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Functional Prediction and Expression Analysis of GmABCG40
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Abstract: GmABCGA0 gene sequence was obtained by searching the homologous gene of AIABCG40 in the soybean genome da-
tabase. Bioinformatics analysis of amino acid sequence encoded by GmABCGAQ and promoter sequence showed that the full-
length CDS sequence of GmABCG40 was 4 284 bp, encoding a 1 427 amino acids protein. GmABCG40 was a hydrophobic
protein, possessed multiple N-glycosylation sites, kinase phosphorylation sites, N-myristoylation sites, two ATP/AGP binding
site motif A and one tachykinin family signal. Structure domains analysis indicated that GmABCG40 contained two nucleotide
binding domains and two trans membrane domains, which constituted NBD1-TMD1-NBD2-TMD2 structure and belonging to
the ABCG subfamily. Cis-elements associated with hormones, stresses, light responses, endosperm expression and transcrip-
tion factors binding were existed in the predicted promoter region. Phylogenetic analysis results suggested that GmABCG40 had
the highest genetic relationship with leguminous plants such as Phaseolus vulgaris, Vigna angularis, Cajanus cajan and Lotus
Japonicus. Results of tissue specific expression analysis revealed that expression level of GmABCG40 was lowest in leaves,
however, highest in roots, it was speculated to participate in the ABA transport process in roots.
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Fig. 1 Domain analysis of GmABCG40
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Fig. 6 The phylogenetic tree of GmABCG40

2.0
. | T
>
H-_: 15 F
o
;g £ 10
= O
= o
%z T
< 05F
==}
0.0 —
it it ik e
Roots Leaves Flowers Pods

7 GmABCGA40 KA LR RIERIE S
Fig. 7 Tissue-specific expression analysis of GmABCG40

15

10 —=

L i

0 1 3
Ak ZHE [R]

Stress time/h

AR FRIBKF

Relative expression level

B8 ABA #ETH GmABCGA0 EFERZMEN
Fig. 8 Analysis of expression patterns of GmABCG40

under ABA treatment

3 4F i

ABCG #ia T AR Y) P & A R 2 1)
BB o JARSR BRI 22 (1) ABCG #5428 2R 1 L
RIAYEE B T A R A A 2 R A
[, H ABCG %%z A4 225 B3, v HE 1 il
ABCG %15 5E LRI W I ZhAE L T-22 07 50

J 75 2 ( ABA) J2 AR 4 4 P9 5 3k 77 7F 1) 2 5 41
WHERKEKESEN AN EEREZ —, Hij LT
ABA PN ZARIWFE C ) V2 i, ()2 L F ABA
FESB R B BT 58 4 R BEIR AR SR IT R AT
FEMBPIFEIF ABCG WK% % i AIABCGA0 & 5
ABA 7E G I i3z i i 72 , ABCGAO 3 PR 5875 = ik
BT ABA FHRIE, FEAC T MY ABA SR, AL
U2 RS0 N 3 T O o Y ) B (R 0] 71 B A

A5 38 10 K R AT B4 RS T AIABCGAO 78 K EL
T AR JE D GmABCGAO , A= W) A B2 4 T &
GmABCG40 HA ABCG W 5 5 AR ~F 25 ke 3 A0 5 H:
BE M ABCG W5 15k 8 F 28 ML g g gt
GmABCGA0 ¥ K AR h R B KV fe i, 5 0 pE I
AtABCGA0 1) 3k A =SB, IR I HE I GmAGCG40
eSS K5 ABA kst fE, 4h, GmABCGAO
TS 7 X3 & 24 5%E e Otk
N RFLFEIR FIEE S5 PR 7 45 B M 56 55— R A X A
FHICHE , FiRn GmABCGAO W] RE 1 AH Wy %A 106 455 fifh 3
HRGERK A B ERHEMAY) il fEp k5 HE %
YEM . H2 GmABCG40 25 [ 1Y B4k Ty fg & HAE H
B 5 FHLLE A T T i — 22T



4 34

Ze BiAE . KK GmABCGA0 K (Y Ly B T K 2 15434

507

S 30k

(1]

(3]

(4]

(5]

(6]

ik, BRESE, D, 4. AEY) ABCG Bz ATt R ()],
EOV2E4R, 2015, 24 (7) :180-188. (Zhang J, Chen M C, Ma
Q, et al. Review of advances in the study of plant ABCG trans-
porters[ J]. Acta Prataculturae Sinica, 2015, 24(7) .180-188. )
DRIy, GG, AN, 4. ABC #4185 ST A0 E ot R
[J]. A=WEeARE MR, 2008 (5):3541. (Ma Y F, Liang G L,
Pei D S. Advancement of studies on ABC transporter proteins[ J].
Biotechnology Bulletin, 2008 (5) :3541. )

KF, VEAS, RIS . T ABC $is 28 8 AR 53 T3k
b FRIBKLFNEE 1 T R W0 25 50 oA [0 ] AL A= B2
2012(12) :1151-1166. (Zhu L, Xu J, Zhang D B. Molecular e-
volution, expression and functional network prediction analysis of
ABC transporter gene family in Arabidopsis thaliana [ J]. Plant
Physiology Journal, 2012(12) :1151-1166. )

FHRIE, 5. MRITT ABC #iz ATt T]. 2k
M REITSY, 2002 (S1) :13-17. (Wang L G, Li L. Research
advances of ABC transporters in Arabidopsis[ J]. Life Science Re-
search, 2002(S1) :13-17. )

BT, XHRME, AP, 5F . HEY ABC Fis 1 5 AR
PRI BERR LA [T P E AL BB S, 2007, 9(3) :32-
37. (Jin H B, Liu D H, Zuo K J, et al. Plant ABC transporters
and their roles in the transmembrane transport of secondary metab-
olites[ J]. Journal of Agricultural Science & Technology, 2007, 9
(3):32-37.)

L, RACHT, JEISCHE , 55 . R#) ATP 254 & (ABC) #4182
FIBFFEERELT]. WM 224, 2013, 30(5) :761-768.
(Shao R X, Shen Y K, Zhou W B, et al. Recent advances for
plant ATP-binding cassette transporters[ J]. Journal of Zhejiang A
& F University, 2013,30(5) :761-768. )

BN, BREAE, RO . AHY PDR IR S5 Y #E AL 53
(1], JERAI% 50 A%, 2012(6) :617-623. (Xie X F,
Chen Z W, Wu W R. Phylogenetic analysis of the PDR protein
family in plant[ J]. Genomics & Applied Biology, 2012(6) :617-
623.)

/N, kA, BN, AR HEY) PDR S F S L K I RERY
WFFEHE R [J]. A Rhef, 2011 (10):945950. (Xie X L,

Zhang R, Tan X N, et al. The progress of research on transfer

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

mechanism and function of the plant PDR[J]. Chinese Bulletin of
Life Sciences, 2011(10) :945-950. )

Bk, PR, BB, A KREEEFIA GmRAV [R] P L 1
DSBS BR D). b I EHE 99, 2011, 33 (6) :550-
554. (Zhao L, Luo Q L, Gao Y, et al. Bioinformatics analysis of
GmRAV homologs in soybean genome[ J]. Chinese Journal of Oil
Crop Sciences, 2011, 33(6) :550-554. )

Piper P, Mahé Y, Thompson S, et al. The pdrl2 ABC transporter
is required for the development of weak organic acid resistance in
yeast. [ J]. EMBO Journal, 1998, 17(15) :4257-4265.

Sasabe M, Toyoda K, Shiraishi T, et al. ¢DNA cloning and char-
acterization of tobacco ABC transporter: NtPDRI is a novel elici-
tor-responsive gene [ J |. FEBS Letters, 2002, 518 (13);
164-168.

Stukkens Y, Bultreys A, Grec S, et al. NpPDRI, a pleiotropic
drug resistance-type ATP-binding cassette transporter from Nicoti-
ana plumbaginifolia, plays a major role in plant pathogen defense
[J]. Plant Physiology, 2005, 139(1) ;341-352.

Yazaki K. ABC transporters involved in the transport of plant sec-
ondary metabolites [ J ]. FEBS Letters, 2006, 580 (4 ):
1183-1191.

Jiang F, Hartung W. Long-distance signalling of abscisic acid
(ABA): The factors regulating the intensity of the ABA signal
[J]. Journal of Experimental Botany, 2008, 59(1) :3743.

Park SY, Fung P, Nishimura N, et al. Abscisic acid inhibits type
2C protein phosphatases via the PYR/PYL family of START pro-
teins[ J]. Science, 2009, 324(5930) :1068-1071.

Verrier P J, Bird D, Burla B, et al. Plant ABC proteins-a unified
nomenclature and updated inventory[ J]. Trends in Plant Science,
2008, 13(4) :151-159.

Kang J, Hwang J U, Lee M, et al. PDR-type ABC transporter me-
diates cellular uptake of the phytohormone abscisic acid[ J]. Pro-
ceedings of the National Academy of Sciences of the United States
of America, 2010, 107(5) :2355-2360.

Campbell E J, Manners ] M. Pathogen-responsive expression of a
putative ATP-binding cassette transporter gene conferring resist-
ance to the diterpenoid sclareol is regulated by multiple defense
signaling pathways in Arabidopsis [ J]. Plant Physiology, 2003,
133(3) :1272-1284.



