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Davis et al. (2017) Nat. Immunol.
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1) Immune monitoring in individuals in the context of infections and vaccination

2) Detection of antigen-specific T cell and B cell responses in humans
3) Defining immune aging networks across the human lifespan
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1) Choi M et al. (2025) Metabolic signaling as a driver of T cell aging. /mmune Network.
25(1):e14

2) Kim C et al. (2022) Nanoparticle and virus-like particle vaccine approaches against SARS-
CoV-2. Journal of Microbiology, 60(3):335-46

3) Kim C et al. (2021) Histone deficiency and accelerated replication stress in T cell aging.
Journal of Clinical Investigation, 131(11):e143632

4) Kim C et al. (2019) Defects in antiviral T cell responses inflicted by aging-associated miR-
181a deficiency. Cell Reports, 29: 2202-16

5) Kim C et al. (2018) Activation of miR-21-regulated pathways in immune aging selects
against signatures characteristic of memory T cells. Cell Reports, 25: 2148-62
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1) Molecular Biology / Biochemistry Works (qRT-PCR, Western blot, Cell culture, etc.)

=g 2) Orthotopic Cancer Model Generation & Analysis

&7|4 | 3) Basic Tumor-Immunology Analysis (Flow cytometry, Confocal microscopy,
Antibody library screening )

4) Bulk and Single-Cell RNA Sequencing (Bioinformatic analysis)
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3.
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Son et al. (2025) E2F1-HMGCR axis promotes ferroptosis resistance in immune refractory
tumor cells, Nature Communications. Under Revision. [IF: 14.7]

Oh et al (2025) CRY1 fuels resistance to T cell-based immunotherapy in NANOGhigh
tumors, Nature Communications. Under Revision. [IF: 14.7]

Oh et al (2023) TRPV1 inhibition reverses cisplatin resistance by blocking autophagy-
mediated hyperactivation of EGFR signal pathway, Nature Communications. 10:74(7)2691.
[IF: 16.6]

4. Lee et al (2022) Targeting TCTP sensitizes tumor to T cell-mediated therapy by reversing

immune-refractory phenotypes, Nature Communications. 1913(1)2127. [IF: 17.7]

Oh et al (2022) Targeting the NANOG/HDACT axis reverses resistance to PD-1 blockade
by reinvigorating the antitumor immunity cycle, Journal of Clinical Investigation.
15132(6)e147908. [IF: 19.5]
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1. Hong et al (2024) Accurate prediction of protein-ligand interactions by combining
physical energy functions and graph-neural networks. /. Cheminf. 16(1):121.

2. Song et al (2024) Improving docking and virtual screening performance using
AlphaFold2 multi-state modeling for kinases. Sci. Rep. 14(1):25167.

3. Hong et al. (2022) S-Pred: protein structural property prediction using MSA transformer.
Sci. Rep. 12(1):13891.

4. Ramesh et al. (2021) Discovery of a Potent Candidate for RET-Specific Non-Small-Cell
Lung Cancer — A Combined In Silico and In Vitro Strategy. Pharmaceutics 13(11):1775.

5. Kwon et al. (2020) AK-Score: Accurate Protein-Ligand Binding Affinity Prediction Using an
Ensemble of 3D-Convolutional Neural Networks. /nt J. Mol. Sci. 21(22):8424.
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1. Sung-lk Cho, Kayeong Lim, Seongho Hong et al (2024) Engineering TALE-linked
deaminases to facilitate precision adenine base editing in mitochondrial DNA Ce// 187,
95-1009. [IF: 66.850]

2. Sanghun Kim, Seul Gi Park et al (2024) Comprehensive phenotypic assessment of
nonsense mutations in mitochondrial ND5 in mice Experimental and Molecular Medicine
56, 2395-2408. [IF: 9.50]

3. Hong Thi Lam Phan et a/ (2023) Trends and prospects in mitochondrial genome editing
Experimental and Molecular Medicine 55, 871-878 [IF: 12.172]
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Research Topic01 Research Topic04

Wireless Brain Chip Research Topic02 Research Topic03 Investigation of

for Brain Computer Organoid Interface Neurochemical Neural Circuits using
Interface Platform Monitoring System Brain Chips
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1. Chae et al (2023) "A neural probe for concurrent real-time measurement of multiple
neurochemicals with electrophysiology in multiple brain regions in vivo" PNAS. [IF: 11.1]

2. Yoon et al (2022) "Neural probe system for behavioral neuropharmacology by bi-
directional wireless drug delivery and electrophysiology in socially interacting mice”
Nature Communications, [IF: 14.7]

3. Shin et al. (2021) “3D high-density microelectrode array with optical stimulation and drug
delivery for investigating neural circuit dynamics”, Nature Communications, [IF: 14.7]

4. Shin et al (2019) "Multifunctional multi-shank neural probe for investigating and
modulating long-range neural circuits in vivo", Nature Communications, [IF: 14.7]

5. Park et al (2023) "A wireless, solar-powered, optoelectronic system for spatial restriction-
free long-term optogenetic neuromodulations”, Science Advances [IF: 13.6]
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Choi Research Group
(Enabling Biomedical Technology Platform)
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Brain/neuro-engineering In vitro diagnostics/prog
(microphysiolgical system) (Hydrogel-based m

01 Physiologically relevant Hydrogel-based multiplex detection
3D culture platforms of DNAs, miRNAs, & proteins

QD-encoded
PEGDA hydrogel Decoding &
microparticie nal detection

signal det

oA >

A set or package of engineering tools

Neural circuit-on-a chip

that enables resolving problems
, which turn out to be difficult to solve
in clinical fields or in vivo,

for biomedical sciences such as

ao—TD physiological/pathological phenomena

& in vitro diagnostics/prognosis

Platform
- multi-destination
« shared (utilized) by trains & people ¥+~

Microfluidics

Neurovascular unit (NVU)-on-a chip
Blood-brain barrier (BBB)-on-a chip
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* Kim M, Kim J et al., Length-encoded rod-shaped magnetic particle-based multipurpose immuno- and molecular assay system
for rapid and accurate diagnostics: VEUS, Chemical Engineering Journal (2025), https://doi.org/10.1016/j.ce|.2025.161118

* Jeong S, Kang HW, Kim SH et al., Integration of reconfigurable microchannels into aligned three-dimensional neural networks
for spatially controllable neuromodulation, Science Advances (2023), https://doi.org/10.1126/sciadv.adf0925

* Seo S etal., Triculture model of in vitro BBB and its application to study BBB-associated chemosensitivity and drug delivery in
glioblastoma, Advanced Functional Materials (2022), https://doi.org/10.1002/adfm.202106860

Choi W, Park E et al., Multiplex SNP Genotyping Using SWITCH: Sequence-Specific Nanoparticle with Interpretative
Toehold-Mediated Sequence Decoding in Hydrogel, Small (2022), https://doi.org/10.1002/smll.202105538

Kim J et al., Hydrogel-based hybridization chain reaction (HCR) for detection of urinary exosomal miRNAs as a diagnostic tool
of prostate cancer, Biosensors and Bioelectronics (2021), https://doi.org/10.1016/j.bios.2021.113504

* Kim J et al., Meso-macroporous hydrogel for direct liter-scale isolation of extracellular vesicles, Nature Nanotechnology
(accepted)
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1. Lee J,KimY, Lee C, Jeon SS, Seo H, Lee J, Choi J§, Kang M, Kim E, Shin K. Generation of prostate cancer assembloids mo
deling the patient-specific tumor microenvironment. PLoS Genet. 2025 Mar 31;21(3):e1011652. doi: 10.1371/journal.pgen.101
1652. Epub ahead of print. PMID: 40163511.

2. Hong J* Lee D* Hwang A, Kim T, Ryu HY, Choi JS. Rare disease genomics and precision medicine. Genomics Inform. 2024
Dec 3;22(1):28. doi: 10.1186/s44342-024-00032-1. PMID: 39627904; PMCID: PMC11616305.

3.  Kim B*, Chun H*, Lee J, Park M, Kwak Y, Kim JM, Kim SG, Ryu JK, Choi J$, Cho SJ. Predictive biomarkers for metachronous
gastric cancer development after endoscopic resection of early gastric cancer. Cancer Med. 2024 Aug;13(16):e70104. doi: 10.
1002/cam4.70104. PMID: 39171503; PMCID: PMC11339598.

4. Lee S* Yoon JG* Hong J*, Kim T, Kim N, Vandrovcova J, Yau WY, Cho J, Kim S, Kim MJ, Kim SY, Lee ST, Chu K, Lee SK,
Kim HJ, Choi J§, Moon J, Chae JH. Prevalence and Characterization of NOTCH2NLC GGC Repeat Expansions in Koreans: F
rom a Hospital Cohort Analysis to a Population-Wide Study. Neurol Genet. 2024 May 20;10(3):e200147. doi: 10.1212/NXG.00
00000000200147. PMID: 38779172; PMCID: PMC11110025.

5. Bellone S*, Jeong K*, Halle MK, Krakstad C, McNamara B, Greenman M, Mutlu L, Demirkiran C, Hartwich TMP, Yang-Hartwic
h'Y, Zipponi M, Buza N, Hui P, Raspagliesi F, Lopez S, Paolini B, Milione M, Perrone E, Scambia G, Altwerger G, Ravaggi A,
Bignotti E, Huang GS, Andikyan V, Clark M, Ratner E, Azodi M, Schwartz PE, Quick CM, Angioli R, Terranova C, Zaidi S, Nan
di S, Alexandrov LB, Siegel ER, Choi J§, Schlessinger J§, Santin ADS. Integrated mutational landscape analysis of poorly diffe
rentiated high-grade neuroendocrine carcinoma of the uterine cervix. Proc Natl Acad Sci U S A. 2024 Apr 23;121(17):e232189
8121. doi: 10.1073/pnas.2321898121. Epub 2024 Apr 16. PMID: 38625939; PMCID: PMC11046577.
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Research Topic 1 Research Topic 2 Research Topic 3

Novel Sensory Molecules Neuro-Immune Interactions Pain Modulation Technology like
From Big Data Processing Against Sensory Aberration Gene Therapy & Peptidomimetics
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1. Kim et al, (2024) Pharmacologic inhibition of 1l6st/gp130 improves dermatological
inflammation and pruritus. Biomed Pharmacother. 2024 Sep:178:117155. [JCR 2|2t 42| 4.1%]

2. Kim et al., (2023) Pamoic acid-induced peripheral GPR35 activation improves pruritus and
dermatitis. Br J Pharmacol. 180(23):3059. [JCR 2|5} AL 4.9%]

3. Kim et al, (2023) Gpr83 tunes nociceptor function, controlling pain. Neurotherapeutics.
20(1):325. [JCR Y4Bt &9l 9.8%]

4. Zheng et al,, (2021) The role of oxytocin, vasopressin, and their receptors at nociceptors in
peripheral pain modulation. Front Neuroendocrinol. Oct:63:100942. [JCR 214115t 9| 9.2%)

5. Jang et al,, (2020) Molecular mechanisms underlying the actions of arachidonic acid-derived
prostaglandins on peripheral nociception. 17(1):30. [JCR A Z1t5} 42| 5.0%)
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