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Abstract According to the published sequences, PCR primers of 1-aminocyclopropane-1-
carboxylate (ACS) and l-aminocyclopropane-l-<carboxylate oxidase (ACO) gene of tomato
amplification were designed. Fragments of ACS and ACO gene were generated. The
products of PCR fragments and T-vector ligation were transformed into E. coli (DH 5a).
The recombinants were selected by blue-white colony screening and restriction analysis.
After partial sequencing and Southern hybridizatioﬁ, the fragments and stringed products
of two genes were subcloned into plant gene- expression vector pBIl121 in antisense
orientation. The antisense vectors were transformed into Agrobaterium tumefaciens LBA4404
by freeze-thaw method. Fourteen-day-old cotyledon pieces were infected with Agrobacterium,
and transformants were selected with 75 pg ml' kanamycin. Southern blotting with 0.9kb
fragments of ACS gene as probe provided that two positively transgenic plantlets were
obtained. ' ’
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LHR—MHEYSRERE, EXHEORTFHER. 4Kk, £2F. FEMRLIRASEHAHE
MEW, b, ZHEERSE5HYPRNBFEEIT. £EEHEEM DNA FBRAN. B%H
YN, ZHHEYERERN: Met - SAM -~ ACC - CH,+HCN+CO2, fit{k SAM
M ACC #% L HI B | ACC 4 B8 (ACS), #E4b ACC M Z BB LM IR N ACC KL B
(ACO). TEZHEMEMER D, WBRFE SAM 1 ACC #5548, Hik, ACS 1 ACO
REYIHELEYEBAERPHFHA X BR. 55, EILERMBRIIEEEKN ZIHESHERE
BRPIRBRETHAMRY,

AEHNZHEEYASBHERTIENINY, FERBEIR XA, MEHYEA ACS f1 ACO
HEMEREX., MARNBRBEZHT4E, AP ERBERSE. hTFXFHHEREZ HAHSR
BHMEAXERE, HEZRWHEEF—EHHAER, MRELR XER, BEHAEEPER
E—EBHTHYEL, THELEFABELEHZBHESR. BHOREBBEE—ENR X
REMHERBE. AHREZHHESFH ACS il ACO NNMEBAMARR B mEHE, K
FMEBEREZHYERTBRMREIRE, HAHY, ARNCHBEBEAERE, FHETHIEER YL
ERE PR, FXHGERTHI LR R.

I BREHE

1.1 ##

REDNA A& #FF F93-6 B S MiT AL 228557, HAAMNBHSR WH B
TN RRR FP R ridt. PCRIANIEWE LA TAR, PCREIYHLEBATIAAS
A

DNA #l ¥ Fi % Biochemical 22 A/ Ml F A &, HEHRICR A Promega 24 7 i O 7%
A&, PCRYWRALBEAERRE WZHL.=R/KEH; PCR =¥ 2R A Permega
/AFH pGEM -T Vector system I FIZASCI % A 4R T- #4k; [«-2P-dATP W & b WaEA: 4
ExTRAA.

1.2 Ak

ACSTNACO EEMTREREE  KAFEHM F3-6 LH & HiRBUE DNAR ACS 1 ACO %
E# PCR 31 5 18 Innis® By 5 skus e, P73 ACS 444 94C 1 min, 72°C 3 min,
55C 2 min; 33 ACO MI%&#X:94C 1 min, 72°C 3 min, 61 C 2 min, #4725 PMF
I, RPN 100 pl, VH=YTF 0.8% MIIEHERBXKEE, SEk4dgkE, EZE
pBluscript T- #4k. xMERTELHEHHENIREIE, BXEES, AWRA KT DNA F
lortr, H—SWEEEENERY.

ACSHIACO ERMIR I EE  AIMREHEAUIERR ACS 1 ACO £/ PCR ¥'1 i &
WM T- 8Bk LY R4 51K W T 7 ke B A 84k pBI121, FE# ACS fl ACO EHEMMANH EK
R BB E e B FR AL pBI121. ML ET, BRESEELLITE LBA4404Y, 5k
BEARFFEFR, Southern 4MHr BEEAMIEA.
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Pebedl, WRPEEN TSR THBRESH FBRER (75 pg ml') B MS E5rEE LTI
3%, BWEHAGREAEGEY, BEFLMEKN A, #E4T Southern AT .

2 #RMVHE
2.1 ACS £E /Y PCR "8, =EMLE

B Rottmann "M TR EHFFH, ®itd ¥ ACS B354, 5 mES Y0 HE
5’ ATGGGATTGGAGATTGCAAA 3'; 3’ SEE5I MM BEA R H: 5 TAACGAACTAATGG-
TGAGGG 3'. Fry# ACS ZEEMEK K 2521 PMRE, BIHT ACS HH 3053 i EHREB
F ATG, &IETF ACS ZEEH 5573 AL EWBF TAA, HUNMINEFRM=ZAHNE FHIRAR.
PCR =¥ 5 T- Bk B &S, FARH NS Sacl. Hindl #4784 4, R\ CEY,
Sacl 7E ACS ZHP AWM A, HindlIl £ ACS EHPHE=ZAVE, MULREY: xR
IR U1 AL R R B U1 v BO RNV SRR E AR (B 1) . B4, %ﬁ‘ﬁﬁﬁﬂﬁﬁ(?ﬁ%ﬁﬁ 112
MEE), KWBINBEHRS TS .

2.2 ACO EHEH PCR #18. =REMELE

BREBHRGEF T #9t PCR #0514, 5 SRESIWHRBEARSY STTGGATCCAACCTAG-
TGTGGAATAC 3', TESI¥I8 5" 3 A BRI Y188 BamHI MESUILER GGATCC (RILHS );
3 uEETI M A A W S'TCAAGCTTACCACACATGTAGTAGG 3', 3% 5 3 R4 m
ABRH A YIS HindII IS Y10 4 AAGCTT (RIZH4) ). ACO ALK ¥ 2870 ML, &
/T ACO #H 226 MiMEKRELTF ATG, & 1T ACO HHEM 2732 il 4 1L BB F TAG,
BN BEESE ACO ZHKWFTIARPR, —BRSFIM—BTHRES, B EAMETM=4
NETHM. PCR Y5 T-RIEME. HAKMBURESXREL—B (A 2). BHF
AT (HERG L 134 IR £ R IR MR AR 5 O IE M 24— 3.
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Fig. 1 Restriction analysis of cloned ACS DNA
a: ADNA +HindIIl+ EcoRI; b: Cloned ACS
DNA +Sacl + HindllI; ¢: Cloned ACS DNA +
Hindlll; d: Cloned ACS DNA +Sacl;
¢: Cloned ACS DNA (none digestion)

1.5% agarose.

Fig. 2 Restriction analysis of cloned ACO DNA
a: ADNA + HindlI1 + EcoR1; b: Cloned ACO DNA
+Xbal + EcoRI; c¢: Cloned ACO DNA + Xbal;
d: Cloned ACO DNA +EcoR]I; e: Cloned ACO
DNA (none digestion).

1.0% agarose.
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2.3 ACS #1 ACO ER R BBENEMRILHE

43 50 FA BRI ¥ N )88 BamHIM Sacl. BamHI #1 Xbal )\ T 84k 4T ACS(S) #1 ACOS) K
B, SR mek R m BB R E YR A B K pBII2I.

A BBAN PO H B RITE LBA4404, HREUELERBR. JIRH I8 Sacl M
BamHI Y1 %] ACS 318 0.9kb /M B, BLENEER, 3R ISR DNA 347 Southern Ef ;&
AW (E3). GREH, FINER XEHARRERMY.
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Fig. 3 Southern blotting of reversed clones

A: il 3K Electrophosis of digested DNA; B: EliE%3¢ Southern blotting,
2P labeled ACS fragments DNA (0.9kb) as probe.

a, ADNA + HindIII + EcoRI; b, Recombinant plasmids pBI121::ACOS):: ACS(S)
A GUS DNA (from A tumefaciens)+ Sacl + Xbal + BamHI; ¢, Recombinant
plasmids pBI121:: ACO (S) :: ACS (S) AGUS DNA (from A tumefaciens)
+Sacl+ Xbal; d, Recombinant plasmids pBI121:: ACO(S) :: ACS (S) AGUS
DNA (from A tumefaciens) +Sacl + BamHI; e, Recombinant plasmids pBI121:
ACO(S) :ACS(S) AGUS DNA (from A tumefaciens)+ Sacl; f, Recombinant
plasmids pBI121:ACS(S)AGUS DNA (from A. tumefaciens)+ Sacl + BamHI;
g, Recombinant plasmids pBI121::ACS(S)AGUS DNA (from A. tumefaciens)
+BamHI; h, Recombinant plasmids pBI121::ACS(S)AGUS DNA (from E.
coli)+Sacl + BamHI; i, Recombinant plasmids pBI121:ACS(S)AGUS DNA
(from E. coli)+BamHI; j, Plasmids pBI121 DNA + BamHI; k, Recombinant
plasmids pBluescript:: ACS DNA +Sacl + BamH]; 1, Recombinant plasmids ,
pBluescript::ACS DNA + Kpnl + BamHI; m, Recombinant plasmids pBluescript
::ACS DNA + BamHL.

24 BEIMNRURFEERERNERE

BH ACS FBMRITRHHAE M, KB SHREMBE (75 ug ml") M EEMEK. 8
B4 BN J 9 5 DNA, BLACS B9 Sacl Ml BamHI B840 7= 42 9 0.9kb /N B B VE W #4F, it
Ytk Hivk DNA 347 Southern EI 447, LR WA 4 FixR.

FBMPARRFE ACS Z£H, HELTRRELRFBMERZEEMN, TILRBA LI LR
BABRFACHT T EMEMN, EHRLPEORREA—LH, BI4FERNEREY, FEHE
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Fig. 4 Southern blotting of transgenic plantiet DNA

A: &% DNA £ Xbal IBSHMIKSAT; B: BLEAE, #éH P IRiTHY
ACS ZE i 0.9kb /M B,

A: Electrophoresis analysis of digested DNA with XbaL; B: Southern
blotting, *?P labeled ACS fragments DNA (0.9kb) as probe.

a, ADNA+EcoRI+Hindlll; b, Tomato (F93-6) total DNA; c, Tomato
(cv. ' Lichun’) total DNA; d, Regenerated tomato (cv. ’ Lichun’) total
DNA (none transfomation); e, f, g, Transgenic tomato (cv. ‘ Lichun’)
DNA; h, Regenerated tomato (cv. ‘Lichun’) total DNA, which was
co<ultivated with A tumefaciens (no plasmid); i, Regenerated tomato
(cv. ' Lichun’) total DNA, which was co-cultivated with A tumefaciens
(containing vector DNA).

B — RN, XRTMG N, EERNKNEREERERBN T, WHRFES —
Aeds, FHBEEILA ACSS)DNA BER — AL AIBARIRMHMERA S, H—HEFH—
W, FEEUEHRHEIEMEEEKE. '
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