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Genetic analysis of expression abnormality of ABO blood group antigen in 38 cases”
YANG Hongmei ,CHEN Minjie ,ZOU Xin,YU Xi .MA Sifei ,ZHANG ]ianwei”
Changzhou Blood Center /Changzhou Municipal Key Laboratory of Clinical
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Abstract: Objective To investigate the relationship between the serology and genetic polymorphisms in
ABO blood group antigen expression weakening. Methods The ABO blood group serological identification
and irregular antibody screening were performed in 38 cases with ABO blood group antigen expression abnor-
mality by saline test tube method. The ABO genes conducted the genotyping and comparison by PCR-SSP and
direct sequencing of exons 1—7. Results A total of 18 ABO alleles were detected out in 38 samples,in which
there were 15 common alleles,1 rare allele (Bw30/001) and 2 novel alleles. The ABO gene polymorphisms in
Changzhou area were mainly A102/B101, A307/002 and BwO03, among which A102/B101 accounted for
18.4% (7/38),A307/002 accounted for 15. 8% (6/38) and Bw03 accounted for 7. 9% (3/38). In addition, 3 cases of
mutant combinations (B310/001,Ax24/B101,Bw30/001) and 2 cases of new mutation loci (1036 A>>C,873C>T)
were also found. None of the above 5 cases were included in the ISBT database. Conclusion The submolecular
genetics of ABO has abundant gene polymorphisms in Changzhou area,3 cases of un-included mutant combi-
nations and 2 cases of un-included new mutation sites are found. The new mutation site provides a sample
source for the study of the mechanism of ABO subtype variation and provides the reference for precise blood
transfusion.
serological test; gene sequencing

Key words: ABO blood group; antigen expression weakening;

ABO IR 2 G5 J2 i 1l B= 27 vp S5 55 B0 — A i %Y
RS0 ARG R i L L 2% B RS R R R ET 2 Wb By
X I A O R R I R A a0 4 A R
W, 76 ABO Il 7Y I 375 2% %8 58 i H 8 N OE A — B,
P IR RS PRI S ST K R A M SR
o A R e, BLEERL AL, B AT E T ABO

T ST 40 E 22 0L F AN 50 AR BF ST 38 ] 1M 37 2
G W BT JAE S 2R3k 1 il AR AR HEAT ABO BRI A 1~7
AP L F A X, BRI ABO i 78 Bt i 3 A 8 59 9
A3 T ML KH N b DX L D 22 25

1 #ENEFE

1.1 — R U4E 2019 46 1 H & 2021 4E 12 H 3k

*  EEWB LA FMHREIR I H (C]20220240) 5 TLIR A H M T TRl BEZE 512845 A A T H (QN202133) 5 YL IR 44 M T A O i 3% o

HR B (x2202106)

YEE R AL, Lo, B AT HI 222 A Y S 2 5 T O BF 5T

BIE1E& .E-mail:149166683@qq. com,



HHWEFSIEKR 202357 A% 20 %% 138

Lab Med Clin,July 2023, Vol. 20,No. 13 « 1879 -

T A% BE T AL B AR il A 0 I 3 2 %8 IE
FAS— B3 I A 9 = 1 AT B 0 I B 5 0 bR AR 38
B Horpk a2 11 6 R LR ) L R E 27 B (B R
), MAET#IkRSE 5 mL.4 CIHRAET EDTA $ikE
B, ASHEGT C I F N T s I B 2 A B 2 DY
£ A (20230102)

1.2 a5 AB 24 H] 9700 7 PCR ¥ #4%,
DNA e B %2 A% L BE B W8 R B DL 5 2 o 25 0
BLA PR KA-2200 I35 2% % FHE DML .37 CIEE K
WHE. Pi-A/B o RE PR CLW R ) L B-D
(IgMD) PR ST REHTIAR C g iy A2 ) S Bt-H B ik (7
CE) . $i-AB ik (2 [E CE) .Hi-Al Huik C i if % 4=
Y1) CABO 1LY S5 B 2T 40 M (A6 5 4 50 L o A O
4 (&) 2F K] REAGENS) , ABO-45 53 1 15 51 51 4 B
AW BE N (PCR-SSP) 3 [ 43 AL 3 & (R | 55 i A=
Y1) .DNA #2& B 57 (Invitrogen) . 35 g B (b 5L ik
FF) IR 288 (10 mg/mL . $EH ),

1.3 Hik

1.3.1 IR R K X 38 filbr A
AT ABO Il Y i 5 2 S8 . BB R A AL IR ALB,
O AUTK ML 20 40 f /D 8, AR BRER K e 3 Wk 24 TE Tl
B 2 %6 ~4 Yo L1 A A B K B AT P-H L Pi-A1 Al
Pi-AB IR B, 250 F 52 EE 4L R B[R] B XS bR AR i AT B
i . i A IR I s 4 IR AABB R FHEEE 18
JR R SCRR 8] 7 ¥k S iR A B A A A AT

1.3.2 PCR-SSP 3K 4 DNA $#£H & ABO K H 4§~
R Pk K S B IR B G 3 4 A B Invitrogen
DNA #& Bt 7] & £ B 3 A0 ] il 2% 240 DNA , 78 4%
DNA *ﬁ*ﬁﬂ(iﬁﬁg 30~35 ng/}lLv Azso/Azso Hﬁﬁj‘]
1.60~1. 80, M 4 A& ABO Ifi 75 5L PR ] 42 31 & 156
i & S5 T PCR §73S . Iy 347w T 2% 3%
AR O s v R K B R A R AR R 5 R S
TS A R0 o e AL 1 1 3 0E A7 L X

1.3.3  ABO FEPEM T 538 AF 50 LA ABO [
B 6~T7 MR TP I BRI/ R 2 019 bp, I B R
RSB RXEFW AWK ERH B, LiEsI 9k
5-CCTGCCAGCTCCATGTGAC-3" . FiliEs1 ¥k 5'-

CAGGACGGACAAAGGA-3', " 14 7= Wy 4 4 ik I
M 1~7 408 F S IX IR LK BRI REFH
WA= w5 i, 55 6 A WO LR R RS 4o 5
CATGTGGGTGGCACCCTGCC-3", 5-ATGTCCA-
CAGTCACTCGCCA-3";45 7 4b B F b A1 F W 5l
¥. 5 -GCTCCCCCAGCCCCCGTCCG-3", 5'-GTT-
TACCCGTTCTGCTAA-3", ¥ )55 NCBI 7F £ 5
Y& % nucleotide blast Chttp://blast. ncbi. nlm. nih.
gov/) AT b X, A a8 LR PRI Y

2 % R

2.1 LA AE SR X 38 Bl bR A R ER KR
AT ABO LB %5 L L5 #2452 B8 ABO I 7 Bt
JR IR SR, IE RE B2 OR A B AR O kK 5 38
B, o A PR RA 55 14 6, B LR Rk 7w
24 ], Horb 5 H0-A s hi-B Al 7 & IR A MEF 18
B AR A LL A0 M 5 Be-H O 38 A [ FE B N, 38 161
FRAS 2 ML 27 2 E ¥l ABO TR, 3 Ko I 775 27 26 10
45 Bend. cisAB/A . ABx,.B(A) . cisAB/O. ABend.
AxB.Bx.Bmh.Aend.B3.AB3.A3.Am 3t 14 Fffr, X}
A B.O B4l 5 bi-H. $i-A1 FHi-AB R 45
WIS, T 38 BlFs AR ABO $t AR
AR b4 B S AR L DR G A IR AT A0 AT R A
2.2 S ARG R ABO mMAIERE 1~7
A BT G A X 45 S AR 42 ISBT (International So-
ciety of Blood Transfusion) ™ 24 £ fit ) Names for
ABO (ISBT001) blood group alleles v1. 1171023 £§
BEEFHE (L ABO * A1 01 ABZFEH)) . 38 filbs
ARgERA AR 7 A AL 11 B B ALK 20 il AB
WAL, 38 BARA LG ABO S RN 18 A4, Hrp
WL AR L 15 A, FUL M S 1 A4S (Bw30o/
O0D) KW S HE B 2 A, H N i X ABO B K 2 38
PEEZ L) A102/B101.A307/002 & Bw03 N 3E, Hdr
A102/B101 /5 18. 4% (7/38), A307/002 & 15. 8%
(6/38).Bw03 5 7.9%(3/38), ] 1.8.12.13.17
RASAKME ISBT Wubllesg, W& 1 fE 1,

1 38 fl#RA ABO MBEREFENMF LR

P A Bl SR
) 28G>>A.261del G, 297A>> G, 526C>> G, 657C>>T, 703G > A, 796C > A, 803G >C,

1 ABO * O, 01. 01 (AL I A AU %) B310/001
903G>A
297 A™>G A67C>T,526C>>G,657C>T,703G> A, 721C>T, 796C>A,803G>C,

2 ABO * Al. 02/ ABO * Bw. 03 A102/ Bwd3
903G>A
297 A™>G,526C=>G,640A>>G657C>>T,703G=> A, 796C=> A, 803G>>C.903G> A

3 ABO * BA. 04/ ABO * 001. 01 B(A)04/001
1096G=>A

4 ABO * cisAB. 01/ Al 01 467C>T.803G>C cisAB01/A101

ABO * cisAB. 01/ Al. 01 467C>T.803G>C

1971

cisAB01/A101
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i’ A TSRS 1 FEIRHY
6 ABO * cisAB. 01/0. 01 261delG ,467C>T.803G>C cisAB01/001
7 ABO » Al. 02/ ABO * B. 01 297 A>>G 467C>T,526C=>G,657C>>T,703G=>A.,796C>A 803G >C,903G=>A A102/B101
. 297A>G A67C>T 526C>G,657C>T,703G> A, 796C>> A 803G>C,838C>T,
8 ABO * B. 01(ZAS R A ARG Ax24/B101
903G=>A
261delG,297A>G ,526C>G, 646 T>> A, 657C>T,681G>>A,703G>A,721C>T,
9 ABO * Bw. 03/ ABO * 0. 01. 02 Bw03/ 002
771C>T,796C>>A.803G>C,829G>A ,903G>>A
10 ABO* Al 02/ABO* B.01 297A>G 467C>T,526C>G,657C>T,703G>>A,796C>>A,803G>C,903G>A A102/B101
297A>G 467C>T,526C>G,657C>T,703G>A,721C>>T,796C>> A 803G >C,
11 ABO=* Al 02/ ABO * Bw. 03 A102/Bwo03
903G=>A
12 ABO % O, 01. 01 GHrZ A5 {57 5 A USE) 467 C>T,1036 A>CCGHT) .261delG A102/Bw03
) 297 A™>G,526C=>G,657C>T,703G=> A, 761C>>T,796C>>A.803G>C.930G> A
13 ABOx* O.0L O1(CA R A AR Bw30/001
261delG
261delG,297A™>G,526C>>G, 657C>>T,703G>> A, 796C>> A, 803G >, 903G > A,
14 ABO*B.01/ABO* O.01.01 Bmh/ 001
658C>T(FUT1D) ,357C>T(FUT2)
15 ABO* A3.07/ABO* O.01.02 261delG.297A™>G 467C>T 646 T>>A 681G=>A,771C>T.829G>A A307/ 002
261delG,297A™>G,526C=>G 646 T>> A, 657C>T,681G>A,703G>A,721C>T,
16 ABO* Bw. 03/ ABO* 0,01.02 Bw03/002
771C>T,796C>> A, 803G>C,829G>>A ,903G>A
17 ABO* Al 02GH 538 5 AR5 467C>T.873C>TCGHN Al102
18 ABO* A3.07/ABO* O.01.02 261delG.297A™>G 467C>T 646 T>A 681G>>A.771C>T.829G>A A307/ 002
19 ABO*B3.10/ABO* (.01 01 261delG 297 A™>G,526C=>G657C>>T,703G>>A.796C>>A.803G>C.903G>A B310/001
20 ABO* A3.07/ABO * O,01. 02 261del G297 A™>G 467C>T. 646 T> A 681G=>A.771C>T.829G>A A307/002/A3/0O
21 ABO* Al 02/ ABO * B, 01 297 A>>G A67C>T,526C>>G657C>>T.703G>>A.796C>>A.803G>C.903G>A A102/B101
22 ABO* A3.07/ABO * O.01. 02 261delG.297A™>G 467C>T, 646T>>A681G>>A.771C>T.829G>A A307/ 002
23 ABO* Al 02/ABO * B. 01 297 A>G 467C>T.,526C>>G,657C>T.,703G>A.796C>>A.803G>C.930G>A A102/B101
24 ABO* B3.10/ ABO * 0,01. 01 261delG,297A>>G ,526C>G ,657C>T,703G> A, 796C>> A .803G>C,903G>A B310/ 001
467C>T.297A>>G.,526C>>G.657C>T . 703G>> A, 721C>T, 796C>A 803G >C,
25 ABO* Al. 02/ ABO * Bw. 03 A102/Bw03
930G>A
26 ABO* Al 02/ABO * B. 01 297A>>G 467C>T,526C=>G,657C>>T,703G=>A.796C=>A 803G >C,930G=>A A102/B101
27 ABO* A3.07/ABO * O.01. 02 261del G297 A™>G 467C>T 646 T>A 681G=>A.771C>T.829G>A A307/002/A3/0O
297 A™>G A67C>T,526C>>G.657C>T.703G>>A.721C>>T,796C>>A.803G>C.
28 ABO* Al. 02/ ABO * Bw. 03 A102/Bwo03
903G=>A
29 ABO* A3.07/ABO * 0.01. 02 261delG,297A™>G 467C>T 646 T>>A 681G >A.771C>T.829G>A A307/ 002
297 A™>G A67C>T,526C>>G,657C>>T,703G=> A, 796C>> A,803G>>C.930G> A
30 ABO* Al. 02/ ABO * Bw. 07 A102/Bwo07
1055G>>A
297 A™>G A67C>T,526C>>G,657C>>T,703G>>A,796C>>A.803G>C.930G> A
31 ABO* Al. 02/ ABO * Bw. 07 A102/Bw07
1055G>>A
32 ABO* Al 02/ABO * B. 01 297A>>G 467C>T,526C=>G,657C>T,703G=>A.796C>>A 803G >C,930G=>A A102/B101
106G>T,188G>>A,189C>T,220C>T,247G>>T,261delG, 297A™> G, 646 T>> A,
33 ABO* B3.02/ABO* O.01.02 B302/001
681G=>A.771C>T.829G>A
261delG.297A™>G.526C=>G.657C>>T,703G=> A, 721C>T.796C>> A.803G>C.
34 ABO* BW. 03/ ABO * O.01. 01 Bw03/001
930G>A
35 ABO* Al 02/ABO * B.01 297 A>G A67C>T.526C=>G.657C>T.703G>>A.796C=>A.803G>C.930G>A A102/B101
36 ABO* B.01/ABO * O.01.01 261delG 297 A™>G.526C>>G,657C>>T . 703G>>A.796C>>A.803G>C.930G>A B101/001
37 ABO* B.01/ABO* 0.01.05 261del G297 A™>G,526C>>G,657C>>T,703G>>A.796C>A.803G>C.930G>A B101/005
261delG.297A™>G.526C=>G. 646 T> A, 657C=>T,681G> A, 700C>G. 703G> A
38 ABO* BA.02/ABO * O.01. 02 B(A)07/ 002

7711C>T.\796C> A 803G>C.829G>A,930G>A
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ABO B T2 9 S 4k, i 7 o 74
L LAY 354 N E LR, ABO 25 3E R 4 i X &
A AR AT S ABO F R 4 % 49 53 1 2lc A L AT 5
H ABO WAIF=A . HATHEGE ABO WA 3 24 i i
22K CILWR e 3 27 S 586 (JE R K (DNA .mRNA) |
HEKF (R LR RS 5 Bl R () 3 FhA .
ABO FEH 77 % W it R HIAL T4 6 FI%E 7 4
T AW 38 1 i i 2= A ABO 1 8 Bt J7 3R 8 5
WHRAEE 1~7 4b 8 g 05 X it 47 00 43 #r , dk — 25
B3R ABO 1L 755 7 ) o 1A 2E HL

G ISBT 45 3k X iy 44 2%, H B & 1 1A 300 £
Ff ABO S 36, ARHFSE 45 R KW, M b IX B
W T A TR, 55 Y A gl R AR — 3L
ABEFE PCR-SSP 5% FH K 3 75 M A= iR &, ik
F G AR B OCREH WL ABO WLl T3k
SRAL M ALA ABO I % 56 PR 43 20 9 5 RO A . AE 38
Bilbr A v 2 B0 3 1 Sy 28 A8 8 2 A R SR A 2 1) 5%
AR 35 BIARAS Y P 2 A B R A BR A A AR
TR R A, SRR, ) 1 AR R A G R IR
L HI L A A 28G > AL 261delG. 297A > G,
526C>G.657C>T.703G>A.796C>A.803G>C,
903G> AL FE B IR 2 I BL T 4 LR 7AF 28G> AL 1%
KA TH 158 F i s — A A & A AR
TR LA T RE A A BT BT A R . IR R
A5 A ISBT SR, A T 0 Y8 v o0 4% 156 21 [T A
EL K 7 37 48 5 21 1] B it 28 e D 56 PRI 2 A28 Bl R L IR AE
SCE P RARIE 28G > A Al LG AN 5 H Y B ok Xt
28G>A 53 B3 REWHLHI R IFBIFE . 2017 4FEL 0%
21 AT B4k 2 %112 58 A8 R AT Tl BE VEBIF 5T 0 2 Y 4k
Al B2 M 340 2 S LR VUL R I X 85 5 0% 2 74 1) B A3 1
cDNA R JH 52 B 9% ' 5 et [ 5% % 3R G i % S5 0r i A7
FRRIPAL ESE T 28G> A 2878 23 %) B 45 ) B 1 1
RS, 8 SRR R A R, R A
297A>G,467C>T,526C>G,657C>T,703G> A,
796C>A.803G>C.838C>T,903G>A, 7 Hip— 4%
BE R AL T 838C>T 4 X R 518 p. Leu™Phe
(R TRCAE 5 245 G JF Al 5% 8 A7 o 1 D JFE Dl 35 8 DL 1 A4,
[FIEE AT FA ISBT B35 37 20 B o Af ik, ] 13 g 57
RIZH A AR WSk, Hm R H 297TA> G.526C>G,

657C>T.703G>A.761C>T.796C>A.803G>C,
930G>A.261delG, fEIE % Bl W4 Jm i &4 761C>
T 45 LRA Iz R AR R A AP ISBT Ik, 454 A
G AR A I FL S B AR L ) BW 30,

PEAMAS B 58 38 & B 2 8] 8 9% 78 A7 o5, 34 3% oK
ISBT sk (IE #2538 NCBI fv & ), 6 12 #8 A102/
001 AYFERE L5 7 4bR F A4 T 1036A>C HZRA
GEAR AL I 2 2 MW R A AT A SR
W) B AR KA T 1036 A™>C 4 LSS ; [fiL 1 2% 36 7
g Bw03, il 17 78 A102 44§ 3Eml B A 7 48 F
W5 873 BHIL KA T C>T MY 24 5878 31 %) Hiak 47 8
FE R L 76 BARE AR 2 R B BT R R B 3 Y 873C>
T[] SCHRAE A% 9 A8 A ¥ 1k TR o0 A% 5 2% 1 - filf
FHBRAF  RITLERR Asp B9 GAT 1 JH 491 R 40 %F
B o PR I A 0 2 5 A T 4 X R A B 1) 3
SN WO R R A102, 3% 28 78 15 1 K i NCBI 50ds
FEW st AT 4R ISBT o B 3L 4,

L5 LT IR A 9% 38 e AR M Xk i A B 38 i i
HER ABO i BBy iR Gk bR A N 2 8
PRI T S oy AR AE . 24 B ABO it R 55 % 1k
5 ABO 1E 58 BN 5 B4 ), i i80Hs: il 784 5 [ 43 78
FoAR 5 1l Y i 7 2F R 25 G is L LA B Ak i 784 43 5 )
Wik i, FRE S 2 RO B R AS [ ML R A R
TR I 8 3 P 2 S MR AE TR 22 5 A 4% 14 1 it DX o ST
A DX 3 i 75 35 R 2 A P SO R L SR RS o L YR T B
I B= 2% % 4 AR AR A Sfe U5 B B Sl

2% 3k
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