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Genetic diversity of Chuanmingshen violaceum by SRAP markers
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Abstract: Objective In order to correctly identify the different germplasm resources of Chuanmingshen violaceum and gain
the excellent germplasm resources, SRAP molecular marker was used to analyze the genetic diversity of C. violaceum. Methods
C. violaceum was collected from seven different areas, which included 24 samples, the DNA fingerprint of C. violaceum was
constructed with SRAP molecular marker, and the genetic diversity was analyzed. Results Totally 374 bands were amplified by
37 primer pairs, of which 283 bands were polymorphic, and the polymorphic percentage was 75.67%. The SRAP-based genetic
similarity coefficient of all samples ranged from 0.726 7 to 0.923 9, with a mean of 0.815 0. The analysis of molecular variance
showed higher percentages of genetic variation within population. All the accessions could be distinguished by SRAP markers.
The cluster analysis results showed that 63 accessions were classified into seven groups, which were correlated with the
geographical distribution of the accessions to some degree. The accessions from Langzhong and Jintang had higher diversity.
Conclusion There actually exists plentiful genetic diversity among the genetic resources of C. violaceum. SRAP marker is a
useful method for analyzing the genetic diversity among C. violaceum accessions.
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Chuanmingshen violaceum Sheh et Shan.
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Table 1 Name and source of materials in this study
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IR LR it R S| 33 LR ENMEEBUR T AY B oy
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20 R =JE S EAN Ehgs RN |52 R ELIEORBUMDIA 3 4 AR oy
21 R =fESEAN b gl 53 AR VLR BLCAE R 10 4 ARG ol
22 =S EAN igea w54 REE FLERBLUEN 104 REE oy
23 W= 2 BP0 Ehgs e |55 RERE ENLIERBUR EA 6 4 ARG oy
24 UL KUG R e giny | 56 AR ATLEORBUE A 6 41 Ml Al
25 JLERIES Bk | 57 REEH NIRRT 6 4 REE iy
26 JLEBRIES igea | 58 RHEH LSRR N 6 4 SRR iy
27 JTnEBEBUEMA 3 4 B gimy |59 RERE FTLIEORBUS A 6 41 REFE il
28 JUnEESeBEN A 4 41 AR gu | 60 EAEHFHLAMS oM 16 41 R iy
29 JonEBERLECRAN 3 A I w6l METEELARN S ok 16 4 Rk iy
30 JnEEIBUL A B 62 JRARE FILAM S =Juk 1441 M il
31 JnEE B A gl 63 ST FLARZ =Jok 14 41 B iy
32 PR ELR T R e si] e




¥4

Chinese Traditional and Herbal Drugs

B47% E 118 201646 B © 1945+
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DNA $2ECRH CTAB w:Pmg iz, [W—J&
HEI 2 AR IR 5 2 DNA
1.3 3|9t FniEik

s% Li SWI0RENGIWIEh LA T4
W ITREAWR ARG, TR SIRE 2. 1%
3 gy AR YRR (326 FI 59 5) XT 156
XA AT IR E, Mk 37 32 A&
ZATE M YIRS E I S | AL G A R AT
PCR ¥ 3,
1.4 RE{RZRFY &R F

SRAP JMWARZR: EAFH 25 ul, W% 10XPCR
buffer 2.5 uL, MgCl, 2.0 mmol/L, dNTPs 200 umol/L,

b RS 4% 0.2 pmol/L, Taq DNA %47 1 U,
¥ DNA 40 ng, H4xH ddH,O0 M2, 13 Ypaha
iio SRAP ¥ MR/ F: RAEMAEL, JL 40 M
IR, B 94 CHAZME S min; [T S AMEM: 94 CAE
1 min, 35 ‘Ci#k 1 min, 72 ‘CIEMf 1.5 min; J5 354
PEER: 94 “CAZPE 1 min, 50 ‘CiB/K 1 min, 72 ‘CHEfif
1 min; fEAREEH)E 72 CAEMH 10 min, 4 CHRAF.
1.5 YR

PCR Jx W45 0S5 4 38 =) N 6 X loading
buffer, 7E517 0.01% L5 (EB) 1) 2.5%5i /i
BEEERS, 1 X TAE M8 ryk (K 5 Viem).
H BIO-RAD 2w IF1#E I A5 28 Gt St e ASoAsr il 5
WM. HT.

&2 FTH SRAP 3|¥&FM5FFI

Table 2 Names and sequences of SRAP primers used in this study

G ERFIPAI (5°—3) HHK EFIHFE (53 HFK 51981 (5°—37)
Mel TGAGTCCAAACCGGATA Mel5 CAAATGTGAACCGGATA Me40 TGAGTCCAAACCGGTCT
Me2 TGAGTCCAAACCGGAGC Mel7 TGAGTCCAAACCGGGTA Me4l AGCGAGCAAGCCGGTGG
Me3 TGAGTCCAAACCGGAAT Mel8 TGAGTCCAAACCGGGGT Me42 TGAGTCCTTTCCGGTAA
Me4 TGAGTCCAAACCGGACC Mel9 TGAGTCCAAACCGGCAG Me47 GACCAGTAAACCGGATG
Me5 TGAGTCCAAACCGGAAG Me21 CAGGACTAAACCGGATA Eml  GACTGCGTACGAATTAAT
Me6 TGAGTCCAAACCGGTAA Me24  CTTACTTAGACCGGAGT Em2 GACTGCGTACGAATTTGC
Me7 TGAGTCCAAACCGGTCC Me32 TGAGTCCAAACCGGAAA Em3  GACTGCGTACGAATTGAC
Me8 TGAGTCCAAACCGGTGC Me34 TGAGTCCAAACCGGCAC Em4  GACTGCGTACGAATTTGA
Me9 TGAGTCCAAACCGGTAG Me35 TGAGTCCAAACCGGAAC Em5 GACTGCGTACGAATTAAC
Mel0 TGAGTCCAAACCGGTTG Me37 TGGGGACAACCCGGCTT Em6  GACTGCGTACGAATTGCA
Mel2 TGAGTCCAAACCGGTCA Me38 CTGGCGAACTCCGGATG

1.6 HiEaLE

B APRFHLIK S A BEIE ok, R 0/1 TR
B, FRUK ST IBAEAE I IRAE D “17, 3 WU IRAE h
“0”, Vkiiskid A 9. F NTSYS-PC (version 2.10)
BT RGO EM RHA AR LR L (GS). M GS
{8 2 A T Bt B 55K P 33k CUPGMA ,
unweighted pair group method with arithmetic means
cluster analysis) HEATIEALAHBITERE, L IRPREE
KK
2 HERE5SH
2.1 JIIFA5 SRAP ¥ 45 R

M 156 51 P2 5 I H 22 A ki HLAR
w0 37 XSS, X 63 43 ISR 5T PCR
PG, L 374 AR, Hrh 2 A4l 283

4%, ZAMEHEILT 75.67% (£ 3), FHEExT 5]
WA 7= 7.65 4 2 M . 5 4L & MeS+Eml .
Me2+Em3 ¥ ¥ %, ¥4 16 %5, Me34-+Em2
W 5D, AUk 6 4% 41 BEK/E 200~1 500
bp, Kl 1 M5 144 Me38+Em2 %} 63 4t ik Ak
(41 &5
22 HiIEAMRHMEESHESREES

FIF 37 %55 A4 T30 374 464 394k, 1
HAERAA R GS. ZiRM, kAt
B2 B R ECE JE I 13, 14 BRI GS iR, A
0.9239, IifkZEsdsh: ok AR )1 2% F
IR 3 555k B AR 4 A i VR A1 250 12 41106
Kl 45 18] GS i/, 4 0.726 7, BfezEREK,
63 1M RHPI T34 GS {Hh 0.815 0.
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R3 37 X5|HEEH SRAP HIBLEER
Table 3 Amplified results of SRAP with 37 pairs of primers

SImAE S AWM ZEMEREY% | TIAS ST AN SAMHE%
Me5+Eml 16 16 100.00 Me41+Em2 10 9 90.00
Me6+Eml 15 12 80.00 Me42+Em2 7 5 71.43
Me7+Eml 8 7 87.50 Me47+Em2 12 10 83.33
Me9+Eml 10 9 90.00 Me2+Em3 16 12 75.00
Mel0+Eml 12 7 58.33 Me8+Em3 9 9 100.00
Mel5+Eml 9 6 66.67 Me9+Em3 11 7 63.64
Mel7+Eml 9 7 77.78 Mel0-+Em3 12 12 100.00
Mel8-+Eml 7 4 57.14 Mel+Em4 8 4 50.00
Mel9+Eml 8 7 87.50 Me2+Em4 10 7 70.00
Me21+Eml 8 5 62.50 Me6+Em4 8 4 50.00
Me24+Eml 9 7 77.78 Me9+Em4 9 3 33.33
Me32+Eml 8 6 75.00 Me4+Em5 12 10 83.33
Me28-+Em2 14 12 85.71 Me6+Em5 10 8 80.00
Me32+Em2 10 6 60.00 Mel2-+EmS5 12 11 91.67
Me34+Em2 6 5 83.33 Me3+Em6 10 7 70.00
Me35+Em2 13 11 84.62 Me5~+Em6 10 7 70.00
Me37+Em2 11 7 63.64 Me6+Em6 7 5 71.43
Me38+Em2 10 4 40.00 Me7+Em6 8 6 75.00
Me40-+Em2 10 9 90.00 ait 374 283 75.67

3.000 bp

1500 bp
1000 bp

500 bp
400 bp
300 bp
200 bp

3000 bp

1500 bp
1000 bp

500 bp
400 bp
300 bp
200 bp

3000 bp

1,500 bp
1000 bp
500 bp
400 bp
300 bp

M-Marker 1~63-#f% 5 5% 1 M, FFE
M-Marker 1—63-numbers from 1 to 63 stand for the strains in Table 1, same as below
1 3|#1¢H4 Me38+Em2 3 63 {4)I|BRS Ry R
Fig.1 SRAP amplification profiles of 63 C. violaceum with primer combinations of Me38 + Em2

2.2.1 AN HM B EAEZES 5 AN 0.857 4, FYEN 0.830 2. B MR GS
A= la) GS WP LR 4. IR 4 W HH, A, BPME G S Ffim N, FWEh
547N GS FIE M ARILIE I 0.807 7~ BRGSO MR E R K, B EZ TR ES,
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Table 4 Means of inter-different areas and intra-different areas GS of C. violaceum accessions based on SRAP marker

Pl & TR [ A AL
I 0.807 7

LR 0.8132 0.825 8

e 0.816 3 0.830 8 0.857 4

et 0.8103 0.819 4 0.8320 0.8293

Ei=tiR 0.802 2 0.8112 0.823 8 0.8192 0.8309

Coh MR E G R RIL, BAETFREER N, S
ANFEHLE GS CEIE LTS E A 0.802 2~
0.832 0, “FIJME A 0.817 8. M- HiR. H-
S E MBI GS CPFIMEB RSN, LR A7 H ]
GS P bt din . o, B -Gt k) ) P
B GS &K, - AL &, R -
VLA RS A% 22 St K, B - A R )
WAL 2 /N o GEA TS HL Y A ] GS AT R
B, HreHia GS [P 3AE Y /N T 45 77 B 11
GS P, Ul B 7= Hh )1 B 25 0 b ] (1 8t A%
TR FE T 7= iy 11
2.2.2  A[FEPERAFIN R RS E 2 R AT
B AL R 63 4 )1 B MR I, A4S 54 M Aks
FORLRD 9 4 BY AR BB AR AP RE 2R S nT 434
41 3 B BURPRLRD 22 4 Al i UL AN R R
TR BB R 545 22 5

SIRTEERR, G )HSHER) GS “FME
0 0.812 6, KT ML AE AR 0.834 8, 1Ak
BE R A B B AEA RN GS SPIMEAN T E Z
], 4 0.820 8, X—45 KM, FIEMEHP B 2=
i ga B R Aty v b R SOl N L L B ST D
HCMEIN GS SFIMEEGE, R IHASIRI R R} 35t
P 22 BN
2.3 JIIBASEEH) UPGMA BE D

BT GS HikE, FIH UPGMA L3 TR0
(K 2). 451%£0], FIH] SRAP brid ek 63 444k}
S84 IF. LL GS A 0.808 0 4y BIAE n] Ky fr s A4 kL5
7RI, L KRR TR 1 S AR
48 FL 2 pyhrkl. 55 2 Bk B VLG SRR
K64, fHE 55, 56 M 59 %5 5 kbRl o5 3 KM
FEMEL 2. 5 K 63 55 49 4y, I, [ 19 4. 45
BT B 7 4. AR 10 4 FEAVE 6 4. i
K U5 )12 RAEE IR 1314 3845 53
e/, B N —2K, 4 REFER IV
26, TEF L IS MG 11 36 2 bkl 555

KT ETLM 52,54 K4me ) 45 38 3 iy AR R
KA HE ) ASERHT) 4. 3 FR—3K.

P GS fH 0.082 2 R B S n K565 3 2893 i 6 A~
W2, HoAr -1, 1M0-2. II-3 A1 I00-6 B 24. 25 5k
) oiEsh, HAa 13 Rk At 11-4
M 7+ 12 J& 63 45 33 e Arktdin, o, 1 6 4.
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Fig.2 Dendrogram of C. violaceum in study based on SRAP
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