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FORMULARI DE PROJECTES DE DOCTORAT INDUSTRIAL

A EMPLENAR PELS ENTORNS EMPRESARIAL | ACADEMIC

1. SOL-LICITUD DE PARTICIPACIO EN UN PROJECTE DE DOCTORAT INDUSTRIAL

e PROJECTE  Development of a machine learning framework for molecular simulations

DATA PREVISTA D'INICI DEL PROJECTE 01/09/2024

FRC PANEL 1 LS1Molecular and Structural Biology and Biochemistry

e ERC PANEL 2 corcionaL
e SECTORT Farmaceutica i biotecnologia
e SECTOR2 wprionaL) fic

2. MODALITAT DEL PROJECTE DE RECERCA

Vegeu lapartat de caracteristiques i escolliu la modalitat en funcié de les caracteristiques del projecte.

Modalitat de cofinancament [1  Modalitat d'ajuts especifics

3. DADES DE L'ENTORN EMPRESARIAL
e NOMDELENTITAT ACELLERA LABS SL o CIF

e REPRESENTANT LEGAL DE L'ENTITAT |RENE ESCOLAR HARO

e RESPONSABLE DEL PROJECTE A L'ENTITAT (TUTOR/A)  ERANCESC DE PAULA SABANES ZARIQUIEY

e ADRECA ELECTRONICA e TELEFON

e ADRECA DEL CENTRE DE TREBALL ON ES DESENVOLUPARA PARCIALMENT EL PROJECTE
C/ DOCTOR TRUETA 183, 7-5

e (CODIPOSTAL 08005 e POBLACIO BARCELONA e PAGINAWEB  https://www.acellera.com/

e BREUPRESENTACIO DE L'ENTITAT
For the past 17 years, Acellera has been at the forefront of computational drug discovery. We were one of the first companies worldwide to leverage
the use of novel accelerator processor technology (GPU) for molecular dynamics. We developed the first online platform for drug design based on
deep learning and we are now leading the introduction of machine learning techniques into the drug discovery pipeline. Our culture centers around
“Innovation First”. Our purpose is to change the way things are done by constantly increasing the rate of innovation. Our mission is to transform drug

discovery into a computable task by developing the algorithms to drive it. Our impact is on the real world and not inside a screen, therefore
molecules must be made and assays performed as a delivery path of our innovation.
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« UNIVERSITAT  UNIVERSITAT POMPEU FABRA
e PROGRAMA DEDOCTORAT  gioMEDICINE

[1 INVESTIGADOR/A ICREA BENEFICIARID'UN AJUT ERC GRUP DE RECERCA SGR

e CODISGR 2017 SGR 519 o NOMDEL GRUP DE RECERCA BIOCOMP

o DIRECTOR/ADE TESI PROF. GIANNI DE FABRITIIS

e CENTRE DE RECERCA (SI ESCAU)

e ADRECA ELECTRONICA o TELEFON

o ADRECA DEL DEPARTAMENT/CENTRE ON DESENVOLUPARA PARCIALMENT EL PROJECTE
PRBB C/ DOCTOR AIGUADER 88

e CODIPOSTAL 08003 e POBLACIO BARCELONA o PAGINAWEB https://www.compscience.org/

Breu resum del projecte de recerca, que indiqui si hi ha altres entitats o centres participants, amb I'extensio maxima del requadre, mitjancant el qual el candidat
pugui identificar si es tracta d'un projecte del seu interés.

The successful introduction of advanced machine learning techniques could completely transform the computation chemistry field as we know it
today. This Industrial PhD project leverages the potential of generative foundation and agent-based models to significantly enhance drug discovery
research. The project will focus on developing innovative approaches that integrate deep learning and unsupervised learning techniques to transform
how chemical compounds are modeled and understood.

Depending on the profile, background and interests of the selected candidate, the project will focus on one or two of the following objectives: :

- Development of a Machine Learning Framework for Molecular Simulations:
The project will create a specialized machine learning framework designed to optimize molecular simulations. This framework will merge
established methods with innovative algorithms to increase both the accuracy and efficiency of these simulations.

- Enhancement of Molecular Representations Through Neural Architectures:
Implement cutting-edge neural architectures, such as TensorNet and TorchMD-NET within PyTorch, to refine how molecular structures are
represented. This task is essential for capturing complex chemical interactions more accurately.

- Creation of Foundation Models Utilizing Unsupervised Learning:

Construct foundational models that employ unsupervised learning for zero-shot learning applications. These models are designed to predict
chemical properties and reactions without the need for explicit prior examples, significantly widening their application in novel compound
identification.

- Generation and Utilization of Novel Datasets:
Collaborate with the GPUGRID.net platform to generate new, high-quality datasets that will be used to train the developed models, ensuring they are
robust and capable of handling diverse chemical datasets.

- Development of Generative Models Based on Structural Insights:
This involves developing algorithms that can intelligently propose new molecular entities based on structural data, potentially speeding up the
identification of new drug candidates during the early drug discovery phases.

Expected Outcomes:

The successful implementation of this project is expected to produce a suite of advanced computational tools that significantly improve predictive
modeling capabilities within the field of chemistry. These tools will facilitate quicker and more precise identification of viable drug candidates, setting
new standards in computational drug discovery.

Research Impact:

By bridging theoretical chemistry with practical drug development applications, this project aims to introduce novel methodologies that could
fundamentally alter the approach to drug discovery, leading to more streamlined and innovative development processes.
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6. PERFIL DEL CANDIDAT/A

Descripcio dels requisits minims i valorables, quant a titulacio, idiomes i experiéncia, que seran més valorats en els candidats.
En tots els apartats cal fer referencia a si és un requisit minim o valorable.

o 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 aladmissio al doctorat: vegeu lapartat corresponent a les preguntes més frequents dels estudiants de doctorat (FAQ) del web del Pla de Doctorats Industrials.

¢ IDIOMES o EXPERIENCIA PROFESSIONAL D'INTERES
ENGLISH (ADVANCED LEVEL) No previous professional experience required
e ALTRES

- We seek exceptional candidates with a passion for using computation and machine learning to solve real problems.
- Good knowledge of at least a machine learning framework, preferably PyTorch or Jax, and Python.

- Good understanding of software engineering and code performance, including good code practices will be positively
evaluated

- Preferably knowledge of quantum chemistry (e.g. PSl4)

CARACTERISTIQUES DELS PROJECTES DE DOCTORAT INDUSTRIAL

L"elementessencial del Pla de Doctorats Industrials és un projecte dedoctoratindustrial, és a dir, un projecte de recerca estratégic d'una empresa, on el
doctorand/a desenvolupara la seva formacio investigadora, en col-laboracié amb un organisme de recerca, i que sera objecte d'una tesi doctoral.

La Generalitat de Catalunya dona suport economic a aquests projectes mitjancant 2 modalitats, ateses algunes caracteristiques en I'execucio del projecte:

o Projectes de doctorat industrial cofinangats per la Generalitat de Catalunya.
o Projectes de doctorat industrial amb ajut especific.

CARACTERISTIQUES COMUNES D'’AMBDUES MODALITATS

e Latesi doctoral es desenvolupara en el marc d'un conveni de col-laboraciéentre I'entitat o entitats de 'entorn empresarial i I'entitat o entitats de 'entorn
academic (sempre ha d'haver-hi una universitat catalanal, que ha de ser vigent durant els 3 anys de durada del periode d'execucio del projecte.

e Eldoctorand/a disposara d'un director/a de tesi vinculat I'organisme de recerca sol licitant i d'una persona responsable designada per I'empresasol-licitant
(tutor/a).

o Laselecciod de la persona candidata es realitzara conjuntament entre les parts signants del conveni de col-laboracié. En tot cas, la persona candidata ha de ser
acceptada i admesa en el programa de doctoratde la universitat corresponent.

e Lapersona candidata ha de tenir una nota mitjana de I'expedient académic igual o superior a 6,5 (escala 0 a10), calculada sobre el total de credits dels
estudis superiors que donen accés als estudis oficials de doctorat.

o 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 financament del Consell Europeu de Recerca (ERC).

¢ Ladedicacio del doctorand/a al projecte de recerca es distribuira entre els dos entorns.

e Eldoctorand/a participara enprogrames formatius en competéncies especifiques relacionades amb el lideratge, la coordinacio i la gestio de projectes d'R+D
+l; la transferéncia de resultats de recerca; el desenvolupament de noves empreses, i la propietat
intel-lectual i industrial, entre altres matéries rellevants.

e Eldoctorand/a disposara d'una assignacié anuval (borsa del doctorand/a)financada per la Generalitat de Catalunya i acumulable per un periode de 3 anys.
La finalitat és cobrir les despeses de matricula, mobilitat, formacio i publicacio d'articles del doctorand/a.

o Totes les tesis llegides en el marc del Pla de doctorats industrials rebran la menci6 de doctorat industrial. Els tutors i tutores a I'entorn empresarial, aixi com
els directors i directores de tesi participants rebran un reconeixement per la seva participacio al Pla.
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1. DADES DE LA PERSONA SOL-LICITANT

e NOMICOGNOMS DE L'ESTUDIANT o NIF
e ADRECA DE LA RESIDENCIA HABITUAL
e CODIPOSTAL e POBLACIO o TELEFON

o ADRECA ELECTRONICA

2. PERFIL DEL CANDIDAT/A
o TITULACIO: GRAU 0 EQUIVALENT (LLICENCIATURA, ENGINYERIA SUPERIOR | AROUITECTURAJ, | MASTER UNIVERSITARI.

o NOMBRE DE CREDITS (ECTS) e NOTA MITJANA
del GRAU 0 EQUIVALENT DE L'EXPEDIENT escaLA1a10)
 NOMBRE DE CREDITS (ECTS) e NOTA MITJANA
del MASTER UNIVERSITARI DE L'EXPEDIENT (escALA 2 10)

e IDIOMES. EN EL CAS DE DISPOSAR D'UN CERTIFICAT )
ACREDITATIU, CAL ESPECIFICAR-HO AMB LA DATA D'OBTENCIC. e EXPERIENCIA PROFESSIONAL

o ALTRES DADES D'INTERES RELLEVANTS PER AL PROJECTE
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3.MOTIVACIO | INTERES EN EL PROJECTE

Espai per incloure les motivacions i linterés personal en el projecte, amb I'extensio maxima del requadre.

PROTECCIO 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 seguents:

Responsable. AGAUR - CIF 00801117C - Passeig Lluis Companys 23, 08010, Barcelona - T. 93 310 63 94 - lopd agaur@gencat.cat.

Delegat de Proteccio de Dades.agaur@dpo.microlabhard.es

Finalitat. La finalitat de la recollida de les dades és fer arribar la seva candidatura a Il'empresa i Universitat/organisme de recerca impulsors del projecte de recerca al qual shagi inscrit per si, s'escau, gestionar la sol-icitud 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 proteccio de dades de caracter personal i la Llei Organica 3/2018, de 5 de desembre, de proteccio de dades personals i garantia dels drets digitals.

Base Legal El compliment d'una missi6 realitzada en interés public, l'exercici de poders piblics conferit al Responsable o el compliment d'una obligacit legal o; el consentiment de l'interessat en el cas de sol-licitar-lo, consentiment que podra ser retirat en qualsevol moment.

Conservaci6 de les dadesLes seves dades es conservaran mentre siguin necessaries per gestionar la convocatéria corresponent, i un cop tancada, es conservaran d'acord amb els terminis establerts a la normativa d'arxius aplicable. EI Responsable, certifica haver implementat les mesures
tecniques 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 alteracio, pérdua i tractament o accés no autoritzats

Drets. En qualsevol moment, vosté pot exercir els drets d'accés, rectificacio, supressio, oposicio, limitacio del tractament de les seves dades, o exercir el dret a la portabilitat de les mateixes. Tot aix6, mitjangant escrit, acompanyat de copia de document oficial que lidentifiqui, adrecat a
I'AGAUR o al Delegat de Proteccio de Dades. En cas de disconformitat amb el tractament, també té el dret de presentar una reclamacié davant I'Autoritat Catalana de Proteccié de Dades. Destinataris.Empresa i universitat/organisme de recerca impulsors del Projecte de Recerca per a la
valoracio 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 seleccio de les entitats i candidats, coordinar i promocionar conjuntament el programa amb 'AGAUR. Igualment,

les dades podran ser comunicades a l'empresa on desenvolupi les seves funcions i a la universitat amb la finalitat de seleccionar el candidat.

Data i signatura de linteressat/da.

, de de

BLOQUEJAR

Per a més informacié:
doctorats.industrials.recerca@gencat.cat-doctoratsindustrials.gencat.cat

Procediment de soll icitud de participacié:
Enviamentelectronicd'unacopiasignadaa la bustia de correu del Pla de Doctorats Industrials:. doctorats.industrials.recerca@gencat.cat

DipositLegal B-9413-2014


http://doctoratsindustrials.gencat.cat/ca

	01: 
	1: Development of a machine learning framework for molecular simulations
	2: 01/09/2024
	3: [LS1 Molecular and Structural Biology and Biochemistry]
	4: []
	17: Si
	18: Off
	19: ACELLERA LABS SL
	5: 
	6: IRENE ESCOLAR HARO
	8: FRANCESC DE PAULA SABANÉS ZARIQUIEY
	10: 
	11: 
	12: C/ DOCTOR TRUETA 183, 7-5
	13: 08005
	14: BARCELONA
	15: https://www.acellera.com/
	16: For the past 17 years, Acellera has been at the forefront of computational drug discovery. We were one of the first companies worldwide to leverage the use of novel accelerator processor technology (GPU) for molecular dynamics. We developed the first online platform for drug design based on deep learning and we are now leading the introduction of machine learning techniques into the drug discovery pipeline. Our culture centers around “Innovation First”. Our purpose is to change the way things are done by constantly increasing the rate of innovation. Our mission is to transform drug discovery into a computable task by developing the algorithms to drive it.  Our impact is on the real world and not inside a screen, therefore molecules must be made and assays performed as a delivery path of our innovation.

	02: 
	1: Si
	13: Off
	14: Off
	5: 2017 SGR 519
	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: The successful introduction of advanced machine learning techniques could completely transform the computation chemistry field as we know it today. This Industrial PhD project leverages the potential of generative foundation and agent-based models to significantly enhance drug discovery research. The project will focus on developing innovative approaches that integrate deep learning and unsupervised learning techniques to transform how chemical compounds are modeled and understood.

Depending on the profile, background and interests of the selected candidate, the project will focus on one or two of the following objectives: :

- Development of a Machine Learning Framework for Molecular Simulations:
The project will create a specialized machine learning framework designed to optimize molecular simulations. This framework will merge established methods with innovative algorithms to increase both the accuracy and efficiency of these simulations.

- Enhancement of Molecular Representations Through Neural Architectures:
Implement cutting-edge neural architectures, such as TensorNet and TorchMD-NET within PyTorch, to refine how molecular structures are represented. This task is essential for capturing complex chemical interactions more accurately.

- Creation of Foundation Models Utilizing Unsupervised Learning:
Construct foundational models that employ unsupervised learning for zero-shot learning applications. These models are designed to predict chemical properties and reactions without the need for explicit prior examples, significantly widening their application in novel compound identification.

- Generation and Utilization of Novel Datasets:
Collaborate with the GPUGRID.net platform to generate new, high-quality datasets that will be used to train the developed models, ensuring they are robust and capable of handling diverse chemical datasets.

- Development of Generative Models Based on Structural Insights:
This involves developing algorithms that can intelligently propose new molecular entities based on structural data, potentially speeding up the identification of new drug candidates during the early drug discovery phases.

Expected Outcomes:
The successful implementation of this project is expected to produce a suite of advanced computational tools that significantly improve predictive modeling capabilities within the field of chemistry. These tools will facilitate quicker and more precise identification of viable drug candidates, setting new standards in computational drug discovery.

Research Impact:
By bridging theoretical chemistry with practical drug development applications, this project aims to introduce novel methodologies that could fundamentally alter the approach to drug discovery, leading to more streamlined and innovative development processes.
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