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1.1 SEIH

wel E il welC FE A 7 51 24 IR 20 A 3700 22 0 85 & B 1 M0 B8 (Sphingomonas sp. WG) 4= & [H 21 13 31
(NCBI ACCESSION NO:NZ_LNOS00000000) 138515, {3y B 7E contig_62 Hl contig_36 .
1.2 F3aHm

{#i i NovoPro(http://www.novopro.cn/tools/translate. html) 7E 28 - ¥f welE F1 welC 3 K 51 &
R % N B F R F 1) . Il ] ProtParam F2 % (http: //web. expasy.org/protparam/) ™ 3k B4 & 19 & A9 B
WA L AR 20 7 i | R AH T G R BORITRR SE R B SR OK /B K M 2 B A TR B Protscale
(http://web.expasy.org/protscale/ )" SZ i, i F TMHMM v2.0 Chttp://www.cbs.dtu.dk/services/ TM-
HMM /) U e 26 B0 T 25 19 A 5 I W 5 45 A4 38, fifi A SignalP 5.0 Server Chttp://www. cbs. dtu. dk/
services/SignalP) 78 26 FAF W A 112 75 & 43 15 5 K, 85 11 45 # 3k 41 80/ B3l i NCBI Conserved Domain
Search(CDD, https://www. ncbi. nlm. nih. gov/Structure/cdd/wrpsb. cgD '™ 3 & 3% B, F] ] NetPhos 3.1
Server(http://www.cbs.dtu.dk/services/NetPhos/) " 75 28 i I £5 14 78 7E (0 8% BR 1L A7 05, F ] ExPASy 7&
MR % %% F i) SOPMA (https://npsa-prabi.ibep.fr/cgi-bin/npsa_automat.pl? page=/NPSA/npsa_sopma.
htmD ™ 20 87 8 A R = 2k 45 4, i iF SWISS-MODEL Chttps://www. swissmodel. expasy. org/interac-
tive) O B X B ) G A A EA T T

2 TLIHHER

21 BEARBEAUERM—REHSN
2.1.1 A AR S b

T — RES KSR 48 2 IREE 9 i 2 R IR AR i N R i 1) C oK o i L5 HE 51 R A 76 4k T. & ExPASy
ProtParam 73 #t WelE #l WelC & 1 09 2 5202 2H i M H B AR B a6 1 fr 7 . WelE & 234 D3 AR . H
r B A e O R T A B I R A TR (Ala 32,13.7 %) FISE &R (Leu 25,10.7 %) » & B e /D 1) 2 41 & R (His
3,1.3%0) M 24 R (Lys 3,1.3%0) » (A28 (Trp) B & it~ 0. WelE 8 19 70 F 3N Cioss Hirrs Najs Oy00 Sg 5 JF
S 3 532, AXS 4 F BTl 25.056 kDa, 47 B HE AT A9 5% AL (Asp+ Glu) 28 A, 47 1E HL £ (19 5% 2 (Arg+ Lys)
22 R U (pDME Y 5.12, )8 TRRMEE IO RECH 0.297, A asE RECH 28.64(<40), M E &
N80 250 98.08, MAFH K ZE(GRAVY) H—0.004<C0, W% & A b E K EE .

WelC &H 449 A2 FE MR , Forb & 5 55 55 19 10 6 6 2 JE R S T & MR (Ala 83,18.5%0) FlISE 2 R (Leu 39,
8.7%) i/ R &R (His 3,0.7%0) . AR (Cys) B & &R 0. WelE EH 7 F R HA Coror Husog
Niszs Oss2 S s LT S BCH 6 816, MR 43 T i Ky 48.379 kDa s 17 L i 19 5% 3 ( Asp+Glu) 45 A, 45 1F HL 17 19
BRI (Arg+ Lys) 44 4>, B 5 (pDME AN 6.45, )8 TRIEE A HOERE N 0.876. N FaE R BN
45.82(>40) , J& FAREE A R RECH 92.78, P K ZE(GRAVY) S —0.104<<0, T % & (1 0
FIKPEHE .

&1 WelE 71 WelC B9 & & &R 247
Tab.1 Physic-chemical property analysis of WelE and WelC

AL 5 WelE WelC AL VE T WelE WelC
AW B/ A 234 449 BN i 5.12 6.45
JF B/ A 3532 6 816 LR 0.297 0.876
AHXS 43 F J5 it/ kDa 25.056 48.379 I 107 72 %K 98.08 92.78
A B A 5% A /A 28 45 ANFaE F B 28.64 45.82
H 1E H, 707 9 5% L /A 22 44 FBIEK R A —0.004 —0.104
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2.1.2 FR A S5 Kk B K A

B PR R KM U R 0 2 R R BRI A 0 RS L BOR L T AR B R AN SR K P4
15 B 43 Fr 2 1B 3T & S 0. R ExPAXy Protscale 78 28 B E— 25 43 07 1 2 1 SR B K M 40 B 45 5
B 1 iR . WelE B (A6 T HME 0 LR A& FERRECH W 2 & T4 TEME o ML EMEEREHE (0 L LE
IRER KX 0 LR R 36K KD , Hofe KRB KAE 2.267 HBLTESS 198 {8 HERR AL . B KB KAl —2.678 HBLTE S
11 7 EFERRAL , -3 26 K R ECR —0.004<20, HEM WelE 25 14 R K B .

WelC & 140 FHIE 0 LA T ML A H B & T4 THRIME 0 DL & L8 H . H i KBk [
3122 AR 391 7 A LR AL , B KB KAE —2.211 tBLAESE 145 FI5F 435 (L & EERR AL, 44 35 K RECH
—0.104<C0, 4 WelC Jy /KA.
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Fig.1 Curves of hydrophilia or hydrophobicity of WelE(Left) and WelC(Right)
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Tab.2 Phosphorylation sites of protein WelE and WelC

400

Fig.4 Phosphorylation sites of protein WelE (top) and WelC (bottom)

AR AR WelE ~ WelC BERR AL L 21 WelE ~ WelC BERR AL L 51 WelE ~ WelC
24 % 2 (Serine) 7 21 1% % 2 ( Tyrosine) 1 8 9% 2 (Threonine) 12 10

2.2.4  TEHE BT

{#i il NCBI Conserved Domain Search X WelE Fl WelC & [ /#5745 M B Fr, 25 SRR WH (E 5),
WelE # H & — Bacterial tyrosine(BY)-kinase Z5#J38 , {3 T 55 42~233 & H R, J§ T SIMIBI & H #8
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KW, RZH BY kinase 1S 5 M2 HE 1) A2 )7 (05512 s WelC AT H —A> Wz G505 L T4 1~76
PR Wz EE e —MRERE R E A L T Waz 8 HB K.
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active site “ “ A A
oligomer interface AAA A AA AAA MA AMMA
Specific hits —
Superfamilies SIMIBI superfamily
1 75 150 225 300 375 449

Query seq. e
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Bl5 WelE (1) HIWelC CF) A [ R 4 Mgt i
Fig.5 Protein conserved domain prediction of WelE (top) and WelC (bottom)

23 EBEARZHKEHTN

A B A R 2 IR FE A R0 M A 8 B & TR A — B R MR R AL AR o R IE | SE i B
B AR TR G il 45 R A AN AR — A 5 S A 2 ) Y 3 A R R TN = 4 S ) 25 A i) E
7NN

KA SOPMA TEL B A T WelE Rl WelC & FH B — 24544 (1 6) . 70 Hr 45 2R 3R W (3R 3), WelE il
WelC 8 H R H o-18)E (Alpha helix) \IE {155 (Extended strand) .f-#% ff (Beta turn) 1 JC# W 3 fif
(Random coiD #ill. WelE A 91 NEEER S 5 M o 1R E , i 38.8900 347 40 N AR S 5P AUIE fif
BN 17.09% 4716 NREIEMR S S5 - .5 6.84 %47 87 NEIELMR S S5 M IC N il . 5 37.18% .
WelC 8 H 45 &4 66.59 0019 o~ BRI . 8.24 V0 A IEMEE . 1.78 )0 1Y B-F6 FA A 23.39 D0 i TC AL I 265 ity G
- BEUE G KLU 35 1 WelC F WelE 2 1809 35 B85 o0 4 . 8- i I 45 /0>,

&3 WelE 71 WelC By Z 2k 514
Tab.3 Secondary structure prediction of WelE and WelC

WelE WelC
2 K et/ % 2 RO L il / %%
Alpha heliCHh) 91 38.89 Alpha heliCHh) 299 66.59
Extended stran(Ee) 40 17.09 Extended stran(Ee) 37 8.24
Beta turn(Tt) 16 6.84 Beta turn(Tt) 8 1.78
Random coil(Cc) 87 37.18 Random coil(Cc) 105 23.39

24 EBAR=SKREHTN

BT = G R S — PR A 14 25 () 25 4 L 02 22 IR ) e 356 AT =2 ) 19 4 B A R A2 46 i 4 8 0T SRk 2/
S A R [T T B TR AR P = S A 0 T A TR R R AT S U CR ) RN Sk ik Hh
T 058 AR A 2 e P % 0y vk L D - LA MR 4 1) R 1 2 0 1 T S R R 1 2 R 25 4 BT
DL An S P A B T 22 () B R 68 1 B AR AL | IR 4 SR AR 11 5 AT LS e R B T A 2 R A ) — A L
() = A AR A

FIHIFEL A SWISS-MODEL Xf WelE Fl WelC £ 1 (19 = 2 45 # #F 47 15 4003 2o W] 5 i A5 1) Oy 1k 3R A5
WelE & [ =54 . WelE & MW 23R 7 54238 & SWISS-MODEL $ 4, 548 JH: 5] U8 4 48 i 1 4
M, A2 45 8 19 50 A [l A S 4 R AR L PEBR 31a6.1. A B, 76 31-232 o7 48 J 1R[] J5 Sl A, 93000 45 S8 n
() iR s WelE B F1 1) S S5 R T 51 5 M54 7 51 1 — B0 (Seq Identity) 24 30.24 % ,GMQE & 0.63 (Al {5
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Fig.6 Secondary structure prediction of WelE (top) and WelC (bottom)
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ZERIR L U] WelE Al e 2 5 W 2 K A= 77 5 54518, WelE R 45 M G145 38.89%0 o« MR HE.7.09% I % |
6.84 00 B-HE A 37.18 %0 TR i 5 wel C kR 2 A5 2 1 1h 449 > 28 H R 4 B AN AR E 19 26 7K 5 T 2
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1709 — RV A YE B 2250000 5 W — D32 R IE wel E Tl welC B K A DB 2EE T BB HE Al , [R] I 4
S S B2 A B T SR Bt TSR B

&7 Welk () RiWelC (F) (=251
Fig.7 Tertiary structure prediction of WelE (left) and WelC (right)
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Bioinformatics analysis of key genes welE and welC involved in

welan gum biosynthesis in Sphingomonas sp.WG
Qian Jin',Li Li*,Chang Aiping®,Lu Yujia’, He Qiaomei’,Shen Yaling',Zhu Hu’

(1.School of Bioengineering, East China University of Science and Technology,Shanghai 200237, China;

2.College of Chemistry and Materials Science,Fujian Normal University, Fuzhou 350007, China)

Abstract: In order to explore the structures and functions of key genes welE and welC involved in the synthesis pathway
of welan gum,a series of bioinformatics methods were used in this research to analyze the sequence characteristics of welE and
welC, and predict the physicochemical properties, transmembrane regions, signal peptides, phosphorylation modification, do-
mains and spatial structures of their encoded WelE and WelC proteins. The results showed that the WelE is a stable hydrophilic
protein.It consists of 234 amino acids and owns a structure without transmembrane structure and signal peptide. There are 20
phosphorylation sites and a BY-kinase domain in WelE.The structure indicates that the WelE may be involved in the production
and transport of welan gum.Its secondary structure is mainly composed of a-helix and random coil,and the tertiary structure is
annular. The WelC is an unstable hydrophilic transmembrane protein consisting of 449 amino acids. This protein contains two
transmembrane helices,but no signal peptide. There are 39 phosphorylation sites in WelC and it contains a Wzz domain. The do-
main shows that the WelC may participate in the chain-length regulation of welan gum.The secondary structure is mainly com-
posed of a-helix and random coil,and the tertiary structure is strip. These results will lay a theoretical foundation for revealing
the detailed functions of welE and welC genes and further establishing new strategies for metabolic pathway regulation of welan
gum biosynthesis.
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