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Identification of Soybean UBC Gene Family and
Preliminary Functional Analysis of GmUBCA46

CHEN Chao, QIAO Yan-hua, JING Chang-xu, LU Wen-xiu, JIN Xiao-xia, YU Li-jie
(' School of Life Science and Technology, Harbin Normal University, Harbin 150025 )

Abstract: The ubiquitin/26S proteasome pathway plays an important role in response to abiotic stress
in plants. E2 ( ubiquitin-binding enzyme, UBC ) , which is an ubiquitin-binding enzyme involved in protein
ubiquitination, participates in the protein degradation pathway in a complex with E1 and E3. In this study, we
identified 54 soybean UBC genes using hidden Markov model, and the family members were divided into 8
subfamilies ( A-K ) according to the phylogenetic tree analysis. Protein conserved domain analysis indicated that
most of GmUBC family proteins contain conserved domains 1, 2 and 3, which belong to the conserved domain
of ubiquitin-binding enzymes. Tissue expression analysis indicated that the transcripts of most GmUBC family
genes were detected in soybean roots, stems, leaves, flowers and other tissues. Transcriptome data indicated that a
diversifying expressional pattern was observed for 20 GmUBC genes under drought, salt or cold stress treatments.
Analysis for cis-elements in the promoter suggests that some of GmUBC genes may be involved in hormonal
signaling. Furthermore, gRT-PCR analysis showed that GmUBCA46 was inducible under drought, salt and cold
stresses. Expressing the GmUBC46 gene in yeast showed a decreased tolerance in responses to drought and salt
stress treatments. In summary, this study revealed the basic characteristics of UBC gene family in soybean and the

Yris B H: 2019-04-23 @ HHP: 2019-05-26 ML H AR HHA: 2019-07-23

URL : http://doi.org/10.13430/j.cnki.jpgr.20190423002

o —VEE ST 10 A>T %% , E-mail ; chenchaochenchao09@163.com

WEVER  TWAS, WS 7 [ A 5 F 4412 , E-mail : chchao@hrbnu.edu.cn

EETE : BIRITA A RBALET B0 H (C2017039 ); BpiT A% E T m LW H (12531178)

Foundation project: Heilongjiang Provincial Natural Science Foundation Project ( C2017039 ), Heilongjiang Provincial Education Department
Project ( 12531178 )



139 M 4. K UBC FERZK S E S GmUBCA6 JE [K A T RER) 44347 155

preliminary functional insight of GmUBCA46, and gain of datasets might provide considerable basis and reference

value for future research.

Key words: UBC family; soybean; GmUBC46; drought; salt
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Table 1 Information of the identified UBC genes in soybean

P B B4 ik ¥4 IR FE ARXS 431 AEHL etk
Number Gene ID Gene name CDS Amino acid residues (Da) MW pl Chromosome
1 Glyma.01G043600 GmUBC1 459 152 17255.50 5.07 1
2 Glyma.01G169700 GmUBC2 486 161 18432.91 7.72 1
3 Glyma.01G188900 GmUBC3 480 159 17987.49 8.43 1
4 Glyma.02G020000 GmUBC4 459 152 17291.51 5.07 2
5 Glyma.03G004200 GmUBC5 777 258 27820.73 9.07 3
6 Glyma.03G255400 GmUBC6 447 148 16548.13 7.72 3
7 Glyma.04G081200 GmUBC7 474 157 17785.58 8.69 4
8 Glyma.04G199200 GmUBC8 579 192 21120.23 4.80 4
9 Glyma.05G035700 GmUBC9 558 185 20897.28 431 5
10 Glyma.05G140200 GmUBC10 1353 450 50264.54 4.65 5
11 Glyma.05G209400 GmUBC11 552 183 20632.99 4.27 5
12 Glyma.06G082900 GmUBC12 474 157 17753.54 8.70 6
13 Glyma.06G166300 GmUBC13 579 192 47690.47 5.17 6
14 Glyma.06G230300 GmUBC14 462 153 17191.82 6.14 6
15 Glyma.06G243300 GmUBC15 2610 869 92699.06 5.36 6
16 Glyma.07G046200 GmUBC16 717 283 27112.31 9.25 7
17 Glyma.07G196500 GmUBC17 2784 927 104379.50 5.13 7
18 Glyma.07G239100 GmUBC18 975 324 37156.36 9.65 7
19 Glyma.07G240600 GmUBC19 930 309 34433.99 5.24 7
20 Glyma.08G016100 GmUBC20 552 183 20621.98 4.26 8
21 Glyma.08G095600 GmUBC21 1425 474 53028.58 4.70 8
22 Glyma.08G267400 GmUBC22 447 148 16411.90 6.88 8
23 Glyma.09G036300 GmUBC23 927 308 34552.00 5.26 9
24 Glyma.09G257800 GmUBC24 558 185 21079.49 4.32 9
25 Glyma.10G096200 GmUBC25 447 148 16541.95 6.39 10
26 Glyma.10G212200 GmUBC26 561 186 20758.42 8.70 10
27 Glyma.10G282000 GmUBC27 3387 1128 124205.20 4.66 10
28 Glyma.11G053300 GmUBC28 480 159 18003.49 8.43 1
29 Glyma.11G064000 GmUBC29 552 183 20865.00 7.67 1
30 Glyma.11G095700 GmUBC30 546 181 20052.92 5.49 11
31 Glyma.11G107800 GmUBC31 447 148 16528.08 7.68 1
32 Glyma.11G140900 GmUBC32 501 166 18600.04 5.05 11
33 Glyma.12G021800 GmUBC33 543 180 20191.77 5.54 12
34 Glyma.12G224200 GmUBC34 2115 704 78510.16 5.92 12
35 Glyma.12G228900 GmUBC35 456 151 17433.56 9.59 12
36 Glyma.13G040500 GmUBC36 450 149 16673.26 7.72 13
37 Glyma.13G179600 GmUBC37 2802 933 104609.77 5.00 13
38 Glyma.13G239100 GmUBC38 2760 919 102807.79 5.09 13
39 Glyma.15G074200 GmUBC39 2775 924 103642.60 5.00 15
40 Glyma.15G141200 GmUBC40 921 306 34309.72 5.32 15
41 Glyma.16G014400 GmUBC41 717 238 27092.35 9.24 16
42 Glyma.16G035000 GmUBC42 552 183 20938.42 4.44 16
43 Glyma.16G103100 GmUBC43 447 148 16469.03 8.44 16
44 Glyma.17G032800 GmUBC44 936 311 34778.29 5.40 17
45 Glyma.17G034200 GmUBC45 1017 338 38913.39 6.02 17
46 Glyma.17G034300 GmUBC46 888 295 34219.45 9.57 17
47 Glyma.17G034400 GmUBC47 1002 333 38263.84 9.30 17
48 Glyma.17G091700 GmUBC48 555 184 20807.23 4.38 17
49 Glyma.17G169700 GmUBC49 483 160 18070.57 8.43 17
50 Glyma.18G051400 GmUBC50 447 148 16446.03 7.71 18
51 Glyma.19G072800 GmUBC51 801 266 28860.05 9.12 19
52 Glyma.19G121700 GmUBC52 780 259 27973.99 9.07 19
53 Glyma.20G107300 GmUBC53 3375 1124 123662.38 4.61 20
54 Glyma.20G178900 GmUBC54 561 186 20929.68 4.95 20

CDS: Coding sequences, MW : Molecular weights, pl: Isoelectric points
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Fig.1 Phylogenetic tree of UBC gene family members in soybean

23 XE UBC REMEBRTEWIZNH

FIH MEME 7EZ 5 4F 4T GmUBC X% & M
J¥ 51 (R DR <F 25 A 343 A b dse (18] 2), B GmUBC35
A% Motif 141, H 4y GmUBC K 5 & M ¥ & F
14 5F Motif 1. Motif 2 5 Motif 3, H {4 5F Motif 1.
Motif 2 FI Motif 3 ¥ J& T2 K 45 & B (R T 4548 358
g LRI R GmUBC KR H T8I K/ IMEAE R
K 2E5m HHBEA S PRSI
24 KE UBC EREFRKWALELS T

F FH Phytozome R 5 3 IR R IR 800G 1% , 404
UBC JEHE R EAMR 25 0 B FhF 5 a3 r R
ki (E3), 45 %M, Fr GmUBC43, GmUBC45
55 GmUBCA7 JLA 4N, UBC F 5 L 5L 7E K W44 4 41
T ek, HAES AR B A 25, H
i1, GmUBC1, GmUBC15, GmUBC18 5 GmUBC46
TER P Fe R BT, GmUBCE 7R & 2H41 36

. L2 R, GmUBC 4 H 55 hi
A RETER Y AR KR B R T R4 E AR VE T .
25 FRE.HB54MENENKE UBC EETHIE

ik NCBI B i i R GAE T 5 5 5%
BT RSB , 43 K UBC G EEHTEI A
IR R, Z5FE 4 Fos, 5 20 KT UBC
FEATER L5 T 0 N EAAS [R5 XK
Horp A 6 4~ UBC M i T2 haa Tl ik
ik 5 10 A~ UBC JE A i iy £ paa E s sl Rk, H
i GmUBC18 JE A 7R B N e 1 h 5 6 h &b
B3 8 T, GmUBC2/16/23/31/40/44/46 7r
12 h B2 ik, i GmUBC24/30/37/48/54 T 43¢
K, HUR G X IR IE R AT REAE R A T 25 T AW
555 it . TR B GmUBCA6 JE[H 7615 |
R 58 a0 N LR HEI GmUBCA6 S K 7E i
B R R EEAVEH]



13

MR 45, R UBC L S5 % S GmUBCA6 L (3 RERIAL 347

159

GmUBC37
GmUBC39
GmUBC38
GmUBC17
GmUBC24
GmUBCI1
GmUBC9

GmUBC20
GmUBC48
GmUBC6

GmUBCS0
GmUBC25
GmUBC36
GmUBC22
GmUBC31
GmUBC43
GmUBC34
GmUBC42
GmUBCI10
GmUBC21
GmUBCI8
GmUBCI15
GmUBCS53
GmUBC27
GmUBC46
GmUBC45
GmUBC47
GmUBC14
GmUBC4

GmUBC13
GmUBCS

nrl
nm
nrl
nri

B ORRENEREERRERE
BEEEERN

-]
]

i}
|
u|

- e
| _am
| _am
. _nm
H_am
H_Aam
._nm
m _nm
. _nm
| _Aam
Motif 1 @ Motif 2 @ Motif 3 [J

B2 XE UBC EREKERTLEHIE

GmUBCI1
GmUBC35
GmUBC33
GmUBC7
GmUBC30
GmUBC26
GmUBC54
GmUBCI12
GmUBC32
GmUBC52
GmUBCS
GmUBCS51
GmUBC3
GmUBC49
GmUBC28
GmUBC29
GmUBC2
GmUBC23
GmUBC16
GmUBC40
GmUBC19
GmUBC44
GmUBC41
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