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SRAP analysis on genetic diversity of Euodiae Fructus
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Abstract: Objective To research the genetic diversity of Fuodiae Fructus from different habitats. Methods Molecular markers
of SRAP was used to investigate the genetic background of Euodiae Fructus, and the genomic DNA in the young leaves of Euodiae
Fructus was extracted by DNA extraction Kit and then the SRAP reaction system was established. We selected SRAP primers and
did SRAP analysis on 35 individuals of Euodiae Fructus. The NTSYS-pc 2.1 software was used to do cluster analysis. Results
Optimizing ten out of the original 100 pairs of primers to select the genetic background; Among them two pairs of primers Me4 +
Eml and Me9 + Em10 were detected to efficiently discriminate the primers of Euodiae Fructus. The whole ten pairs of primers
produced 188 clear bands, among which there were 43 common bands and 145 polymorphic bands, and the PPB was 77.1%. The
cluster analysis revealed Euodia compacta and E. rutaecarpa var. officinalis were separated into two populations when the cluster
was in correlation coefficent of 0.52, and into three big populations when the coefficient up to 0.62. SRAP analysis revealed that
genetic differences in E. rutaecarpa var. officinalis were more significant than those in E. rutaecarpa with a stronger geo-related
relevance, especially at different altitudes. Conclusion Differences of genetic background of Euodiae Fructus are obvious, SRAP
analysis method can be used to identify the different species of Euodiae Fructus and detect the genetic characteristics of
inter-regional differences.

Key words: Euodiae Fructus; Euodia rutaecarpa (Juss.) Benth. var. officinalis (Dode) Huang; SRAP; genetic diversity; cluster analysis

RRBONEFRHEY, 1B (PloAsee),  BUAER. BRIEIX ., BOFH S Dh R, SRR sR
Gy, PR BREL SE ANEE. BT, ST SR ML IR AR 2 R o,

ks BEA: 2011-04-15

EEW R ERARFAIEGRIINH (30973877); “—11” EFRHS# RIS (2006BAI09B02); iR A A H AT TR H (2011F13104) 5
WA R BT A T Bh I H  (H##[2010]212 5

YEF B BLE I (1974, 55, WirgHE 2 N\, R, 7Ese i Lmroe A, w507 o AR 5 4 7 A 4)% . E-mail: xxwbymushroom@163.com

«BITEE  DFE  Tel: (0731)88458229  E-mail: lishunxg@yahoo.com.cn



©2524 -

¢ %% Chinese Traditional and Herbal Drugs 35 42 % 25 128 2011 £ 12 A

R TR S W2 w5tk ks
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G I A 9T D3 48 58 D S22 Euodia rutaecarpa
(Juss.) Benth.. f1J% Euodia rutaecarpa (Juss.) Benth.
var. officinalis (Dode) Huang, LK P3#E % 5 9%
Euodia compacta Hand.-Mazz., —80 CHEAGHHIKF
TRAE, FEMCREEKRIE R 1.

SRAP 5|W7E 4 R (R a0 HRA WS
H%; Taq DNA Polymerase, 100 bp ladder, dNTP,
fi4) DNA Pudi$ B & B R AR b
5O HMRAW: BEEEE N Biowest Agarose, ZE N
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Table 1 Sources of samples

i & 7= b K /m ETRE & i ¥R /m
1 RARHE VAN 110 19 AR 5 B S 418~422
2 ES 3 FANEPE) 110 20 HIR 5 e B 5 418~422
3 a7 FANEWIE= 99~112 21 fIE 5 e B 5 418~422
4 FIR HANEWIE= 99~112 22 AR 9 P BT 418~422
5 R T e B 105~115 23 Vel GieAK: oY 650~672
6 RAHT TR D BH 105~115 24 Vel BN 650~672
7 RAHT TR D BH 105~115 25 Vel BN 650~672
8 RAEYL 50 X1 P 105~115 26 LR SN 672
9 ES 3 B FE I BH 105~115 27 RHY EIREK 482~490
10 iR 5 X B 105~115 28 SLEWE TREIK 482~490
11 iR 5 X B 105~115 29 SLEWE TREIK 482~490
12 FIR T e S B 105~115 30 ES S R 652~661
13 R R 2 107~113 31 ES S R 652~661
14 ES 3 WAEGHH 5 107~113 32 S ENE 652~661
15 R WAEGHH 5 107~113 33 AR Gl 532
16 AR WIF 2 160~194 34 Vel BRI 532
17 IR WIF 2 160~194 35 ol S BRI 501
18 Vel IR 258 160~194
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T-Gradient Thermoblock PCR 1% (Biometra /A
#]); U410 Ultra Low Temperature Freezer 1K UK
#4 (Premium /2] ); D—78532 Tuttlingen =A%
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Plus UV/UF PALL 4K 5 4:; DYCZ—28D Hijk
B BRI D,

2 &k
2.1 RZEFZBEFLH DNA BIREY

FIHIHEY) DNA BRad 4 Bk /) 5 O R 40

DNA, JER§hcct: R 700 pL AR

290.05 g WA, /K 40 min, SRJ5 B -=
S-SR (25 1 24 1 DR, IET 20 'C 14 000
r/min £5.0 10 min £5 FIEW, 7 H =S-S5 500
(24 : D) #ih42, T 20 "C 14 000 r/min &> 10 min,
WL i, FHAREER R A ARG A S 1
JEH 70 uL TE JEME, FE PN 1k, B3 pL Mk
K, —20 CARAERES .

2.2 SRAP A%

2.2.1 SRAP SIMITRE  XFBT 4 R 20 4k 62
519 (Me 10 45, Em 10 ) 1Ex41&4E 100 it
ATHE, R R BRI S I T SRAP
. Bl 2.

R2 REEZTHHTHISRAP 5149
Table 2 Polymorphic analysis on Euodiae Fructus by SRAP primers

% 5 IER 519 95 B 514

Mel TGA GTC CAAACC GGATA Eml GAC TGC GTA CGA ATT AAT
Me2 TGAGTC CAAACC GGA GC Em2 GAC TGC GTA CGAATT TGC
Me3 TGAGTC CAAACC GGA AT Em3 GAC TGC GTA CGA ATT GAC
Me4 TGAGTC CAAACC GGA CC Em4 GAC TGC GTA CGA ATT TGA
Me5 TGAGTC CAAACC GGAAG Em5 GAC TGC GTA CGAATT AAC
Me6 TGAGTC CAAACC GGA CA Emé6 GAC TGC GTA CGAATT GCA
Me7 TGAGTC CAAACC GGA CG Em7 GAC TGC GTA CGAATT CAA
Me8 TGAGTC CAAACC GGACT Em8 GAC TGC GTA CGAATT CAC
Me9 TGAGTC CAAACC GGA GG Em9 GAC TGC GTA CGA ATT CAG
MelO TGAGTC CAAACC GGA AA Em10 GAC TGC GTA CGA ATT CAT

2.2.2 SRAP i ik k& SRAP ] PCR [V
KZ: 10X PCR ZE M (% 20 mmol/L Mg® 2.5 pL,
dNTP (10 mmol/L) 0.5 uL, DNA #i# (50 ng/uL)
1.0 uL, Em E3F514) (10 pmol/uL) 1.5 uL, Me F
Wis %) (10 pmol/uL) 1.5 uL, Taq DNA Polymerase
(25U0/uL) 0.5 uL, LEREB /K 17.5 uL, S
25 uLo SV FEF: 94 °CL 3 min; 94 'C. 30s, 35 C.
1 min, 72 'C+ 1 min, 5 MEH; 94 °C. 30s, 50 C.
30s, 72°C. 1min, 32 MEH, 72 CLEfH 8 min,
16 Ciki -
223 WK BREME PCR ¥ =Y 10
ul FIAPE EREZEMI (99% FR LR, 0.25% —FI2K
H, 0.25% My, 10 mmol/L EDTA). 90 ‘CA&fE:
5min, UK. EAH, 4 CLRAE=Y).

e 8% 5K NI ME i itlie, Fdtss 1.5h, K5
WEATRAEE R, FRUKAE I SR s e EA A 0.5 X
TBE HLIKZEM, THEH 1 f5AF 3 mol/L (MRS

BRSO 2 AEARRL D 1 X TBE 22 pbyit. g mhii
W R FEALP R Z AR vk, SETiFEYk 20 min, H
JE 300 Vo SRJEFRITUESFESL 1 ROF BFE, BREE
8 uL, JFH 100 Ladder Marker fitZ 1 . R H
270V, 2.5h HKJE ARG kAT 4Lt

FHEER MRS, 2B T /K Bek 2 3, 15
F 10%01) LEER W (1L I 2.5 mL vKESER ) [ 52
6 min, RJGHZEEFOKUER 13, H 0.2%AgNO;
VRS 12 min, Z5B /KBRS 2 Ik, A 23 301 A
30s il 10s, B (1% NaOH+ H#E) WY,
ZNTTE T, 2K VES 1, H NayCOs Sl i
18, FERT RS PR .
23 BEEESEMSH

FHIEREI 5100 A FE AT 3G, SRAG9 3
AR, B E R - 100~1 500 bp DNA
ZA A G, AT eI ER I ACh 17, BRRER
BRI ANTEIIE R €07, Bl i) 45 B PL Excel 2\
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BNV, NTSYS-pe 2.1 B4 HEAT $cd 4 e,
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73 BB Coph E AT SM T SQ Hedfs 41 5%
3 BRE5HHR
3.1 SRAP 3|#)fFik

Xt 100 Xt 5 [T i %, EPE 10 X5 H T
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2000 bp

1 000 bp

800 bp
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100 bp

INZE & AT 53519 Mel F1 Em1~Em10, Me2 Fl Em1~Em10, Me3
M Eml. Em2 (5[¥4 %, M-100 Ladder

Combinations of Mel and Em1—Em10, Me2 and Em1—Em10, Me3
and Em1, and Em2 are from left to right, M-100 Ladder

E1 54
Fig.1 Primer selecting results

IO PTIR R 10 XI5V T 1, R2A
RAf, AT AUEWIR RS, Hrph “Me4+Eml” 5191
PIGLERILE 2. 10 X5 PHIRAFEWT 4 188 45,
HpIE 4l 43 45, 2N 145 4, M4
LR N 77.1%. 75 10 X519, 28RN
50% (Me2-+Em7, Me3+Em6) F| 93.5% (Me4—+
Em5), HHA T 2 65194 G 45 R A AR H WS
Feseai, 054 Me4d+Eml, Me9+Eml10, HFi#fig
WY X 73 SRS PR AN il 53 ey 1915 2
A I DR R Sy, B S X S SR
3.2 SRAP Z MR

X S ST B 5 R 42 NTSYS-pe 2.1 H&fF
MR SRS LK 3. MxComp Fill, AH2%
REUE N 0961, HPEREMME R hERRLGR

R3 REREZTHIBISIY
Table 3 Primer selected for polymorphic analysis

on Euodiae Fructus

Wy WG B AW ZEHE%

1 Mel+Em7 12 8 66.7
2 Me2+Em7 24 12 50.0
3 Me3+Emé6 12 6 50.0
4 Me4+Eml 28 26 92.9
5  Me4+Em5 31 29 93.5
6  Me7+Em8 11 7 63.6
7 Me9+Em8 14 12 85.7
8  Me9+Em9 4 3 75.0
9  Me9+Emi0 22 17 77.3
10 Mel0+Em5 30 25 83.3
i 10 X5 188 145 93.5

3221341314151617181011125678919202122M
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© 1000 bp
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L 400 bp

S S 300bp
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El2 Med4+Eml 5|¥EST BRI HRNER
Fig. 2 Amplification of some samples by Me4+Em1

primer combination
WA A 45 (2600 AT S (35) HBARR
B AR S ZEARLLRE SR8 0.52 NS IX 43 K
RERAE I, 5 RARDORE dh A% 22 550K 78 0.58
IR, SR B AR T A A BR AT R i 7 3 A
FEPIASNEAE o T A PRFE AN AE 0.66 7K SRAE P
RHRE, 3 AL, 2. W LA AR S 15 (23)
A—RE B2 (24). 375 (25), Fil, Fih—
R SIANFTSE. WIRH. 2. TLVUAF A R FE A
P ERER IS . RSB ERISHEF, JHFH
45 (8) M5 %5 (9) FEhh 5 AL R HFESHAE 0.68
FIARLUR BN 20 T, SRR — e, RINELK
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3 R SRAP S FARICBELER
Fig. 3 Dendrogram of Euodiae Fructus

by SRAP molecular markers
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M2 B R GREa S R ARFE T, 52K, B
WIRH L VEPY R S A8 B AH O R BB I R R 5 b 5
S, HMZ. w2k, WIBHRE A 2 IRA
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T HLPAS SRR (R 38 2 e B A2, 36 R SR B R Sk,
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FRRE AN ZE 5, o AR P e R AR AR R

W B SRAE A A R GOE R X, LS
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