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FORMULARI DE PROJECTES DE DOCTORAT INDUSTRIAL

A EMPLENAR PELS ENTORNS EMPRESARIAL | ACADEMIC

PROJECTE  FL-TOO: Tissue-of-origin deconvolution of the cell-free transcriptome for non-invasive screening of
multiple cancer types

DATA PREVISTA D'INICI DEL PROJECTE

FRC PANEL 1 LS2 Genetics, Genomics, Bioinformatics and Systems Biology

ERC PANEL 2 coPcionaLy
SECTOR Farmaceuticaibiotecnologia
SECTOR 2 (oPcionaL) Salut

Vegeu apartat de caracteristiques i escolliu la modalitat en funcio de les caracteristiques del projecte.

Modalitat de cofinancament  [] Modalitat d'ajuts especifics

NOM DE L'ENTITAT Flomics Biotech SL e C(IF
REPRESENTANT LEGAL DE L'ENTITAT  30a0 Curado
RESPONSABLE DEL PROJECTE A L'ENTITAT (TUTOR/A)  julien Lagarde

ADRECA ELECTRONICA e TELEFON
ADRECA DEL CENTRE DE TREBALL ON ES DESENVOLUPARA PARCIALMENT EL PROJECTE

Roc Boronat, 31
CODI POSTAL 08005 e POBLACIO Barcelona o PAGINAWEB  https://www.flomics.com/
BREU PRESENTACIO DE LENTITAT

Flomics Biotech, established in 2018 in Barcelona, stands at the forefront of cancer diagnostics with a novel and groundbreaking liquid biopsy
solution for multicancer early detection. Our innovative blood-based test transcends traditional methods by utilizing a uniqgue combination of cell-free
RNA sequencing and advanced bioinformatics, including machine learning and Al, to identify robust cancer signatures from a single blood sample.
This allows for the non-invasive screening of multiple cancer types, offering a significant leap in early cancer detection.

Flomics offers the following services: (i) A broad range of custom-made genomics services for Next-Generation Sequencing (NGS)-based projects.
From standard NGS to ultra-low input biofluid RNA-seq, with focus on biomarker discovery for screening, diagnosis and prognosis, leveraging
Flomics expertise in the fields of molecular biology and bioinformatics; (ii) Stratus® - Cloud-based platform for automated and seamless analysis of
NGS data, that does not require any in silico skills. The software includes several standardized pipelines, such as RNA-seq and Metagenomics,
tailored for dedicated analysis with extensive quality control. Flomics computing infrastructure is purely cloud-based (AWS), allowing full scalability
and availability, a scalable storage capacity, and data backup and security. Customers can upload their data directly from the computer or via
Illumuna’s BaseSpace. Stratus® is fully compatible with a wide range of library preparation kits and sequencing platforms. It takes any kind of NGS
raw data (FASTQ format) and generates interpretable information. It includes QC, read alignment, variant calling and interpretation.

Flomics is dedicated to R&D and actively applies for public funding. Examples of obtained funding are: Enisa (67 k€), EIT Health Bridgehead Program
(40 ke€), Tecniospring Industry (136 k€), CDTI PID (211 k€), T. Quevedo 2020 (110 k€), 2x T. Quevedo 2022 (220 k€), INNO4 COV-19 (110 k€), 2x Doctorats
Industrials (i.e. academic & industry intersectoral PhD-programme), Programa Colaboracién Publico-Privada 2021 (consortium budget - 687 k€) and
the Investigo Program 2022 (130 k€). In addition, we have the Seal of Excellence from the European Commission, the Seal of Innovative SME and
emergent company from the Spanish government (PYME innovadora y empresa emergente) and received the prize of Global Startup Awards 2021, as
the best newcomer.

With a growing team, our own laboratory facilities, and a deeper pool of knowledge and resources, Flomics is more prepared than ever to bring this
life-saving technology to the forefront of cancer care. Our goal is to revolutionize cancer screening, making early detection accessible and reliable,
and ultimately, improving outcomes for patients worldwide.
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UNIVERSITAT Universitat Pompeu Fabra
PROGRAMADEDOCTORAT - poctorat en Biomedicina

INVESTIGADOR/A ICREA BENEFICIARI D'UN AJUT ERC [ GRUP DE RECERCA SGR
CODISGR  2021-SGR-01304 e NOMDEL GRUP DE RECERCA Computational Biology of RNA Processing
DIRECTOR/A DE TESI Roderic Guig6 Serra

CENTRE DE RECERCA (SI ESCAU) Centre de Regulacié Genomica (CRG)
ADRECA ELECTRONICA e TELEFON

ADRECA DEL DEPARTAMENT/CENTRE ON DESENVOLUPARA PARCIALMENT EL PROJECTE
Dr. Aiguader 88

e CODIPOSTAL 08003 e POBLACIO Barcelona o PAGINAWEB https://www.crg.eu/roderic_guigc

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.

According to the World Health Organisation (WHO), cancer is a leading cause of death worldwide, accounting for nearly 10 million deaths in 2020,
approximately one in seven deaths worldwide. It also imposes a significant financial burden on economies, with an estimated annual cost of $1.16
trillion in 2010, including healthcare expenses and productivity loss. Due to late detection, the mortality rate for many cancers remains high, even in
countries with very high Human Development Index (HDI) like Spain. The National Cancer Institute of the USA estimates that up to 35% of premature
cancer deaths could be prevented through early detection.

Several scientific studies have focused on the development of early detection diagnostics, with the use of biomarkers in peripheral fluids by liquid
biopsy being one of the most promising solutions. Historically, the scientific community has focused on the search for mutations in circulating tumor
DNA (ctDNA) in plasma for the diagnosis of certain cancers. However, recent studies have highlighted the difficulties in detecting ctDNA during the
early disease stages of pathology, making this diagnostic method difficult to implement for early cancer detection. In contrast, the detection of
differences in circulating RNA (cCRNA) abundance, rather than ctDNA, has the potential to significantly improve our understanding of various disease
states such as cancer. Cells undergoing pathological necrotic or apoptotic processes shed vesicles and nucleic acids into the blood, which can be
detected in plasma and carry a "molecular fingerprint" of the tissue of origin (TOO). It follows logically that the transcript composition of the plasma
should vary according to the state of the organs and tissues irrigated. This information has only been unlocked in recent years thanks to the
development of tools capable of deconvolving transcriptome profiles into their originating tissues or cells. In oncology, deconvolution tools have been
used with some success to identify the TOO of various tumors, but rarely specifically in plasma samples. TOO deconvolution using RNA-seq in plasma
has the potential to identify abnormalities and aid in the diagnosis of any type of cancer. However, to date, there is no robust method that integrates
the different types of biological information mentioned above for diagnostic purposes.

The overall goal of this project is to develop a cost-effective, non-invasive cancer detection approach with increased sensitivity and specificity using
only cell-free RNA sequencing data, integrating, together with other features, the TOO information explained before. This method aims to facilitate
cancer detection through the application of data deconvolution and machine learning algorithms. The project will start with an initial phase focused
on extensive benchmarking, where various input data and parameters will be tested, including reference datasets, RNA-seq data normalisation
procedures, deconvolution tools and machine learning classification algorithms. This systematic exploration aims to determine the optimal workflow
for integrating features derived from deconvolution techniques and other feature extraction methods into a multi-cancer machine learning
classification model. This model will then be integrated into an end-to-end bioinformatics analysis pipeline. By combining Flomics' excellence in
liquid biopsies with the extensive genomic and bioinformatics expertise of the Computational Biology of RNA Processing group led by Professor
Roderic Guigd at the Centre for Genomics Regulation (CRG), we aim to develop a cost-effective, robust early diagnostic method suitable for
population-wide screening initiatives.

Flomics is currently developing a similar tool for cancer diagnosis, with promising results. The plan is to include other diseases in the next few years
to increase the tool's marketability and utility. The ultimate goal for Flomics is to provide a comprehensive test capable of assessing multiple
pathologies in each patient. This approach is expected to lead to earlier diagnosis, enabling less aggressive treatments and improved quality of life
for patients.
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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 of Science in Bioinformatics requested.

*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: level B2 >2 years in RNA sequencing data analysis (minimum requirement)
Spanish: level B2
Use of deconvolution tools applied to RNA sequencing data (minimum
requirement).

Development of machine learning classification models (desired)

e ALTRES

Bioinformatic skills: HPC, Nextflow, Conda, AWS, git, github, Docker containers, NGS data analysis, Machine learning,
bioinformatic tools, big data management

Coding languages and skills: Unix-Linux, bash-script, R language, R studio, Python

Availability to travel to (inter)national congresses.

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
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With a growing team, our own laboratory facilities, and a deeper pool of knowledge and resources, Flomics is more prepared than ever to bring this life-saving technology to the forefront of cancer care. Our goal is to revolutionize cancer screening, making early detection accessible and reliable, and ultimately, improving outcomes for patients worldwide.
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	16: According to the World Health Organisation (WHO), cancer is a leading cause of death worldwide, accounting for nearly 10 million deaths in 2020, approximately one in seven deaths worldwide. It also imposes a significant financial burden on economies, with an estimated annual cost of $1.16 trillion in 2010, including healthcare expenses and productivity loss. Due to late detection, the mortality rate for many cancers remains high, even in countries with very high Human Development Index (HDI) like Spain. The National Cancer Institute of the USA estimates that up to 35% of premature cancer deaths could be prevented through early detection. 

Several scientific studies have focused on the development of early detection diagnostics, with the use of biomarkers in peripheral fluids by liquid biopsy being one of the most promising solutions. Historically, the scientific community has focused on the search for mutations in circulating tumor DNA (ctDNA) in plasma for the diagnosis of certain cancers. However, recent studies have highlighted the difficulties in detecting ctDNA during the early disease stages of pathology, making this diagnostic method difficult to implement for early cancer detection. In contrast, the detection of differences in circulating RNA (cRNA) abundance, rather than ctDNA, has the potential to significantly improve our understanding of various disease states such as cancer. Cells undergoing pathological necrotic or apoptotic processes shed vesicles and nucleic acids into the blood, which can be detected in plasma and carry a "molecular fingerprint" of the tissue of origin (TOO). It follows logically that the transcript composition of the plasma should vary according to the state of the organs and tissues irrigated. This information has only been unlocked in recent years thanks to the development of tools capable of deconvolving transcriptome profiles into their originating tissues or cells. In oncology, deconvolution tools have been used with some success to identify the TOO of various tumors, but rarely specifically in plasma samples. TOO deconvolution using RNA-seq in plasma has the potential to identify abnormalities and aid in the diagnosis of any type of cancer. However, to date, there is no robust method that integrates the different types of biological information mentioned above for diagnostic purposes.

The overall goal of this project is to develop a cost-effective, non-invasive cancer detection approach with increased sensitivity and specificity using only cell-free RNA sequencing data, integrating, together with other features, the TOO information explained before. This method aims to facilitate cancer detection through the application of data deconvolution and machine learning algorithms. The project will start with an initial phase focused on extensive benchmarking, where various input data and parameters will be tested, including reference datasets, RNA-seq data normalisation procedures, deconvolution tools and machine learning classification algorithms. This systematic exploration aims to determine the optimal workflow for integrating features derived from deconvolution techniques and other feature extraction methods into a multi-cancer machine learning classification model. This model will then be integrated into an end-to-end bioinformatics analysis pipeline. By combining Flomics' excellence in liquid biopsies with the extensive genomic and bioinformatics expertise of the Computational Biology of RNA Processing group led by Professor Roderic Guigó at the Centre for Genomics Regulation (CRG), we aim to develop a cost-effective, robust early diagnostic method suitable for population-wide screening initiatives.

Flomics is currently developing a similar tool for cancer diagnosis, with promising results. The plan is to include other diseases in the next few years to increase the tool's marketability and utility. The ultimate goal for Flomics is to provide a comprehensive test capable of assessing multiple pathologies in each patient. This approach is expected to lead to earlier diagnosis, enabling less aggressive treatments and improved quality of life for patients.
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Development of machine learning classification models (desired)
	4: Bioinformatic skills: HPC, Nextflow, Conda, AWS, git, github, Docker containers, NGS data analysis, Machine learning, bioinformatic tools, big data management

Coding languages and skills: Unix-Linux, bash-script, R language, R studio, Python

Availability to travel to (inter)national congresses.
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