4 % 18 B I 8B # # Vol. 14 No. 1
1998 1 B Chinese Journal of Biotechnology January 1998

B RiE ACC N =B TRl 152 1] F A SR SEHY B
KRE HiE T X R B RKE B RS

(FEMEREEWFRE d5  100080)

w E ZEFRTERTHHBIBRIEERETREKTMEH R TRAAEN., HE
FEY 1-FHERAL- - BB (ACC R @B e R 7 150 BTtk ACC, ATkl kN
ZEHER. BMNHAPCR ATHEABRBRBETRPRER ACCRESERFELEFENT S
R 77 %5 H 3% A B A (Lycopersicun esculentum )P, BB B4 Southern blot £ #3ERA, ACC
REBERCESINEHERAPHBERE. HEREME TR BN BRI SEN
LEHMEBREEEAE. HERRMERZRMN AR 0% LR, RLABERMGT
FiREE 75d A . TR ACCIREAMEEEMDEAMERATEESSHMEARIHHER
PLELF AR B i R B T F L,

XWiE  FALACC RSN, KTERRE, 25

FHRORY Q89

LERSFEYENAEANEREZ — T E258ESHYNFEEENL
B1Y, RS R gy BT B, 20 R s R R B AR R SR S L B R I,
BEHERBME. TR TRRERRE, fEfFEMEmndsd, b PR RHE
WEMAT N, ERRL TR RBEKHEFRE. H3CRELEMNEY S, 2
BREHET B REAI R, 1979 £ Yang 1 Admans KB ACCRZHED S RN EE
B, HBETHOKNZBLEDERYER. ACC REM T ACC B# N TR
&, \NTT Rk P9 245 898 R, Mansanto 2 8] 89 Klee 2 A58 B B 4T 8 b
RWEET ACC R EBENEH ¥ EHHA UCS2B, B TRIEIRABIETE, MHEEHE
RIEFEERNBMERK. 1994 ERIMTVH PCREATRE T ACCIREMEE, A3
METELRIFEFSFHFEBZEES AT M, K8 THASNEKFEHBEL,
EANMARLGHERVNEBETEEMELEX, AN ARAEE TEERE T REW
W SR B o M e T AR

L AR

1.1 #%
1.1.1 HAGAF: E, WEHFERVRER,
1.1.2 TEEEMALEN . RHHEEAEmeEH PCR 7 1HiEXH & W B Boehringer 2

ERERFPEEREHE,
*BRE A,
WOHE H 9 1997-01-23, #8 5 5 84 1997-08-23,
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d. L3R ic R & E Promega 22 7], DNA #i{L i F &M B United states bio-
chemical 2 &], o-?P-dCTP & Amersham A7 =, MSIEHERBMEWH Sigma 24 d,
HAWHEEAF.

1.1.3 BER. KB HE DHS« 32, 5B FUR A pUCLY, P REH & 7 pROKH ,
TR A LBA4404.

1.2 K& '

1.2.1 HYREFEAHHWBARITEREL: ¥HE8H ACCIREBEHEME XM Kpnl M
BamHI B E§ Y], H3k BN A i B, #5288 B Kpnl Al BamHI W H1# pROK T 1 (H
o BAFIBELEMERBERE, AIDNA BESBEEEZLABESA L HARE
1.BA4404 1,

1.2.2 HEZEHACERREEE. FHMATS 10%NaClO BRI E 30min, THEKEE
FEHEBTFERENBMEANIEFILE, 25CRIZ5H 3d 5B 1/2MS EHFE L, 7d
ERE AT, €8 FRE R (50ug/m) AR F(100pg/ml) ¥ YEP 354 Fi %
HHHEEYRTE, BREMITEN FH 3~ Smin, JIMEEKE T MS + ZT(2pg/ml)
AR L, 2SC RIS 48h o, A EFEFE(MS+ ZT 2pg/ml + IAA 2pg/ml+ Km
50ug/ml + Cb 500pg/ml). 2 G, B[k BHBHR, 34 B, ERHEAH LK S /D
FEAAERY 23 M Y T HEAAREFE(L/2 MS+ Km S0ug/mD)H., BEXR
HBEBRRIRE,

1.2.3 $EFAM BN Southern blot ¥ ¥ . FiM#H) CTAB ¥ (Drape J. %, 1988) 2 1L
B B DNA, % Kpnl #1 BamHI T2 M #)5, £ 0.8% AR ER LBk, AR H
DNA 5652 5| Zeta-Probe 2 B2 L, U «2P-dCTP tRiC 9 ACC IREA MR IO K FE5 N 54
34T Southern 2272, '

1.2.4 TRUKEE. HENAKE LW F. 2K E XKW )S7E 100pg/ml Km 8 1/2
MS KR &, MENEEREN, LENEKPRSE NPTI £E, FitBH LR,
1.2.5 MR ZSERE. AITASFEBCHEENMN N 10 5, BEFBE/NRT, S 0.5h &
E—RKZBERR, EERME L MM EEIKRES. NEBEE/EPHER 100p K
&, F 51 GC-7AG S MG N4, #  3mm X 1000mm GDX — 401 &, £ &8 7 X AR
WA/ G E CR3A ICHL

2 & £

2.1 H$FEmNNaR

M2 &R BRE Kpnl #1 BamHI B E, 1.0kb K# ACC HEMBHEEELE
AR AE B pBOK I,
2.2 #HEREHM Southern blot &

B 3SR BR, FERE 1.0kb &bF — R BT H L, RECPORBCE S B4
&, IR ACCHHEMEHC RS A BmBakAd,
2.3 FREMESHE

=AEEAMBEXTREKn BBENTERKNOHEREIFHAR, A5HHE
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PCR product of ACC deaminase gene

BamH [ KpnI BamH I

Kpnl
( Amp
pUC19

KpnI +BamH 1

pROK I -ACC

-deaminase-gene

H1 & ACC HERERMNEMFRARENNR
Fig.1 Construction map of plant expression plasmid containing ACC deaminase gene

EEMGE, A FEFEERE, LR, THRMER, HEEANRANER, SfEKE
BEEET. YEELRAESEHR. HEFRABRNFICEEE YR (To) b BEiE,
EEXE,. T, RSB (Table 1), 2 F (X ESHRREN, E T, RE 3 1 A4F, &%
ERHERB/RBEHE, FHIAHERNHGERAPRHEANE — NPT H B, 36
BEHER.
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N

B3 SEFEFHN Southern blot # ¥
Fig.3 Southemn blot hybridization of transgenic

2 pROKII -ACC i &8 25 g V1 52 tomato plants
Fig. 2  Identification of plant expression plasmid Genomic DNA were digested with Kpnl and BamHI, fol-
pROK [l -ACC-deaminase gene lowed by hybridization with ACC deaminase gene probe.
Lane 1:Sppl markers Lanel, untransformed plant; Lane2 — 5, transgenic plants;

Lane 2: pROK [l -ACC-deaminase gene digested Lane6, positive control{ ACC deaminase gene fragment)
with Kpnl and BamHI

*1 FAHEEEERFRNALES R
Table 1 The segration of the progenies of two transgenic plants resistant to kanamycin{ Km)

Transgenic lines Km®* Km~ X3(3:1)
C3 113 30 1.4104<P0.01
C-25 149 42 0.9232<P0.01
Total 262 72 2.1118<P0.01

2.4 HAZHERRHANE

EHRMAZHEZEBRNBHNEERLE 4, AFHZEMEMEGET 25,
ZHEBEHE SR, 7 0. Sh WEKE T 0.0076ulg ' h™', 1h B, Z BB B R Kl
(0.0094plg™'h ™), RIG A BT B, 3 3h B, Z/B KRR 0.0036plg " 'h™'s MTFE
ERWEHMN 226G, ZRBERED, BR B LR, XUREEAGK AP 250
ERSPEENH, EZHEERZEE, C3 M C25 BEEMKMH A8 28 £ R
MR 22. 7% 17.9%,
2.5 BEERRTRSEBHFIAVFRR

T3t G 14 B EE K, KO ERNRELERERG 57~-60d L, T, f C-
3 M C-25 S RE B EBMIG 65d A FFHHARL, TR @ # xR B REERY
& 50d 4, REAFHGHFRRG, MEEN 2 MEHBEE, T, X C25 FH3EHEHH T
RETSdEH.
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3 i #

McMurine %[IOJE&} JHEMERZENE
BEBEALRE, 2% ] FEFIERER
FREMARBRKER R, AFEHTER
KEMZHERAMBGESHIHBER, R
REB R ML, & I AFKE R R E R BH
I ARELER, TRARPERR, 9
REEMAKRBESR, ERTTREIEREE
HAMDEZRAFTHAFRLE ZEWTHY ' R
UKV L/ESH, NS EYHER R
BHE—EEmW, T Klee S S8, R B
bR R ERBINHERHREM B,

K AR B R 3 B HER 7~ 10d
AL, T, R C-25 M5 65d A I IR, to plant
HEMEBETTRE 75d £4, M EESR @ Control;—Ml—C-3;— A—(.25
X2 AEHBRE, TRPERA, RANE
ERHEGTERANAHRERBAMEERARY, 2B FEERAMMCBERNMEN
B AR 5B, iX 5 Sheehy Al Smith U3 E R —BH ., FLUIELR PikERE
HiE R RGEES EMRIFY. B, RITIEEFEEEERYBERET.R
SR A A bR B B R TR S R AR R E TR,

ACCIRAMEFREEAYEATE ACCER THRERAE, XER2HMENNE
HHHY, TRRECMARSBBHEY. EENIRL I XHER, A(HEYE
BAA, HEFTRLA Y ACC REBEEE A R EH R EFRFM M. Reed
SHUNFHE, ACC HEMERBNERNEERBHET P S BMAME, A5 REGEY
0.002% ~0.005% , LR NF AR PRI B R ACC B Z B TR LR
1996 4E Finn %318 FIBK 4 FLA B 303 B4 89 7 3543 DM K BB 4 8 A0S 4k ACC X
SEREEE M EF RN S Bl ACC IREM, M HHTEBMIE LI, & F
THRAEENEORN S FE EXFEERFH R FEEAEEEHEE -5, o
HE A B 1L, Mg ut A BT 2L A K B+ B P Al 40 48 31 39 ACC it B RS 4 ACC Fi
EMARNRFPH R EM. Reed FTFRTH /N BITRIZ0 T, ACC JB8 28 AR HREE
W, EXEFRERMEATHEEMYENEN ERNARMRNBELEEARNRE XL
ZEA AP REWHY, TEH ACC REBENNRAHREFREMRY, S E
AEHEY RN EEER.

—
f=1

Ethylene/ul-g~'+h™'+10"?

o

4 HEHBEHUFZOEIEFRRGNE
Fig.4 Ethylene generation of wounded leaves by
C-25 and C-3 transgenic and control toma-
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The Manipulation and Modification of Fruit Ripening by Expression
of ACC Deaminase Gene in Tomato

Song Junqi Qiu Bingsheng Wang Rong He Yan Zhao Changsheng Tian Po
{ Institute of Microbiology, The Chinese Academy of Sciences, Beijing 100080)

Abstract The gene encoding ACC deaminase was cloned by PCR and introduced into tomato plants
by Agrobucterium-mediated transformation. The Southemn and Western blot analysis demonstrated
that the gene has been integrated into tomato genome and expressed. These's a correlation between
the degree of ethylene inhibition and delay in the process of fruit ripening in transgenic tomato fruits.
Fruits from these plants exhibited significant delays in ripening and keep fresh for at least 2 months
in vitro . In the line best expressing ACC deaminase gene, synthesis of ethylene in plants was reduced
by 80% .

Key words Tomato, ACC deaminase, climaeteric fruit, ethylene
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