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RAPD Analysis with Random Primer Combinations
and SCAR Identification of Gynostemma pentaphylium
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Ahstract. The aim of this study was to develope species-specific molecular marker for identifi-
cation of Gynosternma pentaphylium and that with their adulterant Cayratia japonica,in order to
avoid adulteration that affects the quality and quantity of G. pentaphylium The first, twenty
10-bp random primers were picked out from more than 2000 random primers and then divided
randomly into four terms that were consist of five random primers. The second, Genomic DNAs
of seven G. pentaphyilum from different places in Guangxi,China,were amplified using a PCR-
based RAPD technique and the same manipulation was repeated to confirm species-specific
DNA fragment which was the one of RAPD produts. The last, with getting the message of ¢lo-
ning and sequencing of the RAPD products, the species-specific primer was designed and
synthesized to amplify fresh leaves and dried medicines of G. pentaphyflum, Cayratia japonica
and so on. As anticipated ,the genomic DNAs of G. pentaphylium were only amplified a band
and that of others were amplified no band,using the species-specific primer and so sequence-
characterized amplified region (SCAR) marker were developed. The SCAR marker are poten-
tially useful for the identification of G. pentaphylium in Guangxi and their adulterant Cayratia ja-
ponica, also other plants. In addition. This is the first report of species-specific SCAR develop-
ment in G. pentaphyiium.
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& Bk ( Gynosternma  pentaphylfum Makino)
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1.1 ##

1L 7 Uy 8 B K ( Gynostemma pentaphyl-
furn Makino ) 4 %R 5 S05E IR 5 845 ( Cayratia
japonica (Thunb. ) Gagnep) i X 45 ( Nicotiana
tabacurn) A5 B ( Centella asiatica (L. ) Urban)
FRRRTEE AR BT Ehy )™V 24 AR Ay B B A A
FERR VG B BT K Y R OIEELT
$erdo W, TSI 2 T 28 LT 2 44 Tk (B
A EENET) o RARABLERIE AR 1,
1.2 #Hik
1.2.1 EFE#HDNAREK

R FIBEFI2 Y CTAB 31 ik B, 425
FRAE b L S 4L DNA,
1.2.2 #RKEEEZE DNA-RAPD 3

M. 2000 4345 10 bp HBENLT| 4 4 AL 1L
g, H G +C T E >40% UGG E ) 20 &%
ST, 3 h LAY CTEEARGRA
Al R HX 20 S5 | BEPL T iR 4 41, B4 5
FiEAT PCR Y, 7EaTHX RAPD R ERAR
NPT, i KN R RN 25 uL, AL 55
10 x PCR Buffer 2. 5 yL,2.0 mmol/L Mg®* 2 L,
25 mg/mL BSA 1 L, dNTPs (4u$§ dATP.dGTP,
dCTP, dTTP WU 7 i 8L, B & 5 T Ffdk K N
2.5 mmolL/L)1 pL,10 pmol/L 5|84 1 uL( &
A 5 519,36 5 pl/ R4 ) ,40 ng/ul 454
DNA 1 yL,1.0 U/pL Tag DNA &8 1L, K=
25 ul, PR M4 MyCycler™ 8 PCR {Y k347,
SMRRFN 94 CHIZEYE 3 min;94 CAYE 30 s,
38°Cik 30 s,72 CHEf 80 s, #E4T 40 MG,
72°CHE(R 10 min, D=2 KRB A2 0 i,
PCR =8k 1. 5 % BUIEHH B2 ¥k 4 B, 72 UVI-
76007 BB AR RS DO EHA RIS F#ETIR
1.2.3 EREAARTEEFTNRE.NF

ST RAPD 738 B 5 s 2k 3, DBk th e



®ol

T FE: RARYS WAL A3 L B/ RAPD 4347 % SCAR Y5

245

F1  WENRREHTNRE
Table 1 Source of fresh leaves and dried medincines
e ] P 2]
No. Samples Source
1 SRkt 1 Gynostemma pentaphylium fresh leaves T TP FM R Guangxi Medicinal Botanical Garden
2 ik atnk I G. pentaphyllum fresh leaves I JF BRI Guangxi Medical University
3 SRkt I G. pentaphylium fresh leaves I JUP R 1 Guangxi Damingshan
4 SRkt IV G. pentaphylium fresh leaves IV %‘&%ﬁﬁﬁ?ﬁ;&;% gﬁ;"a@gg were from the cultivat-
5 SR kat vV G, pentaphyllum fresh leaves V 7 2 A% Guangxi Medicinal Botanical Garden
6 SRk Et- V1 G. pentaphylium fresh leavesVl JF 8t = 8 Lingyun county , Guangxi
7 SRkt VI G. pentaphyiium fresh leaves VI TP FM R Guangxi Medicinal Botanical Garden
8 LEREM Cayratia japonica fresh leaves JF 8t = 8 Lingyun county , Guangxi
9 MEELH- Nicotiana tabacum fresh leaves %‘&%ﬁﬁﬁ?ﬁi&lﬁ gﬁ;"ﬁﬂ:ss were from the cultivat-
10 FREMH Cenfella asiatica fresh leaves TP FM R Guangxi Medicinal Botanical Garden
1 SR sH T 1¥ G. pertaphylium dried medincine I J 4% Jinxiu County, Guangxi
12 A T8 12 G. periaphylium dried medincine II 7 2 A% Guangxi Medicinal Botanical Garden
13 Sk HEH TR I® G. pentaphylium dried medincine lll JUP§X Ll Guangxi Damingshan
14 S EH TR VY G. periaphylum dried medincinelV #1589 Hunan

1) d) P Y R AL R AL, e A e g R 2) AW A s 3) AT BT,
Notes : 1)The samples were provided by Guangxi Medicinal Botanical Garden Fellow,Ling Zheng-zhu and then were cultivated in
our lab; 2)The samples belonged to commercial herbal products; 3)The fresh leaves of samples were drying by baking.
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W Wt R I I R &7 . 7 Br gt
W B R R A 2 R S, i pTG9-T
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ST (TP R E, FH Primer Premier 5.0
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Gy T e e, ek i 4 B A Oligo thiiy
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2.1

BT J ZERR 2 K I D 1000 ~750 bp 2 [M] [
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M. Maker DL2000; K. €5 5%F B 1. GEBR0E T 2. &l
BO; 3 ZBEN; 4 &REN; 5. &BEV; 6. &K
BV 7. VI,

M. Maker DL2000; K. Blank; 1. Gynosiemma pen-
taphyllum 1 ; 2. G. pentaphyliuml ; 3. G. pentaphylium
Il ; 4. G. pentaphyllum WV ; 5. G. pentaphyllum YV ; 6.
G. pentaphyllum V1; 7. G. pentaphylium VI

1 RAPD §i#f 7 M R IEF SR 1y RiK R
Fig. 1 Results of RAPD on the fresh leaves of
seven Gynostemma pentaphylium
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Jr R 2 K BE 4 300 % 826 .811.826.,826.825
826 bp } 826 bp,5 Marker freE K BE R4 8
(7£ 1000 ~750 bp Z M) , H.W%¢/3 3 F5T Y|4
FAse A DL, T U A ST 5 I o R A o . AR
)& s 45 B84 Blast & 4 ClustaW #471A]
PP L, B 7 Gra B R B A e fiE 450
3 f B 7E 99% DA _E (LR 2) , MfdiE
B IR Sty TR ) B P A s B R G i A —
B, T g ERE A R X, B)E, I H
Primer Premier 5. 0 } Oligo %85 44-3647 5 8k it
W R AR 1 XTI MR T, Foh 1 &5
1 Tm 2 60. 4°C, 5 1 &5 60.5°C, W& Tm &
JEEHGE , H 18 Bog| Yo 5 B X A i i
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Bl 3) ,AUA L LR (AU HERTHE N R A2 b4 T8 ) B
P38 BT H 4R (76 750 ~500 bp Z M, il
P 680 bp) , M40 45 TR i L R LE N I
HABRAE Y RBEY H ) DNA &7, IR & T
HATEE TR WA B 1 TE RS
BRI AE AR I S AP T BEE 19, BT BASR
SEREWT RS | YRR T TR S IR S S LY
BHABRAE S0 o
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Table 2 The comparison of nucleotide sequences’ hormology

Somhee  OBIKT ReE 1 LRI LRIV LeeE V GRHEN GBI
B 1 100%

g I 99% 100%

GEges I 100% 29% 100%

ZRnENV 100% 9% 100% 100%

LRk vV 100% 9% 100% 100% 100%

Erdii | 29% 29% 29% 29% 29% 100%

£ BT 100% 29% 100% 100% 100% 29% 100%

1 2 34 567 M8 910

680

M. Maker DL2000( &4 K BENRFI] B 1) 5 1. el 15 2. 4k
W 3 els; 4 ZBEEIV; 5. B V; 6. ZElRiEVI; 7.
LERRUE VI 8. LLBHE; 9. ;10 Bl

M. Maker DL2000 ( The same sequences as Fig. 1) ;1. Gynos-
ternma pentaphylium ; 2. G. pentaphylium 1l ; 3. G. pertaphyl-
lum l; 4. G. pertaphylium ¥ ; 5. G. pentaphyllum V; 6. G.
pentaphytium V1; 7. G. pentaphylium VI ; 8. Cayralia japonica;
9. Nicotiana tabacum; 10. Cenfella asiafica.

EH2 ZREFSHFERESIGNBTEEREXE
Fig.2 Results of PCR by the species-specific primer

of the fresh leaves of Gynosternma pentaphylium

680

M. Maker DL2000( &4 K EENIFFIFIEE 1) 5 K 23 B 1. e
M T T s 2. RIS T8 I 3. IR 2 A T I s 4. et
BT

M. Maker DL2000{ The same sequences as Fig. 1) ; K Blank; 1.
Dried medincine 1 of Gynostemma pentaphylium; 2. Dried med-
incine I of G. pentaphylium; 3. Dried medincine Il of G. pen-
taphylium; 4. Dried medincine IV of G. pentaphylium

H3 ZREAGHTRERESIWNRIEEREKE
Fig.3 Results of PCR by the species-specific primer

of the dried medincines of Gynosternma pentaphylium
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A, BER i | s B S e P MR o S 8
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