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Table SI. Current commercial platforms for ctDNA MRD detection in solid tumors. 

 

 

MRD, minimal residual disease; LOD, limit of detection; NGS, next generation sequencing; WES, whole exome sequencing; SNV, single 

nucleotide variants; VAF, variant allele frequency; PVs, phased variants; CNA, copy number alteration; indel, insertion or deletion; TF, tumor 

fraction; FFPE, formalin-fixed paraffin-embedded; RUO, research use only; WGS, whole genome sequencing 

 

Assays/ 

platforms 

 

Company Methods Sample required Alterations 

queried 

Reported 

LOD 

Turnaround time Stage 

Baseline MRD/monitoring Baseline MRD/monitorin

g 

 

Tumor-informed commercial platforms  

Signatera

™ 

Natera, 

Inc. 

WES Multiplex PCR-based 

NGS (ultra-deep 

sequencing) 

FFPE block or slides 

+ 6 mL whole blood 

(EDTA tube) 

20 ml whole 

blood (Streck 

tubes) 

SNVs, 

indels 

0.01% 

VAF 

2-3 weeks for initial 

test design; 5-7 

days for cfDNA 

analysis 

Clinical 

use 

PCM™ ArcherDX WES Anchored Multiplex 

PCR (AMP™)-based 

NGS 

Tumor tissue Plasma SNVs, 

indels, 

CNAs 

0.008% 

VAF 

\ RUO 

RaDaR™ Inivata WES Multiplex PCR-based 

NGS (deep 

sequencing) 

10x10 μm FFPE 

tissue 

20 ml whole 

blood 

SNVs, 

indels, 

CNAs 

0.0011% 

VAF 

4 weeks for 

personalized assays 

design; 7days for 

cfDNA analysis 

Clinical 

use 

MRDetect C2i 

Genomics 

WGS WGS Tumor tissue 2-3 ml whole 

blood 

SNVs, 

CNAs 

0.001% 

TF 

\ RUO 

PhasED-

Seq 

Foresight 

Diagnostic

s 

WGS Hybrid capture-based 

NGS 

Tumor tissue or 

plasma 

Plasma PVs, SNVs <0.0001

% TF 

\ RUO 

Tumor-agnostic commercial platforms  

 

PredicineA

LERT™ 

Predicine, 

Inc. 

\ Integrated approch, 

including a target 

panel for hotspot, a 

LP-WGS assay for 

copy number burden 

and a whole genome 

methylation assay 

Plasma, urine or 

tumor tissue 

10 ml whole 

blood; 4 ml 

plasma (down to 

0.4 ml); 

40 ml urine 

SNVs, 

indels, 

CNAs, 

methylation 

0.005% 

VAF 

10 days RUO 

Reveal™ Guardnant 

Health 

\ Hybrid capture-based 

NGS 

\ 4 ml plasma SNVs, 

indels, 

CNAs, 

fusions 

0.01% 

VAF 

1 week from 

sample receipt 

Clinical  

use  

AVENIO Roche \ Hybrid capture-based 

NGS 

\ 4 ml plasma SNVs, 

indels 

0.1% 

VAF 

5 days RUO 



Table SII. Summary of clinical evidence of ctDNA MRD in solid tumors. 

Authors/(Refs.) Tumor type(s) 

/stages 

Sample 

size 

Approaches No. of 

variants 

monitored 

Sensitivity Specificity Lead time 

(range) Detection method Tumor- 

informed  

Chaudhuri et al 

(1) 

Lung cancer/I-

III 

40 CAPP-Seq (128 genes) No - 94% 100% 5.2 months 

Abbosh et al (2) NSCLC/I-III 24 Multiplex-PCR NGS 

(Signatera™ assay) 

Yes 16 93% 90% 70 (10-346) days 

Abbosh et al (3) NSCLC/I-III 78 Anchored-multiplex PCR 

(ArcherDX assay) 

Yes 50 82% 100% 151 (0-984) days  

Moding et al (4) NSCLC/ IIB-

IIIB 

12 CAPP-Seq (139 genes) Yes 6.2 

(median） 

100% 100% 4.1 months 

Gale et al (5) NSCLC/IA-

IIIB 

88 Multiplex-PCR NGS ( RaDaR™ 

assay) 

Yes Mutiple 95% 99% 212.5 days 

Peng et al (6) NSCLC 77 cSMART assay (127 gene panel) No - 67% 72.20% 12.6 months 

Olsson et al (7) Breast 

cancer/I-III 

20 ddPCR Yes ~10 93% 100% 11 (0-37) 

months 

Garcia-Murillas 

et al (8) 

Breast 

cancer/early 

stage 

55 dPCR Yes Single 80% 96.40% 7.9 (0.03-13.6) 

months 

McDonald et al 

(9) 

Breast cancer/ 

I-III 

33 TARDIS Yes 8-16 91%a  96% \ 

Garcia-Murillas 

et al (10) 

Breast cancer 170 dPCR Yes Single 75% 92% 10.7 (8.1-19.1) 

months 

Coombes et al 

(11) 

Breast cancer/ 

I-III 

49 Multiplex-PCR NGS 

(Signatera™ assay) 

Yes 16 89% 100% 8.9 (0.5-24) 

months 

Magbanua et al 

(12) 

Breast cancer/ 

II-III  

84 Multiplex-PCR NGS 

(Signatera™ assay) 

Yes 12-16 83%   

Tarazona et al 

(13) 

Colon 

cancer/I-III 

150 ddPCR Yes 2 87.50% \ 11.5 (3-18) 

months 

Tie et al (14) Colon 

cancer/II 

230 Safe-SeqS Yes Single 48% 100% 167 (81-279) 

days 

Tie et al (15) Colon 

cancer/III 

96 Safe-SeqS Yes Single 42% 92.30% 51 (9-470) days 

Wang et al (16) CRC/I-III 58 Safe-SeqS Yes Single 100% 90.60% 4 (2-31) months 

Reinert et al (17) CRC/I-III 130 Multiplex-PCR NGS 

(Signatera™ assay) 

Yes 16 88% 98.30% 8.7 (0.8-16.5) 

months 

Parikh et al (18) CRC /I-IV  84 Guardant RevealTM test  No - 91% 100% - 

Chen et al (19) CRC/II-III 154 Geneseeq Prime™ 425-gene 

panel 

No - 83% 94% 5.01months 

Schøler et al (20) CRC/I-IV 45 ddPCR Yes Single 100% 100% 9.4 (0.4-14.9) 

months 

Tie et al (21) LARC 159 Safe-SeqS Yes Single 48% 94% - 

Khakoo et al 

(22) 

LARC 47 ddPCR Yes Up to two 75% 100% 78 (SD, 53.0) 

days 

McDuff et al 

(23) 

LARC 29 ddPCR Yes One or more 100% 87% - 

Azad et al (24) Esophageal 

cancer/IA-

45 CAPP-Seq (607 genes) No - 71.40% 100% 2.8 months 



IIIB 

Jiang et al (25) PDAC/I-IV 27 Custom-designed NGS panel 

(1,017 genes) 

No - 57% 92.30% - 

Sausen et al (26) PDAC 20 ddPCR Yes Single 69% 42.90% 6.5 months 

Groot et al (27) PDAC 29 ddPCR No - 90% 88.00% 84 (25-146) days 

Christensen et al 

(28) 

MIBC 68 Multiplex-PCR NGS 

(Signatera™ assay) 

Yes 11-16 100% 98% 96 days  

Hilke et al (29) HNSCC 20 Custom-designed NGS panel 

(127 driver mutations) 

Yes Multiple 25% 100% \ 

Yang et al (30) Gastric 

cancer/I-III 

46 Custom-designed NGS panel 

(1,021genes) 

No - 30% 100% 179 days 

Tan et al (31) Melanoma/III 99 ddPCR Yes Single 55% at 12 

months 

94% at 12 

months 

2 months  

a
Analytical performance. Lead time, the time between ctDNA detection and radiologic/clinical recurrence; Abbreviations: MIBC, 

muscleinvasive bladder cancer; TARDIS, targeted digital sequencing; Safe-SeqS, Safe-Sequencing System; LARC, locally advanced rectal 

cancer; HNSCC, head and neck squamous cell carcinoma; PDAC, Pancreatic ductal adenocarcinoma; cSMART, circulating single-molecule 

amplification and resequencing technology; CAPP-Seq, Cancer Personalized Profiling by deep Sequencing; ddPCR, droplet digital PCR. 

 


