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Mmamy', NEFE, ERE, FT B ® B, S5t B &

(1. RAPTEFR a. FERTAYTRALEANA W) E SRELLRE,; b LFH5AGHEFR,
) AR 6111305 2. RAPRLAHRLFR RFBLFR, Wil &AF 611130;

3. v AP R W FF R ARG, W RA 610213; 4. w4 AT i R LAFER, @Il BT 641000)

W OE: [HN] KA ERERA T SSR FHIRI A AHE, HETF RSB0 Thad, NEEMR T
TREE . B Z R AT. BUL BIE A S T A ic il Bh B A S IR B AR IR AR R 3 RE . D57k BT B A
I  BhE S EERA T, I MISA B HEFE AT 1 ~ 6 TR E S ) SSR A s T %,
Iy M AR MR, 454 Primer 3.0 #PEATHL T PCR #E474IL R SSR 514051t . BEMLIEEL 20 % SSR 5#)7E 6
BB EAT PCR 73, i85 5 0 A Mt e e i rBVKAS 30 51 I A Ul 2 35 . (45 R ] TEA RN 4H 28 2%
Jettfk L% 5 51 308 421 A SSR A7 45, ~FIEE 1.92 kb HYEL 1 4> SSR £7 #, & YL tufAk i) SSR /3 A7i 471 58 25 57 45
Ao For, BUZTRRF AERRON ETEE G A, 405 A SSR ALEL 59.23% F 31.08%. FLELINE] 979 R ()
SSR £:JCHKA, Hrft A/T. AT/TA 1 AAT/ATT AMHETT, FEMH SSR JPHIH A T Blde L 4axnt % . A hsdE
[RIZH SSR JF I A 10 ~ 1 218 bp, HAAZHERE I K R, SSR 7 il b . AR SSR A7 £ 3 1) £
SEFEAI RN 104 813 XF SSR 514, BEHLA R 20 %t SSR 514, 4 18 XEEY 1 AT & TN 467, AP 1R
N 90.0%; FHorb 9 X BT R I 280, 2SN 50.0%. (4510 ) AT FUER T &R 4+
SSR [IFATRFE, FHLETFR T — R4 SSR 54, NG RL & Fh A SRR 4 T 3 & 10 TARc #E
KA. FHE, FEN4L; SSR: FRidIFK

FESYES: S718.43 XERPRESRS: A XEMRS: 1673-923X(2026)05-0149-09

Genome-wide analysis of simple sequence repeats and development of
molecular markers in Toona sinensis

ZHENG Mingmin', LIU Xiaowei’, YU Qiuyu', LI Yang', ZENG Rui', GAO Yunhong®, YANG Min*

(1. a. Sichuan Provincial Key Laboratory for Development and Utilization of Characteristic Horticultural Biological Resources;
b. College of Chemistry and Life Sciences, Chengdu Normal University, Chengdu 611130, Sichuan, China; 2. School of Agriculture and
Horticulture, Chengdu Agricultural College, Chengdu 611130, Sichuan, China; 3. Sichuan Yizhong Agricultural Development Company,
Chengdu 610213, Sichuan, China; 4. Neijiang Academy of Agricultural Sciences, Neijiang 641000, Sichuan, China)

Abstract: [Objective] A systematic analysis of SSR loci in the genome and the development of efficient molecular markers was
accomplished to provide a theoretical basis and technical support for further research on germplasm identification, genetic diversity
analysis, linkage map construction, and molecular marker-assisted breeding in 7. sinensis. [ Method] Based on the published reference
genome of the cultivar ‘Heiyouchun’, genome-wide SSR loci containing 1-6 nucleotide repeats were identified using the MISA software,
and the distribution patterns and characteristics of SSR types were comprehensively analyzed. SSR primers were developed using
Primer3.0 in combination with in silico PCR. Subsequently, 20 pairs of SSR primers were randomly selected for PCR amplification
using genomic DNA from six 7. sinensis samples. The validity and polymorphism of these primers were evaluated using polyacrylamide
gel electrophoresis (PAGE). [Result] A total of 308 421 SSR loci were identified in the genome of T. sinensis, with an average of one
locus per 1.92 kb. The distribution frequency of SSRs was relatively uniform across the chromosomes. Mononucleotide and dinucleotide
repeats were the predominant types, accounting for 59.23% and 31.08% of the total SSRs, respectively. Across the entire genome, 979
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distinct SSR motif types were identified. Among these, A/T, AT/TA, and AAT/ATT motifs occurred most frequently, indicating that A
and T bases were predominant in the SSR sequences of the 7. sinensis genome. The length of SSR sequences in the 7. sinensis genome

ranged from 10 to 1 218 bp, and the number of SSR loci decreased with increasing repeat length across all nucleotide repeat motifs. A

total of 104 813 pairs of SSR primers were designed based on the flanking sequences of the SSR loci. Among the 20 pairs of primers

synthesized, 18 pairs of primers amplified the target bands with an amplification efficiency of 90.0%. Additionally, products from nine

primer pairs exhibited polymorphism, and the polymorphism rate reached 50.0%. [ Conclusion] This study elucidated the distribution

characteristics of SSRs in the 7. sinensis genome and developed a large set of genome-wide SSR markers, providing valuable molecular

tools for future genetic studies and breeding applications in 7. sinensis.

Keywords: Toona sinensis; genome; SSR; marker development

¥ Toona sinensis J& THRELHF 6B, NEZF
AVEM TR, %8 A T A R .
IR E, B&EBORNMEIENRE ), fE4
[ 2 35 040, HAZ O A X EFE L2 HL 1R,
WE. by WIEE. PO PR, mEEE X .
EEEA W ENETNE, MR R,
BA KWLz Higk, =6 “hEkEOoAR”
s B, BAREGNARN, FHEELEZA
PEHER B RUEEY), (EAERARARG R, H
R R S Skt 4 S D 1 i 1DV N
BINEER. AR AREICR DY, BERMEWNE,
MM MRGEEH TR, FET
FHEZHE. 2. HilH. 2. WREZMAEY
PR BT, RPN B Rk . B
g U S R R

TE FAEREE LA, &4 2 2000 4,
HEAEGRFEE . BREMEZR, KRR
HOR T R T — U R AL R b T R iR,
RO B MG W EELERE. W)EME
e Fw % . B FEBN R FEELEF T
RdE . A S PR SR DT I, T X H A
iR TR S AL 2 FE A TE AR X A . BT, T
Yy LA SRR BONIREL, et X A7 AE [ 42 240
[ 7 4 BB, 7™ B RS 1 A H T 55 R A AR
PEFFEFAE M kK, BEE &P
R, sl 2 BV F0% i %2 2 E AL . Wang %5 )
iz /] RAPD Aric MR X 25 43 85 A= 2 i Bt Uitk
AT AL 7 M, R I PN R SR 5 b B YR IEAE 2 FE
BORFE, WH T BRI R
Jayusman %5 Uiz ] RAPD bric % Bl JE P AT
M4 8 N FE B BE AT AL i, SRR, X
S i B AL 22 FEME AL T K. Xing 25 1T g A
ISSR 1 SRAP #ic PFAki [l A 4 & 5 /> 7 e e 2 19
WA Z RN, BN, HIBHEE BT
it 4% 2 B KPR T 1l B Robinia pseudoacacia
J LA Capparis spinosa ¥k Juglans regia A
Wi %15 5 1% 12 ] SRAP Fl EST-SSR #ric Hi AR Xt 9

A 10 N BB RS Z R ERCE G S RIAT T
aiT, RILE A &SRS 2R, R
)AL AL B R B, (E AR ) 38 4% B 5 5 s B
PR AAELEA DG . B4 HPE U 32 B AFLP brid st
LB 14 AN R HLIX i IR Js A 2 AR R AT
N, RAGT 615 NE BN, 4R ERH
BN AR I IR AR 2 AP IR, Has e e
FORIET B T M5« B R % Sl
ARVt 7 8 218 X EST-SSR 514, BEHLILEL 19
XF 51 P AS [l e P 54T PCR 9738, b 6 %
SN R E I 2 A . XI5 P B ] SSR
FRACKT VY8 16 ANEF AR b R AR 1) 38 4% 22 4
PEREAT 708, A5 SRR IU A8 N A& F Tl A 1)
BEZFEEAER R, BRI S L R R A,
I H A )38 4% B 5 5 b T B A7 B S A O
TR 2 PEH] 16 A SSR ARICHW Wi TE # 5 M &
W RN R BEEAT A% 0 AT, R X 307 i R AR
o T V) ) 38 A 22 S AR BN, AHANM AR K SF f J A%
EZERCV PRI NE 2 €8 Y L B LA B S
B,

A M R R R 2005 B W R b, BRI
BN, o FARC IR R R, AT R T
ric g E R D, L 2 R R T E
;ARG I . 2021 4, A bl AN R AT 51 Ak
oA B, N EE R0 e 7 E A
R FIET AN &R B ST
AT SSR A R ZR, AT HARIERE R, TFRKER
S IFIRAUE AT RN 2 A5, DU R 7 i s e
WS 8L 2 FEME A HT . a8 AL EE R R DL R oy
FARich B B A S PR AR AR AR AR R R

1 MR5RE

1.1 RIEs Rt

AWEFEH T SSR S0 AIE 7 A R H5 Bk
PO AR WAL IEA . A L )
A CNFL LS REEHER. s
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FbE, RE WS 11 AR T IS 22 AL 22 15 A R 2 2
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1.2 Z£HEFAFIITEH L SSR fimExE

R BT A KR (https://db.
cngb.org/search/project/CNP0000958/) T #k, i
Perl 5 5 [¥] MISA B AF XA b2k K 417 51 () SSR
PR AT R, MRRERE: PR FREZR
AE 10 IR LA b, AL HRR B IREE 6 (% LA
B, =W Ty SR E B IREE 5 IR AL L.
E WA SSR AL [ BN T 100 bp, WAL —AE
G R IEIRAF ) SSR A7 SIS H
FETOP A H B RAEAS B AT R .

1.3 SSR 3|4Mi& i+ K B F PCR 734

JE T SSR 7 s 5 ] £& 57 DNA J7 %1, F H
Primer 3.0 it & ¥ 1t SSR 5141, FESH K E:
I N 18 ~ 24 bp, FAEKE N 20 bps T
I8 P BOK E S 100 ~ 300 bp; 514558 KR
JE55~65 C; G CHRIEES &N 40% ~ 70%.
FESLEA b, FIR BT PCR W51 07E < BBk
FE A B v AR R AR R, DLVPAL IR R R
FAEAERE Y I 5.

1.4 PCR ¥ 3BIIER 5140 S 7S 14

HHL 6t RIS R, SRR CTAB 72 Y
PEEY AR AR W 5 X 41 DNA. Bl FLI B 20 X
SSR 5|¥) (& H, —. =, . . NEER
HERA E2ACGUER AR A A R A A
AT 51 & . PCR ¥ & R 24 ddH,0 6 pL,
2 X Taq Master Mix 7.5 pL, 10 pmol/L 1E Jx [7] 5|4
% 0.25 uL, 50 ~ 150 ng/uL DNA #4% 1 uL. PCR
RFEFA: 94 CHUALTE 5 min; 94 CAHE 30's,
67 CiBK30s (CBHEANMFERFEM L C), 72 CHE
fiff 45 s, 10 MEH; 594 CEM30s, 57 C
Bk 30s, 72 ‘CHEMH 45 s, 30 MEF; 72 CHEH
8 min, 12 CRfF. PCR ¥ /=ML 6% LA M T
PR T Jie B JI WK 70 B9 5 SR R ik b A7 e
RS- 77 a8

2 HZREDH

2.1 BHEEEFEL SSR L RH 2 AT HFE

M M 3k Chttps://db.cngb.org/search/project/
CNP0000958/) FHLBFE “HRimts ERNA
FP3), FIERAK LN 596.35 Mb. P i 5L A 4

LAY 28 KAk, TR EARKE R 1251 ~
32.28 Mb. | ] MISA # A Xt 28 2% By oA i3k 47 45
i, LRI E] 308421 AN SSR A mi (1, E 1D,
Horb 46 181 N E A% SSR, 15 SSR A7 S B
14.97%. fE&FER AT, T3 1.92 kb HI—4
SSR 7 s5io %Y tifkla] SSR AR ZERAK, H
HEE 12 YA SSR % ey, N 542.23 > /Mb;
552 SYLEARI R E RS, N 497.23 4> /Mb.
1 SSRAIAHEBHEEFRATEREFHKEN

Table 1 Distribution of SSR loci across the chromosomes
in Toona sinensis

Jetafk  Getafko Ho: SSR % SSREEH
Chromo- Size of Number/ SSR density / SSR distance /
some chromosome /Mb A (N-Mb™) kb4~
1 12.51 6457 516.15 1.94
2 19.11 9502 497.23 2.01
3 16.67 8773 526.27 1.90
4 13.75 6945 505.09 1.98
5 19.25 10 246 532.26 1.88
6 17.56 9172 521.14 1.91
7 20.08 10 122 504.08 1.98
8 21.61 10 884 503.66 1.99
9 18.25 9551 523.34 1.91
10 18.29 9413 514.65 1.94
11 18.49 9911 536.02 1.87
12 19.56 10 606 542.23 1.84
13 20.96 11 166 532.73 1.88
14 20.07 10 457 521.03 1.92
15 21.55 11379 528.03 1.89
16 23.13 12 478 539.47 1.85
17 2391 12 652 529.15 1.89
18 25.72 13358 519.36 1.93
19 23.71 12 698 535.55 1.87
20 21.85 11 468 524.85 1.91
21 23.64 12003 507.74 1.97
22 20.11 10 250 509.70 1.96
23 32.28 16 417 508.58 1.97
24 31.02 15852 511.03 1.96
25 22.46 11929 531.12 1.88
26 23.49 12 486 531.55 1.88
27 22.87 11 609 507.61 1.97
28 20.42 10 637 520.91 1.92

22 FHEEFGESSRUKESRE. R¥5K
FE S TR4HIE

HH 2 AL, FERT I 6 Fhoi% 1 IR 4 SR A
, BRERAM I ERES SSREH 5k
155 318 (59.23%) A181 514 (31.08%) , &ith
AR ZH SSR A mi L EL 1 90.31%, B IX 7 F
HE R SSR A7 i 5 EFHA . HARK
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2 cwll IEENNEENNTT EEEENTE
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E cwl4EE 00 I
I $EOOTT
£ Chrls
g Chrls ETT T T A —
2 Chl7EE 0 [(IWEETESSTEN T | 0
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= cho HE e e
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Yot RFIYIIEALE Physical position along each chromosome /Mb
Bl 1 SSRAREBEEFELNEREMRN S TFFHE
Fig.1 Distribution patterns of SSR loci across the chromosomes in Toona sinensis
*2 FHELSERELE SSR EELBFIRE
Table 2 Types and numbers of SSR motifs in the Toona sinensis genome
- #5547 Repeat type .
EH UK e _ it it
Repeat times HAZ IR THEHIR =HIR VUL T IR TAZH R NILHIR Total ~ Proportion /%
Mononucleotide Dinucleotide Trinucleotide Tetranucleotide Pentanucleotide Hexanucleotide
5 9 140 3700 1019 376 14 235 5.43
6 19 890 3972 939 219 113 25133 9.58
7 12 849 2222 314 40 26 15451 5.89
8 9893 1231 135 8 9 11276 430
9 7584 712 61 7 5 8369 3.19
10 59 895 5669 374 25 2 6 65971 25.16
11 27 547 4004 217 13 0 0 31781 12.12
12 17 030 2861 138 6 1 0 20 036 7.64
13 12519 2 485 120 4 0 0 15128 5.77
14 9829 1957 64 6 0 1 11 857 4.52
15 7718 1734 42 2 0 0 9 496 3.62
> 15 20 780 12 588 129 9 0 1 33507 12.78
4l Total 155318 81514 18 361 5214 1296 537 262 240
7 Lt Proportion /% 59.23 31.08 7.00 1.99 0.49 0.21 100.00

WN: =R (7.00%) « PURAFRE (1.99%) .
T TR (049%) FANZER (021%) , &
TF &7 & HF JE [A 21 SSR A7 A5 & B 9.69%. AN [F]
BEERAG, PRTREEMNZEE RS, N
262.22 /> /Mb; NI IR B B AH G B R AR, N
0.91 1~ /Mb. SSR # i % 5 2 1 70 )7 41 ALK B
/0. SSR T A 4 A i 2 10 ~ 1 218 bp,

SFRKE N 15.85 bp, AR HE RSP K E N
12.37 ~ 33.11 bp. {EFTA SSR A, fH/IEE
WA S R, wKEERBURIAES 26 5 3k
FR AR (T) , EE 594 K. 5~ 15
HERMILE 228 733 Mipd, HEEEKZ SSR
fr s H 1 87.22%. AT IRELE F, HEIX
BN 10 MR Z (59895) , HHEHRESR
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S 38.56%; I HIREE T, HEXRHHG6
M ERZ (19890) , H - EFRER LN
24.40%; —ZBAZETREE S, WRERIRECNS
M E R % . [FFES A SSR M H = A X
HH iz s> o

23 EtEEEFEH SSR IR E T HAH 5 HHEHE

TE 5 W3 R 21 R L % 5 979 FhAS[H] SSR 36
JCRA (R 3D, FMEICRA AR E A,
BEEMZ R EE RN T FHEK, BokiE
EWZ, ABRHRESETTENELZ (362 Fi) .
ME TR IR K, BT REEEICH

AT HASFLH, SEit 154 965 M, (HHTA H
R EE RN 99.77%; £ M EFREL Y,
FHETUHA B ZEREOR, Hd AT/TA (65.52%)
RN FIETE, T CG/ICG (0.06%) 5 Hbix/h: 1E
=HMEREE YT, AAT/ATT (27.23%) NAL#H
J6; U HFBREREY, AAAT/ATTT (17.05%)
A TTTA/TAAA (11.76%) ARHAFIC; F HZT
REE d1, AAAAT/ATTTT (11.50%) NI
EABRERES T, SRR SRR
S 5%, SEKRE, WA R T4 R 2 H
B AL TR, Ui B i 56 (K 20 SSR Az s &
HRE A, TR, SIS RIERITE.

#3 FBELEREE SSR USAETEBNN

Table 3 Types and distribution of SSR repeat motifs in the Toona sinensis genome

B . kA LA
KA T e I HH 5 j;ffff;ﬁ;ﬁ
. . N
Repeat type Number of motif type Repeat motif Number / /| repeat type /%
G A/T 154 965 99.77
Mononucleotide 4 /G 353 023
AT/TA 53411 65.52
AG/CT 15 560 19.09
TR
Dinneleotide 12 GA/TC 5 444 6.68
AC/GT 3776 4.63
oA 3323 4.08
AAT/ATT 4999 27.23
TAA/TTA 3360 18.31
Y s
=R 60 ATA/TAT 2417 13.16
Trinucleotide
GAA/TTC 1726 9.40
oAt 5859 31.91
AAAT/ATTT 889 17.05
TTTA/TAAA 613 11.76
REa A
W‘H& 190 TATT/AATA 518 9.93
Tetranucleotide
ATAA/TTAT 446 8.55
Fopth 2748 52.70
AAAAT/ATTTT 149 11.50
TTTAT/ATAAA 110 8.49
ﬂ‘t’%‘. 351 TTTTA/TAAAA 83 6.40
Pentanucleotide
AAATA/TATTT 52 401
Fopth 902 69.60
AAAATA/TATTTT 26 4.84
AAAAAT/ATTTTT 21 3.91
AN A 7
AR 362 TTTTTA/TAAAAA 14 2.61
Hexanucleotide
TTTATT/AATAAA 9 1.68
oAt 467 86.96

24 FHEEEFELE SSRIFIEHL

| F Primer 3.0 3, 454 M7 PCR X £ &

3RAF 104 813 X SSR 514, TG 14 7 MK E

100 ~ 300 bp, FI¥ELTTFEIIZE R 33.98%. HH,

M 262 240 4~ Hi— SSR N i T it 89 777 X

H Y 308 421 4~ SSR A7 s #EAT 51 Wkt it, LT

5191, 5519 RSB 85.65%:;

M 46 181 NE &
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7 SSR A7 T T 15 036 X514, & 51
1 14.35%. TERINITHIGI P+, RE BT
B IR E S AL i 5 7 e s, e
44.23% (46 362 Xf ) F1 31.03% (32 524 %f ) &
SSR 5| WITE 5 et dhk L {3 A i ik 4 FioR.
H, 15 8EKFRKTSSREIMERD, N
1961 X}; % 23 5 4R K I¥ SSR 51 ¥ % ,
6177 X (EFHEHRFASF, FARHSSR 514
S5 EER 176.95 D /Mb, A5 24 5 YL AR 1K 5 1)
P, N 193.13 N /Mb; 5 1 5 iR 5
W R AR, N 156.75 4~ /Mb.

x4 BEERADELREHRFLE SSR IFIEHESEE
Table 4 The number and density of SSR markers across
the chromosomes in Toona sinensis

Yo i’égﬁikd\ FricH brica
Chromosome ize of Marker Marker denﬁs1ty/
chromosome /Mb ~ number / /> (NMb
1 12.51 1961 156.75
2 19.11 3111 162.79
3 16.67 3131 187.82
4 13.75 2278 165.67
5 19.25 3224 167.48
6 17.6 2992 170.00
7 20.08 3375 168.08
8 21.61 3653 169.04
9 18.25 3191 174.85
10 18.29 3158 172.66
11 18.49 3227 174.53
12 19.56 3463 177.04
13 20.96 4002 190.94
14 20.07 3462 172.50
15 21.55 4069 188.82
16 23.13 4337 187.51
17 2391 433] 181.14
18 25.72 4648 180.72
19 23.71 4383 184.86
20 21.85 3933 180.00
21 23.64 3760 159.05
22 20.11 3426 170.36
23 32.28 6177 191.36
24 31.02 5991 193.13
25 22.46 4209 187.40
26 23.49 4276 182.03
27 22.87 3652 159.69
28 20.42 3393 166.16

2.5 BHESEMFELE SSR FRICIIUE R Z 7444

MEE 1~ 4 5 Gtk & BENLIEEL 5 % SSR 5]
Y (g, L =L 0. L ASEERREE KA,
£S5, X6 EMHMEH DNA FEAIEIT PCR I

WIGAE. S5 REIR, 18 X 51 A E MR R Th
I3 T EL S T A B — B A, AR
PR K 90.0% (K 2) o FEHNT W5 Y,
9 XF 5| MY I = MIAE 6 A ke A R B 24
P, ZHEMEHAE N 50.0%. PCR 1 1) 4 7 &
PRI 2 SR, AR T EEERATT R
SSR 3 FhRic A R 4T .

RIS C B
3.1 BHEEEELYA SSR SEHE

A FIET OAME HBhts ERERAF5,
RGO T B HEIEN 4L SSR AFEfE E. M ‘B
MFE" ZH RN 28 S fhrh SE 50 5E H 308 421
AN SSR 7 5, SEIEE 1.92 kb JERALES) A0 1A
SSR fi7 s 5L R A A L, b 4 5L R4
SSR V¥ % B G AR TR I+ (1/1.14 kb) P, &
TFKRE (1/3.6 kb) PO FIEK (1/1548 kb) P, %
B &R SSR AL BN FE . &P EiEn
SSR V35 % FE 22 AN K, BAE JR B IX ek 2 AN )
oA BAFERASY, PEERMN _EZERE
HRMHBMR R ZEmT =, U, fi. SEER
HE KA, PR ERESRAEILR A R4
MRS, 5 EHIE 59.23%, 5 &4 SSR AL
2 B o A A R B T ek P A AR AL Y,
Toth 2 P AR, SSR P4 Ai LU B B 7o &
(A E LA B m KT, X R E F
Al A LA R AL I s e A, 5 D0 Rk 2% 0,
RESE PO SEAEY I LA R 8, AR SERA
KRR EERME, AT IR IR
T T G A C R, Bk S I B B e
PEo WA R IRE SRR AT RE, AT
07 HRAZ R R R T R AL 99.77%, AT/TA 5
THHRERFEICEMM 65.52%. =B HEFR
HE RN F B ET 70 0 AAT/ATT. AAAT/
ATTT F1 AAAAT/ATTTT, R B A FT 4 JE 78 &
IR A SSR 741w i R daxt AR %, X 5K E
FAZAE P EE R 2 SSR AT A5 PRI BL IS i SR A1E — B

32 ETEWEEERBETA SSRFIEHAITH

AR, BEER AP R g, itk
oy T WA FC 4% 52 K0, ZOESE T IF R M
FIHAEE B2 Thrid. SSR ARicIHEA £ &M+
B o) iz R, AR A
WFEFE AR N P B E AT T A
SSR AR B R AR, FE R T LA, A4 EHE
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250 bp

P1

P2 P3 P4 P5

P6

P7

P8

P9

P10

P1~ P10 Jy& 5 7iff 10 X SSR 5147, #7017y DNA Marker, 'WZ5 AN 514 PCR & 8874 7p 5128, & WAl DNA HEFHR OSBRI % HEr #s
\ ZHEBEBHEE. BRI EE.
P1-P10: the first ten pairs of SSR primers as listed in Table 5. The DNA marker is shown in the leftmost lane. Vertical black lines separate PCR products amplified by

different primers. DNA samples, from left to right, are from six Toona sinensis germplasms: Ankang (Shaanxi), Shiyan (Hubei), ‘Flamingo’,
Chengdu ‘Chuanxianghong No.1’ (Sichuan), Fuyang (Anhui), and Honghe (Yunnan).
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&2

CRENG L TN LS

10 X} SSR 5|447E 6 BEEM R R HBLEER

Fig. 2 Amplification results of 10 SSR primer pairs in six Toona sinensis germplasms

%46 & A I A s BN 155
x5 BTERERAFLNBASIMER"
Table 5 Information on a subset of primers designed from the Toona sinensis genome

Elk/E DRSS kel SSR 475 TR AN B EAZEMN
Primer No. Primer sequence SSR motif Size of product /bp Polymorphism
Chr01_64030 S S LA (AT)6 193 i
Chio1_206412 R: TCGAGGTTACACATGCATAGTA (AAD) 1 e

.
!
o FomemaGeccoTore gy x
e
s RIOMCIOGTAONTS qurs e
i ITCIMOICGIOeRe s

Chr02_ 117663 R TTCACCAGCAGTCACCATTG (467 152 “
Qo SIOMGONOTCTO o
et G TR
Chr03_6063209 e AA A (TATTT)S 204 —
CHO3$3SI36 1 G AGAGAATGCAGTGAAGAA 103 143 “
Chr03-16027454 F: ‘;‘{:CTATGJ CGTGTCGT(’;gTGT%AGACGT‘?égTT (CCAAG)6 148 s
s SOOI oo s
Chios 4986390 R: AAGAAGTCAGCACGATTGTACA Mo 206 e

:
Chr04 9856519 FRGFCF}E%?I:E}(;?}'CT%?;FCC i[‘%];gTT(‘}Aﬁl“G (TTTTCA)S 175 —
cws s OCHGCIOICCTIOONNS o
T FROREAA RBP4, “— indicates that no amplification products were observed.
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5 3

W B2 Xy 4 Y, 2R E 45 P R A Dynal
Whdk & A R T EH A DR E 0, N SSR
FRACITT R BE5E 7 A, JmaEsk, Ty sk PO
FREEE P AT EEERANFERFLTET
EST-SSR fxic, (HHEEHR, Frad&mEREE
B, HI7e o w4 5L K41 E i SSR HFAE
5 EER. B s a0 R 1 R
FRAS )RR S B AR, Bk R BR 2 WP S8 B T 4 6 DR 4H
S O o 3PS EA SRV A 2 €7 Wl e A i e A
KRR Tz R PP ARHE R T 4N
HFFIIF R SSR bric 7k, FIH Bk =
5 JE DR 2 A % e ) SSR AL AR IH IR R T 104 813
XF SSR 514, FHEBEWLEIAL T 1 ~ 4 5 QL fk )
20 XF 514, BUF S B S PE R . S5 R EOR,
Horb o X 51 e AR A A R PR B R4 8
B R A, (LA 45.0%. 1 BRI A bR
R 4H 7 B JF & SSR ARiC A %I4T, frid H& 2 &
PEE S nT MR S A R AR, T DAY A
FHF K B SSR Aric 1 BA — @ H i) 2 & Mhbrid .
J& B2 TT DUARHE SSR bR ic e e itk b 1) At o
P 51 BUE 4 B bR iC HEAT 2 S PRI E AIGE, M
Mg —EE58 e, 2SMEE. TEER
(1% 0> SSRARICHR R, N J5 S5 b Pt 8 5 465 7
FREETEM AT, DNA 2138 S 0 R A% B 4
fENE 7N el AT N v R i M= R
ARIH.

4 £ B

AT B SEIEEA P ST
308 421 4~ SSR Az fi, &7~ | FHEE K4 SSR 77
A0 3B MR 2 FEVERRAE . B A% G2 51 i ik 45
G W PCR M7, )it 104 813 XF SSR
5190, FEBEHLIEE 20 XF 51347 PCR #74, TFSE
BT H R R AT 5T K SSR frid i ms A R
UF I RTAT PERI AT SE M, N5 SR M P R 5 0 1) I F
KA AL B MR T FE 19 SSR 4> Fhn
e FE YR
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