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Agenda

* Howto put on a headset; use of controllers * Hands on session #2: Set up the Hemagglutinin VR session (PDB 5UGY)
o Intro VR session- Hemagglutinin 5UGY . Fetch, representations, deleting atoms, more colors, surfaces, interaction interfaces, zone selection
: Influenza hemagglutinin in complex with a neutralizing antibody * Hands on session #3: Plasmodium Dihydrofolate Reductase- PDB entry 4DPD
o VR basics . Fetch, delete chains, highlight ligand, add labels, surfaces and transparency, zone selection
. Controllers . H-bonds and contacts, Sequence Viewer, aligning structures with Matchmaker
. Hardware . Save in .glb format
* |Introduction to Computational Structural Biology * Adding a live view into your presentations
° Drug Discovery/Design ° Back to VR: 4DPD session
. Review of Protein Chemical Structure
. Primary, Secondary, Tertiary, Quaternary Structure

e |ntroduction to Structure Databases: Protein Data Bank Extras:

«  ChimeraX Basics * Bonus exercise 1: LookSee: VR without computer

o Controls, screens, obtaining structures, representations, colors labels, selection 3D graphics vs. Chemical graphics
* Handsonsession #1: Create “Review of Protein Chemical Structure” scenes Scene triangle adjustments
. Build, color, add hydrogens, add labels, save session and image files « Bonus exercise 2: Pathogen AR- Augmented Reality Phone App

* Bonus #3: NIH 3D WebXR



UCSF Chimera/ChimeraX

Free
Easy to use

Multiplatform: Windows, Mac Linux

VR capability (Windows only)

Graphical interface and command line

Close integration with AlphaFold

Fitting CryoEM density maps to protein structures

Medical imaging
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UCSF ChimeraX

Download from:
https://www.rbvi.ucsf.edu/chimerax/download.html


https://www.rbvi.ucsf.edu/chimerax/download.html

Inputs

Seqguence, structures & omics data

Structure Prediction

Predict protein and complex
structures from sequence when

¢

Computational Structural Biology

Transforming Molecular Structure into Biological Discovery

Computational Methods
Prediction, docking, MD & Al models

ol

experiments are incomplete, slow, or

unavailable.

Examples: AlphaFold, fold

recognition, cryo-EM model building.

Drug Discovery & Design

ldentify binding pockets, perform
virtual screening, and support lead
optimization with structure-based
design.

Examples: docking, scoring,
fragment screening.

Biological Insights
Function, interactions, dynamics & variants

Immersive Visualization of Proteins in Virtual Reality with ChimeraX

Impact

Drug discovery, engineering & disease

Mechanistic Biology

{} Explain catalysis, allostery,
conformational change, and
protein—protein interactions.

Examples: MD simulations,
pathway analysis, mutational

mapping.

Protein Engineering

N Design proteins with improved
stability, specificity, activity, or
entirely new functions.

Examples: Rosetta, de novo
design, generative protein models.

Sequence = Structure @ Dynamics 2 Function 2 Therapeutic & Scientific Impact
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Scope of the Drug Discovery/Design Problem

What is a “drug-like” molecule?

Total number of compounds available for screening in a
large Pharma library ~10° - 107

Total number of possible "drug-like” molecules
(chemistry space) ~10°° - 10°°

Chris Lipinski

< 5 H-bond donors
< 10 H-bond acceptors
molecular weight < 500 g/mol

partition coefficient (log P) < 5

Drug Creation Process

Millions of
compounds

Drusg
V

Discovery

Discovery

Hundreds of
compounds

%

Modeling ' Screening || Refining/Analysis
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Protein Structure

Levels of Protein Structure

Proteins are hierarchical molecules with four levels of structure.

1. PRIMARY STRUCTURE 2. SECONDARY STRUCTURE 3. TERTIARY STRUCTURE 4. QUATERNARY STRUCTURE

The linear sequence of Local folding of the polypeptide The overall three—dimensional Assembly of two or more
amino acids in a backbone into regular patterns shape of a single polypeptide polypeptide chains (subunits)
| polypeptide chain. stabilized by hydrogen bonds. chain, formed by interactions into a functional protein complex.

between R groups.
a-HELIX B-SHEET

-----

......
(

\/ \/ \/ ( Stabilized by:

+ Hydrophobic interactions Subunits
* Hydrogen bonds _ _
0 = Amino acid *s+es+ = Hydrogen bond * lonic interactions (salt bridges) o Subunit 1 o Subunit 2
* Disulfide bonds (S—S5) @ Subunit 3 @ Subunit 4
+ van der Waals interactions
Key point: Key point: Key point: Key point:
The order of amino acids is Common elements are The polypeptide folds into a Multiple subunits work together
determined by the gene. a—helices and f—sheets. unique 3D shape. to perform a biological function.

*Created with Assistance of ChatGPT_HHS
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Quick Review of Protein Chemical Structure

‘ Peptide bonds

o-carbon

C-terminus (-)

N-terminus (+)
L

Backbone Sidechains



RCSB PDB Deposit ¥ Search ~ Visualize ~ Analyze ¥ Download ~ Learn ¥ About ¥ Careers COVID-19 | Help ‘ ‘ Contact us | ‘ MyPDB ~ ‘
= I a 256,006 1,062,058 )
: ]_\ —5 S e Campited SEuGhe Enter search term(s), Ligand ID or sequence (J Include CSM
PROTEIN DATA BANK PDB archive Models (CSM)

Advanced Search | Chemical Search | Browse Annotations Help

SPDB fonurcore BNAKB o @ PDB-IHM

fXWDOQin

uly 21, 2027, wwPDB will fully transition to extended 12-character PDB IDs, the PDBx/mmCIF format, and the re-organized PDB al
Start using the PDB Beta Archive today.

RCSB Protein Data Bank (RCSB PDB) enables breakthroughs in science and education by June Molecule of the Month
providing access and tools for exploration, visualization, and analysis of:

B Experimentally-determined 3D structures from the Protein Data Bank (PDB) archive

& Deposit
po a Integrative 3D Structures from the PDB Archive

Q Search ) Computed Structure Models (CSM) from AlphaFold DB and ModelArchive

@ Visualize

o

Exp|ore sss PDB-101
Integrative % . HT::::::::;S

Structures |
D

BB Analyze

& Download

& Learn

Therapeutic Phage

RCSB PDB- https://www.rcsb.or

Experimental atomic structures:

Mostly from X-ray, CryoEM, and NMR

© AlphaFold Protain Structure Database

# EMBL-EBI home %, Services Research £ Training @ About us EMBL-EBI

AlphaFold Protein Structure Database Home About FAQs Downloads API  Collaborators

AlphaFold
Protein Structure Database

Developed by Google DeepMind and EMBL-EBI

Ex s: MENFOQKVEKIGEGTYGV... Free fatty acid receptor 2 At1g58602 Q9I1F6 E. coli

: .
See search help @ Gotoonline course @ See our updates — May 2026

AlphaFold DB provides open access to over 200 million protein
structure predictions to accelerate scientific research.

ismiss this banner

AlphaFold- https: hafold.ebi.ac.uk

Structure predictions from AlphaFold2
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Some sources of Protein Structure

& B & % EMDE < Home

# EMBL-EBI % Services rch & Training @ About us EMBL-EBI

M D B Enter your search term(s) in the box below or build an advanced search query
% I Search EMDB...
*

i Examples: 1001, Apoferritin, Tomography, Rossmann MG, 5A1A
Electron Microscopy Data Bank

# Home =] D M Documentation & Resources & FTP Archive o* RESTAPI ®, Feedback <% Share

The Electron Microscopy Data Bank (EMDB) is a public repository for cryogenic-sample Electron Microscopy (cryoEM) volumes
and representative tomograms of macromolecular complexes and subcellular structures. It covers a variety of techniques, including
single-particle analysis, helical reconstruction, electron tomography, subtomogram averaging, and electron crystallography. More...

As of 24 June 2026, EMDB contains 58906 entries (latest entries, trends).

EMDB News

= All EMBL-EBI data resources together lead to an estimated £11.8bn/year in research productivity gains. These data also
drive developments in technologies like AlphaFold, cryoSPARC and modelAngelo. We are privileged to be part of that. Read
about the report and case studies here > Read full article.

» Publication: Chart builder: an interactive tool for user driven data visualization in the electron microscopy data bank. Fonseca N
et al. (2026) Front. Bioinform. doi: 10.3389/fbinf.2026.1763403 Read full article.

« With this week's update, the PDB now cantains a record 250,441 entries! This milestone is reached thanks to the efforts and
contributions of the entire structural biology community. How many cryoEM structures have you deposited? Read full article.

o) =

Browse EMDB Documentation Deposit data

Electron Microscopy Data Bank

Processed 3D volumes and tomograms

Quick links & W

& EMDB Palicies

© EMDB News

WM Talks & Tutorials

L Validation Analysis

Lut Chart builder

@ EMICSS

@ EMDB Citations

@ EMPIAR

& PDBe

@ Biolmage Archive

@& EMDataResource

@ EM Navigator

© 3D EM History

Recent Entries (show an)

| agree, dismiss this banner


https://www.rcsb.org/
https://alphafold.ebi.ac.uk/
https://www.ebi.ac.uk/emdb/
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UCSF ChimeraX- Overview

[ ] [ ] ChimeraX

288 w5 6 ST S SO MELEA Navigating ChimeraX

{ Show Hide : Stick Sphere Ball | White Black : Simple Soft Full | Inspect

Open Recent Save Snapshot Spin Show Hide

{ Show Hide
movie :

stick

File Images . Atoms = Cartoons = Surfaces Styles EBackgmundE Lighting  Selection |

preset stick
Using preset: Initial Styles / Sticks
Preset implemented in Python; no expansion to individual ChimeraX commands

available.
UCSF ChimeraX version: 1.12 (2026-06-12)
© 2016-2026 Regents of the University of California. All rights reserved. u
HbS_fib... llayer How to cite UCSF ChimeraX °
2 Main G ics Wind
. ain Graphics Window

S [ I R e — Session History at Startup
. Tabs/Toolbar Icons

Log
. Command Line
Model Panel

worksho...ugy.cxs 1 works...ugy.cxs pca_model.stl mimetic...tug.cxs my_model.stl

7DS 1 2..its.cxs

Gordon_...ext.cxs

Models

7DS 10 ..nge.cxs Gordon ... dd.cxs

ommand:




ChimeraX- Exercise 1:

® ® ChimeraX
m Molecule Display MNucleotides Graphics Map Medical Image Markers Right Mouse

MBEA &R JH SS @O L 0L M EILM Q

Open Recent Save : Snapshot Spin | Show Hide | Show Hide | Show Hide | Stick Sphere Ball | white Black | Simple Soft  Full | Inspect
: mavie : : : stick : : : :
File Images . MAtoms | Cartoons = Surfaces Styles . Background Lighting - Selection
00 Log
preset stick

Using preset: Initial Styles / Sticks

available.

UCSF ChimeraX version: 1.12 (2026-06-12)

© 2016-2026 Regents of the University of California. All rights reserved.
How to cite UCSF ChimeraX

worksho..ugy.cxs 1 works.ugy.cxs  pca model.sil my_model.stl

DS 2 ¢...09.cxs

glide-d...t. maegz

g @ Models

Name D @ %

Gordon ... dd.cxs

..ces.cxs Gec BR i..onscxs 7DS21.delglb 7DS 2 1..cts.cxs

Command:

Preset implemented in Python; no expansion to individual ChimeraX commands

Close
Hide
Show
View
Info

Build the AlaAlaAla peptide:

1. Tools>>Structure Editing>>Build Structure

Within the dialog box:
2. Choose Add “peptide”
3. Enter "AAA" in the Peptide Sequence field

4. Click “Apply”
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Create “review of protein structure” scenes

'ﬂ' 'E':l' Build Structure

Start Structure a

Peptide Parameters

Peptide Sequence

atom
fragment
double helix

PubChem CID
SMILES string

‘Apply' button will bring up dialog for setting®/W¥ angles

Put atoms in  new model Enamed: custom built

Apply



Build an AlaAlaAla peptide (continued):

Res ] W

A =138 135
1. Select all three rows in the dialog box that appears A -139 135
A | -138 135

2. In “Seed above Phi/Psi with values for:” choose "antiparallel B strand” \

3. Click "Set", then OK

elected rows to @: -138 WY 135

Seed above @/W with values for: = antiparallel B strand E

Rotamer library: Dunbrack Echain ID: auto

4. Click the “x” to remove the “Build Structure” dialog

Cancel
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File

Command: open 3gqg2

Images

Atoms

. Ca

rtoons

w Molecule Display Mucleotides

White Black Simple Soft  Full
sssss

Styles ' Ba ckground Lighting

Graphics

Map Medical Image Markers

Right




1. Actions>>Color>all options...>>

2. In the Color Actions dialog box:
Click “background” then choose white

3. In the “Coloring applies to:”

Click “atoms/bonds”
Click “Close”

4. In the command line at the bottom of
the window type the command to add

hydrogen atoms:

addh

section:

Adjust the background; add Hydrogen atoms

r

® ® Color Actions

B Red

Bl Orange Red Coloring applies to:

Orange Atoms/Bonds

Yellow Cartoons
Lime Surfaces
B Forest Green Pseudobonds
Ring Fill
Cyan
Labels

B Light Sea Green
W cornflower Blue
B Medium Blue

Other colorings:

By Heteroatom

H Purple
: By Element
Hot Pink
By Nucleotide Type
B Magenta
. By Chain
: By Polymer
Light Gray
From Editor
M Gray
Dark Gray
Bl Dim Gray Show all colors =
Il Black

El -5&@7655’,!0.3

File

Command: |addh
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Images

Atoms

. Cartoons

IIIII

ection




ChimeraX Mouse Controls

Immersive Visualization of Proteins in Virtual Reality with ChimeraX

m Molecule Display ~ Mucleotides  Graphics  Ma Medical Image  Markers  Right

Use mouse controls to match the scene with the image at right: nEd a8 dgg S5 /oS [JMELM Q-

Mouse buttons

Left: Rotate x ory
(with cursor in corner- rotate z)
Middle: Translate
Right: Assign to an action from the “Right Mouse” tab

Mouse wheel: Resize

Control-Left-click: Select
(clicking in backdrop clears selection)

Command: addh




Color the residues

1. Control-click on the left-most alpha-carbon to select it.
. Press the up arrow to select the entire amino acid.
3. Actions>>Color>>yellow

N

4. Control-click on the middle alpha-carbon to select it.
5. Press the up arrow to select the entire amino acid.
6. Actions>>Color>>cyan

7. Control-click on the right-most alpha-carbon to select it.

(0.0)

. Press the up arrow to select the entire amino acid.
9. Actions>>Color>>magenta

10. Select>>Clear (or control-click away from any atoms)
11. Actions>>Color>>by heteroatom

Immersive Visualization of Proteins in Virtual Reality with ChimeraX

| . . . . .
i m Molecule Display ~ Mucleotides  Graphics Map  MedicalImage  Markers  Right
| 00 B i J &2
fool@ = 9% L
Open Recent Save : Snapshot Spin  : Show Hide : Show Hide : Stick Sphere Ball p i Inspect
: movie : : i stick :

White Black ; Simple Soft  Full P
File Images . Atoms  Cartoons ° Styles - Background Lighting  Selection

Command: addh

B Red

. Orange Red
Orange
Yellow

W Lime

. Forest Green
Cyan

B Light Sea Green

. Blue

B cornflower Blue

B Medium Blue

. Purple

Hot Pink
. Magenta

White

Light Gray
. Gray

Dark Gray
B Dim Gray

B Black

Help

Color Actions

Coloring applies to:

Atoms/Bonds
Cartoons
Surfaces
Pseudobonds
Ring Fill
Labels

Background

Other colorings:

By Heteroatom

By Element
By Nucleotide Type
By Chain
By Polymer

From Editor

Show all colors =

Close
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Add labels

orme Molecule Display Mucleotides Graphics
[ ] A + . Y max - — » R A 8
: A ; 1 ; !
1. In the command line type: 0o b oG hdd 2wl U M AJIWODD O
Select Rotate Translate Zoom Move Rotate Drag Mowve Pivot Distance Lab Mo @y Clip Clip Zon Contour Move Hotate Crop Tape Blob Erase
mmmmmmmmmmmmmmmmmmmm : rotate level planes  slab 5 5 5
Movement > Clipping Map Structure Modification . Other

label #1 residues color lime height 0.4

2. To precisely move a label, click the “Right
Mouse” tab at the top of the screen, then left-
click the “Move label” icon:

ATP
—

rMove
|a0el

Now you can move labels by clicking on them
with the Right Mouse button.

Command: label #1 residues color lime height 0.4




Immersive Visualization of Proteins in Virtual Reality with ChimeraX

Color backbone red and side chains green

lecul I I h I kers Right Mouse lecul I I h I k Right M
..I., 2 B 3 ..i., ] 0 7 E RV B ol & M a 3 g ] 0 7 I D B o I
LIRS ¢ k¢ g B oA @ o, W 98 N & '1e s O @ O " : ¢ @ Ar ) o W D8 A & '\1@® g8 O
e Ve : ove : : e Ta B g : Bond Swapaa B o Mext oom  Move ve : ove : : ve Ta B :
model model model atoms label rotate lenvel planes  slab series rotation  coords docked model model model atoms label rotate level planes  slab saries tttttttttt
Moveme Annotal Clipping Map Structure Modifica . Other Moveme Annota Clipping Map Structure Modifica Oth

1. Select>>Structure>>Backbone
2. Actions>>Color>>Red
3. Select>>Clear to clear the selection

4. Select>>Structure>>sidechain Only
5. Actions>>Color>>Forest Green

See if you can figure out how to get the backbone
colors back and only color the sidechains.

Command: label #1 residues color lime height 0.4

Command: label #1 residues color lime height .4
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Save the current scene

Save as a ChimeraX session file o | Save as an image file N Save File
Save File
. — ook in: — /Usersfcruzp2/Deskto E 4 ) a Effﬂ. E] E]
1. File>>Save e § Whe@ e 1. File>>Save - U S
'_-h__ cruzp? _h_ cruzp2
. ’) " Deskto — ) __ Desktop
2. In “Files of type:” choose: o 2. In “Files of type:” choose: B Documents
ChimeraX session (*.cxs) . PNG image (*.png)
3. Enter a file name, for example: Note that there are additional
Review of protein structure options; keep the defaults.

Save

File name: Review of protein structure

4. Click “Save™. 3. Enter a file name Fles of type: _PNG image (*png) Cance
Files of type: = ChimeraX session (*.cxs) O Cancel 17, )
4. CIICk Save ° ; Tranﬂparent
C fi 4 of link | i Size: 1437 ¥ B/4 preseweaspect Supersample: a E background
opy maps into session file instead of linking to external map files D .
ifferent file types may have

different additional options.
5. Quit ChimeraX



Y NiAID Immersive Visualization of Proteins in Virtual Reality with ChimeraX

ChimeraX- Exercise 2: Prepare Hemagglutinin VR scene

ChimeraX window at startup ChimeraX window after opening a session file: .cxs

ChimeraX & & ChimeraX
BEIE Molecule Display  Nucleotides  Graphics ~ Map  Medical Image  Markers  Right Mouse ' BEIE Molecule Display  Nucleotides ~ Graphics  Map  Medicallmage ~ Markers  Right Mouse
MBER i R JgH ST S /&L [ QA MED @ 9 SS @O 2L
Jood =Y 9O @ J I M 1) BH B wmE SS @ /4 NuibNC
Open Recent Save @ Snapshot Spin  © Show Hide @ Show Hide @ Show Hide : Stick Sphere Ball : White Black @ Simple Soft Full @ Inspect Open Recent Save @ Snapshot Spin | Show Hide | Show Hide @ Show Hide | Stick Sphere Ball | White Black | Simple Soft  Full | iInspect
: maovie d : : stick : : : : movie : : : : stick : : :
File Images . Atoms . Cartoons = Surfaces Styles - Background Lightin  Selection l i : ; : ; : ighti : Shinis
: g : : : : y : g : ghting i i | File i Images ;. Atoms : Cartoons : Surfaces Styles : Background : Lighting . Selection :
00 Log i 006 Log
" | i ;
siyle stick UCSF ChimeraX version: 1.11.1 (2026-01-23)

Changed 0 atom styles

UCSF ChimeraX version: 1.11.1 (2026-01-23)

© 2016-2025 Regents of the University of California. All rights reserved.
How to cite UCSF ChimeraX

© 2016-2025 Regents of the University of California. All rights reserved.

open /Users/cruzp2/workshop _hemagg w_ab_Sugy.cxs format session
P Log from Mon Apr 13 12:18:51 2026

view name session-start
opened ChimeraX session

worksho...ugy.cxs confout.gro hemaggl..ruz.cxs hemaggl..ruz.cxs mmgbsa ..tmaegz 7DS 2 c...09cxs AF-P294... v3.png Univers..s 2.cxs

7DS HbS...bel.cxs

contact..mer.cxs 7DS_HbS..nly.cxs DS 2 c..ids.cxs

2HBS Univers...tes.cxs fold 20..model 0 AF-P027..odel v6 _ / 2 layer...ers.cxs AF-P294...0del v

Gordon ...ext.cxs Gordon ...ext.cxs eNOS Hb...025.cxs

lateral...ins.cxs trimer.cxs

next.py

7DS10DS...cls.cxs GRIS Su..lex.cxs confout mmghsa_..t.maegz mmgbsa ...-94.cxs L _92-94glb mmghsa .2 maegz pfs47 c..model 0

Q@ Models Q@ Models

: Name D @ | § Close | MName ID = . Close

HbS _fib...yer.stl 2 layer..es?2.cxs boltz c..model 0 2 layer..ors.cxs Domainl..ed.tiff HbS fib..yerexs HbS fib..up.cxe HbS fib... llayer fiber3l..tup.cxs L 92-94 l.maegz aaeg pf..ltz.cxs r_iris.cxs Hide 5ugy bioassembly 1 1 M N
Show Show

View View

Info Info

%, |
Command: sel [G ] Command: sel /G ]
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RCSB PDB- https://www.rcsb.org

PDB: Influenza hemagglutinin with anti

RCSB PDB Deposit ~ Search ~ Visualize ¥ Analyze ~ Download > Learn ¥ About ¥ Careers COVID-19

r\ ﬂ 253,780
I Structures from the Computed Structure

l’ 11 0 I EIN DATA BAN Eﬁ. PDB archive Models (CSM)

Enter search term(s), Ligand ID or sequence

Advanced Search | Chemical Search | Browse Annotations Help

T 2PDEB 20vDukcore 5 NAKB &5 ywece € PDB-IHM

Structure Annotations Experiment Sequence Genome Ligands Versions

B Display Files ~ @ Download Files ~ ‘ €2 Data API

B 5UGY pdb_00005ugy

Influenza hemagglutinin in complex with a neutralizing antibody

PDB DOI: https://doi.org/10.2210/pdb5UGY/pdb
Entry: SUGY supersedes: 3SM5

Classification: VIRAL PROTEIN/IMMUNE SYSTEM

Organism(s): Influenza A virus (A/Solomon Islands/3/2006(H1N1)), Homo sapiens
Expression System: Trichoplusia ni, Homo sapiens

Mutation(s): No

Deposited: 2017-01-10 Released: 2017-01-25
Deposition Author(s): Whittle, J.R.R., Jenni, S., Harrison, S.C.

Experimental Data Snapshot wwPDB Validation | © 3D Report | | Full Report
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ibody PDB entry SUGY

| Help | | Contactus | | MyPDB ~ |


https://www.rcsb.org/
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"Fetch” the structure into ChimeraX directly from the PDB

T T I W—— ChimeraX Standard Representation

r{} @ Fetch By ID A
Choose database: (%25 Log o .
1. File menu>>Fetch by ID... Smaller Structures/few chains Larger structures/many chains
AlphaFold database P29474 UCSF ChimeraX version: 1.11.1 (2026-01-23)
AlphaFold database PAE pP29474 g 2&162?2{ T%g%cht; _uf thci University of California. All rights reserved.
2. Choose “PDB (biounit)” e em e e ety irese e *  Protein backbone is shown as a ribbons *  Protein atoms shown as spheres
. il A warning | Missing or incorrect sequence information. Inferred polymer connectivity.

EMDE 5625

3 . E nte r 5 U GY a n d C I i C k “ Fe'tC h " Emiﬁsi:;mﬁ MGYF‘DD1DDE4AEEE-12599 fﬁﬁuf:.zﬁ;s;fﬁ:‘;gﬁﬁ,;n in complex with a neutralizing antibody [more info...| ° I_l ga N d S a re S h OW N a S ”St | C kS” ¢ I_l ga N d S a re S h OW N a S ”St | C kS”
Integrative Hybrid Models 8zze Chain information for Sugy bioassembly 1 #1
IUPAC acetic acid Chain Description . . . .
. Model Archive  ma-bak-cepc-0944 AT . Protein sidechains near ligands are . Water molecules are shown as a red
The structure loads into the AR constrains o BDr Moo 2
EL2 GHI CH65 heavy chain .
ChimeraX graphics window. S i o ‘EF KL s shown as sticks dots
PDB-REDO (map) 1cbs Non-standard residues in Sugy bioassembly 1 #1
PDB-REDO (structure) 1cbs MA — (BMA) .
puChem 12123 o *  Water molecules near ligands are
Zh:::::t E;;?-T;: :l Opened | biological assemblies for Sugy
UniProt Variants N%ZLTI:J;‘;N Shown aS a rEd dOtS

C Enter PDB (biounit) ID: sUGY >

I Hovering mouse cursor over part of model
) - gives a popup (tooltip) description
Command: select [G [+ ]

o
e
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Tabs control toolbar icons below

m Maolecule Display Mucleotides Graphics Map Medical Image Markers Right Mouse ChopChopMF

Log: Includes links derived from PDB

it

MBED &R g S5

Open Hecent Save @ Snapshot Spin | Show Hide | Show Hide | Show Hide | Stick Sphere Ball | White Black @ Simple Soft  Full | Inspect
: movie : : : stick : : :
File Images . Atoms | Cartoons : Surfaces Styles - Background ° Lighting - Selection

(x]5)

style stick
Changed 0 atom styles

UCSF ChimeraX version: 1.11.1 (2026-01-23)

© 2016-2025 Regents of the University of California. All rights reserved.

Summary of mouse and trackpad default assignments:

How to cite UCSF ChimeraX rotate ].Cﬁ mouse hllttli:l'n
open Sug_y fromDatabase pdbe bio format mmcif r"'-
Summary of feedback from opening Sugy fetched from pdbe bio J

warning | Missing or incorrect sequence information. Inferred polymer connectivity.

XY-rotate, except Z-rotate trackpad click-drag
with cursor near edge of | Nfac- also trackpad 2-finger rotation if multitouch gestures enabled

Sugy bioassembly 1 title:

Influenza hemagglutinin in complex with a neutralizing antibody [more info... window
Chain information for Sugy bioassembly 1 #1 middle mouse h]_lnli]'[L ['Ig_ht mouse button
Description trﬂﬂﬂ I'ﬂ't'E ) - -
ACE |Hemagglutinin HAI ._I_. Mac: trackpad + Alt, 3-finger drag 1f multitouch gestures enabled

Hemagglutinin HA2 Windows: trackpad + Ctrl-Alt

CH635 heavy chain ] R . ] i

CHG5 light chain + Shift switches from rotate to translate and vice versa (details...)
Non-standard residues in Sugy bioassembly 1 #1 MOUSC Ecm” ﬂrh'::':l
BMA — (BMA) L0010 . - o . ]
T o Mac: trackpad pinch or 4-finger drag 1f multitouch gestures enabled, otherwise 2-

W finger drag
Windows: trackpad 2-finger drag

Opened | biological assemblies for Sugy

select lett mouse button + Ctrl, + Shift to toggle or add to selection

- trackpad + Ctrl, + Shift to toggle or add to selection

0@ Models
Mamea 1] @ %
Sugy bioassembly 1 1 M

Close

Hide

Command Line Model Panel

Command: select |G

L_ B



Change representation from atoms to cartoons:

In the toolbar icons click Atoms Hide, then Cartoons Sh

OW

MEEA = %

Open HRecent Sava

File

Command: undo

. Snapshot Spin
: movie |

Images

Home

Surfaces

Maolecule Display

SO e L

. Show Hide

stlick  Sphera

Styles

Ball

Nucleotides

Background

: White Black
stick

Immersive Visualization of Proteins in Virtual Reality with ChimeraX

Graphics

=[5

Map

Medical Image

i Q

. simple Soft

Lighting

Full

i Inspect

Selection

Markers

Right Mouse

ChopChopMF

ﬂi@ Log

delete atoms (#!1 & sel)
delete bonds (#!1 & sel)

undo
Undo failed, probably because structures have been modified.

close session

open SUGY format mmcif fromDatabase pdbe bio

Summary of feedback from opening SUGY fetched from pdbe bio

Missing or incorrect sequence information. Inferred polymer

Warnin e
& EGHHCCIWIT}".

SUGY bioassembly [ title:

Chain information for SUGY bioassembly 1 #1

Chain Description
ACE Hemagglutinin HA 1
BDF Hemagglutinin HA2
1HI CH635 heavy chain
JKL CH635 light chain

Non-standard residues in SUGY bioassembly 1 #1
BMA — (BMA)
NAG — (NAG)

Opened 1 biological assemblies for SUGY
hide atoms

show cartoons
Computing secondary structure

9@ Models

MName D T %
5UGY bioassembly 1 1 | v

Influenza hemagglutinin in complex with a neutralizing antibody [more info...

Close
Hide
Show
View

Info
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Working with ChimeraX- Paradigm

 Select then Actions (on selection)

. Select can be from the “Select” menu, from the log, on the screen, or from commands

. Actions can be from the “Actions” menu, or from commands

Example: Delete chain “H”
e Step 1- Select

. From the “Select” menu: Select>>Chains>>CH65 Heavy Chain>>Chain H
or

. Click on the "H” link in the table in the log

or

. Command line type: select #1/H
e Step 2-Actions
° “Actions” menu: Actions>>Atoms/Bonds>>Delete
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Continue deleting chains from 2 of the 3 antibod

1€S

 Step 1- Select
* Command line type: sel #1/1,K,L

25

* Step 2-Actions
e Actions>>Atoms/Bonds>>Delete
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Change colors of one of the hemagglutinin protomers

1. Select>>Chains>>Hemagglutinin HA2>>B

2. Actions>>Color>>All Options...
3. Click “Show all colors ->”
4. Click “Light Salmon”

5. Control-click in black area to clear selection

1. Select>>Chains>>Hemagglutinin HA1>>Chain A

2. Actions>>Color>>Purple

(] o Color Actions

. Control-click In black area to clear selection Moo =

Il Orange Red Coloring applies to: [ Orange Red Dark Goldenrod Medium Spring Green

Orange Atoms/Bonds . Crimson Light Salmon . Dodger Blue

Yellow Cartoons Il Dark Red Peru Turquoise

Lime Surfaces Il Maroon Dark Khaki Medium Turquoise

v .
I Forest Green £ Pseudobonds B Fire Brick Salmon B Light Sea Green
Ring Fill
Cyan . Tomato Dark Salmon Cornflower Blue
Labels

B Light Sea Green B Brown B olive [l Dark Cyan
B Biue Background B chocolate Lime Medium Aguamarine

Cornflower Blue [l saddle Brown [l Green B Teal

Other colorings:
. Medium Blue Coral Chartreuse . Steel Blue
By Heteroatom -
. Purple . Sienna Lawn Green . Cadet Blue
: By Element -
Hot Pink B indian Red Spring Green B Light Slate Gray
By Nucleotide Type
. Magenta Yellow . Lime Green . Slate Gray
- By Chain
White Gold . Forest Green . Blue
= By Polymer - -
Light Gray Orange . Medium Sea Green . Medium Blue
From Editor

. Gray Dark Orange . Sea Green . Dark Blue

Dark Gray Green Yellow . Olive Drab . Navy
B Dim Gray B Indigo

| il

[l 5lack

Help Close
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Visualization Options- On Actions menu Some Options on Molecule Display Tab
(Based on current selection) o

b-factor H-bonds Hide Sequence  Interfaces

ides Graphics Ma Medical Image
: - ] . L
: B @ %E EL:E; 5 @ C?
Ball nucleotide heteroatom chain le}'ﬂ"EF raimbow electrostatic h}'ﬂpol’lﬂDlE

Types of molecular visualization

Atoms/bonds
Stick
*Ball and Stick
*Sphere
*Ribbons
eSurfaces

Color (Actions menu)

Labels (Actions menu)

Command: sel #1/1 KL
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Change colors of the antibody light chain and show surface representation

1. Select>>Chains>>CH65 light chain (chain J) 1. Click the “Molecule Display” tab

2. Actions>>Color>>Yellow 2. Click “Surfaces Show” icon

3. Control-click in black area to clear selection
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Color the interface between hemagglutinin and antibody heavy chain

1. Onthe command line type: sel #1/G ' Now color the antibody side of the interface:

1. Select>>Zone... -',h
2. Select>>Zone... 2. Click Apply -
3. Change “Select” to “residues” and check “Also
deselect...”. Click Apply 3. sel sel&/G

) This only selects chain G in current selection
J<[JlllA 7] from the currantly selected atoma 4. Color Actions Dialog box: click “Medium Aquamarine”
=~ 5.000A O from the currently selected atoms
S. Clear selection
Help Apply Close OK

|

4. sel sel&#1/A
This only selects chain A in current selection
Note: Don’t change the current selection

5. Color Actions Dialog box: click “Deep Pink”
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Color the interface between hemagglutinin and the antibody light chain

Now color the antibody side of the interface
1. Select>>Zone...
2. Click Apply

1. sel #1/)
2. Select>>Zone...
3. Click “Apply” in the dialog box

3. sel sel&#1/]

4. sel sel&#1/A 4. Color Actions Dialog box: click “Burly Wood”

5. Color Actions Dialog box: click “Plum 5. Control-click in the background to deselect

everything.
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Save current layout as a ChimeraX session file

—

Usersfcruzp2/Documen ts E & o E;EL E] E]

=

Look in:

1. File>>Save...

Mame ~  Size Kind Date Modified

Desktop

2. Make sure “Files of type:” is set to ChimeraX session (*.cxs)

3. Enter a file name and click “Save”.
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Third Hands-on Exercise:
Plasmodium Falciparum Dihydrofolate Reductase: PDB entry 4DPD

RCSB PDB Deposit + Search ~ Visualize + Analyze + Download + Learn~ More ~ Documentation v Careers

S 181535 Biological
- ) r\ _ E ) ikt MRS Enter search terms or PDB ID(s). n
' J Enabling Breakthroughs in

PROTEIN DATA BAN K Researchand Education Advanced Search | Browse Annotations Help &

Wridde Celebrating %'f I ) YEARS OF
T"'u [] hld]{ammu ndj HH_II}ILETS!EEID Protein Data Bank ﬁ&«ﬁ-..f Protein Data Bank

rrrrrrrrrrrrrrrrrrrrrrrr Foundation

Target of antimalarial drugs, with compromised
efficacy due to resistance arising from mutations

on the enzyme. ADPD B Dispiay Fies -

WILD TYPE PLASMODIUM FALCIPARUM DIHYDROFOLATE REDUCTASE-
THYMIDYLATE SYNTHASE (PfDHFR-TS), DHF COMPLEX, NADP+, dUMP

DOI: 10.2210/pdb4DPD/pdb

3D View Annotations Experiment Sequence Genome Ligands Versions

Classification: OXIDOREDUCTASE, TRANSFERASE
Organism(s): Plasmodium falciparum

Expression System: Escherichia coli
Mutation(s): No

Deposited: 2012-02-13 Released: 2012-11-14
Deposition Author(s): Yuthavong, Y., Vilaivan, T., Kamchonwongpaisan, S., Charman, S.A,,

am ™ kil AAFL ‘& . L | L T - 1 | [——— | | — 1| PSS SRRy ™ e e o b o e o o ™
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he structure into ChimeraX

m Malecule Display Mucleatides Graphics Map Medical Image Markers Right Mouse !

R#EE aRJS SS 2oL [ ELM Q-

Load

Open Recent Save : Snapshot Spin © Show Hide | Show Hide : Stick Sphere Ball @ White Black @ Simple Soft  Full :  Inspect
: movie : : stick : : :
i, : : : : : : : :
- & Fetch By ID File § Images i Atoms : Cartoons Styles . Background : Lighting . Selection :

9 @ Log

UCSF ChimeraX version: 1.3.dev202108260719 (2021-08-26)
© 2016-2021 Regents of the University of California. All rights reserved.

Choosa databasea:

1. File menu>>Fetch by ID...

AlphaFold database P29474 How to cite UCSF ChimeraX
AlphaFold database PAE P29474 open 4DPD
AlphaMissense scores QOUNQO 4dpd title:
WILD TYPE PLASMODIUM FALCIPARUM DIHYDROFOLATE
py . e\ EDS (2Fc-Fc) Tam REDUCTASE-THYMIDYLATE SYNTHASE (PfDHFR-TS), DHF COMPLEX,
2 C h P D B b t EDS (Fo-Fc) 1a0m NADP+, dUMP [more info...]
. Choose (biounit)
EMDE & fit PDBs 1048 Chain information for 4dpd #1
ESMFold MGYPO00542242899 Chain Description UniProt
33 . . e . . . .
Integrative Hybrid Models 8zze Bifunctional dihydrofolate reductase-thymidylate :
3. Enter 4DPD and click “Fetch” 7 o
* Maodel Archive ma-bak-cepc-0944 |
NMR constraints 8bfg Non-standard residues in 4dpd #1 '

DHF — dihydrotfolic acid

POR 2gbp
C PDB (biounit) Tab

The structure loads into the PO CheTReR e FMN

NAP — nadp nicotinamide-adenine-dinucleotide phosphate (2'-
monophosphoadenosine 5'-diphosphoribose)

PDB-REDO (map) 1cbs UMP — 2'-deoxyuridine 5'-monophosphate (DUMP)
. . . PDB-REDO (structure) 1cbs
ChimeraX graphics window.
SMILES clcceec]
UniPrat Nsﬁiﬁrﬁm
UniProt Variants QAUNQOD

Gter PDB (biounit) ID: 4DPD )

Ignore cached fatches

Help Close Q0 Models |
Mama D > % ol |

4dpd 1 1 o8

Hide

Show

View

Command: open 4DPD

<
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Delete Chain B

1. Select Chain B

. From the “Select” menu: Select>>Chains>>Bifunctional ...>>Chain B
or
. Click on the ”B” link in the table in the log
or
. Command line: select #1/B
2. Actions

Actions>>Atoms/Bonds>>Delete
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Highlight the Dihydrofolic Acid Ligand

1. Select>>Residues>>DHF
2. Actions>>Atoms/Bonds>>Atom Style>>Sphere
3. Actions>>Color>>Purple

4. Clear the selection (Control-Click in black background
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Selecting with mouse

Home Maolecule Display Nucleotides rap

v San G P I DS B BBS P & O
: : : e :

: ] : Hide Flain Stick  Sphere Ball nucleotlde heterpatom chalm  raimbow  electrostatic  hydrophoblc  Db-factor

’ : stek = H-bonds

Control-click at a point in the ribbon. i
The selection is highlighted in green.

Additional selection operations:

e Control-shift-click adds to current selection
* Typing up arrow in graphics window
extends selection to domains in structure




NIAID

1. Actions>>Label>>Residues

2. Select “Chain, Name, Number”

3. Actions>>Label>>Set Label Height

4. Set all label helghts to 2.0 A

Set Label Height

Set all label heights to 2.0 A v |

5. Click “OK”

Add a label to the selection

Actions Tools Favorites Presets Help

£

Atoms/Bonds >
Cartoon > Home Molecule Display Nucleotides
Surface > E @ P g @ ‘ b
Color >

i electrostatic hydrophobic b-factor
Label > Atoms
Focus Residues > \ Name

Set Pivot ‘ Set Label Height ‘ Specifier

Name and Number

1-Letter Code

Code and Number

Chain, Code, Number
Custom Text

Other >
Off !

Inspect

Immersive Visualization of Proteins in Virtual Reality with ChimeraX
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Add Surfaces

1. In the Model Panel, click the little triangle next to “4dpd”.

1. Control-click in background to clear selection. e . B Moroiss Wi _
2. Create a surface with: 5 R == You can turn on and off the various components of the
Lime Surface M Fir k Salmon P Light Sea Gre B Deep Pin k
Actions>>Surface>>Show —_— I o — e — scene with the check boxes under the eye icon.
Bl Light Sea Gree Backaround Bl Secdle Bro .Gl::n .::T IIIIIIIIIIIIII i'ri?;"
|2 Coral Chartreuse B Steel Blue I Medium Orchid
You will see a surface representation with bound ligands. e T [T . : L
P 5 = T —T— 2. Click the checkbox next to 4dpd A SES surface to hide it.
e e e W L e -
o . 38 White By Polyme Green Yellow Mo b [ B Il Midnight BI - g { M d |
3. Actions>>Color>>All Optlons... Booon Solderod T Mol oy ® ol e = — Eﬂn -
: . Y 1 Close
Color Applies to: (Select only Surfaces) — A () adpd 1 _| e
Check “Show all colors ->” - missing structure 1.1
' ‘" ” labels 1.2 _| Show
Click “Slate Blue Adpd_A SES surface 13 - View

4. Actions>>Surface>>Transparency 50%
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no acids that interact with the DHF ligand

1. If showing, hide the surface: Actions>>Surface >>Hide

2. Select>>Residues>>DHF
3. Select>>Zone...

F_
I.-. l1I

o Select Zone
< £.000A = from the currently selected atoms

> 5.000A -~ from the currently selected atoms

Olsn deselect current selection
Help Apply Close
L ook

4. Change “Select” to "residues”

5. Click “Also deselect the current selection”
6. Click OK

Note that the residues less than 5 A from DHF are now
selected. Show their sidechains:

7. Actions>>Atoms/Bonds>>Show

8. Actions>>Color>>Cyan

9. Clear the selection.
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Find Hydrogen Bonds and non-Polar contacts near DHF

/ @ @ H-Bonds . FY X Contacts
1. Select>>Residues>>DHF 1. Tools>>Structure Analysis>>Contacts
olor J Find pairs of atoms with:
R:dilus 0.150A ° OpVDW overlap=0.00 CA
Dashes 4 e P . . ” center-center distance < 4.30 CA
2. Check on “Limit by selection” and set t0 sy setecton
Ignore interactions between atoms 4 ° or fewer bonds apart

Distance label

2. Tools>>Structure Analysis>>H-bonds Retan pr-existing H-bons

Relax distance and angle criteria llWit h exa Ctly O n e e n d Se I ected 7)
Ignore interactions between residues < 5

Include intermodel Include intraresidue

Include intramodel Ignore hidden models

C apart in sequence

Distance tolerance 0.400A

<>i¢>

Angle tolerance 20.000°
Include intramolecule

3 . C h e C k O n ‘“ Li m it by S e I e Ct i O n 7 a n d SEt to C?Ic.Jr H-bonds not meeting precise criteria differently _|
iy salection 3. In the “Treatment of Results” section
CI iC k Hse | eCt ato m S” Reveal atoms of intera
Assign atomic attribute named

o . )
with exactly one end selected
Salt bridges only
Include intermodel
Include intramodel
. (o )) Include intramolecule
4 . C I I C k O K . Include intraresidue Display as pseudobonds
Treatment of results ) . ) 0lo
4. Set “Radius” to 0.150 CIOEm—c
Dashes 6 o
Distance label
Group name contacts

Reveal atoms of H-bonding residues
Write information to:
File

Log

Note the H-bonds are shown with yellow — ™™™"5, i
Help Apply Reset Close 5. CIiCk ”O K”.
Note the contacts are shown with green o e cxices
oo T roos T et TR com NI

dashed lines.
dashed lines.




Use the Sequence Viewer

1. Tools>>Sequence>>Show Sequence Viewer "® © ® Show Chain Sequence

/A: Bifunctional dihydrofolate reductase-thy

2. In the “Show Chain Sequence” Dialog Box that appears you will see just one chain showing (/A: Bifunctional

dihydrofolate ...)

3 . C | i C k ”S h OW”. Group identical sequences

This brings up a new Sequence Viewer box showing the sequence corresponding to the selected chain.

This view of the sequence is live, i.e., linked dynamically to the structure in the 3D window. Note that two residues are

highlighted in green. These show the current selection.
4. Place the cursor over one of these residues in the sequence viewer; a tool-tip will appear identifying it, e.g., /A PHE 58.
5. Click and drag within the sequence; the corresponding residues in the structure will be selected.

6. Select in the structure, e.g., with Ctrl-click, and the corresponding residues will be highlighted in the viewer.

Immersive Visualization of Proteins in Virtual Reality with ChimeraX

Right-click in the sequence viewer to
bring up a menu of additional options.

'E:i' II‘E':l'IE'.ifur'n::'[i::ur'.al Dihydrofolate Reductase-Thymidylate Synthase (ddpd Bioassembly 1 (#1) Chain &) [ID: ...

chain A 1
chain A 51
chain A 101
chain A 151
chain A 201
chain A 251
chain A 301
chain A 351
chain A 401
chain A 451
chain A 501

MMEQV
CAVTT
RINVI
EFLEK
DF 1 1Y
YQYLN
LRG|
LGP I Y
AWNV K
SIFTH
LNPD |

File

Edit
structure
Headers
Mumberings
Tools
Annotations
Settings...

yFv¥¥yyy¥yyry

Hide Tool
Help

v Dockable Tool
save Tool Position

TEEVFNNYTFRGLGNKGYLPWKCNSLDMKYF
CKYLNKKLONVVVMGRT SWES|| PKKFKPLSN
1l TNKVEDLIVLLGKLNYYKCF I 1GGSVVYQ
FECDVFFPEINENEYQIl | SVSDVYTSNNTTL
"NKEKEEKNKNS |HPNDFQ I YNSLKYKYHPE
ITGVGVLSKFGY IMKFDLSQYFPLLTTKKLF
LLNKNVRIWEANGTREFLDNRKLFHREVND
(DNYENKGVDQLKNI INLIKNDPTSRRILLCG
JFYVFDGKLSCIMYQRSCDLGLGVPFNIASY
IVLGNAHVYNNHIDSLKIQLNRIPYPFPTLK
IYVHHEK | SMD
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- Align the structure to a human DHFR using Matchmaker

Ghaoss datebase 1. Fetch the PDB entry 1DHF

Database Example IDs
AlphaFold database P29474
AlphaFold database PAE P29474 . . . U ° .
. 2. Delete Chain B by clicking “B” in the log to select it, then
AlphaMissense scores Q9UNQO . )/ ' ’) °]° . .
EDS (Fo-Fc) 1a0m I ain information for inassem . . . ..
o 2o Actions>>Atoms/Bonds Delete e fn:i]:.::iu.. = LDHF with 4DPD: present in 1DHF, and additional loops
S R AER) | DIHYDROFOLATE REDUCTASE 1. Tools>>Structure :
____ESWRold ___| MGYP000542242690 AnalveisssMatchmak and helices. However, the structural
niegrative Ryori oaeils ZZe
UPAC acetic aci nanyse TEIMAREr homology is high near the DHF ligand
Model Archive  ma-bak-cepc-0944 . . ot . 2. Don’t change any.options; click OK. '
NMR constraints 3big Delete the B-chain Folic Acid ligand and surrounding waters: S—
PDB 2gbp ‘IdI:‘d#? 1dhf #2
PDB (biounit) 6ts0
L e i 3. Put the cursor near the isolated ligand, then Ctrl-click and
- map cbs
PDB-REDO (structure) 1cbs . .
PubChem 12123 drag a square selection. Actions>>Atoms/Bonds Delete
SMILES clcceec Chain pairing  Alignment  Fitting
UniProt N GgTRSS AN * Best-aligning pair of chains between reference and match structure
UniProt Variants QOUNQO cpacticahan(s) n efana Structurs with specfa chaine) n match srushr
Enter PDB (biounit) ID: 1dhf

Help Close Fetch Help Apply Close oK

4
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Save the current session for later use

File>>Save...
“Files of type:” choose “ChimeraX session (*.cxs)”
Enter a filename and click “Save”.

The .cxs file name extension is added for you.
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Adding a live view into your presentations

* ChimeraX can save 3D image files in the .glb format. These can be

inserted into PowerPoint presentations and Word documents. Note: this

only works with the Desktop versions of PowerPoint and Word.

File name: 4DPD_workshop_CRSTAL.glb -

Files of type:  gITF (*.glb) Cancel

No user-settable options

e Typein the command line: color modify #* lightness 40
e File>>Save...
* Make sure “Files of Type:” is “gITF (*.glb)”

* Give it a name including your initials, for example:
. 4DPD_workshp vr PC.glb

e C(lick Save
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Bonus exercise 1: LookSee application for Meta Quest Headsets

* Onthe computer, in the ChimeraX menu: Tools>>General>>Send to

QU e St 9 @ Send to Quest
LookSee app. No Windows computer is required for this mode of viewing in VR. 578444 scene triangles @ Maximum 700000

Simplify atoms 300 4 |10 30| 100 300 bonds 60 12| 20 ' 60

* ChimeraX can send a graphics-only version of the scene directly to a headset for viewing in the

ribbonsides 12 4| 8 12 divisions 20 |2 |5 10 20

* The ChimeaX computer and headset must be on the same network.

Send to Quest filename  scene Options Help

Reduce maximum triangles for room view

Use Quest address 10.159.236.150

* |n the headset, start the LookSee application

[ S | ik
how room Show tabje

v Receijye files at 10.0.0.64

Keep aligned Original alignme

7 Smooth edges Use adb executable Browse

7 Open new files
nt

* Click to go into the Options pane. * Use this dialog box to simplify the number of scene triangles

* Connect to the headset

* C(Click Options

* (Click “Use Quest address” and enter IP address noted in LookSee
Note: You can send to LookSee from any computer running ChimeraX. * Click “Send to Quest”

The computer doesn’t need to be VR capable. Works with Macs. * The scene will now be in the headset

e (lick the checkbox "Receive at ...” and note the IP address.
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An augmented reality smartphone and tablet app with interactive
stories about pathogens and pathogenic disease using touch
gestures or a Merge Cube Device.

Bonus exercise 2: Pathogen AR

HIV/AIDS COVID-19

Nasopharyngeal Swabs: Anatomy
of the Nasal Cavity

INFLUENZA COVID-19

Creating a Universa | Vaccine How SARS-CoV-2 Binds to Host
Cells %

Download from Apple App store

Scan the QR code to
download the app

http://onelink.to/k6sbpv



http://onelink.to/k6sbpv

NIH YL

Bonus exercise #3: NIH 3D WebXR

*Open the browser app in the Meta Quest headset
*Navigate to 3d.nih.gov (try using voice commands!)
*Find any model page

*Select the “WebXR Beta” button to open the XR view

Immersive Visualization of Proteins in Virtual Reality with ChimeraX

Mational Institute of
NIH Allergy and N I H 3D Models -
Infectious Diseases

Discover Submit Collections FAQs BioArt [4

3DPX-023329

306C/7B3 Antibody

Generated by NIH 3D workflows using data provided by Devarsh Aswin Created: 2/21/26 Submitted: 2/2
4 Download

Remix This

3DPX-023329 ©

Licensing: ({6 Ry [

How to cite this NIH 3D entry

> @ 35 * 5 Version History

Category
9 Biomacromolecules

Description
Ribbon representation colored by secondary structure (a-helix: blue, B-sheet: red, coil: yellow). Not intended for 3D Printing
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