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1. Research activity
Due to some delays in implementation of the Minflux localization microscopy laboratory, |
have temporarily shifted to the Stellaris8 confocal microscope by Leica. Until now, the
unavailability of samples of cell nuclei labelled with DNA fluorophores to be excited in the
visible range available on that setup (440-800 nm wavelength) has made it impossible to
obtain fluorescence microscopy images of nuclear DNA — and thus chromatin — in STED
operation mode, which would allow for super-resolution below the diffraction limit.
Therefore, | limited my activity to confocal mode imaging. Actually, | have used the STED laser
of the system (775 nm wavelength) to excite fluorescence from nuclei labelled with standard
fluorophores (Hoechst and DAPI) in 2-photon excitation (2PE) mode. By this approach, so far
| have characterized 20 nuclei each for two different types of human cancer cells, namely Hela
and HepG2. From the obtained images, three useful parameters have been identified for
extraction by processing and analysis, namely: chromatin condensation parameter [1] (here
called shortly CP); radial distance of maximum condensation (shortly: condensation radius
CR); and Fractal dimension (FD). The former two should describe chromatin condensation
amount and its location with respect to the nucleus center, this latter information being
probably associated with the balance between euchromatin - assumed to stay closer to the
nuclear lamina - and heterochromatin - assumed to stay closer to the inner regions of nuclei.
The third parameter (FD), which is associated with intricacy of the patterns, is widely used in
this context [2-5] and could be correlated with both compactness (CP) and type of chromatin
(CR).

One example of nucleus image, with respective treatment to obtain the three quantities of
interest, is presented in Fig.1.
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Fig.1: Example of a) confocal fluorescence microscope image of cell nucleus, with b) treatment made to extract the c) average (over all angles
0-360°, step 1°) normalized radial profile, from which CR is obtained; and d) skeletonized image with outer edge removed, from which CP is
obtainbed; d) box- counting Log-Log plot of occupied boxes vs box size, from which FD is obtained.
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Fig.2: a,b Radial multiple profile plots and c,d mean curve plots for 20 nuclei in Hepatocarcinoma cell and also for 20 nuclei in in Hela cell
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cluster graph CCP and Rmax (Hepatocarcinoma) cluster graph CCP and R max (Hela cell)
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Fig .3: 2 cluster graphs of CCP and Rmax for 20 nuclei in Hepatocarcinoma cell and for 20 nuclei in Hela cell
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Fig.4: Data-points obtained in the 3D space of the identified parameters for the 20 nuclei of each type
of cell investigated, namely a) HepG2 and b) Hela.

If no difference is found, the radial plot “tool” is still open for identification of several
significant parameters other than the main peak position, e.g.: intensity at center, intensity
close to edge (at e.g. normalized radius 0.85), position of minimum, position of secondary
maximum or minimum, etc.. Future availability of NucSpot Live 650 fluorophore, along with
support by a new cell-culture biologist technician (the previous one has left), will make it
possible to repeat the experiment in STED mode, gaining almost tenfold improvement in
resolution and hopefully better insight into the target patterns.



planned to be taken during the next year

e Basics of applied statistics and probability: applications with R, Prof. Simone Barani, DiMa.

e Atomic force spectroscopy, Prof. Annalisa Relini, DiFi.

e Quantum Optics, prof. Dario Ferraro,DiFi

e [talian language and culture, prof. silvano Tosi

2. Exams of former course

No course professor CFU status
i Optical microscopy at the nanoscale Alberto Diaspro 3 passed,15 february 2024
ii International School of Biophysics - Antonio Borsellino Erice school 3 passed,20 march 2024
iii COMULISglobe Training School Correlative Multimodal Imaging | Training school 1 passed,22 march 2024
iv Bioimaging: biology seen through the eyes of chemistry Andrea Basso 1 passed,26 september 2024

3. Conferences, workshops, schools
No Conferences, workshops, schools place date
i COMULISglobe Training School Correlative Multimodal Imaging Genova 21-22 march 2024
ii XXVII Congresso Nazionale SIBPA Genova 16-20 june 2024

e Minflux nanoscopy: a “brilliant” technique promising major breakthrough, Salerno et al.,

submitted to Microscopy Research and Technique, under review
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