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The aim of the course was to acquaint students with techniques of studying genotoxic effects of ionising radiation
which are of relevance for Pianoforte and the broad field of radiation research. The course contained 10 lectures
by international scientists and practical laboratory work (see next page for the program). The lectures focused
on various aspects of biological effects of low and high LET ionising radiation as well as on techniques to detect
them using cytogenetics and immunogenetics. Three lectures were given via ZOOM, others on site. ZOOM
lectures were projected in the classroom, so the participants were present at the university every day. The
laboratory work included demonstrations of:
1. Basic dosimetric measurements and techniques of exposing cells to gamma rays and alpha particles
2. Preparation of slides for analysis of chromosomal aberrations and micronuclei as well as
microscopic analysis of chromosomal aberrations on Giemsa-stained slides.
3. In situ hybridisation with whole chromosome probes (FISH) as well as image-based analysis of
aberrations in painted chromosomes.
4. Detecting gamma H2AX foci and image-based analysis of foci.

The course was attended by 18 early career researchers (MSc/PhD students and Postdocs) from France, Georgia,
Germany, Italy, Poland, Slovakia, Spain and the UK. and 10 MSc students from the Stockholm University SU (total:
28 participants). The list of students is given below the program on page 3.

Hotel costs were covered for the 18 non-SU participants. The educational program also included a whole day
guided tour of Uppsala with special focus on the museum devoted to Carl Linnaeus, the Uppsala university
museum Gustavianum and the library Carolina Rediviva. The last day of the course was devoted to presentations
of results from exercises. Students were divided into 4 groups that presented the results on 1) dosimetry, 2)
micronucleus assay, 3) chromosomal aberration assay and 4) gammaH2AX assay.

All students completed the course and received a certificate of attendance with 3 ECTS credit points. The course
program and selected pictures from the course are pasted below. The outcome of the evaluation questionnaire
is provided on the last page. Generally, the course and its content was evaluated very highly.
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The course program

CELEM course. Lectures start at 09:00

Date |Room [Event ZOOM link: https://stockholmuniversity.zoom.us/j/69140094519 Lecturer/supervisor
Mo E314 |09:00 - 10:30 DNA damage and repair (ZOOM) Penny Jeggo
10/11 | E314 [ 10:45 —12:15 Chromosomal aberrations Christian Johannes

E518 | 14:00 —17:00 Harvesting cells for aberrations — group 3 Zuza

E518 [14:00 - 17:00 GammaH2AX exercise — group 4 Kiran

E214 | 14:00—17:00 Scoring — group 1 and group 2 Prabodha and Anne
Tue (D347 |09:00—10:30 Mechanisms of radiation-induced cell senescence and cell Umberto Galderisi
11/11 death

D347 |10:45-12:15 Al and its use in radiation research Beata Brzozowska

D339 |14:00—17:00 Dosimetry exercise — group 4 Andrzej

E518 [ 14:00—17:00 FISH exercise — group 1 Prabodha

E214 14:00 — 17:00 Scoring — group 2 and group 3 Anne
We P216 |09:00 — 10:30 Mechanisms of radiation-induced cancer and risk modifiers Christophe Badie
12/11 [ p216 |10:45—12:15 Bystander effects of radiation Munira Kadhim

D339 |14:00—-17:00 Dosimetry exercise — group 3 Andrzej

E518 [ 14:00 - 17:00 FISH exercise — group 2 Prabodha

E214 14:00 — 17:00 Scoring — group 1 and group 4 Anne
Thu | D347 |[09:00 - 10:30 Radiation effects on the immune system (ZOOM) Serge Candeias
13/11| D347 |10:45 - 12:15 Radiation-induced micronuclei (ZOOM) Anne Vral

D339 |14:00—-17:00 Dosimetry exercise — group 2 Andrzej

E518 [ 14:00 - 17:00 FISH exercise — group 3 Prabodha

E214 14:00 — 17:00 Scoring — group 1 and group 4 Anne
Fri E314 [09:00 — 10:30 Radiation-induced gammaH2AX foci Harry Scherthan
14/11 | E314 |10:45 — 12:15 Statistical analyses of experimental results from low and high | Joanna Polanska

throughput approaches in radiation research

D339 |14:00-17:00 Dosimetry exercise — group 1 Andrzej

E518 | 14:00—17:00 FISH exercise — group 4 Prabodha

E214 14:00 — 17:00 Scoring — group 2 and group 3 Anne
Sat Trip to Uppsala All
15/11 | E512 | 18:00 Dinner at SU — social room on level E5 All

Sunday — free. On Monday exercises start at 09:30

Mo E518 [09:30 — 13:00 Harvesting cells for aberrations — group 1 Zuza
17/11|E518 |09:30 — 13:00 GammaH2AX exercise — group 3 Kiran

E214 [09:30 - 13:00 Scoring —group 2 and group 4 Anne

E214 | 14:00 - 17:00 gH2AX analysis and scoring — all groups Kiran and Prabodha
Tue E518 [09:30 — 13:00 Harvesting cells for aberrations — group 2 Zuza
18/11 | E518 | 09:30 — 13:00 GammaH2AX exercise — group 1 Kiran

E214 [09:30 - 13:00 Scoring —group 3 and group 4 Andrzej

E214 | 14:00—17:00 Scoring — all groups Anne and Prabodha




We E518 [09:30 — 13:00 Harvesting cells for aberrations — group 4 Zuza
19/11 | E518 [ 09:30 — 13:00 GammaH2AX exercise — group 2 Kiran
E214 [09:30 - 13:00 Scoring —group 1 and group 3 Andrzej
E214 | 14:00—17:00 Scoring — all groups Anne and Prabodha
E512 |17:00 — Swedish food tasting
Thu [E214 |09:30—12:00 Scoring and preparing presentations — all groups Anne and Prabodha
20/11
E214 [ 14:00 - 17:00 Scoring and preparing presentations — all groups Anne and Prabodha
Fri E314 [09:30 —12:00 Presentation of results, discussion, all groups All
21/11
End of course
Weekend
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Division into groups and topic of presentation on Friday 21 November

Group 1 - dosimetry
Przemystaw Szyc

Antonella Tabasso-Smith
Léa di Maria

Azadeh Alemi

Elsa Holm

Leonie Horak

Olivia Landqvist Brannstrom
Vladislava Fokina

Group 3 — gammaH2AX
Tianxu Hou

Joanna Wiekiera
Patricia Freitas

Jan Dorczak

Sara Calistri

Claudia Cherchia

Marta Faryna

Presentations on Friday 21 November 2025

Group 1: Dosimetry
Group 2: Dicentrics and FISH

Group 2 —dicentrics and FISH
Martyna Zur

Modest Lungociu

Cecilia Riani

Kristel Bedregal Portugal
Marta Hoglund

Anton Hérnsten

Julia Janowska

Group 4 - micronuclei
Bartosz Drygata
Khatuna Dondoladze
Lada Naimushina
Enola Raux

Maxime Janin

Alma Pethrus
Theodora Sylaidi

Group 3: gH2AX
Group 4: Micronuclei
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Course evaluation

Evaluation of the course CELEM 2025

One column per person. Leave the page when done. It saves automaically

Please answer each question in one column by giving a numeric value between 1 and 5
1= lowest/NO, 5 = highest/'YES

General

What is your general view about the quality of the course? 5 5 5| 5| 5| 5| 5 5| 5| 5| 5| 5 5| 5| 4| 5| 4| 5| 5
Did the content of the course match your expectations? 5| 5 5| 5] 5| 5| 4] 4] 5| 4| 5| 5| 5] 5| 5] 5 4] 5/ 5
How difficult was it to follow the theoretical parts of the course? 2| 4| 3| 1| 3| 3| 3] 2| 2| 2| 3| 2| 2| 2| 2| 2| 3| 3] 3
Did you have enough basic knowledge to follow the course? 5| 5| 5| 5| 4| 5| 4| 4| 5] 4| 4| 4| 5| 1| 5| 4| 5 4| 2
Would you have preferred to hear more lectures? 3 5| 2 3] 3] 3] 2| 2] 4 2| 2| 2| 1] 4 2| 2] 3] 2| 3
How much knowledge did you accquire from the course? 5 5| 5| 4| 5| 5| 5| 4| 5[ 4| 4| 5 4| 3| 2| 4| 4] 4] 4
Did you miss certain subjects that you think would have been relevant? 1 2| 3| 3| 2| 2| 2| 2| 1] 1| 1| 1| 1] 3| 3[ 1] 3] 3] 1
What did you think of the dicentrc scoring exercise? 5 4| 5| 4| 4| 4| 4| 5| 5[ 4| 4| 5 5| 1| 4] 2| 2| 5| 5
What did you think of the micronucleus scoring exercise? 4| 5| 3| 4| 5| 4| 4| 5/ 5| 5| 5| 5| 4| 1| 3| 1| 3| 5/ 5
What did you think of the FISH scoring exercise? 5| 5| 5| 4| 5| 5| 5 5| 5] 4| 5| 5 4| 1| 2| 1| 2[ 5] &
What did you think of the gH2AX scoring exercise? 5 5| 5| 5 5| 5| 5/ 2| 3 4| 5 5 5| 1| 2| 1| 4 3| 5
What did you think of the dosimetry exercise? 5/ 5 5| 5| 5| 5| 5 5| 5] 5| 5| 5 5| 1| 2| 5| 4] 5| 5
Would you rec d the course to a colleague 5| 5| 5| 5| 5| 5| 5 5| 5| 5| 5| 5 5| 1| 2| 5 & 5
Did you profit from the lecture

Anne Vral - Micronuclei 5 5| 4| 5| 5| 4] 4| 5| 5| 5 5 5| 4] 5| 4 4] 4| 5/ 5
Beata Brzozowska - Al 4/ 5| 3| 5| 5| 3| 4 3| 5 3 3| 5| 5 5] 3] 4 3/ 5 5
Christian Johannes - Chromosomal aberrations 5| 5| 5| 5 5 5 5 5 55 5 5[5 5 4 4 5 5 5
Christophe Badie - carcinogenesis 5| 5| 5| 5| 5| 4| 4| 5| 5| 4| 4| 5 5| 5| 4| 4| 2[ 5| 5
Harry Scherthan - Gamma H2AX foci 5 5| 5| 5| 5| 5| 5 5| 4] 5| 5| 5| 5] 1] 4] 4] 5/ 5] 5
Joanna Polanska - Biostatistics 4] 5| 2| 5| 5| 4| 2 2| 4] 3] 4 5| 4] 5] 2| 4] 4 2| 5
Munira Kadhim - Bystander effects 5| 5| 5| 5| 5| 4| 4| 5| 4| 5| 4| 5| 5| 5| 4| 4| 5 5| 5
Penny Jeggo - DNA repair 5/ 5 5| 5] 5| 3] 3] 5 5| 5 5| 5| 5 5| 4] 4] 5/ 5/ 5
Serge Candeias - Immunoclogy 4| 5| 4| 5| 5| 4| 4| 5| 3| 5| 5| 5| 4| 5| 4| 4| 5| 5/ 5
Umberto Galderisi - aging and senescence 5| 5| 5| 5| 5| 5| 4| 5| 4| 5| 5| 5 5| 5] 4| 4| 4] 5] 5

Please give any comments that will help us to improve the course (one comment per row)

Regarding the subjects, | think one/two physics lecture would be very interesting

!| The course is amazing, maybe one comment about the room: | think that for two weeks in four people is a bit small

Showing more examples of abberations on pictures from real slides to get a better idea what to look for, what should be ignored and what counts, and discussing it with an expert of scoring

+| The lectures and the lecturers were good. But more and/or longer breaks would have helped to keep the attention up

i| Course was amaizing, | would just change some scoring excersises for other excersises. For example, prof. Harry told story about students preparing slides with their own chromosomes stained

i| The course is excellent, maybe some lectures during week 2 could balance between theorical content and practice. A lecture about radiation risk prevention could be interesting also.

'|Part of the scoring could definitively be on images to reduce time on microscope and to test scoring between scorers.

i| The rcoms are very small for 2 weeks for 4 students. 3 must be the limit to gain space.

The fermented herring is maybe traditional but could be replaced by something better (sure it is not difficult to find!).

The course is amazing, even without background in biology or radiation | felt really good in the labolatories, teachers had been really helpful and explained everything very clearly




