nglview

TyTopuan

CTpykTypHasa duonHdopmatmka, Pbb MI'Y, 4 Kypc, oceHHUn cemecTp
Esa CmopoanHa



UTo Takoe nglview?

Bumxet IPython/Jupyter aons nHTepakTMBHOrO NPOCMOTPA MOMNEKYNAPHbLIX CTPYKTYP U TPAEKTOPUN.
Ncnonb3yeTt BcTpamBaembii NGL Viewer ona peHaepuvHra. lNogaepxmBaeTt otobpaxeHne AaHHbIX U3
dannos, RCSB PDB, simpletraj n o6bektoB 6ubnuotek aHanunsa (MDTraj, PyTraj, MDAnalysis, ParmEd,
RDKIit, ASE, HTMD, biopython, cctbx, pyrosetta, schrodinger.structure).

CcbINKu Ha peno3nTopuin, AOKYMEHTaLMIO U Nofne3Hoe:

https://github.com/nglviewer/nglview
http://nglviewer.org/ngl/gallery/index.html
http://nalviewer.org/nglview/release/v0.6.2.3/index.html#
https://europepmc.org/article/PMC/6031024

Ccobinka Ha Jupyter Notebook aToro Tytopuana:

e https://github.com/eva-smorodina/structural bioinformatics



https://github.com/nglviewer/nglview
http://nglviewer.org/ngl/gallery/index.html
http://nglviewer.org/nglview/release/v0.6.2.3/index.html#
https://europepmc.org/article/PMC/6031024
https://github.com/eva-smorodina/structural_bioinformatics

C yero HavaTtb paboTty ¢ nglview?

PaboTtaet c Python 3.
e YcTaHOBKa C nomoLlbio conda:

conda install nglview -c conda-forge (MoxeT noHagobuTbca jupyter-nbextension enable nglview
--py --sys-prefix)

e YcTaHOBKa C MOMOLLLIO pip:

pip install nglview

jupyter-nbextension enable nglview --py --sys-prefix
e (O6HOBNEHMe ycTaHOBEHHOIO nglview:

conda upgrade nglview --force



C yero HavaTtb paboTty ¢ nglview?

[na pabotbl ¢ nglview B Jupyter Lab noTpebyeTcs yctaHOBUTL NpaBuiibHOE pacLUnpeHne:

e jupyter labextension install nglview-js-widgets
(https://github.com/arose/nglview/blob/master/devtools/nglview-jupyterlab.sh)

NoppobGHee 06 ycTaHOBKE HanMcaHo 34ecChb:

e https://github.com/nglviewer/nglview



[lepBble waru

Th: Tl 1 # Wmnopt nglview

3 import nglview as nv

In [8]: 1 # 3arpy3utb cTpykTypy no PDBID u3 RCSB PDB u noka3aTb B BuUOxXeTe
3 view = nv.show pdbid("2trx")
In [9]: # CTpyKTypy B BUOXETE MOXHO MoBOopavuBaThb, npubnexatb U nepemMellatb C MOMOUbI0 MblllKK. [lpyn HaBEOEHUU MbIlIKKM Ha

1

2 # CTpPYKTypy BO3HMKaeT MHTEepaKTUBHOE onucaHue (Ha3BaHue) obbeKTa nof MbiliKoi. EC/M HaxaTb Ha Kakoh-TO 0ObeKT
3 # CTPYKTYpbl, OH nepectaHeT b6biTb MHTEPAKTUBHbIM, U €ro OnUCaHue MOSBUTCA B BEPXHEM JIEBOM YIIly.
4
5

view




[lepBble Wwaru

stom: LEU24A W
: J A .
P




[lepBble waru

In [10]: 1 # 3arpy3utb cTpyKTypy u3 6a3bl gaHHbiXx nglview M rnokasaTb B Bugxerte
2
3 view = nv.show structure file(nv.datafiles.PDB)
4 view
In [ 1: 1 nv.datafiles.|
/ALA3 ‘
|ASE_Traj
GRO
. MODULE_DIR
B nv.datafiles.PDB nexut TectoBas 0s
PDB
PDB-cTpykTypa Ars ocBoeHus TRR
Bo3moxkHocTen NGLview. Takke B E
nv.datafiles MoHO HanTu gpyrue gaHHbIE
(anaHuHoBble TpunenTtug, GRO-ann,
TpaekTopus, ...)
In [5]: 1 # Bce u3MeHeHus, KoTopbie byayT BHOCUTCA C oTobpaxeHue obbekta, b6yayT noka3aHbl B

2 # nepemeHHOW, B KOTOpyl M3Ha4asbHO Obila 3arpykeHa CTPYKTypa WU TpaeKTopus



[lepBble Wwaru

In 61 1 # Ybpatb cartoon u3 orobpaxeHue

view.remove cartoon()



3ameHeHne criocoba oTobpakeHus

In [81: 1 # [obaBuTb wWapo-CcTepXHEBOW BUL CTPYKTYypbl K OTobpaxeHuio
2
3 view.add ball and stick()




3ameHeHne criocoba oTobpakeHus

Tn' [9]:

1

# 0ynctutb otobpaxeHue CTPyKTypbl (ybpaTb uMewwmecs napameTpsl)
view.clear representations()
# 0T06pa3nTb CTPYKTypy B BuAYy Wapo-cTepxHeBou mogesne 6e3 Bogopogos

view.add licorice('not hydrogen')
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3ameHeHne criocoba oTobpakeHus

In [0 # Ouynctutb otobpaxeHne CTPYyKTypbl, 0T0bpa3uTb CTPYKTYpy B Buay
# wapo-cTepxHeBou Mogesne 6e3 BogoOpoOoOB U MOKPACUTb BCE 3/1EMEHThI

# B cuHuM uUBeT

UNEWN =

view.clear representations()
view.add licorice('not hydrogen', color='green')

(@)]
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3ameHeHne criocoba oTobpakeHus

In [11]:

In [12]:

N =

H R

[ToMMO NPOCTOro U3MEHeHusa LBeTa (npeabigyunin PpenM) MOXHO
U3MEeHATbL UBeTa no cxeme (color sheme): atomindex, bfactor,
chainid, chainindex, chainname, densityfit, electrostatic,
element, entityindex, entitytype, geoquality, hydrophobicity,
modelindex, moleculetype, occupancy, random, residueindex,
resname, sstruc, uniform, value, volume (color='color sheme')

view.clear representations()
view.add cartoon(color="'hydrophobicity"')
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3ameHeHne criocoba oTobpakeHus

In [11]:

In:[137]:

oo WN =

N =

lToMumo npocToro u3MeHeHus UBeTa (npeabiayunn QpenmM) MOXHO
U3MeHsATb UBeTa no cxeme (color sheme): atomindex, bfactor,
chainid, chainindex, chainname, densityfit, electrostatic,
element, entityindex, entitytype, geoquality, hydrophobicity,
modelindex, moleculetype, occupancy, random, residueindex,
resname, sstruc, uniform, value, volume (color='color sheme')

H R

view.clear representations()
view.add cartoon(color='sstruc')
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3ameHeHne criocoba oTobpakeHus

In [11]:

In [14]:

SO WN =

-

H R

[ToMMO NPOCTOro U3MEHeHusa LBeTa (npeasigyunin PpenM) MOXHO
U3MeHATbL UBeTa no cxeme (color sheme): atomindex, bfactor,
chainid, chainindex, chainname, densityfit, electrostatic,
element, entityindex, entitytype, geoquality, hydrophobicity,
modelindex, moleculetype, occupancy, random, residueindex,
resname, sstruc, uniform, value, volume (color='color sheme')

view.clear representations()
view.add cartoon(color="'atomindex')
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3ameHeHne criocoba oTobpakeHus

# UW3MeHnTb napameTpbl oTobpaxeHus cartoon: opacity (mpo3payvyHocThb),
# component (Homep 3arpyxeHHoro obbekra, HauymHas c 0)

In [15]:

view.update cartoon(opacity=0.4, component=0)
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3ameHeHne criocoba oTobpakeHus

In [16]: # [JobaButb oTObpaxeHne noBepxHocTu gna CA atomos

1

2

3 view.clear representations()

4 view.add surface('.CA', opacity=0.3)
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3ameHeHne criocoba oTobpakeHus

Iniy L7 # U3MeHnTbL oTobpaxeHue CTPYKTYpbl, BbIAEINTb 1-bii OCTATOK 00beKTa u

# nognucatb BCe aToMsl 3TOro ocTaTka

1
2
3
4 view.clear representations()

5 view.add cartoon(color='residueindex"')

6 view.add licorice('l")

7 view.add ball and stick('l")

8 view.remove label()

9 view.add label('l', radius=1.5, color='black', label type='atomname')
0 view

1

2

# [na nyqwero pacCMOTPEHUS U3MEHEHUNA CTOUT MOKPYTUTb OOLEKT U
# nNpubnN3nTb HYyXHbIM OCTaTOK




3ameHeHne criocoba oTobpakeHus

In [18]: 1 # Wnu MoxHO mcnonb30BaThb QYHKUMM HACTOMKM OpueHTauunm obbekTa B MPOCTPaHCTBE,
2 # KoTopble bynyT noKa3aHbl Huxe

18



PeHaepwvHr ans nony4yeHuns nsobpaxeHus

In [19]: # W3MeHuM oTobpaxeHuus [Ons nosyveHus 6osee KpacuUBOW KapTUHKU
view.clear representations()

view.add cartoon()

view.add surface(opacity=0.3)

s WN =
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PeHaepwvHr ans nony4yeHuns nsobpaxeHus

1 # [loka3aTb MEHK py4YHOro ynpaBsieHus O0TobpaxeHuem

2

In [23]:

play repr()

3 view. dis

2.00

isolevel ()

[ wireframe

V' | color_sche...

assembly | default

1.00

opacity O
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PeHaepwvHr ans nony4yeHuns nsobpaxeHus

In [27]:

1 # [loka3aTb MeHK PYYHOro ynpas/ieHus oTobpaxeHnem

2

3 view. display repr()

opacity O

04

assembly

default

v

color_sche...

atomindex

v

wireframe

isolevel ()

2.00

21



OpuneHTaumst oobekTa B NPOCTPaAHCTBE

In [34]:

In [35]:

Out[35]:

# [Ina BOCNpou3BeOeHUs TOYHbIX QUIryp MOJIE3HO COXPaHATb OPUEHTaUMKW: 3TO MOXHO
# cpenatb, aKkTUBUPOBAB CUHXPOHU3AUMK KaMepbl U MoJsly4YnB/yCTaHOBUB OPUEHTaUNo

view. set sync camera()

1 # [MonyunTe opueHTaumio rocsie BpaleHus MOJIeKYlbl
3 view. camera orientation

# Kaxgbii pa3 npu uM3MeHeHuU rosioxeHus obbekTa Mblllkon view. camera orientation
# bynetr MeHATbCA

[14.103716799412199,
-7.80297819989794,
99.69140055714205,
0,
-21.262861545709182,
98.14170946455724,
10.689818691308421,
0:
-97.70953143230508,
-22.483216762219865,
12.06354312352126,
0,
-37.284461975097656,
-42.47041130065918,
-44.55349826812744,
1]
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OpuneHTaumst oobekTa B NPOCTPaAHCTBE

Ini 2573 # HaBectn kamepy Ha 1-bii ocTatok obbekTa (ero opueHTauus bbia B3siTa BO BPEMSA
# pobaBneHns Ha3BaHMU aToMOB M nopbopa MblIKOM OMNTUMAasIbHOr O PacrosiokeHne o0bbekTa

# [N paccMOTpeHus 3TOoro ocrartka)

wN =

5 zoom 1 = [5.32662441137791,

6 31.75442593787687,

7 -7.85010941127703,

8| 0,

9 1.9290071238099673,

10 -8.24461265288586,
11 -32.04131716633245,
12:0 6,
13 -32.6534334477954,
14 4.692921008583665,
15 -3.17340330099961,
16 | 0

17 -é4.74262940992502,
18 = -33.62137402595412,
19 -22.393204617630467,

view.add label('l', radius=1.5, color='black', label type='atomname')
view

20 | 1]

21

22 view. camera orientation = zoom 1

23 view.clear representations()

24 view.add cartoon(color='residueindex')
25 view.add licorice('l")

26 view.add ball _and_stick('1l")

27 view.remove label()

28

O

23



OpueHTaums obbekTa B MNPOCTPAHCTBE
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OpueHTaums obbekTa B MNPOCTPAHCTBE

In [26]:

1
2
2
-
4
5
6
7

# 3T0 MOXHO MCMNONb30BaThb [AJ1 MOJIYYEHUS QUIYyp TOYHOIrO pa3Mepa Kaxdblhi pas
view. remote call("setSize", target="Widget", args=["800px", "500px"])
# lleHTpupoBaTb U YBENUYUThL MOJIEKYIY

view.center()

25



PaboTta ¢ a3neKTpOHHOW NNOTHOCTLIO

Ini [65]s

1 view = nv.show structure file('3pqr.pdb"')
2 view.add component('3pqr 2fofc.dsn6')

el
2

view

MoxxHo 3arpy3utb PDB ckadyeHHoro gpanna ¢
nomoubto nv.show_structure_file. MNMocne atoro
HY>XHO [00aBUTb HOBbIV KOMMOHEHT, B KOTOPOM
OyaeT anekTpoHHas NIOTHOCTL (B 4aHHOM
cnyyae Tuna 2fofc)

26



PaboTta ¢ a3neKTpOHHOW NNOTHOCTLIO

In [47]: 1 view.component 1l.add surface(opacity=0.4, wireframe=True, color='yellow')

[ns oToGpakeHnsa aNeKTPOHHOM NNIOTHOCTU
HY>XHO BbI3BaTb KOMMOHEHT 1 (T. K.
SMNEKTPOHHYHO MAOTHOCTb Mbl 3arpy3unn B HEro)
n nobaeuTb oTobpaxkeHne B Buae surface

27



PaboTta ¢ a3neKTpOHHOW NNOTHOCTLIO

In [58]:

1 view.component 1l.update surface(isolevel=1.0, opacity=0.2, isolevelType='value', color='green')
2 view
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PaboTa ¢ 3neKTpOHHOW NNOTHOCTLIO

In [59]:

1 view.component 1l.update surface(isolevel=2.0, opacity=0.2, isolevelType='value', color='green')
2 view
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PaboTa ¢ 3neKTpOHHOW NNOTHOCTLIO

In [60]:

1 view.component 1l.update surface(isolevel=3.0, opacity=0.2, isolevelType='value', color='green')
) view
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PaboTa ¢ 3neKTpOHHOW NNOTHOCTLIO

In [63]: 1 view.component 1l.update surface(isolevel=1.0,opacity=0.2, isolevelType='value', color='green',

) view

MapameTp wireframe oTBeYaeT 3a
TUM OTOOPaXXeHUs NOBEPXHOCTU:
ceTKka Unn MOHONUT

wireframe=False)
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PaboTta ¢ a3neKTpOHHOW NNOTHOCTLIO

In [64]: 1 view.component 1l.update surface(isolevel=1.0,opacity=0.2, isolevelType='value', color='green', wireframe=True)
2 view

MapameTp wireframe oTBeYaeT 3a
TUM OTOOPaXXeHUs NOBEPXHOCTU:
ceTKka Unn MOHONUT
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Busyanusauusa Tpaektopum

In [38]:

1
=
=

A

#

3arpy3utb TpaekTopuio M3 6a3bl gaHHbIX nglview ¢ nomouwbio MDTraj

import warnings
warnings.filterwarnings('ignore', category=DeprecationWarning)
warnings.filterwarnings('ignore’, category=UserWarning)

import mdtraj as md

m_traj

md.load(nv.datafiles.TRR, top=nv.datafiles.PDB)

m_view = nv.show mdtraj(m_traj)
m_view

## AHanornyHo gna PyTraj n MDAnalysis

HeoHe e M R M W He H W

import pytraj as pt

p_traj = pt.load(nv.datafiles.TRR, top=nv.datafiles.PDB)
p_view = nv.show_pytraj(p_traj)

p_view

import warnings

warnings.filterwarnings('ignore', category=DeprecationWarning)
from MDAnalysis import Universe

mda_traj = Universe(nv.datafiles.PDB, nv.datafiles.TRR)
mda_view = nv.show mdanalysis(mda_traj)

mda_view

play
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In [1]:

from MDAnalysis import Universe
from MDAnalysisTests import datafiles
import nglview as nv

u = Universe(datafiles.PSF, datafiles.DCD)

view = nv.show mdanalysis(u)
view

play [N
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In [1]z

import mdtraj as md
import nglview as nv

traj = md.load(nv.datafiles.TRR, top=nv.datafiles.PDB)

view
view

nv.show mdtraj(traj)

plan
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In [1]:

import parmed as pmd
import nglview as nv

# lwget http://files.rcsb.org/download/1G03.pdb.gz
parm = pmd.load file('1G03.pdb.gz')

view = nv.show parmed(parm)

view.player.delay = 150

view

Ma‘
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In [1]: import pytraj as pt
import nglview as nv

In [2]: | traj
view
view

pt.load('sim.nc', top='sim.prmtop')
nv.show_pytraj(traj)

pause

In [3]: view.clear()
view.add_cartoon( 'protein', color_ scheme='residueindex')
view.add_ball_and_stick('not protein', opacity=0.5)
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pytraj.Trajectorylterator, 31 trames:
Size: 0.135101 (GB)
<Topology: 194978 atoms, 47970 residues, 0 mols, non-PBC>

In [13]: view = traj.view()
view

Rlay | L]
A

In [24]: view.clear()
view.add_licorice( 'nucleic and not hydrogen')
view.add line('not nucleic and not TIP', color='grey', opacity=0.3)

In [27]: view.player.delay = 0.2
38



[1obaBneHne 0ObLEKTOB N TPAEKTOPUN

In [28]:

[

from MDAnalysis import Universe

mda_traj = Universe(nv.datafiles.PDB, nv.datafiles.TRR)
view = nv.show mdanalysis(mda traj)

view

# [obaBuTb TpaekTopuw WU CTPYKTYPYy K OTKPbITOMY B BUAXETE O0OLEKTY
m traj = md.load('2trx.pdb")

view.add trajectory(m traj)
view
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[1obaBneHne 0ObLEKTOB N TPAEKTOPUN

In [46]:

Out[46]:

In [47]:

In [48]:

In [49]:

# [loka3zaTb KO/IMYECTBO KOMIMOHEHT B Buaxete

view.n_components

# 0OTob6pa3nTb 1-bli KOMMOHEHT B Buge cartoon. [ocTyn K KOMIMNOHEHTaM
# cywectBnserca no uHpekcam (view[1]) wnam view.component n, rpge
#n -0, 1,

view.component 1.add cartoon()

# [lobaBuTb oTOOpaxeHne MOBEPXHOCTU K 1-OMy KOMIMOHEHTY

view.component 1.add surface(opacity=0.3)

view.orientation = [-43.33923135864405,

-115.77635240335854,

61.38834848744958,

00
16.54229893103012,
59.30776982619632,
123.53106032460101,
Ol
-129.99632860938627,
46.14549537080969,
-4.746565670481519,
00
-40.204999923706055,
-42.970001220703125,
-44,16499936580658,
1]
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[obaBneHne o0bLEKTOB N TPAEKTOPUN

i i[H0] 1 view

play
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[1lpnmepbl BU3yanmsauum ¢ nglview

In: [51]: 1 traj = md.load('3pqr.pdb')
2 view = nv.show mdtraj(traj)
3 view
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[Tpnmepbl BU3yanusauum ¢ nglview

In; 1351 1 view.add component('3pqr.ccp4.gz')
2 view.component 1.clear()
3 view.component 1l.add surface(opacity=0.4, wireframe=True, color='blue')
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[Tpnmepbl BU3yanusauum ¢ nglview

In [8]:

In [9]:

In [10]:

In [11]:

In: [12]:

out[12]:

# load pdb file
traj3 = pt.load('data/3pqr.pdb')

# create view
view3 = nv.show pytraj(traj3)

# display

view3.center view()
view3

# load ccp4 data
# use: view3. load data

view3. load data('data/3pqr.ccp4.gz')

# add representations for loaded data (model 1)
view3. clear_repr(component=1)
view3.add surface(component=1, color='blue', wireframe=True, opacity=0.2, isolevel=3.)

After zooming in by mouse, you should expect to see

view3.render_ image()

# need to call _display image in different Cell
view3. display image()
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[1lpnmepbl BU3yanmsauum ¢ nglview

In [53]: 1 view = nv.show structure file(nv.datafiles.ALA3)
? view.add label(radius=2, color='black', label type='atomname')
3 view
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[1lpnmepbl BU3yanmsauum ¢ nglview

In [54]: 1 traj = md.load('2trx.pdb")
2 view = nv.show mdtraj(traj)
3 view
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[1lpnmepbl BU3yanmsauum ¢ nglview

In: [38]: 1 representations = [
2 {"type": "cartoon", "params": {
"sele": "protein", "color": "residueindex"
1},
{"type": "surface", "params": {
"sele": "6",
“opacity": "0.3", ‘“wireframe": True, "color":
}}I
{"type": "licorice", "params": {
“sele”: 6",
I3
{"type": "licorice", "params": {

]

"sele": "10-20 and not hydrogen"
1}

view.representations = representations
view.background = 'black'’

“white"
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[Tpnmepbl BU3yanmsauum c nglview




[Tpnmepbl BU3Y

colorfbfactor

nglview

Na,
M

\Y
Al f
OAAAALAAY

AV

coloricustom

color/element

colorimodelindex

coloripartiaicharge

color/sstruc

colorivolume-esp

Edt

component/getByName

component/shape-cat

tshape-wirefra

mponentstructur




[lpnmepbl BU3Y

parser/sdf

anunsaumm c nglview

parserftop

representation/angle

representation/axes

representation/ball+stick

representation/dinedral

representation/helixorient

representatior

representationfiine-and-cross

representation/line

representation/molecularsurface-filter

Ba
L l'} {a”
¥

Q. Ve

representation/molecularsurface




[1lpnmepbl BU3yanmsauum ¢ nglview

wcaselribosome

=ED ViewEst " ? explode
| °

test/alignment2 test/backboneTypeChange " b testicoricat

testhelixorient_issue-7 testimpostor testinter-bon Z 7 testmap-shift

\ s i v it

testiorient




