
Treatment options for TP53-mutated lymphoid tumors are very limited. In experimental models, TP53-mutated lymphomas were sensitive to direct inhibition of checkpoint kinase 1 (Chk1), a pivotal regulator of replication. We initially 

tested the potential of the highly specific Chk1 inhibitor SCH900776 to synergize with nucleoside analogs (NAs) fludarabine, cytarabine and gemcitabine in cell lines derived from B-cell malignancies. In p53-proficient NALM-6 cells, 

-

ted apoptosis. In p53-defective MEC-1 cell line representing adverse chronic lymphocytic leukemia (CLL), Chk1 inhibition together with NAs led to enhanced and sustained replication stress and significantly potentiated apoptosis. Alto-

gether, among 17 tested cell lines SCH900776 sensitized four of them to all three NAs. Focusing further on MEC-1 and co-treatment of SCH900776 with fludarabine, we disclosed chromosome pulverization in cells undergoing aberrant 

mitoses. SCH900776 also increased the effect of fludarabine in a proportion of primary CLL samples treated with pro-proliferative stimuli, including those with TP53 disruption. Finally, we observed a fludarabine potentiation by 

SCH900776 in a T-cell leukemia 1 (TCL1)-driven mouse model of CLL. Collectively, we have substantiated the significant potential of Chk1 inhibition in B-lymphoid cells.

Hydration of proteins profoundly affects their functions. 

We describe a simple and general method for site-speci-

fic analysis of protein hydration based on the in vivo in-

corporation of fluorescent unnatural amino acids and 

their analysis by steady-state fluorescence spectrosco-

py. Using this method, we investigate the hydration of 

functionally important regions of dehalogenases. The ex-

perimental results are compared to findings from mole-

cular dynamics simulations.

1. Synthesis of new fluorescent probes and unnatural aminoacid 
for in vivo labelling of proteins and monitoring of their hydration.

2. Synthesis of new carbocyclic C-nucleosides.

3. Preparation of potent and selective inhibitors of CHK1 kinase for synthetic lethal treatments in modern oncology.
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Carbocyclic C-nucleosides are quite rare. Our route enables 

flexible preparation of three classes of these nucleoside 

-

clopentanones, which can be prepared racemic (in six 

steps) or optically pure (in ten steps) from inexpensive nor-

bornadiene. The methodology allows flexible manipulation 

of individual positions around the cyclopentane ring, 

namely highly diastereoselective installation of carbo- and 

-

-

-

bercidine, profiled in MCF7 (breast cancer) and HFF1 (human fores-

kin fibroblasts) cell cultures, is less potent than tubercidine itself, but 

more selectively toxic toward the tumorigenic cells.


