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Outline

1. Grace Basic

* File uploading/downloading
e VNC:VMD

2. CHARMM-GUI
* System preparing
* |nput generating
3. Setup and perform MD simulations on Grace
* Amber
* GROMACGS
* NAMD
* OpenMM
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Grace Portal

* Grace: https://hprc.tamu.edu/

About  Portal

* OnDemand
e Files : TR

e Clusters: R

S cd SSCRATCH ACES Portal (ACCESS)

S cp -r /scratch/training/MD-CHARMMGUI/ / R ..ch Foral (acorss)

Interactive Apps -> VNC

TAMU HPRC OnDemand (Grace) Apps~ Files ¥ Jobs ¥ Clusters ¥ Interactive Apps ¥ Chatbot ¥ Dashboard ¥  Utilities ¥
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https://hprc.tamu.edu/

Grace Portal

O n D e m a n d This app will launch a vne job on Grace for remote visualization

Node type

* Interactive Apps -> VNC

select a GPU node for software that supports GPU usage

[ ] V N C: C P U O n Iy Number of hours (max 168)

1

Number of cores (max 48)

1

VNC (12694538) | Running Total GB Memory (max 360)
7

Created at: 2025-02-23 20:01:18 CST

Time Remaining: 59 minutes This field i

Email
Session ID: 4fbeb364-821a-44b5-a5b9-182963cacace et

Comp[ession Image Quality email address must be provided if you nt to receive an email when the session starts.

| - P [J I would like to receive an email when the session starts
1) ta 9 (high) 0 } to 9 (high)

. .
Launch VNC View Only (Share-able Link)

* The VNC session data for this session can be accessed under the data root

directory.
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Grace Portal

* VNC:VMD
e S mliccifort/2020.1.217
* Smlimpi/2019.7.217
« SmlVMD/1.9.3-Python-2.7.18
e Svmd
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Grace Portal

VMD

Browse...

Path to 1ubqg.pdb
Load

File -> New Molecule...

.

Lo

VMD Main

File Molecule Graphics Display Mouse Extensions Help

=]

ID T AD F Molecule

Atoms Frames Vol

P

|
‘lzoomi‘ Loop | step ﬂ[TH speed [ "%I

Maolecule File Browser

=]

Load files for: |New Molecule

hd

Filename: ‘|

Determine file type:

Browse.,]

|Aut0matica|ly

B | tead |
netric Datasets
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Grace Portal

VMD

* @Graphics -> Representations...

=l WMD Main ==

File Molecule RelElilld8 Display Mouse Extensions Help

D T AD F MRS 0 s Frames Vol
Colors...

0 TADF 1lu 660 1 0
Materials...

Labels...
Tools...

ol [} 1} w
4| zoom ™ Loop stepﬂ’TH speed [ S

HPRC hprc.tamu.edu | LMS Ims.hprc.tamu.edu



Grace Portal

VMD

* Coloring Method: ResName
* Drawing Method: NewRibbons

E] Graphical Representations Q@
Selected Molecule
|0: lubqg.pdb ﬂ

Create Rep Delete Rep

Style Color Selection
NewRibbons ResName all

Selected Atoms

latl

Draw style | Selections| Trajectory|Periodic
Coloring Method Material

|ResName ﬂ |Opaque ﬂ

Drawing Method

,W Default
Spline Style ’W

Aspect Ratio [ 3.00 |

Thickness ,EU
Resolution ﬂi"Tw

¢ Apply Changes Automaticall' Apply
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CHARMM-GUI

* Atypical MD study
Prepare your system
Pre-production: minimization/heating/equilibration
Production MD
Post MD Analysis

*  CHARMM-GUI: https://www.charmm-gui.org/
* System preparation
* |nput generator
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CHARMM-GUI

System preparation CHARMM-GUI

Job Retriever

Effective Simulation Input Generator and More :
o '> I nput generator Force Field Converter

PDB Reader & Manipulator

o '> SOIUtion BUiIder Some lectures Glycan Reader & Modeler

Ligand Reader & Modeler
CHARMM-GUI Front P Glycolipid Modeler

Since its ¢
Input Generator i
P inputs wit! Nanomaterial Modeler

Questions & Answers CHARMM

Multicomponent Assembler

Archive adopted f Solution Build

olution Builder
CHARMM Docs %
other Membrane Builder
Lectures
Our philos Martini Maker

a task, su .
Video Demo critically w PACE CG Builder

Gitations experts, e Polymer Builder
modeling
Update Log Drude Prepper
Jobs & Events The CHAF
emerging
developer Constant-pH Simulator

ST-analyzer modeling
e i Free Energy Calculator

Movie Gallery

Enhanced Sampler
Giving
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CHARMM-GUI

Protein Solution System
e 1lubg
* Next Step: Select Model/Chain

@ Protein Solution System
Download PDB File: Download Source: | RCSB v
Upload PDB File: | Choose File |No file chosen

PoB Formatt. @ ppB O PoBvmmciF O CHARMM
[: Check/Correct PDB Format H

O Water Box Only System

Select Water Box Type:
X:| A Y A Z:| A

J Include lons

Next Step:
Select Model/Chain
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CHARMM-GUI

Protein Solution System
* Include water or not
* Next Step: Manipulate PDB

Solution Builder

PDB Info ‘ CHARMM PDB ‘ ‘ Solvator ‘ ‘ PBC Setup ‘ ‘ Input Generator

Title STRUCTURE OF UBIQUITIN REFINED AT 1.8 ANGSTROMS RESOLUTION
PDB ID 1UBQ

Type Protein

Experimental Method X-RAY

Model/Chain Selection Option:

Click on the chains you want to select.

Residue ID
Type SEGID PDBID First Last Engineered Residues
Protein  |[PROA A [t |76 | None

(J Water B

CHARMM-GUI uses intemal segid format PRO[A-Z] (protein), DNA[A-Z] (DNA), RNA[A-Z] (RNA), and HET[A-Z] (ligands), instead of PDB chain id.
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CHARMM-GUI

CHARMM

Retrieve your job by JOB ID

User Profile
Job IDs
Change Password

Delete Account

% CHARMM Process has been invoked..
Output Monitor (will be updated in every 5 seconds):

RDTITL> * PARAMETERS GENERATED BY ANALOGY BY

RDTITL> * CHARMM GENERAL FORCE FIELD (CGENFF) PROGRAM VERSION 2.
RDTITL> *

PARMIO> NONBOND, HBOND lists and IMAGE atoms cleared.

CHARMM>
VCLOSE: Closing unit 98 with status "KEEP"
RETURNING TO INPUT STREAM 99
CHARMM>
CHARMM> | Interface FF
CHARMM> open read card unit 1@ name toppar/top_interface.rtf

OPNLGU> Unit already open. The old file will be closed first.
VCLOSE: Closing unit 1@ with status "KEEP"

Use Job Retriever with your JOB 1D (4041463278) to check your job’s progress.
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CHARMM-GUI

Protein Solution System
* PDB Manipulation
L Next Step: Generate PDB PDB Info ‘ CHARMM PDB ‘ ‘ Solvator ‘ ‘ PBC Setup ‘ ‘ Input Generator

Title STRUCTURE OF UBIQUITIN REFINED AT 1.8 ANGSTROMS RESOLUTION
PDB ID 1uBQ

Type Protein
Experimental Method X-RAY

Solution Builder

PDB Manipulation Options:

System pH:

Terminal group patching: H
First Last

PROA  [NTER v|[CTER v | [J cydic peptide?

J Preserve hydrogen coordinates:
O Mutation:

[J Protonation state:
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CHARMM-GUI

Download and view input/output files
Practice: VMD - confirm water removed

Solution Builder User Profile

Bookmark this link, if you want to comeback to this page

PDB Info CHARMM PDB Solvator PBC Setup Input Generator JOB ID: 4041463278

Original PDB File: 1UBAQ.cif (view structure) download.tgz

Individual Chains: 1ubg_proa.pdb

CHARMM Input: step1 _pdbreader.inp

CHARMM OQutput: step1 pdbreader.out

CHARMM PDB: step1 pdbreader.pdb (view structure)
CHARMM CRD: step1 pdbreader.crd

CHARMM PSF: step1 pdbreader.psf
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CHARMM-GUI

Waterbox Size Options:
O Specify Waterbox Size

SO I uti O n B u i I d e r @ Fit Waterbox Size to Protein Size

° b . Waterbox type: | Rectangular v | (Currently, the octahedral box is supported only for CHARMM and NAMD)
W a te r OX S I Z e Enter Edge Distance:

* Waterbox type Add ons:

Include lons

I on types lon Placing Method:

lon concentration © Besiclon Types
[ Add Simple lon Type l

J More lon Types

Formula Cation Anion Concentration Neutralizing

KCl K* or ® (-]

Calculate Solvent Composition I

lon Count
K* 22

(o1 22

Please note that the ion count is an approximation based on geometry. The real number will be calculated in the next step
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CHARMM-GUI

PDE Info ‘ | CHARMM PDB | ‘ PEC Setup | | Input Generator

L] L]
SO I u t I O n B u I I d e r CHARMM PDB: step1_pdbreader pdb (view structure)

Solvator Input. step2_solvatorinp
PY M Solvator Qutput: step2_solvator.out
C h e C k W a t e r b O X S I Z e Solvator PDB: step2_solvator.pdb (view structure)
Solvator CRD: step2_solvator.crd
° V IVI D . d h k Solvator Stream: step2_solvator.sir
* e a C e C Waterbox Info: step2.1_waterbox. prm
¢ VI W n Water Box: step2.1_waterbox.inp Input file for water box
step2.1_waterbox.out Output file for water box
[ ) N eXt Ste p L] Set u p P B C step2.1_waterbox.str Stream file for water box reading
. step2 1_waterbox. pdb (view structure) water box PDB file
step2.1_waterbox.crd water box CRD file
step2.1_waterbox. prm

step2.2_ions.inp Input file for ions
step2.2_ions.out Output file for ions
step2.2_ions str lon Information
step2.2_ions.pdb ions PDB file

System Size:

Box Type Rectangle

Crystal Type CUBIC

System Size A 64 Dimension along the A (X) axis
B 64 Dimension along the
C 64 Dimension along the C (Z) axis

Crystal Angle  Alpha 90.0 Angle between the axis B and C
Beta 90.0 Angle between the axis A and C
Gamma 900 Angle between the axis A and B

Periodic Boundary Condition Options:

® Generate grid information for PME FFT automatically

) Explicit grid information for PME FFT
X ¥ z
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CHARMM-GUI

Input Generation Options:

I n pUt G ene ration The input generation scheme has been changed recer
° NAM D NAMD

GROMACS

¢ GROMACS ® AMBER

OpenhM

¢ AMBER [J CHARMM/OpenhM
° OpenMM (] GENESIS

[ Desmond
L] LAMMPS
[ Tinker

Next Step: Generate Inputs!
download tgz:

Equilibration Input Generation Options:

@® NVT Ensemble

Dynamics Input Generation Options:

Bookmark this link, if you want to comeback to this page

® NPT Ensemble
(O NVT Ensemble

Temperature: |303.15 K

JOB ID: 4041463278
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Grace: MD Simulations

Upload and unzip “charmm-gui-tgz”: $ tar -xvzf charmm-gui.tgz

Example: Amber

 Upload or move “amber-charmmgui-grace.sub” to “amber” directory
 “amber-charmmgui-grace.sub”: minimization/equilibration/production
 Submit “amber-charmmgui-grace.sub”

Try GROMACS, NAMD, and OpenMM

Compare time/result
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Future MD Course: Suggestion

* Software details: Amber, NAMD, OpenMM, CHARMM, Gromacs

Free energy methods: Umbrella Sampling, Steered MD, Adaptive Biased Force
Method, Replica Exchange MD, Metadynamics, String Method

Post MD analysis:

* Trajectory analysis: MSD, RDF, ...

e Structural analysis: RMSD, RMSF, ...
 PCA, Cluster analysis, ...

Email: xjamesmao@tamu.edu Office: Blocker 218B Phone: 979.458.8416
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