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Identification of Banana Chitinase Gene Family and Analysis of
Its Expression in Fusarium Wilt Infection
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Abstract: Chitinase is a disease-related protein that can catalyze the hydrolysis of chitin in fungal cell walls
and plays an important role in the interaction between plants and fungi. In this study, using the protein sequence
of the Arabidopsis Heynh. chitinase gene as the query sequence, BLASTp alignment was performed in banana A
genome, and 23 MaCHis gene family members were identified. According to their position on the chromosome,
they are named MaCHi01 up to MaCHi23, respectively. Phylogenetic tree analysis showed that the 23 MaCHis
can be divided into two subfamilies, GH18 and GH19. Transcriptome data analysis showed that MaCHi05,
MaCHi06, MaCHi07 , MaCHill , MaCHil9 and MaCHi20 were significantly down-regulated or not expressed

in the susceptible variety Baxijiao after inoculation with fusarium oxysporum f. sp. cubense tropical race 4, and
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significantly up-regulated in the disease-resistant variety GCTCV-119. Using RT-qPCR technology to analyze the
expression of MaCHi05, MaCHi06, MaCHi07 , MaCHill and MaCHil9 in the resistant and susceptible varieties

inoculated with Foc TR4, it was found that the expression of these genes was activated in the resistant variety,

but not in the susceptible variety, and the relative expression in the resistant variety was much greater than that in

the susceptible variety, indicating that these genes participated in the process of banana fusarium wilt resistance in

a positively regulated manner. The results of this study provides a theoretical reference for further analysis of the

functions of the members of the MaCHi gene family in the process of banana fusarium wilt resistance.

Key words: banana; chitinase gene; expression analysis; fusarium wilt
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Table 1 Physical and chemical properties of chitinase in banana

F:[A 1D HH ID PSRN RAAIE  ZURE KN RN 4y Fik (kDa) A0 L £
Gene ID Protein ID Chromosome Start site End Size PI Molecular weight Subcellular localization
MaCHi0I ~ Ma01_p02630.1 Chr.1 1760416 1761512 313 5.57 33.63 HfEsh
MaCHi02 ~ Ma03 p06280.1 Chr.3 4364871 4366088 326  6.05 35.61 IEEEN
MaCHi03 ~ Ma03 p23790.1 Chr.3 28255165 28256064 299  6.98 32.25 “fEsh
MaCHi04 ~ Ma03 p26300.1 Chr.3 30071143 30076785 434 836 48.57 Rk
MaCHi05 ~ Ma03 p28020.1 Chr.3 31214677 31215782 315 6.77 33.59 “fEsh
MaCHi06  Ma03 p28030.1 Chr.3 31219921 31221026 315 6.28 3325 Anffu S
MaCHi07 ~ Ma03 p28040.1 Chr.3 31225281 31226227 262 8.53 28.27 s
MaCHi08 ~ Ma05 p21440.1 Chr.5 33103148 33104113 269  8.46 29.79 AT
MaCHi09  Ma06 p13470.1 Chr.6 9235978 9237407 446 5.06 49.85 L
MaCHil0  Ma06 p24760.1 Chr.6 23948299 23973131 303  6.16 33.70 s
MaCHill ~ Ma06 p31980.1 Chr.6 32954630 32956498 384 551 42.13 IEESEN
MaCHil2  Ma06 p38320.1 Chr.6 37115822 37118165 304  6.06 33.73 Tt
MaCHil3  Ma07 p16390.1 Chr.7 13277456 13278670 378  5.17 41.34 Apsh
MaCHil4 ~ Ma07 p24810.1 Chr.7 32030472 32031553 300  5.14 3341 FURER IR 7/iT3EN
MaCHil5  Ma08 p18970.1 Chr.8 32726882 32728334 454  5.10 49.90 JfE
MaCHil6  Ma08 p24190.1 Chr.8 37468130 37469212 308  6.58 33.92 Ash
MaCHil7 ~ Ma08 p28490.1 Chr.8 40376475 40377371 298 4.15 31.17 EESES
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Fzi(g)

H[H 1D #M11D PAREREN IR E  ZabiE RN SN 43 ¥ (kDa) VA fL S A3
Gene ID Protein ID Chromosome Start site End Size PI Molecular weight Subcellular localization
MaCHil8  Ma08 p28510.1 Chr.8 40392271 40393206 311  4.61 32.53 IESTEN
MaCHil9  Ma08_p28520.1 Chr.8 40400994 40401929 311 441 32.73 TESIVN
MaCHi20  Ma09_p02310.1 Chr.9 1648772 1649705 264 495 28.40 Eiifiolo
MaCHi21 ~ Ma09_p16070.1 Chr.9 11393369 11394372 285  8.31 31.30 TETIIN
MaCHi22  Ma09 p20710.1 Chr.9 29901969 29902896 270  4.70 28.56 4 sk
MaCHi23  Ma09 p26030.1 Chr.9 37383215 37384129 304  6.59 33.56 ETIS
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The blue underline indicates the Glyco_hydro 18 catalytic domain ( PF00704 ), the yellow frames indicates the position of the active site
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Fig.3 Alignment of conserved regions of GH18 amino acid sequences
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Fig.5 Expression of MaCHi in different resistance banana varieties after inoculation with Foc TR4
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