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Abstract: Cellulase is a kind of protein that can decompose cellulose into oligosaccharides or monosac-
charides. Among the glycoside hydrolase families, GH5 gene family is the plant cellulase with the most di-
verse functions and the largest number in plants. In this study, 18 GH5 family genes distributed on 5 chro-
mosomes of grape were identified. Phylogenetic tree analysis showed that the GH5 family genes of grapes
were divided into three subfamilies, which were similar to the members of the same evolutionary classifi-
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cation. Through gene structure analysis, it was found that grape GH5 family members contain 1-6 introns,
and there is little difference in the number of introns and exons. Subcellular localization analysis showed
that grape GH5 family members were mainly distributed in the nucleus. Protein structure analysis showed
that grape GH5 family members a-spiral and irregular curl are dominant. Through homeopathic element
analysis, it was found that the upstream promoter sequence of grape VvGH5 gene contained a large num-
ber of hormone response elements, it is suggested that these gene family members play an important role
in response to plant endogenous hormone regulation. This study will provide a theoretical basis for in-
depth study of gene function and molecular breeding of grape GH5 family members.
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Fig. 3 Prediction of signal peptides of grape VvGH5 gene family
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Fig. 5 Gene structure analysis of grape VvGH5 gene family
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Table 1 Subcellular localization of grape VvGH5 protein

S
R W EUREME Mgk g dHim R éﬁﬂ%ﬂliél\ AL P ﬁg% E2% A% N )/08= 228
GHS.1 4 3 1 1 1 1 1 1 1 0 0
VwGHS.2 0 0 1 19.5 7 0 0 0 0 0 0
VwGHS.3 0 2 1 1 1 1 3 4 0 1 0
VwGHS.4 3 2 8 0 0 0 1 0 0 0 0
VwGHS.5 2 0 1 1 2 7.5 0 7.5 0 1 0
VwGHS.6 6 2 4 1 0 0 1 0 0 0 0
VWwGHS.7 1 0 1 9 1 0 0 0 0 2 0
V'wGHS.8 2 0 3 6 1 0 0 0 1 1 0
VwGH5.9 1 0 4 4 0 0 3 2 0 0 0
VwGHS5.10 1 0 7 3 1 0 0 2 0 0 0
wGHS.11 7 2 2 1 0 0 2 0 0 0 0
VwGH5.12 6 2 3 1 0 0 2 0 0 0 0
VwGHS5.13 6 1 2 0 1 0 3 0 0 1 0
VwGH5.14 1 0 1 5 5 3 0 0 0 0 1.5
VwGHS.15 4 3 1 1 1 1 1 1 1 0 0
VwGH5.16 2 0 2 7 1 0 0 0 1 1 0
GHS5.17 4 3 1 1 1 1 1 1 1 0 0
VwGH5.18 5 0 3 0 0 0 3 2 0 1 0
it 55 20 46 61.5 23 14.5 21 20.5 5 8 1.5
R2 BEVWCHERARKEEBREXRFFED
Table 2 Analysis of the basic characteristics of VvGH5 gene family proteins in grape
B PNk RS 4y 12 AERBE Fha HTE BRrH ARERE BURE 27K
VWGHS.1  CayrHaoNeosOeioS1o 437 8.63  50134.14 6979 35.73 72.79 ~0.344
VWGHS5.2  CarHoaN,6:0,75S0 121 9.64  13259.14 1839 38.21 65.29 ~0.357
VWGHS.3  CousHysNsorOgnnS e 432 844 4943332 6883 36.20 73.63 -0.316
VWGHS.4  CaioHy1NsosOgs:S00 440 763 49360.71 6830 34.76 73.34 —0.250
WGHS5.5  Cays;Hues0N 24013600 479 515 54329.14 7513 32.76 73.61 -0.294
VWGHS5.6  CopeHyonNsyOgo1S1e 401 591 4495976 6241 38.45 78.28 ~0.206
VWGHS5.7  Cyy1aHy16eNssOeS 5 410 575  46698.69 6463 34.77 70.80 ~0.350
VWGHS.8  CosiHi0eNe0yOr6S 15 449 556 5094559 7098 40.56 82.94 ~0.255
VWGHS5.9  CopHizooNeo1 OeseS 12 433 9.19  48966.04 6792 35.25 70.09 ~0.455
VWGHS5.10  CoygoHy613Ng 15071681 471 527 5303074 7354 36.77 76.31 ~0.265
VWGHS. 11 CanieHi126Ns4:060S 17 403 7.64  45553.63 6337 36.83 77.15 ~0.289
VWGHS5.12  CapioHi081 Ns3s0e0rS s 403 599 4519400 6264 36.90 77.15 -0.219
WGHS.13  CrusoHnsoNu0s0assS 1o 290 639 3312941 4590 31.08 73.21 -0.338
VWGHS5.14  Cos1;Hu766N 450160 487 6.06 5542893 7697 32.12 32.12 ~0.255
VWGHS5.15  CoyrHauioNeosOeioS1o 437 8.63  50134.14 6979 35.73 72.79 ~0.344
VWGHS5.16  Cos1sHs500Ne0sOcrS 1 451 556 5107771 7112 40.38 81.71 ~0.255
VWGHS.17  CayrsHaisoNeosOeioS1o 437 8.63  50134.14 6979 35.73 72.79 ~0.344

VVGH5.18  CoyyHys0sNeseOesi S s 433 9.83 4966621 6911 35.44 72.56 ~0.460
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Table 3 Prediction of the secondary structure of grape VvGH5 protein
& /% B
HH 4 - RS T A
o-IBiE B-#r & TCH U S E
VwGHS5.1 35.93 5.72 38.67 19.68
WGHS.2 53.72 6.61 28.93 10.74
VWGHS.3 34.95 8.80 37.96 18.29
WGHS.4 34.32 7.50 40.00 18.18
VWGHS.5 36.95 6.89 39.04 17.12
VWGHS5.6 38.90 7.98 36.16 16.96
VWwGHS.7 33.90 8.54 40.00 17.56
N\
VvGHS.8 34.74 8.02 39.87 17.37 P pi
e L Vel
{\ /“ M
WGHS5.9 38.80 7.62 37.18 16.40 /W},v, | f,\’A Al ‘FJ
I A \ \ Y Yl
| \ A 1 M
VWwGHS5.10 33.55 7.64 39.49 19.32 1 o :
,;ZJU v M AN AR
N
VvGHS.11 37.22 6.70 37.72 18.36 &
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=3 (&)

/%
R4 R AR IO A AT
o- it B-4r & T ih SEfifiE

VwGHS5.12 35.48 5.46 41.19 17.87
VwGH5.13 33.45 7.24 40.69 18.62
VwGH5.14 32.65 6.57 44.15 16.63
VWwGH5.15 35.93 5.72 38.67 19.68
VwGHS5.16 38.58 7.54 37.69 16.19
WGHS5.17 35.93 5.72 38.67 19.68
VwGHS5.18 40.40 6.93 37.18 15.47

BEE EEFEIH
P-value Motif Locations

B EiR XEHF7

b0
Motif Symbol Motif Consensus

6.15e-34 1. PTIFAWELMNEPRCTSDPSGDTLQGWIQEMAAYVKSIDKKHLLTIGLEGF
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