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A BINECAE P VR TC 1 4 ERAE W) R I 3R 58 B A4 O k47
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RGBT AR AT B TRE Ak GV3101 4 4 Wk sk 3 38
# /& pCAMBIA0390-GUS F1 FH 5% #8 pCaMV35S-GUS
R T EREFRF B Z R FLEE K pMD19-T Iy
FREFEEYA R T KA HE DHS« 83225 40 .
DNA Ji [zt & DA KSR/ N0 & 30 T RARA:
WE AR A B2 7] 5 A8 g 20 44 BT PR 44 9 U B Xbal
Hind[IF1 T,DNA % #:§  F Fermentas; DNA Marker
12X Tag master mix W FRREAHLFRAF ;SR %
TR MYB12 B K e 5 4R 37 55 (ATG) F{#7 1 500 bp
KBTI B OER AN AL Y hAL R R
PR B A W BB A R 2 R & B (Forward: cccaagettgg-
gAAACGCAAGACGACTGAG, cccaagettggg & Hind III
i 10 A7 55 5 37 B & ; Reverse: getetagagc TGCGAAGA-
CAAATGGAGA , getctagage 2 XbalBg I {7 m A3 5L o
L2 R Bk
L2.1 EahiFrsakE DL SRR SR Ak
FH 4 DNA SR CTAB 7k ™ . DIREUAZE R4
DNA g5t , I3 H i (K R 50 pL:25 pl 2X
Tag master mix,17. 5 pL ddH, O &G54 2.5 pL A
M 2.5 pL; PCR ¥ 34 2544 94 C AR 3 min, 94°C AE P
30 s.57°CiR K 30 s 72°CHEAf 45 s ¥ 1 30 NMEH;72°C
LFEf 4 min) . P HG W) 23 NE WS L VKA I, XoF T
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IR/ B — 2T BEAT I RIS, g [T 4 5 pMID19-
T7E 16°CAMF T HITERER EH WL E R IEFF
B DHbSo B2 541 H2 407 Y iR B8 A ZE B I &R 4t
A RAY LB BRI FRF AR b PR ek, PCR 2852 9 [H
P T B 52 i AL BT BB S B AR W RO RS R #E AT

MW .
L2.2 JASh TR RA BRI X PSR IEW

A TE MR LA B A 7 R e 3R A 84k pCAMBI0390-GUS Y B
BREAT Y B RBUTCRL. A Hind [T Xbal 4351 XUEg
A FokL pMD19-T FlkRT A & pCAMBI0390-GUS,
Xof Bl U 7 ) R AT B e W S PR VK O I M E B B g

YL, BT STCHFMALR . BES R RIMA 40
T

L2.5 RITFHREYRFERY XTCERERED
T3 bt 43478 i3 NCBI 9 BLASTh Chttp: //blast.
ncbi. nlm. nih. gov/Blast. cgi) 52 . & 31 F i =X 4E ot
HFm) 447 % F§ PLACEChttp://www. dna. affrc. go. jp/
PLACE/) #l Plant CARE (http://biocinformatics. psb.
ugent. be/webtools/plantcare/html/) TE £k 4 tr % 4§ &
e

2 HER59W

2.1 MYBI2 33 37 Se k5 F 51

[ W S 3 B R s 8k pCAMBI0390-GUS
T.-DNA ZEHEMTE £CAM T ABOER. &Yk
ZERGFFE DHSo B2 S M IR A0 2 & R BRI
PER LB EfARE IR 5 B, 3TCAM T RELRIEESR. #
BB ST REEAT VR PCROASIN , X FHPE B AR AT 9 %L 42
BUgeRLF A A Hind AT Xbal#EAT XUBT » X 22 U] 48
XEIE B (9 25 20 1 ) O Rk B NIRRT R T AR B AR
GV3101,

L.2.3 JAZhFBRRHREN S RES 7k %
AHRSEHATRYE A EED . SRR 300 pL,
GBI AT R LE 3 A S HEES 7kt
FAA AT B R A E BB R .

L2.4 GUSHAZULrRE KB EHRIYEHSR 3 d,
AT GUS LML . S RECH % i1y GUSZH 4
2 G VAT B PR . Y (0 P SR S rh A A B T )
B 1 mm ZEA B, It PRI A R .

IR " SR P 4] DNA AR , 1| %38 PCR
TETERERRI T 1 Bt 1 300 bp Z A HY7™=4), K/h S5 Hilit
FBI/MEFF B 2A) . MpEs R (B D B 3RE 1S
BTFREEN 1290 bp, 55 7 5 A BIHERT % 99%.
Fi PLACE #1 Plant CARE Xt J# 51| 47 Wi =X A F o 44 43
R DGR BREERENE I TFXANMUSHE R
FXB#Z .0 o4 TATA -box F1 CAAT -box, i /7 76 — £k
HE® I I8 30 T S RE T 44, 40 o' me 7 7T 14 L 24 4 5+
PERIRTTH MYB B iR 5456 AL M E R
TCA T TR M R ORISR FT AR R R e B TR A . AME
FRAS R LR P 51 A9 T AD DNA 4% H 7776 21 K 10 B I
AR We L T 4 A PRI R T4 HSE. Bl T80 38
MR JG 44 TC-rich repeats, ABA {2 i i J. {4 ABRE
. IR FEAE R ik S I =X R 4 TT 44 D itk — 28 T il R
%A s F R DI IR AL T — & i BB IR .

AAACGCAAGACGACTGAGCAAGAAGAAAAGCAGCTGGTGGCGCTGGCGAAATCAAGCTAGTGACCCGTT
GCCTGACGCCCTCATCTTCGCCTTCCTCCTCCTCCTCACCTACTAAATCTTCATCGGCACCGTCGACATCTTCCT
CCCGCTCCTCCCCTCATTGCCGCCTCCGGTTGTCCGGTCCCTCTGCGCCACCACCTCCCCGCGCTCTCAAGGC
CTACATGTACGATCTCCCACGTCGCTTCAACGTCGGAATTATAAACTGCCGGAGTGAGCTGGAAGAGAGAGA
GAGAGAGAGAGGGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAAC
CGGTTGGGGATGTAGAGGGGAGAGTATAGAGGGTAGTGGAACCTGAAAGCCACTTACCTTTCGAAGGAAA
GAGAGCGTAGATTCGAGTCCATGAGGAGTGAAGGACGACAGAGCGAGAGAGACGAGGCGGTGAGAGGG
ATGTGAGAAACCAGAGAGAGAGAGAAGCATGATAGATTGACTAGGCTATTTTTTGTTAGGGATGAAAATGC
TTTGGTCTATTACTGTTCACTTGAGTGGATAAATGCGCTGGATGTTGGCGCAAGGTCTTTAGGGTGGACTTG
CTCTCAATGCGTCTCAGATTTGAAACTCTATTTTTTTTTTAAATTATTGCAATATTTTCAAACCCTTCCACTCCTC
TTAATAATAATAAATTAAAAAATGCAGGATTATAAAATAAATTAATAAAAATCAATGACTAAAAGTCGTCATATA
AATGCTTAAAAGCTACTAATAACTAAGAGATATACATCAAGTGTATCTAATTAATATAGATGTACATAGCCACAA
TGGGAGAACTCCATACTGAAATTGTAAGTAAAAACATTGTGAGTGCACTAAATTGATGCAATTTTTTTTATGA
GGCATCACTTAGTCGGATCCGTAGAGTCATTCAATGAGAAATTGTCACGTTGACACGAGTAAGACGGAATTA
ACCAGCTGCCTCTAAATTCCAGTAGAGAAAATATAGCACTGGTAAAGCAAGTGGTGATAAAGCAATAGATAG
GCGCGTGAGAGTATATTCAGCTGCCCATCACAATATTATTACAACAAATATCCAGAGCTGTGTCTCGGCTCCCC
ATCTCTTATCTCTCGATCTCATCTCCCATCCTCCTCAATACCAAAGTACAAAACTATATCTACTTAAACACAAACA
AAAAAAGAAAGAAAAACAAGATCAGGTTGTCAAGATATCAAAATCTCCATTTGTCTTCGCA

Bl ‘Em’¥ER MYBL2 ERRSFRIINFER
Fig. 1 Sequence of MYBI12 gene promoter cloned from ‘Gala’ apple
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Table 1 Functional analysis of cis-elements of MAMYBI2 promoter
I Te 3 Ho YT RE
Cis-elements Sequence Number Function
AAGAA-motif GGTAAAGAAA /GAAAGAA 2 FH
AT -rich element ATAGAAATCAA 1 B AT i DNA G54 B A% & RLA
Box 4 ATTAAT 2 25 6m R (R <F DNA 211
Box] TTTCAAA 1 i oz T
CAAT-box CAAT /CAAAT /CAATT 10 W LI I 3h TR T X I AR A e
CAT -box GCCACT 1 5oy AR RIKMR
CGTCA-motif CGTCA 1 SRATR Y BR W BT AR
G-box CACGTT/CAGCTC 3 S B TR
L-box CTCACCTACCAA 1 b B TC A B — 45
Skn-1_motif GTCAT 2 EFLFAA T B MR T
Spl CC(G/ACCC 3 Jwi B TC A
TATA -box ATTATA /TATAAA /TATA 10 Bl a3 T RER TR
TGACG-motif TGACG SRR FF IR W oL T
Unnamed_16 GCTGCCCGTC 1 FH
Unnamed_4 CTCC 15 FH
chs-CMA2a TCACTTGA 1 b B TC A B — 45
circadian CAANNNNATC 1 S5 YIRS
ACGTATERD 1 AGCT 3 T+ 5w L
ANAEROICONSENSUS AAACAAA 1 S5 REMNH
ARFAT TGTCTC 1 EX S Ji)ve e g A
CBFHV RYCGAC 1 JBE7K Wi B T 45 B L AR
CGCGBOXAT VCGCGB 2 S 5HYESRE
DOFCOREZM AAAG 10 254 K Dof & BT MO AL
DPBFCOREDCDC3 ACACNNG 1 — 2B bZIP B FH F 45 A B0 T3
EECCRCAH1 GANTTNC 1 MYB 5% H 7 LCR1 45 A fi s
GAGASHVBKN3 GAGAGAGAGAGAGAGA 21 GAGA %54 T BBR RIZ5 &
GATA -box GATA 6 AR FHERR T
MYCCONSENSUSAT CANNTG 7 MYC # 3l FHRFIALE
MYBIAT WAACCA 2 MYB % 5 B TR AL
MYBCORE CNGTTR 3 MYB # s F 45 &

E-box CANNTG 7 PR ERETTI
OSE2ROOTNODULE CTCTT 2 S5iRmmEh AR R EREENTARX
POLLENI1LELAT52 AGAAA 6 T AL MO R S T

ROOTMOTIFTAPOX 1 ATATT 3 AR R T
TATCCAOSAMY TATCCA 1 FREEF W L TC A
WBOXNTERF3 TGACY 3 [E A3
WBOXHVISOL TGACT 2 o e 5% T
WRKY710S TGAC 5 WRKY71 Z5& 018

2.2 MHYIRIBAROESEE

Il 2B Jfy i i 3% 3 B A& pCAMBIO390 5 2 25 5 4
pMDI19-T XU R G B BE B L Tk B . A 87 XU )
JRFB AN T Ltk b, Biniash 7 7 BN 24
BORLT B Hh R . I SCEk AL 1 i A 3R 3 AR B 3 7
FrB, 28 T,DNA ¥ #Hii 3 85 5% (L R A1 3 DHSo J8&
SRS WA A R ARE R A LB [ AR 7 5, 0 B
PCR g PR i) B Ve g T Rk 247 47 5 5 0 42 BRUA BORE
Hind [T Xbal Xl 177 , 8l L) B /5 FR) 55 JBC P 3k 495 2R 0 14
2C, Mgl Ja B — 1% 1 300 bp R/ H B9 A BE A — 4~
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KA B, Ut BH pCAMBIO390-ProMYBI12-GUS 5 {444 2 i,
o KRR AT R BAR 2 VR R (LR AP GV3101,
2.3 A FIRsh GUS FHEF %A

T AR B A T 07 U5 R A R G B ) 3R A AR
pCAMBI0390-ProMYB12-GUS Fl pCaMV35S 3 3 F 3K
1% B P X R 3k P e e il . GUIS 24Uk 27 e 1 40 A
ZBLCE 3), FE A AR AR A R B B B 1290 bp
HSESR MYBI2 J& 31 7E 2 il B9 7678 AR A R LR 74k
RABRE, PEEREALTOA —HRE, HHE
SEREAR, R —E R AL 51
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~—1000 bp

-1 000 bp

~——1000bp

E:A 3 F SR, M, DL 2000 DNA Marker, 1, J5 3 F # PCR 4. B, BAf %1584 pCAMBI390 5 & 41 ki pMDI19-T XU L], M,
DL 15 000 DNA Marker,1.2 4358 pCAMBI3090 XUEEHI R J5 534 20 F 0 4 Bk pMD19-T SUEEYIRG . J5 . C,pCAMBI0390-ProMYBI12-GUS i £ [k it
FIRBARMEIBIE. M,DL 15 000 DNA Marker, 1.2 452 pCAMBI0390-ProMYB12-GUS & 4 B if ik BB VIR J5 . D, A HT i B M B bk PCR 38
IE. M,DL 5000 DNA Marker,1.2.3 ¥ 3 4 ¥ 5 FH4: I #k .

Note: A, the cloned promoter. M,DL 2000 DNA Marker;1,PCR product. B, restriction enzymes digestion of pCAMBI0390 and the recombinant pMD19-T.
M, DL 15 000 DNA marker; 1 and 2, before and after the digestion of pCAMBI0390;3 and 4, before and after the digestion of the recombinant pMD19-T.
C,verification of recombinant pCAMBI0390-ProMYB12-GUS. M, DL 15 000 DNA marker;1 and 2,before and after the restriction enzymes digestion respective-
ly. D, the verification of positive Agrobacterium strain by using PCR method. M, DL 5000 DNA marker;1,2 and 3,selected positive Agrobacterium strain.

B2 ‘TEH¥ESR MYBL2 BEiFHIEES GUS BEE W TEFRIHaE

Fig. 2 The cloned MYBI12 gene promoter of ‘Gala’ apple and the construction of promoter-GUS fusions in binary vector

2333Y] Mature green 0] Turning I Leaf 1% Flower

pCaMV35S

ProMdMYB12

i

3 GUS BEEEBEME M A FRLHARE

Fig. 3 The expression of GUS gene in tomato fruit,leaf and flower
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BT R—B TR Fif R4t RNA RABHA
#5454 1 DNA 75, RNA REBEL A 28 30 7751
EZJ5, BT s R . SR TR R T B
wEREEERERY , —ERE Fash e TR
R 2s FeakRete . ST LA M 7 SE SR R iR A R 1
B PCR ¥k sa e T <" 325 MYB12 35 i 3 3h
FHAT T EXZE shFIREHEAT 4 Z A IR
HE Sl A S FEL T A, X g 3h T R AR AR I
KAEFTCAE#EAT T 4307, TATA -box o T AR IR 7 &
ATG FLii#-138 &b ,CAAT -box fR~F 7 M HHBLZE ATG |
153 &b, 5 R AFTE (5 5 N & (CGCGBOXAT ) il fiy
38 2 (ACGTATERD 1,CBFHV #1 WBOXNTERFE3) JIii
{MEFT R ZES FAEREAE ZERNTHIHERE
PEROT T RS R A 4 2R A BR R I R B G 4 (CGTCA-
motif 1l TGACG-motif) | 4 K Wi fi % [N 45 & i 5
(ARFAT) F1 75 55 2 Wi 7 J6 /4 (TATCCAOSAMY ) % 7~
RS FRIRSNE R REZ S FEENES. FHFRHF
TERIANZ JEMR T (2 4~ BOX4.1 4~ BOXI.3 4~ G-box,
14~ L-box A1 3 4~ Spl %) W38 1% J& 3l F i) g 3hid t
R AT A2 2006 A 8 ¥ » ARGUELLO-ASTORGA 25 fff
FEINA G-box 2% WL 32 61 Ja 3h 1 H I =04
T, BB AN R ETELHE R A T MR REE. B
TRHIHEERETFES] AAACAAA 5% F A%
SR R R M, BHAT 09I R % - <7 Fp 51 v]
AE IR SE LA — B AH M

WFoT % TR, ¢ ok’ 3E B MYB12 3 30 7 7] LI 3K 3h
GUS A 7R IE, 5 H A 5 31 F CaMV35S Fik
WEEA L5 . MAMYBI2 £ 3 35 78 & i fh 740 F1
RAAEH R H 3 R B GUS Fak 1% H:, i 78 3R 52 1
HEHAL LAY ERRIEEERNEZ., R
UESE E-box JTCHRFE T 2S5 F I E A KK
Ja 37 ERRSEFE SN, A G s IR B oAb
HERIZEHTFEER 6 M 5HLERMREHEXM
GATA -box™ | TEREIRISHIE 3h FRER I 3 GUS 2
HEERMFTFREHRL, BERETH SR,

25 FRTR A I Tk T M SESR 3 N MYB12
HIR BT a0 T 85 A2 i AR A o R 5% 3

W T %3 37 I3 GUS ZEFE R Al R LML P RIS
Rl TORERRFSA) &R SESR MYB12 J5 30 1A Al 6E
S R Bl e 5 DX T AR B R PP A T R S P R K Y
HEETH,

&% 30k
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Isolation and Characterization of the ‘Gala’ Apple MYB12 Gene Promoter

QI Yingwei' , LEI Qin’ , TIAN Jianwen' ,REN Xiaolin®
(1. Agricultural College, Ningxia University, Yinchuan, Ningxia 750021; 2. College of Horticulture, Northwest Agriculture and Forestry

University, Yangling , Shaanxi 712100)

Abstract: MYB12 promoter (ProMYB12) fragment was cloned and identified from genomic DNA of ‘Gala’ apple using
the method of PCR. The sequence of this cloned promoter was analyzed by using the online database of Plant CARE and
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sStERAAERRERBOITEXR., BR AW .0% LHE ECCGEE 4 E).80% 23 % ECGL
#1).3 000 1A~/ g % HABFHATE DP.0. 15% W EE AS4 Fr 5 A BN H R BB E T Ny

iﬁy‘%%’f‘l‘—?—[‘h‘/ BEAIHFEN,

o AR Ih T A E NG R R LA — R B R AT A, A BN R

SRR VI s 0 BRI SR B 5 A AR 2Y s 3 A 2500 i

hESHES S 436.5

PO TIRAH A PSR R » SURR PG I Bl 1 SR (bacterial
fruit blotch of cucurbits, {5 # BFB) , H g R # fy e 3 w8
T2 T P JINE F (Acidovorax citrulli » Rk Ao, 2 A
PR BEERG E . PO ICET B A UK S 28 mT o, T AR
MR AR AL, e R BB LR R e HON
WEZE YA RFRE W RERMEES, BV R4A ™
FRBCKHEREZ— ., BET X TR R B
T BRI 255 S BT R % G0 i A PR PR 4 5 R A o
FIES 250 Fh 2 LA B — , T A A R 2 B Y HL A
HREWAKRHY T MZ—, A T#H—HFEEERNE
B 2435) » e UL 245 35 Foh 28 B — F) SRy THD X B R 64T T 37 F

FE—EEBM 2 T84, W, 8l 3%, NI EZAFHY R
FA LB EM A T4, Email:wangxue813@126. com.
FEMEE HEA%40) 20, L HR AT ZKNEFHY R R RE
FRAAM IR E RS BEENR T4, Email:jiegaol15@126. com.
EE B R L3N M7 b CRADAHEE T FBH5R B (201003066)
rFE HH#A:2015—06—10

SCRRFRIRAD: B 34 :1001—0009(2015)19—0111—03

A WA 2 %oF T T 400 B P SR B B 2 9 0 T R T i
36, DAY 56 H B T JTCAH B8 4 SR B 7 A B A 5 3K
25500 iz E BTG RIS 5 Kk .

1 #MRS5F*

L1 Rk

LR - 78 T4 B8 1 SR BE 5 B o Ak ZG678, i &
AR R AFFE Y 45 A IR B SL I = 4R L

PR AL A P AR 25 3L 37 Fh (R D, X BRZ 5]
2% AR IREE T R SPXUEALHIZGE R HIFIABRAFD .

PTG IR RUEHE R 1827 Ry B dh A, AL 5t

T e A b 57 5 % A BR A Rl
L2 REHek:

208 8 T B TR B kL, WS A B sh.
10° cfu/mL BFB B£ W . K i BE % 5] 40°C £ 4 19 NA
BHRERESHEER A0 DIREAHA HIRRE R, 8
8 BT 3 24 700 vk BE A A P S L, A% BB R 4 S VR BB C

PLACE. The plant expression vector pCAMBIO390 - ProMYB12 - GUS was constructed and transformed into

Agrobacteria GV3101. Through Arobacterium-mediated transformation, the constructed binary vector was introduced

into wild type Micro-Tom (Lycopersion esculentum cv. Micro-Tom ) tomato fruits, leaves and flowers in order to study

the expression properties of this cloned promoter. The results showed that the cloned fragment was 1 290 bp long.

Database searching showed that this fragment contained the essential elements such as TATA -box and CAAT -box,

besides,there were several elements that responded to abiotic stress and hormones as well as many light responsive

elements. Moreover, silico analysis of this isolated promoter sequence revealed the presence of some tissue specific

cis-elements. Histochemical staining showed that GUS gene was highly expressed in the transgenic tomato flowers and

around the tomato seeds which indicated the tissue specific characterization of the cloned promoter.

Keywords : apple; MYB12 ; promoter ; tomato ; GUS
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