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Figure S1. The lateral filter array microfluidic (LFAM) device (A), consists of serpentine channels 
made of lateral filters (B). The filter size decreases from 10 µm near the inlet to 6 µm near the outlet.  
The arrows in (B) indicate the direction of a main flow along the serpentine channel and a lateral 
flow along the filters. CaPan-1 cells stained with Vybrant DiD (Invitrogen, Carlsbad, CA) are cap-
tured either inside a filter (via both filtration and immunoaffinity mechanisms) or outside a filter 
(via immunoaffinity only) and imaged with fluorescence (C) and brightfield (D). 

 
Figure S2. Triple immunohistochemistry of a CTC. CTCs were defined as CK+ (Green), DAPI+ (blue), 
and CD45- (Red). A scale bar of 100 µm is provide with each image. 
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Figure S3. Reference curve for wild-type KRAS. Six wells were run for each concentration and rep-
resented by individual points in the plot. 
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Figure S4. Mutation reference curves using DNA from a G12D standard reference (top), CaPan-1 
cells for G12V (middle), or MDA-MB-231 cells for G13D (bottom). 
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Figure S5. Melt curve plots (right) of wild-type (purple), G12D (red), G12V (blue), and G13D (green) 
of positive controls amplified by qPCR. Positive control melt curve experiments were repeated three 
times and the melting temperatures between experiments were averaged (in the table inset), indi-
cating extremely small inter-experiment variability. The PCR product size was confirmed utilizing 
gel electrophoresis (left). 

 
Figure S6. CTC counts pooled by the presence of lymph node invasion (top) at surgical staging or 
treatment score (bottom). 
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Figure S7. CTC concentration over time for patient P001. Common terminology for adverse events 
(CTCAE) grade 3 or higher were indicated in the figure. 

 
Figure S8. CTC concentration over time for P002. 

 
Figure S9. CTC concentration over time for P003. 
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Figure S10. CTC concentration over time for P004. 

. 

Figure S11. CTC concentration over time for P005. 

 
Figure S12. CTC concentration over time for P006. 
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Figure S13. CTC concentration over time for P007. 

Table S1. List of CTCAE of grade 3 or higher in PDAC patients at various treatment cycles. 

Patient List of CTCAE Events (Cycle – Grade – Description) 

P001 
C2 – 3 – Diarrhea 

C7 – 3 – Pancreatitis, Hypokalemia, Aspartate and Alanine aminotransferase 
increased 

P002 None 

P003 

C4 – 3 – Fatigue, weight loss, neutrophil count decreased 
EoT – 3 – Alkaline phosphatase increased, anorexia, dehydration, diarrhea, 

electrocardiogram QT corrected interval prolonged, hypotension 
EoT – 4 – Colitis, hypokalemia, lower gastrointestinal hemmorhage 

P004 None 
P005 C5 – 3 – Other: laboratory abnormality  
P006 C5 – 3 – Neutrophil count decreased 
P007 C2 – 3 – Abdominal pain, vomiting, hyponatremia, anorexia 

CTCAE: common terminology criteria for adverse events. PDAC: pancreatic ductal adenocarci-
noma. C: the number of treatment cycles. EOT: end of treatment. 

 
Figure S14. cfDNA concentration over time for patient P001 according to qPCR (left) and ddPCR 
(right). The solid, horizontal line indicates the maximum cfDNA concentration detected in the 
PDAC survivor controls. Cytotoxic events with a CTCEA score of three or greater were indicated. 
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Figure S15. cfDNA concentration over time for P002 according to qPCR (left) and ddPCR (right). 

 
Figure S16. cfDNA concentration over time for P003 according to qPCR (left) and ddPCR (right). 

 
Figure S17. cfDNA concentration over time for P004 according to qPCR (left) and ddPCR (right). 

 
Figure S18. cfDNA concentration over time for P005 according to qPCR (left) and ddPCR (right). 
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Figure S19. cfDNA concentration over time for P006 according to qPCR (left) and ddPCR (right). 

 
Figure S20. cfDNA concentration over time for P007 according to qPCR (left) and ddPCR (right). 

 
Figure S21. KRAS mutation concordance between qPCR and ddPCR assays using plasma samples 
from CRC patients. “+” indicates mutation was detected while “-” was not. 
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Figure S22. (top) Duplex reaction scheme used for ddPCR, illustrating the primer and probe hy-
bridization arrangement.  The universal probe (or wild type in the main text of this manuscript) 
targets an area of the amplicon that is not expected to be variable and thus, provides a reference for 
the total number of molecules present in the sample irrespective of sequence. The variant probe (or 
mutant type in the main text of this manuscript) targets the area of the amplicon that is expected to 
contain one or more variants, including insertions (ins), deletions (del), and single nucleotide vari-
ants (SNV).  (bottom) Example of the configuration of clusters in the 2D plot. The amplitude in 
channel 1 (ch1) is represented on the y-axis with the amplitude in channel 2 (ch2) represented on 
the x-axis. Three clusters are identified as single-positive for Ch2 (green), double-positive (orange), 
and double-negative (grey). This figure is adapted from the reference, Whale et al., Biomol. Detect. 
Quantif. 2016, 10, 15–23. 
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Figure S23. Two examples of ddPCR result from BioRad QuantaSoft Analysis Pro, showing the 
fluorescence signals of the HEX channel and the FAM channel (A: P001, C7, no mutation; B: P006, 
C5, mutation detected). Each dot is a droplet. Gray dots on the bottom left are negative droplets. 
Orange dots on the top right are wild-type droplets. Green dots on the bottom right, indicated by 
arrows, are mutation droplets. 


