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SRAP analysis on genetic diversity for germplasm resources of Dipsacus asper
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Abstract: Objective To study the genetic diversity of Dipsacus asper from different populations and provide a reference for the
rational utilization of its germplasm. Methods The genetic diversity of the 14 populations of D. asper was analyzed by SRAP
molecular markers. Results Ten pairs of primers produced 124 sites, among which 102 were polymorphic sites. The percentage of
polymorphic loci (PPL) was 82.26%. The Nei’s genetic diversity index (/) and the Shannon’s information index (/) were 0.280 0 and
0.435 3, respectively. At the population level, PPL was 53.92%, H was 0.121 2—0.244 0, and / was 0.179 6—0.361 1. The genetic
diversity values of the five populations were relatively high, and the populations had the characteristics of high altitude and
microhabitat. Genetic differentiation coefficient (Gst) was 0.293 0, gene flow (Nm) was 1.206 4. Cluster analysis based on genetic
similarity indicated that the 14 populations could be divided into three groups. Conclusion The genetic diversity among the
populations of D. asper was at relatively high level. The genetic variance of D. asper mainly existed within the populations. The high
genetic diversity could be attributed to the geographical position (altitude) and climate, while geographic isolation (microhabitat) was
another important factor for the genetic variance within the populations.
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Table 1 Experimental materials

R KA H FEA S 2R (B) i (ND MR /m
1 SHNASEEER 2 10 105°15' 26°17’ 1777
2 PN LT 10 108°12 26°30' 1353
3 BN IRIE K T 10 105°31 25056 1314
4 S LIHE 2 10 104°45' 25°49' 1578
5 BtMIRTT KA 10 105°40’ 27°31" 1632
6 SN BRI e Ll B 10 107°41' 26°30’ 914
7 DARALE A = S L e 10 104°49' 25052 1700
8 FMNTFAARFZ 10 106°53' 26°54' 1300
9 BN e B e L 10 106°56' 26°27' 1 140
10 BtHIKIRE B 2 10 104°53' 26°18' 2090
11 MBS R 10 106°42 26°52' 1296
12 SHIRTTRIL 2 10 105°44/ 27°16' 1 866
13 Ve ERE 2 10 102°20 27°46' 1933
14 D)1 Sh 5 T 10 101°39’ 27°27' 2452

1.2 E5EH

PCR 1 (Mastercycler, f#[E Eppendof); #H/B%
% 24; (GGM/D2, JilH Syngene); IR mIHTIX
(Nanodrop 2000, [ Thermo); Hiik{X (DYY—6C
B, JbRN XA D B HEEOHL (Centrifuge
5810R, 7%[E Eppendof); F#A:HF4 DNA $2HA
Flfr (0K, Tiangen /A ); Premix Ex Tagq'™
Version 2.0 (Loading dye mix, T4 TR KIEH R
NT]D); SXTBE 2290 (Tris BIR LUK 22 v, IIfn
ARG HE 0.5 X TBED: BUIRAE (PHIEA Biowest

agarose); EB (AL ZBEHT VK RT203, Tiangen A 7] );
Marker (D2000, Tiangen 22 #]).
2 FHiE
2.1 EFH DNA BIRE

K DNA- 3 B 7 6 3 0% B bR 2 D 41
DNA, 1.0%35 Bl e r ik isr I DNA () e, %
1 7€ 5 3 BT ORI TN DNA 20 SR SRR, R 5
IR L IHHE N 20 ng/ul, —20 CIRAF#&H .
2.2 SRAP 3|¥IH& R 5 THik

SRAP 5|¥J751 5% NN K5V EM & Li 5
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1 uL, DNA 82 1 pL, ddH,O #ME % 20 uL. 94
Fif: 94 ‘CHiIAZYE 5 min; 94 °C. 30s, 35 C. 60,
72°C. 60s, 5 MEH; 94°C. 30s, 35°C. 60s,
72 °C. 60s, 35 MiEHR; 72 ‘CJGZEMH 10 min, 4 C
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M-Marker, 1~50 K¥&k0 1+ 2. 3. 4 K& 5 JREER 10 MMEFEAR
M-Marker, 1—50 are samples of 1, 2, 3, 4, and 5, respectively

1 5141 ME3EM1L 1)1 4L B B¥4£ M AT SRAP # 18 E
Fig. 1 SRAP electrophoresis of D. asper population
samples amplified with Primer ME3EM11

M 10099 98 9796 95 9493 92,91 9089 88 8786 85 8483 8281807978 7776
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500 bp

200 bp
100 bp

M757473 727170 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51

2000 bp

1000 bp
700 bp
500 bp

200 bp
100 bp

M-Marker, 51~100 ¥4 RRE 10~14 18 10 MAMAEFEA
M-Marker, 51 —100 are samples of 10— 14, respectively
2 514 ME1EM4 X )1| LB /2 BE 4 BT SRAP 118 [E
Fig. 2 SRAP electrophoresis of D. asper population
samples amplified with Primer ME1EM4

F10.082 0, 43505 Ht (] 70.70% 29.30%. Jii B
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Table 2 Amplification results and polymorphism of SRAP primer combinations

EIL R R F4 S 1) 4 BSX 3/ 2R PPL/ %
ME3EM16 TGAGTCCAAACCGGAAT GACTGCGTACGAATTAAC 14 12 85.71
ME3EMI12 TGAGTCCAAACCGGAAT GACTGCGTACGAATTCAA 12 7 58.33
ME3EMI1 TGAGTCCAAACCGGAAT GACTGCGTACGAATTCGG 15 12 80.00
MEIEM12 TGAGTCCAAACCGGATA GACTGCGTACGAATTCAA 10 8 80.00
MEIEM16 TGAGTCCAAACCGGATA GACTGCGTACGAATTAAC 14 12 85.71
MEIEMS TGAGTCCAAACCGGATA GACTGCGTACGAATTGCC 13 13 100.00
ME1EM4 TGAGTCCAAACCGGATA GACTGCGTACGAATTTGA 12 12 100.00
ME1EM2 TGAGTCCAAACCGGATA GACTGCGTACGAATTTGC 12 8 66.67
ME10EM17 TGAGTCCAAACCGGTCT GACTGCGTACGAATTGAC 9 6 66.67
ME10EM16 TGAGTCCAAACCGGTCT GACTGCGTACGAATTAAC 13 12 92.31
&t — — 124 102 82.26

F 3 AFEIEEIEHEE S LR
Table 3 Comparative analysis on genetic diversity in different D. asper populations

RS AN PPL/ % Na Ne H I

1 78 62.90 1.629 0+0.485 0 1.401 4+0.398 4  0.227 7£0.210 1 0.336 3+0.295 3
2 60 48.39 1.483 9£0.501 8 1.307 7£0.380 9 0.176 7£0.204 8 0.261 9£0.292 9
3 60 48.39 1.483 9£0.501 8 1.336 0£0.393 9 0.189 9£0.212 4 0.277 7£0.303 2
4 82 66.13 1.661 3+0.475 2 1.471 6£0.394 9 0265 2£0.209 5  0.386 41+0.296 1
5 73 58.87 1.588 710.494 1 1.381 5£0.401 9  0.215 8+0.211 0 0.318 6+0.297 5
6 42 33.87 1.338 7£0.475 2 1.214 6£0.360 4  0.121 2£0.190 4  0.179 6+0.272 0
7 58 46.77 1.467 7£0.501 0 1.287 8+0.381 5 0.164 10203 6  0.243 91+0.289 5
8 66 53.23 1.532 3£0.501 0 1.359 3£0.396 4 0.203 1£0.213 1 0.297 8+0.302 8
9 66 53.23 1.532 3£0.501 0 1.335 3£0.394 6 0.190 3£0.208 9 0.281 9£0.295 6
10 82 66.13 1.661 3+0.475 2 1.422 1£0.377 2 0244 0£0.202 9  0.361 1+0.287 6
11 72 58.06 1.580 6+£0.495 5 1.340 2+0.392 8 0.194 8+0.205 3  0.291 5+0.288 8
12 56 45.16 1.451 6£0.499 7 1.284 7£0.373 5 0.164 0£0.201 6  0.243 51+0.289 3
13 78 62.90 1.629 0+0.485 0 1.413 7£0.396 2 0.234 8+0.209 8  0.345 91+0.295 8
14 63 50.81 1.508 1£0.502 0 1.314 2£0.384 2 0.179 9£0.205 8 0.267 2£0.292 6
Py 66 53.92 1.539 2+0.492 4 1.347 9£0.387 6 0.198 0£0.206 4 0.292 4£0.292 8
MR 102 82.26 1.822 61+0.142 1 1.452 4+0.310 1 0.280 0£0.150 8  0.435 3%£0.192 5
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Fig. 3 Dendrogram of D. asper populations
by UPGMA cluster analysis
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