IICEITEC

Central European Institute of Technology
BRNO | CZECH REPUBLIC

Vizualizace proteinu a ligandu

Development for Innovation



MolStar

= Webova aplikace pro vizualizaci proteint a ligandu

= Zvladai extrémneé velké systemy

» Integrovany v Protein Data Bank

= Vyvijeny u nas v Narodnim centru pro vyzkum biomolekul, ve spolupraci
s EMBL EBI a RCSB PDB

» https://molstar.org/

<« C @ molstarerg * @ :

&  Google Chrome isn't your default browser x

)| Feus

Mol* (/'molstar/) is a modern web-based open-source toolkit for

visualisation and analysis of large-scale molecular data

Open Mol* Viewer
Documentation
Issues & Feedback
High-performance graphics and data handling of the Mol® Viewer allow

users to simultaneously visualise up to hundreds of (superimposed)

protein structures, play molecular dynamics trajectories, render cell-

level models at atomic detail with tens of millions of atoms, or display

= huge models obtained by |/HM such as the Nuclear Pore Complex.
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https://molstar.org/

MolStar
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Vizualizace 3D souradic molekuly
Vizualizacni model cartoon

= O x
ol x ol* Viewer * ol* Viewer *
Mal* £ Mal* Vi Mol* Vi +
c & molstar.org/fviewer/ he e :
Sequence of 1TON | Crystal.. =  1:gtochrome.. 3 A % @
] O State Tree B o . aQ Structure Tools
i3
= | 1TQN 1 mode @ T I3 Structure
B LDeFFLTTVERFL LW‘LNI\_Wyk.wmrLH{W&MWC:TFPTQ&}RV’EFTWHT')GQNSKEI ==1—V*1cr~rr1v7_abuuhw_,n_“ g
hd I Model 1 o @ o e e e : = an 1TQN | Crystal Structure of Human ... a
S e
hd I Assembly 1 3999 slements o @ = & Type Assembly
= I Polymer 3766 elements g @ (] Asm Id  1: Author Defined Asse...
l Cartoon o @ Y thing F & o
- I Ligand 49 elements o @ =
¥ Measurements
l Ball & Stick o @ ] -
+ Add =
- I Water 190 elements o @
) . @ Components 1TaN
Ball & Stick o @
) _ [ Preset + Add £
l Unit Cell 1222 o =
Polymer Catoen @ 0
Ligand Ball &Stick @ [
Water Bal &stick ® 0O
Unit Cell 1222 =
## Volume Streaming 1TaN
v Enable =
W Assembly Symmetry 1TQN
+ Enable
" & Export Animation
I 14:38:24  Created Ball & Stick in 19ms.
I 14:38:24  Created Ball & Stick in 19ms.
&= I 14:36:24  Updated Structure Focus Representation in 2ms.
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Vizualizace 3D souradic molekuly
Volba vizualizacnich modelu
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32 4z 52 €2 72 g2 sz 102 112
MALYETHSHGLFEELGI PEPTPLPFLGHILSYHRGFCHMF DME CHKKY GKVWGE Y DGO0PVLAT TDFDMI KTVLVEE CYSVETNRRPFGPVGFMESAT
122 13z 132 152 162 172 182 192 202 212
SIAEDEEWKRLRSLLSPTFTSGHLKEMVEITAQYGDVLVRNLRREAETGHPVI LEDVE GRY SMOVIT STSFGVNIDSLNNPODPEVENTKELLREFDE
2z2 232 222 252 262 272 292 302 312
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14:38:24  Created Ball & Stick in 19ms.
14:36:24  Created Ball & Stick in 19ms.
14:36:24  Updated Structure Focus Representation in 2ms.
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LS Structure Tools

3 Structure
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Type  Assembly
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#. Measurements
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Point
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Spacefill

+ Cartoon Representation

Ligand Ball & Stick @ [
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Vizualizace 3D souradic molekuly
Vizualizacni model Ball & Stick

= O X
3 Mol* X =% Mol* Viewer X 4% Mol* Viewer K ‘ +
[ & & molstar.org/viewer/ ¥r o H
Sequence of 1TOQN | Crystal.. 3  1:qtochrome.. = A % @
w " O State Tree i, - . . . - . . s Q, Structure Tools
i HSHGLFXKLGIEGET L PFLGNILS Y EXGE CHF DME CHIKY GRVIWGE Y DE00FVLAT TD P IMIKTVLVKECY SVE TNRREFGFVGEMESAT
il I 1TQN 1 model &  © SIAEDEEWKRLRSLLSPTFTSGKLKEMVETAQYGOVIVRNLRAEAETGKPVILKOVEGAYSMDYITSTSFGVN DSLANPQDBFVENTKKLLAF DF €3 Structure
B LDPFFLATIVEPFL I EVINICVE PR EVINF LRK SV KEMKESRL 2D TORERVDF S QLM DSONSKETESERALS DL ELVADSITF 1 FACYETTSS
hd I Model 1 @ i R 2o st i i ! i o 1TQN | Crystal Structure of Human ... a
@ = I
- I Assembly 1 3999 elements o @ i v Type Assembly
v I Polymer 3766 elements o @ ® AsmId  1: Author Defined Asse...
Cartoon o = RS thing Focuse o
l Ball & Stick ® =
¥ Measurements
- I Ligand 43 elements @ I .
+ Add =
l Ball &t Stick @
" § Components 1TaN
* | Water 120 elements o @
= [ Preset + Add 3 |
l Ball & Stick o @
B — 2 @ 0
l Unit Cell 1222 o| = Folymer 2 &
Ligand Ball &istick @ 0
Water Ball &istick @ [
Unit Cell 1222 g
# Volume Streaming 1TaN
r
Pozor, ostatni v enabi
maody je nutno # Assembly Symmetry =
t v Enable
yp . B Export Animation
I 14:36:24  Created Ball & Stick in 19ms.
I 14:36:24  Updated Structure Focus Representation in 2ms.
= L
L I 1441:17  Created Ball & Stick in 255ms.
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Vizualizace 3D souradic molekuly
Vizualizacni model Line

é"} Mal* X 4% Mol* Viewer X “71‘} Mal* Viewer X | +
« > C & molstar.org/viewer/
Sequence of 1TON | Crystal... #  1:gytochrome.. ¢ A # @
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laz 13z 142 152 162 172 162 152 202 212
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222 32 242 252 2€2 272 252 a0z 312
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| ot 1o
@ _ - %
- l Assembly 1 3999 elements o @ =) v
- l Polymer 3766 elements o @ @
l Cartoon o = N
l Ball & Stick o = S
l Line g @ [°Y
- l Ligand 43 elements o @
l Ball & Stick o @
- l Water 130 elements o @
l Ball & Stick o @
l Unit Cell 1222 o =

14:36:24  Updated Structure Focus Representation in 2ms.
14:41:17  Created Ball & Stick in 255ms,
14:53:35  Created Line in 53ms.
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Vizualizace 3D souradic molekuly
VizualizaCcni model Putty
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- I Assembly 1 3999 elements o @ L22) v Type  Assembly
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l UnitCell 1222 o = Water Ball &Stick @& [
UnitCell 1222 o)
# Volume Streaming 1TON
v Enable =
W Assembly Symmetry 1TQN
v Enable
& Export Animation
I 14:41:17  Created Ball & Stick in 255ms.
I 14:53:35  Created Line in 53ms.
= I 14:54:42  Created Putty in 90ms.
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Vizualizace 3D souradic molekuly
Vizualizacni model Spacefil
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l Ball & Stick o = =
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l Line o = R .
+ Add =
l Putty o ®
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- i Ball&stick @ ©§
> l Water 190 elements o @ Ligand 3 c (3]
l Ball & Stick o @ Water Ball &Stick @ [0
l Unit Cell 1222 o ® UnitCell 1222 ®
# Volume Streaming 1TON
+ Enable 7
M Assembly Symmetry 1TON
v Enable
v & Export Animation
I 14:53:35  Created Line in 53ms.
I 14:54:42  Created Putty in 90ms.
14:56:06  Created Spacefill in 26ms.
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Vizualizace povrchu molekuly

Vizualizacni model Molecular Surface
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% Mol* X 2% Mol Viewer X 4% Mol* Viewer x | +
C & molstar.org/viewer/ ¥ o
_ Sequence of 1TON | Crystal... #  Tl:cytochrome.. 3 A # @
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=~ I Model 1 g @ e e = e a5 = “n 1TQN | Crystal Structure of Human ... [l
= e
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e I Polymer 3766 elements o @ (5] Asmid 1: Author Defined Ass...
l Cartoon o = RN thing F KA
l Gaussian Surface o = =
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+ Add =
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) _ @ Components 1TQN
~ | Ligand 49 elements 0o @
_ [ Preset + Add = DO
l Ball & Stick o ®
- 4 @ 0
- I Water 190 elements o @ Polymer reprs u]
. _ Molecular Surface
Ball & Stick 0o @
Orientation
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Putty
Spacefill
MNon-covalent Interactions
Validation Clashes
Membrane Crientation
» Set Coloring
+ Moaodify by Selection
® Select This
| Edit Label
- » Cartoon Representation o =
» Gaussian Surface Rep! tatil o =
I 14:5%19  Created Gaussian Surface in 597ms. v G ian Vol Rep o ®
I 14:5%:36  Created Gaussian Volume in 64ms. » Molecular Surface Representation 0 @

..
i
|

14:5947  Created Molecular Surface in 1.749s.
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Vizualizace povrchu molekuly
Vizualizacni model Gaussian Surface
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- I 1TQN 1 mode o @
- I Model 1 o @
hd I Assembly 1 3999 elements 0o @
A I Polymer 3766 elements o @

l Cartoon o =
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- I Ligand 49 elements o @
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- I Water 190 elements o @
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14:59:19  Created Gaussian Surface in 597ms.
14:59:36  Created Gaussian Volume in 64ms.
14:59:47  Created Molecular Surface in 1.749s.
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1z i3z 142 1 172 ip2 132 20z 212
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22 232 242 252 2€2 272 282 202 312
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=
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[ Preset + Add = 9
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Molecular Surface
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Point
Putty
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Vizualizace povrchu molekuly
Vizualizacni model Gaussian Volume

= O X
£ Mol* X £% Mol* Viewer X % Mol* Viewer o | +
<« > C & molstar.org/viewer/ % o :
Sequence of 1TQN |Crystal.. #  l:gytochrome.. $ A # @
ﬂ m n Tree 22 42 52 €2 72 81 S2 i02 112 K Structure Tools
MALYGTHSHGLFEKLGI PGP TELEPFLGHNILSYHKGFCMF DME CHEKY GEVWGF Y DGOOFVLAT TDPDMI KTVLVKECY SVFTHNRRPFGPVGEMESAT
nm 12z 13z 142 152 162 172 182 152 202 212
vl 1TQN 1 model § ® SIAEDEEWKRLRSLISPTFTSGKLKEMVEIIAQYGDVLVRNLRREARTGKPVILKDVEGAYSMIVITSTSFGVNIDSLNNPQDPEVENTKKLLRFDE €2 Structure
3] LDP E'FL%?T\P’E’PFLI[—‘%iali\.f'l..l\'lI(:\E"E'l:.ﬁ:“RE-is VINFLRKSasUgﬁRbﬂ{ESRL%E};‘TQKHRVDFEOELMI DSQI\TSK:EITESHK'AI.S]%?..Z‘J:'Il.‘-:"E.QSII?’-IaFJ-letT.T'JZ'SE:l2
hd I Model 1 o @ s S o 2 aoen o = e T | 1TQN | Crystal Structure of Human ...  [Jl
@ ~ 5 2
= l Assembly 1 3999 elements o @ = i Type Assembly
= I Polymer 3766 elements g @ @ Asmid  1: Author Defined Ass...
l Cartoon o = A Nothing Focused i
l Gaussian Surface o = =
% Measurements
l Gaussian Volume g @ R N
+ Add =
l Molecular Surface o = \
P Components 1TON
= I Ligand 49 elements o @ -
) = ] Preset + Add = O
l Ball & Stick o @
- I Water 130 elements o @ Polymer dreps @ O
. _ Molecular Surface
Ball & Stick o @
Y Orientation
l Unit Cell 1222 o = Porat
Putty
Spacefill
S Mon-covalent Interactions
Validation Clashes
Membrane Orientation
+ Set Coloring
+ Modify by Selection
@ Select This
! Edit Label
+ Cartoon Representation o =
v G ian Surface Rep o=
l 14:58:19  Created Gaussian Surface in 597ms. v ian Vol Rep o @
I 14:59:36  Created Gaussian Volume in 64ms. * Molecular Surface Representation 0 &
= I 14:59:47  Created Molecular Surface in 1.749s. = = = . _
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Vizualizace experimentalnich dat
Elektronova hustota

= O *
% Mal* X 2% Mol* Viewer ¥ £% Mol* Viewer X | +
C & molstar.org/viewer/ b g e H
_ Sequence of  1TON | Crystal.. #  1:gytochrome.. 3 A % @
g O State Tree - aQ Structure Tools
VJ-C.Y -IS}-GLF{-{LGII—‘GPT IPFLGMILGU}KG«C'MFEIEL-HK&GKWGFY)JQQM,ITD E"L-{LULVK cysvE ll\kk—hbl-'\.l'(:*"j[(‘:a
- I 1TQN 1 model g ® |3 IREDEE H‘KZRZLR‘:LLS TFTSGKLIC}N—II _Q&GDVLURMRLHELKPWLWGAYGIDVITGTGEGWIDSLNNPQDPVEMHG_LRFDE ©3 Structure
B LDP?ELSZTV?PFL__IL_VLHI”WPREVILFLRKCV{R[WCQTF‘T‘TQ%}-RVBFT’)THT')CQHSKEI :wwcr'rmvmbmumm“ Ea
- I Model 1 o @ o e 1TQN | Crystal Structure of Human ... a
_ = I
= I Assembly 1 3999 elements o @ — ‘J Type Assembly
hd I Polymer 3766 elements o @ ® Asm Id  1: Author Defined Asse...
l Cartoon g @ 2, sthing F w0
A I Ligand 49 elements g @ =
#. Measurements
l Ball & Stick o @ R .
+ Add =
- I Water 150 elements g @
) _ @ Components 1TQN
Ball & Stick o @
) - [ Preset + Add E=
l Unit Cell 1222 o ®
Polymer Cattoon @ [
Ligand Ball &:Stick & [
Water Ball &Stick @ [
Unit Cell 1222 [
# Volume Streaming 1TAN
+ Enable =
W Assembly Symmetry 1TQN
v Enable
g B Export Animation
I 15:23:00  Created Ball & Stick in 26ms.
I 15:23:00  Created Ball & Stick in 12ms.
=
= I 15:23:00  Updated Structure Focus Representation in 3ms.

DPCEITEC



Vizualizace experimentalnich dat
Elektronova hustota

= O *
% Mal* X 2% Mol* Viewer ¥ £% Mol* Viewer X | +
C & molstar.org/viewer/ b g e H
_ Sequence of  1TON | Crystal.. #  1:gytochrome.. 3 A % @
g O State Tree - aQ Structure Tools
‘/J-C.Y -IS}-GLF{-{LGII—‘GPT IPFLGMILGU}KG«C'MFBIEL-HK&GKWGFY)JQQM,ITD E"L-{LULVK cysvE U\kl(—thU(J*‘CK‘:A
- I 1TQN 1 model g ® |3 IREDEE H‘KZRZLR‘:LLS TFTSGKLIC}N—II _QkGDVLUT».NlRLHE:raKP\.’T]_mGAYGIDVITGTGEGWIJSLNNPQDPVEMMG_LRFDE ©3 Structure
B LDP:“FLS:W?PEL..IL‘VLNIWFPREWLFLRKCV{HWCQTrrTQ&}RWEMmTﬁCQHSKEI :wwcr'rmv*_abmummu Ea
- I Model 1 o @ o e 1TQN | Crystal Structure of Human ... a
. 5 [
= I Assembly 1 3999 elements o @ — ‘J Type Assembly
hd I Polymer 3766 elements o @ ® Asm Id  1: Author Defined Asse...
l Cartoon g @ 2, sthing F w0
A I Ligand 49 elements g @ =
#. Measurements
l Ball & Stick o @ R .
+ Add =
- I Water 150 elements g @
) _ @ Components 1TQN
Ball & Stick o @
) - [ Preset + Add E=
l Unit Cell 1222 o ®
Polymer Cattoon @ [
Ligand Ball &:Stick & [
Water Ball &Stick @ [
Unit Cell 1222 [
# Volume Streaming 1TAN
&=
W Assembly Symmetry 1TQN
v Enable
g B Export Animation
I 15:23:00  Created Ball & Stick in 26ms.
I 15:23:00  Created Ball & Stick in 12ms.
=
= I 15:23:00  Updated Structure Focus Representation in 3ms.
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Vizualizace experimentalnich dat
Elektronova hustota

= O =
% Mol* X 2% Mol* Viewer X % Mol* Viewer x | +
(¢} @ molstar.org/viewer/ hg e
_ Sequence of 1TQN | Crystal.. %  l:cytochrome.. A ®
w g O State Tree . a, Structure Tools
""Y‘"T{S}GLF—E{LGII—‘GPT B L EF LGN IS Y HKGE CHF DIE CHERY GRVW GFYDEQ0EVE AL TDEDMI KTV LVKECY SVE THRREFGRVEF MKSAT
21z
o 1TQM 1 model o "TE‘TSGKLK:}N"IIr_Q&GEVLV'RNIRLAETaKPWlKMG.anIDVIT‘:T‘:FGWIDSLNNFQDPW}.TIGG.LRF‘DF €3 Structure
B LDEFFLET I'V“I-‘FL‘“ILW"LNIWFPREVILFLRKGV—(HHCEGRLEBTQ&}RVBFT ")THT')‘:QL\'.ISKET SEKALSOIELVAQSTIFLFAGYETTSS
A I Model 1 a e e e e ans 1TQN | Crystal Structure of Human ... [l
_ = o
= I Assembly 13999 elements u] =] “ Type Assembly
hd I Polymer 3766 elements a ® Asm Id  1: Author Defined Ass...
l Cartoon o S thing Focused K

g
Tir

- I Ligand 49 elements
% Measurements

(w]]
@ © © 6 © © © ©® © © @

l Ball & Stick a Iy
+ Add =

- I Water 120 elements o

@ Components 1TON
l Ball & Stick 5] P
= [ Preset + Add =

b I Vaolume Server 1tgn u]

- I Volume Streaming Selec... O Polymer Cartoon @ [

l UnitCell1222 o = Ligand Ball & Stick @ [
Water Ball &Stick @ [0
UnitCellizzz &
#ff Volume Streaming 1TQN
+ 2Fo-Fca @ 15 @
+ Fo-Fc(+ve)o [ ] 3 @
+ Fo-Fc(-ve) o [ ] 3 @

Entry 1tgn

View Around Focus

c Nothing to Update

. + Controls Help
15:24:41  Updated 1.5 g [2fo-fc] in 1ms.

15:24:41  Updated 3 o [fo-fc{+ve)] in Oms. * Assembly Symmetry 1TON

= 15:24:41  Updated -3 o [fo-fo(-ve]] in Oms. e e
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Vizualizace experimentalnich dat
Elektronova hustota

= m} x
% Mol* X 2% Mol* Viewer X % Mol* Viewer x | +
(¢} @ molstar.org/viewer/ hg G
Sequence of 1TQN | Crystal.. %  l:cytochrome.. A ®
w g O State Tree . a, Structure Tools
‘&:. T{S}GLF—E{LGII—‘GPT B L EF LGN IS Y HKGE CHF DIE CHERY GRVW GFYDEQ0EVE AL TDEDMI KTV LVKECY SVE THRREFGRVEF MKSAT
21z
- I 1TQN 1 mode o "'IE‘TSGKLK:}N"IIr_Q&GEVLV'RNIRLAETaKPWlKW'E‘G.-‘YQIDVIT‘:T‘:FGWIDSLNNFQDPW}.TIGG.LRF‘DF €3 Structure
B LDPEFLET I'V“I-‘FL‘“ILWLNICVFPREVILFLRKGV—{R[HCEGRLEDTQ—(}RVBFT ")THT')‘:QL\'.ISI«"ET SEKALSOIELVAQSTIFLFAGYETTSS
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Izualizace anotaci
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Vizualizace anotaci
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Vizualizace anotaci
Obarveni podle vlastnosti — kvalita
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Vizualizace anotaci
Obarveni podle vlastnosti - kvalita
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Vizualizace anotaci
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2DProts: Integration of AlphaFoldDB
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Home About FAQs Downloads
Protein Structure Database

AlphaFold
Protein Structure Database

Developed by DeepMind and EMBL-EBI
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Examples: Free fatty acid receptor 2 At1gh8602 Q5VSL9 E.coli Help: AlphaFold DB search help

Feedback on structure: Contact DeepMind
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Prikladani struktur — PDB a AlphaFold

Pairwise Structure Alignment

Help

» Compare Protein Structures

Chain ID  Description Organism Sequence Length Modeled Residues
I AF-QYLFP6-F1 A N/A N/A 367 367
I 7QPC A Auxin efflux carrier component 8 Arabidopsis thaliana 376 327

SEQUENCE ALIGNMENT SCORES

T T T T I I I
0 50 100 150 200 250 300
AF-QOLFPSE. ..
TAPC A

https://www.rcsb.org/alignment/

DPCEITEC




Prikladani struktur — PDB a AlphaFold
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