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Abstract In order to further identify the biological functions of the SpXTHs gene family of Salix purpurea,
31 SpXTHs genes were identified from the genome of S. purpurea through bioinformatics methods, and the phys-
ical and chemical properties, expression patterns, and evolution of the family members were analyzed. Phylo-
genetic analysis showed that the 31 SpXTHs members could be divided into four evolutionary branches, and the
genes in each branch had similar gene structures. By analyzing the protein conserved domains of SpXTHs family

members, it was found that all SpXTHs family members contained two protein conserved domains, Glyco_
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hydro_16 and XET_C, and had highly similar conserved motifs; SpX7THs contained 241-374 amino acid resi-
dues. Members of this protein family vary greatly in length and molecular weight. The molecular weight is
about 27~42 kDa, and the isoelectric point is acidic. Based on the whole—genome analysis, the SpXTH genes
underwent whole—genome duplication events and segmental duplication events. Comparative synteny analysis
revealed that S. purpurea shares syntenic relationships with XTHs genes in Arabidopsis thaliana, Brassica olera-
cea var. capitata, and Oryza sativa. Prediction of cis—acting elements in the promoter regions of SpXTH genes
identified seven types of cis—acting regulatory elements. Following treatment with 3% NaCl, seven genes,
including SpXTHI and SpXTHS5, exhibited significantly high expression levels in the roots of S. purpurea. In
this study, a total of 31 members of the SpXTHs gene family of S. purpurea were identified and bioinformatics

analysis was carried out, which provided important information for further identification of the biological func-

tion of S. purpurea SpXTHs proteins.

Key words  Salix purpurea; xyloglucan endotransglucosylase/hydrolase; bioinformatics; expression pro-
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Table 1

Parameters for the identified SpXTHs genes and deduced polypeptides in Salix purpurea genome

SpXTHI Sggzgo%?ll(} 293 33940.44 7.63  66.21 —0.394 Chr?;lf)izilff“z’ H4EE  KAJ6712874. 1
SpXTH? Sggggo%liG 291 32283.11 5.27 7216 -0.330 Chr;§15(7)369<6+3)6“7 AfIEE  KAJ6731600. 1
SpXTH3 Sgi‘;;o%?zf 278 31323.44 7.62  77.19 —0.236 Chr2§;32§73(3_1$"3 AIfIRE  KAJ6685156. 1
SpXTH4 S‘i“l’grl'o%(.”f 352 40979.28 8.93  59.83 -0.541 Chr?;é??jf“g H4HA KAJ6712142. 1
SpXTHS S?I;;go%(ﬁc} 336 38082.88 6.00 75.42 -0.361 Chrgzg 42)382(‘:95 T Wi KAJ6726170. 1
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SpXTHG6 Sgl;‘;go%%()lG 374 42804.37 6.46  74.81 —0.253 Ch”g%;;%zﬁg;"s Wil KAJ6719052. 1
SpXTH7 S?‘;‘gzo%?slG 294  33077.33 8.47 71.67 ~-0.316 Chr%;%ggm(lé; U YIMuEE KAJ6773985. 1
SpXTHS S?‘;‘ggo%l.“]G 284 32168.45 9.04  67.01 —0.298 Chr;‘“%&(“_“f ©T 4IEE KAJ6680356. 1
SpXTH9 Si‘gggo%?iG 294 33025.27 8.48  71.33 -0.290 Chr(igégézslss(f)z U Y4ijfiBE KAJ6773987. 1
SpXTHI0 S?gggo%?i(} 285  32436.28 6.07 68.39 —0.384 Chrggéséi?f_g;)" AIfIRE  KAJ6698749. 1
SpXTHI1 Sggggo%liG 296 32890.95 5.51 68.95 —0.321 Chr(lfgé 4307(5:))3" ANfIRE  KAJ6762535. 1
SpXTHI2 S?gggo%?zlG 288 32750.94 8.96  66.39 —0.331 Chr(;zs;;;;;f)é“ Eﬁ%ﬁﬁ KAJ6686971. 1
SpXTHI3 Sﬁggo%ﬁc’ 293 33903.30 8.44  67.24 -0.492 Chrléési(l)g?zf 0 MR KAJ6680297. 1
SpXTHI4 ngggo%(?zf 294  33319.74 8.89  70.34 —0.343 Chrgézléig(?f;“ Wil KAJ6685157. 1
SpXTHI5 S?‘;;go%ﬁG 208 34668.32 7.59 65.77 -0.411 Chrgz:12118209(7_2)7 T BREHE  KAJ6705223. 1
SpXTHI6 Sg};g;o%l.llG 293 33380.63 7.64  68.53 -0.369 Chr;;;ég”f)l“ IR KAJ6770056. 1
SpXTHI7 Sgg‘;go%?iG 285  31797.88 8.50 66.81 —0.281 Chr?g;;%yzﬁg T RE KAJ6699765. 1
SpXTHI8 Sg‘;‘;go%l.lf 275 31359.45 9.51  72.69 —0.455 Chrélzé;ézz?ff“ Wil KAJ6770057. 1
SpXTHI9 888220%0.71(} 296 34033.64 8.18 71.22 -0.290 ChrZ’z 4162(2_5;3" Wil KAJ6739874. 1
SpXTH20 S‘i‘gggo%ﬁG 293 33384.40 5.64 62.90 —0.395 Chrig%gég%:l?;“ HiffIEE  KAJ6763730. 1
SpXTH21 Sggggo%?%G 204 3434872 9.16  64.63 —0.547 Chr(;2;97;993 ?2_8)5 7 AR KAJ6692343. 1
SpXTH22 S‘i‘g;rl'o%(?zf 293 33650.37 5.67 61.57 —0.587 Chr(;?):l3;2(;ll(7+l)6.. M4k KAJ6687062. 1
SpXTH23 S?g;go%{glG 295  33410.49 5.71  67.08 -0.325 Chrggégﬂgigff” AiffIRE  KAJ6745149. 1
SpXTH24 Sg‘;ggo%?“]G 292 33877.94 4.90 58.15 —0.548 Chrg‘;‘lg?(z‘:]f“ AIIRE  KAJ6767296. 1
SpXTH25 582111;0%1.8? 291 33008.11 9.41  64.40 -0.424 Chr19§;;292391(3j)0 U gk KAJ6731494. 1
SpXTH26 Sgg‘;rs'o%?gf 298  33757.82 6.16 65.81 —0.518 Chrgi‘mzﬁ((’_lf o M4EA  KAJ6691505. 1
SpXTH27 Sggggo%?iG 241 27521.94 5.03 68.42 —0.363 Chr2§;2377(8_0>3.. AR KAJ6775615. 1
SpXTH28 S?glﬁ.o%(.)i(} 204 33952.46 9.43  61.43 —0.423 Chrzgézzgo?_“)g“ H4HA  KAJ6699196. 1
SpXTH29 Sggggo%(ﬁG 347 40208.32 8.62 57.95 -0.521 Chr(;g;z93§99<8_0)9 T 4HHEE KAJ6705914. 1
SpXTH30 Si‘gggo%?gf 305 33843.78 5.23  69.70 —0.237 Chrgi;ggﬁ%g 7 YjfiEE KAJ6759937. 1
SpXTH31 Sgg:‘go%%“lG 320 36131.71 6.92  75.22 -0.295 Ch”é;l 62;22(‘15)7 7 gk KAJ6680018. 1
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Figure 2 Phylogenetic tree, geen structure and motif analysis of SpXTHSs gene in Salix purpurea
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Figure 5 Comparative syntenic maps of XTHs among Salix purpurea, Arabidopsis thaliana, Brassica oleracea var.
capitata, and Oryza sativa
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Figure 6 Cis acting elements in the promoter region of SpXTHs gene family in Salix purpurea
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Figure 7 The expression of SpXTHs gene family in
Salix purpurea under salt stress
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