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nucleus periphery. Intranuclear bodies of 5 μm 
in size contain RNA (RiboGreen), coilin (R288) 
and FLASH� They are attached to chromosomes� 
The presence of coilin suggests these structures 
are some kind of Cajal bodies� However FLASH 
protein is a marker of histone locus bodies� At 
the same time zebra finch oocyte nucleus do not 
contain ‘protein bodies’ which are common for 
chaffinch. The lampbrush chromosomes lie in 
the center of nucleus and do not contact inner 
nuclear membrane� The most peculiar one is 
germline-restricted chromosome (GRC) which 
is the biggest chromosome in karyotype� It is 
actively transcribed but presents only in gam-
etes� Lampbrush form of this chromosome have 
obvious condensed ‘belts’� There are small coi-
lin positive bodies attached to this ‘belts’� We 
see, that even members of the same order but 
different families have various intranuclear 
structures� 
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Promyelocytic leukemia nuclear bodies 
(PML-NBs) are stress-sensitive membrane-less 
organelles organized by PML, a tumor suppres-
sor protein� PML-NBs are involved in a wide 

array of biological processes, such as apoptosis, 
senescence, DNA repair, epigenetic control, 
control of oncogenesis� The two-step PML-NBs 
assembly consists first in PML scaffold polym-
erization in shell-like bodies, then interaction 
with huge diversity of unrelated proteins re-
cruited in the inner-core� PML-NBs are consid-
ered as privileged sites for post-translational 
modifications (PTM), especially sumoylation. 
The oxidative stress like that induced by arsenic 
promotes PML intermolecular disulfide bonds 
formation and sumoylation, but the mechanism 
of PML-NBs assembly and dynamics upon 
stress or at basal level is still poorly understood� 
Our aim is to unravel the mechanism of PML-
NBs biogenesis, assembly and function through 
the interdisciplinary approach combing mo-
lecular and cell biology perspective, and bio-
physical insight of PML dynamics in living cells 
to shed light on the way in which PML bio-
logical activity modulates the NBs organization� 
In living cells, we observed PML NBs fusion 
and fission events. Quantitative analyses of 
PML dynamics show that PML behaves as a 
viscous fluid. As2O3 treatment dramatically 
decreases the diffused PML in nucleus with 
time, and the dynamic turnover of PML at NBs 
(FRAP) is abolished� These data revealed that 
PML has properties at the frontier of liquid and 
gel, which is strongly modulated by oxidative 
stress� Upon oxidative stress, PML is cova-
lently bound through intermolecular disulfide 
bonds, which are formed by the oxidation of 
cysteines in PML� We show that cysteine mu-
tants in the conserved RBCC domain of PML 
B2 box are not able to form normal PML-NBs 
and further sumoylation� These mutants have 
more diffused PML distributed in the nucleus, 
but no difference can be observed after As2O3 
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treatment, suggesting oxidative stress-induced 
di-sulfide bonds are also impaired in these mu-
tants� We conclude that the oxidation of B2 box 
in PML plays a key role in PML-NBs assembly 
and sumoylation. We also identified a specific 
C-terminal cysteine in PML that participates in 
the formation of intermolecular disulfide bonds, 
yet not essential for PML-NBs assembly� This 
oxidized PML might contribute to maintain a 
specific redox environment in cells. 
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SETDB1 histone H3 lysine 9 (H3K9) methyl-
transferase (KMT) is known to be involved in 
tumorigenesis; however, the exact mechanisms 
of this involvement remain mainly unknown� 
SETDB1 regulates chromosomal conformation 
(Jiang et al., 2017); we recently found that 
SETDB1 interacts and could methylate mem-
bers of the Cohesin complex� CTCF and 
Cohesin complex delimit Topologically 
Associated Domains (TADs) through direct 
binding at TAD boundaries� CTCF binding to 
chromatin is inhibited by H3K9 - and DNA- 
methylation� H3K9 trimethylation (H3K9me3) 

is a marker of metastasis in lung cancer pa-
tients, where SETDB1 gene is amplified. 
SETDB1 overexpression was associated with 
elevated cell growth and invasiveness of lung 
cancer cells (Rodriguez-Paredes et al., 2014)� 
On the other hand, SETDB1 could act as a 
metastasis suppressor strongly downregulated 
in highly metastatic lung cancer cells� Aim: 
Here, we address the role of SETDB1 in the 
regulation of 3D genome architecture and gene 
expression patterns in an epithelial lung cancer 
cell line with different expression levels of 
SETDB1 (normal, low or high)� Results: We 
found that SETDB1 regulates the epithelial-
mesenchymal transition that is a crucial in 
cancer progression and metastasis� We plan to 
perform CTCF, SETDB1 and H3K9me3 ChIP-
Seq assays combined with Bis-Seq to study 
DNA methylation at the CTCF binding sites 
in our cellular models� We will next correlate 
Hi-C maps with the defined epigenetic land-
scape� Conclusions: We expect that SETDB1 
interacts with the Cohesin complex and affects 
CTCF occupancy at TAD boundaries, impact-
ing 3D genome architecture and gene expres-
sion during during cancer progression� 
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