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Cloning and characterization of RZF71 encoding a C2H2-type zinc
finger protein from rice

GUO Shu-Qiao, HUANG Ji, JIANG Yan, ZHANG Hong-Sheng

National Key Laboratory of Crop Genetics and Germplasm Enhancement, Nanjing Agricultural University, Nanjing 210095, China

Abstract: A rice zinc-finger protein gene, RZF71, encoding the C2H2-type zinc-finger transcription factor was isolated
from rice (Oryza sativa L. subs. Japonica) by RT-PCR approach. Gene RZF71 encodes a 25 kDa protein with 250 amino
acids, which contains two typical C2H2 zinc finger domains. The expression profiling showed that RZF71 was constitu-
tively expressed in roots, culms, leaves, and flowering spikes. The semi-quantitative RT-PCR assay showed RZF71 was
strongly induced by high-salinity and 20% PEG6000 treatments, but not regulated by low temperature and ABA (abscisic
acid) treatments. Transient expression of the RZF71-GFP protein in onion epidermal cell showed that RZF71 was localized
in cell nuclei. These results indicated that the RZF71 may play an important role in rice responses to salt and osmotic
stresses as a transcription factor.
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, RT-PCR , KXKRSKRXR

RZF71(GenBank : AY219847) L-box, EXEXXAXCLXXL,

cDNA 250 DNA Bl c- FDLN-box,

, 25 kDa, 8.1 RZF71 (161
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1 RZF71 C2H2
B-box, L-box, DLN-box; ,

Fig. 1 Alignment of RZF71 with other reported stress-responsive C2H2-type zinc finger proteins
The characteristics of amino acid sequences (B-box, L-box, two zinc fingers, and DLN-box) are boxed-in. Positions containing identical
residues are shaded in black, and conservative residues in grey.
CaZFP1 (Capsicum annuum CAF74935), Mt-ZFP1 (Medicago sativa CAB77055), RZF71 (Oryza sativa AAO46041), SCOF-1 (Glycine max
AAB39638), STZ (Arabidopsis thaliana NP_174094), WZF1 (Triticum aestivum BAA03902), ZAT12 (A. thaliana AAM65582), ZFP245 (O.
sativa AAQ95583), ZPT2-3 (Petunia hybrida BAA05079).
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(RGP, http://rgp.dna.affrc.go.jp) , sion)(* 1)
RZF71
RZF71  cDNA 12 BAC
0J1260_B01 98% , 24 RZFT71
RZF71 RZF71
RZF71 , ( 4
5.5 kb, 3 3~4 (150 mmol/L NaCl)
, TFIIA RZF71 A20 (20% PEG6000) 3h |, RZF71
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100 SCOF-1
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Fig. 2 Phylogenetic tree of RZF71 and other reported stress-responsive zinc finger proteins
The same organisms and accession numbers in Fig. 1 were followed.
1 RZF71
Table 1 The putative cis-acting elements distributed in the promoter region of RZF71 gene
Putative element Position Sequence Probability
—1451~ -1438* tACAT**ctgtctaa 0.95
ICE (inducer of CBF expression) —1410~ -1427 tataATATgccacatca 0.83
MRS (MYB recognition site) -1160~ -1177 cataacTAGTtaatcac 0.76
-528~ -539 cttcctATCCagattca 0.90
NBF (NAC binding factor) -837~ -860 cacgtagtgtaCACGtcactcca 0.68
DRE (dehydration-response factor) —729~ -749 ggtcGCCGcctctge 0.89
—1377~-1394 tttttTTGAcagaggga 0.92
W-box
—240~ -257 ggtgtTTGAccccaaga 0.92
TATA-box -167~ -182 ctcaTATAaacccca 0.88

* The arabians indicate the numbers of nucleartide acids between element and start codon; ** The core sequence were denoted as basepairs in capital.
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Fig. 4 Expression profiles of RZF71 in roots (R), culms (C),
leaves (L), and immature spikes (P) in rice KRKRSRRRR
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: (QOF 4
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¢ 9 RZF71 , ABA . RZF71
, ABA , , ZFP245
25 RZF71 , RZF71 3h ,
RZF71 N- ,  ZFP245
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A NaCl ¢ Cold
0 1 3 6 12 24h
— e s e e | RZETS
— —— — — — — | {10 ]
B PEG D ABA
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5 RZF71

A: 150 mmol/L NaCl; B: 20% PEG; C: 4 ; D: 0.1 mmol/L ABA

Fig. 5 Expression profiles of RZF71 in rice seedlings under various abiotic stresses and ABA treatment
A: 150 mmol/L NaCl; B: 20% PEG; C: 4 ; D: 0.1 mmol/L ABA.
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RZF71-GFP

6 RZF71-GFP (><200)
Fig. 6 Subcellular localization of the RZF71-GFP protein in
onion epidermal cells (x200)

RZF71
DRE/CRT ICE W-box MRS
( 1), RZF71
DREB MYB/MYC WRKY
RZF71

STZ DREB1A

(26.271 RZF71 STZ , DREB
RZF71
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