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6. Programme Title (English): Development of methods for designing peptide inhibitors of protein-protein
interactions and their application to selected therapeutic targets.

7. Programme Title (Polish):Rozwdj metod projektowania peptydowych inhibitorow oddziatywan biatko-biatko
i ich zastosowanie do wybranych celdw terapeutycznych.

8. The discipline of science

e biological sciences

©

Description of proposed PhD programme

The predicted number of human PPIs (human interactome) has been estimated to range from 130,000 to
650,000. This not only underscores the complexity of human PPIs but also suggests that a significant portion of
them could be druggable. In particular, alterations in the physiological functions of PPIs are implicated in
numerous human diseases, such as cancers (e.g., p53/MDM2, Bcl-2 family, and MLL1/WDR5), neurodegenerative
disorders like Alzheimer’s (B-amyloid) and Parkinson’s disease (a-synuclein), autoimmune diseases (e.g., LFA-
1/ICAM), and genetically inherited diseases, such as Huntington’s disease (polyQ-Htt aggregates) and cystic
fibrosis (AF508-CFTR/K8). Moreover, specific protein-protein interactions play critical roles in many biosynthetic
pathways of bacteria, parasites, and viruses, making them crucial for pathogenesis. Some of these PPIs facilitate
the formation of fully functional complexes of pathogenic proteins (intra-species interactions), while others
involve competitive binding between pathogen and host proteins (cross-species interactions). Both types of PPIs
hold considerable potential as novel drug targets, particularly in the context of rising microbial antibiotic
resistance. However, designing and discovering efficient drugs capable of disrupting unwanted protein-protein
interactions requires a comprehensive understanding of the structural nature of protein-protein complexes.
Unfortunately, the availability of experimentally resolved structures of biomolecular complexes remains limited
due to their inherent characteristics.

Recent Al-based methods applied to structural bioinformatics have revolutionized the modeling of protein
structures, providing crucial data for downstream analyses and applications such as protein structure
classification and structure-based drug design. A significant breakthrough in the field has been the development
of AlphaFold3, which not only predicts protein structures but also their biomolecular complexes with other
proteins, peptides, nucleic acids, and low molecular weight compounds.

Page 1 of 6


https://ibb.edu.pl/pracowania-badawcza/piotr-zielenkiewicz/

Peptides derived from native protein—protein interaction (PPI) sites are valuable tools for probing protein—
protein interfaces and serve as excellent starting points for designing effective PPl modulators. These fragments
(a) may function as potent PPl inhibitors and (b) serve as binding regions for low-molecular-weight, drug-like
molecules that can efficiently block undesired PPls by binding to the predicted regions. Building on this
foundation, the PhD program participant will focus on developing in silico structure-based methods, with a
particular emphasis on machine learning algorithms, to support the development and optimization of peptide-
based modulators of PPIs and to predict potential binding regions of such modulators. The proposed methods
will then be applied by the selected candidate to design and develop novel inhibitors targeting critical PPIs
associated with human disorders that currently have unmet medical needs.

10. Literature references related to conducted/planned research
[maximum 3]:

11.

a)

12.

Ravatin M, Odolczyk N, Servel N, Guijarro JI, Tagat E, Chevalier B, Baatallah N, Corringer PJ, Lukdcs GL,
Edelman A, Zielenkiewicz P, Chambard JM, Hinzpeter A, Faure G. Design of Crotoxin-Based Peptides with
Potentiator Activity Targeting the AF508NBD1 Cystic Fibrosis Transmembrane Conductance Regulator.
1 Mol Biol. 2023 Feb 1;435(3):167929. doi: 10.1016/j.jmb.2022.167929.

Odolczyk N, Klim J, Podsiadta-Biatoskdrska M, Winiewska-Szajewska M, Szolajska E, Zielenkiewicz U,
Poznanski J, Zielenkiewicz P. Improvement of native structure-based peptides as efficient inhibitors of
protein-protein interactions of  SARS-CoV-2 spike protein and human ACE2.
Front Mol Biosci. 2022 Sep 28;9:983014. doi: 10.3389/fmolb.2022.983014.

Odolczyk N, Marzec E, Winiewska-Szajewska M, Poznanski J, Zielenkiewicz P. Native Structure-Based
Peptides as Potential Protein-Protein Interaction Inhibitors of SARS-CoV-2 Spike Protein and Human
ACE2 Receptor. Molecules. 2021 Apr 9;26(8):2157. doi: 10.3390/molecules26082157.

Requirements for the candidate

hold a degree of Master of Science [Magister], Master of Engineering [Magister Inzynier], medical doctor or
equivalent in the field of: exact sciences, natural sciences, medical sciences or related disciplines, granted by
a Polish or foreign university; a person who does not possess the qualifications described above may take
part in the competition, but must obtain the qualifications in question and provide the relevant documents
before the start of the programme at the Doctoral School (i.e., 1 March 2025) Education at the Doctoral
School begins on 1% March 2025;

b)

Software Development and Coding Skills: Advanced in Python, with a strong focus on expertise in

algorithms and data structures.

Experience with Deep Learning/Machine Learning Libraries: Skilled in using libraries such as scikit-learn,
Keras, PyTorch, TensorFlow, and others.

Scholarship amount (net, monthly, PLN):
1%t year: 4000; 2™ year: 4000; 3" year: 4 739,51; 4" year: 4 739,51;
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13.

14.

15.

16.

17.

b)

c)

d)

f)

g)

Number of positions available: 1

Deadline for submission of documents: 12.01.2025

Selected candidates will be invited for the interview that will take place from 13.01.2025 to 24.01.2025 (the
exact date will be given in the invitation).

The recruitment procedure will be completed until 31.01.2025.

Required documents:

an application for admission to the Doctoral School, together with consent to the processing of personal data
for the recruitment procedure and a statement on familiarising oneself with recruitment rules and
conditions; (link to the application form) (Information on the processing of personal data)

odnosnik do podania o przyjecie). (Informacja nt. przetwarzania danych osobowych)

a copy of the diploma from a university or the candidate’s statement on the estimated graduation date;

a scientific curriculum vitae including information on the candidate’s participation in scientific projects and
other related activities, such as publications, involvement in science club, participation in academic
conferences with an oral or poster presentation, national and international internships, prizes and awards,
participation in grants, popularization of science, voluntary work;

a list of completed university courses with marks;

a motivation letter;

contact details to at least one academic adviser or academic staff member holding at least a doctor’s degree,
who has agreed to give an opinion on the applicant. The opinion should not be attached to the application;

in the case of having a disability certificate or a certificate on the level of disability, or a certificate referred
to in Article 5 and Article 62 of the Act of 27 August 1997 on Vocational and Social Rehabilitation and
Employment of Persons with Disabilities — a statement of holding such certificate;
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h) candidates holding a diploma of completing studies abroad shall additionally attach a certified translation of
the diploma, including the supplement, into Polish or English, unless the diploma or an official copy thereof,
including the supplement, has been issued in English. A diploma issued abroad must be legalised or certified
with an apostille clause.

18. Language of documents
e either English or Polish up to the candidate's choice

19. How to apply

e Use the Application form for admission to the Doctoral School (link to the application form) (Information
on the processing of personal data)

odnosnik do podania o przyjecie). (Informacja nt.

przetwarzania danych osobowych)

o Merge all required documents as a single pdf file

e Send this file as an attachment to PhDschool-recruitment@ibb.waw.pl or post documents to

Doctoral School

Institute of Biochemistry and Biophysics
Polish Academy of Sciences
Pawinskiego 5a

02-106 Warszawa

Poland

PhDschool-recruitment@ibb.waw.pl

e Include "Procedure no. DSMBBC/2024/16" and your first and last name as the subject of the e-mail

e The application must contain all documents described in section 17

20. The recruitment process consists of two stages:

a) selection of candidates by the Committee based on their previous achievements and academic performance
presented in the documents submitted; for each position no more than 5 applicants who have achieved the
highest scores, but no less than 60% of the maximum points, shall be qualified for the next stage;

b) an interview conducted by the Committee including in particular:

e a presentation delivered by the candidate containing the outcomes of his/her research (a Master’s thesis

or other research work carried out by the candidate); the presentation must not last longer than 10
minutes;
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questions asked by the members of the Committee related to the presented project, the methods used
and interpretation of the results obtained;

guestions asked by the members of the Committee related to the proposed PhD programme described in
the recruitment announcement;

questions related to the candidate’s motivation for scientific work.

21. Language of interview

either English or Polish up to the candidate's choice

22. Criteria for evaluation of candidates:

a) Stage One

learning outcomes (a scale of the evaluation: 0.0 — 6.0 points);

participation in a scientific project or an academic conference (a poster or oral presentation) (a scale of
the evaluation: 0.0 — 1.0 points);

co-authorship of a research paper (depending on the role in the publication) (a scale of the evaluation: 0.0
— 1.0 points);

involvement in science club (a scale of the evaluation: 0.0 or 0.5 points);

other achievements, e.g., awards, honors, scholarships, domestic and foreign internships, voluntary work,
popularization of science (a scale of the evaluation: 0.0 — 1.5 points).

b) Stage Two

understanding of the project performed and methods used; the ability to interpret the results obtained;
knowledge in the field related to the presented project (a scale of the evaluation: 0-10 points);

knowledge in the field related to the proposed PhD programme described in the recruitment
announcement (a scale of the evaluation: 0-10 points);

form of presentation of the candidate’s results (a scale of the evaluation: 0-3 points).
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e praca w kole naukowym (skala oceny 0,0 lub 0,5 pkt.)

e inne osiaggniecia, np: nagrody, wyrdznienia, stypendia, staze krajowe i zagraniczne, wolontariat,
popularyzacja nauki (skala oceny 0,0 - 1,5 pkt.)

b) Etap drugi:

e stopien zrozumienia wifasnej pracy; umiejetnosc¢ interpretacji otrzymanych wynikow; zrozumienie
stosowanych metod, wiedze w obszarze zwigzanym z tematem przedstawionej pracy (skala oceny 0-10
pkt.),

e wiedze w tematyce wymienionej w ogtoszeniu o rekrutacji (skala oceny 0-10 pkt.),
e forme prezentacji wtasnych wynikéw (skala oceny 0-3 pkt.).
23. For additional information please contact:

e formalissues: PhDschool-recruitment@ibb.waw.pl (Research Management Unit IBB PAS);

e PhD programme-related issues: the supervisor at IBB PAS (we encourage you to contact the supervisor to
learn more about the project before submitting your application)

Kontakt:

e sprawy formalne: PhDschool-recruitment@ibb.waw.pl (Dziat Badan i Projektéw Naukowych IBB PAN);

e pytania dotyczace planowanych badan: promotor (przed ztozeniem dokumentéw zachecamy do
kontaktu z promotorem w celu uzyskania dodatkowych informacji na temat planowanych badan)

24. Legal basis: https://ibbpan.bip.gov.pl/fobjects/download/1394759/uchwala-rn-120-2022-zasady-i-warunki-
rekrutacji-sd-ibb-pan.html

Podstawa prawna: https://ibbpan.bip.gov.pl/fobjects/download/1394759/uchwala-rn-120-2022-zasady-i-warunki-
rekrutacji-sd-ibb-pan.html

25. Source of Scholarship: IBB PAS Scholarship Fund
Zrédto finansowania stypendium: Fundusz Stypendialny IBB PAN
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