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O INSTITUTE OF BIOCHEMISTRY AND BIOPHYSICS
=i 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/2025/1Mol/6

Supervisor : Nicola de Franceschi
Supervisor (email): n.defranceschi@imol.institute
Aucxiliary Supervisor (if applicable) ;-
Research Unit, Research Group: Membrane Machines Laboratory, IMol PAS:
Membrane Machines Laboratory, IMol PAN

Research Unit (www): https://www.membranemachines.com/

Programme Title (English): “Delivering cargoes across the membrane using nucleic acids nanotechnology”

Programme Title (Polish): “Transfer tadunku przez btone z wykorzystaniem nanotechnologii kwaséw
nukleinowych”

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

Nucleic acid nanostructures have great potential as building block in constructing nanomachines that can
interface with living cells. Here we use combinations of single stranded DNA and RNA to form a specialized
machineries that can be functionalized in order to interact with membranes, as well as delivering relevant
biomolecules. Thus, our aim is to design a molecular machine that may serve as both membrane modifier
and cargo transport tool.

We will functionalize this machine with membrane-perforating peptides and proteins, including for instance
Amhelin and Gasdermin. We plan to use the amphiphilic and dynamic nature of these peptides to achieve
both transient membrane perforation and delivery of hydrophobic cargos, such as transmembrane protein.
Moreover, hydrophilic cargos such as nucleic acids could also be delivered.

While we will initially test our machine on reconstituted membrane systems such as giant unilamellar
vesicles, the long-term goal of the project is to provide alternatives to non-viral cargo delivery that allow
effective transport of nucleic acids, proteins and other therapeutic relevant molecules through the
membrane, which might be attractive in the context of drug delivery in vivo, as well as other biotechnological
applications.

Our preliminary results indicate that our machine is able to transiently interact with the membrane and
subsequently detach in an autonomous way, which would allow cargo delivery while achieving a minimal
degree of disruption to the membrane.

An additional application of this machine, where we instead induce stable interaction with the membrane
resulting in the formation of large pores, may be useful as an antimicrobial agent.

10. Literature references related to conducted/planned research
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11.

a)

12.

13.

14.

15.

16.

17.

b)

e De Franceschi, N., Pezeshkian. W., Fragasso, A., Bruininks, BMH., Tsai, S., Marrink, SJ., Dekker, C. Synthetic
Membrane Shaper for Controlled Liposome Deformation. ACS Nano. 2022 Nov 28;17(2):966—78.
https://doi.org/10.1021/acsnano.2c06125

e Liu, D, Geary, CW., Chen, G. et al. Branched kissing loops for the construction of diverse RNA
homooligomeric nanostructures. Nat. Chem. 12, 249-259 (2020). https://doi.org/10.1038/s41557-019-
0406-7

e Fabrini, G., Farag, N., Nuccio, S.P. et al. Co-transcriptional production of programmable RNA condensates
and synthetic organelles. Nat. Nanotechnol. 19, 1665-1673 (2024). https://doi.org/10.1038/s41565-024-
01726-x

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, 2025). Education at the Doctoral
School begins on October 1 2025;

Scholarship amount (net, monthly, PLN):
1%t year: 5.000 PLN; 2" year: 5.000 PLN; 3™ year: 5.000 PLN; 4% year: 5.000 PLN;

Number of positions available: 1

Deadline for submission of documents: 19.08.2025

Selected candidates will be invited for the interview that will take place from 25.08.2025 to 29.08.2025 (the
exact date will be given in the invitation).

The recruitment procedure will be completed until 31.08.2025.

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)

=~

do podania o przyjecie

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

f)

g)

h)

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.

18. Language of documents

e English

19. How to apply

e Use the Application form for admission to the Doctoral School (link to the website where you can find
application form)

odnosnik do strony, gdzie mozna znalezé

podanie o przyjecie

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 (Building D, Room No. 6)
Institute of Biochemistry and Biophysics
Polish Academy of Sciences
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Pawinskiego 5a
02-106 Warszawa, Poland
PhDschool-recruitment@ibb.waw.pl

e Include "Procedure no. DSMBBC/2025/IMol/6" 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:

® 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;

® 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;

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

21. Language of interview
® English
22. Criteria for evaluation of candidates:
a) Stage One
e learning outcomes (a scale of the evaluation: 0.0 — 6.0 points);

e participation in a scientific project or an academic conference (a poster or oral presentation) (a scale of
the evaluation: 0.0 — 1.0 points);
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e co-authorship of a research paper (depending on the role in the publication) (a scale of the evaluation: 0.0
— 1.0 points);

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

e 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

e 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);

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

e form of presentation of the candidate’s results (a scale of the evaluation: 0-3 points).

23. For additional information please contact:

e formalissues: PhDschool-recruitment@ibb.waw.pl (Doctoral School Secretariat);

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: Sonata Bis 12 2022/46/E/NZ1/00160 + FlexFunds
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