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Abstract : The phytohormone auxin exerts a pleiotropic effect on various aspects of plant growth and develop-
ment, including cell elongation, cell division, differentiation, root initiation , apical dominance,and tropic responses.
Auxin mediates these effects at the molecular level by altering the expression of numerous genes. The early auxin re-
sponse genes are mostly classified into three families; AUX/IAAs,GRETCHEN HAGEN3s( GH3s) ,and Small Aux-
in-Up RNA(SAUR) . In order to recognize the SAUR gene from the whole genome of the grape,the SAUR gene was
identified from the whole genome of the grape, and the gene structure, amino acid characterization, chromosome
localization , gene evolution , functional analysis and tissue expression analysis of the SAUR gene family were carried
out. A total of 64 members of the SAUR gene family were identified and showed cluster distribution on 8 chromo-
somes among 19 chromosomes. The genes were mainly distributed in Chr3 and Chr4. Chr3,exist the highest number
of genes,37 were distributed in it. The length of grape SAUR family genes is shorter,where 59 genes are intronless.
Analysis of protein physical and chemical characteristics showed that most SAUR protein was alkaline, the structure
stability was poor,the protein fat soluble index was high, and it was hydrophilic. The function prediction of genes
showed that the SAUR gene mainly functioned as growth factors, structural proteins , transeription , transeriptional reg-
ulation and responded to stress and immunization response and immune response. Most of them were involved in

growth regulation. According to the phylogenetic analysis, it was divided into 10 branches. Analysis of different tis-
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sue expression profiles showed that SAUR gene family members had different tissue expression patterns and had

some regulation effect on abiotic stress. This information has laid a foundation for the functional analysis of SAUR

gene family. This work will pave a new era of applying genetic information to a deeper understanding of grapes and

be used to enhance the agricultural production. Making genetic information and genomics applied in many aspects

of grape production, which means that the era of application of genetic information in crop production has arrived.
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Table 1 Primers used for real-time quantitative PCR
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TEHEA

1 MREAE

1.1 ##

i 4 (Vitis vinifera L. ) 148l B IF ( Arabidopsis
thaliana (L. ) Heynh. ) 2FER 4 HdE T 3T Phytozome
BAE JE (http ./ /www. phytozome. net ) el A
HUJE R U5 F NCBI (1 GEO 304 JE, o8 1 4 5 oh
GSE36128 , i 2 fin Bl o 2 47 A BT Zh Ak
JEEFERFE W A Clontech 28w, 786 i Yk}
SYBR Green 1 W F TARFEYIEYFHAR A, BT
S B A TRIRARA RS (R D) .
1.2 Fik
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DRI BB 87 oA 4 4 i DR 4 3 i A 7
BLAST # 2, [R] 0 #1] FH Pfam 4550408 2 T 2L @ 37
2 A B A A 1 A Y ] hmmer F2 Y 0
B SAUR S5H95(PRO2519) YR TS, il
BioEdit {44 A4 SAUR % 1 k4T Z 51ttt , I
fBie E<10 7" A7 FIAE o fge e 2 11 7 51, ok o 52
JPH, e 2R T 64 % SAUR WL .

FER 2R NALEIE7)27! S5 19551

Gene name Forward primer sequence Reverse primer sequence
VuSAUR4 GAAGAAAGCTGGTCACGGTG CGACTTGGGAAAACAGAGCC
VoSAUR9Y TCCATCTGCAGAGTCCACAA GTCAAACCCGAACTCTTCCG
VoSAURI7 CGCTTGCCTGGGATTGTTAA CCCGAACTCTTCTTCAGCCT
VoSAUR25 GGTTTTCGTTTGCCTGGGAT CCTGACTCAACAACTGCTGG
VuSAUR35 AGGAGGACTTTGAACTGCCT ATGGGAAGAGGACAGTGAGC
VuSAUR39 CATCAGTGGCAGATAAGGGC TGATGGGGCCTTCACTTTGT
VuSAUR47 GCCCTCAATTCTTCATGCCA GGAACCACAAACCGCTTCTT
VoSAUR49 CAGAAGTGCCAAAAGGCCAC CATTGCAGGGGATTGTGACA
VuSAURS50 TCAGCAACAACAGCAGAGGT TTGCATGGGATTGTGACACC
VwSAURS1 CCTCAAACTGCAGTCTGTCC AAACTCTTCCTCTGCCTGCT
ACTIN TACAATTCCATCATGAAGTGTGATG TTAGAAGCACTTCCTGTGAACAATG
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Table 2 The information of SAUR gene family in grape
HE I NGBS e A i
BT+ B A c
RO i e e m( gﬁ )T bp) .ﬁE Eq}.%ﬁﬁi : Percentage of diferent P
Chromo- Physicochemical properties Gene
Gene locus Genome location Strand The length types of secondary structures
some of genes to total secondary structure ontology
(exon +intron) A B C D E 1 2 3 4 cateeory
Chrl VuSAURI 6254753. . 6255088 1 335(335 +0) 111 572 0.195 99.91 31.71 0.4324 0 0.4234 0.1441 GF
WSAUR2 ~ 2196642..21967514 -1 1090(1090 +0) 153 9.32 -0.478 72.09 44.85 0.2418 0 0.5882 0.1699 GF
VWSAUR3 ~ 22022590. . 22023096 1 506(506 +0) 154 9.62 -0.553 68.31 32.42 0.2532 0 0.5455 0.2013 TR
Chi2 VuSAUR4 4822437. . 4823283 -1 846(846 +0) 163 10.62 -0.585 71.04 38.08 0.3252 0 0.4724 0.2025 SP
Chi3 VuSAURS 736435..737319 1 884(884 +0) 141 9.78 -0.284 83.62 68.92 0.3617 0 0.5248 0.1135 SP
VuSAUR6 738127. . 738887 1 760(760 +0) 147 9.45 -0.162 88.78 71.83 0.4354 0 0.4286 0.1361 GF
VuSAUR7 749716. . 750398 -1 682(682 +0) 104 7.74 -0.274 87.12 52.12 0.3654 0 0.5 0.1346  GF
VuSAURS 858886. . 859170 -1 284(284 +0) 94 6.56 -0.18 82.87 44.59 0.3191 0 0.5213 0.15% SR
VuSAUR9 862995. . 863398 1 403(403 +0) 95 856 —-0.08 95.47 48.19 0.3789 0 0.4737 0.1474 IR
VuSAURIO 864608. . 864876 1 268(268 +0) 8 5.71 -0.126 67.61 39.81 0.2614 0 0.5795 0.1591 TR
WSAURI1 860357. . 866897 1 540(540 +0) 95 855 -0.12 94.42 58.36 0.3579 0O 0.5053 0.1368 SpP
VwSAURI2 867544. . 868366 1 822(822 +0) 8 5.71 -0.101 68.75 37.45 0.2841 0 0.5568 0.1591 TR
VuSAURI3 869586. . 872380 1 2794(2794 +0) 95 7.76 -0.146 93.37 60.39 0.3579 0 0.4947 0.1474 Sp
VuSAURI4 880653. . 881315 -1 662(662 +0) 95 893 -0.069 93.37 62.88 0.3263 0O 0.4947 0.1789 SP
VuSAURIS 883689. . 883976 -1 287(287 +0) 95 6.82 -0.058 85.16 49.75 0.3789 0 0.4842 0.1368 TP
VwSAURI6 885397. . 885684 -1 287(287 +0) 95 6.95 -0.138 89.26 55.07 0.3579 0O 0.4947 0.1474 Sp
WSAURI7 888635. . 888955 1 320(320 +0) 95 849 -0.182 81.05 35.47 0.3895 0 0.4842 0.1263 SR
VwSAURIS 892009. . 892382 1 373(373 +0) 95 8.69 -0.129 97.47 51.11 0.3684 0 0.4842 0.1474 SP
VuSAURI9 894783. . 895216 -1 433(433 +0) 95 8.93 -0.131 93.37 56.67 0.3263 0 0.5053 0.1684 SP
VwSAUR20 897813. . 898180 1 367(367 +0) 95 6.55 -0.089 82 35.24 0.3263 0 0.5368 0.1368 IR
VuSAUR21 900854. . 901605 1 751(751 +0) 95 8.55 -0.080 97.47 51.11 0.3684 0 0.4842 0.1474 SP
VuSAUR22 903102. . 903604 -1 502(502 +0) 95 9.06 —-0.192 93.37 54.95 0.3053 0O 0.4842 0.2105 Sp
VuSAUR23 905892. . 906181 1 289(289 +0) 95 7.76 —-0.209 78.95 42.79 0.3474 0 0.5053 0.1474 IR
VuSAUR24 908817. . 909399 1 582(582 +0) 95 8.55 -0.146 93.37 57.57 0.3579 0 0.4947 0.1474 SP
VuSAUR25 910867..911175 -1 308(308 +0) 88 5.72 -0.087 78.75 46.74 0.3636 0 0.4773 0.1591 SP
VuSAUR26 913170. .913875 1 705(705 +0) 95 8.55 -0.146 93.37 57.57 0.3579 0 0.4947 0.1474 SP
WwSAUR27 915230..915499 -1 269(269 +0) 89 4.97 -0.14 77.87 38.84 0.2921 0 0.5056 0.2022 GF
VuSAUR28 917424. .917748 -1 324(324 +0) 95 88 -0.191 8411 39.34 0.2421 O 0.5368 0.2211 IR
VwSAUR29 921733..927965 1 6232(829 +5403) 144 9.69 -0.216 94.79 65.15 0.3194 0 0.4514 0.2292 TP
VuSAUR30 2513584 . 2514003 1 419(419 +0) 139 6.71 -0.047 95.4 49.46 0.3741 0 0.4173 0.2086 GF
VwSAUR31 ~ 2515009. .2517162 1 2153(836 +1317) 276 8.59 -0.011 97.54 56.88 0.5362 0 0.3442 0.1196 GF
WSAUR32  2518613. .2520751 1 2138(509 +1629) 167 9.3 -0.093 94.67 61.55 0.497 0 0.3533 0.1497 GF
VuSAUR33 ~ 2524184..2524597 1 413(431 +0) 137 9.55 -0.129 89.05 48.36 0.4599 0 0.3723 0.1679 GF
VuSAUR34 ~ 2525431..2525885 -1 454(454 +0) 139 7.73 -0.11 82.09 37.04 0.4173 0 0.4173 0.1655 GF
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WSAUR35  2528365. .2532361 1 3996(866 +3130) 270 8.69 -0.037 92.15 54.44 0.4296 0 0.437 0.1333 GF

WSAUR36 ~ 2533266. . 2533720 -1 454(454 +0) 148 9.07 -0.107 87.64 46 0.4865 0 0.3851 0.1284¢ GF
WSAUR37 ~ 2536233..2541680 1 5447(899 +4548) 236 7.08 -0.058 87.54 50.59 0.4958 0 0.3517 0.1525 GF

VWSAUR38  2746826. . 2748763 -1 1937(1937 +0) 148 8.76 -0.093 88.99 57.18 0.5 0 03784 0.1216 GF

VoSAUR39 ~ 2749512. .2749985 -1 473(473 +0) 139 7.62 -0.028 88.42 56.38 0.3957 0 0.4173 0.1871  GF
VSAUR40  2751683. . 2752647 -1 964 (964 +0) 148 8.84 -0.007 92.91 51.62 0.473 0 0.3514 0.1757 GF
WSAUR41  2755238. .2755923 -1 685(685 +0) 146 9.44 -0.23 8281 61.37 0.4178 0 0.4041 0.1781 GF
Chr4 VoSAUR42 ~ 2328075..2329742 1 1667(1667 +0) 162 9.22 -0.45 84.81 54.89 0.3272 0 0.537 0.1358 TP
WSAUR43  16733744..16734278 -1 534(534 +0) 9% 7.82 -0.228 81.25 47.2 0.375 0 0.4583 0.1667 SP
VwSAUR44  16735498. 16735794 -1 296(296 +0) 8 864 -0.183 96.4 40.6 0.4157 0 0.4157 0.1685  SP
VwSAUR45  16740348..16740800 -1 542(542 +0) 9 9.21 -0.184 93.44 47.71 0.3438 0 0.489% 0.1667 GF
VuSAUR46 ~ 16755865. . 16756167 -1 302(302 +0) 9% 7.84 -0.108 96.46 55.2 0.3854 O 0.4583 0.1562  SP
WSAUR47  16765725..16766094 -1 369(369 +0) 103 9.25 -0.057 85.15 55.57 0.2524 0 0.5146 0.233 IR
VuSAUR48  16767601. .16767914 -1 313(313 +0) R 6.9 -0.205 77.55 48.64 0.2245 0 0.5714 0.2041 SP
VwSAUR49  16769755..16770326 -1 571(571 +0) 103 7.97 -0.055 90.87 49.28 0.3786 0 0.4272 0.1942  SP
WSAURS0  16775746. .16776426 -1 680(680 +0) 103 9.3 0.039 96.6 42.94 0.3301 0 0.4757 0.1942  GF

WSAURS1  16779590. . 16780085 -1 495(495 +0) 97 6.9 -0.115 94.43 66.64 0.4227 0 0.4227 0.1546 TP
WSAURS2  16782060. . 16782354 -1 294(294 +0) 97 6.16 -0.186 88.35 51.61 0.3711 0 0.4536 0.1753 GF
VwSAURS3  16785245..16785735 -1 490(490 +0) 91 6.26 -0.168 91.98 46.83 0.3736 0 0.4615 0.1648 TP

VwSAURS4  19785898. .19787577 -1 1679(1679 +0) 104 8.62 -0.269 83..4 45.13 0.3654 0 0.509 0.125 SP

Chio VWSAURSS ~ 17809099. . 17809535 1 436(436 +0) 143 6.43 -0.415 87.9 3855 0.3636 0O 0.5105 0.1259 GF
WSAURS6  17828336. . 17828767 1 431(431 +0) 143 6.83 -0.427 83.78 31.52 0.2867 0O 0.5804 0.1329 GF
Chrl7 VwSAURS7 675175. . 676163 1 988(988 +0) 102 9.93 -0.743 51.57 39.72 0.2941 0 0.549 0.1569 TR
VwSAURSS 691438. . 691896 1 458(458 +0) 152 9.38 -0.352 70.53 56.98 0.2368 0 0.5855 0.1776  SP
Chrl8 VuSAURS9 ~ 1262287. . 1262685 1 398(398 +0) 132 9.51 0.044 93.11 65.35 0.4697 0O 0.3939 0.1364 GF
VwSAUR60O ~ 4960794. . 4961129 1 335(335 +0) 111 5.2 0.065 92.97 35.88 0.3604 0 0.4685 0.1712  GF
WSAUR6I  11959623. . 11960345 1 722(722 +0) 151 9.19 -0.278 77.42 66.8 0.4371 0 0.4636 0.0993 IR
VoSAURG2 ~ 11987475..11987922 -1 447(447 +0) 14 6.72 -0.257 87.12 54.18 0.375 0 0.5 0. 125 GF

WSAUR63  12002927. . 12003389 1 462(462 +0) 8 6.71 -0.131 90.91 36.89 0.4432 0 0.3977 0.15%1 TP

Chrl9 WSAUR64  22279071. . 22279770 1 699(699 +0) 131 8.93 -0.341 93.66 75.43 0.3511 O 0.4656 0.1832 TP

AR SCRE; — 1 SO A BRI A HG B IR AT C P IIBIKE (GRAVY) s D IR R B (A S E: SR ARUEFBE(1D) 51 -8R 2.
B s 3 TCHAR M ;4 . B REELEHE ; OF AR K SPL 25 R 171 TP . 5% 5 s IR SR 25 s TR 6 S P s SR Db N 35

1. forward chains, —1; reverse chains, A; Number of amino acids,B; Theoretical pI,C: Grand average of hydropathicity,D: Aliphatic index, E; Instabil-
ity index,1: Alpha helix,2 : Beta brige,3: Random coil 4 : Extended strand, GF: growth factor, SP: structural protein, TP transcription, IR ; immune re-

sponse, TR ; transcription regulation, SR ; stress response



244 AR ) SAUR JEN R 5 A W5 B o b 331

™M Chrl.map  Chr2.map Chr3.map Chr4.map
0 > ' Vvsaur5 5 =
5:?23:? Vvsaurd2
Vvsaurd - gvsaur g
vsaur:
Vusauirls Vvsaurl0
Vvsaurll
Vvsaurl2
Vvsaurl3
Vvsaurl4
Vvsaurl5
Vvsaurl6
Vvsaurl7 Vvsaur43
Vvsaurl$] Vvsaurd44
Chr2™% " pusaur19 Vvsaurd5 I
Vvsaur20 Vvsaur46
Vvsaur2 Vvsaur2l Vvsaurd7
Vvsaur3 Vvsaur22 Vvsaurd8
25 Chrl Vvsaur23 Vvsaur49
Vvsaur24 Vvsaur50)
Vvsaur25 Vvsaur51)
Vvsaur26| Vvsaur52|
Vvsaur27 Vvsaur53
Vvsaur28 Vvsaur54
Vvsaur29] Chr4

Vvsaur30i
Vvsaur31
Vvsaur32
Vvsaur33

Chr3

Vvsaur55 -
Vvsaur56

Chr6.map

" Vvsaur57
Vvsaur58

Chr17.map Chr18.map

Chr19.map
*Vvsaur59 >

Vvsaur60

Vvsaur61
Vvsaur62
Vvsaur63

Chrl7

Chr6

Vvsaur64
Chr19

Chr18-

1 F%E SAUR EERGEFEELHLE
Fig.1 The chromosomal distribution of SAUR gene family

2.2 HFE SAUR EEREEHFFMES T

2.2.1 HE%E SAUR BEBERWERLEWM % SAUR SEH
FIGEBI R TCN & F R S0 N &R Horp 59 4
KRG TFIEE L CH 5 AR DN S FRE L, 5300
VuSAUR29 A 3 AW & F, VwSAUR35 1 VuSAUR37
A 2 NS T, VuSAUR3T Fl VuSAUR32 & 1 4
ST (F2), BANIMIRGE T SAUR FIEMF P K
WIS/ N TR A R A A N & PR BR T Wo-
SAURI3  VuSAUR29 . VuSAUR3I . VuSAUR32 , VuSAUR35
LI K VoSAUR37 VI AT, HoAth JE PR BE 349 /NF 2000bp,
HFEAEFRTE 0 ~1000bp Z[H](F£2)

2.2.2 HE SAUR REEBA _REHMUREBR
ST X SAUR RG-S 1) & LR T 51 It S
26 A B B A T o B, 5 R R (3R 2) i
SAUR FIGWEE AR JERME , KZHA1LF 90 ~ 150 4~
R sk, Hoh & KA 4 SAUR & H
(VuSAUR3I ) f1 5 276 2 B PR 4% 2k, 5 40 1Y &5
( VuSAURIO , VuSAURI2 H1 VuSAURG3 ) {L &4 88 4>
RILTRFRIL . SAUR LR G005 1 5 % 7 By 46 FL i Y8
B M 4. 97 (VuSAUR27) % 10. 62 ( VuSAUR4) , K 2%
FIG R oL 2 I, Ho A 36 1~ SAUR 5 FH 45 L
KT 8.0, BHME; (A 9 1 SAUR HHFH S/NT
6.5, W, il ARERRECRI, L 15 4>
SAUR A RERREUNT 40, I E HE ;49 4
SAUR HHARETRECR T 40, WA EEH, 60
A~ SAUR 1 MK EH 34 4> SAUR HE Bk R

1 ( VoSAURI VuSAURS0 VuSAURS9 Fl VuSAURGO)
MR IR, #i 4 SAUR B ZHEEWBH -8
JE TR A R 254 45 3 OB ALk, 2K
K B-FEfsiafife . H AR aE LMy ol i) — gk
FAARIE: 9 e 25 A4 BT o5 L B fe /1N, VuSAUR34 | V-
SAURA44 1 VuSAURS1 45 4 B A 43 EL AR EI/INAY
TR U R TG R 5 ) = o-HEBUE > B A% 25 44 5 Voo
SAURI 6 31 .32 33 .36 .37 .38 40 41 .59 Fl 62 iX 12
A~ SAUR P2 P 4% 20 LR 1 43 E K20 /N g i
JPARIR R -8 758 > TCHLI G i > Rk 254 ; LAy
49 4~ SAUR 2K AR5 FR s AU 40 HE AR/ NI
FPRUA TSR ] > o-BRE > 37 BEELEH (2 2) .
2.2.3 HE SAUR ERRGEMRTFEFST KA
MEME 7EZERA4 5B 64 A% SAUR 25 11 7 91 4
ik, L4551 3 AN ERSFET, 23 ) /& motif] (KRFVVPI-
SYLKHPSFQNLLSQAEEEFGFDHPMG ) . motif2
(PSAESTBVPKGHFAVYVGETQ) 5 motif3 ( LTIPCREE-
AIDLTS) , B 4000 33 21 #1115, Hid motif2 iz
BEOMAERT, motifl \motif3 1 & /A FE S5 (1 3A) . M
% SAUR 3 N3E7 e R = BIERE 34 M5
[G)A} &7 motifl . motif2 . motif3, 10 /3K [6] if 5 A
motif2 Smotif3 ;4 AT EA motifl 5 motif2 ;3 MU F
A motifl 5 motif3, }y SAURI SAUR6 1 SAURS6 ;8 MY
A motifl , 5332 SAUR30 SAUR31 SAUR32 SAUR36 .
SAUR37 SAUR38 .SAUR39 5 SAUR40;1 MY & A mo-
1if2 ;2 MU EA motif3, A SAURS 5 SAUR63 (% 3B)



332 HoY

19 %

VvSAURI

VWWSAURIO0
VvSAURII = —
VWSAURI2
VWSAURI3 =

VvSAURI4 w —
VvSAURIS

VvSAURI6

VvSAURI7 «

VvSAURIS + -
VvSAURIY w -
VvSAUR2
VvSAUR20 w

VvSAUR2] = —
VvSAUR22 « J—
VvSAUR23

VvSAUR24 = —
VvSAUR2S5 w

VvSAUR26 = —
VvSAUR27

VvSAUR28 «

VvSAUR29
VvSAUR3 =
VvSAUR30
VvSAUR31
VvSAUR32
VvSAUR33
VvSAUR34 «
VvSAUR35 =

VvSAUR36 |
VvSAUR37

VvSAUR38
VvSAUR39 =

VvSAUR4 —
VvSAUR40
VvSAUR41 w —
VvSAUR42
VvSAUR43 w —
VvSAUR44 «

VvSAUR4S ws —
VvSAUR46 |

VvSAUR47 & .
VvSAUR48 ‘

VvSAUR49 —
VWSAURS = —
VVSAURS( s —
VvSAURS1 + o
VvSAURS2

VVSAURS3 = —
VWSAURS4
VvSAURSS
VvSAURS6
VVSAURS7
VvSAURS58
VvSAURS9
VvSAURG « —
VvSAURG0 w —
VvSAURG61 -
VvSAURG2 wa —
VvSAURG3

VvSAURG4 wu —
VWSAUR7 = —
VvSAURS

VvSAUR9 5 - ]

3

0kb Tkb kb
Legend:

CDS s upstream/downstream — Intron

3kb

P

B2 HZ%E SAUR EREREEELEN

Fig. 2 The gene structure of SAUR gene family in grape

kb

6kb



24 A S A SAUR SR RS2 S5 E Be i 333

Motif 1 B

4
(6.5%)

10
(16.1%)

AN EEI KA VuSAURI ~ 64, 41 4 )7 HE . KRFVVPISYLKHPSFQNLLSQAEEEFGFDHPMG ;
5 {677 HE . PSAESTBVPKGHFAVYVGETQ ; 44 (4 J7 #fE : LTIPCREEAIDLTS ;
B AN [ e DA T A A 5 LR 455 B8 35 A HE Motif AYJE A 35 i TR A 2 ik
A From top to bottom on behalf of VoSAURI-64 ,Red frame: KRFVVPISYLKHPSFQNLLSQAEEEFGFDHPMG,
Blue frame; PSAESTBVPKGHFAVYVGETQ, Green frame: LTIPCREEAIDLTS,B: The Wayne Figure shows the
distribution of different motifs in the gene,the data in brackets refers to the number of intronless genes containing the corresponding Motif

3 #HE SAUR ERRBEHNRTEFSTE
Fig.3 Motifs identified from SAUR gene family in grape

FH SMART #4 XoF Bl ) £ <% 58 )57 247 20 17
25 1 78 motifl J& T Auxin-inducible 5 #4358k | 5 45
SAUR B FE A 49 DEEF A motifl , iy SAUR
e EEMATFILY . T4 SAUR SEHKZ A
A Auxin-inducible Z5#53, Br DA X 28 5L R Ry b A A
KEEH, S 5HWENEKRRTES, HH0H
A% motif PIHE M AR E
2.3 EE SAUR RIENEED T

KT E 2 T A SAUR R 1 T
A, FeATA I ProtFun 43 BT 45 {24 T 17 3 26 35 [A] (1)
W= YI0) GO MR, B4R BRTE 13 D ATH
() GO Thileh, %% SAUR iS5 T Hvh 6 13
A8, 73 5 A R S A 3 2 | S AR
H sk DU sl pRZE A R I P& A
T o5 B R 22 40. 62% |, 1T B U 28 Sy Jiikam 1 2%
H A Bl R 3. 13% (K 4)

2.4 E%E SAUR RR#L KR

FATHI 64 %G SAUR REWMALKE AT
SR EEEARY B 64 DTG /3BT 10 M43,
535 A B.C.D.E F .G H.1.J £RAFKS,
Hrir A CH) 3RS REZ, 45 &h
13 A~ 13 AFI 12 DGR H AT A 73 34y
MEA 8 F9 DFIE ;D 733 &HA 3 M,
VoSAUR7 VuSAURS54 F1 VuSAURG1 ;B 43 X A7 2 4

mm A KK F-GF
e RPERFIR
)58 R SR
45 EESP
mm GESRTP

0 $5RPEETR

9.38%

3.13% 40.62%

29.68%

10.94% 6.25%

GF: A= KK T IR S N2 5 SR : a3
SPEEHE 1 TP J5 5% TR A% SR

GF ; growth factor, IR ; immune response, SR : stress response,

SP: structural protein, TP : transcription, TR : transcription regulation
4 FEE SAUR BEEKEE 13 M AEM
GO FEHHIBESHER
Fig. 4 Distribution of grape SAUR

genes among 13 GO categories

L, N VWSAURSS #1 VuSAURS6 ;E 43 A 2 M,
51,20 VuSAURS1 F1 VuSAURS2; F .G W4~ 43 3 W 4R
L&A 1A KGR G, 45 5k VeSAUR29 Fil
VoSAURG2 (&1 5) .



334 WO @ e BOR ¥ W 19 %
SRS
= S S
= 2 S S 5 NN
<. w N
s 2% 23385y
2 P S 88 gy 908 o
2 ) < L ? A\ Q )
G O <
ZZ@ d‘;o ?p > YYv, A g X \3%' %\b‘
s G 2 = = NSNS ERONERN
L, P, = = IN RS
p"d‘ ‘Y% 2. 0‘) N S > %b\) 0‘2\\’1,
2 T, o * kg o LR\
, "L, KNV SE N \]\]%P' 0@%
gy, g - RS
lig, Rrg I\ IV N NQ7_at sa® oA
g, > o S AU;Uz
%&1@? 0y Go " 51 S RS B
u 24 yvS
VSAUR 3/ 1832 99 o) WS AUR2 C
WSAUR3 7, 3
WSAURS6 : 43 PSAURS K
99 9 0 35 VvSAURIS o E
55
ysAuk 58 069 oH = saugo;
yvSAUR 99 a0 R WSavg,, *F
gAURST » 2ol S, 77
3 S
VVV SAURS : ) 20 N 804(9 ° 1/,/&40’? o0 G
X
Ui R 2 ®tig Rz em
V\JS ‘{6A g’\ " .p ¢,
SA\) QQ &> o) .A 10370 @qﬁ [
W $P‘0‘?~0?‘65 S 0% .OA 1@5?/ P,
N &O ~ >, Zp %
\]\T*’SB y}&@» SRl o o °. 7 e, O <
*’fa \S%’ G‘) N 13 - 4/‘4 A{p VO ‘J\O
‘5?' \5% \3% Q’ w L = T v e B
TNV IFILs T2 e "
& AAC" @ NS S e ©» g > @
gIgTIS g B ©
FFIFgexg s
S T
B 5 #H% SAURWMERERZXBEXE

Fig. 5 Phylogenetic relationship of SAUR gene family members in grape
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Fig. 6 The expression pattern of SAUR gene in different tissues
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