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AEMPLENAR PER L'EMPRESA | LAUNIVERSITAT
—> PROJECTE  Molecular Neural Network Potentials for Drug Discovery
—> DATAPREVISTAD'INICI DEL PROJECTE 01/09/2022
S ERCPANEL1 LS1Molecularand Structural Biology and Biochemistry
- ERC PANEL 2 (OPCIONAL)
- SECTOR1 Farmaceuticaibiotecnologia
- SECTOR 2 (OPCIONAL) TIC
Vegeu l'apartat de caracteristiques i escolliu la modalitat en funcid de les caracteristiques del projecte.
Modalitat de cofinangament 0 Modalitat d'ajuts especifics
— NOMDE L'ENTITAT ~ ACELLERA LABS SL - CIF
—> REPRESENTANT LEGAL DE L’ENTITAT IRENE ESCOLAR HARO
— RESPONSABLE DEL PROJECTE A L'ENTITAT (TUTOR/A)  MACIEJ MAJEWSKI
- ADREGA ELECTRONICA - TELEFON
- ADRECGA DEL CENTRE DE TREBALL ON ES DESENVOLUPARA PARCIALMENT EL PROJECTE
C/ DOCTOR TRUETA 183,7-5
— CODIPOSTAL 08005 - POBLACIO BARCELONA - PAGINAWEB https://www.acellera.com/

- BREU PRESENTACIO DE L'ENTITAT

Acellera is devoted to bringing state-of-the-art technologies to drug discovery. Founded in 2006, Acellera is one of the first companies worldwide to
leverage the use of novel accelerator processor technology (GPU) applied to molecular dynamics. We developed the first online platform for drug
design based on deep learning and are now leading the introduction of machine learning techniques into the drug discovery pipeline. Among our
clients, we count several of the top10 pharmaceutical companies of the world and was selected as one of the Top30 Al Drug Discovery companies in

2019.
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- UNIVERSITAT  Universitat Pompeu Fabra
- PROGRAMA DE DOCTORAT  gigmedicine

[ INVESTIGADOR/A ICREA BENEFICIARID'UN AJUTERC GRUP DE RECERCA SGR
— CODISGR 2017 SGR 0519 —> NOMDEL GRUP DERECERCA  BIOCOMP
— DIRECTOR/ADETESI  Prof. Gianni De Fabritiis
— CENTRE DE RECERCA (SI ESCAU)
- ADREGA ELECTRONICA - TELEFON

- ADRECA DEL DEPARTAMENT/CENTRE ON DESENVOLUPARA PARCIALMENT EL PROJECTE
PRBB c/Doctor Aiguader 88

- CODIPOSTAL 08003 - POBLACIO Barcelona - PAGINAWEB  https://www.compscience.org/

BREU RESUM DEL PROJECTE DE RECERCA, QUE INDIQUI SI HI HA ALTRES ENTITATS 0 CENTRES PARTICIPANTS, AMB L'EXTENSIO MAXIMA DEL
REQUADRE, MITJANGANT EL QUAL EL CANDIDAT PUGUI IDENTIFICAR SI ES TRACTA D'UN PROJECTE DEL SEU INTERES.

This project aims to develop novel multiscale molecular potentials based on artificial neural networks and apply them in the fields of structural
biology, computational chemistry and drug discovery. The project will benefit from the active development of Neural Network Potentials (NNPs) at
Acellera and expand them to new areas of drug discovery, like ligand docking.

Machine learning potentials can act as fast and accurate potential energy functions, effectively replacing conventional force fields. Their main
advantage is that they can be trained to approximate high accuracy compute-intensive methods, enabling their accuracy orders of magnitude faster
than the reference methods. Thanks to that, NNPs have found application in quantum chemistry, protein folding and molecular property prediction.
Acellera has actively participated in the field, developing a fully differentiable molecular dynamics engine named TorchMD that enables a quick
design and testing of NNPs as molecular force fields. The company is also involved in the OpenMM consortium, which enables fast deployment of
NNPs and makes the advances accessible to a wide audience of computational chemists.

The candidate will participate in the development of a training pipeline for novel NNPs and their application in real drug discovery problems. The
candidate will curate structural data sets, explore new training approaches and neural network architectures, train and validate the NNPs, and use
them in prospective projects. The main focus will be on ligand docking, however the pipeline could be applied in other areas of drug discovery too.
Ligand docking is known to suffer from low accuracy. It is usually applied in large scale virtual screening campaigns, as a means to increase the
probability of finding a hit compound. More accurate, MD- or QM-based methods produce more reliable predictions, but are substantially more
expensive. The candidate will improve docking methods with NNPs and create a next generation docking application.

Finally, the candidate will integrate their method and NNPs into ACEMD, Acellera’s molecular dynamics software, and in the PlayMolecule.org
platform, which contains various applications for drug discovery and molecular simulations.

During their work on this project, the researcher will have access to state-of-the-art computational resources. This project is expected to lead to
publishable results in high-impact scientific journals.
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Descripcid dels requisits minims i valorables, quant a titulacid, idiomes i experiéncia, que seran més valorats en els candidats. En tots els
apartats calferreferénciaa si és un requisit minim o valorable.

> TITULACIO" (GRAU, 0 EQUIVALENT (LLICENCIATURA, ENGINYERIA SUPERIOR | ARQUITECTURA), | MASTER UNIVERSITARI)

MASTER IN BIOINFORMATICS FOR THE HEALTH SCIENCES, MASTER IN CHEMISTRY, MASTER IN COMPUTATIONAL
CHEMISTRY, MASTER IN PHYSICS OR ALIKE

*Requisits per a ladmissio al doctorat: vegeu U'apartat corresponent a les preguntes més freqiients dels estudiants de doctorat (FAQ) del
web del Pla de Doctorats Industrials.

- IDIOMES - EXPERIENCIA PROFESSIONAL D'INTERES
ENGLISH (ADVANCED LEVEL) No previous professional experience required
—-> ALTRES

- Prior knowledge in neural information processing, deep learning frameworks (pyTorch, Tensorflow) and
coarse-grained differentiable molecular simulations.

- Knowledge of organic and physical chemistry.

- Very good knowledge of Python and good coding practices

- Excellent English writing skills

- This is a strongly computational position, so we encourage applications of people that love algorithms, computing,
programming and likes to apply it.

L element essencial del Pla de Doctorats Industrials és el projecte de doctorat industrial, és a dir, un projecte de recerca estrategic
d'una empresa, on el doctorand/a desenvolupara la seva formacié investigadora, en collaboracié amb una universitat, i que sera objecte
d’'una tesidoctoral.

LaGeneralitatde Catalunya dona suport economic a aquests projectes mitjangant 2modalitats, ateses algunes caracteristiques en U'exe-
cucid del projecte:

a. Projectes de doctorat industrial cofinangats per la Generalitat de Catalunya.

b. Projectes de doctorat industrial amb ajut especific.

— Latesidoctoral es desenvolupara en el marc d’'un convenide collaboracié entre una universitat (i, si escau, centre de recerca) i unaem-
presa (també pot participar-hi més d'una empresa).

- El/ladoctorand/a disposara d'un director/a de tesi vinculat/ada a la universitat o al centre de recercai d’'una persona responsable
designada per 'empresa (tutor/a).

- La seleccio de la persona candidata es realitzara conjuntament entre les parts signants del conveni de collaboracid. En tot cas, la
persona candidata ha de ser acceptadaiadmesa al programa de doctorat de la universitat corresponent.

—> La persona candidata ha de tenir una nota mitjana de l'expedient académic igual o superior a 6,5 (escala 0 a10), calculada sobre el total
de crédits dels estudis superiors que donen accés als estudis oficials de doctorat.

— Eldirector/a de tesi ha de formar part d'un grup de recerca reconegut (SGR) vigent de la Generalitat de Catalunya o bé ser investigador/a
del programa ICREA o haver obtingut finangament del Consell Europeu de Recerca (ERC).

- Ladedicacié del/de la doctorand/a al projecte de recerca es distribuira entre lempresai la universitat.

- El/la doctorand/a participara en programes formatius en competéncies especifiques relacionades amb el lideratge, la coordinacidila
gesti6 de projectes d'R+D+l; la transferencia de resultats de recerca; el desenvolupament de noves empreses, i la propietat intellectual i
industrial, entre altres matéries rellevants.

- El/ladoctorand/a disposara d’'una assignacid anual (borsa de mobilitat) financada per la Generalitat de Catalunyai que podra acumular-
se per a un periode maxim de 3 anys. La finalitat és l'assisténcia a seminaris i congressos relacionats amb el projecte de recerca, aixi com
estades en altres seus de l'empresa, en altres universitats o en centres de recerca de fora de Catalunya.

STotes les tesis llegides en el marc del Pla de doctorats industrials rebran lamencié de doctoratindustrial. Les empresesiels directors
academics o les directores academiques participants també rebran un reconeixement per la seva participacio al Pla.
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DADES DE LAPERSONA SOL-LICITANT

- NOM | COGNOMS DE L'ESTUDIANT > NIF
- ADRECA DE LA RESIDENCIA HABITUAL
- CODI POSTAL - POBLACIO > TELEFON

- ADREGA ELECTRONICA

PERFIL DEL CANDIDAT/A
- TITULACIO: GRAU 0 EQUIVALENT (LLICENCIATURA, ENGINYERIA SUPERIOR | ARQUITECTURA), | MASTER UNIVERSITARI.

- NOMBRE DE CREDITS (ECTS) del —->NOTA MITJANA DE
GRAU O EQUIVALENT L'EXPEDIENT (escALA1a10)
- NOMBRE DE CREDITS (ECTS) del —->NOTA MITJANA DE
MASTER UNIVERSITARI L'EXPEDIENT (escaLA1a10)
— IDIOMES. EN EL CAS DE DISPOSAR D'UN CERTIFICAT - EXPERIENCIAPROFESSIONAL

ACREDITATIU, CAL ESPECIFICAR-HO AMB LA DATA D'OBTENCIO.

- ALTRES DADES D'INTERES RELLEVANTS PER AL PROJECTE
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A EMPLENAR PEL CANDIDAT/A

Espai perincloure les motivacions i linterés personal en el projecte, amb l'extensié maxima del requadre.

PROTECCIG DE DADES DE CARACTER PERSONAL

En complimentar el present formulari, autoritza i dona el seu consentiment per al tractament de les dades personals facilitades en els termes segiients:
Responsable. AGAUR - CIF Q0801117C - Passeig Lluis Companys 23, 08010, Barcelona - T. 93 310 63 94 - lopd.agaur@gencat.cat.
Delegat de Proteccié de Dades. agaur@dpo.microlabhard.es

Finalitat. La finalitat de la recollida de les dades és fer arribar la seva candidatura a l'empresa i Universitat/organisme de recerca impulsors del projecte de recerca al qual s'hagi inscrit per si, s'escau, gestionar la sollicitud d'ajut en el marc
del Pla de Doctorats Industrials (en endavant, Pla DI), de conformitat amb el Reglament (UE) 2016/679 del Parlament Europeu relatiu a la proteccié de dades de caracter personal i la Llei Organica 3/2018, de 5 de desembre, de proteccié de

dades personals i garantia dels drets digitals.

Base Legal. El compliment d'una missi6 realitzada en interés public, Uexercici de poders piiblics conferit al R ble o el i d’una obligacid legal o; el cor i de linteressat en el cas de sollicitar-lo, consentiment que

podra ser retirat en qualsevol moment.

Conservacid de les dades. Les seves dades es conservaran mentre siguin necessaries per gestionar la convocatoria corresponent, i un cop tancada, es conservaran d’acord amb els terminis establerts a la normativa d’arxius aplicable. El
Responsable, certifica haver implementat les mesures técniques i organitzatives recollides al Reglament (UE) 2016/679, per tal de garantir la seguretat i integritat de les dades de caracter personal incloses als fitxers i evitar la seva
alteraci6, pérdua i tractament o accés no autoritzats.

Drets. En qualsevol moment, vosté pot exercir els drets d'accés, rectificaci, supressié, oposicid, limitacié del tractament de les seves dades, o exercir el dret a la portabilitat de les i Tot aixd, mitj escrit, yat de copia

de document oficial que l'identifiqui, adregat a 'AGAUR o al Delegat de Protecci6 de Dades. En cas de disconformitat amb el tractament, també té el dret de presentar una reclamaci6 davant I'Autoritat Catalana de Proteccié de Dades.

Destinataris. Empresa i universitat/organi: de recerca imp s del Projecte de Recerca per a la valoracid de la candidatura, Departament de Recerca i Universitats (REU) i Consorci de Serveis Universitaris de Catalunya (CSUC) amb la

finalitat de participar i assessorar en la seleccid de les entitats i candidats, coordinar i promocionar conjuntament el programa amb UAGAUR. Igualment, les dades podran ser comunicades a 'empresa on desenvolupi les seves funcions i a la

universitat amb la finalitat de seleccionar el candidat.

Dataisignatura de linteressat/da.

BLOQUEJAR

doctorats.industrials.reu@gencat.cat -doctoratsindustrials.gencat.cat

Enviamentelectrdnic d'una copiasignada a la bustia de correu del Pla de Doctorats Industrials: doctorats.industrials.reu@gencat.cat

DipositLegal B-9413-2014


http://doctoratsindustrials.gencat.cat/ca

	Binder1.pdf
	TEST_2014_CAT_100414


	01: 
	1: Molecular Neural Network Potentials for Drug Discovery
	2: 01/09/2022
	3: [LS1 Molecular and Structural Biology and Biochemistry]
	4: []
	17: Si
	18: Off
	19: ACELLERA LABS SL
	5: 
	6: IRENE ESCOLAR HARO
	8: MACIEJ MAJEWSKI
	10: 
	11: 
	12: C/ DOCTOR TRUETA 183,7-5
	13: 08005
	14: BARCELONA
	15: https://www.acellera.com/
	16: Acellera is devoted to bringing state-of-the-art technologies to drug discovery. Founded in 2006, Acellera is one of the first companies worldwide to leverage the use of novel accelerator processor technology (GPU) applied to molecular dynamics. We developed the first online platform for drug design based on deep learning and are now leading the introduction of machine learning techniques into the drug discovery pipeline. Among our clients, we count several of the top10 pharmaceutical companies of the world and was selected as one of the Top30 AI Drug Discovery companies in 2019. 


	02: 
	1: Si
	13: Off
	14: Off
	5: 2017 SGR 0519
	6: BIOCOMP 
	7: Prof. Gianni De Fabritiis
	9: 
	10: 
	11: 
	12: PRBB c/Doctor Aiguader 88
	15: 08003
	2: Barcelona
	3: https://www.compscience.org/
	4: Universitat Pompeu Fabra
	16: This project aims to develop novel multiscale molecular potentials based on artificial neural networks and apply them in the fields of structural biology, computational chemistry and drug discovery. The project will benefit from the active development of Neural Network Potentials (NNPs) at Acellera and expand them to new areas of drug discovery, like ligand docking.

Machine learning potentials can act as fast and accurate potential energy functions, effectively replacing conventional force fields. Their main advantage is that they can be trained to approximate high accuracy compute-intensive methods, enabling their accuracy orders of magnitude faster than the reference methods. Thanks to that, NNPs have found application in quantum chemistry, protein folding and molecular property prediction. Acellera has actively participated in the field, developing a fully differentiable molecular dynamics engine named TorchMD that enables a quick design and testing of NNPs as molecular force fields. The company is also involved in the OpenMM consortium, which enables fast deployment of NNPs and makes the advances accessible to a wide audience of computational chemists.
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Finally, the candidate will integrate their method and NNPs into ACEMD, Acellera’s molecular dynamics software, and in the PlayMolecule.org platform, which contains various applications for drug discovery and molecular simulations. 

During their work on this project, the researcher will have access to state-of-the-art computational resources. This project is expected to lead to publishable results in high-impact scientific journals.
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