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transmission, as well as antiviral development. For example, we found the preventive
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Covid-19 i TR » & TRBHFSH
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ZEAMEEER » LR RHZSEBIIHRS RIS o
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1) Flavivirus molecular signaling: We
investigated how flaviviruses complete their life
cycles and how host cells respond to infection.
We made significant progress in understanding
multiple signaling pathways in flavivirus
infection, such as the discovery that ER stress
and UPR are triggered by flavivirus to reduce its

® o16

(2014/7 ~ 2018/9)

cytotoxicity.

2) Type | interferon (IFN) and flavivirus
interplay: There is a continual 'arms race'
between viruses and their hosts, especially in
regards to the first line of defense, IFN. We found
that cells can detect flavivirus infection to induce
IFN production. Despite this, JEV has evolved
to block IFN-stimulated Jak-Stat signaling, with
JEV NS5 identified as a potent IFN antagonist. In
contrast, DENV reduces IFN production through
various strategies such as cleavage of MAVS and
MITA by cellular caspase activation and viral
protease.

3)Emerging ZIKV infection: ZIKV typically
causes mild symptoms in humans, but the recent
outbreak in Brazil linked ZIKV to congenital
microcephaly. We established cell system and
animal model to study its sexual and vertical

effects of folic acid supplementation in ZIKV-associated poor pregnancy outcomes.

4) SARS-CoV-2 collaboration and service works: In response to the Covid-19 outbreak,
we quickly established reagents and assay systems to aid in virus-related research in P3
facility. We performed anti-SARS-CoV-2 assays for researchers around Taiwan for their
developed antiviral compounds and materials. We also provided contract services for
biotech and vaccine companies to test their products' antiviral effects.
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Material 2 Material 3

Material 1

Color 6540 K 4088 K 3113 K
Temperature
CIE (0.31, 0.33) (0.37, 0.38) (0.43, 0.40)
coordinates
EQE 87% 91% 83%
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Passion is the key ingredient to success.

Aim high and turn challenges to opportunities.
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Photonic crystal
Microcavity
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Mixture estimate in fractional

g +&-Veg=0, i
{ g(0,x,&) = go(x, ). g =580
i

® 5 . transport operator
e K: smoothing operator in £, i.e., (—Q¢)*?K exists

o Mixture estimate:
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PSPC1: a contextual determinant of tumor progression
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TGF-p1 downrepulares HIF-2o in EPO-producing cells by acrivating ALKS (X Biomed. Sci. 2021).
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| study the fruit fly Drosophila to gain
insight into how the brain processes both
internal and external signals to make behavioral
decisions, and how intricate neural circuits are
established during development. Specifically,
my research focuses on the mushroom body, a
computational center in the fly brain that plays
a critical role in learning and memory, decision-
making, and sleep regulation. The mushroom
body also acts as a motivational center that
integrates diverse inputs, including sensory
information, past experience, and internal
physiological signals, to guide behavior.

Over the past five years, my lab has made
significant progress in understanding the
neural basis of motivation and behavior in the
fly brain. We found that dopaminergic neurons
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RRATR D FEMAEPRRIAEKE (2020/8 ~ €%5)
REAR D FEMAEFRBMAES (2015/11 ~ 2020/7)
BEEFRASELBAEE (2012/3 ~ 2015/9)

MR RIMEAIBENHIER BiE D FHAMMaREEH

in the mushroom body encode the desire for
food and water, and we uncovered the role of
a neuropeptide, leucokinin, as the first known
thirst signal in the fly brain. Our findings have
opened exciting new avenues for discovering
novel molecular sensors of thirst and hunger.

In addition to investigating the neural
mechanisms of motivation, we have also
studied the intricate wiring principles that
underlie the development of the mushroom
body circuitry. This network is incredibly
complex, with subcellular axonal and dendritic
targeting. By identifying a guidance molecule
that affects the assembly of the mushroom body
circuit, we have gained a deeper understanding
of the molecular and cellular mechanisms that
govern its circuit formation.

Bt 573318

Aanonal foienoe and Technahogy Cownol
Aracamic Aessarch dnard

Kemyon Cells

Food Seeking

Our research provides a valuable conceptual framework for future studies of
complex neural circuits and their assembly. By elucidating the principles governing
information processing in the mushroom body, our work has the potential to shed light
on how motivational drives and decisions are controlled in the brain, with implications
for the treatment of disorders related to reward processing and decision-making.

CRIRRE

I would like to dedicate this award to my research team, my current and former
mentors, my colleagues at the Institute of Molecular Biology, my loving family, and
countless friends who have provided unwavering encouragement and support
throughout my scientific journey.
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Ever tried. Ever failed. No matter. Try again. Fail again. Fail better.
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“If you cannot do great things, do small things in a great way. ” ~ Martin Luther
King Jr.
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Titers and breadth of neutralizing antibodies against SARS-CoV-2 variants after

heterologous booster vaccination in heaith care workers primed with two doses of
ChadOx1 nCov-13: A single-blinded, randomized clinical trial
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My research focuses on the development of
novel delivery nanotechnologies and functional
biomaterials for infectious disease treatments
and immune system modulation. The research
topics can be divided into four categories.

The first category includes the
development of novel nanotechnologies for
antiviral drug delivery and virus diagnostics. |
developed antiviral nanomedicines that tackle
host factors responsible for viral infections,
and a magnetic nanoparticle coated in cell
membranes that enhances the detection
sensitivity of viral pathogens.

The second category involves enhancing
antibiotics selectivity by nanocoacervation.
Through colistin nanocoacervation, | was able
to minimize colistin's interaction with cellular
membranes while retaining its activity against
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bacteria.

The third category involves development
of novel vaccine technologies against viral and
oncological diseases. | pioneered an artificial
hollow polymeric nanoparticle that bears
striking morphological semblance to virus
capsids and can be engineered to make safe
and effective vaccines.

Lastly, | invented a cell-derived, hydrogel
based approach for artificial antigen presenting
cell development, which enhances the
proliferation of T cells and can be used to
engineer immunotherapies. The majority of
the research has a translational aspect with
broad public health implication, and they also
show fundamental mechanistic insights at the
material and biology interface. The studies
provide new insights into emulsion techniques,
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Intracellular Hydrogelation

liquid-liquid phase separation, and the molecular dynamics of peptide delivery, and
they have the potential to revolutionize the field of infectious disease management and
immunotherapy.

TERS

| am deeply honored to receive the Outstanding Research Award from the National
Science and Technology Council. This award is a recognition of the hard work and
dedication of my research team, collaborators, and mentors, who made invaluable
contributions to my academic journey. My research has focused on the development
of novel delivery nanotechnologies and functional biomaterials for infectious disease
treatments and immune system modulation. Through this work, | hope to make a positive
impact on global public health by providing new and innovative solutions to some of the
most pressing biomedical challenges facing society today. The unique, multidisciplinary
nature of my research constantly thrusts me into new topics in nanotechnology,

immunology, virology, and cancer biology. While they can be daunting at tn;a{se*th_e__-;p

constant streams of new information often makes me feel like a kid in a candy,s
| am grateful and enthused to be in a position that deep into my adulthood
learning and asking questions like a school-age child. | feel incredibly bl _
the facilities, support, and co-workers to indulge my curiosity and chase m-ir ass’"on and
receiving this award further reinforces my comn 'tment providing me the’ strength and
encouragement to overcome those inevi &?HC
journey of academic pursuit. | am deeply J,a}teful fOF
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FXINER 3% AADC SRFEE EG B (EER PR =l Ba = i B4

| developed new diagnoses and treatments
for two rare diseases - Pompe disease and
aromatic L-amino acid decarboxylase (AADC)
deficiency. | am the first to introduce second-
generation newborn screening, employing
tandem mass spectrometry, in Taiwan, and
this technology significantly broadens the
scope of screening for newborn babies. In
2005, | launched the first-in-the-world newborn
screening for Pompe disease in Taiwan.
This project demonstrated the feasibility of
measuring acid a-glucosidase, a lysosomal
enzyme, activity from dried blood spot. After
that, we can diagnose Pompe disease in
newborn infants. The success of this program
changes the global standards of diagnosis
and treatment for Pompe disease. A few years
later, Pompe disease was included in the
Recommended Uniform Newborn Screening
Panel in USA. Currently, more lysosomal storage
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diseases are included in newborn screening,
and certainly my group is still leading in this
field, including early-treatment clinical trials for
lysosomal storage diseases.

| started to compose a gene therapy for
an ultrarare disease -AADC deficiency since
2007. This gene therapy involves bilateral
intraputaminal injection of adeno-associated
viral vector type 2 (AAV2) that expresses human
AADC cDNA, through stereotactic brain surgery.
The first dosing was performed in 2010. We
performed several clinical trials, including an
initial compassionate use study, a phase I/l
trial, and a phase Ilb trial. We published a series
of papers in Science, Lancet, and Molecular
Therapy. This 2technology was licensed to Agilis
Biotherapeutics in 2015, and Agilis was acquired
by PTC Therapeutics in 2018. This gene therapy
was approved by European Medicines Agency

Bt 773278

Narional foience anad fechnology Counol
Aracemir fesearch Anand

B : Mol Ther. 2022 Feb 2 : 30(2) : 509-518

(EMA) as a new drug on Jul, 18, 2022. This is also the first successful central nervous
system (CNS) gene therapy for single gene diseases. In addition, | have created a AADC
deficiency mouse model for more translational studies.

After several years of hard work, | finally developed a new drug for a rare
neurological disease that has no treatment in the past. This is certainly a big step for
biomedical industry in Taiwan.

CFERR S

This award is a great encouragement to me and to my group. Thanks for my
colleagues and team members, for those who have helped and supported us, and more
deeply, for the contribution of patients and their families. We will certainly keep on
finding new treatments for patients with rare diseases.
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Electrically Switchable Intervalley Excitons & phonon replicas In bllayer WSe,
8. M. Altalary ot al, Nano Lett, 22, 1829 (2022}
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Whom to treat?

Initiate treatment early to prevent disease progression
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“ Everyone thinks of changing the world, but no one thinks of changing
themselves.” ~ Leo Tolstoy —
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Ph.D. in Genetics, Dartmouth College (2010)
M.S. in Biochemistry, National Yang-Ming University (2001)
B.S. in Medical Technology, National Yang-Ming University (1999)
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Fibonaced sequence:
(B Fiy Fo. Fa, 00 = 01123581320 34.58,..)
e Fo=lh Fi=1, Foz=Fatb, nzh

S-budy central comfiguratons
with “short” intemor edges
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SATISFACTION MO, COMFIESETD MO DEATHSE 1IN COMTAIRRENT & STRINGERCY FARTIZAN S
CRSES f IMP HEALTH POLICIES - POAICHES

Influence citizeans’ satlsfaction concarming
EGI.IEI'I'II'IHIZ'L responses to the COVID-19 III I ‘ ‘ I | ‘ |
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Hybrid Cu-Cu bonding using non-conductive paste (NCP)
Fine-pitched lines bonded to Cu film
rntel(ace

nt-Cu
lines

b2 e

ET=3 'F'*!lﬂi!ﬁn. - 14-'_'7 = _...._'.

CFERRES

RUES RV R » SRIEAFRRIERIMHE R AR 2 E R o BN EIEX 22 F11
REERISFT ©

B—ERER - FRAIERHIRIGR RN R AR EZH RS » thPIEEE LBIzE&
A BERA—IREBHERER » thfIZF BB ESREDRBEREANBRER » TE
gt > FRMRBIEER—EMHERC - RhERHLIANAEERZIERE - #857 « BOHEX
o AR EAE SRR ZEENRMAER » ERESHTERIFNETF -

55 BUESHEEKIFZRESNADEMERNS L - SEMPIERESEMMI R
ERGEREHRTAHENS  HAERRATNER - REBERSIE SRR EERL »
XMt S 2 BRI B B STRYEAIL ©
=+ S
[ ﬂﬂ A E’J ITaxY iﬂ f,-:__':a-;‘_i-_-_h:x
F—EANEE > ERMERT E > MAERMESEINE] ~ERHEE / : - —
ML E AR ~EE i
.-"I:':- i i

= e




+ R RLE +

o2 [

B EEAZ0E21EE (1991)
BEMEEAL20ES221 (1986)

Hsueh-Chih Chen

B 37 = Al & K 22
HALEAHESZRAHK

FFEE N SEEE K

BIE N > BRAMEE Al /DB E AN RY
RES > WREHIERZEEN > BEKFABNER
& R ANEFRNARIIAZE > RS AR -
SORIFRAS IR ~ BB FT BB IRE R DA
WUZ TR SRR R REFRERANEE » T4
#HRIENTEER -

H > HANEHNEGETRSE > RFEAN
REEERR T B ARIE 2 A AR - 18
BES2HNZERSBEDEERENG > 5
B A TR 5 AR BOSRIRA A o 7E
AU DRI 7SE > e A ATHERO SR A R T 21
HAIE B E BRI » HIRBH AR IR
1BCR O IR B R R MRS > T A THAEIEASHS
Y5 BB A L B BE AR A B A B B A A LU R i
TRMEBRNAIES, > AR HHIETT

® 178

HEuEEMEARHETEMRRE (2016/8 ~ 2022/7)

BIEEMHEA2HELIEEGEZR T
(2013/8 ~ 2016/7)

EuEEMmEAREERESRRR (2012/2 ~ 2013/8)

BB A BERNEZEAA

BEMEANRAEBREAEZIRBNEE > &7
ETERHERHAZR -

FRIENNERESE > ARRE TZaxteiE
RIEMEHEN) » UERETHERBEURER
NRK BB EREE BT B EHZEE
BEIEMAYEEHA > WA 258 B HIUBER o £El
BEANEEAE > ARHAID TRENERHE
Rl » TREARENHNHBERZERBER K
BHER B4 AR R R SRS R U - W B B R
B EX11E -  HEFREERNEIE RS
BB A SEREERT - LUSSIRESZE0 Al
RANEZAL - ARNAREERAVIERERS -
TAMNEE « RENERUKRSTXIEHEIEE
FEVER °

Siinth 774318

Narional foience anad fechnology Counol
Aracemir fesearch Anand

CFERR S

REEENE _REGHLATE » DR MR RIIRUARS - Bt > HBBERRE -
SAENELRREEES  ERFUEMAR SHIVHEEED [A) - WEHEREFE LM
ERHENSF - RILRRZFNMARIRE - ZEHAIMABNMARRR

FRARNERKREANWEELEES > FLOREEERRBEREEREARIEERE
MBS  FERMIBERIERE © IR EmEEE®D

o @ A B & I8

NRITHARRE BIREHIRBOEHE—X > TEAUELR !
BEFTANFEEZLR » MRIREIHMAR MBI ER

_,.-:__,.- L —
r'l "r."'.
J

179 @



Bt 773278

Narional foience anad fechnology Counol
Aragamic Aesaarch Awang

o, e I e, oo

 ERMEER e e e

.....

NEBFEER e

.......
Ll "

#a n
llllllllll

o8 K
EEIEFABHELSRY FEFSEL (2010)
B EEAZRFELELT (2004)

ﬁ a = B ILAZ2EL (2002) . . e
AE BE i B

Yun-Ching Chen EIEEAS £YBBTIZMEFREE (2020/8 ~ %)
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B FEKRE (2022/1 ~ £2) RS
SYBE2TIEWERRER Journal of Controlled Release 8|4 (2021/1 ~ £%)

FEEYMMEBRERIEXRS RIRICENRENE

| have had the privilege of contributing
to the field of Pharmaceutical Sciences, and
have been fortunate to work with exceptional
mentors and collaborators throughout my
career. After receiving my Ph.D. degree from
the University of North Carolina at Chapel Hill
in May 2010, | had the opportunity to complete
postdoctoral training at the Department
of Radiation Oncology at Harvard Medical
School and Massachusetts General Hospital,
where | was fortunate to work with Drs.
Rakesh Jain and Dan Duda. During this time,
| was able to contribute to the understanding
of the important role of tumor stroma in
immunosuppression, drug resistance, and
cancer cell survival and metastasis. Since
joining the faculty of National Tsing Hua
University as a tenure-track Assistant Professor
in 2013, | have been blessed with a talented and
dedicated team of students and collaborators
who have helped to drive our research

180

forward. Our work has focused on developing
various novel and effective formulations to
deliver DNA, RNA and protein therapeutics
and chemotherapy drugs for the treatment of
cancer and inflammatory diseases such as renal
fibrosis and liver cirrhosis. While | am proud of
our progress, | recognize that there is still much
work to be done in these areas. | am grateful
for the recognition that our work has received,
including publications in prestigious journals
such as Journal of Controlled Release, Nature
Nanotechnology, Nature Protocols, Advanced
Materials, Gut, and Hepatology, as well as
opportunities to serve in leadership roles such
as Chair of the International Chapter Committee
of the Controlled Release Society and Associate
Editor of Journal of Controlled Release. |
remain committed to advancing the field of
pharmaceutical sciences and to supporting the
next generation of researchers in this field.

| am deeply honored to have been recognized by the NSTC Award Committee.
Our interdisciplinary team has been working diligently to develop novel therapeutic
approaches to address the current clinical challenges of cancer treatment by modulating
the immunosuppressive and desmoplastic tumor microenvironment. | am grateful to
NTHU, NSTC, and NHRI for the generous support. | am also thankful to my students
for their enthusiasm and dedication in research. | would like to express my sincere
appreciation to Drs. Tsai-Te Lu at NTHU, Shu-Yi Lin and Kak-Shan Shia at NHRI, and many
other colleagues and physicians for their invaluable assistance in enabling the team
to conduct our research smoothly. As a scientist and a mother, | learn that balance is a
myth. | must extend my utmost appreciation to my family for their unwavering support
throughout my fantastic journey.

ol A B =

Warn those who are idle, comfort the discouraged, help the weak, be p
everyone.
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More than Words in Medical Question-and-Answer Sites:
A Content-Context Congruence Perspective
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MRALHEASFET EHFRRESBIEhFRHBRI1E

It s been a rewarding journey to explore
the constraints on our physical observables
that various principles impose, which often
times elucidate corners where new principles
may reside. This has proved a reliable avenue
to introduce new understanding for established
results, and reveal novel properties and
hidden structures. Examples of the former,
include anomalies in quantum field theory
interpreted as the tension between unitarity
and locality for the probability amplitude of
quantum scattering process, as well as spinning
particle like description for the gravitational
multiple moments of a rotating black hole. By
constraining gravitational quantum scattering
amplitude through unitarity and causality,
we can now carve out the space of consistent
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quantum gravity theories. Furthermore, by
studying the observables closely, we’ ve the
realized the hidden entanglement properties
of binary spinning black holes, and a positive
geometry emerging from the scattering
amplitudes of three-dimensional quantum field
theories. The observable itself has much to say,
and it is always outside of the box.
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| would like to express my gratitude to all of my collaborators, without whom these
results are impossible. Research is a journey that not only explores the world, but also an
opportunity to learn about oneself. For this | would especially like to thank my students,
whose patience, persistence and curiosity was instrumental in my work, and from whom
I’ ve learned the most. Finally, I'd like to thank the people of Taiwan, for their willingness
to support and fund this endeavor.
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My lab continues to establish and explore
the use of optogenetics-based organelle-
impairment schemes to study organelle
biology. We pursue these schemes as they
allow one to 1. Target any organelle of interest,
2. Choose where (in cells) organelles are to be
damaged, 3. Tune the number of organelles
damaged, and 4. Vary the degree of damage
each organelle receives. These properties
open up unique avenues in organelle research.
We initially utilized the optogenetics-based
organelle-impairment schemes to address
questions related to organellophagy (organelle
turnover by autophagy). We started by utilizing
optogenetics to initiate known pathways
(e.g., Parkin-mediated mitophagy), followed
by its use for discovering new processes (e.g.,
lysophagy). In the last few years, we have built
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up an experimental pipeline that permits us to
define the molecular-level details of the various
types organellophagy (e.g., on mitophagy and
pexophagy). In addition, we also started to
explore areas outside of organellophagy. For
example, we now monitor how cancer cells
release extracellular vesicles following injuries
to their plasma membrance.
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John Gregory Shellnutt
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EFBAZ (The University of Hong Kong) #E#+ (2007)

FAZABEAZ (University of Western Ontario (Canada) )
#EREL (2000)

EIEF A% (Saint Mary’ s University (Canada) )
HE 2+ (1998)

EESMBASHKRNBARIE (2017 ~ £S)

B =M ARMIKB B RBHIE (2014 ~ 2017)
B3 =AM A B IKE B R B IEHIR (2011 ~ 2014)

ESMETRRMKIERE BlaaRECHR

My research program utilizes a cross-
disciplinary approach by integrating geology,
geochronology, geochemistry, and petrology in
order to develop new ideas for the lithospheric
evolution of the Earth and other terrestrial
planets. Using mineral chemistry, zircon U-Pb
dating, zircon Hf isotopes, major and trace
elemental whole rock geochemistry, computer
modeling, experimental modeling, and whole
rock Sr-Nd-O isotopic geochemistry, | work
within the context of geological problems
associated with continental magmatism, crustal
recycling, island-arcs, orogenic environments,
and planetary geology. My work has generated
a number of significant discoveries and highly
cited publications related to the formation
and development of ore-bearing layered
mafic intrusions, large igneous provinces,
Precambrian mafic dyke swarms, the crustal
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evolution of Venus, and new insight on the
assembly of central Gondwana during the
Late Ediacaran. These new breakthroughs
were achieved through utilizing the analytical
facilities at National Taiwan Normal University
and other institutions of Taiwan. The data
collected from field observations and from
laboratories enabled me to propose and test
new hypotheses that challenge old research
paradigms.
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It is a tremendous honour to be recognized by the National Science and Technology
Council for the second time. | am grateful to NSTC for providing the funding and
support to conduct world-class research. The Outstanding Researcher Award recognizes
individual achievement, but in reality there are a number of people involved in the
development and maintenance of a successful research program. Most importantly, it is
the continued support from my wife, Su Yilan, research assistants Carol Chuang, Yichen
Chen, Robert Hsieh, and my past and present graduate students Alice, Andy, Chi, Dieu,
Ha, Hu, Jen, Mira, Wen-Yu, and Thuy. Furthermore, | would like to acknowledge the
geoscience research community for the comradery and an enjoyable work environment.
| am indebted to the Department of Earth Sciences at National Taiwan Normal University
and President Wu Cheng-Chih for their generous support, without which my research
program would not have been as successful.
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Meurobiology Brain dynamics Experience

-

o3 [
Ph.D., Neuroscience, Carleton University, Ottawa, Canada (2013)
M.Litt., Philosophy, University of Glasgow, United Kingdom (2007)

B.Sc. (Hons), Pharmacology,
University of Glasgow, United Kingdom (2004)

Niall William Duncanezs

o N Assistant+Associate Professor, Taipei Medical University
ELBEKRE

(2015 /6 ~ Present) o3RI
IOVES B B B A B2 B ST PR BRI IS Postdoctoral Fellow, University of Ottawa (2013/6 ~ 2014/6)

=
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RARENBZRARBRF KEXRIBANTZE

Why do we experience something and not
nothing? Progress is driven by people being
curious about questions such as these. Behind
every technological marvel lies the work of the
many unsung people who were, at some point
in time, just curious about something. How our
conscious experience arises from the matter
that abides in our heads is, of course, no small
question. My curiosity about it has led me
to ask subsequent questions about how that
matter - the populations of neurons and glia -
organises itself. More specifically, | have been
looking at the different neurotransmitters in
the brain and how they modulate the dynamic
interactions between brain regions that must
ultimately produce our experience. As part of
this, | have done work with different psychiatric
and neurological disorders. Understanding
what changes at the physical level when

® >0

our experience becomes disorganised, or
disappears entirely, can provide insight into the
system as a whole. That insight may, of course,
also ultimately lead to tools that can help
those suffering from such conditions. Scientific
progress cannot be made without rigour though;
nor can it happen without collaboration and
sharing. As such, | also work on methodological
questions and on Open Science practices and
resources.

| am grateful to have been nominated for this award, and even more so to have been
chosen as a recipient. The contributions to science that are being recognised through it
are of course the product of the work of many, many people. | am lucky to have had the
chance to be part of such wonderful teams. It is a pleasure also to be ranked amongst
the other recipients this year and to see the great science being done all around. I look
forward to all the discoveries to come.
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The geese will tell it in the autumn.
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Are There Any Epistemic Consequentialists?
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Albistract

Selim Berker argues (1] that epistemic consequenfialism is pervasive in epistemology and
(2] that epistemic consequentialism is strocturally fawed, (1) 15 incormect, howaver. | dis-
thiguish between epistemic consequentlalism and epistemlc Instrumentalism and argue
that most puiative consequentialists should be considered instrumentalists, 1 also identify
the sructural problem of epistemic. comsequentialism: Berker attempts o pinpoint and
show that eplstemibc Instromentalism does pol have the consequentialist problen,

Eevwards; Episernic consequenfialisam: irstromentalisim: elealowy: justalicaiion
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Freedom comes from self-mastery.
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Title: Whittaker Categories, Propery Stratified Categories and Fock
Space Categorification for Lie Superalgebras.

To appear in Communications in Mathematical Physics (2023).
Chih-Whi Chen, Shun-Jen Cheng, Volodymyr Mazorchuk.

In this paper, we establish properly stratified structure of Whittaker
categories for Lie superalgebras, We categorify g-symmetrized Fock
space over a quantum group of type A space and its g-symmetrizer.

Title: Whittaker Modules for Classical Lre Superalgebras.
Communications in Mathematical Physics,
388, 351-383 (2021).

Chih-Whi Chen
o2 & In this paper, we describe the structure of the standard Whittaker
ﬁ —\b i:h HIEEABH2AELT (2016) maodules for Lie superalgebras of type-l. As a consequence, we classify
ey E EUEEASHBAEL (2010) simple Whittaker modules.
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My scientific endeavor started with
undergraduate research in professor Marcey
Waters’ lab at UNC-Chapel Hill to investigate
the magnitude of noncovalent cation-m
interactions in stabilizing the folding of an
a-helix. As a graduate student, | carried out the
design and synthesis of several protein-protein
interaction disruptors in professor Andrew D.
Hamilton’ s lab at Yale University. Through
collaboration with Dr. Yung-Chi Cheng, | also
identified novel macrocyclics with potent
dual anti-HIV and anti-HCV activities. As a
postdoctoral fellow with professor Howard C.
Hang at Rockefeller University, | developed
chemical tools targeting type Il secretion
systems in bacterial pathogenesis. At NHRI,
my lab has designed and synthesized a series
of small molecule drug conjugates (SMDCs) for
the treatment of cancer. Through a facile and

® o532

cost-effective synthesis, we obtained potent
Zinc (I1) Dipicolylamine (ZnDPA)-based small
molecule drug conjugate for the treatment of
phosphatidylserine-expressing solid tumors.
In collaboration with the labs of Dr. Tsu-An
Hsu, Dr. Teng-Kuang Yeh, and Dr. Chiung-Tong
Chen, our work culminated several linkers with
good in vivo plasma stability that harnessed an
enzymatically cleavable site to allow the release
of the payload in the tumor microenvironment.
Moreover, my lab has developed several
synthetic strategies to increase the diversity
and solubility of these linkers, and the
incorporation of different cytotoxic payloads in
these conjugates. The designed integration of
appropriate targeting moiety with the drug’ s
pharmacological response is a promising
strategy for developing next-generation
cancer therapeutics. In particular, DBPR115

o @ AN B & I8

was selected as the development candidate, and technology transferred to a Taiwan-
based biotech company in 2016. In 2021, with the completion of the preclinical studies,
DBPR115 was successfully granted IND status by US-FDA and Taiwan FDA and has entered
Phase | clinical trial in Taiwan.

oK S

It” s an honor to receive this award and recognize by the respective NSTC scientific
committee. | want to thank former director Dr. Yu-Sheng Chao for taking a chance on
the new kid and supporting me with a highly motivated cast to work on challenging
projects. With eminent help from many colleagues, Dr. Kak-Shan Shia, Dr. Hsing-
Pang Hsieh, Dr. Chiung-Tong Chen, and Dr. Jang-Yang Chang, several projects have
taken off with promising results under steady financial support. | also want to thank
former director Dr. Chuan Shih for challenging my team to generate a competitive drug
candidate and providing great guidance throughout the technology transfer proce
hope this award can render a great testament to integrative teamwork between di
scientific disciplines and a humble reminder of the great teamwork/project m
environment that | have been immersed in since my arrival at IBPR.

g r.-'_r'r.-'.-'" o
-'r-'-'r,.-rra'.f A

"Try not to become a man of succ

become a man of value.” “Albert
Einstein
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[1] Chen-Nan Liao, Ying-Ju Chen, and
Christopher S. Tang (2019). Information
Provision Policies for Improving Farmer Welfare
in Developing Countries: Heterogeneous
Farmers and Market Selection. Manufacturing
& Service Operations Management, 21(2), 254-
270.

[2] Chen-Nan Liao and Ying-Ju Chen
(2017). Farmers' Information Management in
Developing Countries - A Highly Asymmetric

® 254

Information Structure. Production and
Operations Management, 26(6), 1207-1220.

[3] Chen-Nan Liao and Ying-Ju Chen
(2021). Design of Long-Term Conditional Cash
Transfer Program to Encourage Healthy Habits.
Production and Operations Management,
30(11), 3987-4003.

[4] Junjie Zhou, Chen-Nan Liao, and Ying-Ju
Chen (2023). Optimal Selling Scheme in Social
Networks: Hierarchical Signaling, Sequential
Selling, and Chain Structure. Production and
Operations Management.
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Three key technologies enabling edge intelligence:
Efficient Computation, ML, and Embedded Security
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Ming-Jung Liu
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The first time that | was excited about
plant biology was when | was identifying heat-
insensitive mutants during my undergraduate
studies. From observing phenotypes to
unveiling the underlying mechanisms, | have
been fascinated with plant stress responses
and the scientific thinking behind. | got a solid
Master’ s training in plant physiology and
molecular biology in Dr. Hsu-Liang Hsieh’ s
lab at National Taiwan University. During my
graduate studies at Dr. Shu-Hsing Wu’ s lab
in Academia Sinica, | utilized both molecular
biology and high-throughput techniques to
study, when plant seedlings are first exposed to
light, how genes are differentially translated for
the tunable protein expressions. Then, | carried
out my postdoctoral research in Dr. Shin-
Han Shiu’ s lab at Michigan State University,
where | was exposed to multiple aspects of

® oo

data mining, machine learning and evolution
to study the dynamics of histone binding on
DNA sequences for plant stress-response
gene expressions. The joint experimental and
bioinformatics training not only enriched my
toolkit but also inspired me greatly to assess
biological questions from different angles.

Since | started my own research group
in Academia Sinica in 2016, my group has
been focused how selective gene translations
modulate protein expressions for plant defense
responses and plant virus pathogenesis. By
integrating computational and experimental
approaches, we focus particularly on exploring
novel translation initiation sites (TISs) and
hidden genes in plant and virus genomes and
elucidate the mechanistic basis of how these
novel TIS are specified and the biological basis
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The Discovery of Hidden Open-Keading Frames
from a Mew Start for Protein Synthesis to Plant-Wirnus Interaction

Background:

Morrrmngracnl opee-rending rames [DRFg Os
el oo il Bl LD aned nonALEG godoRg
awd B oM T enadnied ALK pETe) g
LA DU O] Doy DeaCHel pofrRles
for pland deleras fysisas a0 i Nackods b plant
vingl vhegerechy Wel. Um0 [ATE arnatvios
b, v o ey ol Dapdogiced sagaivancg =
Pl Nierasions remain Mg

L
wdErEy

b
Feores __' H_—"ﬁ- _F—-—\_
prafiing l— el i

!
[ ——— D — f— I— —_—
e i [T
[Far— L. . #l

=,
@
ffimg=Jung L

Cuicome: e
I ko then M of piend genes heves roe-caronicel A B e
I aasoe we (THL i

7 Hidgen ORFy snde  perkisalsclcens i ] -u-.:-l-n I
draaeslly provein eapreskrafoon kalion. reporily . B =

BOATE s Bl s -Sralsosd L e

1. Euips ren-camnes T15s o pled wesd mifPls 4 - .'_' F e
noRie rise vTal faciors requeed o pihogersoiy, = | )

A Mectonkicsly, boh TS codon pelssncn snd i -_ = ==l |
Fanidng Saqiamncad & ITEtan ks ron-caran icsl - —gere——
TER i bibiean

% 1N et |
“_ i ,_:
(3 Ti#e
id».-ﬂlh '!.h-.\' L -ETHJ.I::‘J i_T__ |

Significarca:

1. Oar shebss cearensbubed hiden OFa Pwi nohaps piad eed planl vis probecomso for plend
prysiagical or debsese responses aad wirnd prhagenass

I, Cur mpproachas snd braknge will fecllele e gorm anrolslions and e Seagn ol prosn scpreomskon
DA T B L e aes.

of how these hidden genes function in plant-virus interactions. Our significant findings
suggest the non-conventional translational strategies are commonly used in both plants
and plant viruses to expand the genome coding capacity and increase their flexibility in
adapting to changing environments. The knowledge gained from these studies provides
opportunities to develop defensive strategies for application in agriculture.

CFERRS

| am extremely grateful about the award, which is a great recognition of my
work, and also to the NSTC to encourage young scientists to pursuit the excellence in
science. | also sincerely thank my lab members for their contribution to our research
findings and also the colleagues in the Agricultural Biotechnology Research Center
and Academia Sinica that have developed a research environment of stimulating/

exchanging of scientific ideas. Without their support, | would not have received thls

honor.
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Follow the scientific curiosity and act like yourself but be a better on
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