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Cloning and Bioinformatics Analysis on CDS of SUS Gene in Dioscorea opposita

LIU Su-wei'*, WEN Yi*, ZHANG Luo-qi'*, GAO Su-xia’, LIU Yu-xia’,
WANG Fei’, LU Chuan-tao’* , LIU Hong-yan'*"
(1. College of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China;
2. Institute of Plant Protection, Henan Academy of Agricultural Science, Zhengzhou 450002, China)

[ Abstract | Objective: To clone CDS sequence of Dioscorea opposita SUS gene and analyze the protein
structure, in order to provide a theoretical basis for the regulation mechanism of SUS gene and the synthesis
mechanism of D. opposita polysaccharides. Method: Total RNA in D. opposita was extracted and reverse-
transcribed into first strand of ¢cDNA. Specific primers were designed according to an annotated SUS gene sequence
obtained from the laboratory D. opposita genome database , and the coding region of the SUS gene was obtained by
gene cloning technique and the protein sequence characteristics were analyzed by protein prediction analysis
software. Result: A 2 448 bp gene sequence was cloned with a complete open reading frame (ORF). The gene
was named DoSUSI1. The formula of protein encoded by DoSUS1 gene in D. opposita was C 00 Hsza Niiis O 1205 Sas
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and the molecular weight was 9 788.32, the total number of amino acids was 815, the theory isoelectric point
(PI) was 6. 10, the extinction coefficient was 110 505, the aliphatic index ( Al) was 94. 15, the instability
index was 32. 18, and the grand average of hydropathicity (GRAVY) was —0.225. It was a stable and soluble
acidic protein. There were phosphorylation sites in the DoSUS1 amino acid sequence, with no transmembrane
region and signal peptide. The secondary structure and the tertiary structure showed that DoSUS1 was an o class
protein. Functional domain predictions showed that DoSUS1 had sucrose synthesis domain and glycosyl transfer
domain. The homology alignment showed that the amino acid sequence of DoSUS1 was more than 80% similar to
the amino acid sequence of the aligned monocots. The phylogenetic tree showed that DoSUS1 was closely related to
SUS of monocotyledon evolution. Conclusion: The coding sequence of SUS gene was cloned from D. opposita for

the first time, and its protein structure was analyzed to lay a foundation for further studying the roles of SUS in the

growth and polysaccharide synthesis of D. opposita.
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1 ATGGCGGAACCTGCATTGTCTCGTGTCCACAGCGTTCGCGAACGTTTGGTCGATAACCTCTCTGCTCATCGGAATGAATTGGTGGCCGTC
1 M A E P AL S R V H S V R E R L V DNILS A HIR N E L V A V
91 TTCTCAAGGTTTGTTAATCAAGGAAAAGGAATGCTACTGCCACATCAGTTGCAAGCTGAGTACAAAGCTGTGATATCCCCTGCTGACAGA
31 F S R F VvV N Q G K GM L L P H QUL Q A E YK AV I S P A DR
181 GAGGCACTCAAGGATGGTATCTTTGAAGATGTTATCAATGCTGCGCAGGAAGCGATCGTTATCCCTCCATGGGTTGCTCTTGCTATTCGC
61 E A L K D G 1 F E D VvV I N A A Q E A 1 v 1 P P W V A L A I R
271 CCAAGGCCGGGAGTTTGGGAATATGTTAGAGTGAATGTTAATGAACTTGCTGTTGAGGACTTAACTGTGCCTGAATACCTGCAATTTAAG
99 P R P G V W E Y V R V N V N E L A V E D L T V P E Y L Q F K
361 GAGGATCTTGTGGAGGATGGAATTCGTAGCAACTTTGTGTTGGAACTTGATTTTGAGCCATTCAGTGCTTCCTTTCCTCGCCCTTCCTTG
121' E D L VvV E b G I R $ N F V L E L D F E P F S A S F P R P S L
451 TCGAAATCAATTGGTAATGGTGTGCAATTCCTTAATCGTCATCTTTCATCAAAACTATTCCAGGACAAGGAAAGCCTGTATCCTTTGCTT
1s1rs X s I G N G V Q F L N R HULS S K L F Q D K E S L Y P L L
541 AATTTCCTGAGAGATCATAACTACAAGGGGACATCTATGATGCTGAACGATCGAATTCTAAGCTTAAATGCACTCCGGGCATCGCTGAGG

188 N F L R D H N Y K G T S M M L N DR I L S L N AL R A S L R
631 AAGGCAGAGGAATATCTGCTGAGCATCCCAAAGGATACACCATACTCCGAATTCACACACAGATTTCAAGAACTTGGTCTGGAGAAGGGA
211 K A E E Y L L 8§ 1 P K D T P Y S E F T H R F Q E L G L E K G

721 TGGGGTGACAC CGCTGCACGTGTTCATGAGAATGTCCATCTCCTCCTTGATCTTCTTGAAGCACCTGATCCATGCACCTTGGAGAAGTTC
241 W G D T A A R V H E NV HL L L DULULEAU?PD?PCTL E K F
811 CTCAGCATAATTCCTATGGTGTTCAATGTTGCCATCCTTTCACCGCATGGTTACTTTGCTCAAGCTAACGTCTTGGGGTATCCTGACACC
271 L § 1 1 P M V F N V A 1 L S P H G Y F A Q A N V L G Y P DT
901 GGTGGCCAAATCGTTTACATCTTGGATCAAGTTCGTGCATTGGAGAATGAGATGCTTCTTAGGATAAAGCAACAAGGCCTTGATATTACT
301 G G Q T VY I L DQ V R AL ENEMTLT LI RTIIKQQGULDTIT
991 CCTAAAATTCTGATTGTGACTAGGTTGCTGCCGGATGCTGTCGGAACTACCTGTGGTCAGAGACTTGAGAAGGTCCTTGGAACAGAACAC
331 p K I L T V. T R L L P D A V G T T C G Q R L E K V L G T E H
1081 ACACACATTCTTCGGGTTCCATTCAGGAACGAAAAGGGGATTCTTAGGAAGTGGATATCTCGTTTCGAAGTTTGGCCTTATTTGGAGACT
361 T H I L R VvV P F R N E K G I L R K W I 8§ R F E VvV W P Y L E T
1171 TATGCTGATGATGTTGCAAATGAGTTGGCTGGAGAACTGCAGGCAAACCCGGACTTGGTAATTGGAAACTACAGTGATGGAAATCTAGTT
391, Y A D D V A N EL A G E L Q A NPDULV I GNY S D GN L V
1261 GCATCTCTGCTGGCACATAAATTGGGAGTCACTCAGTGTACCATTGCTCATGCCTTGGAGAAAACAAAGTACCCAAATTCTGATATTTAC
421 A S L L AH K L G V T Q €C T 1 A H A L E K T K Y P N S D I Y
1351 TGGAAAAAGTTTGAGAAACAGTACCATTTCTCTTCTCAATTCACTGCTGATTTGATCGCCATGAACCACGCCGATTTCATCATTACCAGT
451 w K K F E K Q Y H F 8§ § Q F T A D L I A M N H A D F I I T S
1441 ACATTCCAAGAGATCGCGGGAAGCAAGGACACTGTGGGACAATACGAGTCTCATACTGCCTTCACTCTTCCCGGTCTGTACCGCGTGGTC
481 T F Q E I A G §$ K D T V G Q Y E 8§ H T A F T L P G L Y R V V
1531 CATGGAATTGATGTCTTTGATCCTAAGTTCAACATTGTCTCCCCTGGTGCTGATATGTCGATCTACTTCCCTTATACTGATCACAACAAC
511 H G I b vV F b p K F N I v § P G A D M S§ I Y F P Y T D H N N
1621 CGGCTTACTGCTTTTCATCCTGAAATAGAGGAGCTGATTTACAGTCCTGTTGAGAACTCACTGCACAAGTTTGTTCTGAAGGACCGAAAC

541 R L T A F H P E I E E L I Y § P V E N 8§ L H K F V L K D R N
1711 AAGCCCATCATATTTTCCATGGCAAGACTAGATCGAGTAAAGAACATCACTGGACTTGTTGAGTTCTATGGCAAGAATGCTCGTCTTAGA
571 K. P I I F S M A R L D R V K N I T G L V E F Y G K N A R L R

1801 GAGCTTGCCAACCTTGTGGTAGTGGGTGGAGACCATGGAAAAGAATCCAAGGACCTTGAGGAGCAGGCCGAGATGAAGAAGATGTACAAG
601 E L A N L V V V G G D H G K E S K DL E E Q A EM K K M Y K
1891 TACATAGAGGAGTACAAATTGAAAGGCCATATTCGCTGGATTTCTGCGCAAATGAACCGTGTTAGGAACGGAGAGCTCTACCGCTGCATT

631 Y 1 E E Y K L K G H I R W I §S A Q M N R V R N G E L Y R C I
1981 TGTGATTCCAAGGGGGTTTTTGTTCAGCCTGCCTTGTATGAGGCTTTCGGCTTGACTGTTATCGAAGCCATGACCTGCGGTCTTCCTACA
661 ¢ D S K G V F V. Q P A L Y E A F G L TV I1IE A MTCG L P T

2071 TTTGTAACGGCTCATGGAGGGCCTGCGGAGATCATAGTGGATGGTGTTTCCGGCTTCCATATCGATCCTTATCAGGGTGACAAAGCTGCT
691 F v T A H G G P A E I I VvV D G vV S G F H I D P Y Q G D K A A
2161 GAAACTCTCGTGAACTTTTTTGAAAAATGCAAGGAAGATCCTACTTACTGGGACAAAATTTCACAAGGCGGGCTTAAGCGAATCTATGAC
721 E T L V N F F E K ¢ K E D P T Y W D K I 8§ Q G G L K R I Y D
2251 AAGTACACTTGGAAGCTTTACTCGGAAAGGTTGATGACTTTATCTGCTGTTTATGGATTCTGGAAGTATGTTTCTAATCTCGACAGGCGC
751 K Yy T wW K L Y S E R L M T UL S A V Y G F W K Y V S N L D R R
2341 GAAACCAAGCGATATCTCGAGATGTTCTATGCTCTGAAATATCGCAATTTGGCAAAATCAGTGCCTTTAGCTGTTGATGCTGATCAAATG
71 E T K R Y L E M F ¥ A L K Y R N L A K S V P L A V D A D Q M
2431 CTTAATGGAGGCAATTAG

811 L N G G N *

2 DoSUS1 HEFE CDS REEFBREFBEERFT

Fig.2 Nucleotide sequence and amino acid sequence in CDS region of DoSUS1 gene

SUS % b1 457 5 — 3 . F)F KinasePhos 32 ¥ i) #% fig %1 DoSUSI S E& K7 AR
’ﬂﬁ{j NS ﬁié i‘i GENEDOC i—f;k ’ﬁ: X‘T r? @J i&ﬁ? ’ﬂé} /ﬁ'ﬁ F)? Table 1 Composition of amino acid in DoSUS1

. & Mol \ ) & Mol W
HXE 10 AR B R SUS kR F gm0 T 0 s BT
TEWEIRAL 7 SO & 8 (Thr) , B H e 1L 9 & &t Ala(A) 58 7.12 4.81| Met(M) 16 1.96 2.22
i o 2K 107 S A5 A )L L 3., Cys(C) 7 0.8 0.79 || Asn(N) 39 4.79  4.80
B . . . Asp(D) 45 5.52 5.57| Pro(P) 38 4.66 4.07

3.4 sk — 4% 25 1y F N 4 —y
% n*@&# P AT T 23 EEFE‘ H Glu(E) 59 7.24 8.08| Gn(Q) 26 3.19 3.54
GRS AT 45 R s DoSUST LR ¥ 81 L o B2 5E Phe(F) 39 4.79 6.00| Ag(R) 43 528 6.97
F, 05 55.71% , JCHL N # gl 5 24, 79% |, S % S Gly(G) 49 6.01 3.42 Ser(S) 44 5.40 4.30
12.02% ’B Hg ﬁ 'J_rl 7.48% , ﬂ Fg[ 4’ @ :d— SWISUS- His(H) 24 2.94 3.47 || The(T) 35 4.29 3.88
MODEL = # % #5. DoSUSI Z& 4 1L il f 3t Tle (1) 47 5.77 5.74| Val(V) 59 7.24  6.43
gi " . s s Lys(K) 49  6.01 6.67| Trp(W) 10 1.23 1.90
(3827.1. B) B2 %, B AL ke B F 565 25 A a4k Leu(L) 91 11.17 11.11 || Tyr(Y) 37 4.54  6.24

M2, 28 1k T 55 806 A~ 44 J e, 1 I 45 St GMQE
0.84 ,QMEAN {5 1. 85, iF B T 0 2% SR i i o7 %, WL =AM TN 45 ok, DoSUST & 1Y o 125E >
S, N4 R DoSUSL L o WHER TN &t 45% BT & <5% " N i il # DoSUSL 44 4 «
RHE XS RGP EE R 3%, N Ry KEHT,
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Fig.3 Results of multiple amino acid sequences alignment of SUS in different plant species
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Table 2 Homology comparing of amino acid sequences of SUS between species %
Yy Fh 2 T AE e bk H & G 2 K N DoSUSI
W 100
T 88. 66 100
e 89.38 88.24 100
AR 89.62 89.09 96. 69 100
[EP4 86.32 86. 41 89.22 89.22 100
PG 87.06 85.91 87.12 87.73 85.29 100
S 81.68 82. 11 83.68 84.17 82.35 82.33 100
R#F# 81.20 81.50 81.72 82.70 79.78 81.47 82. 80 100
IKFE 80. 34 80. 39 81.35 82.33 79.29 80. 37 83.17 93.56 100
DoSUS1 85.23 84.31 86. 50 87.24 84.93 84. 66 81. 84 80. 74 80. 49 100
4 itig AR T 5 K B SUS 3 8 A AATERS IR X, A AF

TR 4 o e A/ 22 P g e T T
A A SR R R R ol R A =2 T T A 4 (R
B + NDP<—>UDPG + S %) |, 78 5 52 0 i LA B 7 i
POy B T e o ek
fE A 5T & B SUS 356 IR AF e 38 235 M il o £ it 2
0 B s R T = A T ORI S T 2% 5 TN A
ZWEA BGR R 2 E A 1R, TR 3R BRI 2
SUS J A 7 51 2 0t 5% 1 22 0 A s pL i 9 35 28 i 42
AR T 5% 30 3 35 R o I LA B 36 R 2 0B X 1 T M
ML 25 vh sE [t SUS 5 [H B 4 08 78 90 9 9647 7 &
FUTR S5 50 B o BV I 43 7 25 St i 7R DoSUS1
i 815 A~ IR ¥ 51, 38 i 4 Lh BT B W Rl Y

TEAFS IR, ¥ )8 T AR 43 4 o i B SR Al R
(HMM ) A5 584 T30, A ] 49) ol ) B85~ 0 R4 SUS %
BEMR 7 3 Y A7 AE W TR AL AL TR R (Thr) o X
DoSUST BEAT LI RE 43 H7 A& I % 2 B 2 ¥ 91 H A RE b
B MBI MR RE , X 5 — SE ) Bl Y o 26
SERAE e R E DN RE X 2 h R T BA Bk
2 FhOh g Ah , b B A R B R A A Dh e X
J& DoSUST AR HAg M TiaE . Xf AN W] # Fi iy SUS ik
FFHEAE AR B2 BT SUS f 3 AN K 5 ( Classl
Class2,Class3 ) 2H Al , f ¥k B B0 F - A 4 SUS % W
T Y SUST &A1 SUSA & | P AR 41 33F 1k
W43 28 45 R AT 4 I DoSUSL i 2y Classl K, HI
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