
1 
 

 

Liquid biopsy, using a novel DNA methylation signature, distinguishes pancreatic 

adenocarcinoma from benign pancreatic disease 

Vrba et al. 

 

Supplemental materials: 

 

 

Figure S1 …………………………   2 

Figure S2 …………………………   3 

Figure S3 …………………………   4 

Table S1 …………………….……   5 

Table S2 .…………………………   6 

Supplementary references   7 

 

 

 

  



2 
 

Figure S1 

 

 

 

DNA methylation signal from the biomarker set on a cohort of 44 control pancreatic cysts subjects (left 
part) and 19 pancreatic adenocarcinoma cases (right portion). The 95th percentile of the cumulative DNA 
methylation of the pancreatic cyst cohort is represented by the horizontal dashed line.  The y axis is in a 
log2 scale.   
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Figure S2 

 

A       B 

 
The DNA methylation biomarker set signal is increased in PDAC patients with liver metastases. All the 
cases were diagnosed with Stage IV disease.  A) The boxplots show the mean DNA methylation signal 
per marker for pancreatic adenocarcinoma cases with no liver metastasis (n= 6) and with liver 
metastasis (n = 13).  The y axis is in a log2 scale.  P = 3.2 x10-3 by Wilcoxon rank sum test.  B) The receiver 
operating characteristic (ROC) analysis of the biomarker set signal from cases without liver metastasis 
and cases with liver metastasis.   AUC – area under the curve, CI – confidence interval. 
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Figure S3 

 

 

Kaplan-Meier plots for 19 pancreatic cancer cases. Top - DNA methylation signal from the biomarkers as 
predictor. The low group (n=9, signal range 7.5-12.3), the high group (n=10, signal range 13.0 -20.2). 
Bottom - CA 19-9 as predictor. The low group (n=9, range 3-1000), the high group (n=10, range 1173 -
56534). 95% confidence bounds are indicated. 
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Table S1 

 

Biological roles of genes in DNA methylation signature 

 

 

  

CpG.ID Gene Function  

cg14416371 MIR129-2 Cell proliferation and apoptosis  
Metastasis inhibitor  
Reverses EMT 1 

cg08189989 LINC01158 Cell proliferation, migration, and invasion regulator 
Angiogenesis 
TGFB signaling2 

cg00100121 CCDC181 Generic transcription and gene expression regulator3 
 

cg03306374 PRKCB Regulator of proliferation, apoptosis, migration, and 
differentiation4 
 

cg01419831 TBR1 Transcription factor involved in several developmental 
pathways5 
 

cg25875213 ZNF781 Transcription regulator6 
 

cg00339556 MARCH11 Vesicle trafficking and protein degradation regulator7  
 

cg01893212 VWC2 TGFb/BMP signaling regulator involved in cell adhesion8  
 

cg14732324 SLC9A3 Solute carrier involved in pH regulation9 
 

cg07302069 HOXA7 Transcription factor that regulates gene expression, 
morphogenesis, and differentiation10 
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Table S2 

 

Multivariate analysis of survival 

 

 

 

 

 

 

 

 

a - the sum of the longest diameter of the solid tumor lesions + the sum of the short axis of any LNs (cm) 

b - thirteen patients were treated after the metastatic cancer diagnosis and methylation analysis 

c - four patients, where the metastatic disease was recurrent, underwent surgery in the past, prior to 
metastatic diagnosis and methylation analysis 

 

  

Parameter HR 
lower 
.95 

upper 
.95 z Pr(>|z|) 

Marker Methylation 
Signal 1.681 1.158 2.439 2.731 0.00632 

CA 19-9 1.000 1.000 1.000 0.334 0.73865 

Tumor Burden (cm) a 1.232 0.967 1.569 1.687 0.09154 

Number of Metastatic 
Sites 0.075 0.012 0.475 -2.747 0.00602 

Liver Metastases (Y/N) 1.261 0.196 8.098 0.245 0.80672 

Number of Lymph Nodes 2.694 1.324 5.479 2.735 0.00625 

Treatment (Y/N) b 0.173 0.022 1.347 -1.675 0.09386 

Surgery Prior (Y/N) c 6.906 0.677 70.431 1.631 0.10289 
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