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Trypanosome DNA
Replication Factors

Molecular, Cellular and Community-Level
Approaches to Treat Infectious Diseases
We interrogate, manipulate and design microbial systems for translational
applications in infectious diseases, including tuberculosis, leprosy, listeriosis,
trypanosomatid diseases, chronic would and gut infections, and cystic fibrosis.
Unifying Research
Themes
• Fundamental study of
pathogens responsible
for infectious diseases
• Microbial engineering to
understand and control
host-microbe
interactions
• Enhancement of
antibiotic response and
discovery of novel drug
targets

Modulation of Parasite
Fitness for Enhanced
Targeting

Glycan and Lipid
Biosynthesis as TB Drug
Targets

• Biochemical, genetic and
cell biological analyses of
DNA replication factors

• Genetic and biochemical
analysis of cell surface
glycolipid biosynthesis

• The role of
mitochondrial
retrograde signaling in
life cycle differentiation

• Sensitizing TB pathogen
to antibiotics by
manipulating cell
envelope structure

• Anti-trypanosomatid
drug discovery

• Host immune response
to the TB pathogen and
anti-TB drug discovery

umass.edu/m2m/research-themes/microbiome-microbes-infectious-diseases

The Klingbeil Lab studies
unique aspects of nuclear
and mitochondrial DNA
replication in the parasite
Trypanosoma brucei to
identify new drug targets.

Membrane Domain in
Mycobacteria
The Morita Lab studies
the significance of the
membrane domain as a
critical bacterial structure
that supports the growth
of TB pathogen.

We combine expertise in genomics, microbiology, synthetic biology, host-microbe
interactions and computational modeling to modulate signaling pathways, alter species
interactions and engineer community function to enhance innate microbiome function
and reverse infectious disease processes.
Synthetic Biology
Approaches to Reprogram
Bacteria
• High-throughput analysis
of DNA sequence-function
• Model-guided
optimization for metabolic
engineering
• Genome-wide quantitative
genotype-to-phenotype
mapping to engineer traits

Mycobacterial Growth at
the Molecular, Cellular &
Population Levels
• Engineering cell surfaces
• Organization of envelope
synthesis and remodeling
• Methods for detecting
growth in vivo and ex vivo

Metabolic Modeling of
Bacterial Biofilm
Communities
• Development of genomescale metabolic models
• In silico investigations of
multispecies biofilms
• Integrated experimental
and computational
analysis of species
interactions

Engineering Gut Bacteria to
Sense and Respond to
Disease
The Woodruff Lab is
developing genetic circuits
to control how living cells
sense and respond to
environmental stimuli.

Facilitated by:

Mycobacterial Cell
Envelope Labeling
The Siegrist Lab studies
the mycobacterial cell
surface using genetics and
chemical biology.

Research and Innovation to Improve Human Health
Microbiome, Microbes and Infectious Diseases (MMID) is on the forefront of exciting
collaborative, translational, and product-driven science with a mission to improve
human health and well-being. Within the new Life Science Laboratories at UMass
Amherst, made possible by a $95-million investment by the Massachusetts Life
Sciences Center, IALS houses a vibrant community of interdisciplinary faculty, as well
as, state-of-the-art laboratory space and IALS Core Facilities.
The use of Flow Cytometry, Microscopy, Biophysical Characterization, and
Bioproduction/Separation have been instrumental in the ongoing research efforts of
this theme. For more information on the IALS Core Facilities, please visit:
umass.edu/ials/core-facilities.
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Metabolic Modeling of
Cystic Fibrosis Biofilms
The Henson group is
developing computational
models for predicting
interactions between
pathogenic species.

