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Bioinformatics analysis of pigX gene in Serratia plymuthica

WU Yan'?, QIU Xu-hua®, LIU Xiao-guang'"*
(1.School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China; 2.Institute of Life Sciences, Jiangsu University, Zhenjiang
212013, China)

Abstract: To analyze the pigX gene encoding a GGDEF/EAL domain protein in Serratia plymuthica G3 strain,
bioinformatics approaches was employed to unravel regulatory information of its promoter region and its nucleotide and amino
acid sequences, as well as physicochemical characteristics, phosphrylation and N-glycosylation of PigX in strain G3 and the
structure features such as transmembrane domain, signal peptide, secondary structure and conserve domain. Bioinformatics
predictions identified that the binding sites of transcriptional regulators Fur and SoxS were located on the promoter of pigX,
and PigX is a lipid-binding protein with a N-terminal signal peptide, trans-membrane domain and weak hydrophilicity. Fur-
ther analysis revealed that PigX contains one N-glycosylation site and 23 phosphrylation sites with a-helix and random coil
as its primary secondary structure, which is consistent with the predicted functions of PigX such as modulating iron metabo-
lism and oxidative stress reaction, and binding small non-coding RNAs (sRNAs) belonging to the CsrB family.
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S T I A 4 R A R ] 4 A B IR
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B R A BN c-di-GMP 30N & H /52
&, &7 GGDEF &5 #5011 4n PleD 1 b —
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1.1 #Fr

S. plymuthica G3 53 &5 B 111 AR 4 b K 2 52 59 1
INFEZENTE. coli DHSa HVT IR K2 L dn B2 F
FEBES I % A7, pMD19-T AR [ TaKaRa 23
], 25 FhBR L VI T4 DNA LRS54 H Fer-
mentas 23 ), F K4 DNA Fek 32 BGA50 &, DA M
PCR 7= 4lifbi &4 H Axygen Biosciences 23 H]

Hofto A =3GR 32 0 25 SR A 28 w1 Y 20 Ar 4l

1.2 FiE

1.2.1  pigX %%  FIH DNAStar %1519
pigX-F ( 5'-CCAGCGCATCTTTATAG-3") F1 pigX-R
(5'-TTAAACGCGATAACGACG-3") , ## #8 Axygen J&
PR 2 4 B & B W 5 S B G3 L 4H DNA, DU
G3 F:H 2 DNA A, pigX- F/pigX-R A 519k
1 PCR, PCR F* W28 1% Y B W 556 16 v, K A6 1)
Ja , I Axygen 57 & 4lifk, SR 5 5 pMDIS-T i
He, T 16 CHLAE 30 min, YT 42 CHafife
L E. coli DH50 JE&AZ AL, WA T 1% Amp, X-
gal IPTG () LA -4 I ,37 Cid i di3%, SR Pkt
FIETRBE, JF 17 4 7% PCR %, PCR I 2 )7 [F]
L RO S HRE AT 1% B WE GRS L UK, LA 4
R, THTE PCR %5E Ny FHTE se BERY T 7, 76 Amp
i b 2iifh, 150 & 4 BOTORE , 25 2 B AR T2 w
Jo o KPR G3 BN 2 Y S AT R LR
1.2.2 pigXk ®9 £ hiz & F o4 FHE S FTEL
IIHTEAE Softberry (hitp ://www.softberry.com/berry.
phtml) I Neural Network Promoter Prediction ( ht-
tp://www. fruitfly. org/seq _ tools/promoter. html ) X
pigX FEPH G 1 DX b i i 90 6 AT O sh 1 I,
Expasy H'f%) ProtParam il PigX £ 1 192 F MR 4H
ATFRAEPE T, 38 35 NetPhos 2.0 Server il NetNGlyc
1.0 server 35I| T W A FIE I A0 AL A, 2 i 2ok
TMHMMServerv. 2.0 F1 SignalP-HMM Tl ] 5 Ji& 5 #)
FfE 5K, 32 H SOPMA 7347 PigX & [ 5 i) — 4
¥4, 835 Prosite T PigX AYZ5#3k, A Clustalx
1.83 B S. plymuthica G3 PigX ., E. coli str. K-12
CstD( AAC76284.1) #1 Serratia sp. ATCC 39006 PigX
(CAP08305) HEATRILLLXT , S8 )5 FIJH GENEDOC 4%
PEXS XS R AT P

2 GRS

2.1 EWWERE G3 Bk pigX EEEE

PL G3 RIE N 4] DNA MR, 5 14 pigX-F/
pigX-R 47 PCR P73, 98474 1% B AR pH eI
LKA, 5 T A K /N—30(2 375 bp) . Al L
A5 RR B PCR 97 =) 751 5 G3 SEH 41751
100%—%L, 2 375 bp HJ DNA ¥"384 F Bt 71 932
bp ) pigk B K 4 i X F1 443 bp 465 X i
H, pigX BH Gt 643 P IEMR (GenBank 55
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Box I

-35[X

ACTATATGCTTACTA AGACGCTTATGTCTTGATAAAGGGCAAAAATGAC

-10[X

GTTTTAAGGTTTCCTTCTCAGGCCTGGCTTGATAGGTTGAGCGGCACGATT
TACTGCCTTACGTTGGCGGAACGAATGAAGTGCATAGTCAGTGATTAATTA
AGAAATCAGGGTATTGAGTTGCATTCATTTGAGCGGATTCGGGGCCTTTA
TATCTCCAAAGGTGAAAATTCACGTAACCATAACGGACAAGGCACAGGG

ATG

JFHE 1( BoxI) A TN PR3 S I SoxS 45637 1,
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Fig.1 The bioinformation analysis of the 5’-non-coding region of pigX gene in Serratia plymuthica G3
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{H°4 1.0) , IF HBTUI 807 56 25 Fi 26 i 2 3 1R
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2.6 PigX AR KLEMIFIR ST S A TN
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Fig.2 Prediction of trans-membrane domain of PigX protein
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Fig.3 Prediction of secondary structure and conserved domain of PigX protein

2.7 PigX EAREIEMES

#ihS GGDEF 1 EAL 45 14 5l it 35 8 76 240 1 2 1A
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2 55 A5 c-di-GMP 194 1540, (H-dL A 3
IS o-di-GMP {5 ZE I T AR, AT
fift S. plymuthica G3 PigX M HARTRE, W ATHESE 2 4>
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FIE. coli K-12 CstD 5 G3 PigX #E47 [ IR L X, E.
coli K-12 CstD W4 GGDEF 1 EAL 45 ¥y, {55
DGC 1 PDE {1, &A% CsrB/C WK S LR E
PE . Serratia sp. ATCC39006 PigX [F#: &7 GGDEF
I EAL 258938, A c-di-GMP BEB2 — Fa G 1Y 2 fE,
S 5AESERRAERNEY AR, SR =4
PLSSHEY) B0 T 7K LA A RETR T CseB [
P RsmB sRNA 73T 155 [lVR Hoxd 45 SR 22
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(Kl 4), #HLZF,S. plymuthica G3 PigX 5 Serratia
sp. ATCC39006 PigX &R [FITHIE(63.0%) ETES
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PigX Fll E. coli K-12 CstD f) GGDEF &5 a3h <y 5k
J¥ /N J& GGDEF, 43 %Il & FHDSF , YHDSF #l HFDSF .
Serratia sp. ATCC39006 PigX 1 E. coli K-12 CstD P
FHBA DCC IEE" T GGDEF S5kt <y ik
FEARARL, 4 S. plymuthica G3 PigX WA HERA DGC
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PigX Ml E.coli K-12 CstD (%) EAL 254 3k dh (% 5F 5L
FCEEHIL, 433124 ELM ELL il ELM (& 4 HhO5HETD)
Serratia sp. ATCC39006 PigX FA PDE it 1 E. co-
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PigX_ATCC39006: = - 77
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CsrD_K-12: iV R L{SR OV A GO Efl RApY REESI VId G T EW Dl SEE AL DI L 11310 Tjelt A REQGISS R L DT L I RfE Y AAQ DKL
240 * 260 * 3 * 300

PigX_ATCC39006: TGLNNRLFFDEQL EREEsY GTHGVVMMIRLPDFE i Gifeleg T - Fds NLLSTFVLRYPEALLARYNIEEEIN
PigX_G3: TGLNNRLFFD e G SHG IVMMVRLPD R CRETE v Q EIRg NLLSTFVMRYDRALLARYE|IEERIY
CsrD_K-12: TGLNNRLFFD EReRaN GTHGIVMMIRLPDFNG LIS TR Gttals v = Fe) MNL.LSTFMMRY e ALLAR YA JEERIIA]

I

* 320 * 340 * 360 * 380
PigX_ATCC39006: SDFBNLLPHRTLKER : D L. Oply 5 R B SCOSH EAEEATRNART.QG : 385
PigX_G3: smﬂ LLPHRTLKEADE IA )0 A I DS L Pl REES3 K 0. A\ Fl8 A T REs AR T.Q G : 379
CsrD_K-12: SDFBELLPHRTLRKEAISS I Al Dl 1. 8de3 RiS o rT] A FE AT RN AR 1.0 GE NE WlEERE

* 400 * 420 * 1 440 * 460
PigX_ATCC39006: [ vy DRV O KGRGEVEWRTLLEGM LERGGPRLYQKPAITREG) BAEYMPLVEQ zE . 462
PigX_G3: vy DEQVPERGRGEVEKWRTLLE B RGGPRLYQRPAVTIHEQS IS EYMPL VS Q) 2] . 456
CsrD_K-12: B yDsls 1. PEKGRGEVRWRTLIE RGGPRLYQRPAVTISEGRVHHRELM®RIFDGH A EYMPMVEQ) = @ 459
* 480 * 500 * 520 * 540
PigX_ATCC39006: YDR RS Th T paticlw D Fat 1. AlTp= = Fifz W L Ri3 QEREG RS R T} ELAEA DV Qi Tfe el -l - 539
PigX_G3: YDRESE ISR 2 305 TR = TR C & R CERNE R ELAEADVEQH Ijs PVLRLLEEENKR]
CsrD_K-12: YDRjll® I SR a8 W DERN 1. AT(e E IRER 3 CEREQR ELAEADVEEQH IERL{E PV IR L VIEEERRI)
* 560 * 580 ®

Plgx*ATCC:&gOOﬁ E g:g‘:ﬁ - --‘ : 6]6
PigX_G3: GERLAVEQAGLTVVSH RSIEVEIVELHPGLVRE v FARYS VR TIEN EWQ TR G
CsrD_K-12: BT G RVAVRQAGLTLVS! RBINVELLELEPGLVRE 8V Y ARG VR SREEWQTIEENJK]

620 * 640
PigX_ATCC39006: 8 K G VR GGQGDFFASSE PVIESRETE KK Y Sis REN VI L2
PigX_G3: BE RGIMGGQGDFFAEFPTIMEE KK Y Sl : 643
CsrD_K-12: RGVMGGQGDFFASSQPD KK Y Sis R VIR

JrHE 1103 GGDEF 4543k P iy PR~ AL AL T, O HE TR THARSR EAL Z5 M5 R <F 10 A FERREE Y
4 8. plymuthica G3 PigX 5 Serratia sp. ATCC39006 PigX .E. coli K-12 CsrD B EEE 5 iR bk 3
Fig.4 Alignment of amino acids of S. plymuthica G3 PigX with Serratia sp. ATCC39006 PigX and Escherichia coli K-12 CsrD
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PR AR SR N D R U0 AE G, I g2
FFO S5 87 , 2B G3 BBk PigX 2K 1 BT Y — 45 1)
H BB E 7 51.32% , TR G 1 o5 22.08% , Ui W]
PigX AL G IR E RIERE, A5, S, ply-
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fEf%5 CstB Al CsrC (RsmB 1 RsmC (1) [A] Y5 47 ) 4%
Bk R R To 55 & B Serratia marcescens
2170 B Csr 2455 E. coli WA AR & BRI , i
ik S. marcescens ) Csr BEMEVRE E. coli Csr 2E74K,
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ATCC39006 PigX A 1R i A4 [ 54 |, T Serratia sp.
ATCC39006 PigX HAFEA# c-di-GMP 1R R — i il
wbE, L, S. plymuthica G3 PigX A Al Ggif i Rsm
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