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HLA BEEE3RaA -1
MEEAEREZMA I ~HA XA B 7, BLHLA HiiERE. 7 v X~ v FOHEME~
FH IR REARRTTIHRBEREE)

FERRIE & ﬁ@ﬁi@ﬁE% NEBA RS, R
EZMEIR EL L OFEMTEB SN TN D, IHds

%gﬁﬁﬁ BT, BiZ O HLA FUARZE R
PR S AL CUARE, ki AR 2 E T 5
RaEE 2SN L T2 25, AEAR IS S PR A 1 T A
FHOAX )L L BRGNS L 72D, HLA ¥
AET71E DNA ZFIH LICAEN ER E 2D |
FH OB & O TRABRBE OB E LV
ReMT7-0IcEETH D, Hi HLA FrRHREIE
FEROMPRNEA o b e7e . M F—RRAH
& (Donor Specific Antibody; DSA) D (I
AR BT D720 Eiﬁﬁmﬁﬁ@%m
Bo JHAY YT ﬁwﬁu% i AR

FLE LRV Y BRI bR & 3R (Lymphocyte
LCT) 7 m—H%A ho7nu
A< wF (Flow Cytometry Crossmatch; FCXM)
IR %, LCT (TR A IEIUA 2 i35 2
EHRETH D05, MHEEICH D | TeMHiik o
%@%xfé E£7o. FOXM TR HEE ICEN D
. ERFRSUSIZ K DBt ) Y kY E
%ﬁ@%@%QﬁéJﬁﬁﬁﬁMA?4EV7\
PUHLA JURRR A, 7 1 A~ v F DR A PEAFE L
RERNZHIBrT 288103 RD B D, Al Kk
WA MEMRA OS2 OIERT 2 L &b
R AL it R T%éﬁhfﬁ%btf@%ﬁﬂ?

cytotoxicity test;
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HLA EEEEECFRGR -2
HLA DOHEEE
e KiE (B AR iR AR S g 7o eT)

HLA X 7 2O Tl b SR E I, 0%
B A S 2 R ERD—D>Th 5, HLA #
A BV 7 EMITEOL B — XIEDOBGGIT LV TR
BT L, & 51T NGS 1EDEKIZ L0 BT
UL FEER BRI L7z, BT L LD
Kix, ambiguity OISR 2 HLA X A ¥ T
EOMTELIMERMBOEBNEAET I,
REZITWMHMKREZRILSE TS, 2,
HLA U A IZ BV T H | dt B— XK
IZXY . EEOEREE R R A A FTRE & 72 o 72,
FRIZ, Yo I VEREIL, INE TR CTH - 7

PURFFRMEEZ®EEICRET 2 Z L 2REL L,

M-SR R A e e bbb Lz, L
MUZRMMN G, 4t e — XRERKIIT B AR PLE D
BORHREDEZ 7l B0 oo
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(2. HLA BEMRAEIRE SESLA L TND H DD,
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U7 R50iE & W o 7z HLA OFERERGR 721 ©7e <
FRALTE O R PE O BRFCAM T 36 L OV RS 2 87 2E
ﬁe%ﬁ5:tﬁ*®%néoit\ﬁ$6m
HLA FURHEICI T D RSB E LD H A
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W2z, =8 b=~y F o 7roHEormik s
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HLA BEEEAR T 4 B 48 B 0D 5[
/L BESE CR¥ERZEZIHAMNBNEFHEE BERESIE)

HLA BRI & 3P HLA HUARR AP HLA Z A (ZH o T2 IEMEZR RS B A B RN 8E L g
VIORER EZIGCbE b, MAEOKEITEINL DRV, TOEOIIIE T D HIEORK
TR RO IE R /e IR L BRE R EE L 7 SRR AHEMES L2 ENEE LD, 2018 I
%o HLA FUAREITEE O SN DRENIGES a6l T3 [ERESEO A2 e 58] 12
ATHR YA HLA RSO HLA HUR A2~ A 2 X0 #EE T BERE I T EEE ORLE SN TR
0 E—XZEE L, Luninex L7 B —H4 ML  EEH (85 MTEETE EHEE) ke
DHET 2 HER KN TH D, L LRES HEURBEEHRZRO LN TS, LA L HLA
FEZEY 1y b AT ERHIE R AERN R Y | HRAS D FFERPEC T E R DD 72 &0 D | KFE
HAWLREIZL VRN A2 03 H 5, HLA EHIHECHIEICET 2 EWMIT D 72 WO E
B A TREITMIEROTFENS DNAFZAY T5L2ATHD, ARHEHETILRWERFERY
V7 GBI TRE) ~BITLHBITEZ 27T LA (EFEROEFCHEEEZBN LN, HEE
TREBRZHEIN U7, HLA X A B ZRAETIZERN  BEOEBRICOWTHRZIT ),

U—JvavrS-2
HLA BEEARE RS S & B DFRRE
BH @0 (HAFR+FHUNT e v 7 gt 2—)

R 30 4 12 H 1 H AT OSOEEREE T, WEL TR, ZMlisxid2nd 5 (Do) 21T
BRI %2 Efi T 285BI DBEOMHSED 1372 <3l (Check) 705 E D X 9 222k (Action)
T DTS D & EERHM LS, WE - AT o TV AP EETHLH, DNA A B 7T
FEERNEEA I N TWD, 72, AARMME — F9O SSO 12BN TIE, fRHEICEN D HK &
AMEENMEICIRIBET 2V —2 v a vy RLHarFIFx—va e RBREDT —
IVEFETEH 26 M E RWELRH Y . ZOMERM X BEERL LI, i (Action) FiEZE LW
FIIREERIUG ) G EE A~ L E L RWER DD Z L HTRBE LTINS EEZD,
BRI 0TI Lo TND, AR, B EM R IE Y 02 2R AY, BREE LT

HLA B AL, (LRSS TRV A BHEERICBOWTERRME TS D, EfEi
TEROZNFRICELD DO THLOMAZE  ROWEITIE, FEREL, REEORE, HLA 2R
ROMEXHEZEN LT <, BMEEFHOBERIIRE TO2HBELFLRPOLE LN EZ 0L
W, QC U—2 v v T, TS ENRAE D8, QC U—2 v a v I bR X DHIR LR
FERTZ T TSRS ET — WZDOWTHET 5,
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BRER & HLA-1

figds B HE & HLA

BR Bis (EsombikFERE Yy &7 —

1964 4EIZHRT A U B A Paul Terasaki &L L
[ 7 %% FL— R ITXOMESZ LY o /RERGH
e =E=aER LCT (lymphocyte cytotoxicity test) 2
£V HLA OFIENTFTRE & 72 o 7, HLA O —E D s s
MRGEZ BT 5 2 EBHLNTRY | EiER Eod-

[ZIEMEZR HLA B & HLA % &bt T Ol H
Tbivd L9127 -7-, 1980 FERIT R 0 | ARt
PIHISEDSBESE X, HLA 23— L7 < & LA AT HE
L7  ARFHLA DS—E LW KIgE © b R Ess
FEAMTHOND L HIZ7R Y BERBAEICI T 5 HA D
FNMET L72kRIc b 2 72,

LU, 4, $THLA HURD &G - I o RlE
DERE & 72 0 | IR AL DT HLA HUAR D Al D
M, BEYABICED> TWD Z ERHALNR ST,

BEEIF—:
1E mEMHfRASAE & HLA
RBE B~ ORERFESIMEERENF)

[FAE S s T S e R —0 b Ly
v b ~ORITEGE RIS AT D R TR
MERESEARD, RF—n5 R
GVHD (graft-versus—host disease) & L CEAED
A & fEA T D BRI PHE & BES 2 —5 T,
53 MM AR AR & ELig U CBLRE O FEFE R AMEK
WZ D GVL (graft-versus—leukemia) ZhE:IZ
H72 0185, GVHD & GVL ZhF, ZDRT 2 A%
(RO E ML B E R O HEE R T —~
Thd, SHLIZ, HAXA B TOHBRIZLY Zh
FTO-A, -B, -C, -DRIZMZ T, -DQ <>-DP JFED
Af%wm%ﬁ&% HT 52 ERAOENERY
S5 %, GVHD Z554THET % 72121 HLA D—
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Z LT, HUHLA BURDBRZE, FEAINHIC X BALhER
DOEMBENLE SN L3 Sz, B A
ST BB EURGER2IR T A R T 4 2 2018] &
AT L. 2B ORI RLOE KIZHF T, T DfER, 2018
A APG, FLHAHUR (X7 ) —=2 7)) BX
UL HLA HUE (BUARRR RAERERA) ORE D e
T DUV TIRBRINEIZ 72 0 | 2020 4 4 A B3R
FERTZ DUV T S 5T HLA FUARRR A 2N PRBRIGE S 4172, il
RBAEEAE O EOT-DIiX, EMEZR HLA Fids, #t
HLA FUARRA S MBI T, 2B OERRITHOWTEERR T
Do

FREFREAIZ B\ T HLA RIS AA F 2 filikoeE
TIIZxbOHTEETHD,

(eI

&R & HLA-2

HEEZRODLRETEN, —FHT VL EBIKTL
TLEH, S HICERBKTIEZ, FF—@EIc 87
DIEFNEZ <. KU ARX M HLA §&fb0 FF—{Z
BELZBTRBORVIEMNMTZIEALETH S,
BIAITO REHA I T TRA MR RF—25
LN WEEOEE DN EWBLRIZB W T, M2
HLA {3 GVHD @ U 2 7 % IEfglC AE S 5 F T
DTEERERTH Y ., GVL 2R AR DAV SBE
3 IR BB RIALE <> GVHD FRAiE % RINT 5 DI
AR EVWZ D, B HLA EHRE L EICED LD
V(AR R S AN C BN D DR, =
B A SN TR,
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An Association Study of HLA with the Kinetics of SARS-CoV-2 Spike Specific IgG Antibody Responses to
BNT162b2 mRNA Vaccine

Seik-Soon Khor', Yosuke Omae', Junko S. Takeuchi’, Ami Fukunaga®, Shohei Yamamoto®, Akihito Tanaka®,
Kouki Matsuda®, Moto Kimura?, Kenji Maeda®, Gohzoh Ueda®, Tetsuya Mizoue®, Mugen Ujiie’, Hiroaki
Mitsuya®, Norio Ohmagari’, Wataru Sugiura®, and Katsushi Tokunaga' (‘Genome Medical Science Project,
NCGM, “Department of Academic-Industrial Partnerships Promotion, Center for Clinical Sciences, NCGM,
*Department of Epidemiology and Prevention, Center for Clinical Sciences, NCGM, *Department of Laboratory
Testing, Center Hospital of the NCGM, *Department of Refractory Viral Infection, Research Institute, NCGM,
SDivision of Core Diagnostics, Abbott Japan LLC., "Disease Control and Prevention Center, NCGM, ®Center for
Clinical Sciences, NCGM)

BNT162b2, an mRNA-based SARS-CoV-2 vaccine (OR) 2.80, 95%confidence interval (CI) 1.05-7.25)
(Pfizer-BioNTech, New York, United States), is one of was significantly associated with higher IgG-S
the most effective COVID-19 vaccines and has been production after two doses of BNT162b2, while
approved by more than 130 countries worldwide. DQB1*06:01:01:01 (»p = 0.028, OR 0.27, 95%CI
However, several studies have reported that the 0.05-0.94) was significantly associated with IgG-S
COVID-19 vaccine shows high interpersonal declines after two doses of BNT162b2. No HLA
variability in terms of humoral and cellular responses, alleles were significantly associated with either local
such as those with respect to SARS-CoV-2 spike symptoms or fever. However, C*12:02:02 (p = 0.058;
protein  immunoglobulin  (Ig)G, IgA, IgM, OR 0.42, 95%CI 0.15-1.16), B*52:01:01 (p = 0.031;
neutralizing antibodies, and CD4" and CD8" T cells. OR 0.38, 95%CI 0.14-1.03), DQA1*03:02:01 (p =
The objective of this study is to investigate the kinetic 0.028; OR 039, 95%CI 0.15-1.00) and
changes in anti-SARS-CoV-2 spike IgG (IgG-S) DPB1*02:01:02 (p = 0.024; OR 0.45, 95%CI 0.21—
profiles and adverse reactions and their associations 0.97) appeared significantly associated with
with HLA profiles (HLA-A, -C, -B, -DRBI, -DQAI, - protection against systemic symptoms after two doses
DQBI, -DPAl and -DPBI) among 100 hospital of BNT162b2 vaccination. Further studies with larger
workers from the Center Hospital of the National sample sizes are clearly warranted to determine HLA
Center for Global Health and Medicine (NCGM), allele associations with the production and long-term
Tokyo, Japan. DQA1%*03:03:01 (p = 0.017; Odd ratio sustainability of IgG-S after COVID-19 vaccination.

— AR TERE -2
A A% SARS-CoV2 YL AE T33Pk MDORR
WE BRE, ok BIEF 20, B RdkLd BA fod 2 AH JERH!
(EREFERRERGEBEEER, R R A TERRFMRER, *LEDRKTIHIV=v )

SARS-CoV2 1T & % il ot v ) 7 A )L A JRYIE 1T Al B FERR PRI EET 2 BB
REICHIITL TRV EERIRRZ72 85, f  MEZOKGER 18 LRV T. MDDk
(CB R B 1T IE T O OGO FEIE/D BT SARS-CoV-2 Hi & ffi @ M| & (LABScreen™
Bash TRy, EYEHEO=HT 7 F o 8FE  COVID Plus, One Lambda Inc) 21TV, Y& X
PITHOIN TV DN, PRSI TAHH LT ZHREEEEZTN & OISR 2 HURRNE
ETWD, =T, BHEBENEE LIZGEHUR 2175 221280, PO A 2~
BEEMEIT D> TN ENE L, BrichHiiE oTHRET 5,

MO IS % DOIMBEOm TIHFEICEETH D,
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—RRTERE-3
R DRTALEE D LABScreen Single Antigen DHIEMBICE X 5%
T W, AR /2 BR TE? £R BE% BR 6, AH FE!
(FLIRIERIRPERRR A RN, RS~ Y & X)

U HLA FLiABEICB VLT, TR o EYYE
ZIRET DO OFLHBFIZIEETH D, J
RELIIEE, FLER 7 ) — =0 VAR
LABScreen Mixed (Z#5VCRITALER S ERE R
b2 250825l UTc, —75. HURRER AR
LABScreen Single Antigen |d LABScreen Mixed
LRIBRDIFHETH 525, AN G 2 25 5203
B ST 72uy, 4 [Elid LABScreen Mixed T
FEA G DRRIE D —E & VN, BEEZ1T o 7,

FRARIIEA AL U7z iiE 14 Bk a2 vy, Aips
3ff (Adsorb Out(One Lambda). FBS. 3 fEjE&
(EDTA + DTT + FBS) ) & 2 L 7=, & # X
LABScreen Single Antigen Class I 33X U\Class

ITI (One Lambda) Z{#f L. LABScan3D (Luminex)
CTHIE L7z, JIET — 4 1 HLA Fusion THEMT L,
RO ZIT > 72,

R TA =TI —OFRAFEREIZE Y LIk
KX, 2 TORMLEIZ XL > TNC B —XEME T
L7-, RUFETNC B — XMl 500 LA EDOBE
FBS « 3 RS WLER CEME T L2 WRER & -
Too BPEHUA E— XD nMFI E2N @ E . Rifl
PO nMFL B K OHIEIC 5 2 5 BRI 72
WEEZ BN, nMFT EMEWEA . AiTLE
WL ENEORTRICEN LS4, FL HLA $T
3B — N AT D ATREME D R ST,

— R TERE -4
HLA FiR DR BRI OV THRRICEE L7 1 EH]
A% W, REE B, b BERE? A ER, B BT
( FERZPEFBAMABRGRLE, *RERZEFDMNE/\ E TR R RERNE

[IZUDIZ] Beas K& O3 e M Iz B 0
T, HLA A PECHUARR BAMEIC L 0 1RSI B
TRENRINDZEND, TNOHHREDIE
72 HE & ZOMRITEE CTH 5. 4, BEY
B ERAR RN DKV ERIZ OV TOMRRIZ
R LTER 2B Lo T3 5.

[GEBI] HFEIX CKD D7z bFEE K F—L Lz
ITHIB A 4 v 2 LT AR & & FE i L 72, A 2R
I% LCT (), FCXM(—), HLA Typing & HLA Bk
DOfE RS preformed DSA[A*31:01 nMFI 10, 433]
DIFENTRE SN, BEEZE2MHE L2
TG AT & 72 DI 72 E DA X MT
einole. RP—ICTHERN & > 272 DRIED
Y% &2 B LA JE i L 72239 [E] & [F
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[#%5%2] preformed DSA & & x HiU 5 A, nMFI
10000 £ HLA HiikiZ & B 53 LCT < FCXM
TRMETH D Z &, BN T &, I E
JED 72 s N S 472 HLA HLiRFEBAE D
WELE KT DL BARPUEADATEENM L
ZE2ohlz. Flo~A 70— X EOEMERIR
WCEDARIETHLAREM L BETHILERH 5.
[£ L] SR, BEE R EMATREDOR RN D
Z DOFEFRICTERE T D AER 2 #25R L 7. HLA H &1
BRIZOWTIERIRBERPENE STV DD,
F—HDEBNIRNT D BLIEEISHIET D
RETHDH, FLERRET A R DERRE~
DI HEHETH D.
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— R TERE-5
EASHEAT DSA BMEIEBIZB-FE S 5 non-DSA D=7 L MEHTD 1 F
BA foth V% ¥EL BRES, Mg K i EmE, BB R B #FB FE R
(EREAR XD KRTH2 Y =y 7, *HEEATERKZLRER,
SRR KT ERKXEBHERE)

- HAg] DSA & [RIRFICHH =415 Non—DSA
(nDSA) DERIR I E IR S8 % 0, 4 nlZ

DEZRETI LIS TERODBAERT DSA 725
\ZnDSA ZHT 5 —JEGNIK L T=F Ly MiE
Wraetr-7c,

UEEBI] FEBIE 50 s Bk, KI—1% 46 Rk, &
{EIE72 <. CDC, FCXM f2f%: T DR53 D #7535 DSA &
L Chet (nMFI: 1354), £ Dftl, nDSA & L T:
DQ7 (nMFI 5927), DQ2 (nMFI 3090), DQ4 (nMFI
2288) MR AL T e, DSA & 5 b nMFIL 23 s
TRWZ EMNB U Y X <7 L DFPP 12 X % Btk
TERLEZ T > TR IR E1T o7,

[BE ] #7547 77 H T AAMR Z 58, [AIFHA dnDSA

(DQ9, DR9) DHBLZ Tz, DSGIZ L DM %

4 a—RANEfT L7, % 2 2BV T nMFI
20000 LA DBEAE DSA, d nDSA, nDSA ZFHT
LE->TW5, nDSA (D8, 7, 4, 2) =T L
v MENT 24T -T2 ZA84QL LW oz T Ly
MAIAYyFZT Ly FTHY, nDSA &b
NT=HURIZ DSA & LTI REFURTH o727
REMEDS @I,

[#55E) IEGI A2 EA D LB B 505, BEAF DSA 12
OFHF 9 % nDSA IZ=7" L v MENT 21T, Bk
L7 Ly NBFIET D561 DSA & L CHIlT
L. WTRIBENE AT 5 & Th D, NIEF OHE
EWUEAEIZ IVIC 2T R&E ThoTehr b Liv
720N,

— X TERE -6
6. ABO MFZARE A& B BER CHEBEEREERICE 2 L2 1 4l
AR IERL, AR B, R EY !, RR EFT, D oA, LR B AE e
(RREFERRZHRARESBEBEERESR, ‘AR TERKEBEETRR)

BBARIT, BABEREL LTRSS & LaEY
I NA U A7 GER S Z R HAT S D K DIk
S TE T, UL, FlSHUABEE R KOS
acute ABMRIZ XV BAEEHHE S 2 2570 E
B 2 R 5, AWFIETIL, Hrin ik TgG Hiik %
HULMZ flow cytometry {EIZ X % Total-TgG & 4
IOV 77 F 2 (1861, 1g62, 1gG3, 1gG4) F
LU MR Clg IZRIET % Ig6 (Total
Clq(IgG)) Z MR L acute ABMR Z5|&#Z L7z
JFIRNZOWTHRF 2T o 72D THET 5, SER
(X, 51 mAMETRZ FJ—& L7z ABO i
A BB A+—0+) TH D, HLA PUFIE, 1
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haplo identical LA CTHUHLA HUiRIIffraiREMEC
& > 7=, A Rrituximab & 4 [8] DFPP % fiifT L .
UM BRI E AT IAT 35 THL A-1gGX32 T
o 77 % acute ABMR 2 5| & = L Eculizmab
& IVIG 245 BEEREOSEN A 6 T B
TS5/ R TERTH 5, Hrmirhl
IgG R DR IEHERS & 7 % & 0POD {2 kb~ 9POD T
I£ MFI-ratio X3 XTDI/INT A —HF —{ZBWT
IEF LT, £ LT, Total IgG "FHEE EH L
72 11POD 3T Cix, HFIT T1gG4 ®_EH L Total
Cla(Ig6) D72 FH- A7 14POD IZHB W TH
R & o7z,





