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Ping-Chih Ho

Current Position
University of Lausanne Full Professor Department of Oncology Lausanne, Switzerland

Education/Training

2015 OTHERS, Yale University Department of Immunobiology, School of Medicine New Haven,
CT, USA

2012 PhD, University of Minnesota Department of Pharmacology, School of Medicine
Minneapolis, MN, USA

2008 OTHERS, University of Minnesota Department of Pharmacology, School of Medicine
Minneapolis, MN, USA

Professional and Research Experience

2023-Present University of Lausanne Full Professor Department of Oncology Lausanne,
Switzerland

2023-Present Ludwig Institute for Cancer Research Full Member Lausanne, Switzerland

2019-2022  University of Lausanne Associate Professor Department of Oncology(Tenured)
Lausanne, Switzerland

Awards and Honors

2024 Clarivate Highly Cited Researchers
2024 Henry Kunkel Society member
2023 Clarivate Highly Cited Researchers
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3/22 (Sat.) 09:40-10:30
318 MTE
Can you remember? Exhausted T cells

fA]R%E Ping-Chih Ho
University of Lausanne Full Professor Department of Oncology Lausanne, Switzerland

Cancer immunotherapies that harness tumoricidal activity of tumor-reactive T cells represent
a major breakthrough of current paradigm for treating cancer patents. However, the unstable
immunogenicity of tumor cells and highly immunosuppressive tumor microenvironments in
solid tumors present the challenges for current immunotherapies. Deciphering the underlying
mechanisms utilized by tumor cells to impede tumoricidal activity of infiltrating immune
cells and to reduce their immunogenicity is direly needed. Recent studies revealed that
the metabolic competition over nutrients between tumor and immune cells in the tumor
microenvironment causes metabolic crisis for infiltrating immune cells, especially T cells. This
process impairs metabolic fitness of tumor infiltrating T cells and results in T cell dysfunction
and formation of an immunosuppressive tumor microenvironment. Therefore, the intensive
metabolic communication between tumor and T cells could determine the aggressiveness and
immunogenicity of tumor cells. Here, | will discuss how T cell mediated immunosurveillance
shapes the metabolic activity of tumor cells via an "immunometabolic editing" process. Tumor
cells could acquire the edited metabolic advantages to support their unrestricted growth and
immune evasion through this undefined editing process. Given that deregulated metabolic
activity is hallmark of most solid tumors that contributes to the outgrowth of tumor cells,
new knowledge gained from this new dimension of immunoediting will be transformative for
developing new immunotherapies and metabolism targeting strategies to successfully eradicate
a broad range of malignancies.
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Patrick C.H. Hsieh

Current Position

Distinguished Research Fellow and Chief, Division of Cardiovascular and Metabolic Diseases,
Institute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan

Professor, National Taiwan University College of Medicine and Kaohsiung Medical University
Member, Healthy Taiwan Promotion Committee, Presidential Office of R.O.C., Taiwan

Education/Training
1992 MD, Medicine, Kaohsiung Medical College
2003 PhD, Bioengineering, University of Washington, Seattle

Professional and Research Experience

2017-2021  Affiliate Attending Surgeon, Cardiovascular Surgery Division, NTU Hospital

2013-Present Professor, Institute of Medical Genomics and Proteomics, NTU College of Medicine

2009-Present Assistant/Associate/Full/Distinguished Research Fellow, Institute of Biomedical
Sciences, Academia Sinica

Awards and Honors

2024 Academia Award, Ministry of Education

2024 Tien-Te Lee Outstanding Biomedical Award

2021 Distinguished Alumnus Award, Kaohsiung Medical University
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3/23 (Sun.) 10:50-11:50
318 HiRE

Gut Bacteria and Heart Healing: The Hidden Players in Post-
Infarction Resilience

#17&77 Patrick C.H. Hsieh

Distinguished Research Fellow and Chief, Division of Cardiovascular and Metabolic Diseases,
Institute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan,Professor, National Taiwan
University College of Medicine and Kaohsiung Medical University Member, Healthy Taiwan
Promotion Committee, Presidential Office of R.O.C., Taiwan

Discover the surprising connection between gut bacteria and heart healing after a heart attack.
This presentation explores how the trillions of microbes living in our gut influence the recovery
process, particularly through their impact on the immune system and the production of key
compounds called short-chain fatty acids. Special attention is given to butyrate-producing
bacteria, which have been shown to play a vital role in protecting the heart after injury. Learn
about studies in humans and animals that reveal how these beneficial microbes can boost heart
health by producing beta-hydroxybutyrate, a molecule linked to improved heart function. This
talk sheds light on how gut microbes and their metabolites interact with the body's immune
system to support heart repair. It also opens the door to exciting possibilities for new therapies
that harness the gut-heart connection to improve recovery and overall cardiovascular health.
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Ming-Kai Pan

Current Position

Associate Professor, Institute of Pharmacology, College of Medicine, National Taiwan University,
Taiwan

Attending Physician, Department of Medical Research, National Taiwan University Hospital,
Taiwan

Education/Training
2014 Ph.D, Institute of Physiology, National Taiwan University College of Medicine
2004 M.D., National Taiwan University College of Medicine

Professional and Research Experience

2020-2024  Attending Physician, Division of Hematology-Oncology, Kaohsiung Change
Memorial Hospital

2019-2022  Assistant Professor, Institute of Pharmacology, College of Medicine, National
Taiwan University

2011-2019  Attending Physician, National Taiwan University Hospital

Awards and Honors

2024 Wu Ho-Su TBF Medical Award, Taiwan Bio-developmental Foundationg Physician
2024 Outstanding Research Award, National Science and Technology Council

2020 National Innovation Award

Keynotespeech

SEEESE
3/22 (Sat.) 14:00-15:00
118 B—H=E

Cerebellar motor control mechanisms: toward precision and cross-
individual uniformity

& HAHE Ming-Kai Pan

Associate Professor, Institute of Pharmacology, College of Medicine, National Taiwan University,
Taiwan,Attending Physician, Department of Medical Research, National Taiwan University
Hospital, Taiwan

Scientific revolutions have often been driven by the discovery of mechanisms characterized
by mathematical precision and uniformity. Newton's laws of motion laid the foundation for
mechanical engineering, while the deciphering of the genetic code transformed molecular
biology. In contrast, human motor control theory has largely remained descriptive, lacking
precise mathematical frameworks for the fine-grained kinematic control seen in physics. The
inherent complexity and variability of neuronal networks across individuals raise a fundamental
question: does a precise motor control mechanism exist at the systems level? In this talk, we
present recent findings demonstrating how the cerebellum employs frequency coding to
regulate the fine kinematics of movement. We show that disruptions in this frequency-based
control can manifest as tremors (too much rhythm) or ataxia (loss of rhythm), providing a
unifying framework for understanding diverse movement disorders. Furthermore, we explore
how cerebellar neurons achieve precise frequency computations through population coding,
shedding light on the mechanisms of cross-individual consistency in motor control.
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Involvements of TRPV1 receptor in airway hypersensitivity induced
by inflammation: from ion channel to patient

ZEJT Lu-Yuan Lee
Professor Emeritus, Department of Physiology, University of Kentucky

Transient receptor potential vanilloid type 1 (TRPV1) receptor is a nonselective cation channel
and a polymodal transducer; in the respiratory tract, it is expressed predominantly in non-
myelinated (C-fiber) sensory nerves. Stimulation of these TRPV1-expressing sensory endings
in the lung can elicit reflex responses such as bronchoconstriction, cough, dyspnea and other
characteristic symptoms of airway inflammatory diseases. Studies in our lab have demonstrated
that a number of endogenous inflammatory mediators (e.g., eosinophil granular-derived cationic
proteins, tumor necrosis factor-alpha, hydrogen ion, etc.) activated TRPV1 and/or up-regulated its
sensitivity in airway sensory nerves. Furthermore, we have reported that allergen sensitization-
induced airway inflammation markedly enhanced the expression of TRPV1 and the sensitivity
of pulmonary C-fiber afferents in an animal model of allergic asthma. More importantly, our
recent studies have revealed a lower temperature threshold for activating TRPV1 expressed in
pulmonary vagal sensory neurons than that previously reported in DRG neurons. An important
implication of this finding is related to the fact that inflammatory reaction is known to lead to
an increase in tissue temperature. In the patch-clamp studies of isolated rat vagal pulmonary
sensory neurons, increasing temperature to ~39°C significantly elevated their baseline
activity and sensitivity to various chemical stimuli, and an involvement of TRPV1 was primarily
responsible. This hypothesis was then further tested in human studies; in patients with mild and
stable asthma, a brief isocapnic hyperventilation (at ~40% of maximum voluntary ventilation for
4 min) of humidified warm air (HWA) triggered an immediate and pronounced increase in airway
resistance (Raw) and coughs. In sharp contrast, the same challenge failed to evoke any significant
change in Raw or cough in healthy individuals. Pretreatment with inhaled ipratropium bromide,
a cholinergic antagonist, completely prevented the bronchoconstriction in asthmatic patients,
but did not abolish their cough responses; these results suggested an involvement of airway
sensory nerves and cholinergic reflex. Hyperventilation of humidified air at room temperature
did not cause bronchoconstriction or cough in the same patients. Similarly, the same challenge
with HWA also triggered vigorous cough responses and evoked throat irritation in patients
with allergic rhinitis and laryngopharyngeal reflux. In summary, increasing airway temperature
stimulated bronchopulmonary C-fiber afferents via an activation of TRPV1, which plays an
important role in the manifestation of various common symptoms of airway hypersensitivity in
patients with chronic inflammatory airway diseases. (Supported in part by NIH grants HL67379,
ES026529, Al1123832 and UL1TR001998)
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Investigating the role of metabolism in cancer, immunity and aging.

MARCIA HAIGIS
Co-Director of Bertarelli Rare Cancers Fund, HMS,Co-Director of Paul F. Glenn Center for Biology
of Aging Research at Harvard

Metabolic rewiring is a hallmark of cancer and supports the increased biosynthetic and energetic
requirements of cancer cells. Tumor metabolism may be regulated by tumor cell intrinsic
mechanisms. In addition, the tumor microenvironment provides a unique niche that supports
the metabolic reprogramming of the tumor but may be suppressive to cytotoxic T cells. Finally,
the systemic metabolic fitness of an individual may affect on tumor cell mechanisms and
incidence. Here, we will discuss the how aging and obesity impacts mechanisms of cancer and
immunity.
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Exosome: The rising star in biomedicine

JL/%HE Tang-Long Shen

Chair and Professor, Department of Plant Pathology and Microbiology, National Taiwan University,
Taipei, Taiwan,Director - NTU College of Medicine Global Innovation Joint-Degree Program (GIP-
TRIAD)

Exosomes are small extracellular vesicles with a phospholipid bilayer structure, measuring
approximately 30-150 nm in diameter. They play a crucial role in intercellular communication,
pathophysiological progression, waste disposal, regeneration, immune modulation etc. In recent
years, exosomes have attracted increasing attention for their potential clinical applications,
with 116 ongoing clinical trials exploring their use in biomarker discovery, therapeutics, drug
delivery, and vaccine development. They have shown promise in the diagnosis and treatment of
various diseases, including COVID-19, sepsis, osteoarthritis, and cancer. Compared to cell-based
therapies, exosomes offer several advantages, such as high permeability, ease of storage, and
non-proliferative properties, making them a valuable focus in biomedical research. Furthermore,
exosomes have been widely studied in cancer (e.g., breast and colorectal cancer) and metabolic
disorders (e.g., diabetes), where their biomarker potential enhances early disease detection.
However, challenges such as heterogeneity, standardization of production, bioengineering
modifications, and safety concerns still need to be addressed. Future research will focus on
enhancing exosome-based drug delivery, expanding applications in personalized medicine,
and developing scalable production methods to accelerate their clinical translation. Keywords:
exosomes, biomarkers, drug delivery, intercellular communication, clinical applications
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Enhancing Anatomical and Surgical Training Through Cadaveric
Models: Recent Advances and Practical Insights

In-Beom Kim
Professor of the Dept. of Anatomy, The Catholic University of Korea, Korea,Director of the Catholic
Institute for Applied Anatomy (CIAA), The Catholic University of Korea, Korea

Human cadavers have long been recognized as the gold standard for teaching anatomy to
medical students and refining surgical techniques among clinical practitioners, particularly
surgeons. Despite various challenges—including limited availability, potential decomposition,
rigidity, and the risk of infection—cadaver-based training remains unrivaled in providing high-
fidelity simulations of operative environments. In recent decades, Korea has made notable
progress in safeguarding human rights by implementing measures such as reducing working
hours. Yet these reforms have also curtailed opportunities for hands-on clinical training,
prompting the pursuit of more effective and efficient educational methods. Meanwhile, the
proliferation of minimally invasive surgery (MIS)—encompassing laparoscopic and robot-assisted
procedures—has resulted in fewer traditional open surgeries, thereby reducing surgical practice
time for novices. To address these challenges, a variety of training modalities have emerged,
including synthetic models, living animals, and virtual reality (VR) simulators. Nevertheless,
human cadavers continue to offer the most realistic and comprehensive framework for
developing surgical expertise. To optimize both specimen longevity and tissue fidelity, several
embalming techniques have been introduced. In my talk, | will briefly introduce the diverse
types of cadaveric specimens currently used for surgical skills training, detailing their properties,
benefits, and limitations. | will also highlight our recent advances in creating "fresh cadavers
with pulsation,” which enhance realism and better support procedure training for vascular
surgeons. Additionally, | will share insights from our latest initiatives, where medical students
and residents practice essential clinical procedures—ranging from posterior nasal packing for
epistaxis, tracheostomy, airway intubation, central venous catheterization, ascites paracentesis,
bone marrow aspiration, pericardiocentesis, and spinal tap—using cadaveric models. A key focus
will be placed on a straightforward, simple method for preparing cadavers specifically tailored to
spinal tap training. By sharing our recent experiences with cadaver development and cadaver-
based learning, | hope this talk will help you reflect on your identity as an anatomist and provide
valuable insights into clinical medicine education in today's rapidly evolving technological
environment.
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PD-1 membrane presentation and stability: Mechanisms and
therapeutics.

F{EJE Wang Yi-Ching
Director and Chair Professor, Department of Pharmacology, College of Medicine, National Cheng
Kung University, Taiwan.

To date, immune checkpoint inhibitor therapies targeting the programmed cell death-1 (PD-
1) pathway, including PD-1 or PD-L1 inhibitors, have emerged as frontline treatments in cancer
therapy. Nevertheless, our current understanding of PD-1-mediated regulation in T cells is still
limited, underscoring the urgent need to gain a deeper insight into how PD-1 contributes to
T cell exhaustion and tumor immune escape. Our recent findings reveal novel mechanisms
of intracellular trafficking and plasma membrane presentation of PD-1 mediated by Rab37
small GTPase to sustain T cell exhaustion, thereby leading to poor patient outcomes. In
addition, post-translational modifications (PTMs) such as phosphorylation, ubiquitarian, and
glycosylation of PD-1 influence its stability, membrane presentation, and T-cell activity within
the immunosuppressive tumor microenvironment. By identifying key enzymes and effectors
involved in these PTMs, we strive to shed light on the crosstalk between PTMs and PD-1
function, providing new insights into regulating immune responses in cancer. Moreover, we have
developed therapeutic strategies targeting PD-1 PTMs using co-culture cell systems, transgenic
mice, and syngeneic animal models. These strategies involve the use of neutralizing antibodies,
inhibitors, or our in-house developed antagonists targeting key enzymes identified in the PTM
process. Clinically, multiplex fluorescence immunohistochemistry of tumor specimens from
cancer patients has shown a high enrichment of aberrant trafficking and PTM-modified PD-1 in
CD8 exhausted T cells, correlating with tumor progression.
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Theranostics: Current Concept and Future Perspectives in the Era of
Personalized Medicine

5,/&& Pan-Fu Kao
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Marijuana: A new risk factor for cardiovascular disease

¥ = Tzu-Tang Wei

Associate Professor, Department of Pharmacology, National Taiwan University, Taiwan,Faculty
Member, Taiwan International Graduate Program in Chemical Biology and Molecular Biophysics
(TIGP-CBMB), Academia Sinica

Marijuana is the most widely used illicit drug worldwide. Epidemiological studies indicate its
increase in the risk of coronary artery disease. Adverse cardiovascular, cerebrovascular, and
peripheral vascular effects have also been reported. In addition, three synthetic cannabis drugs
have been approved by FDA for chemotherapy-induced nausea and vomiting. Synthetic cannabis
drugs also show cardiovascular side effects. These results suggest that cardiovascular side effects
exist in both recreational and medical use of marijuana. However, the underlying mechanisms
remain poorly understood. We found that A 9-tetrahydrocannabinol (A 9-THC), the main mind-
altering ingredient in marijuana, induced endothelial dysfunction in human endothelial cells and
mice models via activation of cannabinoid CB1 receptor. Using high-throughput drug screening,
we discovered genistein, a soybean isoflavone, was a new CB1 antagonist that attenuated
marijuana-induced endothelial dysfunction and atherosclerosis, while preserving clinically
useful effects such as sedation and analgesia. Cannabinoid CB1 receptor signaling is implicated
in various diseases, including obesity, diabetes, cardiovascular disease, coronary artery disease,
atherosclerosis, liver cirrhosis, and cancers. Although selective CB1 antagonists like rimonabant
(Acomplia®) demonstrated therapeutic potential, their severe psychiatric side effects led to market
withdrawal. Our recent work focuses on developing peripherally restricted CB1 antagonists to
circumvent these side effects. In this presentation, | will report our latest findings on the role
of CB1 receptor in cardiovascular disease. In addition, | will introduce our advancements in
developing next-generation CB1 antagonists.
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Ca’ release-activated Ca’" (CRAC) channels as a potential new
therapy for treating environmental allergens-house dust mite

FRAATE Yu-Ping Lin
Assistant Professor of Department of Biotechnology and Bioindustry Sciences

House dust mite (HDM) allergens are major triggers of asthma worldwide. This study shows
how HDM allergens, particularly the Der p3 protease activated by Der p1, stimulate protease-
activated receptors, activating store-operated Ca** release-activated Ca** (CRAC) channels.
These channels, regulated by STIM-Orai interactions, drive inflammatory responses through
Ca**-dependent transcription factors. Recent studies demonstrate that T cell-specific Orai1l
deletion or pharmacological CRAC channel inhibition significantly reduces HDM-induced airway
inflammation in mouse models. Combined partial inhibition of Der p3 and CRAC channels shows
enhanced therapeutic efficacy compared to single-target approaches. The Der p3-PAR-CRAC
channel axis represents a promising therapeutic target for allergen-induced asthma, with partial
inhibition strategies potentially offering improved safety profiles while maintaining therapeutic
efficacy.
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Visualizing Connexin Dynamics: Imaging-Based Insights into Cellular
Communication and Trafficking

Sandra Murray

Professor, University of Pittsburgh School of Medicine, Department of Cell Biology & Clinical
and Translational Science Institute University of Pittsburgh, Pittsburgh, PA Joint Appointment,
Pittsburgh PA, USA,Past President, American Society for Cell Biology

Cell-cell communication is essential for maintaining tissue homeostasis, and gap junction
channels play a pivotal role in facilitating this process by enabling the direct transfer of ions,
metabolites, and signaling molecules between adjacent cells. Gap junction channels are
composed of transmembrane proteins called connexins with connexin 43 (Cx43) being the most
abundant isoform. Advances in imaging technologies have revolutionized our understanding of
connexin dynamics, by shedding light on the complex processes governing gap junction channel
assembly, internalization, and trafficking. In this talk, | will highlight how cutting-edge imaging
approaches, including live-cell fluorescence microscopy, super-resolution techniques, and
immunogold cytochemical transmission electron microscopy, have unveiled new insights into
the life cycle of connexins. | will discuss the molecular mechanisms driving gap junction plaque
internalization into annular gap junction vesicles, and their subsequent fate through degradation
or recycling pathways. Furthermore, | will explore how connexin trafficking integrates with
cellular organelles such as lysosomes and mitochondria, with implications for cellular signaling
and energy homeostasis. By visualizing these dynamic processes, we have uncovered how
connexins contribute to cellular communication in normal physiology and disease states. Our
findings open new avenues for therapeutic interventions for developing novel strategies to
modulate gap junctional communication in cancer, cardiovascular diseases, and metabolic
disorders. This talk will highlight the power and beauty of imaging as a tool to understand the
choreography of cellular communication and its potential in future research directions.
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Environmental Light modulates gut microbiota, social memory and
circadian clock through intrinsically photosensitive retinal ganglion
cells

F&EREH Shih-Kuo Chen
Professor, Department of Life Sciences, National Taiwan University

In mammals, the retina at the back of the eye contains three types of photoreceptors. The classic
photoreceptors, rod and cone cells, are essential for pattern vision, detecting light through
visual opsins and relying on retinal ganglion cells to convey information to the visual cortex.
However, a third type of photoreceptor, the intrinsically photosensitive retinal ganglion cells
(ipRGCs), project to various nuclei in the hypothalamus and thalamus. These ipRGCs express the
photopigment melanopsin, which has a peak absorption spectrum near 478 nm, enabling them
to control non-image-forming functions such as circadian photoentrainment and the pupil light
reflex. In our study, we discovered that light exposure can reduce social memory formation in
mice. Through ipRGCs, light can regulate social memory by activating GABAergic neurons in
the peri-supraoptic nucleus (pSON) and inhibiting oxytocin neurons in the supraoptic nucleus
(SON). Furthermore, ipRGCs could influence gut microbiota oscillation and hair regeneration
through sympathetic nerves, potentially mediated by the suprachiasmatic nucleus (SCN), the
central oscillator for the circadian clock. Aberrant light dark cycle such as light exposure at
night will impair gut microbe composition and dampen their daily oscillation. In summary, light
information in mammals can modulate numerous physiological functions through a direct
ipRGC-to-hypothalamus circuit, bypassing the visual cortex. This provides a neural pathway for
mammals to respond to external light without "seeing" the light.
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A common neural mechanism for selective attention across sensory
modalities in the basal forebrain

A Shih-Chieh Lin
Professor, Institute of Neuroscience, National Yang Ming Chiao Tung University, Taiwan

Selective attention enhances the processing of behaviorally relevant sensory inputs while
filtering out distractions, leading to improved perception and behavioral responses specific to
the attended modality. Despite the modality-specific manifestations of selective attention, here
we identify a modality-common attention signal in the basal forebrain (BF), where attention
signals from different sensory modalities converge onto the same population of noncholinergic
BF neurons. Using a novel crossmodal selective attention task, in which auditory and visual
stimuli were presented concurrently, rats were trained to rapidly switch attention between
sensory modalities. Behavioral performance and BF activity were dictated solely by the currently
attended modality, with minimal influence from perceptually salient inputs in the unattended
modality. Remarkably, the same BF neurons exhibited highly similar responses to attended
targets regardless of sensory modality, providing a modality-common signal for selective
attention. This BF activity closely tracked behavioral performance on a trial-by-trial basis,
including during task-related rapid attentional shifts and spontaneous, self-initiated switches.
Furthermore, BF response amplitudes and latencies reliably decoded attentional engagement
and the attended modality, respectively, in single trials. These findings suggest that selective
attention across sensory modalities converges onto a shared mechanism in the BF, underscoring
its role as a subcortical hub for integrating attention and promoting adaptive behavior.
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Cornel iridoid glycosides improve peripheral nerve injury-induced
neuropathic pain and associated neurogenic inflammation

2 1ASE Bin-Nan Wu
Professor, Kaohsiung Medical University, Kaohsiung, Taiwan

Neuropathic pain remains the most frequent cause of suffering and disability throughout
the world. Hyperalgesia and allodynia associated with neuropathic pain are the hallmarks
of peripheral nerve injury. Since currently available treatments for neuropathic pain remain
inadequate, it is imperative to continue the search for novel targets and improved therapies. We
aimed to examine the inflammatory factors and pain-related ion channels in streptozotocin/
nicotinamide (STZ/NA)-induced rats and diabetic db/db mice and to explore the possible
mechanisms of cornel iridoid glycosides (CIG) on peripheral nerve injury. Materials and Methods:
Animals' blood glucose levels =200 mg/dl were used as diabetic models. STZ/NA-induced
SD rats and db/db mice were performed to induce hyperalgesia and allodynia. SD rats were
randomly divided into control, STZ/NA, control+CIG, and STZ/NA+CIG groups. Diabetic db/
db mice were separated into sham, sham+CIG, chronic constriction injury (CCl), and CCI+CIG
groups. Intraperitoneal injection of the vehicle or drugs was performed once daily for 2 (rats) or
3 weeks (mice). Animals' body weight and blood glucose levels during the experimental period
were measured. Next, we sacrificed the animal, and the sciatic nerve, dorsal root ganglia (DRG),
and spinal cord were removed. Results and Discussion: Administration of CIG could effectively
alleviate hyperalgesia and allodina in SD rats and db/db mice. CIG also reduced pain-associated
channel protein CaV3.2 and calcitonin gene-related peptide (CGRP) in the surficial spinal dorsal
horn of SD rats. CIG inhibited oxidative stress and NF-kB activation and decreased the levels of
mRNA and protein of proinflammatory factors IL-13 and TNF-alpha. In the group of db/db mice
combined CCI, immunofluorescence staining results demonstrated that p-NF-kB increased in
neurons and astrocytes, Cx43 increased in astrocytes, and P2X3R increased in neurons. Besides,
the ATP content in the spinal cord was also significantly increased. All the effects were improved
in the CCI + CIG group. Those data indicated that CIG attenuated Cx43-mediated ATP release,
which bound to P2X3R and contributed to hindering the ERK/p38NF-kB activation. Conclusion:
Those results suggested that CIG improved painful diabetic neuropathy (PDN)-mediated pain
behaviors by inhibiting oxidative stress-provoked inflammation and pain-related channel
proteins in the spinal cord to improve neuropathic pain. Our findings demonstrated that CIG
might be a potential candidate for treating PDN. Keywords: Cornel iridoid glycosides, chronic
constriction injury, neuropathic pain, neuroinflammation
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Roles of acid-sensing ion channels in sngception

fES A Chih-Cheng Chen
Distinguished Research Fellow, Institute of Biomedical Sciences, Academia Sinica

The perception of acid-sensation can be regarded as one of the most mysterious somatosensory
functions. Traditionally, tissue acidosis which occurs in ischemia, inflammation, fatiguing
exercise, etc., is a potent factor for activating proton-sensing ion channels/receptors to
trigger pain, as has been demonstrated in humans and animal models. The location of the
proton-sensing ion channels however, is more paradoxical being found on a wide range of
somatosensory neurons. These, include not only nociceptors, but also pruriceptors, and non-
nociceptive mechanoreceptors (e.g., proprioceptors). Thus, acidosis seems not only to be
involved in nociception, but also in pruriception, proprioception, and anti-nociceptive signaling.
For instance, the acid-sensing ion channel 3 (ASIC3) is arguably the most acid-sensitive of ion
channels in somatosensory neurons and is involved in perception of acid-induced chronic pain in
experimental animal models. Yet, intriguingly, ASIC3 is also expressed in proprioceptors where it
behaves as a mechanically sensitive ion channel involved in tether-mode mechanotransduction.
In addition, a recent study showed another acid-sensitive ion channel, ASIC1a, can mediate
anti-nociceptive effects in dextrose prolotherapy. Therefore, the role of acid signaling in non-
nociceptive somatosensory neurons is of great interest for understanding the neurobiology
of pain associated with tissue acidosis, and a potential therapeutic target. To address the
promiscuous nature of acid-sensation, we have coined the term "sngception (sng- ception)"
for this specific somatosensory function, to distinguish it from the nociceptor neuron-specific
sensation of painful stimuli (nociception). 'Sng' (pronounced as s9-nq) is derived from a linguistic
phenomenon where both "sour taste" and muscle soreness are encoded in the same word in the
Taiwanese language. In Chinese, such acid-like discomfort is often described as sng or sng-pain,
again using the sng Taiwanese word that represents the state of feeling sore. In the pain clinic,
soreness (or sng) sensation is seen as a distinct and characteristic sensory phenotype of various
acute and chronic pain syndromes (e.g., delayed onset muscle soreness or DOMS, fibromyalgia,
and radicular pain). It is also a sign of successful analgesia for acupuncture and many physical
therapies. Here we show evidence that sng and pain can be segregated and distinguished
separately in humans and mice. We also show in mouse models how sngception is transmitted
and contributes to chronic hypersensitivity.
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1. Bo-Yi Sung, Yi-Hsin Lin, Qiongman Kong, Pali D. Shah, Joan Glick Bieler, Scott Palmer,
Kent Weinhold, Hong-Ru Chang, Hailiang Huang, Robin K. Avery, Jonathan P. Schneck*,
Yen-Ling Chiu* Wnt Activation-Induced PRMT1 Epigenetically Controls Memory T cell
Polyfunctionality. J Clin Invest. 2022

2. Yen-Ling Chiu, Chung-Hao Lin, Bo-Yi Sung, Yi-Fang Chuang, Jonathan P. Schneck, Florian
Kern, Graham Pawelec & George C. Wang. Cytotoxic polyfunctionality maturation of
cytomegalovirus-pp65-specific CD4 + and CD8 + T-cell responses in older adults positively
correlates with response size. Sci Rep. 2016.
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A Systematic Approach to Spectral Cytometry Panel Design
Incorporating Intracellular Staining with SCOPE (Spectral Cytometry
Optimization and Panel Expansion)

IRHH{2& Bo-Yi Sung
Assistant professor, Department of Microbiology and Immunology, National Defense Medical
Center

Spectral cytometry is a powerful tool, yet researchers often struggle with effectively designing
high-dimensional panels. To tackle this challenge, we developed SCOPE (Spectral Cytometry
Optimization and Panel Expansion)—a comprehensive strategy that enables users from any
institute equipped with a spectral cytometer to quickly, conveniently, and flexibly design
optimized panels, including intracellular staining. This approach overcomes the long-standing
limitation where high-dimensional flow cytometry incorporating intracellular markers
was primarily achievable only through CyTOF. | will first demonstrate how inverse matrix
multiplication can be used to manually compute conventional flow cytometry compensation.
| will then explain the data structure of spectral cytometry and how unmixing reconstructs
the original signals. Key principles of panel design will be discussed, including fluorescence
brightness, instrument configuration, antigen expression patterns, and antibody availability.
By leveraging database searches, we selected 56 candidate fluorescent dyes. Single-stain
experiments were conducted to calculate stain indices (SI) under normal and fix/perm-treated
conditions. Unmixing analysis on the Thermo BigFoot spectral cytometer (U12V12B7Y12R5) at
National Defense Medical Center revealed that over 44 dyes could be effectively separated. Using
this information, we successfully designed a 35-color panel to comprehensively analyze tumor-
infiltrating lymphocytes (TILs) populations in lung cancer. This study provides a systematic and
scalable framework for spectral panel design, empowering researchers to maximize the potential
of spectral cytometry for high-dimensional immunophenotyping, including the analysis of
cytokines, transcription factors, and other intracellular proteins.
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A Novel Role for CCR10+ iINKT Cells in Skin Immunity: Regulating
Iron Levels and Hair Follicle Morphogenesis in Early Life

F127E Wei-Bei Wang
Assistant Professor, Department of Life Science, National Taiwan University

Invariant natural killer T (iNKT) cells are a unique subset of innate-like T cells that have diverse
functions in the immune system. iNKT cells express restricted T cell receptors (TCR) to recognize
self and foreign lipid antigens. Distinct iNKT subsets can quickly produce numerous cytokines
to regulate immune responses in microbial infection, allergic disease, autoimmune disease, and
cancer. These subsets have unique transcription factor profiles that determine their cytokine-
producing abilities. However, the mechanisms that direct the tissue localization preference of
different iNKT cell subsets are not well understood. Using CCR10 reporter mice, we found that the
skin-homing chemokine receptor CCR10 is highly upregulated in iNKT cells during their thymic
development stages in early life. Analysis of cytokine production in stimulated skin iNKT cells
demonstrated that CCR10+ iNKT cells are unique iNKT2/1 subsets. In postnatal mice, iNKT cells
are essential for immune equilibrium and skin morphogenesis. Further investigation revealed
that skin-resident iNKT cells produce transferrin (Tf), a protein involved in iron metabolism.
This finding suggested that iNKT cells might regulate iron levels in the skin, potentially
influencing developmental processes. To explore this possibility, we conducted adoptive transfer
experiments, introducing iNKT cells into hypotransferrinemic (hpx) mice that were deficient in
transferrin. We observed a significant improvement in hair follicle development in these mice,
with iNKT cells increasing iron levels in hair follicle stem cell progenitors. This process is crucial for
hair follicle formation during early postnatal life. Overall, these studies enrich our understanding
of the physiological roles played by iNKT cells in early skin development and may pave the way
for novel therapeutic approaches targeting iNKT cells to promote skin health and regeneration.




58

VB RRE 2

1 s e

Chia-Yu Yang

Current Position
Associate Professor, Dept. of Microbiology & Immunology, Chang Gung University, Taiwan.

Education/Training

2009 PhD, Graduate Institute of Life Sciences, National Defense Medical Center, Taiwan.

2001 MS, Dept. of Public Health, National Yang-Ming University, Taiwan.

1999 BS, Dept. of Medical Biotechnology and Laboratory Science, Chang Gung University,
Taiwan.

Professional and Research Experience

2016-2021  Assistant Professor, Dept. of Microbiology & Immunology, Chang Gung University,
Taiwan.

2014-2016  Assistant Research Fellow, Molecular Medicine Research Center, Chang Gung
University, Taiwan.

2010-2014  Postdoctoral Fellow, Immunology Research Center, National Health Research
Institutes, Taiwan.

Selected Publication

1. Wang LJ, Tsai CS, Chou WJ, Kuo HC, Huang YH, Lee SY, Dai HY, Yang CY, Li CJ, Yeh YT.
Wang. Add-On Bifidobacterium Bifidum Supplement in Children with Attention-Deficit/
Hyperactivity Disorder: A 12-Week Randomized Double-Blind Placebo-Controlled Clinical
Trial. Nutrients. 2024, 6(14):2260 (IF= 4.8, 18/114 in NUTRITION & DIETETICS)

2. Chan XY, Chang KP, Yang CY, Liu CR, Hung CM, Huang CC, Liu HP, Wu CC. Upregulation of
ENAH by a PI3K/AKT/ 3 -catenin cascade promotes oral cancer cell migration and growth
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Functional roles of dual-specificity phosphatase 12 in T-cell survival

#%{EHE Chia-Yu Yang
Associate Professor, Dept. of Microbiology & Immunology, Chang Gung University, Taiwan.

Dual-specificity phosphatases (DUSPs) are a family of protein phosphatases, which
dephosphorylate threonine and tyrosine residues on their substrates. DUSP12 is an atypical
dual-specificity phosphatase that contains a phosphatase domain at the N-terminus and a
zinc-binding domain at the C-terminus. DUSP12 mediates the regulation of Toll-like receptor
signaling, cell cycle, hepatocyte metabolism, cardiac hypertrophy, and fibrosis. Moreover, a
nonsynonymous mutation of DUSP12 has been identified in 2 patients with the T-cell-mediated
autoimmune diseases. T cells play an important role in the adaptive immune response, and well-
controlled T-cell signaling is essential for proper immune responses. However, the functional
roles and molecular mechanisms of DUSP12 and its substrates/regulators in T cells and immune
responses remain unclear. To study the DUSP12 functions in T cells, we have established T-cell-
specific DUSP12 conditional knockout (cKO) mice by breeding DUSP12 floxed mice with CD4-
Cre transgenic mice. Our data showed that DUSP12 cKO mice had severe T-cell lymphopenia in
CD4+, CD8+, and regulatory T cells. Furthermore, the proportion of Annexin V-positive CD4+
and CD8+ T cells was significantly increased in DUSP12 cKO mice compared with wild-type mice.
These findings suggest that DUSP12 plays an important role in controlling T-cell survival. Using
DUSP12 co-immunoprecipitation and liquid chromatography-mass spectrometry experiment,
we have identified multiple potential DUSP12-binding proteins in T cells, which may regulate
T-cell survival. We will further characterize the molecular mechanisms of DUSP12 in T-cell survival
in this study.
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Huang, S. M., Cho, K. H., Chang, K., Huang, P. H.*, and Kuo, L. W.* (2024) Altered thalamocortical
tract trajectory growth with undisrupted thalamic parcellation pattern in human lissencephaly
brain at mid-gestational stage. Neurobiology of Disease, p. 106577. doi: 10.1016/
j-nbd.2024.106577
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Diffusion MRI fiber-tractography of the developing human brain

= E2RJ Sheng-Min Huang
Assistant Professor, Department of Pharmacology, College of Medicine, National Cheng Kung
University

Proper topographically organized neural connections are essential during brain development.
We aim to disclose the developmental progress of brain connections by using diffusion MRI
fiber-tractography. Specifically, the connections between the thalamus and the cerebral cortex
are of importance in thalamus function. Thalamocortical (TC) fiber growth begins during the
embryonic period and completes by the third trimester of gestation, so that human neonates at
birth have a thalamus with a near-facsimile of adult functional parcellation. By using diffusion
MRI fiber-tractography analysis of long-term formalin-fixed postmortem fetal brain, the
thalamocortical tracts were reconstructed and the topological patterns of thalamic subregions
were characterized. We found similar topological patterns of thalamic subregions and of
internal capsule parcellated by TC fibers. On the contrary, the lissencephaly fetal brain showed
less organized TC fibers and optic radiations, and much less cortical plate invasion by TC fibers.
These results show the feasibility of diffusion MRI fiber tractography in postmortem long-term
formalin-fixed fetal brains to disclose the developmental progress of TC tracts. Moreover, we
further extend the fiber-tractography analyzing approach to investigate the major cerebellar
fibers in developing human brain, trying to characterize the developing progress of cerebellar
peduncles in different neonatal stages. Preliminary result reveals the developing changes of
along tract diffusion MRI metrics, highlighting the capability of diffusion MRI in exploring the
cerebellar connectome in developing human brain.
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Microbubble-assisted ultrasound for inner ear drug delivery
BEZE X Ai-Ho Liao

Professor, Graduate Institute of Biomedical Engineering, National Taiwan University of Science
and Technolog

Ultrasound-microbubbles (USMBs) can be applied for imaging, drug delivery, gene transfection,
cancer therapy and blood-brain barrier opening. The inner ear is a highly specialized sense
organ and lacks the capacity to regenerate hair cells which can be easily damaged by excessive
stimulation of noise, ototoxic drugs and the effects of aging. In previous studies, USMBs has been
demonstrated to enhance the permeation of round window membrane and local delivery of
drug into the inner ear without hearing damage. In this presentation, we introduce the technique
of USMBs in the inner ear drug delivery and illustrate the new challenge and insight. The cochlear
blood-labyrinth barrier (BLB) and the blood-brain barrier (BBB) have many similarities and have
blocking effects on many large and small molecules. However, some studies have confirmed
that the cochlear blood-labyrinth barrier and the blood-brain barrier exist different mechanisms
in drug delivery. When sudden deafness occurs due to damage to the inner ear, the blood flow
in the tissue is reduced, causing ischemic damage and insufficient glucose and oxygen supply
(Oxygen Glucose Deprivation, OGD). Hyperbaric oxygen therapy (HBOT) has been suggested
as a viable option for treatment of sudden sensorineural hearing loss as it improves vascular
dysfunction. However, the most common complication during HBOT is middle ear barotrauma,
which can lead to permanent hearing loss and vertigo. Therefore, we prepared drug-coated or
drug-loaded oxygenated albumin microbubbles (Met-OMB or MetOMB), and combined with
ultrasound to improve the delivery efficiency of drug and oxygen through the round window
membrane or cochlear blood-labyrinthine barrier, and treat inner ear damage. Moreover, the
present study firstly explores the feasibility of combining siRNA-coated lysozyme-shelled
microbubbles (LyzMBs) with ultrasound (US) to increase the knockdown effect of target genes
on the cochlea as well as reducing the degradation of siRNA. The obtained results show that this
approach can inhibit the expression of disease-causing gene and the generation of ROS in cells,
and effectively reduce the ototoxicity induced by cisplatin.
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Integrating ultrahigh-brightness polymer dots and stereo NIR-II
imaging to assess the angiogenesis with stemness of head and neck
cancer and potent anti-angiogenic agents in vivo

Z5E Yi-Jang Lee
Professor. Dept. of Biomedical Imaging and Radiological Sciences, National Yang Ming Chiao
Tung University, Taiwan

Head and neck cancer (HNC) is often diagnosed at an advanced stage with poor differentiation and
prognosis. Late-stage tumors exhibit reduced proliferative fractions and increased cell loss, yet the
remnant living cells remain poorly characterized. In vivo optical imaging of FaDu tumor-bearing mice
revealed reduced tumor activity at advanced stages. However, remnant living FaDu cells isolated
from these tumors exhibited accelerated growth, enhanced chemo-radioresistance, and antioxidant
properties compared to pre-implanted cells. These cells demonstrated increased migration, invasion,
and upregulation of epithelial-mesenchymal transition (EMT) markers. Moreover, they displayed
cancer stem cells (CSC) associated characteristics, including high tumorigenicity, reduced side
population, increased spheroid formation, and upregulation of TIC-associated biomarkers. Despite
arsenic trioxide (ATO) treatment suppressing TIC-related biomarkers, Nrf2 was strongly induced,
sustaining low oxidative stress. This suggests that the antioxidant potency of late-stage tumors could
serve as a therapeutic target for advanced HNC. Given the critical role of angiogenesis in tumor
progression and therapy resistance, we employed an ultrabright semiconducting polymer dots
(Pdots)-based near-infrared-Il (NIR-1I) imaging platform to assess tumor vasculature and evaluate
anti-angiogenic therapies. Stereo NIR-Il imaging of xenograft tumors revealed that remnant living
cells formed a denser vascular network than parental cells. To assess the efficacy of anti-angiogenic
agents, we integrated Pdots-based NIR-Il imaging with a 3D fluorescence imaging system in an oral
squamous cell carcinoma (OSCC) model. Tumor-bearing mice implanted with MTCQ1 tongue cancer
cells were treated with PX-478, a hypoxia-inducible factor-1 a (HIF-1 a) inhibitor, and BPR0OC261, a
microtubule-disrupting agent. Both agents significantly inhibited tumor growth, prolonged survival,
and suppressed tumor vascularity without affecting body weight. Pdots-based NIR-Il imaging
demonstrated reduced tumor vascular density following treatment, consistent with ex vivo analysis
showing decreased blood vessel formation. Immunohistochemical and Western blot analyses
confirmed that PX-478 and BPROC261 suppressed endothelial marker CD31 expression, while PX-478
additionally downregulated HIF-1a and VEGF-A, and BPROC261 specifically reduced VEGF-A levels.
These findings highlight the utility of Pdots-based stereo NIR-Il imaging in evaluating angiogenesis
and treatment response in aggressive tumor models. The identification of remnant living cells
with CSC-like and antioxidant properties in late-stage HNC suggests that targeting oxidative stress
pathways may enhance treatment efficacy. Additionally, the integration of advanced NIR-Il imaging
with biocompatible Pdots provides a powerful platform for real-time, non-invasive assessment of
anti-angiogenic therapies, advancing personalized treatment strategies for aggressive head and neck
cancers.
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Multimodal Neuroimaging to Investigate Cognitive Impairment in
Neuropsychiatric Disorders

#35$9 Kai-Chun Yang
Associate Professor, Department of Psychiatry, Taipei Veterans General Hospital and National
Yang Ming Chiao Tung University, Taiwan

Cognitive impairment is a critical factor in neuropsychiatric disorders, significantly impacting
functional outcomes independent of other clinical variables and representing a major unmet
therapeutic need. Neuroimaging offers a powerful means to investigate the in vivo relationships
between brain structure, function, neurochemistry, and cognition. While neuroimaging research
has yielded valuable insights, translating these findings into clinically useful biomarkers remains
a challenge. This talk argues that moving beyond single-region analyses to examine brain
networks/circuits, and integrating multiple modalities through multimodal neuroimaging,
are crucial steps toward this goal. Specifically, we will explore the advantages of multimodal
approaches, including network/circuit-based analyses and the unique opportunities afforded
by combined PET/MR systems for simultaneously assessing diverse aspects of brain function
and structure. We will discuss the potential of these techniques to elucidate the mechanisms
underlying cognitive impairment in neuropsychiatric disorders, as well as the associated
challenges and future directions. Ultimately, multimodal neuroimaging holds immense promise
for advancing our understanding of these debilitating impairments and paving the way for more
effective treatment strategies.
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Exosomes are biological nanoscale spherical lipid bilayer vesicles with a diameter of 40-200 nm
secreted by cells. Exosomes act as intercellular messengers and have been regarded as miniature
versions of their parental cells, partially because exosomes from a certain cell type provide cell-
specific or unique sets of biomolecules (DNA, RNA & proteins). Exosomes are thought to be able
to inherit similar therapeutic effects from their parent cells, such as embryonic and adult stem
cells, through vertical delivery. Compared to stem cells, stem cell-derived exosomes possess
numerous advantages, such as non-immunogenicity, non-infusion toxicity, easy access, effortless
preservation, and freedom from tumorigenic potential and ethical issues. By reviewing relevant
literature in recent years, this lecture is focusing on the applications and potential uses of stem
cell-derived exosomes. Exosomes derived from mesenchymal stem cells are capable of treating
numerous diseases encountered in orthopedics, neurology, plastic surgery, general surgery,
thoracic surgery, cardiology, urology, head and neck surgery, ophthalmology, and obstetrics
and gynecology. The diverse therapeutic effects of stem cell-derived exosomes are through
a hierarchical translation of tissue-specific responses and cell-specific molecular signaling
pathways. Future studies will combine insights from medical doctors, nanomedicine scientists
and stem cell researchers in this intriguing area of research.
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A Naive Incident Biomarker Journey: Urinary Exosomal Peptides
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Chief, Division of Endocrinology and Metabolism, Department of Internal Medicine, National
Taiwan University Hospital
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Thyroid cancer, a common endocrine malignancy, remains a clinical challenge with recurrence rates
as high as 30% even after thyroidectomy and radioactive iodine therapy. Traditional approaches
relying on serum biomarkers, such as thyroglobulin, have limitations, particularly in cases
complicated by anti-thyroglobulin antibodies or suboptimal sensitivity. Advances in molecular

Education/Training biology have brought urinary exosomal peptides into the spotlight as innovative, non-invasive
1989 MD, Chung-Shan Medical University, Taiwan alternatives for prognostics in thyroid cancer. These nano-sized vesicles, secreted by cells into bodily
2003 PhD, National Taiwan University, Taiwan (Physiology) fluids like urine, serve as carriers of proteins, nucleic acids, and lipids, reflecting the state of their
2007 OTHERS, Graduate Institute of Business Administration, National Taiwan University originating cells and offering a reliable window into disease progression. Studies have demonstrated

a strong correlation between urinary exosomal peptides, such as thyroglobulin, tissue inhibitor
of metalloproteinase (TIMP), and angiopoietin-1, with advanced thyroid cancer stages and lymph
node metastasis. One study revealed that elevated preoperative levels of TIMP and angiopoietin-1 in
urinary exosomes were significantly associated with lymph node metastasis, highlighting their value
for identifying high-risk patients before surgery. Similarly, urinary exosomal thyroglobulin has shown
potential in detecting recurrence post-thyroidectomy, even in cases where serum thyroglobulin
levels fail to provide accurate results. Such findings underscore the clinical importance of these
biomarkers in preoperative risk stratification and long-term surveillance. Longitudinal research has
further validated the utility of urinary exosomal peptides in long-term monitoring. Another study
tracked peptide levels in thyroid cancer patients over a decade and found minimal fluctuations
among patients without recurrence, establishing their stability as reliable biomarkers. For high-risk
individuals, consistent levels of urinary exosomal peptides within defined basal ranges correlated
with a lower likelihood of recurrence, offering a non-invasive and reassuring monitoring tool for
clinicians and patients alike. Urinary exosomal biomarkers hold several advantages over traditional
methods. Urine collection is non-invasive, simple, and cost-effective, avoiding the need for expensive
recombinant TSH stimulation or repeated imaging. Exosomes also protect their molecular cargo from
enzymatic degradation, ensuring higher sensitivity and integrity of diagnostic data. Furthermore,
they are unaffected by anti-thyroglobulin antibodies, a common limitation of serum thyroglobulin
tests. Despite their promise, challenges such as standardizing methods for exosome isolation, peptide
analysis, and large-scale validation remain. However, with ongoing advances in nanotechnology and
bioinformatics, these obstacles are likely to be overcome. Although | hope urinary exosomal peptides
could be a paradigm shift for thyroid cancer management in the future, offering a non-invasive,
sensitive, and transformative approach to improving patient outcomes and quality of care. We still
need more studies and research with ongoing program.

Awards and Honors

2013 Professor Fan-Wu Chen's Outstanding Research Award from the Endocrinology

2010 Outstanding Publication Award of the Endocrinology Society of the Republic of China
2008 Excellent Publication Award in Journal of the Taiwan Internal Medicine Society
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2015-Present Professor , Department of Medical Research, Mackay Memorial Hospital; Institute
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2012-Present Affiliated Professor, Institute of Medical Sciences, National Yang Ming University,
Taiwan

Awards and Honors

2023 20th Annual National Biotechnology Award

2022 The first place of the mentorship for medical student research, MacKay Medical School
2020 World top 2% Influential Scientist

>ymposia’

PERERKELCRE
3/22 (Sat.) 16:00-16:40

31831 HE
M 2 VL R R M O RS 3 AN B 2k s DA g FH 3% g

Cross-generation mechanistic applications of exosomes from umbilical
cord mesenchymal stem cells
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Vice Superintendent, MacKay Children's Hospital,Professor, MacKay Medical College
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Taipei, Taiwan, R.O.C.
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2007 PhD, Department of Anatomy and Cell Biology, College of Medicine, National Taiwan
University, Taiwan

1998 MS, Department of Anatomy and Cell Biology, College of Medicine, National Taiwan
University, Taiwan

1996 BS, Department of Life Sciences, National Cheng Kung University, Taiwan
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2015-Present Associate Professor, Department of Biology and Anatomy, National Defense
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Anti-NLRP3 inflammasome activation of GM1 ganglioside in
microglia

EZE % Yuahn-Sieh Huang
Associate Professor, Department of Biology and Anatomy National Defense Medical Center,
Taipei, Taiwan, R.O.C.

Exogenous GM1 ganglioside has the potential to modulate innate immunity, suppressing LPS-
induced activation of microglial cell lines and macrophages. The NLRP3 inflammasome, a critical
protein in innate immunity, triggers robust inflammatory responses and is implicated in the
progression of neurodegenerative diseases. The aim of this study was to investigate whether
GM1 is involved in regulating NLRP3 inflammasome activation and the underlying mechanisms.
We found that GM1 inhibits NLRP3 inflammasome activation in MG6 microglial cells in a dose-
dependent manner, as evidenced by decreased ASC puncta staining and NLRP3 and cleaved
caspase-1 protein levels. LDH and ELISA assays indicated that GM1 decreased LPS/ATP-induced
GSDMD-mediated pyroptosis and IL-1[3 secretion, respectively. Mechanistically, GM1 inhibits LPS/
ATP-induced mtROS levels and reduces lysosomal cathepsin B release, both of which contribute
to NLRP3 inflammasome activation. In LPS-primed MG6 cells, GM1 inhibited NF-B activation and
suppressed the production of NLRP3 and pro-IL-1f. Furthermore, GM1 promoted autophagy/
mitophagy, which also contributes to the inhibition of NLRP3 inflammasome activation. In
an animal study using LPS-treated mice, GM1 administration decreased the protein levels of
NLRP3 and ASC in microglia. In conclusion, GM1 alleviates NLRP3 inflammasome activation and
pyroptosis by modulating NF-B, mtROS and autophagy. GM1 can be a potential candidate for the
treatment of NLRP3 inflammatory neurodegenerative diseases.
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Ching-San Tseng
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Assistant Professor, Department of Anatomy, School of Medicine, China Medical University,
Taiwan

Education/Training
2018 PhD, Graduate Institute of Life Sciences, National Defense Medical Center
2010 MS, Graduate Institute of Biology and Anatomy, National Defense Medical Center

Professional and Research Experience

2022-Present Assistant Professor, Department of Anatomy, School of Medicine, China Medical
University, Taiwan

2018-2022 Postdoctoral fellow, Institute of Cellular and Organismic Biology, Academia Sinica,
Taiwan
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Hippocampal Development and Ventralization: The Role of COUP-
TFI in Patterning

= Ching-San Tseng
Assistant Professor, Department of Anatomy, School of Medicine, China Medical University,
Taiwan

As one of the most-studied brain regions, the hippocampus is renowned for its essential
role in cognitive processes such as episodic memory and spatial learning; however, it also
contributes to interoceptive emotions such as anxiety and depression. Along its longitudinal
axis, the hippocampus is commonly divided into two halves: the dorsal and ventral hippocampi.
Early studies with region-specific ablations demonstrate their functional specializations: the
dorsal hippocampus is involved in spatial learning and memory processes, while the ventral
hippocampus is implicated in motivational and emotional behaviors. These two functionally
distinct domains differ in anatomy, histology, transcriptome, and disease susceptibilities.
However, how these regions are established during hippocampal embryogenesis remains largely
unknown. In our preliminary results, we found that the transcription factor COUP-TFI (chick
ovalbumin upstream transcription factor I, or Nr2f1) is distributed in a low dorsal-to-high ventral
gradient in the hippocampal epithelium, suggesting its role in the development of ventral
populations. By comparing the hippocampal cytoarchitecture among wild-type, COUP-TFI
conditional knockout (cKO), and conditional transgenic (cTG) mice, we showed that hippocampal
volume was greatly reduced in the COUP-TFI-cKO but expanded in the COUP-TFI-cTG. Moreover,
further analyses of CA1 pyramidal cell layer thickness, CA1 neuronal compositions, and
hippocampal regional markers demonstrated that the hippocampus was dorsalized in COUP-
TFI-cKO and ventralized in COUP-TFI-cTG. This process involves the antagonistic regulation of the
Wnt and SHH signaling pathways, key players in hippocampal development. Furthermore, we are
conducting behavioral analyses of COUP-TFI mutants with modified hippocampal structures to
determine the functional outcomes of altered hippocampal patterning. These experiments aim
to confirm the behavioral changes associated with altered COUP-TFI levels. In conclusion, our
findings reveal a novel mechanism by which COUP-TFI modulates hippocampal ventralization,
providing insights into the neural specialization that underlies disease susceptibilities, such as
autism spectrum disorders and Alzheimer's disease.
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Brain Research Center, National Defense Medical Center, Taipei, Taiwan

Education/Training

2017 PhD, Department of Psychology, National Taiwan University, Taipei, Taiwan
2007 MS, Department of Psychology, National Taiwan University, Taipei, Taiwan
2004 BS, Department of Psychology, National Taiwan University, Taipei, Taiwan

Professional and Research Experience

2023-Present assistant professor, Brain Research Center, National Defense Medical Center, Taipei,
Taiwan
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A preliminary MRI brain template for Taiwanese macaque

&R it Ke-Hsin Chen
Brain Research Center, National Defense Medical Center, Taipei, Taiwan

Non-human primates (NHPs) have long been critical models in biomedical research. Compared
to other lab animals (e.g., fruit fly, rodents), NHPs are phylogenetically closer to humans, and
thus provide better models of the health and diseases in terms of genetics, anatomy, physiology
and behavior. For instance, in neuroscience, their large brain, high intelligence and sociability,
make them especially suitable for the studies of higher cognitive functions and neuropsychiatric
disorders. Following the COVID pandemic and the growing interests in brain-machine interfaces,
there is a surge of the demand of NHP models. Nonetheless, the supply remains limited as among
all the primate species, only a few are widely used as the animal model for research — namely,
the rhesus macaque (Macaca mulatta), crab-eating macaque (Macaca fascicularis), Japanese
macaque (Macaca fuscata) and common marmosets (Callithrix jacchus). Formosan rock macaque
(Macaca cyclopis), also known as Taiwanese macaque, is the native primate living in Taiwan and
is a close relative of the rhesus and Japanese macaques. However, the feasibility of using it in
biomedical research, especially in neuroscience, has rarely been studied. To facilitate this species
to be used in brain researches, a standard anatomical template is required for data analysis
and comparison across subjects and studies. As a first step, in-vivo magnetic resonance images
(MRI), including T1W, T2W, FGATIR and DTI, were collected from seven Taiwanese macaques (3
females). A preliminary MRI template with tissue segmentation maps was conducted to serve as
a neuroimaging tool for analysis and visualization. To delineate cytoarchitecture using whole-
brain sectioning and Nissl stain in the future, a high-resolution ex-vivo MRI scan of a perfused
brain was acquired to achieve precise image registration between the MRI template and
histological images. In conclusion, the present study provides a preliminary neuroimage tool for
Taiwanese macaque, and henceforth a comprehensive anatomical brain template and atlas will
be developed.
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Philadelphia, USA
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CNS Lymphatic-Glymphatic System from Neuroimaging Perspectives

fEESF Cheng-Yu Chen

Distinguished Professor, Department of Radiology, College of Medicine, Taipei Medical
University,Chief, Section of Neuroradiology, Department of Medical Imaging, Taipei Medical
University Hospital

The discovery of the meningeal lymphatic vessels and the glymphatic system has revolutionized
our understanding of CNS fluid balance, immune surveillance, and waste clearance. The
meningeal lymphatic vessels, located parallel to the dural venous sinuses and middle
meningeal arteries, drain immune cells, small molecules, and excess fluid from the CNS into
the deep cervical lymph nodes. These vessels function downstream of the glymphatic system,
a brain-wide network of perivascular spaces that facilitates the clearance of metabolic waste
products, particularly during sleep. Dysfunction of these systems has been implicated in
various neurological disorders, including neurodegenerative diseases, stroke, and head trauma.
Evaluating the glymphatic system in humans remains challenging due to the lack of approved
fluorescent tracers and the invasive nature of intrathecal gadolinium-based contrast agents
(GBCA). Non-invasive neuroimaging techniques have emerged as promising alternatives, with
the Diffusion Tensor Image Analysis along the Perivascular Space (DTI-ALPS) method gaining
attention for its ability to indirectly evaluate glymphatic function through the ALPS-index.
However, recent critiques have questioned its reliability due to sensitivity to imaging conditions
and issues like fiber crossing. Other techniques, such as choroid plexus volume assessment,
perivascular space volume measurement, and evaluations of blood-brain barrier or venous wall
permeability using GBCA, offer complementary insights into glymphatic function. Additionally,
clearance-specific techniques like diffusion-weighted arterial spin labeling (DW-ASL) have
shown promise in imaging aquaporin-4, a key water channel involved in glymphatic transport.
This talk will address the limitations of individual techniques and introduce a multimodal
imaging approach integrating structural imaging, dynamic assessment, and clearance-specific
techniques. By advancing our knowledge of glymphatic function in health and disease through
multimodal neuroimaging, we can ultimately develop improved diagnostic and therapeutic
strategies for neurological disorders.
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Meningeal Lymphatic System— A Potential Treatment Target for
Stroke Patients
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Lymphatic drainage is essential for maintaining overall tissue fluid and solute balance, proper
metabolic function, and macromolecule clearance. The newly discovered meningeal lymphatic
system within the dura mater carries macromolecules away from the brain parenchyma and
transports cerebral spinal fluid to the cervical lymph nodes in the periphery. This system has
been considered to play a major role in neurodegenerative diseases and other central nervous
system disorders, including stroke. In this talk, | will briefly introduce current advances in the
understanding of meningeal lymphatic system in different stroke subtypes, including ischemic
stroke, subarachnoid hemorrhage and intracerebral hemorrhage. We recently performed a pilot
study which investigated the contribution of the meningeal lymphatic system to intracerebral
hemorrhage pathologies using animal models. we observed that meningeal lymphangiogenesis
and increased lymphatic drainage occurred until late phase after stroke, suggesting a potential
role in the recovery phase. The impairment of meningeal lymphatic function impeded
intraparenchymal hematoma resolution, whereas its enhancement reduced hematoma
volume and ameliorated neurological deficits. Based on the results from current literature and
hypothesis, meningeal lymphatics has been considered to have major implications after strokes,
and yet its pathophysiology and translational potential remain to be tested in future studies.
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Glymphatics and Meningeal Lymphatics in Complex Neurovascular
Disorders

FEtH#Z Shih-Pin Chen

Professor & Director, Institute of Clinical Medicine, National Yang Ming Chiao Tung University,
Taipei, Taiwan,Chief, Division of Translational Research, Department of Medical Research &
Attending Neurologist, Department of Neurology, Taipei Veterans General Hospital, Taipei,
Taiwan

The glymphatic system and meningeal lymphatics have emerged as critical components in brain
homeostasis, waste clearance, and neuroimmune regulation. The glymphatic system facilitates
the perivascular transport of cerebrospinal fluid and interstitial solutes, while meningeal
lymphatic vessels provide an essential drainage route for immune cells and macromolecules
from the central nervous system to peripheral circulation. Dysfunction in these systems has
been linked to neuroinflammation, impaired cerebrovascular reactivity, and the accumulation of
neurotoxic proteins, all of which may contribute to the pathogenesis of complex neurovascular
disorders. To investigate these processes, we have developed non-invasive imaging techniques
to visualize human glymphatic and meningeal lymphatic dynamics, enabling their exploration
in translational research. Our studies have examined the roles of glymphatic and meningeal
lymphatic dysfunction in neurovascular disorders such as migraine, reversible cerebral
vasoconstriction syndrome, and cerebral small vessel disease. These findings highlight the
importance of preserving glymphatic and meningeal lymphatic function for the prevention
and treatment of neurovascular diseases. Further research into the mechanisms underlying
their dysfunction may pave the way for novel therapeutic strategies targeting these clearance
pathways.




th P T A s e s e Setnae

M2 E G2 W E

Chueh-Hung Wu

Current Position

Associate Professor, College of Medicine, National Taiwan University, Taiwan

Director, Department of Physical Medicine and Rehabilitation, National Taiwan University
Hospital Hsin-Chu Branch, Taiwan

Education/Training
2005 MD, Medicine, National Taiwan University, Taipei, Taiwan
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National Taiwan University Hospital, Taipei, Taiwan
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Enhancing Glymphatic Function via Ultrasound: Therapeutic
Potential for Stroke and ALS

2B 7% Chueh-Hung Wu

Associate Professor, College of Medicine, National Taiwan University, Taiwan,Director, Department
of Physical Medicine and Rehabilitation, National Taiwan University Hospital Hsin-Chu Branch,
Taiwan

The glymphatic system plays a crucial role in maintaining brain homeostasis by facilitating
the clearance of metabolic waste and toxins through cerebrospinal fluid and interstitial fluid
exchange. Dysfunction of this system has been implicated in neurological disorders, including
stroke and amyotrophic lateral sclerosis (ALS). Recent advancements in ultrasound technology,
particularly very low-intensity ultrasound (VLIUS), have shown promising potential in modulating
glymphatic function. This presentation explores the mechanisms by which VLIUS enhances
glymphatic activity, focusing on its ability to influence the TRPV4-AQP4 pathway. Preclinical
studies showed that ultrasound stimulation can improve waste clearance and promote
functional recovery in stroke models. Similarly, in ALS, VLIUS holds potential to slow disease
progression. By highlighting the therapeutic implications of ultrasound in enhancing glymphatic
function, this talk aims to provide insights into this novel, non-invasive strategy for treating these
debilitating conditions.
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Taiwan

1987 BS, Department of Biology, National Cheng Kung University, Tainan, Taiwan
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2013-2022 Director, Graduate Program of Molecular Medicine, College of Medicine, Chang
Gung University, Taiwan.
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The role of GPR97-induced PAR2 transactivation in neutrophil-driven
inflammatory responses

ME5E Hsi-Hsien Lin

Head, Department of Microbiology and Immunology, College of Medicine, Chang Gung
University, Taiwan., Adjunct Researcher, Division of Rheumatology, Allergy, and Immunology,
Chang Gung Memorial Hospital-Keelung, Keelung, Taiwan

Neutrophils play a vital role in the innate immune system, contributing significantly to anti-
microbial defense and inflammatory responses. Abnormal neutrophil dysfunction usually results
in harmful inflammatory or autoimmune diseases, highlighting the need for stringent regulation
of their immune effector activities. Neutrophils harbor various intracellular proteinases, including
proteinase 3 (PR3) and myeloperoxidase, which are essential for effective microbial killing.
Interestingly, these two proteins are also the primary targets of autoantibodies responsible
for rare autoimmune diseases, specifically granulomatosis with polyangiitis and microscopic
polyangiitis. Our recent research has uncovered a novel allosteric activation mechanism for
membrane PR3 (mPR3), involving the formation of a unique PR3/CD177/GPR97/PAR2/CD16b
protein complex on the neutrophil surface. This receptor complex enables GPR97 to enhance
the proteolytic activity of mPR3, which subsequently cleaves and transactivates PAR2, leading
to robust neutrophil activation. The molecular mechanism underlying mPR3-mediated GPR97-
PAR2 transactivation in neutrophils will be discussed here. We propose that the CD177/GPR97/
PAR2/CD16b receptorsome constitutes a multi-target complex with significant potential for
developing therapeutics aimed at modulating human neutrophil-driven inflammatory diseases.
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2014-2019  Associate Professor, Institute of Epidemiology and Preventive Medicine, National
Taiwan University, Taiwan
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Developing novel nanoimmuno-drugs targeting dendritic cells for
cancer therapy

Z7K)% Yungling Leo Lee
Research Fellow, Institute of Biomedical Sciences, Academia Sinica, Taiwan

Immune checkpoint inhibitor therapy and adoptive cell transfer immunotherapy harness
components of the immune system to fight tumor cells. Dendritic cells (DCs), a critical linker
between innate and adaptive immunity, are important targets for PD-1 axis blockade, indicating
that developing DC-targeting drugs could benefit cancer therapy. Our previous research
revealed that tumor growth was profoundly restricted in AhR DC-conditional knockout (AhRf/
f CD11cCRE) mice. Therefore, we discovered and inserted synthetic peptide 65 (SP65) via
phage display onto surface of liposomal CH223191 (SP65-lipo-CH), having considerable affinity
with DCs. In non-tumor models, SP65-lipo-CH applied on DCs would induce IL-12 production
which resulted in IFN-y production from NK cells. Additionally, it should also be emphasized
that AhR inhibition on DCs reduced PD-L1 expression on surface. In a tumor xenograft model,
SP65-lipo-CH demonstrated moderate efficacy against MC38 through NK cells activation and
degranulation. Furthermore, the majority of tumors were eradicated and became undetectable
when mice were co-administrated with SP65-lipo-CH and anti-PD-1. In an orthotopic and
metastatic model, SP65-lipo-CH application two days prior to tumor inoculation effectively
suppressed LLC growth in lungs, which could stem from NK cells activation via IL-12 from DCs.
Our findings suggest that SP65 is a powerful ligand to target DCs and enhance drug delivery into
DCs. SP65-lipo-CH illustrates future "off-the-shelf" products and holds substantial promise for
cancer immunotherapy.
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NLRP12: An Innate Immune Checkpoint Managing Health and
Pathology through the Regulation of Type I IFN Production

PRERHE Szu-Ting Chen
Associate Professor, Institute of Clinical Medicine National Yang-Ming University

Innate immunity serves as the first line of host defense against infections. It also maintains
physiological balance, influences the composition of the microbiota, and plays crucial roles in
contexts of disease progression. NLRP12, a member of the nucleotide-binding oligomerization
domain (NOD)-like receptors (NLRs) superfamily, is primarily expressed by cells of the myeloid
lineage and serves as an innate immune checkpoint to regulate the activation of signaling
pathways driven by innate immune receptors. NLRP12 limits DSS-induced colon inflammation
and tumorigenesis through the negative regulation of canonical and noncanonical NF-k B
signaling in an experimental colitis model. NLRP12 suppresses NLRP3 inflammasome activation
by physically interacting with NLRP3, thereby nonsense mutations in NLRP12 increase NLRP3
inflammasome activity and spontaneous release of IL-1B in patients with autoinflammatory
diseases due to the loss of confinement between NLRP12 and NLRP3. Additionally, NLRP12
suppresses virus and nucleic acid-induced type | IFN (IFN-I) production. This suppression occurs
through the downregulation of NLRP12 expression, which releases the confinement within the
type | IFN receptor signaling during virus infection. Consequently, the host regulates innate
immune signaling by modulating the expression levels of NLRP12, leading to an anti-viral
response through increased IFN-I production. However, prolonged low NLRP12 expression
results in excessive IFN-I production, facilitating the progression of inflammatory diseases, such
as systemic lupus erythematosus (SLE). The ability of NLRP12 to limit IFN-I production is linked to
its role in suppressing neutrophil hyper-responsiveness to bacterial infections and stimulation by
nucleic acid-containing immune complexes derived from SLE patients. By constraining excessive
neutrophil activation, NLRP12 functions as an innate immune checkpoint, shaping host defense
mechanisms and maintaining immune homeostasis.
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Advancing the development of drug candidates for neutrophilic
inflammatory diseases

A8 Po-Jen Chen

Assistant Research Fellow, Department of Medical Research, E-Da Hospital, Taiwan

Neutrophilic inflammation, characterized by dysregulated neutrophil activation, triggers various
inflammatory responses, including chemotactic infiltration, oxidative bursts, degranulation, and
the formation of neutrophil extracellular traps (NETs). This type of inflammation is central to the
pathogenesis of many inflammatory diseases, particularly acute respiratory distress syndrome
(ARDS). Despite current treatments, managing neutrophil-associated inflammatory symptoms
remains a significant challenge. To advance the development of drug candidates targeting
neutrophilic inflammatory diseases, we focused on repurposed clinical drugs and natural
products. First, we demonstrated that ribociclib, a cyclin-dependent kinase 4 and 6 (CDK4/6)
inhibitor clinically used in cancer treatment, serves as a novel phosphodiesterase 4 (PDE4)
inhibitor, effectively mitigating inflammatory responses in activated human neutrophils and
alleviating ARDS symptoms in mice. Second, we showed for the first time that Bletinib derived
from Bletilla formosana, a native medicinal plant in Taiwan, acts as a novel Src family kinases (SFKs)
inhibitor to reduce neutrophilic inflammation-mediated lung damage in human neutrophils and
mice. Together, the repurposing of ribociclib and the discovery of naturally occurring Bletinib
highlight their potential as lead drug candidates for neutrophilic ARDS. Targeting neutrophilic
PDE4 and SFKs offers promising off-label alternatives for treating lung lesions and other
inflammatory conditions.
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Current Position
Assistant Professor, Graduate Institute of Metabolism and Obesity Sciences, Taipei Medical
University, Taiwan

Education/Training

2016 PhD, Graduate Institute of Biomedical Sciences, Division of Physiology and Pharmacology,
Chang Gung University, Taiwan

2009 MS, Graduate Institute of Basic Medical Sciences, Division of Physiology and
Pharmacology, Chang Gung University, Taiwan

Professional and Research Experience

2021-Present Assistant Professor, Graduate Institute of Metabolism and Obesity Sciences, Taipei
Medical University, Taiwan

2018-2019  Visiting Scholar, Institute of Neurobiology & Institute of Comparative Molecular
Endocrinology, Ulm University, Germany

2016-2021 Postdoctoral Fellow, Graduate Institute of Biomedical Sciences, Division of
Physiology and Pharmacology& Healthy Aging Research Center, Chang Gung
University, Taiwan

Awards and Honors
2024 IUPS International Early Faculty Prize, The International Union of Physiological Sciences
(IUPS)
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Hypothalamic Insulin Resistance and Energy Balance: A
Neuropeptide's Novel Contribution

MFEIZ Ya-Tin Lin
Assistant Professor, Graduate Institute of Metabolism and Obesity Sciences, Taipei Medical
University, Taiwan

The hypothalamus is a critical brain region that regulates peripheral metabolic functions
through insulin signaling. Hypothalamic insulin signals act via multiple neuronal circuits and
anabolic/catabolic pathways, ultimately converging on the vagus nerve and sympathetic
fibers to coordinate energy metabolism across peripheral organs. Insulin resistance in the
hypothalamus leads to dysregulated energy balance, characterized by increased food intake,
enhanced lipolysis, elevated hepatic glucose production, reduced thermogenesis in brown
adipose tissue, and impaired browning of white adipose tissue. These disruptions are key
contributors to the onset and progression of metabolic disorders such as obesity and diabetes.
In recent years, neuropeptide FF (NPFF) has emerged as a significant regulator of energy
homeostasis. Our research focuses on elucidating the mechanisms by which NPFF influences
metabolic disorders through its actions in the central nervous system. We have demonstrated
that NPFF exacerbates obesity- and diabetes-related metabolic abnormalities, primarily through
the activation of its type 2 receptor (NPFFR2) in the hypothalamic arcuate nucleus. Deletion of
NPFFR2 in mice alleviated both central and peripheral metabolic disturbances associated with
metabolic disorders. Additionally, NPFFR2 activation was found to impair hypothalamic insulin
sensitivity while simultaneously enhancing feeding behavior. The role of NPFFR2 in promoting
central insulin resistance is likely mediated by its induction of neuroinflammation. These findings
provide valuable insights into the pathophysiological role of NPFF signaling and highlight
NPFFR2 as a potential therapeutic target for metabolic disorders.
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Chowed Tsai-Chun Lai

Current Position
Assistant Professor, Department of Life Sciences, National Chung Hsing University, Taiwan

Education/Training
2018 PhD, Graduate Institute of Physiology, College of Medicine, National Taiwan University,
Taiwan

Professional and Research Experience
2019-2023 Post-doctoral researcher, Graduate Institute of Anatomy and Cell Biology, College
of Medicine, National Taiwan University, Taiwan
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Synergistic Effects of Particulate Matter and Hyperglycemia on
Endothelial Inflammation: Oxidative Stress, Inflammation, and
Potential Therapeutic Interventions

§8H1%F Tsai-Chun Lai
Assistant Professor, Department of Life Sciences, National Chung Hsing University, Taiwan

Cardiovascular diseases (CVDs) are associated with particulate matter (PM) exposure and
diabetes, while the molecular mechanisms underlying their combined effects on endothelial
damage remain unclear. Our previous study investigated the synergistic impact of high glucose
(HG) and PM2.5 on endothelial inflammation and explores potential protective interventions.
Human umbilical vein endothelial cells (HUVECs) and endothelial cells (ECs) were treated with
30 mM HG and 10 or 50 . g/mL PM to simulate hyperglycemia and air pollution exposure.
Cellular damage, apoptosis, and oxidative stress were assessed via reactive oxygen species (ROS)
production, mitochondrial function assays, and Western blot analysis of autophagy-related
proteins, mitophagy-related protein, and inflammation markers, including p62, LC3B, BNIP3,
intercellular adhesion molecule-1 (ICAM-1), and vascular cell adhesion molecule-1 (VCAM-1). In
vivo, streptozotocin (STZ)-induced diabetic mice were exposed to PM via intratracheal injection
to evaluate endothelial inflammation. Potential protective effects of vitamin D and nanocurcumin
(NCur) were investigated. Co-exposure to HG and PM significantly increased endothelial cell
damage, apoptosis, and mitochondrial ROS production while reducing mitochondrial membrane
potential. This exposure also promoted mitochondrial fission, autophagy, and mitophagy by
upregulating DRP1, Fis1, p62, LC3B, and BNIP3. In vivo, PM exposure exacerbated oxidative stress,
mitochondrial dysfunction, and endothelial inflammation in diabetic mice. Vitamin D and NCur
effectively alleviated these effects by improving cell viability, reducing mitochondrial ROS levels,
and modulating mitophagy and inflammation. Therefore, simultaneous exposure to PM and
HG induces endothelial inflammation through oxidative stress, mitochondrial impairment, and
inflammatory signaling. Vitamin D and NCur offer protective effects by reducing ROS, improving
mitochondrial function, and modulating key inflammatory pathways. These findings suggest
that Vitmain D and NCur may be promising therapeutic strategies for mitigating the impact of
diabetes and air pollution on CVD progression.
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Chian-Shiu Chien

Current Position
Assistant Professor, Institute of Physiology, National Yang Ming Chiao Tung University

Education/Training
2014 PhD, National Yang-Ming University

Professional and Research Experience

2020-2022  Postdoctoral Fellow, Department of Medical Research, Taipei Veterans General
Hospital

2017-2020 Postdoctoral Fellow, Institute for Engineering in Medicine, University of California,
San Diego

Awards and Honors
2022 Albert Ly-Young Shen Research Award
2018 Oversea Outstanding Youth Award, R.O.C.
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RNA modifications in Cardiovascular Development and Disease

B5F# Chian-Shiu Chien
Assistant Professor, Institute of Physiology, National Yang Ming Chiao Tung University

With the rapid increase in the aging population worldwide, cardiovascular diseases (CVDs)
have become a major health threat to elderly individuals, inflicting a significant burden on
healthcare systems. Therefore, elucidating the molecular mechanisms underlying cardiovascular
development and disease progression is crucial for disease prevention and elderly health
management. Recent studies have demonstrated that RNA modifications regulate gene
expression and participate in various physiological processes, including cardiovascular
development and pathology. However, the precise role of RNA modifications in vascular and
cardiac development and diseases remains unclear. Our team mainly employs vascular and
heart organoids as model systems to investigate the functional roles and mechanisms of RNA
modifications in cardiovascular development and disease progression. In vascular research, we
have identified that RNA modifications regulate vascular inflammation-related genes, thereby
influencing the progression of atherosclerosis. Additionally, we have integrated imaging
analysis with artificial intelligence (Al) technologies to identify the accurate vascular organoid
differentiation assessment and further reveal a critical regulatory role of RNA methylation
in vascular development. In cardiac research, we discovered that losing mitochondrial RNA
methylation may promote chemo-drug-induced cardiotoxicity. Moreover, we established heart
organoids to investigate the impact of RNA modifications on cardiac development and disease
progression. Our future research will focus on elucidating the molecular mechanisms by which
RNA modifications regulate vascular and cardiac development and contribute to disease. We
will also develop RNA modification-based therapies to identify novel diagnostic biomarkers and
therapeutic targets for cardiovascular diseases.
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Yu-Wei Wu

Current Position
Assistant Research Fellow, Institute of Molecular Biology, Academia Sinica, Taiwan

Education/Training

2012 PhD, Institute of Neurology (IoN), University College London UCL, London, UK
2007 MS, Institute of Zoology, National Taiwan University, Taipei, Taiwan

2003 BS, Department of Zoology, National Taiwan University, Taipei, Taiwan

Professional and Research Experience

2013-2019 Postdoctoral Research Fellow,, Department of Neurosurgery, Stanford University
School of Medicine, Palo Alto, CA

2012-2013 Postdoctoral Research Fellow, RIKEN Brain Science Institute, Wako, Japan

Awards and Honors

2021 Career Development Award, Academia Sinica, Taiwan

2019 Academia Sinica Young Investigator Fellowship,Academia Sinica, Taiwan
2015 Postdoctoral Research Fellowship, Parkinson’ s Disease Foundation, USA
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Mixed selectivity of subthalamic nucleus neurons in encoding motor
and reward behaviors

S E& Yu-Wei Wu
Assistant Research Fellow, Institute of Molecular Biology, Academia Sinica, Taiwan

The subthalamic nucleus (STN) plays a critical role in modulating motor and cognitive functions
within the basal ganglia, and its involvement in Parkinson's disease (PD) and deep brain
stimulation (DBS) is well established. However, the behavioral representations of individual STN
neurons remain poorly understood. Using in vivo calcium imaging in behaving mice, we tracked
single-cell STN activity across multiple behaviors, including locomotion, licking, and reward-
driven actions. Our results reveal that STN neurons exhibit mixed selectivity, encoding multiple
behaviors with distinct temporal dynamics through both excitatory and inhibitory responses.
These findings suggest a more complex functional role for the STN beyond simple motor control.
Furthermore, population-level analyses demonstrate that STN activity robustly encodes motor
parameters such as locomotion speed and licking intensity, potentially reflecting computational
principles underlying behavioral modulation. We also compared neural representations in the
STN to those in the adjacent zona incerta (ZI). While neurons in both regions encode locomotion-
related variables, ZI neurons exhibit more diverse calcium activity patterns, including longer
event durations and weaker correlations with movement parameters. In contrast, STN neurons
more faithfully encode motor states and display stronger contextual interactions across different
behaviors. These findings highlight the overlapping yet distinct contributions of the STN and
Zl in regulating motor and reward-related behaviors, offering new insights into their respective
roles in basal ganglia circuits and their broader implications for motor control and reinforcement
learning.
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Yuan-Yu Hsueh

Current Position
Associate Professor, Department of Physiology, National Cheng Kung University

Education/Training

2015 PhD, Institute of Clinical Medicine, National Cheng Kung University
2010 MS, Institute of Clinical Medicine, National Cheng Kung University
2003 MD, College of Medicine, National Cheng Kung University

Professional and Research Experience

2021-2025  Clinical Associate Professor, Department of Plastic Surgery, National Cheng Kung
University Hospital

2017-2019  Visiting Assistant Professor, Department of Bioengineering, UCLA

2003-2025  Physician, Department of Plastic Surgery, National Cheng Kung University Hospital

Awards and Honors
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Modulating neuromuscular interface with electroceuticals: Feeding on
demand

EEJTER Yuan-Yu Hsueh
Associate Professor, Department of Physiology, National Cheng Kung University

Neuromuscular junction (NMJ) dysfunction can occur after nerve injury, particularly injuries that
affect the peripheral nervous system. When the motor nerves that innervate skeletal muscle are
damaged, it can result in muscle weakness, atrophy, and even paralysis. Following nerve injury,
the NMJ undergoes a series of changes that can contribute to dysfunction, including loss of
synaptic architecture and neurotransmitters and maintaining the mechanism of the postsynaptic
microenvironment of denervated skeletal muscle.

Electroceuticals, also known as bioelectronic medicine or neural engineering, refer to the use
of electrical stimulation to modulate the function of the body's neural system for therapeutic
purposes. Electroceuticals aim to treat various health conditions by interfacing with the body's
nervous system, including the brain, spinal cord, and peripheral nerves, to regulate physiological
processes such as pain perception, inflammation, and organ function. Electroceuticals can
potentially play a role in promoting NMJ regeneration by modulating the activity of the
motor neurons that innervate skeletal muscle. In this talk, | will briefly introduce our recent
electroceutical strategy for NMJ regeneration. NMJ degradation is ameliorated with decreased
muscle atrophy via direct distal nerve electrical stimulation. In addition, the skeletal muscle
injury-associated genes are downregulated under feeding distal nerve electrical stimulation.
Long-term functional improvement is achieved with increased nerve reinnervation and NMJ
regeneration. Furthermore, electroceuticals also facilitate direct muscle neurotization in terms of
NMJ regeneration at the denervated muscle. The strategy of electroceuticals provides promising
benefits for improving neuromuscular interface regeneration via enhancing distal axon
reinnervation per se.
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Hsiu-Ling Chen

Current Position
Department of Food Safety/Hygiene and Risk Management, College of Medicine, National Cheng
Kung University

Education/Training
2004 PhD, Department of Basic Medicine, National Cheng Kuang University

Professional and Research Experience

2017-Present Vice-director, Research Center of Environmental Trace Toxic Substances

2017 Director/Professor, Department of Food Safety/Hygiene and Risk Management,
National Cheng Kung University

1998-2004  President, Taiwan Society of Indoor Environmental Quality (TSIEQ)
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Effects of exposure to pesticides on renal function, gut microbiota,
and kidney function decline

FE55¥% Hsiu-Ling Chen
Department of Food Safety/Hygiene and Risk Management, College of Medicine, National Cheng
Kung University

Abstract Chronic kidney disease (CKD) and diabetic kidney disease (DKD) are major global health
challenges, with nearly 50% of CKD patients also diagnosed with diabetes. Compared to CKD
patients, those with DKD face a higher risk of progressing to dialysis or kidney transplantation,
significantly reducing their quality of life and imposing substantial economic burdens on
healthcare systems. Research suggests that short-term, high-level exposure to organophosphate
and carbamate pesticides can induce glucose production by gut microbiota, leading to
hyperglycemia. Pesticide exposure may also accelerate CKD progression by disrupting gut
microbiota balance and exacerbating kidney damage. However, evidence on the underlying
mechanisms of pesticide exposure in CKD patients remains limited. Therefore, CKD patients
were enrolled, with their dietary patterns and lifestyle habits surveyed. Blood and urine
samples were analyzed using targeted and non-targeted methods to measure metabolomics
and pesticide levels as indicators. Then, we focused on investigating the correlations between
pesticide exposure, gut microbiota composition, and metabolomics in CKD patients. Machine
learning techniques was also applied to evaluate the predictive power of pesticide exposure,
gut microbiota, and metabolomics for forecasting kidney function decline in CKD patients. The
current study utilized UHPLC-Orbitrap-MS for untargeted metabolomics analysis, genomics
analysis to investigate gut microbiota and LC-MS/MS to analyze targeted pesticides and oxidative
damage biomarkers (8-OH-dG), aiming to identify integrated biomarkers for predicting kidney
function decline in CKD patients. In the 98 CKD patients, enabling analysis of the relationship
between pesticide exposure and metabolite concentrations. Additionally, potential biomarkers
for pesticide exposure were identified, demonstrating the robust analytical capabilities in
metabolomics analysis and implementing Al technology, bio-informatics in high-precision
medicine of our team.
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Pai-Shan Chen

Current Position
Professor of the Institute of Toxicology, National Taiwan University, Taiwan

Education/Training

2011 PhD, Analytical and Environmental Sciences, King's College London, UK.
2005 MS, Department of Chemistry, National Tsing Hua University, Taiwan.
2002 BS, Department of Chemistry, National Taiwan Normal University, Taiwan.

Professional and Research Experience

2022-Present Professor, Institute of Toxicology, National Taiwan University, Taiwan

2019-2022  Associate professor, Institute of Toxicology, National Taiwan University, Taiwan

2016-2019  Associate professor, Institute of Forensic Medicine, National Taiwan University,
Taiwan

Awards and Honors

2024 Young Scholar Award by the Taiwan Society for Mass Spectrometry.
2016 Supervisor of the Taiwan Academy of Forensic Sciences.

2020 Secretary-General of the Taiwan Academy of Forensic Sciences.
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Wastewater-Based Epidemiology for Monitoring the Use of 68 NPS
and Conventional Drugs in the Taipei Metropolitan Area, Taiwan,
During and After the COVID-19 Pandemic

FRIm I Pai-Shan Chen
Professor of the Institute of Toxicology, National Taiwan University, Taiwan

Amid the profound impacts of COVID-19 and associated social restrictions, this study applied wastewater-
based epidemiology (WBE) to monitor the use of 38 conventional drugs and 30 new psychoactive
substances (NPS) in northern Taiwan. Daily wastewater samples were collected from four treatment
plants in Taipei between September 2021 and January 2024. The timeline encompassed various phases,
including nightclub reopenings, holidays, Lunar New Year, a localized COVID-19 outbreak, and regular
periods, providing a comprehensive perspective on drug use patterns during and after the pandemic.
In total, 31 drugs were identified, including five NPS. Notably, tramadol, zolpidem tartrate, CMA, and
MDPV were detected in Taiwanese sewage for the first time, with detection frequencies ranging from
1.4% to 89.0%. Among conventional drugs, methamphetamine exhibited a detection frequency of
100%, indicating consistent daily consumption despite the restrictions imposed during the pandemic.
This finding highlights the resilience of methamphetamine use, even under conditions that severely
disrupted social and economic activities. Drug consumption patterns varied across the timeline. For
example, methamphetamine and morphine usage declined during periods of nightclub closures but
surged following their reopening, suggesting that access to these substances may have been limited
during social restrictions. The consumption trend of methadone appeared to compensate for reduced
morphine use, hinting at a substitution effect among opioid users. Meanwhile, ketamine and NPS
displayed consistent usage patterns throughout the study period, reflecting the stable demand for
these substances among certain user groups. NPS, often associated with party settings, were particularly
affected by supply chain disruptions and enforcement complexities during the pandemic. Despite
these challenges, their use persisted, although at fluctuating levels. Benzodiazepines, commonly co-
abused with synthetic cathinones in Taiwan, exhibited a contrasting trend to NPS. Their consumption
aligned more closely with acetaminophen, potentially reflecting increased stress and anxiety levels
during the pandemic. This correlation underscores the psychological toll of COVID-19 and the role of
certain pharmaceuticals in coping with these effects. Another notable finding was the lack of significant
differences in drug consumption between weekdays and weekends. Traditionally, recreational drug use
spikes during weekends, driven by social gatherings and nightlife activities. However, the pandemic
blurred these distinctions, with lockdowns and social restrictions disrupting conventional social rhythms.
This shift suggests that the behavioral patterns of drug users adapted to the new normal imposed by the
pandemic. This study underscores the utility of WBE as a real-time surveillance tool for monitoring drug
use trends. By capturing a broad spectrum of substances, including emerging NPS, WBE provides valuable
insights into the evolving landscape of drug consumption. The findings reveal not only the persistence of
drug use despite social and economic disruptions but also the complex interplay between access, supply
chain dynamics, and user behavior during and after the COVID-19 pandemic. Such data are crucial for
informing public health strategies and tailoring interventions to address substance abuse in the post-
pandemic era.
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Wei-Chien Huang

Current Position
Professor and Director, the Ph.D. program for Cancer Biology and Drug Discovery, China Medical
University, Taiwan.

Education/Training

2007 OTHERS, Department of Molecular and Cellular Oncology, UT. M.D. Anderson Cancer
Center, Houston, TX, USA

2006 OTHERS, Department of Pharmacology, National Taiwan University, Taipei, Taiwan

2004 PhD, Department of Pharmacology, National Taiwan University, Taipei, Taiwan

Professional and Research Experience

2024 -Present Chairman, Program for Cancer Biology and Drug Discovery, China Medical
University, Taichung, Taiwan

2019-Present Associate Director, Graduate Institute of Biomedical Sciences, China Medical
University, Taichung, Taiwan

2017-2022  Associate Dean, the Department of Research & Development, China Medical
University, Taichung, Taiwan

Awards and Honors

2024 Potential Team of New Drug Development, Pitch Day, National Biotechnology Research
Park.

2012 Teacher Award for Outstanding Teaching Performance, College of Medicine, China
Medical University

2007 Young Scholar Award for Medical Research, Professor C.Y. Lee Foundation
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The Impact of Environmental Pollutants on Tumorigenesis and
Therapeutic Efficacy of Anti-Cancer Drugs

=13 Wei-Chien Huang
Professor and Director, the Ph.D. program for Cancer Biology and Drug Discovery, China Medical
University, Taiwan.

Environmental pollutants have emerged as critical factors influencing both the initiation and
progression of cancer, as well as the efficacy of anti-cancer therapies. This talk will highlight
recent findings on the impact of key environmental pollutants, including cigarette smoke,
incense smoke, and particulate matter (PM2.5), on oncogenic pathways and therapeutic
resistance in non-small cell lung cancer (NSCLC). These pollutants have been shown to
activate pro-oncogenic signaling cascades, alter the tumor microenvironment, and reduce
the effectiveness of standard anti-cancer drugs, posing significant challenges for treatment. In
addition to lung cancer, our research explores the role of plasticizer exposure in the early onset
of breast cancer, focusing on its effects on metabolic and immune dysregulation. Through a
comprehensive analysis of these pathways, we have identified potential therapeutic targets
that could pave the way for the development of novel and more effective treatment strategies
for both NSCLC and breast cancer. By addressing the molecular underpinnings of pollutant-
induced tumorigenesis and drug resistance, this presentation aims to shed light on innovative
approaches to combat the dual threat posed by environmental toxins and cancer.
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Chia-Li Han

Current Position
Director of Master Program in Clinical Genomics and Proteomics, College of Pharmacy, Taipei
Medical University, Taiwan

Education/Training
2008 PhD, Department of Chemistry, National Taiwan Normal University
2002 BS, Department of Chemistry, Tunghai University

Professional and Research Experience

2021-Present Associate Professor, Master Program in Clinical Genomics and Proteomics, College
of Pharmacy, Taipei Medical University, Taiwan

2021-Present Adjunct Associate Professor, Department of Pharmaceutical Sciences, Taipei
Medical University, Taiwan

2021-Present Adjunct Associate Professor, Ph.D. Program in Biotechnology Research and
Development, Taipei Medical University, Taiwan

Awards and Honors

2022 Young Scholarship Research Award, Taiwan Mass Spectrometry Society, Taiwan

2017 C-HPP Young Investigator Award, the 16th Human Proteome Organization World
Congress, Dublin, Ireland

2015 Poster Award, Third Prize, 2015 International Conference on Advanced Translational
Research in Food Science, Environmental Toxicology and Cancer Biology, Taipei, Taiwan
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Differential proteomic profiles of lung injury in rat models upon
pulmonary exposure to air pollution

g2 % % Chia-Li Han
Director of Master Program in Clinical Genomics and Proteomics, College of Pharmacy, Taipei
Medical University, Taiwan

Chronic obstructive pulmonary disease (COPD) is one of the major causes of morbidity and
mortality globally. Inhalation of particulate matter (PM) air pollution has been studied to closely
associate with COPD. However, the pathogenesis mechanisms underlying PM2.5-induced lung
injury is largely unknown, leading to the poor stratification and treatment of the disease. Thus,
we aim to explore the underlying molecular mechanisms associated with PM-mediated lung
injury by quantitative proteomics analysis of lung tissues from ageing and young rat models with
whole body exposure to traffic-related PM pollutants and compared it with that in rat models
exposed to high-efficiency particulate air-filtered gaseous pollutants. Our data showed that
before lung function decline the 0.5-yr rats had exhibited differential dysregulation of proteins
involved in oxidative stress, cellular metabolism, calcium signalling, inflammatory responses, and
actin dynamics under exposures to PM and gaseous pollutants. On the contrary, more significant
and consistent molecular effects were observed in 1.5-yr rats exposed to PM and gaseous
pollutants, of which the malignancy-related ERB signalling pathways were activated additionally
in PM-exposed ageing rats. Based on our data, we proposed a detailed pathogenic mechanism
to depict temporal and dynamic molecular regulations associated with PM- and gaseous
pollutants-induced lung injury. We expect that our findings would provide valuable information
towards progression of air pollution-caused lung injury and serve as a repository to search for
potential draggable targets.
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I-Lun Hsiao

Current Position
Associate Professor, School of Food Safety, College of Nutrition, Taipei Medical University

Education/Training

2015 PhD, Department of Biomedical Engineering and Environmental Sciences, National Tsing
Hua University, Taiwan

2009 MS, Department of Biomedical Engineering and Environmental Sciences, National Tsing
Hua University, Taiwan.

2007 BS, Department of Chemistry, National Taiwan Normal University, Taiwan.

Professional and Research Experience

2016-2017 Postdoctoral research, Institute of Toxicology and Genetics, Karlsruhe Institute of
Technology, Germany

2013-2014  Visiting PhD student, Department of chemicals and product safety, Federal
Institute for Risk Assessment (BfR), Germany

Awards and Honors

Postdoctoral Research Abroad Program, Ministry of Science and Technology (MOST), Taiwan
Xin Tian Temple long term scholarship, Taiwan

German Academic Exchange Service (DAAD)-MOST sandwich program for PhD candidates
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Detecting fluorescent-labeled nanoplastics in digestive fluids and tissue
using Nano-tracking analysis and near-infrared fluorescence imaging

B (P& I-Lun Hsiao
Associate Professor, School of Food Safety, College of Nutrition, Taipei Medical University

Abstract Humans may inevitably be exposed to nanoplastics (NPIs) through ingestion. The
aggregation state of NPIs significantly influences their absorption efficiency, so understanding
behaviors of NPIs during digestion, both in the presence or absence of food matrix is vital
for risk assessment. On the other hand, in order to obtain results for different time points in
toxicokinetics and tissue distribution studies, previous research has typically required the use
of large numbers of animals. In accordance with the 3R principle, a novel methodology that
minimizes animals use is imperative. In our recent studies, commercial fluorescent-labeled
NPIs were employed to characterize the size in both artificial and real digestive fluids using
a Nano-tracking analysis fluorescence model, and proved that NPI sizes in artificial digestive
fluids were underestimated. A near-infrared (NIR) fluorescence contrast agent was labeled in a
polyethylene terephthalate (PET) NPI and utilized for real-time in vivo tracking of the NPIs. This
presentation will demonstrate how accurate tracking of fluorescent-labeled NPIs in complex
biological matrices can be achieved by avoiding autofluorescence of proteins and scattering of
solid matrices. Reference: 1.Lee, G, Jhang, Y.J., Jhang, Y.T,, Chang, Y.C,, Chang, HW.,, Chuang, C.Y.,
Chuang, YK, Lin, CW.,, Hsiao, I.L.* (2024) Artificial digestion represents the worst-case scenario for
studying nanoplastic fate in gastrointestinal tract. Journal of Hazardous Materials, In Press.
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Current Position
Charles Howard Candler Professor, Emory University,USA
Director, Emory Vaccine Center, Emory University School of Medicine,USA

Education/Training

1972 BS, Idaho State University, Pocatello, ID
1974 MS, Idaho State University, Pocatello, ID
1981 PhD, Harvard University, Cambridge, MA

Professional and Research Experience
1995Present Georgia Research Alliance Eminent Scholar in Vaccine Research

1995Present Professor, Microbiology and Immunology, Emory University School of Medicine,

Atlanta, Georgia,

1992-1995  Professor, Department of Microbiology & Immunology, UCLA School of Medicine,

Los Angeles, California,

Awards and Honors

2022 Class of Fellows of the Academy of Immuno-Oncology (SITC)

2021 Member of American Academy of Arts and Sciences

2020 Distinguished Fellow of American Association of Immunologists (AAI)
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What is T cell exhaustion

Rafi Ahmed
Director, Emory Vaccine Center, Emory University

T-cell exhaustion is a phenomenon characterized by stepwise and progressive loss of T-cell
functions that arises from chronic antigen exposure. T cell exhaustion was first defined in the
mouse model of chronic lymphocytic choriomeningitis virus (LCMV) infection. During chronic
antigen stimulation, exhausted T cells fail to differentiate into functional memory cells, possess
poor effector function, reduced proliferation and sustained expression of several inhibitory
receptors. These T cells acquire a transcriptional and epigenetic state that is distinct from
functional effector or memory T cells. Exhaustion prevents optimal tumor control and adequate
immune response to infections. High levels of programmed death- 1 (PD-1) expression is one
of the hallmarks of exhausted T cells. PD-1 targeting therapy reinvigorates the exhausted CD8
T cells which is instrumental in controlling virus and tumor burden. In the last two decades,
therapeutics targeting the PD-1 signaling pathway has been highly successful in the treatment
of people living with cancer.

A subset of "exhausted" CD8 T cells possess high proliferative capacity and is identified as
PD-1"TCF-1"TOX" stem-like CD8 T cells. These cells play a major role in sustaining CD8 T cell
responses during chronic viral infection and cancer. These quiescent stem-like CD8 T cells can
be generated as early as day 5 after LCMV infection regardless of acute or chronic infection and
serve as the precursors of exhausted CD8T cells. Stem-like CD8T cells provides the proliferative
burst after PD-1 targeted therapy and is critical for the reinvigoration of exhausted CD8 T
cells. Better understanding of the biology of stem-like CD8 T cells will lead to the development
of novel therapeutics and have significant implications in immunotherapy; particularly in the
optimizing checkpoint blockade strategies to reinvigorate exhausted T cell