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JEIHEE : Genetics and Epigenetics of Systemic Lupus Erythematosus in

Taiwan

HHHRE

Genes and their epigenetic modifications play some roles in the
pathogenesis of SLE. Genes may be related to the susceptibility,
clinical manifestations, and severity of SLE. In Taiwan, HLA-DMA 0104,
PD-L2 47103T, PD-7 7209C, OSMR -100T, kBa -826T and CYPIAT

4887A were associated with susceptibility to SLE.



Concerning the clinical manifestations, /kBa -881G was associated with
the occurrence of vasculitis in SLE. kBa -550T might be a protective
factor for the development of malar rash. SLE patients with
thrombocytopenia had a lower frequency of SOCS1-1478del compared
with patients without thrombocytopenia. CYP7A7 4887A tended to be

associated with the occurrence of renal involvement in SLE patients.

Methylation and hydroxyl-methylation of DNA are epigenetic
modifications of genes. The patients with SLE had a significantly lower
level of DNA methylation in PBMC than the controls. The expression of
both DNMT1 and MBD2 mRNA was significantly increased in the SLE
patients compared with the controls. We also found a positive
correlation between DNMT1 and MBD2 mRNA levels in the patients
with SLE. The SLE patients had higher methylation in the HDAC6
promoter and lower HDAC6 mRNA expression than the controls. These
changes may be related to the susceptibility of SLE. However, they are

not associated with the disease activity of SLE.

TETs are involved in the hydroxyl-methylation of 5-mC. The
expressions of TETs and 5-hmC level in the PBMC of SLE patients will be

presented.
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BITRERE UCLA AZNIBRF L. =B RERHOFEIH
&, FEREBEBEISRAFELF M, TENERAMIBIRBIARIIER
ERaTR EFREIIIREERAY. MRS FREFSSIPRIZE SLE
KEMERBERNARTIEEEHE 1) RER | BT MRBRSENS
RIMEMANEEDFRE | 2) RRMEA [ A FMERERIEEHHIRE
RERIERBRARE S FIVH 3) BrARRS I B RERE RS
BEHH ; 4) BT miRNA EIRBXBERERTHNEZRTIER. &
Nature Medicine, Nature Genetics. Immunity, Plos Genetics, Blood,

PNAS. J Immunol & E&Z SCIIKFRIE 100 K.

EHREE : New Insight Into MicroRNAs Directed Molecular Pathways

linked to Immune Dysregulation in Autoimmune Diseases

R

The disorder of fine regulation of gene expression can cause complex
diseases’ phenotypes. Recently microRNAs have emerged as a major
class of gene expression regulators linked to most biological functions.

Dysregulation of miRNAs has been described in various disease
3



states,including severalautoimmune diseases.The roles of dysregulated

miRNAs in SLE pathogenesis are just beginning to be uncovered.

First, miRNA expression profiling studies based on lupus patients’

blood cells, body fluid and target tissues have revealed unique miRNA
signatures as well as their associations with disease activity and major
organ involvements, suggesting miRNAs as potential biomarkers for the
disease assessment of lupus patients. Moreover, a series of in vitro
studies has recently unveiled novel cellular and molecular mechanisms
underlying roles of miRNAs in SLE disease processes including their
functions in control of IFN pathway activation, inflammatory mediator
production and DNA methylation state of T cells as well as their
interaction with disease relevant genetic variants. During the past several
years, we have shown that miRNAs singly or synergistically activate
abnormal immune and inflammatory pathways, leading to pathological
lupus autoimmune responses. More importantly, modulating these
abnormal miRNAs restores normal immune function in in vitro cell
culture. We thus hypothesize that in vivo manipulation of these miRNAs
expression could regulate major inflammatory signaling pathways linked
to lupus tissue damage and the approach to correct these dysregulated
mMiRNAs should reverse lupus major phenotypes. Recently we have been
evaluating the capacity of selective miRNA inhibition to cure lupus in
murine models, as preparatory experiments before advocating human
trials using this approach. We have applied gene knockout, transgenic

and bone marrow chimeric mice, as well as chemically synthesized
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miRNA mimics and inhibitors, to study the role of miRNAs in inducing
lupus-related pathological tissue damage. We also determined the
potential for reversing disease and evaluate efficacy, while also
elucidating the miRNA-related molecular mechanisms of lupus
pathogenesis. We believe the results of these experiments would prepare
our community of lupus investigators and pharmaceutical scientists to
exploit this exciting new technology toward ending the suffering caused

by lupus and other autoimmune diseases.
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JEIHEE : GPR 177 expression regulates exosome secretion in cancer

metastasis

TRHHEE -

Cancer directly affects at least one-third of the human population.
Despite this extensive research prevalence, the genetic determinants of
cancer risk remain largely unknown. Highly potent mutations of
proto-oncogenes as well as tumor suppressor genes, and more subtle
and complex micro environmental interactions within tumor and
stromal cells are currently thought to influence susceptibility to cancer.
Whtless/Evi/Sprinter/GPR177, a newly identified conserved seven-pass
transmembrane protein, is an essential regulatory retromere protein
required for exocytosis of the Wnt proteins. Loss-of-function of Wntless
in mice causes embryonic lethality due to disruption of the axial
patterning. Over expression of Wntless has recently reported in several
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human cancer, such as glioma, breast cancer and BCP ALL, and
consequently, increases the cell proliferation and regulates the
tumorigenic activity and progress. However, the detailed regulatory
pathway and the pathological role of Wntless are still unclear. Through
Whntless mutant mice and cancer cell lines, it was suggested the over
expression of Wntless up regulated exosome’ s markers, e.g. CD9,
CD63, TSG101 and CD81, especially GPC1, in the culture medium.
Exosome - specific miRNA, e.g. miRNA 141, 21 and 107, were also
shown to up-regulated in the culture medium. Reversely, the down
regulation of Wntless in cancer or mutant cells showed to decrease the
exosome’ s markers. These results showed Wntless expression involved
in exosome secretion and consequent tumor micro environmental

establishment.
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i 5% $fsk : Molecular Hematology and Systems
Biology

HREHSHEAS :

Dr. Kankan Wang is a Professor of Molecular Hematology and Systems
Biology in Rui-Jin Hospital affiliated to Shanghai Jiao Tong University
School of Medicine. Dr. Wang received the Bachelor degree of Medicine
and the Master degree of Science from Shanghai Medical University,
and the Ph. D. degree of Genetics from Shanghai Second Medical
University. She continued her training in Functional Genomics in
University Health Network, University of Toronto, Canada before she
returned to China in 2002. Her group focuses on studying the
mechanisms of leukemia using high throughput technologies and
developing algorithmic and statistical methods to interpret the
biological significance of the diseases. Dr. Wang has published more
than forty manuscripts in peer-reviewed journals, including Cancer Cell,
Blood, PNAS, Oncogene. She also obtains a United States patent
( Patent Number 8, 088, 822 ) and three software copyrights (Copyright
Number: 094524, 122062 and 122082 ). She received the first prize for
the National Nature Science Reward from the Ministry of Education, the
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first prize for the Shanghai Scientific and Technological Progress
Reward from Shanghai Municipal Government, and was awarded as

“New Century Excellent Talents” by the Ministry of Education.

{EiEE : Deciphering the regulatory mechanisms of acute myeloid

leukemia by genomic approaches

TRHEE :

Recent advances in high throughput technologies have facilitated the
study of complex diseases such as leukemia from multiple perspectives.
Our group is committed to leukemia research with expertise in
combining multiple omics technologies and molecular approaches to
address crucial questions about transcriptional regulatory mechanisms
in the pathologenesis and treatment of leukemia. Using ChIP-seq
technologies, we have identified genome-wide binding sites of the
PML/RARa and AML1/ETO fusion proteins, which play causal roles in
the development of acute myeloid leukemia (AML). The PML/RARa
binding profiling demonstrate PU.1 as a previously unrecognized role of
cooperating transcription factors in DNA targeting of PML/RARa in
acute promyelocytic leukemia (APL). The AML1/ETO binding profiling
reveal a novel genome-wide interplay between AML1/ETO and
wild-type AML1 in the development of 1(8;21) AML. Based on the target
genes they identified using the omics technologies, we have further
characterized the distinct regulatory features of several key target
genes (e.g. PSMBs, TF, CTSG and HCK) of the fusion proteins crucial for

the pathogensis of leukemia. In line with the hypotheses derived from
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global analysis, we demonstrate that a well-tolerated vitamin A
derivative, fenretinide, is capable of eradicating leukemia stem cells in
AML. Furthermore, a series of bioinformatics tools have been
developed in the laboratory of the applicant to meet the challenge of
data mining from the massive amounts of multi-omic data in a more
accurate and in-depth manner. These findings enrich our knowledge of

understanding the pathogenic and therapeutic mechanisms of AML.
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TRIHHEE :

JLIEEHRSIREE/LHFEEEES | SERSRE—FMEMR MR |
VSREB TR T ERPIEIEN | 455) LEREF | 2)LERENVEMLK
7 B9) LERRAI—KRERD. INERE/REE T RRIFFERIIC SR
BHRGTEY) | EEEUARIERS , S THARNRD W, EERFERR
BERE  JREEIHRSIREHREAEX. ESSINEE/RE/ BRI ZIERM™
= EEH] BB RARISEK IR _2fE ( DEHP ) (—3SNER/RE/2BUFH)
IONIRE S ISR LERIBI BUKINE | | EREmE L. RERE/RSA
RENE) LESBR SRR , LURESUEIEILRR. S8SRR
FYERTRE SRR Z AL RRRNEX | AJRE SINERE/RERZ REE I
max, RE\EFEANIFWRE IF> 5 AYIEX(Hung CH, Environmental Health
Prospectives 2010; 118: 67-72. IF=7.036) ; Allergy 2013; 68:870-9
(Impact Factor = 5.883) ,AIINETR/RE/ B FI TS FRERE (epigenetics)
R AU , RIS TENRAMEEER TNF - o TRUESZHRUE
EF#= histone 3, 4 acetylation X histone H3K4 tri - methylation FIS20[,
DEHP mJLAEIEHIR M E E A REE AR IR 2 S — BT RAR
BESW , BIERWER histone modifications 2 histone acetylation &
H3K4 Z Tri - methylation, SRERE/REFRIBEIIASNRMEPSSE T HAiEE
[ Th2 M-8R NER  RUEREESSEP AR ZERE.
DEHP RO RIFFI T RERE B RMEEE= DEHP ®Ma—E—HX , #

MEIASERAEIA R R EIMR R /RIS B R BB R E B RIS,
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FT Cell ERTHERPTIIIEE. (FAE—RBARBH—NEREFEIHK
SERINERIBL,

i@ i# B B : Influence of DNA Sequence on Antibody Somatic

Hypermutation

R

In order to fight against various pathogens that our bodies encounter
daily, B cells produce a large antibody repertoire through processes that
involve genomic alterations of the antibody genes sequences. Activated
B cells undergo Somatic Hypermutation (SHM), whereby point

mutations in the antibody genes results in antibody affinity maturation,
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and Class Switch Recombination (CSR), which changes the effector
function of the antibody. The processes of SHM and CSR are mediated
by Activation-Induced Cytidine Deaminase (AID), a single-stranded

DNA mutagenic enzyme.

Our lab is interested in understanding how AID is specifically targeted
to the antibody genes and how DNA sequences influence AID activity
outcomes. Our research has implications on vaccine strategies to elicit
rare antibodies such as, anti-HIV1 broadly neutralizing antibodies,
which accumulate extraordinary levels of SHM and often with deletions

/ insertions.
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MIRERE B 2= HIRR Y < FIFBGARREE ( micelle ) FZRRERKEERIMZHE
IKEFEINZIRIMAMESHY |, SREEENRENT , MREREELSHESST
SkGEREZEE | BRI LUE R IR RS ( RES ) FIREERR , FHa)
TERTZZ BN ; EEMRIRENR | HeKRTRESETLREREMS IR
RNERRERNSDWEBDT | EEREYIFCZAR | TERHXIEE
HEYIRCAFTARIL , TEHEFE. ESAESEARNRFIHIEXRE
R PRI NC S RIRR. RIFER "—MIZBIEZ D T8
" BIREFNES. 2007-2010 FESSERAREEIT K The Asia Oceania
Human Proteome Organisation Membrane Proteomics Initiative , itXl/iz
FEF AR Prof. T. William Jordan ( Centre for Biodiscovery and School of
Biological Sciences, Victoria University of Wellington, Wellington, New
Zealand ) #F 2010 FHEKREXET Proteomics Hifl, FAELZIART
2014 F££5#17 HUPO Chromosome-based Human Proteome Project
( C - HPP ), iHI2EIEAA Prof. Young - Ki Paik ( Yonsei Proteome
Research Center, Yonsei University, Seoul, Korea ) , &Kt XIREEA
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TRIHHEE :

REVMMEA—BErSEZ S FHERTER , ANARLL hydrophilic poly
( ethylene glycol ) & hydrophobic poly (€ — caprolactone ) (PEG — PCL)
REMIBAEN , MIBREIMLIKRERE, CD44 HFUEN | IBFHENIELAER
M. SERLGBRIEAZWENR | A=d 8BNS R R ZEE T
lododeoxyuridine (IUdR) , LURIS4ERETEH 2 KIS IBIRZSH 2 BINE
FRRORTITIE. IUdR BZERM) , a8 7=2FA IUdR HRRIEEMET
FIE X HESERETF , EEBIAMEMIE DNA SRS | HmiEakd4aiE
L. ASLWRE T BREFar EaMEl RN AR IESE 8BS R =
ZEERE AT R R I S BiE R R RS N EERERIE D .
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RMEFE B L WMELERBRAFEFFIFRHURE. EEESD, 1990 3%
HRRWARFZEFT , 1996 &, 2000 FRBFKPILUARZSIFZED FEYD
FE. L5, 2000-2002 FEFRILAFRIFIE, 2002~2007 FEXE
Sanford-Burnham Medical Research Institute /UCSD ( SEEIRMAE ) M
EELTFEHE ; 2007~2008 F{E Sanford-Burnham Medical Research
Institute /UCSD , ff5t® ( Staff Scientist ) ; 2008 ~ 2009 F{F=EALKA
2 NYU Langone Medical Center , fZEIEE#EE, 2009 £ 9 BES , (£E
BRBAFEFRENMFS D FHEFR Pl B8, FE50T (1)
R BEARBINEMERERERERARES FHLE , BEIREET PTEN A9
SUMO {tigth , RINEEENS PTEN RESMNEHIMERERE BT T
PTEN-PI3K-AKT @BEERIDFHLH ; (2) ERRISImEEIFRES RNA SR
RBHIERNNE , ERFIARER 7 REAREINN SAVIERIS RNA =R
EFRMEAR . WERRIM miRNA/SIRNA {EAZEZETF TARBP2 1Y
SUMO (Etmi2E , Ago2 IIZEHMLIEIRRTLAVERE miRNA RifAfE miRISC £
B ERIBEMREE miRNA RiAES, EEERZEFAET Molecular
Cell, Nature Communications, EMBO J,Nucleic Acids Research &&3%
HRIEX 50 Z5E Soiat5IA 1400 23R, B 3 BXE Faculty 1000 #E=.
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EHEE  EHKREMNEEIERIG RNA S5BE Protein modifications
control cancer progression by regulating microRNA biogenesis and

efficiency

TRIHHEE :

MicroRNAs (miRNAs) that are important regulators involved in diverse
physiologic and  pathologic  processes including cancer.
Post-translational modifications (PTMs) of key proteins (Ago2, Drosha,
Dicer, TARBP2, DGCR8, KHSRP efc) play important functions in
regulation of miRNA biogenesis and RNA-induced gene silencing.
However, it is not clear how PTMs to regulate biogenesis and function
of miRNAs.

We recently found that (1) TARBP2 SUMOylation did not influence the
biogenesis of mature miRNAs, but it enhanced the gene-silencing
efficiency of miRNAs and suppressed tumor progression. (2) DGCR8
SUMOylation majorly occurred at two sites K707 and K259.
K707-SUMOylation of DGCRS increased its affinity with pri-miRNAs and
directed the function of pri-miRNAs in oncogenic gene silencing, which
promoted tumorigenesis and tumor cell migration. On the contrary,
K259-SUMOylation of DGCR8 promoted by the tumor suppressor
p14ARF mainly maintained its nuclear localization to function as a
partner of Drosha in the MC complex, which prevented the aberrant
miRNA biogenesis and exerts its tumor-suppressive function. (3) We
also discovered that SUMOylation of KHSRP impaired the processing
step of pre-miRNAs from pri-miRNAs which harbor G-rich stretches in

their terminal loops, resulting in the downregulation of a subset of
18



mMiRNAs such as let-7 family and subsequent tumorigenesis. (4)
Excitingly, we demonstrated that Ago2 acetylation controlled the
pre-miRNA deposits in miRLC thereby altering the global miRNA
expression profile, and our studies provided a novel mechanism on
miRLC (miRISC loading complex) formation and miRNA biogenesis

regulated by Ago2 acetylation.

Therefore, our above results suggest that PTMs have key roles in

regulation of both biogenesis and efficiency of miRNAs.
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BBAGHRIN , MR T EATEMEAEE | TFERIT ERR S EE
‘mRR(RIEmIE N B ARR) RIAZ B R,

HHEE - NMPEREMNERAE ST RIULR

RS -

FERPEREMRAYAR | FOVRIHFNEREE-1 (galectin-1)7ERbEE4RMIERTN
fEm A B RABRAGAEERENER , ARERLKNGEAEI LT
galectin-1 #P#I T B iZAREEATA R ZRAAAE (monocyte-derived dendritic cells;
MdDCs) , HFEFIT T MEBRIRNILARIERNT Tregs AUEND ; EEZ , &
galectin-1 JEMTRIBHEEARIEISEZEE R , N IL-10 FORMERHE , HARERE
T galectin-1 % IL-10 Y4 ERDES [FEREIHIIRERZE. BRI, BB
RIEE X RIsS4BiE (tumor associated dendritic cells; TADCs)fiT4ERINY

AE R (amphiregulin)iEid 55 thB INAHEMIEIEE. BITR ERREREN
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(epithelial-mesenchymal transition; EMT) XA IEIBERZRAIEIRIHE
fhEESRIHAER amphiregulin ; BEZ , HERLF anti-amphiregulin
antibodies , MERHEEETHLASIGITFEEE , #E1 amphiregulin 7E#5E
MR EERNREFRE—FAAe. EXMESNRERZENERY |

FAIX &I TADCs Stz EfERS—MIE , oW galectin-1#ES
TADCs "4EMESRHEESERB M 9/17 (a disintegrin and
metalloproteinase 9/17; ADAM9/17) , REHBI RES TR ERKEFiEE
K& F(heparin-binding EGF-like growth factor; HB-EGF) , {Z45FEid5E0)
TERRIEZTM , EEZ , FAlIBulE] HB-EGF RIUE CD11C DCs Bz
TENE RIERR T |, XERIIESE HB-EGF fEERERE I EEENMA
=8
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iEIFRER : Erk1/2-Elk-1 Dependent Expression of SOD1 Played a Crucial

Role in the anti-oxidant Function of DJ-1

RHEE :

Parkinson’ s disease (PD) is a common neurodegenerative disease
which affects approximately 1% among persons 65 years of age and 5%
among those 85 years or older. The featured pathological change of PD
is the selective and progressive loss of dopaminergic (DA) neurons, but
the molecular mechanism underlying the neuronal death still has not

been clarified. Nevertheless, increasing evidences suggest that both
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environmental and genetic factors play important roles in the

pathogenesis of the disease.

Epidemiologic studies implicated that increased incidence of PD is
associated with overexposure to environmental factors such as iron,
manganese, herbicides and pesticides. These neurotoxins are believed
to induce oxidative stress, which is thought to be a significant cause of
Parkinson’ s disease. Studies in hereditary PD revealed that genetic
factors also play an important role in the development of PD. More than
13 loci and 9 genes have been identified to date. Among these genes
DJ-T has attracted a lot of attention recently because of its association

with both autosomal recessive early-onset PD and sporadic PD.

Loss of function mutations of Park7/DJ-1 gene increases the
susceptibility of dopaminergic cells to reactive oxygen species (ROS)
and causes early-onset familial Parkinsonism. But the mechanisms
underlying dopaminergic neurons loss related to DJ-1 mutation remain
undefined. Therefore, it is important to find the new mechanisms

underlying the anti-oxidative functions of DJ-1.

Bioinformatics analysis reveals that there are several potential Elk-1
binding sites in superoxide dismutase 1 (SOD-1) promoter. In the
present study, we demonstrated that DJ-1 interacts with ERK1/2 and is
required for the nuclear translocation of ERK1/2 upon oxidative
stimulation. The translocation of ERK1/2 can activate Elk-1 and

sequentially promote SOD-1 expression. We further demonstrated that
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the nuclear translocation of ERK1/2, the activation of Elk-1 and the
ensuing up-regulation of SOD-1 are all suppressed in DJ-1 knock-down
cells and DJ-1 null mice. Our studies suggest that DJ-1 regulates SOD-1
expression through ERK1/2-Elk-1 pathway in its protective response to
oxidative insult. These findings have important implications in
understanding of the biology of DJ-1 and its role in the pathogenesis of

Parkinson's disease.
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