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Abstract

© 2016, Springer Science+Business Media New York.Besides the dominant well-studied low-
molecular weight ribonuclease (RNase) binase I,  Bacillus pumilus secretes a high-molecular
weight binase II which differs from binase I by the absence of substrate specificity and the mode
of RNA cleavage. Similar to many other RNases, binase II was proposed to have therapeutic
potential. Deciphering molecular mechanisms of binase II biosynthesis regulation is required to
boost expression of this RNase. Here, we have shown that increase of salinity in growth medium
leads to elevated biosynthesis level of binase II. We detected in the binase II promoter the gene
sequences homologous to the recognition sites of response regulator DegU. DegS-DegU signal
transduction system is stimulated by high salt concentrations. Using the Bacillus subtilis strains
with various mutations in DegU gene, we have shown that the DegS-DegU system is responsible
for the increase of binase II gene expression under salt stress, indeed.

http://dx.doi.org/10.1007/s12668-016-0315-9

Keywords

Bacillus pumilus, Biosynthesis activation, Ribonuclease binase II, Salt stress

References

[1] Ulyanova, V., et al. (2015). Binase-like guanyl-preferring ribonucleases are new members of Bacillus PhoP
regulon. Microbiological Research, 170, 131–138.

[2] Shah Mahmud, R., & Ilinskaya, O. N. (2013). Antiviral activity of binase against the pandemic influenza A
(H1N1) virus. Acta Naturae, 5, 44–51.

[3] Ilinskaya, O. N., et al. (1995). Bacterial ribonuclease: mutagenic effect in microbial test-systems. Mutagenesis,
10, 165–170.

[4] Makarov, A. A., & Ilinskaya, O. N. (2003). Cytotoxic ribonucleases: molecular weapons and their targets. FEBS
Letters, 540, 15–20.

[5] Hahnen,  E.,  et  al.  (2000).  A  novel  secreted ribonuclease  from Bacillus  intermedius:  gene structure  and
regulatory control. Molecular Genetics and Genomics, 263, 571–580.

[6] Nakamura, A., et al. (1992). Gene cloning and characterization of a novel extracellular ribonuclease of Bacillus
subtilis. European Journal of Biochemistry, 209, 121–127.

[7] Skvortsova,  M.  A.,  et  al.  (2002).  Novel  extracellular  ribonuclease  from  Bacillus  intermedius—binase  II:
purification and some properties of the enzyme. Biochemistry (Moscow), 67, 802–806.

[8] Cinatl, J., Jr., et al. (2000). Bovine seminal ribonuclease exerts selective cytotoxicity toward neuroblastoma
cells both sensitive and resistant to chemotherapeutic drugs. Anticancer Research, 20, 853–859.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Kazan Federal University Digital Repository

https://core.ac.uk/display/197475751?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://dx.doi.org/10.1007/s12668-016-0315-9


[9] Youle, R. J., et al. (1994). RNase inhibition of human immunodeficiency virus infection of H9 cells. Proceedings
of the National Academy of Sciences, 91(13), 6012–6016.

[10] Znamenskaya, L.  V.,  Kharitonova, M. A.,  Kayumov, A.  R.,  Krasnov, S.  I.  (2002).  The biosynthesis of  new
secretory high-molecular-weight ribonucleases in B. intermedius and B. subtilis. Microbiology (Moscow), 71,
690–697.

[11] Znamenskaya, L. V., et al. (1999). Expression of the genes for guanilspecific ribonucleases from B. intermedius
and B. pumilis is regulated by the two-component signal-transduction system PhoP-PhoR in B. subtilis. FEMS
Microbiology Letters, 173, 217–222.

[12] Chang, S., & Cohen, S. N. (1979). Transformation of B. subtilis protoplasts by plasmid DNA. Molecular and
General Genetics, 168, 1111–1115.

[13] Dartois, V., Debarbouille, M., Kunst, F., Rapoport, G. (1998). Characterization of a novel member of the Degs-
DegU regulon affected by salt stress in B. subtilis. Journal of Bacteriology, 180, 1855–1861.

[14] Kunst, F., & Rapoport, G. (1995). Salt stress is an environmental signal affecting degradative enzyme synthesis
in B. subtilis. Journal of Bacteriology, 177, 2403–2407.

[15] Steil, L., et al. (2003). Genome-wide transcriptional profiling analysis of adaptation of B. subtilis to high salinity.
Journal of Bacteriology, 185, 6358–6370.


