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Abstract

Objective: To estimate ABO distribution and ABO alleles frequency in Jinan. Methods: ABO distribu-
tion and ABO alleles frequency were investigated in 7458 qualified sperm bank donors at the Shan-
dong Human Sperm Bank in China between 2006 and 2019. Results: Our data showed that the pro-
portion of type A, B, AB and O is 27.06%, 33.12%, 10.44% and 29.38%, respectively. Furthermore, the
IA, IB and i alleles have a frequency of 20.94%, 24.86% and 54.20%. Conclusion: In Jinan population,
type B group is more common, and i is the predominant allele. The research of ABO blood group has
an important influence on genetic research, transfusion medicine and clinical application. Moreover,
it can make significant advances in the public good, such as blood donation and sperm donation.
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1. 5]

1902 B FHEL LR . R K o S AEg R H M A AR, FRGmm s A B,
B AL, AB AR O &Y, Xt i A A R E5[1] [2] [3]. 1924 FEE%F F « 1B GrHEIES ABO i
RO BN = AN E SR ], TR T MAS L 7t [2]. MBE R —Ristediid, BEZEME, &
BFF NS AL P AT A2 i B TR (4] [5] [6] [7].

H AT ABO LAY EH 7 CARR T2, 2 EVFZ XM AR A HRE, e /RIET . w7 s
X [8] [9], 2= B LLTIRG J& e A BT SRA] /R e SO S NBE[10] [11], AHAHSCHI e B A b AR AL MR i A B oF
&, H—ERRYE. 7 5 5 R X I 7 T A 78 T D R X NS MR AE, FRAT TR LR
NFHGF M ERE AT T ABO MALHIT.

N T P S LR IT AN BOIE 7 8 A FI 3 A A B AR B S 0 B 1, FIRBIRIR A R ER, REE.
R PRAZFRAEAS T, N80 T EEXHERE SR 10 ABO I A7) R BRAE R k% [12] [13] [14]. AHFF
T L AR NS T AR 5 R LB IS L 23T, HE S HH 5 e DX N P i 5 ) A 4 o o, 28 190 45 57 ik
RIS, AN BRI AL AL T SEM S Uikt .

2. MREFE
2.1. ARMNRKERZH

EEL 2006 4 4 A & 2019 4F 6 H 1l AR N7 R IE UE R SIS 7458 6], FEARGNN K HEBR bR
D A 22~45 JE 5 2 18); @ R RS T WHO (R R 7 - B30k AR ELAE F S2 06 =M I0 T

ik
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MY CGEIRORE R &S HERIARE: @ HEBRE R (/N =00 AT #5E. HIV 5§); @ &1k
i BN AL AL SO e AR . AR . BEEE . 21 =A% AR5 12] [14].
FEGIAR AR HUA & ik EDTA FUstIL S ml, RAREVEAT IERGERL, b B RE B R (1 7 5 A4
IERGEREH AT e, R EEH WA BT 800 IR, Hh Ay A B ER
#2018 1], B RIEIER 2470 9], AB BEEIEE 779 B, O BIMEEH 2191 6.
KAMAEE: —RMWEFAERLE, PHILRBEER: BRILE, 78RR ™R,
kR % ABO. Rh(D)IL% g ARG A1 ABO. RhD B HuJE k4, 7 @ iR
REE: P AP B IMALE BEGRICR e L), 7 B3 Tl AR

22. ARFZE

AH) ABO IMAIZ T 14, 1B, i SAESARE, H 18 B 1 AEIERE, 186 1B it Sk
A, i AR, ABO FZERERITHEARSEECHER[15]-[21]. ABO MAFIFEERAIUNZE 1 FTR[7].

Table 1. The ABO genotype
# 1. ABO I Ay 3k [H 2

LRI FEPRI Y
A I, 1A
B °I5, 1%

AB "
0 ii

T AT G IR AR n/N x 100%, n %A NS, N A AEG ABO 2567 3
PR EAXEFEHZM15][16] [17] [18], AT H S Bernstein yE[ 17347 TH & SEER BRI HEA
KB THN p2 s TN N2 xp.xre PP R GE, PN 2x g %1, NP N2 xp, % g, ii N2, i p,,
qc’ I”Lé}%lj’fﬁi% IAy IBy IE/\J%}}E%O
3. &R
3.1. M&S%H

FRHE X Ll 45 N2k 7 2 57 g 1 X 1) 1 AR S R I A 0 2841t HE S AL Eb il n 6 2 iR

Table 2. The blood type of Jinan in Shandong human sperm bank
2. AR AR 7 m X AR RS 3 A it

k] R L (%)
A 2018 27.06
B 2470 33.12
AB 779 10.44
o] 2191 29.38
it 7458 100.00
3.2. ABO F EF%E

HR 40 G E AR DRI AR ) 5 2 sUF1 Hardy-Weinberg 38t 4% 711 2 43, K H Bernstein v2:[ 1711545 —
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FRIERI RS, 453 H
p=1-+B+0 =1-+0.3312+0.2938 = 0.2094
g=1-JA+0 =1-0.2706+0.2938 = 0.2486
r =0 =+0.2938 = 0.5390

BIEMH D =1—(p+g+r)=1-(0.2094 +0.2486 + 0.5390) = 0.0001
I EEE PSPTES
p. = p(1+D/2) = 0.2094x (1-0.0002/2) = 0.2094

q. =q(1+D/2)=0.2486x(1-0.0002/2) = 0.2486
r, =(r+D/2)(1+ D/2) =(0.5390-0.0002/2)x (1-0.0002/2) = 0.5420
HIA SRR, Tt D T R XU B ABO IR AR, 45 R 3 Ffor.

Table 3. Genotype frequency of blood type of Jinan in Shandong human sperm bank
3 3. IWAR AN 7 R B R s X AR S 8 ABO I 7R ) 2k [ R4

i FE PR 7Y LS
I 0.0437
A
i 0.2269
°r 0.0618
B
% 0.2694
AB I 0.1044
0 ii 0.2938
it 1.0000

3.3. FEaiX ABHY ABO InBY L AL £ E 57

A R g T HES PR R XONFE I Y LU KA A, 27.06%: B, 33.12%:; AB, 10.44%:; O,
29.38%, 2R A BRI AR A 1, p.=0.2094; 1°, ¢.=0.2486; i, r.=0.5420.

4. Vg

NAR AR —Fp EE AL AR L, TR AFSMIBEENT N EE TR, A A s AL 1
AR Fh B ZE SR [4] [5]. 1€ 9 DL RS, ABO I 2 45 Al i o 5 B PR If ) A0, ok AR I 7Y e
91601 58 57 5 DR A 26 R I 9 B B S, O nT DAE — e AR R B o R L AR BT 6] [7]. BT —
AN b XN R A4 78 B 051 R s L 7R P 57 R RT3 2 7 i I 25 23 A PG 2 FH L B B )
X[15]. H4F, BEF ABO MBAEAFHLX (15045, At —20 1 ff AT HE[22] [23].

AW TR IR A AR, T H e P A R AE D m Ja AR DL b, 78 CL 2 wT LR IR ol 52 0 1 284 £
emh b, FEARTF SR A0 ER . BT i B SR R A VA B A O ik K e A, X ABO I B )
Y TE R AR R, A A 1L A R RS 2 SR N HER . FRATIBR AT T 7458 Bl AR N RS TSR
¥ B IR ABO I 7 4 A, Ho g5 R 5 2010 95~2013 57 55 17 MR I FE ABO 114 43 A7 FEAS—B((A 74 26.4%,
B % 33.3%, AB % 10.0%, O %4 30.4%) [24]. #— DR #E Hardy-Weinberg 1 A& -1 2 45 H 75 Hi X
NBERSE AR, R B M N B %, H 1 S ALEED S B R AL, i RS 1982 i A i
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ABO [MAAE L R HBIX ) AT AHIL (14, p = 0.2162; 15, ¢ = 0.2523; 1, r = 0.5315) [4], B¥EEM, HreghXis
JUH4E ABO I L 38 4% A LR HEF- 16

NG T P& LR TT AN BOE B TR 168 A4 08 B AR B AR 5 v H I, R MR A R B, SREE
R ARAEASRAERE T [12]0 AR N IORE T P2 L AR 28 A P — I — RN SRS A7 0 bk, ANH+
JE X HE R A TR 0 2 P A 4 R R I R TR (NS TR L INED) SEAT, 7 E CNISKE T AR
AEFIEARBTE) MR, XHEREEREE AN NG BT RPN, (F T A CEIR ki = 1
B HE. R B, o35 BERGNT, AT TR E G RRAT R A S A,
Sof NSRS R BORIE 9 2 3R A R AR E [14] [23]. th 28 RS T PEt 1E 2035 JE 2 0 07 e EL AT TR 1) 2
K, BB RS e, BB ERE N E M, ME—eRE L2 RR R GIRZE MR mE,
BB MG T A 70 T LU S ) SRR 2RI R 5 ABO B B AR, BT ARATIA BT r b XN
ABO L2 (1) 534 15 50 8% 5 FRAT IR BF 72 485 SR 2 AL

KT ABO A 55 2 R /RO FRERA, O3 ORF[25]. 2 ONEEZE26]. Hid JLEMm[27]. T4
A IB 5281 HIRE[29] [30] [31]« VA BL 7R SRR YL 324550, T AES ABO I A Bfg — & Atk
W, CRIRFRERRG S ABO IMAYTER, (HAHILERIM &, B BYIL A NHEAE IR G LB RT R0 55 5 A 5 K e
NIRRT R [33]. i O RSB S ABO L ZYAH G, A Y1 AB 28 I ek O o3 073 1) F 6 DR 25 [ 341
IRZW LA TV B, BARKIWE L T Zilt— PRI [35]. 74h, A SR T RS ABO I
BUOCRMW AR, AREIME FERRERE. B RE, BESIEFRETEREE 20, H2E A5
YRS FIE B Z A, 22 5 i B R G AN B 13] [36]

AT E T, BEF N 2K 1 FE AN I b o 25 FE R 34 R ABO 28 ™ 43 2%, JE 48 KE N BT
SR R M XL B R B R Y () A o NIRRT I AR R AR BRI, 1B YRR S
NI R L FIRMF TAE RS A si Flk. BEE SRR, A E AN S Mg “I5E” « R
MIILE, WAHCHIIEIRIG T B A RIS . FERE Sk a2 52 s N8 2 ST, B TR A
PR HEAT A I BAT R RS, 7RIk FR 8 PR R Mk, BEARIARS Sk B A Al ohee. /EH
R, IAEN MG 7 AN M O i AR, RS sR — 20k %% Er)afE(ntaa AR5, BRFH K
BALEE), AHPASHURI B AT DL U 5 1 4% A ERRE . % IBUIE F0 0 AR I 2 3 3L B A R
F, ATCAE S NN 7 B R o0 (R 5 S, S b ST A L PR R AR P B I, e s DA A R i I

YA BRI .
ELmAB

W AR R AR L 55 2 4 2 4> 95 81 (2015QY004-19)
SE 3k
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