*ER + 585 ¢

- BMERE -
REHBMLENREREAEHBRMEERNET

BOWL.E O #LNFE K OAELBRESR
A. BER¥EMPNEER SRERESHABTHRERILLE . HK  400715; 2. BHKFH¥R —REX
ESFRAYTRESERE,ERK 4007155 3. BoEERRKEH %K £HEHWE, LH  200433)

Chinese Traditional and Herbal Drugs 8 39 % % 4 % 2008 £ 4 B

W EBN HHREHBETEE (aroA-M12) A LE . KBEHREEME. AE HABTHYRINE
PASM12 MM RITH LBA4404 T M AT REHA EEBIEHFEP A 10 mg/L EHBHITMHE. KB
EHBRRENEAEE N EEHAKRET PCR BRAEHBIATER. &R PCR RNMBHLHH MRS
23% MBS RS 33% % PCR HEHAATEHBRAALR  FRHEKERARER L XRAUTEHBRY
itk i ALRBITEEMNREHLTEREHBBENBELER, IEERBRERANMOEIFLHREH
Bk RAEENERAT RGN AKE T EAM.
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Obtaining of anti-glyphosate Pinellia ternate and establishment of transformation

system using glyphosate as selectable marker
TANG Jun', CHEN Min?, LIU Wan-hong', ZHANG Lei*, LIAO Zhi-hua'

(1. Key Laboratory of Eco-environments in Three Gorges Reservoir Region (Ministry of Education), School of Life Sciences,
Southwest University, Chongging 400715, China; 2. Key Laboratory of Eco-environments in Three Gorges Reservoir
Region (Ministry of Education), School of Pharmacy, Southwest University, Chongqing 400715, China; 3. Department
of Pharmacognosy, School of Pharmacy, Second Military Medical University, Shanghai 200433, China)

Abstract: Objective To transfer the anti-glyphosate gene aroA-M12 into Pinellia ternate and get
transgenic plantlets with resistance to glyphosate. Methods
um tumefaciens strain LBA4404 harboring the plasmid pASM12; Transgenic explants were directly select-
ed on medium containing glyphosate 10 mg/L and transgenic plantlets were confirmed by genomic PCR
PCR Analysis showed the transformation frequency of

P. ternate was transformed via Agrobacteri-

techniques and glyphosate resistance test. Results
young leaf blades was 23% and petioles was 33%; Glyphosate resistance test indicated that most trans-
genic plantlets could resist to glyphosate at various levels. Conclusion The establishment of the transfor-
mation method facilitates P. ternate of breeding anti-herbicide varieties of P. ternate and applying the
glyphosate-based selection system for P. ternate genetic engineering.

Key words: Pinellia ternata (Thunb. ) Berit. ; Agrobacterium tumefaciens; genetic transformation;
glyphosate
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K ERKE E. coli R aroA RABANEESF.B
B TEFHGE. 2LREBREALEAR (gene
shuffling) KB R BN EH MR EENE aroA-
MI2PESRFENT FHRALEERNA, KB TH
EHBOEREEEE,

1 MHS5HE

1.1 HYMHMIBRE - ALRFAAEE Pinellia
ternata (Thunb. ) Berit. g 8 P b 25 BF 35 B gk B
HRAABM FTALTEEAIRBRITE (Agrobac-
terium tumefaciens) LBA4404, i A LR BIRFF;
FTRRAEHMREERENE aroA-M12 HHEYRELER
t pASM12 (B D, PILKEEMBELEM.
ERERIED aroA-M12 BB EERMLEARKE
RSN EHBETRER,ASP &2—B 240 bp @
1A IF EPSPS M-8k #% iz Bk m B F 5,

CaMVv358 ASP aroAM12 Nos polyA

e

vl -~
L8 RB

B AMRERE pASM12 T EE
Fig.1 Schematic diagram of plant expression

vector pASM12
1.2 KEAEENRE HERRERE, 5% Z
B3 10 min,0. 1% HegCLEW B ¥ 20 min, B A
T KMPYE 3~5 K. VIBRCHERZEXRET ERHT
HERHFEE (M1:MS+BA 2 mg/L+NAA 0.2
mg/L), BFHM 3 0001xx12 h/d. @A 25 C Y
BREBPEFE. BB IdHHHIIR 1 c®£HK
o8, IR 1 em KAMBRERSMERBLF L.
1.3 ITREMEL B —70 C HME&EHER
100 pL HEFM T 5 mL EHFREPERE Awm=1.0
EA:BENPRR I mL EHEME 50 mL FHE
POEFRE Awow=0.-3 MAZBT EHFME (acetosy-
ringone, AS) ZEAKE K 100 pmol/L; BEEREFHE
B Asonm=0.6; W EBLBEEE, EHR MS
BMAEEFEREBREEIFEMA AS BLREEH 100
pmol/L, BR Al F F554k .
1.4 EHBRREENEE . EHEBERE M2:
MS-+BA 2 mg/L+NAA 0.5 mg/L) 14815 &
HBWEX:0.4.6,8.10.12.14 mg/L ., ¥ /M &K
HTFEAAREBEEHBY M2, BN ARKESE
Fp 30 AR M. ETHE 30001xX12h/d,8
BE 25 C MIRFAPEF REMEENEHED
IR EREE.

1.5 HBEEAISIHEEGERTFHERERE
(M3:MS+BA 2 mg/L+NAA 0.2 mg/L) Hii%3%
2d. AXEMEESMEEK EH B FH D EEL
MIBEHPEY 8 min, CEBEREIIHEE LY
WU E THIEFRIEHE (M4 MS+AS 100 pmol/
L), 7 25 C MEEAhItEs 2 HEFEAXE
K 3K . AEBERF. ERTEEERE
[(M5:MS+BA 2 mg/L+NAA 0.5 mg/L+¥%%
% ¥ (Carbenicillin, Cb) 300 mg/L+ % H % 10
mg/L)], M 3 000 1xx12 h/d, B 25 C ##.
83 AR 1 K, DIREAKIMERER MR,
HEKZERAN 2cm BEMSMEE LW, H B4R
BFEE (M6:MS+EHBE 10 mg/L) LA,

1.6 FHEFEMHKKY PCR ®# .k A SDS H&
DNA ####%", Aot i 2 BUE DNA, B 50 ng i
B DNA,L VA aroA-M12 ¥ 724514 P1.5'-CATGC-
CATGGAATCCCTGACGTTCAA-3'; P2: 5-CG-
CGGATCCTTAGCAGGCTACTCATTC-3', % 50
pL R Rk R, #% 94 C.5 min, 94 C.45 s,
54 C.45s, 72 C.90 s, {E¥ 30 %&;72 C.10 min
BT PCR I3, LLER. DNA fEMH #xt B,
FEF LB DNA /EFAHER B, 10 BUIEVEBE R
XKW PCR =¥,

1.7 %ERYEMNEHBWZELE % PCR @
HHEMEEREKRESREFESBRBIRARE
BRIty RERERBETHRL, —~REHE
RER BRAFBE, EREHXERERRRIT 7d L
Eayut, AR RIS LD T i B B M F AR IR K BE Y
EHBRAKBEEP EHROKERER 0,10, 20,
40.60,80.100.120 mg/L,3# LIIEF# EHEB kA H
fERXE. BTHHE 30001xx12h/d, B 25 C
HEEFAPEF. FRAEREHFNZHBRE AR
PL0.84 kg/hm’ AT B XM W ZRE S L 80
mg/L B RFITHBREM, HUEREREREN
X g,

2 BR

2.1 SMHEGEMEHBYHZLER - ETEHEY
M2 EAERARBAEHEBESEMMHKGIENSE
RAFIAEHBERREMRT 4 mg/L BHHMEK
SRR AT ML T4 s B H B8 10 mg/L A A1 1 B9 T AE K
ME L EEABREREFEK B EERER/E. N
HRE , EHB 14 me/L BMERBREALERE
frh1. B, EA 10 mg/L EHBENEAHEKE
5 2 B ) 8 Rl L R B AT b 40 o S e AL AN MR B B
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®1 WHMMNEREHREAHHEENEN
Table 1 Effect of glyphosate on regeneration from
leaf blades and petioles of P. ternate

HHR/ AEHERFR/Y Pty £

(mg+ L™ A g ] K o 45
0 100 100 B ®e
4 97 100 B g
6 50 57 # #e
8 10 17 #e ¢
10 7 10 #H #a
12 I 3 g g
14 0 0 L] L)

HEHAXASERELCAROERELE.

2.2 HERYEHEKMNRG E M5 LM 30d
B AMEERGORMAEEFRKE 2cm E4, A A
MM EEWEE 2cm BAARERE 30 #k.7E M6 L
HEREX 100% (B 2),X&Z35dWERKE . BE
HHEEEY 8cm,

A- RS MERRE B-H¥ASMERRRE
C-HERAMBER

A-selection of untransformed explants B-selection

of transformed explants C-rooting of transformats

M2 HEMRERBRBEREN
Fig.2 Pathway of gaining transgenic P. ternate
by selection system of glyphosate

2.3 PCR RWZ R M /LHKHFT PCR BN
(H 3),ar0A-M12 BEHT K A BRI K 1 284 bp,
PCR W4 R FZ W OB DNA {EMR#EXF g8 3
BB B &4, BAMEXT B A EMARH . ZERMA 60
BRELH P R BN LKRE 10 REMKE,E
B EREHSE 7 REME. AMWEIELZ
REARER THH, MR LIREE 33%,. 4
MR RE 23%.

2.4 HERYXENEHBHZE. A TRUEERE
FXEHHLEH eSS IEAEEE MR RS ML
HERBRAOTFETETREZHELR., 42%
BT RAER HBE 20 mg/L B ABEE. EEH

M 1 2 3 4 5 6 7 8 9

M-Marker I 1-BA#EXIH 2-PFHMERIE 3~0- B ¥ ME MK
M-Marker &

trol Lanes 3—9-independent transgenic plants

M3 HERMHN PCR RNER
Fig.3 PCR Analysis for transgenic P. ternata

N BB 3 60 mg/L DA b A9 B IR B, 4 5 i 32 R
BYEE 100 mg/L, MBROHALHEEKRTER
B (0.84 kg/hm®) BEW /S, S LBk RBIEH 4 K,
XEREEMNGAHERAR, ZRHFEA aroA-M12 X
R EEH A .

3 iwtig

FLBERTIANRFERL TS AR
NT—ANRBOEAREERR., EdWELRMAEL
ROZHNHHFR LR # A 300 mg/L & Cb £
REEARA S RITENE KBRS E RS
HAEANBE MEARET ZHANLREX
(Cef) MMHSMEKBBA RS H LR
B 10X, EEEFE IR ZE, 8 1.2.3d
BISL IR SR Bt () 46 L 3E3E 5R 2 d BB AR S SR at
(] 1 < ) JE 0 T vk R .

BRI RAFENSWRALARPEERGARAE
RO EREIFERC, XA E—EEZHE,
AMITBOCEHEXREROFEEEEY T BE s
EEEBARERGEREDR  SBHERHZ
HRSZ el AR —M EBRER,. EBEL
MPRERERGATLE R EENMEN.
EBNEHBMEEREYNIERRA . IR ERE
EPSPS, i E H RN ESFENH:; FARBEH M
AHMBAREE EPSPS MER. UREHMERKE
REBGFIC, BETRENBERMHETERLR,
LB RO MFHYR VAP ER TR
Rt—MELHLFWHE L. 2LREBHRE
HMEE AR EAESBRT R RERTNE
BREATHFR AL ENESFHREIT T TREN
Bl

AR
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ISSR-PCR £5KKRERE 7 #HEY

I HAXL.H TR ORBRBES
(BRREEMBZER ARAREDSAREVBRUTRESALRE KA AE  710069)

W E.Biy FH ISSR-PCR HAMZXEM (Gynostemma Bl. ) B G. pentaphyllium FAHBLRE G. pen-
tagynum . LCIFBEBRE G. cardiospermum KBRBY G. longipes MBEME G. yizingense MIELBE G. laxi-
Sflorum " ERXBE G. guangziense 7 MBI P #H4T DNA - FKFEE. FiE CTABERBABRERHEY L

DNA, LA 57 # ISSR 54347 PCR ¥ 38 RIS MBEBE s 3k /0 47 . SR

L = IR E B 14 519, ”H P

514 UBC-873 5 UBC-895 EABRME S HEAWHE YU HMIR S 7 HEXRERMEY . & ISSR-PCR 447

AR R LG REY .
XMW . LHBEX, ISSR; DNA @i, RS E
W45 %8.R282. 7 TRIFIRE A
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Identification of seven plants of Gynostemma Bl. by ISSR-PCR
WANG Chong, ZHOU Tian-hua, YANG Xue, GUO Jing, ZHAO Gui-fang
(Key Laboratory of Resource Biology and Biotechnology in Western China (Ministry of Education),
College of Life Science, Northwest University, Xi’an 710069, China) .
Abstract: Objective To identify seven species of Gynostemma Bl., including G. pentaphyllum, G.

pentagynum, G. cardiospermum, G. longipes, G. yixingense, G. laxiflorum, and G. guangxiense, by in-

ter-simple sequence repeat (ISSR) markers. Methods

General DNA was isolated from leaves of the seven

species in Gynostemma Bl. by CTAB, 57 primers constituted by ISSR were tested for PCR and sepharose

electrophoresis. Results

Fourteen primers amplified polymorphic bands, the amplification patterns of

primers UBC-873 and UBC-895 were higher in terms of polymorphic and amplified band ratio. They are
used to distinguish all the examined seven species. Conclusion ISSR-PCR Method provides. a quick, reli-

able molecular marker technique for the identification of different species of Gynostemma Bl.
Key words: Gynostemma Bl. ; ISSR; DNA fingerprint; classified identification
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