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TRALI BE&EERID S5 RLWEE NI Nak® BiEEIIE D CD36 &L F T

ZiE W
KIH 1

hE XKW SR R R T
fery  IEME WP EE

HAREYE

P Nak*1d CD36 KIRIZ L D EAE SN BPUETH Y, EEZEWIMEEAICES S 5. CD36 KIADBIRHER & L
T, HAATIE exond @ 268C>T 2 b = TH 5. #F D TRALTL B L /8 AT 3R AL Tl 2,497 6o J5 R
Frhar 5 3 BIOE ML Nak* A 2 RW72 L7275, KIBEKIIAYITH o 72, ARGETIE CD36 KIAD BRI E
& PURPEANAT S Hr O BILEVE DS N 728 % 70, P Nak® B PErkIL S & MV Zs il U 72 8k1007% 2 3 12 CD36 K43 &
% % RN OFEZAT o 72.

Ll 725t Nak® B PEHK I 1 268C>T Tld % < 329_330delAC F 7213 949insA A3RIBER TH - 72, MAEL 3
H ORI 2 513 108 H10> CD36 KIHBE D22 D, KR & LT 268C>T Hi b WML TH - 7275, Pk
&N 7Aoo 72 TRALL BHHT Nak' B PERRINLE (AR B0 & D 2 & A5, Hi Nalke' FEA O R i R0 4E A
ZUFTiEzwEE 2 6h, SR TIIMHEEAER A S PUkB PR 2 PERR 9 2 Sl sl /oo 52 N 2. RIAZE

H 5 S Nak* RAHE ZHFEE T 51213 268C>T DA DOZERIZOEH T HLEDND 5.

F—7— R §iNak’, TRALL CD36 Kif

EL&IC

CD36(GPIV, GPIIIb)ix, I/MK, HiBk, MRIiHIN,
—HD L EME IR T AN VN ETH S,
Pt Nak® (& CD36 12K 9 28K TH ), HLA @A M/
B AN S B OIFHT 7> SRR S Y, $12 CD36 RIRIC X
DHEESINEA VPURTH L ZEPHLNE L 572
CD36 k¥, 7V 7 AL L7 7V H NHIZHN
RERTH Y, M/AMKEHERE S IZRBOR WY T
IR (HARANDOHHE 056~1.0%) &, /MDA IZHE
Baoznsy 4 7RI 3~10%) (2558 S s,
CD36 X DOBIZMWER & LT, T— FHIE D SNP
% exon skipping 7% EHEBDOER OB G-H5H G S Tw
b, HRANTIE exond IZHHETH 268 FHDOCHT
ICEHE SN AHZER (263C>T) D b HHHETH 57,

HAMRA ATl MR &2 5V 72 i 54 2
oFG e Ul BE 2 S P 55 (transfusion-related
acute lung injury : TRALD Zx U & L72BWERIZD
W HLA Jifk, HPA ifkB X O HNA Jtho RS- % 3R
NRTHEY), TRALL ZBHE L 72 2,497 15l o J5 K #5A] Hh 2
5 3 BIOEIIMEYL Nak' BRAFH (702 —H A4 b X Y —
TENZI 192 5, 4,096 £i%, 2,048 £5) & 72 L 720,
FEhi & 72 o 72 20 AL VBRI (3 HLA §ifkds L 0F HNA
PRz /A3, Z DI & il S 4172 2 56T TRALI

RRFELED. Mo 26TV d 40 RBETH D,
WFNHERIM ORI E LTS AR TIEIIZ TRALI
Z10ZHEL, Mo 1 #lid TRALIHEEZHICES Zen
DD TEITIEVIERZ 2 L7z, 268C>T ki3
LR LAWY AV 7T, Thoo 360
5 268C>T i s e o7z 72, MR
Tl vy —TIE 1988 4EH S 15 4E 2Tz o TR E 25
L ORI E 2 xR & L7289 79 TR OPURA »
V== UMbz, Tk b e, IEX65 6D
PiNak' R A ZE R W2 s h, ZOMHEIX1/12168
(0.0082%) &, [FIFAAN TH S 7z HLA SUiRORA Bl
DM (283%) & LKL T Tl o 72, F 72, H
VEHIGEERD 72\ 6 Bl O RE Rl R MLE O BTl 2 7 v —
FA FA M) —THNZZEZAH, 16 (2048 1) %K
W 3245705 512 &, TRALI Bg#pkiE & Hoi L
TE L ERh o728,

P Eo X 912, Pt Nak 13 585 2 i e 53
%705 FOMBEEILIER IV, 2oz, ZhE
TIZ CD36 KAEDEEREIN & LT 268C>T %13 L
ETBHiA DERPROPSTWED, ThHDER
EYUREAD Y A7 L OBEEIZOWTIZIZE A L]
e, ASE T, PU Nak® sk & Me0E 2412
HiH U 72 B o S B X o kil & 3 5 & LT CD36

H AR A7 M 37 S S AR Hp e i i F ZE I
(ZfFH 12016 43 H 18 H, %¥lH : 201645 A 11 H)
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Table 1 Primers used for polymerase chain reaction

Forward (5->3)

Reverse (5->3)

GAGGAAGCCACTTTGGTGAA

TGCTAGAGACCCTGGCTGAT

TCAAGTCATTTGAGTAACCAG
AATGGCATCAGGTACATTGC
9 CCTGGCCGGTTATTTCTTTT
10 GTTCATGCTTGGCTATTGAGTT
11 GACATATTACTGCCTGAAAGC
12 GACATTCGATTGGGCAAATA
13 CCCCGAGAATTTATTGAAAGG
14 TGGAGCAAATGAAACTGTTG

GGTCCTTTTATTCTGGCTGACTCAAGGCTGC

4
5
6 AAGCTCAATATTAGCATTTAATCC
7
8

AAGACAGCAATGGAGTCATGTT
TAAGTACATTTCAATACAATGAC
AAATGACCATGCCTCCATTC
GTCTCCAGATCAGCAATAAG
CAGCAGCTATGCACTGGTGT
CCCATCACATTGAACAGACCT
GGAAGATGCAGAAGAACATTTTG
GCCACCATTCTTTCTTCTGC
GGAAGAAATCGACCTAAGTTTCAG
AAATTCTCGGGGAACTGAAA
CCTTGTCAGGCAATAGAAGACA
AATTGAGAAATGAACCAGTC

-4 AATAAAACATCTGTTACCATAC
-7 TTGGGTTAAAACAGGCACAGA
CAAGGAAAATGTAACCCAGGA
-14 TTGGGAAAGTCACTGCGACA

o U1 = W
'
—
[}

TAAGTACATTTCAATACAATGAC
TCCATCTGCAGTATTGTTGTACTGA
TGGGTTTTCAACTGGAGAGG
AATTGAGAAATGAACCAGTC

RAAD AR PN DWW THENT L, HT Nak' @A & DB
FPEIZOWTHE L7-.

WREFE

AWFELE, HAR ARSI m SRR
ROKRBEFTHEBL 7.

1. #i Nak® FiEskIn

TRALI B8 i s R A C D A o 72 5 il
Nak' B PEmkIn g 3 1 &, BRI S 1990 4FHit: CTd 5
72O BIVE I FL 8 D3 FE o T\ 72 Wi Nak® b ik i % 3
Blaxtg e L.

M4 SHit L7247 4 DNA %\, CD36 #iz5F
?D 32— FHHIT % exon 3~14 D4 exon = BEE L 72,
¥ —/ v A2 BigDye® Terminator v3.1 cycle se-
quencing kit (Applied Biosystems) #f#f L7-. PCR
WIEB LY =7 Y AU L7279 4 v —% Ta-
ble 1 (a) 127~3". ABI 3130xI (Applied Biosystems) (2
THEH 2 Peg L, BUH L 7-Hd5 % NCBI Reference Se-
quences (RefSeq) @ CD36 Bt %] (ID number NM_
000072.3) & IbigL 7-.

2. EfEHICHIE U ABlnE

MIBER 7T Y 7 it > ¥ — X )5 X nszm
WRRAFR AR D 5 HALE D 1,649 Befka: S Ii/MRE
X OBk % 40HE L, FITC %Pt ~ CD36 €/ 7 10—
F VK (FA6.152 ; Beckman Coulter #) % Jv» T
L7z BatEa >y ba— e LT FITC Bk~ X 1gGl
(679.1Mc7 ; Beckman Coulter #1) #fffiL, 7w —+
4 F A =% — (Cytomics FC 500 ; Beckman Coulter
1) THHOGERE A e L7

CD36 Fth & ¥ L 72 ki oW g, g bo > &
VLA AT WIIE L L7z, anti-PLT - MPHA - A7 1) —
B L Wanti-PLT - MPHA - 783V (Beckman Coul-

ter #1) Z w72 MPHA 12 & 0 B oL Nak* &
I 2 72,

ER T I R E 2 S L7247 4 DNA
ZHw7z. CD36 #I5T-® exon 3NOBME T F o H 5
exon 14 NoO#IEa K F T &8E %2 8~10kb f2)E
D4 DO L, Table IR LIz T I 4 < —
EFHWTENZENEWIR L 2. ¥ —F Y ARSI
Pt Nak® B =Rk S & [FERO FIC# i T 217 - 72.

3. (D36 BIEFERDEFSFIFICOWVT

CD36 EIZFERDOFFAHTIISCHIC & o TR 575,
AEGTIE CD36 MInTOMBa v O A% 1HFHEL
THiLT 5. HAAIBW TR D BEE ISR SN
2R s U2 BEHRYY @ 478C > T I3 AR Fs o 268C>T
AN T 5.

Bw R

1. #1 Nak* B MEBRID & OB (G FRET

TRALI B350 Nak' BRI 3 i, v d exon
5 ? 329_330delAC FEHEGIKRTH - 7. BITEAHE O
Z2\WHL Nak® B PR BR I 1, 2 1A% 329_330delAC &€,
1 BI75 exon 10 ® 949insA RETH -7z (Table 2). W
TN 7L —2AT7 MIZ XY premature termination
codon 23 HHHT 5.

2. F(EHRICHIE L 2B INEOEGEFHTE LTHE
O 1

FABCHE B X O Wk I 3 1,649 A, ¥4 719
B (055%), %4 7199l (60%) BSROM-72. 2
5O CD36 KIFHH SR S /=48 % Table 3 1R
L 7z. $t Nak® BaPERR IS 2 & f it S 1172 329_330del AC
& 949insA 12z, 223insG(exon4), 268C>T (exon
4), 275C>T(exon4), 760T >C(exon9), 1204_1246
dup43 (exon 13), 1228_1239dell2 (exon 13) @ 38
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Table 2 Mutations found in coding regions of the CD36 gene in anti-
Nak? antibody-positive donors

Donor Adverse reactions Titer (FCM) Mutations
1 TRALI (2) %8192 329_330delAC/329_330delAC
2 TRALI (1) % 4,096 329_330delAC/329_330delAC
3 Not TRALI % 2,048 329_330delAC/329_330delAC
4 - X512 329_330delAC/329_330delAC
5 - X 64 949insA/949ins A
6 - x 32 329_330delAC/329_330delAC

Donor 1, 2, and 3 were identified by investigating TRALI-associated blood
products; as for donor 4, 5, and 6, association between blood products and
adverse reactions was not investigated.

223insG: LysgeX
268C>T: Prog0ser
275C>T: ThrazMet

| 1204_1246dup43: arga3ix |

949insA: Asp352X

[ 1228_1239del12: aad10-413del

10 11 12 13 14

ATG

329 330delAC: ala132x | | 760T>C: Phe254Leu

Fig. 1 CD36 mutations found in CD36-deficient donors

Table 3 Summary of mutations found

z =
3o Nak A % O J {5 THHT % 4T - 7ok B
Ti, HAA TR b B A SN2 268C>T 13780

in coding regions of the CD36 gene
in 108 CD36-deficient donors

Mutations n STV, SEHE L7250 Nak' BprEmk I 12 350
268C >T/268C>T 3 T, 660 5 {75 329_330del AC R EHA, 1 HIA
268C>T/223insG 1 A ’
268C >T/275C>T 1 949insA REHEAIKTH D, 268C>T IZRD L h - 72,

?ny Eeg)l 268C>T/329_330delAC | 1 —J7, EEAERZHIH U Z2BRIE SR 5 Rwn 2 s ni:
268C>T/949ins A 1 o N
399, 330delAC/949ins A ) 108 il CD36 RIEH Tid 268C>T ﬁ—ﬂi %<, 329
7607T >C/949ins A 1 330delAC % 949insA DK EHARITRD L h o7z F
268C>T/WT 37 72, 25 108 Bl St Nak I3kl S e 2o 7.
275C>T/WT 1 CD36 7T R BRSNS Al 2 520 TIRBAANEAT
SIAAACAWT ; F 4% 268C>T BRI X D HIERIED & BBA~DE

Typell | 760T>C/WT 1 ' AR & U HIS 4

@=99) | 949insA/WT 5 FTICEEDSAD, MBEmMIEIEAEEHINEL &
iiiﬁiiﬁiﬁﬁ%ﬁ ; %2 268C>T % b2 ¥ 4 7 I KIBEDHAE A L7
WT ‘ 19 WHIHZOWTHIA S 1Z, 268C>T #4844 534 CD36

FEBURIZEF IR T T2 00, bFRIEBLTW
LIz DIHUEZEE L 2O TRV R EHEELTY

A DA 572 (Table 3, Fig.1). #4 7 Tidwvs
NdI— FEROZRO S ERAKREZIIHE~NT 1
Btk TH o7z ¥4 711 Ti& 268C>T A% 99 i 37
BlLi b EHETH - 72 R 49 611E, a— FH
WACERBRBONS hh ol 72, CD36 KIHHE 108
BIZDWT MPHA 12 & ) PRI % A 7228, it
Nak' IZHH S N 2o 72,

%71, 268C>T A% CD36 45 DR e Mk 12 & OfE
JERES B OHNIARTH 2%, 268C>T LFHZ L CD36
HHEOMET 28 PR Z AR L R WER ST
LUREED D 5. F72 CD36 Btk H 128\ TH 268C
>T, 329_330delAC, 949insA %D ZE RN T 0 THH
ENEVIMELH Y, CD36 s T
WOBMS ZRLTWA. KEHRL Ve rRT 0
FT—F —HIORE, TV I RT 4 v 2 s
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5452 LRI NS. —J7, hEATIE268C
>T X0 3 329 _330del AC % 1228_1239del12 A5 4HJE
W ERTB Y, 77 AN %0 Th PuikiEEo
VAZNZEN D BWHENEDND 5.

P Nak* 23B85- L 7= & SN IERNE, #mmEvEH Dak
W & A RN A E 2 i JE A 7 & A3 S T
B, P Nak'PRAE 1L 975T >G (exon 10) & E#
A% 1156C>T (exon 12) & 1228_1239dell2 DHEA
T SR, exon 1 75 3 FTO skipping O & EH
G ELERTDH - 72, P Nak |2 & 0 B S B AER
DEN & RARER OE N DD 5 DO IIAWTH
5. LPL%AEDPS, 407 TRALI B # i Nak'
R PERRIM 133X T 329_330del AC FEHA R TH -7
ZEM D, 329_330delAC A EHAMKIZ X 5P Nak'
AHY TRALL FEAEICER  B5- L T B ] REEIZ B E T &
.

At & L7z TRALT B H BT Nak® B ¥ ik 1l & 3
B 2 Fld B TH S5 2 05, P Nak FEAEDE
R R 4R 75 Tl v e £ 2 S5 h, EinEIEH
e U CH MR MEE A 235 & v ) FED
RO LR, EFEBESPURZ A U2 BRI 2
2, ook E LT, MRIBINCRER Bk bR
WWEES N Z e E 2005, R RBGEEZ
AL CHIROKE S Y, BE IR CREERH
AL T B 7280, BRIEHEIANEA LT E - BEBIH sk oMl
RS v, Lo, ARIEBWTRBICHT %
HLA $ifkastit S i -plo s s cs b, BElo
MR IRMANRAT 5 2 & THREAPER IR
HTZEPIRIBENTVS,

BRI BT, EIMlioP Nak' 1Z TRALI R 7
FT745F v —vay s ERELREWEHNZF &S
FTZEDHPAL TV, CD36 X EHEIR TH 5 7-
¥, MR S S IR % & £ Dfakiltt
FIERITE. — T, A IliET L7z TRALL & o 7
WL Nak* Rk 3 Blizowv T, Hufifiig 32 52>
5 512 BT EE MM TIE 7 %2> 72 (Table 2). Hk
MEAAS 1990 4ERT 2 Tdh 5 72036/l 7 flski3% - Tw
VS, BIVERICE ST 2 TR IR e £ 2 5 5.
C? X HIZ, P Nak' 1B LTI 855 F s Budk A
HELTHUTLHAMEHBEICES 2V LITMEZ,
HLA Hifk L i % & Hiifmiti =2 TR & b
HY, WHERRIGAE DIZWEWS HERH L. T
WDy 4y 7RHiE 268C>T DAY 5720, i
G FF—0BRIUIIARITH % 25, CD36 KIEDF-51%
BIHTE v, Dl Ld, RIEERD 5P Nak' % 7
A B REE O B B BKIILHE & v 723121 268C>T
DHOZERIZLEHTHIULENHLEEZOND.
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DEFECTIVE CD36 MUTATIONS IN ANTI-Nak® ANTIBODY-POSITIVE SUBJECTS
ASSOCIATED WITH TRANSFUSION-RELATED ACUTE LUNG INJURY (TRALI)

Moe Ando, Fumiaki Nakajima, Hiromi Kamada, Junko Nakamura, Marie Shimizu, Tadashi Nagai,
Masahiro Satake and Kenji Tadokoro

Japanese Red Cross Society, Blood Service Headquarters, Central Blood Institute

Abstract:

Isoantibody against CD36 (anti-Nak®) can cause platelet transfusion refractoriness and serious adverse reactions,
including transfusion-related acute lung injury (TRALI). CD36-deficient individuals may produce anti-Nak® after im-
munizing events. Indeed, we previously identified three anti-Nak*positive donors when we examined 2,497 TRALI-
inducing blood products. Although the 268C>T mutation in exon 4 of the CD36 gene is frequently found in Japanese
individuals with CD36 deficiency, the correlation between mutations of the CD36 gene and anti-Nak® production re-
mains unclear. In this study, to clarify whether specific mutations of the CD36 gene are involved in the production
of anti-Nak®, we performed a sequence analysis of the gene in six anti-Nak®-positive donors, including the three donors
described above. We also analyzed 108 anti-Nak*negative donors with CD36 deficiency as controls. All anti-Nak®-
positive donors were homozygous for 329_330delAC and 949insA, whereas 268C >T was not found. In contrast, 268
C>T was frequently found in the anti-Nak*negative control donors. Some of the healthy male donors in this study
were also positive for anti-Nak® indicating that anti-Nak® production is not limited to cases involving transfusion or
pregnancy. As such, it may be important to focus on mutations other than 268C>T to identify donors who may poten-
tially produce anti-Nak®".
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anti-Nak®, TRALI CD36 deficiency

(©2016 The Japan Society of Transfusion Medicine and Cell Therapy
Journal Web Site: http://yuketsu.jstmct.or.jp/



