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Characterization of the gene families of SUMOylation in wheat
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Abstract: The gene families of SUMOylation system in wheat were isolated by homology and blast analysis using the Ara-
bidopsis and rice related genes. As a result, a total of 55 candidate genes were got and divided into 21 homoeologue groups and
phylogenetic tree was constructed according to protein sequences. The expression patterns of these genes in different developmen-
tal stage and different organs and tissues of the wheat were analyzed using the published transcriptome data. The results showed

that all the gene families were expressed in organs and tissues during different developmental stages, but the temporal and spatial

expression patterns had significant differences among genes in the same gene family or different gene families.
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Table 2 Family members of SUMOylation system in wheat
EHEl N PR ITHE A 2 575 IKRE LD 2 S5 N B
K R EMIRY SUM1 AT4G26840 LOC_0s01g68950  TRIAFE_CS42_3AL_TGACv1_194462_AA0633500
TRIAE_CS42_3B_TGACv1_222748_AA0769950
TRIAE_CS42_2DS_TGACv1_177160_AA0567150
SUM2 AT5G55160 LOC_0s01g68940  TRIAE_CS42_3B_TGACv1_222482_AA0765590
TRIAE_CS42_3DL_TGACv1_249661_AA0853720
SUM3 AT5G55170 LOC_0s07¢38690  TRIAE_CS42_3AL_TGACv1_194013_AA0624570
TRIAE_CS42_3DL_TGACv1_250480_AA0868920
SUM4 AT5G48710
SUMS5 AT2G32765
SUM6 AT5G48700
sum7 AT5G55855
SUM8 N.A
SUM9 N.A
BIERE (K1) SAEla AT4G24940 LOC_0s11g30410  TRIAE_CS42_7AL_TGACv1_558155_AA1790670
TRIAE_CS42_7BL_TGACv1_578023_AA1888240
TRIAE_CS42_7DL_TGACv1_604062_AA1993220
SAEIb AT5G50580/ AT5G50680 TRIAE_CS42_3AS_TGACv1_211054_AA0684040
TRIAE_CS42_3B_TGACvl_224871_AA0802510
TRIAE_CS42_3DS_TGACv1_272077_AA0914250
SAE2 AT2G21470 LOC_0s07g39780  TRIAE_CS42_2AS_TGACv1_115072_AA0370790

TRIAE_CS42_2BS_TGACv1_146568_AA0468370
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LOC_0s05g11770

TRIAE_CS42_5AL_TGACv1_378109_AA1251260
TRIAE_CS42_4BL_TGACv1_322319_AA1070580
TRIAE_CS42_4DL_TGACv1_343504_AA1135560
TRIAE_CS42_1AL_TGACv1_000844_AA0020240
TRIAE_CS42_1BL_TGACv1_031377_AA0112840
TRIAE_CS42_1DL_TGACv1_062518_AA0215770
TRIAE_CS42_2AL_TGACv1_093366_AA0278620
TRIAE_CS42_2BL_TGACv1_129455_AA0384620
TRIAE_CS42_2DL_TGACv1_157918_AA0501690
TRIAE_CS42_1AS_TGACv1_020185_AA0075430
TRIAE_CS42_1DS_TGACv1_080154_AA0241640
TRIAE_CS42_3AL_TGACv1_193610_AA0614960
TRIAE_CS42_3B_TGACv1_224572_AA0798130
TRIAE_CS42_3DL_TGACv1_249240_AA0842760
TRIAE_CS42_4AL_TGACv1_291362_AA0994190
TRIAE_CS42_4BS_TGACv1_328638_AA1091420
TRIAE_CS42_4DS_TGACv1_361466_AA1168490
TRIAE_CS42_5AL_TGACv1_376034_AA1231050
TRIAE_CS42_5BL_TGACv1_407061_AA1353000
TRIAE_CS42_5DL_TGACv1_434271_AA1432930
TRIAE_CS42_1AL_TGACv1_000912_AA0021710
TRIAE_CS42_1BL_TGACv1_031243_AA0110250
TRIAE_CS42_U_TGACv1_641891_AA2106760
TRIAE_CS42_2AS_TGACv1_112889_AA0346800
TRIAE_CS42_2BS_TGACv1_147049_AA0477250
TRIAE_CS42_2DS_TGACv1_179014_AA0603490
TRIAE_CS42_4AS_TGACv1_306328_AA1006360
TRIAE_CS42_4BS_TGACv1_330549_AA1108090
TRIAE_CS42_4DL_TGACv1_343463_AA1134800
TRIAE_CS42_3AL_TGACv1_194477_AA0633750
TRIAE_CS42_3B_TGACv1_222581_AA0767230
TRIAE_CS42_3DL_TGACv1_250175_AA0863550
TRIAE_CS42_U_TGACv1_643195_AA2128780
TRIAE_CS42_7BS_TGACv1_594539_AA1957830
TRIAE_CS42_7DS_TGACv1_622093_AA2032580
TRIAE_CS42_3AS_TGACv1_213025_AA0704860
TRIAE_CS42_3B_TGACv1_222087_AA0757040

TRIAE_CS42_5BL_TGACv1_405282_AA1323990
TRIAE_CS42_5DL_TGACv1_436222_AA1459270
TRIAE_CS42_U_TGACv1_641662_AA2100790

N.A, FENEURERE 155 N2 DO e/ 22 5 N 20 R BRI R AR

E— R T /N KRS LR T H SUMO 1L
B RG4S F I R (B 1) e/ K
FEFIL R IF T, SUMT FI SUM2 2 [a) B A #5301 3%
GRR, 5HAb SUM iR 225K (K 1A) . E1#

TEBGEE G th SAEL T SAE2 )% 518 84y hy 2 A4
3, SRR T L, INZE KA SAET B 53 67 T[]
— AN (L IB) . 5 SUMO JEEY) 4 i 3L R 52 ik

SUM #3121, E2

2E A IR R SCET i SCE2 B,



EACEAE /MK SUMO fLABA R Ge 4 L I G A 5

HEGRES KR, 5 SCE3 ZRE R (K 1C), E3
BN R R SIZ F MMS21 53 A 7E 2 D352
v, Hor /N Z2 R BRI SIZ3 F S1Z4 4355 SIZ1
M S1z2 BABGEMHACR (K 1D) . HHAER G

o)
A '7@0 (ég %Qﬂ N
Ag %, BT \
Sy R
TaSUM3
0.3
5
Ps\%\sﬂ\
o o
- N 5
5 & 2
C Q‘”J* é) @ <
<
(%}[N P;‘%C
OsSCE2
N _
<P 0.06
SSC€3
o
P
)
)

A.SUMO R FEHE FE ;B E1 SG B K% ; C. E2 854

FER T LA A 3 A4 %, Horh ULPIa, ULPIL F
ESD4 {3 F—A4% 32, ULPIc 1 ULP1d %375 T Jal—
A2, ULP2 B R AL T 55 4 — 44 i (A

1E) .

0
B Q(p 5
Y @
O, <&
&y

0.3

MR DRI D B3 JEEREE N R B 2 H R N AR

B 1 /& SUMO Lgth R EEERRBARK ST
Fig.1 Phylogenetic analysis of SUMOylation genes in wheat
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Fig.2 Expression of wheat SUMOQylation genes in different developmental stages of vegetative organs
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Fig.3 Expression of wheat SUMOylation genes in different developmental stages of reproductive organs
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Fig.4 Expression of wheat SUMOylation genes in different developmental stages and tissues of the grain
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