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. RET 219 ZTEEIKA ABO, MNSs, Rhesus, P, Lewis, Duffy, Kidd, Diego, Kell,
Lutheran 1 Xg % 11 AL AROY. SREV, FEREFREN 20.2530), 7
(0.9270), CDe (0.6225) F1 E(0.2660) &EHEMARGutakiR; 4(0.0557), 5(0.0594),
P,(0.1316) F1 Le*(0.3882) HERMBKIKMARRIK fin Lot KR ; Di BUsHi&R % 0.03495
WA TIRAKFE; No(0.4984) EMEHT Mo(0.4422); Xg* HEIEHY 0.4432, 11 MR%
WO ERONGSERNREEEMTIERTFERROBEFEARRAEREL F R K%
ﬁE,)ﬁﬁ%i&?dtﬁﬂﬁ%ﬂ%ﬁﬁ,Eﬁﬁéﬁﬁfr\ﬁﬁlﬂﬁzz&kmii‘%

Jillg

—. HI

SERKRADY 721 F&(1982), AT 2E, K4 BEREENERE. M8

Dig, BEFAF 2. FERNRNEERFER +=HEH, BT REBRFHIERBEER
TR EATESEN, B ATREA, BT BENESLFRR, SN EEFRNFE L
EANERFEL IR RERE(TES, 1981), EEX, BNNREAREEOHRE
TRAHRR, REAE ERAERELBER, REENAEZHARRELRENRIEAR
B> MR ARREFHERE-FETREORRER. REMETRETH,

1984 &£ 6 ATH, RNETERLENERET T EEMOBHEREERE, XA

MEEhomm B S ERER, FHTTHE. AXTERKMMBME, DERT
ABO, MN, P&l Rhesus ZpUfARSE(MEIAZEH, 19802, b, 1981; ffi4,1980), M
Duffy, Kidd, Kell, Lewis, Diego, Lutheran 1 Xg SEEMNMBARZEH AL AR E.

MR EF B

L gnERTEROCEFMNAMLET . KRS MLEES TA, RHECE.
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SIME SRR & [EKS

BIEVIRET 219 4, Hicks &

EDTA fiskslo m#soR TIEHTRIE AR N K.
2. 1B Jt&#&ET ABO, MNSs, Rhesus, P, Lewis, Duffy, Kidd, Diego, Kell,

Lutheran 1 Xg % 11 4 OBRS,

MR E#K, W

11 MR GHOM R e A T 20 FELIITE, XS MAOS IR 4

. xS HE
WEBELE 1, HARELRFIAAE Biotest QEF%’*MﬁﬁiﬁﬁJﬁiﬁﬁimbmﬁg
7o
®¥1 FXHEFRRLRRTE
& bt % R po— —
#-D, -C\-c S HTT L0 [
e AMEE 37%¢
Hi-E
APO #i-A\ -B AR L8
=R
H-M
HAKRAEE
MNSs -N 78 Behringwereke AF | -~ 4G
s Zz=8
s
Duffy ﬁ_py-‘ -Fy®
Kidd . ﬁ_]kl
(V3
o il 37
Coombs #:
Kell K P Biotest AH
Lutheran Hi-Lu®
Xg Hi-Xe
e ZiR
Lewis
il BRI
4°Cc .
P ‘ﬁ:_Pl

4. REEREERBE Rheuws REPDPERMBPHBAAXKEBRKRE (BHX,
1979); HT M B BEK Lewis 4358, FHILA Lewis R HE Lo HEME; KR 9

PMRENPEKFMERMEIEE Mourant FATTIETE (Mourant e al.,
1 Lewis 1 MNSs A4t Z&RMFAKRFTROHTEARMT:

Lewis REWN Lee =V Le(a-i-)-,

Le? =1 — Le

MNSs BGEH m = (2@ + MN)/2,

n = (2NN + MN)/2;

.§ = (285 + Ss)/2,

1976), X
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s = (2ss + S5)/2;
MS = m (2MMSS + MMSs)/2MM,
NS = »(2NNSS + NNSs )/2NN;

MS = MS . 8/(MS + NS),
Ms=m —MS,
NS = NS S/(MS + NS),
Ns = n — NS,
APRS En—ER R RZRDAR,
5. BEEE MEULE N NMIHROBRSEN 14 Aﬁl}ﬁﬁ@%lﬁﬁ* QINBE0,

A Nei K (Nei, 1978) WETHREER (D). BEMNAZLMMRIE Sneath F1 Sokal Hy
mARENL4%] (Sneath ez al., 1963),

=.E5R5ITR
1. ABO %%

AAENERZATEEEN B RIS (32.91%), K ¢ ZEHFIE 0.2530
(#%2)e THREHER ABO MELAFARENLTHXABORE. AXNWERSUAT
REHTERLEBR (54, 1980) MR EEGMEEEH, 1980a) HERE—5
(B 51% 4.44 F17.06, df =3, PESBIKRT 0.10 F10.05),

2. MNSs %4

BHRARBHE-M, -N, -S f-s EFmERE THEER MNSs AR5 A 2).
SRFW, HERN S BERREM 0.0594, BEMTHEET/RIE (0.20) (RIE%, 1984 2) F
g (0.12—0.22) (Mourant ez al., 1976), R HE#(0.07) (Yuan ez al., 1983), 5
THERIE (0.04) (LEEMH S STATMIMEA, 1977), &ili#(0.04) (Nakajima et al.,
1971), B#EH(0.02) H#:(0.01) (Yuan ez al., 1983) FRAE(0.01)(F LK%, 1984b),
AREPEDE S MANRKT.BRETREMBEN HRREN S ERREHRT
0.1 NXERENSARXBRE, WREALAMATHR S ZRMREE, LBBXE
K, RE AP Ko

P AR EIREIRE » BERMFE0.5297)EE T m BEME(0.4703), X 5 DIATAYIRE
HERA—Z (n=10.4993, m = 0.5007, n <m, MEBIFEH, 1980b), HELITEL
MER («*=153, df =2, P>10.30), EKEN Ns ENURBLBET Ms EHE, X5
BIRER-B(RLEE, 1984a),

3. Rhesus 4
AT RZER 219 FIR{UE I 1 5 DB (4 cedee B), 2 ML 0.0557
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(3 2)o CDe SMBHE, & 0.6225, CEREREHET ARPEMEDE 0.7, LHRE
— 7 0.6 L EERRE 0.7, RENNEERESWIERIKE 05—-0.6, MR,
REBAEE RXERPTATMENRERAR 0.4; EERERE LT REMAEE
ERE R, AR EEA 0.25, AP EATNENEDBREHNE 0.20 £/, E
REFEHRERRLE 0.20 LT(MBIAEH, 19815 RIEKSE, 19842, by ¢; Yuan e al.,
1983)o ASTAEREIERIY C 7 E RySHRIBI2% 0.6689 F10.2660, FF&RE Rbesus Hk
o T s,

4. P R4

PR 179 A, P(+) B & 24.58%, Py ZREIAEN 0.1316, WEEER
TR FEARERNTEERSY P ERTE 0.3176 (MAFEH, 1980b)o K—4rEH)
FRERSEE—FFHT

S. Lewis R4

AR RERNERAERNBHR-Le R-Le® MEX Lewis MAFRBRTHR X, HK
Lewis MBMSAFITH 30 % 219 FlhBELI; Le(a+b+) &, T CEBE, 7 85
ZALHEAD R 1 M Le (a-+b+) (Mourant er al., 1977), [EBEH Le (a—b—)
BE, MEK1781%, BEFTALNEARN 5.88%, MBETHRKERIIMIBK 16.67%
(Mourant et al., 1977), [@#EH Le(a+b—) HEE/D,{X 15.07% ,Le BRI 0.3882,
EERET Lewis A ((NAH-Le M) WRED, Lo BRARMEN 0.3232.4
BIREEN 0.4307. LI 04916 (HSA%, 1984a, by <), BN 05114
(Nakajima et al., 1971), .

6. Duffy %4

Fy* IR EREABEDOHER;, RERNBREEST 0.9 (BHFKSE, 1982a; TN
IR, 19825 1984a\b; Yuan ez al., 1983; Nakajima e al., 1971), [EIHER Fy* ZEHIM
EhEE 09270 (& 2), EFRZER 219 fidh, XEB 241 Fy(a—b+) B, REI
FY(a_b_) N,

7. Kidd &%

JE IR EREARPSARER, ERY— £EREEIUNENREER J&° £
IR B9 0.3140, 0.3487 71 0.3649, MAILWBIEE. Rk, FEANEMNEE®L
#5124 0.4306, 0.4094,0.4225 71 0.4605 (AR S, 1982b; 3 M 3K%, 1982,1984a,b;
Yuan er al., 1983; Nakajma ez al., 1971), IR Jk* ZHERFBEN 0.4428 (3% 3), #F
TRER BHE. S LURURERENHENE (P BHKT 0.05), MAEEERE
@@ﬂhﬂﬁ%%ﬁ‘i% (P EH¥H/ITF 0.05),
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%2 W EH ABO, MNSs, Rhesus, Duffy §1 Xg EHRGHME ST
U - br:po
mBRSE E- | x* Btk E R
A¥ % AE % ‘
o 61 27.85 60.12 27.45 0.01 r = 0.5239
A 61 27.85 62.09 28.35 0.02 p=0.2231
ABG B 71  32.42 72.07  32.91 0.02 g =10.2530
AB 26 11.87 24.72  11.29 0.07
& i 219 99.99 | 219.00 100.00 0.12 df=1 p>0.1
MMSS 0.46 0.17  0.08 } 122 MS = 0.0281
MMSs 2 0.91 5.44  2.48 Ms =0.4422
MMss 47  21.46 42.83 19.56 0.41 NS =0.0313
MNSS 3 1.37 0.38  0.18 } 0.16 Ns=0.4984
MNSs 11 5.02 12.19  5.57 . m = 0.4703
MNSs MNss 92 42.01 96.54 44.08 0.21 n=0.5297
NNSS 0 o0 S 0.21  0.10 } 0.59 § = 0.0594
NNSs 2.28 6.83  3.12 ‘ s =0.94D6
NNiss 58  26.48 54.40 24.84 0.24
& i 219 99.99 | 218.99 100.01 2.83 df=35 P>0.70
CCDE._ 14 6.39 13.13  5.99 0.06 CDE = 0.0464
CCDee 97  44.29 84.87 38.76 1.73 CDe = 0.6225
Cc<DE._ 54 24.66 66.60 30.41 2.38 ¢DE = 0.2196
CcDee 17 7.76 30.40 13.88 5.91 eDe = 0.0557
ccDE._ 33 15.07 21.28 9.72 ede = 0.0557
Rhesus
ccDee 3 1,37 2.04  0.93 6.46 D =0.9443
ccdee 1 0.46 0.68  0.31 € =0.6689
E = 0.2660
& i 219 100.00 | 219.00 100.00 16.54 df=4 P<0.01
Fy(a+b—) 189  86.30 | 188.19 85.93 0.003 Fys = 0.9270
Fy(a+b+) 28 12.79 29.64 13.53 } 0.02 Fy? =0.0730
Duffy Fy(a—b+) 2 0.91 .17  0.53 )
A4 219 100.00 { 219.00 99.99 0.023 df=1 P>0.80
Xg(a+) B 98  44.75 94.85 43.31 } 0,005 Xp* = 0.4432
Xgla+) % 1 0.46 3.45  1.58 : Xg =0.5568
- . .15 54.41
Xg Xgla=) B 116 52.97 | 119.1 } 0.004
Xgla—) & 4  1.83 1.55 0.71
& i o1 | 219.00 100.01 0.009 df=a P>0.99

219 100.
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8. Diego Rk

REC %A Diego MAVMHRBEARE K PIBE. 25 SBIUR AR k. &
BRI, Dif HREEBRAE, LT 0.01 F 0.06 2, Di(a+) BEARPN Y
3—12% (FZ iK%, 1982; 1984a,b; Yuan ez al., 1983; Nakajima ez al., 1971; Mourant

et al., 1977), [EMEY Di (a+) B 6.85%, Dic ZEAED 0.0349 (& 3)o

9. Kell 0 Lutheran R4:

Kell #1 Lutheran &4 BIKZE T 219 &1 35 #l, S5H-K FM-Le«* f1ERNH2HEE
(3% 3)o HHARBKNKT L BRBERK, SHTERET RENEREEHBNZEI(RE
MiK%, 19843)0 ‘ ‘

10. Xg R4

FBET 219 B, Hrh Btk 214 B, TR 5 BIGER 2)0 HRRFEER Xg HRIR
H4 0.4432, BEARR, PERMARD X ZERMEIE 0.4 UT(RIGESE, 1984
b), ERAEY Xg HEEMEREIIENNEREE.

11, BeEER

RIEDLE 11 AT aim R R g 14 LA ERE (29 M85 THERG R
FEREE (R )R, Bl 8 #(0.0014) R IUH#(0.0015)BE B B , 54 B /R #:(0.0101)
E#LKOOIOES BT R%H (B 1) bR, T EEKE SRS EE R

33 YE}E Lewis;, P, Kidd, Diego, Kell #i
Lutheran HRGHMEHH

nmyNAL REAK ‘ # H REAB % R
Le(a+b—) 33 15.07 Le® = 0.3882
Lewis 219 Le(a—b+) 147 67.12 Leb =0.6118
" Le(a—b=). 39 17.81
P.(+) 44 24,58 P, =0.1316
P 179
P.(—) 135 75.42 P, = 0.8684
Jk(a+) 151 68.95 Jk® = 0.4428
Kidd 219
Ik(a—) 68 31.05 Jkb = 0.5572
Di(a+) 15 6.85 Div = 0.0349
Diego 219
Di(a—) 204 93.15 Di* = 0.9651
K(+) 0 0 K=0
Kell 219
K(-) 215 100.00 k=1
Ladar) 9 9 =0
Lutheran 35
Lu(a—) 35 100.00 Lut=1

o\
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Phylogenetic tree for six populations (constructed on the
basis of gene frequencies of 1l blood groups)
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BIR, Eg L AR RN ERFERER S XEEREREBE S HORE,
(19845 9 J 15 BIEH)
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A SURVEY ON RED CELL BLOOD GROUPS OF
HUI ETHNIC GROUP IN NINGXIA

Yuan Yida Du Ruofu
(Institute of Genetics, Academia Sinica)
Ii Changxiao

(Institute of Biological Technology, Ningxia)

Key words Human population genetics; Hui ethniec group; Blood group; Gene
ﬁlﬂequency, Genetie distance

Summary

A survey on 11 red cell blood groups of Hui ethnic group in-Ningzia ‘was reported
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A total number of 208 unselected samples was examined with twenty anti-sera, namely,
anti-4 -B, -M, -N, -8, -s, -D, -C, -¢, -E, -P,, -Le®, -Le®, -Fy*, -Fy®°, -Jk*, -Di*,
-K, -Luo* and -Xg°, :

A high frequency of B phenotype (31.91%) was found. Gene f;'équecnc‘ies of r, p
and q were 0.5239, 0.2231 and 0.2530, respectively, The ABO blood groups distributiom
of Hui in the present study was similar to that of the previous report.

It was the first time for Hui ethnic group to be tested with anti-M, -N, -S and -s
simultaneously. A low rate of S gene was found. The s frequency of Hui was signifi-
cantly lower than that of Uygur in Xinjiang and Tibetan ethnic groups, and close to
that of Mongolian, but was higher than that of Han, Korean, Zhuang, Dong and Gao-
shan ethnie groups. The frequencies of chromosome MS, Ms, NS and Ns were 0.0281,
0.4422, 0.0313 and 0.4984, respectively.

Only one sample of Rh (D-) was observed with d gene frequeney being 0.0557.

Of 179 people tested only 44 or 24.58 per cent were positive with anti-P;. The eal-
culated gene P, frequency was 0.1316. This result was significantly lower than that of
previous study.

In Lewis group, there was a high frequency of Le(a—b—) (17.81%). No one Le
(a+b+) phenotype was found. The Le* gene frequency was 0.3882.

Only two Fy (a—b+) cases were obtained in 219 tested the Duffy blood group. The
high Fy* gene frequency (0.927 0) in Hui ethniec group was similar bo that of other eth-
ni¢ groups of China.

Only anti-Jk* serum were employed to test the Hui ethnic group. 151 samples
among 219 tested were Jk (a+)., The Jk* gene frequency was 0.4428,

In the Hui ethnie group, 15 samples (6.85%) were found to be Di*-positive and the
Di® gene frequency in Hui ethnie group was 0.0349,

All people were negative with anti-K and -Lu® sera.

Of 219 samples tested only 5 people were female. In Xg blood group, one femalh

and 98 males were found to be of Xg (a+) phenotype. The Xg* gene freqmency in Hln
ethnic group appeared to be 0.4432.

The genetic distances between 6 populations were computed by Nei’s method (1978)
and a phylogenetic tree of these populations was constructed on the hasis of genetie dis-
tances calculated with data of gene or chromosome frequencies of 11 red cell hlood
groups, namely, ABO, MNSs, Rhesus, P, Lewis, Duffy, Kidd, Kell, Diego, Lutheran and
Xg. The result of the genetic distances showed that the Hui ethnic group was gemeti-
cally close to Han and other ethnic groups of North China and far from Uygur ethnie
group of Northwest China.



