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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/2024/17

Supervisor : dr hab. Tomasz Turowski
Supervisor (email): tomasz.turowski@ibb.waw.pl
Aucxiliary Supervisor (if applicable) : dr Artur Kaczmarczyk

Research Unit: Laboratory of Transcription Mechanism / Single-Molecule Biophysics Facility

Research Unit (www): https://turowskilab.github.io

Programme Title (English): The Effect of DNA Topology on Transcription Dynamics: Single-Molecule Approach

Programme Title (Polish): Wptyw topologii DNA na dynamike transkrypcji: Analiza z zastosowaniem technik
jednoczasteczkowych.

The discipline of science
e biological sciences
Description of proposed PhD programme

This PhD project offers a unique opportunity for a motivated student to explore fundamental questions in
molecular biophysics. By employing single-molecule techniques, primarily magnetic tweezers, this research
will focus on uncovering the mechanisms of DNA transcription at the molecular level. Transcription is
fundamental process which drives gene expression and its deep understanding is key in health and disease.
Growing number of evidence demonstrates that DNA topology affects RNA synthesis; however, the absence
of biophysical measurements constrains the comprehensive understanding of these observations.

During transcription, the RNA polymerase enzyme must unwind the helical, double-stranded DNA leading to
topological changes and generating torsional stress. These stresses pose significant challenges for the
transcription machinery. How eukaryotic polymerase manages the torsional stress induced by DNA
supercoiling remains an open question, largely due to the experimental challenges in capturing the dynamic
nature of this phenomenon.

The aim of the project is to unravel these mechanisms using magnetic tweezers, which allow precise and
controlled observations and manipulation of individual molecules. This approach will allow the direct
measurement of how supercoiled DNA affects the ability of polymerase to continue the synthesis of RNA.
Single-molecule studies offer an unprecedented level of control, allowing the researcher to measure the DNA
dynamics at the nanoscale in real-time. The results of this project will provide new insights into the interplay
between DNA topology and transcription in the context of gene expression.

The project is highly multidisciplinary, integrating aspects of biochemistry, molecular biology, biophysics, and
computational analysis. The role includes preparing DNA substrates for biochemical and single-molecule
experiments, as well as purifying protein components. The research will involve single-molecule
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measurements, quantitative data analysis, computational modeling, and scripting, offering a comprehensive
approach to understanding the investigated problem.

10. Literature references related to conducted/planned research

Jacobs, Ruth Q. et al., Transcription elongation mechanisms of RNA polymerases |, Il, and lll and their
therapeutic implications, Journal of Biological Chemistry, (2024), Volume 300, Issue 3,
105737.,doi: 10.1016/j.jbc.2024.105737

Ma J, Bai L, Wang MD., Transcription under torsion. Science. 2013 Jun 28; 340(6140):1580-3.
https://doi.org/10.1126/science.1235441

Dulin, D., An Introduction to Magnetic Tweezers. In: Heller, ., Dulin, D., Peterman, E.J. (eds) Single
Molecule Analysis. Methods in Molecular Biology, vol 2694, (2024), Humana, New York, NY.
https://doi.org/10.1007/978-1-0716-3377-9 18

11. Requirements for the candidate

a) 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°t March 2025;

b)

The ideal candidate should have a strong background in biochemistry or molecular biology, as the role

involves the preparation and characterization of biomolecules. A solid understanding of quantitative data
analysis is desirable, and familiarity with programming (e.g., Python) will be a strong advantage.

12. Scholarship amount (net, monthly, PLN):

1%t year: 4000; 2™ year: 4000; 3" year: 4 739,51; 4% year: 4 739,51;

13. Number of positions available: 1

14. Deadline for submission of documents: 31.12.2024

31.12.2024

15. Selected candidates will be invited for the interview that will take place from 13.01.2025 to 30.01.2025 (the
exact date will be given in the invitation).
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16.

17.

a)

b)

d)

e)

f)

g)

h)

13.01.2025
do 30.01.2025

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;

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.
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18.

19.

20.

b)

Language of documents
e English
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)

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

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/2024/17" 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 5 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

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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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)

24. Legal basis: 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

25. Source of Scholarship: IBB PAS Scholarship Fund
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