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What do we
offer?

* High performance computing
hardware/software

 Computational expertise
* Molecular modeling

* Image Processing
“Bioinformatics”
Mathematical modelling
Training Courses
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ALL OUR SERVICES ARE FREE FOR I0OCB EMPLOYEES!!




Computing nodes: 291
Number of cores: 10764
Total Memory: 52TB

Hardware:

The AU rum Cluster Number GPUs: 84

Omnipath/25 Gb networkg

Partition cores scratch
name

a36_96 a[001-204] intel- 100 Gb'
skylake*

a36_192 a[205-224] intel- 186120 1TB nvme 100 Gb'
skylake?

a36_768 a[225-232] intel- 766440 100 Gb'
skylake?

a36_96_gpu a[233-237] intel- 2x RTX 1or8TB 100 Gb'
skylake? 5000 2 nvme

b32.128_gpu b[001-003] amd-zen3° 2x RTX 2TB
3080 9 nvme

b32_128_gpu b[004-029] amd-zen3% 2x RTX 2TB
30903 nvme

T Omnipath 100 Gb PCle x8 Adapter

2 Quadro RTX 5000 16GB GDDR6

3 GeForce RTX 3090 24GB GDDR6

b64.1024 b[033-048] amd-zen3® 27TB 4 2x Intel Xeon Gold 6140 CPU @ 2.30GHz
nvme 51x AMD EPYC 7543, 32 cores @ 2.8 GHz

b64_2048 amd-zen3® 2TB 6 2x AMD EPYC 7543, 32 cores @ 2.8 GHz
nvme 7 2x Intel Xeon CPU E5-2650 v4 @ 2.20GHz

8 GeForce GTX 1080 8GB

9 GeForce RTX 3080 10GB GDDR6

b32_128_gpu b[030-032] amd-zen3% 4x RTX 2TB
30903 nvme

c24_32_gpu c[001-005] intel- 1TB ssd
broadwell”

https://hpcg.uochb.cas.cz/cluster/index.html
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* The service group has a total of 3 FTEs
O u r p e O p | e * We have grown by 2 FTEs in the last year.

* Each member has 0.5 FTE in the HPCg service group



Computational expertise

* General support D,
e Cluster tenders E | |
» Maintanace of the W = s T
cluster S s
: Installaticl)n of ; e
commonly use - g
sotne "‘9’.}’
2t i

e Personalized support

* Personalizing the cluster
experience to match user needs

» Software and hardware
* Help with tenders and grants
* Help people using cluster (Kiran)




Molecular modelling technigues

Quantum Molecular Qm/ Docking & Big Image Machine Optimization Calculations
mechanics dynamics MM scoring data processing learning & clustering & statistics

V YSGLGADNGAPG 1Y RDIAR
SNPGIAAFEKRSNENEAGAP
LRKSNEARSPLNGAQAQL QA

Query sequence

QLPENLMQNEANEARS
ROANGLMQVGLMQPGIAKS

* Molecular dynamics simulations
involving all sort of biomolecules

* Ligand docking and scoring Template dentifcaton

e Reaction mechanism

* Generation of conformers

* pKa predictions SE—

e Structure prediction methods

* Protein design

e Parametrization of molecules

 Understanding macromolecular
interactions

Structure re-assembly

Final model selection { %’
s

Coordinated by Dr. Martin LepSik (0.5 FTE)

Dr. Petro Khoroshyy (0.5 FTE)
MSc. Miguel Riopedre (0.5 FTE since 2023)




“Bioinformatics”

Quantum Molecular Qm/ Docking & i Image Machine Optimization Calculations
mechanics dynamics MM scoring processing learning & clustering & statistics

« Data mining

. High throughput techniques What biomolecule can f

Target Data mining tools

® Q ue rY| ng databases identification | Molecular docking

be a target?

* Virtual screening Wrich compounds can Ve
o & Hit Virtual screening
identification Structural-based :

* Molecular docking

C PI"Ote Om i CS Ligand-based :
+ Pharmacophore
. -~ + Machine learning
* Genomics Hit-to-lead - Simiarity

— - N\ -
[
Lipidomics + Potoncy asaR
1 Drug-likeness

| Toxicity Lead Pre-clinical Clinical trials Drug Macket
—*| optimization trials y Phase I, I, lll . Approval ) J

We are not experts in everything, but if there
is demand we are ready to try.

Dr. Kiran Kumar Telekunta (0.5 FTE since Nov 2022)
MSc. Miguel Riopedre (0.5 FTE since 2023)
In collaboration with other facilities:

Do you want to try?
*  CryoEM (Dr. Tomas Kouba)

*  Mass spectrometry (Dr. Josef Cvacka)

*  Next generation sequencing (Dr. Ondrej Luks$an)




Image processing techniques

Quantum Molecular QM/ Docking &

Image Machine Optimization Calculations

mechanics dynamics MM scoring processing learning & clustering & statistics

* Processing large data sets L
Anxiogenic manipulations Anxiolytic manipulations Wild-type Control

e Confocal microscopy It —

* Electron microscopy =

e Automatic image tracking and
analyzing

Spatial reconstructions

~7| Repeated Morphine T Alarm Pheromone
Withdrawal

(I0CB employees welcome — write to hseara@uochb.cas.cz) * Dr. Petro Khoroshyy (0.5 FTE)



Quantum Molecular Qm/ Docking & Big Image Machine Optimization Calculations
mechanics dynamics MM scoring data processing learning & clustering & statistics

* Machine learning
e Supervised

b|

* Deep learning o S

* Advanced optimization methods | ‘;‘.:(‘{
* Genetic algorithms i L‘/A
» Differential evolution o

CCnlec(-c2ccce(CE) EF)e2)e2se(C(=N)NCICCS(=0)(=0)CCI)cc2c1=0

Amino Acid (AA) sequences
MNTFQADWGEIPQMPKDQVFTPQDQLTNYN......YSDLGSPFRDLGTIEE

* Markov models and variants
* Cluster analysis
e Statistical models

[o]

Input dataset Deep learning models

|
|
|
|
| Graph structure
|
|
|
|

* MSc. Ondrej Tichacek (0.5 FTE since 2023)
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Hector Martinez-Seara Ondrej Tichacek Kiran Kumar Telukunta

Head, Aurum, Mol. Aurum, Mathematical Aurum, Cryo, programing
Modelling, Courses modelling, ML Bioinformatics

Martin LepSik Petro Khoroshyy Miguel Riopedre

Modelling, Virtual screening, Imaging, Virtual screening, Modelling, Programing, NGS
Bioinformatics, Courses Modelling, Courses, MS



courses

We organize 1 week of courses twice a
year.

* Linux

S T T * Python

* Pymol

* Imagel
* Gromacs
e Gaussian

» We accept suggestions for new courses

So far more than 250 attendees.

B (IOCB employees welcome — write to hseara@uochb.cas.cz)
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How to contact us?

https://intraweb.uochb.cas.cz/vypocetni
-core-facility-510.html

©

Rozcestnik Nasténka Udailosti Vedeni Administrativa Véda Persondlni&mzdy ITS Kontakty Ostatni Dokum
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/ Uvod / Véda / Core facilities / Vlysoce vykonné pocitani
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i Podpora vysoce vykonného pocitani
Analyticke = 2 = e 7 ¢
laboratofe High Performance Computing > et § Mangerer
LR J

Biochemicka

farmakologie Skupina Podpory vysoce vykonného pocitani nabizi celou fadu sluzeb. Pro feseni problému vyzadujici velky
MS vypocetni vykon zajistujeme provoz clusteru Aurum. Poskytujeme téz konzultace / pomoc s vypocetnimi projekty
vyzkumnych pracovniki UOCHB. Témata pokryvaji sirokou oblast od zpracovéni obrazu, virtualniho screeningu,
biomolekularnich vypoctl, manipulaci s velkymi daty, az po softwarovou a hardwarovou podporu pro simulaci

Core facilities

NMR
Mikroskopie
NGSf

molekularni dynamiky.

Radiochemie

Virologie Lidé

Vysoce vykonné o Hector Martinez-Seara (vedouci), & 187

pocitani o Martin Lepsik (podpora modelovani), & 523

o Petro Khoroshyy (podpora zobrazovani a organizace kursu), & 448/463

o Ondrej Tichacek (matematickeé a statistické modelovani a design clusteru), & 296

Aurum cluster
Sluzby

Granty
Aurum cluster

Sluzby

Knihovna

ORCID




HPCg Home Cluster Services GitLab& Contact
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Podpora vysoce vj‘konného pocitani

High Performance Computing > B ——
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The High Performance Computing Support group offers a range of services. We ensure the operation of the Aurum cluster for solving
problems that require a lot of computing power. We also provide consultations / help with computational projects of IOCB researchers. Topics
cover a wide range from image processing, virtual screening, biomolecular computing, big data manipulation, to software and hardware
support for molecular dynamics simulation.

Aurum cluster

Located in the basement of building B, the aurum cluster provides
computational resources to all employees of IOCB.

Learn more ‘ Documentation Request user account H Issue tracker

HPCg GitLab
@

High Performance Computing Service Group (HPCg) maintains its own
GitLab instance which is accessible only to IOCB employees.

Other services @

List of services which we provide, continue to improve and increase.

HPCg Services
HPCg GitLab




https://hpcg.uochb.cas.cz/gitlab

® & issues - clusters aurum - GitlabX  +

Q Search GitLab

aurum clusters > aurum > Issues

Brojectinformation Open 20 Closed 203  All 232 3 Edit issues m

Repository
Issues D v | Search or filter results... ‘ Q ‘ Created date v l
List
— Node a236 reservation =)
oards .
@ #233 - created 15 minutes ago by Hana Svachova updated 15 minutes ago
Service Desk
make symlink from /home2/ to /home/ ]
Milestones " :
D #231- created 3 days ago by Erik Andris updated 3 days ago
33 Merge requests
Change location schrodinger installation + A2
@ cico [ #230 - created 5 days ago by Hector Martinez-Seara Monne  @ID updated 3 days ago
@ Security & Compliance
Limits imposed by the queue system when using reserved nodes ® s
@ Deployments O #229 - created 5 days ago by Hector Martinez-Seara Monne T @D Special request updated 3 days ago
A Packages and registries
Request libraries to install Schrodinger (libnsl.so.1) 8 as
@ Infrastructure (0 #228 - created 6 days ago by Pavel Dvorak (@) updated 2 days ago
G Monitor
tensorflow installation 9 o
k- Analytics O #226 - created 1 week ago by Katefina BaldZov4 Faltejskova updated 1week ago
@ wiki
Tuning slurm priorities
X Snippets @ #215 - created 3 weeks ago by Ondrej Tichacek @D updated 1 week ago
3 Settings
& Normalizing structure of the software folder 9 Q2
@ #213 - created 4 weeks ago by Hector Martinez-Seara Monne Information updated 4 weeks ago

b001 local drive ® T
@ #208 - created 1 month ago by Tomas Kouba Special request updated 1 month ago

Orca 5.0.x memory error for casscf jobs 9 Q9
@ #206 - created 1 month ago by Tatiana Nemirovich  (@IED updated 2 weeks ago




