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Abstract: RNase Il represents a family of double-stranded RNA
(dsRNA)-specific endoribonucleases, exemplified by prokaryotic RNase Il and eukaryotic Rntlp,
Drosha, and Dicer. They play important roles in RNA processing and maturation, post-
transcriptional gene silencing, and defense against viral infection. For mechanistic studies,
bacterial RNase Il and yeast Rntlp are valuable model systems for the entire family.
Our structures show that substrate selection by RNase Ill and Rntlp is independent of cleavage,
allowing the recognition of substrates with different structures while preserving the basic
mechanism of two-Mg?*-ion catalysis. In general, four conserved amino acid side chains are
required for the cleavage of each phosphodiester bond, and our structures reveal that these four
side chains play identical roles in both RNase Il and Rntlp. In addition, our structures show how
a third Mg?* ion is involved in RNase Il catalysis and how two more amino acid side chains are
involved in Rntlp catalysis. Furthermore, our structures determined at a stage immediately after
dsRNA cleavage reveal atomic details of cleavage site assemblies, providing insights into the
reaction trajectories of two-Mg?*-ion catalysis, and our structures determined at various catalytic
stages outline hypothetical pathways of dsRNA processing.
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Research: Dr. Ji’s research is focused on the structural biology of RNA biogenesis, with
an emphasis on RNA-processing proteins and RNA polymerase-associated transcription factors,
and structure-based development of therapeutic agents. His goal of structural analysis is to map
the reaction trajectory or functional cycle of selected biological macromolecules, and that of drug
discovery is to design, synthesize, and characterize novel anticancer and antimicrobial agents.
So far, his laboratory has described the reaction trajectory and/or functional cycle of HPPK
(an essential enzyme in the folate pathway of microorganisms but absent in mammals), Era
(an essential GTPase that couples cell growth with cell division), RapA (a Swi2/Snf2 protein that
recycles RNA polymerase during transcription), and bacterial and yeast RNase Il enzymes. They
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significant progress toward novel antibiotics targeting HPPK.



