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Abstract: Objective To analyze the genetic diversities and phylogenetic relationships of Gynostemma pentaphyllun
germplasm. Methods Genetic diversities and phylogenetic relationships of 48 G. pentaphyllun germplasm from 12 provinces
in different ecological environments were analyzed by inter simple sequence repeat (ISSR) molecular makers. Results (1)
Fifteen primers were selected from 100 primers which had clear and stable polymorphic bands. A total of 214 loci were
obtained, including 206 loci, on average, amplification site of each primer 14.27 and polymorphic loci (PPL) was 96.26%. The
averagely observed number of alleles (N,), effective number of alleles (N.), Shannon information index (l) and Nei’s genetic
index (H) were 1.962 6, 1.335 8, 0.221 1, and 0.359 8, respectively. The enetic similarity coefficient (GS) ranged from 0.57 to
0.96. Cluster annlysis with UPGMA method showed that the 48 testing materials were divided into four groups at the level GS
0.72. Conclusion The results of ISSR analysis reveal that G. pentaphyllun germplasm has a higher genetic diversity level and
the genetic relationship is not entirely consistent with geographical distribution and ecological environment.
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Table 1 Experimental materials and sources

' KAEHh A H/m S

1 e ph 2 573 103°50.103'E, 29°51.199'N
2 Tt 1 775 108°06.873'E, 27°06.929'N
3 T it 3 2 802 108°06.461'E, 27°07.119'N
4 B 22 I 917 108°03.843'E, 26°58.573'N
5 GiOAK:TY 1 566 108°42.393'E, 27°53.958'N
6 o rE st 542 100°56.636'E, 21°51.076'N
7 =BG 584 101°35.241'E, 21°37.621'N

8 = B sk 2 A ) [l 596 100°47.667'E, 22°01.102'N
9 7 1638 101°02.668'E, 22°51.491'N
10 R KA 1 739 110°26.393'E, 29°18.765'N
11 W R E S 2 1087 110°29.425'E, 29°23.004'N
12 EREE L 851 106°23.485'E, 29°50.455'N
13 VYT 1 872 103°23.485'E, 29°50.455'N
14 VYN 2 905 103°28.554'E, 30°55.163'N
15 BV T Bk 1523 103°29.715'E, 33°33.664'N
16 T R 1563 110°25.973'E, 34°29.344'N
17 VAT T L g 1026 111°27.880'E, 33°16.982'N
18 BB 51 120°21.997E, 30°26.793'N
19 JUPEEEAR 1 479 110°16.205’E, 25°15.375'N
20 JUPEEEMR 2 480 110°16.478'E, 25°15.305'N
21 JUPEREYA 1 141 110°28.294'E, 24°43.483'N
22 JUPEFEYA 2 141 110°28.285'E, 24°43.475'N
23 4T 1495 110°06.569'E, 23°58.063'E
24 I 475 2 1215 110°06.770'E, 23°58.368'N
25 JUUE R 1 372 106°43.492'E, 22°51.329'N
26 JHE R 2 401 106°43.244'E, 22°51.484'N
27 iR 83 107°48.176'E, 22°33.871'N
28 WALATIE 456 109°43.098'E, 32°18.655'N
29 Wb EA 805 110°44.003'E, 31°54.829'N
30 Wb E 2 848 110°42.675'E, 31°53.656'N
31 Wb A A 4 2705 110°14.305'E, 31°26.901'N
32 Bl A= 1 500 110°02.305'E, 30°14.433'N
33 bl Bl sy 904 109°11.112'E, 31°25.070'N
34 bl B A=A oS 537 109°29.054'E, 30°00.271'N
35 WL g 524 110°00.567'E, 29°53.197'N
36 R E 249 118°08.706'E, 26°25.297'N
37 AR H 539 117°76.391'E, 26°08.127'N
38 A T 278 117°27.611'E, 25°31.494'N
39 WA 546 117°00.905'E, 24°58.442'N
40 St e o 243 117°13.279'E, 24°53.888'N
41 BEVEPF 1 1084 109°16.871'E, 31°89.390'N
42 Bepar-AF) 2 963 109°16.140'E, 31°88.034'N
43 Bepa A1 3 775 109°25.505'E, 32°20.580'N
44 B vE 1 F 4 759 109°24.318'E, 32°21.537'N
45 Vg P-F) 5 675 109°25.061'E, 32°20.771'N
46 ZRAEE 94 117°10.269’E, 31°50.089'N
47 CREE 2 111 117°10.214'E, 31°50.483'N
48 I 7P T 908 DA 25 46 I8 W e i 0 ] Ay R P 2 I
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JBE W T TR B EAT AR, R AR KA, G AE
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2 HBRE5NH
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UBC-807 Xf 48 4 Bl i iy 4 48 Bl DL I&T 1. #5342
MG vk 25 o, 15 55 1338 214 /M AT
P Z AL A 206 A, -3 PPL ik 96.26%:
NG AL S 10~18 4, FH) 14.27 4, Hrp
ZARMEM S 9~18 4, FH 13.73 4 518
UBC-807 . UBC-862 . UBC-866 . UBC-887 .
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Z MR EIE 100%, 514 UBC-834 (£
PR AL 88.24%, b UBC-888 4 M4 A7 i d
%, N 184, 5% UBC-864 ¥ {7 sid/b. X
W B A 4 i W Pl 5 R TR A A R ) a4 AR
5, H ISSR 7 Fhnid BEA R H M2 T /K7 L4 7R
PR IR 2 35 1 .
22 BEZHMESH

¥ 48 MBI ER A ENR) ISSR 4 B 1A 4 A
POPGENE32 AT 0, 4553, S iEFh
JEAEBHEEE) Nyy Neo 1 AT H 2359004 1.962 64 1.335 8.
0.221 1 1 0.359 8.
2.3 ERfERINES T

GS A& H ok AR AR BN AR TR) AR AU BE 1 1
280, SPRARUR BN S, AR RO, gt
A3 e —ErE R, 48 4y 4Bl Rl UTUR R E] )
GS ZZLEH K 0.57~0.96, ¥k 0.72. 1 GS 3k
PRI B AT (B 2) w4, BHEARLYE R BE
BAETPAE 0.60~0.75 N, Jir ity Lt isiis 88.21%, 1t

5 6 7 8 9 10 1112 1314 15 16 17 18 19 2021 22 23 24

1~48 & is, 952 1 M-Marker
1—48-Accession of G. pentaphyllun germplasm reseources, numbers were showed in Table |  M-Marker
1 514 UBC-807 X 48 {34 AR i #h SR 35 IR 4T 15 1%
Fig. 1 ISSR amplification result of G. pentaphyllun with Primer UBC-807
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Table 2 Sequence and amplified loci polymorphism of 15 primers
CIL/ELRG 5 (5°-3)) B GRSE/C 7 mi EZOAEE PPL/%
UBC-807 (AG)T 50 14 14 100.00
UBC-831 (AC)YA 53 14 13 92.86
UBC-834 (AG)KYT 53 17 15 88.24
UBC-840 (GA)RYT 53 17 16 94.12
UBC-841 (GA)YC 55 14 13 92.86
UBC-861 (ACC)4 60 14 13 92.86
UBC-862 (AGQ), 60 14 14 100.00
UBC-864 (ATG)s 48 10 9 90.00
UBC-866 (CTC)s 50 13 13 100.00
UBC-879 (CTTCA); 40 14 13 92.86
UBC-887 DVD(TC), 52 14 14 100.00
UBC-888 BDB(CA), 52 18 18 100.00
UBC-889 DBD(AC), 51 14 14 100.00
UBC-891 HVHTGTGTGTGTGTGTG 51 13 13 100.00
UBC-895 AGAGTTGGTAGCTCTTGATC 55 14 14 100.00
P — — 14.27 13.73 96.26
Bt — — 214 206 —
J U
44
48
46
47
45
3 1
§ 37
= 41
42
43
— 4 \
6
29
31
14
] 19 1
1-0.55~0.60 2-0.60~0.65 3-0.65~0.70 4-0.70~0.75 5-0.75~0.80 1 E %(5)
33
6-0.80~0.85 7-0.85~0.90 8-0.90~0.95 9-0.95~1.00 %g
e e . e M )
2 48 BEREMREARBERMERBARHS —
2
Fig. 2 Genetic similarity coefficient of frequency = — 22:;
distribution on 48 G. pentaphyllun germplasm reseources \—: %% 11
S S0 RN -, 2. > 2
IR [ A A PR LR U (AR PR S Sk, 2 3
- g s ey L shed . . 12
PER e HeP SR GO R B R T e 5 1 i3
2 A, GS {HA 0.96; GS SARHIKIE T P FH 10 v
N . . o 14
P 1 AP 12 R 5T, GSAER 0.57, SR&K | 2
- STt e o [
BRI o LTI R 48 1 20l i P 5 BE I A A% 7 K | 2
N N il <he | DAL B AL AL B L
PR, AR B AR . 065 073 080 088 096
HX A L\ 4
24 BESWR MR H

FIFH NTsys-pcl.2e A1) UPGMA X} 48 /iy 48
JBEWE T STODRLEAT SR M I 3 SR IS 43 SO I
(B 3). g5 eor, BEpRlLLs AL R 2L 0.71
OGR4 K2 B 1 280 14 R TA K

3 48 MR RREEFHRZEIR UPGMA R EE
Fig. 3 Dendrogram of cluster analysis based on ISSR of 48
G. pentaphyllun germplasm reseources
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