HEFEWA(MAR), 2013 4, % 2 4%, No.9, 1-7
Jisuan Fenzi Shengwuxue (Online), 2013, Vol.2, No.9, 1-7

http://cmb.biopublisher.cn

W et
Research Report

MEMNTEIAH Allochromatium vinosum F] SoxB T EHH SoxYZ E&
MIAZ B IS5 0

Sujay Ray B, Angshuman Bagchi =
BRI Je KL 5Bt &, A, ghkiy, ENfE;
B HAER: angshuman_bagchi@yahoo.com; D fE#
TR T, 2013 4F, B2 4%, oM doi: 10.5376/cmb.cn.2013.02.0009
A IR VAYE S K R AE Computational Molecular Biology o BUKHERAUITA ANAZALMVF AT, K Creative Commons Attribution License HX
X HBATERA, AP SCRIRR R 564 . REXEEA R S5 R, BBUE NSV IRRIE 2 =00 TR i S5 A 1 S o o o0 SR AR
B, 1 AT R SR
25 A

Bagchi et al., 2013, Structural Analysis of the Mode of Interactions of SoxB Protein with SoxYZ Complex from Allochromatium vinosum in the Global
Sulfur Oxidation Cycle, Computational Molecular Biology, Vol.3, No.1 1-5 (doi: 10.5376/cmb.2013.03.0001)

W OB AR R R R — P 4R I TG DA B4R AT 1 AR L B R RS, IR S A AR K E
B Fh B FE R A AL A 1T . 0-ZTETH Alvchromatium vinosum (A.vinosum ¥ A.vino)f) sox & [Rl#% 3= B4 St A R B AL I8
JE 8L o I AN PR ) S B R S SoxY, SoxZ Fll SoxB. SoxY 7E SoxS M BN T 5Hil B 1454, SoxB s R —HMAKEA,
IR — 7> FIRER 2R S5 724 Sox Y- ik, fEHRTMAR T, [FUREEE O T2 SoxY Ml SoxZ W =4k454, HT
FFHIKEIR K, AL SoxB 1) 5% H RN C Kim 4l il L4l i YR s e i, it 2 A - A BRI HEE T SoxYZB
WA, FF BAEH & A TAEEAE AT ENLEP.LOMS RS ML E TS 5 OE & A R 2 M7, SoxY, Socks fl
5" A% R I 2 7] BRI AR B AR FH AN SoxB 8 Y C-AR i 45 #4383 Bl i S8 A 5 - SoxB 5 SoxYZ E-&WAH BAF A T RE L4
FIHLH DAB R TS E.

BRI TR, BRSPS, FURER, Sox BT, BiEL

Structural Analysis of the Mode of Interactions of SoxB with SoxYZ
Complex from Allochromatium vinosum in the Global Sulfur

Oxidation Cycle

Sujay Ray B, Angshuman Bagchi =

Department of Biochemistry and Biophysics University of Kalyani, Kalyani, Nadia, India;

Corresponding author, angshuman_bagchi@yahoo.com; P Authors

Abstract Microbial redox reaction is a very essential reaction to maintain for the recycling of sulphur to maintain the
environmental sulphur balance. These oxidation process is conducted by a large number of phylogenitically diversed sulphur
oxidizing bacteria. The sox gene cluster of a-proteobacteria, Allochromacium vinosum (A. vinosum or A. vino) are mainly
responsible for microbial redox reaction. The main proteins of this process are SoxY, SoxZ and SoxB. SoxY binds to sulfur anions
with the help of SoxZ. SoxB is a heterodimeric protein, which then hydrolytically releases one molecule of sulfate to yield a
SoxY-persulfide. In the present work, homology modeling has been used to build the three dimensional structures of SoxY, SoxZ.
Due to large sequence length only 5'-nucleotidase C-terminal domain of SoxB has been modelled by homology modeling. With the

help of protein-protein docking complex structure of SoxYZB is formed and using Protein interaction calculator (P.I1.C) webserver

the amino acid residues of these proteins involved in the

gﬁaﬁﬁ : 2013 i%g 12 interactions have been identified. The interactions between the
ZH#: 2013 4F 06 H 19 H , _ . _

ERAW: 2013 408 A 30 H SoxY, SoxZ and 5'-nucleotidase, C-terminal domain of SoxB
REEWH: L proteins are mediated mainly through hydrogen bonding. The
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probable biophysical mechanism of SoxB interaction with SoxYZ complex has been identified.

Keywords Docking simulations, Environmental sulphur balance, Homology modelling, Sox operon, Sulphur oxidation
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(R 2 i ) — L BT Sox 85 FEE 41 5T A.vino H1i
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& B HEL), HARER 2 5 4l X 4807 Bl g i
Sik(El 1),
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T RN a-1RE, BATEMITC AL Y = A A A
Figure 1 Model structure of SoxY protein from 4. Vinosum
Note: With distinct secondary structure showing as a-helix, B
sheet and random coil
1.2 SoxZIJ G5tk

SoxZ [ B 5 1 J2 104 /> 82 25 1R ik 2 (1 1 2
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HERIR e 45 A 2 R (FE2) o

K23k H A.Vinosum ] SoxZ & [ IR RY 45 44
RN Na-MEE, BT TS =R R 1 R gE R

Figure 2 Model structure of SoxZ protein from A. Vinosum

Note: With distinct secondary structure showing as a-helix, B
sheet and random coil
1.3 SoxB Cin g5t N) 4E i

SRZHRR IR AR S5 IR, SoxBHIC- AR i 4h
R 138 S BRI FE I K EE H, T &5 5
SoxBI &5 H AR ARAL . W8 FABR AT BRT AR R /K e I 1Y) 2
F(PDBAYAG: 2WDC; Sox Bk 1 A%E) I L B
ANRTIRNE,  PEEMRFEM R RIERE . FERY
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63~68, 71~81, 114~122 NIEE45H), 26~31, 36~40,
46~50, 95~99, 133~136 APHELE ). WEHEAIPHE X I,
= B 78 28 [ X 4 (E3)

K3 A.Vinosum[f]SoxBHE [ ¥ C oA 3 45 1 3 AN S A% T BRI 1)
B G H
e SR oM, AT S ATC R H =R [F ) A
Figure 3 Model structure 5’-nucleotidase, C-terminal domain of
SoxB protein from A. Vinosum
Note: With distinct secondary structure showing as a-helix,
Bsheet and random coil
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(&14).

K4 SoxYZE &M ) M5 HIREF A HAEH], BoRfE
AW SoxBHIC A ity 45 # 38 (Hi (1)
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Figure 4 Interaction of SoxYZ complex (yellow) and
5'-nucleotidase, C-terminal domain of the SoxB (blue) are
shown in the complex
2R
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SoxYZH F & AW = 4k 45 K FISoxB K C IR Hify 45 14)
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MNCBIFZ B 04 % (Ace. No. NC_013851)3515,
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J5i H 5 PE ik AT BLAST RA4R 31 H T+ [RVE PR L 1) &
&R . Chlorobium Limicola F Thiosulfate Phylum
(145 5L i 7R 5K H Paracoccus Pantotrophus (PDBAYAL:
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Table 1 Protein-protein side chain-side chain hydrogen bonds

POS CHAIN RES ATOM POS CHAIN RES ATOM
41 Y THR 0Gl1 49 X GLU OE1
81 Y ARG NHI1 50 X HIS NE2
81 Y ARG NHI1 50 X HIS NE2
81 Y ARG NH2 50 X HIS NE2
81 Y ARG NH2 50 X HIS NE2
81 Y ARG NH2 53 X ASP OD1
81 Y ARG NH2 53 X ASP oDI1
81 Y ARG NH2 53 X ASP oD2
81 Y ARG NH2 53 X ASP oD2
18 z LYS NZ 68 Y GLU OE1
18 z LYS NZ 68 Y GLU OE2
62 z SER 0G 53 X ASP OD1

K H W FABRAT B I B /K R B Soxb (PDBARAS: SoxB
SERIRII2WDC ABE) X 4 iR g5 4, ¥ 41 R —
P44 % . ¥J7 R 2 (RMSD)H T L BRIk B B
FIG, SRR 0T B 1 e A TS P R b i
MME, BB, HBSE FEROR, A, (M
Discovery T F 8 {1 3L Hi b B 17 AR K B /M = 4 45
PSR EE R, B EIA30.0001 RMSHE . BT
RE 1 fpe /MU ERE FHCHARMM /337 Fl 8 1 5 14 3]
8 52 1% (Brooks et al., 1983).
32 RRIE

fd I Prosa webJii 45 #% v A AMA R AL 8
HIZPEy Z-VF 53 AR R IR GE K6 A A AN B0 Tl A5
25 (Sippl, 1993)« TRAF RS 2% FH TSI A0 2
SRR, A R KRIIA R EkC o 14
[k F . VERIFY3DH] T4G 7 = BRI 1) s R R
5RFEME I (Eisenberg et al., 1997). {#H/PROCHECK
WX 28 R 55 4% 49 AT A5 784 Fll Ramachandran & 1) 57 /& 4k,
25 & (Laskowski et al., 1993). f{ERamachandran /]
H, FEAS FuVE B X A R 5k 5 (Ramachandran
and Sashisekharan, 1968).
3.3 TR

N T HEFESoxYZ K & B AN S A% H BRI 2 [A] (1)
MEAEH, B ACluspro 2.05%F#:SoxB CAR b 4h
¥ 38 . SoxY Ml SoxZ & [ 1 1% & (Comeau et al.,
2004). Cluspro 2.05&—58 4 H AL 2T 25 (1)
B A 2R 1 6HEFE I (Comeau et al., 2004). SoxY
HISoxZ £ F IR 42 45 K 71 IR 5 5" 4% 1 IR g ) 445 44
BERUHE,  A.vinol1]Sox B 1 (1 C-A iy 25 K ek A5 FH
Cluspro 2.0%5 1 -2 F BN IR &5 2 0 42, 3
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Cluspro 2.0 /=L % Bk B 52 MBI A4S
PRI, . B €07 A AR S s B R 45 4y v i
¥, BUOAEAERTA AT BE N 450 o B B 7%

FOT R A 40 AT o 185 {8 FH CHARMM /3% (1) 5%
T BERORAE & A R S Y E R B AR S
e & i /MbE(Brooks et al., 1983).
34FAR-EARMELERRTHE

AV 2 PR AR L THELAL(P.LC) R 2% I
AR ZESoxY, SoxZ Fl1SoxB&h sk [a] (IAH EAE
Mo PLC MZ8 k555 e 72 K i ik B 1 o =4k 25
R LATH SRR LA F AR 2R I 2% e 55 4% 4940 —
BusE. BUKMHEAER. STHEEEN. J8. 5F
WR-T5 B AR EAE . J5 - AH BAE AT 5N
B A i 2 (8] B BH B -nAH B AF F (Tina et al.,
2007).
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R A RV 5 A &R
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TBENE S5 LA S DBTHE B AE W15 JE 2 R At B0t
SHEHR
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