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Combinatorial Library Generation of Tumor Necrosis
Factor Inhibitor using Vlife MDs 3.5
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Abstract — Tumor Necrosis Factor-alpa (TNF-A) is a cytokine  When the cytokine production increases, infection enters the
critical for effective immune surveillance wherein cytokines are  ploodstream and ensures systematic edema which result in low
usually associated with inflammatory process which in turn  hjood volume, hypo protein anaemia, neutropenia resulting in
causes many dlinical problems associated with autoimmune — o.o0n failure and ultimate death[5]. Tumor Necrosis Factor
disorders. The present investigation was aimed to generate a . L

i o ) ) . . (TNF) promotes inflammatory responses which in turn causes
combinatorial library with eight TNF inhibitors in terms of f the clinical bl iated with .
creation, physico chemical characterization, alignment, 2D many of the clinical pro ems ass_o_uate Wlt_ aut0|mmu_rie
QSAR analysis and bar graph visual pattern for chemical disorders such as rheumatoid arthritis, ankylosing spondylitis,
diversity among the molecule using Vlife M DS3.5. Crohn’s discase, Proriasis, Hidradenitis suppurativa and

Refractory asthma[6].
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The investigation was aimed to recognize inhibitors
|. INTRODUCTION of TNF-A and create a combinatorial library using Vlife MDS
3.5. There are many evidences for suppression of TNF —-A
It has been widely accepted that combinatorig?roduction. Remission induction after pentoxifylline treatment

chemistry was born in the early 1980s when Mario Geyseiﬁ, a patient with rheumatoid arthritis showed suppression of
Melbourne, Australia invented the pin method in whicHNF — A production by activated macrophages, Th-1
simultaneous synthesis of diversified peptides gave rise to tigsponses of T cells and fibroblast proliferation and
first combinatorial libraries [1]. Combinatorial library methodgnetalloproteinase production [7].

were first applied to peptides, synthetic oligomers, small

molecules and oligosaccharides. The method of library Il. MATERIALS AND METHODS

preparation depends on the type of library desired and

involves three main steps such as (a) Preparation of the ||brE@¢Sta format of TNF of Arthritis was retrieved from SWiSSprOt
(b) Screening of library components (c) Determination of th@atabase.

chemical structures of active compounds [2]. The main

. . . . . >sp|POL1373|TNFA HUMAN Tuwor necrosis factor OS=Homo sapiens

objective of library design is to reduce the number o peeq sv-1
molecules without decreasing the diversity of the |ibrary' MSTESMIRDVELAEEATPEKTGGPOGS RRCLFLSLFSFLIVAGATTLFCLLHF GVIGEQR
EEFPRDLSLISPLAQAVRS SSRTPSDEPVAHVVANPQAEGQL QWLNRRANALLANGVELR

DNOLVVESEGLYLIY3OVLFRGOGCPS THYVLLTHT ISR IAVI YOTEVNLL SATKESPCORE
Tumor necrosis factor — a'pha (TNF_A) is aTPEGAEAKPL\JYEPIYLGGVFQLEKGDRLSAEINRPDYLDFAESGQVYFGIIAL

pleiotrophic inflammatory cytokine which was isolated by

Carswell, responsible for necrosis of the Sarcoma Meth A [32‘. _ E|ght r_latural inhibitors SL.JCh as Apo_ptags,
. . o r}g|0tensm, Lipoxygenase, Motapione, Pentoxifylline,
TNF — A is an acute phase protein which initiates a cascade 0t . . .
. . . Rolipram, Talidomide, Zardaverine were selected for Tumor
cytokines and increases vascular permeability thereby _ _ ) .
L . . . ._necrosis factor A protein using KEGG and Literature database
recruiting macrophage and neutrophils to the site of infection, ) . . .
. ) . . and the template molecule were identified using V-life MDS
TNF-A participates in both inflammatory disorders and non
: - . 3.5 software.
inflammatory origin. Exogenous and parasites factors from

bacteria, viruses and other cytokines [4]. ) L ) )
% [4] Combinatorial library was generated using V-life

Aarupadai Veedu Institute of Technology feadGrow module and various descriptors were identified for
Vinayaka Missions University the template molecule using QSAR.
vineeth_2001@yahoo.com

A worksheet was developed for training and testing
set with descriptors as independent variables.
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Library Generation Dialog

I1l RESULTSAND DISCUSSION

Tumor  Necrosis Factor (TNF)  promotes

“hoose Templates: | C:\Documents and Settingstadm Erowse. ..
Choose Direckory: | CDocuments and Sekkingstadm Erowse. ..

Mornodented Groups |

EBidented Groups |

Substitution Sike: Class Lisk: Groups For Substitution

. . . ester -~
inflammatory responses which in turn causes many of th mv E
clinical problems associated with autoimmune disorders suq| |1 S Gl

; i ; i ) mc clobutadicne | |carbos
as rheumatoid arthritis, ankylosing spondylitis, Crohn’s Crorams foral velobus Zmups ‘S?SE };'uilane

disease, Psoriasis, Hidradenitis suppurativa and Refracto
asthma[6]. The inhibition can be achieved with a monoclona

MMFF Charges - Seleck all

Start numbering Descloct Al |
generated molecules

Ackions on Sroups

Delete Selected |

. . .. R . From: Iﬁl p—
antibody such as infliximab (Remicade)[8], adalimumabj = A9 Selecked e
. . . . . Sawe Molecules Im Format
(Humira), Certolizumab pegol (Cimzia) and golimumab| | < mos & ez set Filters. .. |
(Simponi) or with a circulating receptor fusion protein such as oK | cancer | nele |

etanercept (Enbrel)[9]. Fig — 2: Library Generation Dialog

. S An attempt was made to calculate the physico
In the present study, eight natural inhibitors such agemical properties of the descriptors and the alignment with

Apoptasis,  Angiotensin,  Lipoxygenase,  Motapioneye independent descriptor are shown in the Fig - 3
Pentoxifylline, Rolipram, Talidomide, Zardaverine were

selected for Tumor necrosis factor A protein using KEGG ar i

Literature database. The template molecule were identifig F“De T“H“E‘Z ;;g g\”“:n Decioobon Movese bobas e
=
using V-life MDS 3.5 software (Flgl) Clinical appllcatlon of }11:12,2,0\12:127271\13:1,2,2,2\14:12,2,3\15:12,2,4\15:T,z,z,5|17:12,2,5\15:12,2]\19:1210\zo:uj,l\zuTJJJ\ZZJ
anti TNE dru gs finhibitors for rheumatoid arthritis wad itemp0001 mol | 18,9700 00000 0000000 0000000 0.000O00 0000000 0.000000 | 0.0DGAD (400000 D.000000 060000 0.000A0 .00
Ztenponz.nol | 19,2840 2000000 1000000 0000000 0.000000 0000000 0.000000 0,000 0.000000 0000000  .OOOD0  0.000000 .00
demonstrated by M arc and Ravinder[lo] and won the 20 Stemp0003.mol2 |19.284000 2000000 1000000 0000000 0.000000 0.000000 0,000000 0000000 0.000000 0000000 0.000000 0.600000 000
L tempo004 ol | 15,492000 3000000 2000000 1000000 0.000000 0000000 0.000000 |0.000000 0.000000 0000000  0.OOOD0  0.000000 .00
Lasker Award and proved that these eliminate abnormal B ¢ SitenpngS. k2 |2,091000 0000000 0000000 0000000 0.000000 0000000 0000000 0,000 000000 0000000  OODOD0  0.000000 .00
tiviti templ0e mal2 |24,916000 D000 0000000 0000000 000000 00000 00000 000000 O00C0 0000000 0OO0D0  0.00DOD 0000
acuviues. Tienp0007 mal2 |20,306000 2000000 1000000 0000000 000000 0000000 0.000000 |DODGOOD 0400000 0000000 0000D0  0.0DOD 0000
Benp0008 a2 |20.271000 2000000 1000000 0000000 0.00COD0 0000000 0.000000 |DODGOOD 000000 0000000 00O0D0  D.0DOD 0000
Stenp000s mal2 | 16515000 OO0 0000000 0000000 0.0DCODD 0000000 0000000 |DODGOOD 0400000 0000000 00O0D0  D.0DOD 0000
10terp0010.m0l2| 16002000 OO0 0000000 0000000 0.0DCODD 0000000 0000000 |DODGOOD 0400000 0000000 00O0D0  D.0DOD 0000
terp001 L ol2| 18, 550000 OO0 0000000 0000000 0.0DCODD 0000000 0000000 |DODGOOD 0400000 0000000 00O0D0  D.0DOD 0000
12temp0012.mol2| 17866000 OO0 0000000 0000000 0.0DCODD 0000000 0000000 |DODGOOD 0400000 0000000 00O0D0  D.0DOD 0000
13terp0013.mol2| 17, 152000 0000000 0000000 0000000 0.000000 0000000 0000000 |0.00000 0.000000 0000000  .OOOD0  0.000000 .00
LtempO014.mol2| 16, 424000 0000000 0000000 0000000 0.000000 0000000 0000000 0,000 000000 0000000  OODOD0  0.000000 .00
15tempO01mol2 | 19.515000 0000000 0000000 0000000 0.000000 0000000 0000000 0,000 000000 0000000  OODOD0  0.000000 .00
1itemp0016 mol2| 18, 440000 0000000 0000000 0000000 0.000000 0000000 0000000 0,000 000000 0000000  OODOD0  0.000000 .00
17tenp0017 ol 18, 443000 0000000 0000000 0000000 0.000000 0000000 0000000 0,000 000000 0000000  OODOD0  0.000000 .00
1Eterp0016.m0l2|19.374000 DOOODD 0000000 0000000 D.ODOODD 0000000 0000000 |DODGOOD 0400000 0000000 000000 0.0DOD 0000
18tErp0019,m0i2| 19671000 2000000 1000000 0000000 00000 0000000  0.000000 | DODGOD 000000 0000000 00O0D0  D.ODOD 0000
1 terpO020 0l 19671000 2000000 1000000 0000000 0.00COD0 0000000 0.000000 |DODGOOD 000000 0000000 00O0D0  D.0DOD 0000
| gzt o2 16,8750 B000000 2000000 | LODNOD 000000 000000 0.000000 |DOOGOOD 000000 0000000 00O0D0  D.0DOD 0000
empbi22mo2| 23, 466000 OO0 0000000 0000000 0.0DCODD 0000000 0000000 |DODGOOD 0400000 0000000 00O0D0  D.0DOD 0000
enpl23md2| 25, 03000 OO0 0000000 0000000 0.0DCODD 0000000 0000000 |DODGOOD 0400000 0000000 00O0D0  D.0DOD 0000
24enpli24 2|21, 235000 2000000 1000000 0000000 0.00CO00 0000000 O0.000000 |DODGOOD 000000 0000000 00O0D0  D.0DOD 0000
S ompnZS ol 20, 655000 2000000 1000000 0000000 0.000000 0000000 0.000000 0,000 0.000000 0000000  .OOOD0  0.000000 .00
i erp026 mol2 | 16, 902000 0000000 0000000 0000000 0.000000 0000000 0000000 0,000 000000 0000000  OODOD0  0.000000 .00
27snp0nz7.vcl2| 17.285000 0000000 0000000 0000000 0.000000 0000000 0000000 0,000 000000 0000000  OODOD0  0.000000 .00
A z R 2 i tsnpan28.ul2| 16,737000 0000000 0000000 0000000 0.000000 0000000 0000000 0,000 000000 0000000  OODOD0  0.000000 .00
Fig — 1: Template Molecule imo
Fow, cobim Rows 30Cds 460

A combinatorial library was generated with substitutiorll:Ig = 3: Alignment Independent Descriptor Result
groups such as alkyl, alkene, acid, ester, aromatic ring etc, and

group was allocated with substitution site such as 8x, 9x, 10x, The mf'“_n objective Of_ the present |nve§t|gat|on Is to
11x, 12x, etc., shown in fig — 2 develop a training and testing set made with dependent

variables and descriptors as independent variables wherein a
worksheet of 2D QSAR gave a detailed list and created a work
region with the resulted data in the form of bar graph to
visualize the chemical diversity for the entire set of LeadGrow
generated molecules with reference molecule in red and other
compounds in the blue colour (Fig - 4).
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Fig — 4: Bar Graph
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IV CONCLUSION

(7]

From the above methodology and result it is very
easy to compare and elucidate the chemical compounds of

various molecules and create a combinatorial library with
common features among the molecules. (8]
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