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Abstract: Taking full-length ¢DNA library and genomic DNA of Malus hupehensis ( Pamp.) Rehd.

treated by salicylic acid (SA) as the templates, the whole coding region sequence of PRIa gene of M.

hupehensis (MhPRIa) was cloned and its bioinformatics was analyzed. On the basis, the expression
characteristics of MhPRIa gene in root, stem and leaf of M. hupehensis and that in leaf after treated by
10 pmol + L™'ABA, 4°C low temperature and infected by Aphis citricola van der Goot were determined
by fluorescence quantitative RT-PCR technology. The results show that the full length of MhPRIa gene is
518 bp with the biggest open reading frame of 492 bp, it encodes 162 amino acid residues, its encoding
protein is acidic protein with a relative molecular weight of 16 960 and isoelectric point of pI 5.46. Tis
genomic DNA sequence is full identical with its cDNA sequence, indicating that there is no intron in
MhPRIa gene. The homology of cDNA sequence of MhPRIa gene of M. hupehensis and PRI gene of M.

domestic Borkh. and Pyrus pyrifolia (Burm. f.) Nakai and that of amino acid sequence encoded by those
genes all are higher. In which, both homology of cDNA sequence reach 97% , while that of amino acid
sequence reaches 95% and 97% , respectively. Also, phylogenetic tree shows that amino acid sequence
encoded by MhPRIa gene has a closest genetic relationship with that of M. domestic and P. pyrifolia,
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which are clustered together. The amino acid sequence encoded by MhPRIa gene contains a conserved
SCP domain, including one signal peptide and six comserved cysteine residues. MhPRIa gene can
express in leaf, stem and root of M. hupehensis with the highest expression in root. The expression of
' MhPRIla gene can be induced after treated by 10 pmol - L™ ABA and 4 C low temperature for 48 h,
and the relative expression is obviously higher than that of the control (treated for O h). And the
expression of MhPRIa gene can also be induced by Aphis citricola. It is suggested that MhPRIa gene may
play an important role in resistance of M. hupehensis to phytophagous insects and low temperature

stresses.
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CATTAAC ATG GGG TTGTGC AAT ATTTCC CTA GCT CTC CTTTIC ATTTTA GGC TCA GCC CTA ATA CAATCCTCT CAT GCC CAA GACACA
M ¢ LCNITISILALTLTFTIULGS ALTI Q $ S HAU QDT

CCCCAAGACTACCTCAATTCCCACAACGCCGCTCGAGCAGCAGTAGGCGTTGCTCCCTTGACGTGGGATGACAATGTAGCAGGCTATGCA
P QD YLNSIHNAARAAV G VGP LT WDUDNUVAG Y A
CAAAACTACGCCAACCAACATGTTGGCGACTGCAATCTCGTGCACTCCGGTGGGCCATACGGTGAAAACCTTGCCATGAGCACTGGTGAC
Q NYANQHVGDCNLVHSGG?PYGENTLAMSTGTD
ATGTCGGGAACAGCGGCTGTGGACCTGTGGGTGGCGGAGAAAGCCGACTACAGTTATGAGTCGAACTCCTGTGCTGCTGGAAAGGTGTGT
Y E S NS C A A G K VvV C
GGGCATTATACACAGGTGGTTTGGCGTAACTCGGCTCGTGTAGGGTGCGCAAAAGTGAGGTGCAGCAGTGGGGGTACCTTCATTGGATGC
G HYT Q V V WRNS ARVY GG CAKVRCS S G GTT FI G C

AACTATGATCCCCCAGGCAACTATGTTGGGGAGAAGCCTTACTAGCTATGGAAGAATCAACAACCACTCT
N-YDPP G N YV G E K P Y =

* ; ZIEFST Stop codon.
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Fig. 1 The cDNA sequence and deduced amino acid sequence of MhPRIa gene of Malus hupehensis ( Pamp.) Rehd.
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2.2 #MitigE MhPRla BR&GBEIEEBRF IS5 H
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MhPRIa R REWERERITH SV R WEWEE
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99% gb| AAB06458
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30%

dbj | BAF03626 |
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dbj|BAD11072/

15% 99%
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8% mEgb | AAK30143 |
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0. 05
BB

Genetic rate

MhPRla: # dt % % MhPRIc B R4S LM FH| Amino acid sequence encoded by MhPRIq gene of Malus hupehensis (Pamp.) Rehd.;
gb| ABC47922 | ; SEF PRI BN 4R KA LB F5] Amino acid sequence encoded by PRI gene of M. domestic Borkh.; gb| AAF78528 1 . Yb%L PRI LR
A% MM ITF] Amino acid sequence encoded by PRI gene of Pyrus pyrifolia (Burm. f.) Nakai; 534N 35187 NCBI f ALY PRI BE %
TSR EFERRIF ] Other accession numbers represent the amino acid sequences encoded by PRI gene of other plants in NCBL. B4R ER ST EBLH

%2 Percentages indicate the bootstrap values of branches.

B2 ETPRIBERSHBERFEFONLEENRBENNEELEH
Fig. 2 Phylogenetic tree of Malus hupehensis (Pamp.) Rehd. and other species based on amino acid sequences encoded by PRI gene
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mEEH,
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Mh: BiJUHG%E Malus hupehensis (Pamp.) Rehd.; Md: 35 Malus domestic Borkh.; Vv. %% Vitis vinifera L.; At: #IB§3% Arabidopsis thaliana ( L.)

Heynh. J#3 b 7 BB7 3R B R MR B A7 & Digitals above sequences indicate the site of amino acid residues 5

“ s 58 LITREREMEEHR

Representing the same aLnino acid residue as the first row; —; EFEBMRB LKL Amino acid residue deletes; | %24 3 75 {5 £ Bk Underline indicates the
signal peptide; JTHERAPET 92K B EIEBR AL Boxes show the conserved cysteine residues.

3 MWAL¥ESEt MhPRIa BEUIE S PRI EE AR BERAFTI LR
Fig. 3 Comparison of amino acid sequences encoded by MihPRIa gene of Malus hupehensis (Pamp.) Rehd. and PRI gene of other species
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Ay al LIS B) MhPRIa 22 A Rk R,
BERP PN ERARERE, ZPHHMNELER
o
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WX FA B B W] A1k 4E 22 48 h )5 B Y
M REEREHEM(E 4-C) o FREFBRGEH
JLHESE MhPRIa ZE PR (¥ 47 % 2 2% B B AR T il I 2 198
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3 Wi mgin
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B4 #MiLiEE MhPRIa BRAMFEFHEIH
Fig. 4 Analysis on expression characteristics of MhPRIa gene of Malus hupehensis ( Pamp.) Rehd.
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