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RELBEAETSHELEELFIHREHRERESR
Agw LER WEL AER F OB

(HERBSRE ENAMEEFRAFESF FREEXESLTRE kg 2000832
(WIASFEBITRE, OIKEEHDE A8 610064

W B REEMETNE, A MS+BA 3mg/L+NAA 0. 2mg/L B E LR FNE
#, 1/2 MS+IBA 0.03mg/L %S 4M, WEFBA LK, BT EERASER N
BERE, REARTA 100%, FALUAEASHLERRTY, EHn— ROEF
HRE. AHBRAO R RGENIERE LATHE, BTEELFERE. KERERE
¥k, 2 GUS #1 NPT I M5 5E, LB Southern blot 444, IEE A R E bk, ¥ LFHAY
BEARYG LY, KBRS EE ARy 5. 53 EE RS E KR T DR
F# (Agrobacierium tumefaciens) Nk, EEEFIHZHENBERERL.

FiE RELMOTR, EER, T, HEEMK

EEXRTFHEREEER, TEMGTREA-EURU LS. B—FHRHEHNF
Yy, FRER MY, Bk, STERRAMTHHIR, LRREE
%, EMBMEARESES, B-HEVEENRERAM. EfAXESREDNE
M RRERIRBAMNNER. BNEEERROHALUERTE, LAREREY, T
BAEFAL T E E W MNSER RERE . ASCERBGE T RE L RFR, SR eEERTH
KBREREK, BRERLTIRPH—TZD.

1 MHEFZE

1.1 #¥ .

1.1.1 Y HEEEHTLRIVEEARN A KHE 15min, THAYHK 3K, T MSo
BFHE 0. 7%HIE, 2UHEE) LHAE., SEBEHKE L 5~2m &, ITRERT
T, EAESUEFMBEHLARRE, LR (23,

1.1.2 WE LIS (Agrobacterium tumefaciens): Ff VW %% A208se CPEL SC R
(3], Hrh pROAY3 R HH 355 B TEINA npe 1 HEH gus BE (LE 1D, HFHE

AL 2 AT B R B R R LB MR ES, MAREEE (mg/L) 25, RNRE
E 100 NEBE 25, T28CHRHEWFHF (HH 200r/min) TK.

B H

l Rk2 0Ornl NPT 1 GUS l Tn? Speo l pBR Orl l

E 1 pROAS3 FE¥H
Fig. 1 Plasmid pPROAS3
B. BamHT, H. HindI

EASE3E A g FE N
AEXF 19944 9 A 5 BkE.
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1.2 H&

1.2.1 AHERTE: FFHMHFEATHEASLERE (MS+BA 3mg/L+NAA
0. 2mg/L) FXRIFF . b/ hiE, AEETUT, A ERERE (1/2MS+IBA
0.03mg/L) R, FWHEEFEE HE KR, FHHE0.7%, FBEHEE 3%, BEXRBEN
28°C, JEEE 1 500~2 000lx (FERICER (21D, '

1.2.2 ¥4be:: MITHARSHHEHFH, 7EMS G55 2d BB A LTHE
W H 6~10min CRE-LWITHBIELE LB FEFZWNEM, ODHE0.3), HREKELE
R, BATIERERIIESR M. RERTHEANEZEFETBE 250mg/L, &
FRBE 25mg/L P LIER B PIEIRME, AR K, EFTBERENKREE 100~
150mg/L. 5 3~4 ABH KO RGASARFNTHAMRE Rk,
FHLR, KUY lom BAHE (WS, AHERIIT, BANELAEE100mg/L,
RV E 25mg/L FIEFERAER,

1.2.3 GUSEEMERM. FHXM 4],

1.2.4 SHBUYLEEN: BEHEEHELHEESEY F2F, Y8 lmm B/0%, RSN
A 100~150ul X-Gluc, F 37CAKBRE 0.5~2h 5, REHE EELRKE, RE#ET
Yk, BRETHER. _

1.2.5 NPT I B§i%E#: ¥ E : 25 McDonnell ) Dot blot 3, SRR &L R LI EE
W 0. 1g Z24, A 0. Iml FHIBEMRE A ; £ 4°T10 000r/min B> Smin, B 1§
W A Assay Brh¥E, 37°CR I 0.5h, BHE.L Smin; B W 150 SEAT LM E
SH PRI A E, THRIE, T—70CER. AIEERLRERED TRAGAEFH
dATP Y ¥P, :

1.2.6 Southern blot 4347 : £ Sambrook %M 7k, &l Mettle B3 REUEY
& DNA; % 5 DNA MR DNA (GEX{H) % BamH | #] Hind ¥ B§1JS , SRR
Edik 12h; SRR Southern BB 3B I HybondTM-N-+ (] B Amersham 4%
B) b BBENHA 10XSSC, 4+ FHEH AHE 4 Hind B /BamH I B4 pROA93 =
8 1kb FE, W B NPT I EEM —BRBIVFE. F4rALERMEY TBARE
7= # “Nick translation kit” #7318, 42°CHiF3E 2h, 438 16~20h, SSC ¥, —70C
Eh. BIATHATHEE 50% FEBLREM 50pg/ml ZE ¥ £ T DNA,

2 EHER

2.1 REIRAHBRRMNBEFHEW
21.1 ALARRER. ERETHEESMEAIRE, E2HFGTHREE L TN
thy ABUEREMEAMNS 48d £, FEE100%, THHE 3.5 %™,
2-1.2 BEMENEFEEAEW. RS RTES S R EERE TSRS
MHEREP, YEBETHE K 1. 5~ 2cm BT I AORT8, AL £ 88 H X
BT R 2R R, WM 2om DUR B AU R T 2 KRR,
HRREVORREBET, THEBITER,

EFALBRFRIIZR, ZHHLFELTTIER 2~3d BA W HRE LR E -
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SEL, ABURRBBOE R AP RS LT RS, MRS
BREAFET (ED.
¥*1 RANMNEERTHBLEEGHER

Table 1 Effect of preculture on shoot regeneration from cotyledon explants

‘Time of preculture/d 0 2 5 7

Percent of shoot regeneration/ % 1 51 1.5 0

2.1.3 HETBAEBRNHEEFEEOER. ZHSXRE I RTEE SRR, &
Febd BORB ALK, —M 6~10min, BIYEE OD{H 0.3, HJ5 28°CHbiis 2~3d, BN
Rk G E L AL L PN
2.2 RMFEREREERSE
2.2.1  FHBEMFHOEE . KRB ENZHR ST RAIGMBEA, URRY
RER, AEARTHEEAY, SFEBERENSERTRBBRENHTERGH
BERAR (RF 2.
®2 FRBX O HiERRE-FHER05CHIHIER
Table 2 Difference of growth and shoot regeneration from cotyledon explants with or without Em

Km/mg+ L} ) 25 0
Time of shoots recovered/d 30 14
Shoots/ % 1.5 2.5
Shoot regeneration/ % 10 75
Tufted shoots frequency/ % 30 85
Period of regeneration/weeks ' 13~14 7

2-2.2 AgNO, ¥ ER EW . ERRITR T BBARARTE, KEZRLHMHE
RN SR R BLFE . TR E TN AgNO; 25mmol /L AL &R K ¥
B, AHL-RAEBEEE 25me/L ik, BERMMESIY, FHEFENERLFL.5
A, BERMBEE 1~2F (RFE 3. AgNO, B—FhzBimKH, AL\, B8
SUBEOER. KRB RA AgNO, MITRHRBE I RTER —S0MHER RE O,
HEETRE, |
3 ANO, HIAERFHHERBEHLE
Table 3 Effect of AgNO, on shoot regeneration

Cone. Shoot regeneration Foxiness Period of ration/week
of AgNO;s/mmol « L~! fraquency /% frequency/% e regene
¢ ro 67 13~14

¥4 AgNO, R MW A208se PHDHIER

Table 4 The bacteriostatic effect of AgNO; on Agrobacterium tumefaciens

AgNQOs/mmol » L1 25 4]
Time of appearance of little colony on cocultivation/d 7~9 2~3
Minimum concentration of Ap on first selection/mg + L.7! + 100~150 250
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2.2.3 GidEREHEEE. FHALEREHAGTETHEE 250me/L, RHHE 25me/L
1 25mmol/L AgNO, FAHEIEFREE A MIRIESE , W ASR—K, X ELEFIHE
E 100~150mg/L, KL FHRERHEER ZWEET 25me/L, FHAF 24, 3
~4 FBBALTET: (RER 1-A). S5 -L T B e (5 MR IRE R ORI
(LF 5), 1E 25mg/L WREE-RIRE H o kgt KAk, PRSI —IK, 25~30d JGH T
RAGRSM LS BAREE,8~9 FSFHEFRKM 1~1. Scm BRI, K/ A T
NEREFRE, « BB AR KR TEEE (LEK B, BIVE LA S48 T
55 WM E AN, BRESWAER, EREE (LEKIC,
x5 FHBEREMEREFH LR

Table 5 Effect of kanamycin concentration on shoot regeneration frequency

Km concentration/mg = L7} 25 50 . 80 100
Shoot regeneration/ % 10 1.5 0 0
Number of shoots per explant 1.5 1.0 0 )
2.3 HiEfHER

2-3.1 GUSEERN. MEALAEE 55 EEEk P LR 30 R E GUS §§iE
H, ZHALFERE, KV 1ISHREMAEEN, & 43.3% . BHESEETRARENEH
WS, WHEAHFHARHRE (RERIE ., 260E 5T R LB E
HEBEERZ XM, ERUE BRI, '

2.3.2 NPT I MGl . A% CUS & ! : s
WAL LR, SRMEIBAIR NPT T ‘_
BE VR, T GUS BTG YEAD 5 Wi ok g e "

HERE, ZERAR. ERM-FBBERAHER
. Rt RS R I ABI RIS . H WA

B
PIHEBR L EH X T HA 88 (LA 2). _
2.3.3 Southern blot +#7: pROA93 Ry 3 5 s
% BamH [ 1 Hind I B 415 Ik 4 58— B 2 Sk (b TG T A B
MHE, 1 EH 4 TEH 1. 03kb, iEEE% WA NPT I RS 53 67

BB NPT I 8.0 KB, R Zit S5 ER Fig. 2 Neomyeif‘lf% phOSphotransferas:e I en-
. zyme activity Dot blot assaysis of leef

%I-. o #u ?A_H_'&{/Ej‘] [{H‘&X‘Tﬂﬁ 8 tissue extract

hvir KB ;ﬁ‘ GUS Eﬁ ?ﬁ' ‘Iﬁ? ﬁ{] *E H-: i& ’/ﬁ‘ Row A. Represent reactions containing kanampycin.

\ : Row B. Represent reactions without kanamyein.

Southern blot %ﬁ? » ¥ ﬁ&%%{t%ﬂ E!J*EHE Lane 1, 4. Negative control, Lane 2, 3,5, 6. Regener-
/I/F Fﬁ‘t‘tx‘f.ﬂﬁ ’ ﬁfm% BamH I il Hind I E&ﬂ] ated plants from genetic transformation
H 8 PR AR Bk DNA 774 2 %Rt EL T

7% (CRERK 1-D), EMI NPT 1 BETRATIHMAF, BHE25Y%,
3 Tw

3.1 BLEFERNEAHRIW
BEVRERENAREFERERBHERERNGEREMHZ . HLEEDUN
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{ERiF R ERERERASEROFAMESTPHE %Y+, HEHIMELHE
EAERE, EEETHASUSRBEARMMAEFRIG Y 10042, BB EAZE
B REEET 51%, EHit, BEYENBENASEREKERLEN.
3.2 RETIRFEARIMNECHER

BB ELEYMBIERE A EHTEE. XTREEH TFEENBEFRE/AY
HOFWMARE, BBTHARE LT RBRRNRSE, THERNELK, Hoas
BELH, NeUBELETFERERE, MEEEREH A, BERFEFETER
RHET AR B R B vk k. RN, B SEE RN e E R L AR AR ., TE
HABERSHILESE od, RAEHANBAERES”: WMELRPEEEN, FEE2H
B AR ILIE R TR, BT EREE . B SEFR R, 2d BHRYIIHEE, b
S N\ SRR IR IR A AT — MR BRI R U 3, AR ST 16, T £ B0 P PR T
NEEBHEOMR N BEEEEE. XTREER LR MK E ., 4E DNA FkA R
S PHY DNA & WEEE K, RELEFESEERK, RadRRGHEDHNE, &
A .
3.3 HERWREANEW

NPT I EERHEYHAT R REHYRBERICER, A EEREYTHS ., EL0F
FEBHFHORERD. REEENMEERVWEEERIMEERL. 8 EEEHYH®
BHRUBEY ., BABREREDYSHETENH BT R ERNITEEY, LUEE
M 44k, FIEREOAMBILIET, EEEETEER;: MTRTFTTFEENMERHEEE
H—EZWREER. ERXHRAEROIELT XK, HARABRFEEEMNERES
RURFEEROVREIER,
3.4 AgNO, HFE{WEHER

Chi @ #58 AgNO, TR/ E . BRSEWHFEHBIMET D, FEACHRE
AR BRE S AgNO, TR LIRS E XN EAERE, —RAVEMBETE
ESMEF U BY L EFBERZE, ZHHINHEY S LR T AgNO, £—Ff 25
MEF, TEEBM I 2R A R, BREVHNREE. BAKRINTERH AgNO, X
RIS AT KA R MR, HEERYE, SUFRERERETFEENER
FfERMZ—.
3.5 Ti BRI m

AR RIS PN RS pBIL21 Bob ARSI T R, (BoR R R R E
Sk, MM THEREFMBERAEET. HENZ — TR RN & FRiE
&; WARER BT pBI121 71 pROAS3 BRI A Z B HE . W& RAME NOS 53+, /7
# % CaMV35S Jash T, HHEIAN CaMV35S B FHERBEREW,

HELER, AR ERBLTUEBENZRNBRSGELRE, KBEEEMHE, &
SHMEEEEEEEUE PR mEITE .

BALMRE () =P A TIREE A 3 X GUS B iR MHMEMI 3 X NPT I B P s x
Southern blot [R4E5F =
BERTHARNBILEER 5. 5%, Ak Tr—RsEEREETRZS.
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Agrobacterium-mediated transformation. of Orychophragmus
Violaceus Cotyledon and Regeneration of Transgenic Plants

Zhou Jiming'?* Wei Zhiming' Xu Zhihong' Liu Shigui® Luc Peng’
(National Laboratory of Plapt Molecolar Genetics, Shanghai Institute
of Plant Physiology, Academia Sinica, Shanghai 200032)!
(Department of Biotechnology® and Department of Biology®
of Sichuan University, Chendu 510064)

Abstract Excised cotyledons of Orychophragmus violaceus, were used as explants for
tissue culture. They were cultured on MS medium supplemented with BA 3 mg/L and
NAA 0.2mg/L. When the regenerated buds were 2cm long, they were excised and
transferred onto 1/2MS medium with IBA 0. 03mg/L, then the whole planticts were re-
generated . The frequency of plant regenration was 100%. Then we began to study the
genetic transformation of O. violaceus, After 2~3 days of cocultivation with Agrobacteri-
um tumefaciens strain A208se (pTiT37 pROA93), the cotyledons were transferred onte
the selection medium containing 25mg/L Km and 250mg/L. Ap. After shoots emerged,
they were excised and transferred onto the root medium containing 25mg/L. Km and
100mg/L Cef, the roots were formed within 4~~5 weeks. The whole plants were trans-
planted into pots and grew well. The frequency of plant regeneration was about 51%.
The regenerated plants showed high enzymatic activities of B-glucuronidase and
neomycine phosphotransferase I. Southern blot analysis confirmed that NPT I gene
had been stably integrated into the chomosomal genome of O. violaceus. The transforma-
tion frequency was 5. 6%. In this paper, the first transgenic plant of O. violaceus is being

reported.

Key words Agrobacterium tumefaciens, Orychopheagmus violaceus, cotyledon , trans-

genie plants
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FEAE. RELENENM EHALEEET TR R AT AHK HMET
Zhou Jiming et al; Agrobacterium-mediated transformation of Plate 1
Orychopheagmus violaceus cotyledon and regeneration

of transgenic plants

¥ 7 v 9 4 32 1

A. Effect of kanamycin on shoot régeneration of cotylenden.

Left: Medium without kanamycin, Right; Medium with kanamycin.

B. Whole regeneration plant on rooting medium.

C. Transgenic plant in pot.

D. Southern blot analysis of regenerated plants genome DNA. Plants genome DNA were digested with
Hind X /BarmH § . 1~2. Positive control{1kb core fragement generated by NPT T gene after being digested with
Hind ¥ /BamH 1}, 3. Negasive control, 4~8. Regenerated plants of cotyledons from genetic transformation.

E. GUS enzyme activity assaysis of leaf.

Left: Regenerated plants from genetic transformation. Right: Megative control.
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