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Studies on Tissue Specific Regulation of CmACO/ Promoter in Melon
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Abstract: To provide an important reference for further clarifying the molecular mechanism of fruit
softening, GUS histochemical staining method was employed to detect tissue specific regulation of the
CmACO/ promoter in melon (Cucumis melo L.) . The plant expression vector with a fusion gene,
CmACO/ promoter and GUS gene was established and melon ‘GT-1" was transformed by using
Agrobacterium-mediated transformation system. Then the roots, stems, leaves, flowers, fruits and other
organs in transformed plants during different growth stages were dyed with X-Gluc. The transformed
plants with Kanamysin resistance and positive detection by PCR were obtained. It showed that some blue
spots in the anther tissue and peel organ of the after-ripening fruit in the plants with a fusion gene

(CmACO/ promoter and GUS gene) were detected by using X-Gluc dye, while the other organs did not
appear blue spots. It showed that GUS gene was driven by melon CmACO/ promoter and expressed
specifically in anther tissue and peel organ of the after-ripening fruit.

Key words: melon; CmACO/ promoter; GUS gene; tissue specificity

FI e FE R AR LM BOC B R ) 3Rk, b LI VA B G, 2 — R PIUdEEE
i iz TR S Bl )G 80842 (Barry, 1995; Nonaka et al., 2008). #JIN ACC 284k 22 JE R 5 ik
ff) 3 ANEhi, CmACO/. CmACO//F1 CmACO/I] C&m % e, HZmEER . KEMBLL
FAs 5 HE Fr S 283%  (Thomas & Eric, 1997; Anatetal., 1999; Zhengetal., 2002; Wang et al.,
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2005; Yuan & Jeffrey, 20100 Flif%5F (20000 MBGE R fE T CmACO 7 JER IR0 P4 AT T
M. TERERE LG, KBRS Pk B SURE e A JE Bl - T H i AR R R IR I RO, Tk
DReE A FITHFE, AAMERE D R IA I R IE 2 B O OF IR 4, 2006 BHEE AR,
2007; RILAE 55, 2008; AHWEYS %%, 2009). HWFFTERM, &K CmACO/ £ N )H 5 FAE#E LA
SRR R R IE SE 4 A LRI 05 S, 5% GUS LR Ae e . fe40. fefi. HskPl ) 3d
MRS A I RRIE, EHLAAIAICHKIE (Lasserre et al., 1996; Eric, 1997). {HIZHIK
CMACO 7 J R 1) JH B 172 5 BE DRI rp ) 3R e 15 B A ZURE ek H Al WA 2 . AFRh R
SOl IGEHR CMACO7 BT (2550 25, 2001) HIEEEr GUS SEPR MR & A4, i i &
FRBR AT FIERAGTI, FEX) 5 FE R bR AN R 4L 2AHE T X-Glue Je A, 3 — 0 it CmACO/
JA TSR S e R IR A, AR CmACO 7 Ry A 8l 1 HEAT AN 3 R 78 5 L DR R A v () s A7 2
PR AR K .

1R

1.1 iRIewrad

PRI T 2007—2010 FEAE H N AR K27 R 2R 35 AR T I i = k7. #IDN CHEl—457

(Cucumis melo L. ‘GT-1") HHINA LN EBEIE T . Kt R DHSo T2 A EHA105.

AR RL pBI101.2 F 3 37 5ok p)CmACO / -promoter 34 fHH i A b K 2% FLp AE 3155 AR M R T s
K% R AE . CmACO7 JERIEEN T (A CWaE, 2001) sobE Kk 886 bp. Jufl ¢ BRE. ERE,
WUN 2%, fiedez Z A 505 50l . Tag DNA %A Hind III. BamH I F1 EcoR T PR Py D)l
N B RS2 R A W H AL 2R A P 2 M 2, PCR 51400 B AR 38 B B A AR AT BR 2 ) A5 il

BB 7514 L 5'-gCAAgCTTAACATAAAGAACCCATggTTgTCC-3"; Rifff 5-gCggATCCTTgC
TCCAATATCTTAgCTCTACC-3'. nptll ZERK 514 Ll 5'-AggCTATTCggCTATgACTgg-3": I Jiif
5'-gCggTCCgCCACACCCAECCg-3's

FEAREFERL: MS + B 3% + B 0.64%, pH 6.0, 121 CiHCKE 30 min. L% EEIR3E.
MS +6-BA 1.0 mg - Lo HilhAE /bR F55E: MS+6-BA1.0mg- L+ Kan 75 mg - L™ + Carb 500
mg - L' KRR SR MS +6-BA0.05mg - L'+ Kan 75 mg - L™ + Carb 300 mg - L. 2B 1%+
Brgedk, 12MS+Kan25mg - L'+ Cef 200 mg - L. HiAEZE A 6-BA VAWK 45 98 K 1 Jo A 55 55
FEBEZE 40 CHIRIN

1.2 #ikig

KB AR A H AL A ) )ik pCmACO 7 -promoter A& 44 pBI101.2 3 Hkfralith, 2>
S1H BamH 1 A1 Hind [IIEEA T XUEFY), [F1 pCmACO/ -promoter 886 bp [#)/]N Fr BOFI pBI101.2 K A EX,
YR BORAT IR ST, B =8 AT, FE AT RS2 540 .l Kan Gk, #4050k

Sy PR G R, PCR SIS H BEALFORL, LA pBIN01.2 25 50k At IR, Sk an i 1 fios .
ATG TAG

LB

EcoR 1

Hind M EcoR 1

CmACOI promoter

npt 1l (Kan)

BamH 1

1 FIAH{F pCAPG 101.2 T-DNA HHREE
Fig.1 The T-DNA of pCAPG 101.2
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13 EHMGEREL T

13.1 TEBAGHE

(1) WA Lk pCAPG101.2/At. EHAL05 LB FN2S (A KT 1% EHAL05 HU% 7%, 2R3
YEP + Rif 25 mg - L™ + Str 25 mg - L™ + Kan 50 mg - L™ WiA&R; 75 3L, 28 'C, 220 r - min™ #EH 5%
24 h; (2) B R FRIG TR, #1100 (FELH], # N\ 20 mL YEP + Rif 25 mg - L™ + Str 25 mg - L' + Kan
50 mg - L WAAREFR3E T, 28 °C, 2201 min” R HIFE S ~ 6 h, % ODsgo N 0.3 ~0.5; (3) {EfEHr
TAEG PR R BB A TR O R, HAT IS s S0, 5000 1 min B0 5 min, ORI
(4) H MS WA F2 5 BB KM, 5000 r- min™ 20500 5 min, WEEREM: (5) F MS itk
BRI EEFR R A2 20 mL, ODsgo 294 0.3
132 MR S S iEiE 4L

B LA IR F 70%F RS A0 EE 30 s, 0.1%HIFHRIZIE 6 min FEATR K E, RIGHICH
KIS 4~ 5k, BT 12MS B3tk i S AcF . JiRacth 26 'C, 3000 Ix M, 16 h/8h
SR, EFE 5 d WICH I A AMEAR . BRI 2 s BOEhE EERr . DI
I IR T A 2925502 1 ~ 2 mm b D), ANEED) T LA v AR I 2

KU P AMEAR B N AR KT BB VF R P AR S 15 min, BUHWL T2 B, B T s8¢
B, 26 CHEREFR. IR 4 ANMRBE: (1) PIEXTIR CRIZH; (20 BHEEX 1 CRIZHE, (HER
FHMEAE FE TR (3) BIPEX I 2 (EHA105 MR G, Hehh FHIMEAE 2E 0l 7 ),
(4) pCAPG101.2 / AtEHA105 12 %%, R THibEA @ 28t Ri Rt

HEFE 72 h )G, KR PR AN A0S B MS AR IR AR DR 4 I F9H 10 mL B i 100 pL
Amp (50 mg - L) ) MS WAKE; SR HAZ0 10 mine BUHAMER, TR IEA0M T 2 R E00, #fh T
WHEERIPUIEAS T 2 s IR sE, WA oL, 30d Egit A ek 30d 5, YIEH
R AT o 15 5 R IOAS 8 2, M AR BRI 7R 0 b, e iR i 4B K 3 1 ~2 em. 3 ~4 it
NOYIR, BERBVERE R IR b, DRI se A A

14 GUS LR FSEE

S E AT % # (2002) [ GUS 28Uk etk . ORUAGIEARIR . 220 ify B, 38,
PrREaE AL, TN X-Glue i, 37 CORIBER: @IUHAEL, N 70% MRS i a2 ~
3K, RPIEREME CREAGEND RO @RIRBURME PR ag R, Ol MK
OB B GUS kAT 5.

2 HiIR50H

21 ik

M Kan PR PR B ATL BRI 4 B B EUTURLEA T FELK IR S AN, X FL ARG D i A
47 BamH [ Al Hind IIAEFY) %52, 53] T 5 pCmACO/ -promoter AH A1) 886 bp /N B (1 2,
A, ULWIERAR pBI101.2 (1) GUS JERHTiA T 11 H (¥ Be CmACO/ JH3hF; F EcoR T Al Hind TIT
WU, 433 — B GUS 53 TRIFEHIZ 3 000 bp B (K2, B) , #E—FSE THAKHK
B s Efi . ) pCmACO / -promoter #1754 PCR A, 55K WK 2, C P, F@\RIT S
WU BRI 4o DL B RUESE T B3l 7O &5 GUS RIS, HA Fhidash
pCAPG101.2. K VRmzN EALTOR pCAPG101.2 #4b a2 54T # EHA 105,
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10 000 bp

7500 bp
5000 bp 1567 bp
1567 bp £ 2500 bp 3000 bp 994 bp 886 b
994 bp [ soTo '
697 bp | $86 bp 000 by 515 bp
515 bp [ T
I 237bp
237bp 200 bp

A B C

2 ELAFREB BamH I + Hind WA (A) . EcoR I + Hind IIIXEEY] (B) M PCR (C) ¥
M: Marker; 1~3: BEHFR Y pl: pCAPG101.2; p2: pBI101.2,
Fig. 2 Identification of recombinant plasmid with BamH I + HindIIl digestion (A), EcoR I + HindIIl digestion (B) and PCR (C)
M: Marker; 1-3: Production of recombinant plasmid; pl: pCAPG101.2; p2: pBI101.2.

2.2 HEEMIMARSE
2.2.1 Kan ¥k 6 543

AMEARERN 20 d 5, IEFSAE T CBHPERT D P AR I I A AR il 45 AR AS a2 2E 04
I 100% (3, Ads PHEEXTIE 1 CRIZYS, (HEFTHUEAE F o575 WA g,
SMEARE KA, WA AER, mA LR (3, B); BHYEXTE 2 (EHAL05 XM FRIR G,
PP T R TR WA %, 3l = A /D @A A2, (HBAE 2F Rk,

3 BRI MIRE
As BIPEXTIE CRIZED; B: FHVEXIH 1 CRIZHL, #Rh T 75 mg - L7 Kan HiPEAE SFOMEREIRIED: C: BHPEXTIE 2 (EHA105 WidRIZ 4);
D: pCAPG101.2/AtEHA105 f24%: E: HUMEAE MK Fo HALHIBRTEL Cef Figfhk FARMR,
G: HeAuMitk; H: FIERIRIBRAENL E T,
Fig. 3 The transgene plant of melon ‘GT-1’ (Cucumis melo L.)
A: Negative control (Un-infected); B: Positive control No.1 (Un-infected adventitious buds inoculated on the selection medium with Kan
75mg-L"); C: Positive control No.2 (Infected with EHA105); D: Infected with pCAPG101.2 / At EHA105; E: Elongation of
shoots from adventitious buds; F: Rooting of trangenic plants on free-Cef medium; G: The trangenic plantlet;

H: The trangenic plants in the greenhouse.
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Atk (3, C); pCAPG101.2 / AtEHA105 12 G N7 i AMEARTE BT 2 L B o s 7R 38 LT
GREASN, FR A A, AR A AR IR ] AR T R (I8 3, D) 40 d Btk IR 4
2RIE 50%, FEHWIEFRZ .

B RIFIPHEZEN (B 3, B) #EEBUMKE IR B TIRE, 30 d 224 3R AT 2F, 1
REAZE NEARR S TR FAT AR, ARG A0 T B huih i e P 2 AR R 2 58 HIEAT I I, 4t
PERIMRAERR (K13, Fo G, (HZPUHEZFMAERRZEAUN 1.5%, REACHRAARI R AL,

222 SHACAHARGAE

X T o3 A AT B U R npt I 2 (R A B
I EATAI, I T HM B (4,
M AFAC IS BAT H 04577, UEW npt Il 2

1 2 3 4 5 6 7 8 9 10

B 24 2 ST AL, T npt 1L a0
FIBEEE GUS B[R 7L 4 1 L2 ERIBE 1, A5 52 1000 bp
H P GUS DU ARLME . ASBES0eh S ot

2 000 NMEAR, 152 FHARME 19214 AT 200 bp
HE— 00 H AR SR IE R 4, R
FHESE PCR 414 1 723k £, [t m) DLFERR

B4 $#EHEMHMAY nptl EEA/Y PCR 18

PCR ANFGE I AR FEAL AR 6 IR o E3EANET IR 1 REAHE: 20 A6 3: PCR markers
AR IAN AT T 2 9K PCR 3 4G, J7iit HY 4~10: FeALhibk.

Fig. 4 PCR identification of transgenic tabacum plants with

14 Hh— B 2 HEMRER, FHEERR 0.73%. the primer of npt L gene

X SRAT R e A AR R e o B bk T = I: Untransformed control; 2: Blank control; 3: PCR marker;
oo BACRERR A KA GG A E MY 1104, L 4 10: Transgenic plants.
AR E AR AT IHEK T 20d A4,

2.3 GUS AL k=44
SRIGI 14 DNEEALRIRE, ZERENIHTIMC B ARG, B 10 BRAFNE . BULM. fB. 250 R 453,

R BT, DUREALREAR XTI, AT GUS 4 4UL2F 4Lt 04T o W0 BEAN ) g% B o Re g 5t (0 i) 41
H(E 1D,

F1 BHUEHKTERE GUS BRELFRELER
Table1 The result of GUS histochemical stain in different tissues of trangenetic plants

AR ARRA MR R A

**./% " # = s Skin of immature  Flesh of Skin of mature Flesh of mature fir
Lines No. Leaf Flower  Stem Root . . . . . Seed
fruit immature fruit fruit fruit
1 - + - - - - + - -
2 - + - - - - + - -
3 - + - - - - + - -
4 — — — — — — — — —
5 - + - - - - + - -
6 - + - - - - + - -
7 - + - - - - + - -
8 - + - - - - - - -
9 - + - - - - + - -
10 - + - - - - + - -
%J & Control - - - - - _ _ ~ B

T “4+” Fon X-Glue o f5 R, “-” FIR X-Glue Jeo )5 L 4.

Note: “+” means blue color stained by X-Gluc, “~” means no color stained by X-Gluc.
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W 1 RIE 5 R, 2 GUS LU ZERTING , 90% % (o RELBR A6 2411 80% I T BH 11 4% AL AR LA (14
JRFAR B X-Glue Fepiiith, Xt CREACRM) 5SS B A R MBLE (0, BEHIRR
CmACOI JE DX 113 11 RES 17 GUS JE DR H HE DRI TR A 245 MR R SE 1R SR LA 3R, T
. 2= R SERPAREIRIERIL.

B 5 GUS HALFRM
Al ~H1: RFEACHIFE; A2 ~H2: HAfikk.
A: Wy B 25 C: MR D: R B RS Fe A6 Ge RBUAMS He BRI
Fig. 5 Histochemical GUS assay

Al - HI1: Untrangenetic plants; A2 - H2: Trangenetic plants.
A: Leaf; B: Stem; C: Root; D: Seed; E: Seed; F: Flower; G: Immature fruit; H: Mature fruit.
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3 e

TS S 78 () I R AR TR SR si, - 4 S ) LR AR g 1, DU v o R SR AL AR IR TR A 4
= RS e M B — I 5 i (Guis et al., 1997; Bower et al., 2002; Daniel & Islam, 2006; Mehmet
& Geza, 2010) , LCMNZFHEMH B T ACC S ALBEIL IR ACC & iBFIEY (Kende, 1993;
Mathooko, 1996), FH3kft T # LML (Castellano & Vioque, 2002; Higginsetal., 2006; Shan &
Goodwin, 2006; Daniel et al., 2009; Haoetal., 2011) , [FINIFJE T 05244 5 a5 7 1
¢ CBRZEAM 55, 2004; “RigAE 25, 2008). TR ACC %8 A0 BIE IR I8 AT # TR S PRI 25
PE, Horh CmACO 7 78 3L 52 Jim BRI 35 vh o 2 18 , CmACO JIAXAE #5046 R R4 TR /K P31, CmACO
T PR R 0k, HARZIREE SR S, CmACO/ S 76 R 52 v il — £ it 25 S A RS 2
VAT B S KO 3E R (Lasserre et al., 1996). ASHFZT e GUS FERI R4 AR ACC & AL
SR EBT, W) GUS Rk, k42K o A Rk G S DR sp e ik i 4 SRR BRI
CmACO/ B IX 1) JE 81 RE g 4% GUS LRI NI fE 25 F e R R e 2R rp ik, HAA AU =
PE. 1ff Eric (1997) W95 CmACO/ 3 1718 GUS JERIMHE i, FiHIK GUS HEPK 3 5170 M0 5 i A
Sk FedlE. TEFE. ERELLK Fo AR 3 d @i s m ik, Al s R 5 A3 v Rk
el TR S TARRHOREY, 8BS0 8IS, ERKEF IR H bR PRI 1) 2 72 3

WUAE, FERFERRIRR TP oK 2 B 41 1) 35S Ja8h 1, XFERSMFEN KL, (HILR KA
(IR e AN A2 o A1 URE S e IR RE A H 1R S BRI ) 208 P 7 R o 4 B B AL 2L A AR R,
WX kIR B, T LB A E RIS . HATOX KBRS S S 2 s
TS T AR B RE R e B B AT TR (WA R S, 20055 #EERI AE, 2006
K 4, 2007) o Rotino 55 (1997) ¥ 1 e Rk A8+ DefH9 5 laaM KEIELG, LT
B AE B, FRPE 2 SRR ERIR 50%, HARRLERIR 90%. GUS J DR FI F i A i 4 40 S B = A2 (1)
B - HIBERR M (1 /K =) 5 X-Glue KA B NI IR, BAERMER R 7 R R R s,
VAR s BE DK vz N T L TS P (Wang et al., 2005; 5% 45, 2011). AIRE 5 Ok
CmACO/ 38l T IR aNI1 GUS LT AHIRH, X PCR £l 5 BHPE MR kR, 4 GUS Befi)s
80% LA AR LA R TR % U GUS Yt 23R S0k, REAE IV FH T I R 2 0K () i
T

TEREH) CATARU BB T P K 22 BRI 2 B R AN SRS 1, 6T RSN A 2R 2 8] 457 A 1) 3))
B 75 ACC V¥R AN RS, LI Se e A SRS A ™= A2 WA T e — i 4k
W BROERER S ACC EALEEIE KA R SRR U R IE LU R LR Py SR DA I SR L 1
(kB fnn, WRKRZ REAE, 2001). A5 RBAET R CHE—5 $ CmACO/ i3]
TIRB GUS JER, 78RS (FERRE FoRRIMZ A1), GUS JEPR e R b akik, R
P RAT I 265, Ui W TCR SE et Bt ey, SRB2 v GUS BRI M3k, (et T S A& iy
TR ) e EAY, Al ST PR B S R 3z P P A1
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