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Development of a Virus-like Particle Vaccine for Bovine Leukemia Virus
using Novel Reverse Vaccinology Method

Ryosuke Matsuura”, Yoko Aida”

Y Laboratory of Global Infectious Diseases Control Science, Graduate School of Agricultural and Life Sciences,
The University of Tokyo

Bovine leukemia virus (BLV) caused the enzootic bovine leucosis (EBL) which is a B-cell lymphoma in cattle. BLV
has spread worldwide and caused large amounts of economic damage. This economic damage is due to not only
lymphoma but also reduction in milk pro-duction, shortened longevity, high incidence of infectious disease due to
immunosuppression, reproductive inefficiency and international trading problem. The rate of BLV infection and in-
cidence of EBL in cattle is increasing. However, a vaccine against BLV is currently not available. One of the reasons
why vaccine development has not succussed is that immune response against BLV depends on polymorphisms of
bovine major histocompatibility complex (MHC) (BoLA). Therefore, we have developed a virus-like particle that is
effective even in BLV-susceptible cattle by adapting the main epitope to the BLV-susceptible BoLA using a “novel
Reverse Vaccinology”. This virus-like particle (VLP) induced immune response regardless of MHC polymorphism and
decreased proviral loads and CD5-positive B cells. In this review, we will outline the relationship between vaccines
and MHC, and introduce the current status of BLV vaccine development and the development of BLV-VLP vaccines
using “novel Reverse Vaccinology”.

Key Words: bovine leukemia virus, vaccine, novel reverse vaccinology, major histocompatibility complex, virus-like
particle
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4 Y Hili% % 54F T Thl, Th2, Thl7 2 ED~)v 38— Tl
NBZ b3 % DT, EWLRBRETH 2EPUL d 1337
DTHhb,

IR 16. IERIC X 2 SAMBLOFEBRICE T % itk

1B, BoTWVWBilhoMAEEE a~e D) B BH—

DI

1. SIERIC L 25 AMIIOPERCIE, 25 AMINE O 2K
WZHHLY 5 HLA 37D HETH %o

2. BABEZEOHERNT, PAMBOPEERICHED 2 F2 %
RPN T MR TH 5,

3. DWAMMBOPERICIE, NK M NKT M5 L
%\,

4. BAMBRICERMT 217 27 & —tuEiiig, %<
DYy, BREASIREICH - T2,
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5. J —=NIVEOMGRL o DS ARIEREZ, Rz
HloFIHa LT, ZonF 2 LY 5 iz )

ALZbDOTH S,
a. 1,2 b. 2,3 c. 3,4 d. 3,5 e. 4,5
E#E:d

IEZ2E 32.6%, fREMZLZIVE ¢

L ARRDE D 2021 SEICHEOBEBETH 5. 2022
A RN E HLA WA B A8 & 7 + A2 b (MHC29:
99) Ik - FFRENTVWEDOTEHROZ &,

17, ~7 ) 7REPGEICBIT S HLA 512D

WTC, ot HBUILFEIRE a~e D) B H—DHR,

a. HLA-BS3 BRAHZIE~ T ) TIRGBOITAEIL ) A 7 A%
v,

b. HLA-BS3 A #F I~ 5 1) 7 DG A 7 DK,

c. ¥7 V) T7HEBIIARMIRICEGS 5720, HLA 3G
BB G- L 22\

d. HLA 32 R L2 RTF FT 7 F 2 HEML S
nTws,

e. 77V AKETIX, HMIBIIBTL~I) TREE
& HLA-B53 BHEEASHAHBI O BIRIZH 5 o

EfE:a

IEZ5E 314%, fREMZHEVE b,

L = 2 T IRRGLRIERT O HLA OB 5-12onT

FH SN A T b T v 5b, HLA-B53 IZHET 5

S RTF FEBEHRSN, 207 3 7 BES 25 FHE

ENT, HLA-BS3 IZHEA T 5 X7 F N OIFHAR &

NTwb, TOHE S EICLTI1992 1S, B~

TG TIRGEMAESDH LT 70 A A v oEkEHWT,

HLA-B53 12 & 0 et &0 T Y v /s BRICHUEI R S 1,

CHEIEHALT AU N— 27— (e T R

<5 ) 7HEBPUE -1 (LSA-1) HkDX7TF FAsfE S

NTwb, HLAB3IRAHIE~Y 7Y 7 O&EGEIL) A~

AN EAT1991 SEICHE SN TV 228, KD D

DODY) AZIZOWTIESFED HLA & OHBIZRED S

TWHRWOT, EJL b IZED TH 5,

B 19. HAAEFIZB W CTEAOREIERE LTORK
BIHRBOYAZIZHHETL2HLATLIVDO) S, #oT
WAHEIERE a~e D) BHhH—DFEN,
a. 7R7Y = (FIREEIAEGRRSE )



- HLA-B*58:01
b. ANVNTEE Y ITADAE) — HLA-B*52:01
c. MBS (BERZ L9 $95) — HLA-A%02:06
d. 7 7 H PUE) - HLA-A®11:01

. DPP-4 BHSESE (BRI IGHIE)
- HLA-DQBI1%*03:01

o

EfE b

IEZ5 314%, REMLRBRE ¢

st HARNERITIE, PN EE VI L 2 EEES
& HLA-B*15:11 B X U0°-A*31:01 LS5 2 L5
NTwb, REWLBRETH LB e 13, AT1—7
YR - Va vy UiEBERE (Stevens-Johnson syndrome :
SIS, B HiEIRERERE) D2 L ERIBLTWEA, T
N7 T2y, ATTRT i EOMBGEFANC &
NBIERIENG I LDE L, HLA-02:06 £ D)
WMHEEINTBY, ZoitlidiE Ly,

BIRE44. HLA BALOMBZICEHL T, o & bk

flik% a~e D) HHL—DHEN,

a. HLA-AJEE HLA-BED B TR Z TR 5 v,

b. HLA-DQBI FE X HLA-DPBIFED B O 2 #1305
PBETH Do

c. RAMAN & o T HLA BAZTWER DML 2 5% 3
ETHIELIETERVY,

d. 200 HLA #{Z T OMIE 2 FAFNITLE, 4
AL ] TR SR B S b

e. HLANT T % 4 THENP S HLA & fzT-HEH o5
RAERERDDLZEIZTERV,

EfE e

IR 26.7%, REMHBE © d

fEat - AREE D 2021 S HEO MR EE % E L

72bDOTHb, HLANTOZ L TOWE, 2F ) HiE

O HLA 7 VVOMAEDbE N7 s 4 7)) Sy

% CAHAET B9 GESHASTAT) 1I3HI A0 2 BE AT

BT LN, FNEFNOTVILVOHRBENRRZ 5729

NT T A T RERE AR T o B & B L&woﬁ

KRG TH HHEP d. 1, 220 HLA Ein TR

ORI Z AT UL, M E%ER TR T O MG T-

R SN B H NI D) DT b0 HRVHEEAT

B I ND L) RLRIZERD TH 5,
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fIRE 45. ZNTFRBIZBIFS SNP 7 LA W=7/

A7 A FREAIZE (GWAS) ICBT25BDH 5, b

ELHEY Db DEa~e D) b H—DHN,

a. FEAKELLT, a=00523HVLNS,

b. GWASIZX D, WEEEDOTRTOBEERKF % Bl
L9 %o

c. FEATWIZEIZ IS BB R F ST 58 7 7 b
RN R ET 5o

d. GWAS THil & 1 2 92 5 B
T3 BRERE D R,

e. HLA Bz THREONN) 7 v Mg, 3 TR
HLLTYA 2707 LA IERINTVS,

g d

I 14%, REWLRBRE @ c.

figt it - GWAS THeli S M3 L IR F- 5 B BN Y 7

>+ (DNA RFNZ BT 53E) ORI IEFI R FE

WAL L, BEFRBUCYS 2 2B E S NS, SNP

TV A (RS Z R IHE T % 70— 70T~

AAMEMILERTWEF v 7)) 25 GWAS I,

FATIFZE R Al R TR IZ O R WILHIP O R 7

V==Y ZEZHMBELTWADT, B c 13y T

H5o

NYT Y hOREBIZ

fRE 50. #HEOEBEMEEEET -7 Y ay TOT—

JELTho L@t nitdhx a~e DI HERHL—D

a. #5110 (1964 4£) <, [Hu-ll), [LAJ, [Four],
[HTCJ ¥ gz iz,

b. 4 (1970 4%) TI&, 7 FEF O HLA-A JFE O
MEAER S iz,

c. #6Mm (19754F) Ti¥, HLA-A, B, C LIAHZ DR #T
JEASEFR S N7z,

d. # 8 (1980 4£) Ti¥, MB (DQ) MT (DR52 /
53) MEFI NIz,

e. #5110 (1991 4F) Ti&, HLA 7 5 A 1 ®IT 44
Yy rigHshic,

EfE: d

IR 23%, REMLRE

fE St : 1980 42K C R A S A7z 4 8 Inl [ B ALk 8

W —23vav7 (K&E:PI Terasaki) Tld, MB (0)

LIZDQ & shsz) W, MT ([ : DR52/53) M



MHC 2024; 31 (3)

WRESNIze TOMIZFRY TH Do HiRO T F A b
(MHC28: 77-82) F 2 # &M I N7\,

NEREICEE T BEE

RIRE 46. KMRIBEEHREBERICOWT, doL bl

Ytk z a~e D) b9 b —DH~,

a. ERAABEMERE (B Bt L 28E%T
H5o

b. CYP21A #ifz¥ (CYP2IAIP) DZERIZ X B %
RIEDEKTH % o

c. CYP21B i# fz 7 (CYP21A2) % CYP21A itz T
(CYP2IAIP) L BB L CHAET %o

d. DHRETIE, FERSAZZ ) —= v Z O RER
Thbo

e. A7 F1UBENERERORIBETH 5,
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RIENLEIRE OGN ANG D o 7720, ASwE L
LTl 7ze BEHIZOWTIREHT 5,

TERNC BV CIEMRIRE L LCE L d Tl #
ERTARAZ ) ==V FOMNBRBETH S LKL Tw»
205, JeRVERIEBIERERERED 9 B, 21 KERLEEHR
RIBIEDAPRRAAZ ) ==V T ORNGR L > T0DHD
T, WMEICEZIXEHELZREETE 2o/ /2, BR
PERIB BT RAE BERE D 90% LA EASA 71 4 F 21 KL
BERRIVETH 0%, ZOMDFERE LT, 17aKERAL
B RABSE R 11 fAKIRALEE R KIBIE DS % o Il e. T
EATEA R [1IpEKEE] L LTHBY, MELLT
o THREIZ VA, KL= AT 04 FERREET
bHB720, KEFFEEZLT LIRE LM TE R0
REVEDS D %o DL oD 2 B DIC M 46 % Ay i &
THrZLELTS
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SH6 FEMLEBESL A — b

6 SENEIDH B £ L —
— O R —

HEHW Y

VHAART AN T 2 ik v 7 —

— WAL IR HASHIRGE &P &

. #EBZOEN - BIE

HASHRRE S P S BERR KRR T 2 00HHE
AT, BI4E, HLA RETORBRISERW RS ®ED
B TP ED TG % % W HAZ, FARBRLTE 7 TR OB 13 &,
H G o BE % ff g LAHFR C & 2 8RR & o5t % F¢
DI EEHME L [#L0E#E R 2 REMIH A5
L Twb,

WE S, 2014 SEORIFAET [QCWS 3 =
] LLTHELIMHZRML, BAEDRKE [0 #
Bl LAMELEEL THML TE72. 2020 FI2T7E
ENTWZZHERRETIE, I uFHIC X ) REFHEAE
Wahzd, Z2MESDARTH S L) R ETE» L
THLEHEREEF V4 Y CTRBELL. 4T 28
W S E RSB RER A ¥ 54 VX BRI
ARy —=NVELTEHENRTWED, BiHEt Y F4
YBIMGEEREREN L) FENCHE S 2R LD
EFY ORMTH o7z, €D, 2021 4, 2022 4D
auFMICE DA T A YR L72As, 2023 4, B
11 [\ & 72 % 2024 4E B BAME & L7z,

2. SEEDLE

Kk T —2vay 7 (UF, WS) 24 % B
L, WS ZIN& 3 AEMEERH T WHE Ll il
OCHUEWEIILIT oMY . 2B, sElzAREERZR

BHEERENUEBETE

DVFR— 2BV 7Z2E 720,

FERERRSE - IoAER

WS @ /hLBESE, BEIRIESE, ®ILEE, affmET, 2
AEnk, RH@H»Y, KFNET, Haak
AABRTEZ D HLA 4 ¥ v 7 ~RifEn
L HEHDEEME T~

WS2 : ARl WiRHET, NHA® &, FEHSE,
bR, B
IV R=TFIZOVWTEIT)?RELABY) ? Y
F—=T%MAH9 |

3. SEEDZE

2024 4E5 H 27 HIZHA R — 2 R—=TVUTEIMAZEEL
BIGG L, FRHCHEEINT O X = VELE 217572, B
H L iARIL, Google forms # #IH L TV, EHRANAE
DBE LB L) CEBRBREROMICHM LowZ &
R BAMICERTEL X)L THSLHO
SO ) F T, EEEHEFXOAR 3K, WSLHLT 4,
WS2 289 #D5F 29 £ 7% SFHHTH AN D o 720 BINHR
NGB OREBFERD S, INFEAEEA LMY O
SN REE WL, 8 H 7 HIZ A =W TIBEANS
WHETH B LM EIT>72, 9 A 17 HIZE, S#EC
HARCATERE LT, ALY 4 P E2EEEL T
%1 v 7% HLA HiEE%E (AM#) Verls INFET

* B AHRGE S TS BERBSWOERERS

BHO»Y U, BIHHEY, AREY, NHEHAWE Y AHES Y, BERY, e Y, MR, AR, BILEEY, i

T, WEBEET

VHBFF AN T a2 i v 5 —, P BRI, YRR TERRSE, Y AR A S AR I gE AT, Y sk
FREEREE, O HART LI T T v 2 it v 8 —, 7 SRR R AL TR, Y SRR R AR AR R T
R, 7 RO E R, O KBCR N - RAER Y s —, Y RIGKSEBGEE RS, ¥ W RO S I R
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OFETHEMDSH - 72d DIZREZfF1772Q & A 4,
WS2 2N H OFHEE % G L7z

9 H 26 HRMEM HoSMERE, HRHAARIZEDZ
MTERDo72WS2 D 144 % B ST HIIAR 28 £ DA,
UHZMND 19 %2 E5bEEH 4T B TH -T2 BB, Y4
HZ A o2l # R o A2 2L LT 5,
ZRICIE, 9A 30 HEM®OW Y & LT Google forms
TT Y r—MeEEL,

4. MOERBRRICH T 5 %R

MOBEBE R TIE, 2024 44 3 H 2 5 A 2L
B OPEZITV, D% 8 H L TREEDOHLFHE T
A= Vi R TERMER 21T 5720 9 H 8 HIZILG
BRI L 2HFITHELER T N—H V2 FEE L
720 TDR, BHROBIEZERTI H 26 HORMMEZ L

272

5. HLA A% (APFIR) DfERk & E#H
WOLBERERRAESFIATIE, 20194 X ) )0
B SO L I T LT [HLA FEESE (AME) ] ofF
BT oTwbhe MLHHERIISMLIBOT ¥ 7r—
MIBWT, BIMLTIELVEGYZIEL, FEI2—E,
JRERWFEZBMLTNN=Ya vy Ty 7L TWwWh,
AAEREE, F43EE MHC 45 30 % 2 72488 L 72 [HLA
JARE%E (AMME) Verldl (https//www.jstagejst.gojp/
article/mhc/30/2/30_78/_article/-char/ja) \Z#E D FEH)
ZEMUL7. T2, BOOR—VIIEFEN—E 2L
ALY v S/T Verls L L7z, BB, ShloMEE
FHH S I DT O Y .
FRBAE Y © mIESE, BREHWH»D, AHE

6. 72— MER
T Y- M, ZNEREEENRI, HELMHO9IH
26 H2*5 9 A 30 H £ TIZ Google forms TAr\, EX
THZEZWE L7z, FHrHAR 28 4 27 %4 (&
96.6%) EHMHZMD 19 %% 6% (& 316%) D
33X B HE LS. EREENELZIKITRT .
1) WS 2% 24 £ OERBFEEERFEH & SMEH
EBREBER L FERBOSMED 9% (360%) Th
%, WNTLAELLE 2400276 % (250%) ThHo7z,
MO TOBMEIF 184 (750%) T, RKWT2H
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A6 SEFER L E & LA — b

Ho4% (167%) Holz0
2) FHEBSE, BRANE, HBEOHA
LM (%% 33 44)
MREEEIE [Hx ) EXw] 29234 (697%) KW
TR D 8% (242%), FHmANEIX R o7z
72330 % (90.9%), #ERIOFBNE [KEDLD Y T 2o
721 274 (818%) TH -7z,
@ WSL (H%&# 17 %)
WMEFHIE (Hbro Xl 2114 (647%) K
TR A4 4 (235%), MHRNEI [ B o 72 ]
174 (100%), #EREOFHIE TREDLHP Y LT
7] 164 (941%) Th o720
@ WS2 (Hl&# 74)
WHEEMIE Tbr8Xw] 2944 (571%) KWT
(R ] 224 (286%), RN B -7
MR74 (100%), #RIOFMIE [REDL,IY LT o
721 7% (100%) Thoilzo
3) Rh-1-BEK (EEE27 4 EHEEHY)
FHATHCAT L 72 %0k <13, HLA JHRE#E (AMH) 2522
% (815%) TI%, R TQ&AH14% (583%),
V8134 (542%) THolio F, WS2IZBUY
5 FHIFEIE WS2 128 L7z %% 7 448 (100%)
AEDP o 72EEE LTHBIFT Wz,
4) RAC&ES BB IFH--HBECMHOANEDSH
(E%% 33 )
BN 33 BAERDEIO S (100%) &% L7,
5) H#LTHERE (BEX&E334 EEEZHY)
NA Ty R 248 (727%), W»THEZA 18
% (545%) THY, WFHERHIC I D BHBINR Web
BMELENF T2 EE 2 B EAND - 7,
6) 245l (EH&#& 334)
TRZERW] 25264 (788%), TR 287 %4 (212%)
THARLEFCh > 72,

7. £&£O

MOBHET L, R aREE 2L e L,
FAE HLA 5 2#b > T 2 BE o T QCWS f#
MR FRFER e EORBERATSHM % TR L Tw
%o O XD ik b HOERRICIE HLA 575 o8k L
EEHOLZDIZLTRED LIRBEZF > T0 55
CE, MLHEICHED I BRI R D L) IRV R




S 6 EERLERTRLH—

Z TR LT B,

FARHMUIC 5 HLA o <o i, e A
Lo CHLA MAENEFHICHRE S Nz 8a10, HEm
BB LALEVIRETEDLLZITNE RO VW L
R, HLAMAEDIZE A EVHEBLEI N TE S 38D
TREZBMEASDITI DD THVHEMZET L LV
Z b, HEIIEREE, BTy 7 b, HLA CB 5 &
LW RO SN D Z L, MEITITRERZHENRT 5
72ODHGKRISHNIBLETHLEV) LR EDND,
[HLA L W] E W) EEICHMAZEREEH L, &

143

MHC 2024; 31 (3)

512, £ OREFEICHBWT, HLA BRI AB oY
BCEmINTHY, [FH—HFHENIC HLA RAEO ML
Bithi % 2 723681 E RN W E b S\, FILEEE
AT, MLEHERZIBOT, HEEETLEREAR
MR EHAEEE T2, FHUBREOK O
OELT 2L, HEORMZBEERH Z EHEKS
BRETHILRE, ZBMBOBRRIESHDLLLTE
HIZINEERD T ENTELEREO L) o & hid=:
WTh b,



S 6 FEMLEBF LR — b

W6 I HWEE L -
— IR

MA E

VR A PR A IR B

1. BEREBEROBE

Ll MREE A HERAEORBRAE VT, b LS
BEEDLLFEO T G L L, [ bHEkES DR
(HLA) 122w T | LELT, M5 2 Mm%k #
FTrEML7, #ERTIE, BLVOSHEZMEDY, o
RAARTERNWI L2005, A D ISR
24 A=V TH#DI, WFANEIE, MHC & HLA O#
W, 7RI TE 2 5 AN G T O8#, HiHLA i
RIZ X BIEERANOEBIZOWTHM L7z, HLA 225
B, BEMHFETHZY L0500 Lk v, T08;
HLA HIiE% (AM#) Verld (MHC (H ALK
AP 4RR) 30(2): 78-91, 2023.) I3 KEH R TH B DT,
BEIZL TR & 720,

3 p>

W\

2. MHC & HLA OEXES

MHC & 1%, major histocompatibility complex (& %
HRE AT EETHRAR) OWEET, M2 due
T5FELBETHEAERTH 5. MHC IZ44), ¥ A
OBNEETEZIET 55T & L TR Sz, 1952 4
27 7~ A® Dausset 2S5 0] i 5 L3 H S F Bkt
EHBR TR T 202 AL, SIS T P05 %
Mac $i)5t (BAED HLA-A2 $i5) &dns L7z Zhid
[t M HIMEkPLE : Human Leukocyte Antigen] D8R,
ThY, ZOELTH,S HLA IS X912k 72,
chk%ﬁéhfwé%ﬁﬁ,?ﬁﬁ%ﬂi@&%?
WMLAZEPL2RTELEFICMEHSN, H2R
HLA L2 LTV AEAIE, w7 ARk MZERZLW
BOZ L xEET, BWHEIZ L > TIZ H2 % HLA % ¢
WHEN TRV ENH Y, TOREE Bk ©
BICMHC 22 CTET I DS\, (Bl 7H 7 FIL

NI S
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MHC: Mamu-MHC 7 # 7 %) (Macaca mulatta) @
\ZHI3K)

3. HLA &FO#8E &

HLA 35 FREE L BEL S HLA 7 9 A 14 F &
HLA 7 9 Z M3 FICRBIE N, FEBR MG 2 B & 26K
MIZH oW LM THET 5. TNENOHEEL LT,
HLA 7 7 A 1 /- Fidfifatkseszic, HLA 7 9 A 151
S PERIED B 7 &3, HuRE A OWPERIEICS§
b, HOEIHFHCORMICBIY 2 EELBHXLLT, H
CHLA 55 F L b S NPT F B L2556 LM
Jal FICHRRENE 2 BTSN 5, HLA 7 5 A 1
SFE3omalitp2 I zuruTy Y EEAL, Ml
ik 1 EET s E A L Twb, HLA 7 7 A
aff20L B2 ORMRA L, MR % 2 mEE T 2 HE
mEALTWS, A, HLA ¥ 1 ¥ ¥ 7 kiftid DNA
AT ERE L ->TEY, HLA 7 7 A 1 O
5 EETHEEIE, al a2 FA A Y OLEMEZ RS H
WOTXY V2RO FY V3 EMHHREE L TWb,
HLA 7 9 A 1 2T 5 B2 THBTIE, al ZWLS
1 DA ZRTHEIRO 5V ¥ 2 % AT G & L
Tk, HLA #fn 1IR3 45 6 Jeta R 6p21.3 12
WL, 25T~ A Y FVOBLEOBEINIEN, NS
0% A7 TZIFMIND o WS ROBI AR Gtk L
THIETPEMENL LDy, Thzfifz, 72
A7ER crossing over & IFE&R,

4. i HLA $ifd EERREVESE
PrHLA iR I Pk i fOo 2 Bk 35 2 &8
MHENTWS, M/MIEHIASIE (platelet transfusion




AR 6 R E W & LA — b

refractoriness : PTR) X I 4 Il £ il 16§ 0 £ 75 AN 4212
P54 25Z LWL o TWb, F 729 HLA iU
e EATEK & 2 S 0T v B iy I 3 S 2 i B
(Transfusion-related acute lung injury : TRALI) X3k
WIS OHRTH BEELZEVEHO—2TH 5,

5. HLA BBEREDEEM

HLA B3R 4 2 T AR L, Ao
FUEEZLBRT 22 LR TH D, T2, MERKLED
PRI X E MG Z 23 5. HLA ¥ 4 € ¥ AT,
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Nn7uay 472 HLA HEZ ZR L TREZ EIET 54
Wi Bo HUHLA YUKIIRE A LIFIR~DEE D % 72
O, BY) AP RD LN L,

6. £&D

HLA 7 ¥ OfiE, EBRBROMEREZHML & T,
B A R TR IS IR LD S & A3 B o MLRIGE A PR
EEREROIE, ERAGES MO CTEEE LD, 20
THEED PR TH S, A, AMREGERAIHE
bDHNDZIREL L EFENTH S,




SH6 FEHLEBESL A — b

M6 EEMOLHREZIVE—T
—9—23Yav71 (HLA # L€V 7BE)—
[RALTEZS HLA A €V 7B~ S HEORMN X T~

AN BEY S I - Y AR T - A ER -
LTI S R =

A
VR AR B SR B N T
LT IR B b
VRBANEN - REERE Y 5 —
VRS AR B A M A v s —
o BEHE R SR S TR g i B

7 BoNA H—
O HAREHIN T T v 2 it v & —
D R R
8 K S R B S R SR R R 40 T A A R I

. 7—723av710OHE OIS OMMIEATHBES N, HHOAY v ZiH
MOEHEET—2 v a3y TTREBINEZEH, # L7274 A% v ¥ a R (Case Study) Oz I
B S TERA OB A ERMO S 2L L LT D, D ANGERE L7
F7:, HLA ¥ 4 ¥ v ZIRERRETH 525, SHBIEF FEBROHERNE LHUFIIROMEY) TH 5D,
FTHTEDHFBBML TS, #4E, HLAZ A V7 1) PCR-SSP =D Bk « HEHIoE
AL DNA ¥ A KV 7T L o T A 054 2) Luminex” Zffif] L7z HLA % 4 ¥ > 2 (PCR-rSSO
BiZbb, COLIBEEPHT—22avy 71T B WD FIE JE NSk
XENTE  Ofiik THEAZNTWw 5 PCR-SSO i & 3) HLA ¥ £ ¥ v 7 o8kt (HLA 570k, #iz
PCR-SSP & H L & LT HH T &2 L7z D TAEE, BEER &) el
HEEE LCIE, ZMEPHEEETT CIBHTE 24 4) Case Study (1 Ef) : ##fli4E
L RBEDLPN)RTmRHT EE LT, 1) PCR-SSP EDHERICDWT
PCR-SSP #: T3 M 5 12: 0 H5 B0 Ml 35 & oo e
2. SEEOLENE G+l K& TAECOEII A FMICHWI L7, SSP 3T 1 7
T—2 v a v 71 TIREMRAE ) EORLGEF A & el DNV FOREAEBAHEFIEE L RITTHICERL,
T OEEHNE T, EAL v M e gol#gke Lz, NV b EHET B BRO TR R ANl 0 N % R
HLA % 4 ¥ ¥ ZWAE ClREss £ o2 412 34 % L7
CEHEETHY, HLA OEERR 2 EWAR M L 2) Luminex" #{#/A L =HLA 21 E> ¥ (PCRrSSO %)
B HROERD E02. SHOT—2 Y a3y 7 BIEDRE EHEICDOVT
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PCR-SSO #: T3 % £ Dffik TEA L Tv» % Luminex”
EHWzHOtE — X oW THMHE 1T 72 5 720 SSO
HTIZHLA 7LV SR 2R3 IEIERYIC T 5 4
TMREINTVEY, TOREFINIAIEICL > T
W%, £7-DNA I, PCR, "M 7V ¥4 ¥ -3
YOHETRICHEELFRA ¥ 2D Y, ZFTAEDNEA
ARG\ B A RUT§ 2 LR L7,

3) HLAZ A E> T DOER (HLASTFOBE, EEFHR,

BERE) ICoVWT

RBH T, HWAETED? S8 SN DB R L
TE YRR L E R Ak % B L 720 BRI N7
ug A7 HLABEZEHT 52 8T, WER RO
JERM ESELZENTRETH Y, HEROFHFEH T
ZUYFHE DR A >~ M RE 2 H &R L7,

4) Case Study IZ2WT

WAE, HHENY 7 TIENGSEETCHLAY A ¥ U 7%
L Twbo NGS B TIRIANT 0 S & 7 5 815 T3
A% SSO #:%° SSP i & bR 5 & MEIIZL v HLA T
LVOELINIT XY v 2, 3B ECELSHAHET DD, 4
YharRMBOIFY VIZHHFET S D7D, WL
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AR G CTH HEOMREDE NI L D RERI R B
LB D,

Case Study Tid NGS #: & SSO #:CHER AR -
2R ERNL, Bl o Z2HHCERICHE T 2 BOR
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Summary
Articles are limited to 4,000 words. Each figure, table, and photograph must be included on

separate manuscript pages and must include a title. The location of tables and figures in the
manuscript must be clearly stated in the main text. The main text must be submitted as a
Microsoft Word file, tables as a Microsoft Word, Excel, or PowerPoint files, and figures and
photographs as PowerPoint files. All files must be electronically sent as attached files via email
to the editor-in-chief at the editorial office. If the authors would like to submit large size files
(over 100 MB), the large size files may be submitted via a high volume file transfer service. In
that case, the authors must contact the editorial office (indicated on the last page of this

instruction) before submission.

First page

The first page is the title page, which must clearly state that the submitted article is an "Original
article" and include titles, and the name and affiliation of each author. Include the address, name,
telephone number, fax number, and email address of corresponding author at the bottom of the

title page. Follow the example shown below for the title, author names, and affiliations:
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Main text

- The second page must contain an "Abstract" no more than 250 words in length, followed by
key words (no more than five).

- Starting on the third page, the main text begins with the "Introduction" and is followed by the
"Materials and Methods", "Results", "Discussion", “Acknowledgments”, “Conflict of

Interest”, and "References" sections, in this order.
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- Geographic, human, and scientific names are listed in their original languages. Use generic
names for drugs with commercial names in parentheses.
- Indicate units and quantities using Arabic numbers followed by international units (cm, ml, g,

kg, pg, 1, %, °C, etc.).

References

References should include names of authors (last names first); title of article; title of journal
(abbreviate according to the style of Index Medicus) or book; volume number; location and
name of publishing company (book only); first page, year of publication. For references with

more than three authors, list the first three, followed by "et al.". See the examples below:
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Chapter in a book.
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2. Short communications (including research and technical bulletins) and Case reports

Summary

Short communications are limited to 1,500 words. For other information, please see “Summary”

section of “Original articles” described before.

First page
The first page is the title page, which must clearly state that the submitted article is a "Short

Communication" or "Case report" and include titles and the name and affiliation of each author.
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Include the address, name, telephone number, fax number, and e-mail address of the
corresponding author at the bottom of the title page. Follow the example shown below for the

title, author names, and affiliations:

Main text
- Short communications and case reports do not require an abstract.
- After the second page, follow the same guidelines for the third and subsequent pages of

original articles as described.

3. Reviews, Series, and Others

As a general rule, reviews and series are written by invitation from the editorial board; however,
submission by JSHI members is strongly encouraged. The editorial board determines the total
number of pages, but in general a manuscript of no more than 3,000 words is preferable. As a

general rule, reviews and series follow the format for original articles.

Editorial Office and Mailing Address
Manuscripts should be submitted to the Editor-in-Chief at the Editorial office:

Editor-in-Chief: Yukari Kuroda

Editorial office:
E-mail: mhc.edit.office@soubun.org
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