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Identification of Rubber Tree Clones Based on Simple Sequences
Repeats Molecular Markers
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( State Centre for Rubber Breeding , Rubber Research Institute, Chinese Academy of Tropical Agricultural Sciences/Key Laboratory
of Biology and Genetic Resources of Rubber Tree, Ministry of Agriculture and Rural Affairs , Haikou 571101 )

Abstract: Rubber tree is an important tropical economic crop. Rubber clones are mainly identified by
morphological characters, which is difficult due to the minor morphological differences among them. In order
to establish a stable, accurate, and efficient method for rubber clone identification, 5 ( out of 426 ) pairs of SSR
primers with clear and stable amplification profiles were selected as core primer sets. Based on these primer sets,
high throughput genotyping of 129 rubber tree clones were performed. A total of 71 bands were detected, all of
which were polymorphic. The average PIC of the primer pairs was 0.69. According to the polymorphic bands,
specific DNA fingerprint of each clone was successfully constructed, and all of the specific DNA fingerprints were
converted into quick response ( QR ) code. The results indicated that an effective method for rubber tree clone
identification was constructed, which can provide sufficient technological supports for the protection of rubber
tree clone intellectual property.
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Table 1 Information of plant materials used in the study

i i U i sl U i rifi e e
Number Clone Source Number Clone Source Number Clone Source
1 RRIM600 TSRPGE || 44 K 78-184 G| 87 L1 72-5 b
2 GTI1 ENEEJETE || 45 KE318 | 88 {57 32-33-10 |
3 RRIM703 LRPEIE || 46 KE17 | 89 RRIMS503 LR PHE.
4 PR107 ENEERVEIL || 47 K 78-50 LS| 90 =911 |
5 IANS873 ey 48 KE 99 EHE| 91 K 989 GRS
6 RRIC100 Wr2e || 49 Kl 17-155 ] 92 MEE 3 ]
7 PB260 P iR 50 K& 64-36-101 [ 93 = 3414 rhE
8 RRIC36 WrE e || 51 A 3-11 | 94 K%y 64-36-100 CHE|
9 BPM24 ENEERVEI || 52 R | 95 K& 17-48 |
10 RRIM712 IRPEIE || 53 ]V 6-68 | 96 SCE 24-29 |
11 M 509 LORPETE || 54 [E= T 97 AL 40-14 T
12 R 523 oRVEW || 55 I 1-97 LS| 98 ik 245 GHE|
13 R 525 LFPET || 56 R 70 o 99 PB255 LR PG,
14 L 628 PG || 57 mfE 37 i 100 RRIC89 W
15 I 93-59 i 58 I 6-47 i 101 bl 38-6 |
16 PR 7-33-97 i 59 i 6-62 | 102 B 178 AR PG .
17 A 7-20-59 s 60 A 4-19 | 103 R 179 LR PH .
18 HAIF 2-14-39 s 61 A 4-51 LS| 104 L 501 LR PG,
19 FHIF 78-3-5 s 62 552 3406 rr 105 B 502 LR PGL.
20 A 8-79 i 63 st 3412 i 106 HE 514 = SN2
21 AIF 8-333 i 64 P 78-11-66 i 107 B 515 Tk Py .
22 I 88-13 | 65 T 4 | 108 ME 516 AP
23 HAIF 7-18-55 i 66 A 217 | 109 B 524 LR PHE.
24 R 6 s 67 AT 6-231 LS| 110 K 21-65 s
25 MR 2 EHE| 68 PB86 L JuiNA 111 RRIM725 LR PG E.
26 MR 1 i 69 PB235 HAPE 112 PR 191 LR PG,
27 = 77-2 i 70 SCE 238 o 113 RA LR PG,
28 =it 77-4 i 71 E 162 i 114 B 194 LAPE R
29 = 277-5 | 72 SCE 215 | 115 B 87-4-26 |
30 A 68-273 i 73 Kil 68-38 | 116 RRIM623 LRPH.
31 XE 217 G| 74 Kk 21-38 EaE| 117 B 161 3R VG
32 WE 7-35-11 i 75 AT 6-18 rrE 118 FHF 99-2 CHE|
33 XE 11 o 76 KAT: 31-45 Gl 119 PB 28/59 LR PG,
34 CE 33-24 i 77 RRIM71 LR p 120 HE 192 = 2
35 XA 193 i 78 RRIC52 LSS 121 B 165 A PG R
36 ik 155 i 79 RRIM501 L LRI 122 M 167 A PH .
37 Pz 155 s 80 RRIM612 PG 123 it 2-73 |
38 152 933 EHE| 81 PB5/63 VG 124 ML 187 LR VYL
39 sz 235 s 82 PB5/51 HRPE 125 I 171 LR PG L.
40 55 3410 | 83 RRIMS03 HAPGI 126 PR 181 LR PG,
41 {911 o 84 Tjir 1 ENEEEPEWE || 127 RRIM 717 TR PUA
'y} KF 78-25 i 85 AV1734 ENEEJRPE || 128 93-114 |
43 KF 95 i 86 i 71-22 | 129 wHE 141 |
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Table 2 Information of SSR primers used in this study

EiLY Hics SIFEI (s - 3) SIFEsI(s - 3) BJAREE(C)
Primer GenBank No. Forward primer Reverse primer Annealing temperature
HGSR24 AF221702 atctgcataatagttgtaaccaca agctctcatcatagtgaagttctgg 55

HGSR36 AY486908 catctccaccacctaca aggagagcaataaccaac 51

HGSRS50 AY486894 atcaagcaaagaaacctc gtaagtgctcaacctetgt 58

HGSRS5 AY486889 tatggctatgttctgcetatge ggactcttgatgattttggtt 58

HGSR73 AY 135657 tcggttggtttaccatgaca acatcacatgagtgtatctgatctc 58

2 ZEREHWH

2.1 SSR #%:i5| ¥i5 ik

A 5% 3 0 2 T H 3 A 4 SSR 51 ) Fl EST-
SSR 5| W40 11 426 %t SSR 514, et #2432 45
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MLIEEE 22 A TFIAE S HEAT SSR 434, 9734 7= 1)
FHER Yo PEATAG I (/& 1), AR I 1 38 4% TR ff 22 el
HGSR24 . HGSR36 . HGSR50 . HGSR55 . HGSR73
85 XM R e HEA F | 285 1Az
519, TR AR B R 5 A e S0 . AR
Lo 5 X5 14 HE R 2H SSR 514

16 18 19 20 21 22

1 2 6 7 8 9 10 11 12 13 14 15 17 1 M
ESEFFERREETEINE TSz ® T
1~22: 24 22 DBEHLEEAYEE S ; M: pUC19 DNA/Mspl ( Hpall ) DNA Marker
1-22: 22 random samples, M : pUC19 DNA/Mspl ( Hpall ) DNA Marker
B 1 5% HGSR50 ¥ 154 R
Fig.1 The amplification profile of primer HGSR50

2.2 Bbs|kilEE i

FIH S XF 05 W1t BTG #E b1 T SSR 44T,
254 T R RN UK R AT L R A R, g5 SR AR
SXTTIYALY s 71 SR B, & 2 B &,
SRR Tt 14 SR 2B MR, 51T
¥ PIC {H M 0.69, H: v 5] 4 HGSRSS BE £ i £ 20

®3 RAB-S|NEITEENGRK AT

Table 3 Rubber tree clones identified by single SSR primer pair

AN G EE A A R ) s A 5 1 4, PIC {ELIk 2]
0.81. FIFHEA5]4) HGSR36., HGSR50, HGSR55 .
HGSR24 At £ 48 17 M K55 55 DNA $8 480 [#l i,
H K BERE LN 129 i BB — AT 2051 (3R 3),
FAR P RHE AN [R5 | 21 A B AT i — AT X 53
(£ 4), LA TR TR X T,

5|4 Primer

B Rubber tree clones

HGSR24
RRIMS803 , RRIM503
HGSR36
RRIM612, RRIM717
HGSR50 AL 40-14 . RRIM600 . RRIM703
HGSRS55

P 7-20-59 B 4-19, = WFOLL, SC B 11 BF ik 145 RIB 21-65  #U R 178 4 B 191 #4 B 167 . # B 171 . PB260,

HAIF 78-3-5 HHIF 6-47 Pk 15 EF ik 2 5 A5 235 KA 17-155 (LM 38-6, P B 628 PV 191 #4171 RRIC52 .,

AT 78-11-66 i B 1. = WF 277-5 AR5 235 AR5 3410, K F 95 K 78-50 ik 2 5 #4514 RA [ PB28/59. PB260.

PB5/63 ., AV1734 ,RRIM703 , RRIM71 , RRIC100, RRIC52

R4 FASIMASHTEERBAmT

Table 4 Rubber tree clones identified by multi-SSR primer pairs

5|4 Primers

R P Rubber tree clones

HGSR36 + HGSR24

PR107.RRIC36,RRIC89, RRIM623 , RRIM712, RRIM725 . PB5/51 . PB255 ., PB235 ., #4 & 509, # 12

6-18 AT 87-4-26 AT 6-62 FAHITF 4-51 FHIF 217 AT 6-231 3T 7-33-97 FAIF 2-14-39  FAATT 88-
13 A 7-18-55 W R 6 IR 2 =W 77-2 . = fF 77-4 SCE 7-35-11 3CE 33-24 0 E 238 . XL E, 215,
B 24-29 K3 78-25 KT 78-184 . KE 117 . KIK 64-36-100 . K14 17-48 K14 68-38 . KA 21-38,
FAF 31-45 A58 155 45 32-33-10 1 F 141.93-114
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HGSR36 + HGSR24 + HGSR55
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HGSR36 + HGSR24 + HGSR55 +
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Fig.2 Cluster analysis of 129 rubber tree clones
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2.4 BERBIMM SSR HFHELUEE

JICHAME— 2R , 3o — 2R i ] A R BB O

HRAJE 5 %5 SSR 51 7E 129 173 45 A Kk B b TERR B din 45 AT R o[BI, S 1 I D7

ARG AE IR NI B AT, TR BE i, K 20 37 7R 280 2 B e A Al T 4148 114

A fiy

XIGIHIAERTRE R A G AR AR 4 AU BTRIA (3R S), i 9 205 nTARAS B O B4 k5 S0 3%

Borgmhty, AP RDLEAT 1 20 (804 BOTRAIME R
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Table 5 Details of numerical DNA fingerprints of rubber tree clones

G A B4 . A Hir'5 A EEE

No. Clone Numerical fingerprint QR code No. Clone Numerical fingerprint

1 RRIM600 05150818090903060808 15 A 93-59 10151818091102050909
2 GTI 05111218071402050808 16 It 7-33-97 13140811121405060808
3 RRIM703 10151017070701060808 17 I 7-20-59 05100815111502060809
4 PR107 10131518071406060808 18 Pf 2-14-39 05100811071202020808
5 IANS73 05151818071405060508 19 A 78-3-5 01040818071401050808
6 RRIC100 05101221141402060808 20 AT 8-79 08100815070905060808
7 PB260 05051420071605050909 21 BT 8-333 05110818071402020808
8 RRIC36 05131115121205060808 22 A 88-13 05081618070905050813
9 BPM24 15151218121202050808 23 Af 7-18-55 05130203091505060808
10 RRIM712 05050818121402050913 24 R 6 05101515091405060808
11 B 509 10111218070705050808 25 R 2 13141118091205050808
12 L 523 05151818071402050808 26 MR 05151014071505051013
13 B 525 10151218070702060808 27 = 77-2 10101118091502060808
14 L 628 02041818070905050509 28 =l 77-4 05101818121202050808
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No Clone Numerical fingerprint No Clone Numerical fingerprint
29 =W 277-5 10141123071502050813 47 K 78-50 05101423070705050808
30 = 68-273 10131215070902050808 48 KF 99 13151823071505050808
31 B 217 10151115091205050808 49 K 17-155 06101823070705060808
32 CE 7-35-11 05131518121405050808 50 K% 64-36-101  10131523070905060813
33 A1 13151518050705050808 51 A 3411 10150808090906060913
34 CE 33-24 13150811091102060808 52 gl 10100815070906060808
35 XE 193 10151518091201050808 53 7 6-68 05151218071202050808
36 EE 15 05181818020402050808 54 Mt 1 10151121090905050910
37 5z 155 05131118070900000808 55 F T 1-97 05150818071202050816
38 -5 933 05151118070902050910 56 B 70 05081518091205050913
39 Pt 235 05141018091202060708 57 R 37 05101515070706060808
40 5% 3410 05131418071405060808 58 Bt 6-47 06151818101202050808
41 frEs 911 05130818071405050808 59 A 6-62 05081515101205060813
42 K 78-25 05101121071405050808 60 I 4-19 08101118091002050813
43 KF 95 05101214060805050808 61 At 4-51 08151115091505060813
44 K 78-184 05101218070905060914 62 55 3406 05081518070705050813
45 HKE 318 05100815070705060808 63 5 3412 05080818070702020808
46 K+ 117 10100808071402060814 64 I 78-11-66 11150105071502050608
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gy L Begien i G5 mn A BFHREL

No. Clone Numerical fingerprint QR code No. Clone Numerical fingerprint
65 T 4 05150818071202050608 83 RRIMS803 10151212151502050808
66 A 217 10150811071202050814 84 Tjir 1 15150815071202050808
67 P 6-231 05101518121402060808 85 AV1734 10100915070902020808
68 PB86 05151518071205050808 86 FE K 71-22 10150818091102021313
69 PB235 05150815091202050808 87 Z15 72-5 08101315070902040816
70 SCE 238 05050815070702050916 88 4 32-33-10 13151118111202050808
71 CH 162 13151121071506060816 89 RRIM503 10101212071102050813
72 B 215 05101118090905060815 90 =HF 911 15150818071002050816
73 KiE 68-38 15150818091402050813 91 K& 989 05150818070902050808
74 K 21-38 10140811071205050808 92 R 3 05101113070702050508
75 HHF 6-18 10151118121405050808 93 PR 3414 10151212070902050813
76 FAT: 31-45 11151218111202020816 94 K% 64-36-100  10131523121405060813
77 RRIM71 05050718091402050808 95 K 17-48 05151521090905050808
78 RRIC52 05161217121402060808 96 SCE 24-29 10131115071206060808
79 RRIM501 10101212070902050813 97 R 40-14 05150818070901010909
80 RRIM612 11111818070702020808 98 ik 25 13161117091402050808
81 PB5/63 10152023070905050813 99 PB255 05111818070902050909
82 PB5/51 05151821070702050808 100 RRIC89 10141518071402050810
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G A B - s A BFHREL
No. Clone Numerical fingerprint QR code No Clone Numerical fingerprint
101 AL 38-6 10181821070902060813 E@ﬁf 0} 116 RRIM623 10150820091502050808
s
102 R 178 05100821091302040707 117 R 161 13150815121402060808
103 B 179 15151818071202050808 118 I 99-2 05080818091202020808
104 AR 501 05151818111202050808 119 PB 28/59 08151016000005060208
105 B 502 10111218070905050808 120 R 192 11151521091402050808
106 R 514 05152121070902060808 121 R 165 15151818121202050808
107 R 515 13150811070706060808 122 #E 167 05111818061402050909
108 B 516 13181113070902050810 123 B 2-73 13181113070902050808
109 R 524 05151218091105050808 124 R 187 15150820091206060808
110 KB 21-65 05100811121506060808 125 AR 171 05100818061102050808
111 RRIM725 11151821111405050909 126 B 181 05171818111402020808
112 B 191 09151618010902050107 127 RRIM 717 08110818091102050814
113 RA 05152122071502050308 128 93-114 10110818091202060813
114 R 194 13151118071502050913 129 wHE 141 11151212070902050808
115 HAIF 87-4-26 08101118060802051314
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il PR107 F1E 24 PUE 7 Bl RRIM600 2 tH FUAF il
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