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Genetic Diversity Analysis of Erigeron breviscapus Based on SSR Markers

TIAN Xing, LI Zhong-ji, LIU Xiao-li", LI Guo-dong’
(Yunnan Provincial Key Laboratory of Molecular Biology for Sinomedicine, Yunnan Key Laboratory of
Dai and Yi Medicines, Yunnan University of Chinese Medicine, Kunming 650500, China)

[ Abstract] Objective: To explore the genetic diversity and population structure of Erigeron
breviscapus, so as to provide a scientific basis for its resource protection and rational utilization. Method:
Twelve pairs of simple sequence repeat (SSR) primers were screened out from 243 individuals in 16 natural
populations to calculate the genetic diversity parameters of E. breviscapus, which were then subjected to
principal coordinate analysis and cluster analysis. Result: Twelve SSR markers generated 209 alleles, with an
average of 17.417 alleles per locus. Based on 12 SSR markers and 16 populations of E. breviscapus, the
observed heterozygosity (H,) values were determined to be 0.603 and 0.613, the expected heterozygosity (H,)to
be 0.658 and 0.659, and the Shannon's information index (/) to be 1.443 and 1.446, respectively. The Wright's
fixation index (F,) was 0.123 and gene flow (N, ) was 2.077. Analysis of molecular variance (AMOVA) and

genetic differentiation revealed that genetic variation within populations was the main source of total variation.
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The Nei's genetic distance and genetic identity coefficients were within the ranges of 0.107 (YA and XY )-0.713
(SZ and XZD) and 0.490 (SZ and XZD)-0.899 (YA and XY ), respectively. As demonstrated by the principal
coordinate analysis and cluster analysis, the 16 populations of breviscapus were divided into two clusters.
Conclusion: The genetic diversity of E. breviscapus was relatively high and there existed certain genetic
differentiation and gene flow within and among populations. The genetic variation was mainly present within

populations. All these have provided reference for subsequent study on good germplasm selection of

E. breviscapus.

[Keywords]

Erigeron breviscapus; simple sequence repeat(SSR) molecular markers; genetic diversity;

genetic structure; principal coordinate analysis; cluster analysis

KT 254 LA KT S0 o 5 K3 A4 Tl ik
1200~3 500 m A4 H 1L FTIE =5 L R B 1 B o i Ak 2
707 N N SN 2207 e 2 = S i
oM TE BT CHR S B B A KSR 3 Ik
PGB LIRSS THR IR DI, HAT, KT S AE T
20 LA TR G B RS L S R
SEPIRIIRIT Y . = SR s AL A A A A% O X
HBR R BN 2 E B = 97%, RERZA N4
B 95%" o 1E N = B 18 M 25 b1, i J2 o 0 JF & Y
“HRRRRIN 22—,

B & XF AT 3% 46 25 B4 75 5K S 09 AN Wi 3 R o)
A BRI A R4S B A U 2R A ke B A R T
JE N H 8 25T R Al A 7 T I 2 4T 2%
A6 B 43 A B b X AR D B AR 25 At A AT T
TR\, N TR C L N IT 356 25 M 19 2ok
PR P, X AT 3246 BUR E T R A B L
P B2 0GR SR W ) 28 2 8 A T B

A E LTI (SSR)BAHEFE L8R .
GRS R AN AR EE A R R A R A
JF BRI s © iz T fE & 2 A Y
TR a8t L 22 A g 0 A 7 I E RS b
TR I o SR AR OIRE 2 i 1 5t A 2 R
M AL L5 FEAT 7SS, 45 1 WoR , & IRE A R E
T35t 1 22 PR PR CAIG , T A 35t 1 45 4 15 i, A 8 IR R
TR 0 A BRI RO R A TR 2R AR 5 — L
FUNEM T R BB S SR A
BE R ARG Z R K O L 8% R S A A
FREBEN N = R F e 2i e T3
filt o HET, X6 AT 35 46 1 35 % 22 1 3 R B AL
P14 £ 5 ¥ DNA (RAPD)!™>" | ] 20 & & 5 %) IX ]
(ISSR)"™, ¥ 1 | Bt K J 2 & M (AFLP) W % 4y 1
FRic BEATHF 5T, 3 T SSR 40 FARic X T 4T 3246 (0 0F
T A LA

AHFFEH 12 %) SSR 43 Fnic i 4T 25 4E 16 1

P AR B I AR 2 AR T AR A5 K HEAT T 40 A, B
MIAE T T % b ot IR BRI 8L 4% 75 55, USRI
FAE BT 0 BRSO 3k o> T ARG B B & R
SRS R
1

AHIEFE R B T AT 354K 20 A XN 16 4> 1B A J R
243400y TREGMBL, WK 1. M EH RS
7= MR B B 2 e AR K R 2 AR R AR Y
kT 3% 46 Erigeron breviscapus. ¥ % 4 B )75 5 L 4
RO R AR A R TS BR Y B 4 b TR K T
f 7 0] S 56 % 80 CCARAF , FRIEAR A AF I T = g Hh
PR 25 R bR AR

R1 1M EEHERER

Table 1 Information on 16 populations of Erigeron breviscapus
S £y S diE MR WU
Gt (E) (N) /m B~

=g R B cl 24°27' 102°31' 2777 15

B it SR AR M

S EAE B RN XZD 27°16"  99°29' 3234 15
CHEMBRIS A S ZDYS  27°48"  99°46' 3337 15

AT ER AT D 27°02"  99°57' 2354 15
2 T AV R LJ 27°00" 100°12" 2746 15
RS ic 26°33"  99°58’ 2583 15
TR PR R LP 26°35"  99°26’ 2910 15
PN S S DL 25°42"  100°07’ 2709 15
KRB B XY 25°27' 100°30' 2061 15
~HEEBTR XP 24°04’ 101°59’ 1496 15
2B LA TH T GJ 23°19’ 103°10" 2182 15
7 B s T o L Sz 24°44' 104°07' 1914 15
= R SM 25°22' 102°43' 2247 15
A B YA 25°15' 101°07' 2182 15
Rz e B YL 23°32"  99°09’ 1988 15
= i XW 25°10" 103°14" 2004 18

EDC-810 # 2 & B 5% X ;2 v (PCR)Y (db 5 %R
T 1) 2 W B4 A BR AN F] ) 5 3730X L Y 35 R A AX
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Table 2 Twelve primers used for amplifying microsatellite loci of Erigeron breviscapus
ElE/EDA GV STH F BCK B bp SIF 5 (5-3") PRI
P1-2 TGA (3%7) 221 ¥ CCCATGCTTATGTGTGTATGTGT FAM
T i CATCATGATTCCCTTCCATTATC
P1-7 TC (2%6) 157 ¥ CCTATCCTCCACTCACTCACACT HEX
T ATGATGTTGATGGTGATTCTTGA
P1-33 TGT (3*13) 155 | ¥f TACCCTCGGGTAGAGGTATGACT TAMRA
T GGATTCTAACAGAAACTCAACCG
P2-11 CGGTC (5%6) 149 ¥ CACTTCGGTCTTCGGTCTTACT FAM
T ¥f GACACTATGAGTGCTTGGTCACA
P2-16 GTT (3*6) 155 I % AGCAGCTCCCTACCTTTGAGTAG HEX
T ¥ TGCAGATCTGAACTCTTTGTGAG
P2-20 TATG (4*10) 139 I #f TGAAAGGATTTATGCAGTTTTGA TAMRA
T it CATCTAGCCACTTCCAGTAATGC
P2-52 CAC (3*8) 144 | ¥f GATCCTTATCAACCCGTCTATTC FAM
T it ATTAGTAGATGGATGGCGATTTG
P2-53 TAT (3*10) 170 ¥ GTTGCCGTGTTGTAATTATAGGC HEX
T it TACGAGCAGGGACAATTTCTGTA
P2-80 ACA (3*7) 162 ¥ GTCATTGGTTAGTCCTTGAGCTG TAMRA
T ¥ TACATCATACCTCCCTCATAGCC
P2-82 TG (2%12) 154 ¥ GGAAGGTGATGGTTTGTGTGTAT FAM
T AGATCTGGTACAAAGCCTACACG
P2-88 TTG (3*6) 161 ¥ CTTATGGAAGCAGCCTCTCTACC HEX
T GTTTGTGACTTTGTCCCTTTGAG
P2-95 TCA (3*6) 164 ¥ ACCCAAATCAAAGAAATTACACG TAMRA
T iif GGATTAAGCTGGTGAATATGACG
£3 REERMT ST B B RS AT 1 0.870~3.885, -2 4y 2.077, 13 B Ji& ¥ 18] 47 AE 5 —
Table 3  Analysis genetic diversity of Erigeron breviscapus at

different locus

i 5 N, N, I H, H, F

P1-2 17 3406 1426 0.671  0.682  0.009
P1-7 19 3.085  1.286  0.503  0.617  0.168
P1-33 23 5279 1794 0.718  0.796  0.099
P2-11 9 3106 1275 0580  0.655  0.106
P2-16 10 1.949 0797 0403 0396  -0.049
P2-20 17 4938  1.662 0704  0.752  0.063
P2-52 11 1523 0515 0238 0257  0.067
P2-53 30 7.688  2.130  0.689  0.835  0.173
P2-80 15 2743 1.140 0478  0.602  0.149
P2-82 21 5624  1.841 0575 0772 0.115
P2-88 21 4323 1.641  0.695  0.731 0.051
P2-95 16 5395  1.811 0980  0.804 -0.225

TE Y HE PRS2
3.3 JE M AL S5 o B
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Table 4 Analysis on genetic diversity of Erigeron breviscapus
populations
EHE N, N, I H, H, H, F
CJ 6.333  4.032 1.413 0.628 0.672 0.695  0.040
Sz 6.667 3.802 1479 0.611 0.694 0.718  0.115
XP 6.583 3.654 1.464 0.583 0.680 0.704  0.156
GJ 6.083 3.715 1.456 0.656 0.701 0.725  0.055
XW 6.500 3.950 1.526 0.662 0.729 0.750  0.097
SM 7.167 4.057 1.489 0.644 0.675 0.698  0.055
YA 7.750 4973 1.565 0.606 0.671 0.694  0.089
XY 6.500 3.466 1.350 0.594 0.617 0.639  0.029
LP 6.750 4.171 1.428 0.550 0.636 0.658  0.116
LJ 8.500 5.737 1.689 0.706 0.710 0.735  0.050
ZDYS 8.000 4.656 1.613 0.711 0.699 0.723 -0.039
YL 5.750 3.686 1.238 0.544 0.576 0.596  0.037
XZD 6.083 3.253 1.253 0.544 0.585 0.605  0.031
DL 6.000 3.223 1.204 0.500 0.558 0.577  0.086
\[@ 7.417 4879 1.549 0.622 0.679 0.703  0.051
1 6.250 4.267 1.417 0.639 0.656 0.679 -0.015

®5 MELBEFEITERN,

Table 5

Summary of F-statistics and gene flow of Erigeron

breviscapus populations

(s F, F, F, N,

P1-2 0.015 0.179 0.167 1.251
P1-7 0.180 0.251 0.087 2.616
P1-33 0.099 0.175 0.084 2.715
P2-11 0.115 0.168 0.060 3.885
P2-16 -0.017 0.100 0.115 1.928
P2-20 0.064 0.187 0.131 1.655
P2-52 0.072 0.212 0.151 1.409
P2-53 0.175 0.274 0.121 1.817
P2-80 0.206 0.383 0.223 0.870
P2-82 0.124 0.215 0.104 2.158
P2-88 0.049 0.208 0.166 1252
P2-95 -0.220 -0.136 0.069 3.374

*6 NEEBHARFEEHENAMOVA

Table 6

AMOVA within populations and among Erigeron

broliscapus populations

KU AWME FELSM P E BRAS BRESE%
JE T TH] 16 563.130  35.196 1.749 16
JEREN 237 2152247 9.081 9.081 84
<81 253 2715378 - 10.830 100

- 140 -
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Fig. 1 PCoA results of Erigeron breviscapus based on

populations' genetic distance
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3.4 EAEH0H  HH STRUCTURE # {4, Xt AT 2% 46
16 A B BEFEAT RIS 00T, R AK Gy ikt
M AKTE K=2 I 1 B R AE, WK 2, K=2 I} 4T =%
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LJ,ZDYS, YL, XZD,DL,JC,JJ s #t R — 4 ,
UL 3,
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By T Aric & iF 5T 25 A A 9 AR F BAR G 4> T AR i,
T AL 25 A W B AR st A 2 i s T A IR, A
HI, E 4 B0FP 4 7 b g g FH BT 35 76 38t 1% 2 4
PERBIE ST A R 2 5552 FH RAPD AR X = B 4T
AR RESEAT T 0 A5 R R W, £ T AR 2 R
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ZREE . AR AN 2R EER SO AT S 46 B
PRy W HEAT T ISSR I RAPD 43 #r , 45 S R B L 4T
SAERN T R R AL A B R . REAEC R I ISSR
XF 2= B A G KT SR AL BEAT T st Z AR AT AR AT
AL Z RO . KA SE N H AFLP bR
WEXTAT SAEHEAT Tt E Z R i AS th , 2 60N
H 533N 94.97% , it f AH AL 2 £ 0.433 0~0.949 4,
T B A0 A B st i ZHEPE RS L8 S,
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Table 7 Matrix of genetic distance (on the lower left) and genetic identity (on the upper right) of Erigeron breviscapus populations

SR CJ SZ XP GlJ XW SM YA XY LP LJ ZDYS YL XZD DL JC JJ
ClJ 0.834 0.705 0.762 0.848 0.771 0.701 0.651 0.631 0.631 0.613 0.622 0.579 0.603 0.680 0.655
SZ 0.182 0.788 0.794 0.858 0.773 0.609 0.580 0.551 0.510 0.522 0.576  0.490 0.570 0.564 0.551
XP 0.349 0.238 0.742 0.791 0.826 0.693 0.658 0686 0.624 0.634 0.737 0.626 0.728 0.697 0.649
GJ 0.272 0.231 0.299 0.849 0.693 0.679 0.598 0.657 0.608 0.591 0.615 0.566 0.627 0.669 0.626
XW 0.165 0.153 0.235 0.164 0.775 0.672 0.624 0.609 0.586 0.605 0.628 0.576 0.616 0.646 0.637
SM 0.260 0.258 0.191 0.366 0.255 0.808 0.788 0.711 0.725 0.708 0.724 0.635 0.767 0.727 0.724
YA 0.355 0.496 0367 0.387 0.398 0.213 0.899 0.782 0.777 0.779 0.795 0.733 0.873 0.799 0.772
XY 0.429 0.546 0418 0.514 0472 0.239 0.107 0.748 0.784 0.773 0.770  0.724 0.864 0.808 0.791
LP 0.460 0.595 0376 0.421 0.497 0.341 0.245 0.290 0.821 0.734 0.789 0.700 0.721 0.861 0.796
L] 0.461 0.673 0472 0.497 0.535 0.322 0.252 0.244 0.197 0.807 0.738 0.767 0.709 0.895 0.887
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Fig. 2 K value and A K of Erigeron breviscapus line chart
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