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BE. AMAREFEEE 13 A PERA Y Jefifk STR B (RM Y-STR) 78 Ll ZR 0% A B i i 28 o7 JE (7]
WZ DL i 2 A5 SRER 154 NI ZRG R M FTA R I FEA . KA 13 4~ RM Y-STR PCR £4&
TR RZEATY B LR AB 3130 XL A5 M 0GHEAT Y-STR 437, FExf 43 B45 AT A G E, #6813
A RM Y-STR {7 st 2 &M or i o AWFFUAE 13 ANEEDR B F LAl Y 331 NS R, BEEM L AN
(GD) 2 4 £E 0.7643 (DYS576)~0.9946 (DYF399S1abe) 2 [A]. @it 13 4> RM Y-STR HEF FEAE 154 &1L A
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(RM) Y-STRs in Shandong province, Chinese Han population, we collected 154 unrelated male
blood samples on FTA cards, and amplified the 13 RM Y-STRs with multiple PCR and tested the
genotype using 3130XL (ABI) Genetic Analyzer. Among 13 RM Y-STRs, we observed a total
of 331 alleles, and the values of gene diversity for each STR ranged from 0.7643 (DYS576) ~
0.9946 (DYF399S1abc). Altogether 154 different haplotypes were identified from 154 unrelated
male individuals and the haplotype diversity reached 1. We make a Conclusion that 13 RM
Y-STRs show strong discrimination power and great application value for forensic in Shandong

Han population.

Key words: Rapidly mutating; Genetic polymorphic; Haplotype; Shandong; Y-chromosome

Y Ge iR BIEREA Je AR, BRIVE Gt AR X AN, AR 1 Y Je iR S X 7E A
RN I R FIR A Y (AR R R X AR IR B R P A R A R E ALY, B et b s
SEAE, MO TR A MSHEH P 3 HALT Y et iR 5 40 X I8 4 11 STR 2 [A] J88 (Y-STR)
EUEER 2SN, W Y-STR RFEENEEZENANE, T ZH TR ARME KRN
PN Y, 5 AE A SE B R AL FD RN BUE % RESERUE E T, Y-STR Bk % T Rk 1E
B SR, HETT 2R Y-STR RF & B T RGN, i AR R EE AR IR 5145
S S A7 B B B . Ak, 2010 4 Ballantyned 5 A%} 186 /4~ Y-STR 347 T # 7%,
RILT 13 MPEZEAR [ Y-STR JER B (RM Y-STR) “FH5A5 R N 1.97x 1072 AAMT A d
M) P, FEEBRVEE R, AR 2 SRR 0.9999985, HEIRIE, &K ANEE,
RM Y-STRs L8 2 EAMAR TR RE 738 2 AE P52 A 14 )5 T 2% AmpFISTER Y-Filer™ 17
Y-STRs A3 242 ' B4h, RM Y-STR BT B4 (1A IR 51 5 I8 Ye Ak L bR ic i
IO AR RN, EMRINEMSS, W B LRAFEARATIICH, ZotE DNA o 20 5 Y
R RE RO E T, R IES BME R B PE DNA 7345 8, JER) Y-STR #hig k1%
R AR SR A B, RMY-STR AT DL AEAMAIR B BE 17, 18020 5 R HER v (00 2%
PLEE, nlRMEEE & AT E .

H T Y-STR 545 41 22 At AR A [ it N R R I 22 1, 9B RM Y-STR 7B+
FEI A A 0 A A, AR TR e R 8 B AR DR N HEXT 13 A~ RMY-STR 2 [A] Jo2 (1) B A5 2 22
BE R HAMARR A RE I REATE S, ISR SRR e (1) B FH B A A A

1 MRS 75k

L1 AR

M FTA R, SREE 154 DT RME S MRAEA, ERFAZR A THE L ARE
JRNAE . FEAH RS, /] 1.2mm [ Micro-punch BURE @SR S0 FEASHEATIRURE . SRERAEN
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BERFE UL R &M U P eI AR, 2) BURSE M 3) B i, driicki b .
TG . RS E R 4) SRR R bR IEH .
1.2PCR ¥ 3

P MR A [ F LA 13 RM Y-STR 1t e ik 23k 474 1. 10ulPCR J2 |37
W&, B KB TF/K6.0ul, 5xPCR M VR [V2.0ul, 5XRM-Y 5| ¥ &40 2.0ul
PLA B A2 1.2mm MIRFEA ., PCR [N AE F 9700 (ABI) 4B HEIAL MAX #0518,
PCR # i FF 4% f4F: ¥ 45 45 #% 95°C 2min; 94 °C 5s, 60 °C 1min, 30+1 AN ¥R, ZEfH
60°C 10min; EIERAE 15°C.,

1.3 F Sk AMANE E 4> B

8.5ul LN N 0.5l 43 T8 P9 bk ORG500, FANA 1ulPCR =4, Allelic ladder
i FH & 1ple A H 3130XL (ABI) 18 4% 73 HT A EAT B 40 & K, R 50 B fd F Gene
Mapper ID software V3.2,

1.4 geitpabee 1

e iy 5 DR DA%, B35 TR AN O F L U ik s R TR R 9 S5 S PR 2 BEHE (D)
D=[n(1-Si)]/(n-1), Forbt i FoRS ML 1 (B2, n o i% 5 R I 55 1 6 6 A
ARG SR Z RN (D)« D=[n(1-Sp))/(n-1), ot p R F B AIR, n
FORM I AL TE SRR K RFNEES) (D)« D=x/N, x R WLEEF 1 2645 T b K K
H, NFomaamaig.

2 4 R

2.1 M EMEREME

154 4 IR PUBE TGS BAYEAMRLE 13 4> RM Y-STR B[R a8 b LA Y 331 ANSfr JE A,
Horpr % # UL FE R )% DYF404S1ab. DYF399Slabe. DYF387Slab. DYF403Sla, % %4
SERAR IR 1. SO Z 8 (D,) /3 AifE 0.7643 (DYS576) ~ 0.9946 (DYF399S1abc)
2 [8], ) D, AEN 0.8670, PJEA A LR 2, SHEH B D, {8 PR &2 R TR 1L
FRPUITR NFHE O 52 21 1 A5 A7 Jik DR Bl L% 2.

22 RESFMNER

TE TSR, R T . 1) R RS B F R, B HAr ik 55 0 B2 R 2
o/ 2bp [ K EE LA SE R ), 0 DYS627 BB b, Bl R R R R 21.2,
DYS518 KA p i #) 37.2 A1 36.2 57 KK % — ks 2) R 2555 (multiplicated
alleles) , B H I 2 T 1% A o 5 il A7 7E 1R 55 7 BE A 20 H . 1 DYF404S1ab J K] )32 3 )
WL T 2T 2 AN FEEI K 14-15-16 F1 15-16-17, DYF399S labe FE [ 88 73 i) H 9 T
2T 3 AR 21-23-24-24 1 21-21.1-22-23-23.1, AU IFIX L F 8 £ 2 fr K[
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F 113 PMRIERT Y-STR BEEH SN ERIAR SR

Tab.1 Allele frequency of 13 RM Y-STRs (n=154)

DYS626 DYF403S1bl DYS404S1ab DYF387S1ab DYF403S1a
26 1.30% 152 2.60% 12-13 5.20% 34 0.60% 32-34 0.60%

13

27 2.60% 16.2 9.70% 12-14 0.60% 34.2-38 0.60% 3436 0.60%
28 19.50% 172 18.20% 12-15 1.30% 34-37 2.60% 34-39 1.30%
29 22.10% 182 20.80% 13 18.20% 34-38 130% | 352-42  0.60%
30 16.20% 192 18.20% 13-14 20.10% 34-39 320% 3537 0.60%
31 19.50% 202 12.30% 13-15 5.80% 34-41 0.60% 35-38 1.90%
32 7.10% 212 11.00% 13-16 4.50% 35 1.30% 35-39 1.30%
33 5.80% 222 4.50% 14 9.10% 35-37 1.90% 35-41 0.60%
34 520% 232 1.90% 14-15 7.80% 35-38 14.30% 35-42 0.60%
35 0.60% 242 0.60% 14-15-16 0.60% 35-39 7.10% 36 1.30%
DYS449 DYF403S1b2 14-16 3.90% 35-40 0.60% 36-37 1.90%
SR LIES SN LIRS 14-17 1.90% 36 5.20% 36-38 3.90%
26 1.90% 512 2.60% 14-18 0.60% 36-37 6.50% 36-40 1.30%
27 4.50% 522 3.20% 15 10.40% 36-38 9.10% 36-42 0.60%
28 7.80% 532 2.60% 15-16 5.20% 36-39 5.20% 36-43 0.60%
29 9.70% 542 1.30% 15-16-17 0.60% 36-40 3.20% 36-45 0.60%
30 10.40% 552 3.90% 16 1.30% 36-41 1.30% 37 1.30%
31 16.20% 56.2 7.80% 16 1.30% 36-42 0.60% 37-38 7.10%
32 13.00% 572 9.10% 16-17 1.90% 37 2.60% 37-39 1.90%
33 13.60% 582 14.90% 17 0.60% 37-38 8.40% 37-40  2.60%
34 13.60% 592 14.30% DYS526a 37-39 1.90% 37-41 1.30%
35 6.50% 60.2 15.60% | ZfrHEA bES 37-40 1.30% 37-42 1.90%
36 1.30% 612 13.60% 12 11.00% 37-41 0.60% 37-43 2.60%
37 0.60% 622 5.80% 13 20.10% 38 5.20% 38 4.50%
38 0.60% 632 2.60% 14 29.20% 38-39 130% | 38241  0.60%
DYS627 642 2.60% 15 28.60% 38-40 3.90% 38-39 5.20%
SN iz DYS612 16 10.40% 38-41 0.60% 38-40 5.20%
16 1.30% SR LIES 17 0.60% 38-42 0.60% 38-41 3.20%
17 3.20% 31 1.30% DYS526b 39 1.90% 38-42 1.30%
18 15.60% 32 4.50% SRR i 39-40 3.20% 39 1.90%
19 13.60% 33 4.50% 33 0.60% 40 1.90% 39-40 8.40%
20 20.80% 34 9.70% 34 5.20% 40-41 0.60% 39-41 520%
21 16.20% 35 9.70% 35 11.00% DYS518 39-42 1.90%
212 0.60% 36 18.80% 36 15.60% S LA LIRS 40 5.80%
22 16.90% 37 18.20% 37 33.80% 33 1.30% 40-41 4.50%
23 6.50% 38 12.30% 38 21.40% 34 320% 40-43 1.90%
24 4.50% 39 17.50% 39 9.70% 35 12.30% 40-44  0.60%
25 0.60% 40 3.20% 40 2.60% 36 24.70% 41 1.30%
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Tab.1 Allele frequency of 13 RM Y-STRs (n=154) (Continued)
DYS626 DYF403S1b1 DYS404STab DYF387S1ab DYF403S1a
& 8| AFize Ehe | Aize & 8| Az & o Aize SRR AR
DYS576 DYS547 DYS570 362 0.60% | 4142 0.60%
EXNE 37 AR e AR e P AR, 37 16.90% 41-43 3.20%
10 0.60% 0 3.20% 14 2.60% 372 0.60% |  41-44  0.60%
14 0.60% 43 2.60% 15 450% 38 1490% | 41-46  0.60%
15 130% 44 3.20% 16 20.80% 39 14.30% 0 130%
16 7.80% 45 5.20% 17 21.40% 40 390% | 4243 130%
17 15.60% 46 7.10% 18 23.40% 41 450% | 42-44  130%
18 39.60% 47 16.90% 19 20.80% 0 060% | 4246  0.60%
19 20.10% 48 26.00% 20 5.20% 43 060% | 4345  0.60%
20 11.00% 49 14.30% 21 1.30% 44 0.60%
21 2.60% 50 13.00% 46 0.60%
2 0.60% 51 3.90%
52 450%
DYF399S1abc
N EEA A LA AFie SR EEA Az SR EEA iz SRR R
162223 0.60% 20231241  060%  21-22261  130% 2126271  060%  23.1-24-25  0.60%
1625-27.1  0.60%  20-23.1-25  2.60% 21231 1.30% 21-27.1  060% 23.1-24-261 0.60%
17.1-19-25  0.60%  20-23-24.1  130%  21-23.1-24  0.60% 221 060%  23-23.1 0.60%
1823125 0.60%  20-23251  0.60%  21-23.1-25  1.30% 22124 060% 23241 130%
1824251 0.60%  2023-261  060% 2123231  2.60% 2212526 0.60%  23-24.1-25  0.60%
1912127 0.60% 20-24 060%  21-23-24.1 130% 22221 060% - 23-24-241  130%
1912128 0.60% 2024125 0.60% 212324241  060% 2222123 060%  23-24-29.1  0.60%
19121282 0.60%  20-24-241  190% 2123251  0.60% 22-23 0.60% 241 0.60%
19.1-2129  0.60% 2024251  0.60%  21-23-261  0.60% 2231 130% 24126 1.30%
1920241 0.60% 2024261  130% 2123271  060% 2223124 190% - 241261 0.60%
1921123 0.60%  20-24-27.1  130% 2124125  130% 2223251 060% 2424125 0.60%
1921231 1.30% 20-25.1 060% 2124126  130% 222328 060%  24-2526.1  0.60%
1922123 0.60% 2025126 0.60%  21-24-24.1 130% 22241 060% 24271 1.30%
1923261 0.60% 20-27.1 0.60% 2124251  260% 2224125 130% 251271 0.60%
1924241 0.60% 21 130%  21-24261  060% 2224241 0.60% 26.1 3.20%
1926261 0.60% 211 060%  212427.1  130% 241 260% 281 060%
2012223 060% 211224 060% 2125126 060% 224D 130% 01 0.60%
2022125 130% 2112325 0.60% 2125251  190% 2224271 0.60% 3L 0.60%
2022241 060% 21-21.1-2223-  0.60%  21-25-27.1  130% 2226127  0.60%
231
2022281  0.60% 2122123 060%  21-25281  060% 2227271 0.60%
2022291 0.60% 2122221 130%  21-26128  0.60% 3 0.60%
2023.1-24  190% 2122231 0.60%  21-26:261  060%  23.1-241  130%
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REER, AT — B REIFRR 7R E AR M, R X R AR [
R 2 SRR HE R (B D
2.3 BfERI S

FERAE 154 BITER IR, LRI T 154 FhE—RAER, 155 D {9 1. 154
MR R LR 3.

3 2 IWARXEB M I3RM Y-STR BHHE D, B FUEFETE. R DNA994S 735
Tab.2 The gene diversity value of 13 RM Y-STRs and the range of allele in Shandong Han individuals and DNA 9948

. FHEDNA994S W& F| 25 fir . FHEDNA9O4S W& 3|25 fiy
St Dt PR X}u%ﬂwu% s o B D,ffi Frite . A%?Jwﬁ%
¢ FEPR 4370 [0 [ FEH 4370 ESRiEn !
DYS526a 0.7746 14 12-17 DYS570 0.8126 18 14-21
DYS626 08423 28 26-35 DYS547 08580 48 42-52
DYS526b 07959 36 33-40 DYS518 08532 38 33-46
DYS627 0.8571 22 16-25 DYS449 0.8925 30 26-38
DYF403S1bl 0.8563 20.2 15.2-24.2 DYF404S1ab 0.8934 12-14 12-17
DYS612 0.8673 37 31-40 DYF399S1abc 0.9946 21-22-25.1 16-31.1
DYF403S1b2 0.8972 552 51.2-64.2 DYF387S1ab 0.9444 35-38 34-41
DYS576 07643 16 10-22 DYF403S1a 09688 35-40 32-45
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Fig.1 STR-profile of multiplicated alleles
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Tab.3 13 RM Y-STRs haplotype of 154 male unrelated individuals in Shandong

*j DYF399S labe DYF DYF DYF DYS DYS DYS DYS DYF DYS DYF DYS DYS DYSDYS DYS
Hi 404Slab 403Sla 387Slab 526a 626 526b 627 403S1bl 612 403S1b2 576 570 547 518 449
1 261 15 38 36 13 30 35 24 172 36 562 17 20 46 38 28
2 21-23.1-25 13-14 37-40 3538 16 29 35 20 192 39 582 17 19 48 37 31
3 21-24.1-25 12-13  37-43 3538 16 28 38 19 192 39 602 19 21 50 37 33
4 20-24-26.1 12-14  39-40 36-39 14 31 40 23 212 37 602 20 17 48 37 35
5 22-24-251 13-14  40-41 3840 13 26 37 22 212 38 642 17 14 51 37 31
6 22-24-25.1 13-16  32-34  36-38 13 34 35 21 172 39 592 18 19 47 39 30
7 21-23-26.1 14-16  37-38 37-38 13 32 36 22 172 37 592 19 16 48 37 26
8 241-26.1 14-15  37-39  37-38 12 34 35 21 192 34 582 18 18 42 36 27
9 20-23-24.1 13-14 38 35-38 15 28 37 19 202 40 612 17 17 47 38 31
10 21.1-22-24 13 41-43  36-39 14 29 38 22 172 33 642 20 17 49 39 30
11 21-23.1 13-15  40-41 3638 15 31 37 22 192 36 582 17 18 49 37 26
12 22-24.1 13 37-39 3538 15 28 36 20 182 38 602 18 19 47 35 34
13 19.1-21-27 13-16  38-40 3437 15 28 38 18 182 39 592 20 16 48 36 35
14 21-24.1-26 14-15 40 36-40 14 33 39 24 202 36 612 20 16 47 36 33
15 21-24-25.1 14-17 42 36-38 12 31 36 22 162 37 522 18 19 45 37 29
16 21-24-25.1 14-16  37-42  36-40 13 28 35 22 222 39 572 18 19 48 37 31
17 21-24.1-25 13 38 36-39 14 31 38 21 222 36 60.2 18 16 50 36 34
18 21-23-23.1 13 37-40 3439 15 29 37 18 182 39 622 18 19 49 35 33
19 20-22.1-25 13-14 3542 3439 15 28 37 20 182 37 612 19 18 50 35 32
20 19.1-21-29 13-16  38-42  34-37 15 28 38 18 182 38 592 19 16 48 36 35
21 21-22-22.1 14-15  38-39 37-40 13 29 36 20 192 39 552 18 19 49 36 28
22 20-23.1-24.1 16-17 41-44  36-37 12 34 37 21 162 32 512 17 17 45 39 27
23 24-24.1-25 13 37-42 3537 16 28 37 18 182 32 602 20 18 48 37 31
24 21-24-24.1 15 39-41  36-41 1335 36 20 182 36 552 18 20 46 36 33
25 23-24-24.1 13 37-42 3537 16 28 37 18 182 32 602 21 18 48 37 34
26 23-23.1 15 39-40 38 14 30 37 21 212 37 612 18 19 48 372 30
27 21-26-27.1 15-16  35-39  37-40 14 33 38 17202 33 582 18 19 48 41 34
28 23-24.1-25 13 38-42 3537 16 28 37 18 182 32 612 21 18 48 36 34
29 24-25-26.1 13-16 39 36-40 14 30 39 20 182 35 622 16 17 48 37 32
30 21-22.1-23 15-16  40-44 36 12 33 36 23 162 35 512 19 16 44 38 29
31 20-24-24.1 13-14 3940 35-38 15 29 37 18 192 39 582 19 18 48 36 36
32 30.1 14 37-38 36 13 31 34 21 172 34 562 20 18 42 39 28
33 23.1-24.1 15-16-1737-38  37-38 12 29 34 20 202 39 572 18 17 42 36 27

34 20-24-27.1 13 38-40 3539 14 33 39 20 242 39 622 18 16 48 39 33
35 23 13 37-43 40 15 27 39 212192 37 582 18 19 50 38 31
36 21-22-26.1 15 38 37-38 15 31 39 19 172 34 612 19 19 46 39 27
37 19.1-21-28 13-16  38-41 3437 15 28 38 18 182 39 592 19 16 48 36 35
38 18-24-25.1 13-14  36-43 3639 14 33 38 22 212 38 602 18 17 47 38 34

39 22-24-24.1 13-14 3839 3839 14 28 39 23 202 39 632 17 16 50 36 31
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Tab.3 13 RM Y-STRs haplotype of 154 male unrelated individuals in Shandong (continued)

Ff DYF399S1abc DYF DYF DYF DYS DYS DYS DYS DYF DYS DYF DYS DYS DYSDYS DYS
Hft 404Slab 403Sla 387Slab 526a 626 526b 627 403S1lbl 612 403S1b2 576 570 547 518 449

40 20-22-24.1 13-15  40-41 3539 14 30 38 20 222 36 622 19 17 47 35 32
41 20-25.1-26 13-15  38-39 3940 14 31 38 20 192 36 612 20 16 50 35 31

42 221 14 37 36 13 31 37 20 182 33 562 17 18 44 35 30
43 211 14 35-38 34 13 31 37 22 162 31 582 18 19 44 36 32
44 21-23.1 13-15  36-42 3539 14 30 38 22 172 37 592 20 17 48 39 34
45 21-23-24-24.1 13-14 40-43 39 15 31 37 22 202 39 592 17 14 49 37 34
46 24-27.1 13-14 39 35-38 16 27 37 20 192 39 592 21 17 49 33 33

47 21-24-25.1 14-15  38-39 35-38 14 32 38 20 202 39 612 17 17 52 36 32
48 21-24-25.1 15-16  35-37 3638 16 31 39 20 172 35 612 18 16 48 34 30
49 17.1-19-25 14-15  39-40  37-41 14 31 37 22 172 37 582 20 19 50 38 35

50 28.1 15 36 36 14 30 38 19 182 37 582 15 20 50 40 27
51 25.1-27.1 15-16  39-41  39-40 13 32 35 23 192 36 572 10 16 44 38 29
52 22-24.1-25 13-15  37-41  36-41 14 30 37 23 192 40 612 18 17 45 40 32
53 20-24-27.1 13-14 40 36-42 14 30 38 20 202 35 632 17 18 47 36 33

54 22-24-25.1 14-15  37-43 3840 13 29 35 21 222 38 592 19 17 46 38 31
55 21-25-25.1 13-14  38-41 35-39 15 28 37 18 202 38 572 19 18 50 36 33

56 21-23.1-25 14-15  36-38 38 15 33 38 17 202 32 562 17 19 48 43 32
57 241 15 37-38 38 1229 34 20 192 36 572 17 18 42 36 29
58 22-22.1 13-14  36-40 35-38 15 30 37 20 182 36 602 18 18 50 35 33
59 22-23-28 14-17 36 36-37 14 29 37 19 172 37 602 18 17 49 39 32
60 20-23-24.1 13 39-41  342-38 15 29 37 18 192 38 582 18 19 49 36 35
61 22-23.1-24 13 39-41 3738 16 28 38 16 182 37 602 17 20 49 35 35
62 20-23-26.1 15 37-38  36-39 14 30 37 21 192 39 602 16 18 48 39 28
63 20-23.1-25 13 36-38 3439 15 28 37 18 182 37 602 19 16 48 33 32
64 21-25-27.1 13 38-40 3738 14 29 37 20 222 35 632 18 18 48 38 34
65 21-23-23.1 13 39-40 35-38 15 29 36 18 192 40 582 18 20 49 36 38
66 26.1 15 38-40 36 13 30 36 24 172 36 562 16 21 46 38 28
67 22-22.1-23 13 42 35-38 15 28 35 18 182 38 582 18 19 48 38 31
68 20-24-24.1 14-15  39-41 36-38 13 33 34 17 212 38 552 16 18 47 41 32
69 21-24-27.1 14 36-37 36-38 14 29 38 21 182 37 572 18 20 47 39 28
70 20.1-22-23 13 37-38 3539 16 30 38 21 172 35 602 17 17 47 41 33
71 20-24-25.1 12-13  36-38  35-38 16 30 37 18 182 36 592 18 17 50 36 33
72 26.1 13 39 38 1332 34 20 162 34 562 19 19 43 38 29
73 20-24 14 38.2-41 38 12 31 37 19 172 33 542 19 16 46 41 33
74 19.1-21-282  12-15 3839 36-39 15 32 35 24 172 37 582 17 17 51 39 29
75 21-23-24.1 14-17  42-46 37 12 31 35 23 192 34 522 16 16 47 36 28
76 21-23.1-24 14 38-40 3538 15 28 37 19 202 36 602 18 17 48 37 31
77 21-22-22.1 15 41-43 40 17 34 40 21 172 38 612 18 19 52 46 32

78 16-22-23 12-13 3940 3439 16 31 40 22 172 37 642 18 17 48 41 32
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Tab.3 13 RM Y-STRs haplotype of 154 male unrelated individuals in Shandong (continued)

*j DYF399S labe DYF DYF DYF DYS DYS DYS DYS DYF DYS DYF DYS DYS DYSDYS DYS
I 404Slab 403Sla 387Slab 526a 626 526b 627 403S1bl 612 403S1b2 576 570 547 518 449
79 21-23-25.1 13 38 35-38 16 29 40 24 222 38 592 18 16 49 39 33
80 21 16 39-41 35 13 31 36 22 212 36 592 18 17 51 40 28
81 19-22.1-23 15 35-38 3638 14 30 36 20 182 39 572 20 17 50 42 30
82 22-27-27.1 14 39-42  37-38 15 28 37 18 182 34 612 18 20 47 35 32
83 22.1-24 12-15  41-43 3439 15 28 39 22 192 36 602 18 18 49 38 34
84 23.1-24-25 13 37-39  35-38 15 28 36 20 182 39 602 18 19 47 35 33
85 20-24-24.1 12-13  39-40 36-39 16 28 39 17 202 38 602 18 18 48 35 32
86 20-27.1 13-14  41-43 3840 14 30 36 21 192 37 622 20 15 50 36 30
87 22-26.1 15 37-43 3842 13 29 36 23 212 38 572 18 18 48 37 31
88 21-24-24.1 13-14  36-38  37-38 13 32 35 19 212 36 572 18 19 45 38 29
89 19-20-24.1 15 42-44 3540 12 29 35 22 172 35 512 16 16 46 37 29
90 20-22.1-25 14-15  35-39  36-38 14 29 37 21 202 40 592 20 19 51 41 34
91 21-22-23.1 15 40-43 36 1332 36 23 162 33 522 18 16 45 39 29
92 22-24-27.1 14-15 3645 3840 13 29 36 24 212 39 572 18 19 48 39 31
93 31.1 13 38 37 13 31 34 21 172 37 562 19 18 42 38 28
94 20-23.1-24 15-16  36-37  36-38 15 29 37 20 182 37 582 17 18 45 39 27
95 20-23.1-25 14 35-41 3438 15 29 37 18 212 39 592 19 18 47 38 31
96 20-22-29.1 13-14 40 35-38 15 28 39 19 182 36 602 19 19 48 36 31
97 21-23-23.1 13 39-40 3438 15 29 37 19 192 37 382 17 18 49 35 34
98 22-23.1 13-16  34-39 3940 14 29 37 19 202 36 552 18 15 46 36 30
99 23.1-24.1 15-16 38 37-38 12 31 34 20 192 38 562 18 16 43 36 27
100 26.1 15 39-40 35 13 31 36 22 172 33 582 18 17 47 37 29
101 21-27.1 14 40 39-40 15 31 39 24 192 36 622 19 16 52 36 31
102 24-27.1 13 39-42 36 14 32 39 20 212 34 632 18 18 50 36 31
103 22-26.1-27 14 40 36-37 16 27 38 16 192 40 612 19 17 49 34 33
104 21-25-25.1 13 40-41 3437 15 29 37 18 182 39 622 17 19 47 35 33
105 23-24.1 13-14  37-38 37 16 31 37 22 162 34 572 18 19 49 38 32
106 22-24.1-25 14-15 4243 36-37 13 33 38 21 162 31 522 15 16 47 38 30
107 21-26-26.1 13-14 40 35-38 15 28 38 18 182 37 612 18 18 48 36 34
108 20-23.1-24 13 39-40  37-39 15 30 39 20 232 35 622 18 18 47 36 35

109 21-24-26.1 13-14 3538 37-38 14 29 36 19 172 38 582 19 16 48 39 29
110 20-24-26.1 14-16  37-38 35-38 13 29 38 21 182 38 552 18 18 50 39 28
111 19-21-23.1 16-17 3439  37-38 13 32 34 18 192 37 562 16 17 49 38 30
112 20-24.1-25 13-14  38-39 3639 13 32 36 22 232 36 612 20 16 47 38 34
113 20-23.1-24 13 38-40 3539 15 29 37 18 202 39 602 19 19 49 37 36
114 22-24-25.1 13-15  36-37 35-39 14 29 35 20 152 36 582 18 17 47 39 32
115 20-23.1-25 13-14  37-40 3637 15 30 37 19 182 34 562 19 17 48 35 32

116 21-25.1-26 13 39-42 3539 15 29 37 19 192 39 552 19 19 49 37 34
117 21-25-25.1 14-16 3436 37-39 14 30 36 19 152 35 592 19 18 48 38 33
118 21.1-23-25 15 40-41  36-37 12 34 36 18 162 36 532 18 16 45 36 29

119 2121.1-222323114-16  39-41 3638 13 31 35 25 222 34 592 20 17 46 41 34
120 26.1 15 38-41 37 1329 36 21 172 34 572 18 18 43 37 29
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Tab.3 13 RM Y-STRs haplotype of 154 male unrelated individuals in Shandong(continued)

DYF DYF DYF DYS DYS DYS DYS DYF DYS DYF DYS DYS DYSDYS DYS

DYF399Slabe 404Slab 403Sla 387Slab 526a 626 526b 627 403S1bl 612 403S1b2 576 570 547 518 449

Enld

121 21-24-27.1 13-14  37-38  35-38 15 28 38 17 192 39 582 18 16 48 36 32
122 22-23 17 42-44 38 12 31 35 21 162 35 522 21 18 43 37 32

123 21-23-27.1 13-15  36-38 3840 14 29 38 20 172 34 602 19 16 47 34 31

124 22-23.1 14 37-40 37-38 14 31 37 21 172 38 592 20 19 50 36 29
125 23-24-29.1 13-16 37 36-38 13 30 37 22 172 39 592 17 17 47 44 26
126 25-27.1 13-14  37-38  36-38 14 29 36 22 152 35 592 16 18 44 39 30

127 21-26.1-28 12-13  39-40 35-38 15 27 37 18 172 37 572 19 19 50 35 30
128 20-22-28.1 13-14  36-40 3640 14 29 37 22 212 36 612 22 19 49 38 31
129 22-23-25.1 15-16  38-40  35-38 15 28 37 18 172 36 582 18 18 48 36 34
130 22.1-25-26 13-14  38-39 3539 13 34 35 21 172 36 562 17 18 48 39 31
131 21-23-24.1 13-14  41-42 3840 14 31 39 21 192 34 612 17 16 51 35 33
132 19-24-24.1 13-14 40 35-38 15 29 37 19 192 37 582 18 19 50 36 37
133 21-25-27.1 13-15  352-42 36-37 14 28 37 19 182 37 572 18 18 47 37 31
134 22-23.1-24 16 42-43  36-37 12 32 33 18 162 34 512 16 16 45 37 30
135 18-23.1-25 14-15  40-41 3640 14 31 37 21 232 35 592 19 16 52 37 34

136 23.1-24-26.1  14-18  43-45  36-37 12 34 37 21 162 32 532 18 15 46 36 30

137 21-23-23.1 15-16 40 40 12 34 37 21 152 38 542 17 15 50 40 28
138 20-25.1 13-15 4143 3739 12 30 35 22 162 33 532 14 16 46 40 31
139 20-23.1-25 13 38-41 3539 15 28 37 19 182 38 582 19 18 48 35 34
140 23-24-24.1 14-15-1641-46 38 12 31 36 22 162 32 532 20 16 48 36 30
141 21 14 39-40 39 14 30 38 22 192 35 622 18 15 52 36 33
142 19-21.1-23 12-13 41 36-38 14 30 38 20 162 36 562 17 17 47 39 32
143 24.1-26 14 39-40 38 14 29 38 19 212 35 602 19 20 47 362 30
144 23-24.1 12-13  37-41 34441 15 30 37 21 182 36 582 18 17 49 37 29

145 22-23.1-24 12-13  38-39  40-41 14 28 38 22 212 37 612 16 15 49 38 33
146 21-25-28.1 13-14 40 35-39 14 33 38 20 212 36 612 18 17 50 36 33
147 19-23-26.1 13-14  40-41 3839 14 30 38 20 212 34 612 20 16 51 39 35
148 21-22-26.1 16-17  36-38  37-38 15 31 39 20 172 37 612 16 17 48 40 28
149 21-24.1-26 13 38-40 36-38 15 28 38 19 182 37 602 18 14 49 35 31
150 19-26-26.1 13-14 41 36-37 14 31 37 20 212 35 602 18 18 52 37 35
151 19-21-23.1 14-16  38-41  38-41 14 31 38 23 202 39 642 19 15 47 35 31
152 24.1-26 14 37-38 39 1326 36 22 202 37 592 16 19 52 34 31
153 22-24-27.1 13-14  39-41 3538 16 28 38 19 202 36 602 19 17 48 34 34

154 20-23-25.1 13-14  40-43 3940 15 30 37 23 202 39 592 18 14 48 37 34
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