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SL-3 Toward a comprehensive understanding of the human alloresponse and
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Megan Sykes, MD, Susan DeWolf, MD, Jianing Fu, PhD, Boris Grinshpun, PhD, Heather Morris, MD,
Aleksander Obradovic, BSc, Thomas Savage, BA, Yufeng Shen, PhD, Brittany Shonts, BSc,
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Yosuke Omae', Kandai Nozu®, Kaname Kojima®, Yosuke Kawai’, Masao Nagasaki’,

Katsushi Tokunaga', Kazumoto lijima®

! Department of Human Genetics, Graduate School of Medicine, The University of Tokyo,
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° Department of Pediatrics, School of Medicine, National University of Singapore, Singapore
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Recent advancements in HLA testing as well as immunosuppressive therapy have improved the out-
come of renal transplantation. Pre-transplant HLA testing including HLA-DNA typing, flow cytometry
crossmatching and HLA antibody screening/identification by Luminex technology has greatly contrib-
uted to the progress of transplant medicine. We can now avoid transplants in patients at high risk of
acute antibody-mediated rejection, and furthermore take measures to deal with such sensitized trans-
plants. We have achieved the excellent results in living donor renal transplantation, reaching around
95% graft survival at 5 years.

Currently, we confront two problems; (i) organ donor shortage and (ii) unfavorable long-term graft
outcome. Refinement of HLA testing is essential for solving these issues in Japan.

Compared with living donor renal transplantation, the number of deceased donor is extremely low.
Pre-transplant HLA testing for deceased donor renal transplantation is inadequate, because neither
HLA antibody screening for all waiting list patients nor B cell flow cytometry crossmatch for recipient
selection has been required. Although the issue on the accuracy management (inter-institutional dif-
ference) has been addressed by Japanese Society for Histocompatibility and Immunogenetics (JSHI)-
driven quality control (QC) survey, proficiency test for accreditation conducted by government orga-
nization has not been established yet. Regarding the improvement of long-term graft outcome, early
diagnosis and treatment of donor specific HLA antibody (DSA)-induced chronic antibody-mediated
rejection may be one of key issues. Post-transplant HLA antibody monitoring may be a valid way.
However, since the significance of routine monitoring has not been demonstrated from a cost-effec-
tiveness perspective, an approach to more effective biomarker and therapy as well as refined HLA
antibody detection would be an important challenge.

In the future, regenerative medicine and xenotransplantation using pig organs may solve the problem
of organ donor shortage. Unless autologous cells are utilized, HLA tests are indispensable, even in pig
organs, because cross-reactivity between HLA antibodies and swine leukocyte antigen (SLA) mole-
cules has been reported. In the light of long term graft outcome and patient QOL (Patient Reported
Outcome: PRO), personalized medicine should be introduced. Considering the side effect of long-term
use of pharmacological immunosuppression, tolerance induction would be the most promising way.
Alternatively, minimization (optimization) base on reliable immune monitoring could be safely imple-
mented without causing rejection.

Close cooperation between clinic and HLA lab is necessary for the development of transplant medi-
cine. Creativity in research, performance/professionalism, enthusiasm and active communication
among physicians/surgeons, researchers and technicians would certainly lead us towards the goal.
Although we have a lot to learn from other advanced countries, we should build a Japan’s own system
for HLA testing and research project, exploiting our characteristics, "effective teamwork". The role and
responsibilities of JSHI are of critical importance. Let’s move forward together.
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Toward a comprehensive understanding of the human
alloresponse and immune tolerance

Megan Sykes, MD, Susan DeWolf, MD, Jianing Fu, PhD,

Boris Grinshpun, PhD, Heather Morris, MD, Aleksander Obradovic, BSc,
Thomas Savage, BA, Yufeng Shen, PhD, Brittany Shonts, BSc,

Julien Zuber, MD, PhD

Columbia University, New York, New York, USA

Induction of host-vs-graft tolerance would avoid the many complications of long-term immunosup-
pressive therapy in organ allograft recipients. Our team performed combined HLA-mismatched (hap-
loidentical) related donor kidney and bone marrow transplantation (CKBMT) to induce transient (<3
weeks) chimerism and tolerance in patients with renal failure in two Immune Tolerance Network
(ITN)-sponsored trials. CKBMT recipients have tolerated their allografts for >7 to >15 years without
immunosuppression and developed donor-specific hypo- or unresponsiveness in in vitro assays'?
While regulatory T cells (Tregs) were implicated in early graft acceptance®*, MLR, CML and limiting
dilution assays at later time points were suggestive of a deletional mechanism of tolerance®*. Assessing
deletional tolerance directly was previously impossible due to the myriad allogeneic HLA/peptide
specificities assumed to be recognized. We therefore developed a new strategy for identifying donor-
reactive T cell clones using high-throughput deep sequencing of TCRB chain CDR3s. A fingerprint of
the donor-reactive T cell repertoire is identified prior to transplantation and tracked post-transplant®.
Post-transplant reductions in donor-reactive T cell clones were seen in three tolerant CKBMT patients
but not in a fourth, non-tolerant, CKBMT patient or in two conventional kidney transplant recipients
on standard immunosuppression. In fact, conventional transplant recipients showed expansion of
these donor-reactive clones, despite extensive repertoire turnover. Moreover, loss of donor-reactive T
cell clones more closely associated with tolerance induction than in vitro functional assays’. Our
analysis suggests gradual and partial clonal deletion as a mechanism of allograft tolerance following
CKBMT. TCR sequencing confirmed the absence of infiltrating alloreactive T cells in the accepted
allografts’. An analysis of Treg populations by TCR sequencing confirmed the early enrichment of
Tregs in circulation of these patients and phenotypic studies suggested that these increases reflected
a combination of lymphopenia-driven expansion and new emigrants from the thymus!. We have
recently developed a high throughput TCR sequencing-based approach to identifying and tracking
donor-reactive natural and induced donor-specific Tregs in transplant patients. Preliminary results on
their role in the tolerance observed in these patients will be discussed.

Further validation of this alloreactive TCR tracking approach is provided by studies in intestinal trans-
plant recipients, in whom host-vs-graft-reactive and graft-vs-host-reactive fingerprints can be identi-
fied prior to transplant and tracked post-transplant both in the peripheral blood and the graft itself.
These studies have demonstrated that host-vs-graft alloreactive T cells comprise the bulk of recipient
graft-infiltrating T cells during a rejection episode, and are markedly expanded in the graft tissue com-
pared to peripheral blood at the same times. Use of the TCR tracking approach combined with multi-
parameter phenotypic studies have provided new insights into the impact of two-way alloreactivity on
outcomes following transplantation of these lymphocyte-rich and highly immunogenic organs and on
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the role of antigen in establishing tissue resident memory cell populations®.

The TCR tracking approach also has potential as a biomarker and possibly even predictor of allograft
rejection and studies addressing this potential in kidney and liver allograft recipients will be dis-
cussed. The approach we have developed has also provided new insights into the magnitude and
nature of the human alloresponse, which has been thought to involve a high proportion of the entire
TCR repertoire. Our studies suggest that the fraction of the repertoire contributing to a given allore-
sponse is on the low side of those predictions, but that collectively, a very high proportion of our TCRs
is likely to recognize an alloantigen.

1. Kawai T, Cosimi AB, Spitzer TR, et al. HLA-mismatched renal transplantation without maintenance
immunosuppression. N Engl J Med. 2008; 358(4): 353-361.

2. Kawai T, Sachs DH, Sykes M, Cosimi AB, Immune Tolerance N. HLA-mismatched renal transplantation
without maintenance immunosuppression. N Engl J Med. 2013; 368(19): 1850-1852.

3. Andreola G, Chittenden M, Shaffer J, et al. Mechanisms of Donor-Specific Tolerance in Recipients of
Haploidentical Combined Bone Marrow/Kidney Transplantation. Am J Transplant. 2011; 11(6): 1236~
1247.

4. Sprangers B, DeWolf S, Savage TM, et al. Origin of Enriched Regulatory T Cells in Patients Receiving
Combined Kidney-Bone Marrow Transplantation to Induce Transplantation Tolerance. Am J Transplant.
2017; 17(8): 2020-2032.

5. Morris H, DeWolf S, Robins H, Sprangers B, Locascio SA, Shonts B, Kawai T, Wong W, Yang S, Zuber J,
Shen Y, Sykes M. Tracking Donor-Reactive T cells: Evidence for Clonal Deletion in Tolerant Kidney
Transplant Patients Sci Transl Med. 2015; 7(272).

6. Zuber J, Shonts B, Lau SP, Obradovic A, Fu J, Yang S, Lambert M, Coley S, Weiner J, Thome J, DeWolf
S, Farber DL, Shen Y, Caillat-Zucman S, Bhagat G, Griesemer A, Martinez M, Kato T, Sykes M. Bidirec-
tional intragraft alloreactivity drives the repopulation of human intestinal allografts and correlates with
clinical outcome. Science Immunology. 2016; 1(eaah3732): 1-10.
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Megan Sykes, MD

Columbia University, New York, New York, USA

Dr. Sykes is the Michael J. Friedlander Professor of Medicine and Professor of Microbiology & Immu-
nology and Surgical Sciences (in Surgery), Columbia University. She is Director of the Columbia Cen-
ter for Translational Immunology, Columbia University College of Physicians and Surgeons. She also
serves as Director of Research for the Transplant Initiative and Director of Bone Marrow Transplanta-
tion Research at Columbia University Medical Center. Dr. Sykes joined Columbia University in April,
2010 after spending 19 years at Massachusetts General Hospital/Harvard Medical School, where she
was the Harold and Ellen Danser Professor of Surgery and Professor of Medicine (Immunology) and
Associate Director of the Transplantation Biology Research Center.

Dr. Sykes’ research career, during which she has published >420 papers and book chapters, has
focused on hematopoietic cell transplantation, organ allograft tolerance induction, xenotransplanta-
tion tolerance and Type 1 diabetes. She has developed novel strategies for achieving GVL effects
without GVHD following hematopoietic cell transplantation (HCT). One such approach provided
safety and efficacy data in clinical trials of non-myeloablative haploidentical HCT that permitted of
the use of HCT for the intentional achievement of organ allograft tolerance in humans. Dr. Sykes dis-
sected mechanisms and pioneered minimal conditioning approaches for using HCT to achieve allograft
and xenograft tolerance. She devised an approach to identifying and tracking the alloreactive T cell
receptor repertoire in human transplant recipients. Her work on xenogeneic thymic transplantation
for tolerance induction permitted long-term kidney xenograft survival in non-human primates. She
has extended the HCT approach to the problem of reversing autoimmunity while replacing destroyed
islets of Langerhans in Type 1 diabetes and developed novel “humanized mouse” models that allow
personalized analysis of human immune disorders and therapies.

Dr. Sykes is Past President of the International Xenotransplantation Association, past Vice President

of the Transplantation Society, has repeatedly been a member of TTS Council and is a member of the
National Academy of Medicine.
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Young Investigator Cutting-Edge Lecture

YIL

HLA gene knockout in human iPS cells: a tool in developing
versatile cellular regenerative therapy

BA TG SR KU DR T2

SR iPS AR (CIRA)
SRR
CFHERYA ) A=y 3 YRR

Human induced pluripotent stem cells (iPSCs) can be established from essentially any individual with
least ethical issues and invasiveness, limitlessly proliferate and differentiate to most kind of cells and
they are also manipulative in gene modifications. These properties give iPSCs potential advantages as
cell sources in regenerative medicine and enable several approaches for iPSC-derived cells to over-
come rejection. First is to re-differentiating as autograft for the original donor. However, generating
iPSCs and inducing them to differentiated cells for transplantation is a long and costly process with
divergence in quality and efficiency. An alternative strategy is to stably manufacture allogeneic prod-
ucts from quality pre-assured iPSC-derived master cells with standardized operating procedure. For
this purpose, iPSCs from donors with homologous HLA haplotypes are currently stocked, since homol-
ogous phenotype requires matching of just one allele to avoid HLA mediated rejection by T cells.
Another approach is to nullify HLA expression by gene editing or silencing. Master cell with HLA-null
phenotype can be the one best product for all, which could contribute to further decrease cost.

As for iPSC-derived platelets, protocols are being developed to manufacture platelets ex vivo in clini-
cal scale. Platelet products are expected to become short of supply due to our ageing society, espe-
cially for patients with platelet transfusion refractoriness (PTR). The dominant cause of immune PTR
is the alloantibodies against class I HLA expressed on platelets, occurring in 5-15% of patients receiv-
ing platelet transfusion. Currently, transfusion to immune PTR patients is limited to HLA-compatible
platelets. Expandable and cryopreservable immortalized megakaryocyte progenitor cell lines from
hiPSCs have been established as the master cell source for generating platelets. In addition, bioreac-
tors and novel agents are developed for efficient yield of final platelet products. Class I HLA knockout
and knockdown approaches are further studied to produce class I HLA-downregulated platelets.
While homologous HLA haplotype and HLA nullified cells can evade allogeneic T cell response, a
concern is that they may be attacked by natural killer (NK) cells which show cytotoxic activity against
cells downregulated for HLA class I, the so-called “missing self”. This includes cells derived form
hiPSCs and we are currently studying how NK cells respond to iPSC-derived hematopoietic cells.

In summary, generating HLA-nullified cells and tissues from hiPSCs are expected to become a practi-
cal tool to overcome HLA barriers in allotransplant settings. How NK cells in recipients react to these
allografts should be studied in each cell type. Elucidating the mechanisms for these responses and
application of immunological methods to harness NK cell reactivity could further the practical appli-
cation of the HLA-modified iPSC-products.
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ZD—JiT, MiniFp & U CBUERERE oG 13U S, BE RIEGEAN O ATBEIED R S 11T
%, YRcIE B M & LT, 20044 & D 2flic CDCXM, FCXM & X OF Luminex single antigen
beads assay 12 & 2 DSAHIEZTT\, LI VLY F DBEREZIHMEL T3, ZnsZ2lladbE T,
MR DAY A 7 ZJERIL L, BUBRME - SEIGRE %2 E LT %, BURIERIE O FLA MR & L
TiX, 1) THIEZORIGOMG, 2) BEETUWADRRE, 3) BT 2 Pkl & wlikiGEo s, 4)
ViR EAMIES 2 V13 Z ORI ORE, D415 TH %, BEE TOLMEICE T 2 BARM 28R &
L TlZ, CNI, I, MMF, g7 a7 v kB, §i CD20FiA (rituximab) 5 X OVl
MosziFeons, Ekickh) 2nsofflae, 5RIEERL2DD0D, RIEFANNA VAT TH 5K
TEREBNZ AT U TBUE/E 2TV, BRICE S 2 LI L Tw %,

W gt (Masayoshi Okumi)

Impact of HLA incomatibility and donor-specific antibody in kidney transplantation
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(5] FEMEMEEICE T 290 F - —HLAFiUE (DSA) DEKNERICOVTIE, WELEHL IR
TRV, IFREHEIC 3 1) B 18V TR BE IR SO O Bk 13 2 AEANIR & IFRRHE(L 2SR B T & 2 73,
I FTUMERICE VT, ANEFE X OBRAERIC BT DSA Btk & FFEtHELIcE BB sH 2 2 &
e L CE L, SN, Wik RIREEIC B T 2 8HE 0 ’71[171 IFIEE D JEIK T & 2 B R Fe M 28
(IPTH). MM EG (CR). HOMEEFEE (PBC, PSC) 1281} 3 DSA D Iz >WTat 2175 72,
F72, HLA® 2 A< v F & A OB EFEROHHERICOWT Mﬁ,ﬁ‘%:ﬁoko

(771] Y4B T20094E12H 2> 5 20164F12H £ TIPS AER 1 E DL Lf%# L 725EH] T DSA OJIE %217 - 726
BE/NVER] (FEREIRF 207 A ) 35661, HMRAER] (FEAfRF20i DA 1) 2426Cdh > 7=, DSA % J%E L 72 %E
Bl 9 B, IPTH DZWi% L 75EHE3461, CR DFEFNZ23%1, PBC fEHIZ4141, PSCHEFIF2061TH - 72,
DSA & Single Antigen Beads % f\>C Luminex THIE L 7z, RIH4:4¢% L 7 PBCTOLER, PSC32AEH] I
DT HLA #HEE & IO W TiET L 7%,

[RG5S St L 729ER o DSA BRtERIZANIER17% ., /NIEFI38% TH - 7=, JRAJERIZ F T DSA
B VEREB O FpD R AR SIS S AUE IR % 58 0 2 MEFT L 7 SHE(L 2350 % 10386 % —J5, DSA BEMAEHI Tl 3 %
& B EIC DSA BBIHEFNIC SR 2o 72 (p=0.001), /NEREGIC BT DSA BFHERENR O ZUEE % L
b 72 ) MAEL 1241 .4% (C5R® 7= 23, DSA BEMEIERITI322.4% L G REEZRD 7 (p=0.04),

IPTH % #$4iE L 72 5EHI D DSA B3R 1312% Th o 72, —J7. CR ZFIE L 72EH D DSA B3 1364.3%
Th-ot,

PBC JiEfl® DSA Ba31341.5% Tdh - 72, PBC MARAIIEFS & DSA Bk & OICHERMHBIER D &
rote (p=0.348), PSCHEHID 9 b DSA Bth:¥1331.6% Tdh -7, DSA PGtk & PSC HRICHEZA %2R
Dot (p=0.342),

EWIALAEGNC 0TS 2 PBC FFE IS 2 HLA 3 2= v 7812 X 28513 Classl (HLA-A, B), ClasslI
(HLA DR, DQ). Classl & Classll 45, Wi b FREAHROGEHNA T L LR Sz -7, PSC

IZoWTh, FARRICHLA S A<y FEDHROARELERINT L LTHIBS N o7%, PSCIZoWTIiE
R —»YHLA-DR15% f L T\ 23EH1F PSC RN EEIED > 7 (p=0.0263),

[(#22] EWFOEIZE 1 2 DSA BHRERIZ, /N %FWJ:BOEUE‘ZAFWJ B CHFERHEL & MBI D -
7o, WHHBREIFRE DN & 72 2 IPTH Tl DSA & OHIBIZRD 2o 7225, CR TIXERICHBZZ 0
7z PBCHEHITIEfis: DSA FatE3Ra Mt g il & ARG EIC 7b>ot (p=0.0068), —Ji. PSCHEHI D
fié DSA BRIzl  HEA2 RO ko o7 (p=0.215), Lo L. FEEBOHETEE DSA ICH &

ZERD o7z, 72, HLA oMM & PBC, PSC OFHFEICHEZRD ko703, LY EZ YV R EFF—
DR TIZMEDH D, PBC TGS W &, PSC TR 1 H&ETH 2 2 EWERICHTE L oM %2R
B,
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Tit¢ 5% (Atsushi Yoshizawa)
The Impact of HLA and Donor-Specific Anti-HLA Antibodies on Late Liver Allograft

Dysfunction

19974F  HUHERE  PEAAEE A3

2002-20064F  SECRERF BT PRAATIZERE RO Kb
20064F St James Uniertsity Hospital (Leeds, UK) #%#

20074 RUEBINSZEERIRSE  IBARIGE BEAAEEE B

20104F AR RZEBRAAEIIE e IR e et RrE B

20164F AR RAER AN ISR BT I - REREAE L B

BEICR %
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4

VRIIL ]

S1-3
FStEIC & 17 B EEES D RMANE

Bl it WD, RS R, EEE B, A R Sl SRR
AR RET, EM OBIRC, G OCF, phE R

IR A PR e A1
* BCHROR A A S O e i

(H5E HW) EF, MifghEic 817 2 PR BHEE P HLA Fifk0H SN Tw 5, flliEgicEnz & >
TW3BZEIFRD VD, 201246026, EEWNZ a2y 2L B— PR OGTHE I, 20165E 1213,
EE LB EEr s HENRFTO v v H ARATF— b X v b, ilcE1T 2 AMR OEEDIH D T
HXbE N3 o7, £3. 777 MEREDIKTN3H %% HT. clinical AMR & subclinical AMR (2,
Kl ntz, XKz, fllifds & Ffgic, O K OHEER, @MMoM&EAT R, @ C4d DILE. @ DSA
(R —FkF51% HLA Jifk) DFFHDS, fili> T 28412, definite AMR, Z#23RI % 702, probable,
possible E\WIBWIE T2 2 E LW I NS, KRAT—F AV Mk, ZBWHICET 2 EBEN 2 HESHT
—&h, MBMEICE TS, BRL BRI A L — R IfT» 2 2B - 72, Sl FifhEic 81 2 Mk
WA IC oW T, $THLA §ifk 2 ozt 3 3,

(D735] mUEBR2E T, 20104EDARE, ARG NS il i, JLHLA Bk E =%V v 7% (7o T 5,
Al B Sz DSA (R —Fp%ry HLA ifk) 2l Iciiat L 7,

(FEH) il 5P HLAPUADE =% VU v 7% 14001 9 b iliiih> & DSA 23F(E L 72 JERIZ 5
BT, 70 x<y FEEOBE BT S N, Mipiic DSA 2351E U Z0EH 2 BRak L 2213561 (4
64, BAZETIH) D9 B, 1861 (13%) (2, itz de novo DSA 3B L 72, AEMARMiT M X 4 41
(6 %), MAFERREAE X140 (20%) &, BMFEMRERED T ERICL o7 (p=0.02), LA T,
414CT, class I (DQ) ZMflD FF—I12x L Cils, class [IZFBD b o7z, Fio, LR T,
4 i 1 D% 3 5> H BANIZ DSA 23Kt S dz B3, IMSERifEAE < 1d 1400 rhC 126 2382 3 2> H DA TR
i/ (p=0.02), 7. DSA DAL 7REG O P2 1%, kol S 7 iERNC Fx | DSA #itifg
DFYBRIIERICARTH-7 (p=0.02),

(f&im] Miffass o de novo DSA OB IL, BRI CHRICKD» > 70, F 7, AN & MIEHTE
fEcld. DSA OB 238 7s - 72, ¥i4E, HLA % Eplet L X)L TN T % Z & 23 lifshlsels © b |5 &
NCTw3H, SHLPHLAYRDE =5 Y > 7%k L. IifhEIc &) 2 MfkEATEIC D SPERZ R D 7210,

Bi i (Fengshi Toyofumi Chen-Yoshikawa)

Update on histocomaptibility in lung transplantation

19974F  HUAERY:  BEOAEE AR2E

20074F  HUESRSE RS NEasPERERRAF: B
20084 Toronto Generak Hospital Clinical Fellow
20094F  HUABSE BRAAEE WPRERSMRE BhE
20144F  HUARRSE BRAAER VPRGSO R G
BfEIc R %
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YUIRIIL 2

S2-1
FEMFER S WHIMBHEICH TS HLA BEEDOFE

i

HASG MM T — 5 2 > 8 —

AF Iz BT 2 IEMEEE B IMEAEE. (UCBT) 12 2 O15EMICE T Z DS RIERIc ML . 2015
FRACIFAEMIE S 2000k 2 2 72, Z otz a —a v et oERRZB A 218 TH H . HRICH
THEMED UCBT O E L O Z iGdE I EH S Tw 3, FrE. S8R NI & Oftho i
ok, HL AR BEDOHFRENEH O EINTETE N, HLA-A, -B, -DR D 6 JED 9 & 2 JEIfiFR
ARy FETOFFIMLI=y FANBRIN TS

ROk & DFEINREEZ R E L ZHATIE, HLA —EEDNE A TTHS, N A CHEREIRE A%\ T8,
EFREDRRIFTH 2 £ W) EERESHE I T\ 5, Barker 51%, 201042 HLA —3UEh5E\ 505, N
2 RN D% S 7 DS AP S AP C b 5 &S L 7z, 20114F(C Eapen & 2585+ HLA @A D
BRI 5 2 2 8B L T A —BEBDHEMT 2 126w, FERFILCHIZ 5 2 L2MEL T35,
WK TIE 2o OB & b Mg & HLA 5% b 2 FiFinr = v MEROGFESRRINT» 5,

AFETIE, ERI, 00084 %8 2 2 UCBT @ 8 #ILL EDSAREZ IR L TfTbi T b, 122 THH—
l:vF%%mwﬁﬁﬁﬁéﬁmxmfﬁﬁ®ﬁ%&ﬁ%<:k&% HARDGEIMAMAEML 2 2 Y
(TRUMP) 7—% % w7/ - N2 COfEhT<id, ANRIZE W TIEEKD 6 o & Ffkic, HLA

BEPE BB O Y A7 DEG E 0T %f%oto —77. BRAICB W TIE, HLA RA—%

ALY R 7 OREIN%E RS T, HLA 2[R F TOFRINLZ BERIIGERT 2 2 L2 HET S
ML o7 (BHS, 20134E), BRABFICET 2 UCBT #OBYED 20 £ 7213180 GVHD 13, HFHY
27 DET TR, BROBLVWHEDY ZAZETELELTWE I bW R FiHS,
20174F), SFE SV, 20164EICANBFICE T 2857 HLA B S EOBMRAEIC 5 2 2 B 2 WS L 7
75, HLA S RO BALRE O EFHENDEEIIED 5 Nk oz, HLAREHADEAD GVH b L < Ik
HVG O 5B L Tk, BB O EGFRBE~DMZEIIRO s indr -7 Gl S, 20134E), X 7 —fillg
g a7 VERZER (KIR) VA Y FAEGOFEBICEL Tk, Bk 5 ot b —EDfRICIE R -
TWw2wdt, TRUMP F—% 2w @trcld, GVH AGETH KIR V) Ay FREGDORE I kb >, T2
L. EE%L’OIA“C&;( HVG 771 ® KIR NEAIER 2 A9 BEBH % L wIH RIS (HP S,
20134E), HARICEWTIE, RAEBETIZ HLA ZFT@/\;{’CODH’"“?HH[[’EﬁTTE’J WGGERT L2 HET 5
%%&%iéh%o

I ¥ (Yoshiko Atsuta)
Effect of HLA compatibility on clinical outcomes after unrelated cord blood transplantation

PR
19974 M.D. &l KPR
20064F  Ph.D. 4B REBER AR AR PRI - BRI

TRIE - WS
1997-19994F &R Rk iR
1999-20024 &R AT Hbe  MENE
2003-20054F &R REBER AR EDIZER  FRAEY: - AR PIINE KA bRE
2006-20084F 441k R KA ARSI IE A T Bh#
2009-20104F  #4 i B EEE G AN RE A B - EWeat e Wi
2010-20134F £l R R AE R E AN A RS A B - et ae  dni
20144F- HASG MM T —s vy — vy —F
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YUIRIIL 2

S§2-2
FEMixERBEBIEICET S HLA BEEORMHRE

LU I

FGBERREME S Wi  ER L v & — IRk

I e i T O ML R A U S R R R iR 2 BB L 73R & L CTBRICHE . S T w59y, I e -
THliZs R —% 1o %2 2 L IEZARICEETIE R, PP —2IR 280, HLA @AM R —2°
BLERTH S 2 LICEGRIZRWTH A I D, EOEICE VT, HLA EEFIEME S 15 BH1325% 128
v, —MIVICIE HLA B AN 2wt BNy 271088 L TR F—28 T 2 L% v, BifE,
HLA-A, -B, -C, -DRB1® 7 VY )L L )L T HLA M5 % 17> T\ % 25, HLA8/87 VL& D IEIME B —2»
5 OBMEEALIE, HLA AL B —72 & OBAERAE & AR TH AR LSRR S w3 (Kanda,
et al. Blood 2012), L7=:23-> T, 2 #IRE 25D HLAWAIEINBGE R F—CThH s, LrL, EF0D
HLA 70 % 4 712k > Tid, HLA BEEIEMEE N F—%2 Ao 2 2 L BREEL G A1 %42 H D5, Z DD
BORINE R 2ol R F—icow T, T o3, HLABEAE, v —2 (E#b. AR,
), R — - BEOWER], Fr—EmEL a0 TR L 20k s kv, £, BEICX > TIE
B GHEINT 2 BRIl R 22 %,

BED £ 2 A HLA1FEABESIEMR F - —1%, F 3 FERED—>ThH 5, LoL, TNETORRDS,
T2 GVHD REEBEAR DM D 72 012, B X HLA EAJENZE R =20 OB E LR TH > TWw»
pEEbNTni, 22T, &Ald, BEER—IUEM 72 75 4 (TRUMP) 7—% %2 M\, HLA 1)
A3 A FE gk B R A O B % 20094E 2> 5 201445 D 7 — % % Fl W TR AGHRINICEIT L 72, £9. HLA
WAIEMBE R ERBEOREE & R L 72 & 25, 21 GVHD 3R, JEFHFRMCHE, MRtmeE, 2%
HFHREBHICHEIC HLA EAIEMBGE RSB ) BTV, Ladio T, 2 OB D 2% % i
DLIEPRERPETH L LEZ LN, ZORPEDO—D L L TEZLNTDH, 2% - 181 GVHD
DT - EEE L THu OGNS Z EDdH S gl 7 2 77 > (antithymocyte globulin: ATG) @
fifH<dh 5, XKz, RfFTIE HLA 1 EABE G IR S B SR IC 8T ATG ZfEH L 72 R & L <
W WLEEC D T TG & i L 7. WIEBE D 12 ATG HFRECAN: GVHD FhE%, JEHRIMEE,
AR, 2EFREDICHBERE>TED, ~HTREINTOHREOMMIZFED sk o7k,
ATG BEDTEGIE I LB A 72 2 o 72 b D D, HLA S A IE MR BB O BUE & TR T bk ta e iR
Thole, ANADOKRZBGRET 2 KT, BlfE, HAG ML O F5E 9 2 55 T A MEE L EIAT
Mkl (HLA 1A S IR MG E BRI 1 8 1) 20687 GVHD FRhvE L fi e b iRl ssE 7 a 7
Y v AEH GVHD VB S 2 E A HLERER) 25T hTh . ZOFSRVRE N2,

B % (Koji Kawamura)

Recent findings of HLA compatibility in unrelated bone marrow transplantation

20074E 3 H BRI AR AR5

20074 4 A RS AR SR B i

20094 4 H - JSIROR BRI e 1N s At

201144 H HIBERIRERE S Wiz FE#E L v 7 — Rl = 7Ly F v b
201444 A HIBERRERATEEE T (IR KEBEAY:

BIEICE S
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YUIRIIL 2

S2-3
Mig&ERE - KiEMEBHMRBIEICE TS HLA TESDEE

T i

HERARFBEREREZERE M - BN

HLA 1 HUEAE & s I IE . HLA &I IGE IR & 8AE 122 FSE &5 2 oh, BRI
WA FF—LE 2 oNnTWwr, Ui L HLA-A, -B, -DR JE GVH J1f 1 HiJ5 A8 SR o ks % FahT
L7-& A, WA E i UEE GVHD OFFEY A 7135 . ZOfE%, EFRIME TN 5 2 L3
St izotc, ZOHTH HLA-B EERHEADIEET 284, FHCEEEDS > Tz, HLA-B & C i
EAF#HCTH D, HLA-CED GO EBAHEGVBEET 2 2 L0, HEPE2HRTH L EEZ 6N,

HLA-A, -B, -DR Ji£ GVH /511 | FUEA#E & DS Z KET 2 2012k, 2% GVHD o Ffinsah H#AT]
RTdH%, GVH I 1 JiEAEAEAD GVHD FIEICHE RIS EL 5 2 2713 ATG DA & A
WO cdh > 72, ATGEMIC X D GVHD ¥IEQO R DFE 2 willk ¢ & 2 alfglks’d 5, ATG HHD
AT 2RO TR 2T 572 & 2 A, ATG fHI#FICE W T, HLALFUREAE A O GVHD FEAEAHE
ST L. BEFEENSGET 2 AR I N, K HLA-B FEREARHICB W T, Z0ERBHEFTH - 72,
Lo LB HIEERIC B W TIE ATG o et 58 - #5594 SV 7IEAHTH 5, Z D70 HAEIMA
itz e LB OERDIZE & L <, 28 ATG 2 w7z HLALFiENES MO a2 2L . 4
I D EERE LT, BIfEBIEWEbPTHh 2,

2B, MFERBEMEICE T 52 HLA NEAEUE M HLA-A, -B, -DR FEOFUEAEEGETA Y v b &
NTWw3B, 7UYLREEOER IV TIE R o7, HLAI7Z VLRSS (BUE#ES) & HLA1HUEAR
OO AT b2, BAE GVHD OFAEME I3 A EE IR0 o7, 1 7Y ARES & 1 HiEAR
HADERIIAZELEEZLRETH S,

HVG S RIDOAREAEDBHET 256, B0V 270838 52 tfEINnTwi, BEPHLAN7 0¥
A 7DREBEOEERTH-BE, ZOMMED 20 iE, BFL 17Ty 72 HET 520, GVH
JlE G HVG HIAE S, VH W 3 hetero-to-homo #HAl & 7 2, 2 O¥ERI %2 HLA 4 [E R AE &
L7, AERICIARETRO L%, 2AHFREIPPERTT2000MMICAREE TR SN
o tz, HVG HRAHE G IE R — RS HLA JifA e E 2T 2R ) . EBFEALLORI A7 Lidns T
WH O GVHD PRI CHEIMEHETH %,

VAR, HLA REABHBZIC Y FFY U285 32 2 LIck ), BEIOBREICET 5 T fiE 2811
2B %3 % GVHD FHIEDSBF S e, Zoikz vz EEa, HLA2YURD EAE S IC B 1) 2 BEiE
GVHD DO FESE 13 HLA ABH & 12IFA%TH - 72, HLA REAIC & 5 EEE X GVHD PRk
WKEDSBRIBEVBZ NI D E-bNS, 5 EMSIEHOEEPLETDH 5,

il %t (Junya Kanda)
Impact of HLA mismatch on the outcome of related bone marrow and peripheral blood stem
cell transplantation

20004F  BUARKZFBE AR SE

20004F  FUERR A BE

20014F KRBTt

20054F  HUARKSAARGE I - IS N

20064F  SUERRERFEGEESEMZER I - ESENREE KRERE
20104 HAEHRALS  FBIF%EE (PD)

20104E  F a2 — 2 KE¥EXF 4 ANt v & —Hllasae

20124 HIRERENIE S Wi EEEY v & — MR 3500
20164F  HUERRSERABEE AR 1T - FEENRE B
BEICE 2
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YUIRIIL 3

$3-1
BRERICAICAIT e NGS Ic& % HLA 91 EV T DR

M B

FHER P R FEMELR % o A fn Rl

KM — 27 2o+ —%21EH L7 HLAE{E T DNA # 4 € > 71 (NGS-SBT ) 1k, 15T LD
DNA Wi i DI E S % i 3 % NGS D5 (clonal amplification) 76, B#E$ 2 £ HIEAZO cis-trans
HWF o, ZofEH, PCR-SSOP #:%° SBT k7 & 0BT O EREE DNA ¥ 4 © v 7%k (BfTik) T
I AR H[BE 7 phase ambiguity FED % < % @43 2 HLA i cd 5., %72 NGS-SBT £ long-rang
%3, Fue—F =g S 3 MIFERIERTE  COMBE - 2ERIC B U 2 SRR TH B 2 L5,
ZNFTEHINTOADLSLIX Y A v b a vk EICBIT 2P LR FER null 7L Lk
EOMIEFHRBUCBIRT 24 MPZ RO D T OICuRETH 5, Lo T, DMl 7Z NGS-SBT D
WAL, BUTIRORFIC 7L — 7 A v—%2 b6 L, FFELX Y v O HLAZRICHE DWW TGED SN TE /2
e DBRERZE B BB ERNT ICH 2 2 IR 2 5.2 2 b0 EWFE I N Tw 3, Flz1E, BEoE cIidIEmm
o M M AR A 1 NGS-SBT i#EDEANHED 5 T\ 5, IIBEBETIUE, oz B> —go
IR Z IEREIC HOMRMICfT) S e 2WREE L, ZOKE, a—7 4 % — b oWIR kG & 23 s X
N5 EREDFEN X W BRI REVEEZEZ NS,

20094E 12 NGS-SBT BT 2 3 X310 THis SUTULE, 2 DFBUCIED S 38X v P SEBA — 1 —
POIRFEINT VS, wiIno7a b a—)Le bEMET, EfLEEIERINS L, PCR2ST LIV
HE F TR S HZ 2T 2 2 &4 EO M AMERZH T 6N s, INHICHLT 570, v LF 7Ly
7 ZPCR¥EICE 270 b a— L ofiil{be NGS 74 75 ) —fEREEE I X 2 H#i{k % X 2 B ) #lahs 7
INTV3, £, BRFOBITEHELZNS 70 ha— Lt DAL D 2HUNTY 4 v 7k
B2 HBDNL-> T 328, BF N CRBTFEDOBICE L TwZevy, NGS-SBT 2% R X H 2701213,
ZoMiz b a 2 F KGR R TH 2, £ L—F I EVTOEAIE, YA Y THEROED
fEfRE, HARANDGHIENES 2 L &2 Oz JIERS CMEREOBEE L, RETXRET—Y O
FOEHE R SConTHBE L, EEBREEICEDLE 2030 HAME O NGS-SBT %24 L T\»w < 2 &
LIS AN DD D S D,

A TlE. NGS-SBT DI I BV 72 38 & 2 ORI D\ CHEE S DR & i o EBRIR B
ZEE Z T L 720,

fe#: F& (Takashi Shiina)
Current information of the NGS based HLA DNA typing for clinical applications

19914E 3 B RS KA A 3

19934 3 H USRS B A SR RHE LR R s T
19964F 3 H B ESER R AR RHE LA IHER S T
19964 4 H-20044F 3 H  Hifi KA F

20044F 4 H-20114E 3 H B K2 25 s

20114F 4 A- R BRI EREE

BfEICR 2
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YUIRIIL 3

§3-2
NGS B LB HLAY M EVYTDRAT 4 =TV R - IavV ViEREE (SIS) NOIGH

ANtk

FRCRFR GRS R R AR OE B0 i

AT 4 =T VA P ary SEERE (SIS) B X2 O&EEMTH 5 hapth R HE (TEN) (%, 38H
2 2RS4 T 2 B8 - KO REZIRACEAZ R E T2RETH 5, FIERIZ 100 HAH D
1 ~6 A& TEN—T, FBERKIFIEFITECIED D2 (TEN T 30% ), LIFLIZEHAED
BIBIEZ OFFE T %, FORE I MR v: T SRS 3 2 BHERL G R OB G D EE I N T WD DD,
K I N AMRIE 7 (. SIS/TEN OFRIEMET I RBHDE FTH 5,

4 1, SIS/TEN FIEICB D 2 B BER O 2FEH%Z HIF L, EIE 2R IBEEE 2 £ 5 KE 3E R
SIS/TEN xR & L% 7 57 4 FELEEHT (GWAS) 2L 722 25, b i\ BT 2 75 3 HUR
ZHEE T £ L THLA-A Z A% L 7z (Ueta M et al, 2015; Ueta M et al, 2017), HLA class I 7 Y )L
(HLA-A*02:06, HLA-B*44:03) 1%, Luminex 3% i\ T %M L 72 s 7 7' 1 — 512 X 2 EFIRIEEY
T IC B Wb KIS 3B SJS/TEN &2 1% & DIFFICmWB#HZ R L Tw/z 2 L6 (Ueta M et al,
2014) . /B HEHE SIS/TEN S 123 1F 3 HLA class 1 EE FOFSIZH o TH 5,

WAEORMR Y — 7 29— (NGS) DB E X ABUIE AT EAM O HF 25 v, A%
WERE LY ) LDNABSIDY — 7 vy v 7R TRi, b7 athicBuTtRd SRIEICETE
7oL FREI T H 2 HLABG A2 NRETEY =y b - V=2 2 2B FRFEMAREE 2> T\ B,
Z 24t PFEAINGS ©H % ion PGM (Thermo-Fisher Scientific#:) XU HLAY A Y 7% v
F NXType (One Lambda #:) #Eif#i L. HLA Class I #&{Z¥ (HLA-A, HLA-B, HLA-C) Z/%& L7
B3 AR (6Hi~8MHTL) ICESEBEREHLA ¥ A €Y 72 H#EEL T» 3,

RV HRY 7 LIZEWTIE, NXType 8 X2 0EHf@ENTY 7 b7 = 7 Th % TypeStream D IEMELED
FEAMG I N A2, & 23T L 22 RATIC X o TR S NFRER Z BN T 5, & 5 icid, BEIEEE SIS/TEN
DFERENC 5T 2 BB R DR ICE W T, HLA BB T O R 25 2 XD 6 5 4 X Tk T %
CEICEABERDPAEANDBEHEIZONTYH, i THERL W,

AW #i%E (Yuki Hitomi)
Application of HLA-genotyping by NGS-based approach to Stevens-Johnson Sysdrome (SJS)

20034F  HEURSE PR (REERLY: - BiEARE AE

20054F  HAGAMRIS  ReilpfseE (DCL)

20084F  HLUKRY: KRPBRESRUIR ERSRMEAER LR T
20084F  BMLAEWIZET 7 WERMEIGR v 5 — R A
20104 >K[FE Duke k2% Postdoctoral Scholar

20124F  HAR“AMRELS o ReInZE H

20134 RS KRB RUEZERE B

BEICE S
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YUIRIIL 3

S3-3
NGS & HLA B @ HIV R UBEEREBHEADIGF

DALIUIEII

z

G

ESZEGYENIEAT A W% v 5 —

HIV B R = RIEGED —> T, BIERIS7005 A HIV ISR L TE b, FERIFI1805 AWs#Hi 7
WG L Tw 5, JiHIVEDOERINZESIC XD | SEECIEESUER TR, a v be— )L igEkig
PEIEYSE & L COlfi 2o X 9 12725 7223, BHEDPLHIV FIC X 21BBOATIZIBIBICES Z Lidk\,
ZDO, AT 7 F v, BB CORRIREEDORBEP AN T» 5,

JEAYE IR EE FEOMBMERIC X D 2 OWEEDHRET %, HIV EGUEE TR 2> & JEF IS5
CTLIGEDFHE I N, VA NVADaYy bu—)IZ&HE L Tw5, HIV EYUE CREETT ICBI 59 2 fid 240
DB T LB L DDA SN TV 255, HLA 7 9 2 IEGE AR BEAHE FHEKO—>TH 3.
BE D HLA 7 7 A TEEFRIZDWT, HIVIEEET & OB 6 2> L 72 > T 555, B*58:0113 &
HEAT DIBILICBIHE L T 5 —J7 T, B*58:0213RRBHETDREME L BIE L T 2 e TE D, 441
Lok Y ERELR HLA YA v P BRETH 5, —F. HIVIZ CTLERED S S5 10k 2 & & 23
ENTEN, 206Dk £ )L 213 HLA ICED#H L 7228 (HLABHEZR) 2672, ZNETICEL
O HLA BREAEDSRE I N TE D, 25 OWFZERE I HIV EYYEIC B 1 205 - 15 FAH A OB
YBIv 7 F e flilafEntinkaTs Ic mEE A E R 2 R L Tvw 5,

LoLAads, Inodatr—MIEDL X, BOKH 2WIEH 7 7 V) AHERAIEZ EOR & /- il
T T3, BENEEORECERZLD, 2oWiTT 5 HIVORLZZ 7Y 7THIBESZ D7 7Y
ZEEE T HLA 5 FRIO#2E 72 HLABEZRICOWTIE, oot o Tuzy, il
CBWT, L) ERERERE2INEST 2 2 &x, HIVIEGYEDHIE C I CEHEECTH 2, ENIRYREZE
A RfgEt v ¥ =Tk, HAANHIVERZICMAT, 7P 7 TEXMFA, 77V TRE A—FD
HIV ELZ e B2 HLA YA €Y 7 LA VRS ) LMEN #FT> T\ %, Luminex i & 563k SBT i1
XD HLA YA €V 7 %A T, BAFET =7 DZ L Liliiko > 7V clid, 4ffLLTnyA e
VIR TH o2, NGS THOY A 7T %2iTFo>Tw5b, NGSiEIC Lk 5 HLA Y 4 v 7 icion
7IRAE & DBH HLA B#A BENT IOV T, RFTDOARE THNT 5,

S JN4%) % (Ai Kawana-Tachikawa)

Application of HLA typing by NGS to research for HIV and related diseases

19934F  HURURSAPR A R o o 38

19954F  HRURZR A RREB R HRAE AR T

19974F  HAURAEIR R R A BN BRE KR 2R idoR <

M4 BRERARRAII TS RE TS SCRBe e

20044 B RAEPIEDIERT LRI e v & —GUES Y T
20074 Wl W

20124 [N HEHIR

20164 [ENZEBYEVIZERT A AWER v & — T ER
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4

IVRIIL 4

S4-1
MHC & B BIFF RV IV ABERSE

(7

FORRY: RPBERPROTER ABUERIE T8

BRI TR, BYE S EE L BREOMHAFEN TR 2B TH D . WREHEY~DOIREE XL >
ELHEELBEENE AL ING, BALIZOL ODDBYYEICN T 22N - WY, B B VLIERANEE
MBI 2 A8 R 2, & LT/ 22EEBEENT (GWAS) & X O HLA B FHEO S RIfEITIC X -
THREL TV, CHRIIFRIANARERBICOWTIE, A vy —7zava - YNEY UPEHEEAD
IREPER RN (A, MR, GFhERIEA . 5 o, WFERD . FEAENE O3 AER B D 2 i
BHERZRE L TE 2, F7, CRUBMEIFR O HAREEICIE 1L28B RN 2 ¢ HLA-DQB 1 % #1354
22 L HMERL 72, BETFR Y AL ZABBEEHEICO W TR, BUIFREOFRIES X OIS A~DHERE IS E
@ HLA-DPB1 7Y L # X O HLA-DRBI-DQB1 70 % 4 72§ 2 2 &2 W L7, F7-BBEFE W
T, \EET VL ORFIGEZMET ) LV ORR L D s 2 L, BN YT ) Lo ~T e s
BAEHEAMIDBOHIRZRT I Ebbhot, 610, BEIFRY AN RA T 7 F v G IC YU
XN VIEREMEICIE, BED HLA-DRBI-DQBIN7a % 4 742 2 L ZH S0 LTz, FOk.
WEERD T 7 LM EfEE (e b)) EEER L OMAFEH OB 2 BtG L7z, BREW 2 &, B HHF
AT IED HLA 7 U L2 F 012 b BD & THBA ZFIE L 2 EBETIE. R A VRS 7 LhIc B
BT I )MEREROZ Lok, PED XD L@ E XD O KEBICEET S 2 Licko> T
I 0% OBEBERAZRE L, KOG CHMRBEFRELEZHAET 2 L LI, FIE - HEO D %
J> O BRARS2 20 L1 7 JERGURE RS O BN ERR L 72\,

fik Bt (Katsushi Tokunaga)

MHC and hepatitis B virus-related diseases

19774 HHURY: HRAEER A3

19834F  HRURYE FEE BT

19894F  HRUAZYE  PRAEHEEGE BT

19924F  HARTFHRMmKL v ¥ — #I0E 3R
19954F  WHRURYE  RA¥BEBE R R a2
BfEIc 2 3
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YUIRIIL 4

S4-2
MHC & HIV-1 Nef & DHHEEA & REHRIEINDRE

LY ER

HAKRYE A4 X¢Eeryy— FE 7oy 7 PiESE

HIVICERT 2 L 1ZIE TR TOBPFIIBEETREADIELZFIE L THICE S, T F1UTRER L
THWRDHEITE L CIEOAN (BBEPEFHD 5 %T) . MEY A VAR TR, 1ZEA ETEIR
PHEFLRWVA (1%BT) BEFEEL, avytu—5—EENh3, avbta—53—0% ) L7 4 FEH
fEtT<lx, HLA 75 21 (HLA-I) OX7F FFEAHEE (27 V2 E3) BRLBOHBZRTR L,
HLA 7 7 A iyt HIV 10 2 MG S0 T MifE (CTL) 23517 A )V A u@hilfic B L 2 o
TEL, —H. Bk 7 7V A ORMER e h 6. HLA-A #ysitd: CTL I l_ T HLA-B #iysi¥: CTL
JBE DD HIV O @ Hlicim d Bb 2 2 LG SN T &, L Lads, HLA-B#fygit: CTL 0
DAEDIEANL T AR IZAHDO £ £ TH - 72,

Nef 13#J27kDa D7 A W AEHE T, BED 7 7 A V431 L £ HICHLATOMIIE B X £ ke LT,
HLA-T Z iR &5 BEE T S %, Z4Uuc ko> T, HIV EGAi: CTL 080 & kil d %2, HLA-I
ME R XAy (7Y 556 8) &, JiRA7F FESTHIEE R LD, 7V L OLRIMED RS T
72\, HLA-A LB L 725, HLA-B OFMIIE K X £ » 1213 GG314-316¢ C K3 7 3 JBBORIE L W)
EODEVWHRD NG, HLIZ, TOMIIE AL v DE WA, Nef &L DOFEAICHZEL, HLA 01 D%
BUE N & CTLIBE DI O35 b D EEERGZ LT, iz ED -, £9 . HRTALEEY 2 HIV
B 7Y AT AEERICKR, FRBEXOE T 7Y A S H£O T (FF248Kk) . Nef @ HLA FEBUK M
BEZ MRNT L 72, FIRFIC, FASE MHC O X 4 v SR UESZ > 2 206, BARBEY L 0%
AT A NVAD Nef 357 u—2) IZD20TH, FERICHENT L 72, ZDFEH, $XTD Nef 7 u—2 T,
HLA-B X ) %, HLA-A 1T 2 FBUE TEEBEDSE 2o o 72, SEEFAR T & BB R LS B %2 Vv T, Nef
DIFBHD T 2 7 WD Ser DEAIC, HLA-B IR 2 FEBUK M HEREIE9 LT 2 (HLA-B DR 2 &G
M EoEy) 2 ERHSDIC L, 510, BYeE o CTLINE B X Y 4 )L 2 & & o Bd: 2 fifhT
L7225, Nef ® 9 #&EHD Ser DA%, HLA-B #ifitEd CTL JBE K E | MEEY A )V ZABPEREIC
v (FIEHIE ) Z EDHS D E o7,

IS DFERDP S, HLA-A B X O HLA-B fllfg& N X 4 > ofil%l &, Nef ® 9 HHDOERDHAL DY
12X > T, HLA-B T 2 5BUK T 23598591 U (RGfiiE o HLA-B 3% ), 2 D7 &2 HLA-B #fjif
Y CTL I D S5 H3 & ) ZhHRIC HIV SEHINIcE 59 3 L RB I s,

L% #Tf (Takamasa Ueno)
Immunological consequence of interaction between MHC and HIV-1 Nef

19894F  FURAMTR - H T2 e RHME - 3fvs 1

1989-19994F  #RHX &Y v v =+ P —W%EE

1993-19954E  KENZDSAMFZERT & EMEE

19994 HEARYTA REet v & — BT, G

20074 REAKEI A REWSER vy — iR

20124 REAKZ I A XEPEL vy — B 70y 2 7 MFRE  HESER
HEICE 2
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4

IVRIIL 4

S4-3
T MR BEHRMMEIC & 5B EE CD4RBME T Mfa5 b D HIE

(CeE IR

EBEK AP B

CD4RZME T gD 22 27 2 79— 7y bADO3LZzHET 2D, F 4 —7 T MGk o 5 4
AL VERETHDE EEZONTE R, —H., EFAIIRZHOCEREDHEIZ. MHC-X7F FELSE L
T fifEZ& 4k (TCR) MDfEES DM S5, CDARE T Mikao ko ke icBb 2 2 L 2RBL T35,

T4z, RERDTIRL A~ 7 ANOBEETCaEr OB RAME2FEHR TS5 7L FL b
vy A NA (FV) ZHWT, 74 VAFUEIZN T 2 (i nEEn r iz iRt o TR L, CD4RN
CD8BBIE T V v RO T 2 HH T E b — 72 EEFE, H—d CD4ARME T Ml — v b —7Ic X
2 WAl D G fE TIRIZ R R BB HE R TH 5 L. 2D 7279 —EE LT, CDSFBIET
Y USBRIFMHEETZ K, B Y Y oRBRE NKHE & DS HD B 2 R/ 22N L TE T,

xS FV BEPE FICHE L7 CDARRE T U v SBREEk— E F — 7D 9 &, N- Kl = v b — 713tk
DWW TN —=TICEL>TRIF VP EF=7L L TRbNTHRED, TOIE b—71C & 2 BGpiEEE
x5 < Ml TP OIS IE 2 5 2 1IE E 2w, )7, C-RIl= Y b — 7%, —[]
I TIRIZTE R R G 2 KB T 5,

T4l MHCclassII 7 b 7=—2NE L, FiE N-KERO® C-R I E b =703 % CD4fGHET V)
VOSBRI DI 2 Rt L 7z, C-AIRT E b — 7" C—[RIGE% FV 2§ 2 &, G 2 HED 6
COXE M —TIR RN CDABGMET U v oREREDEM Lo, 4 HRICIIEERERMmME 2>, THH
DE =77z, Zaucx L, N= Ko ¥ b — 7 CTHRIERICFV 2 BRI 8546, 2O b—
TIRP R 72 CDARGEE T V Y REREDOMIZ 4 HH2»6w- < b EmE D, 10HHICAR S & CRiitE
F—=T7RERN T Y Y REROBEBZ 2, T F 7 v —nHEREORN2 6, ZNZENDOIE F—TIThT
% TCR OFRIMEIX, C-Kinz & b — 7R 7 THIKO ST E» ICE W Z Ed3bor b TCRL SR 7D
<, C-RIT E F— 71§ 2 JOME A TH 7 v — v EIcE S, — A N-Kiiz e F =714 %
FOE% 7 a— T, BERICHET 2L 785 5 2 b o,

BHIRR L 2 LSRR FV IR L 227 AT N-Kiiio € b =7 L RIBT 2 THilED% < 23 Thl 3k %
RTDICH L, C-RIBIE F— 72 ind 5 THIlE Tth otz " T b D% o7, £7-. C-RHIE F—
TTRIERIZ. N-KIRT E =7 ICKET % TRl 2ED Tth NEFEI N, fikicks 7ay ¥ v
T 6, C-RMIE b =7 T % TThlllaDEAR T 294 S A4 v O, BN B 2 1%EDR S,

¥ IER (Masaaki Miyazawa)

TCR affinity-directed early differentiation of follicular helper T cells mediates protective
immunity to acute retroviral infection

19824F  HUJbR PR i A5 2

19844F R R ZEE =) F

19864 K[ NIH, NIAID Visiting Associate

19874F  PEpti+ CRALAZR)

19904F  BUALR2AIITER, SRR EBE R EF T RHE Y

19944F  ZHRAEBE AT OHT:

19954F L REDEETIhHIZ, B ARERA GRS RHE Y

19964F  JERERABEAEEZ, R ARG E AR RHEY  BIfEICR %
20164 ERERYREBIEEHARR  BEICES
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HLA &EmifkaiBhE
e B

FRMPERER P B2
RS WAL N Y 7 B R
e (e d3d) ke I Ess

oD HLA & D220 D IF19754ED 1 HD» 6 UG DO ZAIRDA X v & — TREEBGE - HHZEALEIC
HLA Y A €Y 7% —» 6 TIHEWLEZ W2 LT, LliEREE 1| WRFCR R 74 RSB % 4h o
k9 ELTWRKET, BE5ETRE L 2130 ) O AWK EE & FKikD HLA ¥ 4 € v 7 & FAfEHE
MOz ml oo TY, 1HF2H DL, HLADHHAC % ) HAHLA WHZE2 I bl Twv o T
boWVWE LKL, 779 F 7L — k%MW micro-cytotoxicity test 2 HiT\> HIMWFEME o loss 7 &£
DO HLA OZL LT cE F L L, HATHO COHMEFAMEEHRMICTRELE LSBT 5 2 LB TE,
WEPLEZIE, ZOBROMEEG ORI L 2, o, BRICRZE L 2 BEREZ e RO EE
Hr#zonE Lz, AR THLAY A Ev 7 L HABEEHEMEZ L Tzl L2256, 197906 3 =2 —
I—rDAR—Vr ) v IBANIZE R v % —O Bo Dupout 460 N T a2 S Lz, Ik,
SETELAS pot® /) 7a—FAPiEO L h E AOMIIBETIIR O 2PNt EbNTEHLEL
7203, ZOIRNOHIFZ ;o A BETORRE TSNIMAZE L DOV IIROMELE H-oTHET, 4
WIS 2 & HIWE O FFEE R ERGELSR 2 HH LT L, ZoAMEEFRITc2RED ”
W HLA #A M 21T LR 2 BESIAER%Z B2 X912k £ L7, BEORHM O
WHEDOREERD 5O, BHEOUE LM E > T 19804E0 41213 K DR R 4 1 & > Tid HLA i
A MG ERREDYE 1HEIR ORI ) £ L7, HLABEA WD R WEE R wEEo oo, HLA Ed
JEMiE R+ —%2%0) HLAY A EY 72T 588Ny 758 D 2IZCOFE L7, 1980FERD 7 XY HTOH
BNy 70D BEMLTHARTONY 79K D ORHZGH> T E L7723, AdEEHBE I V—7 &R
TUTAT c BEIADNEFEEL TIISSEICIFHIR NN 7 & U CHiFERE Ny 7 23073 2 2 L3k %
L7z, 5Bl H S AR R —Bhiz BIEIT T2 2 ENTE, ZOBRKLINTNNEENY 7 TH
2 HARGHI NN 712 SRE, HOEH N 7 OfEERZ LD L TZ OIEENCRED > TE E L7z, 199041
720 2 OIEMEE MBI LEEI Tb % £ HLA A &\ A2 E D EE GVHD OB ERTHAEZ O LG
BT 22 o TEE Lz, Ny 7 RE L RRHCBG S B AR EREEYE (A #ZUEE) &
NV DR F— L HEEORBRAFEEEO B ILEINMIEEE I 81 2 HLA 2RI & Y2 b Tl 7,
fiE AR, R ed, eiREEReds, T RE A S ORI X 2RO HLABEE TS [ ©
YT ENY T DERAIDA0RT —DIEFTIZ L ) HLA 7 5 A2 1 DA DO EEEDH S 224 D, MO RO
Wiz BT HDTH o7 (Sasazuki T, et al NEJM 339:1177-85). Z D, EBIS %2 L 72 HLA & #Ato
Akt BFEVG L, FEBEE L CHEE i S nTw 9, JEMEHED FF —#IRS GVHD FHigD
BPUAN OB Z R0 M b 7 DHFUCHKFE T2 2 L3 CEE L, TOWMBTYALILIE, Lo
0 LRI & k2 v T, OO E £ L HICEECRT 2 2 & T, HARHFIE
Ly —DREHIEIZOHLAY A BV 7 TRELEEZH>TOE T, F, H18MH o EEEMHME A7 —
7y oay 7oEIMMREREMcSm L, REHEEZfTo T T, BETEXHR -7 vy —ick
% HLA % £ © v 7D S N0, BPEOREEO AT PHRORLHTEREINTWE T, ZOFEE
WH R CH) AN CEMMEEM & HLA OfFZEREEZ L, BEIAIEIGL & TR D A, mEIC,
BEFT-HLTHLAREDLLZ ZEDTELZ LDFVEIKRL, TRV LA HLIEH L ET,

60



26 HAM Mo A A R ik

Rl BN

Yasuo Morishima

4%

SIE - BE

19714 Al RSP AR 3

19714F  ZHREE 1 R HoiBeHERE - WRHERR

19764F Al ERRABEAAEER 1| WRHER

19794 KR v —>77 &Y v 7 At v & —fi%EH Human Immunogenetics Wf%2 5
19824F BRI FIME X v & —WHE - £l B ARAEEE 1 NBHER
19884F i RAAEE A 1| IWRHhTF - 35kl

19914F AP NERB R

19964F  FAIELAIA £ v & —IEBE ML R =

20054F  BHRIEDI A v & —dhduiEbe  mlbeR. MK - MIEEEER., Wil
20114F  BHIEDSA & v & —WHZEiriEs: - PRIR& BWIZEE (20174 % ©)
20114F  BRIEDIA & v & — i Iduibiss BERIREERT (BIfEICR 2)
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FTREE R
PL-1
D ABIYE HLA BiFEZE 9 3 EHICE TS HBV-DNA ZEEF R

OV Ze™, il s’ A3l 800, sk W, ik el

U ELNZEBRRERI S v 7 — R - Sl vy —
FRURRER AR A RIS NS A

(HiW] BRIFZ & 81661 & il i %2, 28141 % W5 & U 72 HLA BA#ifiEdTic X b, HLA-DPBLE{E ¥ OFF
FEDT7 VIV (DPB1%02:01) 23BRIFRICKE ZHFEBADIV A7 %2 T3 2 L2 HLPIZ LT, ABFEIE,
DPBI*02:01 %53 2 ASEHNC BT 2 74 VARFOREEZHINET 5,

(7i#:] DPBI*02:01% +€THT % BRFRBEOH T, A (HCC) D14 L EIERFZ% (CH) #o
1EIZ R E LT, Sl — 27 = v%—C HBV-DNA HEFI 2 g L7z, 2 B3 HBV/C Ic#i— L. 4
i M2 — I, BonERERSZ 7 S 7 (AA) I8 L, 2T AA LR HBIEZ
B 72, FHEO Y — FEUX1, 00000 EZEFF L. 5 %L EDOSHEETHIE L 72 AA ZRFTRSR & L 72,
[FER] 2 BRI CAAZREZ L 72 & 2 A, PreS-S{H D166, 236, 251, 275, 310FHICHE %A%
b7 (P<0.05), 166% AA 13, CHEETIZ S/L/N (2R ZFN50. 30, 12%) 23EAEL 72435, HCC #T
3 LICER SN, FREIC2363 AA 12 P/Q/L (40, 40, 20%) 28Q (§990%). 2517% AA & L/R (60%.
40%) D3R (#790%). 275% AA 12 Q/L (60, 40%) 23L (#¥990%). 310% AA 13 T/E/S (50, 40. 10%)
MBS (F95%) ICZNZFNEHNLT, T, bO20ENL 7 AAZROMAGLEZRI LIE A,
166L & 310S 2SFEIRFICEA I N7z 7F FIHCC TR %Mt 41, 5 DFEFICEAI N7 F K3
T84 % B S e,

(%4%2] DPBI1*02:01% 463 2 HCCHETIX, 5 oD AATRMICHE R EHNZ RO, ZDRTF FdHlIZ 2 3% —
VDHRTHo I EDS, FEDPURR T F FEFIDNEIR - BRI N2 2 & THCC HIEICE# T 5 & #fE%
INs,
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FTREE R
PL-2
BEMEEENABRNFEREORERTF R ICRHENS HLA R T O RENE & TCR
D&

O AF™, W APFY, Al B, i ' AL R TE R
Mg KA, VOB IR, dnl FmEE, R 28R

RBAKAE KB AR AITIE R S ooy i

RRAKY: KRB AR SRS Rl B
PR RAFBEBE- AT TERE IR AR RL T B

PRRAR S RAEBEE A RARITSETR IR B Ao B

PREARKY MBI - XLy — N T ey = 7 FEE

(Hr] EHEE i LT, KRB A RS IS A B L T 28R 3P ¢ 5, DEPDCl % 7«
¥ MPHOSPHIHZED ~ )L 8— T (Th) fild—t b —7¢ CTL € b —7%2 B ARSI & LTE&EHA, Thifll
fid & CTL O FEGEM: % e RO WATFEREHR7F F (LP) ZFE L, BAREHEE~DIGHICET 5,
(/5] HLA 7 9 AN 3 FICEBAEZ R TR 7F P2 FHT27)L3) A6 &, AR 7F R
(SP) DffizHic, Thflllao Y b — 7z #8E L, 22 ~ 29D 7 2 V#5742 LP A L7, filt
SR O AR AZ BRI (PBMC) %45 LP TR L. RPN Th Mg o REnE 2 #E Lk, &5
2. HLA-I transgenic mice |2 LP 252 L. WEld 5 CTL & F — 7 TR 7% HLA-A2 % 7213 A244f)
HiM: CTL 25558 I BE D>, in vivo EERCMIT L 72, £7-. LPICE 7% Th @i #3819 5 TCR #E {5 1-D
cDNA %, X — 27 2% —% w7z Deep sequencing 12 & 0 @87 L 72,

(RES - £22] LP 2 HvwC, HARANTHED S WEEO HLA 7 7 2 1 4 I iysfitE: % 73 3 Th filid % 555
T&E 7, LPICX DFFEE L 72 Thfllldiz, INF- y 2D Thl1¥ A b A A v 2 FIcEEAE T 3 Thiflilicd - 7=,
FE L7z LP 0% RAIIgic B W<, EARVRI D ARLZ 7v ey > v JIC K DRSNS 2 L %21
AL, FLPIE, KEVERAREZ AL T, NEEN7 CTL € F— 71174 CTL #5FE T &
52 ExBIEEL, 610, FHELZ Thillfaix, H—o TCR a#{x L O TCR BH#EKETZHBL T8
D, TOTCR afiE KU TCR BHDORT7 D, AVUER RN E HLA#REZH->Tw 5 2 EZAHL 72,
DEPDC1% & O MPHOSPH1H12£® LP 1%, Thlfilfid & CTL Oifi 5 D FEGMEZ fEE R L . DA BRI
JEH T E B AMREIE D RR S e,
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FTRENE R
PL-3

BEEEEAMKICHE TS KIREHLADZ VIILZREFO X F—EHEAOREMRE
iSRS

O IHER', W% BEAES, /D MEASL BB SRY. e AR, B FI0C,
feifi BRI 3 RN e

"R AR PR AT I S BE I - SRS A R
BRI RN - VPR - IR
PR A HLA B980T

P EE RIS R R AR 2 v 5 —

(HW] BCR-ABL 1> v ¥+ —XHEH] (TKD (Z1E8W%E#E0E A1 (CML) OV % BIMICSGE L 723,
BB R TId o, BIBRZEG Z &, TKI NIRRT NK A 009 2 fE 613 R AT kel 2 I 5
ZEDHISND, AlEl, TKI 23EHER 2 FIEE/ER IS 2 T CML I § 2 NK flflgfuE 2 Ris L. 2 0l
5512 KIR & HLA 7 Y )VERIDEEE-9 2 & v ) (K3 % WGk L 72,

(5ik] 760 @ MEE8E1E A siEG] () BTkt —27 2% —TKIR £t HLAD 7Y L%
4 ¥ v 7 %4F\, deep molecular response (DMR) D3EJL » AEK & OMHBINMEIC D &, BT L 72,

(RS ER)] #IHhaHE & L C o A TKI offill (HR=7.305, p<0.001) ¥ X O (&M : HR=1.709, p=
0.039) 5, DMR DERL &5 MBI L7z, 2 2 [Tl L T3 % &, KIR2DL4*008% L < & *011/005
(HR=1.942, p=0.012). KIR2DS4*003, *007/010% L < 1% *015 (HR=2.811, p<0.001). % 7z KIR3DLI*005
(HR=3.634, p<0.001) 23DMR & FOMBZR L7, ZHoHD 7V IZH IR OES L, @7
Uy A TEIERT % LA 5N, KIRIDLI & HLA-B DFSEHEMMEIZI 7 ) L OFflAAHE TERIN D,
BAEZ G S 2 OEHEEBAEZ R TR L TERICDMR ICEREL 72 (p=0.039), & & IZ{EBIRIEZ
RERECEB VT, KIR3DLIY0057 V) V%55 2 L 13 DMR Ok & i@ MBI L 72 (p<0.001), DMR 3%
o NK #ifielid, Ko628iukk & o HE7# 12 B W COIERREGNC b L T 2 CD107a D BifERI 2R L 72,
(f53E) KIR3DLI®005% 1% £ T 285D KIR 7 YL, ¥7 KIR3DLl1 £ HLA-B D7 V) LD AGHE L
CML IZEF 2 TKI O iEH#E & B 2, #IfHIH KIR T%H % KIR3DLI & HLA-B D fEEBAED 20 b
LI 2 & ik, NK MRS X 2880 7 PUliss 6% & HIB 9 2 nlagtEnsd 2.,
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SR E R
PL-4
AR HLA-class || DR & 7O % CD4 T #ifald. anti-A/B HiffiESIc kb iMElah 3

OfFlg WER'S = #hiv's $TH AR, Wb fLA°, B #°, FH 70
BAOEL R OHEEL MW M i

" BRERERAAR A e - RO SuRe A7 W e
© BRIERIR AR A BRI R

BT U e s S T

PEILRAABEAT ol

[HY] B/ ABO Al A BN, EABME EOR VB TH 255, ZDFEKIZHT L HHS 2 TIEZR W,
AWgECld, WEIIETUARES DS, Hlitk - BEEIPE AR, WECHIIE HLA Z 2y & L7 CD4 T filao 7
0 2 HlE S 2 etk 2 n R AR 2 I L 72D T2 ZITlRE T 5,

(7515] WEZHIE MHC class 111 IFN y CA8IFEIFRH LFFE L 72, & FRAEIMY > 38k X H CD4 T il
% negative selection |2 X ) K58 L 7=, B4%f1Z CFSE-FCM ¥ C2Fifi L 7z, CD4 T fifidy 7k v b, FKIihi
< —H—TKA L7 (Treg; CD25+foxp3+, Tfh; CXCR5+, Thl; CXCR3+, Th2; CCR4+, Th17; CCR6+,
Tfr; CXCR+foxp3+), TCRa/B1d OX40% v —H —I2> v 7))+ )L k1) CDR3fEE % [[{5E L 72,

[F55] & b NEMIE HLA class II DR I2xf LT, memory ¥ 4 7@ CD4 T fiiid (Thl, Th2, Th17, Tth)
7 angid FAR L7, HLA class | PUAGAE T Tk 7 v n&ds BR. A/B PikEE NI 7 2 g &
WG L7c, o7 N7y eA KORELLZT7R)IBETHI 2 —ro—20%, mbifilasZz LM
TITHAEL T, 207 m—id, anti-A/B JUAEE 1T X O BIHDNESS S 7z, Treg - Tth - Tfr L
EFERE A, SRIGHICE W TREREIZED Lo,

[(£4] PUADEAE L THHHSIC DI R %2 80 2w EIEIGIC X h . ABO @SB g2 47 &
EZo6NTw5, EBEOMIKTIE, ABO MEAGZEICE T % de novo DSA 1, #&AE & T, DR
PR D w2 LS RIETIEHO P E B> TE TS, AFZEICK D, ABO MEAB BRI TH
2—oDFERIZ, AB PiiAEEE I X 2N T M7 0)t&HEcd 2 2 LRI N7,
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—ix & 1 /ffasttE 1

O-1

FCXM XU FlowPRA 2 EZHA L I EBIEEE R
EEEDRE

Oty T, KT W A S, L 2K,
FR B AN NI (A SN 1 S R 115N S N
bl bRk, IR EEL R sEsl

T L7 P9

[H ] E4E Tl 8 B 1 HLA i Al fg 72 FCXM ¥
D3 voSEREEERE E L CEHEINIC 2o TR D, ZOfER
IZ FlowPRA % DSA Mg %2 Nk U T AR R FHRE %2
fIoTw3, —J, IEEHOEE1E LCT ¥ (LCT-T) »
2 FCXM 7 (FCXM-T) DA TEEZBEDMTONTED,
FlowPRA 134Tl e\ 728, Ml E A3 ﬁvﬁc%fﬂ/\ ;Eﬁ
FOEIRICHRR T 258038 5, ez 12EE5008] H ARG
B TR Mo B#EE £ LT FCXM & FlowPRA %T&*—ff
L7z, &lal, YBEo BB AGER % FCXM & FlowPRA %
2608 LB EHORED S IE BB T2 2y b7 —7
DREIHER W L 72,
[771:] R513220004E 3 H A 520174 3 HI MFEChifT 3 Ul
HATHETH - 7= BEBEFNTIH, 245 DIER %2 FCXM M
¥ FlowPRA D& 5:¢ FCXM &1, FlowPRA Bz, FCXM
F% M, FlowPRA &, FCXM &l FlowPRA Bk, FCXM
Fatt: FlowPRA B2 31T, 2 ZnoBE g% %z b
R L 72,
[fG O - B )] K80 o b 4F 4 & ¥ (X FCXM & 7
FlowPRA &t (84f1) : 93.6%. FCXM [, FlowPRA [&
P (2241) ©90.9%. FCXM [z FlowPRA B 1% (4141) :
87.4%. FCXM B 1, FlowPRA B 14 (24 f) : 59.0% T
% o7, FECXM [&t: ~FlowPRA [&: 12 g L - FCXM By
1 FlowPRA B I HRICEBFLIMET L Tnkd (P<
0.0001), fthod "B & DEICHEEZ RO D> 7, FCXM
Bt FlowPRA [&M:#E% DSA OFCHE L7 25, B
PEG (SEE DSA (2 MESF T894) T3 FCXM &7 FlowPRA
B fEIc e RAEFEPET T 2 A H > 72 (P=0.08),
FCXM 230531 % - T % FlowPRA 23fal: T & duddlic patk
FEBI & ik U CH BRI O I E D & 3, BRERE OG5
2z 92 Elbnd, L Lads &l DSA fFAED ]
BMEHY, HETILELDH S,
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0-2

ICFAEZRAWET O 5 7 MERMED 5 OHEEAK
= DSA RHBER L REFHZHREROLLE

O% 1 e,
i R,
Bk BReEt

b FRETL RS ESRT. BIF HERY
B P R R A BIRT
JIFE (ERERY, Jdits HER', HF TH
" RIS ERER A B i - R PR
BB E R R AR A SR
KRR Sk B - TR S

[HM] Fi K F—F 51k (donor specific anti-HLA antibodies:
DSA) (< & 2 BBt OFUABDEIEHE (antibody-mediated
rejection: AMR) DZWiic 1Z—fRII ’T@?H’J%ﬂﬁ‘%%lﬂf&(f
Mg o DSA BH v 5, Lo LRHHERSZEIcE T
Kex BT X ) AMR O ZIASREE L 72 2854703 %5 z
ZCUBETIE B AR & DFi 727 AMR ZIiD Ak E L
T, ICFA#Ic k270275 7 + HlilkWss DSA (g-DSA) &
H (79 7 b ICFA L) Zfi7-> T\ 3%, g-DSA OHIEHEE &
JRERE WG R (Banff 2013208H) DMK %475 72 D THlt
513,

(7712:] 20164F 6 H 2> 6 20174F 7 H ISR ERARARRZ T H 1912 A0
%292 L g-DSA % FIRFENT L 7267k 2 MR & L7z, B
k% A L WAKflow HLA $ifk 7 5 2 1 &I (ICFA) (K
B AH) ZHOTHIE LT 2757, THLAE—=X
DR /77 v 7 € — XDHMRE | 231.0% b2 2856
k& L7,

[#R] g-DSA ( ) 468k, g-DSA (+) 2IkIcE W T
g-DSA (—) BficbiE L. g-DSA (+) #TIXAEIC Banff
Sy g GRBR(AZ) ((—) #£0.15+0.05, (+) #E0.76+0.17,
p<0.0001). cg (72 7 b RERIKIE) ((—) FEO.02+0.02,

(+) #£0.62+0.26, p<=0.0014). ptc (PTC~DLKIiEMNE
) ((—) #£0.43+0.12, (+) #£1.62+0.25. p <0.0001).
pte-bm (PTC % Jg{b) ((—) #£0.15+0.05, (+) #£0.67+
0.16, p<0.0003) TREAa7%mL7%, C4dld (—) K0.85+
0.14, (+) BE1.5+0.28, p=0.018% 72> 7=,

(F22] DL E D g-DSA 13 AMR kS WG &
Blir B ons L& 2 64, AMREZWIED 1 D& LT
fHHTE 5 2 LB s, £ gDSA (=) #ETo C4d
BRI DT ABO Rl ATERIC X 2 ENE 2 51,
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0-3
EBHEERED FlowPRA %8

Oig @xk'. Al Bok',
TR Al

[ S

Rk B JUR S AIE
MWIRT OKH MIES, HIL fERES,
W, ek

' THEOR BRI R HLA B
“ AR
* TR BTSSR O BTS2 i

[H%] HLA #ifkix FlowPRA 2 7 ) —=> 7% v M2k D
HEDRBHERTE 3, BRSO AR T ORER DfE %
H35,

[7535] 134 £ ¢C, RMBI3724, R H 8344
DEEHAH DIERITH 5, Bl DR IZEIR L% & o
SN b D% F Lo, HTENFHIFNE CNI,
ZFHA F. MMF Z3EAE LTw3, BifE, fiiaio HLA B
HIATIE 8 A €V 2 A LCT, FCM, ICFA ¥z k271
A< v F & FlowPRA i 2 i L T\ %, H—Piidix
BRI TS TV 3B,

[t - #2%] finio HLA 7 5 2 1, UHifk & bk (NN)
BEAIRY%., 7 F ATkt 5 A T (NP) BEAS2 %, 2
S 2TBEY 5 2 M (PN) BE23%5.7%. 75 A1 11 &
LI o572 (PP) BEDS3.3% TH o7z, 6 FEDL LRI
i L T 722422, DFETIE NN £382.2%. NP £33.3%., PN 23
9.1%., PP 2%55.4% CTdH -7z, Il 5 ERTRMEL 7221340
FETIZ NN 2396.7%. NP 2350.5%. PN $31.9%. PP £%0.9%
THhotz, TDIEDSIREDFER TIEMiHTIC HLA Hiik%
Fio TORWERDL W2 LSt o t, BHEEDOR
WCIEAMTRTEEE (NN) 7225 7240644 @ 9 bRGHANE T &
723474 CTlE80% 35| & fit EBEMETH o 72 2320% 13 it % R
L7z, 205 IH13E A ED Non-DSA ¥ifk & 2 sit, fii
Wi TRtk 72 - 72 25l 2 Il CREE S e X £ ) — il
DOPUAEEDBK I 57 b D EEZ 5D, —J5, filiEl NP
#E. PN, PPH#ED S EMRICHA L 2D I3 2 N ZN50%., 62%.
41% T & - 7z, FlowPRA BT TR L% 238N L 72 85412
ICFA ii& S L . RATRE 2 B4 I I3 HiEM A 21T > T
W5, TRRHIEALYE, IR £ & BHERERTIG, HEDR
L. BRI IR ERAT R e & S RATNICHIE L TW» 3,

68

0-4

£ EBBIEED de-novo AMR HEERITD graft-ICFA
IC&1FS g-DSA ODEE)

ORI Hesk', 454 FE' 50 W' JIDE SREE,
FR BEE. B ORRESRT MMl I, EH R
A dfel. B . R BRSNS TH

RS RS SRR 2
"SR BRI B > 5 —
KB LA TR

(7] B diABhEEtaswic, W, 1D DSA (donor
specific antibody, s-DSA) HIE Nz, graft-ICFA A3i2liic
EHTH? EEIN TV 5,

(/77£] graft-ICFA (3 hblisR B —ik % v[iAfk L, DSA/
HLA # &K % fii#£. Luminex 2 J{\>T %~ 5 7 k W DSA
(g-DSA) DHFEHEZRWS DT 3 T, Yl <l blank
beads & D MFI D a3 1 2 25502 Bk LWL Tn» 5,
U] sd4mezetl, M B —EA R R B AT, TR0 cross-
match test 13 LCT. FCXM., ICFA & & lcfaf:, Sozmiiz
1 A2 Basiliximab % >, FK, MZ. PSL TH#f, s-cre i
1 i TROE L Tu7eds, Mi—FE, MRE X O s-cre &
W B (7.24) 2@ @7, AHOD FK trough I3BHIEER
Wi, graft-ICFA 12T g-DSA & class 1:10.0/DQ:5.6/DR:2.0,
s-DSA £ B62:9860.5,DR9:11651.7,DQ7:1205,DR53:10166 .04
TH Y, FHEEEESR X Banff 235 :13,i3,v1,g1,ptc3,C4d2TH b |
ACR/AMR D)% £ Wi, 1% steroid pulse, Rituximab,
DFPP 2 [n] % fiif7 L. JEBERFIC 1 s-cre 131.7F T L &
M. ZNLL IR T L 2o e, BB IZ ¢-DSA (class
1:0.8,DQ:1.3 (>1),DR:0.4). s-DSA (B62:542.6,DR9:894.7,
DQ7:5395.4,DR53:2146.6) Td b g-DSA, s-DSA &£ 312 DQ
DRIGHII 2 Z D 72,

(H5] FRAITERN AL 26 graft-ICFA 134210 5 9
SIHICHERN LM REVBEO N OFHTH 5, g-DSA
VEIEBEAAI AT R s-DSA BiFE & D b 8 s-cre EHHBIL T
WA HRENEDSH B, % 72 de novo AMR T? g-DSA, s-DSA
DEFZWHE L -HIE 02 (. AMRICHT 2% —
W7z 2 gD H %,
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—AxOE 2 / BRI 1

0-5

K- To—2@AWVEFZY7YAY - V=9I
vy vJicks HLA. KIR., MICA/BDRIBY1EY Y
—1000 Genome Project DNA D71 EYJ F—45 —

OFits WT'.
A

Chul-Woo Pyo’, Anajane Smith®,
Daniel E Geraghty**

AR RIS ERLR AR
* Fred Hutchinson Cancer Research Center
* Scisco Genetics Inc.

(Hiv] 354, HLA, KIR, MICA/B {5 T3 3& Ml i Al
CBITAEEEIZS L LD, L OBREOBEMIAI N
DObh b, FDD, NGB TLIE LT, FYIHET,
L 2>% high resolution TOFEEIKD 5T 2, A%k
KBTI, ZOIFEICEA 2R, NGB FHEE 2
N=TF 3>y —7 v AWEELEY 4 XD PCRMIEHEY., 7 v
7V ay (Amp) Z{E#L. Zf1%z NGS TH4E%ZIET %
LW HEIZDWT, Z DR OMGEZ T BT, EEmN
project @ panel DNA % W T 21T o7z, & 512 2 Dt
Bz, BIE, AFWEEZ KIR 5 MICA/B Ot L % bt
T5ZEITk D,
[/7%:] 1000 Genome Project 2500 DNA (H4A120 DNA
Zatr) 2T, Scisco Genetics #:9 HLA, KIR, MICA/
B Typing Kit i X b | Illumina MiSeq % platform & L%
A Y7 L, REICBWTsequence E 15 Amp (&, HLA
class 1 Ic DWW CIZ&fs% H N\ —F 245D Amp % B L
T EINTE Y, 24 % phasing T %, flio] ‘fﬁ?i\
Wiz oWTiE, exon BL UK ZDEAD intron &L XL 9 1
FHEhTw 3, ik\MA®%ﬁ®NPLMMMiéT
BHEN2 L) IcEEE N Tws, Zhs o HLA DfERIC
DV TlE, Mo SBT ¥, Luminex ¥ COREHE & il L 72,
(RG] iR L 2 & ToRRIcB T, BRI L 2858137
. 7FEARED L D high resolution TH -7 (class [ 135
4 X3k, class TIEES 3 IXIRK) , Ak HLA typing (3 FH
fij LT, hands on time (32,505 (PCR % & & T 6 K§H)
—JEIC192/ k. (Miseq v2ik3E{lif]) % sequence 9%
CEnHk, 7. class 1B W TEED primer % v
T3 A, 7o & Z primer fHIRICE 235 > TH, Amp HSE
BLTwa itk ns o, allele drop off 12 X
MBI S e o 7z,

69

0-6
International HLA & KIR imputation network

OSeik-Soon Khor, fizk Mt
International HLA and KIR imputation network

HRFREBER A ROITERE, EE Gl A g, ABUREY

o
7

H
#

Statistical imputation of HLA genes is becoming an
indispensable tool for fine-mappings of disease association
signals from case-control genome-wide association studies
(GWASs). Among the HLA imputation tools, the HIBAG R
package is a flexible HLA imputation tool that is equipped
with the ability to impute HLA alleles with high accuracy.
For high accuracy HLA genotype imputation in specific
population, it is essential to build a custom population
training datasets to cover rare HLA types that confined
to a specific population. An International HLA & KIR
imputation network is build with the aim of generate
population-based reference for each of the participating
populations. To date, we have gathered data from over
50,000 individuals from 8 populations from over 13
research institute and universities that include GWAS and
experimental 4-digit HLA genotype data (HLA-A, HLA-B,
HLA-DRBI, HLA-DQBI, HLA-DPBI).
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O-7

EZEMR T #HRIE ~M—75EEE HLA-DR, DQ & @
RN S R

wAEOET Ok B gt BEmEC
B {2z

' PR AR A BRR IR

* ESZ BRI v ¥ — 0T 7 AERE TR Y 2 7 b
R AR R e R

" R PR TR

* [ S e A SO e

* LIS GAE AT

[HY) #E%E (Mycobacterium tuberculosis) 1ZX53 % %
JEIEITIZ, culture filtrate protein 10kDa (CFP-10), & X
U early secreted antigenic protein (ESAT-6) ~o T i}z
IBENBET 5, 2 OFMEETE X HLA BT E O
BIEZI S IcT 2720, BAIIMTEREREZ R E L
HLA 7 7 AN ¥4 E v 7, KOMBGREE#NT %247V, CFP-
10, ESAT-63iJio Tl & b — 7% #d L7 (Nagai
et al. 2014 J. Immunol. Res.), AKFFEcld, % THilA Y
F—7DOHLA#HIEZH ST 2 2 L2 HNE LT, B
FECEHECTReoNS HLA 7 7 A U708y 4 7 Lo HLA-
DRBI, DRB3,4.,5, DQ 7 V) ViY)z5\w»T CFP-10, ESAT-6
PUR T M © b — 75 0l A1 % T L 72,

[774:] HLA 5¢Bis 2518 s L7 v &4 %% T, HLA
77 ANERTF FLEDOEDOMS ZHE L, 2OTvx
A% Tk, HLA 7 7 A 11 L PR 7 F PRSI L Z s 8 v o8
7B E LTS Ic R 7B L, fillagkiE o HLA 681
mE70—YA P A=Y —TERLT S LIck D, F£HLA
TVNERDORTF PG % i T 5,

(RS - B4E] Wik EOIE A I S ICER O & i HLA-
DR-DQ 7w %4 7 a—F3 2% HLA-DR (DRBI,3,4,5
&t 14 8H), HLA-DQ (7 FE%H) 122w T, CFP-10,
ESAT-600 T8 T#ill & b — 7HHIK (9 $HIK) DFEAHE% i
WLz, ZOfEREIIC, % HLA-DR-DQ 71 %4 7ITH
WT, THllZE =725 §&R" L 95 % HLA-DR, DQ 7Y
L ZEHERI L 72, 1 21 CFP-100> C STl 3o HLA-
DQ 7V ILEMIEIREIND Z s, SR HLA N7 0%
A7 iED THEZE b —=7"Th 5 Z LRI, K
FRTIFING OFEROMEZ WL T 5,

70

0-8

NGS Ic& B HLAY1EYJIcE B HLAZ VLB LT
N7 05 A THEEDEN

O®ii Aid, Kb =0 D BAL A 5L,
YL R PN SRR MR Rk M
NS HLA WF2ER7

[Hy] NGS (Next Generation Sequencing) 12 % % HLA
54 ¥ v 7, HLABE FRIROFEM D S5 2 & 4 ©
FEETH Y, BEL P, EELERRZE IR
HEnTws, Bk, HASIBAD HLA ¥ 4 7OHET— %
i, 2 XIoWEIcE EEoTwE 2 En 6, 4lhl, NGS
12k 2 HLAY A €V 7 TRONEFERDP S TV IV RONT
08 A FICOWTET L 7D Tt § %,

[757] MiSeq % 77 » + 7 # —& & L Scisco Genetics #:
Wy Ly 7%y bRAG, HLA1ESY 4 ¥ 7 %25 L,
BONERP S T VL RONT 0y 4 THEZRHL 72,
(#i% - £%] HLA 11 CMill S 7 7 ) L #uE, HLA-
A:23,-B:41,-C : 22,-DRB1:28,-DRB3/4/5:14,-DQA1:18,-
DQBI:18,-DPA1:4,-DPBL:19f#%iCTdh > 7z, F7-, Luminex
T HLA-A,B,C,DRBI D L Hf < 1%, PCR 1Ay 54t
TOLHGL LAET7 v EF a4 7 4133,4,3,2[Th D). #
B17 VL3 HLA-C T 2 FAERR S 17e, £7:. A*11:01,B%6
7:01,B*39:01,B*39:02,C*03:04,DRB1*04:10(Z 3 \» T Luminex
WCIFHRITE BV 3 KIROLRIMER S Nz, —Ti,
7a ¥ 4 7fEfrcid,. HLA-DRB3/4/5,DQA1,DPALEED 7 1)
IR % & A T2532F N 70 ¥ 4 THE Moz, B3
KIDLRIDENNZ X D BT ay L TE2IPEL T2
b H Y, IR LMTEEDLTETH D,
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—ix & 3 / BHERAMT 2

0-9
BAEOT A, i BHED ICFAKICRIFTEZEILDWT

O B, JFk JAF'. & whb' BE EE.
BB EE R A HRZT i Rt

s SCUTL R R

HAS T R T ey 2 ke v 8 —
© HARSR AT MR SEATR ch R RTFE T

[IzU i) Ikt > ¥ —Tlx PC-HLA {itf5lip 7 0 2= v
FICICFATEZE L T3, ARk, MiK20 L2596 =
V7L — b CHENRE 22 5. HLA $ifk % B o DR Sz
B TRE 2 S 7 a 2=y FIE LT3, 20—, ABO
BIR7Or7uA2y FCHREMEE 22856038 D 20164
BElcHfE L 7= 70 A~y F (4,4814F) T, Pk dH - 7574
5 (8.8%) 13, VLA, FiBYURIC k2 b LIS
72o 51T, 20I6EED HARY — A 7~ ZDfiEHTTH ABO
BRI 7 D70 Ry FIZEBT 5GBS HBORER T
A S NI, & T, @MYL A YifkE &g & vl
InGRA % 920 L 72,

[Nk L OhE] OARE LB RIS (%6 AK) ol
W& AR D> S 47 HE L 72 Bk 2 KR, 4,096f% (IAT ¥)
OV AYiIEZAT 2 O ME L O AB BEkINH o Mg (Gtic
HLA ¥ifkpeik) 2 w<Tr7ax~y F25Eh L. fE5 %2 g
L7z, @6AKD AR L O MIMFEOFIRINZH-T 71
A2y FRFEmL, 2THENEE 72 251 A Fuiiti 2 TR 7%,
[f55] OcHEhL zAlBkE oz F (120F) 134T
ErEchor, —4, OB & ARIED X7 6 {4 4
M. 205 ® Class I E— RIS, 4 Class [-2
v — 2 INDEX #310.084 |-, Class I-1E— X INDEX (%
2.0 FTHo7, @5 6 A A RN TIFHLA T
RAliH51265 F THER I NG/ I TEEE ko7,
(B4] 2 o M ahe C sk 72 ICFA M1, il lisse
Blacorsu A<y FICHEHREETH S, Lo L, wlff
oY A, FiB k2 HRET 2 BHFETIE. BBIERIEERTY
G5 D, Class | E—=ZA~DEELFHFIC L > THR_RS Z &
PRI N, BHST7OY7 0 R2y FCIERIEMEESOR
3Rk %2+ IR ET 22 L0 ETH S,

71

0O-10
BBmEIFRE T S HLA £ & Uik DR

Ofit 3, |l X, WH A9 & L
=R/ NI SUD - S S AN 4 S| SN (I SO

[N

FIAIR I e SEAT s e g e e

(Am] g, BERIME 2 4E T % HLA JURO Rk,
PEARFEHTIC D\ TR THES L, HLA 2017;891C AR L 72,
Wiz, BEnEdsETA 2 2 F HLA 2880 & L 724
RS2 R TIE 2 Hl%2 Bl L7z, S5 %EZ o CERE
Bri. iz 8 2 G HEHR 2 ELT 5 W1z o0 WEt
L7,

U] MRy > 7vid, 59 (D1) L 63k (D2) o Bk
F iM%, LABScreen Single Antigen (LS-SA) o3 fifi
J & ClqScreen, FRMLFRY — XDl % U7z, BRALEE /55
1%, Junchao Cai & @i (Transplantation 2009;88) 124
W, ©—X kHLA %5 8 2-Microglobulin Z J#i L. w6/32,
b2M-02, HCI0€ / 7 u—F Lfifkzav ra—)LE L7,
Y UoSBR%Z W 5 5, LCT, FCM, ICFA #&EfilL ., #
NZNDOFERZBAI I L 72,

[#5H - %] DIIZ A1l +A2+A33+B12+B15+. D213 B13+
B15+B22+B40+DR4 & \» o 7= BT, & & 12 LS-SA
T nMFIfH10,00084 E% 7R L 72, AiERl<ld, D1, Clg
(+). BREt (=), D2ix, Clq (—), Bt () <, &3
I LCT, FCM, ICFA (+) Toh-o7z, BYEmkME M IC X
% Flow beads assay Bpihfili%, FfEGZOER %2R
72, L DHBAHLAYSND 7 u ZAR)GE Sis, R 2 4]
. BOECREE L, AR E KB L Wb 2 Ens,
LA vy 7 F HLAZ N E LchifkEEZ o5, i
RPEAESEIR E LT, B4 7 u ¥ X ) A LTI HLA
VilkZ AL 2MEnH D, ZDk IR LR —>
EFEZ D, BIRTIHIRIALOIRICE £ 278, & b ICHiM
Uz BB I B 2 R (TRALD OEEZHIT I
., ZDWKTH - 7= [gelk I3t TRIEE VW2 5,
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O-11

WAKFlow HLA#ifs2 5 X | & Il (ICFA) I£&%70
7357 MEE R ZE AW BIERBIRE DSADY SR
| FLE D EEAT

Ork B, AL J# S IOE EREE, i 7,
SVEMETL ORE MERT. W HeRT. R k.
i FmRE EN T

© HASRA T MESEEATR iR
*HHERI L ERER AR BE i - A R
P BB ERER SR B B AR

[H] WAKFlow HLA ¥ifk” 7 2 1 & I (ICFA) [BAF,
ICFA (I & II)] &, Luminex € — X LOHiHLA €/ 7
0 —FHURIC X b, HLA & 7 n ik oAk % FrRinic
Bt § 28T H 2, H150 HAFHERE A M enT S 7 &
12T, PR e —Xo8EMmic k. Ly ey MiEho
DSA (s-DSA) fghricE T, DR, DQ MU' DP ¥ifk%x Zh
FIERCHRI A L oo 7o Z L2 L7, E . AR,
AR S HLA L ko atkzaiEb L, 7a27 77
b % %5 L 7 DSA (g-DSA) o4 ICFA (1 & 1I)
HECila 3 4 (75 7 b ICFA i =g-ICFA ) o ki
DWTHEN R N, SRl Fxid g-ICFA ki X % DR,
DQ KO DP ¥ifk ok Bk % il 7z,

[75%:] s-DSA ZRIBHCHTL 72 L > ¥y F oBREE AR
2 Mgz, ICFA (1 & 1I) %M, g-ICFA #:7% FEffi L
72. $-DSA DfFEMTHER & . g ICFA ¥EIC X % g-DSA Dfitrks
BaH L7, THLA E—XDHME /75y 7 E—2XD
HOGHREL ) 281.0% 8 2 2854 g-DSA Bt & oHlE L 72
(&% - B%] s-DSA DTSR & g-ICFAEIZ X % g-DSA O
FEpTS F D Bkt B L 7=,

#il) Case 1- + + Donor ® HLA # : DR15/DR4, DQ6/DQ4
s-DSA (LSSA) : DQ4 (11359.6), DR53 (2064.9)

g-DSA (g-ICFA) : DR 5t (DR-1¥—X : 5.1, DR2E—
2 13.3).

DQ B (DQ-1E—X : 1.6, DQ2E—X :3.0)

CORERD S, g ICFAILIC X 2% ) 2T, 7ry
5 7 M RIS L 72 DSA 122w T, DR MO DQ Hifk ks
WA TRETH 2 2 EWRBR I N, SR L ik
thiZ DP JUARBGHER 232 0 72 2 E D25, 5%, DP Hifkhy
HIEFNC BT 2T 2 L 72w EE 2T 5,

%7z, g ICFA Bz & - THei & 4172 DR, DQ XU DP #ii
Rz i L YURBEETE G O BIRIEIC DT iR & 92
fEd 2V ETH 5,

72

O-12
BARIRZICHE T 5 DQ EE12ER DR

Ok ffT', #EsE ™, kil B, ML A7,
R BET. Bl HE S BT Rl ek,
faA k', R B i et il AR
PNV

" BARTRSERAEDE BEARTIERE AR AR R
CRARIANIEN R BT GAHTR b
*BAATRAER RS PEAAITE Rt IEER AR P e
P BAATRAER AR PEAERTERt S R P R s

(A1) BB T, §iDQFUREE XIS b Ht S
TEh, FFr—=tLyExr b DK% % typing & LABScreen
LCTOIEMRHENEEHRIND L) Icko7, /T, E
WIAEEB RN 2 £, K —d DQ typing DIFHIA
RLTWAHIBEFEL, Z2DEHAD follow up 1ZHEL Wil b
H 2, 421 F D LABScreen A #I 2> 5 DQ iifiEi % 7
L7tz & L7z THiE T 5,

(D53R] BARTRZEBE AR e & A0 R N JE SRR I
PR BE CHAE & LABScreen Ml Hr OEFI1 1661 % R &
L. DQ @ MFI>3000D 125E6) (4B 8 i, M4FET 14, L
fEIET 260, fhle 1 4) Z3BIRL 72, Bk, wind 441
LT DQ typing 13fT>TE 53, HLAfZERTO N7 1
§ A THEMRESIL 7,

(it B« £22] 1240 follow up WIRIZ 0 22 F  (ffmiEfE) ~
3284 HTH -7, DSAHHA 6 B, nDSA Frhins 1 6,

D IADTITAHDY 3, e oML 141, SHEA
HEARTE 1 HITH -7, MiRTOP DQ FiiRixBaE 3 #l. ik
3%, KRB 6HITH -7, DSAHITIZ LABScreen THOE=
VYT RTORDE Y 70 ) LAZFOICHE, MMF b
e LTHe L, —HORERI < MFI 0K N 2§80 7, BKIX
%o 2 Tl LABScreen TOE = Y ¥ 7 &0 75035 1)
HREZ L COMIG L, BK o & & 12 MFL KT L 72,
flo> locus @ DSA b I Nz 1 HlTld 7o 7 b r &I
Folz, DQ RAET S RFICHEMILBED 2 WEEGT b & 2 23, #E
Mgl bHE S TE Y, DQIZoWwTH LABScreen IZ X % €
=5 v 7w REEIHR OFR I I 3 2 LIZHATH
L EEZ LN,
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O-13

HLA #&BusmfiaBERBERESICE TS HLA typing
ZAWEBHROTES HLA REDRE (55 2 3R)

OZN S N
2= TR -S| P11 B = AV
B BT KB B
fHEE IERE . R SR 4

Haa's AN BT A MR
JRHE R
I B -k
#LORF A

" S RS E PRI Hi - R S
* IR S SR SZE R R B i - R S
"R R BT R AR R E /N VR I P A

(5] G4, HLABAscsmfiiafm (Haplo-HSCT) 14X
BrF—Do0BMiE LT, 70, HRDBTEYIE, ¥
AR T %580 2 & MAREEHEG 2 SR, FF—256AT
AEA & 7 % B HLA 2480 & L7280 23 A s (GVL:
graft versus leukemia) IRz HIfF LEME N2 X912k b
SEGIBUIEI L T 5, —75. Haplo-HSCT #155E L 751
D—HBTIE, Hﬁﬂﬂﬁlﬂ’amﬁ%w&b MEE 9 5 A4 HLA 12
REMAEL B 2 WG SN,
[fge « J53R] 20054E 9 H 22 & 20174E 3 12 2S5/ W JEEE N
FHZ T Haplo-HSCT %%/ L. Z D% 5 L 2 16556 [Zik
EREE A (AML): 7, &Y v o8tEAIs (ALL): 8, &
G2 (MPAL): 1] 2045 E U7, HHRROIEE
ez a LRSI, A, RS AHARH >k DNA % HvwT HLA
typing (MBL ¥ = /% —7 HLA) %Z%EfiL 7z, iy 7 b
(MBL UniMAG) 2T FF =26 A TAMEE & & % 3 HLA
RIS RIGT 280 E — X L D REIE & h RIEDH R
X7,
(F5H) 16 L 7216500 8 ikl (AML: 3, ALL: 4, MPAL: 1)
12T R F =25 RTAREA & 7 % B HLA 0 /4% RS
WIZEED 72, AlE HLA DR K% B 7= 8 fERIH 5 FER1Z
A L 72 haplotype 23WIRIf A - — & 572 2 Mfifg B —
k2WHBMEIML, 9 b 3IEFINEE, 2 5EH) ci%aé%ﬁ@
HEo iz,
[%5%%¢] Haplo-HSCT #1556 L 7Efl o<k, s
13 HLAGE{E F2AET % 6 Ttk aiic 81 2 B KR
B ALY S =12k 5T R F =D ATAHEA & 755 HLA
haplotype # 4%, F+—® GVL KT & 5 2 Ei 2 b L
205 escape LEFHEMIELTW2 EEZ 5N Tw5D, FHHIE
FED OB RIERBIES 4 Y S =1tk 254, H—F
—I2 k% GVLAFIZMIfEcE 2w PS5, Haplo-
HSCT #%OFHFIER T3, Z DB OGS -0 BRI AT
7o R —@EPIC B WL TRl A HLA RED A IEZ FHi$ 5 2
LiFATh %,

73

0-14
EMBHMEEiEck T2 r /07 Y iEFxEE L FlEE
T HFIRSE/INA A v —h—DiRET

nH2

Oy BfE", (ufd 22 BRR 7, phigg R
" BEVEE R IN R

* BV ERLR AR B - e

(B] Mo (HSCT) BEic8\w»Tid, |l
Wit 7 EDAVERREIC L Ky 7a 7)) VIED 7, B
7 EE & DR T 2 R aH & B, KRic, TBI 2& &
W R ATLIE % 1T > 7ERI TN Ky 70 7' v IEZ
FlERITIENL L, vy 7u 7y vHinks (VIG) »
TSN EBH D, —J5 IVIG IFHIEYE T #ife (Treg)
ZHEL, ZOMEREIZ MHC Class I o THifid— v F —
(Tregitope) ICHEKT 2 Z E2SHPH L TWw 3, SlEFk 4 1Z
[FIff o> HSCT fiEfil 2 M5z, Treg B4y 1~ — A — % Hl
FE L. IVIG & OB IC D> W TS 217> 7D THET 5,
[771] 50fl oD HSCT 2% & LT, AR O MK
ZERILL . ELISA ¥z X - T, sHLA-G, IL-10, IL-12. + 5
VA7 F— 3V O IRERF (TGF)-B 1. WMt & T
Y VoSBT (SCTLA)-4% Jll5E L 72,

[R5 5061 h314ic TVIG B39 S v 7z, TVIG #f & JE IVIG
HD 2B VT, Bt 7 HH £ TEESHEANA A=A —
WCHBRZIZRD Skd > 7hs, ZNBEICIE, sHLA-G,
IL-10. TGF- 81, sCTLA-4%% IVIG BEIC 35\ T 25 2 B hifi
B23A 53T, — 5 IL- 121308 1A B 2 & P A2 g s n
7.

(5%%] [ HSCT %0 Treg B# D5y 1< — A —1, IVIG
B THREAZLIEZE SN, s 0Z{bidBhbtk
DB XHE TR (GVHD) DX A= X LICB# L Tw 5]
MRS . HSCT 21T 3 IVIG D REGehiE BLAL o R i
TAVRE S NI,
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O-15

EHIERENEINE £ AW e AiE S Mt isiEgIc 7%
FI93LIYETY FREEMNT #IZY O—> O
Eil \mE. I M. AR o7, dul 0
P OBRCL BAK BT —F RR!

VIR RE IR I SRR R AR I - BRI RNF S BT
PLASRT - Y kv AR EH

ey ket

 ENE B RS RS R B R e 2 v v —

[B] SRR RTLE (RIC) 7% V> 7 [l s
Bhl (allo-HSCT) Tix, LIFLIEBMBIC R F—tL o
I b OEMIEASEA ¥ X FIRME & 72 b MR D Y 2
PERDTEDNS, EIBREIOERIN X A ) R LENTED
BB ENS, ShlEkz ik, KRy —7 ¥ — (NGS)
FHOWAZZEICEYD LY Py FHEETHIN Y v —r o
(HIE DS RED> £ 9 D2 BEE L 72,

[754:] #4514 RIC % A>T allo-HSCT  (GEILE: 48 2 4.
MUARREIL 1B, X oA 16 %Kit S a7z 4 flosdiigs
JEEE R (BRI 2 6, B MRS 141, T MR
1), BREmEBHZL, 2. 3. 4. 6. SHEH. 3.
6 A HIC KRR IMEARZER D> & i L 72 RNA 2w, TRB#
5T RF % NGS THEMICHEL, f7u /¥4 7D —
FEEER L., BGER 0BT 2 BiER oMk cRE X
N7ZTRB7u /%47 (LyE¥xv b THllaZa—v) @
U — R RITV, Z OB 2 BT L 72,

(] plcAds (thfi2daHd, #ipH18-27H) & STR #:dH
2\ XY-FISH &% iz ¥ 2 ) X LRI C%e R —%
L 7EBH>TVWD I ERMERL 72, F -2l TRMIR I JFE
BOEREZED, FHHEZHHOPYLE12226.5H  (FEFA184-
301H) Th-o7, BliE1. 2. 3. 4. 6. 8HH. 3.
6 PHHICEITALY Yy P THIK Y v — v 0% (%
WY — FE) ohJEI319.3%—6.16%—2.18%—7.57%
—20.4%—20.5%—20.2%—15.9% & 2FHZBLTIEE A
COEBITE %P FDOLY By Py u— v OB R RO,
[#%¢] NGS 22 Z LICX DiEkDF X ) X LEFTTI
BHTEZR VLY By MIUNERE TR v— v 23887 %
ENTER, S, BRTPUA~OEMEZHREET 5 72012,
SEGIBE B L CRT S 2 08D D B,

74

O-16

Sequence Capture iilc & 3 KIR/\70O% 1 7#is
REELBFACEFIZZFDZHME

OffiE —F'. JF/ bk ®E, WG 20, i skt
fedn BE'. W OE T R, B Bk,
EE S

DBIRR Y RIS R BT MEEEE T
! ENLER AT R ERRITE R AR HTZEHRM
PR AR Rk

tHARS AL IR ER T ey i v 7 —
Yz ) AT 7 e Att

C FIGERIRA: PRAEE I el RS R i S 2 B i ik

(HW] 92 70% 7 —#ile (NK#HiE) <3 L, HLA
T 2R M TH DX 7 —MRIE T v 7 VSRR
(KIR) 13#9150Kkb 13 & DFESIEIE T2 9 2% — (1585 T
2 BlnT) WL, FEETOMEEIZIGER & i
KAlgnz, BETHEOEREE L TOSMLFET S 2 L)
5, AZ EicENT Ty A4 7DH O MR LG o KIR
DBEBETEIZEL D, 2O 2 A2 X > THEAD NK
JEIETEDSHET S 15, KIR B3 T BB R 20 & o F 2 gtk
PP 7Y 7, CHIFFR Y A4 L RAE LU HIV 7 &R
&y RWI0LL Lo GEI#AZ R T 2 E WG I N TL S,
A% TlE NGS % v 72 KIR 7/ Ao htic kv, H
ANCET 2 KIR N7 1Y 4 7OEMER AR H S 2
952 EEHNE L,

(J5i%] 863Mifkd AAAHIZKE DNA Z%5RIc, Tnb bk 7 v 2
RE—2iHMIC X 2 DNA DY & K~ 7 ¥ 7 7 #ifs L
il 2 IC9FEHD A Ty 7 ARHNZ RIS 2 FiETI4 77
VKL 7., 74 77 YV iE% o KIR EEZE K DNA 137
28 LFHA v TER L 72 SeqCap EZ choice (7 2) @
FVI7u—7IC kDL, MiSeq (£ V3 ) D600 A
INFy MDY= v A= F2HL, V—FT7F—%%
E b7 007 7Ly ARGIO KIR B TRIICT 74 X b
L. 20V —=FEoa =Mzl L 7,

[R5 - £22] KIREEBTHOSR - Z2ROMEREN 2 mH
2T, HKREETZNETNDOaE—E0 6 KIRN7r ¥ A
TRHEE L 72, BHHED KIR N7 1 % 4 7 L BEAIKIR N7
vy A TOMREDEAEERELZE 2, 6.4% DA T
FHLKIR N7 v ¥4 7REEICFT 2 E Pl s aE—#
DFEDHD 5Nz, 5. KIR 7L b&d, HAAEH
IZBITBKIRN70 YA 7Dhya 7tz iEd T s
b5,
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O-17 O-18

FBiEEZEOMFR R F—1SEN HLA EDFRICR FEEHBEICED P-19 ITEE
IFIEE & TR HLA class || OFE%

Ok Euwi'. #i ' BH K. /UK FEARE',
ZOWEER. RE SEWI. MEE RISE'. BRIl .
EA

KRB TR R A
AR R R A > 5 —

[(HIM] Fex iz, FBMsIc BT 290 F - —F20 HLA 4T
& (DSA) 1%, 3212 HLA class 1 RGBT 2 HifkTh bH . B
HEFRAHE L & B 2 2 & 23 L 7, HLA class II 13321
PrE TR B MllIc AL TR D, DSA 25EAMilTF I fF
AT 287 I3 AHTH 5, SR BREFHEICE T 2 HLA
class I FEH DM - 54 % X, DSA L BHERHHEL & D
Btk 2 Wt L 72,

[57R] JEE AR BE T B & OIHE G HHEZ 2o
R W2UREGI 2 R & L 2, IFAMRRIC, It HLA ifk %
Luminex 512 & O #HI%E L 72, BHEHEHE(LIZ METAVIR R 2
TS & o TEMilli U 7z, FFARBRLER O o2 b e (o z 410
HLA-DR OB PRI, SRS 200 T B0 & i DA
Xk Ra7V I ETo (4BRE: 0~3 1),
(F5HL] A mefHA% HLA-DR F6BiA a2 7 o h Ul PR T
2., BRI T 1 ChHo7e, MAMMRE HLA-DRFESH 2 a7 &
Ifid ALT il ic #BI %2 32 72 (p=0.035), Ifitd DSA Bt
1352% TdH > 7z, HFAEMHARMIRE O HLA-DR 2358788 (A
ay=3) THo SIEHTIHEHKE (Ra7r=2) Tho
72 13001 & A Iz i DSA BltkRasEh - 72 (88% vs
31% : p=0.024), Ifirh DSA BiERlIc B\, HLA-DR &
FEBVEG 3R FEBVER 2 L CRERITRIE L D T %2 380 72
(F [yefii] 2 vs 0: p=0.037), —J7. DSA EVEREHITIZ,
SR AEAL & FFREEE HLA-DR S6Bi 2 2 7 ICHB 2 B0 % 2> o
7o

[fam] HPResE & TR HLA-DR ZEBLC MBS 2 2 &
PHEZE X, PR HLA-DR 8B 2. Ifirh DSA 2377E
T2 2 LW, BMFRHLETOWRER D EEZ s NK,

75
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O-19
B BIER DSA REDLLE E TCMR/ABMR A\DOFE

P mEE
KAE, ek wg

Oml 550", 7o Wi, 1A
b EDET Bl B R

KR Z R W s e R A AR S e 2 v & —
RGP e 2V R A P B e S R

[HiM) B —RRH0 HLA itk (DSA) WD < D2
VENTWRDS, MEHEIC K 2 HEDAR—FHRITE L, A
gt ciZ, Preformed DSA Bifsikoi#E I X 2 € O ekt
ZIH L, 72 T AEBER G & O ik BdiEi o ~ o5
B G L 72,

[7575] 20134F 9 H DURR I A AR R MM 25 % it T L 72 89EM
ZRIGE L7, DSA M ICIZY > o8Bk2e7438% (LCT. SRL
e Ay bAZETHIE: 27 —n 2, BAllg: 27— 4),
7a—Y%A4 rrazxvyF (FCXM, #v b4 7 T HlE :
median ratio 1.4, BffiiE : 1.7), B —X7 v &A1k
ZN—F )Ry F (VXM, Ay b A 775 A1 K&
U7 7 21 @ ZRZF 1 MFI1000) @ 3 3% 7z, fEfS0
DHE ML 1 AEDAN OIERILA R S OVAREINA D> & FR A 12 ST
L7,

[#55] LCT-T. FCXM-T. VXM-C1® 3 ¢ DSA % i L
7L A, 89 72 b 2401 T DSA KGR H b . Wi
EHBE & 2o 2 DIF 4B, 2 3Bl & 72 o 72 DI 1061,
3L B E o EMlIZ Y e Tth o7, Kz, LCT-B.
FCXM-B, VXM-C20 3T DSA ZHilk L7 & Z 5, 89dH
72 D A5FIT DSA KBS H . W ihh 1 EoARG L & -o
T DF24f, 2 DM E 2o e DI 16HI, 3iEE ML
olDIF 6B TH o7, 8IBD I LBEHLICE - 7= D54
B, 14ELNO TCMR (1261, 1 4ELND ABMR 1 5 4
7257, DSA BRI AR & O BIHE 2 FE L 22 & 2
%, TCMR i3I N & b HE MBI RS o7z
73, ABMR Tld, FCXM-B KU VXM-C2D Bk & IE D
B2sR oz (224 p=0.038J20%0.007),

[#%] THIfE %721 HLA 7 5 2 112xt$ 2 DSA T, 3
HEO—FIEIZNE <, TN D RIS & OBEE XK -
2o — /T, VXM-C20#EH1Z LCT-B % 7213 FCXM-B D
RE—HKT 2D D, Btk 1 4:LAN D ABMR Ji &
ML 722 £ 6, I 1 > THBETH TR 5
ABMR ICHET 2 0ENH 5,

76

0-20
FRBRBIEICKTZ ) VI RREARICHEES X 55H
FRZEDRES

[ECIRN
—1",

OR¥% ', #R FEF' Ak K5 EH
S ooes RE R, CHE MRS hE
Wzl BPe

PR AR T AR AR A
R ERER Y. B IERE

(5] IEEAECTId, P —ReRpik (DSA) ZIEfEI
R LR T 2 2 L I3 o A B R im Lic K E (5T
%, Lo L. B SR 2 8ANC X > TE, Y v oSER
LRGN & 70 0 3EHNC X 2 KD DSA 72 0 2885153
W2 GE»AL %,

[(HW] Tk i, V) v oSBREEEGEBRORERHE I8 2 5.2 %
27z Rituximab - Thymoglobulin @ 2 ##[lc>wTL v Ex
v M E D S Rk 2 RO FHIZRET 2 kL FF—) v
2SER_E MR REYUR & IR 9 2 57k oA IS W TR
W 212 5 =D THE T 5,

(AR E L OHIE] WL, HELTFBERRY: Bl R T
RN AT L 7ERITh 5, B, Ly ET Y Ml
HHh2 o 3R 2 RET 2718 F =1 v osBR Lol
P 2 W3S 2 RO AR E T vk A (CDC-
XM « FCXM-IgG) & Solid phase assay #1755 7=,

(R3] FEHI2 838 L 72 DSA BEtEfRik<ld, A OARLIIL
W2 5\ T CDC-XM - FCXM-1G 12341 By s % 73 L 7228
PRFFIME ClEEt b L7, 72, FAlZ2#3E L 72 DSA R
MR TIE, SR OERZIE 2 FiE & TRUPLIMT & X
% £ CDC-XM % FCXM-IgG o MFI g 238551t L 72 %3 Solid
phase assay Tl3iE & A & nMFIEDEE# DL b o7z,
(B 4] RO R o BB 8 1) 5 Rituximab £
Thymoglobulin 7 SR # KL 7L By T I
25 HSR 2 IR b #HI 2 bR 2 52 R — Y v oREk B
AN AP 2 B 5 2 J7iE 2 Ei T 5 Z & TiEfEZR CDC-
XM - FCXM-IgG O#EHRHES IR 2 LEZ 6D,
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Genome-wide association study reveals strong
association of HLA-DR/DQ region with childhood
nephrotic syndrome

OXiaoyuan Jia', Tomoko Horinouchi’, Yuki Hitomi',
Akemi Shono®, Seik-Soon Khor', Yosuke Omae',
Kandai Nozu’, Kaname Kojima®, Yosuke Kawai’,
Masao Nagasaki’, Katsushi Tokunaga', Kazumoto lijima*

' Department of Human Genetics, Graduate School of
Medicine, The University of Tokyo, Tokyo, Japan

? Department of Pediatrics, Graduate School of Medicine,
Kobe University, Kobe, Japan

’ Department of Integrative Genomics, Tohoku Medical
Megabank Organization, Tohoku University, Sendai,
Japan

Aim: To identify genetic factors of childhood nephrotic
syndrome (NS), we performed a genome-wide association
study (GWAS) in Japanese.

Methods: 285 cases and 419 healthy controls were used
for GWAS and whole-genome imputation was performed.
Replication was performed in 288 cases and 719 controls.
Genotyping for HLA-DRBI1/-DQBI was conducted by PCR-
SSO (sequence-specific oligonucleotide probing) method.
Results: In GWAS, the most significant signal was detected
in HLA-DR/DQ region (rs3134996, P=2.39x10"). HLA-
DRBI1*08:02 (Pc=1.19x10", Pc indicates corrected
P-value), DRBI1*13:02 (Pc=5.30x10") and DQBI*06:04
(Pc=9.17x10"") were highly associated with disease.
HLA-DRBI1*08:02-DQBI1%03:02 (Pc=5.73x10", Odds ratio
(OR) =4.50) and HLA-DRBI*13:02-DQBI1*06:04 (Pc=
1.83x10"°, OR=0.11) were identified as the strongest
susceptible and protective haplotype, respectively. HLA-
DRBI*08:02-DQB1703:02 showed a higher frequency in
patients with steroid resistant history than the ones
without such history (Pc=2.01x107%).

77

0-22

FOXP3 rs3761548 genotype |& FFigtEk aitiEERIS
IKEFZR704 REBREDV RV 77V 9—TH>

Ol &, KRB 748
IR SRR ER RO AP 7E R AL - BAEsRlE

(E] HIEEYE T MRl 2R SOS (ACR) DR,
P N —ZINE O M T 53 2 MlleT, FOXP313 % Dk
e~ A ¥ —E{ZFTH b polymorphism 23FET 5 Z &
WHISNTWS, AfEDOHNIX, ACRIZEIT S FOXP3D
polymorphism D&% MEf L 7,
(535] BATRAERIFREA1026] 0 L > © x> b RS IR ER
Z T, FOXP3-3279 A/C (rs3761548) @ SNP % HIE L
7eo ACR, #1FF— T EIGENE, de novo DSA IZXIY %
FOXP 3-SNP DB % fithit L 7z,
(3R - 2] M40 H LN O ACR 121661 (15.7%) 1238
D, IBLLHBATUA NIRFIETH 57, JAREICEL &
AT HA FREIZAT a4 FEZE ACR % 920.45+392.39
glzxt L, &Pk ACR 11995 00+985.42mg Tdh - 7z,
FOXP3r337615480) SNP I & % ACR J&hit & DBJHE XA D
el o 723, A/C+A/A genotype X, C/C genotype (T Lt
NCTHREIZ SRAR OFIELR I 2 & 2fER L 72 (A/C+
A/A vs C/C; ##fa7z L ,SSAR,SRAR, 85.71%, 0%, 14.29%
vS. 83.58%, 16.42%, 0%)., ACR FJERFICE TS, MLR T
DI R F— CDA'T Mg ix. A/C+A/A genotype 73 C/
C genotype IZHRTHEINEMEZ R L, 7, &£TD ACR
FHEGNEMTTO DSA SEETH > 723, itk 1 »H T de
novo DSA HBI 1% C/C genotype : A/C+A/A genotype T
20% : 80% CTd b, DSAFEAIZEIT 5 FOXP3-SNP D573
AR XN, AvkleEEfsOR (ACR) IBWw<T, A7 1
4’ PPk 2 R 2 2 Lk, A AT a4 Foil
R G-I OB Kk 2REBE(L 2 ) A THEETH S,
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MICA-129Z2 BIERBDBEZERFTH S

Ol W1, AR #75

FUR PR B RS BRI AT AT

[E#9] MIC %2 ULBP % £ @ MHC 7 5 2 1 ¥y 1%, JhMA
NK Lt 7% —TH2NKG2D DY Ay FELTHSATY
2, 77, SRR L 7 £ O RIEEREICB W T
X, y 0 THlE® CDS T Mifid HIc5HT 2 NK L& 7% —
DG T 3 EHEE ST B8, BiERPIRBER IR I N T
Wi, i, MICASFD129% 7 3 7 kKs8I 5%
B (VI29M) %3 NKG2D 76 % Sl 9 3 & s 237 S,
BTN EORSZITE W CRAEMEIRBIZ B 1T 5 MICA-129
SR ORHEEZRE L, SHIXELHRICE T 5 MICA-129
& HLA 81> B gt L 7z,

(U5 ] HLA 2 BEAI O H AR A& 2R B #5102 44, (@5 %
H#%2004 %2 xR & LT, MICA-VI29M I % )iz §° % SNP
(rs1051792) DL TUSHNE % Hldhist L 72,

[fE5L - ] BEEMICE T 2 MICA-129V MO H &
B (91.1% vs 74.7%, OR=3.44, Pc=7.61E-06) % # ®
720 BEZRIZBIAT X D HLA-B*52% DRB1*15:02 & o) B3 As
WEIN TV A 79, HLA-B, MICA, DRB1® 3 ECiiaf L
72 & 2 A, B*52-MICA-129V-DRB1*15:02 [0 - H3
oot (HF=0.162), F7-. B*52-MICA-129V (26.2%
vs 14.4%, OR=2.11, Pc=0.001) ® VY 22 (v Vi) iE.
B*52-MICA-129V-DRB1*15:02 (21.6% vs 13.6%, OR=1.74,
Pc=0.029) X b, B*52 (26.8% vs 14.4%, OR=2.18
Pc=0.0006) L% THo7, I6Ic. 20— AT
fTo7= L 2 A, B*52% MICA-129V |3 7 N Z Ui C B 200
FIED VY A VKT E > TWB T EARBI N,

78

0-24

SH2B3BIZFZEISECREMEFRDKRBIBHM &BE
EX)

Ol ', 3T
P13 R
LT ANy T

AR A e AT
BOR'S RW WAL e RRSET
WE. KM ER

R P S e
* S A

(Br) B CMEEIFR (AIH) & J5 Sk I 1 I %
(PBC) 13 iaRE0iga, FEZ, AR 5 H A2k
WIBTH 2, A IZHLANT QY A T DD DIRKDEE
BEZM L BE T 2 2 L 2SI LT E X, Src homology
2 adaptor protein 3 (SH2B3) EE1 13122412 fziE L, T H
JaiEMAL, TNF o 8otk -o—>7Th h ., GWAS fi#hro
. SRRV RBETETH B rs318450413 A ADHD
e iR (HCEMEITR, 1 BIERYE, vV 7y 20k y)
VBN D B 2 EPWE I N TS, RIS TIE SH2B3
BIET 4D O SR B O BIESZ VI B T 2 20 &
IO VTHE 21T 7,

[753:] AIH B (1584). PBC B (32744). H sk
W (AIP) ¥ (1604) & L O A (32544) 12DwT
SH2B3WEFIND 153184504% &L 4 DD T I NZ AL EV
#{fo7, ¥4 E¥ 73 TagMan Probe % J{\>7- Real Time
PCR #: (StepOne Plus,ABI) Tf7- 7z,

(5 5] HERERY SNP T & 2 rs31845041% 3%, s A% fi¢
7970/ BT FE L o T, D D 3 >D% R LD
2y 7 CTD >0.9 LAV CH o 7, ME—, rsI1065904
@ minor allele frequency 13 AIH B35 123 T & & Ll
L CTHBEIEETHD (OR=0.68, Pc=0.025). ¥HENHM:
EBBHL TR LIS N, HEENT T Y A TIRITORE R
T 12D 7a ¥4 7HAIH (OR=0.67, P=0.013), AIP
(OR=0.70, P=0.035) A BICHEBEYMELBEHL T\w2
ZEHIIL 7,

(£4] SHZBSEIET-4RIIHARNCE T 2 H O MEITER
DPEIRTLME: & B & 2 B EE 2 F 72 LT 3 ARk
Vb5,
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0-25
b MEY I RZBAW: DSA ELXH#FEOEHANRIFT

OMIIL SR—ER', HE #2' JIPE SRR
KRB kit

VIRERAE WAL - RS
* BAKBER (BR)

[H#] Donor-specific-antibody (DSA) (&, MMk
RSOGO RN &5 2 5T VB0, FEED A A =X LZ
AHTH D, BURTIEIMIGINAE T EIIEZ SN TRy,
<7 AE TV T, DSA EEAMMEASNEC B I AT 2
IR 228, & Mo DSA IR E oW 13
METH %, DSAFELER I Z R LRWT D780, BIERIERSET
H5HNSG w7 AT, b bOfEHYHEE EEI L b
b= 2% HwT, #LHLA JUREA > ZE T MAERL 7,
(715] HLA %7 % 2 FBORRIMEZEER (L Ex v b
) & BURFRIESS L 72 B —ffl) %, human-CD40Ligand % &
WL vz~ Al LT, 3 HEIEARKEL T &
TOMM%E NSG =7 A5 L, FHHEICHUE IR L 72 [F
— F >+ —{ll PBMC THJZEZ4T o7, 2D~ ADKMIMNFD
human-total IgG fi% Cytometric Bead Array" <. #i HLA
YA 12 WAKFlow® % I \» 72 Luminex i CaFMl L 72, #i
HLA $ii#ffilc->\v>CT, mean fluorescence intensity (MFI)
10084 | 7%z Hiffi it & e L 72

(KGR - £ EH O HLA ODflAaGbE 270, £2Tot
Mbeo 2 (N=9) iIcB8WwT, REBRRNLY, e MMbe
7 2 DI H T, human total-IgG D L2377 (A
fili © 3379 g/ml), Hi HLA Hifkffiic >wvC, —Ho 7 v
DH DSA FELEZ R DTS (e MFL - 4134)  Ke4 %7 Y v
® Non-DSA EEA: %0 7z (e MFL @ 2811), EEA: S 47z
Non-DSA 122V T, —EDMHINZFRD D> 7ohy, I
Non-DSA & Lt L ¢, DSA DpEEDMfERTH D, DSA
PEAIIHI 2409 723, in vitro W3R H 2 LB A, I
ke Cch B, FHL e ZAEFTNIE, DSABEAED A )
Z R LRENTICA M 7 in vivo & FL & 7 5 A HEE 0 i et
ZERT AR LT, BANTIC de novo DSA R
EE2EHRETVERD I B EEZONS,

79

0-26

R —7 2% — (NGS) ZAWF AT )L MHC
VSR BLEFHINEY T EDORRE

OfA =, Bl 7", REF #u°, AN 2
VAU E R RS SRAEEIIZERT 7 SRR
 HURBERIERERY: BEABRITZERT 27 TN RE T I

* S EGREDTZET T A AR v 8 —

(H] 7A7F iz b A I Tw 2 EREY YL Tdh
DL 74V ARBREZ IR T 7 F VIS O FHIZ 13 MHC
SRk BB T 5 2 LDHEETHDL, THTPNLEELD L
T2 HEFRY Lo MHC (%, E{ETEEIC X D #%o MHC
TULEHGLTWE I s, L lEINE T2 cDNA Y
U=V BRI E DAL TR ITHTERD, S, LD
NAZAN—=T"y ML EV T RITH) Tk — 7
¥ — (NGS) %7 MHC 7 5 2 LT RS A E v 7k
DRI ERA T,

(5] 4 ZFEOBAIMHAC 7 5 2 17 A% W OUAE A ok
cDNAMfli# ZNnFnF v 7L —F & LT, exon2-4DH
580bp % PCR #{IE#& & cWi At L. Ton PGM T —
Y ALT, V7 7Ly AIE, IPD-MHC Database 12 &%
ENTVBT7AXYILMHC 75 217 V) LIRS D 5
L. exon2-473E—ES & 3 7V Vv E T v— 7L L 7 HE
D7 7 ANEER LAV, fonie =T VAT =905
Blast fi#ffi# X — R & L7ZZAEOFEICE D 7V ILELIETY
W IN—TRFFEL 72,

(RS - 58] LRk L7227V v & ¢cDNA 7 u—=
VI TORRERIE LI E A, AFFEICED ¢cDNA 71—
SV VBTSN T I A RIZIEETHRIETE 2 2 &3]
SN0 T, ARk VI 72V — FEUE cDNA 7
O—= Y RN e — v BOEG LSO D |
BT VNOFHER ERNCKRETTETH - %2, . B
@ major 7 VL&A T BEIEKIZOWT S major 7V L% E
BB T2 L8 TER, 612, 70— 7 Tl3MHm
HTE2ho 7&FEBL O minor 7V Vi oW T HEHATEET
Hote, RFEG O Z 14 774 LLTED . Ton
PGM % Hl > 7l >/ &L, @ %s MHC ¥ 4 v 7'F
e LTRETE 2,
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0-27

FHMAEV A IV ADKEETERET S 7AVTILAE
ZHEI 2HRABTERFOLY / LERERICK SREE

Ofris iz, fex R
EA HE.M B

" Polat Meripet',

P BUEAERTSERT R ) BRI A OV RS
* BULAERFAE T IR 7 2 5 2 BIFE T — &
LR P

[HM] 4-AiiE™Y 4 LA (BLV) 13 B fllaM:IEE < H 2 Hi b
MR 28 ER L F a4 L AT, RIS
LREGBEANEELZ 52 C05s, mEEEFIclilaiEzn
72 BLV#EEFoaEe -t L TRINLZBLVOTur AL
2B, JEEETTE X OVBLV {E1E Y A 7 Ol G H 22 iR
Thsb, INFTHRLIE, Tav AL REIFED YL MHC
(BoLA) 7V IV EMBIZRTHEREETHRL TELD,
27 ) LEMNRE LERGEIRZEIN Tz, 22 TA
fFEclx, 7avA v 2m LT 2EEEBR T2 RET S
72, AAEEO BLAIMG 07 ) MEIETEHWT, a4
NAROMES X UL ) LSNP 4 4 €y PRt
[5ik] 4440 BEAfE %, B7 07 A L 2 & (26680),
TuA N A (85U), M7 R AL AR (930H) O 3 FEC
B LB, (70w 4OV A RER E &7 1 4 )L A B
xE VT, &7 7 MHBEENT AT 7,

[§E5)] F v 7 LD54,00ISNP D9 &, KiffkDH v 7L
T, A= FE>99%, v A F—7 Y ILHE> 1 %, Hardy-
Weinberg - p>0.001 %72 L 72 SNP = — 74 —%332,919
SNPHHi S, 207 /7 647 —yaryl/{T (A )
131.021 CTH > 72, Ht W THBEMRITICLE D 7r 7 4 L AH
EEREICHBIT 2 SNP 2R L7 & 25, 23F ik L
? 7 ¥ MHC (BoLA) fHIER N 2> 5 2 A FF (rs29026690 &
rs17872126) . 22%F 4tk > CNTN3ME (L T2 5 1 A F
(rs110616206) #4172,

[fa$6] AWfgiic X D, BoLA fHig»HED 12 BLV 7u v A L
AREPMELTOIHBHS L ERD, I5IC7RT7A LR
HAENET 297272 SNP b S 4, BLV ofF LR T2 &
ZIRHEET T PRI YR & e 2 ) 2 7 DHIER & X D AEE
12T BEMHE & o T,

80

0-28

YAIOIZEYJIKEITB7Y MHC (SLA) 75X
N N\TO% 17 L SEIERIR & DBIR

O%HE ey o feBI, mE e, @2 IR
A B ORE ES N S8R0 VERN R
VafR s B W 10

S S T G
U BRI AT B2 L ER 7
SRl A 2 AR

(HIN] 7% D740 £ O%REE I, 7% MHC (SLA)
n7uag 47 (Hp) &OBJEMEIIRE INTWS, Frld,
RN DOEEREY 75 TH B A 70 I =y s (MMPs)
IZE W T 8fiHD Hp Z#[HE L, Hp & MFEPEAY v /3EKIK
o & DEIRIC O WTHE LT &, Sk, BhHiHKo SLA
27 7 A 1I- Hp & BhaAEDBER % MET L 72,

[57R] FAERSIIM (20084 6 H~20174E 2 H) ICfilE S
7= Bhi REK 1 3288 & ffAEKO8UE IC D »T, PCR-SSP ¥:ic Xk )
DRBI, DQBI1 # 4 7ZFE L, Hp Z2#E L7z, Zho DK
BT BIER]D, 146D AERIC oW, Hp RO STtk (2
ORI, R, BEETE) S EEHE I X
D ENT L 72,

(& - B%] 2K O ZIE# 1L, Hp-0.13% FFO KA
<. 0.16,0.17, 0.18, 0.37D T Nh % HEO RKASE B> -
7z (P<0.05), Hp-0.13%72130.16% oKD EZIEH 12
ik <, Hp-0.18%F 7 130.23 % FrofEK Cldiio - 7z (P<
0.05), MEFEIZ. Hp-0.23%2F>RHKTIZA 74 <, 0.17,
0.18, 0.37D VI N D ZFEORIKTIEL -7 (P<0.001),
SLEPE TR, BEE AL, Hp-0.7% R oMM & 2SR L
7Bt fiho) Hp % RO RRERK % 2SR L 7= 556 & D BRICH
ot (P<0.05), 7z, MR Hp oA EEZ %<,
RHR D B e 740 Hp RICHRAED - 72, Hp-0.23% §F
ORHKDPEFED D 70 E v ) fERIE, 2@ Hp DK ftho
Hp DK & AR TIRFE T, L O /NEETEOMEMICH 2 &)
FrxonFTomst L7k, ZOMDOZIEEL I
FHIZOWTHE Hp T X 2R A o2 &6, SLA
77 2 IR TIE, N6 DFPHICKT 2 EEO HTEE T
Tl \was, MMPs QBT X 28R - EIKICHEHTH
bEEZLNT,
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—fixE 8 / Z Dt

0-29 0-30

EEGHRAERERBOBN > CA—HAFVILOET  ERGRERBRERHEH > CO—hRT7 VIO
(n (1

ORH wabh ' ik EOHRE bl XY Ok ', BH whb* i X' 2 8
dulr &' L &AL A &b B PR R AH AR EF R Bt g Rz
(1S SN 7 B 3/ v T N VAN = I (1= AR IR fefr IR

CHAF TN 7 ey 7 ik v 5 — " ARSI AR e R IS A

* HAARA T M AT h S M T2 T CHARFRAFAIN T a2 v Y —

[H%] HLA- C*03:231%, C*03:04:01:02 (Cwl10) o 1 HiJLiE (B] HARFFHETik, BN F—8RFEDO HLA ¥ £ ©
HaTh ) SBIRNRA T 54 2 v 705 IR BT & 11 Y ZIZNGS OB AZBH L TED, HLA F—F XR—2 0D
TOLLTEEED R O S E NS, SR, CO3:23 & HES N HISEROIER E V) 2 Lo ZINEOMIUC ) AT WS,
7RI O W T AR . X D HR OB 2 AL, & ZzohT, VFEFEBICEERS Y, —EOBHHEZ D,
512, HARNEN T OIS 346 % flght L 72 D THRE T %, 2O CH—ARADTYNERRE LT, 4 ¥ 1 3
[/53£) PCR-rSSOP % J5# & L 7= WAKFlow % 4 & v 733 GV 106 8 FTOWMIIZ MR L 72D Tl
T C*03:23 & HIE S AUHE U v SERDME S 7z 1 BRI T3,
W, LCT Tyl & DRI Z MR L 72, £/, 20104F 4 U5 ] M A B cPiing & o KB 251 1 o HLA-
A7 6812 Al 4 FE T L 72 HLA &I/ K+ — o C*'07IntV (fi44) & HLA-C*03:23%2 %R & L7, Cu—2
FAE Y TR S C03:23D 5 FHEIE, HEE T a8 A 2R RIEE T, 27—y LY AL by —F X
7B X OHARICE T 2SS HIC O THE L 2, v A CHI RS % YerE L 7z, £ 72, Nextera DNA Sample
[FEH] M#EMkiZ, LCT T Cw9s X O Cwl0DFilliLi & o Prep kit (£ L 3 F4%k) ZHWwTMiSeq T —27 T 2%
Gz @B lsho ., C03:231F, 2FE 81 HRMICFMi L 7>, HLA Analysis Pipeline (Ev v#t) 2k b F—%%
72 DNA 7 A ¥ > 7128\ 7240, 686Kk h60k 4k (0.025%) FRNT L 72, HUS L 723550051 2 C*07IntV 1% C*07:02:01:01 &
R E L, #EEN TS A4 7 A*26:01-C*03:23-B*40:02  C*03:231% C*03:04:01:02D3FHERF & B L 72,
(53/6085tk) TH o7, REICEBIT S FHE I, (5L - 4] C*O7IntV 24 > ra Yy 3 D5 A7 542w
(0.026%). JuM (0.023%). HfgdkkE (0.016%), PHHH A D—HE R X > T, GT-AG HIDSHiL, Ak 2 7
28k (0.010%). AtiEE (0.008%). Wi# (0.005%). #Hk SALVIBRIST 7L -7 FRAEL, EHE Cwi
(0.002%) & g% % 3 72, AR L kol bEZ o5, C03:231Z2 7Y V3D
(¥ && - FE] C03:231 3 MIFFIBT TIES % Cwl0H1E —HRIEEC X 2R AT I IS 7L — LY 7
DGR SNT, =7V v 3ol HEERTZ Y v FEAT, EHR CWI0PURZ IR L 2o 7 D S 5,
DAXYEVTIZEDRERA TS5 v 724U R jEM: znEn, oEMIcHIICHEE R 5.2 2B RIIHD ko
DRBING, Z0C03:23IF HANENTEEREEIN 7,
T3 2 &R CH03:238 X 1N C*03:04 (Cwl0) lZWv 3N NGS ek O SR 2 B I IR B RO
A*26:01-B*40:02 & DG A PHIRDO 5D T L, 51T EWMHATH D, S, HARAANENFE, B3 hisirEsiss
HLA-CIZ KIRUAY FTHB I LhEDNS, BHEOKICIZ MHSINZ 7 VNV ERBET 2 FETH S, HLA RO
ER AWK D 5N B, il % B © & 2 NGS i, RELICEET 207 b iR
BIETHATIEFBUREZ HEW T 2 2 L 3T D, £m Bl s, BHIERICERTHE EEZ D,
D & 9 HIMFEEORAEIC & 2 YRR IEBRIER Ic B LTk
EHMTHDZLEHELD,

81
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0-31
EEMatkicEs (T3 HLA-E. -F. -G 3 FDHHR

OFE=¢
i

L SN ST
il

H#+*. Daniel E Geraghty®,

B LSV NS
i Y VAV SR PRV
* Fred Hutchinson Cancer Research Center

[H] HLA-E, -F, -G 3. Z0Z0ED 2 I3 75T
NKL2 77— Ay FThh, InziL T NKMEL
E DRI OIEEZHIH L Twd EEZ LN TV S,
ZDI, s FREREIS T L LTH oW 558 ClH
SN, FFICEESTFICBWTIE, NS DEEIZBIT 3 FH
&R - P L OBENS SRS NTW S, UL,
HLA-E. HLA-F, HLA-G D4 T DOFH & EE LS & o
AT L 720 D137 < EEHIIEMEIC 8\ »WT HLA-E, -F,
-G T DFEBLZ MR TR WG S v, 2 2CIEEE
128} % HLA-E, -F, -G HiEOREMEN 2 HIME LT, B
EHINERRIC B 2 HLA-E, -F. -G OFBER%211- 7=,
[Uiik] REEMRark (B4 b« HT-29, w43 {b : DLD-1,
&1t : Colo205) C& 1} % HLA-E, -F, -G 1%z
FACS I THEHT L 72, #1 HLA-E $ifk. 3 FEo$i HLA-G $ifk,
6 fEO#T HLA-F Hifk ¥ X 0091 pan HLA class 1§72 L
T % 11-o 72,

(559 - £%¢] HLA 7 5 2 1 5 F%. Colo205, HT-29(c ¥
B L. DLD-1IIZ i3 M & 7 d> - 72, HLA-E 13 Colo20512
DA S, HLAF (3 3 FkECoMaE it S,
HLA-G 1Z 3 #Re Tt S e dr o 72, SL4E, e Lo
HLA-G 2B LIS 2 L 0 REVL WH, Tk ol
Faat U 2 RIGEAlEkk <13 HLA-G 38 S e > 72, HLA
25 A1 T 2FEBLL Twiw DLD-112 % HLA-F 1388 < %
BLTwaZ &, HAIFTTIT, ISR I 35 TR
BEARIZ BT HLA-F 2SEEHIIIC B L Tw 3 2 & 2 HER
LTEh., Y EofER» S, T4 ld, HLAF oFELHfaD
AL HET 2R D 2D TR W EE A, Mlllakkz
W LT 2D T3,

82

0-32

FEEREMIER D HPA-3a Fifdic & D il m/ VR4
HEULie—BH

Oy ', JEL e,
JAHE REFL b BT
e e R OB

A WY W fRR
RN REEE'. B pEe
R RRT

IR BRI RE SRR

* IR ESRAIRIE B

*SLILFRRbE MRAL

" HARAFARE 7y 7 il v 8 —

U IR E I RAAIR I R RRE R AT I - S N RHIFZE 0 1

(IxCoic] BE, dEmmImiEso#Ebid & U<, HLA
Pifk® HPA JUA DRI ThI Ty, T ORE, Hifthsis
If#% -LR480 (LUF FFP) %l L 7= I sctiuidi: (PE) #4812
FEENE HIE 2 I/ IMRE D % 588, FFP Hic& T\ 72 HPA
PiRDEIN &% 2 o ISER 2 R L 72D TG T 2,

Uit Je OV AR %] 37z, AB 7 RhD Btk 19XX 4RI
FORCRERAIEAE & s S L, BHTEA L oz, B 5
16668, Rz K — & L EREBM2 it L 7-08, B4
BITFEEDS I L7, 2704 F - GuEHIHIEE - vy ¥
< 7 DG E R AT L 720328509 97, PE 23R I kR X
Tz, 20XX Y HIcHiPEIc T, PE Bl 1 IRFlEB2 12 FE 2L
EHEDA LN, TS SIS HEIL 72, EHD 1k
MNASNT, WIEZZL L L 2 ANVMEEDS PE BRI D
20.175/uL % 50.175/uL L IAE T LTz, PURLIC & 465
DR ERBD 7720, BEHREI/NME (PC) 10 % Bl L
6 YBEAE X e, BH BV DRE DA 5 T,
SHIMEE L Twiz7zo, 2 HiEER T PC 2105479
WL L 72, 20813, G4 iV & HUEER o [l % 2
&, 1200 HIC XM IREA319.6 /7 /ul £ T LA L, BB
E o7, PEICfi] L7z FFP5A® 9 & 1 Al HPA-3a Hifk.
M 1 ANz HPA-5b fiufk skt S 7z, B35 HPA Ali% HPA-
3a/3a. -5a/baTH H . HPA-3abifklF10fE4H ¢S PIFT-FCM
ekt & 72 b . HPA-3a Fiffic X 2 Sl i MR AME &
BT L 72, BFM & MK O KOG % PIFT-FCM 12 CTHER
L7z b 25, Wifnnmidat:, wnss s sgbie, v skm
wEr izt ch o7,

(4] g ko HPA JUAnEE & 72 > T, flEgsic
HE R IM/IRD 23F64:§ 2 2 L IZIER ISR TH %23, FFP
& F Tz Nak' Jifkic & b R MR 2358 2 -
T HEHlDRE SN Cw 5, MUREAIEE A%, S0diZ iR
WO R S Bk, fhiE o HPA Jifkz 27 ) —= v
78 HNEDH D,
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ATZVIRRT—

P-1

HLA#fiEZX 2V —=>% (Flow PRA) TI0L&E% &L
BEMBUIZETRE ICTRREL fc—F

OmA B, A BORER', B EME'
A 2 A4 T A RN HEAC
I BE

AR R iE PSRRI R O A A AR AL
AR

At R Rl AR

" A B AR R e B A

[H] Behbniic HLA JUEA. Vv 8Bk m 2~y F#&
. HLA Juifii % M9 2 HIE A AR A E L 2> Tw
%, & HLA #ifk 2 2 ) —=> 2 (Flow PRA) CIfiLi % &
QPR & QPR L 7= 456 C WEEE (el L 7m0 & R L 72 0 TR
T2,

[J5ik] AN, #4350 HLA # 4 €~ 7" A,B,DRB1,DQBI152
M, Vv o8BkZ v 2=y F12 LCT ¥, AHG-LCT ¥, FCM
W92, HLA 413 Flow PRAW: (2521, 79 A1)
Labscreen Single Antigen (LAFLSSA) (77X 1, 77 A
) #HCTHEL %,

[fE5] v v o8k o 2= v 513 LCT %, AHG-LCT ¥,
FCM i & §_CEETH - 72, HLA §ifkix Flow PRA T2
AT CIRRNZKEZR L, 77 AN BEREEEbn 2
W72, MEZUBEL CHRE L BRI 7921875
AN B PG Z R L7z, # 2T LSSA %920 L 755 5H 7 5
A1, 77 ANICHIERIEZE R L7h, witd B —kE
Witk (LUF DSA) kEtEcdh, 77 ANIEHSHUR
b MFI (1146) %R L 7,

[#%2] HLA Hiftkz 9 d 210 b 7 W IR RIGZ R T I &
37 S FHFET 5, DSA % Rk X 200 X 9 ICHIE LR L
THEIfE L CHMiT 2 B RELEBLHETH L LELLND,
L2 L7235 SR OREF T3 B EPifk i $ 2 $ipvRms
Nz, 5B 6N % B TRE L7z,

83

P-2
IEh—7DR%3 HLA HiAORREMICET 3185
Ot A,

NI 63 AN
A #5°,

Ry HER
LGN
HULE 7S C RN

iy 2ET NEFEE WAL
e ME—ER'. I =M
o - il —%

" HARA TG 7w v 7 ik v 5 —
© HASR A FAEAGEE AR S v 8 —

(13U &ic] HLA @AM/ MRALGIR O 388w Akt & LCH
V5TV 5 WAKFlowlCFA (%, SR DB o r»
LILR=—AT v AR THYH, 2HEDOE/ 7u—F i
HEHWLEZETa, ,ZI TR a, AL ViEfRIcE b —
7% FFO HLA Jifc b g cdh 5., % < @ HLA Fifkix
A, FAAL VI E b —=7%2A L., MVIMERIIAIG % Bk
LZEBHMONTVRED, a, F XL VI =7 %2F>
HLA iz + 2 iiEtoizz Sncwniz vy, Safks
1. in vitro IfI/MRE BHER % O CREREAL D ¥ 72 5 HLA
PiADBERZFHI L . ARG AMEIC >V TS %2175 72
DTRET 5,
[(FkE X O] HLA DT D o, ,E 7213 a, B X A4 Vi
IY =727 5%/ 7a—F APk (3F10, w6/32) Z{li
L7, 7. HLA BB HERINED 9 5. a, B XA Vi
Rlcze b—=7%2H7 % LS SADIFEZMH L 7%,
MLE L CTa,, N A A DA% T % BRIE 5 % 6 L
72, B/ 70 —F UHiRIZ0-1,000ng/mL, P IZ2" 127
WL, g OEEEICE VT PIFT I L W HilkRfFeE., £
72 in vitro MR E &Rz W CE R 2 T L 7,
[f8iEs L OoE%] £/ 7u—Fudifk (w6/32) DEERIZ,
PUAIREES] . 3ng/mL 2 6 GEAZERZ RO 7 (19.2+10.0%,
p<0.01), FkIc, 3 ADIIMEHERIMECE T HER
1?& (83.7£10.7%, p<0.01) 2B EDPE, a,FAA
% T 2 YU IR INA )G 2 £ S 2 W RgME» R
éﬁf:o ¥/, o, BERa, F AL v 2T 2E/ 70—
f»ﬁ%%lUMF®w?ﬂ$\f%@ﬁi%ﬁb@ﬁﬁ%
WZEERBD o7, TDIZ DS, HLA JUEADFEATRALO
HEORIMMERICHEL2 523, Z20ERLARETH 2
CEWNRBI N,
(tam] FRakiphso ¥7s 2 HLA $itk o /MRS~ D 5
HIIERE EHENE NS &, X F— 7 DRk 2Hik
ZHTTRE e ARSI G L £ 2 o,
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P-3

LABScreen Single Antigen Supplement EA | &
D HLA B{EFLARILTO DSA #IE% LET—HI

OkRK BN U B e T fafl &
MeOFEBh, FOR ZEX. F ST WK 4

ACHEE R e B - FalLes

(12U 2] HLA FufARa L& s et 2 amic &
W R — OEE PHURBEE G 2 W 2 10 H 7 o Tb s
ARG ETH 5,

AT 12 20104F X b LABScreen Single Antigen % ff \»
7 HLAFEBE 27> TE D, 201744 A X D, HAA
Di#199% D HLA &5+ % #85E T & 5 LABScreen Single
Antigen Supplement Z & A L 7,

Al AR EEAL 72 2 LI & 0 BRI I HLA
B LV P —FRrEUE (BUT DSA) HIE % L7
W EREEBR L 7o THET S,

CREGI] B8 6 7 HIRIZABZ R — & L 7B RIS A & it
L&, Bifiioy v 8k7 v 2= v 513 LCT, FCXM
HickEtEch o7,

B 7 4R ICHEAT L 72 Y v o8Bk 7 m A< v F12 T LCT,

FCXM 23514 & 7% - 72 7= &, LABScreen Single Antigen %
L7 & 2%, DQBI*05:01, DQB1*05:02(2 %9 % Hifds
Bt &3, R+ —HLA ¥ 4 7Td % DQB1*05:030 & —
AT EH EFN TR WS, DQB1*05:0312 %7 2 SOt &
AT dH 7, LABScreen Single Antigen Supplement #{%E
AR L 72655, DQB1*05:0312 %9 2 diffk sk &
N7z7z%, HLABIR -V LT DSA D3tk cdh 2 2 & 23]
L 72,
[£%%] AT i3 LABScreen Single Antigen T DQB1*05:01,
DQBI1*05:02 2% 5 1 & 7 . LABScreen Single Antigen
Supplement ¢ DQB1*05:0325% M & 72 D . DQ5SIZ AT % St
M3 L7, LaL. HL HLA PR TH > TH HLA EET
Ik 2 RIGHED 7 2 & v ) WiED D 5 7- 0, HLAEETF L
AL TO DSAYMEZITH) ZEDVHEETH L EEL NS,

84

P-4

EHRBIECEI 357 MEO K F—BRIAEOR
st

Ofyit
i3
il

S BR . B MRE]
A, B s, (hE ahik,
HIECE Ny A NTIRE i N
S, phE R

[t
TR
T

T

EQTN

HERR PR AR R b MR b

(HW] E4E, ftho ST MR I MR T - —Ff
B HLA ifs (DSA) P PBRARKNT L L CHEHEZED T
W5, A DT L D AR B\ TR IAE I
R DSA @ HBBEE MR N C L 2HE LT 5, FEi%
T, Fr—208ETHh 2 2 L Rlfdnz MR o X 23
ZOHEHR TR EHEE SN D, FEMEAHTH D, 5
W, Fx I ZEEEMEICE 2 F =727 T EDDSAIC
i EHITEHE L 720 Tl 5%,

(J71] 20084F 6 A2 520174 3 H & TICHARKEEE -5 0
BRI b N ARIRRTTH D 95 b iR 7T — & K
1B, FERRERER], il DSA BRMRER % B\ 726141 - 116 B
F—=97 b ENKE L,

(R5R] fige il HLA Fufkpatiiix 9 flc, DSA Btz 5
#Hl9 Fr—TdH-o7-, DSADIENE > HLAa—h 2D
WERIZ DQ O & A3 %, DR -DQ A3 1%, Cw - DR - DQ %
1BITH-o7, 3HITELAD FF—Icdb@idT2 I 2wy FIC
X9 % DSA 25 S5z,

Fr—oLyExy Mo 2860, BAEF1661, #39
B, g4, 13461, ZDfh 3B TH o7, ZDHH 8
PEBBE N —CTdok, FF—257 2 & TDSAR
(n=9) & DSA & L# (n=107) THE L 7Fr. HLA = 2
v v FHIZ DSABETHREICS { (ABDR6JE : 4.3 vs 2,541
J&, p=0.0021), B-DR-DQ ®ZNZFHIIEB W THHEE
DD SN,

LY ELY M EFF—DBRT & olEatcld, BEE#HO
ABDROFECY-H4 655D I 2=y F2 A4 o, [HARHCEL
T DSA BB EEICE D> 7= (1661 4 41 vs 10041t 5
., p=0.0204),

[(H5] BB MICE LT, S A<y FE23DSA DY
A7 HFTH B RS 2 6 e,
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P-5

RF—-L2YEIY MED KIR-HLA BEFEI AT Y
Flc & b FF—FFREEEE NK #iiafEOFliaEs
FMHZNRIIEE SN D

O 2SR L TN

MR’ Al EE, RET

AT N7/ P G N = V1 R -1/ S [ ey
HF EORERT, BRI I RNt KB A

VIR ERERERE BRSBTS - MR
IR ERAAERE ML - BREIMRE

[H ] NK#Ei: 8 2o HLA 2 #9281l 1 Killer
immunoglobulin-like receptors (KIRs) @FHic kb, #H
R =G 2 I 2 R 2 i 2 T\ 5, £72, KIR I3FE
@ HLA B2 585 L, BENEREICBE L TEREICEAT
W5, HFREREmE (& R imdiAnc & 0 S5 o < Il
N5 s, EEPEICE T 2 EHREO B RER
X5, M IR S O R RERES] 1% U IL-2i5
INREE N CHUEE TG 2 #5872 B — i kiG ik NK
& F o 7o 28 - Se sl (NK flsei) 2470w, M
R F AN D S 2 S L C & 7o, AHIHREEIC B 1) % KIR-
HLA E{EZ ORIV % T L 72,

[535] BHC CHFRIBRE I U CA RIS & s T L . it
NK gk 2 175 2 iEf 0 9 b, BB TSR TH -
73THlZRIR £ Lie, 5RO KIR (KIR2DL1, 2DL2,
2DLD3, 3DLI, 3DL2) & HLA 0 {sHIfiEhT % Luminex
(ONE LAMBDA #I:;KIR SSO Genotyping Test) 12 Cfi-o7z,
(G5 - £22] B IFA NK fille o £y FomEHic s »
T IL-2030C & D PUBS G o & & b 12 CD158a
(KIR2DL1), CD158b (KIR2DL2/3) o ZFH b $ 3 2 &
DRI N, FF—BLOL ¥y MiKNTORERERN
KIR-HLA G8{E TR 7 (s i 5 s B2 RO e o 7
2, Ly Exy b HLA23 RS — KIR ISHEA L Willadb
% (Receptor-Ligand mismatch) 23% TS 72
MR %2 §8% 72, mismatch number, n=0: 0% (0/1), n=1:
28.5% (2/7), n=2:16.0% (4/25), n=3: 0% (0/4)
AWrgEIc & ) KIR-HLA B {Z T RO A GHE I X O Tl
FEIZ T 5 NK AR SR S N b 2 L 2VRIR I iz,
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P-6

EERBERAZEEICE TN HLAGBEREH HLA R
BFEAERICDOWVWT

Onil Buk'. Ff HEF'. /UK WE'. TH HEX
Mg R BB ORISR, ORH RIET, Fl RET
vags gt F e, bR e

" E LR e TR R R
VAT e e

" BN BT T AR b SR

WA o A R R i

(] ¥ HLA FiffPEE D T2 R KO 1 DI H 5, ik
RN Y b7 — 7 IR L TV BB EE O RICE
MR HEESTEL, 205 3B FELE, SiTefT
WARDSS FHE OISRt o T3, Sl Fx IZBEHBE
WA 12 B 1) 5 1 HLA Hifk Wik & fi HLA e A 22K
WZOWTHET L o Tl T 5,

(753:] “PIR274E 4 H 1 H» 5 P)k284E 3 H31H £ ToRic,
Wiz B Hhiat & L CERE B ERL CuizEBED )
L, MEICE AT 7 2 EDH B EF14412 OV T Flow-
PRA (flow panel reactive antibody) ##i%17\v>, #i HLA
PitkBEE % B H L 7. Flow-PRA (3 FlowPRA Screening
Test (One Lambda #1:) Zf{#HH L. #I%E % FACSCalibur %
7z, 7. PiHLA iR 23851 T H o 7 BE o #eiiE
%GR D OB L, 2450 Flow-PRA B & i URE A3
BEcEk 2820, ZoEEEREZWGL %,

GiisR - #2¢] 14412423 HLA Class 1 7213 Class 11 £
732 oMtk & & D . FiHLA Hidkpk31385.7% &
BRTH -7, BIE, BREBMICE W IWINBRA EE B
X OB EH & D ICHBROERAGEE Ly By bEE
FHHEIZ X D ettt 2 5o, Lo L. SloME? & 15kt
HEH IIPL HLA JiiR0sE K chatbnzo, Ly v v b
EDBRIAfTbN D 71 A<y FHRETH M L % 2HERIE
WZ ENEZ S5, £7-. Flow-PRA BIEEEE & i/ A4
BT & 241200 T, HlE# < &\ Tyl HLA gk
PETH o708, BB BEHIC X 23 @BWTEABICEHE L 2> T
Wie, THUIBREEPEMIC X D BRRIRGE X D b EIVEHIRE
Wz HE U7 gt oE M Tb N 2 &L BERTH
b EHERT,
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P-7

MFBERBESESHBIEICH T BEIE rituximab 580
MRE

Ofild fLE' BF B KiZz ®RE' B &'
R R SRt A FERT FTH RNA®

P BRIERER: B AAE
F EHIBERIRY: BRI - R S A B

(13U &ic] MEBATEAREAEICRTT 3 rituximab 85134
e THRBEEIR L 20, ZOAMEIC O W TEEMD
BOTHL, LLadoZofiEEICE W TEEHEIC
BWTHEA TH ) AREZIR#HE v, F 72, rituximab &5
12 & 2 GIHEHBHOMMP M P RICLEET 2 L OoWED
BARING 7, HERIZTRERRYMEL 2 WEZATH
%, BUEYSBECIE, MEAAEATAEICE 1T % rituximab 5§
m7obta—Lz2RATHS,

[1:] %513201248 8 H A 620174 7 H I 4 F#ChafT L 7
IR AE A B0, AiTHT R - —ReEiik (DSA) Btk
D IHEH & R <466 & L 7, IIEIEAE A I § 2005 7 'e
Fa— Vi FMi4AHRT L D MMF & PSL AR & Fi14H i &
1 HAIZ rituximab200mg % #:5-9° 2 CPifi e A iH 2 17
W, DFPPAIANIC THURBR A ZfT>o T3, B 7e b a—u
1, YUERGUAMEL665 DL T T & ZEFNT R L TTwv, Filf
141 #ii o rituximab #5 % 74§ DFPP % 2 [[] &£ & L T
%,

(53] BHED £ 2 A0 71 b 32— )L 8 o A E &
BB ZIT> T 503, MitghiR B RS 1370 T
I\, F7o, MBEESEICO W TR I T & % H3iE
H7'm b a—)L38fl & LT % 17 5 7 O THE T O SIS
ZHLEDTHRET 5,
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P-8
M E — X EO IS R R SO REAR

Orplly 22" iR EHUR', NIFE W', S K
B ALY, P EERT, NEE I A 857
M A KE B Rl —F

CHAS RS 7 e v 7 iR v 8 —
* ALiBE R T v 8 —

[Ef9) HLA #ifktds id Luminex % W2 806 E — X3k
DL KK LT 325, non-HLA Filk o e RIS N <
W3, FEEEAR22 T LIFECODES Single Antigen (LSA,
Immucor), WAKFlow HR (HR, % 7 #1%28) . LABScreen
Single Antigen (LS-SA, Onelambda) o4 fM: & iitiZs 7 »
A Z I OWTHE Lz, SHELIEELR—=A7 v A
ZHERML, HOLE — AEOIFFFRSOGIC O W THET 2175 72,
(b5 & HE] 8o HLA Fiffk S 2 Fo28 4 ol % H
W, 3 HLA Pl o @ kS RA 3 (448i)5) . B
P2l QIR . BEE—5b QTHR) 1o w» Ttz
{172, LSA, HR, LS-SA ® %71 v b A 7 {HIZWEIE LR &
THF L = MHIEHOEAEL, 032, 2,007, 3,358% v, £ % 2
b Zefifa & o K% WAKFlow ICFA 7 5 2 1 (ICFA) T
TR L 7=,

(&R - 28] ICFA DBk I1% 3 S D Bk —3%41<T 0 %
(0/27) . HEAR—FHIT27.3% (12/44) . BHE—FHT52.3%
(11/21) THH ., A3k & Btk ICFA & DIl Eo
72o 25D LSA, HR, LS-SA DHHIEHEAEIX 0 ~13,474 (th
YL2,201), 0~13,815 ([dl1,923). 0~16,529 ([i4,869) T
HY. DI BLHIEHEAE10,000% 8 A 72 b D IFAR—3p T
3Pkt Bath—EC 6 Pl I e, s i A2, A24,
A26, A33, B39, B60, B44, B46Icxt 4 2 KIGTH H . HAAIC
TSEEE IR0 & N A PRI T B IR RN & & 2 51T,
N F THOEE — AR ISR 2 BRSSO RE & LT
R HARN CEMEDPUEICR T 2R 2R3 2 &8
B I NTE LD, SRHANTEMEE KT S 2 Hitke
JAEEBH I R A 2 R0 PifA v Ic b IR G RO B 17z,
(&) 2ot e — XL IERREOG #1213 ICFA D+ )L
R—AT7 v A PEELEZ 5N,
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P-9

BEBEHLAYTEYJ*% v k NXtype™ ZFIA L.
REXBEEERSREZNE HLA 7 U ILOKFRE

Off#y  fi#t', Khor Seik-Soon', AFL %',
RHOEHRSER, B T pHE R, i AR
SR FEC, ORT K sET SRR, ik BB

UK AR BB A R R N BB AR 22 5 BT

? ICH L ERER A R B AR B R

Y x ) F4 77— eH

CRBRR A E R G R SR R B i i e £ ) R—3 3
vkvy—

° GUARIN SRR B IR B A

[HN] 254 —7 v AP aryy VhEfEet (SJS) 8L
Z OEFERITH 5 PR BIEE (TEN) &, $EH1% % 2
BEIT A B R - RS TS 2 A R B R R & BRI
TH b, FTAaxlZINFETIC, Luminex 2 T, BEEHK
BESH R 2 A2 HLA 7 ) L & LT HLA-A%02:06% X 1Y
HLA-B*44:03% [R5 L 7z, AWFFEIcB\»Tid, HLA Class i
{57 (HLA-A, HLA-B, HLA-C) %% E LT, X512 6K~
SHIL L (B3 - 54X IcE2MERKEHLA Y (1 €
YR ETER L, X DR AR EEZE T ) L oRERE His
L7,

[774:] HAA SIS/TEN #1236 & O AR A E 112
x5z, NXType™ (One Lambda #1:) ¥ X 0¥ ion PGM
(Thermo-Fisher Scientific#t:) # >, HLA Class I 3#({x
TlzBT % intron b4 ® 7= DNA BHIEREZBUS L 72, o
% NXType B> 7 + b % Typestream 12 CTHi#EHT L. HLA
class | ETFDTIYNY A Y PR EML 72, —E ORI
OWTI, YA —EEHWTHREIERS 2R L -0, K
e 7 DV VHERZ FEL L 72, I 618, A4 ZEBEICKL 5
ik 151 St TR B Sl ARV 7 S L 7z

[#55 - £%2] HLA class [ BB FICB 287V LD b,
HLA-A%02:06\2)FF % 8L XL TOT Y LD—Dh, HH
BB THERBM 2R L7 (P=3.16x10°, OR=3.6),
s, JKE SR E RS 2N & OBIE IS S Tw» 3
HLA-A*02:06122\\CTlE, 8HL XL THH—~D 7V AIH
BHaEEZ2 R TIEBHNE R, BE, v 7VE
W Ltz it cd D AREETIZH - 2 AH S e
THET 5,

87
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E—=VIRRT—

P-10

=7y MlkaD HLA #REDENMI ICFA DREZ
LtiF3

Sl T R EAREET
NI

OfliH - &', Al BER",
FIk BEET, R SO

P BRIERER: B AAE

? FHIBERIR R - R S 2 2 I i
* K B

! HARAF AL

[&5t] ICFA (Immunocomplex capture fluorescence analysis)
1% DSA (donor specific HLA antibody) oHi25A[fETH
%, L L7%236 HLA class 1 & LT class 1T, #5l2 DQ
DOBHFRIZ OB TIFEERI N TV 5, MATFCXM & Hilg L
7O O MDD 5, SRIFL L. ¥ =77y Mg e
L CTPBMC % >, & 5IZ mitogen 12 & © HLA Ju)5iia % 8
M43 2 & TICFA O, K2 HLA-DQ Hifki = I
AT 20 EI B L7,

[J7¥R] Mafkix 3 _C HLA BRI O A D b 0 % v 7z,
PBMC 1 7 4 2 — )LD Colk L 72, B#Ei RPMI1640
(10%FBS) % f\v>, PBMC % PHA © 2 HRE#li% L 72, HLA
Bl FCM THER L 7=, Wi5I13 % —7% v Fligo DQ ikt
T oHikEE L b DRMI L7, ICFA I21&4x1fl - PBMC -
PBMC (PHA—) - PBMC (PHA+) #% Jfl \» #, FCXM -
ICFA I QCWS 7’1 b a vicfit- 7z,

[#55L] PBMC TICFA 21778554, Mz fH L7z & X
H % HLA-DQ IZH§ 2 13 & L 72, PHA T HLA $iJi
2R 72 PBMC I2 B\ CTld, DQ IR 2 A8
T AMEA 2R L7, MDA R FCXM-B X 0 & &)
45Tz, PBMC D4CH FCXM-B iifi & 0 & % fiE S
L 72538, FCXM-B ft¢ % ICFA Tl HLA-DQF&1E & 75 2
=A% BRI,

[#%%] DSA #utlifdt o ¢ ICFA (3 fiifH TZAfi i DSA 7% il
ETELHEMSH 5, FCXM-B L3572 b | FEE RN 2 G
DA VIR TRGBOMETOMERRETH 5,
AWrgec, =%y Mo HLA JE8iH % B0+ 13 ICFA @
JRIEDS 1232 2 L0393 o T, TEMRT, B ORI Bt 5
BZOWTHH Z2HED T3,
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P-11
IMKERREICHETS HLA Y1 EV TIRE

Offt R, =Ah miy B AL

FUNREEEE BIET - Ml

(E] AAFRATH: Wi 70y 21+t >~ 4 — <7D HLA %
A BV TBREDZIEFR I, MUBETIZ20134E0 5 EE
M D b L —= v 7 ROERE G 2 G L 72, 2 2T, Y4k
WKEWTHLA Y A ¥y JEx 7o T LTAU M
HEREICOWTHET S,

(5iR] Wbt coMBERITFERF4650TH D 2o ot
LT, BIRIDEZ « 79 A~ 3 A - @EEEE s 2%
DIFIO VTR L 72,

(it - B22] BRIRID 2 05E & L, Mk L &5 2 M
7 Cw3, PCR 7L — b OfKSEICH L EF 5250 A L, B
FUCBWTHEICHERT 2 2 LT, Y EZZHRRIEHATH
%, %7, buffy coat fifiti DNA P4z, bufty coat FREU%
DR 515 6 N2 FARER D A L TE D, buffy coat
D 2% DS — DB IRk IC X 2 P & TTRE &
oTWn3,

#1213 WAKFlow HLA % A v 7% HwTE b, PCR
MIFETRE® BG hASogecid, Rz AvCHRE 2
fioTws, M, w (weak) % x (cross) % CHIE A H 7
BA12id, LABType HD 2w =Bt b 7> Tw 3, Zh
5 D% W TH HEREE 2 41E . SeCore™Sequencing
Kits (SBT %) #H W THBEEZITV, 7V 4 v I AWK L
LTwb, 7, BEPWHEo HLA ¥4 €Y iR H 5
Bk, NTuy A4 7 2y 71tk Yo iTo
T3,

R S AXE & L <. FileMaker Z{fifI L T\ 3,
f@HT Y 7 k2> 5 export L 72 CSV & — # % FileMaker (2
import 952 & T, FANTZZ R, ABIMICHRES
PERIND X HICHEL T35, ¥, LYEZVREF
F—EoMEAN T Ic X b BEAOMRE AEITHET 2
ZELHHEE R0 T,

BTN ORI H DR T, BEREEZHL 2 2 LT,
EfE» O 7 HLA % 4 € SRR 2 EE 25
ni
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P-12

RITEARBEBERZREIITII-TDF7F/I1ILAD
HLAZ SR |- EHBNKZEEFEVHY RZALIENK
Hkah S DRLEE S

OJ\ {E"**, Liu Yu-Chi ***, Siak Jay*",
Arundhatil Anshu’, Singh Mehta Jodhbir***?,
JNik EA'

RN & R PR

* Singapore Eye Research Institute, Singapore

* Ophthalmology & Visual Sciences, Duke-NUS Medical
School, Singapore

* Singapore National Eye Centre, Singapore

® Department of Ophthalmology, National University of
Singapore, Singapore

° Department of Pediatrics, School of Medicine, National
University of Singapore, Singapore

[(HI) 757/ 94N RIS KR IA VAT 72U —TAG
DTODTN—TIEENS, B+ D+ E 7L —713#5H%
ZHE 2§08, HEDORIER ) WATHEAREAL O ERIED 7
N—=TTHH, TDORXHAZALIZEL bhrroTwiw, NK
MM A L 2 I 20 & D EISE ICEETH B 2 L
5. INLDT T A NAICKT 25 NK HIEGEnes %
N7z,

[J5iE] mRot7m—4 A4 b X Y —7% v arkiE s
AR 2% FRE RS B T o NK il profile % il BN & Lk L
72o WEEH Y £ )L 2 DNA @ PCR - direct sequencing 12 &
TANARBERE LT, Floo 7 AV ARG BRI & NK
MlEZ JRs 2 U, NK MG, wGER - Sl NK i
ZRED Y I ¥ OFE RN,

(53R - 2%2] st A RS NK R AR - NK i
IR WEBIMCH - 72, EKC DHEFIZIZ% @ CD56"NK
a2 ERE L. NKG2A Z2E78 L Cwike, 77/ 74 LA
RGN & e RE 5 L 22 NKfllfieo 9 5, IFN-g FEE I H D
HLA R %1 KIR"CD56""NK il Jid 12 & & 3172 A3, NKG2A"
CD56""NK fHliJfii%> CD56™"*"NK #llld4> & o IFN-g 44 13 3
STz, £k, D 2L —7Egsiizic 3 3 CD56""NK
Mg IFN-g FEAF I 7L — I R TR o 7o, RS
N o> HLA-A/B/C DFEBUIAL T L7223, HLA-E DA% N
Rogdrol, 612D 7V — 7Yl T iirkiisz
HIEDNAM-1D Y 4> FTdH % CD155/CD112D 5 A3 Kl
IR T LT,

INSDREE LD, AT HLA B KIR"CD56""NK
faix, 777 7 A4 v 2 EGE b ok ity HLA 7 5 2 147
TOFRBULTIC X imb I 3 28, Rk ICERT 2
CD56"™"NK #llffi 3 &g Lo HLA-E o FBIC & b il <
N3 EWNRBIN, 512, D ZIL—7 1355 NK %2
NEDY AV FRIET &2 2 & T CD56"NK Ao iEEAL
HINHI L. Sz 31 5 NK A GEIEE 2 & il % L
TW3 I EWRBI N,

&9

P-13

CEFRBEICKITISERIEL MICAEGTFZEOM
=

OWCr ' Mk KA il BN R it
il RRSE'. sl T Mt &R KM IERE

HEMRAE BRI AL AR R
* R T RO e A

(Hy] CEUSMIFRIEIFRZ, X o iFfiligE (HCC) ~
EHEFT T IR TH D R K 1T 52 HCC DJFEHE DF
6 ~ 7H% DT w5, HCC BTl MICA 25 R L
NK Hfeic X 2 BifBERE 2381 722 < 22 2 72 O FED A A 7 D30
(%2 2 EPRESINTOLEDZOBRIZHS »IicZTwn
ehro o, WEAE, GWAS ENTIC &\ Tt MICA 234 i B
D& % MICA SEET I SNP (rs2596542A 7 1) L) »3 HCC
DY AT LT 3 2 LR sz, Slal, 4 i3 C R
RIEG HCC FIED ) A 27 & MICA SNPs & iz DT
BE L7z, E 51T, 65RO EFAED HCC & o Bt
WZOWLTHMHNZIMZ 7,

[771:] CHRUSEENT 287874 (HCC 1744 % &) & il A325
T2\ T 182596542 & 1rs1051792 ] % % Real-time PCR
system CTf7- 7z,

(fE 9 & L OF%E] C BRI B 4513 rs2596542 A 7)) )L
(P=0.029; OR=1.24) & rs1051792 A 7V )L (P=0.00078;
OR=1.29) M AN & W HEICEETH o7, HCC FhifHl
1744 & HCC FEFAERI61341 % Lhifis U 72 257 SNPs ICH B 7 72
RO 5o 7z, 65%AN T D HCC FEREFIH261 & 65754
12260 THIEE S % & 12596542 A 7 UL (P=0.020; OR=
2.17) & 1s1051792 A 7V L (P=0.038; OR=2.01) #3, [l
BEIZ AA B fm TR O B3 T b rs25965642 (P=0.015; OR=
3.83) & rs1051792 (P=0.010; OR=3.26) |X65/HAMEHET
BiRICEETH -, P EX Y MICA #f5 19 SNPs 1365)%
KGO EB T 2 HCCHRED VY A 7127 2 AR S 5,
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P-14

HLA-DPB1DE#HEB{EFEIE HLA-DP D3RStk
HICRHEL. HCREMHEELRET S

Ol 2" 3y &' Mk e’ 7k e’
Wl BOR' AP mifd L e RRSET. Hh gEE]
Bl #Et. KW ERE

HEMRAE WAL AR AR
* RUPT RO SR

[E] B CREMNIFR (AIH) & J5 56 M 1 S %
(PBC) 3 FHEAHDOEMETED H CRZIEFREETH 2,
Fex iz nEcic, HLA O% RN H Stk Ig R o p f
SO RE IR & BT 2 L 2 LT X o, AW TR,
HLA-DPBl1® BN E M E T & S s 4R (SNP)
(rs9277534, G/A) 25, H A IR ¥ FRUEZ 1 1 B
HIT L0 E)DICOVTHE 2T, £/, TDOSNP &
HLA-DP O ¥¢8L & OBEIZ O WT b RE 21T 72,

[754:] AIH % (1724). PBC % (3604). ¥ X UMt
A (32644) 2o, TagMan Probe % fi\»7- Real Time
PCRIET 1892775340 ¥ 4 © v P % fiotz, 1. T VUL
2o 7R ARR I mRNA L)L % qPCR T, &
ALz 7a—%A4 X Y —THEL %,

(5 J] 19277534 @ 7 U VHHEE (G vs. A) 13, AIH B 3%
(OR=1.46, P=0.0059) & PBC ## (OR=1.28, P=0.022)
IZBWT, fiFEHF LR L CHEEICERTHo -, i, HE
EFHEE (GG+GA vs. AA) 13, ATH BFIcE\»T, il
F L L CHEEICE®R (OR=2.08, P=0.0066) THH,
PEHUEAZME L B L T 2 EHEII S Az, 189277534 2
ZFNOT VI ER EEE (£104) ICB8W T, AR
Ekrbh o mRNA 13, GG+GA BETld AA BRICH L THEIC
Erof (p=0.028), X5, Rkt FSC™, SSC*,
CD11b™", CD19™ D=7 u 7 7 —YHMIH 1) % HLA-DP %
BlEE MFIEC GG : GA : AA=259 : 202 : 177 Cdh - 7=,
[#53] HLA-DPB1 O ®INEEEE T-HED SNP (rs9277534)
%, HLA-DP O#BiFAi %/ L <. HOWEIEFREE OB E
JREZE & B L TV B ABEEDS S B,

90

P-15

RENEMERFEE S A/NF— (IMNM) & HLA Z8E
DBEEREIT

OKRE #r', sk EI e mEE" W |
VD SN % NI 1 R 1 NI |/ '}
et b

-3

"R BRI B A R oy R Rl
¢ BERESRBAN AP AR plE R
RS - R R v & — R ITR E S

[H] SEATEMEEAENE S 48 — (IMNM) 13 S5EN
PO CRBELZ o T D, Uy oSBRilEEEsZ L <
fRRAHE DAL - T 2R & 3 2, WT4E, PiSRP HifkP 2 4
F U EFE 2 A o8F — L BT % 5 HMGCR $ifk2s IMNM
DEEEIE > —h —I12 7 3 2 &, TMEIEE L BIER A IMNM
DIEMRK T TH 5 2 EDHEINT W5, HE S 13 IMNM O
SR 2 EE T~ HLA & o BB#EMNT 217\, MEEDOR
PEERETE T HLA 48 (HLA-A, -B, -C, -DRBI) DOftH
S U7, ARBFZECINRENER % & HLA 6FEIC BT %
BT 217\, IMNM & OBS#iE2HS »icT 3 2 L %2 H
e L7,

(3R] ERARAR, WRBLAT R, B Obifks & IMNM & ZH

L 7 HA 16661 D ARAGIMLEH KD DNA %55 & L7z, HLA
DNA % 1 ¥ v Z'ix, PCR-SSOP ¥ ¥ 72 1% SBT #:12 T\,

Fisher’s exact test I & D HEEBEZfT> 7%, £,
HMGCR HUABG D /NEAL (2-131%) 6 i DW»T b [AkED
fENT %2412 72,

(b - #25¢] IMNM BEERED A*02:07 (OR 2.4, p=7.4x10"),
B*46:01 (OR 1.7, p=4.1x10-%). C*01:02 (OR 1.6, p=>5.0x
10%). DRBI*08:03 (OR 2.3, p=3.9x10-"), DRBI*11:01
(OR 2.1, p=2.8x10-"). DQBI*06:01 (OR 1.6, 4.2x107),

DPBI*05:01 (OR 1.8, p=7.0x10"") B 1 HA Afgt
LD OERICE Do, . Hi HMGCR $ikED I
UL IMNM Tld, HLA-C*03:04 L BERBig s ns
HA N - OR 6.8, p<0.0005, FRAMEE : OR 5.2, p<
0.005), L7235 T, IMNM (ZHE D HLA %70 L B34 2
CEDEL R E N, 2. P HMGCR §iikbatto/NE A
BIRATI L R 2 ) 27 FULERT 22 Lo SREERTEIC
o OMERSD 2 L Z S,
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P-16

WRRICHE W TINFE TS RBBIEERIC DSA BiEhi

LT 16

OFA E?‘ e OAE' B ED. EE L
=1 R 1B S <Y S S U R
Ry ffesh

P IWNRAFRE ST - MR
FIUMEREAR AR TRIK - RS SR

(iZUoIz] WIE PR R L > Ex v Mg, HANES:
Bhity h7—2i1ck b, EINS, Sl 6 Hiohiz
7w, 7THIESEE Yy bV —7 ORGFEIEZE L, 2
E 1 AICERtl & 2o 72, BRI H IiE Tk, FCXM
(+),DSA (+) THorfEflzRERL 20 TRET 2, %
7. MEETRARIC & D HLA iR D587 & Btk 72 o 7o i
oL E COMEIZBET L 7-D T, e TlET %,
UEB] B idsemectt, 15mRiic T RURHIRIG % F85E, st 1
R AR D S — Rl & I o 7272, YBEic ARt E o7z,
I M —%, HLA 132 mismatch T& > 7z, HERBEH % v

b7 =27 Tk voSEREERERO CDC, FCXM &z T ififg
(=) B (=), HLA¥A (=) TH o7z, Ukt CHAERTH

WA L7 25, FCXM THilg (+) Bififle (+). HLA
ikt (FlowPRA) (%, DSA (+). Clq DSA (dim) T
bot-, Bttt 9 HEHICEEEREE L2 R 223, Wl 72 15
12X Mg L., Bhak22H CBRBE & o 7z,
[U7ik L 4E0] MBETid. 2006472 5 FloePRA #:i2 & 3 HLA
f%Mﬁ%%%Lfﬁb 20174 6 H F TIT326 s e hili#%
C HLA Hifk skt & Btk & 72 - 72, HLA Hifk 23051k & 7
5&?@%% 3. 2HPB2TISHTH o7z, 1 EARTM Tk
LU 72500Cld, L E CoOVEIZTSHTH 5 7%,
(%] HLA Jif 3B P ERO RO 1 >Thh | &
i, WL, HEURZ: & CREARE N D T EDS DS, Btz B
ECOWRIZAAENRE L ESINT WS, Ykt OB 1
AEDINIC HLA iR D305 1 & 72 - 7236 T, BikiL T
BRI 2 » HCh o7, S, ISP EREZ: E D4 X
VEBHBLIEL Y NI, B Y b Y — 7 OHFFIL
Tt D SAIR D T TR R E N | A % C O FHR A AT T d
LrEZoN,
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P-17
RIEMBRBORERRICE TS MKLIDKRE

A TR S ORERT, B BT

ST ik

O% fith',
W

" BORIE R RLR A HEABETZETT o TiRRE

 HURBE R RERSY: RAABe PR s Aae A e R LB Sedinn
P HURERHERER Y. KA oA A AR I LR e
VAL

(Bi] 70— Ui R R & v o 8RRk SE
B, BRI B 1 2 BRI e RIE 2 R L T 5
BWRTHY, w7 u 77— OB IR T 2 EHHFN:
DUEHEDSZ DIFREICFH G- T 2 LIEFZEZ 6N TS, —J7,
serum response factor @ co-activator & L THI 5 41T \»
% megakaryoblastic leukemia-13#{5 T (Mkll) 237 0
7 7= OWEHEAICEIS T 2 2 &, MEIURIBE= 7 A3 7 %
A b7 VRS b Y7L (DSS) FEEENZEE TIVOFREIC
BHEZ R T Z eI N TS, FA1ZDSSERICE N
g~ n 7 7= ICBI % MR OFEBLRIEE I LR
L2 EHAMBLALZ S, v 7u7 7 —YRERNIC MKLI
EEFEBT2 Y92 22y 7<= 2 (MKLI-Tg) % {Ei#l
L. SAEVENE B O IR E 2 Mt L 72,

(773:] MKLI-Tg iR G (RERA, Kok sl
Ak (EEiRE., REMERE) & vo - HARFRN L E
BRI bz, 2D A DSSIGRZFHHK L 2 D&Z %
fEfT L7z, Bk LB E~ v 77—y ou(l -
TEIEALRE & Bl L 72,

(54 - %%¢] MKLI-Tg <ld HAFE AN EREOWD, Ky
DFIE, EBYBIZE S, WEL AN T B DO TER &
BT & 2 IR T JE A~ oMMz o 72, % 72 MKLI-
Tg 1% DSS FEMEMG R IR OWEZMEZ R L %2, 612, MKLI-
Tg DEfififk~ 7 n 7 7 —2iid M1, M2or ki b 234
LTwa It BE~ru7y—YoEfEElRICEETH
% Mrcl, I0r 7z £ OBETHBMET LT3 2 L2 Rl
L7, 26D iR, BE~ra 77— Ic8) 5 MElIFE
BAD TOED RIEVERR B O FEIERHERR ICFHF G- L1356 Z & 2R
%295,
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P-18
TFYRILERYFY MHC 73 X || BEILFDYT / Lig
&

OEI K Wb GBS JE &Y M w1
100 B S SN S T

UK S P

" HHERZPIE 53 bl
SO A

QEES SR

AR BERHREA P T
"SRR

[H] <o FoHTld, I8 ERMIciESI N TE
D, & ICIRIE A Mg R B T 2 R o s, A B
(LD BRI & ) IRME I H 2, FPVBOMETIE, HEH
DM T & - T L 2 BEBENSHEEDHEIC S
il U 7208 B2 B R D I3 0 ds, RY X VDA /) L
EHRICBIT 2RI E b TH v, MHCEBIZTIX, HE
BHETEICE L Z L6, REBBEYSTICE LT, ik
M= -t L THEAIN TV, AFETIE, V¥V
oy ) AMEROERZHME LT, MHC 7 7 2 I1#{5 T
DEREEANZIETLZEEZHNE LT,

(53] BERD 7 v RV bRy ¥ v MHC 7 9 2 IEET D
FeAIEER (1.4kb) ZFEi, 1{H{kD s 7 5 DNA % HwT
inverse PCR &% fiif7 L, A DIEILRY] %2 P L 7z,

(55 - &%) 7V RN by ¥ MHC 7 7 2 ILEEBET4
£ (2kb) B X2 DUMHERDF4 . 4kb 2 PE L, FE
L7BEFIE, 6207V v ELYF2DA v Fa vl
I, ¥ (Nipponia nippon) O 27 5 A EETFTH 2
DAB {57 £89%. DBBE{ET £90%. DCB&E{LT £89%
OMFMEZR L7, & b5 MHC #{51-DHEIERS < 5
DK RN T, MHC 7 7 A 1T B 8IS TREK S 17z
IEERICAE L 72, S 51, [HEEE T OHIERTIA & Tl
L7 3/ BEAIC B T, Wit MHC 7 7 2 I1E{E 11
RN 72 7 3 7 RIS % 160 TR L7z, DA X D, Smlk
LB EFRE, MHC 75 2 11 iz 2 — F ¥ 585
TThrrEZONE, SHBIF, XUXVEMICET 354
HEEBES IS, BEUEFEEFERICETERELRDY I S
EHREERT 2 FETH S,
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P-19
WERICE W TEBRIERIC HLA EICT{EhA R STIE
Bl ost

Ol AFE' BA R¥' @I R W 2,
LR LI RN PR SN L N SN i

FIWNRAARIE S
* JUMRAAIRIE B R RS SR

(5] BB TIE20064E X DI, BB ORI ICI VT, HLA
fifk % FlowPRAMEIC K D HIE L T3, BHEiOEHFICE
75 FF—HEAi4ik (donor specific antibody: DSA) o
M I PURBE A2 PHIT 2 b0 ThH H . BRAED %
ElfpicLy ey MRATH7ZICPEA S5 DSA 13 EM:
MIZREDSRIHIC b 72 ) it CHEMLSOG Z 51 S 2§ 2 L2
nTns,

(J57E] 20064 1 H5>520174F 6 H £ T2 4B ChifT S e
I, BT VR B I ETRIC T Flow PRAMEIZ X %
M Z 1T\, HLA JifRICZ b4 & N7 EM 2 g L L7,
(i3] Bhissic HLA e bhsa o ik68filo ) b, &
T, Hitz12 class I DABGME L 225 72 & DX 12451, class 11
DHPFEE e 57 b DIF A6, class I, 1T [FIRFIZHGST B &
oD, WEZEDH > 72 b DD class 1, 11 W5 F
WelotbDid5HlTho7:, class 1 235BHERTD & Bt T,
Bhtts, #7212 class 1T HEGME L 72> 7 b DX 1561, class 11
AT & BT, Bhbth. Hirzic class 1 2305k & 7o 7
SOV 6HITH >, F7. BMETIC HLA Hifk Bt 59
Bl T & > 7 DB RHIERNCEEE & 72 D . BhiRICH O &
oteb DIF1261, BRI IIbIETH > 7203, BRI
Wiz o500 36H - 7,

(B4] Bhiitt o HLA Hifk D Z Iz > TiET L 72455, &
TR I HLA $UE DM TH - il o T, class 1 23551
LU 705387 .5% (28651, 73261) & %\ EIAIASEL & 7243,
i & OMBIE AT H > 7o, AL TIE, FlowPRAEIZ K
% HLA JUARIEHE R & WK & ofHBIE & OV DSA D21 ki
WTHPERETHET B,
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