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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/2024/14

Supervisor : Tomasz Turowski

Supervisor (email): tomasz.turowski@ibb.waw.pl

Auxiliary Supervisor (if applicable)

Research Unit: Laboratory of Transcription Mechanisms

Research Unit (www): https://turowskilab.ibb.edu.pl/

Programme Title (English): Passive regulation of gene expression
Programme Title (Polish): Pasywna regulacja ekspresji genow
The discipline of science
e biological sciences
Description of proposed PhD programme

DNA, the fundamental carrier of genetic information, forms an antiparallel helical structure, hosting genes on
both the forward and reverse strands. RNA polymerases (RNAP) conduct the transcription of genetic
information from DNA to RNA, yielding different types of RNA—non coding RNA (ncRNA) and messenger RNA
(mRNA), which are essential for protein synthesis. The transcription process, orchestrated by three eukaryotic
RNAP types, produces rRNA, mRNA, and tRNA, respectively.

While gene expression is actively regulated by transcription factors and the unique spatial distribution of DNA
within the nucleus, the active transcription of genes induces supercoiling of the DNA helix. Supercoiling, which
involves over- and underwinding of DNA, occurs as a by product of transcription. The resolution of
supercoiling by topoisomerases is well documented in all cells and involves several specialized and conserved
enzymes.

This project aims to explore the role of passive regulation of gene expression, focusing on biophysical
mechanisms, specifically DNA supercoiling. Recent bacterial studies suggest that DNA can transmit long-range
forces and influence other genes. Our goal is to measure the effects of neighboring genes on each other within
eukaryotic genomes, thereby unraveling the phenomenon termed "passive regulation". This research has
implications for disease development and provides insights for biotechnology applications.

Using an interdisciplinary approach, the project integrates molecular and synthetic biology with mathematical
modeling and biophysics at local and global scales. While yeast will serve as the initial model system, the
results will be translated to human cells in a later phase of the project.

The collaboration involves the Institute of Biochemistry and Biophysics, PAS in Warsaw, and the Max Planck
Institute for Terrestrial Microbiology, MPG in Marburg. The overall goal is to elucidate and predict the
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molecular mechanisms underlying passive regulation induced by transcription and to provide a
comprehensive understanding of their impact.

10. Literature references related to conducted/planned research

e Investigating DNA supercoiling in eukaryotic genomes.
Corless and Gilbert.
Brief Funct Genomics. 2017; 16(6):379-389. doi: 10.1093/bfgp/elx007.

e Global analysis of transcriptionally engaged yeast RNA polymerase Ill reveals extended tRNA
transcripts.
Turowski TW, Lesniewska E, Delan-Forino C, Sayou C, Boguta M, Tollervey D.
Genome Res. 2016; 26(7):933-44. doi: 10.1101/gr.205492.116.

e Design, construction, and functional characterization of a tRNA neochromosome in yeast.
Schindler D, Walker RSK, Jiang S, Brooks AN, Wang Y, Miller CA, Cockram C, Luo Y, Garcia A,
Schraivogel D, Mozziconacci J, Pena N, Assari M, Sdnchez Olmos MDC, Zhao Y, Ballerini A, Blount BA,
Cai J, Ogunlana L, Liu W, Jonsson K, Abramczyk D, Garcia-Ruiz E, Turowski TW, Swidah R, Ellis T, Pan
T, Antequera F, Shen Y, Nieduszynski CA, Koszul R, Dai J, Steinmetz LM, Boeke JD, Cai Y.
Cell. 2023; 186(24):5237-5253.e22. doi: 10.1016/j.cell.2023.10.015.

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., March 1, 2025);

b) At least one of the following: Proficiency in yeast genetics, synthetic biology, genomic or transcriptomic
library preparation, programming skills, and Unix command line expertise.

Co najmniej jedna z nastepujacych umiejetnosci: biegtos¢ w genetyce drozdzy, biologii syntetycznej,
przygotowywaniu bibliotek genomowych lub transkryptomicznych, umiejetnosci programowania oraz

znajomosc Srodowiska Unix.

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

1st year: 4000; 2nd year: 4000; 3rd year: 4 739,51; 4th year: 4 739,51,
13. Number of positions available: 2
14. Deadline for submission of documents: 08.01.2025

15. Selected candidates will be invited for the interview that will take place from 15.01.2025 to 31.01.2025 (the
exact date will be given in the invitation).
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16.

17.

a)

b)

d)

e)

f)

g)

h)

The recruitment procedure will be completed until 31.01.2024

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 website where you can find application form)

odnosnik do strony, gdzie mozna znalez¢ podanie o przyjecie

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 either English or Polish up to the candidate's choice
How to apply

e Use the Application form for admission to the Doctoral School (odnosnik do strony, gdzie mozna znalezé
podanie o przyjecie

link to the website where you can find

application form

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/2024/14" 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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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: OPUS LAP (NCN) 2023/51/1/NZ2/02200 + IBB Scholarship Fund
Zrédto finansowania stypendium: OPUS LAP (NCN) 2023/51/1/NZ2/02200 + Fundusz Stypendialny IBB PAN
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