ER . EAZREM, SRS RRES A SURZIMTEL . 12W
PR R B T7 1) o 2022 4R R TAESRASE: 1) #/7R{Z RiEH:E RNF126 17
Z 4k MRE11 {27 DNA #4016 & {2 it = BA P LA 40 MU AT s 2) A Bie
# % M HECTD3 #3377 4k IKK o f2iF R EHSC IR 56555 3) 22 RALEs
STAMBPLI i# i3 %82 MKP-1 fEdE L BT Z08 LM ; 4) &3 YB-1 IE A JE4%E KLFS
{23 BLBC #EREMIHLE; 5) &K KLF5-IncRNA KPRT4 1F J52 i 158 R B A 14 5 s 25
FLEE ARG ; 6) AL PIK3CA-HI1047R (M85 35 A A B FL IR AE i, 7)
BRI AR T iPSCs SRIRMIFLIRAE S B B I AR

Research Fields and Progress in 2022

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 2022 include:
1) RNF126-mediated MRE11 ubiquitination activates the DNA damage
response andconfers resistance of triple-negative breast cancer to radiotherapy;
2) HECTD3 promotes tumor metastasis by ubiquitinating IKKa to upregulate
expression of adhesion molecules in vascular endothelial cells; 3) YB-1 is a
positive regulator of KLFS5 transcription factor in basal-like breast cancer; 4)
STAMBPLI1 promotes breast cancer cell resistance to cisplatin partially by
stabilizing MKP-1 expression; 5) A feedforward circuit between KLF5 and
IncRNA KPRT4 contributes to basal-like breast cancer; 6) Generation of a tree
shrew breast cancer model using lentivirus expressing PIK3CA-H1047R; 7)
Human fibroblasts facilitate the generation of iPSCs-derived mammary-like
organoids.

ifi53ZIBA ( Research Team )
T{EAR ( Laboratory Staff)
FHEE B ARR

Dr. Dewei Jiang, Professor

REE B SRIASME

Dr. Huichun Liang, Research Associate
HiEm L SERIF

Ms. Chuanyu Yang, Technician

{#+= ( Postdoctoral Fellow )

ERKEE Qiuxia Cui
#7KE Yongjia Tang

5S4 ( Graduate Students )

2 = Zhuo Cheng
{E3ZH; Wenlong Ren
75 K Huan Fang
FFE¥ Luzhen Wang
B 8% Min Zheng
gKk4T#f Hongyan Zhang
H3Z5& Wengiang Gan
P28 Wenmin Chen
JEBREN Chengang Zhou
7EFHEH Tiantian Wang
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Tumor Signaling Transduction

Prof. Yong-Bin 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, Mol Cancer and PLoS Biol et al.

Email: ybchen@mail kiz.ac.cn
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P

EFEM Xiulin Jiang

XUtH4% Baiyang Liu
Research Fields and Progress in 2022 B Haoging Zhai
XUiEEE Peishen Liu
3 45 Chun Zhang
Z £ Yao Li

: . . . BEF% Dengcai Mu
induced GLT8D1 promotes glioma stem cell maintenance by inhibiting CD133 ¥ {E JiaDu

By applying multiple omics datasets, we have been trying to identify
new biomarkers regulating tumorigenesis, and screening the anti-tumor

leading compounds. Major progresses in 2022: 1) we uncovered the Hypoxia-

degradation through N-linked glycosylation; 2) we identified that Gemin6  zyees Jiarong Gong
promotes c-Myc stabilization and non-small cell lung cancer progression via
accelerating AURKB mRNA maturation; 3) we found that MrgprF acts as a
tumor suppressor in cutaneous melanoma by restraining PI3K/Akt signaling.
These findings were published in Cell Death and Differentiation, Clinical
and Translational Medicine and Signal Transduction, Targeted Therapy,

respectively.
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Nat Sci Rev, Sig Transduct Target Ther, Adv Sci, Cell Mol Immunol, Nucleic Acids Res. J
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Molecular Immunopharmacology

Prof. Yong-Tang Zheng, Principal Investigator. Prevention and control of HIV/AIDS

and emergency infectious diseases is the major national strategic needs. Our group is mainly focused on basic, prospective and applied
research for HIV/AIDS and emergency infectious diseases. Dr. Zheng has published 17 book chapters and 219 peer-reviewed papers on
SCl-indexed journal as first or corresponding author, including Science, Nat Nanotechnol, Nat Commun, Cell Res, Nat Sci Rev, Sig Trans-
duct Target Ther, Adv Sci, Cell Mol Immunol, Nucleic Acids Res, J Virol, J Immunol. 54 invention patents have been authorized, includ-
ing 7 PCT patents. The SCI papers are cited with a total citation time of 9487 and an H index of 48. The clinical trials for new anti-HIV
drug Thioraviroc has been approved by National Medical Products Administration (NMPA); 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. 36 students obtained Ph.D and 64 students
obtained Master degree.

Email: zhengyt@mail.kiz.ac.cn.
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Mr. Ronghua Luo, Senior Experimentalist
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Dr. Hongyi Zheng, Associate Professor
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Dr.Ting Zhang, Associate Associate
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Research Fields and Progress in 2022

We are interested in studies of new antiviral drugs, Viruses infected
non-human primate animal models and pathogenesis, host virus-restricting
factor, molecular epidemiology of HIV-I. The major progresses in 2022 in-
clude: 1) Aging induces severe SIV infection accompanied by an increase in
follicular CD8+ T cells with overactive STAT3 signaling; 2) BMS-986158
reverses latent HIV-1 infection in vitro and ex vivo by increasing CDK9 phos-
phorylation and recruitment; 3) ZNF683 and higher expression of IFN-a may
be one of the reasons why HIV-1 cannot replicate at a high level or develop
into AIDS in northern pig-tailed macaques (Macaca leonina); 4) A serial nov-
el CCRS5 inhibitors for the treatment of HIV-1 infection was found; 5) A vari-
ant-proof SARS-CoV-2 vaccine targeting HR1 domain in S2 subunit of spike
protein was developed; 6) We found a nanomaterial targeting the spike protein
captures SARS-CoV-2 variants and promotes viral elimination; 7) Several
anti-SARS-CoV-2 compounds were found. In 2022, 23 SCI papers have been
published, 2 PCT patents, 5 China patents were authorized and 4 China pat-
ents were applied.
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Epigenetics and Gene Regulation

Prof. Jumin Zhou, a Principal 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 Zoolo-
gy, CAS in 2011 and became a full time faulty in 2012. He is interested the mechanism of transcription regulation, the epigenetic basis in
viral host interactions and animal models of viral infection and aging. His research work appeared in Cell, Mol Cell, Genes Development,

PNAS and J Virology.

Email: zhoujm@mail kiz.ac.cn
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Research Fields and Progress in 2022

We are interested in: 1) How the promoter targeting sequence, PTS
functions to mediate long-range gene activation and overcoming insulators.
2) Epigenetic mechanism in viral infection and native immunity. 3) Animal
model (tree shrew) of Herpes Simplex virus infection. 4) Study the human
longevity-related genes in Drosophila.

Research progress in 2022 includes: 1) Persistent inflammation and neu-
ronal loss in the mouse brain induced by a modified form of attenuated Herpes
Simplex Virus Type I. This study created a nonlethal model of Herpes Simplex
Encephalitis (HSE) by intracerebral injection of an ICP34.5 deleted HSV-1
virus with an insertion of RFP in the LAT region. The modified virus initiated
a moderate lytic infection, triggered persistent host immune response charac-
terized by microglia activation and significant neuronal loss around injection
sites, and exhibited behavioral consequence. These mice display increased
expression of encephalitis, amyloidosis, neurodegenerative diseases, and AD
related genes. This model will benefit the study of HSE and the link between
HSV-1 infection and neurodegenerative disease including AD. 2) dNAGLU
Extends Life Span and Promotes Fitness and Stress Resistance in Drosophila.
This study demonstrated that the Drosophila AINAGLU, homologue of human
NAGLU, a lysosomal enzyme overexpressed in centenarians, promoted life
span extension and increased fitness and stress resistance in flies. When over
expressed, NAGLU surprisingly enhanced lysosomal biogenesis, and reduced
AP42 deposition in both AB42 expressing AD flies and human U251-APP
cells, suggesting that NAGLU has broader functions beyond its catalytic activ-
ity. Thus, NAGLU could be a potential intervention target to promote health
span and alleviate AD symptoms in humans.
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Dr. Yunshuang Ye, Research Associate
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Guijun Chen, Technician, Secretary
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Liping Yang, Technician, Secretary
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Biotoxins and Human Diseases
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Key Laboratory of Animal Models and Human Disease Mechanisms ﬁ

Yun Zhang Ph.D., 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 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, “Yun Ling 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
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Dr. Wenhui Lee, Associate Professor
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Huifen Wang, Secretary
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X$¥ Lingzhen Liu
$7&7= Zhihong Shi
*<R¥ Xianling Bian
¥BXZE Tianyu Zheng
BUKRS Qingyu Qi
BFU0 Ziru Si
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5 # BinlLv
{253 Mengqi He

Z@EAR (Guest Students )

X B ShengLiu
4BZR4E Donghuan Zou
% 8l Chuang Zhu
EIEZR Jinjie Xiang

SERHLIESE I3 1 K 2022 4E P 1 EHE 5 bR

SARMH ETNEB T ST —RUSITETEE A 2o TR, it
X ) BE ALK St NSl aL; —RAZIR s i 20 R R 5
HFZYTF K. -

2022 FEMEETIEHRE:

1) BEFE AL T 4 WA 4 it N A48 T (SELC) 25 [ By-CAT fERE 4 Bl 7K 43+ LA
BB SR AN g T ) B o

2) PR IR RE T R IBEARE K AR 1 Al M S M I (EV's) F L IREHEA THR R
HRTHFSE4RR EVs ZEFIG I B ik vh & ¥525 L A BRI RE

3) TF R AR TR BE AT 5 AR S A I AR G IR L fk, T 1 R 2
SE o

4) £ XFHIRBE TAEHUR AR OH30 Y RS IA S LI HEA T A AR

Research Fields and Progress in 2022

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

The main research process in 2022:

1) By-CAT achieved intracellular vesicle transport and transcellular
transport of water by promoting micropinocytosis (import) and exosome release
(export), and it also mediates the cellular uptake of albumin and fatty acids for
tissue nutrient.

2) Researches orotein composition of extracellular vesicles from skin secre-
tions of the amphibian Bombina maxima.

3) Researches on developing the test kit of being bitten by the snakes Bun-
garus multicinctus and optimizing conditions for clinical applications.

4) The antimicrobial peptides, OH30 original from the venom of Ophioph-
agus Hannah, is largely expressed with optimizing its condition for applica-
tions.
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PEMFRDYERS AREKBENEEALEE

RGP Iyhe s FRALY:

iRy, EREHSATTA, BFFE, AR, T EREBE R S TS Rl T,
EENMFELSIEE, TGRS ENS, SHERHSENS, PEBEBERIA
T2 IR TR LR % AT, RINTEIEL IRE Z G )7 TREP.OFAE, J Venom Res RBlE
%, Zool Res. Toxins i, EEMNFHRALYRIBEIEEL RS EHEE A . Dig.
YERIALRIBESE, BT R P2 IR 4> T BOE MZGWBE K. SEJSTE Immunity . Chem
Rev. Nat Immunol, Cir Res. Nat Commun . Sci Adv. Plos Biology. Blood. Cell Res
PNAS “E M B30 230 A3h, WAL AR 110 ZT0, HBAREZHAR LN 5%,
LEABAEROR . BRI BRI —SER 2 0, BESRITTAE T0 R

-
1
'

Functional Proteomics of Natural Medicines

-
—
[P
| —
Prof. Ren Lai, Principal Investigator, AssociateDirector, Kunming Institute of Zoology,
Chinese Academy of Sciences, Winner of National Outstanding Youth Fundation, Ten Thou-

—
B
ﬁ) ﬁ
o sand Talent Program, Science and Technology Leader in Yunnan Province, Director of CAS

Engineering Laboratory for Natural Active , Director of Natural Bio-active Peptide Engineering Laboratory of Yunnan Provincial Devel-
opment and Reform Commission 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 230 papers have been published in Immunity, Chem Rev, Nat Immunol, Cir Res, Nat Commun,
FASEB J, Sci Adv, Plos Biology, Blood, Cell Res, and PNAS. He has applied for more than 110 patents. He is winner of Second National
Technology and Invention Award, Innovation Award, First Yunnan Province Natural Science Award. He has directed more than 70 gradu-
ate students.

Email: rlai@mail.kiz.ac.cn

SERALDRSE T J 2022 A0 1 BEUFSE e FSEI (Research Team)

S RL A I R I 1 5 £ ALY, W RR 2k &y LIFASR (Laboratory Staff)
gk DhRE. FEFIRUR RO PORALIRRIZE, 2002 SERE H B TR @R 1)  SHE Bt BFSRR
RINAE Y E R < RIE” M (Curr Biol 2022) ; 2) [ TRPMS & B E fEt BRS
T3 A o R A R O K A UL (PNAS 2022a) 5 3) KRBV (Cell Mol BEN L BIARR
Life Sci 2022a) . BRlG# FWERIIR ( PNAS 2022b) | 4B shaedE% (PNas — FHOT BRLER
2022¢) ; 4) RIHLHEM LL-37 46558 ( Cell Mol Life Sei 2022b) I AD %&fsthpy T & Bt BFRR
BUBI (Mol Psychiairy 2022) 5 5) /R HeHeHE FI7E W OR U 8 22k e g gL P B BUBRRR
#il (Blood 2022) ; 6) RIMHLIKA P ( Cell Mol Life Sci 2022¢) F-8 PRI %% (Acta Exafﬁ i fumif
Pharmarceutica Sinica B 2022 ) f#3%25%); 7) Pt bEmzesh 1.1 28525 34510 Rk giz zi :;:;;;E
BN A5 KLl TAETE S TG MY 5 4 T 5 A D RE S T USR8, AU A it TR T BERS
THRALIS B T o T e
B E Bt BEmRs
¥ ot BIEWRS
We are interested in basic and translational research in the fields of pep- BEl Bt BERRS

Research Fields and Progress in 2022

tideomics, proteomics of natural medicines and mechanism of human diseases. 5 & Wt AREIR
The main work progress in : 1) Put forward the theory of management of % & RS

animal toxin “arsenal” (Curr Biol 2022); 2) Clarified the mechanism of cold =XE @BtE

sensitivity in the evolution of TRPMS ion channel (PNAS 2022a); 3) The new .

toxins from black tooth shrew (Cell Mol Life Sci 2022a), bat salivary gland (PNAS 120 ( Graduate Students )
’ DL s BAUTR

2022b) and ticks (PNAS 2022¢) were found; 4) The mechanisms of antibacterial HEE B W SRE

peptide LL-37 in the pathogenesis of COVID-19 (Cell Mol Life Sci 2022b) and FEERE B X FA

AD (Mol Psychiatry 2022) were revealed; 5) Revealed the mechanism of trans- = F Ep KES

ferrin in thrombosis at high altitude (Blood 2022); 6) Found candidate drugs for ~ F®F B B ZEH

stroke (Cell Mol Life Sci 2022c) and osteosarcoma (Acta Pharmarceutica Sinica e *f‘] K RBRIY

B 2022); 7) The clinical trial of class 1.1 new drugs for ischemic stroke was au- Zﬁfﬂé’éz i;g g_;

thorized. These works have made significant breakthroughs in the structure and James Mwangi Peter Muiruri

function of animal active substances, and promoted the research of disease mech- Rebecca Caroline  Khalid Mehwish

anisms and development of new drugs. Dawit Adisu
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BT A AR D RELORM LI B 25 P E A

i, R AT, R, AT, B mEgyyntk ol 24, EEE
R A YR RBAR . FENGTH R TEE5IEIE (VGCC) ., BRIz A5 AL (TRP)
THIB AR 14 (CNG) B W ZE A5, RS i~ A A= 12F R  X-
WM RY: . BURHEE . e RSS2 FBOWN X — KRR FliA 454 . TIRE R
HATRGWWGE, TE50 T 4 I S WK AT Hh T 30 25 3 55 IR 28 AR s T fig 2k i
NP (UNEEE A FAE . 2485 RIS ) I ARHLIE, N FHZ R AR & Lhix
S A A RAR VG RS> T 25%) . 1E Physiol Rev. Nature. Nat Neurosci. Neuron .
PNAS 45 4 2= AR M) L 2R,

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: jianyang@mail kiz.ac.cn

A5 HIBA (Research Team) LRHEAFSE 5 ) M 2022 AP EFE Ok

#StERA (Overseas Pl) LB RO S EE e AN (AT IR LB SRR

% & it JRA PR . R . BRI . T, HFAE . A I ) AHSC AR B Tl R

Dr. Jian Yang, Professor IR ZER A )2 | A D RERR B , (W] Bs 2 BRI ST LA S 3l 18 / 538 A e A
LA N 25 ) i S i RAR 5 T

T{EAR (Laboratory Staff) 2022 FEMNFEETIFHE:

KRE it SRTER WoT 2 B YAy AL D EELE I HiISME Cav3.2 iiE, FEARIME M a1,

N B A5 MR BT 9 0 HILA o

Fenglei Zhang, Senior Engineer

. Research Areas and Progress in 2022
554 ( Graduate Students )
ICDC’s main research focuses on ion channels and transporters that have
FMEE Deyuan Su

= Sh b important or novel physiological functions and are directly linked to human
> Shuzong Du

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, 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 2022:

Cyclovirobuxine D, a cardiovascular drug from traditional Chinese
medicine, alleviates inflammatory and neuropathic hyperalgesiapain mainly via
inhibition of voltage-gated Cav3.2 channels.
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FTE WRKESTE

FRMMRERE

—. ZRINW K INYIEBFR

L. 7R IE B BRARBE SF e TG IS A B 5 RE B X BRI AR B 22

E 2 W X &R U R B AR (Quantitative
susceptibility mapping, QSM) T E B TR AZE K
Fs e X B BORARKSE, BB A K KIEE & FR
B, AR E X EOTARKF e R EHE N E,
ERXRERAFTRIREAAER QSM FAAR T 23
R 229 ZREMBHNERZ. Tz, BR. TEIK.
. 8% WIREEE D RXEORIRBEFIR T

s, FREIEZ. £, BR. TAKKE
AL R A X BEBURR M 5 R 15K AR IR B IE AR 5%
ZAAMNFRREERLT, EFARKEIRHY
PR FER KSR ERKKIREERR
BEERX, BNNTHREARKESIVHERE
EREEESER R ERX ORSE M TLER
BEESXENE (NMR Biomed, 2022, 35: ¢4750),

2. %3 EGF/bFGF {18 ¥R As FABER RSURE R ER S5

TR AN AR FIEHE R Gk
RBENERAT A%k, BRE, REEKAF
(EGF) F08 14 A5 47 4 4 B 4 K B F (bFGF) FE A 9h
BEOZ (R HE 2 T 40 (NSCs) B M1k, Bk
NeEERFHRNEAERNEE. EALRERT
RIRBLA KR B 15 RS T 288 (ESC) A9 NSCs
ESTEHHAFE EGFbFGF EREH, ZFR
FRBEDARSORGER ., ERKRA, B, AEZ
BHEMNKRFPRUEEITHREHRAEL,
A7 EGF/bFGF 432 893 & 4R AR 7E i A F AP FS 8%
EHRBMNMEE. HKX, BEE21H, GFP R
CHIZRAATE EGF/bFGF 202 4A R R I M LT FREA
SNFEERME MNITEHEE, kI, EGF/bFGF
ANTRE Tujl” A TTH Map2” BMATHEDILES
STFXERBA, M EGF/bGFG 4T 4H B A R 4 fE
MOREFABNE S LB ERTIRE, XEL

3. R MR BEZMEIRRMA S
EREREILEE L ERETNEE 2™
g, SEFRPICTHE 2018 FEHEEIER: £4L

i

I —E 3k B EGF/bFGF o] DU #4822 47 45 4 A IX
K F51ERY NSCs 24 B o f 7578 AN 27T 43
¢, 3RB8 EGF/bFGF RA {2 THARIATT R AL
£ (Biochem Biophys Res Commun, 2022, 620: 76-
82)o

NSC

E 1

EGF/bFGF

¥ Survival and Differentiation

EGF/bFGF R8I RRERR T RRAXRICRIEANE KRS ML REE

SHMETHER, HETRFZTHRE, L
MAE—EBRAIRR. Rt RMTZ IR
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HMRE, AT RUEIRANIXSEAERE Z R 5
REMER, ERFEANMSHATEFA.

EALEERHRIRAAFEA 32 R4BRIEH
WRIWR, KARE CCT B F s 550 R S 5R
CCT EIRMIBKZBMNAR, ELT 365 RAM
25, KCCT AR THRBRNIRMIEKEE/NT
5 CCT BT A RRAIRMIG K, HFEEEANN
£HAE, XMYNERFENREN. ZAREER
INE—RRGMXTEMRRPICRERESRMA
BRAMNKRE, HTRBIEEKESLFEN
MIERE, XEERFUEDAHEDFLR
IR FERANTT 5% (Zool Res, 2022, 43: 229-33),

__Low CCT lights
N

[}
1
- 1
1
-
1
A L 1
1
w 1 year exposure 1
1
1
1
1
1
1
, 1
1
1
1
1
1

/ - High CCT lights

MA

han
1 year exposure

N
: . »

-

—

REeRRATUEEREE CFHRIRMANER, AMALGERR IR
MR EHER

4. KR KB E=EBRIZIZHFBRFIER KR ZE (RSC) RYFEFHALT X

B =T AFE (contextual fear conditioning, CFC)
EAEXIYNTHEER, HEBATOIGEN
S (posttraumatic stress disorder, PTSD) B #F 53%
B, HEKRRERBBRICZERER T RE BN
X K& H# 2R 2 E R RID 2B AL R &t
BRTRANBED - BCEMEREIN, EREE
(RSC) th ZE#EM L HIFOT, BIAMREI] RSC
N IR SRS SR RE M3
REEEER. REMARKPRSCESSTH
ERARITIZHHIRIE R, PTSD BEM AT
ZRUOKRPE, ERIZHENIZIZHEZBEZ ML
if, RSC X H97ARNE5%R. T, RSCHTHER
BARCIZWEEEER, AN TERATETX
JEFKLE (RSCA) MFALE (RSCg) Ay B A 1E A AT
MzED,

BERAXREFRMNRIAAE TR M EA
a1f, XEHERSCHRPMERARREREIR
L2 mABE R RN ERMBEARNEN S, B
BT AFEFER, AR RSC AX X 53 530 %1 550 Hp &
RSCd #1 RSCg WX f97&E ), BE/EX KR 1T CFC
TR, XEgRYHET 1I8F- AR EBE R
FHFREMEAR/ T EVMREME (F-FDG
PET/CT). ME/E#1T 5 /B H0 24 /NAFICIZ 1R B

L 22

Frvaviag (%1

Frravieg (%)

T
L L

"
L T

KEERTIRBIZHEBRKRBEREE (RSC) AHEFRIE X
2T ARARE; B: KAHFAMRICHF I B A,
CE: KRAFEZFRIEAEINGE S Did4 24 Pttt RRE R £
B, 4% RSCd X B K R AETIL L, mipH RSCg & X
0| R %vh K R4 BARiedz K F; F-G: RSCd T K #&47#] 69 K R,
DR T EEARELL L S, 2RI E (Pir) Fodl
KB (VC) fu R 8958 M 4%, # RSCg w4469 K KN %A 5
1Ko

=
\*";}4




/

2022F4R

\

F AR T RIRBIRARICIZ T R ER B 3% & B B
WML, F5477 95T RSCd F1 RSCg T X
HXROT R (RX ) BHNZE, 7 RSCdEDNH
MFEEh Y T I IZERE, A RSCe M5
W NEH, RSC. 85 (Hip). F{C# (Amy).
FREE (Pin) IR K E (VO) 2RIBARERE
RAC1Z & IR 28 FAR A 5 2 . RSCA #HNHIA A R

¢ﬂ$ﬁﬁ]%1¥ﬂ'—ik§$i§ﬁmﬁiﬁiﬁg

HEDNTRENMRREAESH LK. Pirfl VC
AR PR, T RSCg ZHNHI AR RN ZHFER.
W5k, RSC FEMREH RSCd WX A H F&
BRICIZER R R EEM, B/, RSCA W XAPRZS
EEFMEL - B EREIER. ZMRA
W—3 7 # PTSD M Z A FIExE 7 &l (Front
Neurosci 2022, 16: 886858) ,

5. MR KRB Ract BT EIEIZZHI 20

N ZIMILIZIREERRE Y 8
TREFE, Fib, FITREENREERT TS
MERSHERLAEE, R, RITHNMERE
HTEIFRBETUHIVNEAREIZSSNE
BHIRR, 25 EFRERBMNER, b,
E B E R A% SN RSt D FH R

MAMREZIM, BE GTP B EMAN/NGEA
Racl EHATHRME AKX RMT B A EFE
ZEH, BNTEEBETRBNENATIIRE,
EALREFMIRBAERT AR BEAN, SRIBX
B, KREBDMX Racl EUEHREBIAEARE
SRRIDIZMERS; MHARED Racl AELN
RERR (R RICIZ AR 7K o

AT H—TRARAFEREEHFEI TR
g, ZFRARGHIFR T Racl FEAR[E A8 R
3SR R AYSE M A R L BB XS T Racl I@T51E
IZHE, ZHRERRIT BRI S R
THHNYARNEDMX Racl SFHAE—KHBRE
B EERATER, BIARE DX Racl AE M
M B K B 2 055 AR B AR T A 78 D XX Racl A9SE
MUIEFHER, ERENAREI TG EZTFSH
BHE, XI5eMNBRIMER. RATREN,
EEXBEMHT, BITH AR Racl SEHRKH
HEHTRBICIZNEIERBEBRTLES
FIRIZKE, AN EAT S EIEST. M
AWML REM GELE 10 K 24 /NI B
& 24 /NI RES ) NS mzan#)8 S KX Racl
F9E M, KB Racl ZERBEAVEMHPAESTAXM

KA Racl SAMNZBE RS TRE. HENEH,
W NRE, KR Racl EHRSHN&EEHTT
SIRILIZ A F S 51, HiCIZKF RERER;
MEXKREDRKEX Racl BEMRK, iL12KFE

A Light-Dark cyche C— Light period B Oark paricd

0E:00 000
1700 21:00

Tirred of sacrifice
o900 13200
B 09:00 13:00 17:00 21:00 < 09000 13:00 17:00 21:00

ractcTe [ Rac1GTP - -
Total Rac| = - - -

Rat Trae shrow

Total Rac] == e - -—

==
e
&

-
=
LY

=
™
-

Rac1-GTP! Total Rac1
{normalized to ZT1 group)

Raci-GTP/ Total Raci

[mermalized ta ZT1 growp)

[~
=
=

0000 13:00 17:00 21:00 09:00 13:00 17:00 21:00

D Light-Dark cycle 3 Light pericd m— Dark period

Lo}
08: 2000 Heotl
Animals trained at 09:00
09:00 +—Time of test—=09:00

Animals trained ot 71:00 08:00 20:00 0&:00 20:00

21:00=—Time of lest—=21:00
F 1007 -o-09:00-8-21:00

E 1007 0-09:00 = 21:00

# 8o
E’ =]
g 40 E
w I
L Th BL 1_31_3 2an74d
Trials Trials:

FKERITKRIED Racl BT RIRIDIZHR N

A: FRETAERE, ey RBEE Y F L8 & b
8%, MALE—R P9 &, 13 5, 17 £ & 21 LIAH, 40
Racl & a8y XH; B-C: TR E, KR AfMiiE D
X Racl &P FEEF g TALAL Y D: FRBGHAER, 9 &%
BMARRAEAARBYGF L E#HITHFREILILHFE I HE
1 NBE SR 24 BB BEATIRIC AR 21 BERAAN KRR ER
AT L9 St H R ARITICF I E 1 D at 24
BB HATIRICH R E: ALABH A RATTAR
WAL S 5] R AR TN R T Fr B S AAI 3 KR
PG RUTANE 3T S
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WERBFHS. s, HTFINRMIRBRFEREBIEN
RRBL Racl BVEMIF BMBHARAEREBICIZ
KIE; MEEKRR Racl 7AMERSHEARLST Racl
N7 NSC-23766 I BE K48 & T X & (B iC1Z A9

Bfh. ZMREZER T LB KRED Racl
WRBRICIZNER, ARANTHEERHERILR
3% S22 B % o 2 i B R (Front Mol Neurosci,
2022, 15: 871679),

6. & BUBIRA A o 5K R A o X AR K B A THE B R R 2% 97 5 7 B R 3 5 5

INMR AN EBFEEZEXREE, BEES
HARBHERRNMEF, NIRFEMHEEEZM
o REFZAREMMINENES S TINFRE
M, ENERABEXRE, NTHRHENEMNRNE
&1, HMENHNAEE, EnITRERNNR
BASFRIE SR YIEMEIE, X 19 RAEMERIE
HT T ARARMNALIRANES, REBERITES
MzE R, B1% 3 EF XK 4 (Learning expert, LE, 7
MRIRANESHEFHES ). REKREH (Reversal
naive, RN, S R#EFZ IR ZHN AT ) AREETR
28 (Reversal expert, RE, 7£ R # % 3] R S B9 47 ),
EES ['F- R A SR ER FAHMEAE
(""F-FDG-PET) 7> B ZE AT &5 FFHART (B4 ) MR R
B AR T REE, FARTEENDT
XIR7 RN, LE # RE W S EER, HHEEWY
AN ARSI, DULSKRER R TTIAR
RAMESHRARAEENTEKE. AELERE
7, RN A ZMRFEZRX (NAc) #AUE,
BHBEZM NAc £TERNME B & a8 K& (PFC)
G TH BN TR R FEAXET S
LE 40 RE AR IHNEZFEEERICIZREN
XBAMEY, BRATCERXFEIRX, MK
5 RN @S 5HTEHIMMMNEEESN PFC KX,

1. B iR B Mk RE

BABZRS -1 (HSV-1) @ —FEAEFZ
FRAEHERS, HREAPEHERG TSRS
ERERRSHRE HSE), XSHEEERRA
MK BWEE, NEBEMHHRETREERIR,
BBt NI KENMER G ERAE, Nic

L 24

REESS RL) MIEEFIMNEREHSTHERE.
WTEFHIMCIZREE XN EZ P IIENEEEE
ANS8. BERIEMEZ, NAc # PFC WL Y
EATBRGENINERED, REFAEIHAERE
EHMIEFEER (Zool Res, 2022, 43: 528-31),

[ —
. ] TR
1x i )
tﬁe_u i e - et it e A s
- i
§
pre— -
‘ - —_— 0 )

RERIA RN P S5 AR X X B TIR IS 1+ 5 7 MR % S
A: RIEHARAZE; B: RN 4= LE W& Ml a9k & bk,
RN #1£4 NAc T LA a9 H KM E; C: M Kfx RL M4
MK % 4%; D: Venn B 277 LE. RN 4= RE W £ A 5 i X F
BEFHGWE; E: MTHESALRANEFGHREALTER,

IZAAHINEEZ R BRT, BAISRETRLSEN
R EAINH ERBEE HSV-1 B/ R AR
2R % (CNS) W18 % 5| &t R il B yR M a9
%K, BRRERS, EEMRAEE, ERIREFAE
RRSABEA/NRAMAEH —FREFEHE
FME T (ICP34.5) FE BRI X LR A X HHH
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NE B FREHE HSV-1 %k, B 7 —F18
MNRIRRIRE, SECT WNR R SE LA
FENBEERREMRMRE . XFFRFENMERE
HOE T AT ERERN. FARRERRS
E5BE, RESETHETEILNNRNBTIE
HER

T RIBT T HSV-1 BZAE CNS FIFAHAE
RIS R MR, HEERXET AEH
ZIRBREAEMARTHRE, NRMERESH
ZER R REMRT — YIS B ER,
SR%NT B BT B A4 B HSV-1 FHRE /N RAE BT
RBERTHARRNAE, BZMRE2TEHAE
M — BB R TR NIRRT (Virol
Sin, 2022, doi: 10.1016/j.virs.2022.11.008),

=, BRIEET S ARCE TN
1. HE RGN

A LAT B irececsto it
- e e g
.
—
Birl ICR0 P4 o
W —— | ] 1
T — i
T
A — e k-
poorgh |
[T prrrg—
- 3 78
€ oo nn 300 D Fes
r i
Jarz
leas
43
ke : e
LM LidRa . i
e

$38583554355
£t
F4AAY HSV-1 LMR-aApA HRE/NRARE B P ELLRFMAIZEES
A: TAAEEGMETER; B: HSV-1 & F b F s
KA S, C: RELRGH FTHM ET LMR-aApA #F4k
AHKRARMARRS; D: PEAXENGRETQOLBELEE
27 LMR-0ApA # B A L3RA3EAAL ) .

L1 357 B /R R i BRI B T AE AR 42 A O+ 22 30 i BL A

Fa] /R % B 2R JR (Alzheimer’s disease, AD) Z&—
RESEARNETSEHR, TWEFEARRRY
BEFEMBRTMERZ—, DUAMIGEHTHE
BBRAEBENRKRE, EFEMNHERER
LRI A A R R DEER A AR AR R AT A R 4
R, BRINAMINEERETRIN, AD BEEREHE
HERER. WETAEIN. HTERE. OWLOUNSE
WMEFAER, XEERMMUEL N T BENE
PARMEERRE, EOREINREEBERNIAFINBER
B, A, BAIXKERRESXRNMEINE
ME s ABER. AMBIEM R E (medial prefrontal
cortex, mPFC) £ AD mEHRP A EEETENE
H. iR&W, BHFERK. EEURKRTER
F 5 BX 350 9 S48 3R (pyramidal tract, PT) #427T,
MR, WiE. ER. BESEANRERER
MiEE R, Bk, AD %% F mPFC XA PT
HETRITEN ST BENHEBMERNKE,
bSh, PT 3 STARIEIR 53 F0 11K o] IXFE 1 5>

71 PTA-type #1 PTB-type MK, BRI E NEFEXH
KHMETHEAD REFREFEARNREZT
£, NHEBHERNEERBREARRNEM,

3t ERB S EE, EALRESRTIREAA
MRARIAD NRAER ARRT KR, FIRBEE
ERR, BT T WK PT & TSR H A4
SUHEAEREUREERFTAZBHRER, ¥
RARF A ERERFIRCE PFC A9 PT 4
Zit, Mo ax E#fTe MR, XKW AD /)
REREFRAMETHNENEERFENSEZ
S, TEEEUNRP, WIRHZERRAE A-type
PT A TTRIE 7 RTE A M A IG5R R0 (E B L
RIEIEA; IR E T E B9 B-type PT 3
ZITHRIE T EB AL BN EEFENE
BALAMAR D, HA, A-type PT #ETTAINE
MBS T EEUNRIET HAEM, BEFE
R % FERIFIIZE MR A Mo AW A AR
INRES BT Ao
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Lo, HRAREBIS XS KA Tk kA
FHER, ¥ A-type PT HEZTTEH AR R E AL H)
ENTHEETEHEEFRIE Kv6.3, Bt BZuct.
ERREENE. BYHRE qPCR FFEX, WE T ILE
2 ITT Kve.3 FRIXMIFER, FH BT Kve.3 fyid &k
&, Witk THEEUNR A-type PT AR THBAESR
BRI T ARG, X—F5R3T AD k5
R EENFIRE T HONE, B tx PFC
AT KRBT IR (Cell Rep, 2022, 41:
111577),

1.2 | AEME S IR K AD fRIEHRTHLH
EA LR ERNIREMASE LRI E R LL-37
MFIATE AD RAFR KRB EEM, #—FTHAREK
W LL-37 f] USSR E FRiE CLIC] LiAFER
. IFHOE CLICI N SEMUBHRESE.
LT BN . MAMERE, NRIEAE
MYELRER, LL37TJUSH ABRIEEFS.
WMARTHEELE . WATTIRT, LHITUSBIRE
ARFNMAN = AR ARFRY K. A RAbTT 8 M FIIAA
L1 RE 11155 AD HHRIEAER . CLICI EREEL
B/NREETF WM CLICI-LL-37 BER EH4 7 X
LRIBERNAE ., BBHNE, MIELERT AE
Y FHRIRER LL-37 K43 CLIC] B9RUE B

an A

Meuron
l Inflammation "
ol e
Membrane ¥ ahs / I
g | "
4 ._.ﬁ..__~~'\ia
s T 11
R & Infection e s
; = _1&
=l }
1 == Up-regulate or promote
\ _/'--'-I‘* Harm
Norma [ Partial cell membrane

2 ' A
w7 - o
L e - - -
| Bcusm 1 b - - , :’:,-
| v
| b » i » \
T "y o h
i [ -
:'}7 o rman e -;9‘_ 4y
| | [
L ']
& &S -
A -
e Ty [P, - a—T .

B RSB ER R 2 B AR & AR R ER RE AL

51, BEREIPRB ALK ERKIRELN LL-37
Z8EHCE CLICL, M/hRAMEMR KL YRR
B LL-37 % B 8E J1380E CLIC1, BTz RN
AR — LR RRE, MmINZEDHER AD B
WREAXMRDBR KK YL LELE, F
EE| AD K& 5RBRFEMKE M K LL-37 EA—Fh
BRERLERTERIE, LL-37 82 AD %4
H—HMEZRHE T, I, ZHRBE—RE
Y CLICI H9RM M ENF LL-37, F, LL-37.
CLIC1 8% CLICI-LL-37 B {E#R{ft 7 T 8¢ 9 AD
SBIT BB YT & KBS (Mol Psychiatry, 2022, 27:
4790-9),

L —
4 Cytokines, AD
ROS, etc

Hyperactive

LL-37 #& CLIC] &S SHESHIREM RIS RERRIEE

L 26
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1.3 f&#T ADAM 10 70 y- 2 EBIRFiH) PTPRT (FSESFERKIAE AD RELE LR

H{E IR

SEMHEE A -B (B-amyloid, AB) B9 40 A SMTTAR
ERAMME LM AD HEBREFRE, RIE
EMFEARE, EROAARRMINERR. B
UMHETHRFETMETFEREZ—, Ap2—F
RETHBEEANAR, RAEHFEORNFEAD
(amyloid precursor protein, APP), MALHI L, Ap
AR REREMNE: p A APP RHRES (B-site
amyloid precursor protein cleaving enzyme, BACE)
A y- 73t B8. BACE 7 AR 75 B9 N 7K i 45 49 15
4h3E APP, T y- kB (— T ERBIEERKR
SEMERL PSENI2 (N ZAMESY ) BI A
| BRIAEE R RIE T APP B PELE ML, KL
T APP, PTPRT 2th—HMix4FRM 1 BB RER,
EMELBEMRMEAPEEENREER. &
i, FEMNPTPRT FSEE5 ADRERLELRR
BXE, MABE. ZBNHARLI, PTPRT 2
I AT STAT3 (FSHNERRIER S,

ERIREFTRIRBAARARAKI]
PTPRT REX B E XN EEOMEMEBER
10(A Disintegrin and Metalloproteinase 10, ADAM10)
M y- 7L EERIFTELRY), Ptprt mRNA FRiIAKIFEFE
AD 5 A FI/NER AR BY 19 K B 28 41 1 I 2 2 3t K
Ko Bt—HARLI, H ADAMIO F y- 7 ikEEHK

IR A PTPRT MAEMR Z4491E (PICD) &
B, RBBIRTFNZEMESEHBEEMETHZ
M. #F PICD WAL D] U SBBRLES®HS
FEEFHCERE F 3(pSTAT3) WA NERE, FE
& PTPRT K%Y, RESBHETRT . WEH
AN F5 3R PICD M ERIASSHE R
FERL. HRRRSMIAERRABRACIERNER
FIARET, s, PICD 895 FRIA RN T IUpE
1 APP/PS1 /\ER 38 I o B R 1L STAT3Y705 F1 AB
B4 K, BRI UED B E AD /NRAREY
RGN FIT ARG, XL LIFRHA, ADAM 10
0 y- 2 AEGIRFRAY PTPRT 1 YRR, RES4ET
HESESIERTRSS5T AD MERTHIE
(FASERB J,2023, 37: 22734 ),

[ PTPRT in neemal brain FTTRT n AD beain.

P P YL oo i (] [l
L] | 1|
™ T
[}
[
llr.'
II':I-' . | - & %
dl /A t,;'i.:r ‘—‘\;
"-..___'____..-rf = ""-______.-ﬂ' -

ADAM 10 F y- 5 BE{R#IEY PTPRT (5 S5 SFIERIETE AD RERE
&K RP{ERFIIE

1.4 %3 S- TREEL & Bt H BGE R BB IS MPTP i S/ RITH £ IR R IER S FHLE

T4 7%5% (Parkinson’s disease, PD) & —F1% Il
MEERGRITHER, TEREFITIERREE
HEERERETEFEZRMNEZEGFHE TR
FER S IMAR B S, PD IR RMBER L MBS
AERE. EaREMEB T EHEFFENER,
EEthRIAL NIRRT . HIE0. ERZAME
g R EEFIEEEERPD ARG E 4, ITEX,
RAPD I RBUGERFHE, BEEDFHHIN
AE2FEE, XSEEATYRAER PD MY

L 27

MIt k. Bk, RARS PD fURIEEYLE], XHHAF
& PD INTRAFIET 454, BERA T EEMNER.
S- WA EL A Bt H XA JRES (S-nitrosoglutathione
reductase, GSNOR) [§ ADH5 E R BiL, =B
SB§ (ADH) RIEHEIL R AR KI, &9
KM HY GSNOR BEIREZMERM S- WiHEL,
S5 ZMEEMRELRE, AREARES KT
5(cyclin dependent kinase 5, CDK5) 2 B #%& Bk #h
BEERETHORR. ERAXREHKNIREALS




Key Laboratory of Animal Models and Human Disease Mechanisms

ANNUAL REPORT 2022

AP&
HID

GEBRTEALIL, 1- BE 4-XE -1,23,6- IS
IE (1-methyl-4-phenyl-1,2,3,6 -tetrahydropyridine,
MPTP) 885 S CDK5 NS B®ALX £, 5 PD
B9 % & (Autophagy, 2015), B2, MPTP 1Tz
CDK5 M SR A%, iS5 PD AL, FAEE,

XX —[ald, ZEAEASEEENDF.
MR NRVEREZEAARTRAREN
MR, 1L, & MPTPiE S/ PD &
1, GSNOR EEFIA LI, F#¥HEE CDKS 5
BRI, fE/NRAMAEREF, &k GSNOR
] #i &% MPTP 55 8 CDKS M S B EHIE, [
B, SE4R/NRMEL, GSNOR iR HEE X =
7 MPTP i §H) PD- HAERE WM&, ZE
FRMATMIET ., #—PHARKI, GSNOR &
BRf5, CDK5 89 S- WHHE LB IRIZM, XME T
CDKS5 # B &M, #mHlH CDKS N S Bk,
RARIAHBET MPTP 5 51 PD- #HER, it
13— 7 X B GSNOR 1 % 5 N6022, %t
% GSNOR $E 53k #t 47 PD TG FIE 57 B9 o] 1714,
R N6022 TRAL /N, THMUHE MPTP iFS

1.5 #57R R A 5w XUBE 22 = H iA1= L)

FE# 7> BUE (Schizophrenia) 2 — 155 & & BARY
BEEEeREENBIERNERFHER. BER%
71 (~80%) RBBEZNE REHEZRNKEFRF
FEEM. BRERZSM (SNPs) 3K T 4 23%
MER O RERE N, RPELERTRAERM
NHEEFHNEEEA, SEFAXIKPR (GWASS)
A 3p21.1 RIFAEEE R SHEH D RENR R
BRRA B, AT, 3p21.1 KBS EEERNE
RMHRETREEBENS FIREN G FREBRN
BREAEE, ERXREZTEIIRSARH
F AR B RAF AT 3p21.1 REFBLFHE—H
FTWT 5 CTCF 4 & BITNRE AR 2 5 12535629 (Nat
Commun, 2019),

A7 #H— 8 A 12535629 RS B TR

L 28

fZE M, X1~ GSNOR T4 PD F AR,
T MEE <. 1ZW 5 F A GSNOR &kr/ MR, %
MPTP ESHIASHRFREF, EIAT GSNOR &
13 8#E CDKS5 #y S- WhHHE L 1&1f, #08 CDKS Y
HEEMRENSHNER, #ims5 PD Mo
] (Free Radic Biol Med, 2022, 189: 111-21),

GSNOR WT GSNOR deficiency

i Knockout
) GSNOR  pgp22

E inhibition

e

CDKS activity
Autophagy

Neurotoxicity T Neurotoxicity 1
PD-like pathology PD-like pathology

GSNOR @i {2 CDKS5 9 S- WAHEAL, #HMiE MPTP i5FHY
MEHEY

CDKS5 activity 1
Autophagy

ERMHLE], IZIRBART 152535629 KA Hl#
17 RGN R. RIITNBELKRA rs2535629 2
—NEFRENEANRE R, RIABEMWKRE
B EE 4> #r 3R AR 152535629 5 A K KN 3 MzinE
® (GLT8DI1. SFMBTI 1 NEK4) By FiktH %, i
—SERAFIEDTRIFEXTBAELL, SFMBTI 7
BHARESRENHEATPREABETIA, 6
R EEBEIERA 12535629 5 SFMBTI §y
B FREAEHEEER, 7R 152535629 T aeBid
KRB SFMBTI FA N S D RAENE
RRMIEBERPABEH I RETRESHTHE
XERESEN. Alt, ARARHFA—FIHART
Sfimbt] TEHMARZREBHHIIER, &I Sfinbtl B
BEHATHBANBEMD L. FNERARER




N\

/// "F",\;» X
@

I ER RN DRSS ARERNESATRE

N 20221F3iR
B Sfinbt] AR SHANENMHERGEREXN SHEHOREEEREX, XUMARES FKELE
W, WRMREE St RIE Sinbt] BEHM R AT HEHRDZEN LR 152535629 X SFMBTI
TS R EFIBE, XLEIFIR 245 Simbe] TTRER IBEAE, FRETHREERSBEHEIZERE >
IR EELENSERIRES K. &/F, il EHHHEER (4dv Sci, 2022, 9: €2104786) o

7 E B R IRITIUESE 152535629 ZE R E AR

|Gometic

y ] Ehe, o pol.t o b : e 1
L L] i L a et - o L _— .
- - r & . - - - = .
=T A LYL AT WL el < # " - .
f— : 3
. |
- o % .
= - e Il AL ] | | 1
e —— o | . +
e - 2
it i it f |
= f i ?
— - - 1
F e ¥ LE ¥
= o i |4 "
| sqmme ooy |
CHF aa4 | P ——— L. — e g ot sl — . .

1s2535629 1B 243 CTCF 54 1B1E SFMBTI HIFRIA, HMENIHE L B S S REX K

LEoh, SXRHAERRORENKERE SRERENHBEYE (Brain, 2022. doi: 10.1093/
10924.32 KL RN ZIM B —NINEEMEZER LS brainfawac352) o

fiA2 1510786700, FARARRNFRT RIIHHR. A S - e m—
AR CHRRMIER s10786700 EREAR 1570 o {11 (i o
POREHRESHEL. MEGRERESRR | W — '
FMrs10786700 fIF B FRYBAFHREE |~ e T ™
MEL = ORISR 10786700 BLIT qu"f;'f’.“ — g S
4T EP300 R REST (%68 pUET SUFU BB R5. {7, e -y
BIE, DERBIBT Syl BRATHHNRRE ] | e -
FEESEREEE, REARRRRETHE § o .
REEHLE. CARMEFADEARAEER e e
510786700 A HENEEFSEEER, B 25 -8 SN
R RR T RRTHABE SUFURANES | o . N
MER BRI AR L, BHHERRR. giwf_-_d L S
THREATERETRER EGARBY 1| 7 T el

Lo -

REEFES. RUEFAZ, REEFALE. EF
HYtE . hEAREHRE @ﬁﬁ-i{?%iﬁ I % 36 Qéz_i—g THEEME KBS IRIEZE S rs10786700 ZEFS 4> ZLAE 1 B91E B Faa 51l
_ A. 1510786700 & — AN A Ay 5 R E 69 L £ A& % 5+; B
oy ¥B ZREE = T ER U
MRMETBUHRS, RGBT TR D RENR 1510786700 #99 F Iz p 4l ; C: SUFU LA 2 Kb
B TIREEE 57 1510786700 MY IAD A HI R ES S5HBH  wtanm.

1.6 WHRIE X ERFNIIeE EEABFHR ENNEMBHER. RTRFLXIU, BPDEF
W AE 5 B & 58 (Bipolar disorder, BPD) E—f ReEMAREMETE, BEEENBERELLEE
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AM
HID

A 2030 %, BERABBENTIERRZ—: KX
EWM5nRA, BPD WAESREMRERFTE X,
BPD Wi 514 80% &4, FMPHEEZEKAE BPD
MEEFETEER, BEEEN+TFEFR, £ERA
XEXHE ST (GWAS) EXRIE T % BPD X £ E
E (loci), AT, XLMBGEREERNSEEZE RN
a7 BPD 19 5 Bl B BB
MAWERERAFMRTE, ERLRES
S SFHRBEAREESE, RARGHHART
BPD Mg iz £ & FaYiEE L H EakBA
KINAR (S émﬂ@?)é’]f”@ﬁiﬁar,nﬁiﬂﬂ
AR BN EEPE LR, L3216 M0
KEFHEER BPD NG EEER, BEWELE
iR EERE. SNERFRMEREST. HEE
FREE. CRISPRICASI N SME R HIEFIRERX

] BE 2
W, RGEMRT7TXEDRREZTRNIBAENS,

S REBEWRERESTIBR T RXLED
.14_*-\,.!.'_ ) BHEFEY i |:\'
a mieme j i Lo
| il
dad |
ATGAATGA ~.lLlMH . FLll .
T i
o s :=—_
HAc Dby lopd -
SR Dhane-peg Rap ——e
BMHAAAC Dhae-beg gl e
H-SeR_PIIX]
i i R — 'T‘_F_—
EXHASG H3R T R —
P — —

MR RRER K TR
A: SNP rs10896081 % *f PBX3 49 25 &

l m ]ﬂ' AR
.l ,-; .;s e - F
.i == [Hl 'Hl
0
- -

BET R 1510896081 AT REIRIT B
; b: ChIP-Seq %t 4% 2 = rs10896081 Fit i #) DNase-Seq 1z 5 (% % & ).

REMEETRARNBERER, &5, BOH
3 PACSI( E £ & # Ih 88 4 SNPs rs10896081 #I
1s3862386 IHE M B TEEEEF ) W RERAYIFIE,

ERMENREREEHE TR RIEL PACS] &%

M RN ZE, RRZEEE BPD # ”STE’]EE
YFHNE . XL R TRIX LR E F F O REIRIT
MK HEFEE, 1 ﬁﬁlﬁ&ﬂﬂ#ﬁ’%ﬁgl‘ﬁﬁ%%@?%

PERIE, BRASEIRERERNXE,

Z TR Gt GWAS £ 31289 BPD K&
BETFFRINERBFNERERAZBESRD
MR ELTR, FNXLENEMEREERNIF
BT T BT Lo, XM Ihee ik
REFSHBERERRKREX, XNXLREM
BETFMRIEE R E— T INEE L EMILHIH
RIGHF BT8R BPD f9i& AL FIFBURIE, M
A BPD AT IR B EEL S (Genome Med,
2022, 14: 53) .

Mg il

_Lu.‘

25 PBX3 ¥R EFHEIBIE PACS! BEFRIA

HERET

ChIP-Seqfav(éi@)%aéﬂ&éﬁ%"ﬁiﬁﬁ(%é); C: BEARLRE T, LMY =AmLR T, 1510896081 9 T F4x A H *
AR XEBEREES T ASELAR; df: 34K PBX3 4 ] PACS] 9%k Ei8, YIF1A #9% 35 Fi8, X% % PACSI 4= YIFI1A

% PBX3 #4%; g: SNPrs10896081 4+F PACS] K # FAMF —ANATFF; hi: a4

# PACSI #= YIF1A ¢4 £ % %8,

2. B BRI S 25 5t
1 HRHIRRRAT 5 25 F %

rs10896081 72 P9 &4 2 [ 40 K 3% 89 - K F-

2.1.1STAT3 i@iFEi CD8+ T BB REEREF X LmPER L HIFI

HEREEBMERAMETESEM AR
BRI EN S, BEFAENEBHET MG
(TFH) FfIEE BB E4FM, MAA HIV/SIV BR

MEHFHNTEMNR, ERIREMRKEFRBAALAB
1z ﬁﬂ:ﬁ SIVmacZ39 ’lgllﬁa¥%$¢ mﬁ%ﬂ]%*ﬁ@ ’
%Uﬁﬁéﬁa/\ﬁ'{i ﬁ’l‘ﬁﬁﬂiﬂlﬁE%ﬁmﬁ?_ e
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\

BRI T, RAIMNTE SIV B 2 F¥/F,
ZEMBHRERBRNREZS TEERE, 7
BEHIMFE AHPEAJER CDS+ T AERBEINE, Lt
BIREIBIL R [5E 50 (5, AMEREZEEESTFLER
ZEEBRBRAREIREH CD8+ T MEEIHR AT
N, ZRANEBEZFHTRERGABRDFRIELB
MR TE R IR LB E F 24 CXCRS, SIV 181 &
{2t T CD8+ T Hffls FkiA CXCRS i3 £ Z i
ERBXENRSIER. NEERRNERXE,
JFE R A9 CXCR5+CDS8+ T 40 A% 52 88 9540 477
584, AMX—WNEHNAEHBFEERE, K2
RIERYEE CD8+ T MR F Al BEZ FRRIR
FRE, RMEFBRNREREHIRNEN.
83T XX £ CXCR5+CD8+T 4R 1T I RE S
1, HREANFE—DSRKIAEZFERBRAIEE CD8+ T
MAEE FIA T B A& 3% K & F Foxp3,
RFRIATNRES F IL-2. TNF-a F T-bet, FRILHAH
REMRBEMRGIERTE. ARRVNMRKRA
ARETF SIV @M REFERMR, SIVIBMREEE
FAARAY ISR CD8+ T AR E s RIATHEE B, B
EFRERENENIRSER, RRHIEE
MEEIE, ESBBRHERARLI, XLRE
CD8+ TR INEE R E IR B T STAT3 (95 EE 1L,
i SIV 18 M & T BR R M B2 45 5 3k 14 IFN-a F IL-6
HI TR R U 2 {2 ¥ U878 CD8+ T 4iffl STAT3 R%
EHHRBRE. ZMRKRBEREREF HIV/
SIVIgMRENNERET, ANKETRSEE
7189 CXCR5+CD8+ 8l T AR LA £ e %,

¢ﬂ$ﬁﬁ]%1§ﬂ'—ik§éf§ﬁmﬂi;§§!ﬁ¥

RAAHMTREER. X3 ZEF HIV/AIDS
BEXAEGRTHRHTRERTHN, FEEMN
TEAMNINE TN, BEERMEE (Cel Mol
Immunol, 2022, 19: 1042-53),

a Wipusmeg,_nirisl

i | Fang 5N
o _B

Youweu_ B
-1 R
= cas_aew [

. = | Fang BN

o e ||

& i 5 -
- %-»"v. W q_.l"_“*’* L c:" t""*“{:-’
i Cosmproasion of PSTATS sad C08
T e o
Bacarizanria Bt o lih -3

. Bl L

SIV f@ Rk 4 R ERRIRAOIE CDS+ T MANA SR I03H PRI
B &340 STAT3 BEEL

a: WEREE AR THELEE L L P S A CDEFe
CD8 @ity A 454, SIV 1B EEFHEZIAKRE CDS @
feidid; b AR XM ARAEM TSIV AL FHRBERE LA
A £ & CXCR5+CD8+ T M tbfsl; c: ik X&mMa K40 2
= SIV B e 2 F FrHE 69 CXCRS+CDS8+ T 4w fie 3 & & Hiks B4 B;
d: THC-FACS AR BRAz 0 ATHR R 277 SIV & § 2 SF B 6988
Fo & KPS R F A 49 pSTAT3+CD8+ 4 it

2.1.2 Z¥ ZNF683 ¥l IFN-o/y 2HIH HIV/SIV I FERFREF REE L BIEER R

R ERGE HIV BREN TR, Thb
ERERE R R R E R A A HIV 569
MR, AXERRFERSES, MABHME
MRERERE, MENGORERE. BEHR
mERTREAEIUIRTURS RS, AmEREE
ERR, BERRHRE,

ATHREREREE SHMRRBAEZ

BHXR, ERLRERKERBAN WHLR
1T T BED 16SIDNA FIEE KA F, IER
RP #1 SP Z B EmERZFND FIGE,. AREK
I, RPAMMEMENS SP AR, RPAGFHE
Family XI. Enterococcus K. Ezakiella % %5 75 M
FURFEFEEZNILBAE, R RP HTREHI
i BB IS e Rk, BT AP R R R AT, BT
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T RPARFERNEXNSFRE LA, XEME
MRRSBNER, BRNEEZNE XEF ZNF683
#ESPUAMFBLBES T RP A, EMEEERIE
S, K I ZNF683 ¥ AN T CD8+ T 4 fE g 1
JEF] IFN-y B9 k88 71, M 2> 7 SIV 5 HIV

@
//q . H :..' Activation

ZNF683+ CDB+ T cells

'..__,. ¥

.H

ZNF683- CDE+ T cells

AM
i
MES, #—THUEHTHENERE, XLEERRK
BH, ZNF683 ‘I’ﬁé% CD8+ T QIHH@Ij] ERIRSYI
5 SIV 030 BEALF TR R RERE X

ZWM R A BT A HIV-1 BEE R R TR G
(Viruses, 2022, 14: 719),

&
ﬂ‘.ﬂ‘
'ﬂ‘“

IFN

viral and microbial

..‘l Pr
translocation control

liferation L

o IFM y

viral and microbial
translocation uncontrol

. Activation

R EF ZNF683 £ HIV-1 Besieh g4 B

IFN-o 76 HIV-1 2 ERMBEREEIGFIRSE
HIRER, BHEABMRERNIERE TP, A
T W3 IFN-a 7£ HIV-1 @M B BIER, 2%
RIFBALLEIR T HIV-1 F SIV, 0050 BRI F TR
SRR EM IFN £ 5RSEHI R LB
BAERM, K SIV,, 0 BERIEE RS M EAM
F 40 48 5% 3 DNA F RNA /KF 8 Z 5 F HIV-1
BRI FETRR, teoh, HIV-1 B dbETARAIA
R TFN-a RIAHE T SIV 0 BRRIEF TR, 1B

PR &l & 7 Tetherin A1 MX2 [ % % 1 F IFN-y.

TNF-a #1 IL-6, &I E {17 HIV-1 B AL Tk
MER R RIKIKFELE T SIV 00 BRI TR

RINSEIE tiF B 7 HIV-1 B &H 7 4L L W4 PBMC
FEFIRK, IFN-o RiEKS, BATESHIR
FWRA. ZHRFR, HIV-1 BEGELL SIV, 0 7EIE
FHBRPIESESHNIFN-a Rk, FSEFSH
HESIRE, X8R HIV-1 AL FETRRERT
SRR EHIRNE B ARIRERE Z— (Microbes

it RT-qPCR 1 IF &0 7 # IFN-0 BES B ERET  Infect, 2022, 24: 104970),
Tetherin, MX2
5
[ .".. i;
., Loty [ e ]
L] .. :Higher _Higl:lrr | Elgh'r antiviral state ‘
11' M- ;:--_'. = e
LT
IFN-y, TNF-a, |
Tetherin, MX2
L
\ - g >
SR s L ™ " [ . @ L ] o
= a
1.0.. --""" NPMs -\-— - : B _-.. LW'er_'i Mwu‘.néiﬁmu
SIVmac239 IF¥-a Y < ;

IFN-y, TNF-u, II-6

HIV-1 tb SIVmac239 ZE AL FIIRER SIS S EoiitmERES
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2.1.3 Z¥ BMS-986158 B—MSBRS HIV BREGER

BTESRALRES, BENEERRS
7% (cART) 2 BRTIR R _E &7 2B 3MIE HIV/
AIDS F E&, cART 82 F & #b #] %) HIV Bk 3 & 1K
MmREET, BRANRSEHEEIZAEN L U
T, BEEMATREMERERERNRSIL LR
HIV/AIDS 2%, HIV BRENGFERBE LR
ERMRARRE, BRRSEEHI REELIR
NLRZABMESH M. HIVERAWERFIES
TEIEFRAY, BENRSERBEEEHETH
ERER. EAKKA. KEMEZF, MWT~=B#Em
SRR TR ARE. BER MR HIV
A=REBEER, TERRERGIRIMTEEK
HFE, — B HIV EEEPU cART 557, XL
BE MRS ER R,

“CHURFRK” E%ﬁﬁﬁﬁa ﬁ%&m$
BYSRITRIEZ — XKD ATY . B—P2EH
%wMU%EW,%ﬁ%?%%WHwi%ﬁﬁ
£k, ILREHFRES, B <HE" PR, £
TRESGRERFHRARSNRENAMRBERS
EIBRNARERSEH SRNERRERN
FrEif®, B« XK SR, KBIHRERSERD
BRBESENBE N, BREEFE—XERERD
HIV RS EFFFERNHEY, SNBILITH
BRI HIV EH189 « Mgt », Ri#rFRsSNEFIELRE,
“RURFERI R REE B AT IR RIXIH R,
e 7C HIV BRHUE R Lo

BALREMKERA LR EWH TN
SR imZEAG AN HI I BMS-986158 B— N E B & HE
RECEEMERN DD FIUEY . ERFP, EBERA
45 R J-LatA10.6 B H, BMS-986158 &E B &
TEIZ MR AR B R HIV f93RIE (EC4=31.83 nM), H
EMEERTRMALEY IQI (EC,=572.68 nM),
BMS-986158 XF 1< B 1% 5 cART ;A7 AIDS BE &K

2.1.4 Z#1 HIV-1 FiB! CCRS EBFIASHEaY
CC#MUHEAFZE5(CCRS) BERSME M

4> EH PBMC Fig{R HIV th7 BB B A9 R
BIL X CD4+ T AR E A 5 A (L ARS) (CD25
CD69 #1 HLA-DR) # I, % I1 BMS-986158 &
SEEX=ZMIETEYH LA, RPEEASSE
TN EEELMT MEFEIR, &1L 3 BMS-
986158 KRR HUEE MMV EHITHR, X;
BMS-986158 fg B EHIH BRD4 A9E M, FFaeR >
BRD4 7E HIV-1 LTR F 89185, X{2i# 7 5 BRD4
T4 4E4S CDK9/Cyclin B9 Tat EAMTNRE; FRT,
BMS-986158 #E % Z i {23 CDK9 F9BEER 1k, I
R AR CDK9 #1 CTD #8414 9 RNAP II 7 HIV-1
LTR FHI4BZE, #5587 RNAP II £ HIV LTR F#Y
R SE M, 45 BRIR 7R BMS-986158 A ¥ A HIV
B TT BEATL I 2B Z %I BRD4 B95E M SRR 3 Tat X
CDK9/Cyclin {9135, EIR{E# CDK9 F1 RNAP II
BIRERS 1L IN R —E7E LTR #9385 IR=) HIV (9
EREm, NEEEBRECENR. ZWRKNA
BMS-986158 & — BN AT = A& RS HIV
ERBUET, h < BURFFR K BT IR RIR Y
%ﬁﬁ?’ihﬁ?ﬂ—?—ﬁ@% (Pharmaceuticals, 2022, 15:
338),

£
0

E

- 3 we :|:r‘.-.nrse
z- E' =g -
!.. ®
E E
-
” o | B
sl ———— = [=ar] Coea HLA-DR
"2' MSE—— 8 "
H L] : iy ‘F‘ p |
Y S b L
g ) i o Pt -:.-.:II,-_',:&LI
i '\_;"I. A
5 o, oy A

BMS-986158 RYEREIEE R E/EAN S
A: BMS-986158 2} J-Lat #m . #9 i% & 2 %; B: BMS-
986158 *t K 4% HAART 7477 4955 A PBMC 898 &5 R ; C:
BMS-986158 2t #.J% F 4Lty % ; D: BMS-986158 4£ Al AL#l T
Q.

HIV-1 BREEMNE R, 5 CD4hREERE
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L HIV-1 REAEE B gp4l (B3R IRF 40 AR AR AL

, BRSEEYWRIEANER, A HIV-1A
1xﬁ£fﬂiﬂﬁﬂ'] 358, Bk, FER/NSFHERFE
Wr CCRS 5 gp4l 454, O] XU BT HIV-1 R A
BEME, NTAR T ESRINRERNR. 1§55
(Pfizer) A S A SR 4E 1% (Maraviroc) /= B G
— LW 8N F CCRS #ufl, EDhBEFEM
BERK. OREVFBERMEGAY - 5948
BEAFImKRE, ARARE. e, B3
FEEY CCRS HEMF AT ERETTREEER
Xo

EAXEEMNKERIAASHFERFZR L&
HYARMLARRAABNEE, BII44r CCRS
HEMFI DR AT CCRS G SR, #7451
HYRIT, KT —KEMFHE CCRS HERF,
Hep k&4 25 #1260 EFE A CCRS HEHUEMH,
IC5, 934 8.34 1 15.90 nM, 5O 4 EHE Y (1C,,
1 8.00 nM), L&) 25 F1 26 X+ L Fh HIV-1 F#k
BESMHMFEN, ECy LRIAERE, B

CCR5-Maraviroc

25, 1C;, (CCRS) =8.34 nM, F,,
26, IC5, (CCR5) = 15.9 nM, F,,, = 11.9%

I FE N (HIV-1-5, . HIV-1yy, F HIV-1g6)-
I PR 93 B #k (HIV-1moise HIV-Tyiz00 A HIV=1y7006)
WA X B 5 BN T 258K (HIV-1YU-2G1u0s/0148m)
BEAREMNABS . LEY 20 SHEERE
SRHHIV-1 3% (128K / FRE R R
HF . BEBEEBAGEIFFEESIHEF ) KAZE
NEBEMMEIRSN. HR TR %8,
k&4 25 20 E RRAERNRINE ERLN A RS
R hZEMR, EEESMOREEZEE (AEHE
T AUC A SR 4 20 %) MESHAREYF B
B, B, &% 25 F26(10 5 25 M) W EEH
CYP450 fis I % (1A2. 2C9. 2C19. 2D6 #1 3A4)
TMFEM ( SRZ4EE ST CYP3A4 f9HDFIE M 1C;,

A3 1 M), KBLEM2S 20 REEMNRE
M, SETAWEM (cART J73% ) S877 HIV-1 &

LRFELY - BB ERNNERRE. %55
TEAFFEFE CCRS #HIF AT HIV-1 B
FTRETEE. 5. TENESHEY (J Med
Chem, 2022, 65: 16526-40),,

0

NH
JCI A
iy ke
- N
25, R=j-Pr,26,R=Me ©

=15.7%

HIV-1 strains Ba-L YU-2 SF162 KIZ001 KIZ006
25 (EC.y/nM) 16.93 8.73 15.99 7.82 12.61
6 (EC.y/nM) 9.96 2.89 7.64 526 19.01
CCRS HEFI D RLEEF CCRS ML AER
2.2 B AYFIESREHAEL

B %K " & B & (Corona Virus Disease
2019, COVID-19, E#FRFTEM X ) 2 HHE = RE

& (Severe acute respiratory syndrome coronavirus 2,

SARS-CoV-2) B 5N AMMITRIEZLRK, BF
TEERE AR T HATZ, FHFHH IR
FgZEmERI, SARS-CoV-2 BB SH LKA
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T, FEXMARBRERERMSMEFTERE.
B A IFTRERANTAR, EEMEAOREE

2.2.1 FEBFENSRSMRRRA
ETHERSNEIRING, FERZER

NEHEARFRBEEKEERBARZFO. RER

%E*%%Eﬁﬁ%ﬂiﬁi%iﬁiﬁﬁ@ﬁﬁ

GUHRERBYE,

BiRE S EEMNTERMSFEPT HIKRS
H, FERE. X[FEMNRINYRE FIEXT
HIRFBmENE, B CIPS il B RS
METEE, HENZERTESREEESIENN

RAERRAE , (R RS AE LB IZHARET <4
KEAT ™ WEENMR, BTSRRI ERES
RIREERIEGRMEL, HRAFREIEE
RS AR T B FIRER (Nat Nanotechnol,
2022, 17: 993-1003),

&1, HERT—MURENSREETERER
Wmemmﬂﬁﬁ_@%*ﬁﬂﬁﬂ$oﬂﬁﬁ
EEMENESOEERENMRAE R ATENNS
MHEEFRSHRRER (SER ), #HiMmPEKH

BIREREE M, ZARERET CIPS EEH

CPSHIMETES®Y  CIPSHIIN B! CIPSHI3AHiE & B HhACEZ/ R AT 3R
T ER A5 005
A LT ST NP —"
150 IZG:I;TH 150 . ;‘ -

i 50 I‘ . e # g
oL
e yrrrra I L
CIPS (pM)

CIPSINEHR B 8 1 F b o 18 E AR iR

MAipha VOT D O
e e b call. ntacna Ve Pl cols.
i L1
2 % i i
glm B 'Ewn .
. g -
itey FER
[ - = =
» e 9 1> willl T ;1=
Poa s e T oEow
iod . 5 % 4 oa
L e p ! EL .
IR I - L]
CIPS [pky CIPG [phly
o WO e WO
e RO ol e WeT-EN o
I'H'l LL )
FJ | i &
e . 5 upe
! - ! ‘Ergr
| BBE % E Ry
=1 o om & - 2 s os o=
- - L =
[ .n:{-. Liada
wl e o LI s e
12 M o W 0 1k 2 = om
CIP3 jphdy Leas T ]

SHNEEMEE. AFIRERRERNRIBHELR, ERFERIFSNMIBIE; CIPS BEHAEHHRER
RBD R 5TEE ACE2 RIFEAMEERN R, SUHEEE

CIPS gEB BRINHIFTERE R AL

222 (EATF 2L LNER EHERSIRERE AL

IR & FE S HRI EMENHBAEAETAE
w-HRI21, ZEEBE 2T HENHNERME FS
HRI1-HR2-HR1 RELARL, TIEABITFE LA

ERAXBERKERBAAKSEEIERS
BR B A R R B AN & B K 5 =t S B IR FBA,
RN T e FTERs 2 L&

L35
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HID

R AKERIA, FOJBIT Superdex 200 —25 41k,
BER/EABGIE R 10-20mg, HRI21 BB F
24 22 kDa, ¥ 5 14 8 5k F 8@ 4 £ 491 35X HR121
KB, 2 HRI21 HFFAL 4 HRI F12 4
HR2 AR HY 6 BHEEEH,

HRI121 ZBfE, R4 FF78 HRI 12
NRFFTH HR2 LA RS 6 SBhELEM, HREARE
A HR2 {9 HR1 4> FR AR 2 MM AT (B IR &
fr, BIMHAEREFESNEER. Bit, oTiF
S HR1 S SRR, e
5EHA HRI121 SR FEFL S HEZSH HR1 =8
AFFHR2 4, MNMEEEER G RFRFHAN
M, MRAW, HRRIEEREFEZAAR
B, TEARISEHNTERSRETHRRHE 23
NEERTFHROSEPAGE, THEE
BRI ZRITHFERESEKXZALER BAL
BA.2. BA.3., BA.4 1 BA.5 AR 253 N 4B,
F HRI121 EHEEE ACE2 NBEW/INRE, 557
£ T EE N 10° ST 10° f9R A #
BIRSHEREZE ACE2 AR IRE, BiIHER
ST EREZE RNA (sgRNA, REREEFEHMN
RETR ) M, KW HRI2I EE/INRTEREE
FEMRRSEE, T EEXMNMARKERTFE
{LBEAR, PHERTRIERE, R/NRNUZIAH
BRERE NS KRS S 5088 8 5 b &
RERE. HRRIZERESHEMRE, TRE
REF 4RI NMAHE, GEREEEMF
REEEDIREBE10°F 100 £4; ks
WEfE, 7 HRI121 & Ay R A& 440 A5 H
BHSEMNRS, MALOERETL. FERS
}E HRI21 REMRRE, EERFHEEF+HiE
87 RENAFFEFERNRS. WFTRER
RICEREIBRE, FRARPhRENETERS, b
ALRIBTNRM . TSI BB RN R A 2B
SRSHEMNARMIRESME, WALREFTE
KM OKEMERE, BENSEE, BB
FEyE MRt .,

2346 W HR121 7 8 X B 25 55 78 R L bR Y R
P, RN HRI21 2515 3% KA F 4R
EFRE, RESRMRE, KAEELREER
f9 HRI21 YT IFE RS HENSE AR F
ML, 2 55L%F 10° F110°, # 78 H 3 Omicron
BA2 I{FE HRI21 it iR, RIX 2 FEFIAE
EIFENRE R REEMRMSRARSHE 4
N Log EEHA, HITARBERENE,

HRI121 % #2 B Al —REER T S2 WL
BHRSEMEPESMRNITERERE, BT
HR1 1 HR2 AT E B R RZ R ARFHRS, Bt
ZEERSXUMERMIIEM, TEAX Rk T8 H LAY
MERSREHRBEERN.

HTZEEEATEHES, TH—FK
HR121 BB FIIFRIEERSH AT RNAEH
ks, #IEBRIRKSTZN BRREE AN
RNABEBF &, FuizEESERilkRFERN
FEEBFASMEER, A2 EURSHNR &
HRI21 BB REAIH, HRWEE T E K
RS RFIBR MY (ADE) , M H HRI21 &H
EREEA 2 S2 WA HR1 4540, T8k BRI
—4££ RBD 4850 815 & (9 M/ )ViRos 0 #4225 &)
RE. Rz, FidRmSEE HRR2IEATHAES,
BRI, sz et, ARANFLNA
B (Cell Res, 2022, 32: 1068-85 ) ., iZEHEKRE
hEXPEFR (ZL2021111670242) , HEZEH
FEIR=H

Sie ¥ -5
s [N MNUOE  EEEMD oSS
i T

-

1Y DO DO ST FTIL HRAATME L HLATL OR

HETF#iaEmaE S2 WAL HRI/HR2 F5R) HR121 EH IR
a: HR1 4= HR2 R & 8 5 7] 4= HR121 7% 5 £ 4 8 5 7 40 %
b: EORKE; c-d: HRI2ZI ZFOL& R E@Afe @ E,
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2.2.3 {BEX TLR7 NS FREnFIAIRE B BEFISIRE CoVacs501 ik

AEF mRNA &H. EHERBREMAER
B, ZIREBERMENMLE. TXITEN
RFERITNENBNRERE; J2UFEEN,
MARE, BRTHEERESNRERE; 12
EME. REMRY; TWFHNMERMHEN
EEMB A

BEALEEMNKEREAA. PR -EAD
FrEmEREA,. THREA. EFREA. H
BIRBAK SR KZH HRBABL G EW
%, %A 7 SARS-CoV-2 #9 S EH RBD X4k
R FHE, BTN RBD A MHCIH 2650 1 2%
NFRA. BARERKAM. ACE2-RBD % &1ER{L
RHMEAMRSE, NPRER2EBEREE M
ZRKFSI LYS4 F1 P67, H, LYS4 AL F#HEF
FHAR R AL Class 1 F12 K&, P67 AIF Class 3 X5,

MREANARS EZRI FHRERYE, TR
% Z Rk F BB TLR7 Esh7, MR BERS
K. THRBEBAKERTHIE FF &2 B9 TLR7 #wh3F SZU-
101 ERBRTFEMBEMNEZKE, KABEFZ
X LY54-101 1 P67-101 & kFE/M. BERZ
R FF R M BUE R Y ZIRATRE 24, K

a b

Spinn ghoproton prming o Epn

R ZMEAFEREE . ERREMHXRE S,
LY54-101 #1 P67-101 8] fif %2 40°C Kix 1 MR, B
™7 BEFIZ R HATRE M

AREBERZRERD T, THRERATE
RETETAZKBHKEHELKIHIF F2, B
HEREBGEAREI, P2 EREMHE. HKESLR
MAREMEFTEBZRL TIRAAIGEEREFE
TR A L7 Titermax 1 AS03,

WiE, HREAREREREANTENAEGE
. HIFIKE, BEEEHTTIE, #E LYS4-
101 #1 P67-101 | 2:1 tb 5l B9 F2 48 K 2L %1 5 4 &
BEEEFE R -CoVac501, CoVaci0l 55 7 5K
#9 RBD & &M, BEFfEN
MHEREBEMEHEL, CoVac501 {£3# 7 Thl
fBEI A CD4+ T i R . 45 5% 1% CD8+ T 48 A&
REFT/B HEEHEILIZ. EeRSEHE (1x10’
TCIDy, ) MIIF KB A, #FH CoVacs01 IR EMR
B9 E TRERIE DB RN S MR

W3t & % & T CoVac501 Xf SARS-CoV-2 £
& FHRIPE, CoVac501 o] if 5% €135 Alpha
R R LA N501Y % Delta # 58 3 i1 £ L452R

T T — T
i i
Sogenc arakms
Structyral
wralpus ‘
4 RELH domaan e
e }
e
St ghcipisien I st et e c
A | ey e
CTH
P ——

Combine stnacine
& mawusnch inkrmaton

fIIII*-

E Rl AL Nl E N
a: AMALE & T RBD 7% B 0k 69 FUN F= 55 ik 1842 B: ME& K LYS4 A= P67 #9 A A B 5 7]; C: &Ik LYS4 4= P67 &

RBD W &9 = 18] & 4%,
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AP&
HID

T478K F1 E484Q F7E W A9 10 F RBD & S REF
HMAERET, HERBEFKE, EF CoVacs501 £y
R 8 fZ 31 M 75 BA W7 Alpha 0 Delta #k 89 # £ 7% M
AZEPEF I, EEEIENE, RARBRT
M58 S 3% P £t Beta RS R MM B, KM T X
Beta kA FUEMMNEZIRS, |RxT SHREHEE
AR TR G N W B R E 1o

ZERR, AARFART —MFHEFETEE
CoVac501 FIH AR E 4, CoVac50l & —Fhi& 4L
S RE. B85 TLR7 Hah B BEF £ BEHE.
CoVac501 & B EM 0% S X SARS-CoV-2 JR A

FHMEFHRNSKE. SFRIPUERNFANHMME
kG RER, Thl wE T AERERN SRR
IL1Zo CoVac501 & H TR IP R BB X B S F
£ /9 SARS-CoV-2 (I E, CoVac501 EH LI
PARIAFFINE ENAREN, TMZ 40°C K&
1 NBHRREM. M CoVac50l i AR R I
BEFZREBR&H—SHIRKF XN B
EXEN. WTRNEMEFIHRRER N R
i X AR AR (T — D EFR AT R TR
(Cell Discov, 2022, 8: 9),

2.2.4 BEFXRAFMRFIREHFRIE POSS REEAMBENHEREDF

TERAFYUFERRF, BEHTLEREL
BB R R 74 (Novel Natural Products, NNPs)
MR/ T ARANAURARZFRROARE; KA
=¥ (NPs) BRI B EMBSBEES SRR
REFERAHES. Blt, CERNARTRIINE
ORER, B NPs BV R RIERMANE AR T,
HEMNSRN AR ELZIBENELED F. BTHM
KRB ZE (Novel Natural Scaffold) #HEE HEH
MEMER, ALEA—SREHLBENRAMN
B, FERZERZMEYHRAEE - BINFHEH
RRAFRHE, EALRENKEZRAMNHER S
Be LB EVE MR AFRAEGE, BTRA
MR R AFE POSS KRS A AT
BIRF DT o

FERNZR ZAEYHREFRYE 72
AR AERBAER AN EK “Pharmacophore-
Oriented Semisynthesis (POSS)” %K #&, 1Z KBS AT
REBRAETRRABRANANASHAERB
HES, #—PBRIEMEIHFSAHEXHREE
RIEMLTEY., RI\BIZMAREE, FRERTHX
K EBEREK (oridonin, XKPWELEE ) 5HHM_iE
maoelactone A( KN B EZE LK ) WEIEIEAL
1%, BMY% oridonin 975534 H 5 maoelactone A fY#T

AMBRBEGMNTEIFANTERSEED T
Kiko BRKILT B 5/5/6/6/5 IRARIXSHE - I
FEALIREML &4 maoelactone A, I T 10 15
& E SRR

EUFEMF, BEFMACISRENRE
R/ BRRPTERNER T ERIRPRE
PRe R C2 Rk, HREAM T HBAIRRK
E fiF & BX [N B8 1 (Wolff rearrangement/lactonization
cascade, WRLC) R x A F— S MEB D TH
5/5/6/6/5 L F, FBIRTTHEFIT WRLC RN ZH
TIRRREH A EIE BFKIEB AN EsLid R,
¥iZ R R FBF POSS SREEH, EEHRERAY
oridonin RLINSKIL Y BRI 5 5/5/6/6/5 IR FH
A%, FBIEEMBIFRERIILED.

ERAXRERNKBFERAANZRICEDH
TTHHERSEMRE. K T1ZKMEWREDS
¥EFF M HhHD ] SARS-CoV-2 3CLPro BgJE, 707 6E
BN E G Cyslas KEBEAEE . rRIMAE
HEYF, LEaY 70 EFERE R Vero E6
HpE F R R IR ISR h ERENIEF NS
#, HEC,1EH190M, AFTHEEEKT 1000,
BT M XS B A IHERF (remdesivir), TR
TRENN AR,
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[«
f. i

qﬂﬂﬁﬁﬂ%*ﬁﬂ'—ikﬁéﬁfﬁ*nﬂi.ﬁigﬁi

1Zﬁﬁﬁt11’ﬁmi47kzﬁ%{k%ﬁﬁ§ﬁiﬁ“Ziﬂl
DT —ERT —FMADT " H—DANES

Vero EG

ECy=1.95 2 0,58 UM ECy= 011 2 0,02 pM

=30 =¥

£ 25 E 284
2204 1 L '_ﬂ_hzcl-_
=LY _' 2o ||
g'ﬂ_' """" T o ;I:l o5
8 o) [[ P01 I &[] |

HPAPS e e

S kL]

20225F4R
(Angew Chem Int Edit, 2022, 61: €202201684),

é}-b,@bt L.L'I-‘"E

HPA EpiC
ECy=0.5120.14 UM

v;q:-u (et imi

1L '|"'.;-,._ .
d“%&aé@&@ o o W

ECy = 0.07 £ 0.08 pM

[T

[ o ....,I'."_E.; ...........

ﬁfﬁ a? & @u* & «u."-"’
%

cw-nc-m‘nmn

Bl = 0,020 + 0.007 pM

ECgp=015£0.23 UM

_ o,
E 1l
k-]

nan(ls
K@‘f”ﬁ”“ -

(i
D LEE - I =
o AL

Cophed

L AYTE Vero E6 5 HPA Epic 4BBRE - HNEIEE

3. EEUR YRR SBE R R
3.1 L BREBUR IR RRAT S Bh 6 REEHE 5

ECy = 0.18 £ 0.0 1M

15+ g ECm=0.013 200 s
P o |

. -
: o : ol AL L Igh [ '—|

fﬁ{;@@;:;;w ﬁﬁ\#ﬂ@@uh 'L@"i‘”"

BEHIEN

3.1.1 jZZIEHEEE RNF126 2 {6 MRE11 {gi# DNA iR{5IEE

ARBEMAERBELRNTERRE , &M
ABRBENIRENR T RELAZHERYETE
BHo —FAMEERE (TNBC) RERESHIEE. &
RIMEBE,. FRZEHNEQHYERRZME
ARBEBRMEREN—M, RARESILRE
RIREM 15-20%, WETIETT (IR) @ =FAM AL R
MEZTRITREZ—, EERT ZATRELRRE
BENBIXE RS, TUAEREKLARESEE
%E’\Jiﬁo R, SEEEMVIESTRE AT Xt
BEMNEFHLERRE. Bk, EFEK, @idiR
%ﬁﬁ%ﬁﬁﬁli‘?&'ﬁ\ PBRARSMMIGIER M, INRTTEE
TREI AR AN SE IR R A TP SR AR I SR B Sk i 2 5
P

BEALNE R LIRMAF R AL RNF126
S MREI1 2 %{L 2 DNA 5B E RS HH %
BBEATEFZz—, EHNHIITE, RNFI26 5 MRN
EEMHEAEMEMER, 33X MREI & K339 F
K480 fr iz &k, IMIEHN MREL1 & DNA 4IRS
SEM. Z1EFREE{R 3 RPA 845 DNA FIVES

0 ATR 9B 1k, /S DNA R {518 & I m E
BRERBENARIEHIFEM DNA RGBS,
I, RNF126 89%5B4% R 538 MRE11 9 DNA SMESE

P, BEANT = B M FL AR AR AR AN\ R AO ST Uk
Mo B, EFEAM IR EIL,{LE + HER2-AKT-NF-
kB BIR1FS RNFI126 kik, H—FFANEFTE

ZHPH IR 35 SH RNF126 RiIAT M EZERS /MR

Sensitiveness
Rl Combination
harapies &
o »@a By
1 ﬂa‘mu \ .

y S - X g
HERL-AKT-—-R:IA = e

RHNF126 TR"FTH * e b :.'-\I .

Resistance

Tumar
pregression

Efficiwnl DNA rapair |HR) Defocts in ONA repair (HR}

TNBC cell survival THNEC coll doath

#B5) RNF126 @48 0 = BA M FLARBE 1L TT SRR A9 AL I
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HID

PR = BA M FL AR e 4 R X LT B SR o

ZE, ZMREXRIRIE T RNFI126 BT IR #
BT 4k MRE11 35E ATR-CHK 1 i@ B8 B9 AL %1
87~ T DNA & 4 W 4% ¥ 3¢ Bt IR-HER2/AKT/NF-
kB-RNF126-MRE11- ATR/CHK 1 BE&#805E, il
iHiZBERIEIE DNA A E TR EERELEE
IRE. NESEREI—FERNIESRY,

B I HD %) RNF126 9 3% 1% 3 Mo 48 58 i #8 TNBC A
B ATHREEN, AEEATEERS
B9 H . ZF5R R E] T RNF126 112 DNA {518
SEREMFHE, bh=UIRERS AR
BT FHBERTEE S FKE (Advy Sci, 2022. doi:
10.1002/advs.202203884),,

3.1.2 R ZEiZE(LES STAMBPL1 I3 MKP-1 {2 ZLERETIZ 5

22 R RO E B B R A MKP-1 ZEZLBRFE
FEsRANR, FEIERERELREVER
HEEILREARTRIEERER, EREFSX
RN EIHARERE ., ERLRERKLIRAL BT
IR ARRBIEEDT, ERETARBEESH
ZH STAMBPLI 1 MKP-1 FiA KB ZE FAEX,
MHIFREZI, STAMBPLI 778 & & 1§ MKP-1
MR RFRIL, MeEES5 MKP-1 ZEAMEEER,
T8 MKP-1 2 R4 K, #H MKP-132 KM

BMNTRERERREL, #—FPINFHREER,
STAMBPL1/MKP-1 i¥ R iA £ #1 %) c-Jun & K i
BES (INK) BEER (L FDE M, M Fl 1Ly 254058
SIEMAMAT AT SRR, ZMRFNA
STAMBPLI @14 £z ZiA1E MKP-1 REEEH
Fik, #HMIH INK BT ESREEL, S5
SR
ZIRES

1L 254 25; STAMBPL1-MKP-1-JNK {3
AR 25 RR T iRt T B IR
(Oncogene, 2022, 41: 2265-74),

e Bl e

e Lt N
97 a5

STAMBPLI R #EZ|BRFE T 25 RO F AL

3.1.3 &M YB-1 IE@IiFEE KLF5 {gi# BLBC i#REAIHFI

ERAREE —RTEMERES. REMRS.
HEREBEMERENIRETE, ALEH
ABRBEIRAR 15-20%, , ZW BN ZGIETT FR
ma Ry 2 FF Bk = A f9RE @R T SRk, BRE T
KLF5 BE R LR EFRRLRBAAKAXINER
E R ILBRAE BLBC) B E F =z —, A4
H7 BLBC i RMeREAN EFFAERZH A

=

B YB-1 B—MARPTEANBUEER, E£&F

RS EREL, BREERMILRRE BLBC), &
TEAEREFHERN, YB-1 RIEWIESLIES
RNA 5- RERBERE (m5C) NEEEBS 5T RN
REIEIL, RAMEEGRESMERINESARTES A
#o

e REIRE DTS RIRR, EARZEEEN
A YB-1 #1 KLF5 FRIAKERZEMRE, milfE
& F DACHI 5 YB-1/KLF5 ik 8 & futH %, #l
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#1 £ YB-1 RNEEHCE KLFS #3%, tho] pU@idil
BF4EE m5C &1 HY KLF5 mRNA Ski58 HiRE
M, FEf, DACH1 |5 YB-1 #HE A #I% YB-1
% KLF5 38R iARFR ILAR R RIS (E . 598,

R % MAZHE G S6 #H 2(RSK2) #E BERR 1L YB-1
89 Ser102 £ £ (pS102), X X5 YB-1 45 & KLF5
BEIF# YB-1/KLF5 MEEEARAXE. R
IESE B A% 4% 4 R 5T 69 RSK %5 LIH68S #E 42
AR #I %) BLBC 4HAE R FIE K B H RIFHMAMEE
YB-1pS102-KLF5 ®kik; EEMNE, ZHRKRET
LIH685 BB RN L5, WIE 7 EXTFLERRE
MEBEEEKEGEZENHER, 263kiE, &
BRI YB-1 £ KFE EEEIAT KLFS IX(E#
BLBC #/&; ##Ri&A9 RSK2-YB-1-KLF5-KRT16 /

Ly6D %5 BLBC 12t 7 BEFHE I MG Ki2 ¥ 4x
EWFETTEE S (Cell Death Differ, 2022, 29: 1283-
95),

Oncogenic Mechanism Polmntial Therapeulics
,‘l" * Cyfoplan f‘ = A ey
F
! -‘ ! —
- f |"“ Apepesin &
.... | § Inlsiftion of peokfrmii
- | \ :
y o — | | KLFS ] e e
R i -~ = LiHsss =
! _ 3 I, « Anti-tumeor
| W B
| = P iy
. | | omcopeass | Pritiin ) crooresion

YB-1-KLF5 $£[E{2i# BLBC i# A9 B R AT iRt RS e skes

3.1.4 &I KLF5-IncRNA KPRT4 IE [ IREH=IF BR(RH B B F BRiE 4 AEtEsE

AEWRFA, KIEFHID RNA(long noncoding
RNA, IncRNA) "2 S 54& 9 NMENKLKE .. K.
. MIEES AT %12, IncRNA RILXKIF
SAXEMEREBEVIEX, BIREMELEXR
RidEH, ncRNAREETENAE, BN, K
MNEL&ME, AERVEARBMEES, BXEAF
KLF5 2— M X#ENEREZEER, KLFS BUEES
MEERMFEAATZMAEEE. BHE. TH.
TR, % KLFS 5 IncRNA Z jaf9iE1R %
REBTRMNHA—TBITEREIRELELRN
FHH,

ELAXNRERRLIRSA T L ERE KRB IR
MR AR KLF5, ZA/5181 RNA-seq 41, &I
— %3789 IncRNA KPRT4 53| KLF5 #x%iF1s, #
Tk, BISERINREINLE ERBR T KPRT4
ERERBIAREARPAREE, NE5mE,
KLF5 1£ 4 % 5% B F % & 7 KPRT4 351 F (Y BSI
FBS2 X, %S KPRT4 R KA BREHEHS
Tk, B2, KPRT4 Rid kth & {8 # KLF5
FiA: KPRT4 Bid H 5' i 53 % FF YB-1 B,
3" i 7& KLF5 £ & J3 5 F 4 f B RNA-DNA-DNA

=B, BEYB-1 B KL EREH T, RE1E
# KLF5 &ik, KLF5 5 KPRT4 z [8 £ 5 09 IE &
TR RKIBIR IR — S 1858 KLF5 FRiA, & T4
FRsETE, Ithoh, KLF5 $0615 870 & KIE 5] B X
KPRT4 fyFciAEHE E R B AMGIKR, mEH

el
e m m fressmn %ﬂﬂ?ﬂ%

KLF5 551645 3E 4750 RNA KPRT4 {2 B R BIS AR & 4
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#0[5 KPRT4 A9 ASO(antisense oligonucleotide) 387
NREBHEZIE/ NRERNMBEEK, &, B
BIRED TR IGREARRN, %I YB-1. KLF5
#1 KPRT4 LA BRERAFHRILEEFHERXR,

BBk, KLF5 5 KPRT4 (9 1F R IR FREE IE T
BERBIBREMEIGEKMELK, KPRT4 22—
MNRENE KRB I RE A IT FE & (Cancer Lett,
2022, 534: 215618),

3.2 RIMEEFEBE GLTSD1 A=k g T4 aThae f0phiE it BRUFET & FHLH

RE T E S ™ £ 13 = 95 M F ROS(reactive
oxygen species), FFIBId % IR E (2 # S H &I AR
MEREMNER. EXRERBEWIRTAGHAG
REMEE LS GLTSD] X E & FF T HIF-
10iES, ERBEHASREFZWHEMER
% % 8 (Nat Commun, 2018), #H—FS TR LI
GLT8DIl AR FHMMNARERmFRMTS
ik, FEUMNSREUETHRREY CDI33 R
EQNEEES, BUBRENEBIH CDI33AHH
BEABARZRER, #MRECDIBBERMN
Rk, #EFEREUETHRENE. BEIAYBIE,
RIFDA AN IS MEMIRKE D RFHF
(lercanidipine), B PUBIEHIHIHEE % E GLT8DI
7E P 788 T 48 B HP B9 Rk 3 i 1D 61 g B 1
$t % GLT8D1 #1 CD133 & 5 B {Efi | i& it & ik

#99> F/INBK FECD133, &30 H o] )i 13 PR b /5 35
S, TECDIB EAMREN, dHmild R
FUETLRREE M (Cell Death Differ, 2022, 29: 1834-

49),
Moemcais s T “
Enal L]
i |:'|' "l,"l
_____________________ e =l
! A

-0 0 =
dawd k|

f i

L4 B PETERE TS O = -
T TTERI T TP O TP U T T T T

L T S e ]

REFSHERLHES GLTSD BITHEREIEIH CDI33 AMiREHR
i, RERRE TGRSR R

3.3 R MINEEE MrgprF R IXBR B RBE PRSI

ENEMEE FNER, FERMMENAT
RRUMNIEF, ERXIREBRBEHIRTAARK
W, BTFRFRXEMNEERENL, 5MASHEX
B GPR RI&ER R MrgprF EREBRBBRE (CM) 1
PR A MR R P FRIA KT BERK, FFIESE
MrgprF T KRR CM BEIREATEE =,
H—HHREKI, MrgprF i3 3R1KTT UA 0 I g
BARAIGE. T, BRREEBENEKER
8N, ik, BB MrgprF TI{E IS 4050 A 15
7B, WK HaCaT(IE® A BRI AANE ) HIREE
Mgk, 1R7R MrgprF 7£ CM R A EHEEE I
Bo DTFNHARKI, MrgprF JBIEBEE
TIICBEMT pl01 F pl10 LY PBK BEEE &Y,
%1 PIP3 9T Bt 0 T 18 PISK/Akt 5 SBEREOSE 1,

M Akt #5 FMH9EE 7 SCT79 o] ¥ % MrgprF B9
MHITNEE, 1R7R MrgprF RET AWIE A RIRRE
REAITHIFEE S, BRIbZ 9N, FARAREF AN
DFAYEH TR AMTLE, KAIRKLEE

FYCHT ol BTH=GPCR » Hormones
Mela 5 -hl-. %._{:\. SR ]
i e “ i Et it e
‘-'ﬁﬂi Lo ey i ) 4 . .:-- AR o
i 'L',-!"‘: R |}|q.a.‘_|
! e
AMALE TOS
e PPz PP
MRGFRF iy
=y g -t-l’ﬁ.x'r'l
I'[. -‘H""‘ EE-*S Probfecabcn
. . — Mipaton
ImTOR—={5aK) Deug resistnnes
i
ot |
: Melaroma
| d Timwx Pregausion

MrgprF #l| B & RBTIEER




PEMFRDYERS AREKBENEEALEE

AR ANE B N R EKEFZEEBE (VEGFRSs)
SEMRIZY) AMG 706, o] [MiB1d FiE MrgprF p93%
5, HEMIFRRKEEXBAENEKNERE, A
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REEKRBERBOIEKGTIRE T FHRILEZ
%) (Signal Transduct Target Ther, 2022, 7: 147),

3.4 X Gemin6 7EIE/ N R BhigEE R B A FE 4L FE

MR RFA, BERE c-Myc £ L FHLE
MAKREFRRIEFAS, BIRNBRIT c-Myc 20
e MR B HERN D FE, N TFHEAHN
MBETTRIEEXEE, ELXRERBWIRA
BARKIM, SE5RRZBEZERESYRN
SMN complex #4043 Z — Gemin6, 7& 3F /)N 40 fi
fiifE (NSCLC) U AR MR P e RL, B
Gemin6 S FRIEM NSCLC EEIMARRIMEZ, &
MREXIM, GEMING j&zhF X5 fIK R E L KT
SFEHEAENSCLC FE%kIL, ALK Gemin6 FRiA
B EEIEEERNIEE. THEOMZEM

@ SMN O Gemin2 IGernin3 Gemim @ Gemin5 @Gemint ®Gemin? ——AURKE exon

D-3f “qy—E>-
high expression stabilization

BIEENER. FRART B FDA #tENZAYIX
EE S ¥E1a) Gemin6 MU ZY), BIdAINLL
FEN AR BIGG I & I & 15| (Sertindole) o] INFF 5%
M T8 Geminé FiAFHHIFEEK ., D FHLHIW
K&, Gemin6 {£3# T AURKB mRNA AT TIAK
RSB EARFIA, #Hi BT c-Myc HBEER
M EAREN, BRI c-Myc HXBER
{7 NSCLC (o BEMHE. ZMRERERT
Gemin6 7£ NSCLC F MIBEEA, HEZW T RXK
EMBILRZE NSCLC Ja77 F IR R 1L R AT & (Clin
Transl Med, 2022, 12: e811),

AURKE intron

cell proliferation
cell migration

SMN
- complex 4
_t;};n_'” b _|
- M-“h—-'

Sertindole \TJRKBT mRNA | il
_t_m_ Pl maturation T
CoG island e

hypomethylation pre-AURKB mRNA

Gemin6 7E3E/NRAEATZ o A9 TAEIR B

3.5 XM iz RiEHEE HECTD3 {2 i 5 MEAE X P H T
MBEBEREEREETNRAEM. MER %, RHMEARELRSECENMRERD,

FEMREAES R ITinsR B S RSN EYFER. B
B, ST AR RS  T+ 2 B A BB a7 71 %
ENRMEREHETNENENBEAHE, A
BMTEBZIETNRERAE, HXE LPSM
TNFa % KAE R FRIMES, MERRMAEEIERE
LMD T, sESHERR EANNERES,
KAERERT, ARG S A9 TEERAT B 4AAE (CTC)

FAVIBRERNZBREAMILEENTE LG F&,
AT, FARMGEFEEMMPBEZONE: 1) F
AREUHE Al FF A 7 O 38 00 B 88 48 AR 7E IO o Y
T8 2) FARUGEIRNR G MR AR INME R
RERAESS CTC FZAMT, EANAE AT R E
EiH.
ERXEERRIREALRI, NREAE
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VIR F AR S5 M5 K 5E B F (LPS # TNFa) E
F, EEMNRMBRBRE S, M8 RNE MG
R %k HECTD3 2 = iE #8570 & Z M K7L AR A0
REEZEMNBEBRAENHBERE, BIRERR
FZ 4 B RO JER A % ek 7 2 440 e R il B =l B A AR
HECTD3 8¢ 8 & T IARAE B F X Hki 2F VCAM-
1. ICAM-1 # E-selectin 8915 § ik, F & A
F2 40 R xof P e 4 B PO R B 0 Ao LRI SR 3R B,
HECTD3 i@ i {& # IKKa K296 fif s F K27- A
Ke3- M BIZRLEN, 15 KKeEAR
E MBS SE M, I INH T 5L E 5 Histone H3
FRERR L, B NF«BES BB THEER (8
RIS FRRERF ) x5 A IKKa HEHD
H 50T B ZHH LPS i S HMB M, XEE
D487~ 7 HECTD3-1KKo % 78 B8 [ 1746 7% = 6942
#{EA, HECTD3 2B ML EFIMNNS IKKa 2
UM B3 ZREER, MAXMZRMEIHNE
MEANZMAEZEAEHEKYEQEBRINET

3.6 EYIEZ S INFIPEE KA R HERE
BRAEE—MEILTELESILENME, €
AEEHEES. R2M4RE. DRARRERS,
B RBNRENGRREMERET 22KE IR
— KM, IERFEAFA LI REEEEDITEREK
A, HEERA TRIC MRIAESBRBINEBZNRA
HEFEREESHEEM, TRIC REABHENRENE
H, HNE4HEEER, ERERED, XEHE
B RBENHERANTES TRIC §EHEX%, TRIC
FEGFETEZEYNBRRT, HEBENA~10%
MNEARTE, 2— 1 HINMTEAMRHKEIN
RESY, XHENEARMNEM. TE. Bz,
BHRETEREER, MMEARS « $HFF > HEE
H TRIC MERFESEAAHRER THEARS,
SN / FH TRIC WL EMEXEKX, B
BT TRIC B A X FE#Hk Lo
EALREHRIREHE. BRFHEAESHAR
RIRBAFMELFRRBEAXZRER R RRBAAEE

R, AMRRITMERS, MIBAREZE
mimdlar B M AEANTF, X8~ HECTD3 & M
ENRABFRMELZTND TG, BEHE
AREEEBESNEYFIR, XIER, MIEHX
HECTD3 f9%5 R/ FHIHIF, ST A—MR
SIS IE AR AR 5 RIBT AR I R S R BT SR (Signal
Transduct Target Ther, 2022, 7: 264),

, G

I Circulating tumor cell

Endothelial cell

wKazkes

He» . & i ‘\‘_

#0[5) HECTD3-IKK o {5 SHEHIHI MR X K 75

Wi BRSNS RIE, KWK BREFEY
STE K (Untiaris toxicaria Lesch) W RARUEYMEE
% P(anticarin-p), BB E E SHEE B TRIC A4
I E CCT4 #EEM, #I% TRICSEF M, FHE/E
#% STAT3 BYTheE. BT TRIC UG TIL, B
W&/ MAFLARS ARV S WA 2 % p FEMT, SEO0S
MEEWRE, WAREARSHMESAT.
BRBRANNYEEBRTEELREPERRNE
HXERE, FIEMmESEERNE, BARYN
MR, HEZFRENRGS M., XLEHESX
#7TETE B EH CCTA/TRIC MFIFIEST B AE
MNEH, B, BT TRIC E4BFEARBESTH
EEZEH, FFMER TRIC KRR LEVEER
BRIAIL, A TRIC Mit—FHREBHT —FE L
N+ ITE, WIEME TRIC EMEEERTHNER
BHEEEE X (Acta Pharmarceutica Sinica B, 2022,
12: 2268-79).
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TRH’.
i
/Tﬁlhwqﬂnmm o Cytoplasen y Pro-apoptolic Cytoplasen
4 L Fl ;: penes
Ml Mucleus
0% cell proliferation and survival 05 cell apoptosis

FE & B BIME CCT4/TRIC AT HRIHE

4. B R MR FEH
SEREABRNMBERARNEZRRREE,
EEEREBENERT, BEMahbkneE4E4
RRERS, SROIUEE. REHR. HRE. X
Rk AT AN B Ak AR TE S . KRENIRE
R4 SEFE /K 2000 KA ABER M0 B 21K E &
ABE 2 EIM B, TAESEAEART 3000 KSR
AR MR BRREZ AR NS R AR 30 15,
RANE RMZEFIENSNHREZFHOREMN
Bk, B2, XEHFRMERIEEEEAELLE XN
BREXEFHEEFDARTM, FrId, MNERmtL
RNEFHTRARRF AL EFAOMMARRIEE K
AT BUIRERRN M,
EALRERNIRAAS 0 E K% Heyu Ni
HIEANEE, KNESERBX KARENARF
e R R TA IR/ NR M2 < g m iR
B F 58 E A AR E D K5 B FEE I B F Xla
EMRERS. #—FYHARLRIESRER
AMEEXA N XBNSFRAEERRERTREFES
B F HIF-la f93ki&, #m{E#E%EEMNRIE,

— 35153 5% MBS AL B M & 7 Xlla SEMMNTIES
m¥EEERME, HRiEL, SEREGER LIFT
BN E F#1s FF R B8R 21 40 AR B9 B A M 1 35
EE; HoX, HREANLESSSRME. &
ZMRBIAN TR D HRERRMEVEFE, X6
EEYNIHEENRREX WM RiGHARNEEN
HIEIMEREE, ERENE, HREATM, 8%
HKREATMETT . BREARMEIRIT RS
EH - BOEAFHEEERNZRERINGE S8R
INRARB R MR EHNREFRENRNETFE,
ZMRAMSROERARKIRYET TR
23 BE& (Blood, 2022, 140: 2063-75),

.....................

Low Altitude

HHEAIHTRMAFUER M EF Xa (2SR S5 55

5. iESE CRISPR/Cas9 R Z AT LA 4REE £ Fi ik DNA

SRR 2R 2RI ATESH SO0
i, HERE A nEERNEARE=E (W1
HEMPLARAR ), LE5EMABIIENTHFSS
NE BV X, %K K DNA(mitochondrial DNA,
mtDNA) & E F I TZERAN—EREY

o mtDNA REF LIS BIEMERITIHRR.
BEE. NWAZEHFLMEREX, BEIXELH

BRESBHER AT A E T HEk
EERRBEF AN AR, BT CRISPR/
Cas9. BRAEREZTHA, TLMZERNSE




Key Laboratory of Animal Models and Human Disease Mechanisms

ANNUAL REPORT 2022

API
HID

B, ZANMRBABNFL T LA AEEEE EALA DNA
s, TN mDNA RESE MG,
HIRt & B9 mtDNA BREERBEARR, WERREX,
RN FEDERNTIN T mtDNA REFEHFHE
HmE, HTERERBEFRSHNTR—REFOF
MEMBERE, SBHRENBAMAE; B, WA
(9 mtDNA RERA, (NERTFEF—EXENE
FRE, $ITEHR. BmAMGRELFEE L mtDNA
BERETR, BRIELBRITR, XERIA, BRET
HXERRERAELNBERNYIER ERF
BRSBTS AEMIN A, CRISPR/Cas9 HAFER
FRIXLEFPR M, Zehu A3 5 Ay CRISPR/Cas9 (A &
AT HART R PRI o] SEIE mtDNA f9%548, {BiX
LR RETERY G (PCR) MR, KBk
UE mtDNA 0 F R ERFRE. X—TETEHR
% FET BB mDNA 2 FKFETREA MY
#, X2 hfE%TF CRISPR/Cas9 i K 4k & %48
mtDNA A& 2,
BEARREYORNNIRBABIITE Cas9 EA L
HRAELNESISK, THESLNEERMN3-
iIE4RED (3-UTR) 73, A Er 7 $Em et m
CRISPR/Cas9 & & mito-Cas9, 1A R i LM /T,
B IMLH Cas9 A MAER A95] S RNA(sgRNA) $B
BN ENEE, ARAREZERFSIANTE
26 M E “GAATTC” #i A\ HY £ 5% DNA(ssODN)
EJREHE MR, 18T PacBio 1 Nanopore F # =
RMFERA, X422 mito-Cas9 14 5 45 48 H9 4 B2 BX
(9 mtDNA 7> FHATERZENNF, EREMN
mtDNA 7> F 2K F5 4, LI AR5 mtDNA E

6. AINAGLU ERERZZHHIEAAR
RER—PNEXMEZHENERE, THEENE
WA FEz— 2 HEE FIEE T IS T HEa, R
EIAE(E. A1E. AR TMEFRBGEBEKER A
¥, flankd. RBMNWIGENYNET. BSE
ARHRALEGIERZENH BN E LK
Ko A TRIEFAT UE#HKENRRREZNBRE

L 46

Hoh & H AR “GAATTC”, BF&EMIIR
AN=RNFEREF, %F PCRYIGHKT, Alt,

X — 45 8 5 mtDNA o] [) # CRISPR/Cas9 & & 4
B/, RETREENIRIERE, #—FSMREN,

NSEIEEHEENXEBED RADS1 I R ERFH
mito-Cas9 AR E R BEICEK, XA E mtDNA
R R, M7 HEK293T AT A h3IANT
mtDNA BIER T H m.3902 3908inv, XIE7R mito-
Cas9 RRA B AN A TRRAMERLHFEE—F

R)SAEER =18
AR DNA BS30E B R 2R A TR
R AR IZ TR IER T —E UK EISE “CRISPR/

Cas9 AR 2 & o U 45 %8 mtDNA” iX — [a] Ay
Wo R B A mito-Cas9 A & X mtDNA HY 4R 55X
RERIE, BRKERGTMAZERR, BET
CRISPR/Cas9 Xttt Hth B R iR AR —L0LE,
W REESMANRERE RESEMSE,
EERZHTRNNRREMOAL, MIRFHA mito-
Cas9 R E X mtDNA FIZRIERR, ARFKEHEHE
RESRERMERGITIRHE TR (Innovation, 2022,
3: 100329),

o : ‘

) ;
=\

FIF mito-Cas9 EFE 4RI A RN mDNA 455

AF, EAXREFAERRHANRIE AHEXF
¥, FRT CGI13397 N NAGLU 7£ R 1& th 9 [&
BERE, HR NAGLUTEBSZAFEZE LI, #
RENEEREL T, BHEMBERGEHI*
1K CGI3397(dNAGLU) i, BERK T RigH .

W7 RIAA AB42 B AD RIBIERI S GIKF it
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FIL dNAGLU i, BEEZEK T AD RIEBHIFH @,
HH dNAGLU S FRIAME T AD RIBHITNHBTM
FRIUHEFZECRE 7, FAT7E AD REBA A S
A2 RURIREE R, B A AIE i B E1E58,
L 7E A U251-APP 4HAE it FRiX NAGLU &, 4HAE
AR MIGE, T EAMAER I —EEEER
MFRIEEE P, Lo, R EERT AB42 BIIR
ERERK, B APPIFRIAS|IRAMIEE KT
hiEF T HE, XK NAGLU TJRESRIT A
FRUSE (R AP42 FOPETR, IXLEERRE, A
B NAGLU R e B AKX BREKEFEN— MR E
F, INHRBREEZNLENE, FREIRER
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MR ZEHEREENZ X (Int J Mol Sci, 2022,
23: 14433),
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NAGLU B33 #32 A BB R (R AB42 PERRAYTT BEIERHLEI

=, RAFBREMREHSIEEHAR

L B THBEERI N RBEXHE RS

AU ETENHYRN 15% M E, BR
NESHIIMRESHEETERE. RTaHFL
B, NESWASNYVHARERD. ER
KEEBHMREAKBNESNSZS TEHM
EERELESREGMERRNNA, STIRN 5T
D WRSHESVRIYUAREE. BXFF
SEEIVNIED TESHURANARTT RS
B, WAIEERE, FEERENHIL Y
BERAWERG. AENAESHANYM RS,
BEE. MBENRES, CNBLIEMENTE
BESNERRMEREY. VNS EHIHRE
RERANERKE, BOHERNEFERRY.
T —MeEERNRREY, ERENEE
BR, LFREAENHR, HEHREZRNR

B 3 5. WH/NEEY), fEEZ|l, m
NFREREY, isERENERB. A
HRAENGFIREY, BT MEA—MRIFAE
Bkt RESRIANRERRRAZEHNXER,
M 52 B B0 85 (Blarinella quadraicauda) 43 %
EREmEEMEEILE, ENFEFRE48wm, H
THAEBRNBTRESRNT L., BRELIE
FRIRBEHAN T MNERRBEOT TSRP O EH
k—FEFER (BQTX), BQTX 571 715 72 HE iR AR
FAERREEBMN ~1%). BQTX ELEMFI
g LS5, REMBRFNTRTAEN, KAWL
YAMEHA YT REH L L XKEM, BQTX B
TR MBS E + — F FOA M I IS AR Ee0E
M, FSEUSMEFRD, EXR@idHE R

RARE. TSR A RS AR A B
A B, Y Bad Al RELRE: B BERMFEO T L e kAT TN T FkAE: C Bt AR H 50,
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BEsRIHBIUNBEREN. EHIENE, %
SEREFARST o/ \WERANSMERREN!,
XU ERTENGE, NREEYHFEREE

EEA, BrITMEREMFEIHBER AR &
ER R, hARNDRENEEHEERERR
B& (Cell Mol Life Sci, 2022, 79: 35),

2. R RIEME R AR R R I HI SRR RS EE

RIBRIAARITEWMEYNEBEETEE, THZ
AREEHIA DR AE MR ERE, HhaomEy
MBEHAME RN LT SBAEHBR. ki
ZHARIANBFSERBEEANTENEEZHAT
SRIBR SRR SZALE], T AR EA RS HATIEH
MBE, ErkEAETEE-1NEEWNXNG
Firo {358 Sy iy 52 /Y O B8 3 R 7 o] B (R i
PR E A L%

ERXEERNRAAKSHEFERE
ERBIREAN, MNREERRTAA—NEERE
MHHEEMZIRE T MTX, MTX EFMFH A=
A4 KRS, IRERE. FREBBNEMEERESIG,
MAMEIERERARIE SRS B=1
A4 KTRES, NVBEHNRRATLHER, A%
SN R LI, MTX (XHF B =1F A4 KiEHs
AR K =¥ 8 =% B4 A94ERL, MR R N Bk
=ik Pro-Gly-Pro fUFERRIR B M0, B RHIREH

HIEIHIRE, B MTX 2IRIEF TR EE
%5 Rz T ENHMTE. £5RSFMIKH
HEMNBEERZZ—. I, AT MTX 19405
NRBIEAER R S X FERRRSORSE, X
MBBENERSBRAVPHRERT. HURSE
F. BUETFUE ARG USENREREX,
BT BEMNME &AL SEE T ENABNARR
o H—HBTH MTX il FIIENE RS
ZER, AREHKEEEERTE, ZWRRER
T Y8R O R S R RO R S AL R AR A
MELREHEEMEROESEEZRE, T—
I B =1 A4 JKEREE R IR R LYK R RESE 1
“EIHRIKEE A IRIE R AR T R H &S
MTX B RERMARKZESHNRARENRA
PR TR R IR T RIFEYIRIE A RER (PNAS, 2022,
119: e2110647119),
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3. 1R R TR 1 R S R R i S iR R L

WERETRMATESNY, BTEEXER
HPEEAEHRBEERM, FibthEEEALN
NYIR R ABRBF UM BT IZ T BB AN
E A 28 FN A9 R F S| £ FhA KR
R EREFTENRELCRR, XESE
BiE48 7. AMAEIR 23 FHE®Em, TEBE
T 2, HREEAERESEIER (Borrelia
burgdorferi), 4% % WF AR T AR SN 1S,
BERILAMNREDEN . AR08 TR R
RBIEhE, —REGRNBRAN 7T XER, &%
EVERR AR D AR E ML, FEAEFE
FENEET . KB, FHRMOMAZTER,
RIRARBIYEERFIESNESE, BEIITEE
kit .

EALREHMEAEABI SLZHENS
RORERRAESELAN. EEETAALKX
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CCL2, CXCLB, CXCL13
TNFA, ILE...
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= Shahid Karim FPA &€, £ £ GTEM (Ixodes
persulcatus) HE & F 7 7E#L 5 LTRR A HY 15 kDa
HIE F IpSAP, IpSAP BIFHIHI LTPR ZAKFI T i

E5%S, TH/NRFEBRBIRERRILIENE
HRER R g, (R KB SRNEA (B. garinii) B9
&, H—SARAIMIpSAP EAEH 5 MnJ 1k
FIBX B S /N BR B B RN AR & VD T B T IR % # 3K
IRIRIE AR RIRCR,, B X BREM (I scapularis)
FNIRRAERE (1. ovatus) BYHE & BR IR BV AR AU A S 28
RIBEAEEERABERPIER. AARMRT A
xR L BR D FUFIFIAIR, ERATHESE
Z{K (LTPR) 218 T MK BR BRI A R 1 X 3
oF, MEERTMNEERERENFISENAE
TR EN FRERENT LR BRE SN
(PNAS, 2022, 119: ¢2208274119),
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®BATMELEESER, NEHERESBESZE
Bff, XTRIEUBERERDTXEBE “HA”H
SFUMBFHFTARARN. E-MERUENESR
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BHTEN, EESELESESIRES. BF
FERNZATERTEENEIEIE, BI85
ZERUTESHESEEMENTEZR. T0L,
SEXERNG—FTHARTSHYNEFRET
BOEARMRIBEES, BXNTEHYRLEEX
R F T RETIRSER, BATSNYEE
BUNREEBETESSRRBE, MHEXLES
BN FEME FEEINEER?
EATEENHMNREAK SRR L X
MAEIRAE, ZIERBRSRASHRMENTE
HYITMUFEESZENRERREESRF, M
AERSENBEVNATERE, ZRBRAE
K7 ERSEERMWZARRBONERN. X
THH, HRARTZHGETHENDBRRRE
ARRTR, RESEERWZYIE, EHFRN
2, STx2RMNATHENXBIEZZRK, T8
YA F B KONQ RIEFE M RE hES,
A, $RIAE S KCNQ RiE TN SsTx M2 E
*XEE, MIRARKY KCNQI ZARIMNERF S
1%, {BIX£ KCNQI f315f RNA (mRNA) F31 5
IR EMAA P mRNA FEZR, XEHR TR
A BRI KCNOI EE XA T —Fi5H 5 1R
HEFRELH, KCNQI B FBiE ML X S E
X S6 BB 75 B KCNOI EFERIINE F 6 4w#D,

5. MM FLEEF R E R By-CAT hEERT 5T

BRAFTNANYETEERENSTTHEERL
MERARREENEFRRZLE, EYBIRSME
ARSI IERE BT RS, MASARA R E
MBRFOEBFRTNEAEASEE, 2RARNKARE
MM m AR RABRE, AKIEE
HEy, R, BEAN/KAEAEEHNEREN
MAEEEBAMIMERN TR FILE R B BB SRR
EEMFEA,

WIER G RAEFEBSINIFEZIR. IR
BN AFRE, Rt diZEha~4 T 1ERTH
FRERZMILERRER. B2, KHMKLER
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MAERMAR S, ZXEBNZH KCNO! ERESN
BT 7RG, XMARFERUENFUEILNT S
BRAFAE R KCNQI HE TiBE, HEAFISIESR
KCNQI 77 11 MREREF; AL, HYH
BEESEMX, NEX—SRMMNEFNE
BEREFRLT - PEEAFTEMRNLERHX, 1%
MHIBERHE T A2 5 RERE P INREAHHR
MAEETHRENEE, BT AESRARE
HITRAEEMNEFE NI A RS RN R,
X REEFREHNPHTEMNELUNERR
=A% (Curr Biol, 2022, 32: 3556-63.€3),
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X By-CAT R HiAENB A RRO BN AMER
WXL EENERRS, KZEHFMER
SHERTERBRBEFAMRHE BRI FER (Zool Res,
2021),
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(Commun Biol, 2022, 5: 730),
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6. RMALEHEGE D KIFINFEHBHI T FHLH

FREANSRETHPENRELREEZ—,
EERTENBRIMSKLFNIE, BEBES
EFBERMIBARRREESHRATEEE
ER, BEEMEN Cal2 BEMNSEMEN
Ca2.2 BiE, Cal2 BiEFETIETHERZMH
ZTMNESES, MC22 BENTEEAMT
HEALHRAEZRE, EMNNRASBIETEFRE
SMERBREFLAEEREXEE, FELEMNHE
HBENEEERAYT RS AITES,

INtEBEREFEXR ZATOOERRE
BRRGahHA, SaTHEGZAR, \HEBHN
FEEURDREEHE D(CVB-D), WHAANE
BT AR, AT 2009 ERBERERARE
BEELR (CFDA) #E, AT ATEUR. L&
B, LVEXEEE L NTBEEE, CVBDELE
EHHEHD T, ST REBERNE, 5B
REHE. SR MRESR. BEEREALEK
REAE ZHE=RE
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CVEB-I {active principle)

Ca 3.2 (major target)

Ca, 2.1 (minor target)
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ME, RE CVB-D EFZMAEY AN, BEHBE
B FEESBARRAEM . LT, EATRTF,
ftb 1% E CVB-D 2—FMERMIMFIFI, 1C,, ETE
REEREERN, TEBRAYALNBEEE
¥R, Ca22(N-E) M Ca3.2TE ) @iE, EBE
BEM2, CVB-D W MmAEMNREANMETHIX
BOEMBSFRE/ XENEATUNREBAT, 8
#& Na,1.7. Na 1.8, TRPV1, TPRA1. TRPMS,
ASIC3. P.X, f1P,X,, BEEEMNYIL, MA]
ZI CVB-D EE 4§ Xf Ca3.2, T U1K DRG
ZUAXEN, ZBVIAMEREHEARBRNRER
T8, EEIEMNE, CVB-D RPXNLIE (PTX)
FESNEEHERETEFTERMNERER, ik,
EREEFENNMBEBEN, BRNHRERD
CVB-D ARBEEEFNH—PTLAREHRTE—
MR MRIEE, FENTES PTX ATHNE
&, MIREAITRR, #hitkRuiE MBI &
(Front Pharmacol, 2022, 13: 1081697),

CVEB-I} is a cardisvascular drug from traditional Chinese
medicine Savay mricrophiie

It persistently alleviates inflammatory and sewropathic
hyperalgesia by maimly targeting Ca, 3.2 and i0 a minor
extend, Ca 2.2,
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CXHL2200443 ; BHBLRS. 2022LP01489), X
EEBRE AN E A EE [ 88 M E 7 X1a(FX1la) FIEAK
BEES (KLK) ZAHE IR PRASHD &I, iZ#t X th 2t
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3o

2R o — 7 A i 44 1 P& 65 o 5 5 =i TR 1 3R
HER, PTEXWHNEEAXEGERRER
FRENER, efRSBEGRANE —DER.
BERAGEREELRTARL AN 399%, BEKE
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VMHRRARE, BHEsHLME, 2FFN. R
IRTERNAY.
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FXIla F1 KLK 9 X 31 88 ) %1 71 sylvestin 3F 3Kk & F
X (ZL 201610979895.7), FXIla 3| % AR MM
BRECEMSEMS, FXIa thH5EEmM - S ER
SMSBHAMRKEMIET, Bk, ME ek
BERERRAZPHARELNEEE, sylvestin

o] [E] B HD ) M AR FZ B A1 R AE R K. (Cell Mol Life Sci,
2022), SHEHMZAYHELL, sylvestin H 1= I E K.

E T2z 25%) (ZKLI02), RMARZEH LR
ARSI ERFZR R RO RETEE K
NaBEHRRRREYMRRARAS, HHIZAY
N E. SISl 2 or ZKLI02 @i H %] FXIla A1
KLK, ##ImeRsk, BEmEXEDtE, &
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