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1 - INTRODUCTION 3 - CONCEPT OF SINGLE-MOLECULE LOCALIZATION MICROSCOPY
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mechanisms like the base excision repair (BER) pathway ;
that contribute to chemoresistance. / ;
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distorting base lesions like oxidized bases. BER is initiated

by a set of enzymes, known as DNA glycosylases that i
recognize and remove the damaged bases. For example, |
the bifunctional DNA glycosylase NTH1 preferentially :
targets the oxidized pyrimidine base, thymine glycol.
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novel  anticancer  drugs, used to  overcome Bgifunctional activity of the DNA glycosylase,
chemoresistance. NTH1, during the BER pathway.
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Mapping the distribution of NTH1 in cells (1) in relation with other BER proteins (2) and
chromatin markers (3), before and after treatment with a chemotherapeutic agent, such as
cisplatin.
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By confocal and
super-resolution
microscopy
techniques

Single-Molecule Localization Microscopy (SMLM), a Super-Resolution (SR) technique, allows to
achieve high spatial resolution (10-20 nm) compared to conventional and confocal fluorescence
microscopy (200 nm), to study biological samples at the nanoscale.
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4 - WORK FLOW
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A. Distribution of NTH1 by confocal microscopy before treatment with cisplatin

In Hela cells, NTH1 is localized mostly
in the nucleus but is also detected in
the cytoplasm.

NTH1 shows a  heterogenous
distribution within the nucleus. One of
the observed populations of NTH1
shows foci-like clusters.
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B. Effect of cisplatin treatment on the level of NTH1
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5 — RESULTS: DISTRIBUTION OF ENDOGENOUS NTH1
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Confocal imaging reveals that NTH1 intensity
is reduced after in situ cell fractionation (B2)
suggesting that only a fraction of the NTH1
molecules are DNA bound. On the contrary,
YH2AX foci are only mildly affected by in situ
fractionation.

Statistical analysis shows that NTH1 increases
in response to cisplatin treatment. This is
particularly visible in the in situ fractionated
cell samples, where a significant increase in
NTH1 can be seen already after 2h.

dSTORM imaging
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1- Diffraction limited image; 2 - Super-resolved image (Scale = 5 um; insert within image = 200nm)

To analyze the NTH1 foci-like clusters at the nanoscale level, we set up and optimized our dSTORM
protocols. Nuclear localization of NTH1 and APE1 was observed at a localization precision of 10.7
and 9.5 nm respectively, providing a first glimpse of the nanoscale distribution of NTH1 and APE1.

PRELIMINARY RESULTS: PALM IMAGING OF NTH
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Cells were efficiently transfected with
NTH1-mEos4B construct. Expected
nuclear localization of NTH1-mEos4B
was observed before and after
photoconversion.

(Scale = 2 um)
Photoconverted NTH1-mEos4B was imaged by
confocal (left) and PALM (right) microscopy, giving a
first super-resolved image of ectopically expressed
NTH1 within the nucleus.

7 — CONCLUSION & PERSPECTIVES

These results reveal that NTH1 is heterogeneously distributed in the nucleus, where it forms foci-like clusters visible in both conventional and super-resolution microscopy. Upon cisplatin treatment, a
small increase in the levels of NTH1 was observed, which was more pronounced after in situ cell fractionation. These results suggest that the DNA bound fraction, rather than the total amount of
NTH1 was increased after cisplatin treatment. This increase was particularly visible after 2h treatment with cisplatin. In contrast, yH2AX foci were only seen at later timepoints. This agrees with the
fact that oxidized bases recognized by NTH1 are formed first leading to the formation of single- and then double-strand breaks recognized by yH2AX.

Our dSTORM analysis provides a first map of the distribution of NTH1 in untreated cells. Our aim is to perform the same type of analysis on cells treated with cisplatin. Additionally, we plan to perform
2D dual labelling of NTH1 with yH2AX/H3 or APE1 to analyze possible colocalizations between chromatin marker and BER protein.

Single-particle tracking PALM will be performed to follow the dynamics of NTH1 within the nuclear space.




