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BACTERIAL AND FUNGAL RIBOSOME
SELECTIVE ANTIMICROBIALS

Arya Dev P.
Clemson University, Department of Chemistry, Clemson, SC 29634

Aminoglycosides inhibit bacterial growth by binding to the A-site decoding region of the bacterial 16s ribosomal RNA (rRNA)
within the 30S ribosomal subunit. Previous work has shown that there is approximately a five-fold difference in the affinity of
aminoglycosides (neomycin) for the human A-site model and the E. coli model (Figure 1).! Herein, we describe an approach to
develop compounds that are selective for bacterial rRNA and include motifs such as aminosugars, amino acids and nucleobases. To
accomplish such a task, we have first developed a screening assay that rapidly identifies compounds that discriminate between the
two model rRNA structures. This approach, coupled with a rapid solid phase methodology for aminoglycoside variants, has identi-
fied active antimicrobials (against wild type and mutant strains) that show large differences in binding affinity for the E. coli A-site
and the human A-site than that of neomycin (~30 fold).? The methodology for synthesizing, screening for both ribosomal binding/
selectivity and bacterial growth inhibition, and rapid analysis of the data provides a systematic method for identification of bacterial
ribosome specific antibacterial that can evade bacterial resistance pathways.>*
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Figure 1. Secondary Structures of Bacterial and mammalian rRNA A-sites.

References:

1. Watkins, D.; Norris, F.A.; Kumar, S.; and Arya. D.P. Analytical Biochemistry, 2013;434(2):300-7.

2. Jiang, Li; Watkins, D; jin, y; Gong, C; King, Ada; Washington, A; Green, K; Garneau-Tsodikova, S; Oyelere, A; Arya, D. ACS Chemical
Biology 2015, May 15;10(5):1278-89.

3. Degtyareva NN, Gong C, Story S, Levinson NS, Oyelere AK, Green KD, Garneau-Tsodikova S, Arya DP. ACS Infect Dis. 2017 Mar
10;3(3):206-215

4. Lizzette M. Gémez Ramos, Natalya N. Degtyareva, Nicholas A. Kovacs, Stefany Y. Holguin, Liuwei Jiang, Marcin Biesiada, Katarzyna J.
Purzycka, Dev P. Arya and Loren Dean Williams. Biochemistry, 2017, Oct 10;56(40):5288-5299.

5. Story, S., Skriba, M.J., Maiti, k., Ranjan, N., Degtyareva, N.,Green, K.D., Khodaverdian, V., Oyelere, A.K., Garneau-Tsodikova, S. & Arya,
D.P. 2019. European J Med Chem, 163, 381-393.

105



