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KA BRMAEM AFH Ba# EIHF EAH SRFE 24

(WZE] B TMERLX T4 % HLA-A,-B,-C,-DRB1 & DQBI fi & 3t P £ 25 M 4 10 B AF , 28 35F
A E PR (HLA) SRS AR R AR 09 15 PR 3 . 77 3% MU dE Ik 4 20022019 4F 5 BR b X 1 4% op 42 B % T
MR R E HLA 43 BUBUGIE 39 628 o, i F B B2 31 80k 31558 45 6 JE IR R B Arlequin 3. 5 3K 14F #E47 Hardy-
Weinberg - 6 3 J2 8 SR RUSH % . S5 R 139 628 £y HLA 4 VB0 IR £ 45 55 4> 5098 12 085 4y .G 484k 5751
B SRS B 21 792 £ . Kk BRI UG Ak S b R B RURE R AT L RS Y HLA-A 7 AT PURRE 5 19 A VHLA-
B o7 540 R S 37 A VHLA-C 7 S 40 R4S S0 13 4 VHLA-DRBI v 5 5 54 S 15 4, HLA-DQBL 13 5 4t
S 5 A, Hodh SR R 0P R4 %y HLA-A % 02(30.23%).B* 40(17.29%).C * 03(23.02%) .
DRBI * 09(17.09%).DQBI1 * 03(44.97%), 12 085 {3 & 43 £ ¥ o WL 2% 3] HLA-A-B-DR Pk %I 3738 F , 4ii %
KT 0.01 Atk 9 Fp, =7 S5 EI A% 02.07-B* 46:01-DRBI1 * 09:01(5. 34 Y0) M & 5 {3, A » 33.03-B
% 58:01-DRBI1 * 03:01(2. 43R, 5 KEFILF X LI 2E T4 G128 L (P<<0.05), Mg FAEEKY
PR T4 = 1 4] HLA-ABDR $UR 2R A 5 AR N 47.95% . &8 BB M X DUR AR HLA 457 3%
A B A B RAE, B RTE K X Tk & wRIEN ERERE— ST .
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HLA typing data from 39 628 hematopoietic stem cell donors:

A retrospective study
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Abstract Objective: To understand the characteristics of HLA-A, -B., -C, -DRB1 and DQBI gene polymor-

phisms of stem cell donors, and explore the clinical significance of HLA haploid characteristics. Methods: A total

ZHANG Tao WANG Dongfang

of 39 628 HLLA typing data of stem cell donors from CMDP were collected retrospectively. Allele frequencies were
calculated by direct counting method. Arlequin3. 1 software was used to perform Hardy-Weinberg balance test and
estimate haplotype frequency. Results: The 39 628 HLLA typing data included 12 085 high resolution data, 5751 G-
group data, and 21 792 middle-low resolution data. After genotypes were transformed into corresponding antigen
specificity, 19 HLA-A locus phenotype specificities were identified, 37 HLLA-B locus phenotype specificities were
identified, 13 HLLA-C locus phenotype specificities were identified, 15 HLLA-DRBI locus phenotype specificities
were identified, 5 HLA-DQBI locus phenotype specificities were identified. The highest frequency antigens were
HLA-A » 02(30.23%), B * 40(17.29%), C * 03(23.02%), DRB1 * 09 (17.09%) and DQB1 * 03
(44.97%). In 12 085 high-resolution data, 3738 haplotypes of HLA-A-B-DR were observed, of which 9 frequen-
cies were greater than 0. 01, the highest frequencies haplotypes were A * 02: 07-Bx 46:. 01-DRB1 * 09. 01
(5.34%), followed by A * 33: 03-B * 58: 01-DRBI1 * 03: 01(2.43%). It was significantly different from
Dalian and other northern regions (P <0.05). In theory, the probability of finding at least one HLA-ABDR
matched donor in Chongging marrow bank was 47.95%. Conclusion;: The distribution of HLA alleles in
Chongqing had its own characteristics. The stem cell donor database should be further expanded.

Key words human leukocyte antigen; gene polymorphism; haplotype; linkage disequilibrium; CMDP
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I 55 Al b DX B0 M EAT LR, 4R T AR X HLA
FER Z AMERE , i — LRI T HLA BAF IR FRAE
I R S IR 25 RS R
1 #¥PE5HZE
1.1 W4

2002—2019 4FFR S 56 = K AL 19 HLA 5
R 43 BUECHE L 3631 39 628 {7 i $F HLA-A B,
C.DR.DQ 5 1 s iy ds 7259 1. AFRXT 4
A m o BE 12 085 1y .G A ds 5751 1 A%
SRR 21 792 45 . BT A B Y 3 i T 20 AR AR R
FEA HH R R AR 10 R M R AR IS 18~45 % .1
EIEH AR,
1.2 il

HLA-A,-B,-C,-DRB1 F1-DQB1 %5 {i; 3 [A #i
TR E BRI . A Arlequin(3. 5.
2.2 WA A X 3 A3 RV 5 i Hardy-Weinberg
AR B o Al A R R AR SRR (1L A
NEBEFES TR ZE 1§ HLA-A,B,DR i 5
SR A MEE MR E T P=—0.67+

2.1 Hardy-Weinberg -7 £ 46
HLA-A,-B #f1-DRB1 3 /™7 &5 5 7] 43 8 45 5
# AT S Hardy-Weinberg -1, P 1 >>0. 05, £ &k
IR AR 47
2.2 FERER

39 628 iy HLA 4r % % 4% 60 55 & o 803
12 085 #y .G 41 ¥4k 5751 4y, o I 40 B s 21 792
1y o W HE PR R Ak S X6 7 9 e D R S PR O S R
HLA-A 7 S50 R S 19 A~ HLA-B A7 S TR
FeS Pk 37 AN HLA-C i g3 bt it 4% 55 M 13 4.
HLA-DRBI i &5 ¥t Jit ¢ 5 % 15 1>, HLA-DQBI
PSR RS 5 A e 0t v T 4 il
A HLA-A % 02(30.23%).B* 40(17.29%).C *
03(23.02%).DRBI * 09(17.09%).DQBI * 03
(44.97%) ., WL 1,

®1 FXi#K AR HLA-A.-B.-C.-DRB1.-DQBI {if 2 % fir & F $f & %
Allele Frequency Allele Frequency Allele Frequency  Allele  Frequency Allele Frequency — Allele Frequency
Ax*01 2.50 B*07 2.11 B*49 0.10 DRBI * 01 1.98 C*01 21.33  DQBI * 02 8. 40
A *02 30. 23 B*08 0.67 B* 50 0. 37 DRBI * 03 4.98 C*02 0. 37 DQB1 * 03 44,97
A %03 1.94 B*13 9.61 B*51 6.12 DRBI1 * 04  10. 80 C*03 23.20 DQBI * 04 5.49
Ax11 29.42 Bx14 0.18 B*52 2.09 DRBI1 * 06 0. 00 C*04 7.21 DQB1 * 05 19.76
A %23 0.17 B*15 14.13 B*53 0.01 DRBI1 * 07 5.48 C*05 0.45 DQBL1 * 06 21.38
A x24 17. 31 B*18 0.33 B* 54 2.98 DRBI1 * 08 7.75 C*06 5. 46
A * 25 0.01 B* 27 1. 60 B* 55 3.97 DRBI1 * 09 17.09 C*07 19. 24
A * 26 2.78 B* 35 3.96 B* 56 0. 83 DRBI1 * 10 1.57 C*08 10. 28
A %29 0. 64 B* 37 1.19 B 57 0.78 DRBI1 * 11 6. 44 Cx*12 3.90
A * 30 3.26 B* 38 3.15 B* 58 6. 60 DRB1 * 12 12.62 Cx*14 5.08
A * 31 2.54 B* 39 2.39 B*59 0.05 DRBI1 * 13 5. 60 C* 15 3. 18
A % 32 0.76 B* 40 17. 29 B* 64 0. 00 DRBI1 * 14 8. 19 C*16 0.23
A %33 7.73 B*41 0.08 B* 65 0. 00 DRB1 % 15 13.50 C*17 0. 06
A% 34 0. 04 B*42 0.01 B* 67 0. 46 DRBI1 * 16 4.01
A * 36 0.01 B*44 2.22 B*73 0.02 DRBI1 * 17 0. 00
A %66 0.03 B* 45 0.05 Bx78 0. 00
A %68 0. 54 B* 46 15.08 B* 81 0.05
A * 69 0. 04 B*47 0.02
A *T74 0.05 B*48 1. 90

2.3 FEHRHIIX HLA-ABDR i & 50 5 e 5 0 43 A
i 5 At b S ) ) AR B g

$ 8 M X HLA-ABDR {3 5 5t J5 45 5 M 4
SREERT 6 AL BT DL K& B RO R £ 1) HLA-
B27 . HLA-B57 i 5 46 RES S5 b )y X
AT, WLk 2, S S HENPURE M S, K
2250 D A i AL b R 22 R I it B

(P<C0.05), #H%MH A*11.A*30.A *01.B*
46 B x 57 . DRBI * 07 2& 5% ¥ 4 i 35, 5 % LT M
Z 1%,
2.4 PAREAVSTCR KRR

3 b R R AR SR A R 7R R ML X 39 628
iy 3% I HLA-A .-B.-DRBI1 3 i &5 854K 7370
A KT 0.001 A 207 AL B R B
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0. 684 45 4K F 0. 00 001 fy 2883 A~ A EA 0.00 001 9 3738 A~ S EA 0. 999 389, JiJE
0.998 544. 12 085 I G &5 4 BCd ob % B HLA- 7 10 £/ HLA-A -B.-DRB1 3 f7 4 81 s 700 2 5L
A-B.-DRBI 3 fii /i 8% 1k 13 166 A~ SR KT Wk 3,

0.001 FAF 165 /> M B A1 0. 566 005, 41 %K T

®2 ERXRHEX HLA-ABDR I RSN EFSH S AR BEEA LR %
Py HR Kik wrk 5 W P IR vs Ki% PR vs WL
(39 628 11 (10 000 1) (36 380 i3) P P
A %02 30. 23 31.65 31.65 <<0. 001 0. 006 <<0. 001
Ax11 29. 42 17.72 16. 23 <<0. 001 <<0. 001 <<0. 001
A% 24 17. 31 16. 34 15. 56 <<0. 001 0.021 <<0. 001
A %33 7.73 8. 36 5.51 <<0. 001 0.036 <0. 001
A % 30 3.26 7.00 7.28 <<0. 001 <<0. 001 <<0. 001
A * 31 2.54 3. 84 4.03 <<0. 001 <<0. 001 <<0. 001
A %01 2.50 4.12 5.75 <<0. 001 <<0. 001 <<0. 001
B * 40 17. 29 14. 84 13. 54 <<0. 001 <<0. 001 <<0. 001
B x 46 15.08 7.58 5.93 <20. 001 <<0. 001 <<0. 001
B* 15 14.13 14. 34 14. 33 0. 698 0.589 0.429
Bx13 9.61 11.79 11.78 <<0. 001 <<0. 001 <<0. 001
B* 58 6. 60 5. 00 3.16 <<0. 001 <<0. 001 <£0. 001
B*51 6.12 7.21 5.98 <20. 001 <20. 001 0.425
Bx 27 1. 60 2.02 1.67 0.014 0. 004 0.438
B* 57 0.78 1.50 1.60 <<0. 001 <<0. 001 <<0. 001
DRB1 * 09 17.09 13.33 12. 46 <<0. 001 <£0. 001 <<0. 001
DRBI1 * 15 13. 50 15. 82 18. 32 <<0. 001 <£0. 001 <20. 001
DRB1 * 12 12. 62 12.37 11.03 <<0. 001 0.501 <<0. 001
DRBI1 * 04 10. 80 11.01 10. 32 0. 040 0. 547 0.031
DRB1 * 14 8.19 6.97 6.61 <<0. 001 <<0. 001 <<0. 001
DRBI1 * 07 5.48 10.72 12. 46 <<0. 001 <<0. 001 <<0. 001

K3 ERMXNKEABESFZEER 10 LA HLA-A-B.-DRB1 3 {i & B (& &
HLA-ABDR 1% % ($T Ji F¢

) ENES g™ HLA-ABDR #4584 (i 73 4D HK

A % 02-B * 46-DRB1 * 09 0.053 035 0.024 281 A% 02:07-B* 46:01-DRBI * 09:01 0.053 367
A % 33-B* 58-DRBI1 * 17 0.027 254 0.019 668 A% 33:03-B*58:01-DRBI * 03:01 0.029 339
A % 30-B % 13-DRBI1 * 07 0.022 187 0.045 636 A% 30:01-B* 13:02-DRBI1 * 07:01 0.024 628
A% 11-B* 75-DRBI1 * 12 0.020 852 0.013 329 A%11:01-B* 15:02-DRB1 * 12:02 0.021 857
A% 11-B* 13-DRB1 * 15 0.016 549 / A%11:01-B* 13:01-DRBI * 15:01 0.019 103
A % 02-B % 46-DRBI1 * 08 0.015 787 0.010 226 A% 02:07-B* 46:01-DRB1 * 08:03 0.015 175
A % 33-B* 58-DRB1 * 13 0.014 708 0.014 148 A% 33:03-B*58:01-DRBI * 13:02 0.014 579
A % 11-B * 46-DRB1 * 09 0.013 395 / A %11:01-B* 46:01-DRBI * 09:01 0.012 855
A % 02-B % 46-DRBI1 * 14 0.012 272 / A%11:01-B* 15:02-DRBI1 * 15:01 0.011 112
A *11-B * 62-DRB1 * 04 0.011 084 / A%11:01-B*40:01-DRBI * 08:03 0.008 955

/IR AT 20 (L HES .

1E KB 8 h 4k B 2 0 1 ) HLA-ABDR WA ARG BT E R ER R RN T 5 T H
PUR 2B M H MRy 47,9500, A5 R EMR LA L R 52 B S 5 L i R BE AT HL L i L5 2R ]
F5: VC T ABE 236 oy £ 77 X A 7 AT DT JSEABE 3 G AR REAT Fir O 22, {5 J2 2= /0 m] USRI — e Al 3
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FE M 2001 4F 5 a8 b A w88 TAE, #
% 20204 6 H 30 H B EEEHECIE 290 )7, Bif
EE L = (1 i1 O TR 1 O = I 1 B N E R e | A
I BRI GBI R S PR AR RS 2 AR RO ) 3
b EE R kR T & H M X HLA 3 H 2 25 M4
fiE. R4 FE A 2002 4F 2 & 4F W B8 FE A&
HLA 73 8% 4 2000 A DL b, N ¥ #9 HLA-
ABDR 3 i s 43 B 84 ) an A 19 AL % HLA-
ABCDRDQ 5 fi s /5 43 #F B0 #0431 39 628 17,
W I B HEA TR B, = A BRI G — i HLA 17 44
BS54 BT e Horb @ T Bk W ) 43 AU 45
MBI AE SR AT A O R 4 PR RS SR A AR 43 B i T
DL 35, 505 B A 08 2 8 B 5 A6 Ok B R S v e
Guitpu I R S v AR, [l M o A T OEE R M X
HLA oA A . AR 3 £ 8 19 SCHR 48 L 42 1]
W N B R A SR PE Gm 7R R 43
] B A% R A 3 22 5Pk (SNP) 19 40 A4, Al o
BORELAIL S 30 8 KT 7L, 4y M fe 2 B A
ZR R 2 KB, I U T 2 A b & B
BT LA HLA-A * 02/11/24.B * 40/46/
15.C * 03/07/08 . DRB1 * 09/15/12,.DQB1 * 03/
06/05 SFFERIAL 5, & B T F WA HLA-A = 25/
36/66.B % 42/73/81.C * 16 ,DRBI1 * 06/17 % {3;
ALEoR T E M X HLA JEH 5 0 2 851,
EH K HLA-A,-B,-DR 3 fif &5 4% H MK J5 i L
A7 B 35 DR AV A5 55 b O i DX R LT b 46 4 1 He 3K
RIA X HLA B oA Lo 540 A#E L
BERASGI Y2 XA % 01,A * 30,B * 57,
DRBI * 07 %t 75 B 8 B A%, 1 A % 11.B * 46 \DR
* 09 DU B 8 T v L X AT RE S IR T 0 He Bk R T
B AT O s B URCUE S5 o [ g b 2 A 2 ) Y A
R AN BRI ETET HLA-B x 27 M
Bx 57 2 AN A T 408 8 kN B R 4 A
HLA-B* 27 558 B HH R (AS) ) k4 B A58
AR S, SC Rk I E R M X BE L AS A BE HLA-
B27 05 B %k 26. 98 %6, i w5 T A i X T 41
JaFE kR L H 2 A ARER W R L B+
2704 HFE.Bx* 2705/07 2, F — & W HF5E T &
XX R4y B27 FHYE AR R ST — K R A L R
S R HLE . T HLA-B * 57 W5 HIV J&
YL ) s E R BRI A B VIR O R AR R R
W5 HLA-B * 27 AR, HLA-B * 57 3 K 45 2 |
e AU R Z ] & B Ak me O He G O HE R AR
— A% X PEIR AN R BB A A BB SR RRRE , S
A5 A5 DX 3R 19 28 A FH 3 [R) 5% e 2 9 1) 7™ A i
KFE, T HLA XK ZBMEREEEMIRA, K
TR 4R T 18 5 R v 56 R 3R 38 1 B0 S B 1R
VIR 3k P 9 22 5 4 A L, Xt R T AR i

HEST PR B R ST TE
ALY AR N R — TN

25 ANTEL I HILA A5 5 0 3 DR 55 % A A Al — 4

fis 2, LA AS R O st A%, AR 7E 3 10 35 1 35 B0

A, HLA-AL-B,-DR 3 5 2 257 3 [N f £Z 1)

34 HLA BEPA 8, HC D e 72 B 2 g 1 40 il 7%

TR ) G . 78 KM X DL HLA-A,-B,-

DR F5#PEPL B S, 45 8 A « 02-B * 46-DRB1 *

09.A * 33-B * 58-DRBI * 17, A * 30-B * 13-DRB1

* 07 JEAFFT 3 A0 1Y BT, DL o0 8Os ge 1

FER AW L, A % 02:07-B* 46:01-DRB1 * 09:01. A

% 33,03-B * 58:01-DRB1 * 03:01,A * 30:01-B *

13:02-DRB1 % 07:01 N#RERT 3 {7 1Y BAGA L 1

BA -k, BESRHEA TR 3 00 Z 5 W Ak 1A

FEIE R % T W B A 22 5 38E 1 43 55080 A8 X

P LR S R U A T S Y o B IR T A 4 R

fE RIS BB B A M . 38 5 A A oy A RE

— 0 e, R AR G O R DU R T, B AL A

* 30-B* 13-DRBI1 * 07 f& M WL, A * 02-B *

46-DRB1 * 09 K2, iX 5 5 P X I 2 AN [A] o 2

T ABER AR —Fdrd, HBIRCHET

HLA-B27 AHC W BRAS R, Horr A % 11:02-B * 27

04-DRBI * 1202 J& e A% WA SRR L 1 A 03

01-B % 27:05-DRBI * 04 ;01 W& B * 27,05 {84

fo A v B o R UL A R, Qi SEN ISR R GA

HLA-B* 27.05 FHYERY AS B E KIGAERH HLA-

B 27 .04 PHE £BE M, HL 7 2 5S4 L 48 28 i XU B

& . Fallahi %" 0F 5% fit i, HLA-B = 27. 04 Hl

HLA-B* 27.07 1) AS £ & Hoy o /™ #H F2 K.

XEEHFR I IR T AS B E HLA-B = 27 WA 3

PR 25 5 (EL R 25 SR DG 3 B R iy sz e . FRAT]

MEEF HLA-A *11.02 5 B 27.04 H7 5% 1% 41

M A*03:01 5§ Bx27.05 BAMRER ., HLA-A {7

ALK EEX HLA-B = 27 fHMERY AS B~

AR, DL KR DG VR AL 75 22 1 — 2D 4R .
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Investigation and analysis of 11 cases of alloimmunization antibody of

Duffy blood group system
CHEN Yu QIU Fan ZHU Ying DING Qinli CHEN Baolong

(Department of Blood Transfusion, the First Affiliated Hospital of Gannan Medical College,
Ganzhou, 341000, China)
Corresponding author: QIU Fang, E-mail: qf3914@163. com

Abstract  Objective: To investigate the production and distribution of alloantibodies in Duffy blood group sys-
tem, and analyze the regularity and clinical significance of alloantibodies. Methods: The irregular antibody of red
blood cells was screened and identified by using polyamine method, Ortho Biovue System Poly Cassette and micro-
column gel antiglobulin technique(produced by Zhongshan biotech company). For the samples with Duffy blood
group system antibody identified, the red blood cell Duffy blood group system antigen was further detected, and
the causes of antibody production were analyzed by medical history, pregnancy history, blood transfusion history,
medication history and other medical records. Results: Among the 248 275 cases, 11 cases had Duffy blood group
antibody, the detection rate was 0. 004 % , including 7 cases of anti-fy*(63.6%), 1 case of anti-fy*(9.1%), 3 ca-
ses of anti-E + anti-fy*(27. 3% ), which were mainly produced by pregnancy or blood transfusion. All the anti-
bodies were IgG. The positive rate of Duffy antibody detected by Ortho Biovue System Poly Cassette was signifi-
cantly higher than that of polyamide method. Conclusion: Duffy blood group antibody is a rare irregular antibody
in clinic, especially the detection rate of anti-Fy"antibody is far lower than that of anti-Fy"antibody, which is dif-
ferent from the white people. The best reaction is detected by anti globulin method. The alloimmunization caused
by pregnancy and blood transfusion might be the main cause of Duffy blood group antibody. It might have impor-
tant significance in clinical safe blood transfusion.

Key words Duffy blood group; irregular antibody; anti-Fy*; anti-Fy”; blood transfusion
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