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Abstract

The Y chromosome is inherited only father to son unchangedly
except by the gradual accumulation of mutation. The Y has its
unique mode of inheritance and Yack of recombination. The males
from the same paternity have the same Y polymorphism. The male
specificity of human Y chromosope makes it potentially useful
in paternity testing. The half brothers, grandfather and
grandson, could be identified from same paternity origin by
typing Y chromosome.

The Y chromosome has no commercial kits and ladders on sale,
We developed our multiplex system by synthesizing the Y
chromosome specific primers and analyzing the sequencings of
Y short tandem repeat (STR) , and got the genotypes in order
to comparing the gene databases with the other peoples in the
world.

Ministry Justice Investigation Bureau had routinely typing
these nine Y-specific STR loci (DYS19, DYS385, DYS388, DYS3891,
DYS38911, DYS390, DYS391, DYS392, DYS393) . From no blood
relation males specimens of 760, 860, 589, 902, 888, 892, 864,
613, 846 individuals separately analyzed the nine Y STR loci
(Y-STRs ), gained gene diversity 0. 6876, 0.9576, 0. 4330, 0. 6624,
0.7731, 0.7163, 0.4696, 0.6392, 0.6645 respectively. The
discriminating probability (DP) and exclusion probability (EP)
were calculated for forensic using. The combined DP and EP were
0.999989521. In this study 469 haplotypes were obtained,
including 59 haplotypes having the same ten loci combinations
from 2 to 11 samples. The overall DP and EP were 0. 8031. We fund

one locus may be having mutation in 73 accepting paternity
cases.

Key Words: Y Chromosome, STR, Y-STRs, DYSI 9, gene diversity,
haplotypes.
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Lucus PCR primer sequence (5 —3) Genome Data Base

DYS19 CTA-CTG-AGT-TTC-TGT-TAT-AGT 121409
ATG-GCA-TGT-AGT-GAG-GAC-A

DYS385  AGC-ATG-GGT-GAC-AGA-GCT-A 316257
TGG-GAT-GCT-AGG-TAA-AGC-TG

DYS388 GTG-AGT-TAG-CCG-TTT-AGC-GA 365729
CAG-ATC-GCA-ACC-ACT-GCG

DYS389 CCA-ACT-CTC-ATC-TGT-ATT-ATC-TAT-G 366108
TCT-TAT-CTC-CAC-CCA-CCA-GA

DYS390 TAT-ATT-TTA-CAC-ATT-TTT-GGG-CC 366115
TGA-CAG-TAA-AAT-GAA-CAC-ATT-GC

DYS391 CTA-TTC-ATT-CAA-TCA-TAC-ACC-CA 366118
GAT-TCT-TTG-TGG-TGG-GTC-TG

DYS392 TCA-TTA-ATC-TAG-CTT-TTA-AAA-ACA-A 456500
AGA-CCC-AGT-TGA-TGC-AAT-GT

DYS3933 GTG-GTC-TTC-TAC-TTG-TGT-CAA-TAC 456649

AAC-TCA-AGT-CCA-AAA-AAT-GAG-G

20



&= : DYSI19 ~ 385 ~ 388 ~ 389 ~ 390 - 391 - 392 - 393 FARHZAE

DYS19

— B & #(Consensus structure)
P1(2lbp) - gttttttaat atatatatag tattatatat atagtgttat atatatatag

tgttt (TAGA ); tagg (TAGA)n tatagtgaca ctctccttaa cccagatgea ctect
- P2(19bp)

FaE R A Allele(bp) A5 Sequence
12(182) : P1(21bp) - 55hp - (TAGA); - 4bp ~ (TAGA), ~ 35bp - P2(19bp)

13 (186)
14 (190)
15 (194)
16 (198)
17 (202)
18 (206)

DYS385

: P1(21bp) - 55bp - (TAGA), - 4bp - (TAGA),, - 35bp ~ P2(19bp)
: P1(21bp) - 55bp - (TAGA), — 4bp - (TAGA) ,; - 35bp - P2(19bp)
: P1(21bp) - 55bp - (TAGA), - 4bp - (TAGA) 5, - 35bp - P2(19bp)
: P1(21bp) - 55bp - (TAGAD, - 4bp - (TAGA) ., — 35bp ~ P2(19bp)
: P1(21bp) - 55bp - (TAGA), - 4bp - (TAGA) ,, - 35bp - P2(19bp)
: P1(21bp) - 55bp ~ (TAGA); ~ 4bp - (TAGA) ;5 — 35bp - P2(19bp)

— 2t & ¥ (Consensus structure)

P1(18bp) - g acaccatgcc aaacaacaac aaagaaaaGA AAtGAAAttc
aGAAA(ggaa ),gga (GAAA),gt ananaa(GAAA), (gagasasa), (GAAA).ga
gaaGAAAgaG AAAgagGAAA ga(GAAA), (ggaa); ge(GAMMA)n gagaaaaaGA
AA(gga),ct atgtaattgg aatagataga ttatttttta aaatattttt attaccttta
cagttttttt aaatgccgee atttca(GAAA),tctggt cageagecet tac -

P2(20bp) |
A BAHH Allele(bp) %] Sequence
9 (361) : P1(19bp) - 163bp - (GAAA), - 123bp - P2(20bp)
10 (365) : P1(19bp) - 163bp - (GAAA),, - 123bp - P2(20bp)
11 (369) : P1(19bp) - 163bp - (GAAA),, - 123bp — P2(20bp)
12 (373) : P1(19bp) - 163bp - (GAAA),, - 123bp - P2(20bp)

21



13 317)

.P1(19bp) ~ 163bp - (GAAA)m

123bp - P2(20bp)

14 (381) : P1(19bp) - 163bp ~ (GAAA),, ~ 123bp - P2(20bp)
15 (385) : P1(19bp) - 163bp - (GAAA),; - 123bp - P2(20bp)
16 (389) : P1(19bp) - 163bp - (GAAA),, - 123bp - P2(20bp)
17 (393) : P1(19bp) - 163bp - (GAAA),, - 123bp - P2(20bp)
18 (397) : P1(19bp) - 163bp - (GAAA),; - 123bp - P2(20bp)
19 (401) : P1(19bp) - 163bp - (GAAA),, - 123bp - P2(20bp)
20 (405) : P1(19bp) - 163bp - (GAAA),, — 123bp - P2(20bp)
21 (409) : P1(19bp) - 163bp -~ (GAAA), - 123bp - P2(20bp)
22 (413) : P1(19bp) - 163bp - (GAAA),, — 123bp - P2(20bp)
DYS388

— B 8 B (Consensus structure)
P1(20bp) - tatatacata ttatgaaac (ATT)n tgagacggac tctcgctctg
tcgcccaggc tggag - P2(18bp)
Fa BB A F Allele(bp)
9 (119):
10 (122)
11 (125)
12 (128)
13 (131)
14 (134)
15 (137)
16 (140)

A% Sequence

: P1(20bp) ~ 19bp - (ATT); ~-35bp - P2(18bp)
: P1(20bp) - 19bp - (ATT),, -35bp - P2(18bp)
: P1(20bp) - 19bp - (ATT),, -35bp - P2(18bp)
: P1(20bp) - 19bp - (ATT),, -35bp ~ P2(18bp)
: P1(20bp) ~ 19bp - (ATT),; -35bp - P2(18bp)
1 P1(20bp) - 19bp - (ATT),, -35bp - P2(18bp)
:P1(20bp) - 19bp - (ATT),; -35bp - P2(18bp)
: P1(20bp) - 19bp - (ATT); -35bp - P2(18bp)

DYS389-1
— Bt & (Consensus structure)
P1(25bp) -TATC (TGTC); (TATC)n cct ccctcTATCa atcTATCtat tTATCtagca
gtccatcate tatctatgac attcttetge tactcaggga taattgtgtt cctcaagtaa

cacttggcaa TGTCtggaaa caattttgge agttgcactg ggatggetegt tctegea -
22




P2(20bp)
FaBERA Allele(bp) %-%] Sequence

6 (235)
T (239)
8 (243)
9 (247)
10 (251)
11 (255)
12 (259)

DYS389-11

: P1(20bp) -~ 16bp - (TATC); - 150bp ~ P2(20bp)
t P1(20bp) - 16bp - (TATC), - 150bp - P2(20bp)
* P1(20bp) -~ 16bp ~ (TATC); - 150bp ~ P2(20bp)
+ P1(20bp) - 16bp - (TATC), - 150bp - P2(20bp)
+ P1(20bp) - 16bp - (TATC),, - 150bp - P2(20bp)
* PI(20bp) - 16bp - (TATC),, - 150bp - P2(20bp)
- P1(20bp) - 16bp - (TATC),, ~ 150bp - P2(20bp)

— 2 & (Consensus structure)

P1(25bp)

- (tg); (ICTGn (ICTA)m tcattatacc tacttctgta tccaactete

atctgtatta TCTAtgta (TCIG), (TCTA)p tccctcectc tatcaatcta

tctatttatc tageagteca tcatctatet atgacattct tetgetacte agggataatt
gtgttcctca agtaacactt ggeaatgtet ggaaacaatt ttggeagttg cactgggatg

ggtgttcteg ca - P2(20bp)
FHaARB Allele(bp) F-5] Sequence

21 (347
22 (351)
23 (355)
24 (359)
25 (363)
26 (367)
27 37D
28 (375)
29 (379)
30 (383)

t P1(25bp) - Bbp - (TCTG), (ICTA),, - 60bp - (TCTA), ~15%p - P2(20bp)
* P1(25bp) - 6bp ~ (TCTG), (ICTA),, - 60bp - (TCTA), -15%p - P2(20bp)
+ P1(25bp) - Bbp - (TCTG), (TCTA),, - 60bp - (TCTA), -15%bp - P2(20bp)
t P1(25bp) ~ 6bp - (TCTG); (TCTA),, ~ 60bp - (TCTA), -152bp - P2(20bp)
+ P1(25bp) - Bbp - (TICTG), (TCTA),, - 60bp - (TCTA), -15%p - P2(20bp)
t P1(25bp) - Bbp - (TCTG); (ICTA),, - 60bp - (TCTA),, ~15%bp - P2(20bp)
* PL(25bp) - 6bp - (ICTG), (ICTA),, - 60bp - (TCTA),, -15%p - P2(20bp)
* P1(25bp) - 6bp - (TCTG), (TCTA),, - 60bp - (TCTA),, ~15%hp - P2(20bp)
: P1(25bp) - Bbp - (TCTG); (TCTA),, - 60bp - (TCTA),, ~15Zbp - P2(20bp)
: P1(25bp) - 6bp - (TCTG); (TCTA),, ~ 60bp - (TCTA), -152p - P2(20bp)

23




DYS390
— B & # (Consensus structure)

PL(23bp) -~ ctgeattttg gtaccccata atatat (TCTA), (TCTG)n (TCTAm TCTG
(ICTA), TCA (TCTA), tctttccttg titctgagta tacacatt - P2(23bp)

Fie A B A3 Allele(bp) H-%| Sequence

21 (203) : P1(23bp) - 34bp - (TCTG), (ICTAY, TCTGCICTA), - 39bp - P2(23bp)

22 (207) = P1(28bp) -~ 34bp - (TCTE), (TCTA),, TCIG(ICTA), - 39bp - P2(23bp)

23 (211) * P1(28bp) - 34bp ~ (TCTE); (TCTA),, TCTGCTCTA, - 3%bp - P2(23bp)

24 (215) : P1(23bp) - 34bp - (ICTG), (TCTA),, TCTGCTCTA), - 39bp - PA(23bp)

25 (219) : P1(23bp) - 34bp - (TCT6), (CTA),, TCTG(TCTA), - 39bp - P2(23bp)

26 (223) : P1(23bp) - 34bp - (TCTE); (TCTA),; TCTGCTCTAY, - 3%bp - PA(23bp)

DYS391

— 8t 8 44 (Consensus strucfufe)

P1(23bp) - TATC(tgtc), (TATO)n tgcctat ctgectgect acctateect ctatggcaat
tgcttgeaac cagggagatt ttattcccag gagatatttg gctatgtctg acaacaattt
ttttggttgt cacaaatggg atgaatgtta ctggeatctg glgggtggag cceagagatg
ctgctcaaca ccctacagtg cacaaga - P2(20bp)

FaLBAB Allele(bp) # %] Sequence

8 (275) : P1(23bp) - 16hp - (TATC); - 184bp - P2(20bp)
9 (279) : P1(23bp) - 16bp - (TATC), - 184bp - P2(20bp)

10 (283) : P1(23bp) - 16bp ~ (TATC),, - 184bp - P2(20bp)

11 (287) : P1(23bp) - 16bp - (TATC),, - 184bp -~ P2(20bp)

12 (291) : P1(23bp) - 16bp - (TATC),, - 184bp - P2(20bp)

13 (295) : P1(23bp) - 16bp - (TATC),, - 184bp - P2(20bp)

24.



DYS392
— # & (Consensus structure) _
P1(25bp) - ctaat ttgatttcaa gtgtttgtta tttaaaagec aagaaggaaa
acaaattttt ttettgtatc accatttatt t (ATDn t actaaggaat gggattggta

ggtitaatga tceetetgtt ttgacttett tgagatattt ccagactact ttecactttg
actgtaggaa ttt - P2(20bp)

Fa LR Allele(bp) F-7] Sequence

9 (242) : P1(25bp) - 76bp - (ATT)y - 94bp - P2(20bp)
10 (245) : P1(25bp) ~ T6bp - (ATT)yy - 94bp - P2(20bp)
11 (248) : P1(25bp) - 76bp - (ATT);; - 94bp - P2(20bp)
12 (251) : P1(25bp) ~ 76bp - (ATT);, - 94bp - P2(20bp)
13 (254) : P1(25bp) - 76bp - (ATT);; - 94bp - P2(20bp)
14 (257) : P1(256bp) - 76bp - (ATT),, - 94bp - P2(20bp)
15 (260) : P1(25bp) - 76bp - (ATT);; - 94bp - P2(20bp)
16 (263) : P1(25bp) - 76bp ~ (ATT),; - 94bp - P2(20bp)

I

DYS393
— B & (Consensus structure) :
P1(24bp) - (AGADn (atgt), cttttctatg agacata - P2(22bp)

F &R A% Allele(bp) B %] Sequence

10 (111) : P1(24bp) - (AGAT),, - 25bp - P2(22bp)
11 (115) : P1(24bp) - (AGAT),, - 25bp - P2(22bp)
12 (119) : P1(24bp) - (AGAT),, - 25bp - P2(22bp)
13 (123) : P1(24bp) - (AGAT),s: .- 25bp ~ P2(22bp)
14 (127) : P1(24bp) - (AGAT), - 25bp - P2(22bp)
15 (131) : P1(24bp) - (AGAT),; - 25bp - P2(22bp)
16 (135) : P1(24bp) - (AGAT),; -~ 25bp ~ P2(22bp)

[ - L TR — — e e et B e o e s e . o e
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ARZ I DYS B A %8 %) Sukb A 414

Y3

3

e %9 1

LE g

ABI310 EX0) Al ABI310

Bl (p) porsoo s AL (be)  poxsoo mae

bp i bp &
DYSIS 12 182 18103 | DYS8G-1I 21 347 34975
13 186 185. 08 22 351 EX 3]
14 190 189, 23 23 355 257. 47
15 184 183.17 24 359 361. 32
16 198 197. 28 25 363 365. 27
17 202 200. 92 26 367 369. 27
18 206 204. 55 27 371 373.12
DYS385 g 361 352. 66 28 375 3717.12
10 365 356. 66 29 379 380. 84
11 369 360. 64 30 383 384. 94
12 373 364. 37

13 377 368. 09 DYS380 21 203 202. 61
14 381 371. 76 22 207 206. 81
15 385 375. 29 23 211 210. 83
16 389 379. 44 24 215 214, 72
17 393 383. 08 25 219 218. 83
18 397 386. 69 26 223 222. 69
19 401 390. 76 DYS391 8 275 272.19
20 405 394. 74 9 279 276. 33
21 409 398. 31 10 283 280. 37
22 413 402. 15 11 2817 284. 53
DYS388 10 122 119. 01 12 291 288. 46
11 125 122. 11 13 295 292. 51
12 128 125. 06 DYS392 9 242 240. 22
13 131 128. 09 10 245 243. 22
14 134 131. 07 11 248 246. 22
15 137 134.12 12 251 249. 22
13 254 252.22

14 257 255. 22

DYS389-1 6 235 235.03 15 260 208. 22
7 239 RER 16 263 261.22
8 243 243. 01 DYS393 10 111 108. 72
9 247 247.02 11 115 112. 60
16 251 251.07 12 119 116.58
11 295 255, 12. 13 123 120. 58
12 259 259.09 14 127 124. 55
‘ 15 131 128. 41

16 135 132. 52

17 139 136. 51
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AW 4% 2 DYSI9 - 3851/11 - 388 - 3891/11 ~ 390 - 391 ~ 392 -

NV ASFERHUARLARN @D
¥ 55| % DYS DYS DVS DYS DYS DYS DYS DYS DYS  DIS
A #FE Z5 19 385 385 388 389 389 300 301 9292 393

#® -1 -II -1 -1
lil 7 11 1212 12 9 271 23 10 12 12
H2 I A0 12 12 20 14 11 21 2 11 14 13
H3 J 13 11 1212 10 27 22 10 14 14
H4 / 13 11 12 12 16 21 23 10 14 13
H6 / 3 12 12 12 1 21 22 10 4 14
H7 / 13 12 1212 10 28 22 10 14 14
H5 7 13 12 15 12 9 27 24 10 12 12
H8 7 13 12 16 12 g 25 23 10 12 12
H9 2 13 12 16 14 9 20 23 11 12 12
HIO 7 13 12 18 12 9 2 2 10 13 12
Hl 7 42 18 13 14 12 9 26 24 10 14 13
H2 7 4 13 14 16 12 10 27 93 10 12 12
H13 7 13 14 20 12 10 2 4 9 14 14
Hl4 7 13 14 21 12 11 2T 24 9 14 14
S 7 13 15 21 1210 26 24 9 14 14
Hie 7 13 15 2] 12 11 27T 24 9 14 13
Wmr 7 2 13 15 22 12 11 27 24 9 14 13
1§ 7 13 16 20 10 11 28 24 b 14 14
HI9 7 14 10 12 12 9 26 25 10 14 14
H20 7 14 11 11 11 10 26 24 11 16 13
Hl 7 14 11 11 1210 27 22 11 13 11
H22 7 14 11 11 13 11 26 23 10 14 13
23 7 14 11 12 12 11 21 24 11 15 14
H24 7 14 11 12 12 1 28 23 10 14 13
H2b 7 14 11 12 13 11 26 23 11 14 13
H26 7 14 11 12 13 1 21 23 11 14 13
27 7 14 11 13 12 U 27 23 10 14 13
H8 /7 14 11 14 12 10 26 21 10 15 13
H28 7 14 11 6 12 10 25 24 11 14 12
HW0 7 14 11 18 12 6 21 23 10 16 13
Bl 7 44 14 12 12 13 11 28 23 10 14 13
H32 7 4% 14 12 13 12 10 26 22 10 15 13
H33d  J 14 12 13 12 10 27 24 11 15 13
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12
12
12
12
12
12
12
12
13
12
12
12
12
12
12
12
12
14
12
12
14
12
14
15
12
12

12
12
12
14
15
13
13
14
14
14
14
14
14
14
14
14
14
14
15
14
14
14
14
13
13

10
11

23

25

12
12
12
10
10
10
12
10
12
10
10
10
10
10
10
10
10
10
10
10
10
10
12
12

16
16
16
17
17
18
15
13
13
16
17
17
17
17
17
17
17
18
18
18
18
18
18
18
18

12
12
12
12
12
12
12
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

H34
135
136
H37

23

25

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

10
10
10
10

23

24

26

25

2 D2

24
24

26

H38
H39
140
H4l

25

24
24
22
24
24
20

27

11

10
10
10
11
11

26

27
24
24
24
25

11

H42
H43

1 A6C

H44
145

10
10
10
10
10
10
10
10
10
10
10
10

23

H46

25
24
24
25
24

25

H47
H48
H49
H50
151

26

27

26

- 10

23

2 A

24
24
24
2b

24
25

14
14
14
14
14
14
14
14

2 AT 14

H5h2
H53

24
95

10
10

54
H55

24
25

23

13
13
13

H56
H57
H58

26

10
11

1 ASB
1 A9T

24
24
24
23

27

12
10
10
10
10
10
10
10
10

14
14
15
14
15
14
14
14
15
14
13
13
13

10
10
10
10
10
11
10
10
10
10
11

23

19
19
19
19
19
19

13
13

159
HG0
161

13
12
12

23

24

13
13
13
13
13
13
13
13
13
13
13

14
14
14
14
14
14
14
14
14
14
14

24
25

24
24
24

H62

163

12
12
12
12
12
12
12
15
12

25

5 D3

H64
H65

24

25

19
19

25

25

H66

26

25

10
10
10
12

12

19
19
18
19
19

H67
H68

24
2D
25

26

10
11
10
10

27

H69

10
11

26
26

H70

H7l

26

28




H72

14

7 13 19 12 11 271 2 11 13 19
H13 7 14 13 20 10 9 23 24 10 14 19
14 2 14 13 20 10 9 24 2 10 14 12
S 7 4 13 20 10 9 24 24 11 14 12
H6 7 14 13 20 10 10 25 2 18 13 12
T 2 14 13 21 12 10 2 24 10 13 12
H78 7 14 13 22 12 10 2 24 16 13 19
HT9 7 4//¢ 14 13 22 12 10 28 23 10 12 13
H8O 7 14 14 14 12 9 25 23 10 14 13
81 7 14 14 16 10 9 25 24 10 14 12
H82 7 14 14 16 12 9 25 23 10 12 12
H83 7 14 14 17 10 9 25 2 10 15 12
H8d 7 14 14 19 10 9 24 25 11 14 12
HBS 7 ¢/ 14 14 19 10 9 925 23 10 15 12
H8s 7 4 14 19 10 9 25 24 10 14 12
YA 14 14 20 10 9 24 24 10 14 12
H88 7/ 4 14 20 10 9 25 24 10 14 12
H89 7 A/2¢ 4 14 21 10 9 24 23 10 14 14
HSO 7 4 15 17 10 9 25 23 10 14 12
H9l1 7 14 15 18 10 9 25 2 10 14 12
B2 7 4/ 14 15 18 10 9 25 23 10 14 12
H93 7 4 15 18 10 9 25 23 11 14 12
HO4 7 14 15 18 10 10 25 22 10 14 12
HO5 7 14 15 19 10 9 24 23 10 14 12
H96 7 M4 15 19 10 9 24 24 10 14 12
K97 7 14 15 19 10 9 25 23 10 14 12
H8 7 4 15 19 10 9 25 24 10 14 12
H9 7 14 15 19 100 9 2 23 10 14 12
HI00 7 14 15 19 10 10 2 23 10 14 12
HIOl 2 4/48 14 15 20 10 9 25 23 10 14 19
BI02 7 475¢ 14 15 20 10 9 25 23 11 14 12
H03 2 4 15 2 10 9 2 23 10 14 12
H104 7 14 15 21 10 9 24 24 10 14 12
H105 7 4 17 17 10 9 25 25 10 14 12
K06 7 14 17 20 10 9 25 23 10 14 12
H107 7 15 10 11 12 11 27 23 10 14 12
HIO8 7 4/6¢c 15 10 13 12 10 2 22 10 15 13
H109 7 15 10 13 12 10 26 28 10 15 13
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H110

15

10

4 17 12 11 28 23 10 13 13
Ay 7 15 10 17 12 11 29 23 10 13 13
Hiz 7 15 11 1112 10 27 22 10 13 12
HI3 7 417 15 11 11 12 11 26 22 10 13 12
H114 7 15 11 11 14 10 25 23 10 11 15
HI15 7 478 15 11 12 12 9 26 23 10 12 12
H1l6 7 15 11 12 12 100 26 24 10 17 12
HIlT /1 15 11 13 12 10 27 22 8 13 12
H118 7 15 11 13 12 10 27 23 10 13 12
HI19 7 15 11 14 12 10 25 22 10 15 13
H120 7 15 11 16 13 9 24 24 10 13 13
H121 2 15 11 17 12 9 25 23 10 12 12
022 7 15 11 17 12 10 21 23 9 12 12
H123 7 5 1 17 13 9 25 21 10 {1 12
Hiz24 7 15 11 18 13 9 25 23 10 12 12
0125 7 15 11 18 13 11 27 23 10 12 14
HI126 7 15 11 15 12 9 25 23 10 12 12
HI27 7 4197 15 11 19 12 10 26 23 11 13 12
HI28 7 15 11 19 13 10 27 922 10 11 14
HI128 7 15 11 19 13 1 29 23 11 11 15
HI3C 7 15 12 12 12 9 28 25 11 12 12
H131 7 15 12 12 12 10 25 25 12 13 12
0132 7 15 12 12 12 10 26 23 10 12 12
HI33 7 420c 15 12 12 12 11 27 23 10 14 13
Hi34 7 15 12 12 13 11 29 23 10 14 13
H185 7 15 12 12 15 9 20 23 10 12 12
HI36 7 15 12 13 11 9 26 23 10 13 12
H37 ¢ 05 15 12 13 12 9 26 23 10 14 13
HI3g 2 15 12 13 12 9 25 24 10 14 13
H39 7 15 12 13 12 9 26 23 10 14 12
H140 7 15 12 13 12 9 26 23 10 14 13
Hl41 7/ 5 12 13 12 9 26 23 11 12 12
H142 7 D06 15 12 13 12 9 26 23 11 14 13
H143 7 Ib 12 13 12 10 25 24 11 17 13
Hl44 7 15 12 13 12 10 25 25 11 13 12
Hidb 7 15 12 13 12 10 28 23 10 14 13
H146 7 15 12 13 138 11 29 21 10 14 13
H147 7 15 12 14 13 10 27 25 10 11 13
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H148

15

12

12

), 15 9 25 24 10 12 12
Hi49 7 15 12 15 12 9 25 24 11 13 12
HISC 7 J7 15 12 15 12 9 26 23 10 12 13
HI51 7 15 12 15 12 9 2 23 10 13 14
W52 7 28 15 12 15 12 9 26 24 11 13 12
H153 7 15 12 15 12 9 28 23 10 13 12
Hi54 7 15 12 15 12 11 27 24 10 13 1%
Hi55 7 15 12 16 12 9 24 23 10 12 13
HI56 7 15 12 186 12 9 25 923 10 12 12
HIS7 /7 42/¢ 15 12 18 12 ¢ 92 23 10 12 19
HIS8 /7 29 15 12 16 12 9 26 925 10 13 12
HI59 7 15 12 18 12 10 2% 23 9 14 14
Hig0 7 15 12 16 12 11 28 24 10 13 13
H16l 7 15 12 16 12 11 20 23 10 14 11
HI62 7 15 12 17 W 9 25 24 10 13 12
H163 7 15 12 17T 1 9 2 23 10 13 12
HI64 7 15 12 17 12 9 25 23 11 12 12
HI5 7 422¢c 5 12 17 12 9 25 23 11 13 13
Higs 7 15 12 17 12 9 2 23 10 12 12
R8T 7 15 12 17 12 9 2 28 11 13 13
HI68 2 429c 15 12 17 12 10 2 24 10 13 14
HI6S 7 424r 15 12 17 12 100 27 25 11 13 13
7 7 15 12 17 12 11 2 24 10 13 14
W7 7z p0 15 12 17 12 11 21 24 10 13 14
W72 7 42¢ 15 12 17 12 11 271 24 10 13 15
H173 7 15 12 17 14 10 271 23 10 11 14
H174 7 15 12 18 10 8 24 23 10 12 12
H175 7 15 12 18 100 10 26 24 10 14 12
HI76 7 15 12 18 11 9 25 22 10 13 12
7T 2 426 15 12 18 11 9 2 23 10 13 12
HI78 7 15 12 18 12 9 25 23 10 12 12
H179 7 15 12 18 12 9 25 25 10 13 12
H180 7 15 12 18 12 9 2 23 10 12 12
His1 7 15 12 18 12 9 26 24 11 13 13
HI182 7 427r 15 12 18 12 10 26 24 10 14 12
H183 7 15 12 18 12 10. 27 23 10 13 12
HI84 7 428 15 12 18 12 10 27 28 11 13 14
H18S 7 15 12 18 12 10 29 24 16 14 12
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H224 7 15 13 13 12 9 25 24 10 14 13
H225 7 I5 13 13 12 9 25 24 11 13 13
0226 2 15 I3 13 12 9 26 23 10 14 13
0227 7 15 13 13 12 g 26 23 11 13 13
H228 7/ 496 15 13 13 12 9 26 23 11 14 13
Ha2¢ 7 15 13 3 12 g 26 23 11 14 14
H230 7 15 13 13 19 9 26 23 12 14 13
H231 7 15 13 13 12 § 26 24 10 14 13
H232 7 I5 13 13 12 9 26 24 11 14 13
H233 2 15 13 13 12 9 27 23 11 14 13
H23¢ 2 15 13 13 12 10 2 93 11 14 13
H235 7 15 18 13 12 10 2 24 10 14 13
H236 2 15 18 13 12 10 9271 93 11 14 13
H237 7 15 18 183 12 n 27 23 10 14 13
H238 7 15 13 13 12 11 28 26 10 11 13
H238 7 437 15 13 13 13 9 20 23 11 14 13
H240 7 1o 13 13 13 9 27 23 10 14 13
H241 7 15 13 14 11 9 26 23 10 15 13
H242 7 15 13 14 12 9 24 23 10 14 13
H2d3 5 43¢ 15 13 14 12 9 25 22 10 14 13
H244 7 15 13 14 12 9 26 22 11 14 14
H246 & 15 13 14 12 9 25 23 10 14 13
H246 7 15 13 14 12 9 25 23 11 14 13
0247 « 15 13 14 12 9 26 23 10 14 13
H248 7 15 13 14 12 9 26 23 11 14 13
H249 7 4%¢ 15 183 14 19 9 26 24 10 14 13
H260 2 15 13 14 12 9 27 23 11 14 13
0251 7 15 18 14 12 10 25 23 19 14 13
H252 7 15 1314 12 10 21 29 10 15 13
H253 7 212 15 13 14 12 10 27 23 1D 14 13
H254 7 15 18 14 14 10 27 95 11 11 13
H255 7 15 13 14 14 11 28 25 10 11 13
H256 7 15 13 15 12 9 25 22 10 14 13
H27T 7 219 15 13 16 10 9 24 24 10 15 12
H258 7 15 13 18 10 11 27 24 10 14 12
H259 7 15 13 16 12 9 26 24 10 12 12
H260 7 24 15 13 16 13 9 25 24 10 13 14
H261 7 A40C 15 13 16 13 9 25 24 12 13 14
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H262 2 15 13 17 10 9 25 24 10 14 12
H263 7 15 13 17 12 11 21 24 11 13 14
264 7 Adic 15 13 1712 1 28 25 11 13 13
H265 7 15 13 18 190 g 23 24 10 14 13
He86 7 275 15 13 18 10 9 20 24 10 14 12
H287 7 15 13 18 12 9 24 23 10 13 12
Ha68 7 44 15 13 13 12 11 26 24 10 13 14
H269 7 15 13 18 12 11 21 24 10 13 15
H270 7 44 15 13 18 12 11 20 24 10 13 14
H271 7 15 13 18 13 11 28 24 10 13 14
H272 7 15 13 19 12 9 24 26 10 13 12
H278 7 016 15 13 18 19 ) 26 24 10 13 12
H274  J A7 15 13 19 12 10 27 24 11 13 14
027 7 15 13 18 12 10 97 95 10 13 12
H276 7 15 13 19 12 11 27 24 11 13 14
H277 7 15 13 19 12 11 28 24 10 13 13
H278 7 15 13 20 10 9 24 24 10 14 12
H278 7 15 13 20 12 9 28 25 1D 13 12
H280 7 15 13 20 12 10 28 24 10 13 13
Hz81 7 15 13 20 12 11 26 24 10 13 12
H282 7 15 13 20 12 11 3 24 10 13 14
H283 7 15 13 20 13 9 25 23 1 13 13
H284 7 15 13 21 12 10 25 24 11 14 12
H285 7 15 18 21 12 10 2 24 10 13 12
H286 7 15 13 21 12 10 26 25 11 14 12
H287 7 15 13 21 1210 27 24 10 13 13
H288 7 15 13 21 1210 27 925 10 13 12
H288 7 15 18 21 12 10 28 24 10 13 12
H290 2 15 13 21 12 11 26 24 10 13 12
H201 7 I5 18 22 12 10 2 24 10 13 12
H292 7 15 18 28 12 10 2 24 10 13 13
H293 7 15 13 28 12 10 921 94 10 13 13
H294 7 15 13 1819 12 11 27 25 11 13 14
H295 7 I 14 14 12 9 25 22 10 15 13
H206 7 15 14 14 12 9 26 23 10 14 13
H297 7 15 14 18 12 9 26 25 10 14 15
H298 7 I 14 171 19 9 25 24 10 14 12
H299 7 A5 15 14 17 19 10 271 24 0 14 1




§376 7 6 12 189 129 2 25 10 13 12
377 7 612 18 12 9 2 25 11 138 12
078 4 6 12 19 12 9 27 25 11 13 12
H379 7 6 12 19 12 9 28 925 10 13 12
H380 7/ 16 12 19 12 10 2 24 11 13 12
H38l 7 1612 19 12 10 2 25 10 13 12
382 7 219 16 12 19 12 10 29 23 1o 13 13
H383 4 612 19 12 10 27 A% 10 13 u
H384 7 16 12 19 18 9 25 95 10 13 12
H385 7 16 12 2 12 9 24 25 10 13 12
H386 7 16 12 2 12 9 2 25 9 13 12
H387 7 16 12 20 12 10 2 28 11 13 14
H388 7 1612 20 12 10 28 23 10 13 19
H389 /7 1612 20 12 11 27 24 10 13 14
H350 7 16 12 22 12 9 25 25 10 13 12
H3ei 7 16 13 13 12 9 24 23 9 14 13
392 ¢ 4600 16 13 13 12 9 24 23 10 14 12
U393 2 46/C 16 13 13 12 9 2 23 10 14 13
H394 7 16 13 13 12 9 25 23 10 15 13
H395 7 1613 18 12 9 25 923 11 14 13
H3%6 7 16 18 13 12 9 95 95 10 13 12
HOT 2 467 16 13 13 12 9 2 28 10 14 13
H398 5 16 13 13 12 ¢ 2 25 11 14 13
H399 7 16 13 18 12 9 28 23 11 14 13
HOO 7 227 18 13 13 12 10 25 25 10 13 1z
WOl 2 227 16 13 14 12 9 2% 23 10 14 13
H402 7 16 18 14 12 10 26 23 10 14 13
H408 7 16 13 18 12 8 25 925 11 13 13
H404 7 1613 18 12 9 24 24 11 13 13
H05 7 465 16 13 18 12 11 29 24 10 1 14
H406 7 16 13 19 10 10 26 25 10 13 14
407 7 16 13 19 12 8 25 25 11 13 14
H408 7 16 13 18 12 9 24 925 10 13 12
H409 7 1613 20 12 9 25 24 10 13 12
Hie 7 16 18 20 12 ¢ 25 24 11 13 12
HMI1 7 464¢ 16 13 20 12 9 96 23 10 13 12
M2 7 222 16 13 20 12 9 26 923 10 13 13
HU3 7 46%C 16 13 20 12 9 26 24 10 13 13
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H414

A66C

13

12

26

7 16 20 9 24 11 12 12
B15 7 16 18 20 12 9 27 25 10 13 12
Hd16 7 16 183 20 12 10 25 24 10 13 12
BA17 7 227 16 13 20 12 10 25 2% 9 14 12
H418 7 4677 16 18 21 12 10 26 24 10 13 12
H419 7 16 13 24 12 10 27 24 10 13 13
H420 7 16 14 14 11 9 9% 23 10 14 13
H421 7 16 14 14 12 9 92 23 10 14 13
H422 7 468 16 14 15 12 9 25 23 10 13 13
Hd23 7 469 16 14 15 12 9 25 23 10 14 14
H424 7 goase 16 14 17 12 9 24 25 10 13 12
H425 7 16 14 17 12 10 25 21 10 11 14
HA26 7 sease 16 14 18 12 9 24 925 10 13 12
HA2T 7 472¢ 16 14 18 12 9 2 24 10 13 12
H428 7 16 15 19 12 8 24 24 11 13 14
HA29 7 17 11 18 12 11 24 28 10 11 14
H430 7 17 11 18 13 10 2 23 11 11 15
H431 7 17 12 12 12 9 24 23 10 12 12
H432 7 17 12 12 12 11 2 2 11 13 12
H433 7 17 12 12 12 11 271 25 11 13 13
H434 7 17 12 13 12 9 24 24 10 13 12
H435 7 1T 12 18 12 9 24 24 10 14 12
H436 7 224 17 12 18 12 9 25 28 10 13 12
HA37 7 17 12 18 12 10 2 25 9 13 12
H438 7 17 12 18 12 10 29 25 10 13 12
H439 7 17 12 19 12 9 25 2 10 14 12
H440 7 17 12 19 12 9 26 2 10 13 12
H441 7 17 12 18 12 9 27 24 10 13 12
H4d2 7 17 12 19 12 9 21 25 11 13 12
H443 2 17 12 19 12 10 27 24 10 13 12
Hidd 7 17 12 18 12 10 27 25 10 13 12
H445 7 17 12 19 12 10 28 24 10 13 12
Hd46 7 17 12 20 12 9 2 24 10 13 12
H447 7 17 12 20 12 9 25 24 11 13 13
H448 7 17 12 20 12 9 26 24 10 13 12
HA49 2 47 17 12 20 12 10 2 2 10 13 I2
H450 7 17 13 13 12 9 2 2 11 14 13
H451 7 17 13 18 12 100 2 25 16 13 19
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H452

17

12

7/ 13 17 24 25 9 13 12
H463 7 4721 17 13 17 12 24 26 9 13 12
454 7 17 13 17 12 22 24 10 13 12
H455 7 17 13 17 12 10 25 24 10 13 13
H4b6 7 17 13 18 12 9 25 23 11 14 14
457 7 17 13 18 12 10 27 24 11 13 14
H458 7 17 13 19 12 8 23 25 10 13 12
459 7 17 13 19 12 10 25 25 10 13 12
H460 7 A479%C 11 13 19 12 10 25 27 10 13 12
H461 7 17 13 19 12 10 27 24 10 13 12
H462 7 17 13 20 12 g 24 24 10 14 13
H463 7 17 13 21 12 10 26 25 10 13 12
H464 7 17 13 22 12 10 28 24 10 13 12
H465 7 17 13 23 10 10 27 24 10 13 12
H466 7 17 14 18 12 9 25 25 10 13 12
H467 7 17 15 18 12 9 24 25 10 13 12
H468 7 17 15 20 12 24 23 10 13 13
H46% 7 18 11 12 12 10 26 25 10 13 12
B

A RBE-

D: ERE -

B:#RLEMA -

C:HRAXFH#%A -

G: sERAaTARMMA -

T MEERLAMS -

m-case : BB EpH| o
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P

£ 1 DYSI85 RRARES AR

BB R ¥ E=0.957566252

i = 860
A3k DYS385 R mA BEH SR E TGHBREFF
1 0-18 1 0.001162791 1. 35208E-06
2 10-10 2 0. 002325581 2. 40833E-06
3 10-11 10 0.011627907 0. 000135208
4 10-12 1 0.001162791 1, 35208E-06
5 10-13 2 0. 002325581 0. 40833E-06
6 10-15 1 0. 001162791 1. 35208E-06
1 10-16 2 0. 002325581 5. 40833E-06
8 10-17 3 0. 003488372 1. 21687E-05
9 11-11 21 0. 024418605 0. 000596268
10 11-12 18 0. 020930233 0. 000438075
11 11-13 4 0. 004651163 2. 16333E-05
12 11-14 4 0. 004651163 2. 16333E-05
13 11-15 4 0. 004651163 2. 16333E-05
14 11-16 8 0. 009302326 8. 65333E~05
15 11-17 10 0.011627907 0. 000135208
16 11-18 19 - 0.022093023 0. 000488102
17 11-19 11 0. 012790698 0. 000163602
18 11-20 2 0. 002325581 0. 40833E-06
19 11-21 2 0. 002325581 0. 40833E-06
20 12-12 33 0.038372093 . | 0.001472418
21 12-13 31 . | 0.036046512 0. 001299351
22 12-14 5 . 0.005813953 | 3.38021E-05
23 12-15 9 0.010465116 0.000109519
24 12-16 22 0. 025581395 0. 000654408
25 12-17 34 0. 039534884 0. 001563007
26 12-18 60 0. 069767442 0. 004867496
27 12-19 57 0. 06627907 0. 004392915
28 12-20 32 0. 037209302 0. 001384532
29 12-22 2 0. 002325581 5. 40833E-06
30 12-24 2 -0. 002325581 5. 40833E-06
31 13-13 97 0.112790698 0. 012721741
32 13-14 35 .| 0.040697674 0. 001656301
33 13-15 2 .. 0.002325581 | b5.40833E-06
34 13-16 8 | 0.009302326 8. 65333E-05
(35 13-17 22 0. 0256581395 0. 000654408
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36 13-18 34 0.039534884 | 0.001563007
37 13-19 54 0. 062790698 | 0. 003942672
38 13-20 28 0. 03255814 0, 001060032
39 13-21 19 0. 022093023 | 0.000488102
40 13-22 4 0.004651163 | 2.16333E-05
41 13-24 1 0.00116279% | 1.35208E-06
42 13-28 2 0.002325581 | 5.40833E-06
43 14-14 7 0. 008139535 6. 6252E-05
44 14-15 A 0. 002325581 5. 40833E-06
45 14-16 4 0.004651168 | 2.16333E-05
46 14-17 10 0.011627907 | 0.000135208
47 14-18 23 0.026744186 | 0. 000715251
48 14-19 17 0.019767442 | 0.000390752
49 14-20 5 0.005813953 | 3.38021E-05
50 14-21 3 0.003488372 | 1.21687E-05
51 14-22 3 0.003488372 | 1.21687E-05
52 15-15 1 0.001162791 | 1.35208E-06
53 15-16 3 0.003488372 | 1.21687E-05
54 15-17 2 0.002325581 | 5.40833E-06
55 15-18 17 0.019767442 | 0.000390752
56 15-19 16 0.018604651 | 0.000346133
57 15-20 8 0.009302326 | 8.65333E-05
58 15-21 4 0.004651163 | 2.16333E-05
59 15-22 1 0.001162791 | 1.35208E-06
60 15-23 ] 0.001162791 | 1.35208E-06
61 16-16 9 0.002325581 | 5.40833E-06
62 16-18 1 0.001162791 1. 35208E-06
63 16-20 ] 0.001162791 | 1.35208E-06
84 17-17 2 0. 002325581 | 5.40833E-06
65 17-18 1 0.001162791 | 1.35208E-06
66 17-20 1 '0.001162791 [ 1.35208E-06
67 18-18 1 0.001162791 | 1.35208E-06
68 20~20 1 0. 001162791 1. 35208E-06
69 24-24 1 0.001162791 | 1.35208E-06
0 12-13-20-921 1 0.001162791 | 1.35208E-06
71| 13-14-19-20 1 0.001162791 | 1.35208E-06
72 13-18-19 2 0.002325581 | 5.40833E-06
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£ V-STRS S0 B R e AS655 B 45 Lo &

ERE S| 28 AKX | &k |88 | &M | a4& | 28 |
BH AR | HA | FA | AY | F | A | AR
BAl| o | o4 S | 3R | AS | g | 45

RER RRE RARY, RY | HIR | Y | Y
Y%

DYS | 11 | 0.13

19 [ 12| 0.13
13 | 3.03] 10.00] 16.13| 5.60 8.35 5.40
14 | 20.53| 61. 00! 62. 36| 46.00| 17.99 7.10
15 | 46. 18| 22. 00, 13. 98| 22. 40 28. 87| 45. 70
16 | 22.50/ 7.00/ 6.45| 17.20! 28.87 19.00
17 | 17.87 t 1.07| 8.80 20.08 22.30
18 | 0.13 | 0.84| 0.50

DYS | 9 | 0.06 0.54/ 0.20

385 | 10 | 1.33| 0.801 0.54/ 4.80
11 | 7.76| 16.00{ 21.50| 26. 60
12 | 19.70| 7.20] 12.36| 3.60
13 | 25.72 13.20] 12.90| 8.20
14 | 7.30] 19.60{ 29. 56| 34. 20
15 | 4.17] 10.40] 12.90| 11.20
16 | 3.07) 14.40[ 7.00| 5.40
17 | 5.04] 8.80 1.62] 3.00
18 | 9.27 4.40| 1.08] 2.20
19 | 9.15 4.40 0. 60
20 | 4.69) 0.40
21 | 1.68 0.40
22 | 0.58
23 | 0.06
24 | 0.29
28 | 0.13

DYS | 9§ 0.5

388 | 10 | 19.69 1.0
11 | 1.53 3.8 12.0
12 | 72.50 ' 82.9 80.5
13 | 4.75 8.1 5.5
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14 | 1.36 2.7
15 | 0.17 1.8
16 0.9
DYS | 6 | 0.11 ;
3891 | 7
8 | 8.76 | 0.80
9 | 48.56/ 16.00; 16. 38 18. 00
10 | 27.38| 65. 00| 61.21| 68. 80
11 | 13.75 17.00! 20.69] 12. 40
12 | 1.44 2,00, 1.72
DYS | 21 | 0.11
38911 | 22
23 | 2.26
24 |12.95 1.00] 1.72| 1.60
25 | 31.42; 14.00| 13.80| 15. 60
26 | 27.59| 45.00| 52. 59| 39. 20
27 | 17.79] 32.00| 19. 83| 28. 00
28 | 5.18 6.00| 10.34| 11.20
29 | 2.14| 2.00 0.86 3.20
30 | 0.34
31 | 0.11 0.86| 1.20
32
33 | 0.11
DYS | 19 0. 40
390 | 20 | 0.11
21 | 1.68 1.00] 2.59 0.80| 0.80 7.00 9.00
22 | 10.43| 6.00| 3.45 8.40/ 8.00| 21.00| 17.00
23 | 37.10| 19. 00, 26.27| 25.60| 15. 66| 36. 00| 46. 00
24 | 32.85| 63.00| 53.45 32. 80| 28.11| 14. 00| 24. 00
25 | 16.37) 11.00 13.79| 30. 40| 42.97| 21.00 2. 00
9% | 1.35 2.00] 3.60
271 | 0.1 0. 40 2. 00
DYS | 6 | 0.12
391 | 7
8 | 0.58
9 | 10.42 3.00 -
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