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Abstract 1-aminocyclopropane-1-carboxylate synthetase (ACC synthetase)is a key regulatory
enzyme in the biosynthetic pathway of the plant hormone ethylene. A full length cDNA encoding
this enzyme was cloned from tomato fruits. Two copies of this gene were ligated head-to-tail and
inserted into the plant transformation vector PEACC18 in an antisense orientation. The antisense
ACC gene with the 35S promoter was transferred into leaf discs of Lycopersion esculentum cultivar
FA7 and FAB8 using Agrobacterium tumefaciens. These leaf discs were placed on MS medium con-

. taining kanamycin and carbenicillin for callus induction. They were transferred step by step to dif-
ferent differentiation media,and numerous plants regenerated eventually. Leaves of these trans-
genic tomato plants were used for assaying the gene expression. Results of Southern blot showed
that the antisense ACC gene was stably integrated into the genome of transgenic plants. Physiolog-
ical analyses showed that the expression of the antisense ACC gene inhibited fruit ripening signifi-
cantly. The peak of enthylene production was 30% —25% that of normal fruits,and the climacter-
ic was delayed by a week with a mean storage life of 30— 50 days. The shelf-life of the transgenic
fruit was doubled compared with that of the parental line.
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Fig. 1. Construction of plant expression vector with anti-sense ACC synthetase.
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ing kanamycin 50 mg/l.
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Fig. 4. Ethylene evolution rate of fruit from normal and tranSgenic lines.
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Table 1. Accumulation storage index and storage life of transgenic,normal and mutant(nor)tomato fruits.

AR A R R BB AR
HE R Harvested at mature green Harvested at breaker Harvested at ripe stage
Genotype oF - %i-F 1 W CRD ok 21E e AR o€ £iF 4 BHACRY
ASI Storage life(d) ASI Storage life(d) ASI Storage life(d)

Changling (nor) 136.3 95 98. 8 70 67.4 38
B ACC %[/ .
Antisense gene(FA7) 78.8 42 63-1 29 28.7 6
(F¥i 5 5)
Sukang No. 5 38.9 10 29.4 6 19.2 4

3 én w kﬁﬂjl/ls\

3.1 MESREN. R X ACC §HREEE
AR LR 0 & U™ B2 P R
IR %t 2 7t SR S AR BGR BRI MR A . X PR AL
TES AR Toh A RS, Rl IR LK
A, BMAESBRBZR W, RAREER
410 ;35 F A R b FE T LA B R 46, SRS ]
w12 A,

3.2 ACC MR 1 MELBZSHEN
RIEFRG, £H&MmPELSHE 6 1~ ACC &
B 2 o0, R A (LEACC, 1 LEACC,)
HEZEHERTRA HEMH ACC & BB
W X RNA i 245 41 & B R R R
0% B, MBEELHAERB BTN
S XMHERAEEEE IR LERE

MEE, E‘%%ﬁi%’hﬂﬁ’@/\%lﬂﬁﬁilﬂﬁﬁﬁﬁ
HEMEKAAREH— SR BUEHEEH
WHE%’J?},J%%?A&X RNA B AN H
SR BRI

3.3, AAREREFEH, K X ACC &
HERPWHEEEBFEMRE, X PG EHEHRT
B, XFIRER B T RE ACC & L AT R &L
PG 3 [ A TE7E B B @ 399 508 . Theol-
ogis FHRMY T ES1FH KRB IR0, B
i SR S AR B £ P AR R AR AL 5 RS AR
%%%ﬁ*ﬁﬁﬁiﬁ,*ﬁwfﬁﬁi%%%dx%
REBAFRLOERNRESEERR, —
AR TR, ZRIKM %R, Mztrﬁt
BERLFUEL . PC REW —RERE
KUWAETF 2HFRE-SEFIEERE
H.



134 MBS i ACC & Al X 3L cDNA B (L R & N & i RECHUEEHAEN R 47

© 3.4 BLBGEIK (nor.rin alc F) MK R E
RIS R R R FE AR LA ER B b
MEBKER, MR, ERBILH A
BFEH—FTHR.

3.5 WMEEXNRBRE@DAHT, HITH
EFmERBEENMEEE T/E, NHH
WS REAE AR ABE™E . HAT 4 FAR
) B R A Ak, BIIE B RS AN LA
LRAIFI P FHOBRBARL, 4 )5 3T F 4k 48 0 0t I
SRR MM E B A EIEE
PEOR , i SEE S R 2R R R R R
FRH ARG,

4 HHIR

1 % LKYERTHAZHIREYIEY .
A TB A IR 1982, (2):48~49

2 NES. HMYANZEEYEERRERTEM. @Y
240, 1978.,4(2) : 203~ 220

3 RHTE ZWENERESEERBGEY. EEi.
1994,36:1~13

4 HERE SWMUEREMOEREEFERETH L

10

11

12

13

R IR 247, 1994,10¢3):5~10

BERGE HMYERNTRHR LR A EHK
. 1993

SR B AR %, AR B ] SR ST R AL B R R R S B A %
FOMRAKEEH. 1991,14(2):33~37

BERE. WEPRE= KB E ST RREER.
FEHERE. 1992,3:21~23

Doyle J) et al. Isolation of plant DNA from fresh tis-
sue. Focus,1990,12:13—15

Hamilton AJ,Lycett GW and Grieron D. Antisense
gene that inhibits synthesis of the hormone ethylene in
transgenic plants. Nature. 1990,346,284—287
Maniatis T et al. Molecular cloning. Cold Spring Har-
ber Laboratory Press. 1982

Qeller PW et al. Reversible inhibition of tomato fruit
senescence by antisense RNA. Science. 1991,254:437—
439

Olson DC et al. Differential expression of two genes 1-
aminocyclo-propane-1-carboxylate synthase in tomatc
fruits. Proc Natl. Acad. Sci. USA. 1991

Theologis A et al. Modification of fruit ripening by
suppressing gene expression. Plant Physiol. 1992,100:
549—551



