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Bioinformatics analysis of chitinase gene family in Siraitia grosvenorii

LI Huimin* , LI Lulu, CHEN Yumei, LI Jiahui
(College of Life Science, Guangxi Normal University, Guilin 541006, Guangxi China)

Abstract ; Chitinases are proteins that play an important role in resistance to fungal diseases. To investigate the role
of chitinases in the resistance of Siraitia grosvenorii to root-knot nematode ( Meloidogyne incognita) , 15 chitinase
genes were analyzed by bioinformatics based on transcriptome analysis of Siraitia grosvenorii seedlings infected by
Meloidogyne incognita. Results showed that there was a signal peptide in the N-terminal of the amino acid sequences
encoded by the 15 chitinase genes, and the subcellular localization was extracellular. The molecular weight ranged
from 27 kDa to 37 KDa, and most of them were acidic proteins. The phylogenetic analysis based on amino acid
conserved domain revealed that chitinases belong to three groups (1, III, and IV) of GH18 and GH19 families. The
predicted tertiary structure of GH18 family members had a typical ( @/ ) ¢-barrel structure. However, there were
only a-helix domains in the prediction of the tertiary structure of GH19 family members. These results would provide
a reference for further study on the regulatory role of chitinase in the resistance mechanism of Siraitia grosvenorii to
the root-knot in the future.
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HRE 32 T A B0 1 S5 R D S PR iy 4 5 40
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Table 1 Chitinases in Arabidopsis thaliana downloaded from NCBI

AR 5 4151 HZFK RS ikl
AtChtl AAA32768.1 I AtChtl1 BAA21861.1 111
AtCht2 AAA32769.1 I AtChtl12 NP_171738.1 I
AtCht3 AAB64044.1 v AtChtl3 CAA19692.1 v
AtCht4 AAB64045.1 v AtCht14 AAKS59442.1 I
AtCht5 AAB64046.1 v AtChtl5 AAG09096.1 v
AtCht6 AAB64047.1 v AtChtl16 CAA19692.1 v
AtCht7 AAB64048.1 v AtCht17 CAA19690.1 I
AtCht8 BAA82810.1 I AtCht18 CAB78976.1 11
AtCht9 CAA74930.1 v AtCht19 CAB81807.1 v

AtCht10 BAA21860.1 1
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FET R GE S U L R B DR AR R sk 4
D255 R 2R LT A3 Y Unigene
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G R D 245 #) B R AIE 1Y Unigene , e LB E R 15
KB DR IL T BB Unigene, iy 44 & SgChtl %]

SgCht15( W.3% 2) , ORF finder 7 £& Fit I H: 45 15 1 JL
TR AR SR H 5D B h SgChté (260 1N)
BRI SgCht12 FI SgChtl5 ( ¥142 343 4) . FIH
ExPASy ZEZRER X B DR LT 0 g 56 PR 2 1 11 2K
P 47 B A S 0 5 SR DL 5 2, B DU LT R
FiE 4 73 T 7E 27 kDa 2| 37 kDa Z ], 280 iR
HE T, B A5 SgChtl SgCht4 F SgCht9 Y FH 5 45 1
JRT 8.0 AN FaE R BT R SeChtl 2.4 .6.7.10,11
14 ARGEE A, AR AATREE M ; SOF %K
PESR SgChtl \2.9.12 13 B KMER, KB E
FrrKMEEREA,
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Table 2 Characteristics of chitinases in Siraitia grosvenorii

i FE REIEm B
el FR . 5 "
WEie/ A HERREH HH 43 Fit/kDa S HL AR ARERE  BPHERKE
JLT Bt SgChtl 2 25 300 32.15 8.10 34.60 0.040

SgCht2 0 25 295 30.99 4.68 29.60 0.114
SgCht4 1 25 299 32.34 9.61 38.00 -0.054
SgCht8 1 27 313 34.60 4.61 42.12 -0.053
SgCht9 1 26 296 31.52 9.04 40.61 0.032
SgCht12 1 30 343 36.69 5.33 42.35 0.131
SgChtl5 0 28 343 37.08 4.93 40.60 -0.104
SgCht6 0 19 260 27.29 4.85 22.06 -0.046
SgCht7 0 24 270 28.38 7.86 24.10 -0.054
SgCht10 0 29 331 35.46 5.41 34.01 -0.123
SgChtl1 0 19 317 34.31 8.46 39.47 -0.375

RKILT SgCht3 0 21 297 32.55 6.08 41.86 -0.080
SgCht5 0 26 300 32.93 5.70 47.38 -0.015
SgChtl3 0 21 339 35.84 7.46 41.76 0.060
SgCht14 0 23 334 36.01 5.81 35.97 -0.024

2.2 (5SS RATRM R 04 AR RE i 45 R

5 BRI 25 5 B ARF T S e B 15 A%
DURILT FIRgHT AL N s A — B B Fh 19—
30 MEFERRIRFERIFE S IR (WK 2) , W40 E 7 25
BRI LT A R 6 AE A
23 FARNTREBRELEIMESE

R LT B 2 BEOA M K AR 18
119 FERL G (GHI8 F1 GH19) , AR ¥ 4 KL 2 7 1)
FEOE AEI N DL T Bl 5y 5 25, GHI8 Ay 11
KMV EMYILT BilE, GHIO S 1T, T, IV
F RS IR ST LT R4 B,
ETILT BRI P50 NI R5 k B W3R
B 1R, 15 28 DU LT g 51 (1B v 225
/R) M 3 2500 SgChtl 1 J& T 1 2% ;SgCht6  SgChi7 il
SeCht10 J& T IV 2, A 11 2%,

DNAMANO ZJEH) X2 R B, T 28H 1V 2
HABA R EASE X, X PR SF X — B & 5
R H = RS 2R A ] AR S X (WL 2, 2k
RIS ) FRRIT N i i B O SF X 2 B R
(LI 2, LM R ) AR & 5L T s &, i
Fx CBD( Chitin—binding domain) ; C ¥ 5 JE -5 1Y
AL A =S PR (L 2 SEZRTHERT R ) o
IV 28 JL T Jfi i ( SgCht6 , SgCht7 HI SgCht10) 5 T 2
(SgChtl1) ML A 4 abskZk (WK 2) , A AR B H
(M 1) R T2,

PR GHI8 FMG AL 7 48 2 111 28 LT il
NS SILT R4 & W& L Eminei, ma
A —MEALZE R 35, AR 3 M O 2 A5 R 5 R
FRILAT LT BRI IL T S ( UL 3, me LR A fir
7R),SeChtl 2 .4.8.9 .12 il SegCht15 ¥ — A%
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Fig. 1 Phylogenetic tree of chitinases from Siraitia grosvenorii and Arabidopsis thaliana
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Fig.2 Alignment of conserved regions of GH19 amino acid sequences
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Fig.3 Alignment of conserved regions of GH18 amino acid sequences
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Fig.4 Motifs of chitinase in Siraitia grosvenorii
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Fig.5 Tertiary structure of SgCht12(a)and SgCht6(b)
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