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Aim: This study aimed to investigate the impact of cyto-
sine 5’-monophosphate (5’-CMP), guanosine 5’-monophos-
phate (5’-GMP), and uridine 5’-monophosphate (5’-UMP), 
along with their disodium salts, in combination with 
D-mannitol (D-M), on the conformation and fluorescence 
properties of interferon α-2b (IFN), and to determine the 
energy parameters governing these interactions. Methods: 
Spectroscopic techniques including time-resolved spec-
troscopy, circular dichroism, and fluorescence spectro-
scopy, along with isothermal nanocalorimetry, were em-
ployed. Results: The nucleotide monophosphates (5’-rN-
MFs) in their acidic form, particularly when complexed 
with D-mannitol, exhibited stronger binding to interferon 
α-2b compared to their salt forms. Interaction between IFN 
α-2b and 5’-rNMFs, especially in the presence of 
D-mannitol, was found to be exothermic and induced 
changes in the conformational flexibility of IFN α-2b, 

increasing the proportion of disordered regions. Conversely, 
interaction with disodium salts of NMPs was characterized 
by an endothermic process, potentially enhancing the 
conformational rigidity of IFN α-2b and improving the 
efficiency of non-radiative energy transfer to acidic 5’-rN-
MFs, likely due to the reduced intermolecular distances. 
Conclusions: Overall, the interactions involving 5’-nu-
cleoside monophosphate acids, their salts, and IFN α-2b 
are influenced by a nucleotide type (purine vs. pyrimidine), 
the presence of mannitol, and chemical form (acid vs. salt). 
These interactions significantly affect fluorescence quen-
ching, binding affinity, thermodynamics, energy transfer 
efficiency, and secondary structure alterations of IFN α-2b. 
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