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Lo BpE T AP B R g &, HAFEAE T, B4 A 112/ STRAZ /i A3 184>
SNPAZ s[RI 47 3G Bt 514 P 51, Bl 1 L2 STRAZ sl B 455 34 Gt AR STRAZ il 23X %%
EEARSTRAT 5 S 354 Y Y2 € AR STRAT &1 Fl— N | e 58 47 £ AMEL 5 FIrid 3184~ SNPAT 545,45 186
ANE YL AR SNPAT ML 69N XYL AR SNPAT 21, 57N Y YL (A SNPAT 15, | 261 I 75 2 75 AH E SNP
(Y=

2. JOBUCRIE R BT (1 25 T AR PR AR &, R IEAE T

FIriR 5341 Y AR STRAZ i 4F R 51907 F1A0SEQ 1D NO. 1% SEQ ID NO. 106 Ffr s

i M ) e 58 A7 AT AMEL RN 234 X AR STRAT. 5L 35 4NY YL AR STRA 5 %5 2K 51 4 e 31
WISEQ ID NO.107%SEQ ID NO.224f7 7

FIriR 1864 i G (AR SNPA s 0t B 51 P ZI RISEQ D NO. 2254 SEQ 1D NO.596 7 5

FIriR 691 X b 244 SNPA 6 B2 [ 51 49) 77 #11A0SEQ 1D NO.597 % SEQ ID NO. 7347 s

PR 5TANY B AR SNPAZ f06 B2 517 1 4nSEQ 1D NO.735%SEQ ID NO.848F7R

JIT iR 64 L 7Y 2 PR FH 9 SNP AV s % B2 (] 51 44) e 511 4NSEQ 1D NO. 8494 SEQ ID NO. 860t
ZINo

3. QIBUR) B SR 2 B i (1) 38 T AR 1 A TR AR R, AR AEAE T, — M7 0 R — %
T4, R 35S 517045 )4 156 1LY R R AH I SNPAY 5 o

4. — PPDNAZ BRI 1) 7532 , AR AR AE T, SR FIBURIEE 3R 1 22 34E — T ok (9 A4 TR ) 4
F293 B A MUDNA o

5. AU E SRAPR I 7712, HRRAEAE T, iR L1241 STRAZ s 1318 SNPAE i AE [R] — A~
PCRYT 34 S A& 8 Hp [R] B 47 I B3 0 31 o

6. ANBUR SR FTIR (K 7 %, HAFFAEAE T, iR PCRY™ 3 e M AK R A8 45 15ul (I DNASR &
B 5ul 19 Z1 R A 1ul FIDNAKAR F4ul i 25 B K.

T AR EE RS P ik () 77 2%, FRFARAE T, FIr iR PR 3 5o B4R 28 1L B2 A7 P A0 465 DY 7k
TEER , Hodh 85— JE R LB TR B 95 C I TE) Jy5min & AE T I LAMEHR ; 55 I3 = AN B
[FI3OMNBER , Bk = AN B AL HEAE TG B 994 °C I 8] 9 30 s 251 R 1 &5 — i B L 7RI B 956 °C
I 1) 90 s 2514 FO 58 B B DA SR AEIR B 72 C I R) Ay 30s 2644 1 1 58 = B 5 =1 3R
AR FERNT2 CI A A 10min S5 44 T B LANEER s SE VUG IR A 7RI B 94 Cf Rl AS PR 2611 T
LR o

8. — PRk &, HAFEAE T, BFE SR G, BTk 51 MR & M AR BUR 2R 1 8 3/E—
TR R 510751

9. AIAUREE SR 8T IR (1) 7R, A0 45 2% 1A DNA SR A  DNARSAR 125 5 7K

FEIE I, FIT A DNARSEAR SR Y50 FE LR - LB - 12 L BB A o

10 AIBUREE SRR (355 G AR B A U SR 4 00 R4S BRI Ay Y VIR A B 2R
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—HET ZRUWFHIMORAER AT ERERBIR

B GuE
(00011 A B0 B DR BRI, BAR T [ — Pk T AR P B AR RO A 2 il &
Lo g

BRREAR

[0002] % HBLE K /751 (Short Tandom Repeat,STR) , X FRf 1L & DNABK f&] 57 F1| H &2
(Simple Sequence Repeats,SSR) , &K ZAAAET ARERNA T EL T, EH2-6
AN XS M A O R, R BEE B HEY STRIE AW hEE K o) 2 B 5 E
(R84 2 28 Pk R I 7 VAT 5, DRI 32 B T AN R S5 58 R AR 8L S A FT
[0003]  SNP(Single Nucleotide Polymorphism, B iZHFHE % &) & f53E K 41 P DNA R
—HFERZ TR B E AR O AN B SR AR SNPAE N B8 = AR AL R IL AR VAR 2
BB -2l E—  BER oA, SNPIIAL S LT, LT S AR 4
PaAti vt PR 2 o R 20 38R 1000bp i 23 I —NSNP 5 58—, A AR e , SNP LA A AR 1Y
HRFEARR (107 ;s 5=, 7 LA, SNPHRICAE N BT AR W T A o — 5 U T R for 7Y
(allele) TR N AEEAIBRIC (bi—allelic marker) , HAF H oY 45 B8 fe{E 54T 56
V9, Jr BE AT o BR AN SNPAL s 47 38 7 1) m] LA i 7E 150bp LA , 25 5 SEIR 2 N7 sl 1) [R] I 47
B e R i o

[0004]  H HiDNAZ ZUAa I 32 ER F I AR & BANE UK (capillary electrophoresis,
CE) o H: i P 2 e 1 Asr A A AN [F] 5 D6 AT B0 4 3G v BOAR FE AT DNAEAT 70 Y, IX S & 5 3K
STRAV. 5 ) — L8 Z 5 L DA HH T S5 7 B DR P B A [R)AELK BEAH R i 4 A0 285 o 3F BB
HVICRH 2 5O E &9 HER, S ARG 2 B Z 1AL, Bt 51— 2847 1
SREBACHI M 51, S EOLY 38 7 B, AR TR e A 19 - B 6 A, B 40 L UK
AR R BRI D> EFEA I EL A7 o DRI L, R A B 408 H UK ) — RS TR B B AHE DL Ab
A W ZR IS 00 FRAE T KA TR ME I 18 % B A 5 e B TR B R R I RE AR AE

[0005]  —ARIMFFANFN T ARSI AR (Next generation sequencing,NGS) . H &
1 B AR UPT A SEIAE — I o [R50 K B AR (Y STR LSNP L4 A B2k 2 251 (Indel) %5
BALARIC AT R I, HH T4 IR GO AZ TR A BE e 31 22 25 1, 0 ] RS 4 2 A &8 s (1)
P2 5l TR A FEAR R 434 o H L ARIN PR A B s BB R i, BT BA AT DA%
THE R AZIR A B, A R T B AR A RS 1 o B DU

[0006]  IAHEAH , — R BN B IKEARDNAG BT, R 2 9O B AT HH AR,
Y3 B, MEDURTRAFE TH 28 B P AR BOR RSS9 M (1) 38 8% S R 1H - =1 B B R AR E AT
73 5 R — AR G L VKR — 0 AR I e (AR STRERE X4 (AR STREZE Y4 (A {A STR
VBTN s 5 ME DL BRIV SR 2500 R 248 0 s[RI — AR B 4178 HE ik B AR DNA 2 Y 75 0
[ 2 MM EE 7 7 2 A5 AT 43 8, B AAME DAL BRVR A B2 R I FE AR 5 o R — B4 E
WA —IR R g hb B /ADFOREA, 1l =R T AR FE AR T lumina MiSeq FGxf 4%
ot HA S P47 s 7 [ AR TR ) 2 S TR, AN IE A BN B DNA 2 2L [] s
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I1lumina MiSeq FGx[K V-G AR MM HATEPCRI=YK K, MELA AL FR IR IH | /= B AR 11
FEA

XHAZE

[0007]  AHIiESRAL— Pl = K IE S A [F BEAR S R BUE & B0 AR TR AR & Ll L
i,

[0008]  HR4E S5 —J5 1, — L ] b H Ak — T AR B M IR AR R A FEE
L124~STRAL 55 A1 3184~ SNPA. o5 [R] By 47 38 % vH 1 5140 7 51, 1124 STRAZ s A 45534 e fa ik
STRA £ <23 N X P EARSTRAT £ f2 35N Y Ye i ARSTRA £ Al — AP 3k 58 A7 £ AMEL ; 3181~ SNP
£7 55 A0 45 186 YL AR SNPAT 5 L 69 XL (A SNPAT 5 L 57 ANY 4L (1 A& SNPAT 5 L Sz 64 I 7Y

RSN Ao
[0009]  #— D, Brik 534 G AR STRAL 0 B2 514 FP B 4nSEQ 1D NO. 1ZSEQ 1D
NO. 106 ffr 7 5

[0010]  Ffr i o4 ) Wk 52 A7 A AMEL AN 23N X e AR STRAE 4 354N Y Yo (A& STRASE 55061 B2 FET 514
JEFIHIISEQ ID NO.107ZSEQ 1D NO.224F7R

[0011]  FriR 18645 Yo A& SNPAZ £ A4S B2 514 FF 2 WISEQ 1D NO. 2255 SEQ 1D NO.596
FioRs

[0012]  FriR694XHe B AR SNPAL s 0F B2 514 7 Z140SEQ 1D NO.5974SEQ 1D NO.734Ff
TN

[0013]  FriR57ANY Je B AR SNPAL s 0F B2 5140 7 Z14nSEQ 1D NO.735%SEQ 1D NO. 848
TN

[0014] ik 64 A 72 3 U A 9 SNPASE 55 6 ST 514 7 1t SEQ 1D NO.849 % SEQ 1D
NO. 8607~

[0015] 3k DMk, —AMBL S R — X 5140, K 3% 51443 A4 3864 1 7 36 70 A5 5C SNPAL
R

[0016] R4 58 — 751 , — FhsSZ it 451 o B 4 — FhDNA 2 BRI (1) 75 ¥2% , HERRAiEAE T, R AL
P B SR 1 34F— T M TR 144 229 4G JUDNA o

[0017]  HE— B, 1124NSTRAT A 1318/ SNPA. & 78 [F] — AN PCRY 18 Jsz |37 A4 22 b [R] s 4 3

B I
[0018]  j— B Hh, PCRY™ 34 jz WAK B 4035 15u 1 [UDNASR A < 5ul 16 B4R 24 1ul [ DNA
FEAR Al 4ul i) 2558 17K o

[0019]  Jk— D th , PCRY™ 3 Js B2 A4 FR (1) 3L BE A A0 48 DU IR A6 38 , Hovp 88 — 1 SR R 7RI 5
95 CIJ 8] Jybmin g A T B LANMEFE s 55 i FMAHE =D BL I 30 MIEER , Bk = AN Be 4
FEIR JE 994 °C R ) 9 30s 2541 19 85— B B A 7538 % 56 °C I [R) 90 s 2641 T 1 38 B B
DA B AT BN T2 °C I 8] 30 s 60 T I B8 =B B s 38 =083 N AEIR A 72 C I [8] 9 10min 5k
PR IAEIR  S5 VYA R AR E A CRY TSR 2610 S I LANEFR

[0020]  HRHEEE =J5 1, — FhSL o) B — il &L A FE SIVR A1), 5 R A Y ASE
ORI EE R 13 51751

[0021]  JE— Db, 5 EE A FE 22 PR DNASRE & I8  DNARSEAR A2 BS 7K 5

4
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[0022] T30, DNABEAR SRR T F5 Mk - ML B o 2K B F AT O e+

[0023]  MRHE VY 5 1, — Pl st ) o f b LR RS AR B U RGOS RS
SE BRI T VR A R A AR 4 1 L A RDNARY S22 ST R It 78 25 5 v 1 B2 F

[0024] A H5 [ 34 52t 491 19 2T AR I 1 A TR AR &R R e A& T MR IR
SR RAAFEEN AT 1124 STRAL 25 A3 18ASNPAL S eI BI P31, A s B sa 4 IR A, H TR
P KA I B R I R AR Y (O XYLt fk Yot dk B B = AR AR5 R, b
PeAE D IR, 4 f L IR i ) o BAR Y, Hp 47 B FEHCODISRA R 20 STRAL &1,
AmpFLSTR®Y i 1er M7 E 1 164 STRAL 1 B F 2 22 1 4 PO B SR K 20N STRA. A1, [R] i
FE ZAREAEFRIL L IG I T 76 B B o 2 A AR PR R AL & T R
FASR H X AT (K DNA 2 A U 5 7 EL AR A4 R A4 2R LR AT BE 5. 1 438 F Bk 55 STRAY
25, Ho A 51520 P 51 A 2bp F13bp B & 1) 1obSTRAZ &, b AA RIEAFE— By
=)/ 100bp I SNPAL AR A, B AR P RGe 1 A 1w REUE , A R TR SR E .
RN 3 o % i

B (E135E BA
[0025] [ 10 Gt AR STRAZ kR AE N ST PR A i 1) S A s T
[0026] 2 T e AR STRAL s K AE N S P A i ) e Ar s A

BRSHER R

[0027] [ e H A S it Ty T4 A B B W AR R AR — D AR UL .

[0028]  FEA A B SE A B AL T — P T AR T B MR IR A &R AME TR R A
FEEFXS 1124 STRAL s AI3 184N SNPAL s BB 51V 51 51y 51 T 5 AN R R PR Az s 24T
S B4 3, AT AR A TR A4 2R B8 TR B 4G 1 124 STRANSL8ANSNPA f5, A7 s 75 26 A= HE R 44
ARV NAE F AR STRAZ U ASNPAL 55 73 1 B g™ 3 , AT AR S bR 75 SR $e 4 B9 0 A7 5
[0029] 1124 STREZ I ARS 3 H U CL AR STRAL & 23 XH E AR STRAL 13 K 351V ALt
STRAZ s AT NP 8 A7 RIAMEL o Ferbr, 5 L (AR STRA. 1 16 45 N\ S HE DR 20 v 1) 5 o7 I 2
B LR, PG AR STRA s A8 N S DR 28 v 1) 7 o7 P T 2 B o

[0030] 3184~ SNPA £ A8 45 18641 Yo (44 SNPAVL 511« 69 XYL (L AR SNP A 15 L 57/4NY Yo £ 4
SNPAT 3+ S 64 MfiL 78 3 2R AH 2 SNPAT 4

[0031]  fp— M7 it B0 514, — 5% 5140 T M9 s ) 47 38457 2 (I DNA B o
[0032]  HLA&(K), 534N Y taAR STRAV 5 K ok 82 (1) 5190 7 B30 1 o o H: 53 ANSTRA 14543
S ATTE 2250 Yotk b, 534N Yo AR STRAL i X BLK) 5147 5 0SEQ 1D NO. 1%SEQ 1D
NO. 1067 o

[0033] Pk i) — Mk 59l ke 58 67 2 AMEL AN 23 X (AR STRA 5 L 35 Y Y (AR STRA 5 %] B
(K151 FaNSEQ 1D NO.107ZESEQ 1D NO. 224127+

[0034] 1864 4 Y i A4 SNPASE 143 K X6t 2 5140 7 I IR 3BT 7 o

[0035]  69ANXYLtaARSNPAL i ST BT 519 7 F W R AFT 7 o

[0036]  5TANY YLt ARSNPAT &1 S 0T R B4 51 RS AT o

[0037] 64 78 6 80 AH S SNPAST s e o EFR) 51 40 B B 6 T 7 o

5
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[0038]  Z&1.% YetiARSTREL B 5115 B

[0039]

BB [ ALEEF | chr | IBREIES] (SEQ ID NO.) 594 (SEQ ID NOD

1 DISI6I2 |1 COAAAATTCTTAGGCTGTTT (1) AAAGAAAGAGAAAGAAGGAA (2)
2 DISI628 | 1 CTGCATAGCAATTGAGCATTGA (3) TTAAGCTCCATGATCCAGTGT (4)
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[0040]
3 DIS1656 |1 GAAAATGAATCCATAGGGAA (5) TGCTCAACCCTCAAGTGT (62
4 DISZI34 |1 AGAGGTAGAGATGGTGACA (7) TCCTGACTCTATTTCTATCTA (8)
5 D2S1338 | 2 AAGGAGTTTGCAGGAGGGAA (9) GOGUAGCCAGTGGATTTGGCAA (10)
6 D252944 |2 GATGGCAAAAGATTCAANGTTA €11) GTGTTACATGGATGAATGGAGAG (12)
7 D2S441 |2 TCATGACGCCAGGAAGTGTG (13) GAGCTAAGTCGGGCTGTGG (14)
8 TPOX 2 AGAAGCAGGCACTTACGGAA (15) CTTCCCGUGCTAGGCCGTTC (16)
9 D3S1358 |3 GCTTGUCATGTATCTATCTCGT (17 GAGTCAGAGCAAGACCCTGTCT (€18)
10 D353053 |3 TGAGTGCGGTTTGTGATATGAT (19) TCTTTGCTCTCATGAATAGATCA (20)
1l DAS2408 | 4 ATAAGCAGTTCAATAGAAACCT (21) GACTCGAAAAATAGTAACCGTT (22)
2 D482995 | 4 GGCTCGCGTAATTTGTGTGTCGA (23) TCCTGATCTGAGAAGTAGCAA (24)
13 FGA 4 GGCAAGGAGAAAGAAACAAA (25) TAAAATTAAGGCATATTTACAA (26
14 CSFIPO |5 AGCACCCTGTTCTAAGTAGTTC €27) ATTAACACGTAACTGCCTTCAT (28)
15 D58818 |5 | TAGGGACAGTTTACAACATTTC (29) TGTATTTCCTCTTTGGTATCC (300
16 D6S1017 | 6 GATGCGTGGATGCATGAAAAA (31) GTCACCCCGTCCATTTGAGC (32)
17 D6S1025 | 6 | CCACCAAGGAAAGACAGAGT (33) CTCGTTCTTCTGCACAAGTAC (34)
18 D6S1043 | 6 | ATTGTCTATGAGCCACTTGCCAT (35) AGGATGGGTGGATCAATAGATT (36)
19 D6S474 | 6 GOGTTTTCCAAGAGATAGACC (37) TCATAAATCCCTACTCATATCTAT (38)
20 D75801 |7 GACAGGATTTGTGAGGATCAT (39) CCACTGTCCCATCCCCCA €40)
21 D78820 |7 ATAAAAAAAAACTATCAATCTG (41) CATAGTTTAGAACGAACTAA (42)
22 D8S1179 |8 GGOCAACTTATATGTATTTTTGTATTTC (43) | GCCTTAATTTATTTACCTATCCTGTA
(44)
23 DYS1122 |9 GGGGTATTTCAAGATAACTG (45) CTGCAAAGCTCTAGTTTAGTGCT (46)
24 D9S2157 | 9 GGCAAAGCGAGACTCTGT (47) GAGGCAAAATGCTATCCTCGTTT (48)
25 DYS2168 |9 TGGCTTCTACCCUCATGATTC (49) GAACACACCTGTACAGGCAC (50)
26 D1081248 | 10 | AATTCTGAACAAATGAGTGAGTGGA(51) | CAACTCTGGTTCGTATTCTCTT (52)
27 D10S1435 | 10 | TTATAATGCGTCATTGAGTTTTATT (53) | CTGTCTCGAAAAATAAACAGA (54)
28 THO1 1L GTGUAGGTCAGACCAGGGAACA (55) GCUTGCTTCCTCCUTTAGTTTCC (560
29 DI2S391 | 12 | ATCAACAGGATCAATGGATGC (57) AGCTAATTGCCCTCTAATAAATCC (58)
30 VWA 12, | ACAGATGATAAATACATAGGAT ((59) AGTGGATGACTGTAAGAATAATCA
(60)
31 DI3S317 | 13 | TCTAACGCEGTUTATCTGTATTTA (61) CAGCCCAAAAAGLGACAGALC (62)
32 D1451434 | 14 | CAATTCCTTGCTTAATAACTCTA (63) AACCAATAGGAGCGTAGTGGA (64)
33 DI5SI28 | 15 | GCTGATGATGGAACGAAGGA (65) GCTACAGGCTACTGATAAAAACA (66)
34 D158129 | 15 | TCTTTGCGGACCGTGTTTCE (67) TTAATAAGCTGGAGTGCACCAC (68)
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[0041]
35 DI5SSI31L [ 153 | GAAAGCAACTCACTACTCT (69) CCAGTTAATTCCTTCTAAC (70)
36 | PentE 15 | TATTAATTGAGAAAACTCC (71) CTGAGCAAGACTCAGTCTC (72)
37 DI68530 | 16 | TCCTGTGCTTCCCTAGATCCTAATA (73) | TCTCTGTTCATTGTCTTTCAATGAT
(74>
38 DI781301 | 17 | AGAACTGATGAAATTCTGCCA. (75) TAAAAAGAATGAAGGTAAAAAT (76)
39 D178974 | 17 | GATAGATCTGGGATAGGTAGGCA (77) | ACCCAAAACGTTGAATGTCATA (78)
40 DISS1I45 | 18 | CTAGTGGGTCGAGGCCACTTCA (79) GCCACTCAGTTTGTGGTATAATT (80)
41 DI8S466 | I8 | GCATAATGTTGATGGTTTGGAATG (R1) | GCACTCGAGGATGGCTCTCTATT (82)
42 DI8S51 | 18 | GTGACAAGTATTGAGACCTTGTCT (83) | GAGATGCTCTTACAATAACAGTTG(84)
43 DI8S535 [ 18 | AGCCACACCCATAACT (83) ATGAGAATGCAGAGAAAGAGAATC
(86)
44 DISS865 | 18 | TTTTATGAGCCAAATTCTTGTA (87) GCATTCTTTGGATAAACTGAACCALRS)
45 DI8S872 | 18 | TAAATTTCATGCTTTCTGATGCTTA (89) | TGCATCACTCGCAGCGTTTGGC (90)
46 DI198253 | 19 | GGGAAATGUTATCATGTTATTTCTC (91) | TAGACAGACAGATGCGGACTGA (92)
47 D198400° |19 | GTTCTTATCTGTTCCTGTCTATCT (93) ATAAATAAATAAAGCGTACAGACGG
(94)
48 DI9S433 | 19 | CCCGAATAGTGAAAATCTTCTC (95) CCTGGGCGTCAACAGAATAAGAT (96)
49 D20S161 |20 | TTAAGTGACTGTTTGTCCACCA (97) TTGCCCTATACTGATCATTTATICC (98)
50 D20S482 |20 | TCTGTTTCAGAGAATGCACCGA (99) CCATAACCAGTGCATGAATCAATTCC
(100)
51 D2ISLL |21 | ACTTTTGCTGCTCAGTCTCC (101) CAGAGAATCAGACTGCTAATAGGA
(102)
52 PentaD 21 GCAAGTGTGTGCCACCATCTCAA (103) | GTTTATAGTGATTCTCTTITTTGGCC
(104)
53 | D22S1045 | 22 | GCGTATCGGGGCTAGTTATTCC (105) TATGATTGGCATGCATATTTTTATAA
(106>
[0042] 2. YL EEARSTRAL s 7 F115 B
[0043]
Ba | frmm chr | IEFGIYFA (SEQ ID'NO.) S gl Yy (SEQ IDNO.)
54 AMEL XY | GGGCGTCGCTCTGTTTAGAATA (107) | TCAGACGTTAAAGCTGGCAAG (108
55 HPRTB TTTGTGCTCTCTATCTCTATCTGT AGCACAACGGCATCATGTATTG €110)
€109y
56 DXS6795 CTTCAGTGTTTGACATGGCTT (111) | CCATCCCCTAAACCTCTCAT (1127
57 DXS6801 CAGAATCAGTAGGATATCTCTCT CTCTAACAAGTCTCCTTTCACAT (114)
(113
58 DXS6803 AGTATGATGCTAGAATATTCACCT GGAACATATGCTACTTTATCTCG (116)
(115)
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[0044]
59 DXS6807 X | AGATATATAGTAAAAATACTCC (117) | TAAACATGTACTTAGCGAAAAA. (LIS)
60 DXS6810 X | CCCAAAATATATGTGGTCA (119D AATGTTATCTACATGATAGGGAG. (120D
61 DXS7130 X | GAATATAGAGGAAGGGGAAATCA GGACCTCAGTTCAAAGAAAT (122)
121
62 DX87132. X | COAAACTCTATTAGECAACG (123) | GACCEGATTTTCATAATAAAT (124)
63 DXS7133 X | GCTTGGCTTAGATGUGATTCA. (125) | CTTACCAGAATCAGAAGTCT (1267
64 DXS7423 X | TCAGTGCACAATAATAAATGA (127) | TGCCCTTTATCACCCAGATT (128)
65 DXS87424 X | GCCTGCGTGACTCGGGATC (129) GAACATATACATTTCAGCAT (130
66 | DXSR378 X | ATTTCCATCTCTGTCTCCATCTTTG GOAGAAGGGCATGAATTIC (132)
{131)
67 DXS981 X | AAGCTAGGAACTGATAATACA (133) | GAGTCCTGTGCTTAGGTCTG (134)
68 DX59895 X | CACGTGGOAACTTATGGGAGT €135) | GACTTGTCTGACGAAATATTCA. (136
a9 DXS9898 X | CGAGCCACAGCCTACAAAAG (137} | ATCCAGATAGACAGATCAATAG (138)
70 DX59902 X | CAGGCAGTATTGGGATCATCCA (139) | GTAAGCTITTTCTGTCGGCTGAA (140)
71 DXS10074 X | TIGTGTGCTGTGCATGCATAC (141) | GAATATAAGCTGATTTGTTCTA. (142)
72 DXS10075 X | GCACGTGCTATAAAACTAAGA (143) | AAGATATTGCAGAGAAGAAT (144)
73 DXSI10103 X | AACTAGATCTAAGACTGACAG (145) | AGAACCAGGGGAATGAATAT (146)
74 DXS10135 X | CAAATGGGGCATCTACAAGAA (147) | GTGAACCAACGTTIGTGTTTCT (148)
75 GATAI65B12 | X | TATCATCAGCAATCATCTATCCGU149) | GTTGACTGTCGTGATTCCTG (150)
76 GATAIT2DOS | X | GAACGATGGGATATGTGGTG  (151) | GGATTCGAAAAAGATCTATAT (152)
77 GATA31E0R | X | AGCTGGTGACATGCTGATAGAT (153) | TTATGTGTGTATGTGTATCTCC (154)
78 DYS19 Y | AAGGAGIGACCCAICTGGGTT (155) | TACTGAGITICTCAIGIIATAGTG (156
79 DYS$385a-b: Y | TACATAGTCCTCCTTTCTTITTC (157) | CAACAAAGAAAAGAAATGAAAT (158)
80 DYS387S1 Y | AAAAAAGAAGAAGAAGAAAG (159) | GTGTGAGAAGIGCTACCACAG (160)
81 DY$3801 Y | AGATAGATGATGGACTGCT (1612 CCAAGCTCTCATCTGTATTATC (1620
82 DY S3891L! Y | CTCATCTGGCTATTATCTATG (163) GATAATACAGCATGAGAGTIGG (164)
8 | DYS390 Y | CAACGTAAGTATGATACAT (165) GOTATTTGGTACCCGATAAT (166)
84 DYS§391 Y | ATCATACACCCATATCTGTCTGTC (167) | ATAGGTAGGCAGGCAGATAGG (168)
83 DYS392 Y | GGGCTATCATTAAACGCTACC (169) TTTAAACCCAAGAACGAA (1707
86 DYS393 Y | CTTCTATACTTIGTCGTCAATAC €171) | AACTCAAGTCCAAAAAATGA. (172)
(&7 | DYS437 Y | GCGAGTATGGTAGCGTGA (173) CACTTATATATCATTGATACAT (174)
&8 DYS438 Y | ATAGGCGTTGAACGGTAAACAG (1750 | GGCAACAAGAGTGAAACTCCATT C176)
89 DY8439 Y | GAGACAGATAGATGAANTTAT C177) CTTAATCCCATCATCTGTTT €178)
90 DY S444 Y | CAACACATGAATTATA (179) CTCACGTTGTTCAAGGGT € 180)
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[0045]
91 DYS447 Y | CCTITCTGGACAGAACTAAT (181) TTTAGGGAGACATAAGGCAT (182)
92 DYS448 Y | AGGGAGATAGAGACATGGA (183) CATATTTCTGGCCGGTGTCGA (184)
93 Y5449 Y | TTTGTTTAAAGATCGOTTCC (185) GATCGACAGACAAGACTAA (186)
94 DYS456 Y [ IGIGCAGITGTCCGAGGTT C187) CAICAACTCAGTTGGCCAAC (188)
95 DYS458 Y | TCACGAACACCATACGTG (189) GOUTCGTAGCCTGIATG (190D
96 DYS460 Y | TCTGTATATAATTGTATT €191) CATCAATAGGACAGGTAA €192)
91 DYS481 Y | GCTATGTACTCACGCTGTTC £193) CACCAGAAGGTTGACTC (1947
98 DYS505 Y | CCTTATTCTTICTTITCTCTTCGTTC GOTAAAGAGAAACAACCACCCAA (196)
1957
99 DYS518 Y | AACTGCCGCTGITCTCGAA (197) ACATCTTCAGCTCTATGTGAC (198)
100, | DYSs22 Y | ATAGCGTGATACANITGATAG (199) TGAGAGCUGGAAAIGGCA (200)
101 | DYS527a/b Y | AAGGAAGGAAATGAAAC (201 TTTCTTTTCACTTTCCTTITT (202)
102 [ DYS3533 Y | CCTCTGTGCATCTAGTCATGC (203) CATCGAAACATCAGGAAGACG (204)
163 | DYS349 Y | AGCAGTGTATAGATGAAGAG (2D5) TETCGTATGCCACTTATG (206D
104 | DYS557 Y | TTTTICTGTGCCAAGCCTAC (207) TCTAATGCACCTTGAGGG (208)
105 | DYS570 Y | ATGTACCGTTCCCTATCTAC €209) GGCTCTACGGCTATAGCC (2102
106 |.DYS576 Y | CCCGTCATCTATCTGACTATA (ZH1) TCGAAGGAGGAGATGCGTATG (212)
107 | DYS596 Y | TTTACTGCATAAATGACATG (213) TICTICCICTTCCITITCCAG (214)
198 | D¥S612 Y | AGGTITCCOTGTCCOAGAGAT (215) COCAAAAGAATAACTGTCTGG (216)
109 | DYS627 Y | AGCGCAGGATTCCATCTAAAA (217) | GCCTTTCATTCTCTCCTTCGT €218)
110 | DYS635 Y | CAATCGCATGACTAATGA (219) TTGGCGTGTACAAACATG (220)
1L | DYS643 Y | CTGTGGCATAATCTACGITT (221) CTGAAGCTACTGGCGTAAAGTT 222)
112 | Y-GATA-H4 Y | CTARICTATCCGOCTAACTAACG €223) | COHATGCAGTAGAATTTGGAA. (224)
[0046] 3. Yt ARSNPAL 57 F1l15 B
[0047]
g | frfigss | chr | IERSRES] (SEQ TDNO.) R alr s (SEQ IDNO.)
13 asl04ns407 | 1 TTGCCACTGAAATGAGTCTGGE (225) | CTTCCTCTTGGTTGCATTOG (226)
L4 | rsl0888744. | 1 CTAGCACAGCTAGGCACAC (227) GAAATGACATTTGCAAGAGC (228
U3 | sl09197% |1 CAGAGACATGCGTGTGATGATG (229) | CAGAAGTGTGATGGTATCAG (230)
116 | rs1204331 | 1 GAAGGTAGCATAAAACATTCCAAAA | TACATCATCATTCATAATTGTGATTGAG
(231) (232)
117 | rsl413212 |1 CAACATTCCATTATCCAGGAGACAT
AAACACTGACAGTGGTGGAG (233) (234)
US|l Tl | GACACTICICACTAGIGICC (235) | ACTGGGCTGATGTGGGTTC (236)
Hy ) 200l 1 CATGATGCACTGTGTAGCATG (237) GTGACTAGGATAGTACTGTAG (238)
ko esdida) gl TGAGTCTGCTATGCTCTG (239) GATGACACAGACTGGTGCG (240)
131 oe0eRL 11 CTGAGGATGCAAACTCTTGG (241) | CATTGTTCAGGTTTCTCTCC (242)
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[0048]
122 [rs600933 |1 GCAGCAAGGAGAAATCCTTC (243) | TTCAAGGTGCTGCAGGTTTG (244)
23T |1 GTCTACCCTCCTTTGCTCAC (245) TGCAGTGCCGGGAAAAGTGA (246)
24 Pes8O1700 | 1 GCTATGACACTCCTTAGAAC (247) GCAGTAAAACATTTTCATC (248)
125 | sll09037 12| GGTGGAGATTTTACACTCCCT (249) | TGCCAGTGCGAGATGAAAGT (250}
126" |aRlaoziood 1 TGTCTCCTCATCTACATG (251) TACAGCACGCTATAGTCTCAG (252
SR L TGATGTGCAAGCAGGTAGG (253) GTGTCAGAATGTATGCTAG (254)
DR |edadvl |2 TCTATCTTGCCAATTACCCC (255) ATGCACACTTACACACGCAC (256)
129 | me2lgd3dy. |2 AAAAAAAACTCCGCTAAACTITT(257) | CITCTAGCTTTCTCCCTGAG (258)
B30 | mbrerad 2 GCAGGCTCCATTTITATACC (259) GCAGUTAGCAGAGTGIGAC (260)
131 |s307100 |2 AAAAGAAGCCCAGTTGGAGT (261) | GGAGGCANTTCATGATGCCT (262)
32 |'mi3nd 12 ACGTCTCAGAGTGATATIAGC (263) | CCCATGATGAAACAGTITGE (264)
133 | 512638598 |3 | pACGCTAGATGCACACTCIC (265) ACGACTCGTGCACTATAG (266)
Rl il G ACTGTGCTTAGGCCACAACT (267) GTCTCTGTGGTGAGAATCAAGE (268)
135 | m1357617 |3 TGAAAAGCCCAATTAGAGATTAGAA
_ _ £269) ATTTGACTTCCCAAGCTGAATTT (270)
36 | 2399332 |3 GAGAAGTATCTGTTCATGTATTITGLTG |
271) CIGGACACCAGACCAAAAAC (272)
BT |3 13 CCTAGATATCCACCCATGAG (273) GGGCAACTATGAATACAGC (274)
138 | w6474 |3 | ACICCGTAGTAAATGAGAGE (275) | GGGAAAGGACTAAATIGTTG (276)
Rl st & ATAGTAAGACCCCCCCGTTC (277) GTGTGTACCACCACACACTG (278)
140 87042913 | crGOTUGCCATGAGLG (279) TTAGCAGATGCAGAGCGAT (280)
4L [ ee9681907 |13 GGGATGTGAGTGTGTGTG (281) GCTGTGAGCATCTACTGAG (2827
M2 |wB252L 13 GACCAAGGAATCCTCCATAG (283) | AAGACTGAGCTGCAAGATAG (284)
143 | rel1724048 14 GGAGCCAGACATTCAAAAGC (285) | CTCTGCTTTTCCCTGGGCAT (286)
144 | 1s1S6dR96 | 4 TTTCTCAGCCTCCGTCTTTC (287) ACACAACTATGTATTGAATT (288)
145 | xs1979255 |4 TTCCACGAAAGTTCTTCTCC (289) ATAGCTTGTGTTGGTCAGGG (290)
Mo | ra0d636t 14 GTATGTATCTATTGTCTATGAAC (291) | GTATCTATTGTCTATGAACG (292)
Y | m2l78603 |14 CCCATGAAATATCAGGTCAGA (2930 | ATGGTTCTTCATATGTCCGC (294)
HE | sa7ised 13 CAGTAGIATATCAGAGIATGAG (295) | ATAGTCAGTGICAITGAC (296)
i e T GIAAGAGCTCCCTTGGTTGA (297) | GUICATACAGICTCICGE (208)
150 | 62332600 | 4 TCTGIGCACTGAGAGIGACG (299) | GAGGICTGIATGAIGGACG (300)
151 | msoRlizse 14 GIGTITTAAAGCCAGGTTITG (301) AGCCAAATGAAGTACTTCTA (302)
152 |7s10051393 |3 TCOGGATCCACTTGCCTCT (303) AAAAAAAAGGCCAGOCGC (304)
158 | msI35504E | 5 TGGGTTGAGGGTACCTTTCT (305) GCTCAGTGTCTGACAAAAGE (306)
154 | wsl3182883 |5 GGCTCTCCGTTACTTTCTTC (307) GGCCTGCAGTGAGCATTCAA (308)
o |wwlodele. |3 GCACATTATAACATTGGAG (309) CGATTGACTGTCTCTCATGC (310)
156 |w251344 15 CACAGCTGTAATTCTAGTAC (311) GATCGACACTCGTCTCATGC (312)
157 | ws338882 |3 COATGCATCCAGCGCATGTC (313) TCTCACGTACATGCGAGTGC (314)
158 | 696880 | 5 TGCGAGAGAAAAGTGCCACC (315) | ATGACTGAAGGGCCAGAAC (316)
o9 | I 3 AATAAGCTTTAGAAAGGCATAT (317) | TGGGGGAGCTAAACCTAATG (318)
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160° | 1513218440 1 6 CCTGAGATTCACCTCTAGTC (319) CATCCCAGCTGAGTATTCCA (320)
lol |wsl336071 | 5 AATATGATAGACGAATGAATTTG (321) | CCTTTCTGTTTTGTCCATCTG (322)
162 | rs214955 |6 CTTTATCGCTTTTTCCTGES (323) GCCCTTGOATGOTTGCAAAC (324)
165 |mHANIDL |0 GCACACATATATGCCTGCTC (325) ATATATGCAGGTGTACAGGG (326)
16t |l 1 6 CTGGTTATAAAGCTGTCCCG (3275 ACTGCACAGCACTGCTAGAC (328)
165 |rs6941942 |6 CITGITTIGCAGGCIGALITG (329) TCTCTCAATCATCCCCATCE (330)
I66 | 727811 |6 CATGAGATTGCTGGGAGATG (331) TCICTTACCGGAACTICAAC (332)
167 | 9391217 | 6 AGTTAGCACGGTCTAATACG (333) AGATACATACGGATCATCACTG (334)
tok | w5522 | 6 TAAGCACTCACCATGCACTG (335) GTTGGTTTTGCTGITGCATC €336)
169 | 1510949838 | 7 TGGGAGATCAGCTAGGAATG (337) | TCTGCTGTTTGATGGATGTG (338)
170 | 971741 1 7 ACCTACGCATGGTGACAATC (339) GOCCTTAAACATGCATGCTC (340)
711529590 |7 TTCAGTGCAGCCATCTGTAG (341) GOTCATTTATGTTTTGCATATCAG (342)
172 | 11560050 |7 TCTCCACTGCCCTCCAGATG (343) AAAGCTGOTCTGACTGTGC (3447
173 | s32L198 17 ACACACAGGCTTCAGGTTAC (345) | CTGATTAAAACAAGCACTG (346)
R ACTGGCACTGCTAGCATGAG (347) TOTGTAGTACGTGATCATGOGT (348)
175 |1s0955048 | 7 GGCTAACTAGTTGCGTTTAC (349) CTATGCGGATACTACGATAG (350)
176 | 737681 |7 GCAAGCTCTGCACAAGCE (351) GACAGACTGCATGTGCGC (352)
177|917 17 CAGAGCACAAGTGGTAAGAG (353) | TCCTCCATGAAGATGGAGTC (354)
178 | =lODGMBL. |8 AGAGTGGCATTAGAAATTCC (355) ATCCCCGCAAACTAACTAGG (356)
179 | 1s10441668 |8 | GG ACTTCATGGACAGCGAT (357) | GAAGGTGCTACGTGTCTTTC (358)
130 | 1513282211 | 8 TGGAGTTTCAGTTACCAGTC (359) GGACGGAAGCAAGGTCTTAA (360)
I8l | 152056277 |8 CATTATCTCGTCATACTTCCCTGTE

| AAACTGGGTGTTAGGGAGAC (361) (362)

182 | 153927165 |8 CATGTATAGCTCATGTCG (363) TGCACTGTAGATGCAGTGTC (364)
183 | s4606077 | 8 TGCACTGTGCGATCTGACTC (365) AGAGCGCAGTGAGGAGCCE (366)
184 |rsdbdlles |8 GACAACTCAAAGCAGGGGTG (367) | CCAATTGTCCACCAGAAAATG (368)
185 | 1837330 18 | peATTCTAAAAGGGCTGCCG (369) AAATAGCAGGAGGCGAGGAG (3700
fah: | w6368 1@ CAAGTATATGAGGATGTITG (371) TCAAGTATATGAEGGATGTTTGT (372)
187 | =si0l5250- 19 GGAAAAGAACCCAGGTGT (373) GACATTAGGTGGATTCATAGCTG (374)
188 |s1053878 |9 CGGTCCCCAGCGTCAC (375) GTCCACTACTATGTCTTCACCGA (376)
18| l0250Rs. 19 TGCCCTCCCAAGGTITAAAG (377) COTAGTTGACCCCTAAGAAG (378)
D | rsireRs |0 CACTGGGCTCTGATCIG (379) CAGGAGTGTTCCCAGCAAG (380)
e CGTGGATCTCAGGTCTCCAG (381) CTTGCCGAGTAGGTAGGAC (382)
192 | 151463729 |9 TTCTGOCTTTGGCAGCATAC (383) ATGTGCATGCTTTIGGGIGG (384)
193 |ms204202 |9 GTGTCATTAGTGAGCATGAG (385) ACCAATCAAGTCAGAGCCAC (386)
1942897019 | cTGAGGGTGGCGTGAGTG (387) AGGTGCTCAGCAAGCAGA (388)
185 | 157041158 |9 TCCAGTGAGAAGTGTCTTGG (389) | TCTGATGGACTGGAACTGAG (390)
L CATCACAAGTTAAGAGGAGC (391) | TAACATGGCTTCCCCAGTAG (392)
197 11615127 1 10 | 1 (iGGTGCATGGTGACACTAC (393) | ATCTAGOTCACGCACAGC (394)
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[0050]
198 | 1s3780962 | 10 | GGIAGCGCTTGAGGACA (395) AACATGGATGACAGCAGTC (396)
19918300399 10| A CCTAGCGTTTCTGTAGCE (397) AGTTTATTGATGAACTGGTGC (398)
200 | 16360748 | 10| peGOTTCTGTGCACATTGTC (399) CAGGGTTGTGTGCTGTTATC (400)
L 15740598 |10 | AGCAATGGCTCGTCTATGG (4010 | AGGGTTTGAGCAGTTCTGAG (402)
2020 | 1826472 | 10 TAATTGAAATTTGTAGGCAATAGA

TGATGCTGAATTTTGTCTCTGT (403) | (404
203 | 1964681 | 10| GeTGATCTGTGAGACGCAT (405) AGACAGAGTGCTGTCTGT (406)
204 | 1985462 | 10| ACTTGCAAAAGCTCTCTGGG (407) | TCCAGACGCCTAAGCATCAG (408)
205 | rs10488710 | 1L | 4 4 GACTCAATATGTCAGCAT (409) TATAGAGCATGCACTGTCT (4100
206 | 151498553 | 11 | TTICCATAGATCTCATAGCCATCCTT

411) AGACCAGGATGAAAGTTCAC (412)
207 | 12076848 | 11| cpppPCAACTCTCCTACCGE (413) ACAGGTATCCTGGCCTCAC (414)
208 |s#53265 |11 | GGAGAGCATACCTITCAAGC (415) | TGGATGGAACGTTIGCAGIC (416)
209 |\ 1sS6768L LI | ACCAACCACTAGCTTITCCE (417) GAGAAGATCCTACACTCAGC (418)
20 w6108 L CTGTAAGCTTGCAGCTAGC (419) CATATCGATCGUATAGTCAC (420)
2L 17947409 1L | e G ACAGAGTOGACGCAG (421) TAGAGGTCAGCGCGCTGCAT (422)
22w L GGG TGCAAACTAGCTGA (423) | GEATCTGGAALGTACTAGGC (424)
23| el0773760 112 | cGAGTGTCTIGTACATTCCC (425) CTTCTGTCTGGAAGTICGTC (426)
214 | s2107612 1 12 | A ANTTGCCACTAATTATGTG (427) | ATGAAAATGAGTACATTATT (428)
215 | m2ll980 112 | PTACGGTCAAAGCATCTTGG (429) ATCTTTGCCAGTGAGTCACS (4307
216 2269355 12 paCcTGOTGTAGGAAGCTCIC (431) TGGANTCCCGCTTACTAAGG (432)
27| ws28520541 112 | 1GGOACGGTGATAGCAACAG (433) | AGTCTCTITCACTCTCTGG (434)
218 12920816 12| A ATATTCTATCATTCATGC (435) TCATACTACGCACAGTCTGAGT (436)
219 | 1s432586 112 | CceGTOTCOTCTCACATGTGE (437) ATTCOTGATGCACGCATAGC (438)
220 | rs49BI030 | 12 | GAATTGTTCAGGAACTAGEC (439) CTAGATCAGCCAACTGAGAGG (440)
21| s7295810 112 | AGAAATAGAGTCTCGGGC (441) | ATCAGCCCACCTTGGOCTC (442)
222 | esl038083 | I3 | OO ATOCCATTTCACCC (443) AGTTCTCCATGAAACTTGGG (444)
23 “133587? B | GTACCAGGTACCTAGCTATG (445) CAGOGTGCAGGTATGTATTG (446)
24| xs1886510- 1 13| e T ATGACGCCTGGATTT (447) CIACCAGAGGGTAAATTTTAGTA (448)
225 | es30lAAS 18 cpgeAGICTCGUTGGUTAGC (449) CTAGAAACGTCGTACACTGC (450)
26 |39 13| ACCGATGOGTAAGTACAGTG (4513 | TIATCTGAGICATCGTACTC (452)
27 | mABARI2 13 A GICTGCAGACCTAACATGG (453) | TCCAAGICAGAAGCIATGGG (454)
228 | oIBRS 13 CANCAGGAGGTACAACATIG (455) | TCGTCAGAAGGGCTTITCAG (456)
220 | m9526133 1 13| CACCAGAAAGGCCAGCTTGA (457) | CTTIGCACCTATTACCTAGC (458)
230 193638311 13| GEATGCAAGATGAAAGGAGE (459) | GCTAGATGCTGATAACAGCC (460)
21| sl | 14| A GeTGTCCATCATCAGTAAG (461) GAGGAGGGAAATACACCCTG (462)
282 [ 1s300316 | M| AGEGTAACTCTOACAAGCGG (463) | GCTCTATGTOTCTGACTACG (464)
233 | rsASI0059 | 14| AGCTACCGCTAGCTCACTAG (465) | GAGAGCTCGAGATGCAGCAC (466)
234 | 1637692 | 14 | cAPCTGCAGTGCGAATTAGC (467) TAGTACGACATGCTGTAAGTAG (468)
35 TR 1 A AACAAGUTTTCAATCACC (469) AAACAAGCTTTCAATCACCA (470)
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236 | 5722200 | 14 pp A ACTTGGATACCATCCCC (471) CCAGAAGTGTTTCAGATTTCAG (472)
237 | 873196 | 14 GGAGTCAATCAGGCATGTTCACA

AACAGAAAGTCTGTAGACTTC (470) | (474)
238 | 51528460 | 15 TTGGCAAATGCAGGATTAAACAA
s TCCTGGAGATCAATATTTAGCC (475) | (476)

239 | wIOO6SRIS |15 | TGGGGACCAAGGCCAAAG (477) TGACATTTCCACCCCGACTG (478)
240 | sI8B80 113 | AcAATGGAGCCACTGAACTG (479) | TCCTGACATTCTCCTTCTIC (480)
241 | 157794352 | 15 | ArGOCAGGAGTTCAAGACCA (481) | TGCCACCACACCTGGTTAATT (482)
242 6398531 |15 | A GATACTCACGCACTTACG (483) ATCTACAAGCGACGCCATGG (484)
293 sTUL0AT | 15 | ATACACTGTGTCGCGACTGC (485) ACGTCGAGAGAACTCTGCTCG (486)
2447176924 115 | e ACAGGATGCACTGGTCGE (487) | TAGCAGTCGATCGCTACTGC (488)
245 | rsBO3AY 115 ACTTTGCTACACCTCCATAG (489) GATGCGTACAGAACTAGCTCTG €490)
26 | sI38238T 116 | AATAAGACGCTGCATCTGCC (491) AAACGGCACGAAGGAGAAAC (492)
247 rs196008 | 16 | GrGeCTCATCAAAATGCAAC (493) | ACACAGATGACTTCAGCTGG (494)
28 sBRTT 16 | ACCAGCAACACTCCTAATC (495) GAGGAAGAAAACAGAGAGTCTT(496)
249 | 12408108 | 16 | cprGOTGACATCACTCATTC (497) CAAAAAAGAGTAGCAGGGAG (498)
250 | 1s430046 | 16 | cOATTAAACCCAGCACCTA (499) CAAGGTCATACAATGAATGGTGT(500)
251 | 1866972272 | 16 | pAPTOGTCTGTCATCGETGE (501) TGATGGACGCTGCGTAGCTG (502)
252 | ws938900 | 16 | 1GeGOTACCTGACGAGTTAC (503) | TTACAATACAGCGCTCGTCT (504)
253 | mIS8LAS 117 | 1opeCTTTEGCTTCCCCTA (505) CAGGTATGTTCAGGGAACTC (506)
234 2323659 | 17| ATGAGAACAGAGCTGAGTCG (507) | TTAAAACAGCCCTGCAACCG (508)
2335 w638 117 | GGTTATTTCTGTCTCTGATTCTAT (509) | CAGGGTCTGAACTGAACTGT (510)
236 740910 1T A ACAGTTTGCTAAGTAAGGTGAG(511) | AGATAGGTTCGAGTTTTGGCTTT (512)
257 | s80784T 1T | GeCCOCGTGAAGCTTCAG (513) AGTGTGAGAAGAGCCTCA (514)
238 | m9905977 | 17 | AGAGGGGAAAGACGAAAGGA (515) | ATGAGCTGGIGTCCAAGGAG (516)
259|380 | 17 | G AGOTAGCATAACAACGG (5175 AGGGAGATGAGATGGCTAAG (518)
260 wsl024116 118 | AGOATGTAAATACATAGCCAT (519) | ATCATCTGAGTCTGATATGTCT (520)
1wl 18| ACTGITIAICGIGAGGCGTG (521) CTACTCTCICGAITGCGAGC (522)
262 B2 8 p6GGACAGTTAAGAGAAGGE (523) | CACAGAAACATCAAGCTGAG (524)
263 (489035 | IR | A GGOCTCTCTCCCACGAC (525) CAGTGGAAGAGGAAATGCCG (526)
2641949312 |18 | peTGOTGTTGTGTCCACE (527) AAAGCTGAGAGTTAAGTGGC (528)
265 80731 | 18 | crGACTTGTTTICIGTCGEC (529) GTAGACGCTGGGAACATTAG (530)
266 s99SUTL 18 | CPTGGGATGCAACATGAGAG (531) | TGCTGGGACCTGTTCACTTG (532)
267 | 10413687 | 19 | GACCACTCTGAGCTGCGGA (533) TAGCGCACGCAGTATCTAG €534)
268 | sl1670999 1 19 | Gr1GCGATCACGTCTCAGTG (535) CTGTGTGCAGTCTGATATGC (536)
269 sl7TT3922 119 | GACGTTATAGCTGGCATCGT (537 AGCCATGGCTCAGCGTACAG (538)
270 | ws3844350 119 | GGTACATGCATTCACAGAGC (539) TCTCTCTCTCTATCCAGCTC ¢540)
271539344 19| P GATGOTCTGAGACAATCE (5417 GAAAGGTATTCAGGGTGGTG (542)
272 | 1s576261 |19 | GoATCAACCTCTTTTGTGCC (543) CAAAGGAGAGAGTTGTGAGG (544)
273719366 119 e TGETTTTCCTCCTCC (545) AGTGAGTAAAGGACAGGCCC (546)
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274 7250287 119 | GATCGCCTGGIACGIAGCTCT (547) | GOATCAGAGIGACACGCTAT (548)
275 |wlQ05533 1 20 | peeTTATGCCTECCCTGAAC (549) TTAACATCGCCAACCAGGAG (550)
276 | sl031825 1 20 | AreGOTGCATTCATGTAGTC (551) CACCATTATGGCTCTATAGCT (552)
277 [ ws1S23537 120 | GIGATCACCTAATAGCCAGE (553) | GGGTTICAGTCTGCAACAAG (554)
278 [is2427099 120 | AGGTTGGGTITGTGCAGGTG (555) CTGAAGCTATGTCCTGTTAG (556)
279 | msddS251 120 | pGEACCTGGOCTACAATTCA (357) | GTCTACATGTGCATTGGAGT (558)
280 [rsdS3ST3 1200 | GOpACGIACATGCGIACGTG (559) ATGCTGCATCACTGTCTCGC (560)
281 60387711200 | GGACAGTTAACTGACCTGTG (561) | GACTGCAACTTCGCACGATG (562)
282 [ms6099733 1 20 | AGETGGCAGCTATAGTATGC (563) AAAAGGAAAGACACTCCCCT (564)
283 | s6103182 120 | A A CA AATAAACAAACAACTCCC (565) | GTCCTGCAGCTTTGCTGAAT (5663
284 | 1SS 121 | CprTACATCTCTCAAGGGC (S67) TCTGGCTGAGGAATGCTACA (568)
285 221956 21 e TeTCCCCTTICTGAGE (569) AGCTGAGATAGCTGTGAAGG (570)
286 | mAR2730 |21 | e ATOCTCATAGOCTAAGTC (571) AGATGCAGGAACGTGTGTAG (572)
2872830795 | 21 | pOTATGATACAGGACACACGA (573) | TAGAGCATGAGCTGCATGTG (5747
288 | ws2831700 | 21 | e q ATTATCTGTCTTIGGCCT (5757 GACCTATGCTGTGCAGTATC (576)
289 Irs722098 21 | AGAAATATTCAGCACATCCA (577) GOGAAGGGAAGTACACATCTG (578)
290 [ 1914165 121 | A CCTGTTITGCACTGOGIGG (579) | GGATGCTGATGGGCACCAAA (580)
0| w99BI33T 21 A GIGGGCTTTCITCICT (581) TGAGCTAAGTGCTGCTAGAG (582)
292 | wsl028528 122 | ATAGCATGCTAGAGCGACTC (583) GCAAGCGATCGCTCGTOAGAG (584)
293 [ms20404LL 122 | TOAGTACTGCTATGCGACAC (585) GTGTGTCTGAGTGCACTCTG (586)
294325233 | 22 | 1GTOTCGAACGGGCTACAG (587) ACAGCGAACGACGCCTAG (588)
295 14820931 122 | 4 ATCACTGAACCATGTACTC (589) CTGTTTICACTGAGGCATCAT (590)
206 | wBAled 22| ACCAACAGGCCATCCCAC (591) GGCAAGGCGGLCCGGLIC (592)
27| 61348 2 | ACTOTGICACCCAAACAGGA (593) | GATCAAITGAGCCCTGGIGT (594)
2981987640 122 | GeCATCGTCTGTATTAAGTC (595) CATTCACTTAACAGGCTCTC (596)
[0053] R4 . XY taARSNPAL &5 77115 B

[0054]

FE [ faZfk | o | EFSIFEs (SEQID N KA H74] (SEQ IDNO.)

299 | 18112533039 | X' | GGTCACATGAATAAGATATAACTGE (597) | TCCATCTGAGGACTTTTATGC (598)
300 | s11797207 | X | GATGTTCACGACATCATAACT (599) TAGCTGTTGTCTATACTAGT £600)
301 | 1s1797504 | X | GAATTGTAGACTCAGGCAC (601) CATGTCCATATGATCGAGC (602)
302 | 1512216979 | X | TTGOCAAAGTGCTGCAGTAGG (603) TCCGATTATATTCACTGACATCT (604
303 | rsI23R7878 | X | AGTAAGGCAGATAAGTTATTGGT (605) | GGGGCAAATCTAACCATCC (6063
3041 1s12391494 | X | CGOTTGAGAGGAGAAAATTAGAC (607) | TGGAGTCGTGATATGCTGTTG (608)
305 | 1s12560164 | X | CTGAATCTATGTTTCTGTCTCTATC (6090 | CAGATACAAATATAGAGAGAG (610)
306 | 1512687217 | X | TCACGATGCAGTATCTTAGCT (611D GGATGGAGACAAAGGGAAGA (612)
307 | 5512689741 | X | TCAGAAAACTGCATTCAGGA (613) | AGAGGATAAATCACTTGGCTA. (614)
308 | rs12710579 | X | GACATATCTAGCAATGAAAGTA (615) CGAATGCCATGTCACAATATG (616)
309 | 1s144050797 | X | AAGAATGTTTAATCCAGAATTTC (617) ACAAAATCTGTCAGCATGT (6)8)
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310 | 151502824 | X | TATTCAGTCCCCTTTOTTACT (619) CTAAGAGCTGGAAGCACAGAT (6207
SIL 1 xsI578594 | X | AAGTCTCCCTGGOATATAGGTC  (621) CAAAGGCTGGAATGGCTA (622)
312 181768334 | X | GTGACACATAGACGAGTAG (623) CTGTATGTACATATTCCGTCT (624)
A3 | sI969688 | X | AGOTCAACTGGGTGCACTT (625) CGOTGACGCACTCGCTACT (626)
34 [rs2024801 | X | GGTGAAAGGAGAAGAATGCTAC (627) GATGGGAAATCGAGATCTCTT (628)
315 | 1s205845 B | o AT TR AN, (A8 A(f;g?)TAGTTCTTTATAGCAATGAG
316 | 152092891 | X | TCGTAGTTCAATATTACCAACCT (631 CACAGCTCCTCACCAGTAATG (632)
AT 12360134 | X CGGTAGCTACTATACTGET (633) ACGACTATGCTCATGCTAGTA (634)
HE T2 X G TGCTCAGAACTACTCTTT (635) P A
39 | 1s2539948 | X | GACCAAAACAATCCCCACA (637) TIGGGGCAGACTGAGTGTATA (638)
320 | rs2682987 | X | AACAGGCTCCTTAAITTCTG (639) CtCé%x;%ATCTATTCCTATACAC“ECAG‘
321 [ rs2704865 | X | GGACTTGTAGCTGACTGAG (641D TATGCACCTAGACAGCCGTGA (642)
322 | rs2802918 | X | TGATCGCTAGTAGCAGACAT (643) CAGTGAGCTACAGTGCTTT (644) v
323 | ws28UT07 | X | AAATGTAAAACAGGAGCATCG (645) CCACTCTTCOATCTTAATTCAGG (6467
324 [ 128605423 | X | CAGCCCTCATATTCTAGGACA (647) GACAGAGTCGAGCAGTTGC (648)
325 | 184086429 | X | CCATCGAGTACACCATGAT (649) CGOAAACTAGTGACACAGTAC (650
326 | rs442159 X | ATCAGGCTAAGCCTAACAA (6517 GCAAGTTTAATTTCTGGTAATGT (652)
327 | reAS24450 | X | TGTCCOTAGCTIGCAGGTG (653) ATTTGGACACACAGAGAGACA (654)
328 | rsdB24927 | X | GTAAGAACATTTGACTGCCTT (655) ACCTCAGGAAGAAATAACACA (656)
329 | rs4R27639 | X TGTCTCAGTAATTAGGAACCATA (657) GOTACATAGATCAACCTCCGA (658)
30 | msS5934483 | X | A AAACGTAATATACET (658) ngg;@AAcGTAACTTTCAMTCAGG
331 | 1856110934 | X | GCTAAGATCTTTAAGTCCTAGGT (661) ATGGUATACACTTAGTCTCAA (662)
332 | 185005507 AAAACTGTTGAGTCGCACA (663) CCCCTGGTGGCTATTATAAAG (664)
[T X | e AGTACAACTCGGAG €665 G(zzz;g/)klFAAIGATIAGALCAGIAL[I1C
334 | asS9LI4L | X | GTGTAACATATAAACGGGGT (667) TACAGGGCCTCTATACTTCT (668)
335 15913334 | X | GTGAGCTCAAGTAATCGAGC (669) GTGTGCAACGTAGTATAGGCCC (670)
336 | 1s5921452 | X | ANAACTGCCTTGCTAAAAGAAA (671) GTTTTCTAAAAGCGAGAGCTG (672)
337 155941483 | X | TGTAATATCGGAGGTAGGGC (673) AAAGCTCCAAGGAGAATGG (674)
BROOTROS | X | o CATAOATTAAA (6759 ﬁ{;’g"ACATTTACCTTTAA’ITTTGG
339 [1s3954323 | X | ATGTTAAGGCTAAAAGAAAAA (677) GOCAAACCCATAGAAGTGG (678)
340 | 1s5959164 | X | ATGATGAAATTTITGGGTGGT (679) AGTTATACACATGTGCACTT (680)
ML 15975688 | X | ATCTTACGGTCATGAGGCCG (681) CTCTGGCATTACTACACTA (682)
342 | 185983070 | X | COTGGATAACAAGAGCCGA (683) GCAGGACGCTCATTGATT (684
343 1102617187 | X | TCCGAAGAACATATACAAATAGTCA (685) | GCTTACATTTTCCTTATGGEC (686)
344 116521070 | X | PCACGCCTGTAATCCGAGCA (687) TTACACCGTGTTAGCCAAGAT (688)
345 1186526555 | X | ATTTTCTGAACTGTTATGCTCT (689) AGGTGACTGGGTGCTATTAAA (690)
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[0056]
346 | 186328896 | X | GGAGTGAGGGACATTCATGA (691) CTCCCTCTAGTGCCTTTAAAAC (692)
347 1 1s6328897 | X | CCATTAGTCTAAGAGATCGCGCT (693) CGTATGGGTGTCACCACAAT (694)
B GTH | X | e CAAATATAGAAGCTTT (6353 g(ggoGAAATGATTAGCAAAATTA
349 | 16567566 | X | GGGATTTTAAAAGCTGAGTATGC (697) GOACATCACGGAGAATAGATT (698)
350 | 16627484 | X | CTGTAGAAGAGCTGGAGH (699) GCCAGGAGTTAGGGACTTC  (700)
351 | 156636442 | X | ATATATTGGGTACATGTGCAG (701) GTACTATCCTCACTACCTGGG (702)
352 | 186636876 | X | cACCTTGATAAGAGCTAGTT (703) CTCAATTTCCCACTTACCAAC (704)
353 | 186638024 | X | AGTCTAGACATAGGTTACAATATAT (705) | CTAGTACCTCAGGTTGTTACAC (706)
354 1 1s6640328 | X | CTGGAACTGCCTTGAATCA. (707D CGOGTATGCCCACAAGCTA (708)
355 | rs6642061 | X | TAGGATAGAGTCGGCAGAGAG (709) ACTCTACGCAACCTCCTAAAAG (710D
356 15667002 X | TCCAAGCGACTAAAATCOTAA, (711) GTGCTGAGACTGAGAAACT (712)
357 | 1966921877 | X | i TGTAGCTOATOTAGIAATATTGTIT
TGCCTACTGCTTGTTCAGATT (713) hrinon
358 | 18722647 X | GCCAACTGCAACCAATTATTA (715) CCCAAAACTAGGAANTGTCAGG (716
359 | 1872611414 | X | CTGACTGTETTTCTTCCTGTT (717) CCCTCTCTETATCATTATCA. (718)
360 11572612739 | X | COTGTATTAGIGTTTCTACCTT (719) AGACAGAGATAAAGGTAGCAAT (720)
361 | 1873636012 | X | TGAACAGAAAATGTGTCCTTCA (721) CAGCTAGGTTCTCTGCTGTAG (722)
362 | 1s76709416 | X | oo CAACTCTATCAGAATAGTTCAGAT
| o CAGCCAGACTGCTGAGGGA (723) i
363 | rs77638089 | X | AATCTGTGGGTTGCAAAGTT (725) GAGAAGGAAGAGCAGTGTGG (726)
364 | 157883951 | X | ACACTAATAAAGGAAAATGGGT (727) COCTACTCATCOTTCAGATCAC (728)
365 | 79758682 | X | AGTGAACTCTGGGGACTCG (729) ACTGAACCCAATGTGTATTTT (730)
366 | 18964180 X | CAATGAGGGTCGGCATGATT (731) CAGAGAGCAAATTAAACCTTCC (732)
367 | 19782761 | X | COACTTCATTCTGCGCCTG (733) AGGATGGGTGCAAACATTC (734)
[0057] 5. Vet ESNP{L ST A1 {5
[0058]
R R AN E e FEE ]
368 | rs199740959 | Y CCGCAGGTATATTCCAGCGCAA
AGTATTCACGGACACCGCA (735 (736)
369 | 1200357450 | Y AGAATAACAGTAGTGCAAGATCT
ATGGATCAGAGATGGCGATAT (737) (738)
370 | 15200419056 | Y TGTGACATGCAGTATGAGGCGAG
GACCACGAGCCGTAAGTC (739) (7405
L 200772007\ Y| A ATGTCAGCTGTCTCATGE (741) CTCATGCCTATCTCAGTCATTT (742)
372 | 200830945 | Y| AeTAGAAAGATAACGAGTGGC (743 | GTATATGGGTGTTCGGTATCC (744)
373 | 15201036347 | Y GTCAAAATCTCACACGGATGAA
AATCACACCGTCAGAAAATCC €745) (746
374 | 1201334828 | Y | CAGAAGAGCTCCCAGATTATAAAG CAAATGCAATGTAAAGGGGATT
(747 (748
375 | 19201604165 | Y | CGOGTATTGTGTATAAGTTAAACTTG
(749) TGTCCAGATGOCAGCGAAAC (750)
376 | 201697023 | Y | 6 ATGGGCGAGGGATAGCG (751) CTACCCAATGCACCTCTGE  (752)
377 | 1201739053 | Y | CACATGGATAGAGAATACACTAGTT GACAATACTAGCACATCACATTATTA
(753) (754
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[0059]

378 15202102398 Y AACTGAACAGTTTAGGTATAGATGG TAAGTAGAAGGCTTITCATCTITTTA
(755) (756

379 202219263 Y GCAATGTCITCACTAAATAATATCGT
GOTACTACACATGCACATACA (757) | (758)

380 1 ws367397291 Y | AGOAATGAGCCTAATGTTAAT (759) | TGTCATGAAGGCCTCTGATAT (760)

38L 18368139391\ Y| 15 A GGGATGAAGCCAAGTT (7617 TACTAGCAAACCAAGTCCAG (762)

382 r§368224092 Y TOQCAATACAATATCTCCTAGCTAG
CATCTGECCAATAGTCACATG (763) (764

383 | 15368336092 | Y | TATTCATCAAAGCTATTIGAGAAAG GTTTCCTAACTCTCTTGACAGTGTC
(7653 (766)

384 36RROA0Z Y| GAACTCCAAAAGGAACCTGT (767) | GGCTGGTAACTTCCTGGATT (768)

385 | 1360332424 |V | TAACTCATCATGATCGTATCTGCTIC CTCAAAGATTCCGGAAGG TAATATA

- (769) (7701

386 136933016 |\ Y| GAGTATTGGGTCACTTACATGT (771) | GCTGTTGCAGATCCGATTGCG (772)

387 w396BTIE Y| o GeTAGAACTCTGAAAATT (773) TGTTGGTTTCTCGOATTGGT  (774)

388 | 15370067093 | Y | GITACAAGTGAAACCATCTTGGTAT CTTCAGGTCCATTTTAAAGACATAC
(775) (776)

389 15370453270 Y ACCCTAAAATTT TAGAT TTGGYATC GTCTTGAAAGTAITCCTITCTGLICTE
7 (7783

390 1371190240 | Y TGCATAACTTGCAGTATTTTTACA
AAGAGATAGCAGATGCTGGTTT €779 (780

301 | 15373264370 | Y | GCAGACACAGGAATTACAGATGA CTTATACATCCCACAAAATCTCTT
(7813 (782)

392 373009354 Y A CCTATTCGATAATTGTCTGCAT (783) | TACCACATGCTTGTCCTGCT  (784)

393 | 15373970801 | Y | GGAGGCATTGACCCAATAATGGACT
(785) TAGGCTGGGCGGATCATTGAA L 786)

934 | 374030379 | ¥ GTAAAATTCAAAGCATCTCTCCE
CTCTATCCAGCTTAGTTTCATT G (787) (7882

395 | 375176877 | ¥ CTTCCTACCCAAACCAAGATAC
TCITTTGACTCAGCCTGTTAL (789 (7902

396 1$3 75507746 Y GTAGTTAGOGTAGTTAGAAGOGTGAC
TCACCCCGCACTAAGAAGAA (791 | (792)

397 15375829627 Y CTCTATGTCAAAAGGAACTTCG
GTTGTCATTGCATCTACCAAATAT (7933 | (794)

398 | 376005000 |V AATCCACTCAAGTCCCAGCTAA
CIGACGATTCCCGCTTAAGCA. (795) (796)

369 | 15376675439 | Y | GCTICAAGTIATGGTATGAAGCAATA AGTGAATGAAGGAGITGAAGG TAA
797 (798)

400 11377374239 1Y | boAACACACCGAAAGAAGATCG (799) | AACACATTTCCTTAGGGACGT (800)

4011 377657377 1Y | GGAGCAACACAGGCAATTA (801) AGGCTTGTOGACAATACTCCT (802)

402 | 575082758 | Y TCGCTACGGGAGTTATTGGGATG
ATTGAAATAGTTGTTGCGTCAGCT(803) | (804)

403 | sTSI9I86L | Y| o CATGGOTAGGTAGTGTTT (805) TTAGTGCTAGGTTTTCACTTA (806)

104 w76 Y| TACACACACCTTCCCTAGAC (807) | TGAGTGGTAGGCTGTTTAT (808)

LR e TCATTGAATTGGGAGACAGS (809) CTCCCAATTCAACCTCTAACGC(810)

306 | 1575616430 ATTATAACTGCCGGTTACCTGAAG
GIACAATTAATGGCTATGTTGGOT (8115 | (812)

A7 TSRO0 Y| GiGICCATTAGTCIGCCCATAAA (8130 | ATTAACCCTTACCTIGCCAAA (814)
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[0060]
408 1576047574 1Y | A A CTGTTCCTACCCTGOTTA (8150 CTGTGATCATGTAGCCAGTAAA(RLS)
409 1 sTOIS6764 | Y| G GACGTCCTTCACTTGE (RI7) GGCAGCTGCAAGGATATG (RIR)
30 | ey v TGAAGAATGGGAAGTGTGAAAT
ACATGTTGACATTTCCACTGC (819) (820)
AL wTIeIIZ 1Y TCCCAGTGAAAACCTTTAGAATA (821) | TTGGTCTGTTCTTTCTAGCCC (822)
42 esTIEB0L Y| oA ATCTTTGGCGAGAATTTGT (823) | TGAAATGGGGTATGTTCCTGG (824)
A5 w0 Y AAGTATCATTTAGAGTATCGACTGT
TCAGAGAGCGGAGATTCCGT (825) (826)
A sTHZI05 Y| ACCAGGACTTTGACCAGTATC (827) | ACTGCTAATTGGATCCTGCC (828)
415 | 1577461301 | Y | CACAITAGTCTACAGATTAGGCAC
£829) AGTTAAGTGTATGCTCCATGE (830)
416 1sTI80474 Y T GAGAGATCGGTCTAGTTAG (831) | GTTCAGACGGACGAGCATCA (832)
317 ~IS6R0064 | Y TTGAACATGCTACTGATCATACG
TTGTCCTAGTCTGOTATGACTGC (833) | (834)
HE nTH009 Y| GAGGTAGAGGACGCCAGCA (835) | TCAGTGCTAGIGCGACTGATG (836)
418 7RIS Y e ATCTEATGOTGCTCCTGA (837) GTCACGATACGTCTATGTGAT (838)
20 [ wPTIAIE 1Y | AATCTCTGGGCTAGTGIGIC (839) CCGUGACCCTATTCCGCATCT (840)
4217963649 Y AT GTGGAGTGGGGGGAA (841) GACTGAGGCTTAGGACGCTGC (842)
47227 | 1580192679 Y CTCTATCAGGGTTGCAACTTGOT
AGCCACATTAAATCTCACTAT (843) (844)
3 nE0262406 | Y AGCTTAGAGAACCTGCATCCAC
TCGTCCACATGOGOAGAGTTGS (845) | (846)
24 | rR91234 v COAAGACCCTCCCTTAGCATACAG
GCGTGTTTGATCCCOTATGATT — (847) | (R48)
[0061]  ZR6. M AU RAAHI A7 55 7 5115 B
[0062]
Allele 1Em 514531 (SEQ 1D NO.) A 514751 (SEQ 1D NO.)
261 TGCAGCTCGAATAGGAAGG (849) TGAACTGCTCGTTGAGGAT (850)
297 TGCAGCTCGAATAGGAAGG (851) TGAACTGCTCGTTGAGGAT (852)
681 CATGACCATTACCGAGGA (853) TAGGCCTGGGACTGGGGC (854)
703 CATGACCATTACCGAGGA (855) TAGGCCTGGGACTGGGGC (856)
802 CACCTCTTGCACCGACCC (857) ACGACCCCGAGGGCTACTAC (858)
803 CACCTCTTGCACCGACCC (859) ACGACCCCGAGGGCTACTAC (860)
[0063]  WIR6FT7N , 6 ML R A AH I SNPA 261,297 .681.703.802.803 , F-T-ABOIIL

25530 o FF ., R 3RS 51445 3 38 i 1 R A2 A 261,297 681,703,802, 80347 i , H Ak
(1726 1 f1297 .681 F1703802F180343 7% FIAH [FI (1 51 4™ 3% , 15 21K & A SRR AR A B,
JH A S B SR ARAT s A A T DA A A AR i A i R AR PR R R T .

[0064] 7. i YA AHICSNPAV. Al B2 78 4] b

[0065]

261

297

681

703

802

803

AR

G/G

A/G

C/iC

c/c

G/G

c/C
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G/G AIG c/C T/C GG cre

GIG | AA |CC |[gC |G6iG | CC

G/G GG ¢ c/iC (/G C/C

G/G GG c/C T/ GG cre

GIG | G/G |Cic |TIC |GG | oI

G- AA ¢/ ciC (/G C/iG

G- | AG |TIC oK (GG |oic

GIG | AG | Cic |CIC |AG | CIC

G- Al cic CiC G/G cic

G- GG |TIC |oc (GG |oc

G/G G/IG ciC C/C A c/iC

G- |AG |CC |TC |GG |cic

G- |GG |TC | TC |GG | cc

G/G G/IG ciC T/C A c/C

B GIG |GG |Cc |1 |GG |GG
[0066] G- AG | CIC | TIC |GG | CG
G/~ GG T/C THC GG CHs

GIG |GG |Cc |[TIC |[AG | CG

AB %l G/G AJG c/ic T/C (/G C/IG
GIG | AA | CiIC o [6G |06

GiG |GG |Cic |TIC |GG |G

G/G GG Cic T/T GIG CiIG

GG AIG cle Cre GG CHs

GIG | G/G |Ccic |TC |GG | oG

G/G AIG c/ic T/IC GIG G/G

(it -/~ A/A CIC c/ie GIG c/iC
7 GG | T | CC |GG | CiC

G/IG |GG | C | CIC | ANA |GG

A AIG | TIC e |GG | Cie

G- |AIG |CC |CC |[AG |GG

G- GG | TIC | CC |AG | CIG

[0067]  FTHh T RFHK
[0068] AN BHIEHE AL 1 — FRDNA S RS W 1) 5 v, A7 2R A a 1 3 AR P2 i A4
AR TR AR 2243 BUAG MIIDNA , B DNAFR 112N STRA #5 Fl13 184N SNPA. 5 £E [F] —ANPCRAT 1 s w44

ZHR R A3 . SNPAISTRE ] 2 4384, FH P TR U 75 B H AT 1R H

[00691  PCRY™ 31 J2 B4 F 1 F R8T 4% 15ul (IDNASE A 5u L ) 51 VR &) (Primer
Mix) \1ul FIDNABSEARR A4l ) 25 85 57K, FEDNASR S RERIVE IR 310 & h 1 5140 7 710
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BEARDNAHE T 1124 STRA £ FA318ASSNPAT i [FI B JEAT 4734 , 47 3 4k R A1 45 Pl s B 38 PR AX
| (ABT 9700.ABI Veriti.Bio—Rad myCycler®s) KHFRIF/NIIIEEMEI 247 LLE 3
BT A, o I R PR VY IR AGFA , AR 58— PR R B 95 "C I [H] Ay5min #4 £
THRILAMER ; 5 R AR =N E BRI 30N AR , = AN B AR AR IR E 994 CIiY ] 24305
MR 58— B B AEIRL I 56 C R[] 90 s 2614 R Y 58 B Y, 7EIR JE 72 C R TE] 305
S R = B S =G ER AT B T 2°C I E] Ry 10min 2k 12k T B LANMEFE s SV PEER N
TEI5: B 94 °C I V) AS PR B 28420 TR 1 LA B - DNAT B 19 LB B R0 B D il 72
il %% - DNARE AR 514 Bl 2ng R BE 5 453 B R LT 194 3G 45 2R

[0070]  7E _[IAPCRY 3 s A4 F 42 BT e (1) S LA S 47 AR AR DNA , 7] DAAS B A7 iR &
4 38 =) = el s i = E S (W] lumina Hiseq4000.BGISEQ-500
S8 BEAT DT 73 A1 o 6 WU I B B AT AR 5 B 5 B, 49 BIDNA 7> B9

[0071] 8. R Bif Ik &

[0072]
H5 AR (25ul)
DNAZE &M x 15ul
Primer Mix (100uM) 5ul
DNAE R lul (#£)2ng)
EHEFIK 78 F 25ul
[0073]  ZR9. 4 itk RIB VIR AL
BB BT 8] &t
95C Smin 1 AN EER
94°C 30s
- INHETR
oa] | 56C 90s 30 AR
72°C 30s
72°C 10min 1 ANEER
4C o 1 AR

[0075] A EHR A T —FhR B S RE 9 —NPCRY 1 i B AA &R L 7 & A48 5 4R
A0 DNASE A W DNABEAR A2 55 K, HARFR L R 8 Ffrm

[0076] i, 5IWIR G AFE LT A 7 59 4 R AR JR A B XS 1124 STRAZ 23 A1318
ANSNPAL s BT 5147 51 o SNPRISTRA] 43 FREG — 24 19, FH P n] ARG 75 22 A AT 1% #5 .

[0077] T a7 sd e 3 S B RG Revh, A il A S 7E DNA Gy B I 77 v 1 92 , 048 9
ABRT s (D) AMEE AR5 (2) ZBARB =B SE 558 s (3) FEXCEBRHIRC R E L
BRFZINE B S IR RN E LRRVCEERE &R G R REE (D B8 6G)IRE
STIRREAR YT 5 (6) 1R B R RE AN RS ¢ HE (VB B A S5 s (T) S REG R RIS T 5
(8) “ARDNARYZEE T 5 (9) ML e 55,
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[0078]  7E Lk )9 FH o, DNABEAR R VS THAS IR T ik - Mo B e L B2 L 0 il 1
Z/b—Fp,

[0079] A& BHHRAIE I AT AR 7 (19 A A RO A4 &R ) & e L IS A T R A A
[0080] (1) fE—28H ISR G0 REE T, MACEHRIHIR S RINE R LR FRIAE
BES N0 R E SBBAIASE S, HE AR 75 A0 A e AR I STR Ay Y 57 & . Y-STR 43 AL i
FIEX-STRA AL S S5y 1 JLIR DU BSR40 R B 16, FERT SCZB DR, A% 1
W G AR STR BA (R PRI A I X-STR. AL RIF LR Y-STREF AL AR 10 AHSS A, Al BLAE
205 RS OB 70 0 [ B 4 R B 20 e BE BB 2 — M MR TR R 5 08 , BRI 2 R 208
GRAZAET K RHEA LFKIGWES, BRI IET 5

[0081]  (2) k409047 438 B FBLI% £ 134N i Y (44 STRAEE PRI Jig I T~ 42 SZDNABUHE R 51 &
£:CODIS (Combined DNA Index System) :CSF1P0.D3S1358.D5S818.D7S820.D8S1179,
D13S317.D16S539.D18S51.D21S11.FGA.THOL . TPOX.vWA, B Hii% £ 4t O 4 2N H K I DNA%L
P PEAE FLIEAE A AR R, A H R AR 2350 7 S A A2 A X AN il B3N, B 8l S8
[¥1CODTS &G A 20 M7 A A% 5 B 3t 77 B BE A5 B CODT S R Gu K1 204 STRA £, , I ELF5 117 1
FHT YRR GES-208- L) 1 AmpFLSTR® Y1 1 er TSI £ 1 16N STRAT A1 A 2
HH ] 2 22 350 S DNAKS U 122 2SR 1K) 20N STRA. 5 55, [RI I AE A A HRake B9 n 1 78 o [l
Mo Z2 A PERIAR 8 PEEL AT (W STRAY &0, BEE AT B A 38 FH T A (I DNA 2y 2R 4G )
[0082]  (3) R IM iy S B REAS , DNARE i, v BL A, —ARSTRA AR &2 IR T B & 1 6w
R TER I 3G 7 B, BT DUOHE DA AR 33 1% 01 RIS 9 ME IR B B S R 1H S 1 T S BRI R AR
110 AR B ) B R 0 W PP 1 5 0, AR B R 3 R e b in K R PR 14, mT A5 21
TR PR, AR IR A R B LAAS B E HE R STRAISNPY 3 - Bt , [A 1t
FEALIR R | 51 B A AR AR L B L3

[0083]  (4) —ARAYDNAZ BUH AR — Pk R BB ALER JL AR, 1y AR & B 1 A4 TR AR 2%
HZARMFHEAR, Sl s, R G A, 52—k MR DU I L E AR

[0084]  (5) ARAMA R HAA 2 P AT LA 320 B0 I 0 T 6 Wy, & Tk
KA FEIRI TG e T T lumina MiSeq FGxF 65 e 25 HEANGE (1 ] 2 s

[0085]  (6) ANAMATH A ZRFEDNAZ TR Bof dds ] DA 3 et 15 B ABO L 75 3 70 A S ASr o5 1) S AR ik
S SRAG DU 2R, 78 2 AT 3 5 B 2 S TV FH o 90 B 0+ 52 5 3 e BARL L, T A 8 N A AZRY
I, AT DAHERR e NS5, BORT DAAE S04 Hh e il B 25 5 AR

[0086]  SZjiffs|— -

[0087]  ASZjffi AL 7 — T AP AN IR AR R AR TR AR R — BT
At BEAT DR 3 R A U T Y

[0088]  ifiL % pH 55 PR A SR AR, ML 24 B 9 BAY I . DNAREAR Fchelex—10077 A4 HY , 5
VI — A A A R 4% 88— 2 LU TR A B G | VR A - B G | W0 A 400 - DNA SR A BEEM x 55 , #2 HR
FSHL B NAR 5 o 7 BRI SN 25 A8 B I IR AN (ABT VeritiPCRAY) , BEPCRI B il
NACEE T EATPCRY 3 I 3 I R &5 R s, B R B2, I NEBNext® Ul tra™ DNA
Library Prep Kit forIllumina® 3¢ ¢ i #& il 77 & il & DNASC g o ERPCRA[AL ™ 4, # R
NEBNext®Ultra™ DNA Library Prep Kit forIllumina® 3z 7 fil 4o 7)o i B 545
VEL BRARIRIAT R omAB & $e Skt 422 4527 W Al Ak . PCR PCRy™ W 4l A 55 28 BR 56 B S o

22




CN 108517363 A w BA P

21/28 T
o
(00891 B il #& 4 ¥ SC 1, 2 MG W A5 T lumina Hiseq 4000347 EALIWFE .
[0090]

N T RIS R AR R B A R AE R T, FIMiSeq FGx R MPromega

PowerP1ex2 112 15 73 ] % AH R FUDNARAR AT 6 B0 o Xof 3 3K A 70 TU 45 SR HEAT LA, 45 2R A
R0 KLLFR,

[0091] 610, /ST R S5 TR 6 — DNABE B STR Y 1 45
ik | A& i | MiSeq | Promega B 2 iH | MiSeq | Promega
[0092] 5 FGx PowerPlex21 7 FGx | PowerPlex21
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DISI6IZ | 911 |- : DXS6801 12 x
DISI628 | 12,12 | - - DXS6803 13 -
DISI656 | 13,14 | 13,14 | 13,14 DXS6807 13 »
DIS2134 |99 |- . DXS6810 6 3
DeSI338 | 2225 |- 22.25 DXS7130 14 .
D282944 | 10,11 | - - DXS7132 13 13
D25441 | 10,14 | - - DXS7133 11 i
TPOX g11 | 811 8,11 DXS7423 15 15
D3S1358 | 17.18 | 17,18 | 1ZIR DXS7424 12 -
D3S3053 | 9,11 |- - DXS8378 12 12
D4S240% | 910 |90 |- DXS981 14 :
DA482995 | 14,14 | - - DXS0895 15 :
EGA. 03,25 12325 |23725 DXS9898 12 -
CSFIPD | 912 | 912 |9.12 DXS9902 i1 .
D5S818 | 11,12 | IL12 | 11,12 DXS10074 | 21 21
D6S1017 | 11,12 |- . DXS10075 17 5
D6S1025 | 14,14 | - - DXS10103 18 18
D6S1043 | 10,11 | 10,11 | 10,11 DXS10135 |28 28

[0093] D6S474 | 18,19 | - - GATAL65B12 | 10 -
D7s8801 | 23,23 |- - GATAL72D05 | 11 s
78820 | 7,10 | 7,10 | 7.10 GATA31EO8 | 11 2
D8SI179 | 13,14 | 13,14 | 13,14 DYSi9 15 15
DoSLIZ2 | 1,12 |11z |- DYS38Sa-b | 1,13 | (L3
DOS2157 | 11,13 | - : DYS38781 | 37,38 | 37,38
D9S2168 | 13,13 | - - DYS3891 i 1
DI0S1248 | 13,14 | 13.14 |- DYS38011 30 30
DIOS1435 [ 9,10 |- ; DYS390 2 22
THO1 8.9 8,9 89 DYS391 9 9
DI2S391 | 18,19 | 1819 | 18.19 DYS392 12 12
vyWA 16,19 | 16,19 | 16,19 DYS$393 13 »
DI3S317 | 911 |911 |91t DYS437 13 13
Di4S1434 | 14,15 | - y DY $438 8 8
DI5S128 | 18,18 |- - DYS439 |13 |13
DI5S129 | 20,20 DYS444 16 .
DI5SI131 | 2626 |- - DYS447 23 .
PentaE 9,14 | 9,14 9,14 DY 5448 18 18
DI6S539 | 913 | 9,13 | 9,13 DY5449 34 -
DI7S974 |99 |- - DYS456 15 -
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DI7S1301 [ 11,12 [ 1,12 |- DYS45% 17
DIRS1145 | 18,1R - DY 5460 i I
DI8S466 | 18,18 | - - DY 8481 22 22
DISSSL | 13,15 | 13,15 | 13,15 DYS$505 11 Ll
DI8S535 | 9,12 |- - DYS518 36
D18S865 | 10,12 . DYS522 12 12
DI8s872 | 12,13 | - - DYS527a/b | 19
DI9S253 |89 |- - DYS533 2 2
D198400 | 16,17 : DYS549 13 13
[0094] DI9S433 | 12,14 | 12,14 |12,14 DYS557 14
D20S161 | 16,18 - DYS570 17 17
D205482 | 12,15 | 12,15 |- DY S376 18 18
D21S11 | 29,30 |29,30 2930 DYS39% 10
PentaD | 11,13 | ILI13 | 1L.13 DYSGI2 29 29
D2251045 | 15,16 | 15,16 |- DYS627 22
AMEL XY |- XY DYS633 19
HPRTB | 12 12 " DYS643 10
DXS86795 | 12 - Y-GATA-H4 | [
[0095] 1o “AREAN R h A FEZ A A
[0096]  ZR11. il 2B AHIC A7 RS P45 5
[0097]
Allele 261 297 681 703 802 803
GG GG CcC TT GG GG
[0098] MR LOTTJI, A A TH T4 21 43 L 25 S 5 T A 10 7 Ph il 1) 5 ) 45 SRR A AH A

B AR A A DN A T

[0099]
.

[0100]
[0101]

SRt
AR T — PR T AR T B ME U R, AR R — L PR

i BEAT 2 DA 23 A T

[0102]

R T VARG I ) 445 RS EE 2R 7R] 0, A Y 55 1k VB B A, b5 L S A I 5 R —

IR EE 2 e AR TR FR R, 28 I VA 2 A T S AT AL o AR DNA FH che 1ex—100 77 VA $R B

I3 B AEABT 9700 AE I 34T, FINEBNext®Ultra™ DNA Library Prep Kit
for INumina® 3 ¢ | &5 S AT 8, Fl111umina Hiseq 4000 AL

[0103]  FLrp, L PEREA T Yt Ak o3 U 25 SRANZR 1 2F7 7N 5 Ao PRAE A I 28 A A7 i A I 465
R I3
[0104] K12, L VEREAH, Yot AR SL I8 KU Al 4 2 &5 B
[0105]
7 15 44 TR Ay gk 57 15, AR SR LR 7 15 44 FK Ay gk
D1S1612 10,12 D6S474 12,12 D16S539 8,10
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D1S1628 12,12 D7S801 23,23 D175974 8,11
D1S2134 8,10 D7S820 7,8 D17S1301 12,13
D1S1656 11,12 D8S1179 10,11 D18S1145 18,18
D2S1338 14,20 D9S1122 12,10 D185466 10,10
D252944 10,11 D9S2157 15,17 D18S51 13,18
D25441 11,13 D9S2168 18,18 D18S535 13,14
TPOX 8,11 D10S1248 11,11 D18S865 10,11
D3S1358 15,17 D10S1435 8,9 D18S872 12,12
D3S3053 16,18 THO1 8,9 D195253 8,9
D4S2408 8,9 D125391 15,17 D195400 15,16
D4S2995 14,14 vWA 20,20 D195433 14,16
FGA 20,23 D13S317 8,11 D20S161 18,19
CSF1PO 8,9 D14S1434 12,13 D20S482 14,16
D5S818 9,11 D15S128 20,20 D21S11 26,30
D6S1017 11,13 D15S129 20,20 PentaD 8,12
D6S1025 14,14 D15S131 24,26 D2251045 11,11
D6S1043 10,15 PentaF 10,11
[0106] R 13. M7 AHIC AL i K I 21
[0107]

Allele 261 297 681 703 802 803
GG AG cC cC AG ccC

[0108]  HRHEFR 1SAIHE 7 45 F T b 2 7R] S, 6 0 1) Lo M M BN AL Y L 5 100375 2 A6 D 45

—3.

[0109]  SEjafs) =
[0110]  ARSZjf it 7 —Fhdk T AN P R AR RNAE &, BAE IR AR ZATPIAK R

BAT R BT DK RN E ERRZAGEXR R
I3 B S SR FE R, DNARAR Fl che lex—10077 L HEEL . 37 14 [ S AEABT 9700 HWE 2R
1 FiE4T, AINEBNext®Ultra™ DNA Library Prep Kit forIllumina® 3 2 Hl 4 X 7
S TEEE, F111umina Hiseq 4000 ML
B8 X R P EAR SRS R NR VAR, 15 8 KR Qe Ak 55 BLa5 R ank 15

[0111]

[0112]
TNo
[0113]

[0114]

R4 HE X RERB A AL R

fir 4, Father Mother Child
DiS1612 8.9 11,14 8,11
D1S1628 12,12 1112 12,12
DiS2134 8.12 78 812
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D1S1656 10,14 13,16 14,16
D2S1338 11.20 13,18 18.20
D252944 18,11 10,12 11,12
D28441 8,9 8,14 8,9

TPOX 8.8 9,11 8,11
D3S1358 13,16 14,18 13.14
D353053 18,19 14,16 16,18
D482408 7,13 11,12 11,13
D452995 12,14 14,14 12,14
FGA 18.20 18,20 18.18
CSE1PO 9,10 11,12 10,11
D5S818 9,11 10,10 10,11
D6S1017 10,14 16,18 14.16
D6S1025 | 14,14 13,14 14.14
DGS1043 12,13 13,14 13,14
D68474 18,19 19,10 19,19
D73801 2323 22,23 22.23
D7S820 9,14 8,12 9,12
DRS1179 15,16 10,16 15,16
DOS1122 9,11 11,16 11,11
D9S2157 8,16 12,14 14,16
DOS2168 13,14 13,13 13.14
DI10S1248 13,16 15,18 13,18
D10S1435 8,18 12,13 8,13
THOL 68 7.8 8.8

D125391 15.18 18,18 15,18
VWA 14,18 4,16 14,16
DI3S317 8,12 11,14 8,11
DI4S1434 12,13 16,18 12,16
DI15S128 16,18 16,16 16,16
DI5S129 2020 20,22 20,22
DI15S131 20,24 22,26 2022
PentaE 14,18 13,14 13,14
D16S539 8,13 712 12,13
DI178974 8,12 6,10 | 6.8

DI7S1301 12,14 9,13 [12,13
DI18S1145 16,18 14,16 | 16,16
D18S466 16,18 16,16 | 16,16
D18S51 14,16 12,15 | 14,15
DI18S535 10,15 13,14 | 10,14
DI8S865 10,12 12,12 10,12
DI8S872 10,13 10,14 10,13
D198253 9,14 8,10 9,10
D195400 14.16 10,14 14,14

[0115]
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D198433 T3.16 ERE ERE!
D20S161 16,19 16,18 18,19
D20S452 10,12 .12 10.11
[0116] | ;, ;
D2ISIT 3430 5836 3036
PentaD 615 89 69
52351045 | 10.01 1415 015
[0117]  K15. B EXR RLIH A4y A 45
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[0118]

“Father

Mother

Child

D1s1612

11,12

9,13

9,11

D1S1628

12,12

12,12

12,12

D1S2134

56

6,10

5,6

D1S1656

13,14

12,13

13,15

D251338

18,19

20,22

18,20

D252944

10,12

11,13

11,12

D2S441

89

7.8

7.8

TPOX

9,11

10,11

9.10

D38S1358

15.16

13,14

13,15

D383053

12,12

11,11

11,12

D482408

12,13

11,11

11.12

D482995

13,14

14,14

14,15

FGA

18,18

18,19

18,18

CSFI1PO

8.8

8,10

8.8

D5S818

9,12

11,12

1,12

D6S1017

17,18

17,19

18,19

D6S1025

14,14

14,14

13,14

D6S1043

12,14

10,14

12,13

D65474

3,14

14,14

13,14

D78801

23,23

23,23

23,23

D78820

13,16

12,13

12,13

D8S1179

14,15

14,15

14,15

D9S1122

10,11

12,12

10,12

D9S2157

14,15

13,14

12,14

D9S2168

17,18

18,18

18,18

D10S1248

12,12

11,12

11,12

D160S1435

18,17

18,19

17,18

THOL

7.8

8.9

8.8

D125391

8,17

17,17

15,17

VWA

20,20

18,19

19.20

D138317

10,11

12,13

12,13

D14S1434

18,19

18,18

18,18

D155128

18,18

18,18

D155129

20,20

20,20

20,20

D15S131

26,26

26,26

26,26

PentaE

9,10

IL12

10,11

D165539

12,13

10,12

12,13

D175974

9,10

11,12

10,11

D1781301

13,15

11,15

[11.13

D18S1145

18,18

18,18

18,19
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D18S466 18,18 18,18 18,18
DI8S51 16,2 14,15 1516
D18S535 14,16 13,14 14,14
D183865 12,12 12,12 12,12
D18S872 10,11 10,10 10,10
D19S253 12,13 12,15 12,13
[0119] D19%400 16,17 15,16 15,16
D195433 14,15 14,16 14,17
D20S161 17,18 18,19 18,18
D20S482 11,12 12,12 12,12
D21S11 30,31 30,30 31,30
PentaD 10,11 1L,12 11,12
D2251045 16,17 13,16 16,16

[0120]  DL_ERH] Y B ARA B AR B HEAT I3, A2 F T 3 B A R, 9F A FIBARR
A BB o 0 T AR B P SR B AR AU A BARN 55 Mt A5 Y ) REARL, 3 m] A H 1 i
R AR TR BOE i, A2 TR B B S DOt N AE AR R B ) ORI E 2
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arn)
e

Bg B

i\

CN 108517363 A

%
%
%
%
7

.
S
g

BT

pe

DYSA58, YO, W

K2

32



