Supplementary Material
[bookmark: OLE_LINK2]The specific methods of ctDNA-NGS testing:
Plasma DNA isolation and purification
The plasma cell free DNA (cfDNA) was isolated using MagMAX Cell-Free DNA Isolation Kit (Thermo, USA) according to the manufacturer's protocol. The quality of purified DNA was assayed by gel electrophoresis and quantified by Qubit® 4.0 Fluorometer (Life Technologies, USA).
Library construction and sequencing
For targeted sequencing of cfDNA, the pre-libraries were prepared according to the method previously described [17, 18]. An in-house designed panel was used to capture cfDNA fragments to generate sequencing library. The sequencing libraries were applied on NovaSeq 6000 platform (Illumina, USA) with 150PE mode.
Bioinformatics Analysis of cfDNA mutation
FASTP [17] was used to trim adapters and to remove low-quality sequences to obtain clean reads. The clean reads were aligned to the Ensembl GRCh37/hg19 reference genome using BWA [19]. PCR duplications were processed by Gencore [20], and consensus reads were generated. SAMtools [21] was applied for the detection of single-nucleotide variations (SNVs), insertions and deletions. Human Genome Variation Society (HGVS) variant description was annotated by ANNOVAR software [22]. After annotation, we excluded the SNVs with population frequency maximum (PopFreqMax) > 0.05 and kept the nonsynonymous SNVs with variant allele frequency (VAF) > 0.5% or with VAF > 0.1% in cancer hotspots collected from patients’ database for further analysis.
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