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Katherine Kedzierska

Department of Microbiology and Immunology,
The University of Melbourne.

1. Research Theme

Understanding immune responses towards respiratory virus infections and vaccinations

Defining immune mechanisms underlying recovery versus severe/life-threatening viral disease,
particularly in high-risk populations

Identifying novel and broadly reactive T cell responses capable of mediating “universal immunity”

across distinct viral variants

2. Summary of research from fiscal year 2024 to 2025

Professor Kedzierska's research work during this period is highlighted by two major studies:
HLA-B*15:01-positive severe COVID-19 patients lack CD8" T cell pools with highly expanded
public clonotypes (Rowntree ef al. in review at PNAS). A collaborative study involving HU-IVReD.
HLA-B*15:01 has been associated with asymptomatic SARS-CoV-2 infection in non-hospitalized
individuals of European ancestry, with protective immunity attributed to pre-existing cross-reactive
CDS8" T cells directed against HLA-B*15:01-restricted Spike-derived Sg0s; peptide (B15/Sq; CDS8™ T
cells). However, fundamental questions remained on the abundance and clonotypic nature of CD8"
T-cell responses in HLA-B*15:01-positive patients who succumbed to life-threatening COVID-19. We
analysed B15/Sy, CD8" T cell responses in COVID-19 patients from independent HLA-typed
COVID-19 patient cohorts across three continents, Australia, Asia and Europe. We assessed B15/
Se; CD8" T cells in COVID-19 patients across disease outcomes ranging from asymptomatic to
hospitalized critical illness. We found that severe/critical COVID-19 patients mounted responses
lacking highly expanded key public B15/Sy, CD8" T-cell receptor (TCR) in contrast to patients with a
mild disease (Fig. 1). Instead, B15/Sg,s CD8" T-cell responses in life-threatening disease comprised an
alternate TCR clonotypic motif, potentially contributing, at least in part, to why B15/Sg,s CD8" T cells
in severe COVID-19 patients were less protective. Our study provides evidence on the differential
nature of the TCR clonal repertoire in HLA-B*15:01-positive COVID-19 patients who developed

severe or critical disease

versus mild COVID-109. Pre-pandemic Asymptomatic Mild Moderate  Severe/Critical
WNTN 1 .l 1y o iy,
< AV N\ P
WY V)
TRAS E\':\“‘S‘I"RB g w** h“ﬁ
n=114 n=43 n=93

Fig. 1. Altered B15/Sy-specific TCR repertoire in severe/critical
COVID-19 patients.



An archaic HLA class I receptor allele diversifies o KIR3DL1*114
natural killer cell-driven immunity in First Nations
peoples of Oceania (Loh et al. Cell, 2024).

Genetic variation In host immunity impacts the

Residue

. . . . . 166
disproportionate burden of infectious diseases that can be

experienced by First Nations peoples. Polymorphic human TS

leukocyte antigen (HLA) class I and killer cell peptide
immunoglobulin-like receptors (KIRs) are key regulators
of natural killer (NK) cells, which mediate early infection
control. How this variation impacts their responses across
populations is unclear. We show that HLA-A*24:02
became the dominant ligand for inhibitory KIR3DLI1 in
First Nations peoples across Oceania, through positive
natural selection. We identify KIR3DL1*114, widespread
across and unique to Oceania, as an allele lineage derived Fig. 2. Crystal structure of

from archaic humans. KIR3DL1*114+NK cells from First EL‘?PA‘J; 210‘; Eglr“lr?& et)? ed with
Nations Australian donors are inhibited through binding an influenza peptide.
HLA-A"24:02 (Fig. 2). Assessing immunogenetic variation

and the functional implications for immunity are fundamental for understanding population-based

disease associations.

3. Publications (original papers, reviews, books)

1. Nguyen THO, Kedzierska K. The power of memory T cells minus antibodies. Nat Immunol. 2024
Apr;25(4):594-595. doi: 10.1038/s41590-024-01796-y.

2. Leong SL, Murdolo L, Maddumage JC, Koutsakos M, Kedzierska K, Purcell AW, Gras S, Grant EJ.
Characterisation of novel influenza-derived HLA-B*18:01-restricted epitopes. Clin Transl
Immunology. 2024 May 10;13(5):e1509. doi: 10.1002/¢ti2.1509.

3. Hagen RR, Xu C, Koay HF, Konstantinov IE, Berzins SP, Kedzierska K, van de Sandt CE.
Methodological optimisation of thymocyte isolation and cryopreservation of human thymus
samples. J Immunol Methods. 2024 May:528:113651. doi: 10.1016/7jim.2024.113651. Epub 2024 Feb
27.

4. Verstegen NJM, Hagen RR, Kreher C, Kuijper LH, Dijssel JVD, Ashhurst T, Kummer LYL,
Palomares Cabeza V, Steenhuis M, Duurland MC, Jongh R, Schoot CEV, Konijn VAL, Mul E,
Kedzierska K, van Dam KP], Stalman EW, Boekel L, Wolbink G, Tas SW, Killestein J, Rispens T,
Wieske L, Kuijpers TW, Eftimov F, van Kempen ZLE, van Ham SM, Ten Brinke A, van de Sandt
CE; T2B! immunity against SARS-CoV-2 study group. T cell activation markers CD38 and HLA-
DR indicative of non-seroconversion in anti-CD20-treated patients with multiple sclerosis following
SARS-CoV-2 mRNA vaccination. J Neurol Neurosurg Psychiatry. 2024 Aug 16;95(9):855-864.
doi: 10.1136/jnnp-2023-332224.

5. Jia X, Crawford JC, Gebregzabher D, Monson EA, Mettelman RC, Wan Y, Ren Y, Chou ], Novak
T, McQuilten HA, Clarke M, Bachem A, Foo IJ, Fritzlar S, Carrera Montoya J, Trenerry AM, Nie
S, Leeming MG, Nguyen THO, Kedzierski L, Littler DR, Kueh A, Cardamone T, Wong CY,
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Hensen L, Cabug A, Laguna JG, Agrawal M, Flerlage T, Boyd DF, Van de Velde LA, Habel JR,
Loh L, Koay HF, van de Sandt CE, Konstantinov IE, Berzins SP, Flanagan KL, Wakim LM, Herold
M], Green AM, Smallwood HS, Rossjohn J, Thwaites RS, Chiu C, Scott NE, Mackenzie JM, Bedoui
S, Reading PC, Londrigan SL, Helbig KJ, Randolph AG, Thomas PG, Xu J, Wang Z, Chua BY,
Kedzierska K. High expression of oleoyl-ACP hydrolase underpins life-threatening respiratory
viral diseases. Cell. 2024 Aug 22;187(17):4586-4604.e20. doi: 10.1016/j.cell.2024.07.026. Epub 2024
Aug 12.

6. Braun A, Rowntree LC, Huang Z, Pandey K, Thuesen N, Li C, Petersen ], Littler DR, Raji S,
Nguyen THO, Jappe Lange E, Persson G, Schantz Klausen M, Kringelum ], Chung S, Croft NP,
Faridi P, Ayala R, Rossjohn J, Illing PT, Scull KE, Ramarathinam S, Mifsud NA, Kedzierska K,
Serensen AB, Purcell AW. Mapping the immunopeptidome of seven SARS-CoV-2 antigens across
common HLA haplotypes. Nat Commun. 2024 Aug 30;15(1):7547. doi: 10.1038/s41467-024-51959-6.

7. van de Sandt CE, Kedzierska K. Robust immunity conferred by combining COVID-19 vaccine
platforms in older adults. Nat Aging. 2024 Aug;4(8):1036-1038. doi: 10.1038/s43587-024-00668-2.

8. Rowntree LC, Audsley J, Allen LF, McQuilten HA, Hagen RR, Chaurasia P, Petersen J, Littler DR,
Tan HX, Murdiyarso L, Habel JR, Foo IJH, Zhang W, Ten Berge ERV, Ganesh H, Kaewpreedee P,
Lee KWK, Cheng SMS, Kwok JSY, Jayasinghe D, Gras S, Juno JA, Wheatley AK, Kent SJ,
Rossjohn J, Cheng AC, Kotsimbos TC, Trubiano JA, Holmes NE, Pang Chan KK, Hui DSC, Peiris
M, Poon LLM, Lewin SR, Doherty PC*, Thevarajan I*, Valkenburg SA*, Kedzierska K* Nguyen
THO*. SARS-CoV-2-specific CD8+ T cells from people with long COVID establish and maintain
effector phenotype and key TCR signatures over 2 years. Proc Natl Acad Sci U S A. 2024 Sep
24;121(39):e2411428121. doi: 10.1073/pnas.2411428121. Epub 2024 Sep 16.

*equal senior author

9. Loh L, Saunders PM, Faoro C, Font-Porterias N, Nemat-Gorgani N, Harrison GF, Sadeeq S,
Hensen L, Wong SC, Widjaja J, Clemens EB, Zhu S, Kichula KM, Tao S, Zhu F, Montero-Martin G,
Fernandez-Vina M, Guethlein LA, Vivian JP, Davies J, Mentzer AJ, Oppenheimer SJ, Pomat W,
JToannidis AG, Barberena-Jonas C; Oceanian Genome Variation Project Consortium; Moreno-
Estrada A, Miller A, Parham P, Rossjohn J*, Tong SYC*, Kedzierska K* Brooks AG*, Norman PJ*.
An archaic HLA class I receptor allele diversifies natural killer cell-driven immunity in First
Nations peoples of Oceania. Cell. 2024 Nov 27;187(24):7008-7024.€19. dot: 10.1016/].cell.2024.10.005.
Epub 2024 Oct 29.

*equal sentor author

10. Tong MZW, Hulme KD, Law SC, Noye E, Dorey ES, Chew KY, Rowntree LC, van de Sandt CE,
Kedzierska K, Goeijenbier M, Ronacher K, Alzaid F, Julla JB, Riveline JP, Lineburg KE, Smith C,
Grant EJ, Gras S, Gallo LA, Barrett HL, Short KR. High glycemic variability is associated with a
reduced T cell cytokine response to influenza A virus. iScience. 2024 Oct 11;27(11):111166. dot:
10.1016/j.is¢i.2024.111166.

11. Nguyen THO, Rowntree LC, Chua BY, Thwaites RS, Kedzierska K. Defining the balance between
optimal immunity and immunopathology in influenza virus infection. Nat Rev Immunol. 2024
Oct;24(10):720-735. doi: 10.1038/s41577-024-01029-1. Epub 2024 May 2.

12. Kedzierski L, Kedzierska K. IgG sialylation puts lung inflammation to REST. Immunity. 2025 Jan
14;58(1):8-10. doi: 10.1016/j.immuni.2024.12.001.

13. Foo IJH, Chua BY, Chang SY, Jia X, van der Eerden A, Fazakerley JK* Kedzierska K*,
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Kedzierski L*. Prior influenza virus infection alleviates an arbovirus encephalitis by reducing viral
titer, inflammation, and cellular infiltrates in the central nervous system. J Virol. 2025 Feb
25:99(2).0210824. doi: 10.1128/jvi.02108-24. Epub 2025 Jan 16.

*equal senior author

14. Messina NL, Germano S, Chung AW, van de Sandt CE, Stevens NE, Allen LF, Bonnici R, Croda ],
Counoupas C, Grubor-Bauk B, Haycroft ER, Kedzierska K, McDonald E, McElroy R, Netea MG,
Novakovic B, Perrett KP, Pittet LF, Purcell RA, Subbarao K, Triccas JA, Lynn D], Curtis N;
BRACE Trial Consortium Group. Effect of Bacille Calmette-Guérin vaccination on immune
responses to SARS-CoV-2 and COVID-19 vaccination. Clin Transl Immunology. 2025 Jan
25,14(1):e70023. doi: 10.1002/cti2.70023.

15. Quinones-Parra SM, Gras S, Nguyen THO, Farenc C, Szeto C, Rowntree LC, Chaurasia P, Sant S,
Boon ACM, Jayasinghe D, Rimmelzwaan GF, Petersen ], Doherty PC, Uldrich AP, Littler DR,
Rossjohn J, Kedzierska K. Molecular determinants of cross-strain influenza A virus recognition by
af T cell receptors. Sci Immunol. 2025 Feb 7;10(104).eadn3805. doi: 10.1126/sciimmunol.adn3805.
Epub 2025 Feb 7.

16. Foo IJ, Cabug AF, Gilbertson B, Fazakerley JK* Kedzierska K* Kedzierski L*. Simultaneous
coinfection with influenza virus and an arbovirus impedes influenza-specific but not Semliki Forest
virus-specific responses. Immunol Cell Biol. 2025 Apr;103(4):383-400. doi: 10.1111/imcb.70003.
Epub 2025 Feb 19.

*equal sentor author

17. Aurelia LC, Purcell RA, Theisen RM, Kelly A, Esterbauer R, Ramanathan P, Lee WS, Wines BD,
Hogarth PM, Juno JA, Allen LF, Bond KA, Williamson DA, Trevillyan JM, Trubiano JA, Nguyen
TH, Kedzierska K, Wheatley AK, Kent SJ, Arnold KB, Selva KJ, Chung AW. Increased SARS-
CoV-2 IgG4 has variable consequences dependent upon Fc function, Fc receptor polymorphism,
and viral variant. Sei Adv. 2025 Feb 28;11(9).eads1482. doi: 10.1126/sciadv.ads1482. Epub 2025 Feb
26.

18. Habel JR, Nguyen THO, Allen LF, Hagen RR, Kedzierski L, Allen EK, Jia X, Li S, Tarasova I,
Minervina AA, Pogorelyy MV, Saunders PM, Clatch A, Evrard M, Xu C, Koay HF, Khan MA, de
Alwis N, Mackay LK, Barrow AD, Douros C, Karapanagiotidis T, Nicholson S, Bond K, Williamson
DA, Lappas M, Walker S, Hannan NJ, Brooks AG, Schroeder J, Crawford JC, Thomas PG,
Rowntree LC, Kedzierska K. Single-cell immune profiling of third trimester pregnancies defines
importance of chemokine receptors and prevalence of CMV-induced NK cells in the periphery and
decidua. medRxiv [Preprint]. 2025 Mar 25:2025.03.24.25324489. doi: 10.1101/2025.03.24.25324489.

19. Foo IJH, Kedzierski L, Kedzierska K. Immune responses underpinning acute co-infections with
unrelated viruses: timing and location matter. Int Immunol. 2025 Mar 24:dxaf018. doi: 10.1093/
intimm/dxaf018. Epub ahead of print.

4. Public lectures, invited lectures

1. Katherine Kedzierska: Human immunity in viral infection and vaccination. VIDS, Doherty

Institute, Melbourne, Australia, in-person, April 2024

2. Katherine Kedzierska: Human immunity in viral infection and vaccination. University of Adelaide,

Adelaide, Australia, in-person, April 2024
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3. Katherine Kedzierska: Defining risk factors associated with life-threatening disease. Cumming

Global Centre Meeting, Doherty Institute, Melbourne, Australia, in-person, June 2024

4. Katherine Kedzierska: Defining risk factors associated with life-threatening disease. Cumming

Global Centre Meeting with Geoff Cumming, Doherty Institute, Melbourne, Australia, in-person,
August 2024

5. Katherine Kedzierska: Defining risk factors associated with life-threatening disease. Cumming

Global Centre Meeting, Brisbane Immunology Group, Brisbane, Australia, in-person, August 2024

6. Katherine Kedzierska: Defining immunity to respiratory viral infections in First Nations people.

12™ Options for Influenza Meeting, Brisbane, Australia, in-person, September 2024

7. Katherine Kedzierska: Defining risk factors associated with life-threatening disease. Biomolecular

Horizons 2024, Brisbane, Australia, in-person, September 2024

8. Katherine Kedzierska: Defining human immunity in viral infection and vaccination. Walter and

Eliza Hall Institute, Melbourne, Australia, in-person, September 2024

9. Katherine Kedzierska: Defining human immunity in viral infection and vaccination. CIVR-HRP

webinar, Melbourne, Australia, online, September 2024

10. Katherine Kedzierska: Doherty Pathways “How did that paper come to be?" Discussions on the

breakthrough research on the OLAH gene. Doherty Institute, Melbourne, Australia, in-person,
October 2024

11. Katherine Kedzierska: Defining risk factors associated with life-threatening disease. World's Flu

Day Meeting, Tokyo, Japan, in-person, November 2024
12. Katherine Kedzierska: Understanding biomarker and therapeutic potential of OLAH. Cumming

Global Centre for Pandemic Therapeutics, Doherty Institute, Melbourne, Australia, in-person,
November 2024

5. Patents Applied for and Acquired

None

6. Academic Awards

1. Katherine Kedzierska: National Health and Medical Research Council (NHMRC) Investigator
Fellow L2, Australia, May 2024.

2. Katherine Kedzierska: Clarivate Highly Cited Researcher (Cross-Field), November 2024.

3. Katherine Kedzierska: Honorary Professor at Hong King University, Faculty of Medicine and
Public Health, Hong Kong, December, 2024.

7. Public Relations

Media coverage associated with the publication of manuscripts:
1. Jia X, Crawford JC, Gebregzabher D, Monson EA, Mettelman RC, Wan Y, Ren Y, Chou J, Novak
T, McQuilten HA, Clarke M, Bachem A, Foo IJ, Fritzlar S, Carrera Montoya J, Trenerry AM, Nie
S, Leeming MG, Nguyen THO, Kedzierski L, Littler DR, Kueh A, Cardamone T, Wong CY,
Hensen L, Cabug A, Laguna JG, Agrawal M, Flerlage T, Boyd DF, Van de Velde LA, Habel JR,
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Loh L, Koay HF, van de Sandt CE, Konstantinov IE, Berzins SP, Flanagan KL, Wakim LM, Herold
M], Green AM, Smallwood HS, Rossjohn J, Thwaites RS, Chiu C, Scott NE, Mackenzie JM, Bedoui
S, Reading PC, Londrigan SL, Helbig KJ, Randolph AG, Thomas PG, Xu J, Wang Z, Chua BY,
Kedzierska K. High expression of oleoyl-ACP hydrolase underpins life-threatening respiratory
viral diseases. Cell. 2024 Aug 22;187(17): 4586-4604.e20. doi: 10.1016/].cell.2024.07.026. Epub 2024
Aug 12.

Selected as the “Featured Article” in Cell’s Aug 2024 issue, with a commentary by Palanki at al.
“OLAH connects fatty acid metabolism to the severity of respiratory viral disease” ; International
media release including Science News by Jon Cohen “An unexpected gene might help determine
whether you survive flu or COVID-19" , ABC Radio, Guardian, Cosmos, Science Daily, Medical
Xpress, MeDIndia

2. Loh L, Saunders PM, Faoro C, Font-Porterias N, Nemat-Gorgani N, Harrison GF, Sadeeq S,
Hensen L, Wong SC, Widjaja J, Clemens EB, Zhu S, Kichula KM, Tao S, Zhu F, Montero-Martin G,
Fernandez-Vina M, Guethlein LA, Vivian JP, Davies J, Mentzer AJ, Oppenheimer SJ, Pomat W,
JToannidis AG, Barberena-Jonas C; Oceanian Genome Variation Project Consortium; Moreno-
Estrada A, Miller A, Parham P, Rossjohn J*, Tong SYC*, Kedzierska K* Brooks AG*, Norman P]J".
An archaic HLA class I receptor allele diversifies natural killer cell-driven immunity in First
Nations peoples of Oceania. Cell. 2024 Nov 27;187(24):7008-7024.e19. doi: 10.1016/].cell.2024.10.005.
Epub 2024 Oct 29.

* equal sentor author
International media coverage, with 123 media hits across Radio (AM and FM), Print and Online;
e.g. ABC (incl. AM Program and the Health Report), the AAP and the National Indigenous

Times.

3. Rowntree LC, Audsley J, Allen LF, McQuilten HA, Hagen RR, Chaurasia P, Petersen ], Littler DR,
Tan HX, Murdiyarso L, Habel JR, Foo IJH, Zhang W, Ten Berge ERV, Ganesh H, Kaewpreedee P,
Lee KWK, Cheng SMS, Kwok JSY, Jayasinghe D, Gras S, Juno JA, Wheatley AK, Kent SJ,
Rossjohn J, Cheng AC, Kotsimbos TC, Trubiano JA, Holmes NE, Pang Chan KK, Hui DSC, Peiris
M, Poon LLM, Lewin SR, Doherty PC*, Thevarajan I*, Valkenburg SA* Kedzierska K* Nguyen
THO*. SARS-CoV-2-specific CD&+ T cells from people with long COVID establish and maintain
effector phenotype and key TCR signatures over 2 years. Proc Natl Acad Sci U S A. 2024 Sep
24:121(39):2411428121. doi: 10.1073/pnas.2411428121. Epub 2024 Sep 16.

*equal sentor author

International media release; 40 online articles, nine radio mentions and seven print media.
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8. Collaborative research with domestic and international
partners (including on-campus)

Name of Institution Project title of Collaborative research

St Jude Children’'s Research Hospital,
Memphis, Tennessee, USA
(Paul Thomas)

10X Genomics for analysis of single cell transcriptome
gene expression

1) Defining immune correlates of influenza B disease

Overseas University of Georgia, Athens, severity in children and adults
Georgia, USA 2) Defining immunity towards influenza virus infection
(Mark Tompkins) and vaccination, with a focus on Indigenous people

and co-morbidities

Imperial College London, London, UK | Human challenge studies and biomarkers of disease
(Ryan Thwaites) severity
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BEHENREMISH AIRKREBHRA ERHRE

1. AR —~

SARS-CoV-2 &4 FHEA LAY O FFAl 7 O 4

SARS-CoV-2 e~ A, BLU, N4 AT —F7)VEHli% O
COVID-19 {G#EEE D EI

i 4 OFFILEYAE ™ A IV 20T 2 S R O R 4

T 2 OFFPEGAE 7 A IV AT BALE TSR

2. 55 FE~5H 6 FEDHFDERIE

COVID-19 % HU G E R R B B IS L A, 1B 4 D 7 A )V AFHR  (in vitros in vivo) % HEEE
L7ze auF#HlE. 77337256074 VAERBRBDEKELHEZ TBH., RERWHEOLEY
X-206 (ABKZE) . ASHEROILEY Malabaricone C (b#E#E K%:) 122WT, a0 F 7 A )V AHE
EHEEZMEL, TOEMA D AL EEE, SHURELL.

FRETFEHEE & OILFIFFE T SARS-CoV-2 MR R A H T HLEW > > PLIVEL 7= IVER (P
Y0V a—=N®) 1E, 2024 4FE3 A5 HICHARIZBWGEE AR S, HIZ, 70— 3N)VE 3MHREER
F&4E T Btk (SCORPIO-PEP #tl%) o BAfZfs RIS X, 2025 45 3 H 27 HIZ COVID-19 FFii2
B A ahhe - AR BINHEE 2 FE N L 72 (https://www.shionogi.com/jp/ja/news/2025/03/20250327.
html)

T EEESGEEBMBAORERBEALRTH LT LF o740V AT 5EIEEIZOW T, KE The
University of Texas Medical Branch (UTMB) & LFEBIZEZ FEtih TH D . KREOWFFEE SIS FEH
Tdhbo BEIEBEMIGEASEBRE (SFTS) BIEEICH LT, dbilp&R¥ O LF¥EE4 (AMED)
DOXEE 2T, WBERUEONEW T A T 7)) =00, LA VATEE (in vitrov in vive) {LEW %
B2 L, FW B L 720 SR A4V 222 W T, BEFE 3 molnupiravir IZ2Hi 7 4V A& (in
vitro, in vivo) 23H 5 Z xRV L, @EEEL (),

IARY 7 AT4 VA (MPXV) 2 HWTRBREEOIEW T 4 77 ) —OBIMEREZITV, BT
TANWATERE IR TAEW A BB AN L EH XD = X2 OBHOEIZ, escape ™7 A IV A5k
L. FRFEELI
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NHC&RBVRUT-705& DHRABVIETELLS:

*p <0.05, **p <0.01,
4 < 0,001, 74%%p <0.0001.

N2a

RBV T-705 NHC RBV T-705

106 = ‘ EC,, (UM) 6.4 13 96
CCio (M)  >200 174.2 >200
104

107

Viral titer (ffu/mL)

Viral titer (ffu/mL)
2

Viral titer (ffu/mL)
2

3 7 NHC RBV T-705
g H EC,, (uM) 9.2 8.6 93
2 g CCy (M) 1710 >200 >200
el I Pt NHC RBV T-705
E 100 E 100
g 2 o ECoo(uM)  18.1 >100 >100
£ 100 £ CCo(uM)  >200 >200 >200
£ 100 £ 108
> 5 % [ NHCIZRBV & T-705 & FSE D ]
°ﬁ'{5@'~¢’0"’qf"°ﬁ°° “ﬁg&‘-’d’fb%,.&@? Q'sgbé‘?’("?’ff"gépconc (M) NRABViEITERUE

3. MRARAERE (REWN. Fah - )

[REFRN
1. Konishi K, Kusakabe S, Kawaguchi N, Shishido T, Ito N, Harada M, Inoue S, Maeda K, Hall WW,

Orba Y, Sawa H, Sasaki M, Sato A. Beta-d-N4-hydroxycytidine, a metabolite of molnupiravir,
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2. Yamada K, Shindou S, Ide T, Yamamoto K: Therapeutic drug for lipid-peroxidation-induced
diseases and screening method for therapeutic drugs for lipid-peroxidation-induced diseases:
Australia Patent Apl. No.2025200159: Ken-ichi Yamada, Fuso Pharmaceutical Industries, Ltd.,: Jan.
9, 2025

1. Doi T, Tominaga T, Ichien G, Yamamoto K: Inspection method enabling specific diagnosis of
pathological state of diabetic nephropathy at early stage: Hubit-Genomix, Inc., Fuso
Pharmaceutical Industries, Ltd. Australia Patent Reg. No0.2017338353. 2024 4£ 7 H 17 H.

2. Suzuki Y, Nakagawa M, Kameda Y, Konnai S, Okagawa T, Maekawa N, Goto S, Sajiki Y, Ohashi
K, Murata S, Kitahara Y, Yamamoto K: Novel vector and use thereof. National University
Corporation Hokkaido University, Fuso Pharmaceutical Industries, Ltd. Europe Patent Reg.
No0.3805396. 2024 4F-8 H 16 H.

3. IHfE—, WK — MRS B X ORRAGE OIGE O 720 OEFEMBY). HRREm TERKS
t, IUHEE—. FERTES 7584766 5. 2024 4F 11 H 8 H

4. Suzuki Y, Nakagawa M, Kameda Y, Konnai S, Okagawa T, Maekawa N, Goto S, Sajiki Y, Ohashi
K, Murata S, Kitahara Y, Yamamoto K: Novel vector and use thereof. National University
Corporation Hokkaido University, Fuso Pharmaceutical Industries, Ltd. Hong Kong Patent Reg.
No.HK40046638. 20254E1 H 17 H.

5. Suzuki Y, Nakagawa M, Kameda Y, Konnai S, Okagawa T, Maekawa N, Goto S, Sajiki Y, Ohashi
K, Murata S, Kitahara Y, Yamamoto K: Novel vector and use thereof. National University
Corporation Hokkaido University, Fuso Pharmaceutical Industries, Ltd. Australia Patent Reg.
No0.22019273200. 202542 H 13 H.

6. Yamada K, Shindou S, Ide T, Yamamoto K: Therapeutic drug for lipid-peroxidation-induced
diseases and screening method for therapeutic drugs for lipid-peroxidation-induced diseases. Ken-
ichi Yamada, Fuso Pharmaceutical Industries, Ltd. Australia Patent Reg. No0.2018297856 : 2025 4F
2 H 27 H.
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1. Research Theme

Assessment of epitope conservation across variants of clinically relevant viruses (i. e. avian flu,
coronavirus, orthoflavivirus, etc.) and prediction of the impact of novel amino acid substitutions
Al-assisted protein design to increase protein stability and yield for vaccine applications
Epidemiological characterization of clinically relevant viruses (e. g. adenovirus, respiratory syncytial

virus, rotavirus), their diversity, and the risk to public health

2. Summary of research from fiscal year 2023 to 2024

In the period 2024-2025, our ongoing collaborations with the National Virus Reference Laboratory at
University College Dublin in Ireland led to an assessment of the diversity of respiratory syncytial
virus (RSV) in the island following the SARS-CoV-2 pandemic. Our results characterized a novel clade
of RSV circulating in the Republic of Ireland with mutations that could affect the effectiveness of
currently available vaccines.

Additionally, it was revealed that the

n=18 =56 n=41 n=23 n=NA A=

i

)
lineages circulating in Ireland 5“
changed in prevalence between the E

£

periods pre- and post-COVID-19

pandemic (Figure). Furthermore, it Season

was inferred that the non-

prophylactic measures introduced to gm "'="":m‘
reduce the transmission of SARS- éﬂ E%??l
CoV-2 indirectly affected the iu

transmission and frequency of RSV Senson

among other respiratory viruses. sl IR Gl i o il T il é‘:‘ti
Assessing RSV diversity before and EEE‘:}
after the SARS-CoV-2 in the period =i
2015-2024 created a baseline to E%E.:;:
compare the protective effects of iz —=
vaccine introduction against RSV in B —
2024. The ongoing collaboration is gm Eggﬁ
currently working on a project . %Egﬂ
analyzing the diversity of Rotavirus A g - | L
in clinical cases between 2015 and A




2022, as infantile vaccination against RVA became mandatory in Ireland in 2018. Similarly, we are
assisting in the development of methods to sequence and assess the circulation of Orthoflavivirus,
such as louping 1ll virus (LIV) and tick-borne encephalitis virus (TBEV). We also joined the ‘The Global
Viral Ecosystem Research and Preparedness Initiative’ (VERPI) consortium. Our consortium was
awarded the Marie Sklodowska-Curie Actions Staff Exchanges grant, allowing European collaborators

to visit our institute and exchange best practices and progress on different projects.

Another collaboration with the Japanese National Institute of Infectious Diseases has allowed the
design of a whole-genome sequencing protocol for adenovirus. We used this protocol to characterize
the complete genome of over 100 samples collected from a Japanese clinic over a decade. The results
show the relative endemicity of human Mastadenovirus species B3 over the sampling period and the
change in variants following the COVID-19 pandemic; furthermore, these results are consistent with
the phenomenon observed in Irish RSV lineages. The protocol represents progress towards affordable

sequencing in surveillance projects.

On the other hand, we are making efforts to establish a framework for Al-assisted prediction of the
effects of amino acid substitutions in viral proteins. We have two main goals: (1) data reduction by
clustering antigenic determinants into distinct groups predicted to be significantly differentiable in the
immune reaction; and (2) generating alternative amino acid sequences of target proteins with
enhanced predicted properties for applications in vaccines, such as structural stability at different

temperatures.

3. Publications (original papers, reviews, books)

1. Alalwan D, Leon AAG, Saini G, Gaillard C, Negi R, Heckmann C, Kenny G, Feeney E, Cotter AG,
Kelly C, Carr M, de Barra E, Yousif O, Horgan M, Sadlier C, Landay A, Gonzalez G, Mallon PWG.
Associations between type III interferons, obesity and clinical severity of COVID-19. Front
Immunol. 2025 Apr 22; 16: 1516756. doi: 10.3389/fimmu.2025.1516756.

2. Liddy E, Murphy N, Mereckiene ], Fitzpatrick E, Broderick A, Egan R, Verbruggen TF, Houlihan
JA, Campbell C, Carr M, Gonzalez G, Dean J, Hagan R, De Gascun C, Cotter S; Incident
Management Team. Investigation of an outbreak of novel hepatitis of unknown aetiology in
children and adolescents, Ireland, 2021 to 2023. Euro Surveill. 2025 Apr; 30(14): 2400536. doi:
10.2807/1560-7917 ES.2025.30.14.2400536.

3. Rice A, Gonzalez G, Carr M, Dean J, OByrne E, Aarts L, Vennema H, Banka W, Bennett C,
Cleary S, Domegan L, O'Donnell J, O'Leary M, Goya S, Presser L, Meijer A, Martin G, Sawa H,
Waters A, De Gascun C, Hare D. Human respiratory syncytial virus genetic diversity and lineage
replacement in Ireland pre- and post-COVID-19 pandemic. Microb Genom. 2025 Mar; 11(3):
001379. doi: 10.1099/mgen.0.001379.

4. Tabata K, Kobayashi S, Itakura Y, Gonzalez G, Kabamba CF, Saito S, Sasaki M, Hall WW, Sawa H,
Orba Y. Increased production of orthoflavivirus single-round infectious particles produced in
mammalian cells at a suboptimal culture temperature of 28° C. J Virol Methods. 2024 Sep; 329:
115007. doi: 10.1016/].jviromet.2024.115007.

5. Purves K, Brown H, Haverty R, Ryan A, Griffin LL, McCormack J, O'Reilly S, Mallon PW, Gautier
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V, Cassidy JP, Fabre A, Carr M]J, Gonzalez G, Ciuti S, Fletcher NF. SARS-CoV-2 Seropositivity in
Urban Population of Wild Fallow Deer, Dublin, Ireland, 2020-2022. Emerg Infect Dis. 2024 Aug;
30(8): 1609-1620. doi: 10.3201/eid3008.231056.

6. Gonzalez G, Carr M, Kelleher TM, O'Byrne E, Banka W, Keogan B, Bennett C, Franzoni G, Keane
P, Kenna C, Meredith LW, Fletcher N, Urtasun-Elizari JM, Dean J, Browne C, Lyons F, Crowley
B, Igoe D, Robinson E, Martin G, Connell J, De Gascun CF, Hare D. Multiple introductions of
monkeypox virus to Ireland during the international mpox outbreak, May 2022 to October 2023.
Euro Surveill. 2024 Apr; 29(16): 2300505. doi: 10.2807/1560-7917.ES.2024.29.16.2300505.

4. Public lectures, invited lectures

1. Reimagining Research on Human Adenovirus with new Tools and Techniques @5 24 RIH A7 7
J 7 A4V AWRFESs. Date: 2024-07-06, Sapporo.

5. Patents Applied for and Acquired

None

6. Academic Awards

None

7. Public Relations

Wi | Hokudai #206 “MFRFUZIED D 7 A VAT = EH T BIMHP ) ~H 7)) TV EAHNR
5 [)xu | HeifeEg o o720 O0%E Nod]”. Hokudai web magazine. 2025-04-02.
URL : https://costep.open-ed.hokudai.ac.jp/like_hokudai/article/33864

8. Collaborative research with domestic and international
partners (including on-campus)

Name of Institution Project title of Collaborative research
Graduate School of Medicine, Hokkaido . .
On-campus . . Development of pan-sarbecovirus virus
University
National Institute of Infectious Disease Development of quick and cheap whole genome
sequencing protocol for adenovirus respiratory
(NIID) . .
infections
Off—Campus Health Sciences University of Hokkaido | Epidemiological analysis of adenovirus respiratory
(Domestlc Hospital infections in Hokkaido
in Japan) : : . . .
Graduate School of Medical Sciences, | Characterization of cytomegalovirus (CMV)
Kyushu University circulating in Japan
NEC Japan Predicting variation on Influenza Virus
National Virus Reference Laboratory, | Characterization of public health viral threats in
Overseas . . . . L .
University College Dublin, Ireland preparation for pharmaceutical interventions
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Name of Institution Project title of Collaborative research

School of Biomolecular and Biomedical | Wastewater surveillance for virus detection and
Science, University College Dublin, Ireland | antimicrobial resistance characterization

School of Veterinary Medicine, University | Diagnostics and sequencing of Tick-Borne

Overseas College Dublin, Ireland Encephalitis Virus in Irish cattle

Lovelace Biomedical Research Institute,

New Mexico, USA Adenoviral infections characterization
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