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Learning and Memory

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

Email: Ixu@vip.163.com
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TAEANG (Laboratory Staff )
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Dr. Qixin Zhou, Associate Professor
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Dr. Rongrong Mao, Associate Professor
WlktE AL BRI R
Yuexiong Yang, Associate Professor
ERHE KL SEEER
Liping Wang, Lab Manager
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Research Fields and Progress in 2016

We are interested in the circuit mechanism of learning and memory, and applying this
knowledge and study techniques for understanding the pathological mechanisms of mental
disorders and Alzheimer’s disease, in the levels of genotype, molecular signaling, synaptic
plasticity, local circuit, projection network, brain imaging and behavior, which require the
techniques such as multi-array single unit recording, whole cell recording, viral tracing,
optogenetic and chemogenetic.

Our major progresses in 2016 include: 1) The circuit mechanism of memory
generalization. 2) Extending the therapy time window of acute ischemic stroke and
promoting functional recovery in rodents by Salvianolic acid A. 3) Deficit of reversal
learning or working memory is resulted from knockout of P-REXI or PTEN, both of
which are risky genes associated with autism spectrum disorder in children. 4) Inhibition
of Racl activity in the hippocampus led to more persisting of contextual fear memory.
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Sensorimotor Integration

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. Xintian Hu’s research interests focus on the development of non-
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human primates model of neurodegenerative diseases, depression and their mechanisms, early diagnosis as well as early adversity and
early intervention. He has published over 70 SCI papers, including Science and PNAS.

Email: xthu@mail kiz.ac.cn
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Research Fields and Progress in 2016

We are interested in the establishment of depression, AD, PD and the
mechanisms and interventions of these diseases; monkey model of human early
adversity and the seek for the reverse of the negative impact brought by early
adversity, which mainly involve the following technologies: electrophysiology
recording; quantitative administration in the brain; behavior analysis; high
performance liquid chromatography; micro sampling in living brain; viral
tracing; stress hormone analysis.

Progress in 2016 includes: 1) Stem cells transplanted in the damaged area
in the inferior colliculus (IC) were demonstrated to differentiated into mature
neurons and formed synaptic input/output connections with the host neurons
and thus functionally integrate into the host neural network. 2) Early adversity
increased the risk of depression in the later life.
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Reprogramming Primate Brain

Dr. Gong Chen, Principal Investigator, Professor and director of Reprogramming Primate
Brain Laboratory. Dr. Chen is working on repair of brain injury and brain degenerative diseases.
He has led a groundbreaking work to reprogram reactive glial cells directly into neurons in

the mouse brain with injury or Alzheimer‘s disease . Recently he successfully reprograms human astroglial cells into functional neurons
by using 9 small molecules. His research may provide an unprecedented new strategy for the treatment of stroke, Alzheimer’s disease,
Parkinson’s disease and other brain injuries and brain degenerative diseases. He has more than 50 high level research papers published
in Cell, Cell Stem Cell, Nature, Nat Commun, PNAS, Neuron, Nat Neurosci, ect. He has been awarded for 7 times, including the Zenith
Fellows Award from the Alzheimer’s Association.

E-mail: chengong@mail kiz.ac.cn
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Research Fields and Progress in 2016

We are interested in reprogramming in vivo to repair brain injury in macaque models.
Our major progresses in 2016 include :

1. NeuroD1 protects the brain after ET-1 induced ischemialneuron bodies become
bigger, dendrites become longer.

2. Primary proof for in vivo reprogramming in monkey’s brain.
Yy

3. Developed a stroke model in macaque by microinjecting ET-1 into the contralateral
motor cortex (M1) to its preferred hand after mapping by intracortical microstimulation
(ICMS).
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Epigenetic Basis in Neurodegenerative Diseases
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Dr. 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.

Email: lijiali@mail kiz.ac.cn
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Research Fields and Progress in 2016

Our research interests lie in deciphering 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 progress of Li’s laboratory in 2016:

1. TET3-mediated DNA oxidation promotes ATR-dependent DNA
damage response

2. Annotation, and functional analysis of spatiotemporal-and sex-related
IncRNA expression in primate brain.
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Medical Genetics & Evolutionary Medicine

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

schizophrenia, and leprosy; mitochondra, autophagy and diseases; and the biology of Chinese tree shrew. Dr. Yao has published more than
180 peer-reviewed research articles and commentaries on SCI-indexed journals, including Am J Hum Genet, Autophagy, Nat Commun,
Mol Psychiatry and PNAS. Many of his papers are highly cited, with a total citation time of 4289 and an h index of 35 (dated on Jan 5,
2017). Dr. Yao serves as association editor of J Hum Genet and Sci Bull, academic editor of PLoS ONE, receiving editor of Infect Genet
Evol, editorial board member of J Genet Genomics and Sci Rep, and editor-in-chief of Zool Res. He received many awards including the
State Natural Science Award of China (second class).

E-mail: yaoyg@mail kiz.ac.cn Website: http://www.mitotool.org/lab/index.html
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Research Fields and Progress in 2016

We are interested in genetic basis and molecular mechanisms of human disorders. Our
current research is focused on three major directions: i) Onset risk factors and pathogenesis
of Alzheimer’s disease (AD), schizophrenia (SCZ), and leprosy; ii) Mitochondria,
autophagy and diseases; iii) Biology of the Chinese tree shrew. We made the following
progress in 2016:

(1) We uncovered a previously unknown evolutionary signal in response to RIG-/
loss in the tree shrew. The loss of RIG-I was accompanied by a functional substitute with
MDAS involving LGP2, which underwent positive selection. It provides insights into the
adaptation and functional diversity of innate antiviral activity in vertebrates.

(2) We evaluated the association of mtDNA variations and heteroplasmy with
SCZ. Variants m.15395A>G and m.8536A>G might play a role in SCZ by affecting
mitochondrial function. There was no significant difference of mtDNA heterogeneity
between monozygotic twin pairs discordant for SCZ.

(3) Mitochondrial genes PARL and PINKI, but not MAVS, MITA and MFN2,
conferred genetic susceptibility to leprosy. Genetic variants of IL23R and SLC35D1 were
also associated with leprosy. Integrative analyses of leprosy susceptibility genes indicated a
common autoimmune profile.

(4) Neprilysin and Transthyretin genetic variants were associated with risk to AD in

Han Chinese.
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Neuropsychiatric Disorders

Dr. Xiong-Jian Luo, Principal Investigator, Professor of Genetics and Psychiatry, Kunming Institute of Zoology, Chinese Academy
of Sciences. Dr. Luo is a member of the One-Hundred Talent Program, Chinese Academy of Sciences. He is also in the list of the eleventh
Thousand Youth Talents Program of China. Dr. Luo is working on the genetic basis and molecular mechanism of neuropsychiatric
diseases, in particular for Schizophrenia (SZ), Major depressive disorder (MDD), and Bipolar Disorder (BP). Through using integrative
analyses, he systematically investigated the genetic mechanisms of schizophrenia and he first identified novel schizophrenia risk genes
CAMKK?2, ZNF323 and MKLI. In addition, he also demonstrated the critical role of Gata3 and Lmo4 in the development of auditory
system. He has published more than 30 peer-reviewed research articles on SCI-indexed journals, including Molecular Psychiatry,
American Journal of Psychiatry, Schizophrenia Bulletin, Hum Mol Genet, The Journal of Neuroscience, British Journal of Psychiatry,

Schizophrenia Research.

E-mail: luoxiongjian@mail kiz.ac.cn
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Research Fields and Progress in 2016

We are interested in genetic basis and molecular mechanisms of
neuropsychiatric disorders. Our current research is focused on genetic
mechanisms of Schizophrenia and Major Depressive Disorder (MDD). Our
research progress in 2016 include: 1) Through collaborating with Dr. Yao lab,
we developed SZDB database. 2) We found that SIRT/ gene is significantly
down-regulated in major depressive disorder. 3) Identification of SLC25437 as
a major depressive disorder risk gene. 4) Adaptive evolution of interleukin-3
(IL3), a gene associated with brain volume variation.

3 HRA (Research Team)

TAEAB ( Laboratory Staff )
LEE it Bl

Changguo Ma, Research Assistant
A B FSESEA A
Shiwu Li, Research Assistant
FEKE Wit B

Yongxia Huo, Research Assistant
BOH B BYBERSCEG

Di Huang, Assistant Experimentalist

W54 ( Graduate Students )
ZEFFZE Kaiqin Li

ZEEH Xiaoyan Li

Z—JL  Yifan Li

T Junyang Wang
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Molecular Psychiatry, Neuroscience and Biobehavioral Reviews, National Science
Review ., Schizophrenia Bulletin, British Journal of Psychiatry. Translational Psychiatry
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Translational Genomics

Ming Li Ph.D., Principal Investigator, graduated from Wuhan University in 2008, and
earned his Ph.D. from Chinese Academy of Sciences (CAS) in 2013. After postdoctoral training at Lieber Institute for Brain Development,
he was recruited to Kunming Institute of Zoology, CAS in 2016. His research mainly focuses on the genetic and evolutionary mechanisms
of psychiatric disorders, functional genomics, brain imaging and molecular mechanisms of mental illnesses. He has published more
than 40 papers in SCI journals such as Nature Medicine, American Journal of Psychiatry, Molecular Psychiatry, Neuroscience and
Biobehavioral Reviews, National Science Review, Schizophrenia Bulletin, British Journal of Psychiatry, Translational Psychiatry and
Schizophrenia Research. He also serves as an Academic Editor of Scientific Reports, and has been invited to be peer-reviewer for more
than 20 scientific journals.

Email: limingkiz@mail kiz.ac.cn
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Dr. Hong Chang, Research Associate 55, THRITFTORE SIEEIR R G 24 %t By IR R ) Rk A% S AR FAALEE, ks i
Mo 1 e 5 W IRRE B Y B BB TER, AR A TR I T 1w i PR N A5 1k o

Dr. Xiao Xiao, Research Associate 2016 4B W 2 TAESE - 1)H7R BDNF SE K S 55 SR % IR B s 1) 5 A AL 3
BRI it By RESCER I 2) &I LRP8 ZH & 5 BRIt fe Mo+ HLdl; 3) IESE VRK2 B2 —ANT
Lingyi Li, Assistant Experimentalist FEPRG AT 2UE Z) RS 5 4) B3 UL35 (R 70 S5 (ARG A 43 S0 3ok (L A IR

524 ( Graduate Students )
Y%i#E  Zhihui Yang Research Fields and Progress in 2016

We are interested in how DNA genetic variants affect brain function and onset
of psychiatric disorders through altering the expression and function of susceptibility
genes; in addition, we aim at translating our research into clinical uses by investigating
how antipsychotics influence the expression of susceptibility genes and the underlying
molecular mechanisms, which will also promote the improvement and discovery of
antipsychotics drugs.

Our major progresses in 2016 include: 1) Uncovering the genetic mechanism of
BDNF in bipolar disorder. 2) Revealing the genetic risk and molecular mechanisms
of LRPS8 in psychosis. 3) Proving that VRK2 is schizophrenia susceptibility gene.
4) Dissecting the roles of rare genetic variants such as copy number variations in
schizophrenia.
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Cancer Biology
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Ceshi Chen Ph.D., Principal Investigator, graduated from Nankai University in 1994, earned his Ph.D from Chinese Academy
of Sciences (CAS) in 1999, accepted his postdoctoral training at University of Virginia and Emory University from 1999 to 2005, was
appointed as Tenure Track Assistant/Associate Professor at Albany Medical College from 2006-2010, and was recruited to Kunming
Institute of Zoology, CAS in 2010. His research is mainly focused on the breast cancer targeted therapy, protein ubiquitination, gene
transcription, and cancer animal models. He published more than 50 SCI papers in Nat Commun, Cell Death Differ, Cancer Res,
Oncogene, J Pathology, and Nat Genetics. His current H-index is 25. He has been invited to be reviewers for more than 10 funding

agents and over 30 scientific journals.

Email: chenc@mail.kiz.ac.cn
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Research Fields and Progress in 2016

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 2016 include: 1) Mifepristone suppresses basal
triple-negative breast cancer stem cells by down-regulating KLF5 expression.
2) Dexamethasone induces docetaxel and cisplatin resistance partially through
up-regulating Kriippel-like factor 5 in triple-negative breast cancer. 3) KHF16
is a leading structure from Cimicifuga foetida that suppresses breast cancer
partially by inhibiting the NF-kB signaling pathway. 4) A new oridonin
analogue suppresses triple-negative breast cancer cells and tumor growth via
the induction of death receptor 5. 5) Characterization and phylogenetic analysis
of Kriippel-like transcription factor (KLF) gene family in tree shrews (Tupaia
belangeri chinensis).
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Dr. Rong Liu, Associate Professor
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Dr. Yanjie Kong, Research Associate
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Zhongmei Zhou, Experimentalist
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Tumor Signal Transduction

Prof. Yong-Bin Chen, Principal Investigator, Kunming Institute of Zoology, Chinese
Academy of Sciences. The lab research is mainly focusing on characterizing molecular
mechanisms of Hedgehog (Hh) and Hippo (Hpo) signaling pathways, establishing tumor models in the non-human primate animals
including tree shrew and monkey, developing drug screening platforms for serial tumors. Research results have been published in high
profile journals, such as Nat Genet, Gene Dev, Dev Cell, PLoS Biol, PNAS and Cell Res et al.

Email: ybchen@mail.kiz.ac.cn
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Dr. Cuiping Yang, Associate Professor G5, MRS — R T AE S IS N A DG FE D, 3@ A4 M A7
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Yun Yang, Secretary X B e DR 7R iR 14 A R SR A e R Ay SR SRR . i BESTIERH Rt
HCHE SR A B MR 5 A EL S RS 00 THURE, N A g A S S
Wenjien Zhang, Technician HIBFSE . ISR RORLE . Bor A LA RHE AR KB BRI BT
g ORIHT A SRR . AL S LA, XK A R AL
e Toshmioian B SRHULIERT T HCBAMT, kil 5 4 2 B N AT, SRS T 501

: Tl AT
Xinggui Zhao, Technician Progress in 2016

We used large-scale comparative population genomic data to reveal the genetic

BigEtt ( Graduate Students ) mechanism and species specific features underlying high-altitude adaptation of Tibetan

{LHE?F  Liping Jiang mammals including domestic mammals (horse, sheep, goat, cattle, pig and dog), pika,
AT Qiushuo Shen zokor, antelope, yak, et al. Interestingly, many genes involved in tumorigenesis were
x| Hf Kun Liu found to evolve under selection. We uncovered multiple novel positively selected genes

) from the selected gene pool, which are highly expressed in non-small cell lung cancer
falgktt  Yaomei He (NSCLC) tissue, and whose depletion inhibit whereas over-expression promote lung
M Xiang Guo cancerous cell A549 proliferation, migration and xenograft tumor in vivo. We also
M JB Xu Chen identified unique amino acid mutations on different selected genes, and have found

interesting hypoxia adapted (fitness) phenotypes by generating site specific Knock-In mice.

£ F Jue Wang Thus, adaptation of the domestic mammals to high-altitude not only provides insights

FESCHF Wenjing Cheng into studying pattern of physiological evolution, but also searching for novel genes and
#AEI5  Beifang Xu potential therapeutic targets playing important roles in hypoxic tumors. Genomic scans

in the R. bieti and R. roxellana populations identified signatures of selection between and
within populations at genes involved in functions relevant to high-altitude adaptation.
These results provide valuable insights into the adaptation to high altitude in the snub-
nosed monkeys.
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Tumor Stem Cell

Dr. Xudong Zhao, Principal Investigator and Director, Key Lab of Animal Models and
Human Disease Mechanisms, Kunming Institute of Zoology, Chinese Academy of Sciences.
Dr. Zhao’s lab focuses on characterizing the molecular signature of tumor stem cell and
developing new potential diagnosis and therapeutic target for cancer research, establishing
a high-throughput screening system which can be used to screen the anti-cancer drugs,
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generating new animal models of cancer. Dr. Zhao has published 13 papers in Nat Cell Biol, Dev Cell, J Clin Invest, Nature, etc. Dr. Zhao
has been awarded the Central Organization Department “thousand people plan” and got the High-end technical talent reward in Yunnan

province. Headed research projects of NSFC, CAS, and Yunnan Science Bureau.

Email: zhaoxudong@mail kiz.ac.cn
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Research Fields and Progress in 2016

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

The main research process in 2016:

1) Huwel sustains the transformation of normal ovarian epithelial cells
and ovarian tumor growth through the histone H1.3-H19 cascade; 2) CDKN2B
expression induced by oncogenic KRAS is important to inhibit pancreatic
cancer; 3) We generated new transgenic cynomolgus macaques model of
RB1; 4) We have established the first transgenic tree shrews in the world
collaborating with other groups.
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Molecular Immunopharmacology

Prof. Yong-Tang Zheng, Principal Investigator. AIDS prevention and control is the major

P- national strategic needs. Our group is mainly focused on HIV/AIDS studies, including anti-HIV

drugs screening, the study of HIV/AIDS non-human primate animal models, the mechanism

of antiviral restriction factors, HIV molecular epidemiology in Mekong River region. 17 book chapters and more than 380 papers have
been published, including 242 SCI papers in PNAS, Mol Biol Evol, Nat Commun, AIDS, Nucleic Acids Res, J Immuol, Retrovirology, ect.
His papers are cited with a total citation time of 3970 and an h index of 32. Application and joint applications for 51 patents, 28 patents
authorized. Six provincial and ministerial level award were gained, including The 1st Yunnan province Science and Technology Progress

Award and The 2nd Natural Science Award. 28 students obtained PhD and 29 students obtained Master degree.

Email: zhengyt@mail kiz.ac.cn
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Progress in 2016

1. We first cloned and characterized the classical MHC class I gene of northern pig-
tailed macaques by PCR-SBT method. A total of 39 MHC class I alleles including 19
MHC-A and 22 MHC-B were identified. Out of these identified alleles, 30 were novel.
In addition, we also detected the patterns of positive selection in northern pig- tailed
macaques and revealed the existence of balance selection with 20 positive selection
sites in the peptide binding region. The analysis of B and F peptide binding pockets in
northern and southern pig-tailed macaques and rhesus macaques suggested that they were
likely to share a few common peptides to present. Thus, this study provides important
MHC immunogenetics information and adds values to northern pig- tailed macaques as a
promising HIV/AIDS model.

2. HIV/SIV infection can results in gut mucosa damage and microbial translocation.
In this study, we used SIV infected Chinese rhesus macaques to quantify the extent of
microbial translocation and the function of immune cells in the entire gastrointestinal
tract and to compare their differences between rapid and slow progressors. The results
showed that in slow progressors, microbial products translocated considerably and deeply
into the lamina propria of the gut; then the tissue macrophages mucosal CD8+ T cells and
Immune activation are slightly higher. It suggested that therapies aimed at suppressing the
translocation of microbial products in the mucosa could help to delay the progression of
HIV/SIV disease.




JE PR Ot

B, #RHMTTA, A5, AT, 1995 752E[E MD Anderson Cancer
Center FAFHAAE0L; 1995-2000 47 [N K= Berkeley SR+ S HF5T; 2000-
2007 4FAE: 55 [§ Wistar A 53 BT B BEAF 5T 51, ZJ5 2 2012 4R AR RIWFSE 15 2002-2012 £
TEA e WK 2 B 2 e st A 2 1 MCB SRz, 2011 47 5 AT v A2 B B B 2h )
FRgE . W5 Tr I Ye @B Rt . SRR e M . R SR B s AR
FEE A R T Cell, Genes Dev. PNAS. MCB. Development . Genes Dev. PNAS-

Development. Dev Biol. Sci Rep. J Virol. Virol J %%,

Epigenetics and Gene Regulation

Prof. Jumin Zhou, Principal Investigator. We are interested in higher order chromatin
organization and its role in genome stability and the regulation of large gene complexes. We
are also interested in the epigenetic basis in viral host interactions and animal models of viral
infection. Our work appears in Cell, Mol Cell, Genes Dev, PNAS, Sci Rep, Development, Dev

Biol, MCB, J Virol, Virol J and J Neurovirol.

Email: zhoujm@mail .kiz.ac.cn
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Progress in 2016

We have characterized the tree shrew model of HSV-1 infection and
found that tree shrew differs significantly from the traditional mouse model,
and exhibits characteristics that are more similar to human infection .

We have analyzed the HSV-1 infection in the CNS of both mouse and tree
shrew and found that tree shrew CNS infection displays symptoms similar to
human Herpes Simplex Encephalitis. We found that the latently infected HSV-
1 could be reactivated from CNS tissue, suggesting that human HSE could be
due to viral reactivation.

We investigated the HSV-1 viral genome configuration during lytic stage
using super resolution microscopy and found that HSV-1 genome becomes
relaxed as it enters replication and the replicating virus is partitioned into a
compartment that are distinct from the viral genomes that are committed to
transcription .

We found that HSV-1 infection triggers extensive changes in the
host transcriptome, including gene expression level changes, but also in
global patterns of alternative splicing, polyadenylation, and gene isoforms.
Importantly, the type of changes in host transcriptome are linked to cellular
pathways that are altered by the virus, suggesting important mechanistic links
. To understand the role of IncRNA in HSV-1 infection, and predict potential
IncRNA targets, we also analyzed the IncRNA expression patterns in HSV-1
infected human primary fibroblast cells and predicted IncRNA targets .
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Bacterial Infection and Innate Immunity

Xiaopeng Qi Ph.D., Principal Investigator, obtained his Ph.D from Zhejiang University
in 2001, completed his postdoctoral training at Texas Tech University, Indiana University, National Jewish Health and St. Jude Children’s
Research Hospital from 2007 to 2016, and was recruited to Kunming Institute of Zoology, CAS in 2016. His research is mainly focused
on the bacterial infection and innate immune response including production and function of Type-I interferon, inflammasome activation,
autophagy and lysosomal biogenesis in response to pathogenic infection. He published more than 20 SCI papers in prestigious journals,
such as Nature, Immunity, Journal of Experimental Medicine and Mucosal Immunology.

Email: gixiaopeng@mail.kiz.ac.cn
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Research Fields and Progress in 2016

The molecular mechanisms of innate immune response during bacterial infection and
chronic inflammatory lung disease are the main focus of our research. Type I interferons
are critical for host defense against pathogenic infection and the pathogenesis of allergic
asthma and pulmonary inflammation. However, detailed mechanisms underlying the type I
interferon production and intrinsic activity have remained elusive.

Our major research progress and achievements include: (1) We found type I
interferons play important roles in multidrug resistant bacterial infection induced cell
death through mediating the expression of master regulators of cell death pathways. (2)
We observed lysosomal biogenesis plays positive role in host defense against Francisella
infection. (3) We developed animal model and examine the mechanisms underlying type I
interferon production and function in host defense against DENV2 and ZIKA infection. (4)
‘We use animal model to investigate the role of type I interferon in pathogenesis of chronic
pulmonary inflammation caused by allergens, and Particulate Matters.
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Lipid Metabolism and Diseases

Dr. Bin Liang, Principal Investigator. Dr. Liang’s lab is focusing on the mechanism
of regulation of fat storage and the roles of lipids in pathogenesis of obesity, diabetes, and
other metabolic diseases. By means of genetics, biochemistry, genomics and lipidomics, the
regulation of fat storage was investigated on C. elegans. Meanwhile, metabolic disease models
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including diabetes on tree shrew were also established, which will lay the foundation for
developing new drugs. Up yet, he has published more than 40 peer-reviewed research articles and commentaries on SCI-indexed

journals, including Cell Metabolism, Genetics, J Lipid Res, PLoS ONE and BMC Genomics.

Email: liangb@mail kiz.ac.cn Website: http://sourcedb.kiz.cas.cn/zw/zjrc/201008/t20100831 293683 1.html
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Research Fields and Progress in 2016

Our long-term goal is to understand the regulation of fat storage and
distribution. In 2016, we made achievements in the following areas:

1. A novel non-obese animal model of non-alcoholic fatty liver disease

Variable compositions of high energy diets were used to treat tree shrews
(Tupaia belangeri chinensis). Analysis revealed that the tree shrew displays
hepatic steatosis and dyslipidemia, but remains non-obese and non-diabetic
under high energy diets, which suggests that the tree shrew may be useful as a
novel animal model for the research of human non-obese NAFLD.

2. Iron overload coordinately promotes ferritin expression and fat
accumulation

We found that, consistence with human and other mammals, iron overload
leads to high fat accumulation in C. elegans. Our further study showed that
Iron stimulates SGK-1 expression and then up-regulatesACS-20 to increase
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Animal Toxin and Human Diseases Mechanisms
Prof. Yun Zhang, Born in 1963, obtained bachelor’s degree in East China University of

Science and Technology and PhD in kunming institute of zoology and Pasteur Institute in France. Now he is the principal investigator,
doctoral supervisor and the director of the academic committee of KIZ, CAS. And he also is the director of Asia-Pacific director of
International Society of Biological toxins, director of Chinese Society of Biochemistry and Molecular Biology, director of the Professional
Committee of natural toxins; editorial board member of International Society for Biological toxins journal “Toxicon ”, the national core
journals “Zoological Research ” deputy editor, “YunLing Scholar” of Yunnan province. The research in his lab is mainly focused on
deciphering human physiological and pathological mechanisms by using animal-derived bio-active peptides and proteins as the molecular
probe based on the diversity of animal-derived peptides and functions. 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, BBA. Over 40 students got MSc or

PhD.

Email: zhangy@mail.kiz.ac.cn
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Research Fields and Progress in 2016

We are interested in the following two aspects: 1) deciphering the human diseases
mechanisms by using animal toxin as the natural probes. 2) exploring the new type animal
toxins and developing them into clinical drugs.

The main research progresses in 2016:

(1) Around the scientific question of “ Why do we study animal toxins ?”” and based
on the abundant knowledge and experience accumulated by animal toxins research of our
lab, we concluded the future insights and challenge about animal toxin biology, animal
toxins and human diseases, chinese toxin resource, etc. Moreover, we elucidated the
significance of toxin studying;

(2) We elucidated a novel molecular basis for high-altitude adaptation of amphibians
by studying the rich diversity and potency of Odorrana andersonii and O. wuchuanensis
skin antioxidant peptides ;

(3) The biological functions and potential receptor of By-CAT were deeply studied
this year, we found that By-CAT can prevent intracellular pathogen invasion by interacting
with glycosphingolipids of target cell surface.
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Functional Proteomics of Natural Medicines

Prof. Ren Lai, Principal Investigator, Associate Director of Kunming Institute of
Zoology, Chinese Academy of Sciences, Winner of National Outstanding Youth Fund,
Science and Technology Leader in Yunnan Province, Director of Natural Bio-active Peptide
Engineering Laboratory of Yunnan Provincial Development and Reform Commission and
Deputy Editor of J Venom Res. His research is mainly focused on 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 140 papers have been published in Immunity, Chem Rev, Mol Cell Proteomics, J Proteome Res, FASEB J, Allergy, Eur J Pharm
Biopharm, J Control Release, Free Radic Biol Med, JBC and PNAS. He has applied for more than 70 patents. He is winner of Second
National Technology and Invention Award, First and Yunnan Province Natural Science Award. He has directed more than 30 graduate

students.

Email: rlai@mail kiz.ac.cn
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Research Fields and Progress in 2016

We are interested in basic and translational research in the fields of
peptideomics, proteomics of natural medicines and mechanism of human
diseases. The techniques we routinely used are: Peptideomics/proteomics,
patch-clamp whole-cell, animal models of human diseases, pharmacology and
pharmacy.

Main progresses in 2106: 1) We used peptides as tools to study the
mechanism psoriasis. We found that prokineticin 2 played a key role in the
pathology of psoriasis. This study provides new strategy for diagnosis, target
and treatment of psoriasis; 2) We firstly found a neurotoxin that acted on
sodium channel in Ixodes scapularis. It structure is between DDH and ICK
motifs and STX-I is a clue to the evolutionary link between the DDH and
ICK motifs. These results provide a glimpse into the convergent evolution of
neurotoxins from predatory and blood-sucking arthropods; 3) Novel peptides
were designed based on snake venom antimicrobial peptide cathelicidin-
BF. The designing strategies include substitutions of charged or hydrophobic
amino acid residues for non-charged polar residues to promote antimicrobial
activity and insertion of a hydrophobic residue in the hydrophilic side of the
helix structure to reduce hemolysis. It might be useful for designing of AMPs
and development of new antimicrobial agents.
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Ton 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) and
transient receptor potential (TRP) channels, using a combination of approaches including molecular biology, biochemistry, cell biology,
patch-clamp, X-ray crystallography and confocal imaging; (2) Elucidate, at the molecular, cellular and animal levels, the pathogenic
mechanisms of human diseases (including Alzheimer’s disease, autism and polycystic kidney disease) that are caused by or associated
with mutations and/or dysfunction of VGCCs and TRP channels; (3) Search for active natural compounds and develop drugs targeting
these channels using various screening techniques (including fluorescence-based high throughput screens). Research papers have been
published in journals such as Physiol Rev, Nature, Nat Neurosci, Neuron and PNAS.
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Research Fields and Progress in 2016

ICDC’s main research focuses on ion channels and transporters that have important
or novel physiological functions and are directly linked to human diseases. The research
objectives include (1) conduct rigorous high-quality basic research on ion channel
structure, function, regulation and disease mechanisms, and (2) search for natural products
that target specific ion channels, 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 2016:

(1) Discovered the first endogenous molecular target of iodine antiseptics and
identified the mechanisms underlying iodine antiseptics-induced adverse reactions

(2) Three minor diterpenoids were isolated and identified from Euphorbia peplus,
and Kv1.3 was identified as the molecular target of these compounds.

(3) (£)-Ganoapplanin, a pair of novel meroterpenoid enantiomers were isolated and
identified from Ganoderma applanatum. These compounds exhibited different inhibitory
activities on T-type voltage-gated calcium channels.
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S5H R 2% alphal F12 X, #—H 0474t
IR, BRRANE S Kk MHC /9 B 7 F HiLJR i3

M

2016 577 1D

%, HEEARUSARITUHNEFOTER

KERAEOL, FEREETX 3 FBME MHC /i 23

DHEERAL, FRIEFE MHC REE T

Y0 S i SRR BT AR S BRAR A T TR R S R
( Immunogenetics, 2016, 68: 261-74 ) ,

B-pocket F-pocket

= e ke
= Mgzt~
1YWl * el
VoD EY %M@m El!;Y%gy w

at and
Mane-B 5 i |

Baed
w2 | = .

e e

LT Malo), FIFEIRME (Mane), FiME (Mamu) B F0F Hi[R
BEORERBREMELE

T TR A R M MHC A Bk B IPD 304 &+ & L 4
LA FIEAR, BRRBEZ R EE 7, 9, 24, 25, 34,
45, 63, 66, 67, 70 F= 99 L AKBRU R, FRBREZE DR EBHE
77, 80, 81, 84, 95, 116, 123, 143, 146 #= 147 1= R B4 5%,
PAFRRFRABRAEENETH], SARLERESFERELR
RARZALE BRI

Mamu-A  §..
n=1§

5. L FTRREMFRITIK A BAE

T HEXEREFROEARKESYHER
BEABRAZTRS, WLRNIRIEARNES
BESBENEN, BGEFRLELEN—NE
ko ATBERHNIFEMEERRNEE, RE
SEMPREARNER, RREMKERBAXT
MRS AT RBENIEETRE T T RSNER
TRAIBE, ERER, HREN20MEFTHE
F 16 MEREMBFFMEM, FE 90 REFIFAEMN
EFTRFRE 2 R T ARG RSMEZR M.
X—ZE R RAE AL TRE SR E SR




\) hEHEE AR AR EE SRR

REMRE. ABERELERSEXRAYREAR

MEHTHERE, ALERYRERRBIERTFR

Mumber of FTM

Age D L] L L L1 [ 1] L mig o mik il i

iI1|I||| il !lil.l .

HIHlFMFHFHFHFMlFNlFHFMF

/ Key Laboratory of Animal Models and Human Disease Mechanisms

BT TR (specific pathogen free) FYIETE TR
Y&F0EE ( Primates, 2016, 57: 413-9 ) .

mis ik miF LE

M| F M|F M

NI.II1III|.“I ul'scrn[nulnr ural species per ||m|1hﬂ

TR HBE MERITRR

6. BIEMEYEINRE AL SIVmac239 B ER R A RHZERR

ERMR

HIV-1 BREAGE, BT BEESEMERMEA
Q. #/EF CDTHMAMAZFIE D . FBI,
WiFE B HERNKRG, SIZBURENBED R
A MM REE . BRIAEWRIEPNENE
BENKES R ERRGRICTRARRER
PIHE%. BEANEF, BHTZRIE. BATAIBRE,

NEALR, REFORMEMEL. RRELTRE
WRIMEREMZED. BRRERALLE

RN MREE SIV B BRRARR, KR ERRKE

RAAEIZREA, ERTHRFREHREME
BHRENSAR . FEPHEXERERER.

FEREY: HLRRREHRREE, ERRERER
Eh, BERHRERETOREYRAREE
—i, B CDY' T MEME WA AENHE,
HEAR, SREFNREEUREEZILRFERERR
FES. ZARKRPLLRERARENAR, =8
FRREANERERTIAR ARRNIERE
HFETT R—ENSEMETIER (Immunology,
2016, 147: 443-52 ) ,

L-T. Zhang et al.

SIV BERMBEB MBS AN R EMREN LPS &) 12
(a) R RFBIAZ I E L P LPS £ &,; (b) LPS £ &

7. RERFAMATIIARERARREE
ZEME RIG-|
ARFREZVNERNRSAENE—EH L.
MEAMBTSRARRLIRAFE, EHFTER
IR 5524k ( pattern-recognition receptors, PRRs ) Xt
FINERDHAIRR, FERENIEFIRE. A8
BF. MEMEMHEFEF, T igtERRRERHE
Yo BEINIARETCIRAZ AT ER Toll B,
NOD 5k, RIG-I ##ZAFIER DNA Zk, H




f, RIG-1#%k (RLRs) ©4F RIG-1 ( L HRE
SEREHAIL) . MDAS ( BREDMMUAEXERS)
M LGP2 = FRIEA Ro
WEENDEENEGRBEN AMENHEL
Kzh¥, BRI EN. AXRESRYIERE
AR E1E, T 7T HER AR, 'm0
TR ERSNE, BRTERTAXERDY
R, THERSBEEARUGBEMNREREM, X
NHEEERGERGFERRE, MERAS RIG-I
BEREREZE ( Nat Commun, 2013, 4: 1426) o {EA
RLRs R — 5, RIG-I1 2408 K12 5155 35 W5k
RNA —PMEEZE, T RNA TEHIANE
EXREE, RIG-I R A1 0] AR E K 42 R
X, XRESWMERLEZTHALRTSNARE
X? RIG-IERRKE, REHFEERY T, M
HIGE, IREEWRN TELEAXTESELEK
K. RADFRFFEE M BREMRE? X L o) 5 A 7
%, XTFRIVARBIA SR AR EE R
k. BIEMRRTRLER, TRATEENR N,

il o
/ Human cells

- -
) _,/Trushftwcm
Wrwm B ! ——
- Loss of FHKG-1 | %5 i e o
[ S ==
y I
[ | =gl - ) = (jnoas
Y Py T,
Mavg W
- p—
A l ATa
i =0 .
AF-3RF-T M-l HE-ANRFE. T NE.cB
FH-E IFME

it
pds S

ALEERHM RLR RARENHERESEEER

.-/"

L5 = ok NITR A ST X ARIE E 40 RIG-1
ERBEX-NER, FRTRAHAR. LR,
R RATRK RIG-I, BEZFRJRIBTEER
FSWRIMEME~E 1 R TINE, BibRBAEME
FIF7E RIG-I IREER Y. RIGI HZAERKENS
—Bi B MDAS, 5 RIG-1IIRBIAERSMEARRS
2N, WENEF AR, M11F A RIG-1 7%
RBIERERANR A, FHFHAERIREL

AIM
2016 15 fuig
5. RNHEBIRERESE. RNA REHESF
LRSI FER, JESLT MDAS BEEEER ) #18 RIG-I
Ihee, #miR% RIG-IHRMIRINKS, Fa5
RIG-I HEEANEA MITA, ESTHHE B W&~
Ho H—LMHUBAEEX MDAS RANITER
W, W MDAS ZERFIMEEFER, BER4E
FEFNEEBRAMSAMT MDAS EENEEZEWY
B, XEZFEFEANMLREZNBESYHS
R XX LEIFEFA S FFRAIR TR IE
X, BXEEFMSRT 7 RE MDAS B 158 K
MRS, EEKMNFEMERFEIEL TR
HERIE. AENE, MINZEANKN MDAS &
BHFSIARKEIFZEEFNEERMV S, KILXH
AEAIA K MDAS REFRMREGERNVITRSAE
Ho AR MHRE R A RIG-T ERHREX IR
&, FERFNINESE, REFHREILT B
VPRSI RAARENEN NI S N, ARG
RAkFTEEFRZE ZEATI PNAS (2016, 113: 10950-
5) o XEERFEWF1000 F L, AH “X—
ERAERIYVARE T RRINTTLMREE
NRH TR, b8 R T RAREERZ BAZE
=R T eM3tHE .

8. BIi KLF EE R KR REN ST

KLF EARKRE—XEA=ABERTH R
BEIEENNERRTRE, KLFRAFREER
ML, HIHMBMNEE, S, TE, T
MEEEPREBEIEA, MHMRLIKLFS &
B RAILRE T ARG R RS RN ERA, KLF
REEFSUMFBILE, BFAX, IR, %,
B, HDE, 4R, MARLKLFERREHR
Gik 4 RFK TR A TRIRIE.

KW ERRRTIRAMAIGE I 17 FEH KLF R
EEFEEHR, RAENERRKRE KRR
WHMTRES . HRLA, BLELERSK
HACHAT, HR0 17 F KLF BT 29I R,




PEMERDNERSARERNEERIRE

[+ 2|
4

\J’

WMmFﬁ#M%ﬁﬁﬂ%Aﬁi 3 F19 97% B9
BREM, BST/NR. SFREEMHEMIITEIN
W KLF1, 2,5, 17 Fedt et E AR Eb/ VR B 32
EFA. SEETEHNIKNEEFHIHRE
{0 KLF3,8,12 F £ 57 89 CtBP 45 & 7 5 PVDLS
/ T, @I KLF9,10,11 B &RFH Sin3A & FF
5 AA/VXXLo, #%ENL (NLS ) 3l Eb 33 & I AR S
KLF1,4,8,13 & Nim 5 5 E R FH NLS F5l,
it RT-qPCR #1 WB 87~ T ®if) KLF A FEARE
ARPARENFRIEER . REXTHRE KLFS 558
MO, KLF5 EAFIIFHEEEENTER
EIRALR, tban S153 BERR LA =, K369 Z Btk
fiI g, K162 # K209 K3z F1L (SUMO) LI =
HAWMRFFE, ZRERR Fow? XX WWPI
IR B8 KLF5 & B CPD M PY FF5lth EH =& {R <,
BRI KLF5 5 A2k KLF5 # B 5{2 3 4R n
8. AR ERIWE KLF ERRE#HTE
ERDHT, KIWE KLF £ FREEHE ERR

9. JEABREEL A An BT A H A 2

IEEAE M BE B AT B BT IE A E AT B A — ™
ENAHBREOE, FWERSBANRR. BE
HEZFNRERR, £ETRRENE, KEH
ARTESHERYEBALE (EFEH ) MKHE
ARTRT, MRT BB AR AR T, mR
b, EEEHERHFRETFHAERN. SME.
S, REFMMBEELE 2 BRERFFER,
XFX—KFEEHEMHAEZRESNNYIE
BRMRALBIIE, KM, ETABK, KAH
15-40%, HEEESMIEERBMHIERREEIRE
UL EHMAERAEIR, BIBHZ, BANXES
B RS R E SR R L 2K AR AE B B AR BB M AR A
o

S5ERNXRHMRRINRAELL, Wi
( Tupaia belangeri chinensis ) 7E#4k _EEINiEILR
Kk, XRFRZMRBARTIAR T REIHEE.
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5, tVREZEET A, MWKLF EEEM5Y
BMAGRFREREEFRSEXMN. HRERA
— AW AR R IEE R KLF RiEE 1
5%mNXREE T EM ( Oncotarget, 2016, doi:
10.18632/oncotarget. 13883 ) .

ﬁ. MCFT MCF10A liver heart spheen lung kidney stomach colon

KLF2 ————— — — | 5.
KLF3

Tubulln QKD

— e —

s—| 35KD

B 1606 MCF10A MCFT lnver heart spleen lung kidney stomach colon

- 1
rr | R O T B | -
D e e |55

Tubulin S e—r— |

R KLF2, 3,5, 7 1 11 EARIEL P EBFRIEKFE

KLF11

m¥E. MAFERZEHAR, ZRENZEE
FFRKE. AEKREML, R UEATR
R EERRNNIRE, Ma, thiASkESEE
MBS ERINES 7 Wl IEBE AR
iR, ZRBN—NMER 2R, R
Wil sE = —FRAEAE R BU AR AR FTAR Y, £ T Sk Ath (]
ERT 4 AR T AR EWE, SMHTEE
BETERSHERY (NS, SEEIE[ER
SRESEHE ) WASG. AEZE, FAMRIR
HARERENIEZR, BNFEESSDE,
EBmEFRZINBEE L, #—PBEHARYIF G
EHFEHERKIN, Frh R ERH I AR B IR
B, BREHHINFES TR ESARTHE,
X BAMHIAELL, XERRHAMHNEEIRE
#m, mBER THERSFMZERRHARNE
W, REAENZE LIALR:, FIAME—FIEE
FEEL R ERR AR BR AT sh i8R, (BRARYLEIERF
EEASR ( Biol Open, 2016, 5: 1545-52)
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Fatty li
T Rodent models:
Adipose .
High energy Excess tissue > Obesity
intake >

energy
T Liver —> Fatty liver

Tree shrew model:

A. R IFAETEE A, P normal state F= fatty liver ®{7% 5] & B approach 3 &5 CON 414 HFHC 41; B.

FARER o it i sh R b B XA

10. B TR & 14 A AR X B FaAs BY

B A% %S ( Herpes Simplex Virus, HSV )
EAERRENNBERE, HFAQPBIT 80%
A#REL HSV, —BEREN % 5ERK, HSV T]
WEHE, slEOERE. ABRKMNEERBE;
BOEHENRESAERERMANRIEHER
4, g|ﬁ)ﬁ%ﬁ%'lﬁﬂ&'ﬁiﬁ'€lﬁi. SECRT AR
ZMRGEERT, B, WEXEWRABEHS
BRBEEN T ENYIRE, TEElﬂ?"’LﬁJLﬁé’é'—?ﬁ‘Lﬁﬁé
ZiEHzZ, #Tﬁﬁ?s%ﬂﬁﬂl)\%@ﬁ%ﬁ%fﬁﬁ@
EMER. Blt, BUIREBRY—PERETAX
E’\]ﬁ‘i’té’éiﬂ%ﬁﬂo

" Mock TS =

(53 5dpi TS
! i
ot
B
E 27dpi TS
A o]
S T & -J-
’ -
(< s
L,

G RLBAMFEIA/ NG TG AT HSV-1 /R
A: mock &% 4 44 # il TG; B,C.D: HSV-1 & % j& 3, 5,
7R (&M EDR) WK TG; E, F: HSV-1 & # )5 27, 53
R (BHBKRBRED) AT TG, #Hkn RE HSV-1 #R; G:
HSV—1 B %5 3 X890 R TG (RN 2] HSV-1 #ZBREF )
H: HSV—1 B %5 5 R 69/ & TG P TH# R 2| X 49 HSV-1 [8
e XA

Adipose 5%
High energy N Excess —7< tissue Obesity
intake energy
= Liver =3 Fatty liver
AR L 4
LI = B E RIRBA N HSV-1 ZERADFFh Rk

B4, AR IHEE Sz HSV-1 B R R E 45 B
HNENBAHERZEN=XHET ( Trigeminal
Ganglia, TG ) B, REBERREREHITHR.
R HSV-1 W 5E 50/ NRERFERK
Z5%, HSV-1 R SAXNBRRS
RAFEACL, ZMRERKRKAE J Virol (2016, 90:
790-804) (RRAXE ) o X HSV-1 7ER g A R4
ARGHPABRREHRERHT T RERAR, K
DL HSV-1 BZA WG, THIEOTANBZH
SMREEIR, BRRFERE HSV-1 JRAER
s& (J Neurovirol, 2016, 22: 293-306 ) .

AT/ NR AN 10P4 BB

A-F: mock B#J5 3, 5, 8, 1
ICP4 & atml, B#)E 5 KM tﬂi)ukg #) ICP4 M2 5 (%
EATKATR) , HE AR SR, BRG] RS
G-L: HSV—1 & F ey wtfl, 1CP4 MabZ 5 R I F R LE 8
RegfE P, 10 ReGAER P43 R TAm 2] 1R 3269 ICP4 125, ;L
C R P BT 1] 5.3 KA B ICP4 MAMEAZ S

), 33 KR P ey HSV-1
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—. ERVIERTSAREITM
1. ME ARG EREL SRS KKETR
TR = EAM

1.1 mMDNA TR 5RO RERAR

B RER—XFINEAEHER, £k
AL BREGIE 1%, REDBPOB/ARITAEST
ER, B RERREMTERRLEZ WM
&iw, HPREERTTIRA. KIREAKFERER
% ( ZUHFENE 20~25% EEMEE) , AXREE
YR AFERNBRE. ZREEIARNEET
I, FEHZERRBREAEN, HESHEMNE
YLLKk DNA (mtDNA ) , 4370 13 fiZ
GRS ASEARER, XEENEAERRE™
HRENERIERE, FESSREEREREN
M—RIIERMAELRR,

PR E& B MEE — LRI B RB G
HREH A RAER R, BT mtDNA BRI R B —{£i%,
127~ mtDNA RE T REZ X LR R AIFHH 2 AR

mitomass

o (.-1 {I.‘\ 4’_-’ ‘.»{17“ ‘“?e"'l. J#) .‘:;gph ot
B
mtDNA 383 m. 15395A>6 SE LRI AINEERE

HTEMARTFES D mtDNA 5F, X&
mtDNA 7> F ) R EHM AL mDNA R, X2
SE mDNA REERFIER EREEINEH—IR
o BN AERREAAKBR— 12BN, HHF
—NEBRBHARE, —MNEFE, RUEI—MREF
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RE, TH, LREHKRIRSAARBITSHEAZE
M ERBRRREASE, X 11 MRIAEER
BREFENRHR O RER R AT TR, BINE
RERRZPEIFEN mtDNA ©EFAFT, #NE

EEARURTELNANENERER, FHE
EXRER AT LR WIE, 1A, mtDNA &
Fm.15395A>G( p.K217E, MT-CYB )1 m.8536A>G
(pN4D, MT-ATP6 ) R FEBENBRM, BT
m.15395A>G ERA K R L ARk (L AfaRIL T
BETHIERARE. mDNA B A EE
K, IBIENFERRERUFKALR, &
AP B REERIAT &6 m8536A>G £ F
1 MT-ATP6 & H, AMAEITFRILRET R MT-ATP6
EANMERT, SEEHEKTE (ROS) B& HiF,
M&RERE. ATP A DUREERERRBEE
T, XELERKE, m.15395A>G F1 m.8536A>G
THRRITRBITEAR AN AEEREBEE, #H5
S0 ZELSR ( Schizophr Res, 2016, 171: 200-
6) .

P=0.04
U—— |

L. . . L - ]
[l ‘l;ﬁq"dgr‘dgr‘h‘rf

complen ¥ respiratio
swarall rengiratio

P=l AT
——————

control 15395
1 | —

CELS I

KEEISR IS mDNA RN SERE ENER,
Wit 5 A ST = B RREE R A S A 1E,
LI TP NIRMALE R T 8 A EIIMAEF
BORE, SIAREPRXEBN—ANEFERE
¥, BAMEFEREEHSRE. BITER




mtDNA EE A N FEE, il &ILE W E
F z {8 mtDNA REKFEREE, RRMENERTE
B, BERTREFESIEZENESR, X
XL R R P B Y mtDNA FIESF M, T8
S5EMORELRLTX. ABNE, KSEEAH
FINK, ZRIAF] mtDNA 78 U3 S5k B AR,
HASFEHPEE WA FHEF, MtlINERE
~, EIINAEFzE mtDNA RRMEESE—3,

R

M
2016 38 [y
IRINELRAF] mtDNA 7E[E U0 X4 F 2 A5 00 7 3L
A&, 1RA TTREARXTEHM o BRI AT A+,
XA F i8] mtDNA 5Bt a9 7= & FI4EH5 A o] sE S fth
1148 B B9 4% % B | 183% ( Mol Neurobiol, 2016,
doi: 10.1007/s12035-016-9996-x )
FRARERIBT, mDNA BEBRE ST
BB RERRM—RE, M mtDNA A1
SRR R ) s SiE M0 RAEAE X

S

A B
P=0.054
I P=0.032 | M

E‘ 0.25- —= 'E' 0.25-
- [ @ L
3 0.20- u S 0.20- »
o o
- _
@ ]
® 0.151 + 0.15-
= c
= £
o 0.101 o 0.104
E 0.05 L ] L 'y 5 0.05 . A
| . ! = . . | . . = .
@ —— _.'l_ 4]
E ge* ™ = L L
4 0.00 = - — . a 0.00 . .

Mvs T1 Mvs T2 T1vs T2 Mwvs T Tlvs T2

mtDNA ZEFH 52 R

1.2 BONF EF & 5 X H 15 R ER

By E IR

BDNF, £ RN M 2 E F & F (brain
derived neurotrophic factor ), E—XfHZX MR
. BEMBALOREHHAEREZMNERE
H, BRIEMNZAES5MERGLE. BDNF
ERMEFEN—DIER X RE 56265 ( Y
Val66Met ) E# i 5 BDNF & HIRIL, 2
I BEEX, HEBREIAMEN . BLEZWL
RRIheeEaRE, B, ZRTHEEHFEER
HNENABEFHENSEBHMERRLERBERE
BEE, AT, ATZE—MROFEELER/),
MARGITHERE, FHERMAMSERRAHERD
FE, SEAERBEEARX—RTNMARERFA
—H, XREFHIRBABI S HTEERZNEB
i 90,000 B RAF ARG T EFH D47, UESEFE KM

MENEFEEFRNMESHEEREE

ABEH 156265 SRAEEBEREREZHX, M5
BRENAMER, ALMAREF, ZREESWIER
HAER. XMAREHEXT 156265 55 R
ISR A LR EFEYE, RIHETTERERINA
BEh AR S RERMN AL ( Neurosci Biobehav
Rev, 2016, 68:218-33 )

Odds Ratio European, BPD

Study Weight IV, 95%ClI IV, Random Effect, 95%CI
Sklar 2002a 3.0% 1.56 [1.01, 2.40]
Sklar 2002¢ 2.6% 1.19[0.74, 1.90] E—
Oswald 2004 3.2% 0.93[0.61, 1.40] —_—
Skibinska 2004 5.6% 1.13[0.86, 1.49] —_—
Neves-Pereira 2005 5.5% 1.07 [0.81, 1.41] —_—
Schumacher 2005 6.5% 1.01[0.80, 1.28] —_—
Lohoff 2005 8.4% 1.22[1.02, 1.47] _—
Green 2006 9.9% 1.06 [0.92, 1.22] ——
Muller 2006 5.0% 1.63[1.21,2.19] -
Tramontina 2007 27% 0.78[0.49, 1.23] —
Vincze 2008 5.9% 1.23 [0.95, 1.59] —_-—
Mick 2009 2.8% 1.23[0.79, 1.92] R —
Yosifova 2009 4.5% 1.62[1.18, 2.24]
Carrard 2011 3.2% 1.08 [0.72, 1.64] —_—
Sklar 2011 12.6% 1.03 [0.96, 1.11] —a—
Ivanova 2013 5.0% 1.33[0.99, 1.80] ]
Frazier 2014 2.5% 1.50[0.93, 2.42] —
Gonzalez-Castro 2015 2.9% 1.14[0.74, 1.76] —_—
Nassan 2015 8.3% 0.84[0.70, 1.01] —_—
Total 100% 1.14[1.04, 1.23] <>
Heterogeneity: P = 0.008, /= 49.3% N N N N
Test for overall effect: Z = 2.98 (P = 0.0029) 05 0.7 15 2

BDNF rs6265 7ERRM AR E R PR A BN EEN

MR PAE =0.0029; S+ MKW &
=0.008, i@rﬁﬁ: BB R Z 18] A AR B3 0 - T

R: P
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1.3 iE3E LRP8 B — MR & B A

LRP8 EH/E Reelin EHMMRERE, &5
Reelin (5 SREKEIE S Reelin BE & £ RIRE
BEZWEWER ( T 2OEBEH D RUEFBAEE
RmES ) k4, B, LRPS B TS5
MRS BANE . ARITX—E#, KREZFH
RBA T 48,187 M NMEF 4T LRPS AR &
BHERZSU R SEMERNEXYE, FRI—1
FERXRE 55174 ERMERBERRX, ZRE

B th 5 LRPS E F #Y mRNA FIA7E B MNX 13
BEBx, BreRE5EEFEBEXNIEMES
Ro E—THNHERADTEI, LRPS ZEAGILETHA
AP EEREL, MEA - EAXEEADIR
WESE LRPS 5 5wk R 7 BRERIYARERXE
EF. XTI E RIESE LRPS Tl RE2— PN E LK
BiERSBRER, BRI ARE S ZMERN
R ( Mol Neurobiol, 2016, 53: 6608-19 )
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PPPICACNATC

eeeee
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LRP8

ooooo

GGG
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RP8 IRE EX#HERZBRERRREBNEAREME

1.4 BIXBMORIEREHATLIREE
B RUER— BN EILLER, X
PIMBENBE, BRATH. HHIRETM
THRKA05%1% MAR, EHTEHEFR
Ko T, 25 A LW RENBRNIED T

B, RRE. XK. BAMREAREERE

BRARERETEEROER, HEEhS1X
A08. AT HPEBHORENREN, KENE
PMRBEARUARSZZDTEITR, FEHNEIT
RESHERORERRNNR TR AR, BERE
BAEXE, REXITHSSHERIRERXHN
Pt BN, Bl THAZRNENRREIFCE
R, XHRF T EANTENRELFMER,
EJLEXENERESERRAXETR (GWAS)
ARFEH D FEREYGIRE T HNTTE, K8

S5EMDRERXNEETRELN LI A,
WA MARENARERTEREAEEER
BXMNEMZERMAR— Rk, Fit, EAX
BERBSEERNXREKTR (GWAS) . R
% (CNVs) . XEX5EHMR. BERL. BH
BE (PPI) . #FIA. QTL FAREAHMHIR
HIERSETHEH O REND TR RANHHRE
PR AB YT Ko
ATEFNT BB RAERIREEN, (2
HEREM D BE D F Npe IR E R E RN,
SR =T ESIRAASYKRIRBAEE, HRE
ST —NEEMNER O REREHREIEE, &
#4 SZDB, fFHDFIEREFEIE. BRFTEE
. ETWEHIE. KN eQTL HIE UK B HR




ZEM (SNP ) IREEFHRAGUNEBEENAE  MEIERS.
SZDB #iEEH . RKEARREENXTHEHORE RANEIEE

MR EZELXANARBIBFBEREHBES R
N7ZfE7E SZDB HIBREF, o] A#H— LT
RIEESTEENZEETFMER, SZDB ~AMXZ

AR EEN S FRIAELE.
3t 3R 1L 9 #71 ( Schizophr Bull, 2016, Doi: 10.1093/
schbul/sbw102 ) .
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NIRRT ENEIRE, mAXRREME
EMOHThEE, B0 SNP INEEFRE.
eQTL. EHEHE.

-Ru-gmm-uDB

Schizophania GWAS Diffaenntinlly PPy |+ Birshiry nCITL
| UFroms Mysds i ol
CHY Co-axphaEsan i \ i | |=5IFT
Convergent functicnal genomics | Lecatisdempanal | Palyphan-2
|

Crme G

,Gu-mwu.ﬂmm

| *SpOBO-teMpGTl apesson
Spafis-tamponsl aupheton
| nnaiyais (BrainSpan)

-BNP quary
| =mna guiary

SZDB U IEEEHLSL
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TNBC growth arrest
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HERSERRIEPEXBIER (Sd Rep, 2016,
doi: 10.1038/srep39861 ) .




) PEHEEHAEEE AR ERNEEALRE

Key Laboratory of Animal Models and Human Disease Mechanisms

b

Pol ll

O Control pod Il Control IgG
WCTCF KD pel Il »CTCF KD IgG

Lowcn (o Ll
0o . B m | .

ICPO ICPD ICP4 ICP4 ICPE ICPR/UL3ID UL3D uL3e UL3E
promoter  body  promoter  body body promoter body promoter body

% of Enrichment to Inp
a
n

H3K27me3
O Control HIK2ZTmed
DContral IgG
2.0 | mCTCF KD H3K2Tme3
1.6 | mCTCF KD IgG

ICPO ICPD ICP4 ICP4 ICP8 ICPE TH TKS T mid
premoter  body promoter  body body  promoter promoter

% of Enrichment to Input
5

(2]

12 1 5 Control H3KSme3 H3K9me3

1.0 | ©Control lgG
mCTCF KD HIK9me3
| mCTCF KD IgG

% of Enrichment to Input
=
@

ICPO ICPD VP16 VP16 TK TK 5 TK mid TKY
promoter body promaoter body promoter

CTCF BT #EN RNA pol || 8%, FIRPHIEREREERIRHE HSV-1 8R

A: ChIP—qPCR %R 2 & B 440 e f= CTCF Sifkai 2 fe A F 28 £ RNA pol IT #9454 9L; B: ChIP—qPCR %4 R % R af B4
4 e A= CTCF Sk 2840 Mo L R 28 E H3K27me3 #J %44 L; C: ChIP—qPCR % R 2 7 3 B 40 %0 i e CTCF SR 4L 4n o 2k B 41 b
H3K9me3 #) 45-H 0L,

AT H—FSEE HSV-1 BREMBEZEMNE  BEEM isoform TN, EENE, BEEFAEN
BEER, IREFHERRBAAMAR T HSV-1 BEFE  ZAUEASHRSSIENABRBRANTHFE—
ANRERRRARRRERENBEEETANTL. TEOXHK, XBTIRFEEZNNHER (Sd
ERFJA, HS-1 BB FEFRARENT,  Rep,2016,6:28075)
BEERKRIEKENETML, TEHE, PolyA M

a b
Skipped exon
Retained intron Kip_e
I skip_muli_exon
* Altemative to 5 splicing ste =alts
Alternative to 3" splicing site 3 a3
altend
Mutually exclusive exon
3 —
Skipped multple exon
c HCFC1R1: Increased RI d STK11 : Increased Rl
fected -
125 et 125
- infected
o Sstp
250 Control dﬁ | 0
g = 200
o g £ Control
- —_— o
——_— =
- — -
> P L
Expected size 358bp 945bp Expected size 742bp
e
c-Fos: Reduction of RI
s0zen
100 |nfected
- =
) H H
[control : 8
s g
o
== == Toasto
— —
Expected size 802bp i g— < Expected size 424bp e —

Figure 2. HSV-1 infection induced alternative splicing of the cellular transcriptome.
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THER VIT-2/3 BRI AE LB EIBE R & i
kX, SEEWERERN, thENERINARESE
P450 K H&HI CYP-23A1 22| 7 F&EAEmARI 5 %
RIFHIER, BBk op-234] SBE RN HITHE
B, EIZN KRBT SGK-1, ZARKH,
MiERER FUME S S MEE SGK-1 2 — MNTHth
EiAE ek R MBE R % OB R, BT SGK-1
AERE/NRERECHERE, SGK-1 FEMEANA
Fr 8K 2 S B AE BE AN AE BEAR 55 A5 R B9
TEEER ( Genetics, 2016, 203: 241-53 )
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$#kid# (FAC) S SGK-1 ik, i _Lif ACS-20 #0VIT-2/3, HEMAEKMIRIFIGEE, SHHMLHAEE (mRuby: :DEAT-2) XK. BERAIE % RIR
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1. S SRIRRE S Z KT RZES 5 A
1.1 BMEERENSIhE
WARFENMERRENENEY, FEN

AKERMEEZ (03w ) , EKBROAS

SEREHEREER. XREFDIRAEA G KR H

THHESE, AT Na BT REMAEERN

BB I TFHMRKMET PRI WL

i 8 E i & e 45 M4 ( disulfide-directed hairpin,

DDH ) F0#0#) BY ¥ Bt | ER 544913 ( inhibitor cystine
knot motif, ICK) . ¥EARENN—MzY), #HH
HERMEBFED W EHRETER, ERAEEERF
ERFLETUNEH S FBENRES, ZHRE
REFEM ( Ixodes scapularis) PEE T —NHH
ERTE FREMNHESE ISTX-I, ISTX-I X4




BYBILEARBHOIMETEM (IC=1.6 uM ) ,

BExHETEMNHNE FBE LG ER, ISTX-I
KT —FAET ICK EHMENEEEN, D
ISTX-1. DDH #1 ICK Z#iE & I ISTX-1 £5+51 o]

ICKE_Huwentoxin=-IV
ICE_Hainantoxin=T

ISTX-1
DDH_Delta-atracotoxin-Hvl
DOH_J-atracotoxin-Hvlc

ISTX-1 9=
H ek - KRR T Z#4E (C1-C4, C2-C5, and C3—-C6), (A) ISTX-1 8 T4 4M, L e h T8 %M,
(C) Huwentoxin—IV #J 2 A ICK £ # 3 (1MB6);
Huwentoxin—IV (% ) #= DDH £ #49 delta—atracotoxin—HV1(1VTX) (1) £M#EA T & A;

#; B) ISTX-189 =R &#, B HEARE;

1.2 Eh¥ R iIRRI U E BRI T & Bl

AEBAREERENRKRER, BRIRE
HRAEFRMAY, MAERKERE LN
—REAE R, KREHOIRBA A N TIEER
b, BEAT T SRRERK, WRREEEERE
RAERWETER, ABIRANNRERENE
Ko AT HUNGM. BREEM, UshPKR
FIBUEIAK cathelicidin-BF A4k, XAMNEMERE
RERDUIERKIESHEEMN, E2TEY
%%KEEA—AMK%%&H 2 AR I 5 M Y
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ECLETFKACNPSNDOLCKS= ===
ECKGFGESCVPGENECCSG-

- CAKKENWCGK = TEDCCCFM e = = n mmm =
ICTGADRPCAS-COPCCPGT ===

_|M
BE{E AT DDH # ICK Z[8] , & DH F1 ICK Z5#3
EH b H a4y, XEER pHEESMEMKMET

RS ROBRELRME T LR (Sci Rep,
2016, 6: 29691 ) o
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- SKLVCSRKTR===
------- Y ACHERDS = == = ~WCEVL LY==
LCSENGD=CAS = - DECCVDTVEEGDMVTRSCEET TG-NFT=ECPGLTPLA

WCEYQT ===

= OV AW = NEQGSOS = === = =
= e GCKAES = ~NEVSYT

HroEH

VA B T
(D) ISTX~1 (% ). ICK &89
(E) ICK, ISTX—I#= DDH £ #3571 ,

71 I A T 245 81 9 0 81 B

KBS, T AITEVIRN IR FEE ST X,
BITER T PR R 24 B & S BRE A F R TR K
ZY13(VKRWKKWRWKWKKWV-NH2), {&4NsLL5
RI ZY13 (R MERERRIK, MXtiEKm 2589
HESHKEERRIFNRARIEM, 7/ RAELKE
Btk ZY13 th R R R IFAIER . KRR AH
BETEIORTHR A T KA, B ARRBREAYHA
RETRERNZRIEAY D F (J Med Chem, 2016,
59:1791-9 )

1.3 A ENXREWHFESIA
B EIE N A FHLE

;Y EHEMERIEZ B HEEE N EIHR
A2, BrETYME S ENERRMKEY
FEHABRRBENENTEHR. TRERKZIREA
HAHAXBE=ERUSERE (2500 X ) BRTRE
N AR 558 B i = B8 R 8 (Odorrana andersonii)




PENEE NSRS AR ERNEEATRE

NS/
MR E IR (800 K ) iR N F &I R &£
(Odorrana wuchuanensis), %% cDNA X EME.

ZIRN B, RRUEDFHIREMRR. £HFE
MNETE, BT ZERELLS)I| REER KT
SUREZTERTEAZHNTUMERNE
REBREN, BRaEREANEN SBKREINE
BRHBERATETEAERNE HOEKREMK
R, T RMXSHAFNRREEENNIHT T
¥ (Sci Rep, 2016, 6: 19866),

2 AERTE FRENEYELES FIZE

Kvl.3 BiER 6Ty B R &L &R e EEmH
TEBNEEAYES, MABRREYESE LTI
RKRITEmI4 RBEER. TREHERAA
PURTY 4 R B E BEY 25 R UK B ( Euphorbia
peplus ) AHRITR, WUKvlI3 AR, DEIFIL
BT7T=AEERRE BT —EEFMHN 06
FREMKLS MEF, AFEXMUKLI HER
BRI BRREERNTEAYIRE T T8 (Org
Lett, 2016, 18:2166-9 ) ,

fe
i

O] By
L

14 fa a8
by

EYERABREE=MEES FHEE () , FEESFXIKvi. 3 B9
HIER (B

FERZHEHBHRZ®H, ZFEHHNN,
WHERE., sEME. BORLEE. L#
KEMAERIHUR, TREHERIANMR
THRIT BRRKBH B 0E KX MR E
( (+)-Ganoapplanin ) , X L£7E M 9 F 45 F M HD &
Cav3.1 BEMIEERR, FAXMEDFTHED
SRENEBEINFFENEEARR, FibRMd
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T LT AR Cav3.1 LEMINEERHT T
RS BERAMAXNTIDT (Org Let,
2016, 18: 6078-81)
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A [2p=asimiah i B [=-pasiagplardn
i
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HIR
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REZEMS T Cav3. 1 BIEAINHIER

M. FEHR

1. BREICEF BREESREF &

SREAHRRAASE=FERFHNHE])
FIRBE . FREAMED EF TERATARTN
BRABRBAEIE, HEBRLTHERALTEHERE
KEFE. RAETERRERER T AAHBREER
FAMIETF BREEAN =R B HFERAR
ZFERMEENRNATERREEENTRR: 1)
KR KM AL R KN EZBHE B NESF
BEARAR; 2) BFEIMNIEAD FTARHEERS
AR T UEA R @, ERRETUFEER
AtRAS, FI e A EF AR MR R ;
3) KR KL ML IR KR ST B S 11/ ),
TRTEFARNIRS, BRItz SFHKE
TTHERREMIR. B, SHEMNF, FiZ
T UREFBERTHREFEARKESYHN
Ko

ZYERERNE—QTATAREEARKSE
MR TF BHER. BEEENER, BUBT
BRI T KR




2. BIRRE. EIMEIAT 1L

HT RS ERETHNRLIMERS T, I
B 531X BE 4> F 76 A K B 45 1 2 hoRE R (Y THA &
M, TREHEMERARY T S ERERE.
BESNBEIN T Vi, ETHRE RIS I
S R ORI S, FMEREINEHET RS
FIEEMLE, FIRLIMEN TSRS, 1%
ERGHERNBTEBENY, —HE, TUES
BKE, s#ATRINRGERITHRAE, RILREA,
R, 2ERAY, BEERESHHEOTETE,
SHRLINES RN E NS FIHENERTH, 5
B R IMNER LR FHARD FRENE;
B—HE, WREEHNEEER, BidEEEN
HYHERL, MR EALR BRI BT ER %
SNER MBI SHLBIRT. ETFHREER
BTHRETE, FA S RARERERRRS”
< REMIEHRE ", Ry, AR
MITESRETE. TENEET, RBUESHE
BHATRARE, HETREABERMNEMRES
B BEREERETEANSY. ARFMEH
BREERA, RIREA, REE, SERAY,
BARAYSELTILNN, BESREEER%
BHTFHBATREER DTN, RELARE
SIS B R ANE R £ R RANEENAEFAMNG, % T
TESh BT, MBS BRRERE. BEINE
REES FHUEHRE T HEHRARTES, thRAR
AR IR IR FRAIRIR A T $HORI 2 BB,

3. R E R A

SRESERIRAA. JoxkRIRBARE 5%
FRBRSHAERERLREDFRBAAEE, &
RS T W R T AR AIMERER, HFBE
SMEFF IR R TARMREH T ERER
FiRD, SSHL T MMERESRANERARE. &
HRERMMOESS, W08 EHTHENEERETH
RBR D EIE S, BRES AR AR, &

AJM
2016 24 [y
FFACS MBS &K+ B E Thyl+ 40R8, X
3§ Sertoli 4B 1E 4% 75 B A SMC EAEE 55 Thy 1+
MR (B A); REFHIERSEEANELESH
SEXHIRIE R TR ERER, TR 1 3%
B HMRHTEEZ ( Busulfan ) BYEERSEST, 5F
NE5BEAELARTT AT SSC i9fEtE; Batw®
FOAIED SSCs ST S 2 2 AR AR E h, 357
BT 8] S8 MBI Z I A SSCs RIFFRER
1BER (BB, C); xEFHE SSCs IR~ T F
RiE, mEEMEANMEMEN (B D,E) .

4. BRI R E B R AR

SR EHFRRBEBIT A, BT EEA
BEREHERFERA . ZRATN BEREGHERH
7, BEVITINREVIR, TRBRNEETERS
BURE R B, 2 —METEANMERALRTEE
KRR ZBHERANFERE: 1) €, X
R—ARABBRATERE ZRKH; 2) FIERAIR; 3)
BAETEIE . M RIZE AT WERR AL TR R
#; T UERRIE B RER D X Bk E # Bt
£, BERpREERGEERIETNORENTHE
EHFRFLEERFRENTNL, BTEARKEE
RS R Rt IR AR 5%
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