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Kwangseog Ahn, Ph.D. Professor  

School of Biological Sciences, Blvd. 504, Rm. 431,  

Seoul National University,  

1 Gwanak-ro, Gwanak-gu,  

Seoul 08826, Republic of Korea.   

(Office) 82-2-880-9233 (email) ksahn@snu.ac.kr  

Laboratory Homepage: https://biosci.snu.ac.kr/ksahn 

 

Education 

1981-1985     B.S.    Seoul National University, Seoul, Korea  

1985-1987     M.S.   Seoul National University, Seoul Korea 

1989-1994     Ph.D.  University of Illinois at Urbana-Champaign, IL, USA 

 

Professional Experiences 

1994-1996  Postdoc, The Scripps Research Institute (San Diego, CA)  

1996-1997 Scientist, Johnson & Johnson (San Diego, USA) 

1997-2004      Assistant/Associate Professor, Korea University (Seoul, Korea) 

2002-2003 Visiting Professor, Vaccine and Gene Therapy Institute, Oregon Health and 

Science University, USA 

2006-2015   Director, Creative Research Initiatives Center for Immune Regulation 

2004-present   Professor, Seoul National University 

2022-present Director, SNU Institute for Virus Research 

 

Research Interests 

 Virus-host interactions  

 Human cytomegalovirus latency and reactivation 

 RNA immunology 

 Retroelement biololgy 
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Awards 

2003 Presidential Young Scientist Award (Life Sciences), Ministry of Science and 

Technology, Instructed by the president (Korea) 

2007 The Scientist of the month Award, Ministry of Science and Technology, Korea 

2015 2015 Research Grand Prize Award, College of Natural Sciences, SNU 

2015 2015 Best Teacher Award, College of Natural Sciences, SNU 

2016  2016 SNU Research Award 

2021 2021 Best Education Award, College of Natural Sciences, SNU 

 

Publications 

Lee, S., Kim, H., Hong, A., Song, J., Lee, S-Y., Kim, M., Hwang, S., Jeong, D., Kim, J., Son, 

A., Lee, Y-S., Kim, V.N., Kim, J-S., Chang, H., & Ahn, K. (2022). Functional and molecular 

dissection of HCMV long non-coding RNAs. Scientific Reports. 19303. 

 

Hong, Y., Lee, S., Oh, C., Kang, K., Ryoo, J., Kim, D. & Ahn, K. (2021). USP21 deubiquitinase 

regulates AIM2 inflammasome activation. Journal of Immunology. 207: 1926-1936. 

Hong, Y., Jeong, H., Park, K., Lee, S., Shim, J., Kim, Song, Y., Park, S., Park, H., Kim, NV. 

& Ahn. K. (2021). STING Facilitates Nuclear Import of Herpesvirus Genome During 

Infection. Proc Natl Acad Sci USA. 118 (33) e2108631118; 

https://doi.org/10.1073/pnas.2108631118. 

Park, K., Ryoo, J., Jeong, H., Kim, M., Lee, S., Hwang, S., Ahn, J., Kim, D., Moon, H., 

Baek, D., Kim, K., Park, H. & Ahn, K. (2021). Aicardi-Goutières syndrome-associated gene 

SAMHD1 preserves genome integrity by preventing R-loop formation at transcription–

replication conflict regions. PLOS Genetics. https://doi.org/10.1371/journal.pgen. 1009523. 

 

Hwang, S., Jung, H., Mun, S., Lee. S., et al. & Ahn, K. (2021). L1 retrotransposons exploit 

RNA m6A modification as an evolutionary driving force. Nature Communications 12:880. 

 

https://doi.org/10.1073/pnas.2108631118
https://doi.org/10.1371/journal.pgen
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Song, J., Lee, S., Cho, D.Y., Lee, S., Kim, H., Yu, N., Lee, S., and Ahn, K. (2019). Human 

cytomegalovirus induces and exploits Roquin to counteract the IRF1-mediated antiviral 

state. Proc Natl Acad Sci USA 116, 18619-18628. 

Lim, J., Kim, D., Lee, Y-S., Ha, M., Chang, H., Song, J., Ahn, K., and Kim, VN (2018). 

Mixed tailing by TENT4A and TENT4B shields mRNA from rapid deadenylation. Science 

361: 701-704. 

Choi, J., Hwang, S.Y., and Ahn, K. (2018). Interplay between RNASEH2 and MOV10 

controls LINE-1 retrotransposition. Nucleic Acids Res 46, 1912-1926. 

Seo, M., Lee, S. O., Kim, J. H., Hong, Y., Kim, S., Kim, Y., Min, D. H., Kong, Y. Y., Shin, J. & 

Ahn, K. MAP4-regulated dynein-dependent trafficking of BTN3A1 controls the TBK1-IRF3 

signaling axis. Proc Natl Acad Sci U S A 113, 14390-14395 (2016). 

Ryoo, J., Hwang, S. Y., Choi, J., Oh, C. & Ahn, K. SAMHD1, the Aicardi-Goutieres syndrome 

gene and retroviral restriction factor, is a phosphorolytic ribonuclease rather than a hydrolytic 

ribonuclease. Biochem Biophys Res Commun 477, 977-981 (2016). 

Ryoo, J., Hwang, S. Y., Choi, J., Oh, C. & Ahn, K. Reply to SAMHD1-mediated HIV-1 

restriction in cells does not involve ribonuclease activity. Nat Med 22, 1074-1075 (2016). 

Jeong, G. U., Park, I. H., Ahn, K. & Ahn, B. Y. Inhibition of hepatitis B virus replication by a 

dNTPase-dependent function of the host restriction factor SAMHD1. Virology 495, 71-78 

(2016). 

Choi, J., Ryoo, J., Oh, C., Hwang, S. & Ahn, K. SAMHD1 specifically restricts retroviruses 

through its RNase activity. Retrovirology 12, 46 (2015). 

Ryoo, J., Choi, J., Oh, C., Kim, S., Seo, M., Kim, S. Y., Seo, D., Kim, J., White, T. E., 

Brandariz-Nunez, A., Diaz-Griffero, F., Yun, C. H., Hollenbaugh, J. A., Kim, B., Baek, D. & 

Ahn, K. The ribonuclease activity of SAMHD1 is required for HIV-1 restriction. Nat Med 20, 

936-941 (2014). 
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Lee, S., Song, J., Kim, S., Kim, J., Hong, Y., Kim, Y., Kim, D., Baek, D. & Ahn, K. Selective 

degradation of host MicroRNAs by an intergenic HCMV noncoding RNA accelerates virus 

production. Cell Host Microbe 13, 678-690 (2013). 

Cho, S., Kim, B. Y., Ahn, K. & Jun, Y. The C-terminal amino acid of the MHC-I heavy chain 

is critical for binding to Derlin-1 in human cytomegalovirus US11-induced MHC-I degradation. 

PLoS One 8, e72356 (2013). 

Kim, Y., Lee, S., Kim, S., Kim, D., Ahn, J. H. & Ahn, K. Human cytomegalovirus clinical strain-

specific microRNA miR-UL148D targets the human chemokine RANTES during infection. 

PLoS Pathog 8, e1002577 (2012). 

Kim, S., Lee, S., Shin, J., Kim, Y., Evnouchidou, I., Kim, D., Kim, Y. K., Kim, Y. E., Ahn, J. H., 

Riddell, S. R., Stratikos, E., Kim, V. N. & Ahn, K. Human cytomegalovirus microRNA miR-

US4-1 inhibits CD8(+) T cell responses by targeting the aminopeptidase ERAP1. Nat 

Immunol 12, 984-991 (2011). 

Jun, Y. & Ahn, K. Tmp21, a novel MHC-I interacting protein, preferentially binds to Beta2-

microglobulin-free MHC-I heavy chains. BMB Rep 44, 369-374 (2011). 

Cho, S., Ryoo, J., Jun, Y. & Ahn, K. Receptor-mediated ER export of human MHC class I 

molecules is regulated by the C-terminal single amino acid. Traffic 12, 42-55 (2011). 

Cho, K., Cho, S., Lee, S. O., Oh, C., Kang, K., Ryoo, J., Lee, S., Kang, S. & Ahn, K. Redox-

regulated peptide transfer from the transporter associated with antigen processing to major 

histocompatibility complex class I molecules by protein disulfide isomerase. Antioxid Redox 

Signal 15, 621-633 (2011). 

Lee, S. O., Cho, K., Cho, S., Kim, I., Oh, C. & Ahn, K. Protein disulphide isomerase is required 

for signal peptide peptidase-mediated protein degradation. EMBO J 29, 363-375 (2010). 

Lee, S., Park, B., Kang, K. & Ahn, K. Redox-regulated export of the major histocompatibility 

complex class I-peptide complexes from the endoplasmic reticulum. Mol Biol Cell 20, 3285-

3294 (2009). 
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Kim, Y., Kang, K., Kim, I., Lee, Y. J., Oh, C., Ryoo, J., Jeong, E. & Ahn, K. Molecular 

mechanisms of MHC class I-antigen processing: redox considerations. Antioxid Redox Signal 

11, 907-936 (2009). 

Kim, E., Kwak, H. & Ahn, K. Cytosolic aminopeptidases influence MHC class I-mediated 

antigen presentation in an allele-dependent manner. J Immunol 183, 7379-7387 (2009). 

Kang, K., Park, B., Oh, C., Cho, K. & Ahn, K. A role for protein disulfide isomerase in the 

early folding and assembly of MHC class I molecules. Antioxid Redox Signal 11, 2553-2561 

(2009). 

Kim, Y., Park, B., Cho, S., Shin, J., Cho, K., Jun, Y. & Ahn, K. Human cytomegalovirus UL18 

utilizes US6 for evading the NK and T-cell responses. PLoS Pathog 4, e1000123 (2008). 

Shin, J., Park, B., Lee, S., Kim, Y., Biegalke, B. J., Kang, S. & Ahn, K. A short isoform of 

human cytomegalovirus US3 functions as a dominant negative inhibitor of the full-length form. 

J Virol 80, 5397-5404 (2006). 

Park, B., Lee, S., Kim, E., Cho, K., Riddell, S. R., Cho, S. & Ahn, K. Redox regulation 

facilitates optimal peptide selection by MHC class I during antigen processing. Cell 127, 369-

382 (2006). 

Pande, N. T., Powers, C., Ahn, K. & Fruh, K. Rhesus cytomegalovirus contains functional 

homologues of US2, US3, US6, and US11. J Virol 79, 5786-5798 (2005). 

Lee, S. O., Hwang, S., Park, J., Park, B., Jin, B. S., Lee, S., Kim, E., Cho, S., Kim, Y., Cho, 

K., Shin, J. & Ahn, K. Functional dissection of HCMV US11 in mediating the degradation of 

MHC class I molecules. Biochem Biophys Res Commun 330, 1262-1267 (2005). 

Jin, B. S., Lee, W. K., Ahn, K., Lee, M. K. & Yu, Y. G. High-throughput screening method of 

inhibitors that block the interaction between 2 helical regions of HIV-1 gp41. J Biomol Screen 

10, 13-19 (2005). 

Shin, J., Park, B., Cho, S., Lee, S., Kim, Y., Lee, S. O., Cho, K., Jin, B. S., Ahn, J. H., Choi, 

E. J. & Ahn, K. Promyelocytic leukemia is a direct inhibitor of SAPK2/p38 mitogen-activated 

protein kinase. J Biol Chem 279, 40994-41003 (2004). 
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Park, G. M., Lee, S., Park, B., Kim, E., Shin, J., Cho, K. & Ahn, K. Soluble HLA-G generated 

by proteolytic shedding inhibits NK-mediated cell lysis. Biochem Biophys Res Commun 313, 

606-611 (2004). 

Park, B., Kim, Y., Shin, J., Lee, S., Cho, K., Fruh, K. & Ahn, K. Human cytomegalovirus 

inhibits tapasin-dependent peptide loading and optimization of the MHC class I peptide cargo 

for immune evasion. Immunity 20, 71-85 (2004). 

Kim, S., Kim, T., Ahn, K., Park, W. K., Nah, S. Y. & Rhim, H. Ginsenoside Rg3 antagonizes 

NMDA receptors through a glycine modulatory site in rat cultured hippocampal neurons. 

Biochem Biophys Res Commun 323, 416-424 (2004). 

Kim, H., Jeong, W., Ahn, K., Ahn, C. & Kang, S. Siah-1 interacts with the intracellular region 

of polycystin-1 and affects its stability via the ubiquitin-proteasome pathway. J Am Soc 

Nephrol 15, 2042-2049 (2004). 

Park, B., Lee, S., Kim, E. & Ahn, K. A single polymorphic residue within the peptide-binding 

cleft of MHC class I molecules determines spectrum of tapasin dependence. J Immunol 170, 

961-968 (2003). 

Park, B. & Ahn, K. An essential function of tapasin in quality control of HLA-G molecules. J 

Biol Chem 278, 14337-14345 (2003). 

Lee, S., Park, B. & Ahn, K. Determinant for endoplasmic reticulum retention in the luminal 

domain of the human cytomegalovirus US3 glycoprotein. J Virol 77, 2147-2156 (2003). 

Lee, M. R., Kim, Y. J., Hwang, D. Y., Kang, T. S., Hwang, J. H., Lim, C. H., Kang, H. K., Goo, 

J. S., Lim, H. J., Ahn, K. S., Cho, J. S., Chae, K. R. & Kim, Y. K. An in vitro bioassay for 

xenobiotics using the SXR-driven human CYP3A4/lacZ reporter gene. Int J Toxicol 22, 207-

213 (2003). 

Yang, S. H., Lee, C. G., Lee, C. W., Choi, E. J., Yoon, S. K., Ahn, K. S. & Sung, Y. C. Hepatitis 

C virus core inhibits the Fas-mediated p38 mitogen activated kinase signaling pathway in 

hepatocytes. Mol Cells 13, 452-462 (2002). 
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Park, B., Oh, H., Lee, S., Song, Y., Shin, J., Sung, Y. C., Hwang, S. Y. & Ahn, K. The MHC 

class I homolog of human cytomegalovirus is resistant to down-regulation mediated by the 

unique short region protein (US)2, US3, US6, and US11 gene products. J Immunol 168, 

3464-3469 (2002). 

Kim, S., Ahn, K., Oh, T. H., Nah, S. Y. & Rhim, H. Inhibitory effect of ginsenosides on NMDA 

receptor-mediated signals in rat hippocampal neurons. Biochem Biophys Res Commun 296, 

247-254 (2002). 

Jin, M., Park, J., Lee, S., Park, B., Shin, J., Song, K. J., Ahn, T. I., Hwang, S. Y., Ahn, B. Y. 

& Ahn, K. Hantaan virus enters cells by clathrin-dependent receptor-mediated endocytosis. 

Virology 294, 60-69 (2002). 

Chang, S. K., Park, B., Shin, J., Ahn, J. H., Kim, I. H. & Ahn, K. Proto-oncogene PML 

enhances antigen presentation by MHC class I molecules in human lung cancer cells. Mol 

Cells 14, 130-135 (2002). 

Sohn, H. W., Shin, Y. K., Lee, I. S., Bae, Y. M., Suh, Y. H., Kim, M. K., Kim, T. J., Jung, K. 

C., Park, W. S., Park, C. S., Chung, D. H., Ahn, K., Kim, I. S., Ko, Y. H., Bang, Y. J., Kim, C. 

W. & Park, S. H. CD99 regulates the transport of MHC class I molecules from the Golgi 

complex to the cell surface. J Immunol 166, 787-794 (2001). 

Park, J. H., Kwon, H. W., Chung, H. K., Kim, I. H., Ahn, K., Choi, E. J., Pastan, I. & Choe, M. 

A divalent recombinant immunotoxin formed by a disulfide bond between the extension 

peptide chains. Mol Cells 12, 398-402 (2001). 

Park, B., Lee, S., Kim, E., Chang, S., Jin, M. & Ahn, K. The truncated cytoplasmic tail of HLA-

G serves a quality-control function in post-ER compartments. Immunity 15, 213-224 (2001). 

Kang, J. I., Lee, Y. S., Ahn, K., Song, J. W., Song, K. J., Baek, L. J., Lee, P. W. & Ahn, B. Y. 

A dominant antigenic region of the hantaan virus nucleocapsid protein is located within a 

amino-terminal short stretch of hydrophilic residues. Virus Genes 23, 183-186 (2001). 

Park, H. S., Park, E., Kim, M. S., Ahn, K., Kim, I. Y. & Choi, E. J. Selenite inhibits the c-Jun 

N-terminal kinase/stress-activated protein kinase (JNK/SAPK) through a thiol redox 

mechanism. J Biol Chem 275, 2527-2531 (2000). 
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Lee, S., Yoon, J., Park, B., Jun, Y., Jin, M., Sung, H. C., Kim, I. H., Kang, S., Choi, E. J., Ahn, 

B. Y. & Ahn, K. Structural and functional dissection of human cytomegalovirus US3 in binding 

major histocompatibility complex class I molecules. J Virol 74, 11262-11269 (2000). 

Kim, S. J., Park, H., Kim, J. K., Lee, J. Y., Ahn, K., Choe, M., Choi, Y. J. & Kim, J. Random 

changes of amino acid residues with expected frequency by saturated point mutagenesis. 

Mol Cells 10, 232-235 (2000). 

Jun, Y., Kim, E., Jin, M., Sung, H. C., Han, H., Geraghty, D. E. & Ahn, K. Human 

cytomegalovirus gene products US3 and US6 down-regulate trophoblast class I MHC 

molecules. J Immunol 164, 805-811 (2000). 

Jin, B. S., Ryu, J. R., Ahn, K. & Yu, Y. G. Design of a peptide inhibitor that blocks the cell 

fusion mediated by glycoprotein 41 of human immunodeficiency virus type 1. AIDS Res Hum 

Retroviruses 16, 1797-1804 (2000). 

Choi, Y. S., Lee, D. Y., Kim, I. Y., Kang, S., Ahn, K., Kim, H. J., Jeong, Y. H., Chun, G. T., 

Park, J. K. & Kim, I. H. Ammonia removal using hepatoma cells in mammalian cell cultures. 

Biotechnol Prog 16, 760-768 (2000). 

Kim, T. S., Yu, M. H., Chung, Y. W., Kim, J., Choi, E. J., Ahn, K. & Kim, I. Y. Fetal mouse 

selenophosphate synthetase 2 (SPS2): biological activities of mutant forms in Escherichia 

coli. Mol Cells 9, 422-428 (1999). 

Bok, K. S., Rhim, H., Yoo, Y. D., Choi, E., Ahn, K., Kim, I. H. & Kang, S. Expanded 

polyglutamine tract itself induces cell death in cultured cells. Mol Cells 9, 398-402 (1999). 

Fruh, K., Ahn, K. & Peterson, P. A. Inhibition of MHC class I antigen presentation by viral 

proteins. J Mol Med (Berl) 75, 18-27 (1997). 

Ahn, K., Gruhler, A., Galocha, B., Jones, T. R., Wiertz, E. J., Ploegh, H. L., Peterson, P. A., 

Yang, Y. & Fruh, K. The ER-luminal domain of the HCMV glycoprotein US6 inhibits peptide 

translocation by TAP. Immunity 6, 613-621 (1997). 
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Ahn, K., Meyer, T. H., Uebel, S., Sempe, P., Djaballah, H., Yang, Y., Peterson, P. A., Fruh, 

K. & Tampe, R. Molecular mechanism and species specificity of TAP inhibition by herpes 

simplex virus ICP47. EMBO J 15, 3247-3255 (1996). 

Ahn, K., Erlander, M., Leturcq, D., Peterson, P. A., Fruh, K. & Yang, Y. In vivo characterization 

of the proteasome regulator PA28. J Biol Chem 271, 18237-18242 (1996). 

Ahn, K., Angulo, A., Ghazal, P., Peterson, P. A., Yang, Y. & Fruh, K. Human cytomegalovirus 

inhibits antigen presentation by a sequential multistep process. Proc Natl Acad Sci U S A 93, 

10990-10995 (1996). 

Yang, Y., Fruh, K., Ahn, K. & Peterson, P. A. In vivo assembly of the proteasomal complexes, 

implications for antigen processing. J Biol Chem 270, 27687-27694 (1995). 

Szczesna-Skorupa, E., Ahn, K., Chen, C. D., Doray, B. & Kemper, B. The cytoplasmic and 

N-terminal transmembrane domains of cytochrome P450 contain independent signals for 

retention in the endoplasmic reticulum. J Biol Chem 270, 24327-24333 (1995). 

Fruh, K., Ahn, K., Djaballah, H., Sempe, P., van Endert, P. M., Tampe, R., Peterson, P. A. & 

Yang, Y. A viral inhibitor of peptide transporters for antigen presentation. Nature 375, 415-

418 (1995). 

Ahn, K., Chen, D. & Kemper, B. Inverse relationship of cotranslational translocation with the 

hydrophobic moment of the bovine preproparathyroid hormone signal sequence. Biochim 

Biophys Acta 1224, 459-462 (1994). 

Ahn, K., Szczesna-Skorupa, E. & Kemper, B. The amino-terminal 29 amino acids of 

cytochrome P450 2C1 are sufficient for retention in the endoplasmic reticulum. J Biol Chem 

268, 18726-18733 (1993). 

 

Patents  

Ahn, K., Yang, Y., and Fruh, K. Joint Inventors. Identification of human cytomegalovirus 

genes involved in down-regulation of MHC class I heavy chain expression.  Ortho McNeil 

Pharmaceutical Corporation. US Patent Number 6,033,671 (Mar. 7, 2000).  
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Ahn, K., and Park, B. Tapasin-dependence of MHC class I molecules. Korea Patent 

Number 02-63269 (October 16, 2002).  

Ahn, K., and Lee, S. MicroRNA decay element and its use. Korea Patent number 1465319 

(2014. 11. 19) 

Ahn, K., Ryoo, J., Oh, C., and Choi, J. A composition for preventing or treating an RNA viral 

infection comprising SAMHD1 or a nucleic acid molecule encoding the SAMHD1. US 

patient (US National Stage under 35 USC 371), 2015. 06.04. 

Ahn, K., Lee, S., and Song, J. Screening and development of HCMV inhibitors targeting 

Roquin. Korea Patent Number 10-2019-0110443 (2019-09-06) 

Ahn, K., and Hong, Y. 바이러스 DNA 의 핵수송 촉진 인자로서의 STING 발견과 그 

용도. Korea Patent Number 10-2021-0101260 (2021-08-02) 

 

Books (도서출판) 

 팬데믹에서 엔데믹으로. 안광석 외 16 인, 동아시아출판. 2021 

 팬데믹 시대를 위한 바이러스+면역 특강. 안광석, 반니출판, 2020 

 코로나 사이언스. 안광석 외 11 인, 동아시아출판, 2020 

 코로나 19 위기∙대응∙미래. 안광석 외 8 인, 이음출판, 2020 

 


