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Task

* Prepare model of human UGT1A1

— SwissModel

* https://swissmodel.expasy.org/

— AlphaFold
* https://colab.research.google.com/github/sokrypton/

— |-Tasser
e http://zhanglab.ccmb.med.umich.edu/I-TASSER/

— ESMfold

* https://esmatlas.com/resources?action=fold



https://swissmodel.expasy.org/
https://colab.research.google.com/github/sokrypton/
http://zhanglab.ccmb.med.umich.edu/I-TASSER/
https://esmatlas.com/resources?action=fold

Preparation of sequence

* Find Uniprot sequence of
numan
nttps://esmatlas.com/res
ources?action=fold

— Store it as FASTA

— Remember UNIPROT ID

* Analyze overall topology
— Feature viewer
* Find similar sequences

with known PDB structure
with BLAST

UniProt 3

BLAST Align Retrieve/ID mapping Peptide search

UniProtKB - P22309 (UD11_HUMAI

Display ‘ s BLAST H = Align H £ Format || @ Add to basket ‘@
Protein | UDP-glucuronosyltransferase 1-1
Publications

Gene UGT1A1
Feature viewer

Feature table Organism | Homo sapiens (Human)

None

Y
Status h Reviewed - Annotation score: C0C

Function’

UDPGT is of major importance in the conjugation and s
isoform glucuronidates bilirubin IX-alpha to form both t
the glucuronidation of 17beta-estradiol, 17alpha-ethiny
and umbelliferone. Isoform 2 lacks transferase activity

PTM / Processing

Catalytic activity”
UDP-glucurconate + acceptor = UDP + acceptor beta-D-




SwissModel

* Use FASTA as input

SWISS-MODEL

Start a New Modelling Project ®

Target Sequence:

(Format must be Fasta, Clustal Promod,

plain string, or & valid UniProtkB AC)

Target|GIVVESLGSMVSEIFERKAMATADALGRIPQTVLWRY TGTRESNLANNT ILVEWLEQNDL 360 -

Tarqget LGHEMTRAFITHAGSHGVYESICNGVEMVMMELFGDOMDNARRMETRGAGVTINVLEMTS 420
Target EDLENALEAVINDKSYRENIMALSSLHEDREVEELDLAVEWVEEVMRHKGAPHLRERRHD <30

T2+ 3= LTWYQVHSLDVIGELLAVVLTVAF TTFRCCAYGYRRCLCRRGRVRRAHKSKTH 28 .

Reset Form

< Upload Target Sequence File...

Project Title:
Untitled Project

Email:

Optional

Search For Templates
tpsy//swissmodel.expasy.org Build Model

- First search for templates

Untitled Project created: today at 21:39
Summary Models E & X

Template Results o

The search for templates matching your target sequence is currently running. Please wait.

...reusing cached query aligmment
...predicting residue burial status with ACCpro
...searching PDB profile database with previously built query profile

If you want to come back later, bookmark this link:

http://swissmodel.expasy.org/interactive/hVaTnM/

s

AMLLSGCSHLLHNKELMASLAESSFDVMLTDPFLPCSPIV

AQYLSLPTVFFLHALPCSLEFEATQCPNPFSYVPRPLSSH



* Not all templates
are made equal ©

* Try to have
— |large coverage,
— high identity,
— best resolution

— and preferably
similar ligands
(UDP)

 To compare select
just 5 with best
coverage

SwissModel

SWISS-MODEL

‘= All Projects

Untitled Project created: today at 21:39
Summary Models [

Template Results o

Templates

# Name

#  ZpgGilA

Sequence Similarity
L] Title
UDP-glucuronosyl/lUDP-

glucosyliransferase

1.4 OLEANDOMYCIN

2yin 1A

412i1.B
dl2i 1A
Tiir 1.4
2c A

GLYCOSYLTRANSFERASE

GLYCOSYLTRANSFERASE

MDP-forosamyltransferase
NDP-forosamyltransferase

glycosyltransferase GiB

1A UDP-GLUCOSE FLAVONCID

3-0
GLYCOSYLTRANSFERASE

k4

Alignment of Selected Templates

Coverage

R4

x

More -

#ldentity ¢ Method #0Oligo State % Ligands

17.95

18.30

16.08

16.88

16.88

13.89

17.22

¥-ray,2.1A monomer MNane
¥-ray, 1.7A monomer 1xZI0Y,
1x UDP
¥-ray, 3.1A hetero- None
oligomer
¥-ray, 3.1A homo-dimer 2xTYD
¥-ray, 3.1A homo-dimer 2xTYD
¥-ray, 1.8A maonomer 2 x MG
¥-ray, 1.9A monomer 12 UDP
1x B3P



SwissModel

Ur‘ltmed Project Created: today at 21:38

* Closenessinthe - = -

Template Results o

SEQUENCE SPACE IS o s i e

important, but . @
structure Lo ° 8
comparison of Tt

templates is more
Important —

eeeeee

Similarity 028

* template is the
sole predictor of
model



SwissModel — Model building

* Template selection enables model building

* Quality of model is shown with General Model
Quality Estimate - Mine are not good...

Un“tled Proje{:t Created: today at 21:38

Templates @ Models 5 E & x
Model Results e orgerny| CMEANS
\ ‘Dikgo- Stats Ligands GMQE QMEAN
. MCNCMER None 0.45 -4.80%
gy E
5 ‘Global Quality Local Guality ‘Compariscn ~
omesN I M 480 S
- cp 4.13 |

Torsion [ i -
Tamplats Saqidentity  Covarage Description
2pgd.1.A 17.88% UDP-glucurcnosyVUDP-glucosyliransferase b
Modal-Tampista Alignmant ~
R z—ms—mwm - c-m-nmummmmv =
13 [Emezs)
Mo 1_1rmsrummvaLuanmuns* l_l'\‘l'ﬂ.ll._l&l’!. ATQCPHPESYVPRPLSSHSDHH
12 zL:T3L) lepensd } Jelpasigherreenizan)
¥iel CITELORVIOIMLIAFS  ONELCIWWYS wa‘ruxm’mxw.nl.uu_wprp u.m:_l:-z HFL SQEF
pas.-1 e foed I I Ll E! E
Hzdel | 1B7m=ﬂi_ﬂm_1_‘rlr RSN lﬂ-ﬁ_ﬂ_
k.1 T e arderriew-dgreaimeyreer pnodnisTTes o devi. _ e
Mogel 0 1-—_-_ u_-nw Elm-!Iﬂ‘ll CASHLRDAMKDLTWFQVESLDY
paf. 1Al
Model_01|T6ELLAVVLTVAFTTERCCAYGYARCLEHHEAVEHARREETH

=3
Zpgf.1.3 e wl wl al oo



AlphaFold

e Google Colab

— https://colab.research.google.com/github/sokrypt

on/
e AlphaFold
— https://www.alphafold.ebi.ac.uk/entry/P22309



https://colab.research.google.com/github/sokrypton/
https://colab.research.google.com/github/sokrypton/
https://colab.research.google.com/github/sokrypton/
https://www.alphafold.ebi.ac.uk/entry/P22309
https://www.alphafold.ebi.ac.uk/entry/P22309

|-Tasser

[Home] [Server] [Queue] [Forum] [About] [Remove] [Statistics
* Insert FASTA

I-TASSER submission for job id S298735¢
* Use as much

<nowledge as

MAVESQOORPLVLGLLLCVLGPWYSHAGKILLIPVDGSHWLSMLGATQQLOQRGHEIVVL

: APDASLYIRDGAFYTLETYPVPFQREDVKESFVSLGHNYFENDSFLOQRVIKTYKKIKKDS
p O S S I e e . g . ) AMLLSGCSHLLHNKE LMASLAESSFIVMLTDPFLPCSPIVAQYLSLPTVFFLHALPCSLE

FEATQCPNPFSYVPRPLSSHSDHMTFLOQRVENMLIAFSQNFLCDVVYSPYATLASEFLQR

EVTVODLLSSASVIL FRSDFVEDYPRP IMPHMVFVGGEINCLHQNP LSQE FEAY INASGEH
S e C O n d a r GIVVFSLGSMVSEIPEKKAMAIADALGKIPQTVLWRY TGTRPSMLANNT ILVKWLPQNDL
y LGHPMTRAFITHAGSHEVYES I CNGYPMVMIMP LFGDOMDNAK RBMETKGAGYTLNVLEMTS
EDLEMALKAVINDKSYKENIMRLSSLHKDRPYEPLDLAYFIWVEFVMRHK GAPHLRPAAHD
t t LTWYQYHS LDVIGFLLAVVLTVAFI TEKCCAYGYRECLGKKGRVEKAHKSKTH
S r u C u re see Your sequence has been successfully subnutted and in processing

You will recetve a notification email once the job 1s completed. You may want to bookmark tl
to check the results later.

e Submit

* And compare to
SwissModel



|-Tasser results

Predict secondary structure

Predict solvent accessibility

dentification of templates

5 models sorted by C-score (quality estimate)
Structural analogs

Predicted function

Ligand binding site

EC number and GO




ESMfold — language model

* https://esmatlas.com/resources?action=fold — max
400 aa

* https://esmatlas.com/resources?action=search se
guence — gives list of known sequences

— Or look them up in Mgnify database

e UGT has 533 AA.

— >3 models — beginning, center, end

— Division ideally beyond some helical segment that
enable concatenation

— Later / concatenation of models in Pymol


https://esmatlas.com/resources?action=search_sequence
https://esmatlas.com/resources?action=search_sequence
https://esmatlas.com/resources?action=search_sequence

Comparison of models

* in Pymol
— compare to known best template
— compare between each other
— identify parts which seems to be ok in most models
— look at positions of disorder
— C-terminal TM helix —is it in the model?

* Quality check
— QMEAN

e https://swissmodel.expasy.org/gmean/

— AlphaFold score



https://swissmodel.expasy.org/qmean/
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