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Abstract The genomic DNA of Acanthopanax trifoliatus was extracted by using modified CTAB method. The uniform design
was used to optimize the sequence-related amplified polymorphism (SRAP) reaction system for phylogenetic analysis of
Acanthopanax trifoliatus. The present study showed that an optimal SRAP-PCR system was established. The reaction volume of the
system is 25l which consists of 1.5 mmol/L Mg2+, 1.5 mmol/L dNTPs, 1 pmol/L primer, 10 ng template DNA and 1.5 U Tag DNA
polymerase.SRAP-PCR markers were used to study the genetic diversity of 7 Acanthopanax trifoliatus resources. Using Bai-geng
Acanthopanax trifoliatus as template to screen polymorphic primer combinations and 17 SRAP primers were selected for the present
study. Total bands amplified were 461. Of these bands, 155 were polymorphic, and the percentage of polymorphic bands was 33.6%.
The similarity coefficient among the seven species of Acanthopanax trifoliatus are 0.7077~0.9474. The result of UPGMA analysis
showed that seven species of Acanthopanax trifoliatus were clustered into two groups. Qing-geng Acanthopanax trifoliatus and Xi-
ye-mi-ci Acanthopanax trifoliatus have close relationship and clustered into one group. And other five species including Bai-geng
Acanthopanax trifoliatus. Xi-ye-xiao-ci Acanthopanax trifoliatus. Zi-bing Acanthopanax trifoliatus. Da-ye-da-ci Acanthopanax
trifoliatus and Hong-geng Acanthopanax trifoliatus clustered into another group.

Keywords Acanthopanax trifoliatus; SRAP markers; Optimum design; Phylogenetic analysis
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Figure 1 The genomic DNA of Acanthopanax trifoliatus species

Note: Samples of no.1 to no.7 were the same as those indicated in table 1

B LR, RSN CTAB X #i38 HURHEAT SE R 2 DNA $2HL, SRAFIOKAEN, JmEib. e
LLi Rt — 73 TARIC A PCR 1Y) 5 2.
L2 B LR

9 =

P 2 2 3 50801 T7 G459 B & A R g 45 R

¥ 5149 meSem5 44

Figure 2 The result of amplification of every treatment according to uniform design

Note: 1 to 25 means 25 treatments same in Table 1 each takingtwolanes. (The primer was a combination ofme5 and em5)
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WREMT A . 11 SAEHMWE A 1.5 mmol/l Mg2+, 1.5 mmol/L dNTPs, 1 pmol/L 514, 10 ng #4Z DNA,
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Figure 3 Polyacrylamide gel (4%) patterns of Acanthopanax trifoliatus SRAP with primer pairs of em8mel, em5me5, em5mel and
em7me6
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Table 4 The similarity coefficient of the Acanthopanax trifoliatus accessions

e 1 2 3 4 5 6 7

No.

1 1.0000

2 0.8148 1.0000

3 0.7757 0.7792 1.0000

4 0.8101 0.8293 0.8533 1.0000

5 0.7467 0.7949 0.8169 0.9474 1.0000

6 0.7200 0.7692 0.7887 0.7895 0.7778 1.0000

7 0.7246 0.7500 0.7077 0.7429 0.7576 0.7879 1.0000
1.5 REN T

FIH NTSYS2.1 &t 17 UPGMA VA RE g BRI 7 MR 2 KIBRE, BRI N
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1 BEEFSE (Bai-gengAcanthopanaxtrifoliatus)

{ 2 MR EREE(Xi-ye-xiao-ci Acanthopanax trifoliatus)

3 SREFSE (Zi-bing Acanthopanax trifoliatus)
‘ 4 FAHFRIERE(Da-ye-da-ci Acanthopanax trifoliatus)

5 £T4FE53E (Hong-geng Acanthopanax trifoliatus)

r EFEISE (Qing-gengAcanthopanax trifoliatus)
7 HAHEEFIETE (Xi-ye-mi-ci Acanthopanax trifoliatus)

r v
o .80 0.8 0,90 0.%
coefficient

B 47 tr AEMEHA MRG0 R IR T
Figure 4 Dendrogram of 7 Acanthopanax trifoliatus accessions based on SRAP

208

FIF SRAP Zr-Fhric st (18 BRI T I AL Z FEME T, AHEL AFLP. SSR %50 Fhric 38 5 THAE, 5140F)
R E, HAFAM. KR HRAH T A 25 v L xMNAEREHE 1.5 mmol/l Mg2+, 1.5 mmol/L dNTPs, 1
pmol/L 5[#, 10 ng #k DNA, 1.5 U Tag DNA K& 8. Ab)5 Ik RAESFSEIEMIY LR, 955109
BRBAE 10 604, P2 AFE N 33.6%. CHE RS (2006) A ] SRAP 234 1 rb [ H i 74 el 32 i b () 38t 4% 2
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Table 2 Samples of Acanthopanax trifoliatus used in this research
EERE) i A 44 EZN
No. Species or cultivar The character for samples
1 R WOF R iR g e, i, ZRREk, il &, AR
Bai-gengAcanthopanaxtrifoliatus Colour of young nud, mature leaf and stem is light green; the intermediate of leaf
size and thorn length; heavy Prolificacy; main cultival
2 4 N R 32 Xi-ye-xiao-ci WEFIRSRO. RGBSR, hiF, ZEIRSE, (K77
Acanthopanax trifoliatus Colour of young nud and stem is light green; Colour of mature leaf is green; the
small of leaf size; Poor Prolificacy
3 W % 3 Zi-bing Acanthopanax EEAHER(L . WEFA G, Thib, HARFIZEEM, oo, mPe
trifoliatus Colour of mature leaf is green; Colour of young nud is red- green; Colour of petiole
and stem is purple; the intermediate of leaf size and thorn length; heavy Prolificacy
4 K M K Hl # 3k Daye-da-ci BUAMERE, MEFLASE. Kb, XEG, K, S5, R SR
Acanthopanax trifoliatus Colour of mature leaf is green; Colour of young nud is red- green; Colour of stem is
bluish-green; the large of leaf size and thorn length; heavy Prolificacy; Not resistant
high temperature
5 ZIFE#i3E Hong-geng Acanthopanax FCZAM-ZR€R. MZEL &R, WM, ZX40th, Pl &PE. ERKHR
trifoliatus Colour of mature leaf is green; Colour of young nud is red- green; Colour of stem is

red; the intermediate of leaf size and thorn length; heavy Prolificacy;
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6 GBS W Ko ekt A, R, o), E, R A
Qing-gengAcanthopanax trifoliatus ~ Colour of young nud and mature leaf stem is green; Colour of stem is bluish-green;
the intermediate of leaf size and thorn length; heavy Prolificacy; main cultival

7 4wk o# R # OSE Xi-ye-mi-ci B R GE, N, EEHE, W, DR, SRwdesE, K
Acanthopanax trifoliatus Colour of young nud and mature leaf stem is green; Colour of stem is bluish-green;

the small of leaf size; Thorn is dense; Flavor is sweat; Not resistant to
Macrosiphomella sanborni; Poor Prolificacy

* 3 A% SRAP IR & A
Table 3 The uniformity design for Acanthopanax trifoliatus SRAP reaction system
[K 2 J 7K ~F-(Factors and Levels)

AP Tag DNA B AT (V) R DNA dNTPs(mmol/L) C(51#)Primer C(Mg™)(mmol/L)
NO. TagDNAPolymerase Template (pmol/L)

DNA(mg/L)
1 1(05) 1(10) 3(0.20) 2(0.3) 1(1.0)
2 1(0.5) 2(20) 4(0.25) 5(0.6) 3(2.0)
3 1(0.5) 3(30) 2(0.15) 1(0.2) 4(2.5)
4 1(0.5) 4(40) 5(0.30) 3(0.4) 2(L5)
5 1(0.5) 5(50) 1(0.10) 4(0.5) 5(3.0)
6 2(1.0) 1(10) 4(0.25) 3(0.4) 5(3.0)
7 2(1.0) 2(20) 1(0.10) 1(0.2) 2(L5)
8 2(1.0) 3(30) 3(0.20) 4(0.5) 3(2.0)
9 2(1.0) 4(40) 2(0.15) 5(0.6) 1(1.0)
10 2(1.0) 5(50) 5(0.30) 2(0.3) 4(2.5)
11 3(1.5) 1(10) 2(0.15) 4(0.5) 2(1.5)
12 3(1.5) 2(20) 3(0.20) 3(0.4) 4(2.5)
13 3(1.5) 3(30) 5(0.30) 5(0.6) 5(3.0)
14 3(L5) 4(40) 1(0.10) 2(0.3) 3(2.0)
15 3(1.5) 5(50) 4(0.25) 1(0.2) 1(1.0)
16 4(2.0) 1(10) 1(0.10) 5(0.6) 4(2.5)
17 4(2.0) 2(20) 5(0.30) 4(0.5) 1(1.0)
18 4(2.0) 3(30) 4(0.25) 2(0.3) 2(1.5)
19 4(2.0) 4(40) 3(0.20) 1(0.2) 5(3.0)
20 4(2.0) 5(50) 2(0.15) 3(0.4) 3(2.0)
21 5(2.5) 1(10) 5(0.30) 1(0.2) 3(2.0)
22 5(2.5) 2(20) 2(0.15) 2(0.3) 5(3.0)
23 5(2.5) 3(30) 1(0.10) 3(0.4) 1(1.0)
24 5(2.5) 4(40) 4(0.25) 4(0.5) 4(2.5)
25 5(2.5) 5(50) 3(0.20) 5(0.6) 2(1.5)
32 ERITE
3.2.1 DNA 2 58]

ML BBk H G, S TS5 (2006) 2 R CTAB VA2 A #5520 DNA; i 0.8%1 IR
B BRI FL VKRSl DNA R BT S S RE, Ao I F R B AN Ak B2 1 22 50ng/ul.
3.2.2 SRAP MR R AT

AR NI 2% SRAP NAA R, SHFRE K (2008)FT R EE, L 1 5 ABFES B, X 25
uL itk & 5 AN & (Tag DNA 4. K DNA. dNTPs. 5141, Mg2+)#% ¥ & 5 MK F, #57 U25(55)
BIsIdr R, SR RAKCEE LR 3R ATIEH 51428 meSemb).

PLEFTH PCR ¥ 3 e N.AE MasterCycler Gradient /% PCR {3 (Eppendorf) I 5¢i%. SRAP ¥ #Fe 7S e Fr it
F 55 (2008) FEMLAE LA 1) PCR S SRR f7 30 LAk, ALY HFEF N: 94°C Smin,—/MEH; 94°C 1min,
35°C 1min, 72°C 1.5min,5 MEH; 94°C 1min, 50°C Imin, 72°C 1.5min, 35 MEHF; 72°CZE{H 10 min. 3 4%
Ja, FHEL 10 pL B PCR P24, N 2 uL EAEGErP, F 29%35 lE % 5tk (7 GoldView)7E 0.5XTBE H1LL 120V H
JEFHIK 2 he SRS EEIR AR RS EAIFF .
3.2.3 5| ¥iiik
BERGIW N 9 4 IE R I 11 2B 5175 LK 4), B IERSIES 11 40 51 PEent, 41 99 415
WA, LA 1S5FES DNA NEER, 233X 99 N5 AT PCR 36 v, e 4 3535 i 1 5| 4 &
SR JE HE H Y 7 20 DNA B i — PR X e brid 2 A 2 &
x4 MNHEITF
Table 4 The primer sequences used in SRAP reaction
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%5 Code LA 514 95 A58
Forward primers Code Reverse primers
mel:5’ TGAGTCCAAACCGGATA-3’ em2:5’ GACTGCGTACGAATTAAT-3’
me2:5’ TGAGTCCAAACCGGAGC-3’ em2:5’ GACTGCGTACGAATTTGC-3’
me3:5’ TGAGTCCAAACCGGAAT-3’ em3:5’ GACTGCGTACGAATTGAC-3’
me4:5’ TGAGTCCAAACCGGACC-3’ em4:5’ GACTGCGTACGAATTTGA-3’
me5:5’ TGAGTCCAAACCGGAAG-3’ em5:5’ GACTGCGTACGAATTAAC-3’
me6:5’ TGAGTCCAAACCGGTAA-3’ em6:5’ GACTGCGTACGAATTGCA-3’
me7:5’ TGAGTCCAAACCGGTCC-3’ em7:5’ GACTGCGTACGAATTCAA-3’
me&:5’ TGAGTCCAAACCGGTGC-3’ em8:5’ GACTGCGTACGAATTCTG-3’
me9:5’ TGAGTCCAAACCGGTAG-3’ em9:5’ GACTGCGTACGAATTCGA-3’
eml0:5’ GACTGCGTACGAATTCAG-3’
emll:5’ GACTGCGTACGAATTCCA-3’

3.2.4 L Z FEE S BT
FIRGE B 5t 7 0y BB A RLEAT I K 4% R TG LR R S Bk A, R R g A R . R
NTSYS2.1 B4 3E1T UPGMA LI R0 0T, FR1EH 7 R i AL fE 5,

e ST

MR ATE TN T ZPAT N, T2t BB LS00 MR AR SCIEIRES, 75T
WICHMB M S % 2RI e AR P AL D SRR 70 SR e A I BR AR s 0 B BRI =5 P (S A 2 9 A 7T )
TSR R AL B B i

o
AR R A FHE BT H (2008B021500011) |7 AR E #UH #7724 4 T H (2010B090400492) 4 7] 7
Bl SIS AT R B A T B BRI 8 A 2 AR S S AR IR SRR
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