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[ Abstract] Objective: To investigate polymorphic features of 22 single nucleotide polymorphisms
(SNPs) on the Y chromosome of Manchu Population in Guizhou and explore the genetic relationship
between this population and other ethnic populations. Methods: A total of 22 Y-SNP loci in 70 Man-
chu male individuals in Guizhou were detected by SNapShot method. The allele frequency, haplotype
frequency and haploid frequency were calculated by direct counting method. SPSS 24 software was
used for principal component analysis. The genetic distance ( Fistation Index, Fst) values of 13 popu-
lations were calculated by Arlequin 3.5 software according to the haplogroup frequency, and the phylo-
genetic tree was drawn by Neighbor-Joining method according to the Fst value using MEGA7. O soft-
ware. Results: The genetic diversity (GD) of 22 Y-SNP loci in Guizhou Manchu Population was
0.028 6 ~0.492 3. 11 haplotypes were detected, and the haplotype diversity value was 0.740 4. The
Fst genomic distance between Guizhou Manchu and other groups in China was from 0. 162 8 to 0.497 2.
The smallest Fst genetic distance was Sibe ethic group in XinJiang (0.162 8) , and the largest Fst ge-
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netic distance was Orogen ethnic group in Inner Mongolia (0.497 2). The results from principal com-

ponent analysis and cluster analysis are basically the same. Conclusion; From the perspective of pa-

ternal inheritance, Guizhou Manchu is influenced by the genetic fusion of other ethnic groups and re-

tains the characteristics of the northern people.

[ Key words] Manchu population; Guizhou; Y chromosome; single nucleotide polymorphism; genetic

polymorphism
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Tab.1 The sequences of Multiplex PCR primers and SNapShot microsequencing
primers for 22 SNPs on Y-chromosome
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SrH BstiElL7 IRiER SreR 519
M145 I gectecacgactttectagac aggttecteccactect A (t) ,s ctagacaccagaaagaaagge
RPS4Y,), cagggcaataaaccttggat gtggccagcctcttatetete (t) 47 agggcaataaaccttggatttc
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Fig.1 The frequencies of 21 Y-SNPs loci in

Manchu population from Guizhou
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Fig.2 Genetic diversity values of 21 Y-SNPs loci in

Manchu population from Guizhou
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Tab.2 11 haplotype frequency distribution of the 21 Y-SNPs loci in Manchu Population from Guizhou
(325
Y-SNP i 5 s
1 2 3 4 5 6 7 8 9 10 11
RPS4Y711 C C C C C C C C C C C
M217 A A A A A A A A A A A
M48 A A A A A A A A A A A
M407 A A A A A A A A A A A
M145 A G G A G G G A G G G
M89 T T T T T T T C T T T
M9 G G G G G G G C G G G
M214 C C C C C C C T C C C
M175 A T A A T A A T A A A
M119 C A A A A A A A C A A
P31 T T T T T T C T T T C
M95 C C C C C C T C C C C
SRY465 C C C C C C C C C C C
477 G G G G G G G G G G G
M122 T T C C T C T T T C T
M324 G C C C G G G G G C G
P201 T T C C T T T T T C T
M159 A A A A A A A A A A A
M7 C C C C C C C C C C C
M134 C T T T C C C C C T C
M133 T T G T T T T T T T T
ES 0.0143 0.0143 0.0143 0.0286 0.0286 0.0286 0.0286 0.0286 0.1000 0.3429 0.3714
2.2 BN RS 12 AR /Y BE AR 33t 1% 2
ST o PE -
2.2.1 SN S 12 A BOR I R 507 e 2" g
. ! <>
A AT 45 52 5 ELAT SCHRAE ) 12 Aq:a//'\ o) g 5
SO T
R I G5 BT LB (R 3) L i ’ AR
SPSS 24 B AT E M o0 B (18 3)  1E E 8 \éz‘ §;o 0- Bt I*J%“"v"mﬁv "
Sy S }]:5_ (=S
BF = e 17T L SR I KO A6 4% A4 L SO
PG ) B — T8, B BRI (45 IR VB TG BB ) SR A 05
— 1 i — Lﬁﬁ;ﬁmﬁé&(%%élﬁ% SRAC BRI AL Tl
1) SRR (AR R SLHOR IR BESERE) 1o -
g, AR M S PH P T TR e
Y ». ,ﬂ 1 - . N -
2.2.2 WIS 12 AR I R AL R
SR E 12 SRR AR Fst (4 B3 5N kA R E 12 AN D Bk AR
Y F R E R

IIATHOLILEE 40 FET 13 A NAE B A AR
I Arlequin 3.5 BF T3 (A 18] 194 62 % B g
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Fig.3 The principal component analysis of Y
chromosome of Guizhou Manchu and 12
ethnic minority populations in China
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Tab.3  Y-SNP haplotype frequencies of Manchu in Guizhou and 12 ethnic minority populations in China

N i) 3 n C D F K NOI O Ola Olb Olblala 02  02a 02a2bl other
SN W -Eh 70 0.028 0.028 0.114 0.371 0.028 0. 028 6 0.400
e W - 320 0.125 0.093 0.218 0.125 0.062 0.156 0.219
Vg E R RBKERR S0 0.040 0.020 0.180 0. 060 0. 040 0.000 0.680
R e f ! SIERE 45 0.088 0.022 0. 044 0.044 0. 800
FrEmpE kY RIRER 41 0.585 0.024 40.048 0.024 0.073 0.268
W EE Y W -EEs 23 0.913 0.087 0. 000 0. 000
T W -En 520 0.260 0.019 0.212 0.038 0.231 0.154
I WEEG 51 0. 020 0.353 0.569 0. 059
i WREE 60 0.200 0.017 0. 200 0.017 0.033 0.483 0. 050
R WikEiEWE 57 0.053 0.070 0.070 0.105 0.596 0.105
SEMAER OB 45 0.067 0.044 0.178 0. 044 0.578 0.044 0. 044
BMAT AARIER: 50 0.080 0.100 0. 180 0. 440 0.200
FoMiapE HEE 30 0.067 0.700 0.133 0. 100

x4 FMERMFE 12 NP RRKARFE G Fst {2

Tab.4  Fst values of Guizhou Manchu and 12 ethnic minority populations in China

SN HrEE R4S FEMUR R OASSME LT K T W SUNA SUH SN
e K R AR PERE BRSO WK &R Bk W R Kk K

GOk + + + + + + + + + + + +
A 0.162 8 + + + + + + + + + + +
B4 E IR 0.3786 0.1542 + + + + + + + + + +
HER R AU 0.4470 0.2498 0.034 4 + + + + + + + + +
HEmMspE i 0.3258 0.1509 0.2989 0.3628 + + + + + + + +
NZEMEHERE  0.4972 0.3849 0.5847 0.6911 0.1422 + + + + + + +
LT 0.2042 0.0799 0.2956 0.4031 0.1408 0.2814 + + + + + +
IR AEE 0.3451 0.2650 0.4398 0.5378 0.4172 0.5903 0.2069 + + + + +
g 0.2887 0.1560 0.3407 0.4503 0.2549 0.3974 0.0343 0.1166 + + + +
W 0.3023 0.2128 0.4046 0.4991 0.3618 0.5290 0.1386 0.0425 0.0477 + + +
VLK 0.3045 0.2243 0.3931 0.4981 0.3479 0.5190 0.2249 0.2218 0.2657 0.3033 + -
MK 0.1958 0.1517 0.3545 0.4452 0.3154 0.4902 0.1877 0.2217 0.2518 0.2661 0.0326 +

EMAFEKE 0.3515 0.3077 0.4829 0.5773 0.4483 0.6413 0.3219 0.2199 0.3406 0.3303 0.0313 0.0689
W +7 R P<0.05,“ ="K P=0.05; X Bl FXHR A P, STFRE T 2 Fst {5
0.691 1, 5t IHs %5 HAMBEAAR ) Fst {EF 0. 162

8 ~0.497 2, s MWk Sl = s 3 g
PR B I/ (0. 162 8) , 5 P 52 1A 75 1 2 [a] 1) 3t

PR IR R (0. 497 2) AR 13 AN ] 134 T ARBFIEA G SN A R 19 50 &
BRI RG] 4 BERFIE AP IR R T Y YRR 2 i X Y 22
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Fig.4 The phylogenetic tree of Guizhou Manchu

and 12 ethnic minority groups in China
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RPS4Y711, SRY465, M407, M159, M7, M217,
P53.1 M48 459 /> Y-SNP (v 5 KL &M (GD =
0.000 0) , A7 i85 Z2 28R 1) 13 4> Y-SNP i fi i
RASEFZR K 0.014 3 ~0.971 4 ,GD {HH 0. 028 6 ~
0.492 3, 21 A Y-SNP {7 s 7 4l 1) 55 R 3L 4G
11 f, SR 0.014 3 ~0.371 4, HD {f N
0.740 4, ATLAF ) GD fEAN HD {HHARARAK. M
ML A E R AR L S5 AT B4
PREE BRI RS o SR SN IR A S I AR
B AR, 2 KA R IR I 2 25 Y U VB
WL 25 5y A o AR B IR I A A IR, 28
AN ] AR R 2 Y BRSSO . [l T 5
SN LSRR AR , MBS T R 2% , Sl ANl , AHX da
1, SR DAL, 3L Y-SNP (13814 Z R T
J 46 RGARAR 22 , DRt mT i S BB SRR, S BBt
MR AHERY GD (A HD [EHERARAR ., 4 F kX
HOAEAT AL REAR XM 53, 02a2b1 5 NO1 (R =
0.826,P =0.001) .0la(R =0.723,P =0.005) ,
Olb(R =0.826,P =0.001) ,02a (R =0.826,P =
0.001) y FIEAHI . TEAWIITR ST 70 4>

FAEA A AR O = IR 1K 0. 942 4, 54
fiFHE O« e AR S i i

T AR S S A RO IR A 5 2R AR
FEREHL T EA B B BN RE B 12 AR R
TS5 5 M I 1) PR AR I A A T 2003 2 o A
F G5 HT = 4R E AT LAE SR R (K A
W ALRETR) R I —7 , Vi B G (& IR VR B
1) R —HE il — i iR (B R SR e R
JE AL TR 5 5% BR TR W (4EE R TR S8 A0
WS BRSO ) RO — B, M ASBIESE 14 5 16 1 B e oy
— o I E SE B, SR T - i
TR, LB A _EOR TR, BN R i S R T

SN sAHAE IR 0 M i AREBEAS S50 -

MR R R R — &, SUR S S A R 2R
TE—E , S5 AT E S M H R T M T i 12 7 17
HNIEAE R, A W -5 LA PR e A i PR S
PEA TN Z J5 PR A I 8] 1 5 3 0 4 i P B 5 Bt
A/ R R e A R TR S il (LTS SR — 7 e P
B AN BRI i R R 1, T80 T e ) i A 54 o
DR AT O S AR IR DNA [y BAAF RS R
AT ER W s, S I R O R R —
L BRI R AL AR 0 B AR -8
SHEIN ML 573 B 21 Bt My vl i R Bl i
2t A R R A L PE 05, T3 D) S B A S AR
BT R R, NI B 1 S M I AT B 2R
Ul S = UNEN Y e S S S TS i
B RRRE BE A PR B 1 AE 5 T R A P ) e A gt
FAFE

AR 13 A AT R [A] 1 J A2
B Ft {5, phy et A o o R P 22 o ot A AR o 38t A%
P R S /s SN il R A A B R 3 A e it
FREX(P<0.05),13 MREKZ 6] A Fst 76 0. 031
3~0.691 1, S5 5 ALK Fse fE AT
0. 162 8 ~0.497 2, Sl 1 55 i st 4 1R ik 2
IR Fy 18 A2 B 2 4 /)8 (0. 162 8) 38271 5 JH T -5
SR RT3 5 E i e e 4% 11
A~ Y-STR BE[A JHEX] 24 ASHEIR A9 2> T8 15 27 G &R
2EAT 23 A S s T R 8 A R Y e A S e /)
(0.012 4) (AR —Eo FEVEAM 150 Hr HoH AR 75
TSR N — 32, SR 5 v B R IR — R 3, W -l
T I SR R SR D — RS, S I
B AR N — 32, BEALRS o0 B A1 32 18000 A 4 SR 2
A—E

L LTk , NAC ZR 8 AL A5 K o3 A, 5 M 96 1 Bk
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