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Identification and expression analysis of chitinase gene in Musca domestica
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Objective This study aimed to investigate the potential biological function of insect chitinase by analyzing
the chitinase gene family in Musca domestica. Methods Bioinformatics methods were used to describe the structures,
composition and physicochemical characteristics of housefly chitinases. qPCR was used to detect the expression patterns
of eight chitinases.  Results Atotal of twenty chitinase genes were identified and divided into eight groups by N-J
phylogenetic tree. Each chitinase displayed a distinct schematic diagram of exon and intron organization and domain
organization. The catalytic domains of insect chitinase have highly conserved sequences, the molecular weight ranged from
(26.663-270. 602) X 10°, while the pl ranged from 5. 02-10. 28. During the pupal stage, MdCht2 (F.,,=72.86) ,MdCht5
(Fg.1,=662.5),MdCht7 (Fg,, =72.86) and MdCht10 (F;,, =261. 6) were significantly expressed, while MdCht4
(Fg,1,=114.3) ,MdCht8 (F;,,, =33.73),MdCht9 (F; , =445, 2) and MdIDGF7 (F, ,, =71. 38) were significantly
expressed mainly in the larval stage (P<C0.01). Eight chitinase genes showed tissue-specific expression in the 2nd-instar
larvae stage. In Malpighian tube and intestinal tissue, MdCht4 was significantly expressed (F, ;=180.6 and F, ;=112.8,
P<C0.01). Besides,MdCht4,MdCht5,MdCht7 and MdCht10 responded positively to the stimulation of ecdysone 20E,
and their stress expression levels correlated with 20E concentration at 8 h and 12 h after injection.  Conclusion Our
results demonstrate that chitinase genes of M. domestica exhibited tissue-specific expression patterns.and some chitinase
genes responded positively to the stimulation of ecdysone 20E. This work may provide a reference for the functional study
of housefly chitinase and the control of housefly.
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Table 1 Primers for qPCR
H 519
Genes Primers(5 —3")
F:AAGGGTGTGGGTCGCCGTT
MdRPS182 R:GCAATGGGTTGGAGATGAT
MdChi? F. TCCGGTTGGACAACGATGT
o R:ATTGGCTATGGAACGGGAATT
MdChed F:GTGCACCCATTTGAGTTATTCCT
i R:GCATCCTTTAGGGCCATGGT
MdChzs F:ACGCATCCGAATTTGAAGC
o R:ACTCACGACGCTGCGAATG
MdChe 7 F:FCGTCCCTGTAGGTCCTGACAA
] R:CCTGTTTCACGTTCCCATTTG
MdChis F:ATGCAAATTTCATCAGTTTTCATCC
! R:GGATGAAAACTGATGAAATTTGCAT
MdCht9 F.GTTGTTGGTGGCTGGAATGAA
o R: TTGTGCCGGATATTCCCAAT
F: TGGTTTCTCGGGTCTCCATT
MdChe10 R: TCGGAGCGTATTTCTCTCAACA
MdJIDGFT F.:ATGCAAATTTCATCAGTTTTCATCC
g R:GGATGAAAACTGATGAAATTTGCAT

7 : Forward(F) # /R IE A 514, Reverse(R) /R KW 514 .
Z R
1 RKBILTREEERF S
22 BLAST o XF il SMART %52, 3/ 52 i 3 [N

NS 20 &L Tl S 2 LT il LI, A0 45 9
4 Che ZEFAM 11 & IDGF ¥ H, HAN B FHM AN & F

Table 2 Characteristics of chitinase proteins forM. domestica
IE=: 5 He g it/ 5
Name No. acid (X10%) pl
MdCht2 XP_005188441.1 509 57. 846 6.01
MdCht4 XP_005180251. 3 466 50. 827 7.35
MdCht5 XP_005178009. 1 579 65.609 6.70
MdCht7 XP_011291381.1 1019 114.556 6.15
MdCht8 XP_005180252. 1 503 56.902 7.71
MdCht9 NP_001273800. 1 464 51.441 5.02
MdCht10  XP_005191759. 1 2410 270. 602 6.55
MdChtll  XP_011295313.1 481 55.188 7.33
MdChtl2  XP_005176318. 1 397 45.933 8. 89
MdIDGF1  XP_005179407. 1 444 50. 059 6.99
MdIDGF2  XP_005179408. 1 442 49. 455 6.63
MdIDGF3  XP_005179411. 1 472 53.683 10. 14
MdIDGF4  XP_005188679. 1 443 48. 794 7.83
MdIDGF6  XP_005186299. 1 431 48.675 6.95
MdIDGF7  XP_005176156. 1 457 51.491 9.28
MdAIDGF8  XP_005181905. 1 450 50.416 6. 54
MdIDGF9  XP_005179409. 1 438 49,737 6.91
MdIDGF10 XP_005189066. 1 233 26.663 10. 28
MdAIDGF11  XP_005189067. 1 429 47.838 10. 05
MdIDGF12 XP_005189317.1 429 47.897 10. 15
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Schematic diagram of the exon and intron organizations

of chitinase genes for M. domestica
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Fig.2 The domain organization of the chitinase proteins for M. domestica
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Fig.3 Multiple alignments of the catalytic domains of chitinase for
M. domestica
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Notes: M. domestica (Md) ; D. melanogaster (Dm);A. gambiae
(Ag); A. aegypti (Aa); C. quinquefasciatus (Cq); T. castanenum
(To).

Fig. 4 Phylogenetic tree based on the catalytic domains
of chitinase for six insects
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Es5 SHITREERBENEKMERNRIZBRL
Fig. 5 Relative expression of eight chitinase genes of M. domestica
in different developmental stages
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Fig. 6 Relative expression of eight chitinase genes of M. domestica

in different tissues
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Fig. 7 Responses of four chitinase genes of M. domestica for 20E

in three concentrations
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