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PlantGDB %k #i £ (http://www. plantgdb. org) %
& ZmCBL1 il ZmCBLY J3 3 7 ¥ %51, i {519
5.0 RIS (R 1. E KGRI 958) & DNA
PEEECAIH CTAB %17, M &858, L
gDNA A #E 17 PCR §7 3, PCR 2 N f& & 20
pl:l pL BEAZ, 2 L 10 X PCR Z i, 1 pl EX-
Taq . 451 pmol/L%l%, 1.5 pI.. ANTP BEY M
12.5 pL ddH, O, PCR R Ji: 94 °C 5 min, 94 C
30 5,58.5 °C 305,72 °C 2 min,72 ‘C %Ef#fi 10 min, 3t
30 MBI . FH 1 20 B W s vl vk ARSI I 1Y) 2%l O
HEAT F B [
&1 ZmCBL1# ZmCBLY BREhF3|4¥ K3
Table 1 The primers sequence of ZmCBL 1

and ZmCBL 9 promoter

%% Name %1 Sequence

pro-CBL1-F CGAATTCGTCAGCGACAAAGCAGACC
pro-CBL1-R CAAGCTTGGACCCAACCACTCAAACC
pro-CBLY9-F GGAATTCCAACCGTGTCCAGCAGTC
pro-CBL9-R AAGCTTGGCCCAACCACTCAAAC

R R4 4> Bl V) AV 5. Note: Underlined sequences is
cleavage sites.

12 HEME MEFTEUMEERERNRE

¥ B R B pro-CBL1/9 540 pMD19-T #;
1R 3% B2 R IR pro-CBL1/9 + pMDI19-T H 4 it
WL, BB PR v BE AT I Y SR S5 48 A B EcoR 1 Al
Hind Il Bl A7 55 2Z 8] 9 pCAMBIA1391 #k &
v, B R ARAS Y A A TR S AR AT TR B B
LBA4404 h, il & 15 8 & A H 3 FE 1) pCAM-
BIA1391-proZmCBL1-GUS } pCAMBIA1391-
proZmCBL9-GUS ‘K AT B & k. SRk |5 #1779
k.

1 B A RUAUL g I R OB AE MS KRk . R
K1EE Bt are rRs P ERK, ki
S R AR 742 e 108 43 50 & A T A R 1 AR
4 HF B B Bk LBA4404 ( pCAMBIA1391-proZm-
CBL1-GUS #1 pCAMBIA1391-proZmCBL9-GUS)
AL ST,

FES A 50 mg/L ¥l R M MS K35 5 I i ik
FREEAF T, T AR LS ZFF T GUS 41
Mo ¥ pro-CBL1/9 ¥ 3 T, 4l & Fh 7 22 1 K &
FEAE MS 85 355 LR 7 L REEB A LT,
LA H G A AE (25 IS 3 35 0 0 R 25 A o AT R

B, GUS Jefa, HAbRE Y IE #5524 SR Bl
A, R T GUS Jefa,
1.3 BEMIEE Y LB E LB

BIRFEI pro-CBL1/9 %6 3L R T, 46 & Fh 1
RFUE 70% L BEFR T KB 1 min, NaClO &b 2
6 min, FHJCB/KPEH 6 WK, IF U A 78 A 0.8 26 Bl [
Tl MS 5535 58 L 78 22 CHIH LI FHE P U
16 h/8 hityer /I W #E 4T 85 5% . TR 4 i 7E MS B
FEEPAERKE A WG, % B & 375 mmol/L H
TR MS B 7 FL4b B 24 h £ & 100 pmmol/L
ABA ) MS 5554 10 mmmol/L GA3 Y
MS B0 F A AL 3 12 h A1 16 h; [F wf L xF ok
PR MS Ky FR 3k BAE KA AT B AL # 10 h
o 24 b FME B9 6 AR K E 4 oF 0T SRS O 4h

T g AT B AR B 10 h, 4 CRIE T b 3
2 h,
14 GUS#f

GUS 4k 6 )5 ik £ 85 % Jellerson™
D5k B R RAE A 4 S 45N B R e
BT GUS i, 37 C TEE AR . EIRT 70%
T AR, 3T ) B 4 2 BEBOUR, S U T S

2 ZER55MH

ZmCBL1/9 B#h FHIEBEF 5 53 47

PCR ¥ #5335 #5 T ZmCBL1 il ZmCBL9
B ATG B (e 19 )3 2+ B Bofn 53k #8336 KO 1)
1592 bp F1 1 486 bp KBt iE#ZE T #fk, M )v, 4k
87 ZmCBLY 33+ ¥ 51 (& 1A) ¥ ZmCBL1 J5
BF F 5 (E 1B, i i PlantCARE 4 #r & B,
ZmCBL1/9 J& 3 ¥ JF 8 i A7 75 2 A BR 58 0 IS
P 3R 2 XA e F . HAa 4 2 4~ MYB
ZEG S (MBS {37 B — 739~ — 745 Fl— 905~ —914),
Wi R T 5 s 4 A~ ABA W R JT 4 CABRE; i
BH—93~ — 103, — 448 ~ — 458, — 517 ~ — 527
F—296~—306)5 2 A~ ma piz A% o =X A oo 1
(LTR; i 8 — 224~ — 230 Fl— 216~ —222) ; 7E 2 P
Bl F P AEAE 22t R G AE T Heh A dE 3 A
G-box(—575~—581 bp,—759~—765 bpFl—1 267~
—1 273 bp); 3 4> SP1(— 606 ~ — 612 bp, — 67 ~
—73 bpHl—462~—468 bp;1 4> TCT-motif (—1 296~
—1 302 bp);1 4> AE-box (—953 bp);2 4 GAG-motif
(—1 004~ —1 011 bp, —1 276~ —1 283 bp); 1 4>
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MNF1(—1 114~ —1 120 bp),[& T F iR T4 Zm-
CBLY Ja 8T i 55—~ GA3 W [ Tt/ GAREAT
(TATC -box; i 8 —1 355~ —1 362 bp), & B 1] fig it
TATA -box( TTTTAA \ TTTTA) 43 %I £ F — 285 F
—84 bp fii &, CAAT -box i T — 318 F1—50 bp i &
(B 1% 2,
2.2 pro-ZmCBL 1/9 FTE#MEF 4 E iy GUS iF
W TACRh TR 7E IEH MS Ki 3t .4 CH

fb 3 dJFET 22 °C .16 h /8 h HwE .80 % i &
FER SR IE R A K, #F 2.4.6.8.10.11 d 43 51 B
FESEAT GUS Yt S5 R AR T E R AT4 d,
pro-ZmCBL1/9 GUS B 4 ¥ ik, HHN K6 K
T AR LUE A WO AL 55 8 KA 10 Ry s
WM RS 11 K GUS Je o B i A8 v (& 2), 25281
F W, ZmCBL1/9 Ja o F1E 8 & WA Rk HTEL)
A KA R T R B, A2 B 8 K Rk ik Tt 3

AATTGTTTTTACATTATCTGCATTATCCGTAGAGTGAAATTTAAATATAGTAAGAGGTGTTTGG TTTGAGGAATC
ACTCAAT CCAAAATGCGGTGGACATCATGGGTTCATTCCTCAAATTTGGIGGGATAACCT CATTCCT CATATTAG
TATTAACTAACTAACTATAAGGAATGAAGTGATGATAGATCAACTCATTAGA

CCTATA

AAMATGCCTTATAATTTAAAAATAAGTAAATTTTATAGAATTTAGGGCACCAACAAAACACTCTGCT CCAACAGTA

AAGCCT!

CTAGATTATAGGGCAGCCCACTATGATGTAGTATATTTGAGGCACTTGAGAGGG THREEET ATAR

TTTGTTTAATTGAGGTACTGTTGGAGTGATTTTTTCTGTGTAGAGTCCTATATTTCGATTTGA
GGCATTAGTTTGAGGCATTGTTIRGMGANGCT CTTACATTCCACAAACCAAA CAMMAAAAAAGG AGAAGATGAT GG
ATTAGCTTATTCCTCAAACCAAACCAAACAGGCTATAAAAGAAT GGAT AAGATGCGGAAGATAGTTTAGACATTT

AAATCAAAACATGTTATAATTCAGAATGTTCTATAAACAACG CATGGTCTCG CGAACTCCGTCTCCGGAGACTGG
AGCTAATCAGAATAATCGACCAGAATCTGAGGCGCCGTCGCCGT CGCCGCCCGCCGGCTGCGGCAGTTGGCTCC

A GCGACTGTAATCTTCCAGGTTGGTGCGTACGCCACCACCTCCCG

ATTCTGGGCATGTCGAGCG

TGGCTGGGAATAGCCGCACGGTGCGCTGTCGCGTGCCGAATCGCTTGTGCCGTCGTGCGGTTTCGTCT
CGCCGCACGCCTTGGCCCTTTTCCAGTAGAAGAAGCGTCGAAGGG GACGCGCACATGCGCCGGLGTG

GCAGAGACTGACCCGGCCCCAAGGCCGATCAGGGGAAGGGCGGBBBIRCT G C

GGGGCTG

AGCTCCCCGCCTCGTCTCGGCCTGGCCTGGTTCGCCCTCGCTCCGACGCGTGGTGGACGCAACCAGTGCGCGAC
GCCCCCGGCTCCTGGTCCGTTCCGCAGTTCCGCACCCOGCTTCGACCAA CCAATCG CCGECGCGT CGCGTCGCGT
CGCCTCCTTTTTTTTCCCCGCEEIEREEEAE G G CGGCCTCGTTCGCCAGAAGAAACCCAGG CTGCAGCOGAAAT
CCTCAAGTCTCCGTCGTCTGACCCCACCT CGACGGCCCAGATCCACT CGCCCT CGCCGCCCTCGTGCCCCTCAGT
CCCTCACTCCCTCGCCTCCTCAGCGGCGAAGACAGCTGCGAACGGGGCCATTTTTAGGCGGGAGCG
GGTGCTAGCAGATTGGTTGGTTTGAGTGGTTGGGCCGGCTCTTCGAAACGCCCCGCGGCGGCG

TACTGTTCATCTATTTATAGGCACGGGACGTAGCCCGGACAAAATTACATTCGTGCCCT TGATAACT AATTATAAC
CATGACACAAGTTATCATGGACTAAACGGTCTTTTACTCTTTAAGTCGGTGCTG CCCTTCGT CTCAAGGCGCGTT
GTCATGCCGAAG CACCCTAGATTGTAGCTTCGGCACCGCTTCTGTTTTGATCTT CCGAATGTGTTTCTT CTCACA
GGACCTTCAGCGACAAAG CAGACCCCCAACAATATGGTTGAAACAACTATCAACTATAGATT

GCATG

ATAGTTTGGTAACATGGATGACAACAATCCATGAAATCTGT CTAGAAGGTGATTCTGAATTGAACTAAATATATA

GCAACAATAT AGAAAAT CTGAGTACAA

GATTTTTAGGAATATGTTGTTTTATTGTACTTGTTCTTGAGATTTTAGATTTTTGGTAGTGAATTTGGTTCAGAAA
AGTCAAACAAACACACCCTTAACAGACTATCGATTATATAAGTGATGATACATTCCACGGTCGATAGTTATAAAAA
AGCTAAAATATGTATGGTTGAAACAACTATT AACTATAGATTCTGTAAAAACATGATAGTTTGGTAACATGGATG

TTTATTGTTGTACTCGTTTGGTTGAGAT ATTGGATCTTTAGT AGAATCTGGTTT AGAAAATTGAACCAAACATAAC
TTTAAGCGACGTAAAAAACTAAAATTGTG CATAAA AGAAAA TTTGAACTGTGTTTGTGCTTTAAATTAAACTIE
BB CATACTTACCTAACCAACTGAACAAACATATCATT ATGTTTTATACGT CTCCTATCGTTTT CAGCCATAATTC
TGGGTATCGCGAGCGACGCGCGAGGCTG GGAATAGCCGCACGGTGCGTTGT!

TTGAATTAGAGACATATGTAGATTTTTAGAAATATAT

TCCTTCTGCCGTC

BEBEGECTTCGTCTCGGCT CCTTTTTCGCTG BB TTGGCCCTTTTCCAGT AGAAGAAG CGTCTAAGGGGAC

GCGCACATGLGCCCGCGTGGCAGAGGCTGACCCGACCCCAAGG CCGAACGGG GGAAGGEBBBEGCCCCAGCC

TCCGGG

GGCCAGGAG CTCAGCT CCCCGCCTCGTCTGGGTCGGTT CGGCCCCGCTCCGACGLGT

TAGCGCAGCOG
GGTGGGCGCGAGCGCGACCAGTCTGCGACCCCCGGCTTCAGGT CCGTTCCG CACCCCGCTTCGTCCAACCAATC
GCCGCCGCGTCTCGTCGCATCG CCTCCTTTTACCCCCGCCCGCG CCCGGACGGCGGCCTCGCCTCGCCAGAAGA
ACCCAGGCTGCAGCCGAAACCCCCGGT CTCCGTCATCCGACCCCGCCT CGACGGCCCAGATCCACTTGCCGCCG
CTGCCCTCGTGCT CCTCACT CCCTCGCLTCCTCCGGGGCCGCGG CTCCGCGGCGAAGACAGCTG

GGCCATTTCTAGGCGGAAGCGCGGGCGG CTGGGCTAGCAGATTGATTGGTTTGAGTGGTTGGGTCGGCTCTAG

GAAACGCCCCGCCGCGGCG

A:ZmCBLY RS F4rHi 4558 B:ZmCBL1 B3 F4r M4 5, A: ZmCBL9 promoter; B: ZmCBL1 promoter. & K 4 X 48y TATA-
box, T HIZ Xl CAAT-box, T I 4 X ABRE, %R (X8 G-box, TR G MBS, 5 (R B X 800 LTR, 5 ki
SRIHLA A X 30 HSE XUF R 2 X IR TATC-box. i sk FR B A B 1977 10 ATG A UH %A% T LOHLIA R . The light gray area is
TATA-box. The underlined area is CAAT-box. The next curve area is ABRE. The dark gray area is G-box. The lower point area is

MBS. The font plus the black thickening area is LTR.The font plus the black and rough italic area is HSE. Double underlined area is

TATC-box.Arrows indicate the direction of base translation. The ATG start codon is in bold.
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ZmCBLY 1 ZmCBL1 M Eh FEL M 4 47
ZmCBLY9 and ZmCBL 1 promoter online predicting analysis
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Table 2 Putative cis-regulatory elements involved in the promoter of ZmCBL1/ 9

gt AR A T 1

. L F Motif ZmCBL 1 ZmCBL9 P Description
Cis-regulatoy element
RNA &4 K HAE
TATA-box TATANTTTA 11 9 R A LA
Interaction of RNA polymerase
i S35l 3%
CAAT-box CAAT\CAAAT 6 6 %%)&i, .
Transcription efficiency
R
MBS CAACTG 1 0 AN
Response to drought signals
Wi 3 T 54 2
MBS GGATAAGAT 0 1 FL T 45 .
Response to drought signals
Il =3 l l
ABRE AGCGGGGCGG 1 0 AL ABA fi
Response to ABA signals
Wi ABA {55
ABRE "CCGCGTGGC 1 0
CeeGee ¢ Response to ABA signals
Wi )i ABA {55
ABRE GCCGCGTCGC 1 1
Ceae cGe Response to ABA signals
[‘] NEpE=g=)
LTR CCGAAA 1 1 AEREES
Response to low temperature signals
@ - 2= L
G-box CACGTC\CACGTT 2 1 nmﬂ” -
Response to light signal
W 7 S A2 2
SP1 GGGCGG\CCGLCC 1 2 ﬂﬁz}qnﬁj— .
Response to light signal
1l NPy =]
GAG-motif GGAGATG 0 2 HEAMES
Response to light signal
Ml Mo f2 L
TCT-motif TCTTAC 1 0 HEAMES
Response to light signal
I
AE-box AGAAACAA 1 0 AL HEAE S
Response to light signal
MNF1 GTGCCC 0 1 WBLR 5
Response to light signal
R GA {55
TATC-box TGGGATA 0 1 - ‘{“ g
Response to GA signal
e BESSR T R B, LRI E AL RN RIE ZmCBLY WY JRsh P e M E G IR A &

RITCH 22 5, & 35 BEAE - w08 i ik S 67 B L
) I IFR A7 e 3k (B TE AR [A] 1Y % B B Be S dH 4 v,
pro-ZmCBL 9 [ FRIKKF-F & F pro-ZmCBL1,
2.3 pro-ZmCBL1/9 TE#I BT R A AL b By GUS
i

XoF 4 Kk 5 A A AR 0 BBV U AT GUS I PR 4y
Mr R BN IR pro-ZmCBL1 L5 I+ i Bk
) T O I (25 G JESE ARG FE AR Sk R AE 22 U
Z3 GUS I (E 3) . FEFEFEN pro-Zm CBLY
TR AR AR O B e AR e B
GUS & (B 4>, tehh, L& ZmCBL1 & 52

PALAT GUS 55 (& 3 FIE 4>, S5RF£W . 9 H1E
) USRI 3R 3K A AE — 28 19 25 5%, e 0 R AT Sk
AL 22 AL ZmCBL1 J5 3 B A &M,
24 HEHDEMEENEERMNETSH
ZmCBL1/9 B #h Fi& 1 #9 & g

HO BB 98 22 B, ZmCBL1/9 e 4 i 3% 35 7]
Pt i R T SRR b 3 T A2 M CROHE R R D) .
o W 5% AR A W W 38 X5 LR JF o ZmCBL1 Al
ZmCBLYJS 3 FiG YEMy §2 i, X1 5 pro-ZmCBL1/9
LD 400w T 4 B R AT 0 2 R G KR . ABA.
GA3 i1 i H 52 B b B, GUS Y 8 5 M 32 1 24~
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Fig.2 GUS staining with development process at germination stage
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o MEAREALER 10 h 5 GUS Yt #R RS A 15, BT
AbHE 24 hJE GUS Yo B @ 1 5% (& 5 i 6) K IR

i b BUS 2 AR B PR BCA R A e .
S0 2 AN IR 1 X T30 Ak B e S AF AR 2E S Zme
CBLY J& 3 ¥ £ 3 GA3 4b B 5 /Y % P 1 & 1 5k
(& 6), 1 ZmCBL1 J& 8 ¥ B 1k B A 22 46 (K 5)
RZ S AEBG A BT, ZmCBL9 J& 8l 1% 1 TC W ik A2
R (& 6) . T ZmCBL1 JR 87 G P55 (18 5)
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1£ Flower 2hFEH Young pods I, Old pods

2% Stem it Young leaves 3% FEH Posette leaves

B 3 pro-ZmCBL1 FE&R 5y LB R Y& &
Fig.3 The activity of pro-ZmCBL 1 in different parts mature plant
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Fig.4 The activity of pro-ZmCBLY in different parts mature plant
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Fig.5 The activity of the promoter of ZmCBL 1 under various stresses
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Fig.6 The activity of the promoter of ZmCBL 9 under various stresses
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AT ARG N4 F 5 2 T ZmCBL1/9 )5
7 5T AT AT R EANTH & A ABA Wi )
Juff ABRE, fik & " B ot 4 LTR. J% ma i oo 4

G-box., T 2 W B J¢ 4 MBS K& GA3 W jj ot £
TATCG-box. FEXTIA B F 16 MEHEAT 40 b7 v A BEL . T
B AP S GUS Y B B 36, & B MBS T
B0 B G E X ZmCBL1 Al ZmCBL 9 #ik B A 1EH
FEER. ZaiasE R MYB2 J&2—45 MYB
e B ST LB AT LR K 43 30 I 45 A 06 JE A
M2k, FB ZmCBL1 Ml ZmCBLY nf fg# &
K G T 38 e N YR, 280 IR AL B S . ZmCBL 1
M ZmCBL 9 Ji 8 T 1 235 K P8 A s As , & B ey
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F4L B CTR R IR B R JC A eI % ZmCBL1/9
FIE L BVF X R R T O A A B BRI AU RS T 4
W 2t B AL BT  pro-ZmCBL1/9 W335 3%
B, G0 RE SR ZmCBL1/9 )i 3 F 7 4
AT FEIE, HE,Gbox.GAG motif f1 SP1 %
Z ROCAF 5 TR A & 4 T Sy O B 4 AR A R
ik — 2 5T

ZmCBLY JAshF ol & A 5w GA3 A X
(1 2 AIAE S TATC-box fHTE ZmCBL1 J§
Tk . GUS G R B, GA3 g3
ZmCBLY W J& 3l + & 1%, M ZmCBL1 )3 3 + 1
GUS a4 fk, X225 K TATC-box 7£
P ZmCBLY JA 8 F W GA3 [R5 e 35 G5
fIVET . 934N, ZmCBL1/9 J3 8 TR 5 P A 1E 5 %
) ABRE i X AE F o ABA Wi S ZmCBL1/9
FENFE L, X ZmCBLY A W W i {2 2 7E . &
M, ZmCBL1 J& 3 + 4 3 4 ABRE 7t {4, {H
ZmCBLOHA 14, Xeegh F3R0H, ABA i 1 oo /4
ABRE %} ZmCBL1 1 ZmCBL9 J& 3 ¥ i 8% /5
W 7.

g R F W, 5 PoCBL10%, Nsyl-
CBL10"" F1 AtCBL10"* 3 A — ¥, ZmCBL1 M
ZmCBLY W Ja 8h F R — & 19 41 81k 5 1k F &
BEBE, WA, X 2 MR FRRIIEZ IR
MRS a5 m, B —E MR LR, Xk
S5 K] ZmCBL1/9 J& 3+ i1 31X 280 = /E F oo
PERT REAE B K W B ABA IR W38 G B, T 5
GA3 T Ath B 5% ) 9 b o B 22 A A .
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Abstract

The promoter regions of ZmCBL1 and ZmCBL9 were cloned to study the differences in

expression,regulation,and function of ZmCBL1 and ZmCBL9 in maize.Results of PlantCARE analyses

showed that the two promoters contained multiple cis-regulatory elements in response to drought,light,
and ABA.Results of GUS activity analyses showed that ZmCBL 1 and ZmCBL 9 were not induced by cold

stress but induced by mannitol, darkness and ABA, but their expression levels were slightly different.

Due to the different regulatory elements in their sequences,there is a difference in their response to GA3

and wound stress.In addition to differences in expression under stress-induced conditions,the expression

of these two promoters differed in organs (tissue) and developmental stages.Only the ZmCBL 1 promot-

er was expressed in filaments and stigmas.It is indicated that there may be some redundancy in the func-

tions of ZmCBL 1 and ZmCBL9 at different stages of stress and development, but there are significant

differences as well.
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