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: : ‘ " (Dangdaic) * "
tel, : Y NP
2
2.1
( 4000B.C.) 5 ( 2000B.C.)2
( 500B.C.)2 ( 16 ) 3 ( )

26 448
2.2

(1) NP , .

(@) ACD (1. 929 ,5. 28 ,5. 88g ,
400mi) ; DNA [ Tris- A (pH8.0) 10mnml/L , EDTA (pH8.0) 1mplL, RNA  2Qg/m ,
DD.5%] ; EDTA 5nmol/ml pH 8.0; TE(10mM Tri- HOL pH 7.5,1mM EDTA pH8.0) ; Poteinase K;

; ; ; ;75 % :PCR (NTP 2mM ; 10mM; 5UpIl;10 PCR bufer;
Mgd,25mM) ;10 x TBE(107. 8g Tris,55. Og ,8.2g EDTA ) BB (1%
30 % ).

(3) PTG 100 PCR  (MJ Research. Inc) ;SCR-300 ( ) ;
Hectro-4 G2 Tank (Hybaid ) ;FR-200 ( ).
2.3

(1) DNA DNA 23 , 10 K,55 8
, 15 ,12 000rpm 10 , :

(24 1) , 15 ,12 000rpm 10 —_ , 1/10 M 2
,- 20 30 —12 000rpm 15 , , 500 75 % 12
000rpm 5 , , — 50 TE ,- 20 .

(2  DNA , , , _

) , 1.5m , 1 , —_— , 1
, ,13 000rpm 5 , , 2 1 )
—_— , ,4 000rpm 10 , , 1 (D9 , e
5 : 55 (20 30 ) 4 —
40 40 ,3 000rpm 5 , , , 1 50
K, 2 — DNA — DNA, - 20
1 Long FCR
Tab.1 Precription of Long PCR
dNTP 10 bF  Mg** Rim Tewp  Artibody  AbBU Tag H,0 Vol
@ 1 1 1 0.3xN 1 0.1 0.4 0.1 10
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(3) DNA , (Long-FCR) ,
(Negt- PCR) .
2 Long PCR
Tab.2 Sequences o Long PCR primers
(5 3) (5 3)

M89 TTCCAAACA GCAAA GACCAT CAA GTGAACCTCCCCTAACA
M95 CAACTTTCAGGICAGGAGAT TTGGITTITGITCATTTCTTT
M122 TGGGITTTTCTTCCTTICTA CCTTCAGAATGTGTGCCTAA
M9 GCAGCATATAAAACTTTCAGA CACAAGCACATAAACAAGAAC
M45 GCAGAAAA GAAAA GGATGTACA AGGTGCATCA GGGTAGAAAC
M134 ATGGACAGGCAGGAGIGATA TTICTGATTGTGTGGGAGITAC
M130 TAGATTTTGITGGGTGGTG TTTTTGTACTTCGITTTGGA
M119 GGACCTAGCTAAACCTGAAATA TAACCATGAGAAAAGAAAGACA
M110 AAACCAAAGECTACCCATTC TGTAGGGGGATTTTTGCTTA
M88 TCAACTCTCCCTGCCAAAAA GGGGICTTACTGTGITACTA

194 x3min »(94 x40sc 63 [- 0.5 /cycles] x40sc —72 x1min) x 14 cycles —
(94 x40sc -56 x40%c —72 x1mn) x20cycdes 72 x5min
Long PCR 5 10 , Neg- PCR

3 Ned¢-PCR
Tab.3 Prescription of Nes- PCR

dNTP 10 buf Mg* * Pimer Temp Tag H.0 Vol
@n 1 1 0.8 0.3 1 0.1 5.8 10
4
Tab.4 Primers and productions of Nes- PCR
(5 3)
weo s ACICIOTOATICNG g g r "
M1(YAP) 53 ?cmmmﬁ? Alu Alu H2 3
M89 52 mﬁm ?G(?CASAG(?T 100 Nlalll C T H4
M9 55 AAC;\éTA m ﬁp; ﬁ&eﬁfﬁ(ﬁ-[ G 210 BamHI C G H5
wis s ASTAMIGCTOGOCMAGMG gy, c o
M110 55 Mmggﬁcﬁg% 200 Nlalll T C H10
vos s ATAGRMGCIMOATIACS o,y g r o
M88 55 mi?&?g;g;?gi @ 146 Bgul A G H12
iz s AOMMEMITOGMACIMATION ) gy g r e
i s MORCRGMMGRTONCS g, g o
M45 55 A?mw%qwm:x C-:_ré_-ll_—écc_f_;TA 162 Bfal G A H13
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DNA ,

135 bp—
161 bp—
FEWS M210 M209 M205 M204 M102 M201 M203 MS88 R4 ML HHE
1 Y DNA M119
Fg.1 Hectrophoretic photo of enzymetic reaction on ancient DNA M119 segments
,M119 A -C, ,
2.4
EXCH ,
SPSS10. 0 , ,
3
3.1 Y SNP
M207 , 11
5.
5 Y NP
Tab.5 Typesd Sverd Y-SNPsd Mageo ancient sanples
M204 M205 M209 M210 M201 M102 M203 M88
M130 C C C C C C C C C C T
YAP - - - - - - - - -
M89 T T T T T T T T T T C
M9 G G G G G G G G G C C
M119 C A C C C A A A C A A
M110 T T T T T T T T T T T
M95 C T C C C T T C C C C
M88 A A A A A A A A A A A
M122 C C C C C C C T C C C
M134 G G G G G G G A G G G
M45 G G G G G G G G G G G
H9 H11 H9 H9 H9 H11 H11 H8 H9 H4 H1
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NP 1 , )
M119 , , , M119C
, M130T M89T-M9OC MO T
3.2
6 Y NP M1Alu ( wory |
Tab.6 Fegunciesd Y- NP rautations o Magiao and Jinhui popul ations
H1 H2 H3 H4 H5 H6 H7 H8 Ho HI0  H11  HI2  Hi3 H14
M130 YAP M15  M89 M9 M12 M7 M134 M119 MI110 M95 MS88 M120  M45
48 | 208 6.25 4.17 27.08 39.58 125 833
26 3.85 385 3.85 34.62 34.62 11.54 7.69
9 11.11  66.67 2.22
24 29.2 417 417 5417 833
11 18.18 54.55 27.27
6 100
10 20 10 20 20 10 20
11 9.09 27.27 54.6  9.09
28 3.6 3.6 7.1 3.6 3.6 25 17.9 25 10.7
50 12 6 24 26 26 6
55 | 727 1.8 18 16 23.6 3.64 2182 16.36 3.64 1.82
30 6.67 3.33 13 23.3 3.33 16.67 26.67 3.33
13 7.69 7.7 38.5 38. 46 7.69
15 40 26.67 20 6.67  6.67
13 7.7 15 23.1 38.5 7.7 7.7
15 53 13.3 20 13.3
6 6.7 16.7 33 33.3
29 | 483 6.9 41.4 3.45
NP M119C ,
, , , , . M119C 1/3 , ,
7 Y NP , 2
8
7 Y
Tab.7 Principle componentsof Y-SNPsd the populations
PCL PC2 PC3 PC4 PC5 PC6 PC7
0.563 - 0.585 - 0.004 - 0.305 0.414 0.179 - 0.165
0.585 - 0.642 0.001 - 0.250 0.399 0.075 - 0.083
0.533 0.757 - 0.225 - 0.185 0.045 - 0.020 0.121
0.076 - 0.393 0.016 - 0.190 -0.121 - 0.682 0.550
0.663 0. 445 - 0.206 0.053 - 0.456 - 0.067 0.025
0.784 - 0.035 - 0.326 0.282 0.276 - 0.047 0.253
0. 740 0.235 - 0.514 - 0.305 - 0.018 0.116 0.036
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PC1 PC2 PC3 PC4 PC5 PC6 PC7
0.583 - 0.077 0.439 0.364 - 0.431 -0.241 0.207
-0.243 - 0.019 0.151 - 0.126 0.009 0.685 0. 646
0.349 0.075 - 0.442 0.403 - 0.563 0.103 - 0.018
0.613 - 0.017 0.533 0.511 - 0.122 0.109 - 0.119
0.021 0.332 0.734 - 0.047 0. 066 0.418 0.389
0.627 - 0.722 0.003 - 0.105 0.209 - 0.103 0.125
0.258 0.362 0.048 0.679 0.349 - 0.086 0. 000
0. 756 - 0.203 0.204 0. 546 -0.044 0.177 - 0.034
0.640 0.380 - 0.500 - 0.39%0 0.025 0.088 0.058

- 0.174 0. 687 - 0.085 0.235 0.607 - 0.155 0.083
0.280 0.649 - 0. 469 - 0.113 0.203 - 0.047 0.088

- 0. 005 0. 416 0.286 0.432 0.688 - 0.179 0.041
0.434 0.528 0.601 - 0.083 - 0.228 - 0.030 - 0.132
0.836 0.042 - 0.391 0.175 -0.214 0.152 - 0.010
0.765 - 0.593 - 0.141 0.120 0.085 0.067 0.040
0.758 - 0.543 - 0.141 0. 296 0.010 0.080 0.063
0.721 0.091 0.334 - 0.457 0.101 0.120 - 0.249
0.587 0. 267 0.683 - 0.269 - 0.030 0.023 - 0.165
0.59% - 0.126 0.548 - 0.397 - 0.049 - 0.356 0.138
0. 685 0.477 0.141 - 0.409 - 0.068 - 0.102 - 0.013

8 Y

Tab.8 orddion ships between Y- S\Ps and principle conponents

H1 H2 H3 H4 H5 H6 H7 H8 H9 H1I0 H11 H12 H13 Hi4 HI5 HI6 H17

* %k * *k

*k * * * %k * *k

. Y NP M119C  MOST .
' , ( M122T
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4.4 Y
, Y
3 Y NP
3Y
Fg.3 Migraion routesdf Y-ONPin China
4.5
, 1
(32.35%) H17 , ;2 (18. 56 %) H9 H11
, , H9 , H11; 3 (13. 89 %) H5 H11
, , H11, H5; 4 (10. 73 %) ,
H8 ,H7 ,H1; 5 (8. 62 %) , H1,H5,
H12. , Y ) )
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Genetics Analysis of Shanghai Aborigine with SNPs on Y Chromosome
YANGJun, L1 Hui , JIN Jian-zhong, JIN Li , LU Darru

( Center for Anthropological Studies, Schod o Life Sdences, Fudan University , Shanghai , 200433, China)

Abgract : 'Y chronposome is another focus of human evol utionary gudies &ter mitochondrid DNA , which has d s gpproved
the’ out of Africa’ hypothess. The mutation rate of haplotypes of snde nudec polymorphisms (NP) on Y chromosome
metches that of ethnic evolvementswell , © Y- S\Ps become the mog measurable genetic materids in ethnicity nowadays.
Anong hundreds of Y- S\NPs found , M119C mutetion is the characteridic of Daic, and heplotypes of M119GM110C and
M95T-M88G can hardy be found out of Daic and Augronesan. Magieo Culture lieson but is quite different from Liangzhu
Culture, and it is d a quegion whether the people of these two cultures are the same population. S Y-NPs are teged in
the populations of Liangzhu Period , Magiao Period , Waring Sates Period , Ming Dynasty and nodern population in Magjeo
digrict , and high frequencies of M119C and M95T are found. The results show that people in Magieo didrict are dways
Daic people geneticdly from 6000 year ago to mow, never HrmongMien. These Shangha aborignes <f-prodamed
“ Dangdaic” are npg dmilar to Taiwan aborigneson genetic gructure, and d o fairly close to Kam Tal peoplesin Suthwes
China. Principle conponent andyss and ocorrelation anadys's between conponents and haplotypes shows that H9 and H11
heplotypes dfferentiates West and Eagt Daic, H7 recognizes Hhong Mien, H8 Sro- Tibetan. Y- SNP haplotypes divide the
ethnic groups clearly , that shows these are good materid s of ethnicity , and worth o further sudies.

Key words: Y chronnoome; SNPs; principle component ; Daic; ancient DNA ; Shangha aborigne; Liangzhu
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