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AREGHHBME ACO BERSAEAIXRIES G 2T

#XH BHEK

(AW SEPESERE FPREXEREFFER, RN 430070)

W OE UEAAH RSN, AR R RITE (Agrobacterium tumefaciens )t F# , # & A 1T ACC TALBE(ACO)E
B DNA BYIF 5 (sense) .5 ¥ (antisense) . IE. L B & (sense direct repeat) 1 & 3 H (antisense direct repeat) % 4 &
T-DNAZSH1 'S AEF 47 Master’ f 7. £ Southem Z XK MNEPAHMERERSGIFAMTEEA KB 4174
BE., £25CHESTHERESS, N BEKESRESHY S8, EREAKRREAEESFGE 11, BERKET
K12.8d, KERHRERBREVEELABRFZARURBER LS . BA%ERRRFA UL ESETILEFRNA
P, MM BEY Bk, Ao AT Aco BE# DNA 5] AF 1k ACO 2 cDNA B KREFdr ik
RUBMRE T-DNA GHHEANHAATRER R ANBEERTHEE DS AE DNA LR EEEN
MBERE DNA MR ZENE, RAEETUKTFXEETFSRANFIABRNERERNRE, REETER

WA EAREANSBMEHNEORIREENRE,

X@A FAMN, ACC LM (ACO)RE, e i, MIEFdr, 24, BHIAR

hEFEE Q754 IWARISE A
FEEMRURU KDL — EKNIERES
M HMEAAHBNRATAERER. FoTR
BYUHZHEBEMAY . FENRETEZRASA
ZABWH P (AVG.GVG AOA) B Z M FE HL /) (Ag' .
STS.2,5-NBD 4 ) i) 4 8 7] , {5 3 £ 4h 2y i & 36 AR
FEEg., HEnd# SRS EREKE, HR
HARWARE,
_ WLk, B S A 3 B AR S RNA AR £ R
HEKFAMRELSG . AHREMNPHE ACO
BB IE X (sense) . B X (antisense) . IE L B & (sense
direct repeat) #1 % . B & (antisense direct repeat)4 F

T-DNA 5 g0 26l £ 96 3% 4 B T-DNA &5 42 |

SIS AFBATRDRR Master’ , X1 IR 15 5 5 1 Z 45 BB
BHATT HE,

1 MEE5F&E

1.1 ##
FA M Master’ AR B A ZRRBBK
1B % B ( Agrobacterium tumefaciens ) LBA4404
B OBk 4 Bl i H# pMACOL, pMACO2, pMrACOl,

o B B :2004-01-05, # [F H #] :2004-04-15,
E&WE . BX BERAHF XL TB(No.39970532) .
* WA

&S 1000-3061 (2004) 05-0704-04

pMrACO2 J&i HE, X JiB 5 5 & % 4 17 AcO A
EDNARARBEAHENY EX EXEREHMRYE
& 4F T-DNA ZH(LE 1), Hd# Aco R
B DNA H B 1206 bp, WEE2 K ER,. F 3 ME
F(exon), 2 NP EF (intron)™ .

LB r RB
a —[ [>{ sencaco o[ HPT |+
LB b | RB
b —pI>{ antisense aCO_Huod[_HPT |
LB |t | RB
¢ —+p> sense ACO || senseACO [ fNof| HPT |
LB | - RB
d —ps > antiscnse ACO[antisense ACO[ 0§ HPT _]—

B1 & AcOEE® 4 AHYWEERE T-DNA KB RE
Fig. 1 Linear maps of the T-DNA region of four vectors

treated with expression product of pPD-1A
a:pMACO! ;b: pMACO2; c: pMrACO1;:d: pMrACO2

1.2 A%
1.2.1 FAMEAAHBEKELE . SHEHRFEESH
I,
1.2.2 FHiHEBOEE: LIFitEMA S DNA B
i, HPT EE MW Im5| Y217 PCRY EEMGRE
M), B Mt # #E— 2 #17 Southemn XXM,
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£ Sambrook Z K F 'Y, EcoR I B8} PCR £ H
P A R 5. DNA R %% 4k # #k 5 DNA (B # x¢
) B pMrACO1 iR DNA(PH#:3T 38 ), A F Southem
38, WEBTPIRICH HPT EEH H B,

1.2.3 H{cHABOEREALI:

(1) ¥4k bk 5 Xt BOHE Bk U0 76 U3 OF f L 4%
RERHEEKSHBHEHERENOIEERSEME
H.erR0 . M F15emERKER, Fr o
Mo ANE, 68 12 pmol o m ™ +s™', MERHK 1
VOB HEBAGEENEESGE R, S8&%EX
17MER, #51MEXE,

Q)FEKSHREKDEEELIRYIH
BB R RN S X AR T
2emEAKAER Frrofdb&EKE SXEBE
EREENEAZARTRTOURBBEEEAK), HHA
1h, Fi 1 mL ¥ 5 884 B 0.4 mL S 4 Hitachi-163
HSHEKNNELKHER, BREN11EE,
BSTEE.

2 BREH 2

1 FEMHAMEREFNERBE

HAESRFEXEREEETHREMEERE
F8dEHFHRERPIFNFAEFEE 1l em &
AR HED TERARBEERIERES, 2 ABH
B ER 4 RSHEREHE T,

et fEAR ML E R WL E LW EH L
2HS8.I% 2RHAGREERENLIEFREL
MR 9.7%,
3.2 Southern £E 4 H

%t 14 Bk PCR % ) 5 PH ¥k A9 4 8k . oK % {L % 8
.8 DNA FI BB DNA(# 2 EcoR | B8 90) 1T
Southem 7535, 14 BRI A AW B, HHh B
N, MAFLBEELEEHFHA(LE2),

1 23 4 5 67 8 9 1011213141516

bp

9416—
6557 —
4361 —

2 HEEFOITHRAMEBK Southem B (EcoR | B41)
Fig. 2 Southemrn blot identification of transgenic
plants (EcoR I digested)
M:DNA/Hind ll marker; 1: plasmid DNA; 2; DNA of non-transformed
plant;3 ~ 16: DNA from transformants

2.3 MEEGHEE

K BIEEEESIBR P T2 Mg ™
S EBRUERRS REGERFENSE, —BRAES7
AR2ER, NE . XKML ARRE—1TREMNT
B, MEHGEREREFHRETLURFER
A, RAKAERBR -1 REBN IR, AHKER
(20 T556 . T456 . T575 Bk R )MF L FE B 14.15
XPARENE. BEXER ACOEH TS B R
550 BR R A A LU A LI 3.

ERLEX ACORAMNIKGRY RA 1 KR
MEHFMEEERK, EHAR X ACO HEHM 4 #%
RUKEDT IHRARBEGBLUBEEK, i
EEACORHB(BBEXME IO S hEMER
WHBEERK, ENRFIM a~ T RRN B F 1k
EBFEAREERNBREERMNEEE B
HZEELEFEER.

F1 BERUEBRSFABLAKEEIMBESGLY
Table 1 Comparison of vase life of transgenic and wild
type of carnation cultivar ‘ Master’

Line Vase life/d

CK 5.820.4

] 10.2£0.24

Sense T12 6.2£0.2
Té 5.820.4f

Ti83 11.8+0.5%

T190 11.220.4>

Antisense 71 8.6£0.2°
237 5.820.4

T453 11.820.5%

Sense repeat TS75 12.8£0.4°
T456 12.8£0.4°

Antisense repeat T556 12.4+0.4%

T235 11.6£0,5%

Note: Means followed by different letters of a ~ { are significantly
different according to LSD-test( P = 0.05) .

24 XxZERERNT
%56 4 8 4k Bk & (T5. T12. T190, T237 ., T453 .,
T575.T556 #01 T456 ,f1§% 4 7 T-DNA 4549 ) R 7i B4
BRUELATEIBRPZIEBRRBHTTRHE.
LERRBSRBSFGUEEAMXME. WR
EFESKEE 6 KT LM BBGABIMEM, 4 FHibdk
F T5.T190.T453 1 T556 ¥k & 46 B i B 24 i 3

MEH 0% UT,EF 1556 Bk ELFRMAT Z

o, B TS0 BRAM TSI A RIL R AR 248,
i T237 # T12 ﬁ%aﬁﬁﬁzﬂ‘—jﬁﬂﬁii%ﬁ%o
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20 %

d17 d;-—\\y

B3 FHATRE Master' ¥ EXEH ACO BEHEMM TS75 % R (£) 5X B G ) 7 A 6 7 i L8 (0 ~ 17d)

Fig. 3 Senescence profile of carnation cultivar *Master’ cut flowers (0 ~ 17" day)

Right: control . Left : the sense djrect repeat transgenic line T575

3 Wi

ARRTHRENEBORENRABENER
ACOMEHH AMEETHRRAMSE R, MA HPT A
FBRERS TR —1HR,BEA HPTEE A
BERE RAER—FRENEM T L, LRSS
FARABANEBREAEIRNRN, el EH S
HAGR.

HEHA, LA  White Sim’ . “Scania’ 1’ Nora’ 3
AEARMBERHES ACO EREALAK"Y, BN
ACOERE DNA P EHA FEBEFFHEK 3~ 4 d,
AR REKAA ACO BHZ DNA s+ BRI E 4

Fh T-DNA 2543 , X1 & G 17 Master” S Fh #7810, &
BTHHEEK, EPEEE T-DNA EHWRESFGT
WA L 3~ 6 d A%, XTI DNA HiLfE Xt

HAEEHNMBBRS DNA LR EFEHE,

AMREIE XL ACO XA IKETR,RF
BREGEGEEER  FAR L ACOEHK 4 5%
ZH . E3HERBEGNEEERK, TR XER
HEXEREEMHABENRBEEZHNPFEIE, Ha
£ RHE, R X ACO BEA S AEMG HIF L ACO &
HERMAAE ACORANRZ L, XS54HANE
2%

AFRFELER ACO LR (BFEXEINR
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Integration of Different T-DNA Structures of ACC Oxidase Gene into
Carnation Genome Extended Cut Flower Vase-Life Differently

YU Yi-Xun BAO Man-Zhu"
( Key Laboratory of Horticultural Plant Biology , Ministry of Education, College of Horticulture and Forestry Sciences ,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract The cultivar ‘ Master’ of camation ( Dianthus caryophyllus L.) was transformed with four T-DNA structures
containing sense, antisense, sense direct repeat and antisense direct repeat gene of ACC oxidase mediated by Agrobacterium
tumefaciens . Southemn blotting detection showed that foreign gene was integrated into the carnation genome and 14 transgenic lines
were obtained. The transgenic plants were transplanted to soil and grew normally in greenhouse. Of the 12 transgenic lines
screened , the cut flower vase life of 8 transgenic lines is up to 11 days and the longest one is 12.8 days while the vase life of the
control is 5.8 days under 25°C . The vase life of 2 lines out of 3 with single sense ACO gene is same as that of the control, while
the vase life of 3 lines out of 4 with single antisense ACO gene is prolonged. The vase life of cut flowers of 5 lines with direct
repeat ACO genes is all prolonged by about 6 days, while the vase life of 3 out of 7 lines with single ACO gene is same as that
of the control. During the senescence of cut flowers, the ethylene production of the most of the transgenic lines decreased
significantly, and the production of ethylene is not detectable in lines T456, T556 and T575. The results of the research
demonstrate thal antisense foreign gene inhibits expression of endogenesis gene more significantly than sense one. Both sense
direct repeat and antisense direct repeat foreign genes can suppress endogenous gene expression more significantly comparing to
single foreign genes. The transgenic lines obtained from this research are useful to minimize carnation cut flower transportation
and storage expenses.

Key words Camation ( Dignthus caryophyllus L), ACC oxidase (ACO) gene, transformation, vase life, ethylene production,

gene silencing
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