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Cloning and functional analysis of maize ZmPGP1 promoter
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Abstract To analyze the function of maize ZmPGP1 gene promoter, the sequence of ZmPGP1 promoter was cloned by
nest-PCR. The cloned promoter was fused with GUS gene and then introduced into maize by particle bombardment to
investigate the expression feature of ZmPGP1 gene. The results showed that the length of cloned ZmPGP1 promoter
was 1 090 bp containing light-, hormone-, stress induced- and development- related cis-elements. The results from
histochemical GUS staining revealed that ZmPGP1 expressed in stem, leaf and root, and its expression level was high in

internodes and sheath,which was consistent with the expression analysis of ZmPGP1 by Real-time PCR. These results
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provided references for further function and mechanism study of ZmPGP1 action.
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PR IR %651 L iF 1.0 kb Z245 R s F X 48, R
H3 PCRRY 127 3 7 XL W3 51 92 Pl-
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R (5'-GCAGGAGCAGGGAGCGTG-3) L K P2-F
(5" CGCGTACCGTATCTCAACAA-3') #1 P2-R
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PCR U 1 p L, W RS 99 pL dd H, O w fE
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pH 7.2) 37 “CH# 12 h Jm . 1 7040 i) £ BEJB €
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(& D F G 258 5 ZmPGP1 X 5 5 1t B
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2 ZmPGP1 3 B & 3 PCR 7= ¥ Amplification of ZmPGPI

promoter

1 EK ZmPGPl EREFH PCR ¥ G~
Fig.1 PCR product of ZmPGPI1 promoter

2.2 EXK ZmPGPl BEhFIRKXIEATHED W

W7 45 2 S 3 17 51k F PLACE Al
PlantCARE %{ 38 &2 o 17 0 M, 45 2 K B Zm PGP1
SNSRI SR G TREHEM T ATG L
i 64 bp &b (B 2) . ZmPGPIl J& 8 7 X % T 45
KR mEMY A s FHA 1K TATA-box i
CCAAT-box {5 JC {4 4b, i 4 3 F il 98 422 o¢ 14 .
W 7 7T 44 : AAAC-motif , CATT -motif Fil G-Box
AW owg N JC . ABRE Ol 9% B2 W B T 18 .
GARE-motif (758 2 i i 7o 44 Fll P-Box (A= 1 K i
NG A B 38 T KOk A 6 AR T
ARE ¢ & AL [ I8 #4) « MBS (F 5241 3¢ 78 14F) il
HSE (BN 2 o) (£ D,

-1 026 ACGCGTTGGGAGCTCTCCCATATGGTCGACCTGCAGGCGGCCGCACTAGTGATTCCCAAGCTTCGCGTACCGTATCTCAA
—946  CAAACACCTTCAATAAGTTGAGTCGGGGTAGATCTCAAGGCTACATAAAATAGTTTTTTTTCTAGAATGGATGCATTTGT
-866  TTTAAGAGAAAAATGATGCACTTGGAATGCATCAAGCGAAGGGATGCAAGAATGTTGGAAAAACACATGAACCCGTATCG
—786  CGAGATGCTTATTTAGCCATTCTTTTATCACAGTGGATGCATATGCAACAAAACCAAAACAGATGGTTAGCGAGTGACAG
—706  TATATAGAGATCTAAAGATTCCGACACTTCATCGGTAAAAAAAGCAGCATTAACCGAGTGAATGGAAGAAAAACGAATTT
—-626 ~ CTCATATTACACAACAGGTTTTCTTAAAAAAAAAACGTTACCTCGGTATTTATATTAAGAAGAGACTAAAATATGGTCCC
-546  GTCGAGAAAATTTCTAAACACTAGTCTTCATCACTAGTGAGCCGTCACCATCTAGTTTGCAACGGTCCAGTCAGAGTGCA
—466  GGACATAACTCAGGACTCAAGAGCAGACGGAGCACGGTGAGAGAATTTTTTTTAATCAAGCCTAAAATTCACCTCCGGAC
-386  AAATTGAACCTGGAACGGGTGCTACTCATAAATATTAACCATGAGACCTTTTCGCCGCAGCAGGTTTTCTATCGGCAGTT
—306  AGATTTTAGTGACGATGAAAATGATAGAACGCAACGTGCCGCATGCATCCATTCCCATTCGTTTTCCACAGTACATGTAG
—226  GAGTACTGTGCAAGTAGGGTCCGTACATTCAGTCTCTCTCACCAGTTGGACTCTTCTACTGCTACAAAGACATGAGCTGC
~146  CTGGAATGGGAACCGGAGGAGCGAGCGAGCCTGACGGTCTCACACACACACAGTCACACTCCCAAGCCAATTATTATAAG
—-66 AGGCGAGATGAGCAACTCCAGCTCTTAACCAATCCACTCCTCCTCCCTCTCCACCTCCTCTGCTTTGCTCTGCCACTCTG
+14 CTGAGGTGGGGGGCAGAGGAGCTCCCCCTCCCTCCTCTCCCCTCCTCGCCATG

2 EX ZmPGPlI EHEEHFF
Fig. 2 ZmPGPI promoter sequence
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Table 1 Analysis of ZmPGPI promoter cis-acting elements
TR T £ FR 0 5 5 o7
Element type Name of the element Core sequence Location
AAAC-motif CAACAAAAACCT 77(+)
_ CATT-motif GCATTC 184(—)
S0 1 I A e
G-Box CACGTT 752(—)
Light response )
GTIl-motif GTTAA 368(—).,984(—),673(—),369(—),674(—)
element
Spl CCGCCC 1001(+)
RbeS-CMA7a GGCGATAAGG 686(—)
ABRE GCAACGTGTC 750(+)
. CGTCA-motif CGTCA 522(+),911(—),729(—)
T W R T .
GARE-motif AAACAGA 296(—)
Hormone response
| P-Box CAACAAACCCCTT 77(+)
clement TCA-clement CCATCTTTTT 296(+)
TGACG-motif TGACG 522(—),911(+),729(+)
ARE TGGTTT 290(—)
a0 i g CAT-box GCCACT 1031¢+H)
LB CCAAT-box CAACGG 539(+)
Stress-induced GCN4-motif CAAGCCA 942(+)
and development HSE AAAAAATTTC 484(+),602(—)
response element MBS AACTG 715(—),842(—)
TC-rich repeats TCTCTC 417(+),596(—),481(—)

2.3 EXKZmPGPl BRI FHEREFESW
KT M Zm PGP 3R Rk A, w5t
H T Prog.rer: : GUS #AR T AL £ K B73 ML &
b BEH R O L L B S A S Ll PCR & AN
WPy 56 F J . 18 BCAE K29 20 d By BH M 4l i AT
GUS Jeft,, 455 88, GUS 3 K75 40 i i 2535 .
T B MR R R AR Gk H T ZE A AL i Y
B R A B R g e (B 3) . O Tk — 25 B

() MR 5 (b) 255 CO M ; (DM FE AR VI I . R =5 mm
(a) Root; (b) Stem; (¢) Sheath; (d) Cross section of sheath.

Bar=5 mm

3 Prog.rce :GUS 32 EH E E K GUS £ 4347
Fig. 3 Histochemical analysis of GUS expression driven by

the ZmPGPI1 promoter in transgenic maize
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MR REE . EK ZmPGPL SE R A 3T 1Y 5 e S 4544 ) RE 43 Bt 5

FEIB W RFPE S BT X T T A R A A TP LA R R
HEMIEM. AR SE T EXK ZmPGPI L)
HFIFH L athBRZF I SAHZ N S5ERKREEH
KB LR TR . b BT AL S i AR R R e g T
BUR TIZENMIESERKRAERVN LR, ©
AMERY ARG 5 ERK R HA X, mA
12 0 MM B e R P AR K 2 T A 2R AR B e
A5 HLUH bl N s A AR K R 2 ) 2R AR
(o) 1 s T AR g T GUS 41 81 5 A
Real-time PCR 43 #7., £ B ZmPGPI 3K AAEHR . X
FU i SRGK B A U A 2R T SRk R FiR T
1%L R AR K 2 B M A ) 2 BRE M Y T RB T
fiE » 3 s 5 i P Y ) i T AH — 3,

H . C A MBI Zm PGP JEHEM R
i [R] V5 3L B ArPGPI fl AtPGP19 (/) AH ¢ T 4F %
L9125 W T PGP & (A /EFIALEL Y AR 5T
WL X ZmPGP1 JE WA 8h 0 ke BB 7%
A R e AR T A A S i A R R 1 O e i
TCAF R 38 75 T S A e B R G A e, R
WZ B AE K LBl aeid = 5 HAb Y 2E 51
PR A R
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