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There is increasing evidence that in living systems proteins exist and function within
stable or dynamic molecular complexes [16]. Protein—protein interactions (PPIs) determining
formation and lifespan of such complexes attract much interest; they are extensively studied by
using various bioinformatic, genomic, and biochemical technologies [1, 10, 14]. In this context,
biochemical methods are the most reliable ones: using these methods researchers investigate
PPIs under conditions close to physiological.

Biochemical methods employ the strategy of molecular fishing for isolation of protein com-
plexes and subsequent mass spectrometry identification of potential protein partners.

Molecular fishing is a variant of affinity-based isolation of target proteins from a lysate of the
biological material due to specific interaction between the immobilized ligand (a bait molecule)
and its putative (one or several) functionally competent partners (pray molecules) [10, 13, 15].
Various compounds have been used as the bait molecules; these include small organic molecules
[2, 12], proteins and nucleic acids [9].

In this report, we have summarized results of our studies on the use of SPR-based approach
for direct molecular fishing of proteins from lysates of biological materials and identification of
prey proteins by mass spectrometry [3 — 9]. We initially consider a general strategy for the use
of SPR biosensors at the particular experimental stages of molecular fishing with special atten-
tion to the SPR-based optimization of experimental protocols (including immobilization of bait
proteins on a carrier, evaluation of intactness of the immobilized bait protein, and optimization
of protocols for preparation of tissue/cell culture lysates, etc.).

After that we consider the role of the SPR biosensor technology in the SPR-based analytical
fishing. Finally, we demonstrate applicability of the SPR biosensor technology for analysis of
ligand protein interactions using non-peptide small molecules as baits [11].

REFERENCES:

1. Braun P, Gingras A.C. History of protein—protein interactions: From egg-white to complex networks
//Proteomics. 2012. Vol. 12, Ne. 10. P. 1478-1498.

2. Buneeva O., Gnedenko O., Zgoda V., Kopylov A., et al. Isatin-binding proteins of rat and mouse brain: Proteomic
identification and optical biosensor validation // Proteomics. 2010. Vol. 10, Ne. 1. P. 23-37.

3. Ershov P., Mezentsev Y., Gilep A. et al. Isatin-induced increase in the affinity of human ferrochelatase and
adrenodoxin reductase interaction // Prot. Sci. 2017. Vol. 26. Ne. 12. P. 2458-2462.

* IVANOV Alexey Sergeevich— DSc, The Head of The Laboratory (Institute of Biomedical Chemistry, Moscow, Russia)
*E-mail: alexei.ivanov@ibme.msk.ru

The author thanks the GE Healthcare (Russia) for scientific and technical support

107



4. Ershov P., Mezentsev Y., Gnedenko O. et al. Protein interactomics based on direct molecular fishing on
paramagnetic particles: Experimental simulation and SPR validation // Proteomics. 2012. Vol. 12. Ne. 22. P. 3295-3298.

5. Florinskaya A., Ershov P., Mezentsev Y. et al. SPR biosensors in direct molecular fishing: implications for protein
interactomics //Sensors. 2018. Vol. 18. Ne. 5. P. 1616.

6. Ivanov A.S., Ershov P.V.,, Molnar A.A. et al. Direct molecular fishing in molecular partners investigation in
protein—protein and protein—peptide interactions // Russ. J. Bioorg. Chem. 2016. Vol. 42. Ne. 1. P. 14-21.

7. Ivanov A.S., Medvedev A.E. Optical surface plasmon resonance biosensors in molecular fishing // Biochem.
(Mosc.) Suppl. B. 2016. Vol. 10. Ne. 1. P. 55-62.

8. IvanovA.S.,Medvedev A., Ershov P. et al. Protein interactomics based on direct molecular fishing on paramagnetic
particles: Practical realization and further SPR validation // Proteomics. 2014. Vol. 14. Ne. 20. P. 2261-2274.

9. Ivanov A.S., Ershov P.V., Mezentsev Y.V. et al. Protocols of protein interactomics: Molecular fishing on optical
chips and magnetic nanoparticles // Biochem. (Mosc.) Suppl. B. 2012. Vol. 6. Ne. 2. P. 99-106.

10. Ivanov A.S., Zgoda V.G., Archakov A.I. Technologies of protein interactomics: a review //Russ. J. Bioorg.
Chem. 2011. Vol. 37. Ne. 1. P. 4-16.

11. Medvedev A., Buneeva O., Gnedenko O. et al. Isatin, an endogenous nonpeptide biofactor: A review of its
molecular targets, mechanisms of actions, and their biomedical implications // Biofactors. 2018. Vol. 44. Ne. 2. P. 95-108.

12. Medvedev A.E., Buneeva O.A., Kopylov A.T. et al. The effects of endogenous non-peptide molecule isatin and
hydrogen peroxide on proteomic profiling of rat brain amyloid-p binding proteins: relevance to Alzheimer’s disease?
//Int. J. Mol. Sci. 2014. Vol. 16. Ne. 1. P. 476-495.

13. Medvedev A., Kopylov A., Buneeva, O. et al. Affinity-based proteomic profiling: Problems and achievements
//Proteomics. 2012. Vol. 12. Ne. 4-5. P. 621-637.

14. Sprinzak E., Sattath S., Margalit H. How reliable are experimental protein—protein interaction data? // J. Mol.
Biol. 2003. Vol. 327. Ne. 5. P. 919-923.

15. Tate S., Larsen B., Bonner R. et al. Label-free quantitative proteomics trends for protein—protein interactions
//'J. Proteomics. 2013. Vol. 81. P. 91-101.

16. Wetie A.G.N., Sokolowska I., Woods A.G. et al. Protein—protein interactions: switch from classical methods to
proteomics and bioinformatics-based approaches // Cell. Mol. Life Sci. 2014. Vol. 71. Ne. 2. P. 205-228.

108



