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Bioinformatics and Expression Analysis of
a Chitinase Gene from Phalaenopsis spp.
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Abstract: Using RT-PCR combined with RACE techniques, we cloned the chitinases gene PACHT (Gen-
Bank accession number:KT992851) from Phalaenopsis. The full length ¢cDNA was 1 210 bp, containing a
5-UTR of 37 bp,a 3'-UTR of 240 bp,and an opening reading frame of 933 bp encoding 310 amino acids;
The deduced protein belonged to glycoside hydrolase family 19 and may have lysozyme activity. The bioin-
formatics analysis indicated that this protein was predicted to be an extracellular secreted protein with a N-
terminal signal peptide and a transmembrane structure;It was highly identified with the chitinase-like pro-
tein of Phoenix dactylifera ,Elaeis guineensis , Setaria italica ,and Arabidopsis thaliana. Phylogenetic a-
nalysis showed that PACHT belongs to a clade with other class V[ chtinase genes from Gossypium hirsu-
tum and Saccharum spp. The PhCHT gene was expressed in vegetative and reproductive organs with a
higher expression level in root than others. The expression of PACHT was decreased by a low temperature
of 13 °C/8 °C for 3,6,9 and 15 d,and increased by 4 °C treatment for 1,2 and 4 h. Our results suggest that
the PhCHT plays a crucial role in responding to the short-term cold stress. These results could provide the

Wi BEH:2015-11-07;: & fmuk 2 H #7 :2016-01-02

EEWB A FHE BT H (092102110128)

EERB N2 FH = (1970—) 2o W4 #%, EEMNFHY ED B ARV . E-mail: yuanxiuyun@163. com
*WAEMEE LWL BER . EENFASFF TS . E-mail: laocuibo@163. com



242 odr oY % R 36 &

foundation for further study the phyletic evolution of chitinase genes and the stress resistance breeding of

Phalaenopsis.

Key words: Phalaenopsis spp. ;chitinase;expression patterns;low temperature stress
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Fig. 1 Amplification of chitinase gene in Phalaenopsis spp.
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Fig. 2 The nucleotide acid sequence and deduced amino sequence of chitinase gene in Phalaenopsis spp.

CAGTAAGGGATGGGAGTGTACGGACTC GATCTATTGCTGCAACGAGACAATCTCAGACTTCTTOC AGGTTTACC A
S K GW¥ECTUDSIYOCCUNETTIZSUDVFTFQVYAQ

ATTTGAAAATCTATTCTCCAAGCGCAATTCTCCTGTAGCGC ACGCCGTCGGATTC TGGGACTACC ACTCCTTCAT
FENVLYV FS KU RNZGSPV A HAVYVY GF WD YHSFI

CACTGCATCCACGGTGTATCAGCCGCTOGGATTCGGCACCAOC GGCGGG AAGCAG ATGGGTATGA AGGAGGTGGC
T A& S TV YQ PLGFOGTTGGI KSOQMNOGMNEKE V A

GGCATTTCTTGGCCATGTCGGCAGCAAGACTTCCTGCGGTT ATGGTGTCGCAACTGGCGGTCCGC TTGCATGGGG
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TCTTTGC TATAACCATGAGATGAGCCC AAGCCAATCCTACTGC AAAGATGACTACCTTTATCCTTGCTCACCTGG
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CTGCTGTTAGAGGAAAATATTCTTTICTAT AAGACGGTATAGCT TGGCTGGTACGTCATTATTCCACCGTGATTT A
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Fig. 3 Conserved domain analysis of predicted protein of chitinase gene in Phalaenopsis spp.

chitinase_slyco_hydro_19
lysozyme_like superfamily

P 3 IR 22 LT B M A P O B 0 S A S A



2 BT R LT R P Y e B S Rk AR AT

ﬂ: 4% FragariaX ananassa(ABU55294) | Class II
49 W] 0] Theobroma cacao(XP_007051309) 3\
L ¥ I+ Arabidopsis thaliana(CAA74930)
12 —ToL__ S5 W Elaeis oleifera(ACO87438) | Class IV
JKH Oryza sativa(31WR_A)
& 88 _|: /NFZ Triticum aestivum(AAR11388) Class |
59 [ifi Mo ki Gossypium hirsutum(ADI56257) > 195K 1%
— /NHRE Urtica dioica(P11218) Class VI
70— ¥ ¥ % Arabidopsis thaliana(AF422179)
L s 1 A Gossypium hirsutum(AF527943)
100 H I Saccharum spp.(AGY34713)
m [l BE % Phalaenopsis spp.(KT992851) | Class Vil /
95 4 T Setaria italica(XP_004957236)

49

87

& Phoenix dactylifera(XP_008796626)
Wi A% Elaeis guineensis(XP_010927492)

ﬂ: LRI IF Arabidopsis thaliana(AEE84228)
W B Nicotiana tabacum(CAA54374)

100 _|: JKF&G Oryza sativa(AAMO08773)
60

INFE Triticum aestivum(Q8L5C6)

. Class V
} 185 Jik

Class I

B4 S22 LT NS I B R G kAL o

Fig. 4 Phylogenetic analysis of chitinase gene in Phalaenopsis spp.
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Fig. 5 The expression level of PACHT in different organs
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Fig. 6 The expression level of PACHT under
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