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Abstract

Cell-free DNA (cfDNA) is a noninvasive window into human health, with applications from early cancer
detection to prenatal testing. Yet cfDNA analysis is challenging: GC-related biases and batch effects can
strongly confound results, especially in low-pass sequencing, limiting the sensitivity of applications such
as liquid biopsy and noninvasive prenatal testing. | will present GCfix, a fast, single-sample method for
correcting GC bias and batch effects in cfDNA. GCfix requires no training or adaptation and works directly
on individual samples. Built on a detailed understanding of cfDNA-specific bias at both the region and
fragment-length level, it consistently outperforms existing tools, particularly in low-pass sequencing
scenarios. This work is based on research by my student Rafeed Rahman.
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