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Abstract; Taking the pollen of Citrus grandis var. shatinyu Hort. as material, effect of the self-pollinated style proteins

and the cross-pollinated style proteins on pollen germination and pollen tube growth were compared. The results showed

that pollen germination was unaffected by adding self-pollinated style protein and the cross-pollinated style protein, but

significantly affected the growth of pollen tube. The growth of pollen tube in those media with the self-pollinated style

proteins was restrained, with cross-pollinated style proteins was unaffected. PAGE electrophoresis showed that the pollen

tube self style protein processing of the 1 specific protein bands (Rf=0. 81);tube SDS-PAGE electrophoresis to self

styleprotein processing appeared relative molecular weight of 2 specific protein of 35 kD and 37.5 kD band; IEF-PAGE

electrophoresis results showed that,in the self style protein treated pollen tube protein in the isoelectric points of 5. 85

and 6. 20 of the two specificprotein bands.

Key words: Citrus grandis var. shatinyu Hort. ;pollen germination;pollen tube length;style proteins;Gel electrophoresis
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Fig. 1 Distribution of two RNA helicase genes in

apple chromosomes
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Table 1 The basic Characteristics of RNA helicase genes in apple
A2 HH = PR A ARIFF IR W 2 A ARSI RE PN TR EXINCY
Gene name Gene number Chromosome location Arabidopsis homologous gene Similarity Size/ aa Molecular weight/D Isoelectric point
Mdhelicasel MDP0000186402 chr06:12239050. . 12245929 AT5G11200. 2 72. 50 626 71 034. 14 6.34
Mdhelicase2 MDP0000199343 chrl7.24765753. . 24773630 AT 4G01800. 2 74.16 968 109 582.73 8. 54
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Fig. 2 Mdhelicase primary structure(boxes represent exons,horizontal lines represent introns)
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Fig. 3 Mdhelicase three-dimensional structure
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Fig. 4 The unrooted neighbor joining phylogenetic tree of
RNA helicase genes in apple and Arabidopsis
Note:The scale bar represents 0. 05 substitutions per

amino acid position.
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Fig. 5 Expression profile of the Mdhelicase genesduring rootstock-scion interactions

process (A) and during fruit development (B) in apple
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4,40 MBS (MYB binding site involved in drought-induc-
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ibility) \HSEs (Heat stress responsive elements) , TC-rich
repeat (Defense and stress responsive elements)., AREs
(Anaerobic induction elements)&§, 5 4b, —H BT
JCi, U0 ¥ £ w B JC {4 ABREs (ABA-response ele-
ments) . GARE motif ( gibberrellin-responsive element) .
P box (gibberrellin-responsive element), CGTCA motif
(cis-acting regulatory element involved in the MeJA-re-
sponsiveness) , TGACG motif (cis-acting regulatory ele-
ment involved in the MeJ A-responsiveness) L\ 5 — 25560
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Table 2 Kinds and numbers of known stress-related elements in

the upstream regions of RNA helicase genes in apple

Joft Element If16E Function Mdhelicasel Mdhelicase2
MBS Drought 1 4
HSEs Heat stress — 2

TC-rich repeat Defense and stress 1 2
AREs Stress 3 1

TGA element Auxin 1 —

GARE motif GA - 1
P box GA — 1

ABREs ABA — 1
CGTCA motif MeJA - 2
TGACG motif MeJA — 2

Box W1 Fungal elicitor 1 2

Spl Light responsive element 2 1
LAMP-element Light responsive element 1 1
GAG-motif Light responsive element 1 —
GA-motif Light responsive element — 1
G-box Light responsive element 2 3
Box 4 Light responsive element 3 —
ACE Light responsive element — 1
GT1-motif Light responsive element 1 1
Circadian Circadian control 1
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Fig. 6 Expression analysis of the Mdhelicase genes in

different tissues in apple
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Essential Characteristics and Expression Analysis of Two RNA Helicase Genes in Apple

XU Rui-rui' ,ZHANG Shi-zhong® ,CAO Hui' , LIU Hui-lian' , WANG Jian-bo'
(1. Key Laboratory of Biochemistry and Molecular Biology in Universities of Shandong, Weifang University, Weifang , Shandong 261061;
2. National Research Center for Apple Engineering and Technology ,Shandong Agricultural University, Tai ’an,Shandong 271018)

Abstract; The chromosome location, basic characteristics of amino acids, phylogenetic analysis, promoter elements of two
Mdhelicase genes were predicted and analyzed with bioinformatics methods gene expression difference at fruit maturity
and rootstockscion interactions were analyzed; with plant CARE database, responsive elements included in promoter
seguence of two Mdhelicase gene were predicted and analyzed;the expression of Mdhelicase gene was analyzed in two
RNA helicase gene in apple with guantitative RT-PCR. The results showed that two Mdhelicase genes from ‘Jinguan’
apple,called Mdhelicasel and Mdhelicase2,were mapped on chromosomes 6,17, respectively. Microarray analysis showed
that the expression levels of the Mdhelicasel and Mdhelicase2 were altered during the ripening process and rootstock-
scion interactions process. Using the PlantCARE database, several known stress responsive elements were identified,such
as MBS, HSEs, TC-rich repeat, AREs, ABREs, GARE motif, P box, CGTCA motif, TGACG motif, Light responsive
elements, etc. Expression analysis showed that two Mdhelicase genes expressed in stem, leaf, flower and fruit, with the
highest expression level in stem and leaf, respectively.

Key words : Malus X domestica; RNA helicase;gene characterization; promoter sequence analysis;expression analysis
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