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ABSTRACT

Background: Human gut microbiota has an active role in both health and disease. Several placebo controlled
clinical trials that manipulate gut microbiome through fecal microbiota transplantation (FMT from healthy
donors to patients), have reported success for recurrent C. diff infection (~90% remission) and Ulcerative colitis
(~30% remission). However, FMT in its current form is a black box with no clarity on its design, dosage,
predictors for response and mechanism of action. Previous analysis of FMT have shown microbial changes in
patients post FMT, but used profiling methods that were limited to analyzing broad community changes (at
the genus or species level) in the microbiome. The functional impact of the gut microbiota is at the level of
strains, but no suitable approach exists to detect and track strains across samples.

Hypothesis: A selection of microbial strains is associated with remission post FMT and quantifying the
engraftment of donor strains in patients after FMT can improve study design and find effective strains for
precision therapy.

Approach: We first perform high-throughput anaerobic bacterial culture from donor fecal samples, and isolate
and sequence microbial strains. Next, I detect and track them in recipient samples (post FMT) with a novel
sequence based algorithm, Strainer. My algorithm finds informative kmers for each reference strain, and can
detect them in complex metagenomic communities with high precision and recall (AUC > 0.85) at shallow
sequencing depth.

Dataset used: We work with several (n = 14) clinical FMT interventions in patients with recurrent C diff
infection, and have samples at different timepoints post FMT (upto 1 year apart). We also have access to
multiple timepoints from the largest FMT clinical trial (FOCUS, with n = 55) on Ulcerative Colitis patients,
which received the FMT from a mixture of donors.

Results: Will discuss in the seminar! (Some teasers: (1) Higher engraftment is associated with clinical
endpoints. (2) We detect (and validate by culturing) long term stable engraftment (even at 1 year) of donor
strains in patients post FMT.)



