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Clone of resveratrol synthase gene and transformation of Salvia miltiorrhiza
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Abstract: Objective
biological technique. A resveratrol synthase (RS) gene was firstly expressed in Salvia miltiorrhiza for

To explore a new method of producing novel medicinal plants by molecular
improvement and increase of the potential of S. miltiorrhiza. Methods Based on the published nucleotide
sequences, the intact cDNA sequence of RS was obtained according to over-hang extension PCR protocol
with grape genomic DNA as template through three times of amplifications. A plant component expression
vector containing the RS gene was constructed, which was derived from plasmid pBin438. The RS gene
was then introduced into S. miltiorrhiza with the leaf disc method mediated by Agrobacterium tumefaciens.
The total 45
Kanamycin-resistant plants were obtained from this transformation. The results of PCR and PCR-

The regenerated plants were assayed by PCR and PCR-Southern blotting analysis. Results

Southern analysis confirmed that the RS gene had been integrated into the genome of some regenerated
plants of S. miltiorrhiza. Conclusion An efficient transgenic system of S. muiltiorrhiza by RS gene is
established and some transgenic plants are obtained from this transformation.
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FkRD,
FFESEREIT OIS RRN Y Z A T
RoVLE EERBEIPIE H-ATP KB ERE
H i Pk R sh kA B MR BRE SR BNRT
ERT AR BN EERES SRR
g A SR VA5 W P YRR B REK O, R A R
% A 2 A R S Ak, AT 35 B 390 B 0 BB 9 9 3K
R AR A AR ERHEEE B R
HHBERERPHARESESBERN, WEHK
MY ELRE FHECRAINISEFLS BT
HERERZAESTENSISEK. AT R A A
VIRMAERKBEFAESB, CATRELAE
FEREAN S 7RO 10 B 36 5 T Y B IR 4 R R 5
SHIT RS NIURE MBS HRE.
1 #H
1.1 BRp RSk : DH5a A /77 s pBind 38 JEHL.
WRRIE (Agrobacterium tumefacien) LBA4404
FIE R R pPRK 2031 B KA i (Escherichia coli
(Migula) Castellani et Chalmers) ¥ iy A% 25 ff #7;
pCFT-T #fikl g XAREDAF .,
1.2 MAEEZEMHEYHRE. FIHEFX (Kanamycin,
Kan), % & £ (Streptomycin, Str), 3k 73 B fi5
(Cefotaxime, Cef) M H FEMTHRAE,6-FE
HIEX (6-BA) W AFE/REAF].
1.3 HFEY¥iAN:Tag B,dNTP, X-Gal i
IPTG W B K Ko A4 %A 7] ; T4 DNA Lignase,
PRI YIES Sal 1.BamH 1 My 8 TaKaRa /) ;
HoAth = AR 2 O B 7 M ik
1.4 WY . F+S Salvia miltiorrhiza Bunge , %
B M Vitis vinifera L. cv. Muscat Hamburg . 4
EE W V. vinifera L. cv. Kyoho liit sl RE#H ¥
Bt LB RBIEE .
2 K&
2.1 BIYBHEEMEY I RScDNA RFFHI 447
CTAB BB SN AR E MBI A EREER
DNA™, 4% £ EHE Y H AR FE B F .0 (NCBD
GenBank Lt T4 i) RS ¥ 5] (AF128861,
AB046373, X76892, AAB19887. AF274281), # it
THARNSY, KPRl M R2 45 50EM B
EHME1IMBFHETHFSEH;R3 M R4 &
HEAEAEABE 2 METFHLETEFIE
s Sk, RN BF Y = Y 7R KB B Sk
RAHHE, £ R2 I R3 51 ZHA 16 MEHBRBE

HEZLHE# K. Rl: 5-G GGATCCAACAAT
BanH 1

C T
GGCTTCAGTTGAGGAA ATTAG—B’ ;R2: 5'-A-

T
TCAT G GATTTGTCACATATGCGATTGAAC-

TTCTTCTC-3';R3: 5-AAGTTCAATCGCATA-

A
TGTGACAAATC c ATGATCAAGAAG-3'; R¢:

A CG
5'-C GTCGACTTAATTTGT _AC
C TA
Sal 1
ATGCTATG-3',

Y EHEEM PCR VERMEBEEEHN
RS cDNA™, ¥ G g [H gk RS cDNA, R E 5
pCFT-vector %3 ,¥1k E. coli DH5c, % B & 7% i
VEBR M RN B R BT R, B S YD PCR £
BEHAT HEHRREEMRSZ R pTRS] M pTRSM
(pTRS) H# & E 7B, pTRSM i # % 53
FRESHD . BEYHFHIBETEYIRERAFA
ERF 44T
2.2 BREBUMWBMRIFEER:A Sa 1M
BamH 1 B4 & B E KRB R pTRS].pTRSM
MY RAEH MK pBind38, T4 DNA EHBE#EH
MERRBMEER B, BREAHRYRERE, &
#% pBRS] il pBRSM., ZFBMAERC M ELEY
FHHRRAETEES S B RR pRK2013 8 E. coli
& Ti FORARERATH LBA4404 3 HE@A,
4 50 mg/L Kan 1 50 mg/L Str # YEB %3 &
28 C ¥, UBARMAH BNEEFRMETHE.
2.3 MEEELTS RBEASTHRTEAEE
F 50 mL Kan/Str #{& YEB 1,28 ‘C,200 r/min
BEHEEEE Awd 1.0 4,4 000 r/min &L 10
min WA B, B MS, 1A 5 77 B VR % — K, B0l
EFEEEM 25 mL MS, B &, B E/MaTEKE
Pl . BYER—E K/NHYSMERR (0.5 cm X 0.5 ecm £
AWHBASHRE)  REREBRFEME 5~10
min, HIEKR T %085 - EZRAMEERE
(MS;+2- 0 mg/L 6-BA) F g F 4 d KL FHE
MR B EBEEFRE (MS,+ 1.0 mg/L 6-
BA+20 mg/L Kan—+400 mg/L Cef) #1347 % IR
F,48 2 AR —K.1~2 A . HHEFKD 2em
EAN BFEITHBERERTS (1/3 MS,+15
mg/L Kan+400 mg/L Cef) 4R, M AR A H
B HKZE 5~6 cm FE, B EB ABA F &

TAGGA-
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WHoERB /2 MSERBEE, FEKRTE . B
TAHHE.

2.4 HEEASHEN.CTAB /MR ERFH
P AREEEERKERM DNA, X RS &
Hifr PCR %% . 5140 R1 # R4,PCR &
MEFRFF:94 C.5min,94 C.455,58 C.455,72 C,
60 s,30 MEFH ;72 'C.10 min,

PCR-Southern # — 5 #i & W # & F 0L, ¥
PCR =#1% 0.8% HASHEEIKIG , B R %
B, 3 # B Roche 2 # B DIG Nucleic Acid
Detection Kit 7] & #47H5 #l & PR XK.
byt 8
3 ER5iiE
3.1 HWEHEMTHS5WF. 31 W&HEM PCR
PHETHEBIEBRMBAFTHEHK RS cDNA
(D). ByEanm~ERFS S NCBI £/
RS #HF 5 Xt B EIR RS X 98. 1%, 5%
1% 93. 6% MBS HEERFFEERER X 98.5%,
BAK 93. 0%, MABR PR H RS ERZ M
FREFMRESEN 93.3%, AERFIRBEEN
93.3%.,

Wil 1.2-ERMEBE RS HEE B TR AN
%iB 3.4-EMMBBEF RS XEMNE ISIEFHT HEW
3k 5-ADNA/EcoR 1 +Hind 1 AHX4 FREWRAE
Wil 6.7-EMMBREF RS cDNA

Lanes 1 and 2-PCR amplification of extron 1 of RS gene lanes

3 and 4-PCR amplification of extron 2 of RS ger;e lane 5-A
DNA/EcoR 1 4+ Hind T relative molecular markers lanes 6
and 7-amplification of RS ¢cDNA

H1 RSEANFIEFTFHF-YRERERER
Fig.1 PCR Amplification of two extrons of RS gene

and RS ¢cDNA and results of annealing extension
3.2 MYRLBIAKMEF=RMAE SR pBRS)
#1 pBRSM [fiki % Sal 1 1 BamH 1 NEYI G
FB RN ST RAIRE, RH RS ZHE BY
HE P pBind38 Y RKBAE D . ZKMAFHER
FHEEAESER Kan 1 Str iy YEB R & EA
K, H#% PCR 58] 1.2 kb By4&4, ¥ pBRS] H

pBRSM Jf $r B 3@ & Hp B BB pRK2013 58 B4R
FERFFE LBA4404 1,

3.3 HREHMOKSG IS0 R IME SRR
FE L3S 2 EAFEFRRAGEASFMES,
gt s, NAGAR P A B LM EE FFE
K20d ¥ HBETANARNERERED . HA
BEERNFEENEKRERKRS (8 2-A~D).

A-RBGHARR BOHFRR CREMHKER DBER
Elink g YiSPRE £ t/3

A-formation of calli B-regeneration of shoots C-regeneration

of intact plantlet D-transgenic plantlet of S. miltiorrhiza

H2 ERSEFASHEEDTE

Fig. 2 Regeneration of RS transgenic S. miltiorrhiza

M pBRS] B ALE WS AME KRS, S4E77
B 40 M EMER UMMM T4 pBRSM BikF 1L
B SAMESE, BT FHEBLE . BB REH 5
BEIPERIUHEM.

I SHASRS BIHFLERALRTE

MBS A Z, FERI o RS 2K &
BBk B, kG, BEMMEREPNEERE
(35 0.75%) . J#f% 6-BA & (h 2. Omg/L BZE 1.0
mg/L) MBS EREBHAREREE  H4E
BB REBAR] LI NERE.
3.4 BERERRFSHRN XSS WA R
7T PCR B b 1.2 kb W EW &KW, AR
EEHEKET HIME (B, SERHEHER
ELHABASERAS.

PCR ¥ BAEHE RE HAEN S HARMYE
PR EEEEREAMBE R EREX
P 1= Y 4T Southern 2838, Xt PCR PHPE#R A it
17 PCR-Southern ZeZ#:l, £ B PCR P8 Bk 5
EETRXGES HEEKIELES (H O, ®HA
FEEAHMEBCLEAIASERA Y.
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3ki€ M-ADNA/BamH 1 +Hind § KX 5 FRBRE
WE -EEENY T KE - REEEERT HY
kil 3~9-HEFMKT MY
Lane M-A DNA/BamH 1 +Hind B relative molecular markers
lane 1-amplified product of positive plasmid lane 2-amplified
product of non-transgenic plant lanes 3—9-amplified product
of transgenic plant

3 FHBRLAMEY PCR RALER

Fig.3 PCR Analysis of Kan-resistant plants

B 1-HERRY Y K - REREEMK

3KiE 3~5-F R IBR T

Lane 1-amplified product of positive plasmid lane 2-amplified
product of non-transgenic plant lanes 3—5-amplified product

of some Kan- resistant plants

M4 FHREBEHEEMH PCR-Southern R ZRH
Fig. 4 PCR-Southern blotting detection

of some Kan-resistant plants

4 itig

HAT AL FEHEFNBABEAREYRTIRS
RATRAZHEYDROREE EHRNT
FREGRERML GEXOBSHRAELOESHE
HBIAEMER T RERERAYAAR KN KR
R ANAEIRREEN SR BRORER, 1B
ETHYRIBE B RBERFEN MM RIE
RUBITHHASHE, oM EEKE PCR
1 PCR-Southern B #E T OB B HERE
RZPRE. SEARFABEABERNNEER

SR EMES S0 I8 %75 1 B9 EIT R, 9758
BAZE SRR ARRTER T AEYREART
EWERA AT E.

DERERTARAHKSINE RS #EHE, T—

PHHERERASHKFAENBHREENL.
WA SERREFENEER ST MRS SE
OB 7 R R U R BE R IR S A 5K
PRt R - PR IR .

BM - AMALEIEETEREMFRAY

BAA R ARATHABRAAAG B CH T,
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