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Association Analysis between dbfI Gene and Drought-Tolerant
Traits in Maize
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ZHANG Shi-huang, Ll Xin-hai
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Chinese Academy of Agricultural Sciences, Beijing 100081 )

Abstract: DBF1 ( DRE binding factor) protein encoded by dbfl gene,is a cis-element of DRE/CRT and the
core element of in vivo signal transmission under water stress in higher plant. The genomic sequence information of
dbfl gene is the premise to study the following natural variations of functional alleles and develop molecular mark-
er for assisting breeding. In the present study,949bp of genomic region of dbfl was sequenced using a maize in-
bred line Zheng 22 with PCR technology. The coding region of this gene was comprised of only one exon with a
length of 654bp from promoter to terminator. Nine SNPs in dbfI gene were identified among 175 maize inbred
lines, and no IN/DEL(insertion and deletion ) was found. Averagely, there was a variation every 57. 3bp. Higher
LD degree( Linkage disequilibrium,r* > 0. 5) was identified between three polymorphic site pairs. Two SNP sites
in dbfl gene were identified significantly to be associated with three traits( P <0. 05) , ASI( Anthesis to silking in-
terval) , kernel weight per ear and ear setting percentage. Among them, nucleotide variation T/C on site 397 was
significantly associated with traits ASI and kernel weight per ear with phenotypic contributions of 6. 94% and
10.03% ,respectively. Nucleotide variation A/G on site 477 was significantly associated with traits ear setting
percentage and kernel weight per ear with phenotypic contributions of 1.01% and 3. 66% , respectively. Based on
both two sites, four haplotypes were identified among 175 maize inbred lines. Haplotype 4 by decreasing ASI and

increasing ear setting percentage was thought to be superior candidate drought-tolerant haplotype, which was dis-

5% 8 349 :2009-04-20 # 5] B %9 :2010-02-26
E&WH : BXARHEEE (30600394,30721140554 )
EEMM FRE,ERXEL  EENEEARES FEMPR . E-mail:caas0661_68@ yahoo. com. cn
AL EHE, KR, FRAFARHFEARERFELR S FEM, E-mail:lixh2008caas@ yahoo. cn



4 TIETE EK dbfl B Fies A AR H CBKR 4 47 475

played in some drought-tolerant and medium tolerant inbred lines such as Zao 49, Dan 598 , Danhuang 02, etc.

The results provide basic information for analyzing the key candidate genes associated with drought tolerance un-

der different water supplying levels.

Key words : Maize ;dbfI ( DRE binding factor) ; SNP; Association analysis; Haplotype
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Table 1 Association analysis between phenotypic traits and polymorphic sites of dbfl gene under drought stress conditions

it tuk Pl i =OH 0 ﬁ‘iff )
Trait Site P value Location Phenotypic value i .. )
Contribution
ASI 397 0.015 Y- 6.7(T) 7.7(C) 7.2 6.94(T/C)
MENE 397 0. 009 Bl 44.4(T) 54.3(C) 49.35 10.03(T/C)
477 0.033 b1 53.7(A) 54.8(G) 54.25 1.01(A/G)
ETREE SR 41 0.041 -7 4 0.79(A) 0.85(G) 0.82 3.66(A/G)
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3 T A 1 1

4 T G 4 3 4 2
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susceptible; DT: § £ Drought tolerance; MDT: F ff ® 8 Medium
drought tolerance
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