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FORM FOR INDUSTRIAL DOCTORATE PROJECTS

TO BE COMPLETED BY THE COMPANY AND THE UNIVERSITY

e PROJECT  Interaction between Copper Sources and Dietary Fats in Weanling Pigs: Effects on Metabolism and
Productive Performance (CuFat)

e SCHEDULED START DATE FOR PROJECT 01/09/2025

e ERCPANELT LS4 Physiology, Pathophysiology and Endocrinology

o ERCPANEL 2wPTIONAL) Specify a field from the list
e SECTORT Food and agriculture
o SECTOR 2t0PTIONAL) Specify a sector from the list

See section on project characteristics and choose the type of research project based on the features of the

project. Co-funding type of financing Specific funding type of financing ]

e COMPANY NAME ANIMINE S.A.S. e TAXID CODE (CIF)
e LEGAL REPRESENTATIVE OF COMPANY  Stéphane Durosoy
e PROJECT MANAGER AT COMPANY Yron Manaig

e E-MAIL ADDRESS e TELEPHONE
e ADDRESS OF THE PLACE OF WORK WHERE THE PROJECT WILL BE PARTIALLY DEVELOPED
10 rue Leon-Rey Grange 74960 Annecy France

e POSTCODE 74960 e TOWN Annecy France e WEBSITE https://animine.eu/

e BRIEF COMPANY PRESENTATION

ANIMINE is an independent and international supplier of precision mineral sources for animal nutrition, certified Fami-QS and operating globally. The
company offers innovative products, including HiZox® (zinc), CoRouge® (copper), and ManGrin® (manganese), which are designed for all animal
species. These minerals boast high concentrations (75%), excellent flowability, and dust-free properties, ensuring safety for animals, workers, and
the environment. They are also highly bioavailable, stable, and contribute to improved animal performance. With a strong commitment to R&D and
sustainability, ANIMINE collaborates with public and private organizations to address local market needs and reduce the environmental impact of

livestock production.

Selecting the most reputed experts in their fields, Animine benefits from the latest advances in terms of research and technology. This allows
assessment of the fate of trace minerals from the premix, through the animal comportments and finally in the environment. Animine’s research

strategy and focus earned multiple European grants.
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UNIVERSITY  Universitat Autonoma de Barcelona, Servei de Nutrici6 i Benestar Animal (SNiBA)

DOCTORATE PROGRAMME  Doctorat en produccié animal
ICREA RESEARCHER ERC GRANT HOLDER [0 SGRRESEARCH GROUP

SGRCODE  2021SGRO0516 e RESEARCH GROUP NAME  Nutricid, Maneig i Benestar Animal

THESIS SUPERVISOR Marta Fornds Ingles
RESEARCH CENTRE (IF APPLICABLE) Departament de Ciéncia Animal i dels Aliments, Servei de Nutricio i Benestar Anima

E -MAIL ADDRESS e TELEPHONE

ADDRESS OF THE DEPARTMENT/CENTRE WHERE THE PROJECT WILL BE PARTIALLY DEVELOPED
Edifici V, Despatx V0-301 Campus de la UAB - 08193 Bellaterra (Cerdanyola del Vallés) - Barcelona - Spain

e POSTCODE 08193 o TOWN  Bellaterra (Cerdanyola) o WEBSITE https://sniba.es/

Brief summary of the research project, indicating whether there are other participating organisations or centres. The information will help candidates decide
which allows candidates to decide whether the project is of interest to them. Not to exceed the space in the text box.

SCOPE OF THE RESEARCH PROJECT: Swine nutrition

INTRODUCTION: Copper (Cu) is an essential micronutrient for pigs and is involved in vital processes such as metabolism and iron transport,
hematopoiesis, bone formation, and immune function. On the other hand, Cu increases antioxidant capacity along with an anti-inflammatory effect
due to its bacteriostatic and bactericidal properties, which may modify bacterial populations in the intestine (Ewing and Charlton, 2007; Scheiber et
al., 2013; Espinosa and Stein, 2021; Espinosa and Stein, 2021). Cu can be provided in diets through various sources such as sulfates, oxides,
chlorides, or chelates. Cu absorption mainly occurs in the small intestine (duodenum), although it also takes place partially in the stomach, from
where it passes into interstitial fluids and then into the hepatic portal vein. Once absorbed, Cu rapidly accumulates in the liver. This hepatic
accumulation of Cu can generate harmful hydroxyl radicals with toxic effects on liver function. It has been observed that high doses of Copper Sulfate
(250-500 ppm) increase Cu accumulation in the liver of pigs. Meanwhile, other sources like Cuprous Oxide (Cu20) generate a lower hepatic Cu
accumulation in pigs during the transition phase compared to Copper Sulfate, possibly due to its lower solubility (Bikker et al., 2018; Hamdi et al.,
2018). Cu accumulation can modify liver activity, the primary organ for cholesterol synthesis. In fact, it has been observed that as Cu concentration
increases in the liver, cholesterol synthesis is reduced (Kim et al., 1992). This effect may have a negative impact on fat utilization, as bile acids,
essential molecules for fat absorption, are synthesized from cholesterol (Javitt, 1991), and a reduction in cholesterol could reduce bile acid synthesis.

HYPOTHESIS AND OBJECTIVES: The main hypothesis of this research project is that there is an interaction between Cu and fat metabolism. The first
objective of the research project is to evaluate the interaction between different sources of Cu and various fat sources and their effect on nutrient
digestibility in vitro. In Europe, Cu inclusion is limited to a maximum of 150 ppm of Cu in pigs up to 4 weeks post-weaning and 100 ppm of Cu in pigs
aged 4 to 8 weeks post-weaning. However, the research project has a global scope, and outside the European Union, as the permitted Cu levels are
higher, the project will study higher inclusion levels in diets during the transition phase.

Secondly, based on the results obtained in the first phase, an in vivo study will be conducted to evaluate the influence of feeding piglets during the
transition phase with different sources and inclusion levels of Cu and various fat sources on nutrient digestibility and Cu bioavailability. The results
obtained will explain the interaction between different Cu sources and different fat sources in vivo. These results will allow recommendations
regarding Cu levels and sources based on the type of fat and the animal's age to improve nutrient utilization efficiency.

Lastly, with the results from the second phase of the research project, a third phase has been planned to evaluate whether the observed digestibility
results impact the productive and economic performance of pigs during the transition phase. In this phase, studies under commercial conditions will
be carried out to evaluate the productive, economic performance, and intestinal health of the pigs.

In summary, the project is divided into three phases during which the PhD student will work with the scientific method, progressing through the
project phases as results are obtained, which will be key in determining the methodology for the next objective. Furthermore, the PhD student will
work in a laboratory setting (phase 1), conduct studies with pigs under experimental conditions (phase 2), and finally, conduct studies with pigs under
commercial conditions (phase 3).

On the other hand, the PhD student will have a training plan with the possibility of conducting stays at associated research centers where the student
will gain practical experience and collaborate in international projects.
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6. CANDIDATE PROFILE

Description of both the minimum requirements and preferred characteristics, in terms of degrees held, languages and experience that will
be weighed favourably in assessing candidates. In all sections, requirements must be identified as minimum or preferred.

e DEGREE* (BACHELOR'S DEGREE OR EQUIVALENT (FOUR-YEAR UNDERGRADUATE DEGREE, ENGINEERING AND ARCHITECTURE) AND UNIVERSITY MASTER'S DEGREE)

Grau de Veterinaria (mininum) and University Master's degree

*Requirements for admission to a doctoral programme: See the requirements section corresponding to the questions most frequently
asked by doctoral students (FAQ) on the Industrial Doctorates Plan website.

o LANGUAGES o PROFESSIONAL EXPERIENCE OF INTEREST
English (minimum) Knowledge in the use of Word, Excel, and PowerPoint
Spanish (minimum) Experience in handling farm animals (pigs)
French Knowledge in data analysis
Catalan Knowledge in bioinformatics and biostatistics

Laboratory experience

e OTHER

Driving license (B2)
Course for researchers using experimental animals

CHARACTERISTICS OF THE INDUSTRIAL DOCTORATE PROJECTS

The essential element of the Industrial Doctorates Plan is the industrial doctorate project, that is, a strategic research project carried out at a company that allows
the doctoral student to further develop their research training in collaboration with a university, and which is the object of a doctoral thesis.

The Government of Catalonia provides two types of financial support to these projects, based on certain characteristics of project implementation:

o Industrial doctorate projects co-funded by the Government of Catalonia.
o Industrial doctorate projects with specific funding.

CHARACTERISTICS COMMON TO BOTH TYPES

o The doctoral thesis will be carried out within the framework of a collaboration agreement between the university (and, if necessary, a research centre) and
the company (more than one company may participate).

e The candidate will be given a thesis supervisor connected to the university or research centre and a project manager appointed by the company.

o The candidate will be selected jointly by the signatories of the collaboration agreement. However, the candidate must be accepted and admitted to the
doctoral programme of the corresponding university.

o The candidate must have an average mark of 6.5 or higher (scale of 1to 10) on his or their academic transcript, calculated based on all credits of
university studies that allow admission to a doctoral programme.

o The thesis supervisor must be part of an active recognised research group (SGR) of the Government of Catalonia or a researcher from the ICREA
programme or be a recipient of European Research Council (ERC) funding.

o The time dedicated by the doctoral student to the research projects will be divided between the company and the university.

e The candidate will take part in training programmes in specific skills related to RDI project leadership, coordination and management; the transfer of
research results; new business development; and industrial and intellectual property, among other relevant subjects.

o The candidate will be given a yearly stipend (mobility fund), funded by the Government of Catalonia and accumulative for a maximum period of 3 years. Its
purpose is to enable attendance at workshops and conferences related to the research project as well as stays at other company offices, universities or
research centres outside Catalonia.

o Alltheses defended under the Industrial Doctorates Plan will receive an Industrial Doctorate with distinction. The participating companies and academic
directors will also receive acknowledgement for their participation in the Plan.
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1. APPLICANT DETAILS

o TAX/FOREIGNER
o NAME AND SURNAME ID NO. (NIF/NIE)
e ADDRESS OF HABITUAL RESIDENCE
e PQOSTCODE e TOWN e TELEPHONE
e E-MAIL ADDRESS

2. CANDIDATE PROFILE
e DEGREE* (BACHELOR'S DEGREE OR EQUIVALENT (FOUR-YEAR UNDERGRADUATE DEGREE, ENGINEERING AND ARCHITECTURE) AND UNIVERSITY MASTER'S DEGREE)

o NUMBER OF CREDITS OF o AVERAGE MARK OF THE
THE BACHELOR'S DEGREE OR EQUIVALENT ACADEMIC TRANSCRIPT
(SCALE of 1t0 10)

o NUMBER OF CREDITS OF o AVERAGE MARK OF THE
THE UNIVERSITY THE MASTER'S DEGREE ACADEMIC TRANSCRIPT

(SCALE of 1to 10)

o LANGUAGES. IF THE CANDIDATE HOLDS A CERTIFICATE OF PROFICIENCY,
THIS MUST BE INDICATED ALONG WITH THE DATE OF ISSUE. e PROFESSIONAL EXPERIENCE OF INTEREST

e OTHER INFORMATION OF INTEREST RELEVANT TO THE PROJECT

Legal Deposit B-9413-2014



Ageéncia

de Gestio
d'Ajuts
Universitaris
ide Recerca

AGAUR

3. MOTIVATION AND INTEREST IN THE PROJECT

Space in which candidates can describe their motivations and personal interest in the project, not to exceed the space in the text box.

PERSONAL DATA PROTECTION

By filling in this form, you hereby authorise and give your consent to the processing of your personal data in these terms:

The data subject will only provide personal data of third parties when it is strictly necessary to achieve the required purpose. If personal data of third parties is provided, the data subject guarantees that they have informed them of the processing of their data in the terms described. | Data
controller: AGAUR - CIF 0080117C - Passeig Lluis Companys, 23, 88010, Barcelona - Tel. 93 310 63 94 - lopd.agaur@gencat.cat | Data protection officer: agaur@dpo.microlabhard.es | Purpose: the purpose of collecting the data is to publicise the organisation's and the university or
research body's request to participate an industrial doctorate project, within the framework of the Industrial Doctorates Plan on the website of the Industrial Doctorates Program (https://doctoratsindustrials.gencat.cat/en), in order to send the applications of those interested in the project
proposal, in accordance with Regulation (EU) 2016/679 of the European Parliament and of the Council on the protection of personal data and with Organic Law 3/2018, of 5 December, on the Protection of Personal Data and guarantee of digital rights. | Legal Basis.: the performance of a
task carried out in the public interest, the exercise of official authority vested in the controller or the fulfilment of a legal obligation, or the consent of the data subject on request, with the possibility of withdrawing such consent at any time. | Data retention: your data will be kept as long as
it is needed to deal with the related call for applications, and, once this is closed, it will be retained in accordance with the time frames set out in the applicable file regulations. The data controller certifies that they have implemented the technical and organisational measures set out in
Regulation (EU) 2016/679, in order to guarantee the security and integrity of the personal data included in the files and avoid their alteration, loss or unauthorised access or treatment. | Rights: at any time, you may exercise your rights of access, rectification, erasure, opposition, restriction of
processing of your data, or the right to data portability. This must be done in writing, accompanied by a copy of the official document that identifies you, addressed to AGAUR or the Data Protection Officer. For any complaint about the processing, you also have the right to lodge a complaint
with the Catalan Data Protection Authority. | Recipients: company and university/research body developing the research project in order to assess the applications, Ministry of Research and Universities (REU) and Catalan University Service Consortium (CSUC), so they can be involved in and
advise on the selection of the organisations and candidates and coordinate and promote the programme together with AGAUR. Moreover, the data may be communicated to the company where they carry out their activities and to the university in order to select the candidate.

Date and signature of the interested party

For Further information:
doctorats.industrials.recerca@gencat.cat | doctoratsindustrials.gencat.cat

Application procedure:

Send electronically a signed copy of the form to the Industrial Doctorates Plan, e-mail address: doctorats.industrials.recerca@gencat.cat
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INTRODUCTION: Copper (Cu) is an essential micronutrient for pigs and is involved in vital processes such as metabolism and iron transport, hematopoiesis, bone formation, and immune function. On the other hand, Cu increases antioxidant capacity along with an anti-inflammatory effect due to its bacteriostatic and bactericidal properties, which may modify bacterial populations in the intestine (Ewing and Charlton, 2007; Scheiber et al., 2013; Espinosa and Stein, 2021; Espinosa and Stein, 2021). Cu can be provided in diets through various sources such as sulfates, oxides, chlorides, or chelates. Cu absorption mainly occurs in the small intestine (duodenum), although it also takes place partially in the stomach, from where it passes into interstitial fluids and then into the hepatic portal vein. Once absorbed, Cu rapidly accumulates in the liver. This hepatic accumulation of Cu can generate harmful hydroxyl radicals with toxic effects on liver function. It has been observed that high doses of Copper Sulfate (250-500 ppm) increase Cu accumulation in the liver of pigs. Meanwhile, other sources like Cuprous Oxide (Cu2O) generate a lower hepatic Cu accumulation in pigs during the transition phase compared to Copper Sulfate, possibly due to its lower solubility (Bikker et al., 2018; Hamdi et al., 2018). Cu accumulation can modify liver activity, the primary organ for cholesterol synthesis. In fact, it has been observed that as Cu concentration increases in the liver, cholesterol synthesis is reduced (Kim et al., 1992). This effect may have a negative impact on fat utilization, as bile acids, essential molecules for fat absorption, are synthesized from cholesterol (Javitt, 1991), and a reduction in cholesterol could reduce bile acid synthesis.

HYPOTHESIS AND OBJECTIVES: The main hypothesis of this research project is that there is an interaction between Cu and fat metabolism. The first objective of the research project is to evaluate the interaction between different sources of Cu and various fat sources and their effect on nutrient digestibility in vitro. In Europe, Cu inclusion is limited to a maximum of 150 ppm of Cu in pigs up to 4 weeks post-weaning and 100 ppm of Cu in pigs aged 4 to 8 weeks post-weaning. However, the research project has a global scope, and outside the European Union, as the permitted Cu levels are higher, the project will study higher inclusion levels in diets during the transition phase. 

Secondly, based on the results obtained in the first phase, an in vivo study will be conducted to evaluate the influence of feeding piglets during the transition phase with different sources and inclusion levels of Cu and various fat sources on nutrient digestibility and Cu bioavailability. The results obtained will explain the interaction between different Cu sources and different fat sources in vivo. These results will allow recommendations regarding Cu levels and sources based on the type of fat and the animal's age to improve nutrient utilization efficiency.

Lastly, with the results from the second phase of the research project, a third phase has been planned to evaluate whether the observed digestibility results impact the productive and economic performance of pigs during the transition phase. In this phase, studies under commercial conditions will be carried out to evaluate the productive, economic performance, and intestinal health of the pigs.

In summary, the project is divided into three phases during which the PhD student will work with the scientific method, progressing through the project phases as results are obtained, which will be key in determining the methodology for the next objective. Furthermore, the PhD student will work in a laboratory setting (phase 1), conduct studies with pigs under experimental conditions (phase 2), and finally, conduct studies with pigs under commercial conditions (phase 3).

On the other hand, the PhD student will have a training plan with the possibility of conducting stays at associated research centers where the student will gain practical experience and collaborate in international projects.
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