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Abstract

Circulating tumor DNA (ctDNA) released by tumor cells into the blood stream bears all
the molecular alterations of the tumor of origin, enabling non-invasive molecular profiling
and disease monitoring. However, targeting small fractions of tumor DNA when the tumor
burden is low remains one of the biggest challenges of liquid biopsy. In addition, targeting
mutations that may have less than one alteration copy per milliliter of plasma further com-
plicates the chances of detection.

Therefore, we have developed a new highly sensitive strategy for detecting cancer-specific
signatures in blood based on the methylation patterns of repeat sequences. We have cen-
tered our study on primate specific Long Interspersed Nuclear Element-1 family (L1PA and
L1HS) which are known to be hypomethylated in multiple types of cancers. Firstly, we have
designed a PCR-based bisulfite deep sequencing, targeting 35 CG sites. We then developed a
prediction model integrating methylation haplotypes at the single molecule level. Resulting
machine learning-based classifiers showed promising classification rates in 6 types of cancer
to discriminate healthy from tumor plasmas.

We now want to further increase the detection sensitivity and the universality of our ap-
proach, by maximizing the number of CG sites targeted notably. To do so, we are transpos-
ing the method to a capture-based targeting of LINE-1 elements. Our preliminary results
show that we are able to hit more LINE-1 copies with high specificity (89% on-target rate).
Moreover, we obtain methylation information for healthy donors along the 95 L1HS CG
sites. Based on these preliminary results, this approach could lead to the development of
more efficient, non-invasive diagnostic tests that can be applied to multiple types of cancer.
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