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Genome-Wide Identification of GAUT Gene Family in Gossypium
barbadense L. and Expression Analysis in Fiber Developmental Stages
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Abstract; In this study the alpha-galacturonosyltransferase ( GAUT') family genes in the genome of Gossypium bar-
badense L. were identified and the expression analysis during the fiber development stages were carried out. The results
showed that a total of 37 GAUT genes were identified from G. barbadense L. and classified into three subfamilies. They
were distributed over 18 chromosomes of G. barbadense L. and had four conserved motifs. By predicting subcellular lo-
calization all GAUT proteins were located in the Golgi membrane. According to the transcriptional profiles of the
GAUTs expression at the different stages of fiber development ,they were divided into four expression patterns including
high expression pattern of initial stage ,high expression pattern of fiber elongation stage ,high expression pattern of sec-
ondary wall thickening period and low expression pattern in the whole period. The differentially expressed genes GAUTOS ,
GAUT06 ,GAUTO7 ,GAUT23 ,GAUT24 , GAUT26 might play important roles in fiber development. These results provided a
useful reference for understanding the function of the GAUT gene family in the development of fiber in G. barbadense L. .
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Tablel Information of GAUT gene family in G. barba-
dense L.

LR 2 FEH 1D PR E AL
Gene Gene 1D Chromosome location
GAUTO01 GOBAR_AA01456 A01:1016334-1024307
GAUTO2 GOBAR_AA00301 A01.9613451-9616141
GAUTO3 GOBAR_AA25346 A05:14497863-14501682
GAUTO4 GOBAR_AA13922 A05:93596407-93601574
GAUTOS GOBAR_AA10943  A06:107027362-107031375
GAUTO06 GOBAR_AA37671 A07 :15099056-15101716
GAUTO7 GOBAR_AA14268 A07:46927015-46929189
GAUTO8 GOBAR_AA01514 A07 :75555669-75557947
GAUT09 GOBAR_AA06647 A07 :89670406-89674210
GAUTIO GOBAR_AA04077 A08 :11065254-11067714
GAUTI1 GOBAR_AA07870 A09 :2874750-2880650
GAUTI2 GOBAR_AA34869 A09:73319234-73324201
GAUTI3 GOBAR_AA25184 A11:7886584-7890058
GAUT14 GOBAR_AA36945 A11:13994303-13999030
GAUTIS GOBAR_AA22791 A12:13348599-13350991
GAUTI6 GOBAR_AA03897 A13:14455836-14460722
GAUTI7 GOBAR_AA05453 A13.77398681-77401498
GAUTIS8 GOBAR_DDO05031 DO1:933831-940348
GAUTI9 GOBAR_DD13138 D01 :9304556-9307362
GAUT20 GOBAR_DD37379 D04 .6278421-6283494
GAUT21 GOBAR_DD20347 D04 :6480662-6485936
GAUT22 GOBAR_DD28302 DO05:16373039-16381357
GAUT23 GOBAR_DD32865 D06 :52531030-52535058
GAUT24 GOBAR_DDI14647 D07 :13131930-13134606
GAUT25 GOBAR_DDO05509 D07 .26427319-26430903
GAUT26 GOBAR_DD27569 D07 .31847170-31849350
GAUT27 GOBAR_DD33929 D07 .43934795-43936661
GAUT28 GOBAR_DD34963 D07 .51871252-51875198
GAUT29 GOBAR_DD07609 D08 :8776221-8778456
GAUT30 GOBAR_DD04306 D08 :44255956-44259633
GAUT31 GOBAR_DD34943 D08 :56586461-56590364
GAUT32 GOBAR_DD22761 D11.2807344-2808777
GAUT33 GOBAR_DD24858 D11:7360685-7363733
GAUT34 GOBAR_DD05442 D11:11746553-11750934
GAUT35 GOBAR_DD34814 D12.8771758-8774141
GAUT36 GOBAR_DDI11145 D13.46541744-46544946
GAUT37 GOBAR_AA14759 scaffold 0069.

UKA:114937-118369
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Fig.1 Chromosomal location of GAUT family members in G. barbadense L.
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Fig. 2 Phylogenic tree and gene structure of the GAUT gene family in G. barbadense L.
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Fig.3 Conservation analysis of amino acid sequences of 37 GAUT genes in G. barbadense L.
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Table 2 Conservative motifs of GAUT gene family in G. barbadense L.

PP P

Conservative motif

HeARFR

Whole representation

DPSLYHYALFSDNVLAASV-
VVNSTIKNAKEPEKHVFHVVTD

LNHLRFYLPEIFPKLNKILFLDDDIVVQK-
DLTGLWSIDLKGKVNGAVETC

DPNACAWAYGMNIFDLDAWRRKNITETY-
HYWQNLNLDRTLW

IE[ NR]AAVIH[ YF][ ND] GNMKPWL[ DE] [ IL] [ AG
[YLIW[TS]K[ YH]

IENAAVIHYNGNMKPWLDIAINKYKPYWTKY

[DN][PN][SDILYH[ YF]A[ LIV]FSDN[ VI]LAA[ SA]VVVNS[ TA ][IV
AKEP[ ESW K[ HI]VFH[ VI][ VI]TD

JIKSJ[NSH]

LNHLR[FI]JYLP[ED][ILMV ][ FY]P[KAJL[NDH]K[IV][LV][FL]JLD[DH]D[IV]V
[VI]JQ[KR]DL[TS][GP]LWS[1V]

D[ LM ]KGKVNGAVETC

[DN]J[PAJ[NK][AE]C[ AGT]WA[ YF]GMNIFDLD[ AE]WR[ RK] [ KTE ][ NK] [ ICL]
TE[TL]YHY[WY][QL][NQ]JL[NG][LE][ DK][ RS]TLW

JOIMI[NPJ[KQJ[YL][KR]P
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Fig. 4 Phylogenic tree of GAUTs family members in Arabidopsis and G. barbadense L.
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Table 3 Physicochemical properties and subcellular location of GAUT proteins in G. barbadense L.

A WEREE HTHR(D) EAE N B
HEH 4 P A AF LA N R TR R S8 aliWiN s Numbers of
Gene name Number of Molecular ol FE R Al CRAVY Subcellular tranemembrane

amino acids weight I location domatn
GAUTO1 599 69171. 51 9.33 40.22 85. 64 -0. 447 Golgi membrane 1
GAUTO2 616 70407.79 9.48 49. 62 97.18 -0. 154 Golgi membrane 0
GAUTO3 377 43288. 14 5.53 49.77 89.79 -0.219 Golgi membrane 1
GAUTO4 477 54653.77 6.63 43.92 101. 01 -0. 119 Golgi membrane 1
GAUTO5 494 56815. 41 9.40 36.55 85.43 -0.397 Golgi membrane 0
GAUTO6 688 79515. 46 6.05 41.19 89.13 -0.389 Golgi membrane 1
GAUTO7 585 66938. 66 9.09 47.73 99.15 -0. 086 Golgi membrane 1
GAUTO8 580 66934. 38 7.25 49. 89 85.4 -0. 465 Golgi membrane 1
GAUT09 936 107765. 85 9.51 44.30 87.32 -0.443 Golgi membrane 0
GAUT10 491 56853. 22 8.04 36.97 82.40 -0.438 Golgi membrane 1
GAUT11 564 64941. 74 9.19 31.70 80. 25 -0.337 Golgi membrane 1
GAUT12 695 79494.3 9.06 36. 86 86. 83 -0.359 Golgi membrane 1
GAUT13 423 48303. 02 8.63 37.97 94.75 -0.073 Golgi membrane 1
GAUT14 586 67510. 39 6.34 47.22 79.52 -0. 541 Golgi membrane 1
GAUT15 448 50942. 82 7.28 44.04 97.12 -0. 121 Golgi membrane 1
GAUT16 560 64603. 46 9.41 34.52 83.07 -0.322 Golgi membrane 1
GAUT17 535 61279. 09 9.06 45.52 89.50 -0.436 Golgi membrane 0
GAUT18 569 65214.91 9.03 32. 66 82.13 -0.294 Golgi membrane 1
GAUT19 560 64559. 3 9.34 33.47 83.07 -0.333 Golgi membrane 1
GAUT20 534 60759. 56 9.04 45.02 99.7 -0. 055 Golgi membrane 1
GAUT21 529 60994. 11 9.22 32.39 79.28 -0.423 Golgi membrane 0
GAUT22 599 69215. 37 9.22 45.25 83.54 -0.472 Golgi membrane 1
GAUT23 512 58594.97 8. 86 36.85 99. 80 -0. 036 Golgi membrane 0
GAUT24 498 56887. 67 7. 66 50. 05 84.20 -0.53 Golgi membrane 1
GAUT2S 609 68864. 9 8.98 43.16 85.91 -0. 347 Golgi membrane 0
GAUT26 512 58605. 62 6. 49 44. 43 101. 09 -0. 065 Golgi membrane 1
GAUT27 377 43347.21 5.46 51.90 90. 56 -0.218 Golgi membrane 2
GAUT28 662 76329. 03 6.54 39. 84 87.78 -0.485 Golgi membrane 0
GAUT29 628 72452. 24 9.15 47.84 92. 68 -0.377 Golgi membrane 0
GAUT30 672 76998. 33 9.15 39.74 88.94 -0.425 Golgi membrane 0
GAUT31 557 63753. 21 8.89 39.27 83.32 -0.339 Golgi membrane 1
GAUT32 583 67181. 86 9.37 49.34 96. 67 -0.213 Golgi membrane 0
GAUT33 576 66497. 69 9.16 43.32 86. 84 -0. 563 Golgi membrane 1
GAUT34 551 63682. 37 6. 45 49.97 80. 34 -0. 508 Golgi membrane 1
GAUT35 687 79528. 6 8.74 45.91 85.20 -0. 486 Golgi membrane 1
GAUT36 649 74580. 34 9.34 38.97 84.25 -0.471 Golgi membrane 1
GAUT37 569 65361. 02 9.09 33.08 80. 42 -0.316 Golgi membrane 1
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Fig. 5 The heatmap and trend plots of GAUT gene family expression in G. barbadense L.
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