Indian Journal of Biochemistry & Biophysics
Vol. 62, July 2025, pp. 754-765
DOI: 10.56042/ijbb.v62i7.16342

CSIR

WRd 1 9daR £519
The Innovation Engine of India

Identification of potential therapeutic targets of fatty acids for inflammatory
bowel diseases: An in silico approach

Thillany PV, Meran Keshawa Ediriweera'*, Pavan Kumar Madasu? & Thyageshwar Chandran®*

!Department of Biochemistry and Molecular Biology, Faculty of Medicine, University of Colombo, Colombo 8, Sri Lanka

2Bijomolecular Structure and Dynamics Group, Department of Biotechnology, National Institute of Technology,
Warangal-506 004, Telangana, India

Received 11 January 2025; revised 20 February 2025

Supplementary data

Suppl. Table 1 — Site-specific docking XYZ coordinates and radius of the sphere (A)

Protein (PDB ID) XYZ Co-ordinates Radius of the sphere (A)
Interleukin-6 (8D82) X =198.918961, Y = 236.898380, and Z = 228.863648. 18
Interlekin-17 (TAMA) X =-15.516853, Y =-12.893235, and Z = -16.562309. 12
Tumor necrosis factor-a (2AZ5) X =-19.409600, Y = 74.650750, and Z = 33.849550. 15
Phosphoinositide 3-kinase(8EXU) X =-17.458794, Y = 13.166471, and Z = 29.347353. 15
Protein Kinase B (AKT) (3CQW) X =5.990263, Y = 3.014000, and Z = 17.344895. 12
Hypoxia-inducible factor 1(8110) X =23.184115, Y = -25.673308, and Z = 3.448577. 12

Suppl. Table 2— ADME analysis of odd-chain and even-chain FAs
Odd-chain FAs

Fatty acid MW(<500 D) Bioavailability Score Gl absorption =~ BBB permeant Structure
(OB= 30%)

Pentadecanoic acid 242.4 0.85 High Yes \/\/\/\/W\)J\
OH

Heneicosylic acid 326.56 0.85 Low No \/\/\/\/\/\/\/\/\/\i
Tricosylic acid 354.61 0.85 Low No °
WWWD4
Pristanic acid 298.5 0.85 High No o
j/\/\(\/\(\/\HLOH
Nonacosanoic acid 438.77 0.85 Low No :
B I SN oH
Tridecylic acid 214.34 0.85 High Yes 0
WWMOH
Pelargonic acid 158.24 0.85 High Yes o]
\/\/\/\)LOH
Carboceric acid 410.72 0.85 Low No %

R

(Contd.)
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Margaric acid

Valeric acid

Fatty acid

Stearic acid

Lignoceric acid

Lauric acid

Cerotic acid

Caproic acid

Palmitic acid

Behenic acid

Myristic acid

Caprylic acid

Melissic acid

Fatty acid

Arachidonic acid

a-Linolenic acid

Suppl. Table 2— ADME analysis of odd-chain, even-chain FAs(Contd.)

270.45 0.85 High Yes

102.13 0.85 High Yes

Even-chain saturated FAs

MW(<500 D) Bioavailability Score  Glabsorption BBB permeant
(OB= 30%)
284.48 0.85 High No
368.64 0.85 Low No
200.32 0.85 High Yes
396.69 0.85 Low No
116.16 0.85 High Yes
256.42 0.85 High Yes
340.58 0.85 Low No
228.37 0.85 High Yes
144.21 0.85 High Yes
452.8 0.85 Low No
Even-chain unsaturated FAs
MW)(<500 D) Bioavailability Glabsorption BBB permeant
Score(OB= 30%)

304.47 0.85 Low No
278.43 0.85 High Yes
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Suppl. Table 2— ADME analysis of odd-chain, even-chain FAs(Contd.)
Linoleic acid 280.45 0.85 High No

(o}

HOJM?
Pinolenic acid 278.43 0.85 High Yes o

HO =

T =

Oleic acid 282.46 0.85 High No o

HOA—NMkHi
Punicic acid 278.43 0.85 High Yes o

= OH
=
F
Linoelaidic acid  280.45 0.85 High Yes
Dihomo-y-linolenic 306.48 0.85 Low No
acid
4-Hexadecenoic ~ 254.41 0.85 High Yes o on
acid
S
Calendic acid 278.43 0.85 High Yes
o
=

*MW-Molecular Weight; OB-Oral Bio-availability; GI — Gastro-intestinal; BBB — Blood brain barrier
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Supplementary Figures:

A [TNF SIGNALING PATHWAY |

R Lo e __
Cxell || Cxcl2 || Cxcl3
Cxel5 || Cxell0 || Cx3ell
Leukocyte activation

—————— >

Surface receptors

> B {0, ——
- Inflammatory cytokines
ite J[(ime J[mwis [ ur [ T

= e Intracellular signaling (negative)
U I

Peotoolysts [(Be13_][Nfivia ][ Soce3 ][ Tufuipd] [ Trafl
Ba ubiquitination Intracellular signaling (positive)

Ix
and degradation i 1fid7
» O ®  Transcription factors

—————— >

|
|

|

|

|

|

|

|

|

| [ovn] »
|

|

|

|

|

|

|

|

\

Deubiquitination _kappa B
signaling pathway Remodeling of extracellular matrix
"
[mer +—[e-FLrP] o et
Ripoptosome
P CASP? -
(rupt —2»{Farp —> e —— ————————— » Apoptoss
(easrs] Calladbeon
- [N s ] [Vouni]
XIAP Synthesis of inflammatory mediators
Necrosome
+
P -
I (Bl J————— Necroposis

[1xBa -—% Degradation ——

(Limited expression)

3

|

|

e — > Cell survival

NFLTA ¥ vrR2 TRAF2 »[cIAPIR >

S [maes] |

% |

P,
\\ AIPL - == » clm ——
N v
\\ Apoptosis
N »[rFL o —»

Data on KEGG graph
Rendered bv Pathview

Suppl. Fig. 1A — KEGG pathway analysis: Odd-chain FA targets that target the component of the TNF signaling pathway. The figure
illustrates the potential gene targets within the TNF signaling pathway that is associated with inflammatory bowel diseases (IBD). In this
visual representation, the enriched gene targets are highlighted in red, indicating their relevance and potential impact in the context of
IBD. This highlighting emphasizes the critical nodes within the pathway that may serve as focal points for therapeutic intervention.
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Suppl. Fig. 1B — KEGG pathway analysis: Even-chain FA targets that target the HIF-1 signaling pathway. The figure illustrates the
potential gene targets within the HIF-1 signaling pathway that are associated with inflammatory bowel diseases (IBD). In this visual
representation, the enriched gene targets are highlighted in red, indicating their relevance and potential impact in the context of IBD. This
highlighting emphasizes the critical nodes within the pathway that may serve as focal points for therapeutic options.
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Suppl. Fig. 2 — BOILED-egg plots obtained for the FAs studied. (A) For odd-chain FAs; (B) For even-chain FAs (Saturated); and (C)
For even-chain FAs (unsaturated)
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Suppl. Fig. 3 — Interactions of IL-6 with fatty acids. The protein (gray) and ligands (red) are shown in surface representation; hydrogen
bonds (green) and hydrophobic interactions (pink) are depicted as dotted lines

o, A A
8 ' , P B g M g
Pristanic acid Stearic acid
e B8
o €@ @
@ g A% /
....... s . ok .
- W % P ¥ @ S
‘ S @ " &t
Eicosapentaenoic acid Oleic acid

Suppl. Fig. 4 — Interactions of IL-17 with fatty acids. The protein (gray) and ligands (red) are shown in surface representation; hydrogen
bonds (green) and hydrophobic interactions (pink) are depicted as dotted lines
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Suppl. Fig. 5 — Interactions of TNF-a with fatty acids. The protein (gray) and ligands (red) are shown in surface representation;

hydrogen bonds (green) and hydrophobic interactions (pink) are depicted as dotted lines
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Suppl. Fig. 6 — Interactions of PI3K-o with fatty acids. The protein (gray) and ligands (red) are shown in surface representation;

hydrogen bonds (green) and hydrophobic interactions (pink) are depicted as dotted lines
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Suppl. Fig. 7 — Interactions of AKT-1 with fatty acids. The protein (gray) and ligands (red) are shown in surface representation;
hydrogen bonds (green) and hydrophobic interactions (pink) are depicted as dotted lines
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Suppl. Fig. 8 — Interactions of HIF-1 with fatty acids. The protein (gray) and ligands (red) are shown in surface representation; hydrogen
bonds (green) and hydrophobic interactions (pink) are depicted as dotted lines



