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COVID-19 Host Genetics Initiativel=d&kd
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COVID-19 Host Genetics Initiativel=d&kd
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Percentage of Neanderthal-derived genomic information

I —

—>The percentage of East Asians, including Japanese, is small.

Zeberg H, Paabo S. The major genetic risk factor for severe COVID-19 is inherited from Neanderthals. Nature. 2020
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Previous Studies on Vaccine Responsiveness Genes

GWAS of COVID-19 Vaccine Antibody Levels in European Populations (Day 28 After Initial Dose, 1,076 Individuals)

Anti-RBD chromosomal Manhattan and QQ MHC regional association plot
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Class Il HLA genes have been reported as susceptibility genes that determine individual
differences in vaccine antibody levels after COVID-19 vaccination. Mentzer Al et al. Nat Med 2023

Chromosome 6 base pair position (Mb)



The largest university-based workplace vaccination program in Japan
(Keio University)

(4] ]

BEERR U0 7 BInEE HR.

BEFEZR HMEIOF 77 FUBEERE BHRAGR—7/

KEIO UNIVERSITY COVID-19 WORKPLAGE VACCINATION INFORMATION PORTAL
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® Keio University COVID-10 workplace vaccination has been completed. The portal site "[After COVID-19 vaccination] Keio University COVID-19
Workplace Vaccination" is available for those who have been vaccinated.

A total of 98,008 doses of the Moderna vaccine were administered to
students and faculty members (49,320 first doses + 48,688 second doses).



Sample Collection Using the University-Based Workplace Vaccination Cohort
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‘ 6 months

The Largest University-Based Workplace
Vaccination Program

From June 21, 2021, to September 3, 2021,
and on September 15, 2021, more than

49,000 university faculty, staff, and
students completed Moderna vaccination.

To enhance participation rates:

*Payment of research cooperation fee (approximately
1,000 yen per person)

*Notification of antibody level information

Research sampling sites
on campus

Establishment of research
sampling sites on campus:
v'Blood sampling for research
v’ Questionnaire on side effects

Antibody Titer
Cellular Immunity
Genetic Analysis
Sample Banking
Data Analysis

™~ - (\ Blood sample
_. Buﬁ . ——
o e -
Vaccinated Faculty and Students
I e Keio
University
Hospital

1,725 subjects

2022.Feb.7
Nikkei Newspaper



Regional associations of HLA variants with COVID-19 vaccine immunogenicity
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Manhattan plot for GWAS of the IgG antibody titer [{\"\[l: (i F)
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In addition to the MHC (HLA) regions, we identified a novel region associated
with IgG antibody titers in the IGH region on chromosome 14.



Establishment of Healthcare Workers Vaccination Cohort

at Keio University Hospital

Keio University Hospital Vaccine Cohort Study
(UMINO000043340)
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vaccine vaccine
Time point 1 | Time point 2 | | Time point 3 | | Time point 4 |

Breakthrough infections =\

Time point 5 Time point 6 | | Time point 7 | | Time point 8 | | Time point 9 |

JN1 vaccine at local clinics

Wy
— % ° S

Sep 2023 Dec 2023 Mar 2024 Oct 2024 Dec 2024 Mar 2025

(Before XBB1.5 vaccme) Nov 2023 (After XBBL.S vaccine) (After XBB1.5 vaccme) (Before JN1 vaccine) (After JN1 vaccine) (After JN1 vaccine)

Sample storage (at 10/18/2024) RNALIZT3 Ei 4 4 b4 & 4
PBMC (for XB.BI.S) PBMC PBMC PBMC
Serum Samples 7033 S ] [ieem ]

PBMC 1650
DNA Samples 572

Viral Samples
(SARS-CoV-2, Influenza, RSV...)

Since February 2021, we have been continuing the vaccine cohort study for faculty and staff at Keio University Hospital.
Longitudinally, we have collected serum and PBMC samples four times a year. Additionally, we have obtained information on
influenza and SARS-CoV-2 vaccination, breakthrough infection data, and pathogen samples.



Manhattan plot for GWAS of the IgG antibody titer
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Genetic Influence on IgG antibody titer
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Comparative Genomic Analysis of SARS-CoV-2 Vaccine Responses

Across Populations

Allele frequency spectra of the UK Biobank ‘biobank
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Influenza antibody titers

(Healthcare Workers Vaccination Cohort at Keio University Hospital )

MHC (6:32598853:T:C) IGH (14:106208326:G:C)

before vac. —?— & I
all after vac. - @
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I I
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Vaccine Responsiveness in Autosomal Somatic Gene Mutations(UK biobank)

Relationship between Chromosomal MHC/IGH-affecting mCA associations with the
Variants and Antibody Titers in UK COVID-19 IgG antibody serostatus in UK Biobank
biobank +: gain, -: loss . .
=: copy neutral-LOH Saplsah, Yewtiph
31 [ MHC+| t I :%?3% :59.25?1%21?1,143}
o Zero Antibody-Positive Case MHC-| t : b7, o
% peyia yrpositive Case g} o ! N ==
S . among MHC Variant Carriers = : 0/5) (69254 /151,141
o 2 Anj.-ﬁp (AnyMHC |+ : (0/8) (59,254 /151,138)
-é oo ® L Any6p (outside MHC) _"_E_ G795 (50247 1181,124)
Q 1 - al IGH+ ——— {iﬂﬁfﬁ% :59.25%951;?1.129}
E = e IGH- = : (1714 (50,253 /151,132)
£ . IGH= —— @720 (69.250/ 151 125)
@) - - AnvIGH - ; 17.3% 39.2%
U i Yy : (9/52) (99,245 151,004)
. . . . Any14q (outside IGH) —o— | E'50  wmoz2ds/imi125
0.0 0.5 1.0 1.5 AnyAutosome (outside MHC and IGH) t; [35355;19931} tﬁB,Eﬂggf%?sﬁu.Ew}
Expected -logiolP) 0.01 0.03 01 03 1

Odds ratio
 We analyzed the association between autosomal mosaic variation (mCA), a type

of clonal hematopoiesis and antibody titers after vaccination.

* |nthe 14q region, which includes IGH, and the 6p region, which includes MHC,
acquired somatic genetic mutations also negatively affect antibody titer.
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B infectious diseases immune diseases
Biobank Japan participants (all ages) UK Biobank participants (all ages)
E):g,a:tac:,i dor Respiratory Sepsis Skin d Q:gg’ri:ti 5 Asthma dGi;ae\:;a' Hh:rl:hmr;;‘: e Eﬁés?c:’idor Respiratory Sepsis Shin dggg’:ﬁis Asihima cci;i:a\':sse Hh:;tjmﬁit; .
mocessn | - ||+ |—- || = || < || + || + || + mox e | —— || e - e i . |
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Conclusions

 We have identified novel susceptibility genes that
determine vaccine responsiveness.

e Germline variants and mosaic chromosomal
alterations affect COVID-19 vaccine immunogenicity.

Sonehara K, Namkoong H, et al. Cell Genom 2025
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ANYANG
ECHNOLOGICAL

CRF{ER%-EDCY AT AtEsE

TR o " WHO®DCRF (Severe Acute Respiratory Infection)

Supported by: LJS’ / 1apan Science and Technology Agency

DATA EMPOWERMENT FOR PREPARE

INFECTIOUS DISEASES f RAPID CASE RECORD FORM - Severe Acute Respiratory Infection
S A MOH programme to boost Singapore's infectious disease
CLINICAL RESEARCH- research and response capabilities. . ;i/-\ PATIENT IDENTIFICATION NUMBER
PERSPECTIVES FROM Learn more about PREPARE {@‘} World Health |§;;R|C - (3 digit site code - 4 digit sequential patient code) R | N | Y I N | N | O |
JAPAN AND SINGAPORE 2 Organization ’ T

This is the 1-page (Tier 0) RAPID clinical data set. Please complete for ALL patients. Complete sections 1-4 at admission. Complete section 5 upon
ICU admission (if applicable). Complete section 6 after discharge/death. Enter data to the online database at https://www.cliresdms.org

Date: 7 Oct 2024 to 9 Oct 2024

Venue: HQ Seminar Room, Lee Kong Chian School of Medicine
ﬁ,& (Novena Campus), Nanyang Technological University 1. SITE

Clinical centre: Country:

N P REP ARE (ifﬁ '}—) :/ -}—)) D JN ,r 7]- L '-J-f :/ |~ U —_ Date of patient enrolment: (DD/MM/YYYY): [ 11/ J/l_ 20 ]

2. DEMOGRAPHICS
sex at Birth: [Iviale [Female Date of birth (DD/MM/YYYY): L 1L VL L VL L. 1L ]

If date of birth unknown: Estimated age [___][___ ][ lyears OR[___][___ Imonths

@W‘”'d Health IS/;\RIF(; 2 Pregnant? [lves o Clunknown [Cvot Applicable If YES: Gestation age of fetus (nearest week): [___][__]
7 Organization CASE RECORD FORM INSTRUCTIONS

3. INFECTIOUS RESPIRATORY DIAGNOSIS

SEVERE ACUTE RESPIRATORY INFECTION NATURAL HISTORY & BIOLOGICAL SAMPLING STUDY Influenza: D vEs- Confirmed CJvES- Probable CIno £ ves: CH7ne [Hsnt [other:

DESIGN OF THIS CASE RECORD FORM (CRF)

This CRF is divided into 4 main forms: a “RAPID” (page 1) form with basic admission and outcome data; a “CORE” form with more Coronavirus: DYES- Confirmed DYES- Probable D NO If YES: D\HERS-COV Ebther:
detailed presentation (pages 2-3) and outcome (pages 4-6) data; a “DAILY” form (page 7) for daily laboratory and clinical data; and

a set of “SUPPLEMENTAL" (Page 8-13) forms for overflow data and other investigations. These forms should be used in one of the

defined combinations below according to the site’s resource availability and scientific interests. Other: D YES- Confirmed DYES- Probable D NO If YES: Ebther:

HOW TO USE THIS CRF

Each site may choose the amount of data to collect based on available resources and the number of patients enrolled to date. Unknown: D

Ideally, data on patients presenting early in an outbreak will be collected using the Tier 2 combination and schedule of forms

outlined below. Sites without the capacity to collect the periodic daily data requested in Tier 2, or who have already collected 4. ONSET & ADMISSION

large numbers of Tier 2 patient data may choose the Tier 1 collection, which includes admission (Day 1) and outcome data only.

Sites with very low resources or very high patient numbers may select Tier 0. The decision is up to the site Investigators and may Date of onset of first/earliest symptom (DD/MM/YYYY): 1 /[ [ ]/[__2__] [_0_][ Il |

be changed throughout the data collection period. All high quality data is valuable for analysis.

Date of admission to this hospital (DD/MM/YYYY): | [ I/l 1 VL 2_1_0__II 1[ |

CRF: Case Report Form(FEAIEREZE). EDC: Electronic Data Capture
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