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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/2022/13

Supervisor : Prof. dr hab. Matgorzata tobocka
Supervisor (email): lobocka@ibb.waw.pl
Auxiliary Supervisor (if applicable):

Research Unit: Laboratory of Bacteriophage Biology

Research Unit (www): https://ibb.edu.pl/pracowania-badawcza/malgorzata-lobocka/
Programme Title (English):

Staphylococcal bacteriophages of therapeutic potential: functional analysis of genes encoding
accessory and antirestriction functions

Programme Title (Polish):

Bakteriofagi gronkowcowe o potencjale terapeutycznym: analiza funkcjonalna genéw kodujacych
funkcje dodatkowe i antyrestrykcyjne

The discipline of science
e biological sciences
Description of proposed PhD programme (English; up to 500 words)

Staphylococcus aureus is among the leading causes of nosocomial and community acquired infections due
to the fast acquisition of antibiotic resistance. In nature, main factors contributing to the S. aureus population
control are bacteriophages. Those, that are obligatorily lytic, can kill infected S. aureus cells. They are
considered to be alternatives to antibiotics in the treatment of infections by antibiotic-resistant S. aureus
strains. The majority of therapeutic staphylococcal phages belong to the Kayvirus genus of Twortvirinae
subfamily of Caudovirales. They have large genomes (127- 149 kb), can encode about 200 proteins, are able
to lyse the majority of strains in clinical S. aureus strain collections and can destruct staphylococcal biofilms.
Despite the great interest in these phages the functions of only less than half of their genes are known. It is
also unclear what are the mechanisms underlying differences in strain specificity of particular kayviruses
including the ability to overcome the restriction-modification systems of certain hosts. Elucidation of these
mechanisms is crucial for the progress in the construction of genetically modified kayviruses of desired host
specificity and for the development of anti-staphylococcal phage therapies. Results of initial studies suggest
that differences in the strain specificity of particular kayviruses may be correlated with the presence/absence
of certain accessory genes in their genomes. The aim of this project is to functionally analyse accessory and
potential antirestriction genes of an especially wide strain-range kayvirus using the reverse genetic approach.
Genes for studies have been selected based on comparative analysis of various kayviruses genomes and
specificity, and on in silico preliminary analysis of predicted kayviral proteins. Their functions will be studied
by the phenotypic analysis of phage mutants depleted of these genes and constructed in the project as well
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as by the phenotypic analysis of S. aureus cells carrying the selected genes cloned in a plasmid. The
contribution of particular genes to the kayvirus strain specificity determination and to the kayvirus
therapeutic efficacy will be studied with the use of diversified S. aureus strain collection. Comparative
genomic analysis of pairs of related S. aureus strains representing isolates sensitive and resistant to particular
kayviruses will be used to identify S. aureus determinants of susceptibility to these phages. Methodology will
include basic microbiological and molecular biology techniques, gene cloning and expression, genomic,
transcriptomic and proteomic analysis, site-directed mutagenesis, CRISPR-Cas-mediated selection of desired
mutants, comparative genomic studies. The studies will be financed from the National Science Centre OPUS
project entitled "Functional genomic analysis of Staphylococcus aureus Kayvirus genus phages in a search for
molecular basis of wide host-range and the strategies of survival with a host population". A part of studies
will be implemented in collaboration with foreign laboratories.

Literature references related to conducted/planned research

e Gfowacka-Rutkowska A, Ulatowska M, Empel J, Kowalczyk M, Boreczek J, tobocka M. A Kayvirus Distant
Homolog of Staphylococcal Virulence Determinants and VISA Biomarker Is a Phage Lytic Enzyme. Viruses.
2020 Mar 7;12(3). pii: E292. doi: 10.3390/v12030292.

e Gtowacka-Rutkowska A, Gozdek A, Empel J, Gawor J, Zuchniewicz K, Koziriska A, Debski J, Gromadka R,
tobocka M. The Ability of Lytic Staphylococcal Podovirus vB_SauP_phiAGO1.3 to Coexist in Equilibrium
With Its Host Facilitates the Selection of Host Mutants of Attenuated Virulence but Does Not Preclude
the Phage Antistaphylococcal Activity in a Nematode Infection Model. Front Microbiol. 2019 Jan
18;9:3227. doi: 10.3389/fmicbh.2018.03227.

e tobocka M, Hejnowicz MS, Dabrowski K, Gozdek A, Kosakowski J, Witkowska M, Ulatowska MI, Weber-
Dabrowska B, Kwiatek M, Parasion S, Gawor J, Kosowska H, Gtowacka A. Genomics of staphylococcal
Twort-like phages--potential therapeutics of the post-antibiotic era. Adv Virus Res. 2012;83:143-216.
doi: 10.1016/B978-0-12-394438-2.00005-0.

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., October 1, 2022);

Scholarship amount (net): 3000 PLN for 1st and 2nd year, 3500 PLN for 3rd and 4th year.

Number of positions available: 1
1

Deadline for submission of documents: from 1st to 15th June 2022 (documents must not be submitted
earlier than June 1, 2022)

Selected candidates will be invited for the interview that will take place from 20" to 30" June 2022 (the
exact date will be given in the invitation).
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The recruitment procedure will be completed until July 6, 2022.

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 form)

odnosnik do formularza

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 degree 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;

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.

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

19. How to apply

20.

b)

e Use the Application form for admission to the Doctoral School (link to the form)

odnosnik do formularza

e 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 (room 41)

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/2022/13" and your first and last name as the subject of the e-mail

e The application must contain all documents described in section 17

The recruitment process consists of two stages:

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 4 applicants who have achieved the
highest scores, but no less than 60% of the maximum points, shall be qualified for the next stage;

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;

e questions asked by the members of the Committee related to the presented project, the methods used
and interpretation of the results obtained;

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

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

23. For additional information please contact:

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

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)
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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/studia-i-szkola-doktorska/uchwala-rekrutacyjna-do-szkoly-
doktorskiej.html

Podstawa prawna: https://ibbpan.bip.gov.pl/studia-i-szkola-doktorska/uchwala-rekrutacyjna-do-szkoly-
doktorskiej.html

25. Source of Scholarship: National Science Centre, OPUS 17, UM0-2019/33/B/NZ2/02006
Zrédto finansowania stypendium: Narodowe Centrum Nauki, OPUS-17; UMO-2019/33/B/NZ2/02006
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