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CRERBRSTFERERALE, £IO

AXRBE T —FREE, BXRHE. 28, HRSAEEDENESTE. FAF mini-
Tik B -1 BRATE (Agrobacterium tumefaciens) 'JHEE KGR B 09 3k 3 5, £ T
lopg/ml ERBEGS B R FE L HEIIHRE 10% M . HewasEsn

HERE, HESDSMEEOARRBERNEE, DNA-DNA &7

R AR

FIR B DNA R A nptE BN AR R, BoEEHICEREE, 6% 0 B IT 7, 4
o BIERE T RS RASMNEE E R SR T3, ARSTTIET B Y

A E,

XWiE o, EPREERL BRESR

g+ RATE (Agrobacterium tu-
mefaciens) BHRFEIF H # HKHND
B, sESIEEYEEINEERNESE. X
EHTEREERITEAN T, Rk L
f—E DNA (T-DNA) ##B I BS3H
Vil g R Y A E B
TATE R E—MRRNE B EELR
o H—F WA LKAHELTR 5 T-DNA
BHIR, BST: R VKl T-
DNA#RFEFIH k1, BTFX—5
WRT—RIEYBE TEE&E, HRE
ey 1 fERE N BT
JlEMEERNER, AETREHEER
R RFF], R RFFIREE —BER
SMREERTN npt, CAT %, X % & HIE
nopaline & S BGH I FHATT, BEfHE
MINRIMEE, EEE2HHE, NAET
% 36 i %6 7F # {b 4 fig

A S YR R i R AR 4 Bt £ A 4
RE—MERN,. ARNELES, T
ARERRARE YRS REDE
WE 10, BHEEE R K (10,
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g AT T By sy Y, |
fhiE S E R, TERK, RETIER
B . BOE, PIT R ESM AL
Fk Y, FERARREE LBER T A DU
LR E, BT, BEREERE,
B—ARAFENT %o

RO HERTREITESD, FH
MRS E AR, KB T HAAE R, A&
TRBTRMEE, FH. REHELR
%, HiheBmsLER.

MH 5 T %

(=) EREEFREN

1, E,coli Bi#k HB101 (pEND4K),
HE. W, NesterZi % #H i & 1 5:pENDIK
HORR S 4 B3 . pEND4K &7 fRiE Y PR
Fak fnos-nptEH, HELH Y EKni
RS F o814 3 A205 MOE,
TEFHEWES. Km #iREHESE, Cbh @

#B%, BA, o-FERE®, 2,4-D 2,4 HFHZ
m, IAA, BRZ®
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R REF)TRER T, £FPUC
1ISREHT, FEE.coli HHEEI, ET
#1E &lambda (M) MEEE{ERATcosfL A,
ZET LS E DNA TR FROFR 44 B 7 i1
M, PRBSBEY T &R F 8 T-
DNAZ., HHRFEH,

2. HB101 (pRK2013)*'', D.R,
Helinski ¢ & B, pRK2013 5HFH
pEND4K NE, coli [A] A,tumefaciens $:5¢
famobFitrathfl 3t HKE#R T,

3. A tumefaciens C58C1B,5,Rif*?,
BAHBAHBEH pTiIBS:; 5INEH K
pTiC58 MR MRS 2] /Y FAE Rif HitE
W ho

4, E colip#k, ¥t LB ¥ 3F &,
37T CHESE, '

5. A,tumefaciens H#E. LB (fff
fn2 mmol/I. MgSO Y1, 28°CHEIE,

R nnE RVE (ug/ml),
Km10, Cm25, Rif100,

pENIMK
16kh

B 1 pEND 4 KB $ A 4 s s 8
Fig,1, Restriction map of transformation
vector pENIMK

(2 EPHE. BERENFEENX
L ;)
MSEHLEE, Bs A4 &, 3 %EH, 100
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ug/mlfE £ B (oxord LT),200ug/ml
KB #E (Sigma) .

HPARFERN 69 8 EHh: NAA
1 ug/ml, BAO,2ug/mls BiEseR T #E
k. 2,4-D 1ug/ml, BAO,2ug/ml; C¥
HERNEERH, BA 2ug/ml, IAA0,2ug/
ml,

HEH Ry “EFR” BHE (HREX
BRI AR MR RAD

BAKHEHFSEE K E (T0%HE
¥, 0.1%Fr KA )YIR 0.5 % 0,5cm> /s
B, HAETRESEHEA, B, CLk, 28CH
JE#A16h/8h, 1000 Ix FIEZF.

() ER=FEZE®. E.coli By
pEND4K & 5 BI S + IR R #F EC58C1 B,
S, Rif¥ds

M28°CHFEHODoe 0,8—1.0HC58
C1B,S:; 37°CHFHMYHB101 (pEND4K)
FIHB101 (pRK2013)E M & E0,.2ml,
T LB R 33, 28°C EFszhel B,
Fl 3ml 20mmol/L MgSO, B2 E, W
0,.2ml%F&Rif, Cm LB B HF5IeE
b. 28°CHF 48h, HIBURREESENR
Lk, BE&Km, Rif, Cmi LBER I
¥, PEFTREMESNZHEGERELD
MAITETF14 (Rif*, Km®, Cm®) 347
DNA #axif .

() #HHpENDAKAYC58C1B,S.
BDNAEN '

HB101(pEND4K &R ** .
Fr ikt i Kado 35 * 41 38T TFI4 BWHE
DNA # #l, B{ 1,5mlif7% 33500 TF14

(Rif®, Km*, Cm*) T Eppendorf¥,
7e 8. 0HL E 15000rpm B0 imin, F 1ml
TE buffer(20mmol/L Tris+C1,2 mmol/L
EDTA, pHR.0) HHEk—X, SR EHA 15041
W (3 %SDS, 50mmol/L Tris, pH
12,6 R TR S, ER T & 30min
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RLE, WMASEFE &0 (1:D &
57, F15000rpm B L2 5min, B b 75 7£0.6%
HAekE, HIKSMH (10mmol/L Tris,
Im mol/L EDTA, pH7,9) 60ViEk12—
14h, F50ug/mlfy&E15min, UV L,
() %% pENDaK 70 pT: B,S.
MTFI450, ¥, HiRsAkEEN
BABEM . E WA EE, BT
WTERE, 7 70% ZEh B 30—40
, RHBEREREKE—K, K2 0.1%
FRHPR 5min, FIEEKES K, T®
WRETRE, TR0.5x%0,5em? B/R~HK
5 mmEA/PNEE, MBS ODyy,
A0, 8HYTF 4B HAE 9 em M 3k 3% 5%,
HARZTER L, 8 5min, AL
W TS, HAEBEHRREY, 25CH
F#48h, FI600ug/mlBChiRMBL 44, W
TrE, B34 Cb500ug/ml,Km100pg/ml
MBIEFREE L, BHEWE R & 5% & b,
28°C.16h/8h, 1000 Ix FI%3:,
(7O MEHERESEEYNEE
£ B R LIER A HAR, #k
BEERD, BEAERS L NCE £ &
X, FEFEE P & 100ug/ml Km, 500ug/
ml Cb, EFFLMARAT. S H ML & ¥
REfE—kiEsri (I Cgxk), B
B, BT, BHILHENMS it
LEESRM, FAEERRE4FTFHE,
BRI EN, RRAEK%,
() BEHKREBSRERN
BEEHKENT B 5 H RREE
AL ECR RS HE S 100pg/m]
Km, 500pg/ml ColJCIEFHE Fise, &
HEG LR BEE Hil.
C\) SE{EE#RDNA &Y 3B Y
W2g#HH M (%3E), Ho. Imol/L
EDTA pH8.0F®ELIT » BIREIRA50mlgs
DEE, BXNBEE h3—5min, HMEH
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BRITHE, MAISmITAR (65°C) MUiEsE
M (100mmol/L TriseCl, 500mmol/L
EDTA,500mmol /L NaCl,10mmol/L# &
&) Fllml 20%SDS, BABIRE, W
A65°C/RE R 10min, WA 0 °CHy5ml
5mol/L KAoc, &K 20min, 710000 rpm
4 CT B0 30min, ¥ LSS —/ 50
mIZLLE T (& 10ml- 20°CR R ED
BB -20°C 30min, F15000 rpmp
s 156min, BUILHE, I F 1ml 2 mol/L
NaCl #E#EH, Bk, &5 PRkt
HH.,
(h) DNA-DNA&GF#e3r

Bl40ul EPIDNAEE (FH%TF0.1g
BYFED INASEB 20 XSSC, FiN%
#HF 0. 4mol /I, NaOH, M YDNA,
AERER 1ol FEHTIE BRITEEE
& (MILLIPORE Corporation ) Ik, #*
ZIRTRE, s0°CHz M2k, BHTFHE
EHRF,

Heagih' 2 Hl4EpEND4K, SCsClE
EREELAEDNAK, %Bio-Radbiiy
A IFRICTT B AR, PL70uCi e-22Pd CTP
(Amersham3000 pci/mmol) ZBBeckman
15-5801 W [N X M 3 3R D L 15 #E 5 %
107cpm/ug DNA #2024 5 3474 F 2
o —20CT, X-HF CRHE XK E
™) Bk, BE%.

() F, {REHE X B &l

HETERBWAT, SEARGEEE
FFMS (B0 200ug/ml Km) 3EFE L,
F2CTERYF, ZABEHE R E FRr
#H,

# K

(= HPTEEELR
A “EFT ST MM, ZREB
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iR AL R R R i A, ﬂt*"ﬂ,,\ZE C
WIEIE R WP I3, oM. EEREE
e CHE %3k FREWS T34k 2, (AW (A
W= L,

(=) pENDAKIE colitE BRI BT
TR RFFHCS8CIB, S,

¥ HB101(pEND{K), HB101 (pRK
2013), C58CI1B,S; ¥ 4t 78 B IF Wy sE Ko
B AERPED FEEE SN ER
To ZEBah, FATHRE A KR RKIEH
G FEIET RS, & WO
P, MBAERMMEHESE . ATHK
BRANEE, WOEFESREETT
WE5T, 12—14hiR5)minae, $HEME, 36h
VLR WS iS4 T W,

R BGER Kado 1Ml #4 EwE
{8 A B % TF14,. & pEND4K 7
PTiBS. B i ki o

(2) HhEESTFIa SR

HU—-20°C Hihi{Rk 77 89 TR14 B Fh 7
YEBHE{L 48h, RS EN0, 1ml F[20m! LB
BRI g, B3 120 VT A TELL,

FRIEF S R M 2k R B IE L R R S
MILEES, YT LR RIE (HH5
A /100 SR , AD I 55 B B )
K E7E 8 min DL A&, & NEHH
Fr¥s ik, s ek. WTH
f%i): Jﬁ@]?ﬁﬁ?ﬁ:ﬁi“‘%ﬁ_ﬁo 3T R
AL, DR KX, =R 3
sshu_to

(M) FHERG TS iEEkE
BE

FLIE R E RIS R, FE 4 100ug/ml
Km#Fn500ug/ml ColBRESEH: ki CRTBm
2,4-D 1ug/ml, BA0.2pg/ml) £5 /A
&, B 6, BRNaEHEHSHR, B
FRBTIEH 0.4x90,4x0,4cm® K/NH
WHE, B2 GXFEf AR T4 5E
LIS RN e —8 A, ARk ES
e , AREH A B A MR BUE RN
BA 2 ug/ml, TAA 0.2ug/ml fYC HEFE3E
. HBEAREGZCE ALK, BEMRESR
#1, E—RARNEEFARIAETHA,
kaHaEm AN, BEDTHRAE Kn 100

B2 HikstafeER
Fig,2 Formation of Km resistant callus

A ATE 1456 o0k, 25006k, 7E100pg/ml KmpyBiit b, BRBHER

Leaf, stem explant transformed by TF14 can form callus cn B medium contain 100pg/ml Km

B MCssClB S, 44 btnl- £, fE1oopg/ml KmpyBigeas v, 3ol B ik, %L

Leafdisc transformed by C53Cl1BgSs browned and died on B medium contain 100pg/m! Km,after 30 days
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B3 BBERSER

Fig,3 Formation of resistant plantlet
A BTFask s, BRAGALE, B doug/ml KmpyChligid b, BRE

The callus from explant transformed by TF14 car shoot on C medium contain Km 10pug/ml

BB wB %, MR, #HEAKnomy/mlgRRFRREE, BRE
Shoot trooting on MSO medivm contain Km 1oopg/ml

pg/ml, Cb500ug/ml By LM EERE b
FERER, H—HEAFRNER (LH
3) o

EERhr TRENE: (1) B
FHAPpENDAK L AR (2) R
FRC58C1B S, 4h T M 2L 58 14

MNE29FBH, ZFE, (. @)

XA R TIRT,
B, MR T —SHhEb, NEE
HFEAL A R B B R AR B 5
B EEE, £ 60 NHEED, HE 34
ShEbERNE, WEHFNNEES B
EE, 5Ll EsEs gt
], —HikE b i A E M,
ARG Bl L i b, Hf
B1504-Fh T84k, Ao60 MM R NS
TG ER AR MR G EL T, XE
RERAEZFME, XENEFRERET
SRR RN B as., R
B, WRGAEE EH S AN
R, ST XTHERESTE. FRLEA
REAPN B, BRBERETEE NS AR
13, B A R M WL S, 5
BesE R AR P R 100 S ANE
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Bt/ 1005 1k,

(H) BEEREEEEABS 8N
TR B i

R T E -SRI ER RIS
B, HFTHELMEEESER 535
EWRFF PR E, JROBEERAEERNR
IR BEAT TR, EEERAE Km
100pz, Cb 500ug, BA 2ugz, TAA 0,2ug
fosgsedt b, PR, FERR &
SRSAESE (M, 2) 4988 TP FH
o FWERFBFLERSHERZNBHE
BE LR EAT RS B B, Km
M Cb BROFHEAMENEN, § BT
—E W B REFFHHIL, &
BB AL T BB,

(7)) DNA-DNA& T3

Pt I IE Y DNA | B AR 50kb B
&, B#) 0,510 DNA S-TINERFHRIE
B FBEATHRAL . FE SR RIE, fFEsE
LR RS e BREEREEENRE
BRIX, MELHEERD, 2REME A
BE 4w W, AR ERREBERR, i
WAMNEREE NEAR, #NEML S
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B RIRIK O R BB I E AR AT
(£) FiRIERER
K aEmBeRR TN, fhfE200ne/
ml Kmiysedt b, RET2AHLHE

WHTF —1, AREBR0RF T ZH Kmi

P, BB ERS00RIM T, 4004

FhF TR/ ERE, 100 RZE ARG HHF
WES5) .

B 4 pENDuKyiélr, DNA-DNAGF Rz R
Fig, 4 Dotting hybridization between pEND4K DNA and {ransgenic plant DNA
Wmi. M, N, O (EeghiiyNon-iransgenic plant).

wm@e, P, Q (o.1ipg pEND4K)

) #1 # h s #e Differant transgenic plant, A, B, C, D, E, F, G, H, LT, K, L

M5 kT - REKmoopg/mig s
EiER

Fig,5 F, of transgenic plant growth on
the medium contain Kmaoopg/ml

o #
I Y nos-npt HEFEIS HEIE

FATHE B AR Emar, JRk ik i
Felbtits, FbEME ERARETT (B
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6) , BE{LEIRK 600—1200 PE LA
/1000-FhyE &,

Horsch % 1985 4R Zh3 3 T #H#
HBiLERESNER, BOLRE TENM
g, A 7830 K v A R4 R 4 i RO
BHEDEMALBEEREGEVAL. &K
1 e A1 T T Ek. &
e, TMERTRTERERAXBEN TR
FiE7E mini-Ti B ROSMEEE, WL M
R A IEEES RAT B, PSR
AR HoE AW . HAAREE0E
A EE —E B YE R, FENKN
TiF R T-DNA Smini-Ti 2t E B EY
M RR RGN, MkEERAS (N
pGV3850) MR 1009% 1y dL#E. Prild
LW RN AEE, AONETARE R
B TR R AL R TR TR BT
“IRERREEY  (BIHBREGENE BAHER
BT TR MR R HEE B &R R R
. BOAHTENEAHREZCHEE
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Fig, ¢ Transgenic plant has normal morphorlopy and ability of flowering and seedling

%, FEBREBSERATRE, WEL
BIRE fesr TREATEE, ZLRER
5 RS DNA FOBIE W0 RI# 4k GIE
BE BB T Tid fimini-Tidy) B & X%,
FERE, ST 8% 8k, B 4GV
3850 E i &7 PR 9B~ N BE LB, JHCH
BfARBRERRYE, FLEZ&dRR
Cb BT Mo 3 T AR, 252 B rhidh
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CbTifs 2 kL cefotaxim, W2 HEREMNE
TG 2E PR 2 b TR AR R AT
SHPGVISS0 RS, EENIIERHET,
TGRS, B R,

/ML B EEMA, 53+
PAATE SRR, AR B A% TR
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I, HRMEBSE, FAH LSRR
5, RE, ERBEREELR R BLE
W, BN REEN, NEERG,
RRMBEAR BTN, XEEREY e
BB, T —AVH Ek s, B
BE R34 B i EEL LA A S AR (A1 45 b
iR Er, EREEENDS
Wy a SR, RATDRILEME
W OCGREEEED .

W RER L 5 IN (7] 438 T Y fy
e fEt GREFRED .

ROTEER S, M BER C58
C1B¢S, WP {EJ Helper, FALMEILH]
Fi R BE B HUB S SERIHR 4735 Helper
EE GREERERD .

FERE (LA FE I B B B 5 4L
L RERMESE NI BTG AR N
T g AR, R PR AR B,
Bt LT RE R AR AN o P 2 5 9 o 7 LRSS
Fo MAEERTH SRS
G B, HRERA G ERERNSEE SRR
Rk, REHMEERER, Mk TH
g, il TRER ST RE T
B,

SRR, WAmas E T RER
BB ENEREE L, ITER, §
FE RO & A4, TES Km B35 fLE3%
# b, W4 EA P K @R, B
nos-npt B FH1E 24 B RIS E B,

FET e I, HEME b k]
EREENEEE BN, Sl ELES
HOSMERTEAR & HE R 3 5 2 Lok
B, #EW Km s Cb b 35 I8 E Mk
=]
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ESTABLISHMENT OF SIMPLIFIED EFFICIENT GENETIC
TRANSFORMATION SYSTEM OF PLANT EXPLANT

Dy Jie Fan Yunliu

(Lab, of Molecular Biology, Biotechnolozy Research Center, Chinese Academy
of Agriculturgl Sciences, Beljng)

A modified, simple and efficient leaf disc and stem disc transformation
of plant explant is reported, The Agrobacterium tumefaciens strains C58CIBS,
carring mini-Ti plasmid is co-cultivated with explant for five minutes, On
modified plant medium with 100ug per milliliter kanamycin sulfate, transge-
hic tobacco up to 40% is obtained, The different parts of the plant leaves
and stems regenerated from transfomed cells are also resistant to kanamycin,
There are DNA(npt gene) homology between mini-Ti and total DNA from
transformed plants is confirmed by DNA-DNA molecular hybridization, Tra-
nsgenic plants have normal morphology and ability of flowering, Obtained
kanamycin resistant self-pollinate progeny suggests that foreign gene inheri-
ted to progeny through meiosis, Factors affected transformation have been
discussed in this report,

Key words

Leaf disc; plant genetic transformation; high efficiency system
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