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Abstract : Two samples of Populus cathayana from Yushu were sequenced with high-throughput sequencing technolo-
gy (Illumina HiSeq "2000). A total of 7076 sequences were hunted for microsatellites analysis, including 525 com-
pound microsatellite sequences. The results showed that the mononucleotide repeats were the highest (33.96% ) ,
followed by trinucleotide repeats (31.00% ) and dinucleotide repeats 27.69% . The tetranucleotide, pentanucleoti-
de and hexanucleotide repeats were all less than 8% . Among the dinnucleotide repeats, the AG repeats were with
highest frequency followed by GA, CT and TC respectively. Similarly in trinucleotide repeats, the AAG repeats
were the highest followed by GAA, TTC, AGA, GAG, CAG, TCT and TGG. In the single nucleotide polymor-
phism, the transition types were higher than transversion in both samples. In sample L1A, the transition types of

SNPs were 61.06% while the transversion types were 38.94% . In sample L2A, the transition types were 61.27% ,
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while the transversion types were 38.73% . Among the transitions of two samples, C-T occurrences frequencies were

the most, 30.75% and 30.66% respectively. A-G occurrences frequencies were similar to C-T, list to the second

(30.31% and 30.62% ).

In both samples, the single nucleotide polymorphism trends were similar. The ratios of

the same single nucleotide polymorphism in both samples were 2: 1. The results of analysis indicated that the SNP

was a more reliable maker in geneticdiversity than SSR.
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(HNWP) . MEFARR AR T B #E dh LIA (12A 4%
FEEL 100 wg & RNA, DNase Jl4k DNA J5, H A
Oligo (dT) ARETR & 46 TUAZ A= 1) mRNA ; I AAT Wil
FITE Thermomixer H1id I K mRNA 4T Wr s F B,
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3L Trinty FAFPFEE, B Tgicl HHILEIT
R — 2D PR, SR 5 FEXTIX 8 51 R 17 W] 5 5 ok
AR, 13 B e &1 Unigene, ZJ5 453845 1) Uni-
gene 741 52 A 54 2 NR . Swiss-Prot . KEGG FlI
COG 47 blastx Xt (E <0.000 01 ) , B He X255 28 %
TR R E Unigene 791 J7 0] o 4 AN [ i 22 [i]
AL 25 3R A 7 J& , W 4% NR | Swiss-Prot ,KEGG Al
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Scan #fj5E 7 J5 8] o XF TRER 2 ¥ 91 J5 1] 1) Uni-
gene, AT TARB 573 3" 77 [0 3 %) T JC 128 5 2 41 J7 1wl
) Unigene , H Jf7< 2H e 4445 2 1 7 51 . SNP Uni-
gene AT & 7R I8 3 5 — BT I 00 R 52 LY,
RIX} raw reads #4745 (QC) , I £id JE15 2 clean
reads, - ] SOAPaligner/SOAP2 ¥4 clean reads H; X
FNZFEPI), Giit reads TESH A E oA 1 00 &%
BRI, (AW b tE) o Z )5 FIH SOAPsnp {4

o SNP ARSI
1.2 SSR 5 SNP %] 0 i& R Geit 53 47
FETHE SR AL SSR AL L2 %E H >R 1 Uni-
gene VE 52 ¥ %), {#i il MicroSatellite ( MISA ; ht-
tp://perc. ipk-gatersleben. de/misa/) 8 & SSR, 1
96, XA 4 R B 16 & SSR H A HLIT Y Unigene
FEAT O 8 , AU g 2R B AT IS RS 5 AR /N T 150
bp ) Unigene 291, SSR 4822505 518  per-
fect) } 52 47 (compound ) SSR TR Mt K EE
Tl TR 2R Y B 5 YRR E = P ( dinnucleotide
repeats, DNRs) /D & 6 ¥, = #f 3L (trinucleotide
repeats, TNRs) £/0HE & 5 ¥R, PUBH 3 ( tetranucleotide
repeats, TTNRs) &/ & 5 K, T 3 ( pentanucle-
otide repeats, PTNRs) £/LE & 4 K, 75H 3% (hexanu-
cleotide repeats, HXNRs) /0 4 K, A, A58
FEHIE X BT 12 KR R E R KA
( mononucleotide repeats, MNNRs) #7451
T SR 2 Y SNPAG I, U)K A A 1 I
15 F 54 ( Populus trichocarpa ) """ 35 PR 41 54
XF, F SOAPsnp A  tH — B0 ey 51, Pl 2ok — Stk
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AL, (B 5 Y RS HE T A G (0 S R e PR 2
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2.1 ESSRHExXHNFFE.RERARER
UTAEA , Bt e 1 0 P 5 R Y O B A 1Y
WA, ok v 30 £ 0 P R A ¥ i EST 34, (H
FeA% 2 /Y reads FfANHR A R, B & A H 2k
F18) RS 1) R 5 e AR AR 1) readss , B2 4170 2H 4 K
BT HTER S 7 AL R o PRI R O Ak B R e
FERFEPN LIA 5 12A 20 Hh 45 1Y raw reads
EBREHEL B N LR T 5% 1) AR5 5 /Y reads
JE LAY IR 52 910 702 251 52 435 372 2% clean
reads ,4 761 963 180 >~ Hl1 4 719 183 480 4~ 3L, J5i
A =20 BYFEIER 97% F1 96. 47% , BEA AN 5 1Y
B L, 1 G .C o S 1) LU BIER 2E 40% L) | 7
Xf L1A [ 12A raw reads #F47 4 N 4k B S, 3 AT 46
reads 21 24K Trinity, X} clean reads #E4T T 2123 47
Br, 3545 L1A Contig 87 203 4% . Unigene 41 971 %%,
HH Contig B 20 216 036 nt 4§ 232 nt, Unigene
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B 15 428 216 nt M 368 nt;L2A Contig 109 374
%%\Unigene 57 899 4, Hrp Contig & 35 546 496
nt K 325 nt, Unigene 5K 33 466 924 nt 144 578
nt, MR PSR 0 KR, AT TR B contig F1
Unigene B %0i 5 H 7 Bod B8 RBUS AR G, Hop
LI1A Contig 7£ 100 ~ 300 nt [8] f¥) %} 32 35 & Contig 1
82.64% , 1 L1A Unigene 7 100 ~ 1 000 nt [&] f{1%X
0] 53 54 Unigene (1) 95.99% . i@ #t % L1IA [ 12A
Contig F1 Unigene V-4 & 5 H NSO 1 ELAL, w] Fi2H
%t i) Unigene Ui | it 5, 5 H Contig 114 2H % 4K
I AT A TR AR DG
2.2 5SNPHXMNFFE. RERARER
48 K 5L A TlluminaSolexaHiSeq™ 2000 % 75 4

LIA I2A P 5, 7EXS raw reads #E47 Fi45 iy 5, M
SOAPaligner/ SOAP2 ¥4 clean reads H X F &% F41 I-,
FEEHERF B LIA reads 52 910 702 4%, s34 761 963 180
AN, 12A reads 52 435 372 45, B3E 4 719 183 480 4,
BT B 2% 5L 2 2% A E Ry b ] #R
100% . i LIA (L2A Hoxt 81 2 2% 5L R 41 F i 45
B, SRS %5 H ERaE AR D), Eid
Xof S DR 0 5 i B 1) L 5 40HT , mT R LLA A8 60% ~
90% [R] Y reads HORH X %8, (H 4% 8 5 B2 N 1Y reads
BAHZEIFA K, 12A 75 60% ~ 100% [A] ] reads %X
AHXF L, 1T 80% ~ 100% [A] 1) reads ik £, 5 H
B R Y reads $2E W W

&1 B LIAL2A Reads [t X ESEERMSEEFA LA RN

HON B2 LN _E #Y reads Z580(% )

HXT B S B B 2 | reads Z6880(% )

Fedh LIA

Rl L2A

FEdh LIA

FEdh L2A

il reads %X

Fext B2 2% 7 3 1 1)L reads %Y

e XTI reads %1

A1 <5bp AY reads £

X 3] 22 17 51 ME— {3 5 114 reads %X
HeX 827 13 51 2438 19 reads $X
RBE A B S 751 1Y reads %L

52 910 702(100)
4761 963 180(100)
41 074 095(77.63)
18 724 450(33.59)
22 349 645(42.24)
37 542 656(70.95)

3531 439(6.67)
11 836 607(22.37)

52 435 372(100)
4719 183 480(100)
35 563 814(73.76)
13 856 011(32.67)
21 707 803(41.08)
32 003 567(67.86)

3560 247(5.89)
16 871 558(26.24)

52910 702(100)
4761 963 180(100)
39 025 272(73.76)
17 288 184(32.67)
21 737 088(41.08)
35 907 661(67.86)

3117 611(5.89)
13 885 430(26.24)

52 435 372(100)
4719 183 480(100)
38 160 720(72.78)
16 044 275(30.60)
22 116 445(42.18)
31 478 930(60.03)
6 681 790(12.74)
14 274 652(27.22)

2.3 BEREEES SSR K SNP HEN
i3 Solexa =3 P ¥ 32 FHAH W B D 4 51
EBRELEFIG, X E Y LIA 12A 317 SSR 4304,
FE357H 47 521 4% clean reads, B JF 4 32 026 729
bp, B% LIA 5 12A iy E 4 SSR J5, H5k15 7 067
2% SSR 741, 5 SSR525 4%, A SSR P9I A
5 847 5, AT 1 4% SSR )T 54T 989 4,
KHAER N 0,149, S5 F Fy 4 531.87 bp,

Xof fen i U P AR AT 1Y raw reads AT BT UK
J&i , i SOAPaligner/SOAP2 #4 clean reads [ %f %%
A L% L1A reads 52 910 702 4%, s &
4761 963 180/~ ,SNP 162 343 A~ Hirp e o fh [ 45
160 183 4~ SNP, Jefa /A %4 |45 2 160 4~ SNP, -4
5 A 29 332,73 bp, simple SNPs 5 Hemi — SNPs 4§
Y, 43R 82 786 AN 79 557 A, EATTHIF-H
JESEATHEGE R A — B SLHXF | 12A reads
52 435 372k , Bk 4 719 183 480 4~,SNP 229 115 4>,
Horpge ik A7 224 995 4>, e A S 28 F A 4 120
AR E R 20 597. 44 bp, simple SNPs 5 Hemi-
SNPs ¥t Af 22 58 K. 4330 192 456 4~ 1 36 659

A BN S e r g S R WA —3, 4
W2k 24 520. 84 bp F1 128 731.93 bp,
2.4 15 SSR 5 SNP £ER S HZES

X A SSR A 2 i A DU A3 A, A R
BHREE KR L, 55 SSR 1Y 33.96% , LK
JE12 ~21 bp HF; B HREL LR, LA
SSR (1) 31.00% , LA FE 15 ~ 21 bp i 35 Z 1
i T 5 4 4 SSR Y 27. 69% |, v R = LK
FE 12 ~20 bp Jy 35 M TR \ AAZ T BR S
MR 8552 SR SSR & it AR, =35 B A ) SSR
8% (K1), Hrp 1T REE KA M
BA 1M, = HRELLXBINMLEA 60
PURZAF R A R A A ik TR 60 Fh, HAZ R
RRRIN I TR 108 B, 752 R B 5 25 R 1
TAEA 181 F,

I AL R A SR Lo i A, T
FZTH R E A A SR e ey, T 8
SERARIVR 2 43k 4 SSR 1 17.33% 15. 06% ; — 4%
HRRE S R, AG H R o oo B 5, GA
WZ,CT . TC N R )5 =% R R,
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2500F (33. 96%) 2191
1957 (31.00%)
(27. 69%)

18 2000
R 1500
1000

500F 181

AAG B ITIFT 5 LU il i, GAA 2, TTC (AGA |
GAG \CAG TCT TGG 45 H S A RUBCRL AL 5 PUAK A
MR TR NS TR A2 2 T A JOR AR 3,
AFHATIE— B0 (K 2) o

X B TR R B A R T Al T K
A B FOAR S 0 o M, AR T BRAT X 2 2k
SSR ARICHY R4, 18 H R UL T RO S E R
WHE L, A SR o LR
ST /R AP 16. 67 bp. BREAAZFT
MRS R RIMAN A IR RS, KR E RS
SR A2 T A AR A RE U L (81 2)

s 50 1.46% 0 08%
(22) _ (23) @D o o
7. 54% (25)
(21)

9. 83%

(20)

VIZHRES

R2 FERHEHBRESXBAEFTUFIITHBESL

FEYEERM FEREEEM SSR L 4R SSR I H 4/ %

HZHRER A 1225 17.33
T 1 064 15.06

G 69 0.98

C 42 0.59

THHREL AG 448 6.34
GA 406 5.75

CT 335 4.74

TC 319 4.51

AT 149 2.11

TA 129 1.83

AC 53 0.75

Hy 118 1.67

“EHRER AAG 107 1.51
GAA 100 1.42

TTC 91 1.29

AGA 88 1.25

GAG 87 1.23

CAG 86 1.22

TCT 77 1.09

TGG 71 1.00

GCT 69 0.98

GGA 69 0.98

TGC 65 0.92

AGC 63 0.89

GGT 61 0.86

GAT 53 0.75

GCA 53 0.75

He 1051 14.87

1. 96% 0. 05%

s == SRHREL
90. 61%
100%
(20) o
FRHRES AR

T B P DR A ) K BE AT T o 7 20 L, 3355 AL O W R A B TR K BE
K2 T 90N ) B B A2 SR B T A (K JBE A1 B HAE 5
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X7 SNP RRUAGIIAT A B, LIA ARl by
61.06% (50 551 4™, i 25 W i 38.94% (32 235
)L L2A HERIRISTI 1 61.27% (117 924 14) , Hjiffa2k
(5 38.73% (74 532 ) o HHPHeAR R 2 40
R, LIA FI12A AR AT 73 5] 38 5 61. 06% |
61.27% . fE LIA 12A FAfdSip C - T K AR iR i

B AR 30.75% 30.66% , X Al g5 SNPs 7E CG ¢
H b B AR S, T C (Mg ) DL R X
FEAE T UR B T (M e ) A . 4 #
AFEG LIA I T2A v SNPs 28 K - e A M 38 (14 75
RS —F, 12A 5 LIA FhAEX 9 [R]— SNPs
RRIBOEZ LN 2:1(£3) .

®3 BEENFLETHEH SNPs KBS

e SNP 2670 e R /bp SNP % Kokt T/ bp
o i i
L1A A< ->G 25 091 189 787.70 A< ->T 10 398 457 969. 1
C<->T 25 460 187 037.05 G<=->T 8 005 594 873.6
- - - C<->G 5 833 816 383.2
- - - A< ->C 7 999 595 319.8
B%50 551(61.06% ) BB 32 235(38.94% )
12A A< ->G 58 921 80 093.40 A< ->T 23 870 197 703.5
C<->T 59 003 79 982.09 G<->T 18 657 252 944. 4
- - - C<->G 13 543 348 459.2
- - - A< ->C 18 462 255 616
SR 117 924(61.27% ) B 74 532(38.73% )
3 Wik SNP J3 A3 B AR 2 — P45 5127 4% SNP 257
T

Solexa p i 7 Wl > 73 A & B, 15 # SSR Y G &
A 0. 149 -5 0 4 531,87 bp, Bl W5 T
F 44 ( Populus tomentosa ) KK 2H # SSR 13-4 15
HE(1 883 bp) "o AT AEH SSR A bR Hcdi
RINBIRhAE D R B8, APRY SSR Z DL — =8
TR B I 3, T 7 L 3 i H A2 S T D A 4% 4
/I NN i 5 R 0 2 il B
(33.96% ) 51,51 SSR W [rBE DL = IR E E 2K
RI(31.00% ) Fl A7 H IR HE I 2R AY (27.69% ) h .
B IR 2 AG FE A AT LA
IR (6.34% ) 3% 5l 7% AE AL 55 1) SSR 741 41
0 R R A R O B A T
RN AF R ROR 22 57, EA TS h , R E B 2R
R AAG Jif i LBl 2, GAA IR Z, TTC | AGA [GAG
SERIE, SR AW

H# LIA [12A SNP #4708, K3 LIA &
SNP 162 343 4>, -4 FF 29 332. 73bp, [2A A
SNP 229 115 />, FE3 5 FF 20 597. 44 bp, S5#i 48
YWERGEH A SNP 1 Kk A STCRAFTE R R 25 7
(2. 6/1 000 bp), H A2 ( Homo sapiens, 1/1 900
bp) . K& ( Glycine max,1/200 bp) . 7KFF ( Oryza sati-
va,1/268 bp) . F I (Arabidopsis thaliana ,1/3 300
bp ) 85 1) 53 A % FE ARG, X 7T RE -5 W A 00 7 A

AL S TR I B 5 T A 2R A LIA RN L2A Hp 4
KA L F] 61.06% 61.27% . %= F DNA J¥
H & K it CpG A7 8, 1T CpG A3y st 14 A% g g
388 328 WO SR R A A A M i v e, G P 7 g
LN R g Al CpG L iRy 14 ~ 15 4%, Aiid
PR RO 3 ~4 5, B Z AR 2.1,
VE R =A% Fhric, SNP 5l 3 2 — 28 JLPH |, F2 8
AR S X R, ARt fE B B T
SSR Frid , (HHAFZ AR FHE N Frric s,
TN 2 R RS AL R R TR AN T E B A
S E R EERY L SNPs 1 i e R BB B9 K T
SSRs, 29I T SSR [y Puf%, KW SNP 45ic Lt SSR 45
TR AT, (H H A I B A i LN S a2 B
Hamblin ZE 76X} FOR PEATIE A HC AT, & B SSRs 7£
RAF P IR B EL SNPs 4F, P BEAb AT TIA A 24 SNP
IS ECE 2 08 C i] LIRS SSRs SR ot it (L £
FEVERIEZ LR,

25 L ik, FRATTHE Solexa /5 3 7 5 AL T 1
Fehlh b, S5 129 SSRUSNP {5 B, X E i T
B H P AR AE R A AT TR 22 A AR AE AT 19 20 A
FW TEAL ZAEPERTSE oB SNP ARiC HE SSR FRic
KAIEE A GRS JERE Y SSR SNP ARIC 1T & K AE
1% 2 REPERIT 5T 45 J T 1 o7 FH B85 S, o A 7E L
My e BEA T A OG /3 FARiC A SOT & P24 T % 5
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