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Hippocampal Memory Circuitry and Animal Models

Dr. Lin XU completed his M.Sc. degree from the Kunming Institute of Zoology and his
Ph.D. at Trinity College, Dublin. XU currently serves as Director of the Key Lab of Animal
Models and Human Disease Mechanisms at the Kunming Institute of Zoology, Chinese Academy of Sciences, and was elected to the
Yunling scholars program in 2014. XU’s major interest is in the hippocampal circuitry of memory processes and neuropsychiatric
disorders including Alzheimer’s disease, drug addiction, major depression, autism, as well as posttraumatic stress disorder and other.
XU’s lab routinely uses behavior, pharmacology, PET, optogenetic, multi-electrode array recording for spikes and synaptic plasticity,
immunohistology, western blots and expression profiles. Using diverse natural products in Yunnan and animal models to develop novel
drugs for the treatment of neuropsychiatric disorders, XU has published over 70 papers in renowned journals including Nature, PNAS,
Neuron, Cell, JNS, Biol Psychiatry. XU is also the winner of the Natural Science Foundation of China “Distinguished Young Scientists”
and the Chinese Academy of Sciences “Hundred Talents Project”, as well as the Chief scientist of the 973 Project “The Function and
Mechanism of Forgetting.” XU has also filed a number of domestic and foreign patents, and trained over 50 M.Sc. or D.Sc. students.

Email: Ixu@vip.163.com
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Dr. Rong—Rong Mao, Associate Professor
talktomaomao@163.com
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Ms. Li—Ping Wang, Secretary
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Research Fields and Progress in 2014

XU’s lab is interested in hippocampal circuitry of learning and memory,
focusing on animal models of neuropsychiatric disorders such as Alzheimer’s
disease, drug addiction, major depression, autism and posttraumatic stress
disorder, with an emphasis on the development of animal models and drug
discovery from traditional Chinese herbs.

Key achievements in 2014 included the following projects: 1)Founding
that prenatally morphine exposed rats showing enhanced long-lasting
maintenance of contextual fear memory. Meanwhile, acute fear conditioning
stress neither impaired LTP nor enabled LTD in the hippocampal CA1.
Therefore, the LTD may be the underlying mechanism of long-lasting contexual
fear memory. 2) XU’s team found that fluoxetine treatment in F1 males not only
reversed the impairment of fear extinction in F1 males induced by maternal
separation but also the low anxiety-like behaviors in their F2 offspring. 3)
XU’s group reported that systemic administration of TRPV1 agonist capsaicin
directly induced tonic-clonic seizures (TCS) without PTZ induction. On the
other hand, systemic administration of TRPV1 antagonist capsazepine and
TRPV1 knockout mice exhibited delayed latency to TCS and reduced mortality.
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Non Human Primate Model of Human Disease

Dr. Xintian HU received his M.Sc. degree in Neuroscience from Kunming Institute of
Zoology before completely his Ph.D. in Psychology at Princeton University. After receiving
his doctoral, HU took a postdoctoral position at the Baylor College of Medicine before taking
up a Principal Investigator position at KIZ in the laboratory of Sensory Motor Integration.
HU’s research interests focuses on the development of non-human primate model of

API
%8&65%&5 HID

neurodegenerative diseases, depression and their mechanisms, as well as early diagnosis and treatments of neurodegenerative disease. HU
was a recipient of the Chinese Academy of Sciences100 Talents, and has published over 40 papers in journals including Science, PNAS

and the Journal of Alzheimers Disease.

Email: xthu@mail kiz.ac.cn
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Research Fields and Progress in 2014

HU’s major research interest is in brain-related diseases, focusing on
the establishment of monkey models of neuropsychiatric disorders such as
Alzheimer’s disease, major depression, early adversity etc., and paid much
attention on the description of neural circuits involving learning and memory,
Alzheimer’s disease and Parkinson’s disease and the direct differentiation of
monkey embryonic stem cells into neural stem cells.

Key achievements in 2014 include the following: 1) Mice and monkeys
were respectively fed with methanol as a FA precursor to develop a new AD
animal model. The findings of the behavioral tests and immunohistochemical
analysis suggested that here is a proper AD-like animal model. The in vitro
experiment suggested that FA may have a role in the differential pattern of
amyloid plaque formation in people with differing APOE genetic backgrounds.
2) Neurons differentiated from transplanted stem cells participate in normal
auditory information processing in the awake monkey brain. 3) Early
interventions (Enrichment Environment) after maternal separation lead to
almost normal development of emotional and social abilities at 6 months
of age, who were more healthy compared to those received none of the
interventions. 4) The study based on PD monkeys indicated that effects of DBS
in the lesion-side STN may significantly reverse the APO induced rotations,
which is an effective validation of DBS treatment and essential for exploring
the mechanisms of DBS.
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Division of Medical Genetics and Evolutionary Medicine

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

Kunming Institute of Zoology, Chinese Academy of Sciences. YAO’s research focuses on elucidating the genetic basis and molecular
mechanism of human diseases, in particular for Alzheimer’s disease (AD), schizophrenia, leprosy and Leber’s hereditary optic neuropathy
(LHON). He currently chairs a project on understanding the biology of Chinese tree shrew and creating an inbred line. YAO has published
more than 150 peer-reviewed research articles and commentaries in SCI journals, including Am J Hum Genet, Blood, Mol Psychiatry,
Hum Mol Genet, Hum Mutat, Autophagy and Nat Commun. Many of his papers are highly cited, with a total citation time of 3274 and an
h index of 31. YAO also serves as association editor of J Hum Genet, academic editor of PLoS One, receiving editor of Infect Genet Evol,
editorial board member of J Genet Genomics and editor-in-chief of Zool Res. YAO’s work has received numerous awards, including a

Second Class State Natural Science Award of China. E-mail: yaoyg@mail.kiz.ac.cn
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Ms. Dan-Dan Yu, Research Associate
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Dr. Dong Wang, Research Associate
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Dr. He—Jiang Zhou, Research Associate
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Website: http://www.mitotool.org/lab/index.html
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Research Fields and Progress in 2014

YAO?’s lab is focused on two major directions, the onset risk factors and pathogenesis
of Alzheimer's disease, schizophrenia, leprosy, and LHON, as well as the biology of the
Chinese tree shrew with the aim of establishing an inbred tree shrew line.

Key research achievements of 2014 included the following: 1) Development of the
tree shrew database (TreeshrewDB; http://www.treeshrewdb.org/), a highly integrated
information platform for data storage, retrieval, visualization and analysis of the Chinese
tree shrew genome. 2) Verification of the association between PICALM, BINI, MS4A4E,
CLU variants and AD susceptibility in Han Chinese populations. We found that mutations
in PSENI gene may be common in Chinese early-onset AD families. Mitochondrial DNA
haplogroup BS confers genetic susceptibility to AD in Han Chinese, and this effect was
most likely mediated by ancient variant m.8584G>A. 3) Finding that mtDNA haplogroup
BS5a acts as a susceptibility risk for schizophrenia in Han Chinese. This matrilineal risk
factor has an ancient origin, and may lead to a predisposing eftect on schizophrenia due to
the environment change and/or orchestration with other nuclear genetic factors appeared
recently in human evolutionary history. Here, YAO’s group found that CREBI and NRGI
gene underwent fast evolution in recent human history and a rare haplotype of CREBI
conferred susceptibility to schizophrenia.




FWizE SMERNIERRIRAE
FRARTIN, B0, WS, b ERE B R I S T i R
% S5 2R (Mg IR mﬂﬁlf)\o FEHEA T 28 BT RN SO ALy ST
T HAE G T 2R 3515 22 G S 5028 %o it 268 T8 1 BB R 81 B L BT T A 3% Wil 45 77 TG A B
& M i B, © fE Nature Medicine ., Nature Neuroscience ., Current Biology Fl Journal of
Neuroscience SRR 20 i, KA E AT,

Epigenetic Basis in Neurodegenerative Diseases

Dr. Jia-Li LI completed his doctoral degree at Fudan University before taking postdoctoral
positions at the Mount Sinai School of Medicine then a professorship at Rutgers University
and a Principle Investigator position at the Kunming Institute of Zoology, Chinese Academy
of Sciences. LI’s major area of interest is to study the molecular epigenetic bases of various
human neurodegenerative disease such as Ataxia-Telangiectasia (A-T), Alzheimer’s Disease
(AD), and Parkinson’s Disease (PD) using genetic, molecular, biochemical approaches
toexplore the mechanisms that control, initiate and execute neurodegeneration with a focus
on studying dysfunction of class II HDACs and DNA demethylation in neurodegeneration
and discovering new methods by which to delay or prevent the degenerative process in human
neurological disorders.

Email: lijiali@mail kiz.ac.cn
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Research Fields and Progress in 2014

LI’s research interests revolve around exploring the epigenetic basis of brain ageing
and age-related neurodegenerative disorders such as AD and PD. Their research interests
also lie in revealing new methods by which to delay or prevent the degenerative process in
human neurological disorders.

PR

Key research progress in 2014 is as follows: Discovery that 5-Hydroxymethylcytosine
promoted DNA damage repair, providing new sights into the mechanism that how
organisms maintain genetic material stability.

it
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Molecule Immunopharmcology

Prof. Yong-Tang Zheng, Principle Investigator, Deputy Director of Key lab, KIZ, CAS.
ZHENG's research focuses on AIDS prevention and control as a major national strategic need,
and has published 211 papers in SCI journals including PNAS, Mol Biol Evol, AIDS, Nucleic
Acids Res, J Immuol, JAIDS, Retrovirology, etc. ZHENG has also published 13 book chapters
and made applications and joint applications for 51 patents, 27 of which have been authorized.

ZHENG’s work has been recognized with 6 provincial and ministerial level awards, including Yunnan’ Science and Technology
Progress Award (first class) and a Natural Science Award (second class). ZHENG has supervised 21 D.Sc. students and 24 M.Sc.

students.

Email: zhengyt@mail.kiz.ac.cn
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Research Fields and Progress in 2014

ZHENG’s work focuses on carrying out basic, forward-looking research mainly aimed
at HIV/AIDS, including anti-HIV drugs, AIDS non-human primate animal models, the
mechanism of antiviral restriction factors TRIM5a. to HIV infection, and HIV Molecular
Epidemiology in the Mekong River region.

Key progress in 2014 includes the following: 1) Verification of a fourth TRIMCyp
gene fusion in non-primate mammal tree shrews (Tupaia belangeri), illustrating that
this novel TRIMCyp originated independently in comparison with previously reported
TRIMCyps. Working in tandem, evolutionary analyses and functional assays showed
that the likely evolutionary trajectory of tsTRIMCyp was formed by gene duplication,
retrotransposition and exon shuffling worked jointly, presenting a rare example of novel
gene origination. 2) Study on the anti HIV-1 activity of FNC in vitro, which showed that
the activity of FNC is better than that of 3TC and FTC, FNC also showed good inhibitory
activity on the HIV resistant strains; FNC is currently undergoing a Phase I Clinical Study.
3) A molecular epidemiological study on 105 Burmese LDTDs demonstrated that Burmese
LDTDs may contribute to HIV-1 transmission along the China-Myanmar border, with
the results providing a novel perspective for understanding the on-going generation and
prevalence of HIV-1 recombinants in the border region.
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Epigenetics and Gene Regulation

Prof. Jumin Zhou, Principle Investigator. ZHOU’s current research focuses on higher
order chromatin organization and its role in genome stability and regulation of large gene
complexes, as well as the epigenetic basis in viral-host interactions and the chromatin basis
of Drosophila development and homeotic transformation. ZHOU’s work has appeared in
numerous international journals, including Cell, Molecular Cell, Genes Development, PNAS,
Development, MCB, J Virology and Developmental Biology.

Email: zhoujm@mail kiz.ac.cn
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Research Fields and Progress in 2014

Research achievements in 2014 include the following: 1) CTCF link higher order
genome organization and the maintenance of genome stability. CTCF is a zinc finger DNA
binding protein with a number of essential nuclear functions. ZHOU’s group found that
CTCEF recruited to fragile sites and Double Strand Breaks during genotoxic stress conditions.
CTCF knockdown leads to an increase of ATM signaling, a reduction of DSB repair, and
fragmentation of cellular genome under genotoxic stress, suggesting that CTCF play an
essential role in genome stability and DSB repair. 2) CTCF interacts with HSV-1 genome
and helps viral transcription. CTCF also plays important roles of HSV-1 infection. We found
that CTCF is recruited to organize the replicating HSV-1 genome, to promote RNA pol II
recruitment and prevent H3K27me3 binding to viral genes. 3) HSV-1 latency in tree shrew.
Given the emergence of the tree shrew as an emerging animal model for human diseases,
ZHOU’s group has developed an HSV-1 latency infection model in tree shrew. The tree
shrew model has a key advantage compared to rodent models in that HSV-1 does not lead to
full scale lytic infection in trigeminal ganglion neurons. The mild infection is more similar
to human infection and is a promising model to study human herpes infections.
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Cancer Biology

Dr. Ceshi CHEN earned his doctoral degree from the Shanghai Institute of Materia Medica, Chinese Academy of Sciences before
accepting a postdoctoral position at the University of Virginia and Emory University. Prior to coming to KIZ to take up a principal
investigator position, CHEN was an Assistant/Associate Professor at Albany Medical College. CHEN’s current research focuses mainly
focused on targeted breast cancer therapy, protein ubiquitination, gene transcription, and cancer animal models. To date, CHEN has
published more than 40 SCI papers in Cell Death Differ, Cancer Res, Oncogene, J Pathology, and Nat Genetics, leading a current H-index
score of 22. CHEN has also been invited to serve as a reviewer for more than 10 funding agencies and over 30 scientific journals.

Email: chenc@mail.kiz.ac.cn
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Research Fields and Progress in 2014

CHEN’s lab is interested in breast cancer targeted therapy, specifically in stem cell,
cell cycle, apoptosis, protein ubiquitination, gene transcription, animal models, drug and
biomarker discovery.

Major achievements in 2014 include the following: 1) Finding that the Traditional
Chinese medicine Tongshu capsule down-regulates the expression of estrogen receptor o
and suppresses human breast cancer cell proliferation. 2) Cucurbitacin E induces cell cycle
G2/M phase arrest and apoptosis in triple negative breast cancer. 3) Spontaneous breast
tumoursin tree shrews were identified as being intraductal papilloma, papillary carcinoma,
and invasive ductal carcinoma with or without lung metastasis. In these tree shrews, DMBA
and MPA induced breast tumor in about 50% of tree shrews. PTEN/PIK3CA genes are
frequently mutated in spontaneous and MPA-accelerated DMBA induced mammary tumors
of tree shrews.
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The Lab of Tumor Stem Cell

Dr. Xudong ZHAO, Principle Investigator and Director of Primate center, Kunming
Institute of Zoology, Chinese Academy of Sciences. ZHAO’s research focuses on characterizing
the molecular signature of tumor stem cells, developing novel diagnoses and therapeutic targets
for cancer research, establishing a high-throughput screening system for anti-cancer drugs,
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and developing new animal models of cancer. To date, ZHAO has published 13 papers in high-caliber journals including Nat Cell Biol,
Dev Cell, J Clin Invest, Nature, etc. ZHAO has also been selected as part of the 1,000 Talents plan, has receivedthe High-end Technical
Talent award of Yunnan, and has headed research projects for the NSFC, CAS, and Yunnan Science Bureau.

Email: zhaoxudong@mail.kiz.ac.cn
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Research Fields and Progress in 2014

ZHAQO’s lab focuses on characterizing the molecular signatures of tumor stem cell,
such as the Glioblastoma stem cell(GSC), and studying their functions in order to establish
high-throughput screening systemsto screen the anti-cancer drugs. These efforts assist in
further development of new animal models for cancer that can be used to further studies into
the role of particular genes in tumor development.

Key research findings of 2014 include the following: 1) Establishment of a high-
throughput screening system using GSCs; preliminary screeningsobtained a batch of
potential compounds that may be viable candidates for development of anti-cancer drugs;
2) A batch of genes that exhibited high-expression levels in GSCs as compared to normal
neural stem cells were selected out between GSCs and normal neural stem cells, most of
which had previously been confirmed to play important roles in cell viability, cell migration,
or cell differentiation of GSCs in vitro. 3) Generation of new tree shrew models of
glioblastoma and pancreatic cancer; 4) Clarification of early development of the Tree shrew
embryo by monitoring the copulation of tree shrews and observing the embryo development
at different developmental stages.
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Tumor Signal Transduction

Dr. Yong-Bin CHEN, Principle Investigator, Kunming Institute of Zoology, Chinese Academy of Sciences. CHEN’s research
primarily focuses on characterizing molecular mechanisms of Hedgehog (Hh) and Hippo (Hpo) signaling pathways, establishing tumor
models in non-human primates (including both tree shrews and monkeys), and developing drug screening platforms for serial tumors.
CHEN’s recent research has been published in several high-profile journals, including Genes & Development, Developmental Cell,
PLoS Biology, PNAS and Cell Research, among others.

Email: ybchen@mail.kiz.ac.cn
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W17 Ming-Xiu Nie Dr. Yongbin CHEN collaborated with PIs in KIB to screen natural compounds which

WKz Tian—Yun Lan are important for either promoting adult hippocampal neural progenitor/stem cells (NSPCs)

#{H &% Bai—Zhang Dai proliferation or inhibiting survival of Glioblastoma initiating cells as well as other type of
cancer cells: 1) Isolation of 5 Alstoscholarisines from Alstonia scholaris as well as new
dopamine derivatives isolated from Polyrhachis dives that were found to be capable of
significantly promoting NSPCs proliferation. 2) Uncovering the genes involved in the
development of osteosarcoma (OS)via a meta-analysisof OS microarray data that was used
to identify differentially expressed genes (DEGs) and biological functions associated with
gene-expression changes between OS and normal control (NC) tissues. 3) A collaboration
with Dr. Jin Jiang at UTSW that revealed the dual roles of CK1 in Hedgehog signaling
(PNAS, 2014).
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Laboratory of Lipid Metabolism and Diseases

Dr. Bin LIANG earned his doctoral degree from Fudan University, LIANG undertook
postdoctoral positions as University of California at Irvine, Yeshiva University, and
Washington State University before accepting a Principle Investigator position at the
Kunming Institute of Zoology, Chinese Academy of Sciences (KIZ, CAS). LIANG’s research I
focuses on understanding the regulation of fat storage and distribution, and the roles of lipids
in obesity, diabetes, and other metabolic diseases via genetics, biochemistry, genomics, and lipidomics.

Email: liangb@mail.kiz.ac.cn
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Research Achievements in 2014

LIANG’s long-term research goalsare to understand the regulation of fat storage and
distribution. Notable achievements in 2014 include the following projects:

1. Tree shrew model of nonalcoholic fatty liver disease (NAFLD).

A high-energy diet successfully induced NAFLD in tree shrew that displayed
symptoms from simple steatosis to steatohepatitis and fibrosis. This tree shrew model reveal
new mechanism of the pathogenesis of NAFLD.

2. Spontaneous diabetic macaque monkey.

LIANG’s team screened 3 spontaneous diabetic macaque monkeys, and performed
proteomic analysis of lipid droplet from several organs and tissues.

3. Regulation of fat storage in C. elegans
1) Iron facilitates fat uptake via sgke-1 and acs-20 in C. elegans.

Overload of iron is positively associated with fat accumulation in human and
experimental animal. Using C. elegans, LIANG’s team showed that iron facilitated fat
uptake via sgke-1 and acs-20 in C. elegans.

2) Pu-erh tea down-regulates SREBP and SCD to reduce fat storage in C. elegans

Pu-erh tea was found to inhibit food uptake and down-regulated fat synthesis via
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SREBP and SCD to reduce fat storage in C. elegans.
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Animal Toxin and Human Diseases Mechanisms

Dr. Yun ZHANG, Principle Investigator, Kunming Institute of Zoology, Chinese Academy

of Sciences. ZHANG is the 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 and an
editorial board member of International Society for Biological Toxins journal Toxicon, as well a deputy editor for Zoological Research
and a China National Food Expert Drug Administration reviewer. ZHANG’s research is primarily focused on deciphering human
diseases mechanisms using animal toxins, and his research has been published in numerous high-quality journals including PNAS, Cell
Mol Life Sci, J Thromb Haemosta, J Proteom Res, J Biol Chem, Antimicrob Agents Chemother, J Med Chem, BBA. To date, ZHANG
has supervised over 40 M.Sc. and D.Sc. students.

Email: zhangy@mail.kiz.ac.cn
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Research Fields and Progress in 2014

ZHANG’s work follows two key lines of enquiry, including deciphering the human
diseasesmechanisms using animal toxin as natural probes, and exploring new animal toxins
and developing them into clinical drugs.

Key research achievements of 2014 are as follows: 1) Based on data from
comprehensive transcriptome analysis of the skin and blood of frog Bombina maxima,
ZHANG’s lab found this frog has nearly parallel innate and adaptive immune systems to
those found in mammals; 2) That By-CAT was involved in host defense against microbial
invasion, a finding that may serve as a beginning point for further investigation into the
possible occurrence of similar antimicrobial strategies, as well as the effective molecules
and the action mechanisms involved in vertebrates. 3) PHBI participated in PAR1 activated
internalization, Erk1/2 phosphorylation and degradation, though these regulatory functions
were aberrant in cancer cells. These findings offer new insights and directions for studies
of the role of PHBs in cancer metastasis. 4) Drug targets prediction and analysis of Chinese
tree shrews showed that most of pharmacology testing can effectively be done using
Chinese tree shrew as a model. 5) OH-CATH30 is an excellent candidate for infectious
disease caused by drug-resistant bacteria.
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Functional Proteomics of Natural Medicines

Dr. Ren LAI, Principle Investigator, Assistant Director, Kunming Institute of Zoology,
Chinese Academy of Sciences. LAI’s research is mainly focused on peptideomics and
proteomics of natural medicines, as well as functions and mechanisms of bioactive peptides and

API
%8$f£$§g HID

proteins, structural modification of native peptides/proteins, and drug research and development.

To date, LAI has published more than 120 papers in well-known journals, including Mol Cell Proteomics, J Proteome Res, FASEB J,

Allergy, Eur J Pharm Biopharm, J Control Release, Free Radic Biol Med and JBC.

Email: rlai@mail kiz.ac.cn
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2014 AR ETER RO 7 RA Bk . AN A B PIRishy
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FTREMISPER PO 2 E0 0 FEMRIR Y B2 ik b R UREAE b QIO IE 5L . HA A
A ROTERSY X T B R B IR A1 DL BT R B IRAE R 25 Y HoA

NLT IR Bz Jik p S5 58 T — 4R B2 R B 2 K Tylotoin, %22 ARAN &
A 12 MR I, 15/ E)Z BRI b, Tylotoin FE B H 5 2 b AL B 1 &
A%, Tylotoin A AR HE £ 5 40 M A AT 4 ATt A5 A RS, M (R 18 32 164
Rk b R AL 2R ZUTE . Tylotoin 1 BEME HE S5 QI i &4 BBV LR W
TGF-B 1 1 1L-6 MG RBIFFE R 5 il & RAE FASEB J 747 1

Research Fields and Progress in 2014

LATI’s work is predominately built around both basic and translational research
in the fields of peptideomics and proteomics of natural medicines, routinely using
techniques and methodology from peptideomics/proteomics, patch-clamp whole-cell,
animal models of human diseases, pharmacology and pharmacy.

The main achievements in 2014 is on the would-healing peptides. While
amphibians such as newts are well-known to possess excellent wound healing abilities,
the mechanism and the possible active substances have not been clearly characterized.
Finding the active components in the salamander skin can greatly facilitate our
understanding of the fast healing mechanism and development of drugs for skin repair.
LAT’s group identified a 12-amino-acid-residue peptide called Tylotoin with potent
wound-healing activity from the skin of Tylototriton verrucosus. In mouse model of
full skin lesions, Tylotoin showed strong wound-healing activity. Further analysis
showed that Tylotoin can promote the proliferation and migration of keratinocytes and
fibroblasts, so as to promote the epithelialization and granulation in the damaged skin.
Tylotoin was also found to promote the expression of TGF-B1 and IL-6, which are
closely related to wound healing.
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Dr. Ming—Qiang Rong, Associate Researcher

rongmingqiang@yahoo.com.cn
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Dr. Qiu—Min Lu, Associate Researcher
Ilvgm@mail kiz.ac.cn
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Mr. Dong—Sheng Li, Senior Engineer
lids@mail kiz.ac.cn
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Ms. Jian—Yun Li, Secretary

lijy@mail kiz.ac.cn
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Dr. Zhi-Ye Zhang, Assistant Researcher
13708791680@163.com
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JeA&P;  Cheng-Bo Long
L3 Chuan—Bin Shen
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lon Channel Structure, Function, Channelopathy
and Drug Discovery

Dr. Jian YANG, Principle Investigator, Director of Ion Channel Research and Drug
Development Center (ICDC), Professor in the Department of Biological Sciences at Columbia University. YANG’s research interests
include several areas: 1) studying 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) Elucidating—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) Searching for active natural compounds and develop drugs targeting
these channels using various screening techniques, including fluorescence-based high throughput screens. YANG’s research has been
previously published in several high-profile journals, including Physiological Reviews, Nature, Nature Neuroscience, Neuron and
PNAS.
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Research Areas and Progress in 2014
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Ms. Feng-Lei Zhang, Associate Professor
zhangfenglei@sohu.com
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Dr. Shu Wang, Associate Professor

wangshu@mail kiz.ac.cn
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Dr. Yin Nian, Associate Professor
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Ms. Dan Tang, Lab Manager
tangdan@mail kiz.ac.cn
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Ms. Jin—Sheng Hu, Secretary
hujinsheng@mail kiz.ac.cn
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Ms. Ye Gong, Research Assistant

gongye@mail.kiz.ac.cn
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YANG’s work at the ICDC focuses on finding active molecules from
natural products (including animals, plants and traditional Chinese medicine)
that selectively act on physiological important and disease-related ion channels
such as VGCCs, TRP channels, BK and Kv channels, with the ultimate goal
of developing specific drugs targeting these ion channels for the treatment
of human diseases and disorders such as hypertension, arrhythmia, epilepsy,
migraine and pain.

Key research achievements in 2014 are as follows: 1) Set up of various
ion channel activity assay systems. 2) Creation of>20 cell lines stably
expressing various ion channels. 3) Screening of >250 natural compounds. 4)
Identification of compounds that potently and specifically affects the activity of
various channels.




AM
%NONL:!-ALI]_- R-,I-IE:EO?E HID

—. ZWEY N EB R R

1. FEBREREREMAR

PRSI, FRIRFNIE 1 S i R G R4 AR ML AR BRI BE 447 A TR R
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PRI G RERACYNELIN, PRZ A RPEEH

FIRME—F B, HARSET ZAEA I

PERAE N RSN, Bt B RS N RSN oA M) el , B R RIRER |

FAEAC . W ARE A WRE IR . R . Bl
KRR Ak A5 AR BRI RAAE , PRI AR R AH G
FFFE /IS B A 1A 2 S RS A ELA T Y
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I e e 2 AR 5, (HRA R BRAR AT
AN e iR, B5UMREZ Al
(A BRI A T G 5 AR DAL FL RIS

S 28 A K R X H R R AT T
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T AE ) B B AR (Exp Gerontol, 2014, 55: 113—
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2. BRME R Tl AR RS A A 3R

SIS E I KA R I c—fos FRIR/KT- 5P 01 SR 52 TEAH DG —PE R AR id i 22
JCIG B DL R MR R 22T 2 AT Rl . FERTI S, © ZuE SRR Al v 8 A 2 A R
Kl 2] c—fos ik o X T A THER G BAHINEM T 400 . BRI T 40M ik 2 oc,
WFRIK c—fos; LA TP HRIEL, XERLTTH c—fos Tk A W (P<0.01) T, KA
T A T I M IT, ERES ST E T M ml g . % TAEW R
AR5 J it — 5T 24 2 E AR R P ERIR  (Alzheimer's disease, AD ) AYZHAREBEZ, 1524 &
T RAFHA

BIEMAE c—fos ik A c—fos FHMAME; B: #EATMABLL NeuN; C. GFP tRCHBEMBEIH L hHATER
1% c-fos; D: Control, SiRERZFALEE c-fos Fik; E. Experiment group A EZFRIME c-fos Rik; F: %4
TEERM c-fos RIAMEFFRA, P<0.01,

3. INRFNEARRIF R X EER ( AD ) RE R R

R MR P AR o RS ) 0y =y B ST T /N BURME TR ) AD B
WITAT R RBEA R B, % AD AR HAT Tau 85 1 BERERR AL ( $HERLF AR gH L5 1)
AR | WERAEEBDIE (BAERE) ANCIZmid =0k, 2T A28 AD IR IRFHE (J
Alzheimers Dis, 2014, 41: 1117-29; 1131-47 ) . #F—LAKSMIF5E R, APOE F#1& ( APOE2,
APOE3 and APOE4) XJJE % A B —APOE REYH B AR TIHL. 5 APOE2 F1 APOE3 fH L,
APOE4 ffif5 10 mM HIEEFE SR REYI P S HE L AR (P<0.001 ) #1 APOE #H (P<0.05)
XA REYI RN B 255 AD 195 B (APOE4>APOE3>APOE2 ) AH—%, X Fpiss
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& APOE i8G5 T T 11 , $27R H S T RBZE AN APOE 81535 5t N 30 AD B & A ( Curr
Alzheimer Res, 2014, 11: 461-8 ) . % &I HEESE FH0BME AD SERIRML T 2 SZRFIENE, N
P AD PSR HLEL . SN AT A R, R EER— R B T2 AE LS APOE LG
I PR 3 Z IR ] R A A ELAE FH LB
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5. mMIMAEAREKIE (PD ) BIRHAREER

B Ao SR B SOIR A AE MPP+ (1 FIEE —4— SRBENENE ) i85, thLTERTEbGEE (APO )
PR ) A BESEAT B, XA PD AR R 28 L) 47 o 245 BEAA AN R i . SRR 2 AR L
¥ (STN) HEAT i i PE G IR R (DBS) RIS 3 APO, X RS IesetT M. 45
SRR IR STN /Y DBS 1] LUAT R bR MPP+ $UE5H7 SR 94T 4005, F Lk nT 4 DBS f1%
FY AT RE R 0 L SR ] STIN (975 S M /R b 1 PR R 22 L2 e ZR 8 3 40 W B ) o 422 ] 5534
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6. RFnFTE HIV i7" E R & EF TRIMCyp &R INEEFA =

T 32 5599 7 1 L [R) HE A0 RN T2 2908 B 22 R MR AL 2 KA I B B i 55 R, 15 P A
TE R 1 BRI A 1] B4V E T HIV R 5E, PR 2 1 09 A6 305 J 99 A 8 30 BIR o s 2 52 1l 114
Y. BT & B8R HIV 95 2 BR 6 I 74 APOBEC3G. TRIMS5 o /TRIMCyp. ZAP. Tetherin,
SAMHAD1., Mx2 %, Hr, TRIMCyp /& HEFFIR Y —FP HIV fa 5 BRI K1, B CypA 2
A3 SR PR TRIMS ZE R B T TRIMCyp il JE 8 5 20 e PR B 24551

S = AR SRS F ) TAE ARG T vh & 3 TR TRIMCyp mil G5, I-E B il
B P YASRERR T HIV-1 BRG], BT SF 0B HIV-1 5 B F 2 3L
CFHT Rl A ARt H AT 2 B 3 Bl TRIMCyp ARl A2 —. FEpbsent b, @i xf 36
AN FL SRR AL, eI AU 2B T 56 4 Fopisi=Xiy TRIMCyp fl & 36 . it
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XX R IR A . HEARALE] . BT ERE S AR L A T T AN B S, UESE TR 4
TRIMS DK% DU 1 /> TRIMCyp il & 38 I AEAE RN IE 5 ik, JF H R IR TRIMCyp fili & 55
PR S T H B 3 MRS TRIMCyp #EAE TR, HIZIEHRYIE R G T IR AR | Wife s
MANE T HH 3 P SRR AL P AR, MR W R RDE O . CypA £35S A
JHAF A TRIMS B2 8 A0+ Fiif, JEPRPESTHEIT 2 2-7 S0 FRl& T CypA Wi 1,
M4 53 B R TRIMCyp G 8, A2 58 IR R B FL2E TP 9% 4 B TRIMCyp £,
R TRIMCyp 52 3|58 20 1E [m] e 5 H S 88 TR CH AT, JF H B3 T HAH IR
TRIM5-4., #K1fi, A8 TRIMCyp AREFRHI HIV-1. SIV HI N-MLV 2550 & H . IRABIR L
PRHORBERR I HIV-1 A5 ARTE T CypA $2RETZ L, MIFE TH N 35 RBCC 8537 9 A A 5722
N T ARG TRIMCyp J5 46 3 D U 2L A BRI HIV-1 AIHE ST, /R FE R AT B i A S
SR, MHRTERN RS IR o AR, A8 TRIMCyp 19 TRIMS-4 25 845411 5 55 2 (SeV)
N FHIPUREE R R PENZ, T NF-«k B Fl IFN- B AYZIA, /R TRIMCyp #2251 HIV
s 25 BRI DO BE I 7= A T B A e RE AR e . A2 A & T 9 25 BRIl I F TRIMS/TRIMCyp
DI REFBLEN ST, W IR I A e 5 3k [m b2 it 7 A (Mol Biol Evol, 2014,
31:2985-97) .

TRIMS isoforms Hosts Genomic structure and transcripls Domain constitution

Primates, Lagomarpha, Rodentia, == A7 i
TRIMSa R e T T qoe e T
- Lot ¥ Sty gy i

Camivora, Artiodactyla, ¢ic. J

omTRIMCyp Mew World monkeys Emy I | TRE qi}:w‘-ﬂ -__,l
Caph
npm TRIMC Old World monkeys S — T d e ;;.__w_m
| I p iy b1 vt i -
. _ . P
TRIMCypA3  Old World monkeys, Gibbons -0~ H o g F_w.‘"'m;
Chiph
i A A =
tsTRIMCy ree shirew 0 E . 'S - o mw [ s ;:g’lm
5 ¥p Tree shrews | 3] H- I g ]

HELENY P AILAY 4 M TRIMCyps B9E1A

7. FEYSLLG B o E SRR 25 M SR AR S A

TR R RARBII IR, AR SR s B AN - BB R, 5 TRIR A A
Finio AT RGOS EINE D 25 BT & SE R sh IR RFE AL S, SEl s sk R B eItk T
— Al T 25 Wy RAR TN AR TR 2SR PR (A RO 1, 2D AR SE N 2 MRS S 2R i J= i L
Xt i R AT T AR GE A I B 2 M RS TR R G0 ATT o AEFRAT Y 3482 Fif b IR i 245 B
Jitrh, HEA B Y 446 FhEE U BORLEAS 2 fe e 19 1049 R LS 112 SRR YT | IIARIE |
FEEMALREIGR , O A PR A RS 2 MR A SC B A SR IR 15 5 H D) 2 (IR
WA RSN R PIE R AR, 50% L LA rb A i 25 B AR 5 R B AR
Wi AR A SEIRIE S 1 50 LA 25 T A s DA 5 (4 2 1 R A2 (7R B 1t/ N
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M b AR S A M — 2, TS5 /NR TS AR . B RO 2 I SR B e A PR
PRI B S BEEER , AETTA 5600 B 1 B 2 AR T BELDBIT 1t/ DA 6 0 AL B 25 00 %
NG 3R 25 S IR T A C S A AL A T S 2 RCETEAN, AR 5 N — SR R e
ARG BT S FNPEAN R S 33 AR RON, o ISR AN 2 J v B R AR ks B S 56
T B LM Z30F, M B PPN PR T R G SEat s B AR A= Rk dE,
PR RTEARRE 250t J A AR LA R S 30 2l U RE A (PLoS One, 2014, 98: 104191 )
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8. WHTFLBRIET R i R

RIS — MBS sy, B THIERG KT FHEEE TS, FITEE Y B2 i fiie
AR A A BN RV T B R AU AR L e R ST, AR A IR
A NIRRT AL, (R BRI 0 IE R LRSS IR A R B RGP, I, T4
T T fE A B LR G AL, SO R S G S ] & 7 IR E LRI T T — R AR
HEVFIEE /M. HE P @R Re LA 25 R on, WA ZLBRIE SRR AE# AL, [F]
I BB B A PEFLIE R 202 B NI, LR AR S, oA itk
TSR o F34h, AT RS AR PUBR SR, Xo AR R (5 T B0 DMBA ARSI
TA 2B ER MPA 23, DMBA #E B 4108 & AR 383K 12%, 10 MPA 228 A 413X — LU 51 7
F 50%. TEXEEFLIRINE h R 2 R E NI, Hrb A — LR 8. X
FER AR AT i, W RIFLERIE 1 PTEN/PIK3CA R 2 & A 28748 | T TP53, GATA3 A LR 2878 .
Jf H PTEN/PIK3CA 3 R 8 AR RS FI pAKT BRIBAH G . X —FR G RAE R, HRIH IR
FWFFE N FLNR R & Az PTEN/PIK3CA FEH 9878 ik — W AR s WA AL ( Eur J Cancer, 2014, 50:
3230-42) .,
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9. i Ao B S B 2 AL JEE A Y

0BRSS 2 Fr A A T T T RAS . 53 258G e o 5 2 O IRE o4 g 25 e i e ]
1L R BR X SE RE R, E AR R HrASTAD N S i e TR A0 MR 1 e A, IR AR S il |
ot S AL BN A5 T TR HEAT 4007 LU AR, S0 5 X B ZR DR 4 3 5 4 2 214 pTomo—H1shP53-CM V-
Hras, JFZREEREAFL IR, F0 s i 5 S AR A v 5 DX, A% v i A e ot o 41 B AR
FESHRTEG, WIRNHBUREPIZEEE . DURCTC AR, BRI RRTRN 39 KAAET:, 140 RINFT
S TR R TR ARICT s T DR AR DA A e AR S 2E L RABIE R AL Al
JSRAY. | A% 4 A A R R 2 R BRI, 55 A S B A0 R s PR AR AR A . T,
T T 0 g S 4 R e S A SR A e S AT, R S NS L I BRGSO 1 A K
Poitb AT A, SULMN A B B 4 T A TN AR A

pTomo-H1shp53-CMV-HRas & 5105 5 X i 5 7= 4 B A9 48 SUR IR F 45 1E
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10. o R BR AR 2

T IR TCGA Kds e vp g B D 2H A5 B o0 A, S0 % X T AR DR A 3 Ik e vh 7%
S B e Y R B KR KrasG 12D, 40988 55 (K Dy TP53 Fl CDKN2A; T i 1 148 9 1 2 Ak
( pTomo—shp53-CMV-KrasG12D-shCDKN2A ) {531k KrasG12D, [A]E @[ TP53 Fll CDKN2A ;
B 35X 10% M T TR LT 1 S B BN, L Ehi A B AR, R IR E 85% . TSI
B 12 KIG R IRRE S R IFAET:, BRI REE AR, RS TR, MAERE, Mk m
JEERE EAA R R, JREA T E R LT RE AT, ISR K, W mE R, A E R
X IR Y R HE e o, KU L SUEA TR e B R E . O B R
ANIE S E R AR, A T s LT LRI BTG @ IR Z AL, /A —, FRIT AR
HANMM BT R AR, Wi EmRIEaniE; O MR 2N, JeaBiR, B
W3, o AMEANMARAL T AR, R BRESE . LA BRRRRIE, AT LA E R TS e T
AL T A Rl R AR A

1. EEBERERAFMEEE S LPL f9ERAH1E

ARS8 05 S — P-4 3 0 AT KPR, 6t IR R RIS 07 JFF 25 L B
RS0 A5 M B AT OB R, B S K 8, 92 2 2L A e L
BT, S SRS A
BF. 7 10 FISCOL T RFRERSIIRF st s)
FFIE 48 LT AL R RRRE S, S —sBh
WF 95 & B, = i e [ B (HFHC) &
Y T IE S 25 F R B LPL (lipoprotein
lipase, I 5 J8£ G 2 11 ) I 4 12 1o B

HFHC+

ST PPARy KR FL. RS, fli s c

FI LPL {5 A P07 (Poloxamer 12

407) K Ah T S A A S R Lo

B, % ILGEE PAOT b LU R

H1 AST ( Aspartate transaminase, K [ D

X R A K B ) A ALT ( Alanine g

aminotransferase, A SRRFEEN ) (11K F g

I ReAIG,  156  Fl s B e I L] P 3 5*

weshign e e T agerocaz. pEmear LM CMM TN i ok (loi [l
1Y) 1t HE Y441 Oil Red O Y5, #1 R T
XFARZAA L, HFHC 4R EAFIERL R T K P407 #14I LPL BB MEIE BRE RS AR BT
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wEWARNT, 1 HFHC+P407 LN WA/ D i AR 2R, 5 R AEAH L MCP1 7E HFHC 4
23R, AE HFHC+P407 2H 7 B335 W2 5 % BB 4H AH e G B 3k 25 S (H I AKX T HFHC 4.,
X SezE R RFE LPL ZEARTRE PERG I I rh i R Ve, MRS & SRAE B b o

12. MR AE T RS8R EAEE

Sy JE I RARA FH A 106 PRU A9 HSV-1 17+ HRIERIERERIR R 4 S, fisishdy, B
HE=XAz i (TG) |, JRA 225K LAT B35 DL TG AMEARILRE 7= 250400 HSV-1 95
B PGS TG 0 S IS I0 5 A0 2R W BRI AT EE Sy HSV-1 3 AR B RY , HA o 2 FROA S o
[ Fsf ¢ AR RS HSV-1 Ji5 , W] R BB A DL A ) AR S AR REAR , A SR R AR %) £ FRE AR AR

T BIFFE HSV -1 Jq B 7E A8 B N P R R e A, RS A ] RT—qPCR ARG 1 45l
IGZH LR TG H1 ICPO, ICP4. LAT Fl UL36 g #: 5 X ) R IAH I . 17+ B¢ Balb/e /)N ERLAGAS
SERFWIIL 2 ANAL T A, X 58 M G50 EL, 17+, McKrea JEYLRI B 45
RE/NEABEZES, HICP4 BRB/KPHEFAR, KB HSV-1 BGAHXHRAT, BEREA N B
LAT JEHTE 2 JB)E KBk, B0 HSV-1 A TR, S5/hEUARRE, #EEd 1cPo 4kt
FRMFRRKT, XATRER BT HSV-1 M E RIS BE . A8 2 2L R I 25 R e e 34 b 570
B TG AL, (BAERHE] S BN, FOASR RN TG S5 IN4 245 R, KB HSV-1 Xt TG Ay
PRS0 BRI B SE I 45 SRR A R TG AR M 2k, S/ RAMRKANF, X—H
RE NPT AL, NS S AR B Je R I A 23 e, BEHTAH DG 20 B8eA A
JERYLTTAET o X SEZEER MR, S5/ G, AR R B A HSV -1 R B I B

=, EREIIBET S ERFEITN

1. F/RZZ83E (AD ) =S5 BMR

BT /R P RS 0 Y PR R A TRIRE , 2 & A R AT R 5 S A 0 1) — R A Tk B
FERIPANAANCALIIREE W LR, R H WA —F R 288 B R i A i it 2y,
AD BRI FRBAE BT, AR TTHE S SRE R, RIS AD B 1 RWNER 5 R G HA K
TREESE, FIo R R R GER AD Al & RIBUE R AD: Wi 5 5% 2247, KRR — Al .
T 65 % e —MRWBRGE, TRGEL ., BRI, AD B 5 EHX,

H AT E PR EXTIC500% s UL AD SB35 BEH% 5 B IT e T KMo, R3E T 49 20
A EBN G BFEH X BTN AR P2 1 AD Z JEEE RV 5 75 3R AR AD i B2
Sy NS W EERh X — R, S s ko WA 4 A T [ RE X HRGE A AD AHSEIE R T
BB M, &I PICALM, BIN1, MS4A4E I CLU PR A% 22850 5 5 AD ARE
S g WU 8 A DG, T A I PR s A BEFE R 5 (W T P AR B 0HIE . 1E— 2525 5 B 1 T2
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NFEAH BRI B (2204 7R, PICALM A1 BINT LR S AW AR 5 AD &0 KU 2
FHOG, VL EMIR G NIARIR E AD B 193515 2y 8 S 380 KUK T AR 2 1 AR 4 i BE il Kt
( Mol Neurobiol, doi: 10.1007/512035-014-9015-z )

AT, FLRRIZ R AD % 1 APP, PSEN1 il PSEN2 453 [N 5878 S8, Whik
NIRRT RIS A TE, MR H /I 44 AD RRMAT TR T, 7w
MNFEZP BRI T PSENT KK 2878 (p.M233L 1 p.R352C )  #— 5 TF S i KL 30 —
TRV R AR AR SR A3 HT R, X S BE SO P, s 15 31 58 28 o v Tl
MCRE . MAFFEHE R, PSENT SRR 878 i) R B3R E A AD [ 3 FEEURIFEH Z —, IR L
X F R AD HE L2 W] 2% A Se G I PSENT K %€7F ( Neurobiol Aging, doi: 10.1016/
jneurobiolaging.2014.11.009 )

ARAJEAM MR RERE T, HIBER W S 28RS AD TEN I — RPN B T s 1Y &
Ao WK NIBRBIZEXTEOR R DNA (mtDNA ) BSHL T 505 AD Ao WU A DGR HET T TR,
KL miDNA PARERIZERE BS 530 EDURRHA AD KX B M E. REMPIEIE BR, 3
44 AD B HR APPSR BS BB @A T E S . W& T BS BBk A1k
M R R AR D AN W7, BSa ZEHE MR ik A (0 240 M L R Ja I A B (5 TR A 1) 4 it 22 0
W I RR T BE T, X U6 BALE RIS HE BS FLH KR Al S kiR ThBE . pE— TR
(SR N R 22 S R AT /R, BS ZRBER T 2728 5 B 15 m.8584G>A 1] 3 4hi 4
THRE B AR, X ELLE FRR  BS RBEEM AD L 508k, TR TTREE i HAE A5 m.8584G>A
RSB, XAyl R N T S R BRI T — AT 1Y SE A/ IE ( Neurobiol Aging, doi:
10.1016/j.neurobiolaging.2014.10.009 )
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2. it FEEfF 5 B R

KA o SEREE H TR AR, R ZEE L L19, IRP. BAERE 5 IREL L R A 2SS
SEREIR . IR AE R ERARE PR G BRI 1%, BRI E JIRIE 80% . K543 540 ™ H 5
MR E AT RS, TEARRRINEL DI RE T, D i 53 208 BE LA Ut 25 04 SR 5447 B ROk
ZBANRARZ k. A NHEDRGRH> SR 5% 5y Js2 BN A 75 T LA F AR
HEAEAUE (trade—off ) U (ARG fi 43 2LAE S Sk R 7 ] LARAR T3k, AR Z A IF T UIIESE 38
RN

Sz 2 kA KR ESZE 5 v R R MR M — EE Bl e AT A A1, MR E 20 1 %
B XY i UGN B 43 S0 FE A RNTC O] RN R T I T 2R st B 15 S oG- i, R IRk
BAETE R (PAERIZERE ) B5a S5 #4240 W35 0CHKE o T A8 35 FIXT BARFE BSa 4300l E A TAFI%
S, B BRI BSa BYAFRS( 18317 £ 3271 4F )L X EAEIA T BSa AYAFE42( 21403 + 5295 4F ),
X A4 5 T 1) 25 5 NI S5 AR K KRR ) L) & . R REIR T BSa HAFIS A0 AR K
L1173 I v 2 e W S R R T B N T WA o W 737 SN ) Sy NG S S R Y TP U B 8 L
TEHY BSa BEUAGE N T TGS, (HARTS T HE B4 240E
8% DX (J Genet Genomics, 2014, 41: 397- s AN PG i
407) o RAFFERFENS, BOKRIFNSEdhe & “*EF'“/“//// REARER ST
REERS A HNAAE, FT %R ) e pE A -
R E AR FH IR CREBI {55 538 6 5L K 4 1814748

GOMEE KB, VOBESH NRGIFI CREBL LT §

I Ak B rh (25 07 30 JT4ERT ) 452 E ) St
SERIEIE . PR AONAE T A S AR SNBSS

{9 14 MBI RS REAS KIS, ik — bt BN
RS T IARNRE ML Z AT, SR hx. 2O KYER— F “eyaharm Haniiphers dagiaciation
Kt o0 54T H A5 RN BB Y CREBI {5 538 B 2 A

R G AR TG KB, H—Fl CREB1 JEH LS 15KYBP—
R 2 SRR SUE A OC, X LB 2 R /R CREBI s A
fF oM, e oK CREBL, 7EAKML  1okver— b
R IR, BT R R,
A T S B 53 R AR DR 1Y) 2 SR AR S ( | |
Psychiatr Res, 2014, 57: 84-9 ) ||

ERT, XTSI 2458 (1) &SR AL A7 7 2 Fh i ,
Ui, AR TRUL. METTIERRUL. AR

H_{_:l chg_en & |

RRKEIAR T T GBI RAE S Bba KB
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BB 2 20 M BRI G S B MR 1655, (H X SR ida g A #0 N R 56 4 A B 11 43 2L0E & AL
TS etk o BRI RIERAAE B X 3 DU AFEAG Bl 3 2L 83, THE T b osis e
IR % T 1 (neural cell adhesion molecule 1, NCAM1 ) P28 S @943 4, &% R 3h
T IX 23S0 12301228 SAFHFI P BUEBAE A G, X —Z5 R 7Ek A A R Hh X iy ph S AR A v
FRBNGAIE, £ rs2301228 {7 s (FE— 243 0T 3R], D) IREEALRE “A” AT 2 AR B A 11
FESRIKo [RIA, RIS & IR #2240 B A ISR NCAMI KI8T 1EH N5 ZERRBE 200
FIR AR A E ) A B 25T i3 B, NCAMI PR G Sk F-B S . E RIS 45 e,
NCAM1 BYZRIKIK P GZ TR T FRG I SRR VIARDC, AL T A 21 X 1Y) 12301228 3745
P SE ) RAEE NCAMI PR (85 St i 52 MR A 0 SRR ) A 2E o RS X TR A 43 A8 b )
P2 TCIE AR UL 2 B B UL AL T HIENE (Schizophr Res, 2014, 160: 88-96 )

e —WibgErh, BHESTRBA 5 E PR FEAT S EXR B T - XF (N=32,143 )
K% (N=6,289 ) BB EEARHEAT TR EES 04T, A3 MKL1 B8 N (938t 728 S Aei ] —
Xif FEFN R MG o0 BLRE AR TR SRS 20 40 0 AH G . BEPH R34 HT R B MKLT JE PR 78/ B
AN KAG hm EERIR . #E—P R E A EAE /878 MKLL 5 55— K5 053 380E b JBR K]
GSK3B A A EAE A . 33X B 55 2 k7R MKL1 38 K A g2 B IE AR #4020 5 S A
SCRPRE M 2L (AR 22 R B L, [RIET A 24— 20 B ORGSR 1) 3t A2 B A R 350 AT B4R 1
THEENEE (Schizophr Bull, 2014, doi:10.1093/schbul/sbul56 )

3. B AEIZZHIR S SR Al AT 22 ML

SIS W AR URAZE R FH 5 S B2 T o 2 BRI (A RR I A B R R B, A i R
T 8 1 U R BRTE 0.8 mA HL ;9 BE T R I 15 MBS AZ AR B2 40 (H AT DA SEAC I 8] 5 T
£ 1.2 mA HLSR BN HB T SeRVEICIZ AR s, i SRS IR ™ A
[Fi) Fsf B 8 i K BRL I35 19 0% Sl AN T AR AR A T O BRI, AR BIKOP |, e MERRER Y R B
IS T 5 LTP i, ot i 0 v s I BOAS 18 5 4 BEL BT b il 2% 8% K B9 5 LTP, AS
A S AL AT S 101 5 LTD, X Se 285 BEPE 7 R IG 0 el il 2% 5 T A3 R B, el
Gy RO ARG M , 16 5 LTD S T REZH AR 2 MU (Addiet Biol, 2014, doi: 10.1111/
adb.12158 ) .
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4. RABIEMXKEFERVAR HV-1 S FRITREHAR

=R E HIV JAT RIS A I X, TP TR0 HIV-1 M4 fa) 45 52 2R p 0 [ R 5 45
BRI~/ . RS540 SRR W E A 4T B bE, e 20 HIV Bk, il
B IX R RS EATE, Rl EE ki ARE (IDUs ) , HARER HIV-1 T35, TR
AN GE X HIV-1 BB AL RE 30 157, RIS A5 HIV-1 347 10 S ) e B B 3L

HIV-1 JEYe i 4 ) 4 34+ 42 A HL (LDTDs) AU HIV YL 2 /e ABE, Rl )8
TEIMENE, MR R P A AR T g ], SR A K KRR A 8 X A AR
HIV-1 70 PR AE, 42 8oR: 1) gifafs LDTDs "hiif74 HIV-1 B, C. CRFOI_AE,
CRFO2_AG FE WA L S RGBT ) HIV-1 FFERE (RFs), HH CRFO1_AE F1 RFs 4351 5 41.9%
M 33.3%, NEBERTFHFHR. EXLEHKT, 4RF R CRFOI_AE B 5ELL (77.1%); 2)
K I 10.5% 1) LDTDs A [RIE A HIV-1 Hejddfe, Horp 48 K45 (91.9%) i CRFOI_AE 2 51y
Moy TR T A% ABETETE R B CRFO1_AE 2 51 H 4 ; 3 ) 1y Marph ke 3
1 il C RS B/C B AR S BUW ILIRYL R 1 6 CRFOI_AE 5 CRFO1/B 2 A3 80 JL ke
#EALSI BT 7R B/IC H4H AT CRFO1/B B 2H Bk 0 i) 5 3R L 1) € SEALAT CRFO1_AE FERAFAE B
WIBE TR, FX L T 2 B R T RE R AR X S B B e A LA 4) X P Ak
TR G EIHT, KX 77.8% ) LDTDs [ HIV-1 K H =/, H e HIV-1 Rk A4ifa, =k
HAMATTE = B B AR 3RS HIV-1 e, RN LDTDs (09 TARERR S LA T shik, AfTnT At
— P RRTEAL R A A TR BT AR B AR T B AL 7 HIV-1, XS4 R R i #5 LDTDs 1E P 4
G HIV-1 B SR A — @ Ve, it PR AR b i B e X HIV-1 19 #5558
TEREDLHI NS ) 2244t T 48 iR R , WA th i B X HIV-1 SRS Bl LUK
TR R R ER AR ( BMC Infect Dis, 2014, 14: 463 )

1D Sexual tranimission group
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5. TETs /M5 5hmC 257 DNA {5 R 2&

HERR A 207 DNA 10518 ZALHIXT T AR ap i it 2 R A s R 2 o 2. ATM 2R
1 ( Ataxia—telangiectasia Mutated ) & DNA 4514185 [ il r) — O RER 1. A
FEUESEAEARZIRAT IS/ N LI R (AT) o, ZHEE K S B RIZ AR 1 T B PR 3 0 g5
LR R GRS ATM M-8 2 DR XK.

Shenl” Dot B8l

B ik

Biaddh

HEK293T 4H8 7+ 5hmC 7K fEE DNA i R m g

FE A-T 5 A FN Atm—/— BERL/N ERA T 5 BF [C AL AT ShmC ( 5-Hydroxymethyleytosine ) i
FEERPBE, MiX4$ER T ShmC 0l fE7E DNA S0 feh A 5 HE/EA . 1T ShmC 2
TETs ( Ten—eleven Translocation ) B/ SmC ( 5-Methyleytosine ) B AL=4), LR AT I
FEAKI T DNA 5145259 Etoposide AbFHJF i N2a 4 M3 F1 293T i i H 5ShmC. 5mC LA K TETs
FE ARG L. B AR )36, ShmC ZAKSFHE58 T SmC ACEHI KL E T FRE; TETL
I TET3 (8 FUKEB A A TR EE, R/ 2400 kT ShmC KF5
DNA A FEEIEASC, [RIEF, ATM Sk AN R A ShmC /KF-Ffl DNA S35 i 4,
TR Z BIFSSIESE T TETL &— N0 ATM SRR, T LAAE DNA 4504 ATM %
fitin] BEXF TET1 RIS PEalcE foe HA DG EH . 13835 TET1-GFP BB {2 Etoposide ZbFH
JG ) DNA i85, BB T TETL (AR TET3 ) MAIITZE DNA $53 05115 #6 2 BUK -1
ShmC, 5 ATk, ZWFseas R TET1 519 ShmC LUK AT REY 25 B 3L 4L X4 DNA 12453 1&
EARIER . X% B At AT PR AYIZWIRNIAYY LA L DNA S8 05 40 SC IR E RN 208 17
PRSI AR5 B BT B
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6. CTCF RIZhBERR

CTCF RAFHESHIT BRI ZTIRERR 11, TR RIS | AU C TR G

HEBLUIRHCAN ORI 2 T A A R AL R I ST A ﬁﬁ%%cmFﬂu
SR LR AEA LA P SRR (R, H BT MAT e T CTCF S
R A A D RE I

S5 = A EEi%Wﬂfﬁﬁ HSV-1 BNt & P, 15 FHRM 4 90% L B CTCF 45440
FUBRAE CTCF, #E— 25070 Mr K B CTCF BEAS S se SL N A 45 &, IFTEmaE St N4 A 25 4
FEHY CTCF %ém v, TR EEEE AL AT 5 1E ALY 45 G motif, ST CTCF 78
HSV-1 24l ge rh g/ HT, AT 206 2 244, 78 BJ Al HeLa 41 PR fIk 7 CTCF, ZJ5
PR YL S BG R BT, CTCF MRS B TR/ 5 TR 7 5L 2 9% DURIOR b s i 7 0 0k
ICPO., ICP4 H; sy iR FIRak /b, XS4 RSB CTCE 78 HSV-1 2 e rh HoA7
BVEM . MARFE CTCF A Al T st kg pLfl, 1647 7 H3K37me3 1 RNA pol 1T #Y ChIP-
qPCR 437, 55w, CTCF il T80 Y (o fibnE H3K37me3 7R R 3L 41 &5 A4,
RNA % 55 R M pol 1L TEAFEEEEN A ERZS A/l , WARLFf#RE T CTCF BR T EUN ik

Boam g iy
E”. hOTCE

Eoa ladaah.

PO Le] ICPd =] IcPa ™ HOST  FOSET
mmmm WWWMHJUU_'D

ol
E g 4 mERCTCF

E% ll!llhlh ‘lllllllll

W = (=2 KCPE  BCPERL3D Lﬂ.ﬂ l,l.'lf Jl._‘ﬂ
promoler by body  prevoler

CTCF iR SEm = E A M EAE AHRE H3K29me3 #40, RNA #FXx$#EA RNA pol Il b

HEHEAPHRZN STER TIPS WAL, FRH fragile sites, KREZEN fragile sites #RAT
DIt DNA S HIEgEDHIH] (APH) Frifs S 4ERp RN AR EETRERZEHHFIZSYS, 1 ps3
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54 E 1 (53BP1) & DNA 5 W& K (DDR) Hh—AEHE AT, BEWE & (7 7E DNA XL
HEWTAMT AL, AL SR ER (Che7) EAFTE— U E S 1Y fragile site, EILEA FISH
JriEdRIC Chr.7 5 CTCF DA 53BP1 #4735 7 5250, F45G ChIP J7 {4 fragile sites |2 CTCF
WEs A IEBLHE TR . 258K, F APHIERZIG, CTCF fEX S0 8 Bas S B £,
[, @K CTCF J5 143 530 DNA $i05 iAr 2y H2AX 1E fragile sites [ 945G, X EEGE
Y22 CTCF 7Rdef5 3L 4l fese My T A S 2E/E ] o

CTCF binds to fragile sites on Chr.7 in APH-induced genotoxic stress

(Lo
LACL
Lih
= hilby
.0y
EBn
i w Calsealinstion
L%
Lh%
LBty
L%

+AFH AFR

CTCF KD incroase vHZA.X binding at fragile sites
C ETCF ChiP 1o Endogenaws fragile sives on Chr, 7 D =TEF KR increase YHIAX bincing at fragile s

LA L] EL TN

I A Ay
¢ , g \‘\b/l\\\rf""—w

i to input

trichemie

N APH %5 CTCF #BHEE] 7 SEEMAH fragile sites

7. LEZLE BB BB HLHI A 3R
S B T ) 25 P P OO B, R 2 AT Pawhio

BRI T B 2S7E i IR R R B UM IS 5T, & J_:;m
FEBRIG R T TR R RS . BRI SR (U EAT SR A 1 % lm;f

JE I s RN B SOz, TR AR . IR . | s
WA | 37 b U A S A AP T A, {EL S, X 2 e | 5t

l C18:1nd

l Fiat sicrage

BN DR LB BIF T EAR D

S S R A T IR, RS R K
LEFREH ML R A B
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YIREE KA TS N Ze AR D7 & ARG /N e S0 WF 5 A B, EE S N IR IR IR I & iy
SR BER TS & B SREBP R Ui AR BL X B RE e At A JHIRRI{E s (SCD ) mY3RIE,
T ARG TR AR R AU RIRE TR , IRl il 55 i 2 R ) R, RN TS g R
i, 7P, WHEIFRAXN FWERAERAKT . B E M EaEAUEEm, ZT/EHTE
24 PLoS One %% .

8. P T TR E 2 I ZL AR R A AaiE 4

AT IS BRI E SRR — RS 22 T, Bt s s B iR T 23] A=, HEEH
TIRIT AT, KRG, RS, X s E, FLB /A A8 I R B
HARBIT LRG0 EIEA RAFAIRCR, (R HNLRDFAERE, SR E MR IREA 5 o
BYWTE I EAE, XA EF ISR T LRI A RE AL 26T T 012D . BFS s i i e e ]
DLBH S5 MR 32K ER o+ RZLIREE b A A i858, n] LR A0 S IR A e G1 3. iR
RALH HE— 20T R LR AT I AT LU M ER o JOH T LA Cyelin D1 93K 3A, 17 Cyclin D1
SETE G1-S AR PR OCHAE M H . 5 —300E, AT ISR &7 e 2 ] LI ] £2 Xt
HOT AR R A 0 IR LA R £2 T 20 O RE G B ISR o IR SR SR T e AT LR I ER o
Fak, MHIMEHRE SR, SRS LR F R M A AR . T ML IG A n— A
2B R T 2R 4 X SO K B, PRI S B s T 7 S 20 10 320 8 Aok A1 D 3R
T P A HARITRCR Y, R R AT R AT BEXY ER+ LI A IGITAEN] (PLoS One,
2014,9: e104261 ) .

T5C armgmil TSl Jmgfmi
o - --
- - - -
T80 Bimgfml 1mg el gl

4D

EREN SRS IS ER PAEILARE MM MCF7 #1 T47D DNA &5 (A) F15| & 20R6 E 2ARA % (B)
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9. X MIHAE E ARG =PSB E A

FLIRIE I I RI2 W7 = BRIE IR Z 1K (ER) | 2R ZIK (PR) A B AEK N T2
& (HER2) 434 3 FhWEAY, ER+, HER2+ Il =FAMEFLIRE ( ER—/PR—/HER2-) . Hirh =Bk
FLIEE (TNBC) i LRI R 15-25%, &5tk . 228150 0.5 5 & 0B .
HHT, 0B =S R IR T 25 2 AL IR A 2 —

BORRSERT, ™ R Y B 2R & W B A PUE DIRE . #FK E (CuE)
SR R R E B2 —, HAT Cul 78 = BAMEFLARE AT O T ARSBCR M ARG . S0
T PR SR 5 R W) i BRI AR RIS 51 S VERIESE 1 T B4R I AL & W BT i 1, & 3R
L5 CuE J2 12 Fb G h oA RN PUEIL G Y. Cuk TEi 2R (a8 5. JHE.
B R AFLIRESE ) o B B R bUEE e, #E—PREE CuE 19 1C50 (CEBUERIE ) 1
BARHE (10-70 nM ) RREXT 5 A ARTRIZEAIAY TNBC 4 2 ikl 38 i /e, e, MDA-
MB468 1 SW527 il il & X} CuE fe A 85U, i JF 22505, UEW] CuE REXS X PiFh TNBC 41 i
FRPHAETE G2/M M, ST AL T, CulE 180/ 220 i 240 A J] SO0 0 R R0 ) 4 L 0 1 ) 2
1, {345 CyclinD1, XIAP, Survivin, Bel=2 F1 Mcl-1, 3 H AEMEOE INK 15 53 8%, $0#] AKT Fl
ERK {5 53l . X SEF 57 45 3R R ] CuE #4 7] GBI MIAYT TNBC 81 25%) (PLoS One, 2014, 97:
e103760 ) .

B C
~MDA-ME-231
=MDA-ME-468
HCC 1806
~HCC1937
—3W527

Cell Viability

]
® » Cucurbitacin E R=Ac

0 10 20 30 40 50 B0 VO B0 90 100
Drug Concentration (nh 2

HAE EARR = AMILRERR

10. 1 HIV ZEF R BUS #Tidt B

KA SEREMHI AR (NRTLs ) 240 HIV 2080 0 B B4 G043, o 2 b pl e R ol s i
y7i: (HARRT) BYBEAL T, MI225E (Azvudine, FNC ) i fumsng 2oy, SH e
Wik SERGII R N 20, 3 - BUBERETT AR, FNC &4 3-0H, WILEERNLE FS5E i
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RS SR R A IR] o S0 28 6B 7B PRBIZE X FNC IRSMT HIV TR PESEST 7858, 45
78 FNC A WA BP0 HIV-1 1M, ASMEPEILT 2 BT i M ms sE B hi ok K (3TC)
AR EAEE (FTC) , EC50 1A 3TC A9 1/2000, FNC XF HIV Tif 245kt 27 ARG (R 3 il sk
F34E 3TC 1Y BET 2450k M184V, (RSN 25 PRI s, FNC 1Y MMt 255848 )y M1841, 73+
X HERRALL 7R FT REJE 1 T FNC (1978 EHE A2 T AN 5 0] M184V $47% . FNC i B 7w AR A 1k
GG, 50 Bl S SRR - FF2RE (AZT) | 3TC, AR H KR %
BN - 2 E6H0F (NVP) |, BRI - BORFRE (T-20) , A EHMGIF - HRE S
(RAL) FEEFEGNEIF - BB (IDV) 45 6 Mgy ¥ A RIF P FIER . D EZ5 R R
/R ENC BATRAFAPT HIV &R &1 T7 . ARAELL EAFSES5SRE, FNC B F 2013 4F 4 AT
E R 2y B R (CFDA) MYIGIRBEFE AL, B RTIZOR 25 EAE#EA T TG RAHSE (PLoS
One, 2014, 9: 105617 ) .,

1. ZRME AT Tiafr i R HA 2R 5 m R i R0

EBEWMNAEBEREN AN AR EEEXEE, SMEELFT RPN, A
AR R 28 RGN K B MINEE . AT F I R SR A 1 S 2647 i i AL 45 Ho v
&, R TR ERIR ORI AE IS B, SEI AR R s T R R AE S 2-14
RAER 3 /NI B2 B 2 00 LSl WA A, 53 B0 A 0% O O AR A i BT RMECAZ TH IR 1Y)
SO SO AE AR . S5 s, & RN BEEERR B, MEMEREL (F14R) BUARERT BRI
Hh I 3 A R A ) P AR R IO B 45 . 2 DD RE R RR B 0 F LA K BRZE R AT I AR I o Fn 4
Wz, SR MRS S T P2 AUMERE R B F2 AR R I R R PR R A
BT RIS ALACAAL Y 5 SRV R B BRI A [ R B AR A B A T 3R
B, 18 PERVE TT AL PEAEGE T BRI SR B S U FLACHENE K RABMRICIZ R s, IR
FHLIE VS FE B 2200, R T P2 AR T ek A . BRAR 8LV 7T m /R AL R A i 1l W5 4
H X —Z5 RS FVG TR TT O RS M08 A 34245 ( Neuropharmacology, doi: 10.1016/
j.neuropharm.2014.12.026 )

A Conditioning B Extinction C Extinction recall
& F1 b CTRWgh —&—F mala CTRVh B ke CTRgh
<= F1 st CTF+Fis =1 iy CTFHFS EZZAF1 i CTRF
100 1 <C=F1 make MSeeh 100 7 o F1 make ME el 50 3 751 meke ME+yeh
—t- IF 1 oy MES= Pl = P i MG+l B F 1 ke WGPl
_ 80 _ 804 . 40
Ea =
= 60 — B0
2 2 *
a 40 | g 40 20
= 20 w20
04 0
peshock 1 2 3 4 5§ Day 2

post-shock
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12. 23 TRPV1 X U R ETESHERZERHER

PR Z I (TRPV) ]2 0040 TR A RGAIER S, ICTREH A PER G R 5
S, XS TRPVL AT BRSO AE & B E . SE 00 S AR (25 32 T Bt
FEFEDR 7 240 TRPV S AE M M BIFST TRPV 1 76 8 PH R0 55 3 & A Ve . 45 8
RIARGETEST TRPV L (330 5 BB 78 7] 455 | A0 KA o AR 2 (1 BRAUR W g 4
TR AR F . B — 7T, RSEEST TRPV BY35407 Capsazepine UL K fi[4 TRPV1
TR K NE 5 B IR . 3 4h, AT e BG4 5 Capsazepine tFEAIK T 0 & 1E Y
ShIENE, (AR, W g 305 TRPV DL I T 1 569 BHORUEE 24 2 30 H IR K 1 5 IR 1
BERL, X5 RGEEHHMENS RN ZEMERARGE TS TRPVL F5H07 T fE & —14>
SBR BAY TR A IG PRAE A5, AR T TRPV 1 A S BEZE0 & A e s B o

=. RAREEW AT

1. ZHEZREERES B y-mREERESY (B v -CAT) WHTER

S35 3 2 UL PR B RS I 1 S ) — T 72kDa UER (I A, AL A
— ALY AR (PFT) FEM (o WH) FFAZHET (B EIE) Mo B2 HIE
AN LG XA EIVTHAMBN B v -CAT LU MILEHBRAL . PSS B y -CAT 7T
FURSRATO PSR, I, ORI AR AR I K IR 3 RG] KB
AN GRS ShIR L, B y -CAT RE B AN 0T bR, MR T Sh3ET-5%. 12

The ce-subunit

a fir-crystallin fused pore- o W ; S
forming toxin (PFT) . ' P‘"huhen'\
Aerolysin-like protein
At _C AT \

i | m BT Host-derived

Sl Sandl T Amiva e WT+TFF

(Sl 15 |~ By-CAT (PFT+TFF) PAMPs
L4 i il

B %;,E ? ¢ :k. receptor (s) IR
R " 0 = :;—.: |r a,_ activation
The p-subunit o
a Trefoil factor (TFF) O‘ém " " [L II}

T h expression

I £ I Y
Tt~ e
=

"
Cogmp !

 IL-1f releasing |

N\

Cape ichnitie
|

Inflammatory

responscs

B v -CAT IEEa R R MM R BRI IEF B y -CAT TEMIEATTR
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TR FRINMEAE TR E] By —CAT B 1L-1 8 M PRE AR, X rTREZHh B v -
CAT 7EZH MU A L ZERATITIL B . Bk, B vy —CAT R IXTE G i 2 i s A 1 i
TP EE A OIS BRE AR . RIS B HE s h e B M R . &
RO FVEFIALHIR T RE 2> 70 AR T 2R . X SLRIF T 2 B FA T BN g 384 2
P, JFAAHSCER AT LIRS T IR IE (PNAS, 2014, 111: 6702-7)

ZCERE R PNAS (ETHGIFRCLL BN HTR B 0 SCFui. WF RS 2]
W AR L ( MACPF/CDC Proteins—Agents of Defence, Attack and Invasion) o1, %5755
45 Bel ZEMGA A . AMAFT T QM0 ZE LR X AARIA T . ey 2 S i Iy sl M DTk B 5 20 TR LB TR B
T2 MY EREFARIMES S R B AETER AL-PFT & 1, DLZRUE R0, 647 7 B SRR e,

‘( Gregor Anderiub Iy
\J.rtd‘lrrlq. ST LI 11 Hobert Gilbert Fditors s L))

v MACPF/CDC
Proteins -

Agents of
Defence, Attack
and Invasion

2. MEZB ( PHBs ) tBXH R IERINEE AR5y F iR iE FTiL &l

BHMREEZA 1 (PARL) JBT G EEMIKZ AR, ERnmg , 4)8E SN2k,
TEMBTEA RS, R AHERERENAIER, It 52 B IREA A, BRTHE
FERW] PARL {55380 BT 10 2 I 518 P S E LA S I Ieg %) A P I Rg e RS B UIAE G, A g
20 B 1) e A RSB e S EUMR AR KRR SR N 2 — . R E A E s b s
PRSF, B R A0 M GE RN R T D e iR Dy Re A H -

S A K m PR RN T IR B TR AR PARL R 5l ( RISz iR N Afeis K% )
PR AR T EEAE M, — T, R A R 2R AR T A R 6 Y iR T B R RS ) PARL
FEROE; i, AN FRIB RN R SR AT ] PARY R RS R 4 M A R R 2R
PEo ZARFE IS T R A RS A KRN R M B A TR B AL, R T R MR 2 W
FbIREIBTT Y, AR prohibitin ME AR 731 FIWE S A FT RETE ( BBA-Mol Cell Res,
2014, 1843: 1393-401 ) .,
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sictr]

constitutive internalization {no agonist 15min)

B PFARI EEAL Merge PFHBE
sictrl

- --..

activated internalization (with agonist 15min)

C Ol
- 1
£ - sheirl -ff.uu PARI-AP 0 3 5 15 30 g0 (min)
= - urne "0 prErkl? — i
2 s i B o sietrel
.E [ 5 +
]
5
08 - =
'E p-Erkl2 ""‘“. -
: APFHE
£ . ) . Erkll] =rSre-araras
& L i 4
time {min)

PPYEARREAE PHB BYGRK T SERBMAUER K 1 E S E80E

3. KRR IE E AR IER

Bz RAE ] A= AR A R AR AR R 58— B B 2k, R E BOCHE BRI SEREAEA . SR IE
M, B R IR A 5 2 BN AR S B o 18R R AR, 20T
RN, CHURTEGIFA BRI . WK R BT ISR bk Bl B fi i AR AREP o UL, Bl A1
() WAL A BE PRI o ISR A5 A0 R 3 o5, Ak iz AR 159 1 R s R W g b 7, ELARGE
2y 15% W AE N A28 P B RR AU 0 R, M8 PE B BRIt A MG . TS 25, ™ E s AR
SR K AT i, HART DR ENAMEE T2 0, PRI 4 | AREE H AR
() R R B R AL S 25, DB/ R RIS I e . BRIk . BT R, © O SRS
LAV AR AR R e ) )L

S 6 G AT) DR A2 DA T A A B0 R R M e T — SRR B R BN B SRR, m 4 h
AHO90, FE/NRA)Z BRI, AHO0 FIH R ZIH AR QI &6 . AH90 # % NF-« B
H c~Jun UMM 530 B S 2 TCF- B s B, JEim AR i L TGF- B B T i# Smads i
BRI R — RV AN . S8 i/ DIRRE AL #E N IR BIi & I F (TCF-B 1) AR
FEHEARAT 2257 5800 1, BRI AHO0 A A BT & b — A RAF IR Qi f S5 25 (It J Biochem



API
gNON&Aﬂ-R-EEgE HID

Cell, 2014, 54C: 83-8 )

WAL, AU LTI PEE Kk S 1R T — SRR A B2 BRIE K Tylotoin, %2 BN
A 12 DEIERRREL . T/ NA R BRI, Tylotoin KL R ZIH 2 A 515 . Tylotoin
AT LU A7 o 200 R AT A AR AR R B B AN RS, DTS R A2 400 K IR b B AR AT 2R ZH R I Al
Tylotoin M BEAEHE SR AT A B H VI RE TCF- B 1 Fl IL-6 BI2E K. R4S 184 R H
WP anise s g0 A 5 A W S R IE S RE Ty, (B X HALHE B kB 52 i BRI B2 ] BERY TG
PEW BN Z EL /D o IZFTE N T B IRE 1) B R PR L DA ST K Je A S S 24 ) A T
X (FASEB J,2014,28:3919-29 ) .

4. RIXMERKIETH A E B RRR
PrA: R PRI T A OH-CATH30
A PBS - +LEV

ZWMmZi ., Wik, RALEFK : = i
B IR TT 25 )R X P ik 2L
TR AEG, SLEE K m URE
ARG EE T AL T Cathelicidin
Rt 1 IK——OH-CATH30 H 47 5
KBTS AR BRIk
Ei e WA | RO e LY/ R

E3 PBS

i ' !
ki b .|I _"I.
] 1 :

H, OH-CATH30 A H 5 % b1 i 6 . Eﬂﬁmm
PR B G 5 1 R B L e 8 [0 OH-CATH30+LEV
PR3P R AL OAE (T Med 8

Chem, 2013, 56: 9136-45) . 7¢ LA f%

ETAERRL L, e TREE 8

U 3 L B Ik OH-CATH30 A2 i K it S 3 18

LR IRAT T 5 1 A BB A8 Th IR TT AR Days after inoculation

1o M HEA FA B Y R T o B F IR BISA T T 25 B R £ R

10 A7 SR AT TR R AR T OH-CATH30 8US%, 1%t B A 2 00 H B ls R 2590 S AR AN . RN
R RRERMA LR BRI AEUR ., sy as R&Y], KA OH-CATH30 Uit
TRYT B 2 ARV B A AT NI 0 S R T 2 MR SR AT B 5 R B AR AR B IR RAEIR . BEAh, 5
LGt = AR, I PRI 24 T 0 MR B8 E e B0 Ik OH-CATH30 7 A i 25 PR BE S AR WK, BF
FELE S Ry B BT 245 2 SR 245 T skl s PR ARt T 2538024 Jik itk ( Antimicrob Agents
Chemother, 2014, 58: 3144-50)
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5. Wt ik 26RFa BB HEBFAINEE

26RFa JE M WK Z G 2 — o TEH: C- R HA PRSP Arg—Phe-Try 4514, EA17E
BHESh Y A Z R AEETIRE . X IR E R 2K, RERDE DR A ST A AR R
AR FIFHR RS AT AR, SC50 S BT L AR R 3 5 T — ST Y 26RFa 2K
(TC26RFa) . BERIZH S &HA C- RunEAIRFAY Arg—Phe-Try Z5H 5 H T 26RFa Z KA ],
TC26RFa 7£ C A3t & A —> Phe—Arg-Tyr 544, MR IEHE S TC26RFa 76/ B PR A4 . /N AR
IR PR 2 R HRRIE R 2 25 S AR v Jeb s R AR R AR I 1 o "B P RRUIRT I PR R R RS A 0
T, EAZ AT LL LPS 53 B 25 N+ (TNF- o, IL-6 A IL-18 ) B, [FEF, ©n]
DA HE BT R K7 TL-10,

2 TAE B OO B P I8 22 IR S5 F D REHEAT T RIFSE, A Ja BRI 22 K / 26 11 o 4 2= o
FEBE T AN, W A RRE R SE g sh s R At 1 AR R SE 5 88 ( Biochimie, 2014, 102:
112-6) .

4&.
s A B
— A i = 254
254 E
_? = T 20
= 30+ =
- w 197
£ = 1
10 1
5 ]
o=
(W] - - - + + = LIS - f t -+ - .
TORFE6 gl ) - . 5 I Mo TCRF26{agiml ) - ' E I [ T T
180+ 120+
g0
400
140
E 1204 T o0
B 1004 s
= = o
a B 2
b [}
5 e o A
M_
204
m-
o 0-
LPS a - - + - = LPS + =
TCRF6pgml |} - * & W 2 TOKRF2e(pgim ) - 5 woowom

Wi 26RFa AKEYHL K1

6. FHiE (2 Bt AR T I IEIT R AL &1

V22 NI A5 L B R 5 5 PR 20 B A DR B DD, R o
e UM (S 22k ) SR RIME S YA ORI T KN i 2 REEHi A i D, 38
REL A0 T M 1 PRS2 MR AL (0 53 F B . M0 552 T2 RE ) B IR IR X
DG X CHEE PRI ) 32 4 L epRKRIZ: R G A B F — A T B Ay, I
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2014 38 Iy

M RN R, XA 25 20 CRE T T B 2R T B IR YT SR — S A A AL, R

HARERE L, LB S b ER =B R T AR, THE i m s 21241

JEL T 5 Sl A i 1 28 R G e S A S i KRB WFFE K EE: 1) Alstonia scholaris fH

Wy oy B AlAL A B NG| AL M, 3G Wnt 45530 BOR P2 1 B At 28 20 M A 3858 ( Organic

Letters, 2014 ) ; 2) MELH Polyrhachis dives 4Py 43 25 H ok 19 2 AT A W) HA 2L A8 i A
P2 T ARIIESE I NEE  ( Tetrahedron, 2014, 70: 8852-7 ) .

O cwsemaescmizg [l Cre vt 10 gpisl 454

B woilaspmso B w10 agml ASA
5
L I 1 w 2
N . 2 i’
1 "III 51.1
f A P= 1
__'_-'N-\.\_ :;_ % EI:-S
E
2 o 1 ™
alstoscholarisine A 2 F f 3
1]

Alstonia scholaris 154 5> B 4L 15 2 B[k 25 A MR R S A A M R T AR 7E

7. A RABNEWE A S B S F IR IR

S A SRS L5 S PR S M (B M, xS TR R 145524 Sl
VISR ENIPN | Y SE-N 7 NI TN e N2 (NI S SN i I U VNI Ny
LWL, MERR. PORE. MRAE. LA R E4 . WL . MIE. B B, M.
JETE, BFH. TR, WOk, R GBI, PEIT TR I AR R P A
HOTEEIR IR S, FEERCR TR 250 KO8N, JF H B AT T A6A R0 E TR B il i
HO KR TR LA RIS T

=& control
-3 & 30 um R3I011

s ot AT L BHGEl (MmED

liuAj)
0.
--..!F?-:F.l z
- VimV) =
[
13 o& conirol L . - + - 5
1 0 100 200 300 400 500
20 & 10 um zfb-56b Tinels)

MEEHF zre-sse fE AT T EGIEN (A, AR Seey? {ERT P00/ TRPPZ N (B IWD
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1. BTEERED TRERAKES

SR A T AT PSP 40 7k AR G TS U 40 L2 5 AR G0 1 A
T AR, AR PR A S TR G (1) AU BT
BIRWIRFRLE . (2) HT Flexstation3 L INAEMESLR B MALIUM T RGE 0 8 T HL
PR T A (3) JRUETIREANI AL B R 3t . BT A2 i R
(4) A2 SRS TAIE L At KRS IT 2SI R 4L

2. BTz M ifit T e i

S 6 = X AR TR A DB AT S B 5 1Y [R) YR B B AR A 5 2 ) GFP 5] A% Nestin
FPUR 7 R, JF AT Sl B2 e 5 o A6, R (R GE 20 s v A
e it AL te 54

Genome
pNestin Exonl .
%
T FA" A
;{) )’J \\\ \‘\
s P \ \
f’ r! \\ ."'L
Vector /. s Y Y
Recombinant l
pNestin Exonl —
[ipvi = k= AV

PE—2B AU, TEIR AR, BN EGFP X 4 £ s JC I s, Xt
259 SOt TE 8 3 ARk RN A —seq TE S [ 5 H 41 F5 (4 20 -5 T 4 iy ) 0 B EL A AL i ok i
MY E)E , nestin 5 BT UK EGFP R w AR, 5T RTHHUNAASF, IESE EGFP
AR AT FE 7R 20 M A TR S
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T4 i 555 7 3 AHEEE R Cilnig)

24h

48h

96h

EGFP {5~ LIRTS

3. PIREs [E A EHE E A
PRI —BhA0 TR 7R e 0 S T i Al DX /N LB .t PSR sh
RGRFIT, HBUARNMA, BHE AR, FRASAA, W B AR B8 S 3h W) i e 4
nist, H—BHARBUT TR EE T AE AR K30 A e s SHYIER
FERWFFEBE G AE 78 T BRI 2 R, TR T ARDCHED, AR A KPR SE R R R K26
M3, W T R T T T R A G (st A% BRI WFITAE 2R 2013 4R L RTE (Nature
Communications ) TG, HE T A RIAF T HGE W RIS R 09 58 O IFIE N DL R T K &
BERNECE . SO TR B DI RE . 29 AL BB ARSI EAE AN S A T R KT,
I TR R, —SEBIFE GUME LA S 5 ) a7 R R R 20 8000 . o T BRI
REJ7 M6 b 77 [P AR Rt 5 AT 2H A A D, ARIBONH RS Rt 5L PRI BRI AT FH AR B e R, e & ik
K NIRRT B RS A OGS, S0 TAHDCEE IR B, A T — MR E &=
B, M, T T RS R R R 25 (htp/www.treeshrewdb.org/ ) o
RIS R Rt T 3 DN TIRBII I AR Bl iR . B LR,
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R EHARAE T <=0 KERIIAR, B AT L SE IR B A i R R MG R B, 4
BeA 4 . FEIGLE . BRI R SRIS R B A  [RPRERA . R AT BRI RE . R R A
FEAE, I E AT DLEERE B N B P, DM — DR IR B B iR S T S
FHERAE, HEln Blast, Muscle, GeneWise &%, JfH EHE T —2L/FHIA A, 4N ExtractSeq.
ReverseSeq. TranslateCDS, TEEEAERMEHL, FH AT LUF 200 i BE D A ARSCE M . A s ARk
W A5 RAL LB N IR o ARME IZEEE B 0 A A B S R B A 2 F e 4 A — A R 1 28 i
-4 (Scientific Reports, 2014, 4: 7145 )

i &3 [ Tree vhies Caishase -

Tree shrew Database

The Uniew shuww (Tupeier Sefangerd), curmatly plaoed in e ander Scondentls, has a
q B wide dsribution in Souh Asn, Soutlesst Asia and Scuthiwest Chiine. For ssvem]
Y derades, tree shrew, the closest mwlative of priecates, has sttracted inoreasing atbesticn
_ in modeling buman dissases mnd thempeutic responses. 11 has been used ns n viablo
Blast T nnannl model sberrative ta redoets and primates i bicmedicel reconrchas such an
Ghrowse - { hepstitis vinus infection, myopls, social stress and depression.
L ,g' For thoroughly understanding the genetic bagis of tree shrew g3 an animal model,
Ganewisn A e had previnnshy eompleted o high-quality dreft gencmoe of & Chiness tres shrew and
Conburnd finished 8 comperehensive amabvsi= of functional annotstion anc genomis featares of
FIAF N thiis species
Grtraccicy Io easiy manage the tree shrew gemome data, the Treeshrew Duinbose was
Rovarsation constmacted by Kunming Insttute of Zoology. Chinese Academy of Sciences. We also
TramlataCls imegrated mulkipls common progmms, such & Ghrowss, Blast, Genewise, Muscle in the damabass o facilitnte anomatic gane
sequsenee analvals. 1t s our hope that the Tresshrew Dafalase will provkde more wsefu] belp for studylog tree shew bokegy
Eipdate Myars

and modeling hinvan dseases nsing this dskeg experimental ardinal,

vight 3ss}-1aug 3 Kameng lnxiibis of Zaclogy, Chinssa Acsiry of feim Al gt Messrpd

WEE R AEIRET |
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