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||1. Project title ||

Study of developing principal programs of customized liquid biopsy system with broad applicability and non-

invasiveness for precise relapse prediction in acute myeloid leukemia

||2. Principal investigator ||

® Name Kazuaki Yokoyama

||3. Project Abstract ||

Allogeneic hematopoietic stem cell transplantation (alloSCT) is the only curative option for patients with
high risk or refractory acute myeloid leukemia (AML) or acute lymphoblastic leukemia (ALL).

Relapse is the main event of therapeutic failure for patients with acute myeloid leukemia (AML) and acute
lymphoblastic leukemia (ALL). Hence, a reliable biomarker for assessment of minimal residual disease
(MRD) post-therapy or allo-SCT is required for earlier therapeutic intervention in patients with impending
relapse. Despite demonstrated utilities, conventional methods for MRD testing using invasive bone marrow
(BM) sampling post therapy in patients with AML have serious limitations in its non-invasiveness and
limited applicability.

Recently, liquid biopsy (LB) using detection of tumor-derived fragmentary DNA, circulating tumor DNA
(ctDNA), in plasma represents one of the most sensitive and noninvasive biomarkers in solid cancers and in
a few hematological malignancies. However, conventional LB methods mainly target hotspot mutation for
the purpose of their sensitive monitoring. Therefore, clinical applicability of LB has been also limited to date.
It remains to be elucidated whether LB post-therapy could identify patients at high risk for relapse in AML.

To extend applicability of LB and to investigate whether LB post-therapy could identify patients at high
risk for relapse in AML, we recently developed sensitive LB method targeting driver mutation in whole
genomic region (customized LB). Using customized LB, we found that LB accurately predicted relapse post
therapy in retrospective AML cohort. To validate this promising result, we are now performing multi-center
prospective observational study.

Based on these backgrounds, the main aim of the present study is to investigate and to develop principal
programs of customized LB system as a combination medical device. We plan to develop the following core 4
programs for this purpose in two years. 1) QC checker of whole genome sequence; 2) Identifier of driver
mutation by whole genome sequence; 3) Assay designer for driver mutation; 4) ctDNA analysis system.

From 2021 to 2022, by achieving milestones, we have developed the three of four component programs of
customized LB system.

By these programs, our customized LB system will come true and this will allow for rapid clinical decision-
making of alloSCT and, ultimately, subsequent risk adapted therapeutic interventions post-therapy in AML
and ALL. Additionally, we are certain that our customized LB system could theoretically be applicable for
MRD monitoring post therapy in patients with solid tumors with any driver mutations or structural variants

in whole genomic regions.



