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Development and application of EST-SSR markers in Hevea
brasiliensis Muell. Arg.
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Abstract: Three thousand and ninety Unigenes were obtained from 10 778 Hevea brasiliensis ESTs. Four hundred and
thirty SSRs were distributed in 353 Unigenes, which accounts for 11.42% of the total number of Unigenes. The frequency
of SSRs was 1/3.93 kb. Dinucleotide and trinucleotide repeats were the dominant types among the obtained unigenes, ac-
counting for 63.49% and 32.09%, respectively. TC/AG, CT/GA and CTT/GAA, AAG/TTC, and AGA/TCT were the most
abundant motifs for dinucleotide and trinucleotide motifs. One hundred and forty-eight primer pairs were designed by
PRIMERS.0 and 21 primer pairs were synthesized. Among them, 15 primer pairs can produce clear and stable bands, and
the PCR products were screened in denaturing polyacrylamide gel following silver staining. Genetic diversity of 44 rubber
clones were investigated with these primer pairs, and a dendrogram of 44 rubber clones was built. The results indicated that
it is an effective and feasible way to develop EST-SSR markers from H. brasiliensis EST sequences, and the primers de-
signed in this study can be used in genetic study of rubber tree.
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EST-SSR EST-SSR
SSR
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’ 1.1
(Hevea brasiliensis Muell. Arg.) 44
1
F1 MR RRAKIR
1 RRIM600 23 Reyan7-18-55
2 GTl1 24 Haiken6
3 RRIM703 25 Haiken2
4 PR107 26 Haikenl
5 TIAN873 27 Yunyan77-2
6 RRIC100 28 Yunyan77-4
7 PB260 29 Yunyan277-5
8 RRIC36 30 Yunyan68-273
9 BPM24 31 Wenchang217
10 RRIM712 32 Wenchang7-35-11
11 Reshi5 33 Wenchang]1
12 Reshi8 34 Wenchang33-24
13 Reshil0 35 Wenchang193
14 Reshi21 36 Zhenxuanl
15 Reyan93-59 37 Baoting155
16 Reyan7-33-97 38 Baoting933
17 Reyan7-20-59 39 Baoting235
18 Reyan2-14-39 40 Baoting3410
19 Reyan78-3-5 41 Baoting911
20 Reyan8-79 42 Dafeng78-25
21 Reyan8-333 43 Dafeng95
22 Reyan88-13 44 Dafeng78-184
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1.2
1.2.1 A% DNA 4942
DNA CTAB®

1.2.2 EST#9RF 5/

NCBI (http//:www.ncbi.nlm.nil.
gov/sites/entrez) 10 778 EST
; CAP3 EST ,
Unigene; SSRIT Unigene SSR
, 5 .,
2 3 4 5 6

1.2.3 EST-SSR 5| #% it

SSR , 15 bp
Unigene, PRIMERS.0 SSR ,
: GC%  40%~60%,
15~25 bp,
5, 100~500 bp;

1.2.4  PCR 4 3% Fo 21 T8 79 s Bt M B8 I 3k

PCR 10 uL, 2xTaq PCR
MasterMix 5 pL( ),
0.2 pmol/L, DNA 20 ng,
10 uL 94 4 min,
35 s 94 1 min,
455,72 1 min, 72 10 min PCR
Mastercycler Gradient PCR  (GERMANY)
PCR ,
55 +£8
PCR 6% PCR
, 6x )
95 7 min 3 min, 1.5 uL
, DYCZ-24B ( )
I1xTBE, 200 V 30 min,
175V (BIO-RAD P3 ) 100 min
; Bl GS800
(BIO-RAD) , pUC19

DNA/Mspl (Hpall) Marker
1.2.5 ZIEHE

0, 0 1 POPGen
NTSYSpc 2.0
(Simple matching coefficient)

(Genetic similarity, GS),

UPGMA
GS = (at+d)/(atb+c+d)
a: ;b ¢
;d:
1.2.6 Unigene % f& )|
GenBank Blastn SSR
Unigene ,
2
2.1 EST-SSRs
CAP3 3090 Unigene,
SSR 353, ( SSR
Unigene Unigene ) 11.42%
SSR Unigene , SSR
287 2 2 SSR 66
3090 Unigene 430 SSR ,
3.93 kb EST-SSR EST-SSRs
2
SSR , EST-SSR
( 1,a~d),
%2 BERR EST-SSRs M 45 &
EST 10778
Unigene 3090
SSR Unigene 353
SSR 287
SSR 66
2 SSR 57
3 SSR 7
4 SSR 2

273 (63.49%)
138 (32.09%)

6(1.40%)
3(0.70%)
10(2.33%)
SSR 430
Unigene (bp) 1690831
SSR (kb) 3.93
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#3  HREEHI R 15 EST-SSRAL = B HF 1%

/GenBank (5'-3) Ta( ) (bp) Ho Hg
HSSRO01/EC605199 (€T Eﬂ é‘é??f::fféggéﬁféﬁﬁf& 57.8 254 0.3636 0.3553
HSSRO02/EC607632 (AD)n g: iﬁgggﬁg?ﬁgfgggﬁééﬁg 62.8 269 0.0455 0.3553
HSSR004/EC606056 (T f{:: éi%%i‘ég%fgfggfgéﬁgg A 59.8 139 0.4773 0.4778
HSSRO05/EC609877 €Dz Eﬁ é%ggﬁigzi%ﬁé’éﬁgéﬁgi 62.8 236 0.2571 0.4807
HSSRO06/EC609548 (€O E: égcc;i%%gcc(}c&i%i?%zii 61.6 150 0.7045 0.8393
HSSRO08/EC609578 (CDa(TA)s g gi%’éiﬁggﬁgig:g’é%% 47.2 234 0.5909 0.5593
HSSRO09/EC608474 (TA)s E:: %%%i%%’ééﬁl%ﬁfé‘g :TT]’}GGA 53.4 232 0.2500 0.2213
HSSRO10/EC608003 (GCACCA)o Eﬂ %i%ﬁg’g%gg%g’}%‘:?égfg 49.5 279 0.8286 0.7979
HSSRO11/EC608677 (IO g i%i%gi%%ifggggéﬁéﬁé A 513 132 0.2955 0.4809
wssrowEceossso  (CAD  FiCCGCCTCAAGAAGAACAAAG 197 os6s7 01531
HSSRO13/EC604892 €Dz Eﬁ %i%gg’?giﬁégg’éiﬁﬁgi N 57.8 273 0.3636 0.3083
HSSRO14/EC609705 €D Eﬂ %i’éﬁ%g%?fgfg AcgggigA 55.6 211 0.2273 0.2038
HssolsiECeursie  (MADis  FiCOACTGCTGCTGIGACAAAT 216 06366 05T
HSSRO18/EC608804 (AG)ia Eﬁ iﬁégﬁggggﬁi%ﬁﬁ’%ﬁ 51.3 295 0.5682 0.5034
HSSRO19/EC604918 (ATT):3 Eﬂ %%ﬁégg%TTTTTTingTTTGTCCT:g G 51.3 166 0.6818 0.5849

s Hg: ; Ho:
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/GenBank
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HSSR001/EC605199 X58710 6e-20
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