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Analysis of the molecular motif for inducing response to jasmonic
acid and ethylene in Pib promoter via rice transformation
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Abstract: The expression of Pib gene in rice was induced by hormone, such as jasmonic acid and ethylene. In order to
determine the necessary regions of sequence or motifs for response to jasmonic acid and ethylene in Pib promoter, the full
length promoter of Pib (-3 572~2 bp) and three different 5’ deletion fragments of Pib promoter (-2 692~2 bp, —1 335~2 bp,
—761~2 bp) were synthesized by PCR and then were substituted for 35S upstream gus in a binary plasmid to construct re-
combined plasmids of Pib promoter-gus fusions. Transgenic rice plants of the four recombined plasmids were produced by
Agrobacterium-mediated transformation. Quality and quantum analysis of gus activities in transgenic plants at both protein
and mRNA levels were conducted. The promotion activity of the full length promoter of Pib (=3 572~2 bp, pNAR901) was

the highest in the four recombinants and the gus activities in its transgenic plant organs were enhanced obviously at 6 h after
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treatment with jasmonic acid or ethylene. The promotion activity of the deleted Pib promoters was significantly decreased

and the response to jasmonic acid or ethylene treatment was not present when the —3 572~-2 692 bp sequence was knocked

out from the Pib promoter. Although the disparity in the lengths of the deleted Pib promoter of pNAR902 (-2 692~2 bp),
pNARO903 (-1 335~2 bp), and pNAR904 (-761~2 bp) was more than 2 or 3 times, the response to jasmonic acid or ethylene

treatment was not different among their transgenic plants. All these results indicated that the common deleted sequences

(=3 572 ~-2 692 bp) in the three deleted Pib promoter constructs were the essential region to the response to jasmonic acid

and ethylene treatment. The result of pib promoter sequence searching indicated that there was only one GCCGCC motif at

—2 722 bp of this common deleted segment in the Pib promoter sequence. Our rice transgenic results showed that the

GCCGCC may be a cis-motif for Pib gene conferring response to jasmonic acid and ethylene for Pib gene.

Keywords: rice; Pib promoter; Gus ; jasmonic acid; ethylene.
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5537 (bp)
p-F3575 ATCGAGCTCCGGCCGCATAATACGACTCA Pib 901 3575
p-R1 CGAGGATCCCATTGCTCTGTTCTATTTTTGA
p-F2695 CGCGAGCTCCATAGTTGTCTTTCTCGA Pib 202 2695
p-RI1 CGAGGATCCCATTGCTCTGTTCTATTTTTGA
p-F1338 ATCGGATCCTTACCACATGGGCTATGT Pib 903 1338
p-R2 CTACCATGGCATTGCTCTGTTCTATTTTTGA !
p-F764 CGCGGATCCCAAGATTTTATATTTATGG Pib 904 764
p-R2 CTACCATGGCATTGCTCTGTTCTATTTTTGA
hptF GAAGAAGATGTTGGCGACCTC It 527
hptR AAGATCGTTATGTTTATCGGCACT P
gus1F CTGCGACGCTCACACCGATACC us 441
gusIR TCACCGAAGTTCATGCCAGTCCAG &
gus2F CACAGCCAAAAGCCAGACAG us PCR 127
gus2R ATGACGACCAAAGCCAGTAAAGTAG gu:
18S rRNAF ATGGTGGTGACGGGTGAC
18S rRNAR CAGACACTAAAGCGCCCGGTA I8SIRNA PCR 138
10xbuffer 2 pL, 25 mmol/L MgCl, 2 pL, 10 mmol/L 6 h
dNTPs 1.6 uL, 5U/uL Tag 0.2 pL, GUS
(10 pmol/L) 1 uL, ddH,O 11.2 pL 3
1.2.2 KAGHAR 1.2.6 GUS a84bF 547
R109 “84 ” Bl
2,4-D2mg/L N6 , ,
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10 pL [10%RT buffer 2 pL, 10 mmol/L ONAR904: 764 bp, ~761-2 hl::, :
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dNTPs 0.5puL, 5U/uL Tag 0.2 pL, 2.2
(10 umol/L) 1 pL, SYBR Green I 1 uL ddH,O R109
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’ hpt 527 b 441 b ,
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s pMDI18-T , 6h

PCR GUS )



1 : Pib

77

6 h, GUS  ( 3)

E3 2KPibE#HFSgus SkBEBEERAGESE
s %S 6 h FHI GUS &Ri&

-

1]

A: 6 h; B: 6 h; C: 1,
D: 2, /
pNAR901 ,
6h
GUS ,

GUS
6h

( 4 Pib

2.4 Pib
241 RZWEFH) Pib KR BT 5m# AR GUS

KA ZA M

5’ Pib
, Pib
()
GUS
, Pib 5’
> ()

GUS

242 Pib BETF T RF B A THeoe L X 3R T
11t GUS & & i & W #r

6h GUS
pNAR902 pNAR903

pNAR904 GUS , GUS

El 4 £ PibBaEiT-gus BEEEKRIKFIER. ZHIBFSRIE

A: 1, / ; B: 2,



78 £ f# HEREDITAS (Beijing) 2010 32

o u i

2 o2k

g anf
24 &n
i £
f=
LE
S o
=
=l

1 2 3 4 5

A B BE BRI AR [R] 25T
5 ARERKE SHRKH Pib B FEREEEKRP S
BER GUS FHER

1: pNARYO1 ; 2: pNAR902 ; 3: pNAR903
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4.64 ( ) 385 ( )
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GCCGCC , GCC ,
Brown M ,  GCCGCC GCC
, PDF1.2
GCC
) PR
(Pathogenesis-related gene) s
GCC ERF(Ethylene responsive factor)
[19]
Pib —3572~-2692 bp
GCCGCC Pib
PR
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