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ISSR Analysis for genetic diversity of Polygala tenuif olia in its main production area
LIJia', FANG Mirfeng', ZHOU Tiarhua', YANG Jia', LIU Su’, ZHAO Gui-fang'
(L Key Laboratory of Resource Biology and Biotechnology in Western China, M inistry of Education, College of Life Sciences,
Northwest University, Xi an 710069, China; 2 Institute of Botany, The Chinese Academy
of Sciences, Beijing 100093, China)

Abstract: Objective To discuss the genetic diversity of Polygala tenuif olia in its main production
area. Methods The genetic diversity of ten populations of P. tenuifolia from its main production area
Shaanxi, Shanxi, and Hebei Provinces, was analyzed using ISSR markers Results Twelve selected ISSR
primers generated a total of 276 fragments, 271 of which were polymorphic fragments. T he cluster analy-
sis showed that wild and cultivated populations from the same geographical area were clustered first. Ge
netic variation of both wild and cultivated populations occurred mainly among populations, and the genetic
diversity of cultivated populations was lower than wild ones, but both of them were not consistent with the
isolatiorr by distance model Conclusion T he results of cluster analysis agree with the fact that cultivated
populations are derived directly from wild ones nearby. It was its own reproductive biological features and
the current extensive cultivation that resulted in the genetic pattern of P. tenuif olia Such analyses can of

fer necessary molecular biological reasons for the utilization and seed breeding of P. tenuif olia
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Table 1 Accession data and genetic diversity for wild and cultivated populations of P. tenuif olia
(N) (E)
PPB/ % h !
WHY 3507 116017 20 55 07 0 189 5 0 2854
WYC 34 50 11634 20 52 54 0176 3 0 2665
WXJ 3530 11607 13 37 32 01315 0 1962
WPY 3713 11216 20 47 46 01570 0 2372
WTX 3853 11446 20 40 22 0128 7 01958
40 22 01287 01958
93 84 02917 0 443 1
CHY 3507 116017 20 39 49 01333 0 2002
CYC 34 50 11634 20 45 29 01570 02351
CXJ 35 30 11ro7 20 46 38 0 154 3 02326
CPY 3712 11216 20 41 30 01327 0 2018
CAG 38 24 11519 15 52 54 01646 02517
45 00 0 148 4 0 2243
85 51 02427 03731
T 1 000 3
a significant level based on arrange inspection of 1 000 times, T able 3 is same
1.2 DNA 0. 05 mg Primers _ Oct2006 pdf) 9 ISSR
, CTAB DNA, s
1 0% ) 2 DNA 10 BL
(Eppendorf Biophtometer) , 80 12
Q0 1xTE s 25 ng/HL, -20 C s ( 2
10 PCR PTC —
L3 PCR : 200(M J Research, ) PCR ,
UBC (‘http: //www. : 25 ng DNA , 1. 0 BL 10 x buffer ( 10

michaelsmith ubc ca/ services/ N A PS/ Primer

Sets/

mmol/ L MgCL), O 3 mmol/L. ANTP, @ 4 Hmmol/ L.
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Q6U Tag DNA , ddH20 polymorphic bands, PPB), Shannon
10 BL. PCR 94 C 5 min; (1), Nei (h), Nei (Go)
35 :94 C 45 s, ( (Gi), Nei (G+)
, 2, Y= (C+ T),H= (A+ (Nm) (Nw)  Nei (G=)
T+ C),V=(G+ A+ C); N. s N :Nw= (1/Ga- 1)/4
;T )45 s, 72 Hardy- Weinberg
C 60 s; 72 C 7 min N ei , MEGA( ver
2 12 sion 4. 0) UPGMA
Table2 Seqnence of primers GENALEX( version 6 1) ,
(5719) NpL/NL TAlC , (PCA)
N kit erin 30
UBC810 (GA)T 16/17 53 , ,
Eggz: (g;):; fxs :j (‘analysis of molecular variance, AMOVA)
UBC841 (GA)gYC 17/19 58 )
mow g PEPGA verin 13
UBC873 (GACA) 4 15/17 57 M antel ,
UBC881 (GGGGT) 3 19/ 20 58
UBCS891 HVHTGT GTGTGTGTGTG 19/20 50
UBC899  GATGGTGITGGTCATT GTTCCA 18/20 50 2
1. 4 : 1x TBE 2 0% 21 0 20%
, (0.5 Hg/mL EB) ISSR , (D
, 100V L. 5h, DL2000 12 188 276 ,
Marker( ) 23 , 271(98 19%)
(BicRad Labora
tories, ) (PPB=93 84%);
1.5 :ISSR , (PPB= 55 07%)
, , (PPB= 37.32%), 46 52%
DNA , PPB 85. 51%;
1, 0, 01

POPGENE( version 1. 32) (PPB= 52 54%) ( PPB =
(Percentage of 39. 49% ) , 45 00%( 1)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 M
1 UBGB99 WPY 20

Fig 1 Twenty ISSR amplification pattems for population WPY using Primer UBC899

22 : \ ( 3) POPGENE
(Fa) (Ga = 0. 465 4)
05089 Q540 6, (Gst= 0. 389 3) Nw
50. 89%  54. 06% , Q5742 Q784 3, ,
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, 10 CXJ 23 :UPGMA ( 2
WX]J , 0.187 7; CAG (
WHY , 05086( 4 ). 5
3 10 ISSR AMOVA 2 3, 1 2,
Table 3 Hierarchical analyses AMOVA for ISSR variation HY I YC XJ I 2
surveyed in ten populations of P. tenuif olia 1 PY TX(AG)
p o I PCcA ( 3) UPGMA
| %
5
(
4 2187361 2527 5406 <000l ; X ) 2 )
88 2114123 2402 4594 <0001 I nm o, 2 I ,
(
4 1792904 2051  50.89 < 0001 Mantel S
90 1955117 2172  49.11 <0 001 (P> 0 05)
4 10 I( ) D( )
Table 4 Nefs genetic identity ( above diagonal) and genetic distance D ( below diagonal) among ten populations
WHY WYC WXJ WPY WTX CHY CYC CXJ CPY CAG
WHY 0 6997 0 741 0 0 6732 0 657 7 Q7790 0 660 2 0 7311 0 6452 0 6013
WYC 0 357 1 0 763 7 0 6631 0 688 5 0 6580 0 813 4 0 6863 06333 0 6234
wXJ 0 299 8 Q0 269 6 0 6936 06751 0 6810 07229 0 8288 06346 0 6576
WPY 0 3957 0 4108 0 3658 0 694 1 0 6950 0 6275 0 6536 0 806 2 0 7090
WT X 04190 03733 03929 0 3651 0 6560 0 649 2 0 6952 0 681 4 08113
CHY Q02497 Q0 4187 0 3838 0 3643 04218 0 6332 0 6939 0 660 9 0 6588
CYC 04152 0 2065 0 3245 0 466 1 04320 Q0 4570 0 6985 0 647 5 0 6460
CXJ 03132 0 3765 0 187 7 04253 0 3635 03650 0 358 8 0 603 0 0 6390
CPY 04381 0 456 8 0 454 8 02154 0 3837 0 4140 0 434 6 0 5058 0 7537
CAG 0 508 6 0 4726 04191 Q0 3439 0 209 1 0 4170 0 4370 0 4478 0 282 8
1 wiry JAD 1
CHY
: ~CYC ]B o
) oY
- mel' ], °
—“——_[__—::'C ) :[C J a CXJ
— WX] =
CPY ?‘:‘n o CPY
— wey JD . = R CAG
CAG =
—I WTX ]E J g; s WHY
) = * WYC
0.20 0.15 0.10 0.05 0.00 H AWX]
MR + WPY
aWTX
2 10 UPGMA ERA 1(2851%)
Fig 2 UPGMA Dendrogram of ten populations
of P tenuif olia 3 10 188 PCA
3 Fig 3 PCA of 188 individuals from ten wild and cultivat-
31 - UPGM A ed populations of P tenuif olia
PCA ,
B s
) (1)
32 ) s
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