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GO Z D 720 SARS-CoV-2 f#HTTld, =H - F 7V —T L OEED S & T 1 )L A
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EEE

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. Research Summary for Fiscal Year 2025

Professor Kedzierska's research work during this period is highlighted by three major studies:
Atypical B cells and inflammatory profiles delineate immunity to influenza vaccination in First
Nations and non-Indigenous people with chronic multimorbidity (Skinner et a/. Nature

Communications, 2026). This study highlights the prevalence of multimorbidity in First Nations people

(Fig. 1), associated with elevated baseline cellular activation, pro-inflammatory cytokines and
agalactosylated IgG. Following influenza vaccination, Australian First Nations and non-indigenous
study participants had increased antibody titres and haemagglutinin-specific IgD- B-cell frequencies as
compared to baseline. However, the cellular immune features, haemagglutinin-specific IgD- B cells and
¢TFHI1 compartments of both Australian First Nations and non-Indigenous vaccinees with
comorbidities displayed features of perturbed humoral axis functionality linked to multimorbidity-
associated inflammation and IgG glycosylation patterns at baseline. This study supports influenza
vaccination for individuals with comorbidities and especially in Indigenous populations with prevalent

multimorbidity.

— | Comorbidity [ No comorbidity

Renal (RD)

Liver (LD)
Immunosuppression (IS)
Diabetes (DB)

Chronic Respiratory (CRD) T I
Cardiac (CD) | ll TN

[l
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Immunosuppression (IS I

)
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)
)

suoleN 1sii4

Disease/comorbidity

Chronic Respiratory (CRD
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~ Individuals: 19 years » 81 years

snouabipul-uou

Fig. 1. Multimorbidity is over-represented in Australian First Nations people.
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Historic 1994 influenza vaccine cohorts define breadth of 2
antibody and B cell responses toward future influenza A and SCiE‘.-I]Ce v
B viruses (Nguyen et al. Science Translational Medicine, 2026; Tl'&l’lSlatIOIlal
Fig. 2). Using historic 1994 influenza vaccination cohorts of Me iCine
young and older adults, this study defined antibody responses Al

elicited by 1994 vaccination against future influenza strains
spanning three decades of differentially evolving IAV and IBV
strains. Vaccination elicited responses to not only past and
present influenza strains, but also future HIN1 IAV and IBV
strains not yet circulating. However, antibody responses

toward future rapidly evolving H3N2 strains were minimal.

This provides insights into the breadth of vaccine-induced

humoral immunity toward future influenza viruses over 30

Fig. 2. An artistic representation
of the study featured on
pandemic strains, and highlights the need to optimize future the journal cover.

years of influenza virus evolution, including newly emerging

vaccines strategies, especially for H3N2.
High expression of interleukin-18 receptor alpha correlates with severe respiratory viral disease

and defines T cells with reduced cytotoxic signatures (Carbug et al. Nature Communications, 2025).

This study identifies the gene encoding IL-18Ra chain (IL18R1) as being highly expressed in life-
threatening influenza, COVID-19, RSV and multisystem inflammatory syndrome in children (MIS-C)
and demonstrated markedly elevated surface protein IL-18Ra expression on CD8 T cells in these
infections. Using a mouse model of severe influenza, it was shown that high IL-18Ra expression on
effector T cells is associated with increased disease severity and that IL-18Ra expression on CD8 T
cells i1s inversely associated with cytotoxicity-related genes (granzyme A, granzyme B, perforin,
Eomes, and KLRG-1). Thus, IL-18R« is associated with severe and fatal respiratory disease outcomes

and a potential biomarker for severe respiratory viral disease.

3. Publications (original papers, reviews, books)

1. 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.

2. van de Sandt CE, McQuilten HA, Aban M, Nguyen THO, Valkenburg SA, Grant EJ, Sant S,
Rossjohn J, Gras S, Crowe ], Kedzierska K. Gradual changes within long-lived influenza virus-
specific CD8+ T cells are associated with the loss of public TCR clonotypes in older adults.
EBioMedicine. 2025 May; 115: 105697. doi: 10.1016/j.ebiom.2025.105697. Epub 2025 Apr 17.

3. Menon T, McQuilten HA, Samir J, Nguyen THO, Lim R, Kaur ], Rizzetto S, Eltahla A, Thomas
PG, Lappas M, Rossjohn ], Gras S, Crowe ], Flanagan KL, Luciani F, Doherty PC* van de Sandt
CE", Kedzierska K*. Central memory T cells with key TCR repertoires and gene expression
profiles dominate influenza CD8+ T cell pools across the human lifespan. Proc Natl Acad Sci U S
A. 2025 Jul 29; 122(30): €2501167122. doi: 10.1073/pnas.2501167122. Epub 2025 Jul 22.

*Equal senior author



4. Foo IJH, Kedzierski L, Kedzierska K. Immune responses underpinning acute co-infections with
unrelated viruses: timing and location matter. Int Immunol. 2025 Aug 4; 37(9): 507-515. dot:
10.1093/intimm/dxaf018.

5. Purcell RA, Aurelia LC, Allen LF, Bond KA, Williamson DA, Trevillyan JM, Trubiano JA, Wines
BD, Hogarth PM, Juno JA, Wheatley AK, Nguyen THO, Subbarao K, Kedzierska K, Kent SJ,
Mahanty S, Selva KJ, Chung AW. Genetic markers of enhanced functional antibody responses to
COVID-19 vaccination. Vaccine. 2025 Aug 13; 61: 127379. doi: 10.1016/j.vaccine.2025.127379. Epub
2025 Jun 16.

6. Rowntree LC, Allen LF, Hagen RR, McQuilten HA, Quadeer AA, Chaurasia P, Kaewpreedee P,
Lee KWK, Cohen CA, Petersen ], Littler DR, Habel JR, Zhang W, Cheng SMS, Chan KKP, Kwok
JSY, Leung KSM, Wu JT, Lee CK, Davies ], Pannaraj PS, Kaity Allen E, Thomas PG, Tosif S,
Crawford NW, Lappas M, Thevarajan I, Lewin SR, Kent SJ, Juno JA, Bond KA, Williamson DA,
Holmes NE, Smibert OC, Gordon CL, Trubiano JA, Kotsimbos TC, Cheng AC, Efstathiou C,
Turtle L, Thwaites RS, Brightling CE; PHOSP-COVID Collaborative Group; Rossjohn J, McKay
MR, Tian J, Liu W], Gao GF, Xu J, Sonehara K, Ishii KJ, Namkoong H, Okada Y, Peiris M, Hui
DSC, Poon LLM, Doherty PC*, Nguyen THO® Valkenburg SA*, Kedzierska K*. HLA-B*15:
0l-positive severe COVID-19 patients lack CD8+ T cell pools with highly expanded public
clonotypes. Proc Natl Acad Sci U S A. 2025 Sep 9; 122(36): €2503145122. doi: 10.1073/
pnas.2503145122. Epub 2025 Sep 2.

*Equal senior author

7. Muhi S, Foo IJH, Kedzierski L, Porter JL, McQuilten HA, Howden B, Kedzierska K, Buultjens AH,
Chua BY, Stinear TP. A refined low-dose murine model of Mycobacterium ulcerans infection to
assess integrated immune networks in Buruli ulcer pathogenesis. mBio. 2025 Sep 10; 16(9):
e0193125. doi: 10.1128/mbio.01931-25. Epub 2025 Aug 18.

8. Dalit L, Tan CW, Sheikh AA, Munnings R, Howson L], Alvarado C, Hussain T, Zaini A, Cooper L,
Kirn A, Hailes L, Nguyen A, Williams BE, Zheng MZM, van de Sandt CE, Mackay LK, Flanagan
KL, Kedzierska K, Harris N, Juno JA, Zaph C, La Gruta NL, Davis M]J, Nutt SL, Good-Jacobson
KL, Bryant VL, Groom JR. Divergent cytokine and transcriptional signatures control functional T
follicular helper cell heterogeneity. Nat Immunol. 2025 Oct; 26(10): 1821-1835. doi: 10.1038/s41590-
025-02258-9. Epub 2025 Sep 9.

9. Purcell RA, Koutsakos M, Kedzierski L, Allen LF, Lloyd Williams OH, Wang JD, Cavic G,
Wheatley AK, Lee WS, Wines BD, Mark Hogarth P, Eriksson EM, Mueller I, Bond KA,
Williamson DA, Trevillyan JM, Trubiano JA, Nguyen THO, Ramanathan P, Rogerson SJ, Arnold
KB, Subbarao K, Lee A, Hudson AL, Yuile A, Wheeler HR, Kent SJ, Selva KJ, Mahanty S,
Kedzierska K, Fahrer AM, Kanjanapan Y, Chung AW. Dysregulated inflammation in solid tumor
malignancy patients shapes polyfunctional antibody responses to COVID-19 vaccination. NPJ
Vaccines. 2025 Oct 6; 10(1): 217. doi: 10.1038/s41541-025-01268-w.

10. Cabug AF, Crawford JC, McQuilten HA, Foo IJH, Allen LF, Gebregzabher D, Mettelman RC,
Novak T, Chou J, Rowntree LC, Hagen RR, Thomson AJ, Martin GE, Gilbertson B, Souter MN,
James F, Goodall E, Rizzetto S, Flerlage T, Jia X, Van de Velde LA, Chang SY, Luciani F,
Thwaites RS, Trubiano JA, Kotsimbos TC, Cheng AC, Randolph AG, Thomas PG, Xu J, Wang Z,
Nguyen THO?*, Chua BY*, Kedzierski L*, Kedzierska K*. High expression of interleukin-18 receptor
alpha correlates with severe respiratory viral disease and defines T cells with reduced cytotoxic
signatures. Nat Commun. 2025 Nov 24; 16(1): 10344. doi: 10.1038/s41467-025-65262-5.

*Equal senior author and corresponding author
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11. Hall VG, Nguyen THO, Smibert OC, Allen LF, Sullivan SG, Fox A, Carolan L, Wheatley AK, Kent
SJ, Gilbertson B, Lim C, Barr IG, Peck H, Fuge-Larsen P, Klimevski E, Tennakoon S, Saunders NR,
Joyce T, Whitechurch A, Khot A, Anderson MA, Trubiano JA, Worth L], Yong MK, Slavin MA,
Kedzierska K, Teh BW. Influenza-Specific T-Cell Responses to Vaccination Are Independent of
Underlying Hematological Malignancy: Analysis of a Randomized Influenza Vaccination Trial. J
Infect Dis. 2025 Dec 20; 232(6): 1319-1329. doi: 10.1093/infdis/jiaf297.

12. Jia X, Foo IJ, McQuilten HA, Crawford JC, Cabug AF, Gebregzabher D, Chou J, Mettelman RC,
Novak T, Van de Velde LA, Thwaites RS, Randolph AG, Thomas PG, Xu J, Wang Z, Kedzierska
K" Kedzierski L*, Chua BY". Influenza virus infection drives upregulation of CD84 across a broad
range of immune cells. Clin Transl Immunology. 2026 Mar 9; 15(3): e70087. doi: 10.1002/
cti2.70087.

*Equal senior and co-corresponding authors

13. Nguyen THO, McQuilten HA, Pizzolla A, Sant S, Harland KL, Braverman J, Kedzierska K, Wakim
LM. Antigen specificity, not tissue compartment, determines clonal sharing among respiratory
tract CD8+ resident memory T cells. Immunol Cell Biol. 2026 Apr; 104(4): 358-367. doi: 10.1111/
imch.70098. Epub 2026 Mar 2.

14. Zhang W, Allen EK, Li S, Tarasova I, Farrukee R, Kedzierski L, Gilbertson B, McQuilten HA,
Habel JR, Allen LF, Rockman S, Londrigan SL, Kent SJ, Wheatley AK, Trubiano JA, Kotsimbos
TC, Cheng AC, Schroeder J, Crawford JC, Thomas PG, Kedzierska K*, Nguyen THO*. IFN-gene
signatures in B cells following influenza A and B virus infection and influenza vaccination. EMBO
Mol Med. 2026 Apr; 18(4): 1456-1477. doi: 10.1038/s44321-026-00395-8. Epub 2026 Mar 9.

*Equal senior authors

4. Public lectures, invited lectures

1. Katherine Kedzierska: Defining human immunity in viral infection and vaccination. Invited

lecture. Department of Immunology, Monash University, Melbourne, Australia, in-person, April
2025.

2. Katherine Kedzierska: Defining risk factors associated with life-threatening disease. Invited
meeting presentation, invited speaker and chair. CEIRR NIH/NIAID Annual Meeting. Atlanta,
USA, in-person, May 2025.

3. Katherine Kedzierska: Defining human immunity in viral infection and vaccination. Invited

lecture. Royal Melbourne Hospital, Australia, in-person, May 2025.

4. Katherine Kedzierska: Defining human immunity in viral infection and vaccination. Invited

meeting presentation. Pandemic Research Alliance Online Symposium. Doherty Institute,
Melbourne, Australia, in-person, June 2025

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

Invited lecture. ASI Vic-Tas Winter Seminar. Melbourne, Australia, in-person, July 2025.

6. Katherine Kedzierska: Latest advances in infectious respiratory disease: Practical clinical context.

Invited meeting presentation. Pfizer Go Viral 2025. Steering Organising Committee and Chair of
the Meeting. Melbourne, Australia, in-person, July 2025.

7. Katherine Kedzierska: Defining human immunity in viral infection and vaccination. Invited

lecture. University of Sydney, Australia, in-person, July 2025.
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8. Katherine Kedzierska: Human immunity to respiratory viral infections across the human lifespan.

Invited meeting presentation. UKRI Global Partnership Aging Meeting. Walter and Eliza Hall
Institute, Melbourne, Australia, in-person, September 2025.

9. Katherine Kedzierska: Understanding T cell immunity to respiratory viral infections in

centenarians. Invited meeting presentation. 24th Awaji International Forum on Infection and
Immunity. Sapporo, Japan, in-person, September 2025.

10. Katherine Kedzierska: Understanding biomarker and therapeutic potential of OLAH. Invited

meeting presentation. AUS-CAN Symposium. Doherty Institute, Melbourne, Australia, in-person,
September 2025.

11. Katherine Kedzierska: Defining risk factors associated with life-threatening disease. Invited

meeting presentation. Guangzhou Institute-Doherty Institute Pandemic Research Alliance
International Symposium. Doherty Institute, Melbourne, Australia, in-person, October 2025.

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

Invited meeting presentation. Doherty Institute Scientific Advisory Board Meeting. Doherty
Institute, Melbourne, Australia, in-person, November 2025.

13. Katherine Kedzierska: Understanding immune responses to respiratory viral infections in high-

risk groups. Invited meeting presentation. Korean Society of Immunology Meeting. Seul, South
Korea, in-person, November 2025.

14. Katherine Kedzierska: Defining immune and host factors in life-threatening respiratory viral

infections. Invited lecture. Imperial College London, Hammersmith Campus, United Kingdom, in-
person, November 2025.

15. Katherine Kedzierska: Defining immune and host factors in life-threatening respiratory viral

infections. Invited lecture. University of Bordeaux, France, in-person, December 2025.

16. Katherine Kedzierska: Defining immune and host factors in life-threatening respiratory viral

infections. Invited lecture. Karolinska Institute, Sweden, in-person, December 2025.

17. Katherine Kedzierska: Defining immune and host factors in life-threatening respiratory viral

infections. Invited lecture. University College London, United Kingdom, in-person, January 2026.

18. Katherine Kedzierska: Defining immune and host factors in life-threatening respiratory viral

infections. Invited lecture. Imperial College London, South Kensington Campus, United Kingdom,
in-person, January 2026.

19. Katherine Kedzierska: Defining immune and host factors in life-threatening respiratory viral

infections. Invited lecture. Oxford University, United Kingdom, in-person, January 2026.

20. Katherine Kedzierska: Defining human immunity to respiratory viral infections and vaccination.

Invited lecture. Nature Publishing Office, London, United Kingdom, in-person, March 2026.

21. Katherine Kedzierska: Immune responses in high risk groups and influenza patients in Southern

Hemisphere. Invited meeting presentation. 13" GiCore Meeting. Sapporo, Japan, in-person, March
2026.

22. Katherine Kedzierska: Understanding T cell immunity to respiratory viral infections in
centenarians. Invited meeting presentation. NIH CEIRR SAB. Atlanta, USA, in-person, March
2026.
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5. Patents Applied for and Acquired

None

6. Academic Awards

1. Katherine Kedzierska: Immunology Leader Award for 2025; ranked #69 in Australia and #1656 in

the world, Research.com, April 2025.

7. Public Relations

None

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

Name of Institution

Project title of Collaborative research

Overseas

Fred Hutchinson Cancer Center,
Seattle, Washington, USA (Paul
Thomas)

10X Genomics for analysis of single cell transcriptome
gene expression.

University of Georgia, Athens,
Georgia, USA
(Mark Tompkins)

1) Defining immune correlates of influenza B disease
severity in children and adults.

2) Defining immunity towards influenza virus infection
and vaccination, with a focus on Indigenous people
and co-morbidities.

Imperial College, London, UK
(Ryan Thwaites)

Human challenge studies and biomarkers of disease
severity.

University of Michigan, Ann Arbor,

Michigan, USA (Aubree Gordon)

Immunity towards influenza B viruses in infancy and
childhood.

University of Bergen, Norway
(Rebecca Cox)

Influenza vaccination during pregnancy.
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HEER 5 L FEC, HARGEZ QWM TEX 282 BCC 7 7 F v OfERZRET L T\wb, oMz
BCG (X, ~ 7 AMiTOMEEBEEZ R T4, RMBCGU 7 F v & LTHIRFTE %,

3. IRAARERE (REWNX. FEH - )
BERY

1. Cai Z, Kozai M, Mita H, Takeuchi H, Mizuno S, Matsuo K, Takada K. Retinoic acid receptor-
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Vaccine Vector Derived from Human Parainfluenza Virus Type 2 and Its Efficacy as a SARS-
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Mycobacterial a-glucans hijack dectin-1 to facilitate intracellular bacterial survival. Sei Immunol.
2026 Jan 9; 11(115): eadw0732. doi: 10.1126/sciimmunol.adw(0732.
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[BIFD7 T 2\ M ZRW AT D I F > Ot 5RHE]

BCG Oy Y37 TH A 2HOPEE v, SHEOT Y 2Ny N2 fABEbLET— A5 —
DI F UL BHHRET 7 F URIREBGEL T FFEOT TV ANy P EHAWLZ EIZL o Ty ANA
DAERHBEREICHP SEONLHEZWPL LI LIz COBEEEIZ, AMED 727 F U HHESY
T A4 —WIERFEHEICRESRIRNS I, B, 2OMHMAT LT 7 F v LRITRE ST b M72/
ASOL Y 7 2=y NI 7 F L EDOPREE T 7 F VIR OREKZIT > T b, A2 DEMY 7 F 298
M72/AS01 727 F > X ) bENTWE I EEZRTIENTEIUE, YL EHCIERE POC BUS % H
BL7ZEHEICEL T ETH S,
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functions to mouse CD8+ T cells. International Immunology dxag009 (2026) DOI: 10.1093/
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2. T 7 FEOWHFEETE

T, HRZEOF L L CEEEICB W COIEFZEIEEE (NTM) 2L 2%l Tsh. 20
FIEEBUTAER & B> TWw 2o NTMEIZERIICERTE 2 & 0 HA R T A0 5 ANORIFIL
WEEZ LNTWADS, PUliESE % &L I-FNR L C BRI 2 R AE L HHBICE LTl
e DENPLEE 2D, Z22C, e 18R NTM W% R8s 3 % hEEe LT, 165 K
V'— 2 RNA B2l e Lzv Vv F 7Ly 2 ZALAMP 3% B3 L. DNA 7 a~< b7 5 712X
DEEICERIFECX AR 2B L (TR, ZOREFY—~ VA 7 T S0 Hkk 2 e B
BAVEL Lewizo, MEERMY» S OMEZH OB O, BKRHGIZB T 2 EMOZR ORI
EHTHDLEEZ D,

YA DB T2 505 A REMMEAF ) Vi 7 B EkE LA-MRSA CC398 FAHMtH bk
DET ) ARH &R T— 5 X=X OB E BT L2 2 A, 3 —0 v /3 ThHES Lotk & i
THY ., 2008 FFEHIZES L F Ty~ =2 Do 7 A ~NOROEREGAI LS TEAINZLDOTH S
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Development of MTB-MAC-MABS LAMP-PAS

200 100 40 20 10 cells
lpg | 500fg | 200fg | 100fg | 50fg
15:11 | 15:28 | 19:03 | 19:37 | 19:34
BCG 15:34 | 16:59 | 16:32 | 21:55 | 00:00
15:58 | 15:41 | 16:17 | 16:37 | 49:28
21:11 | 23:55 | 26:22 | 33:22 | 00:00
Mabs | 21:54 | 22:38 | 24:49 | 24:01 | 00:00
21:04 | 24:00 ‘ 27:16 | 00:00 | 32:21
17:44 | 17:43 | 20:23 | 21:51 | 20:54
Mint 17:38 | 19:00 | 19:13 | 19:49 | 22:30 MTB
16:52 | 17:32 | 21:08 | 22:32 | 21:24 fMabs
20:41 | 23:26 | 33:16 | 00:00 | 27:21 “1 _NWMint
Mav 18:38 | 30:14 | 21:55 | 30:37 | 00:00 av
22:37 | 19:53 | 00:00 | 34:08 | 27:13
DDW 00:00 | 00:00 | 00:00 | 00:00 | 00:00 J i

Limit of detection: 10~100 cells, within 40 mins
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Mechanisms of IVReD vaccine-induced protection against tuberculosis

- Mycobacterium tuberculosis (Mtb) infection remains a leading cause of global mortality. The only available live vaccine

Tubereulosis is the “BCG" protects infants from severe forms of tuberculosis (TB), however...

WORLD'S LEADING
REECTIONS CURRENT BCG VACCINE LIMITATIONS
| DISEASE KILLER!
- Efficacy wanes by time

' Conventional
- Disseminated severe infecton (BCG-osis) in susceptible hosts A D BcGvaccine
- Poor protection against adolescent/adult TB =g

- Therefore, the development of “safe and effective” next-generation vaccine platforms that overcome the limitations of BCG
is essential for containing the global TB epidemic.

To address this challenge, we employ two modalities of TB vaccine candidates; % o
Modified

BCG vaccine

1) a RECOMBINANT BCG expressing immuno-reguratory proitein that is safer yet capable of

inducing rubust immunity
. . . X BCG plus !
2) a BOOSTER VACCINE composed of recombinant Mtb antigens formulated with adjuvant to target Mtb-Ag “uf]

adolescent and adult populatoions and adjuvant

and perform Cross-species investigation of the vaccine-induced protection: Our study will provide a rationale of the

To define mechanism-based protection against Mtb infection,
9 - 'Ig - cellibor responses which is urgently needed to define the
immunological “CORRELATE of PROTECTION" (CoP)

- transcriptional signatures
_ _ relevant to human TB immunity. for the evaluation of effective TB vaccines.

2. T 7 FEOWHFRETE

VHAEEN OB, #R20 IWFZeRf 2 M58 L. NS ZEE & 00 L CFREREE O 26 4l % 75
FITHED TV D, IS, A THREROFHELT 7 F L IZHT EIC BT, Mo RIL
Rl - BREOFEM 2T 2 B E L7o@koc 70 —H A b 2 M) —GHliR 2 L 72 BIfE, Uo7 F U8
T 1% O FEEREN AN BT 5 0L O BIREE LD 21772 > TV b,

F/o, EFEEERSSHIIHINL ., #EE & HICAREE FOEZELRELE 7 o T LI EDIE
W (NTM) DRI N O EEFBi - IGEEOMBE T BN E LT, dbilE KRSk o B35 ok
Mycobacterium avium BERTEEME HWT, Z7 0V NVKE<T T ATV LT, 5%, RET
Ve VT NTM EIZ BV 2 RIS E & fENIC AT L IRREEAROZRIL L & b 12 NTM JEICH T 5872
e PBh - RIS OB S BB IS’ 5.
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I A X7 A REGEIRT 5 T 7 F EEORSSICE T 558
HHEERT 7 F 0 OBSICHET A5

2. T 7 FEOWHFEETE

JEGLAE DR REFRATIZBY L CTld SARS-CoV2 % EEH ORI THEN L 720 2019 Fim I I L
72 Wuhang ¥k, ZOHBICHIE L7z a bk, BRE. y#E. OBk, 32702 BALK, BA2KEE =2 44
WICRZERS LR R ME L7z, HEH &N B 7 4 L AR HEM D Wuhang M0 H SkEToO v AL
ZZBVWTAHIZ 0 BRI NBOTH VT AV AETH o> 720 MO Wuhang FRTIE[FE—RIZBWT
BB L WS &S L2, S IERMARICB OV THBEROAEZER L /2. RERICBWTH
JRGUIFER SN, F—HRICBVWTD SHRICBWTIE YA LV ARIZEWITRE D FFIRESHR SN,
72 ETOROEGIZ B THAEE X RMICHIL L 72 Wuhang #1225 D OPEMICHFE S ILT
W7z,

EEHICBOWCEKE SRR LT Y 2Ny M T (Ag85B) RBIFEH T A X 4 L R % K
FIWEFRELTHWATO Y 27 FTlde MEBREZHIEL. #2000 A HIV EGgED A7) — =~
TERITV, HBRREOERRE T 720 B, BT AN ZADBN 217> T b,

HEEE T 7 F o E LT LA M A4 il 7 Fr (SOCS) -1 @ dominant negative % 43
Wt A2 BCG 7 2 F ~ (rBCG-SOCSIDN) 13EFD BCG 7 7 F v L B LgF b s Twnab 2
LTI FURMBNRE N ENT T AERIIBWTHE SN TWS, ZoEME AN L, BHIEIXBCG
T F oG EIN TS HIV EEE IS LAY 7 F o2l 52 L 2aifes LT, =4 XY
AWV AESEREEIZB VT rBCG-SOCSIDN O 7 7 F Ve Mat Lz 2 A, #aetdEm ., #i
RGeS IS B 2 EAHEE E N,

SARS-CoV2M B ERRIICH T 2RMEDEL |7V any rOFEIALBEIA LT/ ILRICLD T4 F FE
Ag8SBRMIBE T 4 XV 4 LA (SHIV-Ag85B)
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IVFRI A7 URF oA =TT X2 EEBME LY e FOERRE TR RERTEEALL
MMz EHESEHNRY & — L ZOFMIRL 52 BENCB WS L7z (K B ; Korea Patent
KR10-2873620 fil) o M4 5%43l % 2 fig & 9 2 /N BIBIGBREE GMP M 2 & > /87 HEHHE T F v b
T r—AEELRBL: (KTE)

W TIZBWTHEE L 72 RRIERR % BT U C. KDY Shigella flexneri 7\ > LI S, sonnei TH 5
CEEHLNIITAEEEDIZ, BROK 0% DRI B- 7 7 ¥~ —XHELETEHRAELTWbHY AT
L7z (Bacteria. 2025 Apr; 4(2): 18),

AERE N DNA A== a4 VIERHET vt A4 2 HWT 74 ax ) a vl Mycobacterium
avium EFIE DI B W THLE LR E R & %20 9 2bE&W WQ-3810 % KL L 7= (Antibiotics. 2025
Jul; 14(7): 704) o

Mycobacterium bovis K. O° Mycobacterium tuberculosis & BIE PO EH IZE BT T 57200, 71
Y NTT T4 == TN ERMEIEREEZ S L 2. BETE. 6055 LLNIC M. tuberculosis & M.
bovis DFERI %M HEIZ L7 (Microbiol Spectr. 2025 June; 13(6); e0242124) o
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Lymphocytes in Canine Oral Malignant Melanoma Treated With Anti-Programmed Cell Death
Ligand 1 (PD-L1) Antibody Therapy. doi: 10.1111/vc0.70052
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1. Yamada K, Yamamoto K: Pharmaceutical composition for treatment of dementia and
cerebrovascular disorders. Yamada K, Fuso Pharmaceutical Industries, Ltd. Australia Patent Reg.
No0.2020205863: 2025 47 7 31 H .

2. Yamada K, Shindou S, Ishida M, Yamamoto K: Pharmaceutical composition for intraocular or oral
administration for treatment of retinal diseases. Yamada K, Fuso Pharmaceutical Industries, Ltd.
Australia Patent Reg. N0.2020205535: 2025 47 H 24 H .

3. 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. Canada Patent Reg. N0.3036256: 2025 £ 9 H 9 H .

4. Suzuki S, Nakagawa M, Kameda Y, Konnai S, Okagawa T, Maekawa N, Gotou S, Sajiki Y, Ohhashi
K, Murata S, Kitahara Y, Yamamoto K: Novel vector and use thereof. Hokkaido University, Fuso
Pharmaceutical Industries, Ltd. Korea Patent Reg. No.10-2873620: 2025 4 10 A 15 H .

5. 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.
Yamada K, Fuso Pharmaceutical Industries, Ltd. USA Patent Reg. No0.1230616: 2025 4F- 5 H 20 H .

6. FiTICBIT BRENNR

EEr P

140



7. HEF

Fhe L

8. EANLDEBIARE (FRZSE)

=5 e SRS
N P BRI 510 5 LS BA O, SRS B %
S| BRBEEBIIER i b i BRAON
PARHAN = 7= R g AL <7 2T 2248 DDS B
PR TR AL AR 2 5 - 7 5o 5
LRI MBI o 1 &7, JA A, W
FRA A TBA D%
P BRGSO H IR 5 > /< BT ¥ ) O
R

141



it 3% 32 & BB F]

142

Y EERUE
Gabriel Gonzalez

ATUITIL TUHLUX

1. Research Theme

Developing cost-effective viral surveillance

In silico exploration of virus adaptations for vaccine production

2. Research Summary for Fiscal Year 2025

Between April 1%, 2025 and March 31%, 2026, we continued our international collaborations to
characterize at the genomic and phenotypic levels multiple ongoing and future infectious outbreaks,
such as adenovirus in Japan and rotavirus in Ireland. Among these efforts, we joined the VERPI
consortium, which includes European and African countries, and were awarded an EU Horizon Marie
Sktodowska-Curie Actions grant that supports staff and student visits from Europe to Hokkaido
University, further strengthening collaborations and international participation. We have also
expanded our efforts to adopt AI approaches to further characterize the structure of viral proteins
and enhance molecular predictions that could lead to new treatments for infectious agents with high
morbidity, such as adenovirus and cytomegalovirus. Analogously, we are exploring and developing
new techniques that combine high-resolution structural prediction from new Al techniques, such as
AlphaFold3, with the experimental results generated by our group in different viral agents, such as
flaviviruses; moreover, our goals include generating more stable viral proteins available for scalable
vaccine production, and even new proteins inspired by natural models to create new treatments. Also,
we are using Al in computational immunology to predict potential cross-reactions among different

pathogen groups and their implications for vaccine design and production.

3. Publications (original papers, reviews, books)

1. Ttakura Y, Kawaguchi N, Tabata K, Gonzalez G, Konishi K, Ohnuma A, Furuta I, Ito N, Saito S,
Hall WW, Orba Y, Sawa H, Sasaki M. Application of the CPER reverse genetics system for
genetic engineering of rabies virus. J Virol. 2026 Apr 21; 100(4): e0187225. doi: 10.1128/jvi.01872-25.

2. Gonzalez G, Nao N, Tabata K, Itakura Y, Saito S, Takahashi K, Kobayashi M, Kitaichi N, Ishiguro
N, Fujimoto T, Kajon AE, Sawa H, Hanaoka N. Tiled-Amplicon Whole-Genome Sequencing
Method Reveals Endemic Circulation of Human Adenovirus Type 3 in Japan. Viruses. 2026 Jan 5;
18(1): 74. doi: 10.3390/v18010074.

3. Urtasun-Elizari JM, Ma R, Pickford H, Farrell D, Perets V, Urtasun-Elizari J, Gonzalez G,
Nakajima C, Suzuki Y, Bhatt A, MacHugh DE, Gordon SV. Different transcriptional regulatory

activities of Mycobacterium bovis and Mycobacterium tuberculosis PhoPR systems. Access



Microbiol. 2026 Jan 28; 8(1): 001087.v3. doi: 10.1099/acmi.0.001087.v3.

4. Lestari T, Yawata N, Gonzalez G, Miyadera H, Motooka D, Imamura Y, Oki H, Mori Y, Shirane M,
Khor SS, Omae Y, Shimada M, Windy DA, Nakano S, Tsutsui H, Kuramoto S, Fukui C, Nakamura
R, Yamana S, Kaburaki T, Mashimo H, Takase H, Yanai R, Hasegawa E, Shibata K, Yawata M,
Tokunaga K, Ohguro N, Sonoda KH. Molecular Variations in Glycoprotein B of Asian Human
Cytomegalovirus: Potential Impact on Virus Entry and Immune Evasion in Ocular Diseases. ]
Med Virol. 2026 Jan; 98(1): €70786. dot: 10.1002/jmv.70786.

5. AKlil Y, Takeuchi H, Gonzalez G, Inoue A, Maeda K, Kobayashi S, Itakura Y, Saito S, Sakuntabhai
A, Sasaki M, Hall WW, Sawa H, Orba Y, Tabata K. Development of a novel plate reader-based
antibody-dependent enhancement (ADE) assay for orthoflavivirus infections. J Virol Methods. 2025
Dec; 338: 115210. doi: 10.1016/j,jviromet.2025.115210.

6. Danskog K, Petersen F, Frangsmyr L, Gonzalez G, Becker M, Lenman A, Arnberg N. CD46 is a
cellular receptor for species D human adenovirus. mBio. 2025 Nov 12; 16(11): e0158725. doi:
10.1128/mbio.01587-25.

7. Gonzalez G, Carr M]J, Byrne H, Colgan A, Hare D, Sawa H, De Gascun CF, Matthijnssens ],
Yandle Z. Complex evolutionary dynamics including reassortment drive genome diversity in
human rotavirus species A circulating in Ireland. Infect Genet Evol. 2025 Nov; 135: 105848. doi:
10.1016/j.meegid.2025.105848.

8. 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.

9. 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.

4. Public lectures, invited lectures

None

5. Patents Applied for and Acquired

None

6. Academic Awards

None

7. Public Relations

1. IINE! HOKUDATI #206 Fighting the virus spreading around the world using data analysis ~
Supporting other researchers like a “Libero” [Research for the Future No.4]
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8. Collaborative research with domestic and international
partners (including on-campus)

Name of Institution

Project title of Collaborative research

Graduate School of Medicine, Hokkaido

Development of a novel vaccine modality against

On-campus | 7+ erity SARS-CoV-2
National Institute of Infectious Disease | Molecular characterization of adenovirus genomes
Off—Campus (NIID) from seasonal respiratory infections
(Domestic N — ; v l
in Japan) Kyushu University C argcte_rlzatlon 0 cytomegq ovirus ocular
infections in the Japanese population
Veterinary School, University College | Collaborative research on diagnosis of tick-borne
Dublin, Ireland viral infections, such as Louping-ill virus (LIV)
Centre for Experimental Pathogen Host . . .
. . Virus surveillance and discovery from
Research (CEPHR), University College .
Overseas environmental samples

Dublin, Ireland

Laboratorio LSE-LANASEVE, Servicio
Nacional de Salud Animal (SENASA),
Costa Rica

Characterization of Vesicular Stomatitis Virus
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