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ABSTRACT
Verotoxin is a toxin produced by some strain oftiésichia coli bacteria. Verotoxin also known
Shiga-like toxin. Two types are of Verotoxin arewn as SLT1 and SLT2. The Verotoxin or Shiga-
like toxin associated with hemolytic-uremic syndedmhuman. This toxin is a multi-subunit protejn
made up one molecule of A subunit responsiblenfatdxic action, while other five molecules of the
B unit responsible for binding to a specific celeceptor. Present study is being performed towafds
understand and structure prediction of this toxiotpin. Verotoxin structures of both subunits afe
being predicted through homology modeling. Threeedisional structures are being predicted afd
validate through various online modeling tools asdver.
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INTRODUCTION

Shiga toxin or Verotoxin is a highly toxic
protein, produced by some strain Bfcoli*>,
TheE. coliversion of the toxin was named
"verotoxin" because of its ability to
kill Verocells (monkey kidney cells) in
culturé®.  Shiga-toxin-producing Escherichia
coli (STEC), 0O157: H7 has the strongest
association worldwide with HUS This toxin
has a multi subunit protein made up one
molecule of A subunit which has Mw about
32000k DA and responsible for the toxic action
as it's a toxic protefft®. While other B subunit
of this protein contains 5 molecules Mw about
7700 kDA. A subunit responsible for toxic
action, B subunit responsible for binding to cell

membrane or receptdfs2 When verotoxin
enters into cell, A subunit of verotoxin interacts
with the ribosomes to inactive th&inThe A
subunit of Shiga toxin is an N-glycoside, which
bring modification in RNA component of the
ribosome to inactivate it and bring a halt to
protein synthesis leading to the death of the
cel™™. More detail about structure and its
interactivity can be predicted with structure
prediction. In this present study verotoxin is
being performed through homology modeling
and structure also being validatgtf
Homology structure of verotoxin provides the
information about its structure, twisting
and other protein related properties.
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Homology modeling of this toxin provides some
visual information about its structure and
physiochemical properties also can be predicted
with the help of appropriate todt€° After
modeling, structure is being validated and
discussed in present study.

>Sequence of A subunit of Verotoxin
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MATERIAL AND METHOD

Sequence Retrieval

The amino acid sequence for verotoxin was

obtained from NCBI server with accession

number ADF78102.1 for subunit A% And

sequence for subunit B was obtained with same

server with accession numb&bB77951. 2.

MKCILLKWILCLLLGFSSVSYSQEFTIDFSTQQSYVSSLNSIRTAISTPLEISQGATSVSVINHTPPGSYISVGI
RGLDVYQERFDHLRLIERNNLYVAGFVNTTTNTFYRFSDFAHISLPGVTTSMTTDSSYTTLQRVAALERSG
MQISRHSLVSSYLALMEFSGNTMTRDASRAVLRFVTVTAEALRFRQIQRERLALSETAPVYTMTPEDVDL

TLNWGRISNVLPEYRGEAGVRVGRISFNNISAILGTVAVILNCHHQGARS\RAVNEESQPECQITGDRPVIKI

NNTLWESNTAAAFLNRKSQSLYTTGE

>Sequence of B subunit of Verotoxin

MKKMFIAVLFALVSVNAMAADCAKGKIEFSKYNEDNTFTVKVSGREYWTNR WNLQPLLQSAQLTGMTV

TIHSNTCSSGSGFAQVKFN

Homology modeling prediction:

Modeling for both A and B chain was performed
using SWISS-MODEL Workspace  with
automated mod@ After entering of amino acid
sequence model for target protein was built for
each subunit. Automatic mode provides the
modeled PDB file, with other model’s
informative detalils.

Physiochemical analysis

The physiochemical properties of Verotoxin
were analyzed using ProtParam tools.ProtParam
is online tool and easily accessible through
ExPasy web URL addreés>

3D structure visualization

Three dimensional structure of each subunit of
Verotoxin was predicted using SWISS-MODEL
Workspace, and modeled PDB file of each
protein subjected to visualization. Structure
analysis and visualization was performed using
PyMOL softwaré®?’. This software provides the
structural information of modeled proteins in
different form.

Validation of model:

After model built the validity of the predicted
3D model, the PROCHECK server was udéd
This tool calculates the phi®) and psi ¥)
angles thus generate a Ramachandran plot for
the model®®

RESULT AND DISCUSSION

The physiochemical properties of both subunit
of verotoxin were analyzed using ProtParam
tools and after analyzed, results were obtained
and shown in Table 1. The 3d structure of
verotoxin is modeled by SWISS-Workspace in
automated mode. Homology model was
validated by PROCHECK server. PROCHECK
summery listed in Figure 1 and 2. Model
validation result shown in Table 2, while plot
shown in Figure 3 and 4. The 3d structure of
verotoxin was predicted by PyMol in color form.
3d structure of subunit A reveals in Figure 5,
while 3d structure of subunit B of verotoxin
revealed in Figure 6.

Table 1: Reveals the different physiochemical propées of Verotoxin, Predicted by Prot Param tools.

Physiochemical analysis Subunit AVerotoxin SubuniB of Verotoxin
No of amino acids 319 87
Molecular weight 35570 9650.1
Theoretical pl 8.35 9.34
Instability index 38.96 33.42
Aliphatic index 93.20 77.36
GRAVY -0.042 0.028
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o <<< P R OCH E C K S UMMAR R Y >>>--------- +
I I
| input_atomonly. pdb 2.5 296 residues |
I I

*| Ramachandran plot: 80.4% core 14. 1% al | ow 3. 3% gener 2.2%disall |
I I

*| Al Ranachandrans: 23 label l ed residues (out of 294) [

+| Chi 1-chi 2 plots: 1 label | ed residues (out of 165) [
| Main-chain parans: 6 better 0 inside 0 worse [
| Side-chain parans: 5 better 0 inside 0 wor se |
I I

+| Residue properties: Max.deviation: 5.0 Bad contacts: 1]

+| Bond | en/ angl e: 4.2 Morris et al class: 1 1 2|

+| 1 cis-peptides [
| Gfactors Di hedrals: -0.28 Covalent: 0. 37 Overall: -0.02 |
I I
| Mc bond lengths: 100.0%wthin limts 0. 0% hi ghl i ght ed [
| Mc bond angles: 97.6%wthinlimts 2. 4% hi ghlighted [

*| Pl anar groups: 82.0%within limts 18.0% highlighted 3 of f graph |
I I
S +

+ May be worth investigating further. * Worth investigating further.
Fig. 1. Summery of model validation of A subunit ofVerotoxin.

o <<< P R OCH E C K S UMMAR R Y >>>--------- +
I I
| input_atomonly. pdb 2.5 68 residues |
I I

*| Ramachandran plot: 88.3% core 10. 0% al | ow 0. 0% gener 1.7%disall |
I I

+| Al Ramachandrans: 1 labell ed residues (out of 66) |
| Chil-chi2 plots: 0 labelled residues (out of 40) [
| Main-chain parans: 6 better 0 inside 0 worse [
| Side-chain parans: 5 better 0 inside 0 worse |
I I

+| Residue properties: Mx.deviation: 4.0 Bad cont acts: 0 |
+| Bond | en/ angl e: 4.0 Morris et al class: 1 1 2|
I I
| Gfactors Di hedrals: -0.10 Covalent: 0.41 Overal |l : 0.10 |
I I
| Mc bond Iengths: 100.0%within limts 0. 0% hi ghl i ght ed |
| Mc bond angles: 97.8%wthinlimts 2.2% hi ghlighted [
+| Pl anar groups: 92.0%within limts 8. 0% hi ghl i ght ed [
I I
o o m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmm e +
+ May be worth investigating further. * Worth investigating further.

Fig. 2: Summery of model validation of B subunit ofVerotoxin.

Copyright © April, 2016; IJPAB 342



Anil K. Singh

Int. J. Pure App. Biosc# (2): 340-345 (2016)

ISSN: 2320 — 7051

Table 2: Contains the model validation details, vadlated by PROCHECK server.

Protein/ subunit Subunit A of verotoxin Subunit B d verotoxin
Number of residues 80.4% 88.3%
in favoured region
Number of residues 14.1% 10.0%
in allowed region
Number of residues 3.3% 0.0%
in outlier region
Residues in 2.2% 1.7%
disallowed regions
Total 100% 100%
Ramachandran Plot Ramachandran Plot
v input_atom_only . St input_atom_only .
] | j
z Z
el - —
g -— ] .
-1354* . l..f_u' H'_'T.:"' 2 -l'l | .
ik | — | = -
-ik0 -135 do s [ s % 135 150 135 1%0
Phi (degroes) Phi (degrees)
Fig. 3: Ramachandran plot of A subunit. Fig. 4 Ramachandran plot of B subunit.
Fig. 5: 3D structure of Verotoxin (A subunit).
Copyright © April, 2016; IJPAB 343



Anil K. Singh Int. J. Pure App. Biosc# (2): 340-345 (2016) ISSN: 2320 — 7051

Fig. 6: 3D structure of Verotoxin (B subunit).

CONCLUSION

Present study was performed as Homology
modeling, analysis and validation of the
verotoxin, that's reveals the various
physiochemical properties of verotoxin as toxic
protein. As we find, verotoxin has two subunit
while modeling of each subunit performed and
reveals the 3d structure which provides the
information about its structure virtually in

different form. Structure predicted and images of
this toxic protein predicted in color cartoon
form. Structure of Verotoxin can be further
analyzed for protein-protein docking or other
protein-protein interaction activity.
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