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Abstract

High Throughput Ligand Interaction Profiler (HT-LIP) is a web-based tool that runs on Google Colab, which allows
users to predict ligand-protein interactions. HT-LIP can be used to screen large chemical libraries for potential
drug candidates and can also provide insights into potential ligand-protein interactions and identifies the
interacting residues. HT-LIP can be useful in identifying potential binding sites and key residues for ligand-protein
interactions, which can aid in drug discovery and protein-ligand interaction studies.

Troubleshooting
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Prepare the Google Drive

1 In your Google Drive home directory, create a new folder called “data”. Inside this folder,
add 3 files.
(a) protein: in PDB format
(b) ligand: in SDF format
(c) reference ligand: in PDB format

For example, the data folder created here, have files with the following names :
(a) protein: 5Y15.pdb

(b) ligand: compounds_for_ml.sdf

(c) reference: reference_ligand.pdb

Connect to Google Drive
2 Click on the URL provided below to get started.

URL: Google Colab Notebook

Now, you will be directed towards the Google Colab Notebook. Towards the LHS side of
the notebook, from the “files" section, click on the “mount drive” option. Then, a cell will
be created, run the cell. Then click on “Run Anyway" and select “Connect to Google
Drive" and give access. Now from the "drive" option, check whether the “data” folder
created in the above step is seen in "“MyDrive".

Run the cells

3 Below are the seven steps that need to be followed in order to get the Protein-Ligands
Interactions.
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» Step 1: Install RDKit software

o Show code

v Step 2: Install dependencies

Show code

+ Step 3: Load protein(in PDB format)

Folder_name: /content/drive/MyDrive/data/5Y15.pdb

Show code

* Step 4: Print smiles format

Folder_name: /content/drive/MyDrive/data/compounds_for_mi.sdf

sdf:  Chem.SDMolSupplier( ‘Yeontent/drive/MyDrive/data/compounds_for_ml.sdf" )

+ Step 5: Load ligands(in SDF format)
Folder_name: f;:ontent_h_f_:rwefhﬂx[}rlvg{dEg_'la!f;_:qmp_ugp_q_s:_for_n‘lll_.gt_j!

Show code

v Step 6: Load reference(in PDB format)

Folder_name: /[content/drive/MyDrive/data/reference_ligand.pdb

Show code

» Step 7. Download excel format for the interactions

Show code

Step 1: Install RDKit software

RDKit is an open source Chemoinformatics & Machine Learning Software. It provides
tools for different kinds of similarity search. To install RDKit, click on the run cell option
beside the show code(in blue).

protocols.io | https://dx.doi.org/10.17504/protocols.io.4r3127njggly/v1 February 23, 2023

4/9


https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.4r3l27njqg1y/v1

€3} protocols.io Partof SPRINGERNATURE

* Step 1: Install RDKit software

Show code

In a few seconds RDKit will be installed.

- = RAM § -
+ Code + Ten ¥ i & Edi

Step 1: Install RDKit software

© #aritie step 1: Install ROKIt softuare
lpip install edkit-pypt prolif

C- Locking in indexes: httpsi//pyed.org/simple, https://us python.pkg.dev/colab wheels/public/simple/
tollecting rdkit-pypd

Dounloading rdidt_pypi-20323.9.3-cp38-cpig-man y]ir\ux 2 17 %86 64 mnunuxzau ¥86_64,whl (29.3 M3}
3/29.3 MB 37.2 MB/E era B:50:0

Collecting prollf
Dounloading prolif-1.1.8-py3-none-any whl (5.1 MB)
5

43.0 MB/s eta

t already satisfied: Pillew in fusriloc pythond. 8/dist- s (From rokit -pyp 1) (:1.3)
eady satisfied: numpy in /usrilotal/lib/python3.8/di s {from rdkit-pypi) (1.21.8)

nt already satisfied: scipy»=1.3.98 in fusrflocal/lib/python3.8/dist-packages (from nro]lf] (1.7.3)
ing mdanalysis=2.2.@

Downloading MDWnalysis-2.4.2-cp38-cp3@-manylinux_2 17 xB6_64.manylinux2eld _x86_64.whl (8.1 ME)

B.1/6.1 MB 47.6 NB/s eta 6:09:8

Requirement already satisfied: pandasrsl. 9 € in fusr/local/1lb/pythens. 8/dist-packages (From prolif) (1.3.5

Requirement already satisfied: tqdm dn fusr/local/lib/python3.8/dist-packages (from prolif) (4.64.1)

Collecting biopythonse1.88

Bownloading bicp)I:mn-l.se-:p]B-(p:S-manyllﬁux

6_6a.whl (3.1 M8)

on3.B/dist-packoges (from mdanalysisr=2.2.0->prelif) (3.2.2)

nt already satisfied: matplotlibs-
cting gsda=1.9 3
wnloading gsd-2,7.8-co38-codf-manvlinux 2 17 xBE &4.manv

inuxle1sd 286 €4.whl (486 kB)

Step 2: Install dependencies
Click on the run cell option beside the show code(in blue) to install the
dependencies(libraries). The required libraries will be installed in a few seconds.

» Step 2: Install dependencies

o Show code

Step 3: Load protein(in PDB format)

The protein used here is 5Y15. To upload your protein of interest, change “5Y15" to that
protein name in the “folder_name" section. Now run the cell.
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» Step 3: Load protein(in PDB format)

Folder_name: /content/drive/MyDrive/data/5Y15.pdb

Show code

Step 4: Print smiles format

Change “compounds_for_ml" to your ligand name in the “folder_name" and "sdf" section.
Now run the cell.

Here ligands are converted from SDF to SMILES format.

Step 4: Print smiles format
° Folder_name: = Scontent/drive/MyDrive/data/compounds_for_ml.sdf

sdf:  Chem.SDMolSupplier( /content/drive/MyDrive/data/compounds_for_ml.sdf )

Show code

The smiles format will be printed.

Step 4: Print smiles format

° title Step 4: Print smiles format

Folder_name:  /content/drive/MyDrive/data/compounds_for_mlsdf
on rdkit impoet Ches

1der name: = ~ fcontent/drive MyDrive/data/compoands_for ml.sdf” Sgpara sdf: Qhem.SDMg[qunller[ '_.'cp.men1.fdnve{MypfnueIdataf_r.omnoun}
f = Chem. SOMolSupplier( " /content/drive MyDrive /data/cospounds_for ml
w') s T2

th open(’sedles.sei’,
for mol in sdf:
sl « Chem MolToSmiles{mol)

print{sei)

0=C([0-])C(=0)0

D=5 {=0)([0-1) [N- }s(=0) (=0)[0-]

0=5(=0){ [0-])05({=0){=04[0-]

0=C{§0-]) [CEJL(C(=0)0)ECCDY
g=C([0-])c(=0)c[CaH] (0)C(=0) [0-]
0«C([0-]) [raen](o)c(o) [caH) (0pCi=0)[0-]
[wei3s J[C@H] (€ [Cogr ] (C(=0) [0 ])C(=0)0)C(=0}[0- ]
O=C[O)[CEH]IC[CRRIL(C( =01 [0- ] )C{0}0
0=C([0-])CS(=0)CC( =) [0-]
0-C(O}CCC]Cegt] (0)c{=0)[0-]
CTCETI0N(Cw0N .11 [ERTIEY (0AE L w0} -1
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Step 5: Load ligands(in SDF format)

Change “compounds_for_ml" to your ligand name in the “folder_name" section(same as
step 4). Run the cell.

» Step 5: Load ligands(in SDF format)

Folder_name: /content/drive/MyDrive/data/compounds_for_ml.sdf

Show code

Following output will be obtained.

AL I s

o) * % o B

»inl
’ (=08

O {OHC | ClH ] (O Ot { 0N [=0] [D- ]

Bigand L1 smilen

BT ELNEE. & AERTL.A LYS1B4. R ASNIEE. A ARGIET A ARGIDS. A

fngeraction Veéilentact Vidlontact Wlilontsct Wdlontact WdWlontact Wadlontsce

Frase
o F e Fsine Faie True F e True =G0 =00
1 Teun Faise Trin Fabie Filse False OFEEOHE- TN S = OR=00 |
2 True Falsn Fabsn Falsr Fadsn False C=S0NR-TRAS =0 =080
3 True Fase True Fadse Fadse False S D - P P =D cor
4 F 2 True Fadur True Fadas True =G0 [0S Sl H O =00 |
§ Fise Filse True Fuabse False False G O-TH SR G N D P R A O = O |
B Fapsn Fabai Tiudr Fainp Faiai False  [HHIFCRANCICEEHECRON 0TI =0 pocy =00
- Eden Eltun Erai, Fldu. Elslun Ealen Pl A e = I L=

Step 6: Load reference(in PDB format)
Change “reference_ligand” to your ligand name in the "folder_name" section. Now run
the cell.
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» Step 6: Load reference(in PDB format)

Folder_name:  /content/drive/MyDrive/data/reference_ligand.pdb

Show code

Following output will be obtained.

: +rv B R
Step 6: Load reference(in PDB format)
° Folder_name: ' /content/drive/MyDrive/data/reference_ligand.pdb
Show code
100 | /1 (00:00<00:00, 9.60its]
protein ARG167.A  ARG1@9.A  ASN1@5.A  ASP72.A GLN55.A LYS104,A
interaction VdWContact VdiContact VdWContact VdWContact VdiContact VdWContact
Frame
ref False False True True True True False
0 0=C([0-])C(=0)0 False True True False False False
1 0=5(=0)([0-))IN-]S(=0)(=0)[O-] False False False False True True
2 0=5(=0)([0-))0S(=0)(=0)[0-] False False False False True False
3 0=C([0))[C@]1(C(=0)0)CCCO1 False False False False True True
4 0=C([0-))C{=0)C[C@H(0)C(=0)[0-] False True True True False False

Step 7: Download excel format for the interactions

Download the excel file by running the cell. The downloaded excel file will be saved in
the file section(LHS of colab notebook).
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» Step 7: Download excel format for the interactions

Show code
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