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Featured Project

Breaker Lab: Synthesis and
Evaluation of Riboswitch-targeting
antibiotics to treat CDI

§ This issue features guest writer,
8 Kenneth Blount, who has been
W investigating RNA targeting
= " antibiotics for over 10 years.

Clostridium difficile infections (CDI) are severe
intestinal bacterial infections that most
frequently occur in hospitalized or long-term
care patients as a side-effect of broad-
spectrum antibiotic therapy '. The incidence
and severity of CDIs has not only increased
dramatically, the recent emergence of more
virulent C. difficile strains is projected to
further increase
the recurrence rate
and the severity of
CDI *°. To address
this challenge, our
research  focuses
on optimization of
a new class of CDI

antibiotics that
target messenger
RNA (mRNA)

structures called riboswitches.

Riboswitches are mRNA-based gene regulators
that sense the concentration of essential
metabolites and regulate metabolic
homeostasis “. Ligand binding to a riboswitch
receptor causes a conformational change that
modulates the expression of the adjacent
gene(s) *. Novel small molecules can be

identified and optimized that mimic the
natural ligands of riboswitches, thereby
functioning as bacteriostatic or even
bactericidal agents. A riboswitch target of
particular interest is a class that responds to
the coenzyme flavin mononucleotide (FMN) °
and regulates genes involved in riboflavin
biosynthesis and transport.

Based on the validation of FMN riboswitches
and other classes as antibacterial targets, Drs.
Breaker and Blount cofounded BioRelix—a
biotech company that optimized and
developed new riboswitch-targeting
antibiotics. A major focus was the discovery
and optimization of a new class of antibiotics
that rapidly kill C. difficile and can cure mice
of a CDI. These compounds are more selective
than currently
prescribed CDI |2DFMN
antibiotics and are |Riboswitch
predicted to have a
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humans. Moreover,
our preliminary data
suggests that the
compounds kill C.
difficile by
dysregulating FMN
riboswitch-regulated
genes.

In collaboration
with the Yale Center
for Molecular Discovery, our focus is to
synthesize and complete the evaluation of
several advanced leads whose efficacy in
animal models of CDI is predicted to be
superior to currently marketed antibiotics.

Upcoming Open House

Four West Campus Core
Facilities are hosting an
Open House on Wednesday,
November 12, 12 - 1PM, at
Yale’s West Campus
Conference Center, 800
West Campus Drive, Room
220. Please join us for presentations of
services, pizza, & a $25 Eli Bucks raffle!
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Training by Request

Based on the popularity of the

General Nanocourse, we are

introducing Training by

Request. We've noticed that

members of  the Yale

community have timely needs for relevant,

hands-on training in the areas of enzymatic

assays and cell-based assays. We’ll schedule

you to visit the Center, often shadowing us

while we are conducting similar projects, to

build confidence in the skills you need to

further your research. For Image Analysis, we

can come to your laboratory to work with you

and teach pipeline creation in the freeware
program CellProfiler. Contact us ©.

Group Meeting
Presentations by Request

If you are
interested in
learning more
about YCMD, or in
discussing a
specific idea or a
project, YCMD

staff can do a
presentation in
your lab. Presentations will be customized
based on your specific needs. They can cover
general YCMD capabilities, or specific biology
and/or chemistry services relevant to your
project. These presentations are offered as
part of our education mission to all interested
members of Yale community. Contact us.

Upcoming Nanocourse

Save the date:
details for the !
upcoming %
popular General ‘
Nanocourse on |
December 4,

2014 will be
distributed soon.
Don’t miss out!
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YCMD Web Links

See what resources YCMD has to support your research:

Screening Collections Instrumentation Software
Feedback or questions
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