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Translating scientific discoveries to disease therapeutics and
biomedical devices through interdisciplinary approaches
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Guided by the profound vision of former President Dr. Yuan-Tseh Lee and the
founding Director Dr. Chi-Huey Wong, the Genomics Research Center (GRC)
was established in 2003. After Dr. Wong was elected the President of Academia
Sinica, Dr. Chung-Hsuan Chen assumed the directorship and continues to build
a strong research team since 2007.

Composed of both senior scientists as well as energetic and talented junior
researchers, GRC research team has expanded to around 40 full-time faculties.
Their specialties cover a broad range of fields from physics, chemistry,
engineering, computation, biology, to medicine. Among the faculties, we have
also an excellent team of specialists to support technology development and
to increase innovation capacity. These two unique features enable GRC to
facilitate advanced interdisciplinary research. In addition to regular research
staff, two other tremendous talent pools, Science Advisory Board (SAB) and
Joint Research Fellows, complement our research projects or the Center as a
whole. All members in SAB are renowned scientists in the world who advise
GRC on both research and strategic planning on a regular basis. More than 40
joint research fellows from major research institutes in Taiwan are also a very
valuable asset for projects involving interdisciplinary effort.

To foster young and promising students to join the field of advanced research,
GRC currently has joint PhD programs with two top universities-National
Defense Medical Center and National Yang-Ming University. GRC faculties
also participate in the Taiwan International Graduate Program (TIGP) and
other degree programs collaborated by Academia Sinica and local universities.
The broad scope of research interests within GRC gives students, research
assistants and postdoctors a great opportunity of training in the most cutting-
edge fields. GRC will keep cultivating first-class talents to master in the
modern disciplines and take the lead in their profession. Distribution of human
resources during the past years is shown in Figure 1.
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Figure 1. Distribution of human resources of GRC.

In our effort to screen new drug leads for various diseases, GRC has set a chemical
library of more than two-million compounds and the most efficient high throughput
drug screening facility in Asia. GRC has also established critical facilities for cell
biology and biomedical technology development, including mass spectrometer
proteomic facility, NMR and X-ray facility for structure determination, microarray,
peptide synthesis, high throughput genome sequencer and glycan analysis
platforms for genomic research. The animal laboratory and Biosafety Level 3
Laboratory are also among the highlights. These facilities can significantly advance
frontier biotechnology development and drug discovery.

The major focus of GRC's research is on the understanding
of genes associated with diseases and their functions.
Through novel discoveries, powerful diagnosis tools
and new therapeutic strategies are expected to be
developed. Increased efforts will be placed on the
pursuit of fundamental scientific advances through
interdisciplinary programs, and the extension of basic
discoveries to translational research. Therefore, we
organize three research Divisions: Chemical Biology
to develop new tools and molecules to target cancer
and infectious diseases, Medical Biology to develop
translational medicine for cancer biology, stem cell
biology, immunobiology and epidemiology, and Physical and Computational
Genomics to develop data analysis for drug prediction, and novel biomedical
technology development. In addition to these Divisions, GRC has also established
the Biotechnology Incubation Center (BIC) for pursuing technology transfer to
convert important discoveries into commercial opportunities. To date, BIC has
recruited thirteen highly respectable biotechnology companies that licensed
technologies from Academia Sinica. Six of these thirteen companies have




(2]
bl
(o)
®
0
(2]
>
g
o
N
(=]
S |
£

successfully commercialized proprietary products and hence become independent
to build up their own manufacturing facilities. With rapid increase of inventions at
Academia Sinica and the more favorable industrial environment for start-up biotech
companies in Taiwan, we expect that the number of these successful start-up
companies will grow abundantly in the foreseeable future.

Some of the scientific pursuits in GRC with great potential to be among the
world leading research include new drug design based on structure study
of membrane protein, carbohydrate chemistry and structure biology, the
relationship of molecular biology modulation and disease, high throughput
technology for drug discovery, infectious disease and vaccine development,
immunotherapy, cancer stem cell, epidemiology, evolutionary bioinformatics,
biological mass spectrometer development, and fast biomarker search.
We continuously strive to make GRC a place that inspires as well as fulfills
innovative ideas. Up to 2013, GRC members have published more than 1300
papers and have filed over 250 patent applications. GRC is very competitive
compared to all peer institutes in Taiwan and Asia (Figure 2). Its research
performance has already matched or been competitive to several international
genome related research institutes with high reputation.
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Figure 2. Comparison of publications among relevant institutes
(source: Web of Science, ISI Web of Knowledge, 2014/6/3).

We will continue to pursue fundamental scientific research and translate the
discoveries to disease therapeutics through interdisciplinary approaches.
Our future perspective is to play a more crucial role in pharmaceutical and
biomedical device industry in Taiwan.
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GRC has devoted itself on the understanding of genes associated with diseases and their
functions to develop new diagnosis tools and therapeutic strategies. For the past decade,
its researches have made significant breakthroughs on improvement of glycoscience, mass
spectrometry, epidemiology, and stem cell biology for biomedical applications, and target
identification and therapeutics development for diseases. Key achievements are described
as following.

Therapeutics development and tar

identification for infectious disease

1. Drug-resistant bacteria have caused serious medical problems in recent years, and
the need for new antibacterial agents is undisputed. Transglycosylase, a multidomain
membrane protein essential for cell wall synthesis, is an excellent target for the
development of new antibiotics. We determined the X-ray crystal structure of the
bifunctional transglycosylase penicillin-binding protein 1b (PBP1b) from Escherichia
coli in complex with its inhibitor moenomycin to 2.2 A resolution. In addition to the
transglycosylase and transpeptidase domains, our structure provides a complete
visualization of this important antibacterial target, and reveals a domain for protein-
protein interaction and a transmembrane helix domain essential for substrate binding,
enzymatic activity, and membrane orientation.
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Crystal structure of E. coli PBP1b in complex with moenomycin and molecular interaction
between moenomycin and transglycosylase provides structural basis for antibiotic discovery

Bacterial transpeptidase and transglycosylase on the surface are essential for cell wall
synthesis, and many antibiotics have been developed to target the transpeptidase;
however, the problem of antibiotic resistance has arisen and caused a major threat
in bacterial infection. The transglycosylase has been considered to be another
excellent target, but no antibiotics have been developed to target this enzyme. We
also determined the crystal structure of the Staphylococcus aureus membrane-bound
transglycosylase, monofunctional glycosyltransferase, in complex with a lipid Il analog
to 2.3 A resolution. Our results showed that the lipid Il-contacting residues are not
only conserved in WT and drug-resistant bacteria but also significant in enzymatic
activity. Mechanistically, we proposed that K140 and R148 in the donor site, instead of
the previously proposed E156, are used to stabilize the pyrophosphate-leaving group
of lipid Il, and E100 in the acceptor site acts as general base for the 4-OH of GIcNAc
to facilitate the transglycosylation reaction. This mechanism, further supported by
mutagenesis study and the structure of monofunctional glycosyltransferase in complex
with moenomycin in the donor site, provides a direction for antibacterial drugs design.
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Stereo and schematic view of interaction between
Staphylococcus aureus transglycosylase and Lipid Il analog

Crystal structure of the membrane-bound bifunctional transglycosylase PBP1b from
Escherichia coli. Proc Natl Acad Sci USA, 2009, 106, 8824-9.

Effect of the peptide moiety of lipid Il on bacterial transglycosylase. Angew Chem Int Ed,
2012, 51, 10123-6.

Crystal structure of Staphylococcus aureus transglycosylase in complex with a lipid Il
analog and elucidation of peptidoglycan synthesis mechanism. Proc Natl/ Acad Sci USA,
2012, 109, 6496-501.

The 2009 H1N1 pandemic and recent human cases of H5N1, H7N9 and H6N1 in Asia
highlight the need for a universal influenza vaccine that can provide cross-strain or even
cross-subtype protection. We showed that recombinant monoglycosylated hemagglutinin
(HAmg) with an intact protein structure from either seasonal or pandemic H1N1 can be
used as a vaccine for cross-strain protection against various H1N1 viruses in circulation
from 1933-2009 in mice and ferrets. In the HAng vaccine, highly conserved sequences
that were originally covered by glycans in the fully glycosylated HA (HA) are exposed
and were thus better engulfed by dendritic cells (DCs), stimulated better DC maturation,
and induced more CD8* memory T-cells and IgG-secreting plasma cells. Single B-cell
RT-PCR followed by sequence analysis revealed that the HAmg vaccine activated
more diverse B-cell repertoires than the HAs vaccine and produced antibodies with
cross-strain binding ability. In summary, the HAmg vaccine elicits cross-strain immune
responses that may mitigate the current need for yearly reformulation of strain-specific
inactivated vaccines. This strategy may also map a new direction for universal vaccine
design.
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HA,; is a cross-strain influenza vaccine

Mouse Ferret

Vaccination of monoglycosylated hemagglutinin induces
cross-strain protection against influenza virus infections

Glycans on influenza hemagglutinin affect receptor binding and immune response. Proc
Natl Acad Sci USA, 2009, 106, 18137-42.

Vaccination of monoglycosylated hemagglutinin induces cross-strain protection against
influenza virus infections. Proc Natl Acad Sci USA, 2014, 111, 2476-81.

. Tamiphosphor and zanaphosphor, the phosphonate congeners of oseltamivir (Tamiflu™)

and zanamivir (Relenza™), are discovered to be effective anti-influenza drugs
possessing potent inhibitory activity against the viral neuraminidase. Tamiphosphor,
guanidino-tamiphosphor and their monoalkyl esters are orally bioavailable and more
effective than oseltamivir in protecting mice against lethal challenge with human and
avian influenza viruses, including the tamiflu-resistant H275Y mutant. Novel methods
for synthesis of oseltamivir, tamiphosphor, zanaphosphor and their derivatives are also
developed. In another aspect, effective bifunctional anti-influenza drugs comprising
zanamivir conjugated to anti-inflammatory agents, e.g. caffeic acid, are explored
for simultaneous suppression of proinflammatory cytokines. The zanamivir-caffeate
conjugates provide remarkable protection of cells and mice against influenza infections.

Tamiphosphor series Zanaphosphor series Zanamivir-Caffeate conjugates
/Y\ 0 OH OH 0
1} H 1}
0, R-OR O.__P-OH OJ\N/\/\X 7 OH
\ v N OH H
OH H [ oH PN
OH CO,H OH
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New anti-influenza drugs targeting the viral neuraminidase
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» Synthesis of tamiflu and its phosphonate congeners possessing potent anti-influenza
activity. J Am Chem Soc, 2007, 129, 11892-3.

* A concise and flexible synthesis of the potent anti-influenza agents-Tamiflu and
tamiphosphor. Angew Chem Int Ed, 2008, 47, 5788-91.

» A practical synthesis of zanamivir phosphonate congeners with potent anti-influenza
activity. J Am Chem Soc 2011, 133, 17959-65.

* Enhanced anti-influenza agents conjugated with anti-inflammatory activity. J Med Chem
2012, 55, 8493-501.

4. A cell-based assay with SARS virus and Vero E6 cells were developed to screen more
than 10,000 compounds for anti-SARS compounds based on the protection of the SARS-
mediated cytopathic effects. About 50 compounds were active with IC50 values ranging
at ~1 to 10 pM. Two existing compounds (Reserpine and Aescin) were found active. In
addition, some are in clinical development for the treatment for other diseases such as
HIV. The HIV protease inhibitor TL-3 was found to be also a potent inhibitor of the SARS
viral protease.

Modeling of TL-3 and SARS-CoV 3CL protease interaction

» Small molecules targeting severe acute respiratory syndrome human coronavirus. Proc
Natl Acad Sci USA, 2004, 101, 10012-7.

» Discovery of potent anilide inhibitors against the severe acute respiratory syndrome 3CL
protease. J Med Chem, 2005, 48, 4469-73.

5. Streptothricin-F (STT-F), one of the early-discovered antibiotics, consists of three
components, a B-lysine homopolymer, an aminosugar P-gulosamine, and an unusual
bicyclic streptolidine. The biosynthesis of streptolidine is a long-lasting but unresolved
puzzle. A combination of genetic/biochemical/structural approaches was used to
unravel this problem. The STT gene cluster was first sequenced from a Streptomyces
variant BCRC 12163, wherein two gene products OrfP and OrfR were characterized in
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vitro to be a dihydroxylase and a cyclase, respectively. Thirteen high resolution crystal
structures for both enzymes in different reaction intermediate states were snapshotted
to help elucidate their catalytic mechanisms. OrfP catalyzes an Fe'-dependent double
hydroxylation reaction converting -Arg into (3R,4R)-(OH) 2 -L-Arg via (3S)-OH-L-Arg,
while OrfR catalyzes an unusual PLP-dependent elimination/addition reaction cyclizing
(8R,4R)-(OH) 2-.-Arg to the six-membered (4R)-OH capreomycidine. The biosynthetic
mystery finally comes to light as the latter product was incorporation into STT-F by a
feeding experiment.
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Biosynthetic conundrum for a hallmark antibiotic solved sheds light on
new drug development

Biosynthesis of streptolidine involved two unexpected intermediates produced by a
dihydroxylase and a cyclase through unusual mechanisms. Angew Chem Int Ed, 2014,
53, 1943-8.

. Cell surface carbohydrates play significant roles in a number of biologically important

processes. Heparan sulfate, for instance, is a ubiquitously distributed polysulfated
polysaccharide that is involved, among other things, in the initial step of herpes simplex
virus type 1 (HSV-1) infection. The virus interacts with cell-surface heparan sulfate to
facilitate host-cell attachment and entry. 3-O-Sulfonated heparan sulfate has been found
to function as an HSV-1 entry receptor. Achieving a complete understanding of these
interactions requires the chemical synthesis of such oligosaccharides, but this remains
challenging. An efficient synthesis of two irregular 3-O-sulfonated heparan sulfate
octasaccharides 1 and 2, making use of a key disaccharide intermediate to acquire
different building blocks for the oligosaccharide chain assembly, has been carried out
by Dr. Hung and his coworkers. Despite substantial structural differences, the prepared
3-O-sulfonated sugars blocked viral infection in a dosage-dependent manner with
remarkable similarity to one another.
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Inhibition of HSV-1 infection of Vero cells by two octasaccharides

Synthesis of 3-O-sulfonated heparan sulfate octasaccharides that inhibit herpes simplex
virus type 1 - host cell interaction. Nat Chem, 2011, 3, 557-63.
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7. The linear a(2—9) polysialic acid, which serves as extracellular shield of Nesseria
meningitidis C against the defense systems of its mammalian host, is considered a good
target for the developments of bactericidal agents and antibacterial vaccines. Actually,
the vaccines against meningococcal group C diseases have been widely used. However,
it is difficult to understand the optimal epitope because the vaccines are constructed by
a(2—9) polysialic acids which are isolated from natural sources and often heterogeneous
and/or contaminated with other antigenic components. Development of homogeneous |
Nesseria meningitidis C vaccine not only can improve the efficacy and quality control
of vaccine, but also help us to understand the optimal epitope. However, high yielding
a-selective sialylation is problematic due to the presence of the C-1 electron-withdrawing |
carboxyl group at the tertiary anomeric center and the lack of a participating group at
C-3 to direct the stereochemical outcome of glycosylation. It's particular challenge to ‘
synthesize oligosialic acid because the yield and a-selectivity decrease significantly with
the increasing of sialyl donor’s length. Fortunately, we have overcome these synthetic
problems by using a combination of 5-N,4-O-carbonyl protection and dibutyl phosphate
as a reactive leaving group. This sialyl phosphate donor can be successfully applied
to convergent block strategy, then different well defined a(2—9) oligosialic acids have
been synthesized, including dimer, trimer, tetramer, hexamer, octamer, decamer, and
dodecamer. Our synthetic a(2—9) oligosialic acids are useful tools to understand the
structure-activity relationships of polysialic acids in various biological events. Finally,
we hope to prepare a homogeneous vaccine in order to reduce the risks of impurities in
existing heterogeneous vaccine.
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Development of homogeneous Neisseria meningitidis vaccine via total
chemical synthesis

Beside the C type N. meningitidis, the research team also synthesized different length
of N. meningitidis Serogroup W135 capsular sugars and then used them to synthesize
vaccines and test them on mouse models and further examined to demonstrate the
bactericidal activity of various lengths of sugars, and the results showed that the length
as short as tetrasaccharide (with 4 sugars) could sufficiently induce bactericidal activity.
The effectiveness of this synthesized vaccine may revolutionize the requirement of high
biosafety level for current N. meningitides vaccine production, in which the necessary
polysaccharides are acquired from pathogenic bacteria and often exist as mixtures of
many components. This study also provides a new approach to obtain the necessary
polysaccharides by synthesis to create a molecular vaccine that is homogeneous, more
consistent, and better quality controlled.
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Synthesis of carbohydrate vaccine against Neisseria meningitidis
serogroup W135

Efficient and stereoselective synthesis of a(2—9) oligosialic acids: from monomers to
dodecamers. Angew Chem Int Ed, 2011, 50, 9391-5.

Synthesis of capsular oligo-saccharide with various lengths for immunogenicity
comparison and vaccine development. Angew Chem Int Ed, 2013, 52, 9157-61.

. CLEC5A/MDL-1, a member of the myeloid C-type lectin family expressed on

macrophages and neutrophils, is critical for dengue virus (DV)-induced hemorrhagic
fever and shock syndrome in Stat1”- mice and ConA-treated wild type mice. However,
whether CLEC5A is involved in the pathogenesis of viral encephalitis has not yet
been investigated. To investigate the role of CLEC5A to regulate JEV-induced
neuroinflammation, antagonistic anti-CLEC5A mAb and CLEC5A-deficient mice
were generated. We find that Japanese encephalitis virus (JEV) directly interacts
with CLEC5A and induces DAP12 phosphorylation in macrophages. In addition, JEV
activates macrophages to secrete proinflammatory cytokines and chemokines, which
are dramatically reduced in JEV-infected Clec5a’- macrophages. Although blockade
of CLEC5A cannot inhibit JEV infection of neurons and astrocytes, anti-CLEC5A mAb
inhibits JEV-induced proinflammatory cytokine release from microglia and prevents
bystander damage to neuronal cells. Moreover, JEV causes blood-brain barrier
(BBB) disintegrity and lethality in STAT1-deficient (Stat1”-) mice, whereas peripheral
administration of anti-CLEC5A mAb reduces infiltration of virus-harboring leukocytes into
the central nervous system (CNS), restores BBB integrity, attenuates neuroinflammation,
and protects mice from JEV-induced lethality. Moreover, all surviving mice develop
protective humoral and cellular immunity against JEV infection. These observations
demonstrate the critical role of CLEC5A in the pathogenesis of Japanese encephalitis,
and identify CLEC5A as a target for the development of new treatments to reduce virus-
induced brain damage.
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Blockade of CLEC5A inhibits JEV-induced neuroinflammation without
interfering the activation of adaptive immunity in the survived host

Persistent high fever is one of the most typical clinical symptoms in dengue virus (DV)-
infected patients. However, the source of endogenous pyrogen (such as IL-1B) and the
signaling cascade leading to the activation of inflammasome and caspase-1, which are
essential for IL-13 and IL-18 secretion, during dengue infection have not been elucidated
yet. Macrophages can be polarized into distinct phenotypes under the influence of GM-
CSF or M-CSF, respectively (denoted as GM-M@ and M-Mg). We found that DV induced
high levels of IL-13 and IL-18 from GM-M¢ (inflammatory macrophage) and caused
cell death (pyroptosis), while M-M® (resting macrophage) did not produce IL-13 and
IL-18 upon DV infection even with LPS priming. This observation demonstrates the
distinct responses of GM-M¢ and M-M¢ to DV infection. Moreover, upregulation of pro-
IL-1B, pro-IL-18 and NLRP3 associated with caspase-1 activation was observed in DV-
infected GM-Mg, while blockade of CLEC5A/MDL-1, a C-type lectin critical for dengue
hemorrhagic fever (DHF) and Japanese encephalitis virus (JEV) infection, inhibits
NLRP3 inflammasome activation and pyroptosis in GM-M¢@. Thus DV can activate
NLRP3 inflammasome via CLEC5A, and GM-Mg play more important roles than M-M¢g
in the pathogenesis of DV infection.

GM-M¢ M-M¢

1L (pg/mi)
1L-18 (pg/mi)
-
.

GM-CSF-induced CD14+-macrophages (GM-Mg or inflammatory macrophages) is the
major source of endogenous pyrogens (IL-13 and TNFa) during dengue virus infection
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CLEC5A is critical for dengue-virus-induced lethal disease. Nature, 2008, 453, 672-6.

CLEC5A regulates Japanese encephalitis virus-induced neuroinflammation and lethality.
PLoS Pathog. 2012, 8, e1002655. FACULTY OF 1000, f 1000 Factor 8.0-must read.

CLECHS5A is critical for dengue virus-induced inflammasome activation in human
macrophages. Blood, 2013, 121, 95-106.

. We develop an effective method for detecting weak molecular bonding between the

dengue virus (DV) and its receptor C-type lectin domain family 5, member A (CLEC5A).
The CLEC5A-DV interaction is critical for DV-induced hemorrhagic fever and shock
syndrome, so the sensing of CLEC5A-DV binding is crucial to realize a thorough study
of the pathogenesis of dengue fever. Through a highly sensitive nanostructured sensing
electrode of gold nanoparticles (GNPs) uniformly deposited on a nanohemisphere array,
a label-free detection of the ultra-weak binding between CLEC5A and the DV can be
performed with electrochemical impedance spectroscopy (EIS). Experimental results
demonstrate that the proposed approach is a highly promising method for investigating
weak molecular interactions such as the ligand-receptor interaction of dengue fever,
enterovirus (EV), or the interaction between cancer surface glycoproteins and their
receptors (Nanomedicine, doi:10.1016/j.nan0.2014.03.009, patent pending).

In addition, we have used this novel technology to determine the glycosylation sites
of dengue virus E proteins bounded by CLEC5A. Based on glycosylation JEV and DV
mutants, we found the CLECS5A binds to the second glycosylation site (Asn 153), while
DC-SIGN has been reported to bind to first glycosylation site (Asn 67). This result further
demonstrates the sensitivity and specificity of this novel technology to determine the
ultra-weak binding between lectins and glycans.

Virus envelop protein GNP

‘Dengue Virus or JEV

CLECSA  HigGlFc

The three dimensional surface contour of the nanohemisphere biosensor mimics the
multiple binding site between virus and cell receptor, and dramatically increase the
binding avidity between lectin and glycans on the intact virus surface

Nanostructured electrochemical biosensor for th0065 detection of the weak binding
between the dengue virus and the CLEC5A receptor. Nanomedicine, 2014, 10, 1335-41.
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Development of novel mass

spectrometer for biomedical applicati

1. Nanoparticle has been considered as an efficient carrier for drug delivery. However,

there are no simple methods to measure the uptake of nanoparticle by cells. With the
charge-monitoring cell mass spectrometer, we are able to measure the time-resolved
uptake of nanoparticles by cells. Up to now, only induction-coupled plasma (ICP) mass
spectrometer or emission spectrometer can be used to measure metal nanoparticles.
There are still no methods to measure non-metallic nanoparticles uptake by cells. With
our charge-monitoring mass spectrometer, both metal and non-metallic particles can be
measured.
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Further development led to the first set of measurements of mass and mass distributions
for nanoparticles/viruses with rapidity and accuracy. This method can be applied to
monitor drug delivery and to measure the degree of infection of viruses in specific cells
or in plasma. A label-free quantitative method was also developed for proteome analysis
in combination with ID-based Elution time Alignment by Linear regression Quantitation
(IDEAL-Q) and MaxQuant. This method has been used to investigate the proteome
of liver cancer stem cells and identified unique biomarkers targeting liver cancer stem
cells. In addition, a platform was developed based with Raman spectroscopy to monitor
the cellular responses to neoplastic drug at a single cell. This strategy is very valuable
for rapid and sensitive detection of cellular changes in response to chemotherapeutic
agents.

Quantitative measurement of nano/micro particle endocytosis with cell mass spectrometry

» Charge-monitoring laser-induced acoustic desorption mass spectrometry for cell and
microparticle mass distribution measurement. Angew Chem Int Ed, 2007, 46, 3865-9.

» Charge monitoring cell mass spectrometry. Anal Chem, 2008, 80, 2524-30.
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Quantitative measurement of nano/micro particle endocytosis with cell mass
spectrometry. Angew Chem Int Ed, 2010, 49, 3460-4.

MALDI ion trap mass spectrometer for quantitative large biomolecular ion detection. Anal
Chem, 2010, 82, 10125-8.

Single nuclei Raman spectroscopy for drug evaluation. Anal Chem, 2012, 84, 113-20.
High speed mass measurement of nanoparticle and virus. Anal Chem, 2012, 84, 4965-9.

Label-free quantitative proteomics of CD133-positive liver cancer stem cells. Proteome
Sci, 2012, 10, 69.

Novel mass spectrometry technology development for large organic particle analysis.
RSC Adv, 2014, 4, 4523-34.

. We have focused on the study of detail ionization reaction of biomolecules and
developed new methods to improve the sensitivity of mass spectrometer (MS) to
carbohydrates. We have demonstrated that the ion production involves multiple
pathways because it relies on the sample composition and excitation method. Among
the detail reactions, reducing sample temperature and optimizing sample morphology
are important to the improvement of the carbohydrate sensitivity. To improve the sample
morphology and allow an effective cooling of carbohydrates, we have incorporated
diamond nanoparticles into matrix-assisted laser desorption/ionization (MALDI) samples
with a tri-layer configuration. The method is convenient and involves no instrumental
modification. The excellent thermal, electrical, and optical properties of diamond
nanoparticles optimize the ionization condition and improve the sensitivity of MS to
underivatized carbohydrates by 1-2 orders of magnitude. Due to the distinct properties
of carbohydrates and proteins, this method can selectively enhance the carbohydrate
sensitivity from carbohydrate/protein mixtures. In addition to the development of high-
performance nanoparticles for carbohydrate identification and quantification, the sample
morphology can also be adjusted by controlling the environment for MALDI sample
preparation. We have investigated the evolution of the sample distribution with a
laboratory-made high spatial resolution synchronized dual-polarity MALDI imaging mass
spectrometer. By the precise controlling of substrate temperature, the heterogeneous
distribution of typical carbohydrate samples can be reduced to improve the sensitivity
and the reproducibility.

Conventional Method Tri-Layer Method
* carbohydate carbohydrates
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. peptide diamond nanaparticles

peptide E o
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Improved carbohydrate sensitivity by incorporating diamond nanoparticles in samples

Selective enhancement of carbohydrate ion abundances by diamond nanoparticles for
mass spectrometric analysis. Anal Chem, 2013, 85, 3836-41.

Analysis of initial reactions of MALDI based on chemical properties of matrices and
excitation condition. J Phys Chem B, 2012, 116, 9635-43.
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Glycan synthesis and development c

glycan array for biomedical applicatic
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. Metabolic oligosaccharide engineering, which inserts sugar-reporting groups into cellular
glycoconjugates, represents a powerful method for imaging the dynamics of glycans and
isolating them for glyco-proteomic analysis. Herein, we show that sugar analogs bearing
alkyne-reporting groups can be incorporated into cellular glycans, and chemoselectively
labeled by using Cu(l)-catalyzed [3+2] azide-alkyne cycloaddition (Click Chemistry). Our
method allows the labeling of fucosyl and sialyl glycoconjugates, which have been shown
to associate with cancers. We hope that this tool helps to delineate the molecular basis
for aberrant glycosylation in pathological processes, and ultimately leads to diagnostic
and therapeutic purposes.
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Click Chemistry
Cu(l)-catalyzed [3+2]
azide-alkyne cycloaddition

glycoconjugates

Sugar tags and detectors for probing glycoconjugates in cells

Glycoproteomic probes for fluorescent imaging of fucosylated glycans in vivo. Proc Natl
Acad Sci USA, 2006, 103, 12371-6.

Alkynyl sugar analogs for the labeling and visualization of glycoconjugates in cells. Proc
Natl Acad Sci USA, 2007, 104, 2614-9.

Tailored glycoproteomics and glycan site mapping using saccharide-selective
bioorthogonal probes. J Am Chem Soc, 2007, 129, 7266-7.

Development of trifunctional probes for glycoproteomic analysis. Chem Commun (Camb),
2010, 46, 5575-7.
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2. Influenza virus infection is initiated by virus attachment to cell-surface sialoside receptors

via influenza hemagglutinin (HA). Researchers have developed a new one-pot strategy
to synthesize a library of 27 sialosides. By using these 27 sialisides, a glycan array
has been constructed and used to profile the binding specificity of different influenza
hemagglutinins (HA) subtypes. Analysis of the binding profiles of different HA subtypes
indicate that a minimum set of 5 oligosaccharides can be used to differentiate influenza
H1, H3, H5, H7 and H9 subtypes. The research result shows, only in a matter of minutes,
by applying the infected saliva on the chip, then read by a fluorescence reader, one
could pinpoint clearly, if the viral infection is of type A, type B, or a new H1N1 type, or, a
rare avian flu that usually only infect birds. So far, a so called “rapid test method” being
used in the clinics, can only distinguish if the infection is type A, or, not type A.
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Differential binding patterns of HA from H1N1, H3N2, H5N1, H7N7, and HIN2 viruses

Recently, glycan arrays have been developed to mimic their cell-surface display for the
study of carbohydrates-receptor interactions and emerged as powerful tools for high-
throughput evaluation of interactions between carbohydrates and proteins, cells, and
viruses. However, most of glycan arrays used today are difficult to characterize, hard
to quantify, and thus lack of quality control. To tackle this problem, research team have
recently developed a new type of glycan array covalently or non-covalently attached to
aluminum-oxide coated glass (ACG) slides for enzymatic reactions and protein binding
studies. To prepare the non-covalent array, glycans with a poly-fluorinated hydrocarbon
(-CsF17) tail are spotted robotically onto the ACG slide surface containing a layer of poly-
fluorinated hydrocarbon terminated with phosphonate. After incubation and washing,
the non-covalent array can be characterized by MS-TOF via ionization/desorption at
a low laser energy without addition of matrix. A representative cellotetraose array was
developed to study the activity and specificity of various cellulases and to differentiate
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the exo- and endo-glucanase activities. To prepare the covalent array, glycans with a
phosphonic acid tail were synthesized and spotted robotically onto the ACG slide surface.
After incubation, the slides can be used directly for quantitative protein binding analysis.
Compared to the preparation of glycan arrays on glass slides and other surfaces, this
method of arraying using phosphonic acid reacting with ACG is more direct, convenient,
effective and represents a new platform for the high-throughput analysis of protein-
glycan interactions.
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Glycan array on aluminum oxide coated glass slides

Differential receptor binding affinities of influenza hemagglutinins on glycan arrays. J Am
Chem Soc, 2010, 132, 14849-56.

Glycan array on aluminum oxide coated glass slides through phosphonate chemistry.
JAm Chem Soc, 2010, 132, 13371-80.
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Developing carbonhydrate-based vacc
and immunotherapy for cancer and
identifying new insights into tumorigen

. (A) Microenvironment and tumorigenesis — Elucidation of the interplay between

Microenvironment

Microenvironment

breast / pancreatic cancer cell and its microenvironment.

Recently, we are focused in elucidation of the roles of microenvironment in breast and
pancreatic tumorigenesis. We identified amplified signaling of interleukin-17 B receptor
(IL-17RB) / IL-17B as a novel effector critical for breast as well as pancreatic cancer
progression. Conversely, microenvironment restraint of malignant carcinoma progression
has been observed. We found that expression of a functional Robo1 receptor in breast
cancer cells coupled with Slit2 ligand secretion from stromal fibroblasts inhibited
tumorigenesis. Moreover, treatment with effective antibody against IL-17RB blocked
tumor metastasis and promoted survival in a mouse xenograft model. These findings
illustrate key mechanisms underlying the highly aggressive characteristics of these
cancers and provide a practical approach to tackle these diseases (left panel of figure).

(B) To explore the biological and biochemical functions of NPGPx/GPx7 and its
relationship with stress-induced diseases.

We have demonstrated that NPGPx could sense off-targeting siRNA stress and ER
oxidative stress, yield sulfenic acid Cys-SOH of NPGPx, and transfer the stress signal
through intermolecular disulfide from NPGPx to target protein including GRP78 and
XRN2 and make them activated. The results indicate that NPGPx is important for
transmitting stress signals in vivo. Loss of NPGPx induced cancer incidence and
metabolic disorder in mice model, indicating that NPGPx is an important target in stress-
induced diseases, especially cancer and metabolic disorders. Therefore, the drug
screening for metabolic diseases including cancer can be further investigated by using
NPGPx KO mice as tool (right panel of figure).
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Microenvironment and tumorigenesis / stress and disease
Activation of Robo1 signaling of breast cancer cells by Slit2 from stromal fibroblast
restrains tumorigenesis via blocking Akt/B-catenin pathway. Cancer Res, 2012, 72, 4652-61.

Loss of the oxidative stress sensor NPGPx compromises GRP78 chaperone activity and
induces systemic disease. Mol Cell, 2012, 48, 747-59.
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» Deficiency of NPGPx, an oxidative stress sensor, leads to obesity in mice and human.
EMBO Mol Med, 2013, 5, 1165-79.

» Autocrine/paracrine mechanism of interleukin-17B receptor promotes breast
tumorigenesis through NF-kB-mediated antiapoptotic pathway. Oncogene, 2014, 33,
2968-77.

2. Terminally differentiated, antibody-secreting plasma cells are the end-stage effectors of ‘

humoral immune responses. Although the overproduction of immunoglobulins by short- ‘
lived plasma cells accompanying an immune response links with their apoptosis, how \
long-lived plasma cells adapt to ensure their longevity in this context is obscure. Dr.
Lin’s laboratory showed that apoptosis signal-regulating kinase 1 (ASK1) contributes
to apoptosis of plasma cells. Antigen-specific long-lived plasma cells generated by
immunization accumulated in ASK1-deficient mice. Enforced expression of ASK1
in malignant plasma cells, multiple myeloma (MM), caused apoptosis in vitro and
lowered MM load in a xenograft animal model. Additionally, a critical survival-related
transcriptional repressor, Blimp-1, is crucial for silencing ASK7 in maintaining the
survival of plasma cells. Their findings not only reveal a novel mechanism underlying the
regulation of survival in normal and malignant plasma cells by ASK1 but also provide a
new therapeutic insight into plasma cell diseases.

Plasma Cel

ASK1 regulating apoptosis of normal and malignant plasma cells

» ASK1 promotes apoptosis of normal and malignant plasma cells. Blood, 2012, 120,
1039-47.

3. Globo H is a potential target for immunotherapy of cancer. Globo H-KLH conjugate
combines with adjuvant QS34 is now in phase Il clinical trial in Taiwan, and Phase |
clinical trial in US, Hong-Kong, Korea, and India for late stage breast cancer patients.
However, the antibodies induce by such kind of vaccine is mainly non-memory effect
IgM antibodies. We have found that when the hexasaccharide Globo H attached to
a diphtheria toxin mutant protein CRM197, DT, in combination with an appropriate
adjuvant, such as C34, can efficiently jump-start the immune system and induce
abundant IgG antibody to destroy cancer cells. Moreover, the induced antibody
specifically recognizes three carbohydrate epitopes, including Globo H, SSEA3 and
SSEA4 that only express on breast cancer cells and breast cancer stem cells but not on
normal and healthy cells. Compared to the conventional breast cancer target therapy,
Herceptin, which is effective for 20% of the breast cancer patients, the Globo H-DT
vaccine immunotherapy is expected to be effective for more than 90% of the breast
cancer patients and can be developed into a cure or preventive vaccine. The result has
been transferred to a biotechnology company in Taiwan for further development.




(2]
b
(o}
®
b
>
S
o

Mice Polyclonal antibodies

Immunization
n= e

f%o
m "

NKT-Cell

Anti-Breast Cancer Vaccine

Breast Cancer Cells and the Cancer Stem Cells

800004
Antibodies
12 3 U Um Ya
SSEA-4 (Sialyl GbS)

]

7
37 T,—DBTOTqu—O
2 Globo H

EX)
12 | 3 (el ™)

l SSEA3 (GbS)

' " -+ ek e ' i ¢ e )
glycans

Fluorescence intensity
2

A carbohydrate vaccine capable of targeting three unique glycan
epitopes on breast cancer cells and caner stem cells

We have been studying carbohydrate antigens on the surface of cancer cells and
cancer stem cells for many years and found some special carbohydrates. Recently, We
detailed the synthesis of a vaccine candidate that induced effective, specific antibodies
to eradicate prostate cancer cells in mice. Prostate cancer is the most common cancer
for men in developed countries such as the USA. As the fatality rate increases gradually
every year, prevention and treatment for the prostate cancer are urgently needed. In
2005, Dr. Hakomori discovered that the amount of RM2 antigen increases as prostate
cancer progresses; therefore, RM2 antigen is an excellent biomarker for prostate cancer
staging and a good target for developing prostate cancer vaccine. The research team
from the GRC is the first ever to successfully synthesize this complex glycan molecule
and further attach it to carrier protein CRM197 to create a prostate cancer vaccine
candidate, which was combined the previously developed glycolipid adjuvant C34 for
vaccine tests in a mice animal model.
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Synthesis and vaccine evaluation of the tumor associated
carbohydrate antigen RM2 from prostate cancer

Potent immune-modulating and anticancer effects of NKT cell stimulatory glycolipids.
Proc Natl Acad Sci USA, 2007, 104, 10299-304.
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Expression of Globo H and SSEA3 in breast cancer stem cells and the involvement of
fucosyl transferases 1 and 2 in Globo H synthesis. Proc Natl Acad Sci USA, 2008, 105,
11667-72.

Carbohydrate-based vaccines with a glycolipid adjuvant for breast cancer. Proc Natl
Acad Sci USA, 2013, 110, 2517-22.

Immunization of fucose-containing polysaccharides from Reishi mushroom induces
antibodies to tumor-associated Globo H-series epitopes. Proc Natl/ Acad Sci USA, 2013,
110, 13809-14.

Synthesis and vaccine evaluation of the tumor-associated carbohydrate antigen RM2
from prostate cancer. J Am Chem Soc, 2013, 135, 11140-50.

Stage-specific embryonic antigen-4 as a potential therapeutic target in glioblastoma
multiforme and other cancers. Proc Natl Acad Sci USA, 2014, 111, 2482-7.

. Hypermethylation-mediated tumor suppressor gene silencing plays a crucial role
in tumorigenesis. Understanding its underlying mechanism is essential for cancer
treatment. Previous studies on human N-alpha-acetyltransferase 10, NatA catalytic
subunit (hNaa10p; also known as human arrest-defective 1 [nARD1]), have generated
conflicting results with regard to its role in tumorigenesis. Here we provide multiple lines
of evidence indicating that it is oncogenic. We have shown that hNaa10p overexpression
correlated with poor survival of human lung cancer patients. In vitro, enforced
expression of hNaa10p was sufficient to cause cellular transformation, and siRNA-
mediated depletion of hNaa10p impaired cancer cell proliferation in colony assays and
xenograft studies. The oncogenic potential of hNaa10p depended on its interaction
with DNA methyltransferase 1 (DNMT1). Mechanistically, hNaa10p positively regulated
DNMT1 enzymatic activity by facilitating its binding to DNA in vitro and its recruitment to
promoters of tumor suppressor genes, such as E-cadherin, in vivo. Consistent with this,
interaction between hNaa10p and DNMT1 was required for E-cadherin silencing through
promoter CpG methylation, and E-cadherin repression contributed to the oncogenic
effects of hNaa10p. Together, our data not only establish hNaa10p as an oncoprotein,
but also reveal that it contributes to oncogenesis through modulation of DNMT1 function.

hNaalOp is regquired for DNMTI to bind, to methylate
and to shut down specific tumor suppressor genes

Lee et al. Juan, J Clin Invest 2010

DNMT1
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hNaa10p contributes to tumorigenesis by facilitating DNMT 1-mediated
tumor suppressor gene silencing

Tumor suppressor gene silencing through cytosine methylation contributes to
cancer formation. Whether DNA demethylation enzymes counteract this oncogenic
effect is unknown. Here, we showed that TET1, a dioxygenase involved in cytosine
demethylation, is downregulated in prostate and breast cancer tissues. TET1 depletion
facilitates cell invasion, tumor growth, and cancer metastasis in prostate xenograft
models and correlates with poor survival rates in breast cancer patients. Consistently,
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enforced expression of TET1 reduces cell invasion and breast xenograft tumor
formation. Mechanistically, TET1 suppresses cell invasion through its dioxygenase and
DNA binding activities. Furthermore, TET1 maintains the expression of tissue inhibitors
of metalloproteinase (TIMP) family proteins 2 and 3 by inhibiting their DNA methylation.
Concurrent low expression of TET1 and TIMP2 or TIMP3 correlates with advanced node
status in clinical samples. Together, these results illustrate a mechanism by which TET1
suppresses tumor development and invasion partly through downregulation of critical
gene methylation.

% MG TETt )

TYanscription of TIMP2 and TIMP3 genes
TET1 level

TET1 downregulation facilitates
cancer invasion via TIMP inhibition
and MMP activation
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Invasion/metastasis

TET1 suppresses cancer invasion via activating the
tissue inhibitors of metalloproteinases

hNaa10p contributes to tumorigenesis by facilitating DNMT1-mediated tumor suppressor
gene silencing. J Clin Invest, 2010, 120, 2920-30.

TET1 suppresses cancer invasion via activating the tissue inhibitors of metalloproteinases.
Cell Reports, 2012, 2, 568-79. (Best 5 Article of Cell Reports in 2012)

. Preclinical and preliminary clinical data indicate that ch14.18, a monoclonal antibody

against the tumor-associated disialoganglioside GD2, has activity against neuroblastoma
and that such activity is enhanced when ch14.18 is combined with granulocyte-
macrophage colony-stimulating factor (GM-CSF) or interleukin-2. We conducted a
study to determine whether adding ch14.18, GM-CSF, and interleukin-2 to standard
isotretinoin therapy after intensive multimodal therapy would improve outcomes in high-
risk neuroblastoma. Immunotherapy with ch14.18, GM-CSF, and interleukin-2 was
associated with a significantly improved outcome as compared with standard therapy in
patients with high-risk neuroblastoma.
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Kaplan—Meier Estimates of Survival among the Study Patients

Anti-GD2 antibody with GM-CSF, interleukin-2, and isotretinoin for neuroblastoma. New
Eng J Med, 2010, 363, 1324-34.



AR R ER RS

Implication of hepatitis virus infection a

correlation to development of liver canc

. Studies on chronic hepatitis B and hepatocellular carcinoma risk have rarely focused
exclusively on women. In this landmark study, a comprehensive nationwide cohort of
reproductive-aged Taiwanese women were examined to study the relationship between
chronic HBV infection, parity, and hepatocellular carcinoma risk (HCC).

Using four national registry profiles, data on hepatitis B surface antigen (HBsAQ),
hepatitis B e antigen (HBeAg), and hepatocellular carcinoma incidence were linked
for 1,782,401 women between 1983 and 2000. A total of 306 cases of hepatocellular
carcinoma occurred during follow-up. Pregnant women with chronic HBV infection were
at much higher risk for HCC; compared to non-infected pregnant women, those with
chronic HBV infection had a hazard ratio (95% CI) of developing HCC of 23.13 (14.23-
37.61), even after adjustment for age. Especially among women who were born after
1960 and who had live children during follow-up, a positive HBsAg status at their final
testing was associated with a hazard ratio (95% CI) of HCC of 14.70 (10.74-20.12).
Moreover, compared to women who had one child, women who had two, or three or
more children had adjusted hazard ratios of developing HCC of 0.68 (0.50-0.93) and 0.63
(0.42-0.92), respectively.

This study found that women with chronic HBV infection had a higher risk for developing
hepatocellular carcinoma, compared to women who were not infected. Interestingly, the
risk for HCC decreased as parity increased, independent of HBsAg status and age. The
exact mechanisms underlying the association between parity and reduced HCC risk
should be further investigated.

Incidence rate,

HCC diagnoses per Age-adjusted HRt (95% Cl)
No. of women No. of women  Follow-up, 100000 person-years
Status (%) with HCC person-years (95% CI) Model 1 Model 2
HBsAg and HBeAg status at the last test (n = 1782401)
Negative for 1492409 (83.73) 73 13211878 0.55 (0.44 to 0.70) 1.00 (referent)
HBsAg
Positive for 165526 (9.29) 106 1339829 7.91 (6.54 to 9.57) 13.94 (10.34 t0 18.79)% 1.00 (referent)
HBsAg, negative
for HBeAg
Positive for 68390 (3.84) 51 582152 8.76 (6.66 t0 11.563)  17.31 (12.08 to 24.81) 1.24 (0.89 to 1.75)
HBsAg, positive
for HBeAg
Positive for 56076 (3.15) 76 767863 9.90 (7.90 to 12.39)  18.54 (13.36 to 25.73)F
HBsAg, HBeAg
unknown
HBsAg status in repeated tests (n = 780864)
Persistently 632781 (81.04) 20 5078699 0.39 (0.25 t0 0.61) 1.00 (referent)
negative for
HBsAg
HBsAg serocleared 31088 (3.98) 8 258242 3.10 (1.55 t0 6.19) 7.95 (3.50 to 18.04)+  1.00 (referent)
Persistently 116995 (14.98) 87 965752 9.01(7.30t0 11.12)  23.13 (14.283 10 37.61)% 2.93 (1.42 t0 6.04)
positive for
HBsAg

* HCC = hepatocellular carcinoma; HR = hazard ratio; C| = confidence interval; HBsAg = hepatitis B surface antigen; HBeAg = hepatitis B e antigen.
t Age at the last test (continuous variable) was included in Cox proportional hazards models.
+ P<.001. Pvalues (two-sided) were from Cox proportional hazards models.

Incidence of hepatocellular carcinoma during follow-up and the association
of hepatitis B virus status with risk of hepatocellular carcinoma

Role of reproductive factors in hepatocellular carcinoma: impact on hepatitis B- and
C-related risk. Hepatology, 2003, 38, 1393-1400.

Risk of hepatocellular carcinoma across a biological gradient of serum hepatitis B virus
DNA level. JAMA, 2006, 295, 65-73.

Hepatitis B virus infection and hepatocellular carcinoma among parous Taiwanese
women: Nationwide cohort study. J Natl Cancer Inst, 2009, 101, 1019-27.




2. Studies on the association between long-term trajectories of HBV DNA and ALT are still
incomplete. In this study, a large cohort of individuals infected with chronic hepatitis B
were followed-up with repeated measurements of HBV DNA and ALT for an average
of 12 years, and data from repeated measurements was used to determine long term
trajectories.

In this study 3160 individuals were followed-up for a total of 38,330 person-years, during
which 81 participants developed incident hepatocellular carcinoma (HCC). A total of
six different long-term trajectories of HBV DNA were determined from long-term follow-
up data using the group-based trajectory method, while ALT was classified into four
patterns. Compared with the control group of individuals with baseline HBV DNA levels
<10,000 copies/mL, the HRs (95% CI) for long-term levels of HBV DNA that persisted at
10,000 to 100,000 copies/mL, decreased to/persisted at 100,000 to 1,000,000 copies/
mL, or decreased to/persisted at 1,000,000 to 10,000,000 copies/mL were 3.12 (1.09-
8.89), 8.85 (3.85-20.35), and 16.78 (7.33-38.39), respectively. A gradient in ALT level
was significantly associated with hepatocellular carcinoma risk: from all low-normal, to
ever high-normal, to transient abnormal, to persistent abnormal (Ptrend = .001).

This study found that long-term HBV DNA changes are strong independent risk
predictors of HCC; even in individuals with similar HBV DNA levels at study entry, their
future HCC risk varied greatly depending on their changes during follow-up. Greater
decreases in serum HBV DNA levels were associated with lower risks of HCC. Regular
monitoring of HBV DNA and ALT levels is crucial during clinical management of chronic
HBV carriers.
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Model |12 Model I1? Model I1I®
Adjusted hazard ratio Adjusted hazard ratio Adjusted hazard ratio
Variable (95% Cl) P value (95% Cl) P value (95% Cl) P value
Group of long-term HBV DNA change
Control group: HBV DNA level <10 1.00 (referent) 1.00 (referent) 1.00 (referent)
at enrollment
Group A-B-C: Decrease to <10 2.12(0.78-5.73) .14 1.92(0.70-5.28) .21 2.25(0.68-7.37) .18
Group D: Persistence at 10 to 10° 2.54 (1.06-6.10) .04 2.36 (0.92-6.06) .07 3.12(1.09-8.89) .03
Group E-F: Decrease 8.38 (4.44-15.81) <.001 6.55(3.28-13.06) <.001 8.85(3.85-20.35) <.001
to/persistence at 10° to 10°
Group G-H: Decrease 24.36 (13.02-45.61) <.001 15.86 (7.94-31.68) <.001 16.78 (7.33-38.39) <.001
to/persistence at 10° to 107
Group I: Persistence at >107 7.19 (2.66-19.46) <.001 3.90 (1.37-11.04) .01 3.61(1.15-11.38) .03
Long-term pattern of ALT®
All low-normal Not included 1.00 (referent) <.001¢ 1.00 (referent) <.0017
Ever high-normal 2.14 (1.03-4.47) .04 1.63(0.73-3.61) 23
Transient abnormal 4.17 (2.00-8.70) <.001 3.08 (1.41-6.71) .005
Persistent abnormal 8.00(3.98-16.05) <.001 5.75(2.71-12.23) <.001
HBV genotype®
B or mixed genotype Not included Not included 1.00 (referent)
c 2.05(1.20-3.51) .009

Cl, confidence interval.

3Adjusted for age, sex, cigarette smoking, alcohol drinking, and serum levels of ALT at enroliment.

bAdjusted for age, sex, cigarette smoking, alcohol drinking, total number of repeated measurements of ALT, and the other factors listed in the table.
°Data were not available for 326 participants because of less than 2 measurements on ALT.

dFor trend test.

eData were not available for 863 participants because of baseline HBV DNA level undetectable (n = 519), low viral load (n = 264), and
inadequate serum sample for HBV genotyping (n = 80).

Multivariate-adjusted hazard ratio of developing hepatocellular carcinoma for group
of long-term HBV DNA change, long-term pattern of ALT, and HBV genotype

+ Epidemiological characteristics and risk factors of hepatocellular carcinoma. J
Gastroenterol Hepatol, 1997, 12, S294-308.

« Risk of hepatocellular carcinoma across a biological gradient of serum hepatitis B virus
DNA level. JAMA, 2006, 295, 65-73.

* Hepatitis B virus DNA levels and outcomes in chronic hepatitis B. Hepatology, 2009, 49,
S72-84.

» Changes in serum levels of HBV DNA and alanine aminotransferase determine risk for
hepatocellular carcinoma. Gastroenterology, 2011, 141, 1240-8.
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3. Chronic hepatitis C virus (HCV) infection is an epidemic viral disease that threatens
~3% of the world population and is a major cause of hepatic cirrhosis, liver failure,
and hepatocellular carcinoma. Current standard therapy is only effective for <50%
of genotype-1- and ~80% of genotypes 2 and 3-infected patients. Conventional drug
designs often target viral proteins, which invariably result in drug resistance due to
rapid viral mutations. An alternative strategy is to explore the genetic stability of host
factors that are essential for HCV replication. To this end, we employed the RNAI
technology to search for such critical host-cell components and unexpectedly found that ‘
HCV replication can be effectively repressed by attenuating the 40S-ribosomal-subunit
abundance without negatively impacting on the host vitality. This finding thus opens up
a new avenue for developing anti-HCV therapeutics. Because ribosomal 40S subunit
has been perfected over millions of years of evolution, it is extremely unlikely to morph
or mutate as freely as viruses. Thus, finding a good way to fine-tune the 40S ribosomal
subunit level as part of the HCV therapeutics may not only be feasible, but also superior
in terms of minimizing drug-resistance problem and maintaining the drug shelf life.
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Attenuation of 40S ribosomal subunit abundance specifically represses HCV
replication via preferentially shut down of HCV RNA translation

+ Attenuation of 40S ribosomal subunit abundance differentially affects host and HCV
translation and suppresses HCV replication. PLoS Pathog, 2012, 8, e1002766.
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Stem cell discovery for regenerative

1. The appearance of hepatocytes in adult pancreas is one example of transdifferentiation

that has been observed in cancer patients. However, the mechanism underlying
the pancreatic-to-hepatic conversion is less clear. The current study revealed that
hepatocytes were derived from differentiated acinar cells via ABCG2-expressing
intermediates. Exposure of acinar cells to glucocorticoids together with insulin increased
Akt phosphorylation, ABCG2 expression, and hepatic transdifferentiation. When
ABCG2-expressing cells were incubated with glucagon-like-peptide 1, these cells
could differentiate into insulin-producing beta cells suggesting ABCG2-expressing cells
resemble adult pancreatic multipotent stem/progenitor cells. The current findings imply
donor pancreatic exocrine cells can be utilized to generate multipotent cells, insulin-
producing beta cells or functional hepatocytes which may lead to development of new
therapeutic strategies for patients with diabetes or acute liver failure.
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Direct transdifferentiation of adult mouse pancreatic acinar cells to
hepatocytes and ABCG2-positive intermediates

Differentiation of pancreatic acinar cells to hepatocytes requires an intermediate cell
type. Gastroenterology, 2010, 138, 2519-30.

. In contrast to the somatic cells, embryonic stem cells (ESCs) are characterized by

its immortalization ability, pluripotency, and oncogenicity. Revealing the underlying
mechanism of ESC characteristics is important for the application of ESCs in clinical
medicine. We performed the first systematic functional shRNA screen in mouse ESCs
with 4,801 shRNAs that target 929 kinases and phosphatases. This screen can identify
both positive/negative regulators and is the first shRNA high throughput screen in ESCs.
132 candidate genes that regulate both ESC expansion and stem cell marker expression
were identified. Twenty-seven out of the 132 genes were regarded as most important
since knockdown of each gene induces morphological changes from undifferentiated
to differentiated state. Among the 27 genes, we chose nonmetastatic cell 6 (Nme6,
Nm23-H6) and nonmetastatic cell 7 (Nme7, Nm23-H7) to study first. Nme6 and Nme7
both belong to the members of nucleoside diphosphate kinase family. We demonstrate
that Nme6 and Nme7 are important for the regulation of Oct4, Nanog, Kif4, c-Myc,
telomerase, Dnmt3B, Sox2, and ERas expression. Either knockdown of Nme6 or Nme7
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reduces the formation of embryoid body (EB) and teratoma. The overexpression of either
Nme6 or Nme7 can rescue the stem cell marker expression and the EB formation in the
absence of leukemia inhibiting factor. This implies the importance of Nme6 and Nme7 in
ESC renewal. This finding not only pinpoints Nme6 or Nme7 can regulate several critical
regulators in ESC renewal but also increases our understanding of the ESC renewal and
oncogenesis.

4796 shRNAs target 4801 shRNA |
929 kinases or phosphatases 929 gencs
™~ |
Exclude shRNA with 4796 shRNA ‘
low:virus,fitre 929 genss Decrease relative cell number
Reduce stem cell\
- :
and stem cell " (377 shRNA 207, 8hRNA
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A systematically high throughput screen in mouse ESCs

A\

: 7 Nmes6, Nme7

A shRNA functional screen reveals Nme6 and Nme7 are crucial for embryonic stem cell
renewal. Stem Cells, 2012, 30, 2199-211.

Array-based high throughput screen in mouse embryonic stem cells with shRNAs. Curr
Protoc Stem Cell Biol, 2013, 26, 5C.3.1-5C.3.19.

3. Trans-splicing is a post-transcriptional event that joins exons from separate pre-mRNAs.
Detection of trans-splicing is usually severely hampered by experimental artifacts and
genetic rearrangements. Here, we develop a new computational pipeline, TSscan, which
integrates different types of high-throughput long-/short-read transcriptome sequencing of
different human embryonic stem cell (hESC) lines to effectively minimize false positives
while detecting trans-splicing. Combining TSscan screening with multiple experimental
validation steps revealed that most chimeric RNA products were platform-dependent
experimental artifacts of RNA sequencing. We successfully identified and confirmed four
trans-spliced RNAs, including the first reported trans-spliced large intergenic noncoding
RNA ("tsRMST"). We showed that these trans-spliced RNAs were all highly expressed
in human pluripotent stem cells and differentially expressed during hESC differentiation.
Our results further indicated that tsRMST can contribute to pluripotency maintenance
of hESCs by suppressing lineage-specific gene expression through the recruitment of
NANOG and the PRC2 complex factor, SUZ12. Taken together, our findings provide
important insights into the role of trans-splicing in pluripotency maintenance of hESCs
and help to facilitate future studies into trans-splicing, opening up this important but
understudied class of post-transcriptional events for comprehensive characterization.
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A putative model for regulation of gene expression by tsSRMST in pluripotent stem cells
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Integrative transcriptome sequencing identifies trans-splicing events with important roles
in human embryonic stem cell pluripotency. Genome Res, 2014, 24, 25-36.

The mechanisms of transcriptional regulation underlying human primordial germ cell
(PGC) differentiation are largely unknown. The transcriptional repressor Prdm1/Blimp-1
is known to play a critical role in controlling germ cell specification in mice. Here, Dr. Lin’s
group showed that PRDM1 is expressed in developing human gonads and contributes
to the determination of germline versus neural fate in early development. They showed
that knockdown of PRDM1 in human embryonic stem cells (hESCs) impairs germline
potential and upregulates neural genes. Conversely, ectopic expression of PRDM1
in hESCs promotes the generation of cells that exhibit phenotypic and transcriptomic
features of early PGCs. Furthermore, PRDM1 suppresses transcription of SOX2.
Overexpression of SOX2 in hESCs under conditions favoring germline differentiation
skews cell fate from the germline to the neural lineage. Collectively, their results
demonstrate that PRDM1 serves as a molecular switch to modulate the divergence of
neural or germline fates through repression of SOX2 during human development.

Germline program Neural program

4

A Working model of the function of PRDM1 in germline differentiation by hESCs

Suppression of the SOX2 neural effector gene by PRDM1 promotes human germ cell
fate in embryonic stem cells. Stem Cell Reports, 2014, 2, 189-204.

The team led by Dr. John Yu had identified a rare and primitive subpopulation of
pulmonary cells that correspond to slow cycling, Oct-4* expressing cells scattering at
bronchoalveolar junctions of lung tissues, and exhibit the characteristics of pulmonary
stem/progenitor cells. In addition to Oct-4, these cells also expressed other stem cell
markers such as Nanog, SSEA-1, and Sca-1, but not c-Kit, CD34 or p63. Recently, these
clonogenic cells have been further purified by selective markers (e.g. CXCR4, ABCG2,
etc.) and specific culture conditions to promote substantially greater number and size of
large colonies. We have also demonstrated that pulmonary stem cells are preferentially
infected by SARS-CoV. The infection of stem cells by the newly evolved viruses may
lead to loss of capacity for lung repair and serious lung failure.
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SARS-CoV infects pulmonary stem cells showing the active replication of viruses

+ ldentification of pulmonary Oct-4* stem/progenitor cells and demonstration of their
susceptibility to SARS coronavirus (SARS-CoV) infection in vitro. Proc Natl Acad Sci
USA, 2006, 7103, 9530-5.

6. Systematic surveys of expression profiles of glycosphingolipids (GSLs) in the
undifferentiated hESC lines, their differentiated embryoid body (EB) outgrowth cells, and
further differentiated neural progenitors or definitive endodermal cells were carried out
using MALDI-MS and MS/MS analyses. During hESC differentiation into EBs, a clear-
cut switch in the core structures of GSLs from globo- and lacto- to ganglio-series. During
hESC differentiation into neural progenitor cells, a similar switch of GSLs was observed,
which is dominated by GD3. On the other hand, when hESCs were differentiated into
endodermal cells, patterns of GSLs totally differed from those observed in EB outgrowth
and neural progenitors. The most prominent GSL was GbsCeramide, with no appreciable
amount of stage-specific embryonic antigens 3 or 4, or GD3, in endodermal cells. These
changes in GSL profiling were accompanied by alterations in the biosynthetic pathways
of expressions of key glycosyltransferases. The findings suggest that changes in GSLs
are closely associated with lineage specificity and differentiation of hESCs. These results
provide insights into the unique stage-specific transition and mechanism for alterations
of GSL core structures during hESC differentiation. Since the specific hESC markers
may also be found in cancers, the unique glycan structures uncovered in this study may
serve as surface markers for further delineation of hESCs and help identification of their
functional roles not only in hESCs but also in cancers.
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The biosynthesis of glycosphingolipids and the key glycosyltransferases involved
during hESC differentiation

» Switching of the core structures of glycosphingolipids from globo- and lacto- to ganglio- 33
series upon human embryonic stem cell differentiation. Proc Natl Acad Sci USA, 2010,

107, 22564-9.

+ Changes in glycosphingolipid composition during differentiation of human embryonic
stem cells to ectodermal or endodermal lineages. Stem Cells, 2011, 29, 1995-2004.
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Determining genome structure and

identifying genetic insights of diseases

. We have developed several comparative algorithms, including PSEP, ENACE, and

PGAA, for identification of gene structures or alternatively spliced variants (ASVs) on
the basis of cross-species EST-to-genome and genome-to-genome comparisons. These
methods are not only suitable for identifying previously uncharacterized exons/ASVs but
also for studying the evolution of ASVs. Especially, we demonstrated that ENACE is very
useful for identifying novel exons/ASVs for EST-scanty species by applying rich EST data
from a closely related species. We also designed two Web interface (ESTviewer and
RiceViewer) for interactively visualizing, respectively, human and rice gene structures/
ASVs.

The concept of the ENACE annotator. Arrows indicate mapping of ESTs from the
source species to the genome of the target species

A comparative method for identification of gene structures and alternatively spliced
variants. Bioinformatics, 2004, 20, 3064-79.

ESTviewer: a web interface for visualizing mouse, rat, cattle, pig and chicken conserved
ESTs in human genes and human alternatively spliced variants. Bioinformatics, 2005,
21, 2510-3.

Identification and evolutionary analysis of novel exons and alternative splicing events
using cross-species EST-to-genome comparisons in human, mouse and rat. BMC
Bioinformatics, 2006, 7, 136.

Plant gene and alternatively spliced variant annotator. A plant genome annotation
pipeline for rice gene and alternatively spliced variant identification with cross-species
expressed sequence tag conservation from seven plant species. Plant Physiol, 2007,
143, 1086-95.

. We first addressed a controversy on whether alternatively spliced exons (ASEs)

evolve faster than constitutively spliced exons (CSEs). Our results indicate that ASEs
evolve faster than CSEs at the protein level, but the trend is reversed at the RNA level.
The effects of multiple features of ASEs on the Ka/Ks ratio test were also examined.
Furthermore, different ASE patterns were shown to undergo opposite selection pressure,
with CSEs in-between, suggesting that evolutionary analyses of AS should take into
consideration the effects of different splicing patterns.

We also addressed the controversy on whether duplicate genes evolve more slowly
than singletons by considering gene family size conservation. Our results showed that
the duplicate genes with family size conservation evolve significantly slowly than those
without family size conservation, and the median evolutionary rate of singletons falls in
between those of the above two types of duplicate gene families, suggesting that gene
family size conservation is a good indicator of evolutionary rates.
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Recently, we addressed another controversy on whether DNA methylation is correlated :

with increased or decreased protein evolutionary rates. Our results suggested that

the first exons appear more prone to the mutagenic effects, whereas the other exons q
are more influenced by the regulatory effects of DNA methylation. Furthermore, we
demonstrated that in mammalian exons, the correlations between DNA methylation and

the conservation of individual nucleotides are dependent on the type of exonic sequence

(coding or untranslated), the degeneracy of coding nucleotides, background selection |
pressure, and the relative position (first or non-first exon in the transcript) where the
nucleotides are located. Our results suggest that the “functional resolution” of DNA
methylation may be finer than previously recognized. The positive correlation between
CpG methylation and the level of conservation at zero-fold degenerate nucleotides
further implies that CpG methylation may serve as an “indicator” of functional importance
of these nucleotides.

We also investigated the impact of two frans-regulatory factors, transcription factor (TF)
and microRNA (miRNA), on the evolutionary rates of metazoan proteins. Our results
revealed that the negative correlations between trans-regulation and evolutionary
rates hold well across metazoans, but the strength of TF regulation as a rate indicator
becomes weak when the other confounding factors that may affect evolutionary rates are
controlled.
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» Alternatively and constitutively spliced exons are subject to different evolutionary forces.
Mol Biol Evol, 2006, 23, 675-82.

» Opposite evolutionary effects between different alternative splicing patterns. Mol Biol
Evol, 2007, 24, 1443-6.

» The effects of multiple features of alternatively spliced exons on the Ka/Ks ratio test.
BMC Bioinformatics, 2007, 7, 259.

» Different alternative splicing patterns are subject to opposite selection pressure for
protein reading frame preservation. BMC Evol Biol, 2007, 7, 179.

* Gene family size conservation is a good indicator of evolutionary rates. Mol Biol Evol,
2010, 27, 1750-8.

» Position-dependent correlations between DNA methylation and the evolutionary rates of
mammalian coding exons. Proc Natl Acad Sci USA, 2012, 109, 15841-6.

» The impact of trans-regulation on the evolutionary rates of metazoan proteins. Nucleic
Acids Res, 2013, 13, 6371-80.

» DNA methylation is associated with an increased level of conservation at nondegenerate
nucleotides in mammals. Mol Biol Evol, 2014, 31, 387-96.




3. We inferred human-specific (HS) iserstions/deletions (indels) using multiple sequence
alignments of mammalian genomes and thus identified >840,000 “small” indels, which
affected more than 7,000 human genes (>11,000 transcripts). Functional analysis
revealed that HS indels might have contributed to human unique traits by causing
changes at the RNA and protein level. We further showed that HS indels may have been
associated with human adaptive changes at both the species level and the subpopulation
level.

On the other hand, we developed a pipeline (CENTP) and showed that chimpanzee
processed pseudogenes (PPGs), which are reverse transcribed ancient transcripts
present in the current genome, can be applied to identification of novel human exons/
ASVs and inference of the ancestral hominoid transcriptome and chimpanzee exon
loss events. We demonstrated that the ancestral transcriptome and exon loss/gain
events inferred based on comparisons of current transcripts may be incomplete (or
occasionally inappropriate) because ancestral transcripts may not be represented
in the ESTs of existing species. Functional analysis revealed that the novel exons
identified based on chimpanzee transcripts are significantly enriched in genes related to
translation regulatory activity and viral life cycle, suggesting different expression levels
of the associated transcripts, and thus divergent splicing isoform composition between
human and chimpanzee in these functional categories. A web interface, CNVVdb, for
identification of putative copy number variations (CNVs) among 16 vertebrate species
was also provided.
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Genomic regions

CENTPc ppc  CENTPy ppg CENTP geie ~ CDS  UTR

Cassette-on

Simple exon 13 70 252 232 103

Complex exon 8 19 72 99 --

Subtotal 21 89 324 331 103
Retained intron

Retained intron 8 32 169 56 153
Total 29 121 493 387 256

Novel cassette-on exons and retained introns identified by CENTP

* Human-specific insertions and deletions inferred from mammalian genome sequences.
Genome Res, 2007, 17, 16-22.

+ INDELSCAN: a web server for comparative identification of species-specific and non-
species-specific insertion/deletion events, Nucleic Acids Res, 2007, 35, W633-8.

+ ldentification and analysis of ancestral hominoid transcriptome inferred from cross-
species transcript and processed pseudogene comparisons. Genome Res, 2008, 18,
1163-70.

» Scanning for the signatures of positive selection for human-specific insertions and
deletions. Genome Biol Evol, 2009, 415.

« CNVVdb: a database of copy number variations across vertebrate genomes.
Bioinformatics, 2009, 25, 1419-21.

4. B lymphocyte-induced maturation protein-1 (Blimp-1) is a transcriptional repressor
important for the differentiation and function of several types of immune cells. Because
skin serves as a physical barrier and acts as an immune sentinel, Dr. Lin’s group
investigated whether Blimp-1 is involved in epidermal immune function. Her group
showed that Blimp-1 expression is reduced in skin lesions of some human skin
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inflammatory disorders, like eczema. They thus generated a mouse line in which
Blimp-1 gene, Prdm1, can be deleted in epidermal keratinocytes in conditional/inducible
fashion to demonstrate that epidermal-specific deletion of Prdm1 in adult mice caused
spontaneously inflamed skin characterized by massive dermal infiltration of neutrophils/
macrophages and development of chronic inflammation associated with higher levels
of cytokines/chemokines, including G-CSF, and enhanced granulopoiesis in bone
marrow. Deletion of Prdm1 in the epidermis of adult mice also led to stronger sensitized |
inflammatory reactions in a disease model of contact dermatitis. The underlying

mechanisms are contributed to the direct suppression of Fos and Fos/1, two positive

regulators for the expression of chemokines/cytokines, by Blimp-1. Systemic increases

in G-CSF are involved in the inflammatory responses because deletion of the G-CSF

gene, Csf3, prevented neutrophilia and partially ameliorated the inflamed skin in Prdm1-

deficient mice. Thus, they showed a new role for Blimp-1 in restraining steady-state

epidermal barrier immunity.
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Role for Blimp-1 in restraining steady-state epidermal barrier immunity

* Inducible deletion of the Blimp-1 gene in adult epidermis causes granulocyte-dominated
chronic skin inflammation in mice. Proc Natl Acad Sci USA, 2013, 110, 6476-81.

5. Histone modifiers play an essential role in epigenetics by posttranslationally modifying
histone proteins to form the histone code which either disrupts the DNA/protein or
protein/protein interaction or serves as a ducking site for specific transcriptional
regulators to bind. One of the burning issues in the field is how histone modifiers find
their target histones. Here we report that a specific sequence in DNA, namely CCGCCC,
is a signal to recruit the histone demethylase RBP2. RBP2 has a unique region called
ARID (abbreviation of AT-rich Interaction Domain) that can bind to DNA. Mutant RBP2
without ARID no longer removes the methyl mark from histones. ARID was demonstrated
to bind CCGCCC in a pool of randomly synthesized DNA fragments and in in vitro
binding assays. The 3-D NMR structure of the ARID was solved and 4 amino acids were
pinpointed to be essential for DNA binding. Cell-based studies further indicated that DNA
recognition is essential for RBP2 to regulate transcription. This work is very interesting
considering that few histone modifiers recognize specific DNA sequences.
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Histone demethylase RBP2 requires intact ARID domain for enzymatic and
transcription regulation activities

The ARID domain of the H3K4 demethylase RBP2 binds to a DNA CCGCCC motif. Nat
Struct Mol Biol, 2008, 15, 419-21.

. O-linked N-acetylglucosamine (GIcNAc) transferase (OGT) is the only known enzyme

that catalyzes the O-GIcNAcylation of proteins at the Ser or Thr side chain hydroxyl
group. OGT participates in transcriptional and epigenetic regulation, and dysregulation
of OGT has been implicated in diseases such as cancer. However, the underlying
mechanism is largely unknown. Here we showed that OGT is required for the
trimethylation of histone 3 at K27 to form the product H3K27me3, a process catalyzed
by the histone methyltransferase enhancer of zeste homolog 2 (EZH2) in the polycomb
repressive complex 2 (PRC2). H3K27me3 is one of the most important histone
modifications to mark the transcriptionally silenced chromatin. We found that the level
of H3K27me3, but not other H3 methylation products, was greatly reduced upon OGT
depletion. OGT knockdown specifically down-regulated the protein stability of EZH2,
without altering the levels of H3K27 demethylases UTX and JMJD3, and disrupted the
integrity of the PRC2 complex. Furthermore, the interaction of OGT and EZH2/PRC2 was
detected by coimmunoprecipitation and cosedimentation experiments. Importantly, we
identified that serine 75 is the site for EZH2 O-GIcNAcylation, and the EZH2 mutant S75A
exhibited reduction in stability. Finally, microarray and ChIP analysis have characterized
a specific subset of potential tumor suppressor genes subject to repression via the OGT-
EZH2 axis. Together these results indicate that OGT-mediated O-GlcNAcylation at S75
stabilizes EZH2 and hence facilitates the formation of H3K27me3. The study not only
uncovers a functional posttranslational modification of EZH2 but also reveals a unique
epigenetic role of OGT in regulating histone methylation.

o6T

EZH2 O-6GlcNAcylated at S75

EZH2/PRC2 protein stability

H3K27me3

Tumor suppressor silencing

OGT-mediated EZH2 O-GIcNAcylation at S75 stabilizes EZH2/PRC2 which silence tumor

suppressor gene expression through K27 trimethylation of H3

O-GIcNAcylation regulates EZH2 protein stability and function. Proc Natl Acad Sci USA,
2014, 111, 1355-60.
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Development of antibody-based therap

for diseases

1. Our research team has accomplished in two closely interrelated disciplines (1)
phage-displayed synthetic antibody library applications in antibody design, and (2)
computational structural biology and structural bioinformatics for protein/antibody
engineering. We design and rationalize CDR sequences for antibody-VEGF binding and
to elucidate the framework sequence-stability correlations in a scFv, and to engineer
broadly neutralizing antibodies against hemagglutinin in various strains of influenza
virus. In parallel, we continue to establish research accomplishments in computational
structural biology and structural bioinformatics: predicting sequence preferences in
the CDRs for antibody-antigen interaction, and predicting protein/antibody surface
residues for binding to various ligands, including protein, carbohydrate, DNA, RNA,
metal ions, peptide, and small molecules. We have established computational servers
http://ismblab.genomics.sinica.edu.tw/ for protein surface binding site predictions. The
insights from the computational works lead to the finding that the energetically critical
epitope portions are largely composed of backbone atoms, side-chain carbons, and
hydrogen bond donors/acceptors. These key components are ubiquitous on protein
surfaces and can be recognized by the enriched aromatic side chains and, to a lesser
extent, short-chain hydrophilic residues on the antibody paratopes. Antibodies, with
relatively limited sequence and structural diversities in the antigen binding sites, can
recognize unlimited protein antigens through recognizing the common physicochemical
features on all protein surfaces. These insights, combined with our experimental settings,
have enabled the core technology — GH antibody libraries, which has begun to show its
remarkable potential: we have used the GH antibody libraries to generate non-natural
antibodies capable of neutralizing influenza virus for the first time.

S5
) 54

4. PCR amplification

P

— Vi Vi v v
“ —
ol —— - U — B B = e 6. Library expression
== — and assessment

0 « library construction 3. Functional scFv 5 s e o O 1 X
= variant selection for
Protein A binding S. Combine functional scFv libraries N

mapping

11. Epitope @ l
‘ - C\‘S

— ssse —  sede

—

12. Animal-based . C —— -

assay (‘/ —
1. CDR designs of GH

I antibody libraries AAAS l

2. Phage-displayed

L

10. Cell-based 9. High throughput 8. Secreted soluble scFv variant 7. Functional scFv variant

analysis on IgG conversion to IgG format antigen binding assay selection for antigen binding
functionality

Antibody discovery with phage-displayed GH antibody libraries

» Rationalization and design of the complementarity determining region sequences in an
antibody-antigen recognition interface. PLoS ONE, 2012, 7, €33340.

» Protein-protein interaction site predictions with three-dimensional probability distributions
of interacting atoms on protein surfaces. PLoS ONE, 2012, 7, e37706.

» Prediction of carbohydrate binding sites on protein surfaces with 3-dimensional
probability density distributions of interacting atoms. PLoS ONE, 2012, 7, e40846.

» Loop sequence features and stability determinants in antibody variable domains by high
throughput experiments. Structure, 2014, 22, 9-21
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Antibody variable domain interface and framework sequence requirements for stability
and function by high throughput experiments. Structure, 2014, 22, 22-34.

Origins of specificity and affinity in antibody-protein interactions. Proc Natl Acad Sci USA,
2014, 111, E2656-E65.

. Dr. Tse Wen Chang previously discovered that the membrane-bound IgE on B

lymphocytes in the later evolved primates species, including humans, contain a discrete
domain of 52 a. a. residues, referred to as CemX (also called M1’), located between
the CH4 domain and the C-terminal transmembrane peptide of the € heavy chain. The
domain provides a very attractive site for developing immunological agents to target IgE-
expressing B lymphocytes for the down-regulation of IgE in patients with various allergic
diseases. A group from Genentech and our group in Academia Sinica have developed
respective sets of antibodies against CemX. One therapeutic antibody candidate 47H4
from Genentech and one therapeutic candidate 4B12 from our group recognize discrete,
non-crossreactive, and yet overlapping peptide epitopes on CemX. In collaboration
with Prof. Carmay Lim’s group, we have solved the X-ray crystallographic structure of
4B12 in complex with its antigenic peptide. The results showed that 4B12 and 47H4
bind to the overlapping peptide segment in drastically different conformations (Figure
below). Further studies showed that the bulk of the CemX domain exists as intrinsically
disordered region. This is the first example in the literature that antibodies may be
produced against an intrinsically disordered region and that two antibodies bind to a
peptide in very different conformations.

h4B12/peptide complex

R15

The antibody 4B12 binds to GLAGGSAQSQRAPDR and the antibody 47H4 to
SAQSQRAPDRVLCHS. The overlapping segment SAQSQRAPDR has very
different conformations binding to the two antibodies.

Two potential therapeutic antibodies bind to a peptide segment of membrane-bound IgE
in different conformations. Nat Commun, 2014, 5, 3139.

The anti-IgE therapy, omalizumab (Xolair), derived from Dr. Tse Wen Chang’s invention,
has been approved in more than 90 countries over the course of the past 10 years for
treating patients with severe, persistent allergic asthma. Xolair was also approved in
2014 by the European Union, the USA and about 10 other countries for treating patients
with chronic spontaneous urticaria (CSU), which cannot be adequately treated even with
elevated doses of antihistamines. CSU, also called chronic idiopathic urticaria, is a major
disease in dermatology. Since CSU is not an allergic disease and does not obviously
involve IgE, how Xolair can achieve its therapeutic effect in CSU is of great interest. Dr.
Chang’s group in collaboration of Dr. Marcus Maurer’s group at the Charite University
Hospital in Berlin, Germany, provides explanations on the potential mechanisms. Dr.
Maurer was the clinical investigator leading the global phase Il and llI trials of Xolair on
CSU. They explained that the activation and degranulation of skin mast cells manifest
the inflammatory process in urticaria. The binding of IgE to the high-affinity IgE receptors
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on mast cells raises the sensitivity of mast cells to various stimuli and augments the
potency of mast cells to synthesize and release mediators (Figure below). As Xolair
depletes IgE, the mast cells lose their high-affinity IgE receptors. Furthermore, the mast
cells become less sensitive and raise the threshold for various degraulatory stimuli.

/
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The binding of IgE to the high-affinity IgE receptor (FceRI) can enhance the sensitivity of
mast cells (lower the threshold) for various degranulatory stimuli

» The potential pharmacological mechanisms of omalizumab in patients with chronic
spontaneous urticaria. J Allergy Clin Immunol, 2014, in press.
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MAJOR HONORS AND AWARDS

International Academic Research Award/ BifZiZIE

Year

Name

Award

2014

Wong, Chi-Huey Wolf Prize in Chemistry, The Wolf Foundation

SEE RS

Hung, Shang-Cheng David Ginsburg Memorial Lectureship from Technion-Israel Institute of
HERR Technology

Kl - EHRISICEERE

Research Grant from Japan Mizutani Foundation for Glycoscience

HEKEREETEHRE

Wu, Chung-Yi
KRR

The David Y. Gin New Investigator Award, American Chemical Society

XELRERNSPITERRBER

2013

Chen, Chien-Jen
PRI

Knight, Pontifical Equestrian Order of St. Gregory the Great, Vatican
REBRREEEE A RR IR E T

Hung, Shang-Cheng
H R

Asian Core Program (ACP) Lectureship Award
TN B R AR Eh S AP o R DI EEA R

2012

Wong, Chi-Huey

=
33

o

Arthur C. Cope Award, American Chemical Society, USA
Rt B IFEEEREE

Nikkei Asia Prize for Science, Technology and Innovation, Japan

BfEEaim iz

Distinguished Fellow, University of Malaya
AL KB ESIEARE

Chen, Chien-Jen
PRI

Knowledge for the World Award, Johns Hopkins University
EFEZEHTIAZ Knowledge for the World i

Lee, Wen-Hwa

FXE

Elected Fellow, American Association for the Advancement of Science
(AAAS), USA
SERPEEEELT

Chuang, Trees-Juen

FEfHE

The Pontifical Academy of Sciences, Vatican

EesE+—tHE®=

Juan, Li-Jung

=2

Best 5 Articles in Cell Reports, 2012
2012 T E Cell Reports Best 5 X &

Shen, Chia-Ning
e

Travel award of International Society of Stem Cell Research, 2012
EPRETHRAREE = 2012 B Travel Award

2011

Chen, Chien-Jen
BRZZ

14th Prof. Vikit Viranuvatti Lecture, Gastroenterology Association of Thailand
REPEEREE Prof. Vikit Viranuvatti fC 8

Hung, Shang-Cheng
Pt

Asian Core Program (ACP) Lectureship Award
RIS B H R BR EH RTINS RS RS 52

Member, Editorial Board, Carbohydrate Research
Carbohydrate Research HAFIiREEZS

2010

Wong, Chi-Huey
SEE

Fellowship, American Academy of Arts and Sciences, USA

SEAXERSRRELT

Elected Associate Member, European Molecular Biology Organization
(EMBO)
BN D S EVRBNFEE T

Chen, Chien-Jen
PR

Member, Delta Omega Alpha Society, Johns Hopkins University, USA
EEHNPELZSHTAS Delta Omega RETEE

Knight, Equestrian Order of the Holy Sepulchre of Jerusalem, Vatican

Li, Wen-Hsiung Fellowship, American Academy of Arts and Sciences, USA

0 R AR TR T

Juan, Li-Jung Asia-Pacific International Molecular Biology Network (A-IMBN) Feature
FiEEs Report, 2010

DAERD S LV 2010 FEERE
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3
Year Name Award ®
2009 Wong, Chi-Huey Honorary Doctorate, City University of Hong Kong, Hong Kong
SEE EEEMASREBIESET
Chen, Chien-Jen Science and Engineering Award, Taiwanese-American Foundation
PRIZ{” Award, USA

BEXZESESEREATHHE - NI TEE
Officier dans I’ Ordre des Palmes Academiques, Ministry of Education,
France

ZEYBIR_ERMNBE

Chen, Chung-Hsuan Fellow, American Association for the Advancement of Science (AAAS),

&) = = Smp—

RIS USA
EERPEEFEET
Li, Wen-Hsiung Mendel Medal, the Genetics Society of UK
TN REEESFEETRRE
Fellow, The Academy of Sciences for the Developing World (TWAS)
BEPHFRSERR T
Yu, Alice Ling-Tsing  St. Baldrick's COG Neuroblastoma Laboratory Award, USA
BREDE XM St. Baldrick's ES &R E B - IS HRIRBIATRE
Ma, Che Alex Young Affiliate, The Academy of Sciences for the Developing World
SHE (TWAS)
BEDEFRNPRFESE
2008 Wong, Chi-Huey The F.A. Cotton Medal for Excellence in Chemical Research, USA
HBE ER(LBMRFIRES
Chen, Chien-Jen Dr. DV Datta Memorial Oration, Indian National Association for Study of
PREA— the Liver, India

ENEBERFIEIAFREE Dr. D. V. Datta ieRBEE

Cutter Lecture on Preventive Medicine, Harvard University, USA

EEIG#EAE Cutter FEEE
Li, Wen-Hsiung Chen Award for Distinguished Academic Achievement in Human
393 Genetic and Genomic Research, Human Genome Organization, USA
A EREREMIT RS R
Tsai, Ming-Daw Distinguished Alumnus Award, Purdue University School of Pharmacy
£ME EEEEARESRBNRE
Lin, Kuo-I 1st ASAIHL-Scopus Young Scientist Award
DNEES E—ERTSFREREMPIPRE
Juan, Li-Jung Asia-Pacific International Molecular Biology Network (A-IMBN) Feature
FrEE=R Report, 2008

AERD 3£ V) EHEHE 2008 FEERE

2007 Wong, Chi-Huey Elected Fellow, The Academy of Sciences for the Developing World
SEE (TWAS)

BEPERBERERT
Honorary Doctorate, Scientiarum Honoris Causa, Technion — Israel Institute
of Technology, Israel
el RkaaR2E T
Honorary Fellow, the Chemical Research Society of India (CRSI), India
ENELEMRRERER T
Science and Engineering Achievement Award, Taiwanese American
Foundation (TAF)
EEESEHREAT NHMEREK TERIE

Chen, Chien-Jen Honorary Member, Mongolian Academy of Sciences, Mongolia

i SHRSRSERT

Chang, Tse-Wen Distinguished Achievement Award, Chinese Institute of Engineers, USA
RF SEMhE TR B R RREE

Honorary Fellow Award, American Academy of Allergy, Asthma, and
Immunology (AAAAI), USA
XEES - EnRlEBRih R

Li, Wen-Hsiung Cockerham Lecture, North Carolina State University, USA
B3 FEBEILRINTIAZ Cockerham FEEE

2006 Wong, Chi-Huey Humboldt Research Award for Senior Scientists, Germany
SEE RBEEEERRSERE

The Georges Smets Chair Award for Organic or Polymer Chemistry,
Louvain-la-Neuve, Belgium

Chang, Tse-Wen Xolair Chosen for Prix Galien Award for Outstanding Innovation in R&D, UK
RFX

Nature Biotechnology’ s Shortlist of Personalities Who Made the Most
Significant Contribution to Biotech in the Past 10 Years
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Year

Name Award

2006 Hung, Shang-Cheng Asian Core Program (ACP) Lectureship Award

HERE DlRILRIGESBENE  BRIEER

2005 Wong, Chi-Huey Award for Creative Work in Synthetic Organic Chemistry, American

HEH Chemical Society, USA
EECREESR BRI BRI SRR

Elected Fellow, the American Association for the Advancement of
Science (AAAS)

ERRSEEEEE T
Li, Wen-Hsiung Science and Engineering Achievement Award, Taiwanese American
I Foundation (TAF)

BEXYESTELEREATRME - R TEE

James D. Watson Professor, Chicago University
ERZINEARE James D. Watson #i%

Lin, Kuo-I Li Foundation Heritage Prize, USA
NETES ZETKEHESTER
2004 Li, Wen-Hsiung Horace Mann Medal, Brown University
e 33 EEFEA A% Horace Mann $2E
2003 Li, Wen-Hsiung Balzan Prize in Genetics and Evolution, Italy
I EFEB{_RIBEEE | BEMEE(CE
Member, The US National Academy of Sciences, USA
EEERNRHRERLT

George Beadle Professor, Chicago University
EBZINEKE George Beadle #i%

Tsai, Ming-Daw Kimberly Professor of Chemistry, Ohio State University
£ME ERBXEINT A BIFHRELE

Guest Professor of Tsinghua University, PRC
REBEEABCEREREIR

President of Chinese American Chemical Society

IMENCBBEESER

Domestic Academic Research Award/ BIPRE2IE

Year Name Award
2014 Lin, Kuo-I Young Scientist Research Award, TienTe Lee Biomedical Foundation
NETES FENEFZTXEESFRBRBIITHATRE

Chen, Yun-Ru Ruby Promising Women in Science Award, Wu Chieh Shiung Education
pREEYN Foundation
FTEQERHIRSERHFE

Li, Tsung-Lin Career Development Award, Academia Sinica, Taiwan
TR FRIRIASEIR RIS E R
Ma, Che Alex TBF Chairs in Biotechnology, The Taiwan Bio-Development Foundation
5 Al SEERBEZRES T TBF £KEE
Exceptional Merit in Academic Award from Chung Hwa Rotary Educational
Foundation
FRERIRH S BITERIEE
Wu, Chung-Yi TBF Chairs in Biotechnology, The Taiwan Bio-Development Foundation
SR BELRBEERREST TBF £REE
Outstanding Alumni, Department of Applied Chemistry, National Chiao-Tung
University
SRR BERERR
2013 Chen, Chien-Jen Outstanding Contribution in Science and Technology Award, Executive
BRI Yuan
THIRRHRIRERE
Chang, Tse-Wen Lifetime Achievement Award in Allergy, Taiwan Academy of Pediatric Allergy
RF Asthma and Clinical Immunology

BEREBHRREERRRRESZRIMME

Heish, Shie-Liang Outstanding Research Award, TienTe Lee Biomedical Foundation

HER EN\EBXEZXBEMEERRIR
Hung, Shang-Cheng Outstanding Research Award, Ho Chin Tui Foundation
R RREEIER SHER R ER
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|
Year Name Award
2013 Lin, Kuo-l Outstanding Research Award, National Science Council
LNEIES TR E R S R g
Chen, Yun-Ru Ruby Young Investigator Award, Biophysical Society of ROC a°
BREEY PEREEYYESTEHEERES -
Ma, Che Alex Career Development Award, Academia Sinica o
5 Al AR FRIEST S48
Yang, Hwai-| Da-You Wu Memorial Award, National Science Council
BIE= THRENERABREEC TR Q)
Outstanding Contribution in Science and Technology Award, Executive e
Yuan
TR R R ERIER
2012 Chen, Chien-Jen Science Profession Medal (First Class), National Science Council
PBRERZ THRENERPEER—FRE
Hung, Shang-Cheng Academic Awards of Ministry of Education
AR HESER T/ ERITER - R REARRIBER
Outstanding Research Award, TienTe Lee Biomedical Foundation
FLEZX B UEERIRE
Outstanding Research Award, National Science Council
TEIRERIE R AR
Ma, Che Alex Academia Sinica Significant Research, 2012
SHE FSREATERT 2012 FE - EEEEIREAZRY
Wang, Yi-Sheng Career Development Award, Academia Sinica
FimE FRRIAFEPRIBET 4R
Wu, Chung-Yi Academia Sinica Research Award for Junior Research Investigators
CaNn hRARREFEPERARSIER
Career Development Award, Academia Sinica
FRRIATERRIEST S8
2011 Wong, Chi-Huey Honorary Doctorate, National Chiao Tung University
SBE EAWENSEERN- S St e

Honorary Doctorate, National Tsing Hua University
BIEEARREERE L
Honorary Doctorate, Kaohsiung Medical University
SIEESEASREESE T

Chen, Chien-Jen Excellence in Cancer Prevention Award, Taiwan Joint Cancer Conference
3= SERERSSNEEEREP A ERIEE
Yu, Alice Ling-Tsing  Academic Awards of Ministry of Education
BREDR YESDERTHERITER - LY REERISER
Ma, Che Alex Young Scientist Award, TienTe Lee Biomedical Foundation
5 #l ENBEZXRBEFRERBIIATRE
Wang, Yi-Sheng Young Researcher Award, Taiwan Society for Mass Spectrometry
Fma DEEL2ESTREMRE
2010 Wong, Chi-Huey Honorary Doctorate, National Chung Hsing University
HBE BRI AR A B2 BB T
Chen, Chien-Jen Outstanding Merit Award, Wang Ming-Ning Memorial Foundation
(= E_TEERER
Investigator Award, Academia Sinica
ARSI R ET = 8
Chen, Chung-Hsuan Member, Academia Sinica
BRI SZ+HN\EPRAFTFR T
Hung, Shang-Cheng The Advancement of Outstanding Scholarship Award, Foundation for
HIERE the Advancement of Outstanding Scholarship

BHAZT BRESSREASHBE

Teco Award, Teco Technology Foundation

FHTERTREE - (L TEYEE TR

Investigator Award, Academia Sinica

ﬁi‘l’

FRRIARFTRFET S5
Lin, Kuo-I Career Development Award, Academia Sinica
LNEYES FRRATTFERIEST S22
Ma, Che Alex Academia Sinica Research Awards for Junior Research Investigators
SR RRIARRFEPERRSIFR
Two research highlights in Taiwan Yearbook of Science and Technology,
2010

EERNREE 2010 FE - EEMSE
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Year Name Award
2009 Yu, Alice Ling-Tsing  Wang Ming-Ning Award
BRER2 BTNEETRER
Hung, Shang-Cheng Outstanding Research Award, National Science Council
At = THRER SRR
Academic Publication Award, Chung-Shan Academic & Cultural Foundation
LIS EE S E RSB E(FER
Best Article Award in Taipei Chemical Society, 2009
HEC2EFERERNE
Investigator Award, Academia Sinica, Taiwan
FRRFAZEBRRIETE 5
Juan, Li-Jung Yang Scientist Research Award, TienTe Lee Biomedical Foundation
BrREs FHEFXREESERERBMATE
Career Development Award, Academia Sinica
FARASEHTRIMEST S5
2008 Wong, Chi-Huey National Science Council (NSC) Science Professional Medal
HBE THRERERPESER SRS
Honorary Doctorate, National Sun Yat-sen University
BT ARBZEIRRET
Hung, Shang-Cheng Distinguished Teaching Award, National Tsing Hua University
Pl BIEEABHEEHER
Yu-Ziang Hsu Scientific Paper Award, Far Eastern Y. Z. Hsu Science and
Technology Memorial Foundation
SNEBER R E
Juan, Li-Jung Academia Sinica Major Discovery, 2008
PrREE FRIRFAZERR 2008 FE - EE 3 IREEZRAR
2007 Wong, Chi-Huey Honorary Doctorate, National Yang-Ming University
HEE B BASRREBESET
Hung, Shang-Cheng 1T BRI & 5/ 81l ER2 AR R ATNESTE
A2 Distinguished Professor, National Tsing Hua University
BIDEEABFIBHE
Chuang, Trees-Juen Academia Sinica Research Awards for Junior Research Investigators
HEEES hRAFRRFEEERRESFE
Wu Da-You Memorial Award, National Science Council
THRERERKEREELTE
2006 Chen, Chung-Hsuan Investigator Award, Academia Sinica
BRIIE FARIAFEHTRMET SR
2005 Li, Wen-Hsiung Distinguished Chair Professor, Dept. of Computer Science and Information
E Vg3 Engineering, Nation Taiwan University
BEABEH TR EIEMTTEREE
Hung, Shang-Cheng Outstanding Youth Medal, China Youth Corps
Pl FESEHEESFRE
2004 Chen, Chung-Hsuan The Advancement of Outstanding Scholarship Award, Foundation for
RIS the Advancement of Outstanding Scholarship
REAT BRESBHRHA A EE
2003 Wong, Chi-Huey Distinguished Professor of Chemistry and Biochemical Sciences, National
SEE Taiwan University

B CBREE R BFISE IR
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Scientific Advisory Board
{Chairman: Z3%)1| Yuan-Chuan Lee

Genomics Research Center

Director

BR{IE Chung-Hsuan Chen
1BZ42 An-Suei Yang SLZKEE Chia-Ning Shen

Deputy Director

hemical Biology Division )

Division Director: 522 Chi-Huey Wong
# 12 Shang-Cheng Hung 5ZH4% An-Suei Yang PRESYN Yun-Ru Ruby Chen
ZB{E7R Wei-Chieh Cheng BrEER Li-Jung Juan ZRB Tsung-Lin Li
F5# Che Alex Ma R5R# Chung-Yi Wu #tHE Su-Chang Lin
5k t5/Bl Chi-Fon Chang &[¥%{_ Ting-Jen Rachel Cheng £l Shi-Shan Mao
2&5Z Ying-Ta Wu BEXIR Jia-Tsrong Jan 15 3X#2 Wen-Bin Yang
FREH Hui-Ming Yu {REE1S Tsui-Ling Hsu fE¥A Chien-Tai Ren
A\ J

edical Biology Division A

Division Director: [£72{_ Chien-Jen Chen

5k X Tse Wen Chang #HItH R Shie-Liang Hsieh Z X # Wen-Hwa Lee
MBI Kuo-l Lin 75 Michael Hsiao EZEE Chia-Ning Shen
1%12= Hwai-l Yang {ZEE) Wu-Shiun Hou 2=1Z Jean Lu

_ f&I5EH Yin-Chu Chien )

sical and Computational Genomics Division

Division Director: FR{HIE Chung-Hsuan Chen

5R¥EZ Ying Chih Chang 4118158 Trees-Juen Chuang SRE84EE Tien-Hsien Chang
ABEYSF Kuo Ping Chiu FIN4 Yi-Sheng Wang

ME&F] Jung-Lee Lin

Biotechnology Incubation Center

Division Director: 227 Chi-Ming Liang
#.H Sophia Su

Research Support
21/)\3% Shaouyen Liu ZGRF5 Daisy Tsai

Administration

MZRZE Annie S. C. Lin TR Mei-Tying Wang Z5iHE) Annie Lee
SEHEES Chuen-Chen Fan
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SCIENTIFIC ADVISORY BOARD

This board helps to provides advice to the Center on its research programs
and future direction and evaluate all appointments of senior personnel
proposed by the Center.

Yuan-Chuan Lee Z5&) ||

(Chairman of the Board)
Department of Biology
Johns Hopkins University
Baltimore, MD, USA
yclee@jhu.edu

Mien-Chie Hung jBA 5

Department of Molecular

and Cellular Oncology

The University of Texas

M.D. Anderson Cancer Center
Houston, TX, USA
mhung@mdanderson.org

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

Leroy F. Liv 2| B5

Department of Pharmacology
Rutgers-Robert Wood Johnson
Medical School

Piscataway, NJ, USA
lliu@rwjms.rutgers.edu

Horace Loh & &

Department of Pharmacology
University of Minnesota
Minneapolis, MN, USA
lohxx001@umn.edu

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

Chung-l Wu 21z

Department of Ecology and
Evolution

University of Chicago
Chicago, IL, USA
Cw16@uchicago.edu

Pan-Chyr Yang 15+3
National Taiwan University
Taipei, Taiwan
pcyang@ntu.edu.tw

Chien Ho o] &

Department of Biological Sciences
Carnegie Mellon University
Pittsburgh, PA, USA
chienho@andrew.cmu.edu

Kuo-Hsiung Lee Z[Et

Natural Products Research Laboratories
Eshelman School of Pharmacy
University of North Carolina

Chapel Hill, NC, USA
khlee@unc.edu

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

Hung-Wen Liv 28X

College of Pharmacy and Department
of Chemistry & Biochemistry
University of Texas at Austin

Austin, TX, USA
h.w.liu@mail.utexas.edu

Tung-Tien Sun $R[EX

Department of Cell Biology

New York University Medical School
New York, NY, USA
tung-tien.sun@nyumc.org

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

Hsing-Jien Kung 28172

National Health Research Institutes
Miaoli, Taiwan
hkung@nhri.org.tw
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Chemical Biology Division
Medical Biology Division
Physical and Computational Genomics Division
Biotechnology Incubation Center

Research Specialists
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Chemical Biology Divisio

The main thrust of this division is to develop
chemical and biological approaches to
understand and solve problems in living
systems. Current research programs include
mechanism-based and structure-based drug
discoveries, development of high-throughput
systems to facilitate the process, design of
new molecular probes for imaging and glyco-
proteomic analysis, development of glycan
arrays for the high-throughput analysis of
biomolecular interactions, and development
of new reactions and methods of interest to
functional genomic study and drug discoveries.
In addition, efforts are directed toward
identification and validation of important targets
associated with cancer and infection, and
protein misfolding diseases, and understanding
of the function of these targets at the molecular
level. Using the state-of-the-art mass
spectrometry, NMR, and X-ray crystallography
as well as other genomic and proteomic
approaches, the division is developing new
strategies to tackle the problems of protein
folding, structure and function, especially that
of membrane glycoproteins and intracellular
proteins associated with cancer, infectious
diseases and the immune system.

The following subjects are of current interest.

e Membrane protein: structure-function
study and drug design. Transglycosylase,
hemagglutinin, neuraminidase and other
glycoprotein markers on bacteria, viruses,
cancer cells and immune cells.

e Carbohydrate chemistry and biology. New
synthetic chemistry, glycan sequencing,
glycan arrays for analysis of sugar-protein
interaction, sugar-based drug discovery and
vaccine design.

* High-throughput screening and drug
discovery. Development of diverse structure
space and assays for target-based and cell-
based screen, e.g., transglycosylase of drug
resistant bacteria, HCV, influenza, cancer,
and directed evolution of enzymes for biofuel
synthesis.

* Modification of biomolecules and protein
design. Protein design by computation
and phage-display: high-order structures,

human antibody library. Synthetic biology
and natural product chemistry: synthesis of
new antibiotics, biofuels and other bioactive
molecules. Protein misfolding and disease
progression.

* Post-translational glycosylation and
epigenetic regulation: Glycoprotein
synthesis, human antibody, and vaccine
design. Probing the effect of glycosylation
on protein structure and function. Chromatin
methylation and demethylation associated
with cancer and viral diseases.

This division will continue its long-term plan
in the discovery and development of new
chemistry and technology to solve emerging
scientific, medical, and biotech problems.
The middle-term efforts are devoted to the
following areas: (1) solving technology hurdles
in glycomics research, i.e. glycan synthesis,
sequencing, and analysis, (2) tackling the
problems of infectious diseases, in particular,
influenza, HCV, and drug resistant bacteria,
such as MRSA and TB, (3) development of
new probes for biomarker discovery in cancer
and cancer stem cells and novel vaccine
development, (4) identification of novel
therapeutic components from natural products,
(5) drug discovery using the ultra-HTS
system, and (6) functional proteomics — study
of structure, folding, function (in vitro and in
vivo), mechanisms, modifications (methylation,
phosphorylation and glycosylation),
interactions, and therapeutic application.
In addition to pursuing new chemistry and
technology discovery, the division is intended
to translate important discoveries into disease
diagnosis, vaccines, and drug developments.

Folding
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Chi-Huey Wong SEE

President, Academia Sinica

Distinguished Research Fellow and Division Director of
Chemical Biology, Genomics Research Center
PRI =
BEREMRPINVFIERRERICBEMEERNNITR

chwong@gate.sinica.edu.tw

Education and Positions

Ph.D., Chemistry, Massachusetts Institute of Technology, 1982

Postdoctoral Fellow, Harvard University, 1982-1983

Assistant Professor through Professor of Chemistry and Biochemistry, Texas A&M University, 1983-1989
Professor and Ernest W. Hahn Chair in Chemistry, The Scripps Research Institute, 1989-2006

Head, Frontier Research Program on Glycotechnology, Institute of Physical and Chemical Research
(RIKEN), Japan, 1991-1999

Member, The Skaggs Institute for Chemical Biology, The Scripps Research Institute, 1996-2006
Director, The Genomics Research Center, Academia Sinica, Taipei, Taiwan, 2003-2006
President, Academia Sinica, Taipei, Taiwan, 2006-present

Joint Appointment: Professor of Chemistry, The Scripps Research Institute; Distinguished Professor
of Chemistry and Biochemical Sciences, National Taiwan University

Honors

Searle Scholar Award in Biomedical Sciences, 1985

Presidential Young Investigator in Chemistry, 1986

Editor-in-Chief, Bioorganic & Medicinal Chemistry, 1993-2010

The IUPAC International Carbohydrate Award, 1994

Elected Member of Academia Sinica, Taipei, 1994

Elected Member of the American Academy of Arts and Sciences, 1996

American Chemical Society Harrison Howe Award in Chemistry, 1998

American Chemical Society Claude S. Hudson Award in Carbohydrate Chemistry, 1999
The International Enzyme Engineering Award, 1999

Presidential Green Chemistry Award, USA, 2000

Elected Member of the National Academy of Sciences, USA, 2002

American Chemical Society Award for Creative Work in Synthetic Organic Chemistry, 2005
The F. A. Cotton Medal for Excellence in Chemical Research, 2008

Elected Associate Member of the European Molecular Biology Organization (EMBO), 2010
The American Chemical Society Arthur C. Cope Award, 2012

Nikkei Asia Prize for Science, Technology and Innovation, 2012

Wolf Prize in Chemistry, 2014

Selected Publications

Heine, A.; DeSantis, G.; Luz, J. G.; Mitchell, M.; Wong, C. H.; Wilson, I. A., Observation of covalent

intermediates in an enzyme mechanism at atomic resolution. Science, 2001, 294, 369-74.

Sears, P.; Wong, C. H., Toward automated synthesis of oligosaccharides and glycoproteins.

Science, 2001, 291, 2344-50.

Hsu, T. L.; Hanson, S. R.; Kishikawa, K.; Wang, S. K.; Sawa, M.; Wong, C. H., Alkynyl sugar

analogs for the labeling and visualization of glycoconjugates in cells. Proc Natl Acad Sci USA, 2007,
104, 2614-9.
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* Hanson, S. R.; Culyba, E. K.; Hsu, T. L.; Wong, C. H.; Kelly, J. W.; Powers, E. T., The core
trisaccharide of an N-linked glycoprotein intrinsically accelerates folding and enhances stability. Proc
Natl Acad Sci USA, 2009, 106, 3131-6.

* Chang, S. H.; Han, J. L;; Tseng, S. Y,; Lee, H. Y; Lin, C. W,; Lin, Y. C.; Jeng, W. Y.; Wang, A. H.;
Wu, C. Y.; Wong, C. H., Glycan array on aluminum oxide-coated glass slides through phosphonate
chemistry. J Am Chem Soc, 2010, 132, 13371-80.

* Liu, Y. C,; Yen, H. Y;; Chen, C. Y,; Chen, C. H.; Cheng, P. F;; Juan, Y. H.; Khoo, K. H.; Yu, C. J; ‘
Yang, P. C.; Hsu, T. L.; Wong, C. H., Sialylation and fucosylation of epidermal growth factor receptor |
suppress its dimerization and activation in lung cancer cells. Proc Natl Acad Sci USA, 2011, 108,

11332-7.

* Hsu, C. H.; Hung, S. C.; Wu, C. Y.; Wong, C. H., Toward automated oligosaccharide synthesis.
Angew Chem Int Ed, 2011, 50, 11872-923.

e Chu, K. C.; Ren, C. T;; Lu, C. P; Hsu, C. H.; Sun, T. H.; Han, J. L.; Pal, B.; Chao, T. A.; Lin, Y. F;
Wu, S. H.; Wong, C. H.; Wu, C. Y., Efficient and stereoselective synthesis of a(2—9) oligosialic acids:
from monomers to dodecamers. Angew Chem Int Ed, 2011, 50, 9391-5.

* Huang, C. Y.; Shih, H. W.; Lin, L. Y.; Tien, Y. W,; Cheng, T. J. R.; Cheng, W. C.; Wong, C. H.; Ma,
C., Crystal structure of Staphylococcus aureus transglycosylase in complex with a lipid Il analog and
elucidation of peptidoglycan synthesis mechanism. Proc Natl Acad Sci USA, 2012, 109, 6496-501.

* Huang, Y. L.; Hung, J. T.; Cheung, S. K.; Lee, H. Y.,; Chu, K. C.; Li, S. T.; Lin, Y. C.; Ren, C. T;
Cheng, T. J. R;; Hsu, T. L.; Yu, A. L.; Wu, C. Y.; Wong, C. H., Carbohydrate-based vaccines with a
glycolipid adjuvant for breast cancer. Proc Natl Acad Sci USA, 2013, 110, 2517-22.

Research Interests
Chemical Biology and Drug Discovery

Research in the Wong lab encompasses a broad spectrum of bioorganic and synthetic
chemistry. Development of small molecules targeting proteins and RNA has been performed
to investigate how small molecules interact with biologically important molecules and in
turn, learn more about the function of those molecules. Development of both synthetic
and bioorganic strategies is also paramount to our research. Programmable one-pot
reactions are being developed for the synthesis of complex oligosaccharides and glycan
arrays and compliment new strategies for the assembly of vaccines, glycoproteins and
other biologically active molecules to tackle major problems in biology, especially those
associated with cancer, infectious diseases and immune system.

BAOWMRTIEEZZ2ERCBEYIRANENSE - (EREBRERINEER #H Xx5%E

MAEBRERED T ERRENDENSE - BELQSNIAREE - BREFAVRETEER -
REZRITITIRIERETEEM - HERREEEREMVEYLURTUE « TURSEITREMASR -

Molecular Recognition Involves Cell-Surface Carbohydrates

Bacterium

Glycoprotein
Glycolipid

Enzyme
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Shang-Cheng Hung i 72
Distinguished Research Fellow

HEHRE
schung@gate.sinica.edu.tw

Education and Positions

Ph.D., Chemistry, National Tsing Hua University, 1992

Postdoctoral Fellow, University of California at Berkeley, USA, 1994-1995

Postdoctoral Fellow, The Scripps Research Institute, USA, 1995-1998

Assistant Research Fellow, Institute of Chemistry, Academia Sinica, 1998-2002

Associate Research Fellow, Institute of Chemistry, Academia Sinica, 2002-2005

Associate Professor, Department of Chemistry, National Tsing Hua University, 2005-2006
Professor, Department of Chemistry, National Tsing Hua University, 2006-2009

Research Fellow, Genomics Research Center, Academia Sinica, 2009-2012

Distinguished Research Fellow, Genomics Research Center, Academia Sinica, 2012-present

Honors

Wu Ta-You Memorial Award, National Science Council, Taiwan, 2003
Outstanding Research Award, National Science Council, 2004/2009/2012 (3 times)

Yu-Ziang Hsu Scientific Paper Award, Far Eastern Y. Z. Hsu Science and Technology Memorial Foundation,
2008

Distinguished Teaching Award, National Tsing Hua University, 2008

Investigator Award, Academia Sinica, 2009

Academic Publication Award, Chung-Shan Academic & Cultural Foundation, 2009

17" Teco Award, Teco Technology Foundation, 2010

Outstanding Scholar Chair, Foundation for the Advancement of Outstanding Scholarship (FAOS), 2010
7" Outstanding Biomedical Technology Award, TienTe Lee Biomedical Foundation, 2011

56" Academic Award, Ministry of Education, 2012

Ho Chin Tui Outstanding Research Award, Ho Chin Tui Foundation, 2013

David Ginsburg Memorial Lectureship Award, Israel, 2014

Selected Publications

Hung, S.-C.; Thopate, S. R.; Chi, F.-C.; Chang, S.-W.; Lee, J.-C.; Wang, C.-C.; Wen, Y.-S., 1,6-Anhydro-p---
hexopyranoses as potent synthons in the synthesis of the disaccharide units of bleomycin Az and heparin. J
Am Chem Soc, 2001, 123, 3153-4.

Wang, C.-C.; Lee, J.-C.; Luo, S.-Y,; Fan, H.-F,; Pai, C.-L.; Yang, W.-C.; Lu, L.-D.; Hung, S.-C., Synthesis of
biologically potent a1—2 linked disaccharide derivatives via regioselective one-pot protection-glycosylation.
Angew Chem Int Ed, 2002, 41, 2360-2.

Lee, C.-J.; Lu, X.-A,; Kulkarni, S. S.; Wen, Y.-S.; Hung, S.-C., Synthesis of heparin oligosaccharides. J Am
Chem Soc, 2004, 126, 476-7.

Shie, C.-R.; Tzeng, Z.-H.; Kulkarni, S. S.; Uang, B.-J.; Hsu, C.-Y.; Hung, S.-C., Cu(OTf)2 as an efficient and
dual-purpose catalyst in the regioselective reductive ring opening of benzylidene acetals. Angew Chem Int Ed,
2005, 44, 1665-8.

Wang, C.-C.; Lee, J.-C.; Luo, S.-Y.; Kulkarni, S. S.; Huang, Y.-W.; Lee, C.-C.; Chang, K.-L.; Hung, S.-C.,
Regioselective one-pot protection of carbohydrates. Nature, 2007, 446, 896-9.

Hu, Y.-P.; Lin, S.-Y.; Huang, C.-Y.; Zulueta, M. M. L.; Liu, J.-Y.; Chang, W.; Hung, S.-C., Synthesis of
3-O-sulfonated cell-surface heparan sulfate octasaccharides that inhibit herpes simplex virus type 1 host-cell
interaction. Nat Chem, 2011, 3, 557-63.

Hsu, Y.; Lu, X.-A.; Zulueta, M. M. L.; Tsai, C.-M.; Lin, K.-I; Hung, S.-C.; Wong, C.-H., Acyl and silyl group
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effects in reactivity-based one-pot glycosylation: synthesis of embryonic stem cell surface carbohydrates Lc4
and V2 Fuc-Lc4 . J Am Chem Soc, 2012, 134, 4549-52.

e Zulueta, M. M. L.; Lin, S.-Y,; Lin, Y.-T.; Huang, C.-J.; Wang, C.-C.; Ku, C.-C.; Shi, Z.; Chyan, C.-L.; Irene, D ;
Lim, L.-H.; Tsai, T.-I; Hu, Y.-P.; Liu, J.-Y.; Chang, W.; Arco, S. D.; Wong, C.-H.; Hung, S.-C., a-Glycosylation by
p-glucosamine-derived donors: Synthesis of heparosan and heparin analogs that interact with mycobacterial
heparin-binding hemagglutinin. J Am Chem Soc, 2012, 134, 8988-95.

* Hu, Y.-P.; Zhong, Y.-Q.; Chen, Z.-G.; Chen, C.-Y.; Shi, Z.; Zulueta, M. M. L.; Ku, C.-C_; Lee, P.-Y.; Wang, C.-C;
Hung, S.-C., Divergent synthesis of 48 heparan sulfate-based disaccharides and probing the specific sugar-
fibroblast growth factor-1 interaction. J Am Chem Soc, 2012, 134, 20722-7.

e Zulueta, M. M. L.; Lin, S.-Y.; Hu, Y.-P.; Hung, S.-C., Synthetic heparin and heparan sulfate oligosaccharides
and their protein interactions. Curr Opin Chem Biol, 2013, 17, 1023-9.

* Hsu, Y.; Ma, H.-H.; Lico, L. S.; Jan, J.-T.; Fukase, K.; Uchinashi, Y.; Zulueta, M. M. L.; Hung, S.-C., One-pot
synthesis of N-acetyl- and N-glycolylneuraminic acid capped trisaccharides and evaluation of their influenza
A(H1 N1) inhibition. Angew Chem Int Ed, 2014, 53, 2413-6.

Research Interests

Carbohydrate Synthesis, Glycotechnology, and Glycobiology

Dr. Hung'’s group aims on the development of “regioselective one-pot protection” and “stereoselective
one-pot glycosylation” strategies to synthesize biologically potent oligosaccharides for the studies of
infectious diseases and cancer. The major interests include three topics:

» Discovery of new technologies for carbohydrate synthesis
» Synthesis of cell surface carbohydrates and mycobacterial cell envelope components
* Investigation of cell surface heparan sulfate-protein interaction
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An-Suei Yang 5Z#E

Research Fellow and Deputy Director
REFRPINEIEE

yangas@gate.sinica.edu.tw

Education and Positions

» B. S. Chemistry, National Tsing Hua University, Taiwan, 1979

* M. S. Chemistry, The Johns Hopkins University, Baltimore, MD, 1986

* Ph.D. Chemistry, The Johns Hopkins University, Baltimore, MD, 1987

» Postdoctoral Research Associate, Department of Physics, University of Virginia, 1987-1988

» Postdoctoral Research Scientist, Department of Biochemistry and Molecular Biophysics, Columbia University, 1988-1991
Associate Research Scientist, Department of Biochemistry and Molecular Biophysics, Columbia University, 1991-1997
» Research Scientist, Department of Biochemistry and Molecular Biophysics, Columbia University, 1997-2000

» Research Scientist, Columbia Genome Center, Genomics Informatics Section, Columbia University, 1999-2000
Assistant Professor, Department of Pharmacology and Columbia Genome Center, Columbia University, 2000-2004
Associate Research Fellow, Genomics Research Center, Academia Sinica, 2004-2010

Research Fellow, Genomics Research Center, Academia Sinica, 2010-present

Honors

 Fellowship - William J. Matheson Foundation at Columbia University, 2000-2002

Selected Publications

* Yu, C. M;; Peng, H. P; Chen, I. C;; Lee, Y. C.; Chen, J. B.; Tsai, K. C.; Chen, C. T,; Chang, J. Y;; Yang, E. W.; Hsu, P. C,; Jian, J. W,;
Hsu, H. J.; Chang, H. J.; Hsu, W. L.; Huang, K. F.; Ma, C.; Yang, A. S., Rationalization and design of the complementarity
determining region sequences in an antibody-antigen recognition interface. PLoS ONE, 2012, 7, e33340.

» Tsai, K. C.; Yang, E. W,; Jian, J. W.; Hsu, P. C.; Peng, H. P;; Chen, C. T,; Chen, J. B.; Chang, J. Y.; Hsu, W. L.; Yang, A. S.,
Prediction of carbohydrate binding sites on protein surfaces with 3-dimensional probability density distributions of interacting
atoms. PLoS ONE, 2012, 7, e40846.

* Chen, C. T;; Peng, H. P; Jian, J. W,; Tsai, K. C.; Chang, J. Y.; Yang, E. W.; Chen, J. B.; Hsu, W. L.; Yang, A. S., Protein-
protein interaction site predictions with three-dimensional probability distributions of interacting atoms on protein surfaces.
PLoS ONE, 2012, 7, e37706.

» Chang, H. J.; Jian, J. W,; Hsu, H. J.; Lee, Y. C.; Chen, H. S.; You, J. J.; Hou, S. C.; Shao, C. Y.; Chen, Y. J.; Chiu, K. P;
Peng, H. P,; Lee, K. H.; Yang, A. S., Loop-sequence features and stability determinants in antibody variable domains by high
throughput experiments. Structure, 2014, 22, 9-21.

» Chang, H. J.; Yang, A. S., Design of phage-displayed cystine-stabilized mini-protein libraries for proteinaceous binder
engineering. Methods in Molecular Biology, 2014, 1088, 1-17.

* Hsu, H. J.; Lee, K. H.; Jian, J. W.; Chang, H. J.; Yu, C. M,; Lee, Y. C.; Chen, |. C.; Peng, H. P.; Wu, C. Y.; Huang, Y. F.; Shao, C. Y;;
Chiu, K. P;; Yang, A. S., Antibody variable domain interface and framework sequence requirements for stability and function
by high throughput experiments. Structure, 2014, 22, 22-34.

* Hsu, H. J.; Yang, A. S., Substrate phage display for protease substrate sequence characterization: bovine factor Xa as a
model system. Methods in Molecular Biology, 2014, 1088, 107-24.

* Mahalingam, R.; Peng, H. P,; Yang, A. S., Prediction of FMN-binding residues with three-dimensional probability distributions
of interacting atoms on protein surfaces. Journal of Theoretical Biology, 2014, 343, 154-61.

* Peng, H. P; Lee, K. H.; Jian, J. W.; Yang, A. S., Origins of specificity and affinity in antibody-protein interactions. PNAS,
2014, 111, E2656-65.

* Mahalingam, R.; Peng, H. P.; Yang, A. S., Prediction of fatty acid-binding residues on protein surfaces with three-dimensional
probability distributions of interacting atoms. Biophysical Chemistry, 2014, 192, 10-9.

Research Interests

The research direction in this laboratory is to engineer proteins of significant biomedical importance. We develop computational
and bioinformatic approaches to design stable protein scaffolds and use phage-based molecular evolution to engineer stability
in folding and affinity toward target molecules. The goal is to enhance the insight into molecular basis on protein recognition
and to use the engineered proteins in biomedical applications. Specific areas of interest include: computational protein design,
recombinant antibody engineering, protein-protein interaction, computational structural biology, structural bioinformatics, phage
display of antibody libraries, synthetic antibody fragment library construction.
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' Yun-Ru (Ruby) Chen BREEYM

Associate Research Fellow BITHZEE
yrchen@gate.sinica.edu.tw

Education and Positions

* Ph.D., Department of Molecular and Structural Biochemistry, North Carolina State University, USA , 2003

< Postdoctoral Fellow, Dept. of Molecular Biology & Biochemistry, University of California, Irvine, USA, 2004-2006
« Postdoctoral Fellow, Genomics Research Center, Academia Sinica, Taiwan, 2006-2007

« Assistant Research Fellow, Genomics Research Center, Academia Sinica, Taiwan, 2007-2014

« Associate Research Fellow, Genomics Research Center, Academia Sinica, Taiwan, 2014-present

Honors

< Taiwan Dementia Society, LiFu Medical Research Foundation Academic Award, Advisor of the ond Price, 2011, and 1t Price, 2012
* The Taiwan Society for Biochemistry and Molecular Biology Traveling Fellowship, 2012

* Young Investigator Award, Biophysical Society of R.O.C., 2013

* Promising Women in Science Award, Wu Chieh Shiung Education Foundation, 2014

Selected Publications

* Ni, C.-L.; Shi, H.-P;; Yu, H.-M.; Chang, Y.-C.; Chen, Y.-R., Folding stability of amyloid-840 monomer is an important determinant of
the nucleation kinetics in fibrillization. FASEB J, 2011, 25, 1390-401.

e Chen, W.-T; Liao, Y.-H.; Yu, H.-M.; Cheng, I. H.; Chen, Y.-R., Distinct effects of Zn?*, Cu?*, Fe®*, and AI”F* on amyloid-B stability,
oligomerization, and aggregation: amyloid-8 destabilization promotes annular protofibril formation. J Biol Chem, 2011, 286, 9646-56.

« Liao, Y.-H.; Chang, Y.-J.; Yoshiike, Y.; Chang, Y.-C.; Chen, Y.-R., Negatively charged gold nanoparticles inhibit Alzheimer’s amyloid-
fibrillization, induce fibril dissociation, and mitigate neurotoxicity. Small, 2012, 8, 3631-9.

¢ Chen, W.-T;; Hong, C.-J.; Lin, Y.-T;; Chang, W.-H.; Huang, H.-T,; Liao, J.-Y.; Chang, Y.-J.; Hsieh, Y.-F.; Cheng, C.-Y,; Liu, H.-C.; Chen, Y.-R;
Cheng. I. H., Amyloid-beta (AB) D7H mutation increases oligomeric AB42 and alters properties of AB-zinc/copper assemblies. PLoS
ONE, 2012, 7, €35807.

« Viet, M. H.; Chen. C.-Y.; Hu, C.-K,; Chen, Y.-R.; Li, M. S., Discovery of dihydrochalcone as a potential lead for Alzheimer’s disease:
in silico and in vitro study. PLoS ONE, 2013, 8, e79151.

¢ Chen, R.-J.; Chang, W.-W.; Lin, Y.-C.; Cheng, P.-L.; Chen, Y.-R., Alzheimer’s amyloid-f3 oliogmers rescue cellular prion protein

induced tau reduction via Fyn pathways. ACS Chem Neurosci, 2013, 4, 1287-96.

Ariesandi, W.; Chang, C.-F.; Chen, T.-E.; Chen, Y.-R., Temperature-dependent structural changes of Parkinson's alpha-synuclein

reveal the role of pre-existing oligomers in alpha-synuclein fibrillization. PLoS ONE, 2013, 8, €53487.

« Chang, Y.-J.; Chen, Y.-R., The co-existence of an equal amount of Alzheimer’s amyloid-B 40 and 42 forms structurally stable and
toxic oligomers through a distinct pathway. FEBS J, 2014, 281, 2674-2687.

« Fang, Y.-S,; Tsai, K.-J.; Chang, Y.-J.; Kao, P., Woods, R.; Kuo, P.-H.; Wu, C.-C.; Liao, J.-Y.; Chou, C.-H.; Lin, V,; Jin, L.-W.; Yuan,
H.; Cheng, I.; Tu, P.-H.; Chen, Y.-R.. Full-Length TDP-43 Forms Toxic Amyloid Oligomers that are Present in Frontotemporal Lobar
Dementia-TDP Patients. Nature Communications, 2014, in press.

Research Interests

Protein Folding/Misfolding, Amyloids, and Neurodegenerative Diseases

Our long-term research goal is to elucidate the underlying mechanisms of amyloidosis in the aspects of protein folding/structure and
protein-protein interactions, and relate the results to the medical consequences. We utilize the knowledge to develop novel diagnostic
means and therapeutic modalities. Currently, we are focusing on neurodegenerative diseases including Alzheimer’s disease (AD),
Parkinson’s disease (PD), and frontotemporal lobar dementia (FTLD-U) and amyotrophic lateral sclerosis (ALS). We are working on
several amyloid and amyloid-like proteins and their interacting partners in neurodegenerative diseases. They are amyloid- 3 (A8)
peptide and tau, the major substance in senile plaques and tangles in the brain of AD, a-synuclein, the component of Lewy bodies in
PD, and TDP-43, a novel inclusion found in a subtype of frontotemporal lobar dementia (FTLD-U) and amyotrophic lateral sclerosis
(ALS). The major research interests are listed as follows:

« Protein folding and misfolding of amyloids in neurodegenerative diseases.

* Amyloid protein oligomerization and the toxicity mechanisms in neurodegenerative diseases.
« Biomolecules involved in pathogenesis of the neurodegenerative diseases.

* Drug screening, diagnostic, and therapeutic developments in neurodegenerative diseases.

EOEHERERREBRNEORRBURNHRE

BFIMAREIEE T REA SRS EERES SR TREENBURILE - R nEESE
TSR RERE » ERZERNERA E ISR EERABRENRER - MG T BEUR
SRR KH - EMEEEZEEA EE'J*)TEIEI%Eﬁuﬁﬁﬁ'ﬁﬂn%iﬁ‘?ﬁu*ﬁﬁa
MROEBMEBREFRSS : (1) ERERASHRSERIRNESHEN : ERNITE
B (amyloid- B ) RIS MHEAFEN EZHAR (tau) ~ (2 )fIlEI%ME%T_F)\H‘““BEﬂ%IﬁﬁE'JEE‘f‘HEY

a-synuclein ~ & (3) BU{AIZEREEESLIE / B EMERIZRIE LIERFAMEAY TDP-43 EH - BAEZHVH
nE@QDT

EABEEECE LRR R R L SRR B

ERMERBRE CREMERI LIRS 32 ST
BRPIEARRASE V)0 ST R LR RO IE R
SR EIRR R REYIENE « 2T RIBERIS




4

a4nyd0.4g DY

Wei-Chieh Cheng EBMER

Associate Research Fellow
BfRE

wcheng@gate.sinica.edu.tw

Education and Positions

« B.S., Chemistry, National Cheng-Kung University, Taiwan, 1991

* M.S., Chemistry National Tsing-Hua University, Taiwan, 1993

» Ph D., Chemistry, University of California, Davis CA, USA, 1997-2002

» Postdoctoral Fellow, the Scripps Research Institute, USA, 2002-2004

» Assistant Research Fellow, Genomics Research Center, Academia Sinica, Taiwan, 2004-2010

» Associate Research Fellow, Genomics Research Center, Academia Sinica, Taiwan, 2010-present

Honors

» Skaggs Postdoctoral Fellowship, USA, 2002-2004
* The distinguished lectureship award (Natural products synthesis), the CSJ (Chemical Society of Japan) Asian
International Symposium, Japan, 2007

Selected Publications

e Chan, T.-H.; Chang, Y.-F.; Hsu, J.-J.; Cheng, W.-C., Straightforward synthesis of diverse 1-deoxyazapyranosides via
stereocontrolled nucleophilic additions to six-membered cyclic nitrones. Eur J Org Chem, 2010, 29, 5555-9.

* Meng, F.-C.; Chen, K.-T.; Huang, L.-Y.; Shih, H.-W.; Chang, H.-H.; Nien, F.-Y.; Liang, P.-H.; Cheng, T.-J. R.; Wong, C.-H.;
Cheng, W.-C., Total synthesis of polyprenyl N-glycolyl lipid || as a mycobacterial transglycosylase substrate. Org Lett,
2011, 13, 5306-9.

» Shih, H.-W.; Chen, K.-T.; Cheng, T.-J. R.; Wong, C.-H.; Cheng, W.-C., A new synthetic approach toward bacterial
transglycosylase substrates, Lipid Il and Lipid IV. Org Lett, 2011, 13, 4600-3.

* Chang, Y.-F.; Guo, C.-W.; Chan, T.-H.; Pan, Y.-W.; Tsou, E.-L.; Cheng, W.-C., Parallel synthesis of natural product-like
polyhydroxylated pyrrolidine and piperidine alkaloids. Mol Divers, 2011, 15, 203-14.

* Shih, H.-W.; Chang, Y.-F.; Li, W.-J.; Meng, F.-C.; Huang, C.-Y.; Ma, C.; Cheng, T.-J. R.; Wong, C.-H.; Cheng, W.-C.,
Effect of the peptide moiety of Lipid Il on bacterial transglycosylase. Angew Chem Int Ed, 2012, 51, 10123-6.

¢ Huang, S.-H.; Wu, W.-S.; Huang, L.-Y.; Huang, W.-F.; Fu, W.-C.; Chen, P.-T.; Fang, J.-M.; Cheng, W.-C.; Cheng, T.-J,;
Wong, C.-H., New continuous fluorometric assay for bacterial transglycosylase using Forster resonance energy
transfer. J Am Chem Soc, 2013, 135, 17078-89.

¢ Cheng, W.-C.; Weng, C.-Y.; Yun, W.-Y.; Chang, S.-Y.; Lin, Y.-C.; Tsai, F.-J.; Huang, F.-Y.; Chen, Y.-R., Rapid
modifications of N-substitution in iminosugars: development of new B-glucocerebrosidase inhibitors and
pharmacological chaperones for Gaucher disease. Bioorg Med Chem, 2013, 21, 5021-8.

* Chen K.-T.; Kuan Y.-C.; Fu W.-C.; Liang P.-H.; Cheng T.-J. R.; Wong C.-H.; Cheng W.-C., Rapid preparation of
mycobacterium N-glycolyl Lipid | and Lipid Il derivatives: a biocatalytic approach. Chem Eur J, 2013, 19, 834-8.

¢ Pan Y.-W.; Guo C.-W.; Tu H.-Y.; Tsai C.-W.; Cheng W.-C., Solid-phase synthesis of diverse spiroisoxazolinodiketopip
erazines. ACS Comb Sci, 2013, 15, 425-34.

* Cheng, T.-J.; Chan, T.-H.; Tsou, E.-L.; Chang, S.-Y.; Yun, W.-Y.; Yang, P.-J.; Wu, Y.-T.; Cheng, W.-C., From natural
product-inspired pyrrolidine scaffolds to the development of new human Golgi a-mannosidase Il inhibitors. Chem
Asian J, 2013, 8, 2600-4.

Research Interests

The major research efforts of our group are directed toward the development of new synthetic strategies for biologically
interesting natural products and heterocyclics. To understand the relationships between small molecules and biological
systems, combinatorial approaches are applied in our diverse molecule library synthesis (core diversity, substituent
diversity, and configuration diversity) with the assistance of automated or semi-automated equipment. Research
interests include: Organic chemistry, Synthetic methodology, Natural product and bioactive molecule synthesis, Matrix-
supported organic synthesis, Combinatorial chemistry, Synthesis of new glycophospholipids, Synthesis and functional
study of Novel iminosugar alkaloids, Natural product-like library synthesis, Synthesis of bacterial (mycobacterial) cell
wall components, Development of new chemical probes for biological applications, Pathogen host interaction, New
molecules for innate immune study, Bioorganic chemistry, Chemical biology, Small molecules as chemical chaperones
for lysosmal storage diseases, Development of new antibiotics, and Drug discovery.
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Li-Jung Juan FTEE

Associate Research Fellow
BlRE

ljuan@gate.sinica.edu.tw

Education and Positions

* Ph.D. training with Jerry Workman, The Pennsylvania State University, 1992-1996

< Postdoctoral Fellow, 1997-2000; Assistant Investigator, 2000-2006, National Health Research Institutes, Taiwan

« Assistant, 2006-2009, and Associate Research Fellow, 2009-present, Genomics Research Center, Academia Sinica, Taiwan

« Adjunct Assistant, 2006-2010, and Associate Professor, 2010-present, Institute of Molecular Medicine, College of Medicine, National
Taiwan University, Taiwan

Honors

18t Prize, Departmental Research Poster Award (1/76), The Penn State University, 1995

+ 18! NHRI Postdoctoral Fellowship Competition Award (3/40), 1998

< Asia-Pacific International Molecular Biology Network (A-IMBN) Feature Report, 2008
« Academia Sinica Major Discovery, 2008

* Academia Sinica Career Development Award, 2009

« 4" TienTe Lee Biomedical Foundation Young Scientist Research Award, 2009

« Asia-Pacific International Molecular Biology Network (A-IMBN) Feature Report, 2010
« Best 5 Article in Cell Reports, 2012

Selected Publications

¢ Hsu, C.-H.; Chang, M. D. T; Tai, K.-Y;; Yang, Y.-T.; Wang, P.-S.; Chen, C.-J.; Wang, Y.-H.; Lee, S.-C.; Wu, C.-W.; Juan, L.-J., HCMV
IE2-mediated inhibition of HAT activity downregulates p53 function. EMBO J 2004, 23, 2269-80.

¢ Chiou, S.-H,; Yang, Y.-P; Lin, J.-C.; Hsu, C.-H.; Yang, Y.-T,; Lee, C.-H.; Ho, L.L.T.; Hsu, W.-M.; Ku, H.-H.; Chen, S.-J.; Chen, S.S.-L.;
Chang, M.D.T.; Wu, C.-W.; Juan, L.-J., The immediate early 2 protein of human cytomegalovirus mediates the apoptotic control in
HCMV retinitis through upregulation of the cellular FLICE-inhibitory protein expression. J Immuno 2006, 177, 6199-206.

¢ Tu, S; Teng, Y.-C.; Yuan, C.; Wu, Y.-T.; Chan, M.-Y.; Cheng, A.-N.; Lin, P.-H.; Juan, L.-J.; Tsai, M.-D., The ARID domain of the H3K4
demethylase RBP2 binds to a DNA CCGCCC motif. Nat Struct Mol Biol, 2008, 15, 419-21.

« Lee, C.-F;; Ou, D. S;; Lee, S.-B.; Chang, L.-H,; Lin, R.-K,; Li, Y.-S.; Upadhyay, A. K.; Cheng, X.; Wang, Y.-C.; Hsu, H.-S.; Hsiao, M;
Wu, C.-W,; Juan, L.-J., hNaa10p contributes to tumorigenesis by facilitating DNMT 1-mediated tumor suppressor gene silencing. J
Clin Invest, 2010, 120, 2920-30.

¢ Chu, C.-S.; Hsu, P.-H.; Lo, P.-W.; Scheer, E.; Tora, L.; Tsai, H.-J.; Tsai, M.-D.; Juan, L.-J., Protein kinase A-mediated serine 35
phosphorylation dissociates histone H1.4 from mitotic chromosome. J Biol Chem, 2011, 286, 35843-51.

* Lee, S.-B.; Lee, C.-F.; Ou, D.-S.; Dulal, K.; Chang, L.-H.; Ma, C.-H.; Huang, C.-F.; Zhu, H.; Lin, Y.-S.; Juan, L.-J., Host-viral effects of
chromatin assembly factor 1 interaction with HCMV IE2. Cell Res, 2011, 21, 1230-47.

¢ Hsu, C.-H.; Peng, K.-L.; Kang, M.-L.; Chen, Y.-R.; Yang, Y.-C.; Tsai, C.-H.; Chu, C.-S.; Jeng, Y.-M.; Chen, Y.-T; Lin, F.-M.; Huang, H.-D;
Lu, Y.-Y,; Teng, Y.-C.; Lin, S.-T.; Lin, R.-K; Tang, F.-M.; Lee, S.-B.; Hsu, H.-M.; Yu, J.-C.; Hsiao, P.-W.; Juan, L.-J., TET1 suppresses
cancer invasion by activating the tissue inhibitors of metalloproteinases. Cell Rep, 2012, 2, 568-79. (Best 5 Article of Cell Reports in
2012)

¢ Hsu, C.-H.; Peng, K.-L.; Jhang, H.-C.; Lin, C.-H.; Wu, S.-Y.; Chiang, C.-M.; Lee, S.-C.; Yu, W.-C.; Juan, L.-J.; The HPV E6
oncoprotein targets histone methyltransferases for modulating specific gene transcription. Oncogene, 2012, 31, 2335-49.

« Teng, Y.-C.; Lee, C.-F; Li, Y.-S.; Chen, Y.-R.; Hsiao, P.-W.; Chan, M.-Y;; Lin, F.-M.; Huang, H.-D.; Chen, Y.-T.; Jeng, Y.-M.; Hsu, C.-
H.; Yan, Q.; Tsai, M.-D.; Juan, L.-J., Histone demethylase RBP2 promotes lung tumorigenesis and cancer metastasis. Cancer Res,
2013, 73, 4711-21.

¢ Chu, C.-S;; Lo, P-W,; Yeh, Y.-H,; Hsu, P.-H.; Peng, S.-H.; Teng, ; 5hmc =
Y.-C.; Kang, M.-L.; Wong, C.-H.; Juan, L.-J.; O-GIcNAcylation Transcription of TIMP2 and TIMP3 genes

regulates EZH2 protein stability and function. Proc Natl Acad M\“

Sci USA, 2014, 111, 1355-60. Y

TET1 downregulation facilitates
cancer invasion via TIMP inhibition
and MMP activation

Research Interests

Epigenetic and Epigenetic Alterations Leading to Cancer
SmC level of TIMPZ and Shutdown of TIMP2 and TIMP3

* hNaa10p in development and cancer TIMP3 genes ———] tramseription
* DNA demethylases in cancer ““
» Glycosylation and epigenetics
lati of MMP activity
Invasion/metastasis

DNA demethylase TET1 suppresses cancer invasion via activating the tissue
inhibitors of metalloproteinases
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Tsung-Lin Li ZRH
Associate Research Fellow
gtARE
tili@gate.sinica.edu.tw

Education and Positions

Ph.D., Chemistry, University of Cambridge, UK, 2000-2003

Postdoctoral Fellow, Chemistry, University of Cambridge, UK, 2004

Assistant Professor, National Taiwan Ocean University, 2004-2007

Assistant Research Fellow, Genomics Research Center, Academia Sinica, 2007-2011
Associate Research Fellow, Genomics Research Center, Academia Sinica, 2011-present

Honors

National Professionals and Technologists Certificate in Nutrition, Examination Yuan, 1991

National Professional Certificate in Nutrition, Department of Health, 1991

National Senior Civil Service Certificate in Environmental Hygiene, Examination Yuan, 1991

Researcher Award, Annual Research Award, Department of Health, 1996

Researcher Award, National Annual Research Award, Executive Yuan, 1997

National Advanced Senior Civil Service Certificate in Hygiene Analysis, Examination Yuan, 1998

Overseas PhD Fellowship in Chemistry, Minister of Education, 1998

Career Development Awards, National Health Research Institutes, 2012-2015 & Academia Sinica, 2014-2018

Selected Publications

Li, T. L.; Choroba, O. W.; Hong, H.; Williams, D. H.; Spencer, J. B., Biosynthesis of the vancomycin group of antibiotics:
characterisation of a type Il polyketide synthase in the pathway to (S)-3,5-dihydroxyphenylglycine. Chem Commun, 2001, 1752-3.

Li, T. L.; Choroba, O. W.; Charles, E. H.; Sandercock, A. M.; Williams, D. H.; Spencer, J. B., Characterisation of a hydroxymandelate
oxidase involved in the biosynthesis of two unusual amino acids occurring in the vancomycin group of antibiotics. Chem Commun,
2001, 2156-7.

Li, T. L.; Huang, F.; Haydock, S. F.; Mironenko, T.; Leadlay, P. F.; Spencer, J. B., Biosynthetic gene cluster of the glycopeptide
antibiotic teicoplanin: characterization of two glycosyltransferases and the key acyltransferase. Chem Biol, 2004, 11, 107-19.

Ho, J. Y.; Huang, Y. T.; Wu, C. J.; Li, Y. S.; Tsai, M. D.; Li, T. L., Glycopeptide biosynthesis: Dbv21/Orf2 from dbv/tcp gene clusters are
N-Ac-GIm teicoplanin pseudoaglycone deacetylases and Orf15 from cep gene cluster is a Glc-1-P thymidyltransferase. J Am Chem
Soc, 2006, 128, 13694-5.

Li, Y. S.; Ho, J. Y.; Lee, C. Y,; Hsu, P. H.; Huang, Y. T.; Huang, C. C,; Lyu, S. Y.; Chan, H. C.; Huang, C. J.; Tsai, M. D.; Li, T. L., A
unique flavin mononucleotide-linked primary alcohol oxidase for glycopeptide A40926 maturation, J Am Chem Soc, 2007, 129,
13384-5.

Liu, Y. C,; Li, Y. S.; Lyu, S. Y.; Hsu, L. J.; Chen, Y. H.; Huang, Y. T.; Chan, H. C.; Huang, C. J.; Chen, G. H.; Chou, C. C.; Tsai, M. D.; Li, T.
L., Interception of teicoplanin oxidation intermediates yields new antimicrobial scaffolds. Nature Chem Biol, 2011, 7, 304-9.

Li, T. L; Liu, Y. C.; Lyu, S. Y., Combining biocatalysis and chemoselective chemistries for glycopeptide antibiotics diversification. Curr
Opin Chem Biol, 2012, 16, 170-8.

Wang, K. C.; Lyu, S. Y;; Liu, Y. C.; Chang, C. Y.; Wu, C. J.; Li, T. L., Insights into the binding specificity and catalytic mechanism of
N-acetylhexosamine 1-phosphate kinases through multiple-reaction complexes. Acta Cryst D, 2014, 70, 1401-10.

Chang, C.Y.; Lyu, S. Y;; Liu, Y. C.; Hsu, N. S.; Wu, C. C.; Lin, K. H.; Tang, C. F.; Ho, J. Y.; Wu, C. J.; Tsai, M. D,; Li, T. L., Biosynthesis
of streptolidine involved two unexpected intermediates produced by a dihydroxylase and a cyclase through unusual mechanisms.
Angew Chem Int Ed, 2014, 53, 1943-8.

Zou, X. W,; Liu, Y. C.; Hsu, N. S.; Huang, C. J.; Chan, H. C; Lin, K. H.; Lyu, S. Y.; Wu, C. J.; Li, T. L., The first crystal structures of
non-heme iron/SAM dependent methyltransferase. Acta Cryst D, 2014, 70, 1549-60.

Lyu, S. Y, Liu, Y. C.; Chang, C. Y,; Huang, C. J.; Chiu, Y. H.; Huang, C. M.; Hsu, N. S.; Lin, K. H.; Wu, C. J,; Tsai, M. D.; Li, T. L.,
Multiple Complexes of Long Aliphatic N-Acyltransferases Lead to Synthesis of 2,6-Diacylated/2-Acyl-Substituted Glycopeptide
Antibiotics, Effectively Killing Vancomycin-Resistant Enterococcus, J Am Chem Soc, 2014, 136, 10989-95.

Research Interests
Chemical Biology and Drug Discovery

Research in the Li lab encompasses a broad spectrum of natural product chemistry particularly in the scopes of elucidation
and manipulation of biosynthetic pathways to vital natural products. Natural product chemistry had its genesis in the study of
naturally occurring substances, and this remains intellectual challenge despite a constant source of information. Molecular
biology, structural biology, enzymology, organic chemistry,

synthetic biology etc. are employed as study tools for oy
drug discovery. Current targets include glycopeptides, "
aminoglycosides, and marine toxins.

KREVESHEBERREE - BfIZERDFEWE - ERT
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Pathway engineering- and structure mechanism-based diversification for drug discovery
-
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New drugs
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Associate Research Fellow
=]

cma@gate.sinica.edu.tw

Education and Positions

« B.S., Chemistry, National Taiwan University, Taiwan, 1992

« Ph.D., Chemistry, University of Pennsylvania, USA, 2000

« Postdoctoral Fellow, The Scripps Research Institute, USA, 2001-2004

« Assistant Research Fellow, Genomics Research Center, Academia Sinica, Taiwan, 2004-2010

« Associate Research Fellow, Genomics Research Center, Academia Sinica, Taiwan 2010-present

Honors

« The Skaggs Postdoctoral Fellowship, 2001-2003

« TWAS Young Affiliate, 2009-2013

« Academia Sinica Research Award for Junior Research Investigators, 2010

+ The Young Scholar Award of TienTe Li Biomedical Foundation, 2011

« Academia Sinica Career Development Award, 2013

« Taiwan Bio-Development Foundation Chair in Biotechnology, 2014

« Taiwan Rotary Educational Foundation, Exceptional Merit in Academic Award, 2014

Selected Publications

¢ Ma, C.; Opella, S. J., Lanthanide ions bind specifically to an added "EF-hand" and orient a membrane protein in micelles for solution
NMR spectroscopy. J Magn Reson, 2000, 146, 381-4.

¢ Ma, C.; Marassi, F. M.; Jones, D. H.; Straus, S. K.; Bour, S.; Strebel, K.; Schubert, U.; Oblatt-Montal, M.; Montal, M.; Opella, S. J.,
Expression, purification, and activities of full-length and truncated versions of the integral membrane protein Vpu from HIV-1. Protein
Sci, 2002, 11, 546-57.

¢ Chen, Y. J;; Pormillos, O.; Lieu, S.; Ma, C.; Chen, A. P; Chang, G., X-ray structure of EmrE supports dual topology model. Proc Natl
Acad Sci USA, 2007, 104, 18999-9004.

¢ Cheng, T. J. R;; Sung, M. D.; Liao, H. Y.; Chang, Y. F,; Chen, C. W.; Huang, C. Y.; Chou, L. Y.; Wu, Y. D.; Chen, Y. H.; Cheng, Y. S. E.;
Wong, C. H.; Ma, C.; Cheng, W. C., Domain requirement of moenomycin binding to bifunctional transglycosylases and development
of high-throughput discovery of antibiotics. Proc Natl Acad Sci USA, 2008, 105, 431-6.

¢ Sung, M. T.; Lai, Y. T.; Huang, C. Y.; Chou, L. Y.; Shih, H. W.; Cheng, W. C.; Wong, C. H.; Ma, C., Crystal structure of the membrane-
bound bifunctional transglycosylase PBP1b from Escherichia coli. Proc Nat/ Acad Sci USA, 2009, 106, 8824-9.

¢ Wang, C. C.; Chen, J. R;; Tseng, Y. C.; Hsu, C. H.; Hung, Y. F,; Chen, S. W.; Chen, C. M.; Khoo, K. H.; Cheng, T. J. R.; Cheng, Y. S. E.;
Jan, J. T.; Wu, C. Y,; Ma, C.; Wong, C. H., Glycans on influenza hemagglutinin affect receptor binding and immune response. Proc
Natl Acad Sci USA, 2009, 106, 18137-42.

« Chen, J. R.; Ma, C.; Wong, C. H., Vaccine design of hemagglutinin glycoprotein against influenza. Trends Biotech, 2011, 29, 426-434.

* Huang, C.Y.; Shih, H. W,; Lin, L. Y;; Tien, Y. W.; Cheng, T. J.; Cheng, W. C.; Wong, C. H.; Ma, C., Crystal structure of Staphylococcus
aureus transglycosylase in complex with a lipid Il analog and elucidation of peptidoglycan synthesis mechanism. Proc Natl Acad Sci
USA, 2012, 109, 6496-501.

¢ Chen, J.R;; Yu, Y. H; Tseng, Y. C.; Chiang, W. L.; Chiang, M. F,; Ko, T. A.; Chiu, K. Y;; Ma, S. H.; Wu, C. Y,; Jan, J. T,; Lin, K. I.; Ma, C.;
and Wong, C. H., Vaccination of Monoglycosylated Hemagglutinin Induces Cross-Strain Protection against Influenza Virus Infections,
Proc Natl Acad Sci USA, 2014, 111, 2476-2481.

Research Interests
Structure of membrane proteins in drug discovery

The main focus of our laboratory is to study the structure and function of human-disease related membrane proteins, aiming to
apply the obtained knowledge in drug discovery. Major efforts have been made in the two topics in infectious diseases. First, in
order to overcome the current problems of drug-resistant bacterial infection, a new enzyme target for antibiotic development,
the membrane-bound transglycosylase, has been chosen for structural and functional analysis. X-ray crystal structures of this
membrane-bound enzyme in complex with its inhibitor moenomycin and the substrate lipid Il analog have been determined,
and the enzymatic mechanism of cell-wall peptidoglycan synthesis elucidated. In addition, a high-throughput screening method
for finding new inhibitors against this enzyme has been developed using the purified full-length transglycosylase. Second, we
have studied the effect of glycosylation on influenza virus major surface
glycoprotein hemagglutinin (HA) with regards to its role in receptor
binding and immune response, and discovered a new strategy for =
molecular vaccine design. Our research direction in the coming years will y 8 e
be a continued effort not only on the infectious diseases of drug-resistant % Moot .W“?’"‘: S
bacterial infection and influenza vaccine, but also toward understanding - e J

the structure and function of membrane proteins in cancers. The goals
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are: (1) to use the crystal structures of transglycosylase in complex Mosnodd ’ D\‘ ?=<~0$_:f\; :f" D
with inhibitors and substrates as a guide for structure-based antibiotic R ey e

design; (2) to develop monoglycosylated hemagglutinin as a molecular il ! B
vaccine against influenza, and (3) to determine the structural basis for the ) e T ———
receptor sharing by interleukin cytokines in cancer cells and to use the ) g

Structure of PBP1b-moenomycin complex provides critical

structural information to devise therapeutic strategy for cancer treatment. f . L
information for new antibiotic development.
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Chung-Yi Wu RRfh
Associate Research Fellow
gtARE
cyiwu@gate.sinica.edu.tw

Education and Positions

* Ph.D., Applie d Chemistry, National Chiao-Tung University, 2000

» Postdoctoral Fellow, Institute of Chemistry, Academia Sinica, 2002-2004

« Postdoctoral Fellow, Genomics Research Center, Academia Sinica, 2004-2006

» Postdoctoral Fellow, Department of Chemistry, The Scripps Research Institute, 2004-2006
« Assistant Research Fellow, Genomics Research Center, Academia Sinica, 2006-2011

» Associate Research Fellow, Genomics Research Center, Academia Sinica, 2011-present
« Chair Professor, Taiwan Bio-Development Foundation, 2014-present

Honors

Project for Excellent Junior Research Investigators Award, National Science Council, Taiwan, 2012
» Career Development Award, Academia Sinica, Taiwan, 2012

» Academia Sinica Research Award for Junior Research Investigators, 2012

« Outstanding Alumni, Department of Applied Chemistry, National Chiao-Tung University, 2014

* The David Y. Gin New Investigator Award, American Chemical Society, 2014

« TBF Chair in Biotechnology Award, Taiwan Bio-Development Foundation, 2014

Selected Publications

« Chang, S.-H.; Han, J.-L.; Tseng, S.-Y,; Lee, H.-Y,; Lin, C.-W.; Lin, Y.-C.; Jeng, W.-Y.; Wang, A. H.; Wu, C.-Y.; Wong, C.-H., Glycan
array on aluminum oxide-coated glass slides through phosphonate chemistry. J Am Chem Soc, 2010, 132, 13371-80.

 Liao, H.-Y.; Hsu, C.-H.; Wang, S.-C.; Liang, C.-H.; Yen, H.-Y.; Su, C.-Y.; Chen, C.-H.; Jan, J.-T.; Ren, C.-T.; Chen, C.-H.; Cheng, T.-J, R;;
Wu, C.-Y.; Wong, C.-H., Differential receptor binding affinities of influenza hemagglutinins on glycan arrays. J Am Chem Soc, 2010,
132, 14849-56.

¢ Chu, K.-C.; Ren, C.-T.; Liu, C.-P.; Hsu, C.-H.; Chao, T.-A.; Wu, S.-H.; Wong, C.-H.; Wu, C.-Y., Efficient and stereoselective synthesis
of a(2—9) oligosialic acids: from monomers to dodecamers. Angew Chem Int Ed, 2011, 50, 9391-5.

« Liang, C.-H.; Wang, S.-K:; Lin, C.-W.; Wang, C.-C.; Wong, C.-H.; Wu, C.-Y., Effects of neighboring glycans on antibody-carbohydrate

interaction. Angew Chem Int Ed, 2011, 50, 1608-12.

Shivatare, S. S.; Chang, S.-H.; Tsai, T.-l.; Ren, C.-T.; Chuang, H.-Y.; Hsu, L.; Wu, C.-Y.; Wong, C.-H., Efficient convergent synthesis

of bi-, tri-, and tetraantennary complex type N-glycans and their HIV-1 antigenecity. J Am Chem Soc, 2013, 135, 15382-91.

* Chuang, H.-Y.; Ren, C.-T.; Chao, C.-A.; Wu, C.-Y,; Shivatare, S. S.; Cheng, T.-J. R.; Wu, C.-Y.; Wong, C.-H., Synthesis and vaccine
evaluation of the tumor associated carbohydrate antigen RM2 from prostate cancer. J Am Chem Soc, 2013, 155, 11140-50.

* Wang, C.-H.; Li, S.-T; Lin, T.-L.; Cheng, Y.-Y.; Wang, J.-T.; Cheng, T.-J. R.; Wong, C.-H.; Wu, C.-Y., Synthesis of Neisseria
meningitidis serogroup W135 capsular oligosaccharide with various lengths for immunogenicity comparison and vaccine
development. Angew Chem Int Ed, 2013, 52, 9157-61.

* Huang, Y.-L.; Hung, J.-T,; Cheung, S. K. C,; Lee, H.-Y,; Chu, K.-C,; Li, S.-T;; Lin, Y.-C.; Ren, C.-T.; Cheng, T.-J. R.; Hsu, T.-L.; Yu,A. L,;
Wu, C.-Y.; Wong, C.-H., Carbohydrate-based vaccines with a glycolipid adjuvant for breast cancer. Proc Natl Acad Sci USA, 2013,
110, 2517-22.

 Liao, S.-F,; Liang, C.-H.; Ho, M.-Y.; Hsu, T.-L.; Tsai, T.-l.; Hsieh, Y. S.-Y; Li, S.-T.; Cheng, Y.-Y.; Tsao, S.-M; Lin, T.-Y,; Lin, Z.-Y.; Yang,
W.-B.; Ren, C.-T;; Lin, K.-I.; Khoo, K.-H.; Lin, C.-H.; Hsu, H.-Y.; Wu, C.-Y.; Wong, C.-H. Immunization of fucosucosucose-containing
polysaccharides from Reishi mushroom induced antibodies against tumor-associated Globo H-series epitopes. Proc Natl Acad Sci
USA, 2013, 110, 13809-14.

¢ Wu, C.-S;; Yen, C.-J.; Chou, R.-H.; Wu, C.-Y.; Yu, Y.-L., Downregulation of microRNA-15b by hepatitis B virus X enhances
hepatocellular carcinoma proliferation via fucosyltransferase 2-induced Globo H expression. Int J Cancer, 2013, 7, 1638-47.

Research Interests

Glycochemistry and Carbohydrate-Based Drug Discovery

New methods
for Carbohydrates

ynthesis
o

More than 50% of human proteins are glycosylated. Glycomics has emerged
with proteomics as an area for development and exploration in the postgenomic
era. We focus on the development of novel and efficient methodologies to
prepare biologically potent oligosaccharides and design the new type sugar
array to elucidate the role of complex oligosaccharides involved in a host of
biological processes of medical relevance. With the identification of diseases p
related carbohydrate. We can design glycan array for the detection of diseases or Bacteria .2 Viridly
development of new therapeutic methods, including vaccines or drugs. \ e
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Education and Positions

« B.S., Agricultural chemistry, National Taiwan University, 1992

« M.S,, Biotechnology, National Taiwan Ocean University, 1997

Ph.D., Life Sciences, National Defense Medical Center, 2004

« Postdoctoral Associate, Weill Medical College, Cornell University, 2005-2011

< Research Associate, Weill Medical College, Cornell University, 2011

« Assistant Research Fellow, Genomics Research Center, Academia Sinica, 2011-present

Honors
« Postdoctoral Fellowship, Cancer Research Institute, 2006-2009

Selected Publications

* Yin, Q.; Park, H. H.; Chung, J. Y;; Lin, S. C,; Lo, Y. C.; da Graca, L. S.; Jiang, X.; Wu, H., Caspase-9 holoenzyme is a specific and
optimal procaspase-3 processing machine. Mol Cell, 2006, 22, 259-68.

» Lin, S. C; Huang, Y;; Lo, Y. C.; Lu, M.; Wu, H., Crystal structure of the BIR1 domain of XIAP in two crystal forms. J Mol Biol, 2007,
372, 847-54.

« Lu, M, Lin, S. C.; Huang, Y.; Kang, Y. J.; Rich, R.; Lo, Y. C.; Myszka, D.; Han, J.; Wu, H., XIAP induces NF-kappaB activation via the
BIR1/TAB1 interaction and BIR1 dimerization. Mol Cell, 2007, 26, 689-702.

« Park, H. H.; Lo, Y. C.; Lin, S. C.; Wang, L.; Yang, J. K.; Wu, H., The death domain superfamily in intracellular signaling of apoptosis
and inflammation. Annu Rev Immunol, 2007, 25, 561-86.

¢ Wu, H.; Tschopp, J.; Lin, S. C., Smac mimetics and TNFa: a dangerous liaison? Cell, 2007, 131, 655-8.

< Lin, S. C.; Chung, J. Y.; Lamothe, B.; Rajashankar, K.; Lu, M.; Lo, Y. C.; Lam, A. Y.; Darnay, B. G.; Wu, H., Molecular basis for the
unique deubiquitinating activity of the NF-kappaB inhibitor A20. J Mol Biol, 2008, 376, 526-40.

¢ Lo, Y. C.; Lin, S. C.; Rospigliosi, C. C.; Conze, D. B.; Wu, C. J.; Ashwell, J. D.; Eliezer, D.; Wu, H., Structural basis for recognition of
diubiquitins by NEMO. Mol Cell, 2009, 33, 602-15.

* Yin, Q.; Lin, S. C.; Lamothe, B.; Lu, M.; Lo, Y. C.; Hura, G.; Zheng, L.; Rich, R. L.; Campos, A. D.; Myszka, D. G.; Lenardo, M. J.;
Darnay, B. G.; Wu, H., E2 interaction and dimerization in the crystal structure of TRAF6. Nat Struct Mol Biol, 2009, 16, 658-66.

« Yin, Q; Lin, S. C.; Lo, Y. C.; Damo, S. M.; Wu, H., Tumor necrosis factor-associated factors in immune receptor signal transduction.
In Handbook of Cell Signaling, 2nd ed.; Bradshaw, R. A.; Dennis, E. A., Academic Press: U.S.A., 2009; 339-46.

¢ Lin, S. C,; Lo, Y. C.; Wu, H., Helical assembly in the MyD88-IRAK4-IRAK2 complex in TLR/IL-1R signalling. Nature, 2010, 465, 885-
90.

Research Interests

. . . i 3
Our future research goal is to unravel the signaling Drosophila vs. Human

mechanisms in immune responses and cancers by
structural and biochemical studies. Specifically, our goal
is to better understand the signaling pathways that lead
to or are involved in inflammatory diseases, which will
help the development of therapies that could relieve the
symptoms or treat the diseases. Our recent research
effort has concentrated on the signaling complexes
involved in TLR/IL-1R signaling that initiates innate
immunity. One example is the death domain complex
of MyD88:IRAK4:IRAK2. The complex has a unique
helical assembly that control signaling leading to NF-kB  Tupe
activation. (no KD) T
NERZEMME LFEERRR T BEERTEEE
MERRIFSEERS  FREEEY - £ &
MBS R EREAMNEFSL - &IZEH
EREAEBINERAE AR SR -

cell membrane

dMyD88

IRAK2 KD

Toll-like receptor signaling complexes in Drosophila (left) and humans (right).
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Medical Biology Division

This Division has focused on four major areas
of translational medicine: 1) Cancer biology
and therapeutics, 2) Stem cell biology and
regenerative medicine, 3) Immunobiology and
new biologics discovery, and 4) Molecular and
genomic epidemiology. The ultimate goal is
to develop new preventives, diagnostics and
therapeutics with small molecules, biologics, and
cell-based approaches. Many of the projects
described below involve integrated efforts of GRC
investigators within and across different Divisions.
Through such concerted research endeavors, we
hope to achieve the long term goal to elucidate
the molecular mechanisms of genes and
biomarkers associated with cancer and infection,
develop targeted therapeutics and long-term risk
calculators, and conduct translational researches
to bridge the gap between scientific discovery and
clinical medicine.

e Cancer Biology and Therapeutics

The main focus is on molecular biology of
cancers as well as cancer immunotherapy and
vaccine development. Key research projects
include: 1) elucidation the interaction networks
of retinoblastoma (RB) gene, which modulate
RB suppressive activity, 2) identification of small
molecules that disrupt the interaction between
mitotic kinase Nek2 and RB-interaction protein
Hec1 for cancer treatment, 3) identification of
small molecules that disrupt the interaction
between BRC repeat and Rad51, which may
be used for new combinatory treatment with
chemotherapy or radiotherapy, 4) elucidation the
roles of microenvironment in breast and pancreatic
tumorigenesis, 5) development of antibody against
IL-17RB to block tumor metastasis, 6) elucidation
of tumor growth/survival pathways to enhance
tumor chemosensitivity or radiosensitivity, 7)
development of nanoparticle-mediated high-
throughput transfection platforms to identify
and characterize novel gene expression, and 8)
preclinical and clinical development of therapeutics
targeting Globo H and SSEA4 epitopes of breast
and pancreatic cancer.

* Stem Cell Biology and Regenerative Medicine

The main focus is using novel techniques
including genomics, glycomics and proteomics to
unravel somatic cell reprogramming and stem cell
renewal and differentiation. Key research projects
include: 1) Conversion (trans-differentiation)
of cells of alternative resources to beta-cells,
2) ldentification of key factors that modulate
acinar cell reprogramming in pancreatitis,

which may contribute to the development of
pancreatic cancer, 3) delineation the role of
reprogramming in pancreatic cancer stemness in
order to develop strategies to target cancer stem
cells, 4) identification of key factors for cell fate
determination in mouse embryonic stem cells,
human embryonic stem cells and mesenchymal
stem cells using shRNA screening, 5) identification
of genes essential and sufficient to promote
osteogenesis of human embryonic stem cells, 6)
elucidation of mechanisms underlying dentritic cell
homeostasis, and 7) exploration of interactions
between dentritic cell turnover and infectious
agents and tumors.

* Immunobiology and New Biologics Discovery

The major focus is the elucidation of immune
regulation and discovery of new drugs. Key
research projects include: 1) investigation of
pharmacological mechanisms of the anti-IgE
antibody in various diseases, 2) development of
antibodies specific for migis- a for the treatment of
IgA nephropathy, 3) development of antibodies to
target migE-expressing B cells for the treatment
of IgE-mediated diseases, 4) identification
of glycans-binding proteins critical for host-
pathogen interaction and immunomodulation, 5)
Development of antibodies as novel therapeutics
for anti-inflammation, 6) elucidation of the mode of
action of a master regulator of cell differentiation,
Blimp-1, 7) elucidation of molecular mechanisms
of tumorigenesis of plasma and mature B cells,
and 8) elucidation of transcriptional regulation in
dentritic cell development and maturation.

* Molecular and Genomic Epidemiology

The major focus is the identification of biomarkers
and development of risk calculators of major
infectious diseases and cancers. Key research
projects include: 1) identification and validation
of molecular and genomic biomarkers associated
with chronic viral hepatitis, chronic arsenic
poisoning, virus-related cancers, and female
lung adenocarcinoma, 2) development of risk
calculators for the prediction of long-term risk of
chronic arsenic poisoning and chronic oncogenic
viral infections, 3) elucidation of gene-environment
and gene-gene interactions in the arsenic-caused
health hazards and virus-caused cancers, 4)
elucidation of immunological factors involved
in progression of chronic viral hepatitis, and 5)
development of genomic, proteomic and glycomic
biosignatures to develop novel methods for early
diagnosis and prevention of cancers.
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Chien-Jen Chen BFE{_

Distinguished Research Fellow and Division Director of
Medical Biology

Vice President, Academic Sinica
HIEMRERESREYREERINHITR
R FEREI R

chencj@gate.sinica.edu.tw

Education and Positions

Sc.D., Department of Epidemiology, Johns Hopkins University, 1982

Professor, National Taiwan University College of Public Health, 1986-present

Director, Graduate Institute of Public Health, National Taiwan University, 1993-1994

Director, Graduate Institute of Epidemiology, National Taiwan University, 1994-1997

Director General, Division of Life Sciences, National Science Council, ROC, 1997-1999
Dean, College of Public Health, National Taiwan University, 1999-2002

Deputy Minister, National Science Council, ROC, 2002-2003

Minister, Department of Health, ROC, 2003-2005

Minister, National Science Council, ROC, 2006-2008

Distinguished Research Fellow, Genomics Research Center, Academia Sinica, 2006-present

Honors

Scholarship for Studying Abroad, Ministry of Education, 1979

Outstanding Research Award, National Science Council, ROC, 1986-1996

Fogarty International Research Fellowship, US National Institute of Health, 1989
Outstanding Teaching Award, Ministry of Education, ROC, 1992

Outstanding Scholar, Foundation for Outstanding Scholarship, 1995-1999

Academic Award, Ministry of Education, ROC, 1997

Academician, Academia Sinica, 1998

Outstanding Anti-Cancer Research Award, Taiwan Cancer Foundation, 1999

National Chair Professor, Ministry of Education, ROC, 1997-2002

ISI Citation Classic Award, ISI Thomas Scientific, 2001

Outstanding Research Fellow Award, National Science Council, ROC, 2003

Health Medal (First Rank), Department of Health, ROC, 2005

Achievement Medal (First Rank), Executive Yuan, ROC, 2005

Presidential Science Prize, ROC, 2005

Member, World Academy of Sciences, 2005

Honorary Member, Mongolian Academy of Sciences, 2007

Cutter Lecturer on Preventive Medicine, Harvard University, 2008

Dr. D. V. Datta Memorial Oration, Indian National Association for Study of the Liver, 2008
Officier dans I'Ordre des Palmes Academiques, Ministry of Education, France, 2009
Science and Engineering Achievement Award, Taiwanese-American Foundation, USA, 2009
Member, Delta Omega Honorary Society in Public Health, Johns Hopkins University, 2010
Outstanding Merit Award, Wang Ming-Ning Memorial Foundation, Taiwan, 2010

14th Prof. Vikit Viranuvatti Lecturer, Gastroenterological Association of Thailand, 2011
Science Profession Medal (First Rank), National Science Council, ROC, 2012
Knowledge for the World Award, Johns Hopkins University, 2012

Knight, Pontifical Equestrian Order of St. Gregory the Great, Vatican, 2013

Outstanding Contribution in Science and Technology Award, Executive Yuan, Taiwan, 2013
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Selected Publications

e Chen, C. J.; Chuang, Y. C; Lin, T. M.; Wu, H. Y., Malignant neoplasms among residents of a
blackfoot disease-endemic area in Taiwan: High-arsenic artesian well water and cancers. Cancer
Res, 1985, 45, 5895-9.

e Chen, C. J.; Chen, C. W.; Wu, M. M.; Kuo, T. L., Cancer potential in liver, lung, bladder and kidney
due to ingested inorganic arsenic in drinking water. Brit J Cancer, 1992, 66, 888-92.

e Chang, M. H.; Chen, C. J; Lai, M. S.; Kong, M. S.; Wu, T. C; Liang, D. C.; Hsu, H. M.; Shau, W. Y;
Chen, D. S., Taiwan Childhood Hepatoma Study Group. Universal hepatitis B vaccination in Taiwan |
and the incidence of hepatocellular carcinoma in children. New Engl J Med, 1997, 336, 1855-9.

e Chien, Y. C.; Chen, J. Y,; Liu, M. Y.; Yang, H. I.; Hsu, M. M.; Chen, C. J.; Yang, C. S., Serologic
markers of Epstein-Barr virus infection and nasopharyngeal carcinoma in Taiwanese men. New ‘
Engl J Med, 2001, 345, 1877-82. |

* Yang, H. |; Lu, S. N.; You, S. L.; Sun, C. A,; Wang, L. Y.; Hsiao, K.; Chen, P. J.; Chen, D. S.; Liaw,

Y. F.; Chen, C. J., Hepatitis B e antigens and the risk of hepatocellular carcinoma. New Engl J Med,
2002, 347, 168-74. |

* Chen, C. L,; Hsu, L. I.; Chiou, H. Y.; Hsueh, Y. M.; Chen, S. Y.; Wu, M. M.; Chen, C. J.. Ingested
arsenic, cigarette smoking and lung cancer risk: A follow-up study in arseniasis-endemic areas in
Taiwan. JAMA, 2004, 292, 2984-90.

e Chen, C. J,; Yang, H. I.; Su, J.; Jen, C. L.; You, S. L.; Lu, S. N.; Huang, G. T,; lloeje. U. H., Risk of
hepatocellular carcinoma across a biological gradient of serum hepatitis B virus DNA level. JAMA,
2006, 295, 65-73.

* lloeje, U. H.; Yang, H. |; Su, J.; Jen, C. L.; You, S. L.; Chen, C. J.; Predicting cirrhosis risk based on
the level of circulating hepatitis B viral load. Gastroenterology, 2006, 130, 678-86.

* Yang, H. I;; Yuen, M. F.; Chan, H. L.; Han, K. H.; Chen, P. J.; Kim, D. Y.; Ahn, S. H.; Chen, C.
J.; Wong, V. W.; Seto, W. K., Risk estimation for hepatocellular carcinoma in chronic hepatitis B
(REACH-B): development and validation of a predictive score. Lancet Oncol, 2011, 12, 568-574.

* Chiang, C. J.; Yang, Y. W.; You, S. L.; Lai, M. S.; Chen, C. J., Thirty-year outcomes of the national
hepatitis B immunization program in Taiwan. JAMA, 2013, 310, 974-6.

Research Interests

Molecular and genomic epidemiology

* ldentification and validation of biomarkers associated with chronic arsenic poisoning,
hepatocellular carcinoma, cervical carcinoma, nasopharyngeal carcinoma and female
lung adenocarcinoma.

» Development of risk calculators for the prediction of long-term health risk of chronic
arsenic poisoning and chronic infection of hepatitis B and C virus, human papillomavirus
and Epstein-Barr virus, respectively

* |dentification and validation of genetic susceptibility to arsenic-induced health hazards,
hepatocellular carcinoma, cervical carcinoma, nasopharyngeal carcinoma, and female
lung adenocarcinoma.

BN TEEEZERIETHPSRRBIEND FRERERITREMR - BIE -
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Tse Wen Chang RFX

Distinguished Research Fellow
BIERE

twchang@gate.sinica.edu.tw

Education and Positions

Ph.D., Cell and Developmental Biology, Harvard University, 1977

Postdoctoral Fellow, Massachusetts Institute of Technology, 1977-1980

Department Supervisor, Cellular Immunology, Ortho Pharmaceutical Corp, 1980-1981
Director of Immunology to V.P. of Research, Centocor, Inc., 1981-1985

Professor, Division of Molecular Virology, Baylor College of Medicine, 1986-1991

Cofounder, V.P. of R & D, Director, Tanox, Inc. 1986-2007

Professor, Dean, Tsing Hua Professor of Life Science, College of Life Science, 1996-2006
President, Development Center for Biotechnology, 2003-2006

Distinguished Research Fellow, Genomics Research Center, Academia Sinica, 2006-present

Honors

Appointed Science and Technology Advisor of the Executive Yuan, 2002-2006

Xolair approved by FDA, USA for adults and adolescents with moderate to severe asthma, 2003
Xolair chosen for “Immunology Molecule of the Year” Award by Pharmaward USA, 2004
Honorary Fellow Award from American College of Asthma, Allergy, and Immunology, 2004

Nature Biotechnology’s shortlist of personalities who made the most significant contribution to
biotech in the past 10 years, 2006

Xolair chosen for Prix Galien Award for Outstanding Innovation in R&D, UK, 2006
Honorary Fellow Award from American Academy of Asthma, Allergy and Immunology, 2007
“Father of Xolair” plaque from Novartis, in Middle East Asthma and Allergy Conference, 2012

“Lifetime Achievement Award in Allergy” from Taiwan Academy of Pediatric Allergy Asthma and
Clinical Immunology, 2013

Selected Publications

Chang, T. W., Pharmacological basis of anti-IgE therapy. Nat Biotechnol, 2000, 18, 157-62.

Chang, T. W,; Shiung, Y. Y., Anti-IgE as a mast cell-stabilizing therapeutic agent. J Allergy Clin
Immunol, 2006, 117, 1203-12.

Chang, T. W.; Wu, P. C.; Hsu, C. L.; Hung, A. F., Anti-IgE antibodies for the treatment of IgE-
mediated allergic diseases. Adv Immunol, 2007, 93, 63-119.

Chang, T. W,; Pan, A. E., Cumulative environmental changes, skewed antigen exposure, and the
increase of allergy. Adv Immunol, 2008, 98, 39-84.

Chen, J. B.; Wu, P. C.; Hung, A. F. H.; Chu, C. Y;; Tsai, T. F,; Yu, H. M.; Chang, H. Y.; Chang, T. W.,
Unique epitopes on CemX in IgE-BCR are potentially applicable for targeting IgE-committed B cells.
J Immunol, 2010, 184, 1748-56.

Chang, T. W.; Chen, J. B.; Chu, C. Y., The pharmacological mechanisms of omalizumab in patients
with very high IgE levels - clues from studies on atopic dermatitis. Dermatol Sin, 2012, 30, 147-53.
Lin, C. J.; Chen, N. Y.; Chen, J. B.; Lu, C. S.; Hung, A. F,; Shiung, Y. Y.; Wu,, P. C.; Pan, R. L.;
Chang, T. W., CemX peptide-carrying HBcAg virus-like particles induced antibodies that down-
regulate mIgE-B lymphocytes. Mol Immunol, 2012, 52, 190-9.

Wu, P. C.; Chen, J. B.; Kawamura, S.; Roos, C.; Merker. S.; Shih, C. C.; Hsu, B. D.; Lim, C.; Chang,
T. W., The IgE gene in primates exhibits extraordinary evolutionary diversity. Immunogenetics 2012,
64, 279-87.
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e Chu, H. M.; Wright, J.; Chan, Y. H.; Lin, C. J.; Chang, T. W.; Lim, C., Two potential therapeutic
antibodies bind to a peptide segment of membrane-bound IgE in different conformations. Nat
Commun, 2014, 5, 3139.

* Chang, T. W.; Chen, C.; Lin, C. J.; Metz, M.; Church, M. K.; Maurer, M., The potential
pharmacological mechanisms of omalizumab in patients with chronic spontaneous urticaria. J
Allergy Clin Immunol, 2014, e-published June 27.

Research Interests
New drug discovery for treating diseases caused by abnormal immune regulation

+ Clinical utilities of anti-IgE and anti-CemX antibodies - To explore the applications based
on the discoveries of anti-IgE and CemX and to explain the pharmacologic mechanisms
of anti-IgE and anti-CemX in various allergic and skin inflammatory diseases

» Antibody new drug discovery - To develop a therapeutic antibody specific for migis- a
epitope on membrane-bound IgA-expressing B lymphocytes as a potential treatment for
IgA nephropathy

* Theory of why allergy is prevalent - To elucidate in-depth and obtain experimental
evidence for “skewed antigen exposure theory” proposed by our group for the prevalence
of allergy in modern societies

BN EER A HFELSER B R XS 1B KR
 Anti-lgE R anti-CemX HEEEYREERIER - iEHIRREMS(F » ZE anti-IgE &
CemX HIFERR » BT L TR T 2 E A B R iR Ry SR M -

- PURERTEASE - SHEHRIRER IgA Z B #MIIERERY migis- a TNIRAUEESRHEIERINEE
#TEE > DARIZRIEHIREN IgA RVEE » ZERAE IgA BRAVEER -

- BERTESKRNLEE - & —SBEIESERSBASITAMARHELN TTRR
fRiEE ) 2R (RERN) - UERAEEBFRREEATERAEEINIRS -
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Shie-Liang Edmond Hsieh #ittR
Distinguished Research Fellow

1SISTRE

slhsieh@gate.sinica.edu.tw

Education and Positions

M.D., National Yang-Ming University, Taiwan, 1984

D.Phil., University of Oxford, UK, 1992

Postdoctoral fellow, Stanford University, 1993

Director, Immunology Research Center, National Yang-Ming University, Taiwan, 2000-2013
Director, Immunology Research Center, Taipei Veterans’ General Hospital, Taiwan, 2005-2013

Department head, Department of Microbiology and Immunology, National Yang-Ming University,
Taiwan, 2007-2013

Director, Institute of Clinical Medicine, National Yang-Ming University, Taiwan, 2010-2013
Adjunct Senior Investigator, National Health Research Center, Taiwan, 2004-present

Adjunct Professor, Institute of Clinical Medicine, National Yang-Ming University, Taiwan,
2013-present

Adjunct Research Fellow, Taipei Veterans’ General Hospital, Taiwan, 2013-present
Distinguished Research Fellow, Academia Sinica, Taipei, Taiwan, 2013-present

Honors

Oversea PhD studentship from the Ministry of Education, Taiwan, 1989

Oversea Research Scholarship (ORS) from the University of Oxford, 1989

Irvington Medial Foundation post-doctoral fellowship ‘Robert Wood Johnson Fellow, 1992
Outstanding Researcher Award from the National Science Council, 1999, 2003, 2010
Outstanding Alumni, National Yang-Ming University, 2003

Outstanding research Achievement to National Health, Ming-Ning Wang Memorial Foundation,
2008

Tsungming Tu Award, Taiwan Medical Society, 2009
Long-Term Award from Acer Foundation, 2009

Academic Achievement Award, Ministry of Education, 2009
National Chair Professor Award, Ministry of Education, 2012
TienTe Lee Award, 2013

Selected Publications

Chang, Y. C.; Chan, Y, H.; Jackson, D. G.; Hsieh, S. L., The glycosaminoglycan-binding domain of
decoy receptor 3 is essential for induction of monocyte adhesion. J Immunol, 2006, 176, 173-80.

You, R. I.; Chen, M. C.; Wang, H. W.; Chou, Y. C.; Lin, C. H.; Hsieh, S. L., Inhibition of lymphotoxin-
beta receptor-mediated cell death by survivin-DeltaEx3. Cancer Res, 2006, 66, 3051-61.

Tang, C. H.; Hsu, T. L.; Lin, W. W,; Lai, M. Z; Yang, R. S.; Hsieh, S. L,| Fu, W. M., Attenuation of bone
mass and increase of osteoclast formation in decoy receptor 3 transgenic mice. J Biol Chem, 2007,
282, 2346-54.

Chen, S. T.; Lin, Y. L.; Huang, M. T.; Wu, M. F,; Cheng, S. C.; Lei, H. Y;; Lee, C. K.; Chiou, T, W,;
Wong, C. H.; Hsieh, S. L., CLEC5A is critical for dengue virus-induced lethal disease. Nature, 2008,
453, 672-5. FACULTY OF 1000-BIOLOGY (f1000 Factor 9.0-exceptional)

Chang, Y. C.; Chen, T. C.; Lee, C. T.; Yang, C. Y,; Wang, H. W.; Wang, C. C.; Hsieh, S. L., Epigenetic
control of MHC-II expression in tumor-associated macrophages by decoy receptor 3. Blood, 2008,
111, 5054-63.

You, R. I; Chang, Y. C.; Chen, P. M.; Wang, W. S,; Hsu, T. L.; Yang, C. Y. Lee, C. T,; Hsieh, S. L.,
Apoptosis of dendritic cells induced by decoy receptor 3 (DcR3). Blood, 2008, 111, 1480-8.
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* Hsu, T. L.; Cheng, S. C,; Yang, W. B.; Chin, S. W.; Chen, B. H.; Huang, M. T.; Hsieh, S. L.; Wong, C.
H., Profiling carbohydrate-receptor interaction with recombinant innate immunity receptor-Fc fusion
proteins. J Biol Chem, 2009, 284, 34479-89.

e Chen, S. T; Liu, R. S;; Wu, M. F; Lin, Y. L.; Chen, S. Y;; Tan, D. T. W.; Chou, T. Y;; Tsai, I. S.; Li, L,;
Hsieh, S. L., CLEC5A regulates Japanese encephalitis virus-induced neuroinflammation and lethality.
PLoS Pathog, 2012, 8, e1002655. FACULTY OF 1000 (f1000 Factor 8.0-must read)

« Wu, M. F; Chen, S. T.; Yang, A. H.; Lin, W. W,; Lin, Y. L.; Chen, N. J.; Tsai, IS.; Li, L.; Hsieh, S. L,
CLEC5A modulates dengue virus-induced inflammasome activation in human macrophages. Blood,
2013, 121, 95-106.

* Tung, Y. L.; Wu, M. F.; Wang, G. J.; Hsieh, S. L., Nanostructured electrochemical biosensor for the ‘
detection of the weak binding between the dengue virus and the CLEC5A receptor. Nanomedicine, [
2014, in press.

Research Interests
Glycoimmunology

Research in the Hsieh lab encompasses the identification of glycans-binding proteins
critical for host-pathogen interaction and immunomodulation, and production of monoclonal
antibodies as potential novel therapeutic agents for anti-inflammation. New technology
to detect weak interaction between glycans and lectins is developed to identify lectins
receptors recognizing intact icosahedral virions, microparticles, microorganisms, and
various glycoconjugates. Antagonistic bi-specific mAbs, and recombinant fusion proteins
are being developed for immunomodulation to control aseptic and non-aseptic inflammatory
diseases. Functions of novel polymorphic C-type lectins located in ER, Golgi and
endosomes are being investigated systemically to reveal their impacts in the establishment
of inflammatory reactions and human diseases.
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Wen-Hwa Lee ZXE

Distinguished Research Fellow
SIERE

whlee@gate.sinica.edu.tw

Education and Positions

.

B.S., Biology, National Taiwan Normal University, 1968-1972

MS, Biochemistry, National Taiwan University, 1975-1977

Ph.D., Molecular Biology, University of California at Berkeley, 1978-1981

Postdoctoral, Molecular Biology, University of California at Berkeley, 1981-1982

Research Scientist, Cetus Corporation at Berkeley, California, 1982-1983

Visiting Scientist, Lawrence Berkeley Laboratory, Berkeley, 1983-1984

Assistant Professor, Assoc. Professor, 1984-1990, Professor, 1990-1991, University of California at San Diego
Professor/Chairman, Department of Molecular Medicine, Institute of Biotechnology, University of Texas Health
Science Center at San Antonio, 1991-2003

Member, NIH Cell Biology & Physiology Study Section I, 1992-1996

Member, NCI Cancer Center Study Group IRG A, 1998-2002

Donald Bren Professor, 2003-2013, Chairman, 2005-2008, Department of Biological Chemistry, University of
CA at Irvine

Distinguished Research Fellow, Genomics Research Center, Academia Sinica, 2012-present

President, China Medical University (on secondment), 2014-present

Honors

A.P. McDermott Distinguished University Professor, UTHSC-SA, 1991
NIH Director Lectureship, 1991

Outstanding Scientific Achievement, SCBA, 1992

Alcon Research Award, 1994

Elected Member, Sinica Academia, ROC, 1994

F.E. Shideman-Sterling Award, Univ. of Minnesota, 1999

Presidential Award, SCBA, 2001

Outstanding Alumni Award, National Taiwan Normal University, 2002
First Class Medal, Dept. of Health, Taiwan, 2002

Inducted Member, Texas Hall of Fame for Science, Mathematics and Technology, 2003
Donald Bren Chair Professorship, Univ. California , Irvine, 2003

Selected Publications

Lee, W. H.; Shew, J. Y;; Hong, F. D.; Sery, T. W.; Donoso, L. A.; Young, L. J.; Bookstein, R.; Lee, E. Y., The
retinoblastoma susceptibility gene encodes a nuclear phosphoprotein associated with DNA binding activity.
Nature, 1987, 329, 642-5.

Huang, H. J.; Yee, J. K.; Shew, J. Y.; Chen, P. L.; Bookstein, R.; Friedmann, T, Lee, E. Y.; Lee, W. H.,
Suppression of the neoplastic phenotype by replacement of the RB gene in human cancer cells. Science,
1988, 242, 1563-6.

Li, S.; Ting, N. S.; Zheng, L.; Chen, P. L.; Ziv, Y.; Shiloh, Y.; Lee, E. Y.; Lee, W. H., Functional link of BRCA1
and ataxia telangiectasia gene product in DNA damage response. Nature, 2000, 406, 210-5.

Furuta, S.; Wang, J. M.; Wei, S;; Jeng, Y. M,; Jiang, X.; Gu, B.; Chen, P. L.; Lee, E. Y.; Lee, W. H., Removal
of BRCA1/CtIP/ZBRK1 repressor complex on ANG1 promoter leads to accelerated mammary tumor growth
contributed by prominent vasculature. Cancer Cell, 2006, 10, 13-24.

Furuta, S.; Jeng, Y. M.; Zhou, L.; Huang, L.; Kuhn, I.; Bissell, M. J.; Lee, W. H., IL-25 causes apoptosis of IL-
25R-expressing breast cancer cells without toxicity to nonmalignant cells., Sci Transl Med, 2011, 3, 78ra31.
Wei, P. C.; Hsieh, Y. H.; Su, M. |; Jiang, X.; Hsu, P. H.; Lo, W. T.; Weng, J. Y.; Jeng, Y. M.; Wang, J. M.; Chen,
P.L.; Chang, Y. C.; Lee, K. F,; Tsai, M. D.; Shew, J. Y.; Lee, W. H., Loss of the oxidative stress sensor NPGPx
compromises GRP78 chaperone activity and induces systemic disease. Mol Cell, 2012, 48, 747-59.

Chang, Y. C.; Yu, Y. H,; Shew, J. Y.; Lee, W. J.; Hwang, J. J.; Chen, Y. H.; Chen, Y. R.; Wei, P. C.; Chuang, L. M,;
Lee, W. H., Deficiency of NPGPx, an oxidative stress sensor, leads to obesity in mice and human. EMBO Mol
Med, 2013, 5, 1165-79.
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e Zhu, J.; Zhou, L.; Wu, G.; Konig, H.; Lin, X,; Li, G.; Qiu, X. L.; Chen, C. F.; Hu, C. M.; Goldblatt, E.;
Bhatia, R.; Chamberlin, A. R.; Chen, P. L.; Lee, W. H., A novel small molecule RAD51 inactivator
overcomes imatinib-resistance in chronic myeloid leukaemia. EMBO Mol Med, 2013, 5, 353-65.

* Huang, C. K;; Yang, C. Y.; Jeng, Y. M.; Chen, C. L.; Wu, H. H.; Chang, Y. C.; Ma, C.; Kuo, W. H;
Chang, K. J.; Shew, J. Y.; Lee, W. H., Autocrine/paracrine mechanism of Interleukin-17B receptor
promotes breast tumorigenesis through NF-kB-mediated anti-apoptotic pathway. Oncogene, in
press.

* Hu, C. M,; Zhu, J.; Guo, X. E.; Chen, W.; Qiu, X. L.; Ngo, B.; Chien, R.; Wang, Y. V.; Tsai, C. Y.; Wu,
G. K.; Kim, Y.; Lopez, R.; Chamberlin, A. R.; Lee, E. Y. H. P.; Lee, W. H., Novel small molecules |
disrupting Hec1/Nek2 interaction ablate tumor progression by triggering Nek2 degradation through
a death-trap mechanism. Oncogene, in press.

Research Interests

This lab co-discovered the first human tumor suppressor gene, Retinoblastoma gene (RB), in late
1980 that plays essential roles in maintaining genomic stability and preventing tumor formation. In
addition, we have elucidated RB interaction networks, which modulate RB suppressing activity. One
of the RB-interacting proteins, Hec1, is overly expressed in most cancer cells and plays essential
roles in chromosome segregation by interacting with several proteins that modulate the G2/M phase.
Hec1 is phosphorylated by a mitotic kinase Nek2. We have identified small molecules that disrupt
the interaction between Nek2 and Hec1, and may offer a novel agent to treat cancer. We worked on
two human breast cancer susceptibility genes, BRCA1 & BRCA2 and have established their dual
participation in transcription regulation and DNA damage repair. The BRCA2 via its BRC repeats
binds to RAD51, which important for recombination reaction of DNA. Small molecules that disrupt
the interaction between BRC repeat and Rad51 have been isolated. These small compounds offer a
potential to develop new combinatorial treatment with chemotherapy or radiation therapy. Recently,
we are focus in elucidation of the roles of microenvironment in breast and pancreatic tumorigenesis.
Our previous work has identified a novel Interleukin-17B receptor / Interleukin-17B (IL-17RB/IL-17B)
pathway can promote tumorigenic activity in IL-17RB overexpression breast and pancreatic cancer
cells. Treatment with antibody against IL-17RB blocked tumor metastasis and promoted survival in a
mouse xenograft model. These findings illustrate a key mechanism underlying the highly aggressive
characteristics of these cancers and provide a practical approach to tackle these diseases.
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Kuo-l Lin ME®

Research Fellow
MRE

kuoilin@gate.sinica.edu.tw

Education and Positions

* Ph.D., Molecular Microbiology and Immunology, The Johns Hopkins University, 1998

» Postdoctoral Fellow, Columbia University, 1998-2003

» Associate Research Scientist, Columbia University, 2003-2004

+ Assistant Research Fellow, Genomics Research Center, Academia Sinica, 2004-2009
» Associate Research Fellow, Genomics Research Center, Academia Sinica, 2009-2014
» Research Fellow, Genomics Research Center, Academia Sinica, 2014-present

+ Adjunct Associate Professor, Institute of Immunology, National Taiwan University, 2010

Honor

+ Betty Lee Hampil Honorary Fellowship, Dept. of Molecular Microbiology and Immunology, The Johns Hopkins University, 1995
» Phi Beta Kappa, The Johns Hopkins University, 1999

* The Leukemia and Lymphoma Society Fellowship, 1999-2002

« Li Foundation Heritage Prize, 2005

* 1st ASAIHL-Scopus Young Scientist Award, 2008

» Career Development Award, Academia Sinica, 2010

+ Outstanding Research Award, National Science Council, 2013

* Young Scientist Award, TienTe Lee Biomedical Foundation, 2014

Selected Publications

« Shaffer, A. L.; Lin, K.-I.; Kuo, T.-C.; Yu, X.; Hurt, E. M.; Rosenwald, A.; Giltnane, J. M.; Yang, L.; Zhao, H.; Calame, K.; Staudt, L. M.,
Blimp-1 orchestrates plasma cell differentiation by extinguishing the mature B cell gene expression program. Immunity, 2002, 17, 51-62.

» Calame, K. L.; Lin, K.-l.; Tunyaplin, C., Regulatory mechanisms that determine the development and function of plasma cells. Annu
Rev Immunol, 2003, 21, 205-30.

* Lin, F.-R.; Kuo, H.-K.; Ying, H.-Y.; Yang, F.-H.; Lin, K.-I., Induction of apoptosis in plasma cells by B lymphocyte-induced maturation
protein-1 knockdown. Cancer Res, 2007, 67, 11914-23.

* Chan, Y.-H.; Chiang, M.-F.; Tsai, Y.-C.; Su, S.-T.; Chen M.-H.; Hou, M.-S_; Lin, K.-I. Absence of the transcriptional repressor Blimp-1
in hematopoietic lineages reveals its role in the conventional dendritic cell homeostatic development and function. J Immunol, 2009,
183, 7039-46.

* Lin, F.-R.; Huang, S.-Y.; Hung, K.-H.; Su, S.-T.; Chung, C.-H.; Matsuazwa, A.; Hsiao, M.; Ichijo, H.; Lin, K.-l., ASK1 promotes
apoptosis of normal and malignant plasma cells. Blood, 2012, 120, 1039-47.

* Ying, H.-Y,; Su, S.-T; Hsu, P.-H.; Chang, C.-C.; Lin, I.-Y,; Tseng, Y.-H.; Tsai, M.-D.; Shih, H.-M; Lin, K.-I., SUMOQylation of Blimp-1 is
critical for plasma cell differentiation. EMBO Rep, 2012, 13, 631-7.

* Huang, H.-W.; Chen, C.-H.; Lin, C.-H.; Wong, C.-H.; Lin, K.-I., B-cell maturation antigen is modified by a single N-glycan chain that
modulates ligand binding and surface retention. Proc Natl Acad Sci USA, 2013, 110, 10928-33.

* Chiang, M.-F; Yang, S.-Y,; Lin, I-Y.; Hong, J.-B.; Lin, S.-J.; Ying, H.-Y.; Chen, C.-M.; Wu, S.-Y;; Liu, F.-T.; Lin, K.-I., Inducible deletion
of the Blimp-1 gene in adult epidermis causes granulocyte-dominated chronic skin inflammation in mice. Proc Natl Acad Sci USA,
2013, 110, 6476-81.

 Lin, I-Y;; Chiu, F.-L.; Yeang, C.-H.; Chen, H.-F.; Chuang, C.-Y.; Yang, S.-Y.; Hou, P.-S.; Sintupisut, N.; Ho, H.-N.; Kuo, H.-C.; Lin, K.-
I., Suppression of the SOX2 neural effector gene by PRDM1 promotes human germ cell fate in embryonic stem cells. Stem Cell
Reports, 2014, 2, 189-204.

* Chen, J.-R;; Yu, Y.-H.; Tseng, Y.-C.; Chiang, W.-L.; Chiang, M.-F.; Ko, Y.-A.; Chiu, Y.-K.; Ma, S.-H.; Wu, C.-Y,; Jan, J.-T.; Lin, K.-I.; Ma,
C.; Wong, C.-H., Vaccination of monoglycosylated hemagglutinin induces cross-strain protection against influenza virus infections.
Proc Natl Acad Sci USA, 2014, 111, 2476-81.

Research Interests

Regulatory mechanisms in immune system Mode alaﬁlmnlrlﬁrzg;\un;:;c;ai'l‘mnﬂ inflammatory Sumuylatiiﬂcfﬁl\mpﬂ is important for dliving‘

Prysiciogica sate arnavon

Research work in Lin’s laboratory combines molecular biology and mouse
gene knockout model to understand the mechanisms of gene expression
or post-translational modification in regulation of the immune system
development and function. The major research interests are listed in the

follows: Role of Blimp-1

Aworking mode o the uncton of PROMI (Bkmp-1)  Suppression of Ask' by Bimp-1 mantains

» Gene regulatory circuits in the immune system, focusing on studying In e ifaramtation by hESCE s ool B > ¥
the mode of action of a master regulator of cellular differentiation, e —_
) (e > @) e L
Blimp-1 > @ e
* Molecular mechanisms of tumorigenesis of plasma cells and mature B cells ok N e

Transcriptional regulation in dendritic cell development and maturation

| ! C e s WA lasma cell
» Glycomics and glycobiology in B cells s
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% | Michael Hsico BRR
M Associate Research Fellow
=]

mhsiao@gate.sinica.edu.tw

Education and Positions Honors

National Cancer Institute Post-Doctoral Fellowship, 1991-1993
« First Prize, Tumor Section, Congress for the Neurological
Surgeons, 1997

» D.V.M,, National Taiwan University, 1983
» Ph.D., Pathology, University of Southern California, 1991
» Postdoctoral Fellow, University of California at San Diego, - Young Investigator Award, American Association for the

1991-1993 Neurological Surgeons and Congress for Neurological
» Postgraduate Biochemist, University of California at San Surgeons, 1998

Diego, 1993-1994

First prize, Taiwan Association for Veterinary Medicine, 1999

» Senior Research Associate, Stanford University, 1994-1998 « Second Prize, Asia-Pacific Congress on Oral cavity Cancer,
» Associate Investigator of Medical Education and Research, 2008
Kaohsiung Veterans General Hospital, 1998-2005 « Editorial Board, Am J Cancer Res, 2011, Journal of Cancer

« Adjunct Associate Professor of Veterinary Medicine, National Therapeutics and Research, 2011
Taiwan University, 1998-present « ad hoc reviewer for Ann Surg Oncol., BBA-Mol Cell Res,

. . Biochimie, Brit J Cancer, Cancer, Cancer Gene Therapy,
Assoua.te Rgsearch Fellow, Genomics Research Center, Cancer Lett, Cancer Res, Clin Exp Metastasis, Eur J
Academia Sinica, 2005-present Cancer, Gene Ther, Gut, Histol Histopathol, Int J Cancer, J

» Adjunct Associate Professor of Biology, National Defense Biomed Biotech, J Cancer Mol, J Phys Chem C, Nanoscale,
Medical College, 2006-present Oncogene, Oral Oncol, PLoS One, Stem Cells

Selected Publications

* Tsai, W. C.; Hsu, P. W,; Lai, T. C.; Chau, G. Y,; Lin, C. W.; Chen, C. M.; Lin, C. D.; Liao, Y. L.; Wang, J. L.; Chau, Y. P;; Hsu, M.
T.; Hsiao, M.; Huang, H. D.; Tsou, A. P., MicroRNA-122, a tumor suppressor microRNA that regulates intrahepatic metastasis of
hepatocellular carcinoma. Hepatology, 2009, 49, 1571-82.

* Chen, M. W,; Hua, K. T.; Kao, H. J.; Chi, C. C.; Wei, L. H.; Johansson, G.; Shiah, S. G.; Chen, P. S.; Jeng, Y. M.; Cheng, T. Y,; Lai,
T. C.; Chang, J. S.; Jan, Y. H.; Chien, M. H.; Yang, C. J.; Huang, M. S.; Hsiao, M.; Kuo, M. L., H3K9 histone methyltransferase G9a
promotes lung cancer invasion and metastasis by silencing the cell adhesion molecule Ep-CAM. Cancer Res, 2010, 70, 7830-40.

* Hua, K. T.; Tan, C. T.; Johansson, G.; Lee, J. M,; Yang, P. W,; Lu, H. Y;; Chen, C. K,; Su, J. L.; Chen, P. B.; Wu, Y. L.; Chi, C. C.; Kao,
H. J.; Shih, H. J.; Chen, M. W.; Chien, M. H.; Chen, P. S.; Lee, W. J.; Cheng, T. Y.; Rosenberger, G.; Chai, C. Y.; Yang, C. J.; Huang, M.
S.; Lai, T. C.; Chou, T. Y,; Hsiao, M.; Kuo, M. L., N-a-acetyltransferase 10 protein suppresses cancer cell metastasis by binding PIX
proteins and inhibiting Cdc42/Rac1 activity. Cancer Cell, 2011, 19, 218-31.

* Jan, Y. H,; Tsai, H. Y,; Yang, C. J.; Huang, M. S,; Yang, Y. F,; Lai, T. C,; Lee, C. H.; Jeng, Y. M,; Huang, C. Y.; Su, J. L.; Chuang, Y. J.;
Hsiao, M., Adenylate kinase-4 is a marker of poor clinical outcomes that promotes metastasis of lung cancer by downregulating the
transcription factor ATF3. Cancer Res, 2012, 72, 5119-29.

» Lin, F. C.; Liu, Y. P; Lai, C. H.; Shan, Y. S; Cheng, H. C.; Hsu, P. |; Lee, C. H.; Lee, Y. C.; Wang, H. Y.; Wang, C. H.; Cheng, J.
Q.; Hsiao, M.; Lu, P. J., RUNX3-mediated transcriptional inhibition of Akt suppresses tumorigenesis of human gastric cancer cells.
Oncogene, 2012, 31, 4302-16.

* Tsai, W. C.; Hsu, S. D.; Hsu, C. S;; Lai, T. C.; Chen, S. J.; Huang, H. D.; Shen, R.; Huang, Y.; Lee, C. H.; Tsai, T. F.; Chen, H. C.; Hsu, M.
T.; Wu, J. C.; Shiao, M. S.; Hsiao, M.; Tsou, A. P., MicroRNA-122 plays a critical role in liver homeostasis and hepatocarcinogenesis.
J Clin Invest, 2012, 122, 2884-97.

* Liu, Y. P; Liao, W. C.; Ger, L. P;; Chen, J. C.; Hsu, T. |.; Lee, Y. C.; Chang, H. T.; Chen, Y. C.; Jan, Y. H.; Lee, K. H.; Zeng, Y. H,;
Hsiao, M.; Lu, P. J., Carboxyl-terminal modulator protein positively regulates akt phosphorylation and acts as an oncogenic driver in
breast cancer. Cancer Res, 2013, 73, 6194-205.

* Tsai,H.Y, Yang, Y. F; Wu,A. T.; Yang, C. J.; Liu, Y. P,; Jan, Y. H.; Lee, C. H.; Hsiao, Y. W.; Yeh, C. T.; Shen, C. N.; Lu, P. J.; Huang, M.
S.; Hsiao, M., Endoplasmic reticulum ribosome-binding protein 1 (RRBP1) overexpression is frequently found in lung cancer patients
and alleviates intracellular stress-induced apoptosis through the enhancement of GRP78. Oncogene, 2013, 32, 4921-31.

* Liu, C. H.; Chen, T. C.; Chau, G. Y,; Jan, Y. H.; Chen, C. H,; Hsu, C. N.; Lin, K. T.; Juang, Y. L.; Lu, P. J.; Cheng, H. C.; Chen, M.
H.; Chang, C. F.; Ting, Y. S.; Kao, C. Y.; Hsiao, M.; Huang, C. Y., An analysis of protein-protein interactions in cross-talk pathways
reveals CRKL as a novel prognostic marker in hepatocellular carcinoma. Mol Cell Proteomics, 2013, 12, 1335-49.

* Liu, Y. P; Yang, C. J.; Huang, M. S.; Yeh, C. T.; Wu, A. T,; Lee, Y. C.; Lai, T. C,; Lee, C. H.; Hsiao, Y. W,; Lu, J.; Shen, C. N,; Lu, P. J.;
Hsiao, M., Cisplatin selects for multidrug-resistant CD133+ cells in lung adenocarcinoma by activating Notch signaling. Cancer Res,
2013, 73, 406-16.

Research Interests

» Targeting tumor growth/survival pathways to enhance tumor chemosensitivity and/or radiosensitivity.
* Novel strategies to overcome tumor metastasis
* Novel microarray based gene discovery associated with tumor metastasis
« Viral or pharmacological compounds based inhibition of PI3K/Akt pathway to inhibit tumor invasion and migration
» Therapeutical interventions using tumor metastasis suppressor genes in preclinical trial settings
» Establishment of novel real-time 3D quantifiable metastatic tumor models to investigate tumor metastasis dynamics and
evaluate therapeutical efficacy
« Utilization of high-throughput proteomic analysis for the identification of novel tumor metastasis markers and therapeutical
evaluations.
» Development of nanoparticle-mediated high-throughput transfection platforms to identify and characterize novel gene
expression functional consequences.
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Chia-Ning Shen i ZxE
Associate Research Fellow and Deputy Director
Bl ERPINEEE

cnshen@gate.sinica.edu.tw

Education and Positions

» Ph.D., Developmental Biology Program, University of Bath, 2002

» Postdoctoral Fellow, Centre For Regenerative Medicine, University of Bath, 2002-2004

» Assistant Research Fellow, Genomics Research Center, Academia Sinica, 2004-2012

+ Associate Research Fellow, Genomics Research Center, Academia Sinica, 2012-present
» Deputy Director, Genomics Research Center, Academia Sinica, 2013-present

Honors

« Travel award of Japan Society for the promotion of science for attending NPG Nature Asia-Pacific Network Meeting, 2007
+ Travel award of International Society of Stem Cell Research for attending 10th ISSCR Annual Meeting, 2012

Selected Publications

* Shen, C. N.; Slack, J. M.; Tosh, D., Molecular basis of transdifferentiation of pancreas to liver. Nat Cell Biol, 2000, 2, 879-87.

» Shen, C. N.; Seckl, J. R.; Slack, J. M.; Tosh, D., Glucocorticoids suppress beta-cell development and induce hepatic metaplasia in
embryonic pancreas. Biochem J, 2003, 375, 41-50.

« Shen, C. N.; Burke, Z. D.; Tosh, D., Transdifferentiation, metaplasia, and tissue regeneration. Organogenesis, 2004, 1, 36-44.

* Susanto, J. ; Lin, Y. H.; Chen, Y. N.; Shen, C. R;; Yan, Y. T.; Tsai, S. T.; Chen C. H.; Shen C. N., Porphyrin homeostasis maintained
by ABCG2 regulates self-renewal of embryonic stem cells PLoS ONE, 2008, 3, e4023.

* Wu, S.Y;; Hsieh, C. C.; Wu, R. R.; Susanto, J.; Liu, T. T.; Shen, C. R.; Chen, Y.; Su, C. C.; Chang, F. P.; Chang, H. M.; Tosh, D.; Shen, C.
N., Differentiation of pancreatic acinar cells to hepatocytes requires an intermediate cell type. Gastroenterology, 2010, 138, 2519-30.

« Tsai, H. A.; Wu, R. R.; Lee, I. C.; Chang, H. Y.; Shen, C. N.; Chang, Y. C., Selection, enrichment, and maintenance of self-renewal
liver stem/progenitor cells utilizing polypeptide polyelectrolyte multilayer films. Biomacromolecules, 2010, 11, 994-1001.

* Tsai, S. T.; Tsou, C. C.; Mao, W. Y.; Chang, W. C.; Han, H. Y.; Hsu, W. L.; Li, C. L.; Shen, C. N.; Chen, C. H., Label-free quantitative
proteomics of CD133-positive liver cancer stem cells. Proteome Sci, 2012, 10, 69.

« Lin, Y. H,; Chang, H. M.; Chang, F. P.; Shen, C. R;; Liu, C. L.; Mao, W. Y.; Lin, C. C.; Lee, H. S.; Shen, C. N., Protoporphyrin IX
accumulation disrupts mitochondrial dynamics and function in ABCG2-deficient hepatocytes. FEBS letters, 2013, 587, 3202-9.

Research Interests

Somatic Cell Reprogramming and Pancreatic Diseases

The explosion of interest in somatic cell reprogramming has been fueled by their potential as a limitless source of cells to repair
damaged tissues. However, whether naturally occurring cell reprogramming such as transdifferentiation (metaplasia) has a role
in disease progression will also be needed to address. Currently, we have three research directions: (1) Islet transplantation
has been recognized as an efficient therapeutic approach for treating type | diabetes, however, “shortage of donor supply”
limited the usage. Whether stem cells exist in adult pancreatic tissues remains unclear, we have been trying to covert
(transdifferentiate) cells of alternative resources to beta-cells. (2) Pancreatic ductal adenocarcinoma (PDAC) is one of the most
lethal forms of pancreatic cancer as the overall five years survival rate was 6%. It has been shown that the exocrine pancreas
undergoes acinar-to-ductal transdifferentiation (metaplasia) in both chronic pancreatitis and pancreatic cancer suggesting a
key role of acinar cell metaplasia in pancreatic carcinogenesis. We have been trying to identify the key factor that modulating
acinar cell reprogramming in pancreatitis which would contribute to development of cancer in pancreas. (3) Existences of
cancer stem/initiating cells in PDAC and other forms of solid tumors may be the
causes of chemo-resistance and cancer metastasis in patients. We are working
on defining whether cancer stemness is derived from reprogramming and
developing strategies for targeting cancer stem/initiating cells.
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Education and Positions

» Ph.D., Graduate Institute of Epidemiology, School of Public Health, National Taiwan University, Taipei, Taiwan, 2006

» Postdoctoral Fellow, Genomics Research Center, Academia Sinica, Taipei, Taiwan, 2006-2011

» Associate Research Fellow, Molecular and Genomic Epidemiology Center, China Medical University Hospital, Taichung, Taiwan,
2011-2013

» Associate Professor, Graduate Institute of Clinical Medicine, China Medical University, Taichung, Taiwan, 2011-2013

» Associate Research Fellow, Genomics Research Center, Academia Sinica, Taipei, Taiwan, 2013-present

Honors

» Prof. K-P Chen Award for the Best Public Health Paper, Taiwan Public Health Association, 2004

Distinguished Postdoctoral Scholar of Academia Sinica, 2007-2008

» The 20th Wang Ming-Ning Award , 2010 (as a REVEAL-HBYV study group member)

« Ta-You Wu Memorial Award, National Science Council, Taiwan, 2013

» The 2013 Award for Outstanding Contributions in Science and Technology, Executive Yuan, 2013 (co-awardee: Prof. Chien-Jen
Chen and Dr. Mei-Hsuan Lee)

Selected Publications

* Yang, H. I; Lu, S. N; Liaw, Y. F; You, S. L.; Sun, C. A,; Wang, U. Y.; Hsiao, C. K.; Chen, P. J.; Chen, D. S.; Chen, C. J., Taiwan
Community-Based Cancer Screening Project Group. Hepatitis B e antigen and the risk of hepatocellular carcinoma. N Engl J Med,
2002, 347, 168-74.

* Chen, C. J;; Yang, H. |; Su, J.; Jen, C. L,; You, S. L,; Lu, S. N,; Huang, G. T,; lloeje, U. H., REVEAL-HBV Study Group. Risk of
hepatocellular carcinoma across a biological gradient of serum hepatitis B virus DNA level. JAMA, 2006, 295, 65-73.

* Yang, H. |; Yeh, S. H.; Chen, P. J.; lloeje, U. H.; Jen, C. L.; Su, J.; Wang, L. Y.; Lu, S. N;; You, S. L.; Chen, D. S,; Liaw, Y. F,; Chen, C. J.,
REVEAL-HBV Study Group. Associations between hepatitis B virus genotype and mutants and the risk of hepatocellular carcinoma.
J Natl Cancer Inst, 2008, 100, 1134-43.

* Yang, H. |.; Sherman, M.; Su, J.; Chen, P. J.; Liaw, Y. F; lloeje, U. H.; Chen, C. J., Nomograms for risk of hepatocellular carcinoma in
patients with chronic hepatitis B virus infection. J Clin Oncol, 2010, 28, 2437-44.

* Liu, J.; Yang, H. |; Lee, M. H.; Lu, S. N.; Jen, C. L.; Wang, L. Y.; You, S. L.; lloeje, U. H.; Chen, C. J., Incidence and determinants of
spontaneous hepatitis B surface antigen seroclearance: a community-based follow-up study. Gastroenterology, 2010, 139, 474-82.

* Yang, H. I; Yuen, M. F;; Chan, H. L. Y;; Han, K. H.; Chen, P. J.; Kim, D. Y.; Ahn, S. H.; Chen, C. J.; Wong, V. W. S,; Seto, W. K.,
REACH-B Working Group. Risk estimation for hepatocellular carcinoma in chronic hepatitis B (REACH-B): development and
validation of a predictive score. Lancet Oncol, 2011, 12, 568-74.

* Yang, H. |.; Hung, H. L.; Lee, M. H,; Liu, J. C.; Jen, C. L,; Su, J.; Wang, L. Y,; Lu, S. N; You, S. L.; lloeje, U. H.; Chen, C. J., Risk
Evaluation of Viral Load Elevation and Associated Liver Disease/Cancer-HBV (REVEAL-HBV) Study Group. Incidence and
determinants of spontaneous seroclearance of hepatitis B e antigen and DNA in patients with chronic hepatitis B. Clin Gastroenterol
Hepatol, 2012, 10, 527-34.

Research Interests
Our lab is dedicating to the following topics:

» Hepatitis Epidemiology: Delineating incidence and determinants of milestone transitions and disease progression in the
natural history of chronic hepatitis B and C using longitudinal follow-up study

» Translational Epidemiology: Development and validation of risk prediction instruments which integrated multiple non-
invasive clinical parameters for the prediction of marker transition and adverse sequelae of chronic hepatitis B and C

+ Immunoepidemiology of Viral Hepatitis: Investigating roles of immunological factors of host on important outcomes of viral
hepatitis using high-throughput molecular and genomic techniques

» Immunoprevention of Major Cancers: Exploring useful genomic,
proteomic, and egcomic pre-diagnostic biosignatures for predicting Prevention Strategy for Chronic Viral Hepatitis by Risk Prediction/Stratification

major cancers in order to develop novel tactics in cancer early mm—
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Wou-Shiun Hou RERE)

Assistant Research Fellow
ERRRE

wshou@gate.sinica.edu.tw

Education and Positions

Ph.D., Biomedical Sciences, Mount Sinai School of Medicine, New York University, 2001
Postdoctoral Associate, Massachusetts Institute of Technology, 2001-2006
Assistant Research Fellow, Genomics Research Center, Academia Sinica, 2006-present

Honors

Arthritis Foundation Travel Awards, 2001 and 2003

Selected Publications

Hou, W. S.; Bromme, D.; Zhao, Y.; Mehler, E.; Dushey, C.; Weinstein, H.; Miranda, C. S.; Fraga, C.; Greig, F.; Carey, J.; Rimoin, D.
L.; Desnick, R. J.; Gelb, B. D., Characterization of novel cathepsin K mutations in the pro and mature polypeptide regions causing
pycnodysostosis. J Clin Invest, 1999, 103, 731-8.

Li, Z.; Hou, W. S.; Bromme, D., Collagenolytic activity of cathepsin K is specifically modulated by cartilage-resident chondroitin
sulfates. Biochemistry, 2000, 39, 529-36.

Hou, W. S;; Li, Z,; Gordon, R. E.; Chan, K;; Klein, M. J.; Levy, R.; Keysser, M.; Keyszer, G.; Bromme, D., Cathepsin k is a critical
protease in synovial fibroblast-mediated collagen degradation. Am J Pathol, 2001, 159, 2167-77.

Hou, W. S.; Li, W.; Keyszer, G.; Weber, E.; Levy, R.; Klein, M. J.; Gravallese, E. M.; Goldring, S. R.; Bromme, D., Comparison of
cathepsins K and S expression within the rheumatoid and osteoarthritic synovium. Arthritis Rheum, 2002, 46, 663-74.

Li, Z.; Hou, W. S.; Escalante-Torres, C. R.; Gelb, B. D.; Bromme, D., Collagenase activity of cathepsin K depends on complex
formation with chondroitin sulfate. J Biol Chem, 2002, 277, 28669-76.

Everts, V.; Hou, W. S.; Rialland, X.; Tigchelaar, W.; Saftig, P.; Bromme, D.; Gelb, B. D.; Beertsen, W., Cathepsin K deficiency in
pycnodysostosis results in accumulation of non-digested phagocytosed collagen in fibroblasts. Calcif Tissue Int, 2003, 73, 380-6.
Hou, W. S.; Li, Z.; Buttner, F. H.; Bartnik, E.; Bromme, D., Cleavage site specificity of cathepsin K toward cartilage proteoglycans and
protease complex formation. Biol Chem, 2003, 384, 891-7.

Hou, W. S.; Van Parijs, L., A Bcl-2-dependent molecular timer regulates the lifespan and immunogenicity of dendritic cells. Nat
Immunol, 2004, 5, 583-9.

Zhang, X. S.; Huang, H.; Yuan, J. Y.; Sun, D. M.; Hou, W. S.; Gordon, J.; Xiang, J., CD4(-)8(-) dendritic cells prime CD4(+) T
regulatory 1 cells to suppress antitumor immunity. J Immunol, 2005, 175, 2931-7.

Kirsch, D. G.; Santiago, P. M.; di Tomaso, E.; Sullivan, J. M.; Hou, W. S.; Dayton, T.; Jeffords, L. B.; Sodha, P.; Mercer, K. L.; Cohen,
R.; Takeuchi, O.; Korsmeyer, S. J.; Bronson, R. T.; Kim, C. F.; Haigis, K. M.; Jain, R. K.; Jacks, T., p53 controls radiation-induced
gastrointestinal syndrome in mice independent of apoptosis. Science, 2010, 327, 593-6

Research Interests

The research in the Hou lab is focusing on the mechanisms underlying dendritic cell homeostasis. Using genetics, biochemical
and immunologic approaches, the lab are specifically studying on:

Control of dendritic cell survival and turnover
Interaction of dendritic cell turnover with infection agents and tumors
Deregulation of dendritic cell survival/turnover in immune system and disease development
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Assistant Research Fellow
BARE

jeanlu@gate.sinica.edu.tw ‘

Education and Positions

+ B.S. Department of Medical Technology, National Taiwan University, Taiwan, 1988-1992

» M.S. Institute of Molecular Medicine, National Taiwan University, Taiwan, 1992-1994

» Ph.D. Institute of Microbiology, National Taiwan University, Taiwan, 1995-2000

» Postdoctoral Fellow, Graduate Institute of Microbiology, College of Medicine, National Taiwan University, Taiwan, 2001-2003

» Postdoctoral Fellow/Associate, Molecular, Department of Cellular, and Developmental Biology, Yale University, USA, 2003-2007

» Assistant Research Fellow, Stem Cell Program, Genomics Research Center, Academia Sinica, Taiwan, 2007-present

» Co-PI, National RNAicore Facility Plateform, Academia Sinica, 2009-present

» Adjunct Assistant Professor, Genomics and System Biology Program, College of Life Science, National Taiwan University, Taiwan,
2010-present

Honors

» Outstanding Paper Award, National Taiwan University, 2002
» Ruth L. Kirschstein National Research Service Award Fellowship,2003-2005

Selected Publications

* Lu, J.,, Chen, S.Y,, Chua, H.H,, Liu, Y.S., Huang, Y.T., Chang, Y., Chen, J.Y., Sheen, T.S., and Tsai, C.H., Upregulation of tyrosine
kinase TKT by the Epstein-Barr virus transactivator Zta. J Virol, 2000, 74, 7391-9.

e Lu, J., Chua, H.H., Chen, S.Y,, Chen, J.Y,, and Tsai, C.H., Regulation of matrix metalloproteinase-1 by Epstein-Barr virus proteins.
Cancer Res, 2003, 63, 256-62.

e Lu, J., Lin, W.H., Chen, S.Y,, Longnecker, R., Tsai SC., Chen C.L., and Tsai, C.H., Syk tyrosine kinase mediates Epstein-Barr virus
latent membrane protein 2A-induced cell migration in epithelial cells. J Biol Chem, 2006, 281, 8806-14.

* Lu, J., Hou, R, Booth, C.J., Yang, S.H., Snyder, M., Defined culture conditions of human embryonic stem cells. PNAS, 2006, 703,
5688-93.

* Wang, C.H., Ma, N.H., Lin, Y.T., Wu, C.C., Hsiao, M., Lu, F.L., Yu, C.C., Chen, S.Y., and Lu, J.,* A shRNA functional screening in
embryonic stem cells reveals Nme6 and Nme7 signaling are crucial for stem cell renewal. Stem Cells, 2012, 30, 2199-211.

* Lu, FL, Yu, C.C,, Chiu, H.H., Liu, H.E., Chen, S.Y,, Lin, S.F.,, Goh, T.Y., Hsu, H.C., Chien, C.H., Wu, H.C., Chen, M.S., Schuyler, S.C.,
Hsieh, W.S., Wu, M.H., Lu, J.,* Sonic hedgehog antagonists induce cell death in acute myeloid leukemia cells in the presence of
lipopolysaccharides, tumor necrosis factor-a, or interferons. Invest New Drug, 2013, 31, 823-32.

* Wang, C.H., Ma, N, Lin, Y.T., Wu, C.C., Wu, H.J., Yu, C.C., Hsiao, M., Lu, F.L., Schuyler, S.C., and Lu, J.,* Array-based high
throughput screen in mouse embryonic stem cells with shRNAs. Curr Protoc Stem Cell Biol, 2013, 26, 5C.3.1-5C.3.19.

* Huang H.N., Chen, S.Y., Hwang, S.M., Yu, C.C., Su, M.W., Mai, W., Wang, H.W., Cheng,W.C., Schuyler, S.C., Ma, N., Lu, F.L., and
Lu, J.,* miR-200c and GATA binding protein 4 regulate human embryonic stem cell renewal and differentiation. Stem Cell Res, 2013,
12, 338-53.

* Liu, Y.C., Kao, Y.T,, Huang, W.K,, Lin, K.Y., Wu, S.C., Schuyler, S.C., Li, L.Y,, Leigh L.F., Lu, J.,* CCL5/RANTES is important for
inducing osteogenesis of human mesenchymal stem cells. BioSci Trends, 2014, 8, 138-43.

Research Interests

High throughput functional screens pinpoints key factors for cell fate determination

To efficiently pinpoint factors critical for cell fate determination, high throughput systematically functional screens were performed
in mouse/human embryonic stem cells (ESCs), and mesenchymal stem cells (MSCs). We established the first sShRNA screen
in ESCs. With a shRNA library of kinases and phosphatases contains 4796 shRNAs, we identified 244 genes essential for
mouse ESC renewal. Among them, Nme6 and Nme7 are essential for 8 stemness genes expressions. With 517 shRNAs target
genes are differentially expressed in undifferentiated human ESCs, we performed a shRNA functional screen and found 86
genes essential for human ESC renewal. To fulfill the unmet need of bone diseases, a gain-of-function screen was performed
with an overexpression library contains 12380 genes. 9 candidate genes are found to be essential and sufficient to promote the
osteogenesis of human MSCs. By this method, we found soluble factor that can completely treat and prevent osteoporosis.

BT BEIMINERERENGZENEERE S » JFIEE/ ABILRE R -
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8 EEFAR M ERNRERUFER - MAIBLUERDCRIBR AR HRAE A 01 CHE
RERRRERMRETH 517 @ shRNA » TE B IREHRAREI TN ERSE - &
1% 86 EERE NI IEHIRNERENBLUER - BT BRERRRPITER
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Physical and Computational

Genomics Division

This Division has two major goals. One is technology
and instrumentation development and the other is
computational bioinformatic technology development.
For physical genomics program, it aims to develop
new tools with improved sensitivity and resolution for
use in studying the dynamics of complex biological
systems. Current interests include development
of biological mass spectrometry, microarray
and nanotechnology for genomic and proteomic
research, biomarker discovery, biophotomics for
single cell research, fabrication of biological and
biomimetic materials, development of functional

supramolecular structures for disease diagnosis,
novel detection technologies for circulating tumor
cells (CTC) . For computational genomics, the aim is
to pursue functional and evolutionary genomics as
well as structural informatics, using a combination of
tools and resources from bioinformatics, computer
sciences, statistics, molecular biology, biochemistry,
genetics and evolution. It focuses on development
of methods for analysis of genomic sequences,
prediction of alternative splicing especially on trans-
alternative splicing, identification of gene regulation
pathways, study of protein interaction networks,
study of regulatory networks, structure-based
molecular modeling and design, and prediction of
pharmacology. The long-term goal is to develop
computational models for use in understanding
cellular functions and other biomedical applications
such as in silico drug prediction.

In the future, we will continue to focus our effort in
the above areas. We believe there will be a good
possibility that we will be in a leading position
worldwide in mass spectrometry development and
biomarker discovery, comparative genomics of
human and apes, and platform and technology build
up for single cell transcriptomics and proteomics.
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Education and Positions

Honors
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Distinguished Research Fellow

Director and Division Director of Physical and
Computational Genomics
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Ph.D., Chemistry, University of Chicago, 1974

Postdoctoral Fellow, Oak Ridge National Laboratory, 1974-1976

Research Scientist, Oak Ridge National Laboratory, 1976-1989

Senior Scientist and Project Leader, Oak Ridge National Laboratory, 1989-2005

Adjunct Professor, Department of Physics and Astronomy, Vanderbilt University, 1990-2005
Adjunct Professor, Department of Physics, University of Tennessee, Knoxville, 1993-2005

Research Fellow and Key Technology Division Head, Genomics Research Center; Academia
Sinica, 2005-2006

Distinguished Research Fellow and Acting Director, Genomics Research Center; Academia Sinica,
2006-2007

Director, Genomics Research Center, Academia Sinica, 2007-present

R&D-100 Awards (top 100 Inventions of the year):

Rare Gas Atom Counter, 1984

Crystal Laser Beam Monitor, 1987

Non-CFC Freon Leak Detector, 1992

Editorial Board: Rapid Communication in Mass Spectrometry

American Physical Society Fellow, 1995

Advancement of Outstanding Scholarship Award, 2004-2009

Fellow, American Association for the Advancement of Science (AAAS), USA, 2009
Academician, Academia Sinica, 2010

Selected Publications

Peng, W. P.; Lin, H. C.; Lin, H. H.; Chu, M.; Yu, A. L.; Chang H. C.; Chen, C. H., Charge-monitoring
laser-induced acoustic desorption mass spectrometry for cell and microparticle mass distribution
measurement. Angew Chem Int Ed, 2007, 46, 3865-9.

Peng, W. P; Lin, H. C.; Chu, M. L.; Chang, H. C.; Lin, H. H.; Yu, A. L.; Chen, C. H., Charge
monitoring cell mass spectrometry. Anal Chem, 2008, 80, 2524-30.

Hsu, N.Y,; Tseng, S. Y.; Wu, C. Y.; Wong, C. H.; Chen, C. H., Desorption ionization of biomolecules
on metals. Anal Chem, 2008, 80, 5203-10.

Hsiao, C. R.; Chen, C. H., Characterization of DNA chips by nanogold staining. Anal Chem, 2009,
389, 118-23.

Chang, W. C.; Huang, M. S;; Yang, C. J.; Lai, T. C.; Hsiao, M.; Chen, C. H., Dermicidin identification
from exhaled air for lung cancer diagnosis. Eur Respir J, 2010, 35, 1182-5.

Lin, H. C.; Lin, H. H.; Kao, C. Y.; Yu, A. L.; Peng, W. P,; Chen, C. H., Quantitative measurement of
nano/micro particle endocytosis with cell mass spectrometry. Angew Chem Int Ed, 2010, 49, 3460-
64.

Sudhir, P. R.; Chen, C. H.; Pavana Kumari, M.; Wang, M. J.; Tsou, C. C.; Sung, T. Y.; Chen, J. Y;;
Chen, C. H., Label-free quantitative proteomics and N-glycoproteomics analysis of KRAS-activated
human bronchial epithelial cells. Mol Cell Proteomics, 2012, 11, 901-15.

Lin, H. C,; Lin, J. L.; Lin, H. H.; Tsai, S. W.; Yu, A. L.; Chen, R. L.; Chen, C. H., High speed mass
measurement of nanoparticle and virus. Anal Chem, 2012, 84, 4965-9.
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Hsu, Y. F; Lin, J. L.; Chu, M. L.; Wang, Y. S.; Lee, Y. T.; Chen, C. H., Macromolecular ion
accelerator. Anal Chem, 2012, 84, 5765-9.

Gillig, K. J.; Chen, C. H., A critical examination of gas-phase protein conformation/multimer ion
formations by electrospray ion mobility-mass spectrometry. Anal Chem, 2013, 85, 2177-82.

Hsu, Y. F; Lin, J. L.; Chu, M. L.; Wang, Y. S.; Chen, C. H., Macromolecular lon Accelerator Mass
Spectrometer. Analyst, 2013, 138, 7384-91.

Ozdemir, Abdil; Lin, J. L.; Gillig, K. J.; Chen, C. H., Kelvin Dropper Spray lonization. Analyst, 2013,
138, 6913-23.

Sudhir, P. R.; Kumari, M.; Hsu, W. T.; Massiot, J.; Chen, C. H.; Kuo, H. C.; Chen, C. H., Quantitative
Proteomics of Protein Complexes and Their Implications for Cell Reprograming and Pluripotency.
Journal of Proteome Research 2013, 12, 5878-90.

Research Interests

Chemical Physics and its application in technology development

Research work in Chen laboratory covers a broad spectrum of atomic, molecular and
solid state physics as well as their applications in ultra-sensitive detection technology
development. The major research interests are listed in the follows:

Genomic and Proteomic Technology

Biomolecular Mass Spectrometry

Microarray hybridization detection

DNA typing for forensic applications

Instrumentation Development for Ultra-low Level Pollutants Detection
Nanoscience for biomedical applications

High Temperature Superconductors

Atomic and Molecular Spectroscopy

Crossed Molecular Beam for Reaction Dynamics Studies

Kinetics of F-centers and Self-trapped Excitons in Alkali Halide Crystals
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Education and Positions

+ Ph.D., Chemical Engineering, Stanford University, 1998

« Senior Engineer, MMC (now Seagate), 1998

» Postdoctoral Fellow, Stanford University/ Affymetrix, 1998-1999

+ Assistant Professor, Department of Chemical Engineering and Materials Science, and Biomedical Engineering, University of
California, Irvine, 1999-2003

» Associate Research Fellow to Research Fellow, Genomics Research Center, Academia Sinica, 2004-present

+ Joint Appointment: Consulting Professor of Chemical Engineering in the School of Engineering, Stanford University, 2014-present

Selected Publications

* Wang, Y.; Chang, Y.-C., Grafting of homo- block co-polypeptides on solid substrates by an improved surface-initiated vapor
deposition polymerization. Langmuir, 2002, 18, 9859-66.

* Wang, Y.; Chang, Y.-C., Preparation of unidirectional end-grafted alpha-helical polypeptides by solvent quenching. J Am Chem Soc,
2003, 125, 6376-7.

* Wang, Y.; Chang, Y.-C., Synthesis and conformational transition of surface tethered polypeptide: poly(L-glutamic acid).
Macromolecules, 2003, 36, 6503-10.

* Yang, C.-T.; Wang, Y. L.; Yu S.; Chang, Y.-C., Controlled molecular organization of surface macromolecular assemblies based on
stimuli-responsive polypeptide brushes. Biomacromolecules, 2008, 10, 58-65.

* Huang, C.-J.; Cho, N.-J.; Hsu, C.-J.; Frank, C. W.; Chang, Y.-C., Type | collagen-functionalized supported lipid bilayer as a cell
culture platform. Biomacromolecules, 2010, 11, 1231-40.

* Huang, C.-J.; Tseng, P.-Y.; Chang, Y.-C., Effects of extracellular matrix protein functionalized fluid membrane on cell adhesion and
matrix remodeling. Biomaterials, 2010, 31, 7183-95.

* Huang, C.-J,; Chien, Y.-L; Ling, T.-Y.; Cho, H.-C.; Yu, J.; Chang, Y.-C., The influence of collagen film nanostructure on pulmonary
stem cells and collagen-stromal cell interactions. Biomaterials, 2010, 31, 8271-80.

* Wu, J.-C.; Chen, C.-C.; Chen, K.-H.; Chang, Y.-C., Controlled growth of aligned alpha-helical polypeptide brushes for tunable
electrical conductivity. Appl Phys Lett, 2011, 98, 133304.

» Tsai, H.-A.; Shen, C.-N.; Chang, Y.-C., Use of surface properties to control the growth and differentiation of mouse fetal liver stem/
progenitor cell colonies. Biomacromolecules, 2012, 13, 3483-93.

* Wu, J.-C.; Tseng, P.-Y.; Tsai, W.-S,; Liao, M.-Y.; Lu, S.-H.; Frank, C. W.; Chen, J.-S.; Wu, H.-C.; Chang, Y.-C., Antibody conjugated
supported lipid bilayer for capturing and purification of viable tumor cells in blood for subsequent cell culture. Biomaterials, 2013, 34,
5191-9.

Research Interests

Designing Biomimetic Materials for Cell-Materials Interaction

My research focus aims at the design for the construction of a .
supramolecular architecture consisting of biomolecules or biomimetic c““:ﬂ’:i‘:fﬂiﬁ:';:‘t;’:"”
materials. In particular, we designed and synthesized materials on A tananca;
mediating materials-cell interactions to select, purify, and maintain Proliferation, and/or
rare cells such as stem cells in primary culture and circulating tumor Differentiation of Selective
cells in blood. These cells are important, however, are extremely rare Lells

and hard to control. By incorporating our knowledge in biology and

tools in materials interfaces and engineering, we may take one step
further in controlling these rare cell systems in high precision both
spatially and temporally through microfluidics or arrays. We have
previously demonstrated that we were able to purify and maintain
pulmonary stem/progenitor cells by nanostructures of collagen | fibrils
(Huang et al, Biomaterials, 2010), or fetal liver stem cell colonies by
surface physical properties (Tsai et al, Biomacrmolecules, 2010 &
2012). We have also demonstrated that by employing supported lipid
bilayer as the background layer while tethering extracellular matrices,
the binding specificity of cell-surface can be greatly promoted (Huang
et al, Biomacromolecules, 2010, Biomaterials 2010; Tseng et al,
Biomacromolecules, 2012; Wu et al, Biomaterial, 2013).
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Research Fellow
MRE

trees@gate.sinica.edu.tw

Education and Positions

* Ph.D., Institute of Computer and Information Science, National Chiao Tung University, 1998

» Postdoctoral Fellow, Institute of Biomedical Sciences, Academia Sinica (military service), 1998-2003
» Assistant Research Fellow, Genomics Research Center, Academia Sinica, 2003-2007

+ Associate Research Fellow, Genomics Research Center, Academia Sinica, 2007-2014

» Research Fellow, Genomics Research Center, Academia Sinica, 2014-present

Honors

+ Academic Paper Awards of the Image Processing and Pattern Recognition Society, 1998
» Academia Sinica Post-doctoral Fellowship, 1999-2000

+ Postdoctoral Researcher Award of National Health Research Institutes, 2001

+ Academia Sinica Research Award for Junior Research Investigators, 2007

* Wu Ta-You Memorial Award, National Science Council, 2007

+ Pius XI Medal, the Pontifical Academy of Sciences, Vatican, 2012

Selected Publications

* Chuang, T. J.; Lin, W. C,; Lee, H. C.; Wang, C. W,; Hsiao, K. L.; Wang, Z. H.; Shieh, D.; Lin S. C.; Ch’ang L. Y., A complexity
reduction algorithm for analysis and annotation of large genomic sequences. Genome Res, 2003, 13, 313-22.

+ Chen, F. C.; Wang, S. S;; Chen, C. J; Li, W. H;; Chuang, T. J., Alternatively and constitutively spliced exons are subject to different
evolutionary forces. Mol Biol Evol, 2006, 23, 675-82.

* Chen, F. C.,; Chaw, S. M,; Tzeng, Y. H.; Wang, S. S.; Chuang, T. J., Opposite evolutionary effects between different alternative
splicing patterns. Mol Biol Evol, 2007, 24, 1443-6.

* Chen, F. C.; Chen, C. J.; Li, W. H.; Chuang, T. J., Human-specific insertions and deletions inferred from mammalian genome
sequences. Genome Res, 2007, 17, 16-22.

* Huang, Y. T,; Chen, F. C.; Chen, C. J.; Chen, H. L.; Chuang, T. J., Identification and analysis of ancestral hominoid transcriptome
inferred from cross-species transcript and processed pseudogene comparisons. Genome Res, 2008, 18, 1163-70.

* Chen, F. C.; Chen, C. J.; Li, W. H.; Chuang, T. J.; Gene family size conservation is a good indicator of evolutionary rates. Mol Biol
Evol, 2010, 27, 1750-8.

* Chuang, T. J.; Chen, F. C.; Chen, Y. Z., Position-dependent correlations between the level of DNA methylation and the evolutionary
rates of mammalian coding exons. Proc Natl Acad Sci USA, 2012, 109, 15841-6.

* Chen, Y. C.; Cheng, J. H.; Tsai, Z. T. Y,; Tsai, H. K.; Chuang T. J., The impact of trans-regulation on the evolutionary rates of
metazoan proteins. Nucleic Acids Res, 2013, 13, 6371-80.

« Chuang, T. J;; Chen, F. C. ,DNA methylation is associated with an increased level of conservation at nondegenerate nucleotides in
mammals. Mol Biol Evol, 2014, 31, 387-96.

*+ Wu, C. S; Yu, C. Y,; Chuang, C. Y,; Hsiao, M.; Kao, C. F.; Kuo, H. C.; Chuang, T. J. Integrative transcriptome sequencing identifies
trans-splicing events with important roles in human embryonic stem cell pluripotency. Genome Res, 2014, 24, 25-36

Research Interests

¢ Bioinformatics

e Comparative & Evolutionary Genomics/Transcriptomics
* Post-transcriptional Regulation

* Big Data Analysis

e Systems Biology

The goal of our studies is to comprehensively probe the transcriptome complexity and evolution across species (especially
human vs. other non-human primates). It has been recognized that post-transcriptional mechanisms such as cis-/trans-splicing,
circular RNA and RNA editing can generate many different transcript isoforms from the same genes, increasing the complexity
of transcriptome/proteome. Despite the small genetic differences, human and other primates exhibit fairly different phenotypes.
Therefore, comparative genomics/transcriptomics analyses between human and non-human primates may not only increase
our understanding of human (or primate) evolution but also radiate some light on the molecular mechanisms underlying such
differences between primates in disease susceptibility. Recently, the next-generation sequencing (NGS) technologies have been
demonstrated to have the tremendous power of both profiling coverage and
quantitative accuracy in genomics and transcriptomics studies. Based on NGS
data, we analyze transcriptome/genome variations (diversity/divergence) and try Hominidas

to shed light on decryption of different “RNA codes” in primates. 0 7 s s ova)

Mammal
Primate
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Education and Positions

+ Ph.D., State University of New York at Buffalo, 1986

» Postdoctoral Fellow, California Institute of Technology, 1986-1991

+ Assistant Professor through Associate Professor, Ohio State University, 1991-2006

» Associate Research Fellow, Genomics Research Center, Academia Sinica, 2006-present

Honors HeV i:lsclion

» Genetic Graduate Group Predocotoral Fellowship, 1984 h

» Merck Sharp & Dohme Laboratories Postdoctoral Fellowship, 1988 Ribosormo biogenesis

* OSU Comprehensive Cancer Center Starter Cancer Research Award, 1991 - wt z:"s knockdaum

* US NIH Shannon Award, 1993 Existing 405 ribosome HCV propagation

« US NIH F.ILR.S.T. Award, 1994 mmedmmmmmmmmw( I

° US NSF SGER AWard, 1995 =T === HCV IRES-mediated translation

+ Ohio State University College of BioSci “Outstanding Teacher Award”, 1999 :: HCV translation

» Ohio State University College of BioSci. Dean’s Award for “Best Classroom [\ — ! T
Teaching", 2005 ;:z:;rﬁg:;::g:?;ﬁ;, 40S:HCV IRES

+ Academia Sinica Thematic Project Award, 2009 ¢ tranalation N w

» Academia Sinica Thematic Project Award, 2014
» Academia Sinica TIGP “PI of the Month” Award, 2014 | elF-froe 405
Selected Publications 435 nohimion conclx

* Ruby, S. W.; Chang, T.-H.; Abelson, J., Four yeast spliceosomal proteins (PRP5, PRP9, PRP11, and PRP21) interact to promote U2
snRNP binding to pre-mRNA. Genes Dev, 1993, 7, 1909-25.

* Chuang, R.-Y.; Weaver, P. L.; Liu, Z.; Chang, T.-H. Requirement of the DEAD-box protein Ded1p for messenger RNA translation.
Science, 1997, 275, 1468-71.

*  Weaver, P. L,; Sun, C.; Chang, T.-H., Dbp3p, a putative RNA helicase in Saccharomyces cerevisiae, is required for efficient pre-
ribosomal RNA processing predominantly site As. Mol Cell Biol, 1997, 17, 1354-65.

« Tseng, S. S.-l.; Weaver, P. L.; Liu, Y.; Hitomi, M.; Tartakoff, A. M.; Chang, T.-H., A cyotosolic RNA helicase required for poly(A)* RNA
export. EMBO J, 1998, 17, 2651-62.

»  Chen, J. Y.-F; Stands, L.; Staley, J. P.; Jackups, R. R. Jr.; Latus, L. J.; Chang, T.-H., Specific alterations of U1-C protein or U1 small
nuclear RNA can eliminate the requirement of Prp28p, an essential DEAD-box splicing factor. Mol Cell, 2001, 7, 227-32.

» Burckin, T.; Nagel, R.; Mandel-Gutfreund, Y.; Shiue, L.; Clark, T.; Chong, J.-L.; Chang, T.-H.; Squazzo, S.; Hartzog, G.; Ares, M.
Jr., Exploring functional relationships between components of the transcription, splicing, and mRNA export machineries by gene
expression phenotype analysis. Nat Struct Mol Biol, 2005, 12, 175-82.

* Hage, R;; Tung, L.; Du, H.; Stands, L.; Rosbash, M.; Chang, T.-H., A targeted bypass screen identifies Ynl187p, Prp42p, Snu71p,
and Cbp80p for stable U1 snRNP/pre-mRNA interaction. Mol Cell Biol, 2009, 29, 3941-52.

* Tarn, W.-Y,; Chang, T.-H., The current understanding of Ded1p/DDX3 homologs from yeast to human. RNA Biol, 2009, 6, 17-20.

* Huang, J.-Y.; Su, W.-C.; Jeng, K.-S.; Chang, T.-H., Lai, M. M. C., Attenuation of 40S ribosomal subunit abundance differentially
affects host and HCV translation and suppresses HCV replication. PLoS Pathog, 2012, 8, e1002766.

* Chang, T.-H.; Tung, L.; Yeh, F.-L.; Chen, J.-H.; Chang, S.-L., Functions of the DExD/H-box proteins in nuclear pre-mRNA splicing.
Biochim Biophys Acta, 2013, 1829, 764-74.

Research Interests

DExD/H-box RNA Helicases, Splicing, and Transcription-and-Splicing Coupling. DExD/H-box proteins, conventionally known as
RNA helicases or RNA unwindases, are ubiquitous. They are involved in essentially all RNA-related biological processes such as mRNA
splicing, ribosomal biogenesis, mMRNA export, translation, and RNA turnover. We have systematically examined the roles of many DExD/
H-box proteins in yeast using a combination of genetic, molecular biological, biochemical, bioinformatic, and cell biological approaches.
In particular, our study on Prp28p revealed that DExD/H-box proteins function most likely as “RNPases” to “re-configure” various RNP
complexes, thus playing key roles in governing the itinerary and functionality of the genetic information packages, from cradle to grave.
We have since defined how Prp28p mechanistically performs its RNPase activity vis-a-vis the spliceosome. This pioneering research
allowed us to, for the first time, capture a DExD/H-box protein in action.

Drug Discovery for anti-HCV Compounds. Hepatitis C virus (HCV) is a blood-transmitted virus that causes chronic liver diseases
threatening roughly two percent of the world’s population. So far, there is no HCV vaccine and current therapies are only effective in
a fraction of infected patients. We used RNAI technology to systematically search for host-cell components that HCV must employ
to successfully reproduce itself. This search led to the finding that, by reducing the level of the 40S ribosomal subunit in half, HCV
replication can be significantly repressed without negatively impacting on the cell health. Because ribosomal 40S subunit has been
perfected over millions of years of evolution, it is extremely unlikely to morph or mutate as freely as viruses. Our finding thus opens up a
new avenue for developing anti-HCV therapeutics.

SREURATATS A RERENINSEREY RNA TeREEB(FRRRYD S #4H - RNA fiEf##ES ( 241873 DEXD/H-box BBH ) 2EEFASH RNA BIEEIR

HEBEPRAMBERNER - BaimATHVIERR DExD/H-box EEIRE—1E RNA EHES (RNPase) + {FFITEEZE RNA IESHIE
AL - LUSHEERRAZE - DEXD/H-box EEEEEAERERE LAV - BISAEREHR T EAFBEFRE RNA HEMNEH - @B
7R BEERIHTTHFIRE CIIEEDAR —EREN - BFINRIABFREEE T (1) DEXD/H-box EAFREEWERERFE™X
AR ERFEBIERE - LR (2) FIEIES ZA0TRRITE 5855k (transcription) » RNA ‘ETJE * RNA 81 » DURIEEZERTD R -
C XS —EEBIIRERINFS - BRIZNE—EB=TECTEAZARE - ESH—RENELRESRIERRIR—¥
EEEEEE - BPIRIMSREBGER RNAI R » E—RIFITERHEL C ﬁ:ﬁ?)\raﬁﬁ SERVTE TARAEAD - RZAERE 40S REETTHIF
PRV ID LI IS BEREPIRFAME - BB —RIIMNERERELESIET - MRPRIEIEAIRE TR HHIG7EM - E50RMIRE C AT
KSR - A2 C ARNRSULUETERE | —BRGERMNE TR IER - L C RIFRSHRI AT TMIEMEMA - HERT
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Kuo-Ping Chiv ERE]F

Associate Research Fellow
gItARE

chiukp@gate.sinica.edu.tw

Education and Positions

» Ph.D., Microbiology, University of California at Davis, CA USA, 1991

» Postdoctoral Fellow, Harvard Medical School, MA USA, 1993-1996

* R&D Scientist, Bio-Rad Laboratories, Hercules, CA USA, 1996-1998

» Research Scientist, Genome Institute of Singapore, Singapore, 2002-2008

+ Associate Professor, NYMU (2008-present) / NTU (2011-present) / NCU (2007-present)

» Associate Research Fellow, Genomics Research Center, Academia Sinica, Taiwan, 2008-present

Selected Publications

* The FANTOM Consortium (Carninci, P.; Kasukawa, T.; Katayama, S.; et al.) The transcriptional landscape of the mammalian
genome. Science, 2005, 309, 1559-63.

+ Chiu, K.-P;; Wong, C.-H.; Chen, Q.; Ariyaratne, P.; Ooi, H. S.; Wei, C.-L.; Ken Sung, W.-K.; Ruan, Y., PET-Tool: a software suite for
comprehensive processing and managing of Paired-End diTag (PET) sequence data. BMC Bioinformatics, 2006, 7, 390.

» The ENCODE Project Consortium. (Birney, E.; Stamatoyannopoulos, J. A.; Dutta, A.; et al.) Identification and analysis of functional
elements in 1% of the human genome by the ENCODE pilot project. Nature, 2007, 447, 799-816.

* Chiu, K.-P;; Ariyaratne, P.; Xu, H.; Tan, A.; Ng, P,; Liu, E. T.-B.; Ruan, Y.; Wei, C.-L.; Ken Sung, W.-K., Pathway aberrations of murine
melanoma cells observed in Paired-End diTag transcriptomes. BMC Cancer, 2007, 7, 109.

* Huang, Y.-F,; Chen, S.-C.; Chiang, Y.-S.; Chen, T.-H.; Chiu, K.-P., Palindromic sequence impedes sequencing-by-ligation mechanism.
BMC Systems Biol, 2012, 6, S10.

* Chen, Y.-J,; Thang, M. W. C.; Chan, Y.-T.; Huang, Y.-F.; Ma, N.; Yu, A. L.; Wu, C.-Y.; Hu, M.-L.; Chiu, K.-P., Global assessment of
Antrodia cinnamomea-induced microRNA alterations in hepatocarcinoma cells. PLoS ONE, 2013, 8, e82751.

* Chan, Y.-T.; Lin, Y.-C.; Lin, R.-J.; Kuo, H.-H.; Thang, W.-C.; Chiu, K.-P.; Yu. A. L., Concordant and discordant regulation of target
genes by miR-31 and its isoforms. PLoS ONE, 2013, 83, e58169.

* Chang, H.-J.; Jian, J.-W.; Hsu, H.-J.; Lee, Y.-C.; Chen, H.-S.; You, J.-J.; Hou, S.-C.; Shao, C.-Y.; Chen, Y.-J.; Chiu, K.-P.; Peng, H.-
P.; Lee, K. H.; Yang, A.-S., Loop-sequence features and stability determinants in antibody variable domains by high-throughput
experiments. Structure, 2014, 22, 9-21.

Patents

2013/04/23 US 8428882. Chiu, K.P. et al. Methods of processing and/or genome mapping of diTag sequences.

2013/06/03 US 8481699. Chiu, K.P. Multiplex barcoded Paired-End ditag (mbPED) library construction for ultra high throughput
sequencing.

2014/09/09 US 8829172. Chiu, K.P. et al. Novel multiplex barcoded Paired-End Ditag (mbPED) sequencing approach and its
application in fusion gene identification.

Book

+ Chiu, K.-P. DNA sequencing and sequence data analysis.

Research Interests

My research focuses on three major areas: 1) development of biotechnologies, 2) cancer research, and 3) genome sequencing
of Taiwanese macaque.

Biotechnologies play a key role in biological investigations. We have developed mbPED to facilitate DNA sequencing and the
study of gene expression/regulation. Besides, TOP-PCR is a robust approach capable of amplifying trace amount of DNA for
genome-wide identification of remote cancer mutations. Cancer research aims to employ novel technologies to enhance the
identification of cancer mutations and use sequencing to analyze the mechanisms of interaction between anticancer drugs and
cancer cells, so to facilitate the search of drug targets. For example, for the first time, we've found that A. cinnamomea ( 4-1&
32 ) was able to collapse the miRNA system of cancer cells within hours, suggesting that proteins/genes involved in miRNA
biogenesis and/or maturation pathways can be valuable drug targets for cancer treatment. Taiwanese macaque (Macaca
cyclopis), the only nonhuman primate endemic to Taiwan, has a strong potential for the study of primate evolution and medical
applications. Genome sequencing of M. cyclopis aims to sequence, assemble and annotate both of its mitochondrial and
nuclear genomes.

BV ERBEER= « 1) £YREAIAE 5 2) BIEASE > DR 3) aiEBENERRER -

EVRRALE BRI EZSBITAAR - HPISEEE mbPED FLUINE DNA EFLR AR R IRZEEEE FAYATT -
559 » TOP-PCR BILIRBMAISTVRIBMER DNA » LI EREMERRHEERE - BEMITAERERFBRTRH
INRARIEERZRE - WEREFRR DI IVERY EEMIE BV FRMSE - LEBBIZYIRIE - fldl » L EER - JfIFRFE
ZOLEA SR EE EAEMIBARAMIZERZEE (MRNA) i » B2 EARERMESEE / N ABEN SR EER
SLUERREIREE - B8Rk (Macaca cyclopis) » & LR T ASBUNE—NBRESY) - TERBBLEEBHME TEERE(E -
SERRERNREFNENARES (B8 ) « X - BEREUSEHREAIREBANLIREHRZAMEEREE -
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Yi-Sheng Wang FiN4E
Associate Research Fellow
gtARE

wer@gate.sinica.edu.tw

Education and Positions

¢ Ph.D., Chemistry, National Taiwan University, 2001

* Postdoctoral Fellow, Academia Sinica, 2001-2005

« Postdoctoral Fellow, Natl. High Mag. Field Lab., Florida State University, 2002-2003

« Assistant Research Fellow, Genomics Research Center, Academia Sinica, 2005-2011

< Associate Research Fellow, Genomics Research Center, Academia Sinica, 2011-present

Honors

< Outstanding Students Conference Travel Grant, The Foundation for the Advancement of Outstanding Scholarship, Taiwan, 2000

« Outstanding Post-Doctoral Researcher Conference Travel Grant, The Foundation for the Advancement of Outstanding Scholarship,
Taiwan, 2002 and 2004

« Advanced Abroad Research Fellowship, The National Science Council of Taiwan, 2002-2003

* Young Researcher Award, The Taiwan Society for Mass Spectrometry, 2011

« Career Development Award, Academia Sinica, 2012

Selected Publications

¢ Tsai, S.-T.; Chen, C.-W.; Huang, L.-C.; Huang, M.-C.; Chen, C.-H.; Wang, Y.-S., Simultaneous mass analysis of positive and negative
ions using a dual-polarity time-of-flight mass spectrometer. Anal Chem, 2006, 78, 7729-34.

¢ Li, M.-H.; Tsai, S.-T.; Chen, C.-H.; Chen, C. W,; Lee, Y. T.; Wang, Y.-S., Bipolar ion detector based on sequential conversion
reactions. Anal Chem, 2007, 79, 1277-82.

« Tsai, S.-T.; Chen, C.-H.; Lee, Y. T.; Wang, Y.-S., Desorption dynamics of neutral molecules in matrix-assisted laser desorption/
ionization. Mol Phys, 2008, 106, 239-47.

¢ Liu, B.-H.; Lee, Y. T.; Wang, Y.-S., Incoherent production reaction of positive and negative ions in matrix-assisted laser desorption/
ionization. J Am Soc Mass Spectrom, 2009, 20, 1078-86.

¢ Chen, H.-K.; Chang, C.-K.; Wu, C.-C.; Huang, M.-C.; Wang, Y.-S., Synchronized dual-polarity electrospray ionization mass
spectrometry. J Am Soc Mass Spectrom, 2009, 20, 2254-7.

¢ Liang, C.-W,; Lee, Y. T,; Chen, C.-H.; Wang, Y.-S. lonizing nonvolatile samples using laser desorption-proton-transfer reaction with
cluster reagent ions. Intl J Mass Spectrom, 2010, 291, 61-6.

¢ Liu, B.-H.; Charkin, O. P.; Klimenko, N. M.; Chen, C. W.; Wang, Y.-S., Initial ionization reaction of Matrix-Assisted Laser Desorption/
lonization. J Phys Chem B, 2010, 114, 10853-9.

¢ Lai, Y.-H.; Wang, C.-C.; Lin, S.-H.; Lee, Y. T.; Wang, Y.-S., Solid-state thermodynamic interpretation of ion evaporation in matrix-
assisted laser desorption/ionization. J Phys Chem B, 2010, 114, 13847-52.

¢ Hsiao, C.-H.; Hong, C.-W.; Chen, C. W.; Wu, C.-C.; Wang, Y.-S., Comprehensive molecular imaging of photolabile surface samples
with dual-polarity time-of-flight mass spectrometry. Rapid Commun Mass Spectrom, 2011, 25, 834-42.

¢ Lai, Y.-H.; Wang, C.-C.; Liu, B.-H.; Chen, C. W.; Lin, S.-H.; Lee, Y. T.; Wang, Y.-S., Analysis of initial reactions of MALDI based on
chemical properties of matrices and excitation condition. J Phys Chem B, 2012, 116, 9635-43.

¢ Wu, C.-L.;; Wang, C.-C; Lai, Y.-H.; Lee, H.; Lin, J.-D.; Lee, Y. T.; Wang, Y.-S., Selective enhancement of carbohydrate ion
abundances by diamond nanoparticles for mass spectrometric analysis. Anal Chem, 2013, 85, 3836-41.

Research Interests
Instrumentation and Biophysics

Our laboratory has aimed at advancing biological and analytical sciences with new tools and methods. To pursue the
challenges, we have developed several novel mass spectrometric techniques complementarily for basic research and
analytical purposes. In the basic research, the detail ionization chemistry of biological samples is analyzed, and the results are
used to develop mass spectrometric methods for efficient carbohydrate analysis. For the analytical studies, a comprehensive
ion detection method is developed for molecular imaging of tissue sections or plant samples without signal loss. A further
advancement is the development of new ionization system for the molecular imaging in the cellular level with ultrahigh spatial
resolution Aside from the development of mass spectrometric methods, the midterm perspective of our laboratory is to develop
efficient and convenient sample diagnostic methods in ambient and liquid conditions.
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The Biotechnology Incubation Center (BIC) is
established for the purpose of fully utilizing the
scientific strength, international connections and
resources of Acadmia Sinica to assist start-up
companies to commercialize the research outcomes
of Academia Sinica (AS).

All domestic and international biotechnology
companies are welcome to license AS technologies
and join BIC to develop new drugs and tools. By
providing technical counsel, business development
expertise and managerial support, we aim at
facilitating the marketing of the products derived from
AS proprietary technologies to accelerate the growth
of portfolio companies to become the future stars
of the biotech industry. Through these endeavours,
we hope to achieve superior economic outcomes by
increasing job opportunities, improving infrastructure
and facilitating the establishment of a prosperous
bio-pharmaceutical industry in Taiwan.

e Straightforward Strategy

BIC assists the growth of new ventures engaging
in the development of innovative technologies and
pharmaceutical products.

Biotech & Pharmac
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Biotechnology Incubation Cer

¢ Convenient Location

Located within the Nankang Software Park, BIC
is just 1.5 km from the Academia Sinica campus.
A flexible space of 88,000 square feet is available
for portfolio companies to set up laboratories and
offices.

e Excellent Development Environment

Academia Sinica conducts lecture series and
collaborates with research institutes locally as well
as internationally. Portfolio companies are welcomed
to participate in these activities. With the backing
of Academia Sinica’s substantial knowledge base,
portfolio companies have easy access to renowned
scientists with whom they can exchange ideas and/
or establish research collaborations.

* Creative Science and Technology

Academia Sinica has many discoveries and
technologies awaiting development and
commercialization. Portfolio companies at BIC have
first-hand access to these technologies and priority
in gaining collaboration and licensing opportunities.

e Comprehensive Support

BIC offers access to a wide range of research
resources available at Academia Sinica. BIC is
supported by an extensive group of scientists
with a broad spectrum of expertise available for
collaboration and/or consultation. Selected research
instruments are accessible on the premises and
available to portfolio companies to use at will.
BIC also provides general administrative support,
including facility maintenance, library services and
professional consultation. Managers are on-site to
provide strategic and/or operational consultation.
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Chi-Ming Liang # X ¥

Distinguished Research Fellow and Division Director of
Biotechnology Incubation Center

FEMRERERERPILHATR

.| CA’
|¥ cmliang@gate.sinica.edu.tw

Education and Positions

» B.S., Pharmacy, National Taiwan University, Taiwan, 1970

* M.S., Chemistry, National Taiwan University, Taiwan, 1973

* Ph.D., Pharmacology, University of Arkansas for Medical Sciences, 1977
» Fogarty Visiting Fellow, National Institutes of Health, 1977-1980

« Senior Staff Fellow, National Institutes of Health, 1980-1982

* Head of Immunology, Biogen S.A., 1982-1986

= Senior Scientist, Biogen Research Corp., 1986-1987

« Acting Chief, Immunology Section, Retrovirology Branch, Division of Blood & Blood Products, FDA,
1987-1990

« Director of Molecular Immunology, Oncologix Inc.,1990-1994

» Scientific Director, Assayland, Inc., 1994-1997

 Director, Office of Public Affairs and Technology Transfer, Academia Sinica, 1997-2006

* Research Fellow, Institute of Biological Chemistry, Academia Sinica, 1997-2006

» Distinguished Investigator & Secretary General, National Health Research Institutes, 2006-2009
« Director, Office of Public Affairs, Academia Sinica, 2009-2013

 Distinguished Research Fellow, Genomics Research Center, Academia Sinica, 2009-present

 Division Director, Biotechnology Incubation Center, Genomics Research Center, Academia Sinica,
2009-present
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¥

Honors
» Outstanding Alumnus Award, School of Pharmacy, National Taiwan University, 2008
* Model Civil Servant, Academia Sinica, 2011

Selected Publications

* Kuo, C.-C.; Lin, W.-T,; Liang, C.-M.; Liang, S.-M., Class | and Ill phosphatidylinositol 3’-kinase play
distinct roles in toll-like receptor signaling pathway. J Immunol, 2006, 176, 5943-9.

* Kuo, C.-C.; Liang, S.-M.; Liang, C.-M., CpG-B ODN promotes cell survival via up-regulation of heat-
shock protein 70 to increase Bcl-xL and to decrease apoptosis-inducing factor translocation. J Biol
Chem, 2006, 281, 38200-7.

* Kuo, C.-C.; Liang, C.-M.; Lai, C.-Y,; Liang, S.-M., Involvement of Hsp90Bbut not Hsp90a in anti-
apoptotic effect of CpG-B ODN. J Immunol, 2007, 178, 6100-8.

* Yang, C. D, Liao, J. T;; Lai,C. Y.; Jong, M. H; Liang, C.-M.; Lin, Y. L.; Lin, N. S.; Hsu, Y. H.; Liang,
S.-M., Induction of protective immunity in swine by recombinant bamboo mosaic virus expressing
foot-and-mouth disease virus epitopes. BMC Biotechnol, 2007, 7, 62-70.

e Huang, C. Y,; Liang, C.-M.; Chu, C. L.; Liang, S.-M., Albumin fibrillization induces apoptosis via
integrin/FAK/Akt pathway, BMC Biotechnol, 2010, 9, 2009

* Peng, J.-M.; Chen, Y.-H.; Hung, S.-W.; Chou, C.-F.; Ho, M.-Y; Lee, Y.-J.; Lai, T.-C.; Hsiao, M ;
Liang, C.-M.; Liang, S.-M., Recombinant viral protein promotes apoptosis and suppresses invasion
of ovarian adenocarcinoma cells by targeting a581 integrin to downregulate Akt and MMP-2. Br J
Pharmacol, 165: 479-93.

* Cheng, Y. T,; Chen, T.A.; Chen C. Y.; Liang, C.-M.; Liang, S.-M., 3’poly-G—tailed ODNs inhibit
F-spondin to induce cell death and neurite retraction in rat embryonic neurons Mol Neurobiol, 2012,
45, 536-49.
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 Liao, C. C.; Ho, M. Y,; Liang, S.-M.; Liang, C.-M., Recombinant protein rVP1 upregulates BECN1-
independent autophagy, MAPK1/3 phosphorylation and MMP9 activity via WIPI1/WIPI2 to promote
macrophage migration. Autophagy, 2013, 9, 5-19.

* Ho, M. Y,; Liang, S.-M.; Hung, S. W.; Liang, C.-M., MIG-7 controls COX-2/PGE2 mediated lung
cancer metastasis. Cancer Res, 2013, 73, 439-49.

e Chiu, C. F,; Ho, M. Y;; Peng, J. M.; Hung, S. W.; Liang, C. M,; Liang, S.-M., Raf activation by Ras
and promotion of cellular metastasis require phosphorylation of prohibitin in the raft domain of
plasma membrane. Oncogene, 2013, 32, 777-87.

Patents

 Liang, S.-M.; Huang, C. Y,; Liang, C.-M., 2010, Method of producing fibrillar proteins. GB 2460283.

 Liang, S.-M.; Huang, C.Y.; Chen, Y.P,; Liang, C.-M., 2012, Process to produce fibrillar proteins US
8268974.

* Liang, S.-M.; Liang, C.-M., 2013, Anti-tumor fibrillar human serum albumin methods and
composition US 8357652.

* Liang, S.-M.; Peng, J.-M.; Liang, C.-M., 2013, Apoptosis-inducing polypeptides. EP Patent No.
2,465,531B1.

Research Interest

My research interests are mainly in the fields of immune and vaccine development as well as cancer
metastasis and treatments. While | worked at Biogen, a leading biotechnology company during, |
participated in many projects and helped the successful development and marketing of two multi-
billion dollars drugs, i.e., alpha and beta-inteferon for Biogen. | was the first to produce anti-TNF
monoclonal antibodies, which turned out to be a multi-billion dollars drug too. | came back to Taiwan
in 1997, serving as the Director of Office of Public Affairs (Technology Licensing) Academia Sinica
and helped Academia Sinica to sign more than NT$2 billion of licensing contracts. | have also been
responsible for supervising Biotechnology Incubation Center (BIC) of Academia Sinica. The BIC
has a facility of around 90,000 square feet which is occupied by 9 portfolio companies with capital of
more than NT$14 billion and 20 products in clinical trials. In addition, | have served as a scientific and
technology licensing consultant for many Taiwanese government branches including National Science
Council, Ministry of Economic Affairs, Department of Health, National Defense Medical College and
National Taiwan University etc., to help the build-up of biotechnology and pharmaceutical industry in
Taiwan through focusing on profitable projects and establishment of a stream-line cooperation system
among government institutes, universities and bio-pharmaceutical industry.
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Chi-Fon Chang R 5B

Senior Research Specialist
st

chifon@gate.sinica.edu.tw

Education and Positions

» Ph.D., Biophysics, The Ohio State University, 1997

» Postdoctoral Fellow, Institute of Biomedical Sciences, Academia Sinica, 1997-1999

* NMR Supporting Team Manager, Institute of Biomedical Sciences, Academia Sinica, 1999-2002
* NMR Facility Manager, High-Field NMR Center, Academia Sinica, 2002-present

» Associate Research Specialist, Genomics Research Center, Academia Sinica, 2004-2010

» Senior Research Specialist, Genomics Research Center, Academia Sinica, 2010-present

Expertise

As a research specialist, | am responsible for the daily operation on NMR facility and assist
researchers carrying out NMR related researches. | have dedicated myself to provide competent and
efficient routine service, as well as all aspects of advance technical support on NMR spectroscopy.
The duty of my job includes: keeping track of machine time usage; supervising the facility staff
members; training users on using NMR spectrometers; developing and implementing new NMR
experiments; assisting users setting up advanced NMR experiments; advising users on specific
NMR experiments and applications; and providing technical consultation. My expertise is using
biophysical methods, especially the NMR approach, to obtain structural and functional information for
biomolecules. Recently, we have also set up protocols for fragment-based screening using NMR.
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Ting-Jen Rachel Cheng EB#51{_

Senior Research Specialist
a3l

tingjenc@gate.sinica.edu.tw

Education and Positions

» B. Eng., Chemical Engineering, National Tsing Hua University, 1993

Ph.D., Life Sciences, National Tsing Hua University, 1999

» Postdoctoral Fellow, Keck Graduate Institute, 2000-2005

+ Assistant Research Specialist, Genomics Research Center, Academia Sinica, 2005-2008
» Associate Research Specialist, Genomics Research Center, Academia Sinica, 2008-2012

» Research Specialist, Genomics Research Center, Academia Sinica, 2012-present

Expertise
Assay development for functional evaluation and high-throughput screening

The main focus of my role in the Genomics Research Center is to support assay needs in the Pl-initiated
and the theme projects. The bio-assay platforms can be developed for functional evaluation of the small
molecule(s) or the protein(s) of interest and for high-throughput screening to identify potential leads for
drug discovery. The current duties include: (1) target-based assay development with recombinant proteins
and molecular probes, such as enzymatic reactions or protein binding studies, etc., (2) cell-based assay
development with reporters, (3) high-throughput screening to identify potential hits, (4) activity evaluation
of the small molecules as well as natural products, and (5) efficacy evaluation of vaccines and small
molecules.

FEZEERERRIMAREREEEDMER Al EEBHEYIEIRIIE EoMRGEAEED
IR TEYERE - BRINBGEIEEEE T (1) RETLRIIRREYIRIVZELEITRBIRY » R
MR ERSEGREIIRS - (2) RETEFZMRPEITHERRAICAEL S WEERANEN - (3)
RENEESREMENEEDM AL TS RENENHEREZFREMELEY) > 4) FERBEND FRRA
EEMRVEYDEN » BUR (5) FMERER/)\DFEEENINRS -
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Assay Development and Optimization

Assay Types Detection

Absorbance
Luminescence
Fluorescence intensity
Fluorescence (FRET, TRF, FP)

Target-based assays
Cell-based assays
Bioanalytical methods

Animal models
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Yin-Chu Chien EEISH

Senior Research Specialist
T3 HED

ycchien219@gate.sinica.edu.tw

Education and Positions

* Ph.D., Epidemiology, National Taiwan University, 2003

» Senior Specialist in Minister’s Office, Department of Health, 2003-2005

» Postdoctoral Research Fellow, Graduate Institute of Epidemiology, National Taiwan University, 2005-2006
» Senior Specialist in Minister’s Office, National Science Council, 2006-2008

* Postdoctoral Research Fellow, Genomics Research Center, Academia Sinica, 2008-2011

 Visiting Assistant Professor, Department of Pediatrics and Human Development, MSU College of Human
Medicine, USA, 2009

» Associate Research Fellow, Molecular and Genomic Epidemiology Center, China Medical University Hospital,
2011-2014

» Senior Research Specialist, Genomics Research Center, Academia Sinica, 2014-present
Honors

8th Chen Kong-Pei Best Public Health Paper Award, PRI ZUZ BRI/ EE 2002

Expertise
Research and Management of the Health Cloud Research Program

Taiwan's National Health Insurance (NHI) program has been considered as one of the most
successful program in the past twenty years since the program was launched in 1995. This
nationwide program provides medical and healthcare services with the highest coverage rate, most
comprehensive welfare, and the highest accessibility than any other health insurance programs in the
world. There are increasing amount of research using sampling data from the NHI claims database
have been published. It is extremely important to carry out a multidisciplinary study to integrate these
nationwide scaled databases such as household registry, cancer registry, death certification, national
screening projects, Taiwan Biobank, and national health insurance to construct a nationwide health
database with high quality and accuracy of data. | take in charge the Research and Management
of the Health Cloud Research Program in Academia Sinica. The goal of the program is to set up a
National Big Health Data Center in Academia Sinica. | have good experiences in the management
and analysis of large scaled health data, and have some publications in high-impact journals. | am
interested in the research of applications with nationwide scaled dataset for health improvement.
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Shaouyen Liv 27\
Senior Research Specialist
TSR EZ M

shaouyen@gate.sinica.edu.tw

B.S., Applied Mathematics, Tsing Hua University, 1978
M.S., Computer Science, University of Houston, 1981

Software Engineer, Institute of Information Industry, Taipei; Allstate Life Insurance Company, IL, USA; Texaco
Inc., TX, USA, 1982-1993

Various Managerial Positions, Moderntimes Financial Information Co.; Netbiz Software Information Service
Inc.; Syspower Inc.; DTC Cortex Consulting, 1993-2003

Associate Research Specialist, Genomics Research Center, Academia Sinica, 2003-2010
Senior Research Specialist, Genomics Research Center, Academia Sinica, 2010-present

Expertise

The Information Unit in GRC is responsible for providing services regarding Information Technologies
as well as Science Communications to ensure a reliable and 7x24 available e-environment to support
scientific research work.

The IT aspect duties include:

* Providing a reliable and up-to-date e-environment for scientific research in GRC

» Maintenance of scientific computing facilities, data storages

» Enforcing information security policies

» Providing services to provide integrated administrative application systems for enhancing workflows

and leveraging e-technology

The Science Communications duties include:
* Productions and coordination of scientific news announcements
» Promotion of research achievements through new media technologies
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Shi-Shan Mao E;EL

Senior Research Specialist
TSR

sshanmao@gate.sinica.edu.tw

Education and Positions

* B.S., Chemistry, National Tsing-Hua University, 1978

* Ph.D., The Johns Hopkins University, 1987

» Postdoctoral Fellow, Massachusetts Institute of Technology, 1990

» Senior Research Fellow, Merck Research Laboratories, 2001

» Senior Research Specialist, Genomics Research Center, Academia Sinica, 2007-present

Expertise/Specialty

The combined experience in both academic and industrial provides me the foundation for both
basic research and drug discovery and development. | have extensive learning in biochemistry,
enzymology, natural product biosynthesis during my academic years. My current works at Academia
Sinica are in two parts: helping technology transfer of Academia Sinica research discoveries and
coordinating the operation and collaboration of high through-put screening.

EBMFRUR TEFNEEERRAERMARNTERZSEEAESREARE » TR IS
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Sophia Su BFEH

Senior Research Specialist

HRZR D

sophiasu@gate.sinica.edu.tw

Education and Positions

» Ph.D., Integrated Program in Cellular, Molecular and Biophysical Studies, Columbia University, 1993

» Post-Doctoral Research Fellow, Department of Biophysics, Kyoto University, Kyoto, Japan, 1993-1996

» Research Fellow, National Taiwan University Hospital, Department of Internal Medicine, Center for
Cardiovascular Research, 1997-1999

» Senior Consultant/ Analyst, TNS Corporate Finance Company (formerly Arthur Andersen, Global Corporate
Finance Division), 1999-2002

 Director, Taian Technologies Corporation, 2002-2003

» Senior Manager, Biotechnology Incubation Center, Genomics Research Center, Academia Sinica,
2005-present

» Associate Research Specialist, Biotechnology Incubation Center, Genomics Research Center, Academia
Sinica, 2007-2013

» Senior Research Specialist, Biotechnology Incubation Center, Genomics Research Center, Academia Sinica,
2013-present

Facility Management / Expertise

The Incubation Center is an outpost facility that houses a number of burgeoning biotech companies
actively developing key Academia Sinica technologies into high valued commercial products. As the
manager of the Biotechnology Incubation Center, my duties include managing the daily operations
of the facility, and providing business development support to portfolio companies. These include
supervising the staff members and monitoring the progress of the portfolio companies in order to
deliver the necessary technical, financial, as well as regulatory support. In addition to serving as
liaison to facilitate collaborations with life science-related companies, | am also responsible for
leading my team in creating spin-off ventures as well as other commercial endeavors based on
Academia Sinica technologies.
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Daisy Tsai Ziil5
Senior Research Specialist, Genomics Research Center
Deputy Director General, Academia Sinica
R MR R AR ER
daisy306@gate.sinica.edu.tw

Education and Positions

M.P.H., Epidemiology, National Taiwan University, Institute of Public Health, 1987

Assistant Research Fellow, Institute of Biomedical Sciences (IBMS), Academia Sinica, 1987-1996

Program Manager through Senior Program Manager, National Health Research Institutes, 1996-2003
Deputy Director of Extramural Research Affairs Department, National Health Research Institutes, 2000-2003

Adjunctive Executive Secretary to Academic Technology Development Program-Biomedical Study Section,
Ministry of Economic Affairs, 2001-2002

Senior Research Specialist, Genomics Research Center, Academia Sinica, 2003-present
Deputy Director General, Academia Sinica, 2011-present

Honors and Professional Training

Excellent Publication Award, National Science Council, 1990, 1991, 1993, and 1994 (four times)
Special Training Program on Peer Review System at the National Institutes of Health, USA, 1994

Established the Research Grant Review System and Post - Awarded Management System in National Health
Research Institutes, Taiwan, 1995-1996

Membership

The Society of Research Administrators International (SRA International), USA
Academy of Management, USA

Expertise and Responsibility

My expertise is in academic strategic planning, research evaluation and management in order to
facilitate and expedite the administrative flow while providing professional management service to
principle investigators in the hope of meeting the needs of researchers to advance performance both
locally and internationally.

* Main responsibilities at GRC:

FRENBEHEEN N BT - IRIRBITI TSR -
A. Executive Secretary of Scientific Advisory Board

B. Program management of large scale programs including Genome Summit Program of Academia
Sinica, BB RIS KIS BUORIESTETE | and international cooperation projects.

C. Assist to execute special assigned cross-institutes and interdisciplinary projects within Academia
Sinica.

D. Consultation and administrative support for application of extramural research project grants,
awards, and scholarship to enhance the chance for acquirement.

E. Academic activity (conferences, symposiums, seminars, and scholars’ visits) planning and
management to strengthen the research advantage of GRC.

Duties as Deputy Director General of Academia Sinica

A. Assisting Director General to promote and manage administration affairs in Academia Sinica
B. Co-chair of execution team for National Biotechnology Research Park Development Program

C. Coordinator for the Congressional and Legislative Affairs
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Ying-Ta Wu REB&5E
Senior Research Specialist

TSN

ywu@gate.sinica.edu.tw

Education and Positions

» Ph.D., Chemical Engineering Department of SUNY at Buffalo, 1990-1996

» Manager of Administrative Office of NRPGM, 2001-2004

» Postdoctoral Fellow, IBC, Academia Sinica, Taipei, 1996-2001

» Assistant Research Specialist, Genomics Research Center, Academia Sinica, Taipei, 2004-2007
» Associate Research Specialist, Genomics Research Center, Academia Sinica, Taipei, 2007-2012
» Research Specialist of Genomic Research Center, Academia Sinica, Taipei, 2012-present

Facility Management / Expertise
Structure function to drug discovery

Our research devotes to the technology of probing biomolecular recognition and protein-drug interactions,
together with the strategy for structure-based drug discovery, as a supporting component of the GRC's
chemical biology research. Besides supporting experimental assay, we apply both text mining approach
and computation technology to compose an integral database containing information of interaction and
relationship of small molecule with targets. Our major duty, therefore, is to operate an up-to-date high-
throughput screening (HTS) platform and informatics tools to assist research Pls in defining features of
functional targets for drug discovery.
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Jia-Tsrong Jan EXIR
Associate Research Specialist
HAZREEEm

tsrong33@gate.sinica.edu.tw

Education and Positions

* B.S., Biology, National Taiwan Normal University, 1982

* M.S., Microbiology and Immunology, National Defense Medical Center, 1985

* Ph.D., Molecular Microbiology and Immunology, Johns Hopkins University, 1998

* Research Assistant Fellow through Associate Research Fellow of Immunology, Institute of Preventive
Medicine, National Defense Medical Center, 1987-2006

Associate Research Specialist, Genomics Research Center, Academia Sinica, Taiwan, 2006-present

Expertise

As an associate research specialist, | am responsible for the Biosafety Level-3 (BSL-3) laboratory
in GRC. This special laboratory is built to provide supportive practices for institutional researches
against naturally occurring infectious microorganisms of high-risk to humans that require special
containment devices, appropriate personal protective equipment, and rigorous regulations. The GRC
BSL-3 laboratory has the certificate from Taiwan’s Centers for Disease Control (CDC) and is well
organized with experienced members and equipped with appropriate safety containments for both in
vitro cell-based assays and in vivo small animal experiments.

EREMRHPINENZ =B =FRNERESRHLTEEREERE - RISHEEEIRFRE » REZ
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BSL-3 Laboratory

Biosafety Level 3 Laboratory

GRC BSL-3 Laboratory Layout

BSL-2+ Room

The Biosafety Level 3 (BSL-3) Laboratory in GRC is to provide experiment practices for institutional researches
against infectious microorganisms of high-risk to humans that require special containment devices, appropriate
personal protective equipments, and rigorous regulations. The BSL-3 laboratory was designed for both in vitro
cell-based and in vivo small animal studies. Experimental animal models such as mice, guinea pigs, and ferrets
have been established for studies of influenza viruses, including evaluation of the efficacy of influenza vaccine
candidates, the effect of glycolipids as adjuvant, and the antiviral activity of natural and synthetic compounds
and herbal extracts
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Jung-Lee Lin #R{EFI

Associate Research Specialist
b RElEED

harrylin@gate.sinica.edu.tw

Education and Positions

* Ph.D., Chemistry, National Taiwan University, 2002

» Postdoctoral Fellow, Institute of Atomic and Molecular Sciences, Academia Sinica, 2002-2007
» Assistant Research Specialist, Genomics Research Center, Academia Sinica, 2007-2012

» Mass Spectrometry Facility Manager, 2010-present

» Associate Research Specialist, Genomics Research Center, Academia Sinica, 2012-present

Facility Management / Expertise

Main job is responsible for the development new mass spectrometry technology and management
mass spectrometry core facility in Genomics Research Center. New mass spectrometric techniques
are mainly aimed at commercial mass spectrometer which mass range is not available and developed
unique methods to enhance the efficiency of ionization and detection. Mass spectrometry core
facilities mainly provide routine sample analysis service, proteomics and glycomics analysis, structure
analysis of glycans and glycoproteins in details, software operation services, new staff training
course, and to assist users in operating the mass spectrometer. Management of mass spectrometry
core facility maintains facility to operate in normal condition and personnel management.
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Wen-Bin Yang 153Z#

Associate Research Specialist
s =l
wbyang@gate.sinica.edu.tw

Education and Positions

* Ph.D., Chemistry, National Taiwan University, 1998

» Postdoctoral Fellow, Institute of Biochemistry, Academia Sinica, 1998-2002

» Assistant Professor, Institute of Pharmacognosy, Taipei Medical University, 2002-2003

+ Assistant Research Fellow, Genomics Research Center, Academia Sinica, 2003-2013

+ Associate Research Specialist, Genomics Research Center, Academia Sinica, 2013-present

Expertise

As an associate research specialist, | am responsible for the glycan isolation and analysis operation
on using NMR, GC-MS, LC-MS and MALDI TOF-MS facilities and assist researchers carrying out
glycan related researches. | have dedicated myself to provide useful and efficient service, as well as
all aspects of advance technical support on carbohydrate disciplines. The duty of my job includes:
isolation and analysis of carbohydrates from plant, bacteria and animal cells; supervising the staff
members who are studying on glycomics; developing and implementing new automated glycan
analyzer; assisting users setting up the experiments for glycan analysis; and providing technical
consultation. My expertise is using chemical methods, especially the organic chemistry approach
(glycan labeling and permethylation), to obtain structural information of carbohydrates.
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Hui-Ming Yu R E &

Assistant Research Specialist
e NES Ll

hmyu@gate.sinica.edu.tw

Education and Positions

* Ph.D. (Biotechnology), Faculty of Science, Chiang Mai University, Thailand, 1999-2004

» Associate Engineer, Institute of Biological Chemistry, Academia Sinica, 1986-2005

» Secretary, The K-T Wong Bioorganic Chwmiarey Foundation, 2000-present

* Manager, Peptide Synthesis Facility, Institute of Biological Chemistry, Academia Sinica, 2001-2005
» Secretary, The Research and Education of Glycosciences Foundation, 2001-present

» Assistant Research Specialist, Genomics Research Center, Academia Sinica, 2006-2012

» Secretary, The Shang-Fa Yang Memorial Foundation, 2008- present

» Associate Research Specialist, Genomics Research Center, Academia Sinica, 2012-present

* Manager, Peptide Synthesis Facility, Genomics Research Center, Academia Sinica, 2012-present
» Secretary, The Taiwan Bio-Development Foundation, 2013-present

» Consultant, The SunTen Phytotech Co., Ltd., 2014-present

Peptide Synthesis Core Facility

This core facility will provide synthetic peptides and fluorescent peptides for biological studies
discovered through proteomic research and phage display. It will also provide glycopeptides,
phosphor-peptides and peptides with other post-translational modifications for use in structural and
functional studies. We will also collaborate with other research groups in GRC to develop methods
for synthesizing newly discovered novel peptides and derivatives which can not be prepared with the
current routine method, in order to support the research programs in GRC.

Applied Biosystems 433A Peptide Synthesizer
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Tsui-Ling Hsu {RE2IG
Assistant Research Specialist
s IESL

tihhsu@sinica.edu.tw

Education and Positions

Ph.D., Microbiology and Immunology, National Yang-Ming University, Taiwan, 2004

Postdoctoral Fellow, Genomics Research Center, Academia Sinica, 2005-2007

Research Associate, Department of Chemistry, The Scripps Research Institute, USA, 2005-2007
Distinguished Postdoctoral Scholar, Genomics Research Center, Academia Sinica, 2007-2009
Postdoctoral Fellow, Genomics Research Center, Academia Sinica, 2009-2014

Assistant Research Specialist, Genomics Research Center, Academia Sinica, 2014-present

Honors

Award for Excellent Ph.D. Thesis from the Chien-Tien Hsu Cancer Research Foundation at the 7th Symposium
on Recent Advances in Cellular and Molecular Biology, 1999

Travel award from Ministry of Education, 2001

Award for Excellent Poster from the Chinese Society of Cell and Molecular Biology at the 11th Symposium on
Recent Advances in Cellular and Molecular Biology, 2003

Travel Award for Research Abroad from National Yang-Ming University, 2003

Yang-Ming Scholarship from Yang-Ming Medical Education Foundation, 2003

Travel award from Ministry of Education, 2004

Taiwan Merit Scholarships, 2005-2007

Outstanding Performance Awards in Genomics Research Center, Academia Sinica, 2013

Expertise

Employment of exo- and endo-glycosidases to determine site-specific N-linked glycans on the
proteins or the glycans derived from biological samples via HPLC and mass spectrometry

Imaging the trafficking of glycoconjugates in cells, and enrichment of glycoproteins and glycolipids
from cell lines or biological samples via sugar tagging and bioorthogonal chemical probes

Profiling the interaction of pathogen- or cancer-specific glycans with mammalian lectin/innate
immune receptors for linking the role of glycans/glycoconjugates to biological systems
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Chien-Tai Ren {FiE&&

Assistant Research Specialist
e el

chient@gate.sinica.edu.tw

Education and Positions

* Ph.D., Chemistry, Florida State University ,1996

» Postdoctoral Fellow, Florida State University, 1996-1999

» Research Fellow, Sinon Corporation,1999-2000

» Postdoctoral Fellow, Institute of Biological Chemistry, Academia Sinica, 2000-2006

» Assistant Research Specialist, Genomics Research Center, Academia Sinica, 2006-present

Expertise

My research work has been concentrated on the synthesis of biologically active oligosaccharides with
designed functionalities or modifications. Many of them are related to human infectious disease and
cancers including various sialosides and tumor associated carbohydrate antigens (TACA). The major
goal is to establish a representative glycan library with sufficient structural complexity and diversity
to support GRC glycan array research programs and carbohydrate-based vaccine developments. In
addition, | have participated in GRC peptide synthesis core facility for glycopeptides synthesis, as
well as glycan sequencing core facility for methodology development in solving the glycan structures
found in nature.
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Joint Appointments

In addition to its full-time research faculty members, GRC has brought together scientists
and technical specialists from other institutions as joint-appointment faculties to work on
various interdisciplinary programs related to genomic research.

Yuan Tseh Lee Z&E&

President Emeritus and Distinguished Research Fellow EI{E[ER » 1FIEATRE
Institute of Atomic and Molecular Sciences, Academia Sinica

FARAFERT [R5 E20 S RIZBASTAT

Research Interest: Reaction Dynamics, Photochemistry Processes,
Spectroscopy and Structure of lonic Clusters

* Nobel Prize in Chemistry (1986)

* President of International Council for Science (ICSU), 2011-2014
ytlee@gate.sinica.edu.tw

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

Wen-Hsiung Li 231

Distinguished Research Fellow $FIEFAZTE

Biodiversity Research Center, Academia Sinica

FRRBAFERT V) SERIERAZTAIL

Research Interest: Evolutionary biology, Genetics, Genomics
* Balzan Prize in Genetics and Evolution, Italy (2003)
whli@gate.sinica.edu.tw

Andrew H.-J. Wang £ £%

Distinguished Research Fellow $FIEffFTE
Institute of Biological Chemistry, Academia Sinica
FRORFRZERE VM EZAFERT

Research Interest: Structural proteomics
ahjwang@gate.sinica.edu.tw

----------------------------------------------------------------------

Shih-Hsiung Wu =t

Distinguished Research Fellow 4FIEfAIZE

Institute of Biological Chemistry, Academia Sinica
FRRBAFERT =41 CE2RHSTERT

Research Interest: Structure and function of biomolecules
shwu@gate.sinica.edu.tw

----------------------------------------------------------------------

Ker-Chau Li 7202

Distinguished Research Fellow $FiERAFTE

Institute of Statistical Science, Academia Sinica

FRAAZERT #ET R TTAT

Research Interest: Bioinformatics, Mathematical statistics, Big data
kcli@stat.sinica.edu.tw
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Carmay Lin X/ \E

Distinguished Research Fellow $FIETZE

Institute of Biomedical Sciences, Academia Sinica

FRIREATERT S ER BRI B AT

Research Interest: Computational chemistry/biochemistry/
biophysics, Protein recognition and drug design, New methods/
algorithms for macromolecular systems
carmay@gate.sinica.edu.tw

Na-Sheng Lin #i#h4

Distinguished Research Fellow $FIEFEE

Institute of Plant and Microbial Biology, Academia Sinica
FRIREATERT BV E YD BRI

Research Interest: Molecular basis of virus, Satellite RNA and host
plant interactions

nslin@sinica.edu.tw
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Kay-Hooi Khoo Al#1E

Distinguished Research Fellow $FIETZE

Institute of Biological Chemistry, Academia Sinica
FRSREATERT A4 L 2BRFTRT

Research Interest: Glycobiology, Analytical glycomics and
glycoproteomics

kkhoo@gate.sinica.edu.tw

Huan-Cheng Chang 5R/&IE

Distinguished Research Fellow $FIETEE

Institute of Atomic and Molecular Sciences, Academia Sinica
FRIREATER [R5 B0 RIEBRZTAT

Research Interest: Biophysical chemistry, Biomolecular mass
spectrometry, and Nanobiotechnology

hchang@gate.sinica.edu.tw

Yuan-Tsong Chen [FIEE=

Distinguished Research Fellow 4FIEfRIZE

Institute of Biomedical Sciences, Academia Sinica
FRIREATERT VDR BRI AT

Research Interest: Genomic medicine, Pharmacogenomics
chen0010@ibms.sinica.edu.tw

Tai-Huang Huang & KJE

Distinguished Research Fellow $FIERTZE

Institute of Biomedical Sciences, Academia Sinica

FRRBATERE £ BRI BT

Research Interest: Structural biology, Nuclear magnetic resonance
spectroscopy, Biophysics

bmthh@gate.sinica.edu.tw
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Ming-Daw Tsai £8358

Distinguished Research Fellow $FIERAZTE

Institute of Biological Chemistry, Academia Sinica

FRIRBAFERT A4 CE2RRSTRT

Research Interest: Enzymology, Structural biology, Chemical biology
mdtsai@gate.sinica.edu.tw

Soo-Chen Cheng Z[ifl}2

Distinguished Research Fellow $FiEIR7EE
Institute of Molecular Biology, Academia Sinica
FRRBAFERT 05 £ YDRRZSRT

Research Interest: Molecular mechanism of pre-mRNA splicing
mbscc@ccvax.sinica.edu.tw

John Kung 3L##E

Research Fellow fAZZE

Institute of Molecular Biology, Academia Sinica

FROREAFERTE 0 E YRR

Research Interest: Lymphocyte development, activation, and function
mbkung@ccvax.sinica.edu.tw

Han-Chung Wu S8

Research Fellow i3 8&

Institute of Cellular and Organismic Biology, Academia Sinica
FRIRBAFERT AR B (E R V) 2R AT

Research Interest: Molecular biology, Cell biology
hcw0928@gate.sinica.edu.tw

Chen-Yang Shen JL55

Research Fellow 358

Institute of Biomedical Sciences, Academia Sinica
FRIRATTRT YRR R ITRT

Research Interest: Molecular epidemiology, Cancer genetics,
Personalized medicine

bmcys@ibms.sinica.edu.tw

Chia-Fu Chou BZ{E

Research Fellow i385

Institute of Physics, Academia Sinica

FRIRERTTRT YDIERRITAT

Research Interest: Biosensing, Biophotonics, Microfluidics,
Nanofluidics, Single Molecule/Cell Biophysics

cfchou@phys.sinica.edu.tw
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Yi-Ling Lin /A EIH

Research Fellow ffi72 &

Institute of Biomedical Sciences, Academia Sinica
FRIREATERT A4 ER BRI B AT

Research Interest: Molecular virology, Viral pathogenesis,
Viral immunology

yll@ibms.sinica.edu.tw

Chun-Hung Lin 7 {& %

Research Fellow 555

Institute of Biological Chemistry, Academia Sinica

FRIREASERT &4 LB ERITAT

Research Interest: Glycobiology, Enzymology, Synthetic chemistry
and structural biology

chunhung@gate.sinica.edu.tw

Hanna S. Yuan &=/)\I2

Research Fellow 328

Institute of Molecular Biology, Academia Sinica

FREAZERT DSV FERT

Research Interest: Structural and functional studies of RNA
metabolism

hanna@sinica.edu.tw

Ta-Chau Chang R K%

Research Fellow fAZZE

Institute of Atomic and Molecular Sciences, Academia Sinica
FREAZERT RSB0 5 R B RRERT

Research Interest: Small molecules, Optical methods,
Cancer research

tcchang@po.iams.sinica.edu.tw

Po-Huang Liang Z{EIE
Research Fellow fiZ2E
Institute of Biological Chemistry, Academia Sinica

PRI TR £ YD LR TR

Research Interests: Enzymology, Drug discovery, Chemical biology
phliang@gate.sinica.edu.tw

Shui-Tein Chen F&R7KH

Research Fellow fiZ2E
Institute of Biological Chemistry, Academia Sinica

FRIRBAZERE =YD C BB FTRT
Research Interest: Systems biology research, Enzymes in organic
synthesis, Protein engineering, Drug delivery and targeting

bcchen@gate.sinica.edu.tw
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Yu-Ju Chen [FE4

Research Fellow i3t 85

Institute of Chemistry, Academia Sinica

FRERAFERT (E2BRITAT

Research Interest: Biological Mass Spectrometry, Proteomics
yujuchen@chem.sinica.edu.tw

Mi-Hua Tao P8l EE

Research Fellow ffi72E

Institute of Biomedical Sciences, Academia Sinica
FRSREATERT S Ypea BRI BB R TTRT

Research Interest: Viral immunology, Cancer Immunotherapy,
Gene therapy

bmtao@ibms.sinica.edu.tw

Shu-Mei Liang 1ZifI==

Research Fellow i35 E

Agricultural Biotechnology Research Center, Academia Sinica
FRRBAZFERT RELE VIR

Research Interests: Innate immunity, Cancer biology and
Vaccine Technology

smyang@gate.sinica.edu.tw

Chwan-Deng Hsiao 5188

Research Fellow fiZtE

Institute of Molecular Biology, Academia Sinica

FRRBAFERT 05 YIRRSTRT

Research Interest: Structural and functional study of biological
macromolecules

hsiao@gate.sinica.edu.tw

Hung-Chih Kuo S

Associate Research Fellow RIfff358

Institute of Cellular and Organismic Biology, Academia Sinica
FRORRRZTRT AR ER(E RS = V) B2 PHTTAT

Research Interest: Stem cell biology, Non-coding RNA in developmental
process, Induced pluripotent stem cell (iPSC) technology

kuohuch@gate.sinica.edu.tw

Wei-Hau Chang E7%3%

Associate Research Fellow EIffi3EE

Institute of Chemistry, Academia Sinica

FRORAAFERE 1L FERT

Research Interest: Cryo-EM imaging of virus particles including
Dengue, HBV, and EV71 for vaccine design; Single molecule FRET
imaging of transcription, splicing and EGFR signaling; Developing
free electron laser imaging methods

weihau@gate.sinica.edu.tw
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Chau-Chung Han 82

Associate Research Fellow BJifi3EE

Institute of Atomic and Molecular Sciences, Academia Sinica
FRIRBAZERT [R5 B0 S R RAITAT

Research Interest: Development of optical tools for peroteome
profiling

cchan@po.iams.sinica.edu.tw
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Jim-Min Fang J51& R

Distinguished Professor $5IE211%

Department of Chemistry, National Taiwan University
W=V PN- Rl 1t

Research Interest: Bioorganic and synthetic chemistry
jmfang@ntu.edu.tw

Ann-Shyn Chiang ST %t

Chair Professor :EFEEZ%

College of Life Science, National Tsing Hua University
BITEEAR L anklE

Research Interest: Connectomics, Behavioral neurogenetics,
Bioimaging

aschiang@life.nthu.edu.tw

Pan-Chyr Yang 154t

Distinguished Professor #iE211%

National Taiwan University

A=y PN

Research Interest: Internal medicine, Pulmonary and critical care
medicine, Cancer biology and molecular biology, Lung cancer
genomics and molecular carcinogenesis, Medical ultrasound
pcyang@ntu.edu.tw

Chun-Cheng Lin A& A%,

Professor 1%

Department of Chemistry, National Tsing Hua University
BITLEE AR (LT

Research Interest: Carbohydrate and bioorganic chemistry
cclin66@mx.nthu.edu.tw

Shan-Chwen Chang ik )%

Professor 2%

College of Medicine, National Taiwan University

BRI 8K BEEE T

Research Interest: Antibiotic usage and antimicrobial resistance,
Molecular epidemiology, Infection control, Emerging infectious
diseases, Translation medicine of infectious diseases
changsc@ntu.edu.tw
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Hsien-Yeh Hsu EF5c3

Professor #i%

Institute of Biotechnology in Medicine, National Yang-Ming University
EAVIRRRAA S BB YRR TEAT

Research Interest: Investigation of Ganoderma lucidum
polysaccharides and fucoidan suppression of cancer progression and
metastasis, as well as translation of these materials into anti-cancer drugs
hyhsu@ym.edu.tw

Pei-Jer Chen [FiZE

Professor ¥%

College of Medicine, National Taiwan University

BRI SR BB

Research Interest: Hepatology, Gastroenterology, Internal medicine,
Molecular virology, Cancer research

peijerchen@ntu.edu.tw

Ru-Shi Liv 230

Professor 1%

Department of Chemistry, National Taiwan University
BT S AEE (LEBAITRT

Research Interest: Inorganic chemistry and Materials chemistry
rsliu@ntu.edu.tw

Muh-Hwa Yang 155

Professor 1%

Institute of Clinical Medicine, National Yang Ming University
Bﬁﬁﬁﬁnuﬁﬁ %iﬁﬁj-uﬁﬁ

Research Interest: Molecular mechanism of cancer metastasis,
Clinical oncology (head and neck cancer)
mhyang2@vghtpe.gov.tw

Pi-Hui Liang 2=

Associate Professor &Zi%

School of pharmacy, National Taiwan University

EIAWASY: PN =R -1

Research Interest: Design and synthesis new drugs, Medicinal
chemistry, Carbohydrate chemistry, Biological assay development
phliang@ntu.edu.tw
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Visiting Scholars/Experts

Visiting Scholars

Ding-Shinn Chen FRES

Distinguished Chair Professor

Department of Internal Medicine

College of Medicine, National Taiwan University

Visiting Staff Physician

Hepatitis Research Center, National Taiwan University Hospital
Research Interest: Hepatology, Gastroenterology
chends@ntu.edu.tw

....................................................................
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Eva Y.-H. P. Lee ;& E =

Chancellor's Professor and Chair

University of California, Irvine

Irvine, CA, USA

Research Interest: Cell cycle checkpoint pathways and molecular
genetics studies of breast cancer using mouse model systems

elee@uci.edu

Alice Lin-Tsing Yu fREnE

Distinguished Chair Professor and Deputy Director

Institute of Stem Cell and Translational Cancer Research
Chang Gung Memorial Hospital at Linkou

Research Interest: Cancer immunotherapy, Breast cancer stem
cell biology, NKT-stimulatory glycolipids as anti-cancer agents
and vaccine adjuvants

aliceyu@ucsd.edu

Visiting Experts

Kent J. Gillig S&RiE

Visiting Specialist

Texas A&M University

College Station, TX , USA

Research Interest: Mass spectrometry and ion mobility/mass
spectrometry development for biological and environmental
applications

kgillig@gate.sinica.edu.tw
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Ultra High Throughput Drug Screening Facility
NMR Facility

Protein X-ray Crystallography

Mass Spectrometry Facility

Peptide Synthesis Facility

Affymetrix Microarray

DNA Sequencing Facility

Glycan Profiling/Sequencing Facility

Animal Facility

Biosafety Level 3 Laboratory
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Ultra High Throughput Drug
Screening Facility

Responsible Persons: Ying-Ta Wu, Ting-Jen Cheng, Shi-Shan Mao

Advanced in miniaturization and automation as well as furnished with extensive compound
collections, screening one million molecules in a day has become feasible at the Genomics
Research Center, Academia Sinica (GRC). The ultra High-Throughput Screening (UHTS)
facility established in the GRC is the first of its kind in Asia. The GRC uHTS is also supported
by the National Research Programs for Biopharmaceuticals (NRPB) as the “ChemBank and
High Throughput Screening (CB & HTS) Resource Center (SB-1) of NRPB since 2011. The
mission of the Resource Center is to provide high-throughput screening services by using
GRC'’s two-million compound library to help the investigators to rapidly identify bioactive
compounds for target mechanism study and therapeutics discovery.

The GRC’s uHTS systems are composed of a screening system and a hit-picking system.
Both systems are equipped with 6-axis robot arms for dispatching automatic process
to provide unsurpassed screening capacity. The screening system integrates with two
dispensers for handling various dispensing/washing modes (0.25uL~10uL), one transfer
pintool with precision pins (50nL slot) for transferring compounds in 1536-well micro-titer-
plates, and one micro-plate imager with various detection methods for reading assay results.
The hit-picking system receives hit list from the screening system and collect hit compounds
from the compound library. The resulted hit-compound plates are good for reconfirmation
assays and/or other follow-up validations.

To this end, the GRC has collected about 2 million compounds in the library (GRC2M).
The majority of these compounds are purified synthetic chemicals. The GRC2M library
also contains known drug, biologically active small molecules, natural products and their
chemically modified derivatives, herbal, microbial metabolic molecule.

Besides screening the small molecular library, the uHTS system can assist small interfering
RNA (siRNA) technology in gene silencing to accelerate the identification of corresponding
target genes and the confirmation of specific functional mechanisms. Furthermore, combining
with the gene shuffling and phage display techniques, the uHTS system can be used in
screening human antibodies produced from single B cells to obtain real human monoclonal
antibodies and to speed up the resolution and confirmation of more biological cell surface
biomolecules.

The GRC’s uHTS system is operated by a
group of experienced staff in developing
and automating biological assays as
well as conducting biochemical and cell- @ : f.@
based screens. In addition, this uHTS G?@T“ e, N o ot mrebing
facility has medicinal chemists and "‘*“"““"""""""*"{ I Sl

cheminformatics talents to add values
to HTS screening services. The uHTS
facility is one important platform at the
initial stage of translation research
for multi-disciplinary collaboration,

Small Molecule Library

ntheti
(1 547 zzs)

',

linking chemists and biologists to - e

. . . arge! sed or cell-bases hen tor:hromo horic
explore disease targets and identify rnesseaoretones [T e
potential interesting compounds for el Ontimzation |

target mechanism studies and drug
discovery. It is expected the uHTS
setup can benefit the development of
biotechnology and pharmaceutical.
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NMR Facility

Responsible Person: Chi-Fon Chang
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NMR Facility is located on the first floor of Genomics Research Center. The facility
maintains two 600MHz Bruker NMR spectrometers. The AV600_R spectrometer is
a two-channel system equipped with a 5mm DCI Dual cryoprobe (high sensitivity
1H/13C observation includes cooled preamplifiers for 1H/13C/2H with Z-gradient).
A SampleXpress, which hold up to 60 samples, has been installed for medium-
throughput automation in NMR routine applications. AV600_R is also connected to
a LC system which consists of an Agilent Quaternary Chromatography System and
Bruker LC-NMR accessory including on-flow, stop-flow, column switch, extended
loop sampling, and solid phase extraction options. A CryoFit accessory with 30ul
flow cell is available for LC-NMR application. The AV600_L spectrometer is a three-
channel system equipped with a 5mm TCI cryoprobe (1H/13C/15N triple resonance
probe head with cooled preamplifiers for 1H/13C/2H with Z-gradient) which could
be used for biomolecular NMR application. A SampleXpress Lite , which hold up to
16 samples, has been installed on AV600_L. A regular 5mm BBO-Z probe which
is tunable over the frequency range between 31P and 15N (with Z-gradient and
automated tuning/matching) is also available in the facility.
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Protein X-ray Crystallography

Responsible Investigator: Che Alex Ma

The X-ray diffraction system includes the MicroMax007HF microfocus rotating
anode generator with 70x70 micron anode focal spot, the Confocal VariMax optics
and two of the R-axis IV** image plate detectors. The MicroMax007HF provides
four times the flux as a standard rotating anode generator, for samples of less than
300 microns, allowing to work with weakly diffracting samples or to use shorter
exposures during standard data collections. The Confocal VariMax optical system
provides an intense monochromatic beam that may be adjusted for flux or resolution
to optimize the experimental conditions. The R-axis IV** provides good sensitivity,
wide dynamic range, large aperture and fast readout to give data of high quality. The
X-stream 2000 low temperature system provides a continuous supply of nitrogen
without needing a house source of liquid nitrogen. Each component of this system is
fully integrated to maximize its performance for protein crystallography.
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Mass Spectrometry Facility

Responsible Person: Jung-Lee Lin

This facility is core resource which offers state-of-the-art high performance liquid
chromatography and tandem mass spectrometric instruments and technical experts for
small molecules analysis, proteomics and glycomics analysis.
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The maijor in missions are routine analysis services and developing new methodology for
structural analysis of released glycans and glycoproteins in detail based on enzymatic
degradation coupled with tandem mass spectrometry. Mass spectrometers in GRC mass
facility are as follows.

1.A hybrid fourier transform-mass spectrometer (FT-MS), linear quadruple ion trap (LTQ)-
FT Ultra™, which combines fast mass analysis capability of LTQ with ultra high mass
accuracy and ultra high mass resolution of 7.4 Tesla superconducting magnet FT-MS. The
mass spectrometer provides sensitive and comprehensive proteomic analysis with online
nano-liquid chromatography. In additional to conventional collision induced dissociation
(CID) at LTQ, extra dissociation capabilities aiming for post-translation modifications (PTM)
characterization could be realized by electron capture dissociation (ECD) and infrared
multi-photon dissociation (IRMPD) at FT-ICR (lon Cyclotron Resonance) cell.

2.A hybrid FT-MS, LTQ Orbitrap XL™, is based on the fast and highly sensitive LTQ and
the Orbitrap technology, which features a higher energy collision dissociation (HCD)
for ultimate flexibility in fragmentation for advanced proteomics research and molecular
structural education. This mass spectrometer can be enhanced with the powerful electron
transfer dissociation (ETD) and FAIMS capabilities.

3.A Linear quadrupole ion trap mass spectrometer, LTQ XLTM, interfacing online LC,
atmospheric matrix-assisted laser desorption/ionization (AP-MALDI) and micro scale
chip-based nano electrospray ionization (Triversa NanomateTM) can provide high order
tandem mass analysis of phosphor- and glyco-proteomes with the aid of CID and ETD.

4 A MALDI-TOF/TOF mass spectrometer, UltraFlex [ITM, provides fast sequence
determination of peptide and oligosaccharide. The Ultraflex Il consists of two Time-of-
Flight (TOF) channels. The first separates the ions generated by laser beam on the
basis of their molecular weights giving a mass fingerprint. The second TOF resolves the
fragmented species generated by a collision chamber, which is present between the two
TOFs.

5.An ESI-TOF mass spectrometer, BioTOF I, is
robust for applications that require high resolving
power and accurate mass measurement in
proteomics, drug discovery, metabolomics, or
organic chemistry. Its flexibility and wide mass
range make it also ideal for the study of intact
proteins or non-covalently bound complexes such
as drug-protein, protein-protein, and protein-ligand
interactions. With a resolution of > 20,000 for a
single pass mode and mass accuracy better than 4
ppm, the BioTOF lll is the highest performance ESI-
TOF commercially available.

6.A GC-MS (Polaris Q) provides routine chemical identity "‘\ /
verification with NIST chemical library for volatile W

chemicals.

e y
(OrbitrapaVelosPro)
/
Methed

- o
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Peptide Synthesis Facility

Responsible Person: Hui-Ming Yu

This core facility will provide synthetic peptides and fluorescent peptides for biological
studies discovered through proteomic research and phage display. It will also
provide glycopeptides, phosphor-peptides and peptides with other post-translational
modifications for use in structural and functional studies. We will also collaborate with
other research groups in GRC to develop methods for synthesizing newly discovered
novel peptides and derivatives which could not be prepared with the current routine
method, in order to support the research programs in GRC.

~|
A Applied Biosystems 433A Peptide Synthesizer
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Affymetrix® Microarray
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Responsible Person: Tzu-Ning Ho

o)

The microarray facility provides two types of platforms for gene analysis: gene
expression and whole-genome single nucleotide polymorphism (SNP) genotyping
analysis. For gene expression analysis, our platform provides target preparation,
hybridization, wash/stain and image scanning for Affymetrix GeneChip. Researchers can
use this microarray technology to examine differences of gene expressions in various
model organisms including human, mouse, rat and etc. For a whole-genome genotyping
analysis, we utilize the Affymetrix oligonucleotide array to screen SNP at genome-
wide manner. It could provide the information about the common and rare SNPs, copy
number variants, and other genetic variations that can contribute to diseases. The
application of genotyping technique includes association study, linkage study, population
genetics, chromosomal abnormality, and cancer genomics.

A GeneChip® Hybridization Oven

A GeneChip® Scanner 3000 7G
& AutoLoader
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DNA Sequencing Facility

Responsible Person: Kuo Ping Chiu

The core facility now offers Roche 454 GS Junior and lllumina MiSeq sequencing
services primarily to the research requirements of the GRC investigators.

lllumina MiSeq

The MiSeq desktop sequencer
allows you to access more focused
applications such as targeted gene
sequencing, metagenomics, small
genome sequencing, targeted gene
expression, amplicon sequencing,
and HLA typing. New MiSeq
reagents enable up to 15 Gb of
output with 25 M sequencing reads
and 2x300 bp read length.

Roche 454 GS Junior

The GS Junior System brings the power of 454 Sequencing Systems directly to
the laboratory benchtop. Get comprehensive genome coverage with long 400 bp
sequencing reads and quickly proceed from DNA to discovery with fast sequencing
runs and straightforward data analysis on the attendant computer.

Applications (genome-wide)

BN

. Genome assembly

. Transcriptome analysis

. Mapping of transcription factor
bindingsites

. Mapping of histone modification sites

. DNA methylation

. Micro-RNA

. Software development

W N

~N O o b
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Glycan Profiling/Sequencing Facili
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Responsible Persons:

Wen-Bin Yang, Tsui-Ling Hsu, Jung-Lee Lin and Chein-Hung Chen

Glycosylation is involved in all kinds of biological events. The expression and dynamics
of glycans can be observed in different physiological processes and pathological status.
It is therefore of importance to have systematic investigation of glycosylation, which can
lead to the discovery of glycan targets for diagnostic and therapeutic purposes.

The Glycan Profiling/Sequencing Facility in GRC has been established to fulfill
the increasing needs of acquiring the glycan information from glycoproteins and
glycolipids, including site-specific glycoform profiling of glycoproteins, glycolipid profiling,
glycopeptide sequencing, compositional analysis of glycans from biological specimens
and nature products, and glycan linkage study, to support glycobiology research.

The Glycan Profiling/Sequencing Facility is equipped with High-Performance Anion-
Exchange Chromatography-Pulsed Amperometric Detection (HPAEC-PAD) for sugar
compositional analysis, capillary electrophoresis (CE) and HPLC to resolve complex
glycans for structural analysis, and state-of-the-art mass spectrometry (MS) facility for
delineating glycan structures in detail. Technical platforms encompassing labeling the
glycans released from glycoproteins, glyco-enzyme-assisted HPLC and MS for glycan
analysis, especially for the distinction of glycan isomers, and permethylation of released
glycans for linkage study of glycan structures, are implemented to facilitate sample
preparation for glycan analysis.

With the integrated technology platforms, we hope to support researchers tackling
important biology questions covering glycobiology research and biomarker/drug
discovery.

A GC MS (Polaris Q) A HPAEC-PAD
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Animal Facility

Responsible Person: Michael Hsiao

The Animal Facility in GRC has Specific Pathogen Free (SPF) and P1 animal labs. The fully
equipped SPF animal labs contain 5 rooms that are capable of hosting up to 670 cages (3,350
mice) for animal breeding. In addition, two procedure rooms are set up. One room is used
for surgical procedures for removing tissues and withdrawing blood for further genotyping
and phenotyping analysis of the SPF animals. The other room is used for optical based
luciferase and/or fluorescence-based imaging to observe the specific transgene or knockout
phenotypes of the animals. This room is also equipped with an X-ray irradiator for lethal or
sub-lethal irradiation of the animal followed by transplantation of stem cells or cancer stem
cells as well as evaluating radiosensitivity of tumor cells in vivo. Currently, more than 10
strains of transgenic or knock-out mice in the facility. They will be used for breeding and
later be used to as murine models for many human tumor models such as breast, or colon
cancers. In additional, other immunodeficient mice will also be used to serve as sources for
many human xenograft models.

An integrated imaging platform has been installed in the Animal Facility to monitor disease
processes and understand the effects of new drug treatments effectively, over time with
repeat measurements for the same animal. The Triumph™ Trimodality system is a fully

integrated SPECT/PET/CT hardware and software platform optimized for small animals in
pre-clinical and biomedical research applications. The functional imaging of SPECT and
PET are fused with anatomical imaging provided by X-ray Computed Tomography. This
way, users can precisely identify the location of an abnormality related to the surrounding
anatomical structure. The main applications of this machine are for disease detection, drug
tracking, micro-dosing, pharmacokinetics, biomarker development. It's a useful tool for pre-
clinical imaging and functional test.

A IVC and Hood A X-ray Biological A The Triumph™ Trimodality System
Irradiator

A IVIS® Kinetic A SPECT/ A PET/CT image A CTimage
CT image
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Biosafety Level 3 Laboratory

Responsible Person: Jia-Tsrong Jan

&) =~ S—

The Biosafety Level 3 (BSL-3) laboratory in GRC is set for providing supportive experiment
practices mainly for institutional researches against naturally occurring infectious
microorganisms of high-risk to humans that require special containment devices, appropriate
personal protective equipment, and rigorous regulations. The GRC BSL-3 laboratory is -
well organized with experienced team members and is equipped with appropriate safety —
containments for both in vitro cell-based assays and in vivo small animal experiments.

A BSL-3 laboratory is constructed specifically for research or clinical work with infectious

microorganisms that may cause serious or potentially lethal disease as a result of exposure

especially through inhalation route. The major infectious microorganisms performed in such

laboratory are classified as Risk Group 3 that has high individual risk but lower community

risk than those of RG-4 in a BSL-4 laboratory. Examples of RG-3 members attracting more

attention in Taiwan include: SARS-CoV, Middle East respiratory syndrome coronavirus

(MERS-CoV), avian influenza virus (H5N1, H7N9, H6N1, and H5N2), human influenza virus

(swine flu virus, 2009), HIV, hantaviruses, poliovirus, West Nile virus, monkeypox virus,
Mycobacterium tuberculosis, Yersinia pestis, and prions.

*7

A\

GRC BSL-3 laboratory has the certificate from Taiwan’s Centers for Disease Control
(DCD) to work on RG-3 microorganisms-related researches. Currently, the laboratory has
a class |I-B2 biosafety cabinet (BSC), an individual ventilation cage (IVC) system, a class
[l small animal isolator, and two self-designed ferret-specific negative-pressure isolators.
With all these containment equipments and well-trained staffs, GRC BSL-3 laboratory is
able to perform service for drug screening and vaccine efficacy evaluation against RG-3
microorganisms, and related pathology studies in both cell-based assays and animal
experiments using different small animal models including ferret which has been long
recognized as of the best animal model for SARS and flu studies.
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