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O INSTITUTE OF BIOCHEMISTRY AND BIOPHYSICS
L POLISH ACADEMY OF SCIENCES

Recruitment for the Doctoral School of Molecular Biology and Biological Chemistry
at the Institute of Biochemistry and Biophysics Polish Academy of Sciences

Procedure no. DSMBBC/2024/15

Supervisor : dr hab. Kevin Waldron
Supervisor (email): kwaldron@ibb.waw.pl
Aucxiliary Supervisor (if applicable) : N/A

Research Unit: Laboratory of Metalloprotein Biology

Research Unit (www): https://ibb.edu.pl/en/laboratory/dr-kevin-waldron/

Programme Title (English): The functional role of copper storage proteins in pathogenic bacteria
Programme Title (Polish): Funkcjonalna rola biatek magazynujgcych miedz w bakteriach patogennych
The discipline of science
e biological sciences
Description of proposed PhD programme

In 2015 (Nature 2015, 525:140), we described for the first time a novel family of bacterial copper storage
proteins (Csp). Csps store biologically essential copper ions inside cells during conditions of copper sufficiency
for subsequent use by important copper-dependent enzymes during times of copper deficiency (Nature
2015, 525:140; Front Cell Dev Biol 2022, 10:916114). They are also hypothesized to influence bacterial
resistance to environmental copper toxicity, which is particularly important for pathogenic bacteria because
the mammalian immune system exploits copper as a weapon in its arsenal to attach invading pathogens
(PLoS Pathog 2022, 18:€1010617). Yet, no Csp protein has been functionally characterized in any pathogenic
bacterium.

We are studying the form and function of two distinct Csp proteins from two globally important pathogenic
bacterial species. The Csp protein in Neisseria gonorrhoeae is predicted to be periplasmic, has been shown
to be a potentially useful antigen for vaccine development against gonorrhea (Vaccines 2019, 7:153; Vaccines
2023, 11):1846), and is hypothesized to store copper ions for subsequent use in oxidoreductase enzymes
essential to fundamental processes of aerobic respiration and nitrite metabolism. Conversely, the Csp
protein in Salmonella sp. is predicted to be cytosolic, but the Salmonella cytosol has no copper-dependent
enzymes that would be obvious targets for the stored Csp-bound copper, making it unclear whether its Csp
functions primarily in Cu storage or in cellular defence against copper toxicity. Preliminary data have
demonstrated a phenotype of Salmonella cells lacking their csp gene inside macrophage cells, indicating a
potential role during infection in protection of the pathogen against immune attack, alongside other known
components of Salmonella copper resistance (J Biol Chem 2010, 285:25259; Infect Immun 2017, 85:e00351-
17).
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In this programme, the two bacterial Csp proteins will be characterized biochemically, biophysically and
structurally. Both proteins will be synthesized for assessment of their copper-binding stoichiometry, affinity
and kinetics, including characterization of mutated variants where copper-binding residues are altered in
vitro. Working with technical experts, X-ray crystallography will be used to characterize their structure, and
nuclear magnetic resonance spectroscopy and mass spectrometric approaches will be used to investigate
their structural dynamics. Interacting partner proteins will be identified, and the mechanisms by which the
copper ions stored inside the Csps are mobilized through those protein-protein interactions for subsequent
incorporation into copper-dependent enzymes will be studied. In collaboration with leading experts in
microbiology and immunology, the functional role of the Csp proteins in bacterial physiology and in infection
will be investigated through phenotypic and multi-‘omic analyses of bacterial strains, and through in vitro
and in vivo studies of bacterial infections.

The successful candidate will join a supportive, dynamic and multidisciplinary team of researchers. They will
gain a high-level training in an array of biochemical, biophysical, structural, bioinformatic and microbiological
techniques. They will work closely with leading experts in diverse fields worldwide, including spending time
working in international laboratories to gain new skills, and obtain experience of presenting their work at
international conferences.

Literature references related to conducted/planned research

e Vita N, Platsaki S, Baslé A, Allen SJ, Paterson NG, Crombie AT, Murrell JC, Waldron KJ & Dennison C (2015)
‘A four-helix bundle stores copper for methane oxidation.” Nature 525: 140-3. PMID: 26308900. Full text:
https://doi.org/10.1038/naturel4854.

e Vita N, Landolfi G, Baslé A, Platsaki S, Lee J, Waldron KJ & Dennison C. (2016). ‘Bacterial cytosolic proteins
with a high capacity for Cu(l) that protect against copper toxicity.” Sci. Rep. 6, 39065. PMID: 27991525.
Full text: https://doi.org/10.1038/srep39065.

e Giachino A, Waldron KJ (2020) ‘Copper tolerance in bacteria requires the activation of multiple accessory
pathways.’ Mol. Microbiol. 114, 377-390. PMID: 32329112. Full text:
https://doi.org/10.1111/mmi.14522.

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) PhD Student has to demonstrate: a clear intention for a career in research; an inquisitive approach to
science; computer skills; understanding of research ethics.

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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d)

e)

f)

g)

Number of positions available: 1

Deadline for submission of documents: 17 January 2025

Selected candidates will be invited for the interview that will take place from 20* January to 31% January
2025 (the exact date will be given in the invitation).

The recruitment procedure will be completed until 31 January 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 English
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/2024/15" 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

English

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 osiggniecia, 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

Page 6 of 6


mailto:PhDschool-recruitment@ibb.waw.pl
mailto:PhDschool-recruitment@ibb.waw.pl
https://ibbpan.bip.gov.pl/fobjects/download/1394759/uchwala-rn-120-2022-zasady-i-warunki-rekrutacji-sd-ibb-pan.html
https://ibbpan.bip.gov.pl/fobjects/download/1394759/uchwala-rn-120-2022-zasady-i-warunki-rekrutacji-sd-ibb-pan.html
https://ibbpan.bip.gov.pl/fobjects/download/1394759/uchwala-rn-120-2022-zasady-i-warunki-rekrutacji-sd-ibb-pan.html
https://ibbpan.bip.gov.pl/fobjects/download/1394759/uchwala-rn-120-2022-zasady-i-warunki-rekrutacji-sd-ibb-pan.html

