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[ Abstract |

to find a new way for platelet compatibility testing. Methods

Objective To study the platelet antibody screening and crossing match by surface plasmon resonance(SPR) ,and
The corresponding universal platelet antigen was fixed on the SPR
chip surface by the amino coupling method. Platelet antibody positive and negative control serum were analysed by SPR micro-ar-
ray,the stability, sensitivity and specificity of this technique were discussed,and compared with MAIPA assay. Finally we used the
SPR technology to cross match for ten cases of the platelet antibody positive patients before infusion,and to evaluate the effect of
platelet infusion. Results For the SPR technology, the stability, sensitivity and specificity of platelet antibody detection were all
better,106 cases of the repeated platelet transfusion samples were tested by SPR assay and MAIPA method, there was no signifi-
cant difference between them(chi-square=20. 333, P=>0. 05), the total consistency was 97. 2%. The 10 cases of platelet antibody
positive patients were crossed match before platelet transfusion by SPR technology,the good results of 8 cases of them were found
by the clinical tracking evaluation,1 h CCI>>7.5,24 h CCI>>4. 5. Conclusion SPR technology for screening platelet antibody mat-
ches with MAIPA method in basic quality, but SPR assay is simple,rapid,reliable and intuitive,label free, which can satisfy the re-
quirements for clinical rapid detection of platelet antibody screening and crossing match.

[Key words| platelet antibody;screening; platelet crossing match; SPR technology

HTF SPR B AEAR 10 A 7E ML /MR HT AR I 2 5 e B o 0 45 R
F 91 A2 MLl 2 2% 0k 8058 B BT R S Mt N B BT R 1] B R
(MAIPA) #E47 %5 L 437

0 1 L /NAR BT 5B RIA I 02N B3R 2 B it AR 2 e e B
1 B L L R 5 U LS 5 S e A LN SE A, S 3
I /N B JG A (PTROM™Y . T A6 I 1 /N B B Ak 45 58 SUIE &
R F R E AL MAIPA %M FCM 3%, X8y ksl FHiX 1 BRE5HZ®
FU BB AR S I T R A SR R R KL LD R 2012 4F 5 3 & 2013 4F 4 AERIIAE A
W2 o ol R n] FE R A — R R R B v R 41 4 PR 5 BE 22 YR B A I /N B9 BB 106 B [ 2520 2 YA T I /AR

JH B0 PR A A R By 3 B R R 2R A . R T A B T R SRR Gsur-
face plasmon resonance, SPR) £ A J& I F AE #5310 ' 2% A= ¥ 1% Je&
A AN T LR I A9y AT b A0 Al G T LA A A 3 T
FY B 3y 37 38 P T v 3 5 A T P S R RN A3 Y O
B S AR EN WY 43T . DA B AE R R B R R R
i AR AR T R SRR RE N R AR R

*  BEETE - WIITRHE A 5L ak v B35 B (JCYJ20130401110246572)
WIEE , Tel: (0755)83373552; E-mail : Hejianan6398@163. com.

TSR, 2

o 45 P a2 B 2 P 42 9% (idiopathic thrombocytopenic
purpura, ITP) {35 34 f, A ML & 4 46 6], B S8 4 7 5 45
HAE(MDS) 8 {4l . HAtb g 4] 18 91 ], Horpr, 55 55 49, 2 51 {41, 4%
i 8~63 %, ALAE Y 34.5 4 . A /RIS /N T 20X
107 /L 8 kT 20X 10° /L H/MNF 100 X 10° /L, {24 B & & 1
i)

EZER N ALBMAITS =), TALHI (8 4 3220 Dol W S g



1198

1.2 BRARSRAEAL 5 /MR ITEC 3 5 7E /N AR i v BT R
HJE 1,24 h R4 EH SN A F KO0 2 mL, 347 /MR 4 I
134 1 /> A 38 hi1 . (corrected count index, CCI), CCI=#i i
S5 L /N AR A8 I < A 2 AR (o) /i AL /)N B 3 B s 4K 35 T R
=0.006 1 X & (cm)+0.012 8 X & & (kg) —0.015 29, LA
1 h CCI>>7.5 8] 24 h CCI>>4. 5 A %, 75 W] Ay 7 Jo sk, it
BRI /AR IV PO B AL AR R R ZY 200 mL A
M NR R F % F 2.5X10" /4%,

1.3 FEAEHSEA SPR 4 H (£ E GWC 4+, SPRi-
mager [[ &), MAIPA iR 57| & (£ H , Immucor /A 7)), BYL %I
BLOHLCKF A D . SPR F ik i (45 20130124, ) M
FEAYHEARERAFD ., BAT O BIm /MG T B S
20120923) | IfiL/NAR BE A FE 1 O 7 (45 20120916, BH P X 1D
W EKEEEA A, &G EDC/NHS: 1-2 #-3-(3-—
B BL 4 T B -B ik — 0 i (EDC, 0. 4 mol/L) Fl N-¥% 3k B8 71 ik
Wi (NHS,0. 1 mol/L) .pH=7. 4 (2 np ¥k PBSC 34 &
R W H Z B (10 mmol/L. pH = 2. 0). & [ | & W2 %
(1 mmol/L,pH=28.5) . ft e A AB % fi &5 (B E X BED L 3F 45 5
PEEE 1 NST % R 3 A = Bt

1.4 SPRE AR /MR T A 8% 5 07 Bl sr

141 [/MRAE SPRE i 18 B & M52 m H & 5% m SPR
SRR MR E E R E R R TRE LW pH A
PR APUR R S . AU TR — B TR E T SR i
BRI BEAT B LU R 5 20 0 s Rt s AR A TR 2R A L S g
FRAF K B — 72 Y [ 2 0 S D) it /N AR DR A B B . AR
WFoE e AR TE pH {E (4 514 4. 0.4.5.5.0.5.5.6. 00 10
mmol /L Ji§ R ¥k 2% i i W AE I /N AR 1 ] e, IR R pHL X
I /ISR B R I A 19 R ) A 2 de i pH AL

1.4.2  (/MRAE SPROI 2 T80 & 09 75 i i/ AR B B
B 22 < AR A A5 PR R R R A BSR4 76 SPR % )80 Jr &
T [0 A 7 ) 308 R 261 o /I A 7 D A 00 K 7 ) ot /AR B 4 . L
R Tr i (D SPR B A TGk : e BT 40 W fi# 0.393 9 ¢
EDC(0. 4 mmol/L)#1 0. 430 g NHS(0. 1 mmol/L) , it il 5 10
mL EDC/NHS i% fb # . ¥ SPR &% i 8 T % 4L Wi i 46 30
min, i K 0P (2) 1 /AR Bt s R A pH fE A 6.0 /9 10
mmol/L Z & 455 H b e il 10 26 ) H iy 5 RF I, 38 A A ot /s
MRBUIE A S FEWRAE 5 A5 BEAL S B 0.5 pL IR & WS FET
S FRTEAE R AL B SR T R E 1 b (3)008 2R TE B S
FESFIY SPR S Fr o [ 7€ 5 %23 76 SPR 23 #r A F, 1] PBS i
o foe A LR A (ol de /N AR 2 K AR R S 7 e 1 R AR A
2 70~100 Z (A1), KL £k V- Fa 5 FH P WK & B e 4L BR 10
min, B AR R R RTE AL R TE . 58 S AR AR T £ BR
oy S BRE D 0 B R S BT IRL AR S AT AR

1.4.3 SR REMEAERN S EESCR  #T7P0UR BT S
TR I, e B A I Vs PBS IR B S L i A A b R
— ARG AR AR ARG AT R — kil e L S5 A
BIAevaluation #4431 . 05 1% 2% 1 7 4E J5 B2 R — 8 ik
JE TR 0 R R i DR B U AR VK o e e B A7 D T Ak ]
P G T IR BAE BGE R i T4 . 0@ T2k FH AR AR 300 A F
72 2R T 10 mmol/L NaOH, 1 ¢ 300 # B i @ B8 . pH =
2.0 M H SRR AE N HE AR RN 00 S AR A 2R R 2
144 i/MRIUES ik Z B 446 Lk (1D SPR
BORVERE A3 0T 38 ] BRI R 19 4548 M2 [ 19 SPR s v, 45 B

FRES 2015 F 3 A% 44 55 9 M

AT R R B A Sk B 3 AR R A S A R 1 A T, 43 AT
SPR A W% 8 P BUREE LRE 5 M SPR 43 AR I A 25 4
iz ] BIAevaluation 3K {44347 s (2) X} b P58 . 32 I SPR Fi R 5
MATPA 75k CEL R4 A5 $i2 ™ 5 B B 5 306 41D TR B X 106 461 2 9k
0 L /N 1 R R AT I /AR AR O L LR 2 ROy k25
PE T BN PR .

1.5 SPRERHEALESAT R STEh R LA W&
R A SPR i A T AP 56 398 45 e 4 28 i /N AR B e L 9 R
BRI PRI A, BRI Oy 1 f T AR O B4 58 A I/ AR
CPUIED [ 8 AR F b K60 A 35 0L 35 2 5 A AH GBIk 5 ] B
W L8 v B B P AL SR I/ NAR T 3 U R B TR A (0. 5 ) 4R
FETF IR b R o /)N AR B 44 BE M AR 3 0 I W R S AF #E SPR
{55 W As , 25 To 05 5 o 28, i B e TR e A A8 &, 75 J0) Sk i 2
DA o 3B FHZE AR 10 i) i /MR ST B 8 e R T & 19
I 7N R AT 7 5 I 08 A e DA B B 43 A T 58 B A I R AL /N A
ol VAR

1.6 ZEit2#ab3 SR SPSS 16. 0 #AF#E 47 40 AL 31, 314K
VOB K, L P<<0. 05 25 A Si it L.

2 & 7

2.1 /N E R SRR R G R R SR G v T
eI/ 43 B F B 5.10.20.50.100 45, 45 H 2 W] BE & A AE
V18 VAR 3 38 R 0 4 BT 4 R I/ IS AR AR I D {7 5 (88 o A R
B 10 F5 5, a5 FE Y 00 3R B R A5 S AN B B (| D, FJ
Bh L JE SR ST 56 P B AR AR A I/ ARV B B OR 10 £ A
B,

I m/MVREEREMZHERLER

B2z mERpHENSHERKER

2.2 R pH fH Y KRR S 4y 5 R A &%) pH H
G391 4.0,4.5.5.0,5.5.6.0) [ Z 1R 22 vh i WA 15 FE IR
i B /NAR o T A 3 AT 9 R /N B A i D 45 OR 2 W A
pH=4.5 1Y LR 5% vh ¥ W i HL A B3 i A D 15 5 (JB 2)



FREF 201553 A% 44 5% 9

UL RIS SR SC R B R F pH=4. 5 (1 2 R 28 vh 8 1y o5
o V1 A L /AR

2.3 SPRO A AT i /AR 5T B AR IR S AR RUR &
NaOH 52 s & o T8 FR 0 K iR, S B R N iR
TR A 1= 300 H B8 A B R 5k 48 1A 1m0 38 Ji s ik 2 /K 1 B P A=
B . ERA pH=2. 0 (1 H 5 B2 4R J5 AL 2% 2 A% [l B 4 LG 16
KT B S IR AR R AR TR A . HOR SCR A
T pH=2.0 M H AR FH LK, £ SPR IS EF LA
/N HT R CRLFE 5 22 109 ML /N ARATE R AV 50 SR AN TR 19 7 B
HEAT BE A % BRI T 0 A6 3 B S, TR pH=2. 0 1 H AR E
AR A 3 ORI A R A 5 H T (A AL AR L A R
R4r(E 3,

& 3 SPRE R MRS FE R BERR(n=3)

2.4 SPROS R4 BT I/ BT HA BR VR O i A B 7E W) —
R R b R I I /N AT - BE PR AR 1 7 A XA,
LA 28 ER B L 53 A0 6 A g REAS K I A, 43 31 IR o Xof HR
FH A 1L 7 5.10.20.30,40.,60 plL, er“E’J«ZUE%ﬁIJfJ 50,100,
200,300,400,600 ng/mL; L 2 pL/s (93 3 #E KE K I, iy BI-
Aevaluation 43 7 5444 BE L 5 B 25 19 %3 BB S 76 & a0 R 5 hiE
B RU fH40 a.b.cod e M BTm A B0 09 R0 SRk
Ry 50 ng/mL 724 (B 4)

B4  SPREF &I RE K EEY /N R 5L
PRI B4 R

2.5 SPRUSA MRS MEm R SR FER — sk A b AR i
ML/ I R R S NST HE st Horb, 1A gl 28 1 )
PR AR A A RO R AR I AT L 8 e R A ) A 7E SPR X R
3 30 G 1t/ B T AR B PR ek BRI T 5 NST BT A% B Xk B
T o AG I AL /N AR T S PR A X IR L S NST T A4 B ) T I
I 3200 7 e S PR B (8T 5) o AR TSR W] SPR I J B4 5 4
1 /AR BT MR (5
2.6 SPROBA AL MATPA J4 G 2 /MR AR L 70 H7
xb 106 4] i PR 25 v i v i/ B A9 S8 & I T . 20 3 T SPR G

1199

FARF MATPA B0, 45 R LR 154 K%, y* = 0. 333,
P=0.564.2 fyiE LB ZE RIS ¢ E L. SPRER R
LY AE RN 97. 9% B —3ME N 97. 2% (58 D).

A I/ B I3 5 B NST 504K BH A 13
B 5 SPREF#EM 2 FAEMEENROBFHESER

1 2 P /MR TR A R B S5 R EE B (=106 ,n)

MAIPA %

SPR # A #it
PR 93 1

(R 10 2 12

[5Ré3 1 93 94

At 11 95 106

x> =0.333,P>0. 05,

2.7 SPRSHHEARKW M MMedtik £ A K AB.O
[Fi) 4 1 48 3 1L /N B AR AR 28 OB U O A R 4 BRI 3R I /I AR S RE
W48 5 07 3k R SPROS A b, 8K J5 AR A i T 0 A DU
B A3 AT AR IV AR SRR LR AR AR S . AR BIE Y
X SPR 4 A I (4 o 10 1] i ZNAR R B B R AT A X
Tt & 3 56 . I 2267 I/ BTG 3 3 B T A 8 I /N AR B 1 28
I PR B 15 431 Fe v, 8 il fB 35 1 h i /MR # i {H CCI>7. 5,
24 h CCI>4. 5, Wik AR IF BB HERES RIF. 5550 2 BIA
A AP . LW SPR HAR T W) 25 B A T I PR L /N AR 1
P S5 ECA (E 6).

A B S
B 6 HEMNMIEEENETRXEGHE LR

3 i e

A A 30 % 1 /N B I PR T RO B ST R RO R,
TR O HLA R HPA HE K AL 5 p 8L 2, A, 28
B 5 REET G B A 0 ik 4 i SE G PR B 3 BRI A2 A D
HLA HPA {4 ifin /MR #8475 0 B R e DL St . 0 R B #2380
T A 56 B 4 5 52 4 AH A 1 /N A 5 B2 — AT 5 8 PR A4 A
T R P A I PR AR 0 o/ B B S R G ik
B BEAE T (R AR I DG IS L B AR K e T R I I
AN IR R I AN BB, R X AR 2
J¥i) R, 5 B B F R T A I D AT . H R I R R
MAIPA 35 | [ HH5E 4 1545 A0 — 58 W BRI L 1% 05 1 18 R 40 40
0 R A 00 5, B i TR YR B s A B 2B R L S e TR R AR
% .4 ELISA 3, 5 8 #UAB BA M AR BR o 5 1% 0 0k 1647 I IR A



1200

D 75 B 2R A 1 O B /R, AR I /)N B 25 T80 AL 110 52 4%
P PRSI B s LR A T G . PR T — B itk
W5 B8R B 0 R 0 3

SPR $ AR TN 15 B0 45 M0 9 31547 4 32 09 A A L TT LA
A W) 53 T HE JCAB M 45 AR F 9 B 3 2. B, SPR R
EM T im0 7o B 5L s, /&%
SPR 4 AR B A L/ AR BT 4 (1 46 D0 55 E AL Y BIF 5 b RS T R
U BT LA AR T SPR AR Pk AR IT A
RE IR S W0 058 & B, SPR H AR KW ifn /N AR Pt
TR R e v R AR R S BT R S MAIPA 346
/N AR Y 45 SR AT T O EUBIFST e AT BE S B A R —
BERAE 95 DL b BAERCREE 5% U B AR EH
SPR 4 A Bt B 4 /MR S g 45 10 B0 ik BV B &R
Bl 15 3 A 0K AT Hodr . 8 AR AE 1 b/ ARG i fl CCT>
7.5,24 h CCI>>4. 5, 75 &b 2 5 /& 3 PR AW » 52 00 17 1f /)N
MR A A

SPR £ R AT HE R 4l . 58 IR T MATPA 35 5548 7R 41 i O
FEMA B (), 53 4 MATPA B8 1E LR 2 (i [RC L 5  BLAR
PR 45 5 SPR AR ] 2 i BE o R S A 0, 52 3 B B 5 4 A
B T bRid 546 R g m H E A g R AR E . WA, SPR £
AR BLAE 32 FIHLE SR — B0 4K A I 58 2 B A [R] e B P
Az AR 22 VR AT 00 R ) 28 5 A K AR

{HJ2 , SPR B2 AR Y 1ML/ W 3% B0 J A S AR B AL BT
T A T RRAEZE DU IS AN A T 7T A S B AR
BUARTE A G 08, BE 5 5 AL 5 R A A0 &R /MR T
Ji g A TS U 32 R) UK 25 i DR 1 A6 SPR R [ B B4k AR
FE KM 5 BT 00T & A FR Nk . VB AHAE SPR 42 AR a2
=y )z S R A ) R G = R [ = RANY T E (R . N PN W= 7 .
WeBe 5 22 A A A R /AR A A 5 % A R
PTG R H R A AR

S &k

[1] Hatakeyama N, Hori T, Yamamoto M, et al. Platelet transfu-
sion refractoriness attributable to HILLA antibodies produced
by donor-derived cells after allogeneic bone marrow transplan-
tation from one HLA-antigen-mismatched mother[ J . Pediatr
Transplant ,2011,15(8) : E177-182.

[2] Giannoli C,Nguyen TK,Dubois V. HLA and transfusion:
new approaches with Luminex™ technology[ J]. Transfus
Clin Biol,2011.18(2):218-223.

[3] XUV, ERRAH, S T AYWREMRBKRD
SPR 1% e g K6 0 K #F B F 5 [T 1. A% B AR 2 41, 2013,
26(6):522-524.

[4] Dudak FC,Boyaci IH. Rapid and label-free bacteria detec-
tion by surface plasmon resonance (SPR) biosensors[J].
Biotechnol J,2009.,4(7):1003-1011.

(5] 252 KB . B4 iR, 55, B 3R 10 55 B 1 i L % 1y Sk ()
R A SR, A B2 AR 2% 35, 2009.26 (3)

FTHREF 20153 A% 44 %% 9

653-656.

[6] He JN,Zhao F.Wu CL,et al. Development of a smart dy-
namic surface chemistry for surface plasmon resonance-
based sensors for the detection of DNA molecules[]]. ]
Mater Chem B,2013.1(40):5398-5402.

[7] Leroux D,Canépa S, Viskov C, et al. Binding of heparin-
dependent antibodies to PF4 modified by enoxaparin oli-
gosaccharides: evaluation by surface plasmon resonance
and serotonin release assay[ J |. ] Thromb Haemost,2012,
10(3) :430-436.

[8] Imoto S,Kawamura K, Tokumine Y,et al. Acute non-he-
molytic transfusion reactions and HLLA class I antibody:
advantages of solid phase assay compared with conven-
tional complement-dependent assay [ J]. Transfus Med,
2010,20(2):95-103.

[9] AR, fObT: B8 s vk Ao ) ot /DN Al T AR LT . e RS 30 A% 25
2002,20(5):272.

[10] Bub CB, Martinelli BM, Avelino TM, et al. Platelet anti-
body detection by flow cytometry:an effective method to
evaluate and give transfusional support in platelet refrac-
toriness[ J |. Rev Bras Hematol Hemoter, 2013, 35(4):
252-255.

[11] Nguyen XD, Goebel M,Schober M, et al. The detection of
platelet antibodies by simultaneous analysis of specific
platelet antibodies and the monoclonal antibody-specific
immobilization of platelet antigens: an interlaboratory
comparison[ J]. Transfusion,2010,50(7) ;1429-1434,

[127] Bakchoul T, Kubiak S, Krautwurst A, et al. Low-avidity
anti-HPA-1a alloantibodies are capable of antigen-posi-
tive platelet destruction in the NOD/SCID mouse model
of alloimmune thrombocytopenia[J]. Transfusion, 2011,
51(11).:2455-2461.

[13] Socher I, Andrei-Selmer C,Bein G, et al. Low-avidity HPA-
la alloantibodies in severe neonatal alloimmune thrombocyto-
penia are detectable with surface plasmon resonance technolo-
gyl J']. Transfusion ,2009,49(5) :943-952.

[14] Rodius S,Chaloin O,Moes M., et al. The talin rod IBS2 al-
pha-helix interacts with the 83 integrin cytoplasmic tail
membrane-proximal helix by establishing charge comple-
mentary salt bridges[J]. J Biol Chem, 2008, 283 (35):
24212-24223.

[15] Hayashi T, Amakishi E,Matsuyama N,et al. Detection of
anti-human platelet antibodies against integrin o231 using
cell lines[ J]. Blood Transfus, 2014, 12 (Suppl 1):S273-
280.

(Wi Fs B #1:2014-10-08 & [8] B #.2014-12-25)



