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Problems With Controling TB.

dCo-infection with HIV
dLow efficiency of BCG vaccine
dFault accessibility rapid diagnostic methods

dEmergence of resistant strains of M. tuberculosis to
anti-TB drugs




dInnate immune response.

dTissues exposed to
microbial attack are
synthesized.

dInhibit or slow the growth
and help as allies in
mechanisms of natural
and adaptive immunity.

l Antibacterial, antifungal, antitumor and anticancer \
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IN SILICO DESIGN OF
ANTIMICROBIAL PEPTIDE
ANALOGOUS




BIOINFORMATIC DESIGN: Native peptides MM
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Secundary structure prediction

Peptide Sequency/Secundary structure
Bombinin GIGALSAKGALKGLAKGLAQHFAN

Maximin 1 GIGTKILGGVKTALKGALKELASTYAN
Trnaan ) E—— - m
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MUSTRIY PSSpred (Protein Secondary Structure PREDIction) is a simple neural network training algorithm for accurate protein secondary structure prediction. It first
SEOMER collects multiple sequence alignments using PSI-BLAST Amino-acid frequence and log-odds data with Henikoff weights are then used to train secondary
FO-MD structure, separately, based on the Rumelhart error backpropagation method. The final secondary structure prediction result is a combination of 7 neural
ModNefrr network predictors from different profile data and parameters. The program is freely downloadable at the bottom of this page
REMO

PSSpred on-lin
SPRING Rrag.on=ne
COTH Copy and paste your sequence here (<4.000 residues, in EASTA format)
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POSITIVE CHARGE
C-t : Membrane Interaction
N-t: DNA or RNA Interaction

N-terminal :G,I,LK,L
C-terminal :K,G,C,R

N and C terminal high
frequency : Ky R

http://aps.unmc.edu/AP/main.php

A server for the prediction of the antibacterial peptides

Submission form for prediction of antibacterial peptides

Protein Sequence name [Optional]

Paste a Protein Sequence In plain or standard format

OR
Upload Sequence file

Sequence format

Terminus

@ N-terminus ¢ C-terminus ) NC-terminus
Method

® SVM Threshold o

AntiBP serv pping the
native pepti uence by

15 a.a length

Antimicrobial Score

http://www.imtech.res.in/raghava/antibp/index.html
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in silico Bombinin analysis

Sequence Antibacterial Charge
Score
GIGALSAKGALKGLAKGLAQHFAN N.A 3
CCCCCCHHHHHHHHHHHHHHHHHC

GIGALSAKGALKGLA 1,000 2
IGALSAKGALKGLAK -0.318 3
GALSAKGALKGLAKG 1,101 3
ALSAKGALKGLAKGL 0,705 3
LSAKGALKGLAKGLA -0.692 3
SAKGALKGLAKGLAQ 0,638 3
AKGALKGLAKGLAQH 0,327 3
GALKGLAKGLAQHFA 0,437 2
ALKGLAKGLAQHFAN 0,103 2
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Analogous peptide

Blank peptide
(Bombinin-A) ‘

(Bombinin-B)
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in silico Bombinin analysis MM

) GALSAKGALKGLAKG  (1,101) Bombinin-A (+3) | Blank peptide
CCCCHHHHHHHHCCC
b) GLKSAKKALKRLAKK  (2,715) Bombinin-B (+7) BECTIl ot e
CCHHHHHHHHHHHHC

Helical Wheel
representation:
amphipathic
structure
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Polar face

ACID ~ BASIC
http://rzlab.ucr.edu/scripts/wheel /wheel.cgi NON FOLAR POLAR UNCHARGED . .



http://rzlab.ucr.edu/scripts/wheel/wheel.cgi

in silico Maximin 1 analysis aSns
GIGTKILGGVKTALKGALKELASTYAN
CCCCHHHHHHHHHHHHHHHHHHHHHCC

® GVKTALKGALKELAS  (1,054) Maximin 1-A (+2) | Blank peptide
CCCHHHHHHHHHHHC
" GVKRALKGRLKKLAK  (3,028) Maximin 1-B (+7) [ \SUSpSSSap—
CHHHHHHHHHHHHHC

Helical Wheel
representation:
amphipathic
structure

3.88@125.6

N

Polar face

. . NON POLAR POLAR UNCHARGED ACID . BASIC
http://rzlab.ucr.edu/scripts/wheel /wheel.cgi @ o
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CHEMICAL CHARACTERIZATION

HPLC-RP

C-18 column and Sepak C-18 column
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MALDI-TOF
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PEPTIDE MW (Da)

Bombinin-A 1341,8
Bombinin-B 1640,3
Maximin 1-A 1485,68

Maximin 1-B 1665,63







M. smegmatis mc2155 viability in presence
of Bombinin and Maximin 1 modified
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Estimated by MTT assay. The analogue peptide Bombinin-B has 600
ug/mL and Maximin 1-A 150 ug/mL, it shows the increasing positive { 16 J
charge and helical structure improvement antimycobacterial activity.




Hemolytic activity in presence
of Bombinin and Maximin 1 modified
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In the hemolytic assay, Insulin was used as unrelated peptide and
kanamycin as reference control therapy against TB .The haemolysis
percentages not surpassed 10% in the most of peptides.




The modified peptides don’t shows inhibition of Basal
ATPase activity in the M. smegmatis mc?155
membrane
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The antimycobacterial activity of the peptides depends of inhibition of
some ATPase enzymes, which are essential for the cell viability and

holding proceses crucial to cell function.
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Citotoxity activity over murine macrophages
in presence of Maximin 1 modified

Ly (ug/m)

Bombinin-A
Bombinin-A
Maximin 1-A
Maximin 1-B

8366
3211
4286

332,9

All peptides shows citotociticy using higher

concentration comparate with the results in
minimal concentration inhibitory test

Murine macrophages Celular line J774

Alamar Blue method




CONCLUSION

Overall, it was determined that the design of peptides
doing changes in its primary structure to improve
features like helical structure, antibacterial and charge
value, allows the development of new strategies for
designing antimicrobial peptides as antituberculosis
compounds.
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