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P Ik, P0G ERMEEMEEIEH OEE E 255, 70 AR v FTIIRHKEETH 2560% e 5T
Wb, ik, JK*A BT (F721% JK01) O—3fiER c130G>A (7Y V4 JK0IW.01) (2hE9 7 3 7 IR
(p.Glud4Lys) 12 & % Jk'$B L O Jk3 PUE DA Sz, AT HAANBILE (251 5 JK #Ef5 T c.130A
DREFE, & 512 Jk' & Jk3 PR OFBIAORE Mt Lz, BARABILE 2017 4T JK #{5T c130A O3EEIZ 385%
Tdh 7255 JKOIWO0L 28 JK*A D 826% % 5Tz ZHUZx L, JK'B @ c130A 13§72 0.1% Tdh -7z, JK0I W01
OFRMERTIE JK'B L O JRSPUE DR P HA SN2, HRAD Jk (a+b+) OHEIZH50% THYH, ZDHH
# 80% X JRPUEDBBASK T L TWD I L% 5. BAWRAT AP JKBMES 2GS, 7 uA~Yy FCTHlA L%

BN B B 720, 0 BUMEOHT Tk i T Tk PURBEYE 2 MRS 5 % EORN RSB LETH 5.

F—U— R Kidd Mg, JK #fz, HiJk, EFEMEEmnvERCEH

EL&IC

JRBUSIE 1951 AR T A SR M B B OFER] TH L S
Pt Tk & 7R 7288 (Mrs Kidd) D5 6 T4 =3 %
)V (John Kidd, JK) # & o T Jk Langa 3Nzl v
T 1953 4E12 Jk*PURASF & & 11722, Kidd i Jk,
Ik, Jk3 @ 3 PURETRERK S, 389 DT I VIS &
2 BRI @R o Kidd & RIS 5. Kidd
WEEOZBLET 5013 18 Fgtufk (18q12) RITAEAE
¥ 5 JK itz (4% SLCI4A1, HUTIIA=human
erythrocyte urea transporter, UT-B) T, 1994 412k
M EBED cDNA library 2°5H 27 @ —= ¥ 7 E 729 Y
¥, Kidd ¥E& 11, 7 3 F @ Urea Transporter 2(UT2)
Zz7u—7t LTk MEENLZT—= Y7 EN, hu-
man erythrocyte urea transporter (HUT11) & &% &
n7zY. FAED 1995 4E12 HUTII A% Kidd Mgz a2 —
FT2BIETTHAIEDVHLN LY. 2D,
v MRFEERD cDNA 54 751 =75 HUTIL &b
MICEH DR 5 HUTIIA 25 % & 72°. HUTIL
31T I 7 BHASH% Y, pPro227®dH L 123
il & Val-Gly #: 0 2% L% = b >. —7%, HUTIIA
X389 M7 I 27N S R Y, pPro227 ®dH &2 2
i Val-Gly # 0 &2 LEcs %2 2. 2@ HUTI11A A’k

FRIFERTHBL L T 5 Urea Transporter Tdh b Z &
HHEFR S, Kidd BEEHADIE L WESI E L THRE ST
7z. =% ~ 912 Single Nucleotide Polymorphism (SNP)
2B (c838G>A, Asp280Asn), 280 FHDH7 3/
BRDST AT F VR (Asp) THhNI Tk, 7 AT F
¥ (Asn) THhhXJK %5 (X1).

Pk, Pk iz a2~y F TR LIZ Witk e
LTmonTBy, @tk e o R &
5970 2011 4F, JK*A #n T ¥V v 4 O3k
# c130G>A (JKOIW.01) \2fEH 7 3 VAR (p.
Glu44Lys) 28 Jk' B X O° Jk3 LR OFEHIATEE G- L T
WBRIENRAT =T VDT IV—T MG ENY.
AWFFETIE, HARABRIMHZ IZB1F 5 c.130A 2RO HERE
&Ik, Tk3 U OB R AT T HEERE L.

mEERE
YT
HAFR+FHEEEER 7T v 7 illilt v & — 124
D 5 NBRIMF RS T >~ & HIHIH L7z 2,017 ek
RN R E L7z, REIFEOMARDO M2 Tk
MBENOFHEFEEAZHTEY, AR A OMHE
FAOKBERFTEML 72 (KEFKS 2009-008).
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1 Kidd & HH OB

MiEFRIRE

IkNAF7a—C Pk, A=V 7 ) = ANy A4
T AT 47 A4k, USA), $iJk (NA A7 a—>
PLJK, =22 V= AN AT 7 ) AT 1 2 Zfk, USA)
% - CRREBRAE T Kidd M #l 2 4)  L 7z, Pt Jk°
(R 7a—=FAP K, F—=VFATT I AT 47 R
t, USA) 53 H 5 256 f5 % T 2 fFdfamL, Jk'
PR OBEEEAT (R 2 7#) % LISSHL7/a 7)) v i
TRE L 7=

ZA-HYA AR —

TJu—H%A s X MY =2 RkPukE LTRY 2 a—
FUPL K (RY) 7 0—F WL ]k, A=V 5 AT 7 )
T4 7 A%, USA) B XU HKEE /7 7 10— F Vi Jk3
(HIRO-294) " & i j] L, kil PE filkbi e b IgG
(R-Phycoerythrin conjugated goat Fab' fragments
anti-human IgG, gammma chain specific, Cat.No 1071,
Protos Immunoresearch CA, USA) &\ TfT- 7.
2% FRIMERTFHAE 50l & 1 RIUR BT Jk* B 5\ idHi Jk3)
50ul Z|ALTITC TI 554 »Fax—FL7202%
BSA #1 PBS T 3 [l L72#, PBS T 20 f5A R L
7o Z PR % 50ul A CTHET 60574 » F2xX— |
L7z, 02%BSA #1 PBS C 2 ml#kE L 721%, PBS3mI
THEL, 72—%4 F X —%— (Galios, Beckman
Coulter, USA) & H\WCARIMERREGIZ 4 — T LT 10,000
events % Il %€ L 7z, AT IZIZAT Y 7 T (Kaluza, Beck-
man Coulter, USA) %\ 7z,

PCR-SSP

47 & DNA 2L ERRE 2> 5 DNA filli ¥ v b (DNA
Isolation : DNeasy Blood & Tissue Kit — QIAGEN,
Tokyo, Japan) %\ CHiHi L, 25~45ng/ul O
127 % & 912 TE buffer TAHAML72. c130G>A Ot
D722 130G B & ¥ c.130A 1247 7 primer &7
FAL UL (2—a 74V /) 3I7 A, Japan), 7/

2 DNA % FivwwT PCR-SSP #1402 THIE L 72 (X 2A, B).
DNA 1ul (25~45ng/ul), 0.2mmol/I ANTPs, primer
mix 0.4u! (25pmol/mlI), 0.4U recombinant Tag DNA
polymerase (Takara Bio Inc., Shiga, Japan) % MgCl
A1 PCR buffer i total 10ul C#M1 L, GeneAmp PCR
system 9700 & % \» (& Veriti 96 well Thermal Cycler
(Applied Biosystems, Japan) % f\»T PCR-SSP # %
Jiti L 7. Primer B4l % 3 112, PCR §:fF % 5% 2 1R T
#3v FH 4 X3 388bp (internal control), 226bp
(c130A), 205bp (c.130G) & 7% (IX2B). 838 Fifi
KO T =V ETF= YT JKA b JK'B % {EMCH
B 572012 ¢.838G B X UF c.838A IZHFHLAY 7 primer
ETFHA L (2—u74 Yz /IR, Japan),
7 2 DNA % T PCR-SSP I CTHE L7z (X2
A, C). &I c130G>A » PCR-SSP L ke L,
Primer g%l % % 1 12, PCR $:fR:135K 2 IRT. 53
K4 Zi& 70bp (¢.838G, JK*A ), 54bp (c.838A, JK*B)
L7 A (K 20). HEEH D) 7 7 L ¥ Z121E NM_015865
ZEHL7C.

B R

BARABIIE(ICE (TS c.1306>ATREEETV

BRI 2,017 B, MG RA T ORI Jk(a
+b—) A% 422 #1(209%), Tk (a+b+) A% 997 H1(49.4%),
Jk (a—b+) #3598 B (29.7%) T -7 (¥3). PCR-
SSP 12 & % fm e b AR R L 100% —
H L7 130 o#E=miE, c.130A/A ; 288 f, ¢.130
G/A ;976 1, ¢.130G/G : 753 B TdH - 72 (3 3). c.130A
D7 IV E1X385% T dH 1, HapMap-JPT (ss
44094733, 1rs2298720) O 7 ) WHHE T — ¥ 33.7% &1
IZRECTH -7z KRB ASL E, Jk(a+b—) 422
BITIX, c130A/A ;284 5, c130A/G; 129 #1, ¢.130
G/G:;9BITH Y, JKOIWO0I &7V IVEHEIL JK*A
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JH-E4Fh 9472 bp JH-R4

c.130G=A | " JEAKEB e,

ATG c.338G=A

JE-E4F2 | JE-150AR
Exzon 9

—»—JE{_E 4 JE*AT0bp
JE-130GF 01300 206 bp JHABF1 JEAR4
— — "
JK-E4F2  Internal control JH-E4R1 TREL G4l
388hp

B AP G O
%
bp o >
50—
M0504=
4hR5/434 =
«— 388bp
Internal control)
287T_
o - 2%6bp (c.1304)
= ~ 208bp (2.130G)
C

- JHFAT0 bp

- JE*H Edbp

X2 A) JK#EE OGS primer Of7# B) PCR-SSP: 130G BLU c.130A DikEh/ 57—
C) PCR-SSP : c.8338G (JK*A) B L U c.838A (JK*B) Dyk#Ej/¥4 —

#1 PCR-SSP (272 Primer Bi4

SSP Primer Sequence (5~3) ratio
JK-E4F2 sense TAATCTGGAGGGCTCTGCCT 1
K JK-E4R1 antisence ATGGAGAGGTTTGCAGGTTA 1
c.130G/A JK-130GF sense TATGTCACCGGTGACATGAAAG 4
JK-130AR  antisence CTTTAAGCTGGTTGGCAAGTTT 2
JKABF1 sense CTTAACAGGACTCAGTCTTTCA 3
. 8938% A JKA-R4 antisence  AGAGCTGTTGAAACCCCAGAGTCCAAAGTGGATGCC 1

JKB-R1 antisence CAGAGTCCAAAGTAGATGTT 12
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722 PCR-SSP %A

SNP 1 cycle 35 cycles 1 cycle
c130G/A 94°C 3min 94°C 15sec 64C 1min 72°C 5min
c.8338G/A 94C 3min 94°C 15sec 60C 1min 72°C 5min
#3 HARABILEICB S c130A OEfnT-HHE
BR TR allele #J%
KPR B c130A/A c.130A/G c.130G/G c130A ¢.130G
n % n % n % % %
Jk (a+b-) 422 284 67.3 129 30.6 9 21 826 174
Jk (a+b+) 997 4 04 846 84.9 147 147 428 57.2
Jk (a=b+) 598 0 0.0 1 0.2 597 998 0.1 99.9
&Et (HA) 2,017 288 14.3 976 484 753 373 385 61.5
AWz —F ¥ 300 1 0.3 23 7.7 276 92 42 95.8
*L3chk 9 XV 5H

D 826% I2DIFSH. —75, JTk(a—b+)598 FITIZ, c.130
G/G ;597 6, c¢130A/G: 161 T, JK'B ® cl130A/A
E—B1 SR ST, c130A 7 U VEE DA 0.1%
ThHo7:.

c.130A OFFIER i FEEIFHKDS L TW 3B
JePiiEzZ 70 —% 4 M A MY =2 HWTHIEL,
BEMPNCHE L7, Jk (a+b—) IMERTIZFIHOL
BREE DI AY, ¢ 130A/A (561) ; 7.25, ¢130A/G
(G ) 1219, ¢130G/G (341) ;1365 T, c.l130A/A
AEMIMERIE ¢130G/G FEREUMER X 1 b A ARl
#mL7 (K3A, B). Jk3HUEEDFEBEZ, c130A/
A (560) ; 1422, c130A/G (581) ;: 2193, c.130G/G
(3 1) : 2626 T, c.130A/A FEMAH .130G/G FEH
XL EFIE iz R LA (K3C, D).
Tk # T Jk (a+b—) MERDOBEEENM (227
fil) ZMWEL7z. 70 —H 4 8 A M) —TORF L —
H LT, cl30A/A @ Jk (a+b—) Ifil ¥k A% c130G/G
D Jk(a+b—)IERL Y b 23 7T 10 LKW Z
mL7z (F4). 72, Jk (a+b+) AFuEkicBly
LHETYH, c.130A/G DILERAS ¢130G/G DIfiiEk X v 3
AATETI0ENMEZE R L, HAELRESR SN i
BEIREMELT, cl30A/A b2 Jk(a+b—)FE
MERD A T 7AEASST 12K LT, ¢130G/G %= b 2 Jk
(a+b+)NFOIMIEKDZ I THIZT] EEWEERL,
HEORENT OORRME L ZHEDOILERL 7.

% =

Kidd #E& FIZRMERD IZ 2Bl T OB D 720,
ERAEOFHZIE minor histocompatibility antigen & LT
i) &, JEAE SO S-3 A AR S hCw b,
$ 9 DD urea transporter T 5 HUT2(F4 SLC

14A2, UT-A) X0 A THRBZ3E0 5%, HUTIL
(UT-B) & U 18 Fgfufk (18ql2) kizd b, UT-
A & UT-B 131t ##E T duplication {2 X > TT& 72
EEZHLNTWA. Kidd BEERAARIEL T2 Jk(a—
b—)MERTIL, REAIRMERNE 2 88§ 2 A IEH
FRILER & 0 32 < 2M RIS X A IV %2 7R $
ZEDPHMOENTWAEYIY IR ZIIIRE B o 7275,
Fx OMETTH, IEHRIMIMEKE 2M JRFE T T 5 45#%I213
1313 100% &I 5725, Jk (a—b—) MEKIE 0.5% FEREE
Lo@iml 2w, LaLl, Jk (a—b—) IMEkzFor
MR RY 72 B4 13388 22 . Urea transporter 25VaJH
Dl T3> Urea Transporter 2SiE L TH Y, F
7277 1ERTl& Urea Transporter 257 < THARIMERE L
TOWRICHE Lot E2 515,

—75, WMo BK T, Kidd PuEICx3 580 Tk, ¥t
TR GBS MEE MR nEERORE E 2% 1Y, 70
ARy FTOMMDPHEEZRZ LAHETHL. 22T
ARWFZETIE, JK OB % R 2§ c130A ZRIZON
T, AARABIMZICBT 25 L Tk, Jk3 PuOFEH
RICKITT B LA L7

H 7R NBkIIL 2214 (2,017 $51) @ ¢.130A O 7 V) VAR
1£385% THo72. Az —FT Y ANTIE42%"ThH b
TEDPLRRRICHRTT VT RTEEHETHD
EAHERM S N (F3). RBIRHNCH S &, Jk(a+b—)
T c130A O7 ) IVHHEIL 826% %= Ho72A%, Jk(a—
b+)TiXx01% THY, JK'BIZITL AL ZDER 2o
TWRWIENFMBH L, §4bB Jk (a+b+) 128
WT cl130A b ODIFFIC JKA 7222605, #
R FHHERHURFEIL & DRI ICOWTIESHRE H I
F— Y DEERITo TV I EPEETHA.

Ta—H% A XY —BXOWEEMOFE RIS,
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A
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**P<0.01
0 1 T T T
¢c.130A/A ¢.130A/G ¢.130G/G
n=5 n=5 n=3
Jk(a+b-)
C
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&
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O -
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M3 7a—HA bAFY =285 Jk (a+b—) MIKICH T BHEEOMN. A, B) §i Jk* (K
Vrua—F Wik, A=V FAT T AT 47 AH) 12X 5 Jkediliia. C, D) $TJk3
(HIRO-294) 12 & % Kidd buliist. b oEftidh ez md.

F4 YUk 2 X DPEEM (score )

Feq e gl|
FHIH
cI30A/A  ¢130A/G ¢.130G/G
Jk (a+b-) 57 67 74
Jk (a+b+) — 61 71

Jk (atb—) : A/A n=5, A/G n=5, G/G n=3,
Jk (a+b+) : A/G n=2, G/G n=2

JK*0IW.01 Ok T Jk* PURDFEHIRA D33 5 7z
JK*0IW.01 @ Jk (a+b+) METIZ, JKPUEANT T
WO EIZESIZcl30A X > THRBUKT 3 5720, B
BHE AR 259V HL Tk 2 R LIS Wil REMEAS
HbH. 7 IVTICBI S Kidd Mg o FHEAAE L, Tk

(a+b—)232%, Jk(a—b+)268%, Jk(a+b+)49.1%
TH DY RFFER G & 72 o 72 HAR AR E O D
FFT, HAABRILE D Jk (a+b+) OEIEIX 494%
THh Y, JKFEBEOD % WIMERAR L2 EDTW 5
LI, DXL, raAR<y T THkEHE
ENT, GV Tk % B0 BB Tk B PR i ER A i <
NTLEIAYVRZAEHALILERIELTWS. o
A7) —= ¥ ZIMEIC JK0IW.01 OIMERAE T 58
A, R VI TR 2 S U8, Tk DR B LBk A
WS TLEIVAZ BB ATy FLABEICH 5.
T/, WM (R4 oF =525, Pk & o5s
PG D3R & 1% ¢ 130A/A % 32 JK (a+b—) FEIMER
DA TAEA 57 IZx LT, ¢130G/G Z b2 JK (a+b
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F)NTOMERO A I TAEA 71 L L, ZHUEEFED
RE - AT OIMERO RN L 3 TH 5720, ik
HLEOEESRE LT, VIS GR35 BiCidE
RIRIZHEDL VI L HY I B EH>TBL I LN
VEETH 5. 233 VINERO BT L DNA i 554
WHEZR 72D FEfE L TW 2R WS, KA D ¢ 130A $HEIX
N Z Ens, BORHSROTIROYUER 7 ) —= > 7
MERE JK0IW.01 OIMBRAE F 2 W REVEIZ > & HfE
EIND.

B oW

HKITLE @ Kidd MR JK s OMsER L 0, |
RANTIEcI30G>AZERE H D JK*A i#E s T (JK0IW.01)
DRAED 7280, K PUEORBIRA I X 5 7 a2~ >
FBREMEIEENSLETDH . 55V K 2 FFo B8
WT A4, 70A<y FTREGEWVIRFHRICR
L REVED D % DT, 43 T Prililli % Fo Pt Tk i 2
AT K HUROHMEZHERT 52 EDIFETH .

EHO COI PR + R SCRENACIE L TSGR L
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THE PREVALENCE OF JK*A with ¢.130A SINGLE NUCLEOTIDE POLYMORPHISM
IN THE JAPANESE BLOOD DONORS AND EXPRESSION ANALYSIS OF Jk* AND Jk3
ANTIGENS ON THEIR RED BLOOD CELLS

Hatsue Tsuneyama", Takahiro Osabe", Naoko Watanabe-Okochi", Shinichi Naganuma",
Takayuki Onodera", Kazumi Isa”, Fumihiro Azuma", Kazuyo Omura", Nelson H. Tsuno",
Kazunori Nakajima", Kenichi Ogasawara® and Makoto Uchikawa"

"Japanese Red Cross Kanto-Koshinetsu Block Blood Center

“Japanese Red Cross Central Blood Institute

Abstract:

Anti-Jk* and anti-Jk" against the Kidd antigen cause delayed hemolytic transfusion reactions. Detection of the an-
tibodies by crossmatching is difficult and represents a clinical problem. A JK*A allele (JK*01W.01) with c¢.130G>A in
exon 4 of the JK gene encoding an amino acid substitution (p.Glu44Lys) was reported in 2011. This single nucleotide
polymorphism (SNP) reduces the expression level of Jk* and Jk3 antigens. In this study, we examined the prevalence
of the c.130A polymorphism and its effect on the expression of Jk* and Jk3 in Japanese blood donors. The prevalence
of ¢.130A was 385% in 2,017 Japanese donors, accounting for 82.6% of JK*01W.01 in JK*A. On the other hand, the
prevalence of ¢.130A in JK'B was only 0.1%. The red blood cells (RBCs) of the individuals with ¢.130A showed low ex-
pression of Jk* and Jk3 antigens by flow cytometry. As the prevalence of the Jk (a+b +) phenotype is approximately
50% in the Japanese population, more than 80% of Jk (a+ b +) donors are expected to have weak expression of the Jk*
antigen on their RBCs. Therefore, it is important to note that weak expression of Jk* antigen causes false negative
crossmatching. If the patient has anti-Jk* blood for crossmatching must be confirmed Jk (a—) using an anti-Jk* reagent
with high potency.

Keywords:
Kidd blood group system, JK gene, anti-Jk*, delayed hemolytic transfusion reaction
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