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Methods: Further details on study cohort 

Supplemental table S1 Characterization of study cohort  

Patient characteristics (N = 23)  N (%) 

Age (years) mean ± standard deviation 69.6 ± 5.9 

(57 – 80) 
ECOG performance status 0 11 (47.8 %) 

 1 11 (47.8 %) 

2 1 (4.4 %) 

Charlson comorbidity index < 2 19 (82.6 %) 

 ≥ 2 4 (17.4 %) 

First diagnosis –study entry (months) median (range) 60 (22 – 150) 

Gleason score in biopsy/surgical 

specimen (missing n = 2) 

6 2 (9.5 %) 

 7 7 (33.3 %) 

 8 6 (28.6 %) 

 9 4 (19 %) 

 10 2 (9.5 %) 

Site of metastatic disease* Bone 20 (87 %) 

 Visceral metastasis 6 (26 %) 

 Lymph node metastasis 18 (78.3 %) 

Clinical manifestation of NED#  19 (82.6 %) 

Prior local treatment Radical prostatectomy 12 (52.2 %) 

 EBRT 15 (65.2 %) 

Prior systemic treatment* Androgen deprivation therapy 

Months, median (range) 

23 (100%) 

38 (3 – 139) 
Docetaxel 23 (100 %) 

 Abiraterone acetate 14 (61 %) 

 Enzalutamide 12 (52.2 %) 

Blood based marker Hemoglobin (Hb), g/dl 11.3 (8.9 – 14.5) 

Alkaline phosphatase (AP), U/I 152 (43 – 1348) 

Lactat dehydrogenase (LDH), U/I 362 (168 – 1189) 

Data are number (%) unless stated otherwise. ECOG=Eastern Cooperative Oncology Group ; #  

Epstein et al., 2014 * patients could have more than one 
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Methods: Further details on cell-free DNA sequencing 

Cell-free DNA was quantified using the Agilent Fragment Analyzer and the High Sensitivity 

Large Fragment Analysis Kit (AATI, USA).  

The GATC LIQUID ONCOPANEL uses multiple amplicons to interrogate the following 

mutations/hotspots in 50 oncogenes, tumor suppressors and drug resistance markers 

(sample P_1 – P_8): ABL1 , AKT1 , ALK , APC , ATM , BRAF , CDH1 , CDKN2A , CSF1R , 

CTNNB1, EGFR, ERBB2, ERBB4, EZH2, FBXW7, FGFR1, FGFR2, FGFR3, FLT3, GNA11, 

GNAQ, GNAS, HNF1A, HRAS, IDH1, IDH2, JAK2, JAK3, KDR, KIT, KRAS, MET, MLH1, 

MPL, NOTCH1, NPM1, NRAS, PDGFRA, PIK3CA, PTEN, PTPN11, RB1, RET, SMAD4, 

SMARCB1, SMO, SRC, STK11, TP53, VHL. Single molecular droplet PCR was used to 

amplify the target genes. Subsequently the PCR products were sequenced on the Illumina 

MiSeq platform using paired end sequencing with a read length of 2 x 150 bp and an 

approximately target coverage of 10.000x. For data analysis, the base quality of each 

sequence read was inspected. Low quality calls were removed before proceeding with 

further processing. Using a sliding window approach, bases with low quality were removed 

from the 3’ and 5’ ends. Reads were removed if the average phred quality was below 25. 

Finally only mate pairs (forward and reverse read) were used for the next analysis step. 

Mapping to the reference sequence/database (human genome 19) was done using BWA [1] 

with default parameters. Percentage of reads in categories on target were calculated based on 

the number of reads mapping to entire reference. Single nucleotide variants (SNV) were 

detected using LoFreq [2]. Insertions and deletions (InDel) were detected using Platypus 

software [3]. Variants found in plasma that were annotated as single nucleotide 

polymorphisms (SNPs) in the dbSNP database were excluded from further analysis.  

Despite allele frequencies below 1 % have been reported for somatic alterations in cfDNA [4], 

a lower frequency limit for calls of 1 % was used. To identify cancerous somatic mutations in 

the absence of germline controls, we focused on genes known to have tumor-promoting 

point mutations at COSMIC annotated sites [5]. We excluded identical variants identified in 
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more than 2 patients, as these were deemed most likely as technical artifacts. All COSMIC 

mutations were screened for driver mutations in cancerhotspots.org [6]. 

The GATC LIQUID ONCOPANEL ALL-IN-ONE covers the entire exons of 597 protein 

coding genes. SNPs and InDels can be detected with sensitivity down to 1%. The analysis 

also covers the detection of copy number variantions (CNV) using the software package 

CNVkit [7]. The analysis is used to gain additional inside into the potential change of genetic 

alterations at a later timepoint of three patients (P_2_2 and P_5_2 before the 3rd cycle of CAB 

and P_4_2 before the 6th cycle of CAB). Compared to the LIQUID ONCOPANEL a different 

target enrichment protocol is used. The target genes are enriched using the Agilent 

SureSelect hybridisation technology [8]. The target enrichment system captures genomic 

targets using long 120 nt RNA baits. The hybridisation-based strategy facilitates the 

deduction of PCR duplications in the assay using molecular barcodes. Ultra-high coverage 

sequencing was performed on Illumina’s MiSeq or HiSeq 2500 with a 75-bp or 125-bp paired-

end mode, respectively.  
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Results: Further details on cell-free DNA sequencing results 

Supplemental table S2 DNA amount (ng) extracted from each blood sample and DNA 

amount used for library preparation 

 

 P_1 P_2 P_2_2 

 

P_3 P_4 P_4_2 

 

P_5 P_5_2 P_6 P_7 P_8 

DNA (ng) 

extracted 

80.6 74.7 251.94 128.2 96.5 29.58 118.1 2788 417.1 639.2 65.4 

DNA (ng) 

used for 

library 

preparation 

38.68 35.86 185.3 61.52 46.34 22 56.71 200 55.61 51.13 31.39 
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Supplemental table S3 Summary of variants detected in each sample (single nucleotide 

variants (SNV) and insertions and deletions (InDels)).  

Variant 

category 

P_1 P_2 P_3 P_4 P_5 P_6 P_7 P_8 

Total 

SNV 

70 148 108 74 109 122 112 70 

Known 

SNV 

16 32 24 23 27 31 31 20 

Unknown 

SNV 

54 116 84 51 82 91 81 50 

Total 

InDel 

11 8 7 9 7 11 5 5 

Known 

InDel 

0 0 0 0 0 0 0 0 

Unkown 

InDel 

11 8 7 9 7 11 5 5 

 

Variant category P_2_2 P_4_2 P_5_2 

Total SNV 25887 30474 28355 

Known SNV 4122 4568 3978 

Unknown SNV 21765 25906 24377 

Total InDel 7318 10326 7716 

Known InDel 322 532 370 

Unkown InDel 6996 9794 7346 
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Supplemental table S4 List of variants detected in hotspots of samples P_1 – P_8 in the COSMIC 

(version 71) and ClinVar (released in 4.2016) databases and samples P_2_2, P_4_2 and P_5_2) in the 

ClinVar (released 02. Oct 2017) database. Variants which have clinical significance state as “likely 

pathogenic”, “pathogenic” and “drug response” are filtered from a complete list of variants.  

Sample P_1 
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Sample P_2  
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Sample P_3  
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Sample P_4 
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Sample P_5  
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Sample P_6  
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Sample P_7 

 



 

Research Article 

Oncol Res Treat 
DOI: 10.1159/000490618 

:  

Supplemental Material 

 

14 
 

Sample P_8 

 

 

 

 

 

 

 



 

Research Article 

Oncol Res Treat 
DOI: 10.1159/000490618 

:  

Supplemental Material 

 

15 
 

Sample P_2_2 

 

Sample P_4_2 
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Sample P_5_2 

 

 

Supplemental table S5 Summary and detailed list of copy number variations (CNV) detected. Copy 

number events with minimum 100 x coverage are reported. Gene column lists the name of genes 

(HGNC convention), CN column contains copy number observed and Depth column displays the 

coverage depth at the location (Loci column). 

 

Sample Duplication event Deletion event 

P_2_2 50 38 

P_4_2 11 41 

P_5_2 34 23 
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Sample P_2_2  

Duplication events 
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Deletion events 
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Sample P_4_2 

Duplication events 
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Deletion events 
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Sample P_5_2 

Duplication events 
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Deletion events 
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Supplemental table S6 Target specificity. High quality reads (HQ). On-target rates (reads mapped to target +/- 100bp extension) allow evaluating the 

panels-workflow efficiency. 

 

Read 

category 

P_1 P_2 P_3 P_4 P_5 P_6 P_7 P_8 

Total 

reads 

6,567,716 4,675,504 3,371,650 4,159,126 3,633,368 5,541,610 4,952,776 8,869,582 

HQ 

Reads 

5,799,816 

(88.3%) 

4,045,716 

(86.5%) 

2,922,420 

(86.7%) 

3,678,052 

(88.4%) 

3,102,264 

(85.4%) 

4,596,942 

(83.0%) 

3,792,754 

(76.6%) 

7,229,128 

(81.5%) 

Mapped 

Reads 

5,785,280 

(99.75%) 

4,037,910 

(99.81%) 

2,911,166 

(99.61%) 

3,671,479 

(99.82%) 

3,095,259 

(99.77%) 

4,549,477 

(98.97%) 

3,627,672 

(95.65%) 

7,087,137 

(98.04%) 

On target 5,615,324 

(97.06%) 

3,977,703 

(98.51%) 

2,890,628 

(99.29%) 

3,582,728 

(97.58%) 

3,025,766 

(97.75%) 

4,388,872 

(96.47%) 

2,049,305 

(56.49%) 

3,343,847 

(47.18%) 
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Read 

category 

P_2_2 P_4_2 P_5_2 

Total 

reads 

44,930,192 49,604,726 38,999,996 

HQ 

Reads 

43,274,822 

(96.3%) 

47,668,180 

(96.1%) 

37,476,322 

(96.1%) 

Mapped 

Reads 

43,173,135 

(99.77%) 

47,387,448 

(99.41%) 

37,423,253 

(99.86%) 

On target 34,727,250 

(82.75%) 

36,378,255 

(79.05%) 

30,122,462 

(82.57%) 
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Supplemental table S7 Coverage distribution of the target region (29,208 bp). Avg average coverage. P_2_2, P_4_2 and P_5_2 are shown excluding 

duplicated fragments.  

 Target coverage Coverage uniformity % of target covered with at least 

Sample Total 

bases 

Average 

(x) 

0.2x avg % 2x 500x 1000x 

P_1 375.76 MB 12864.86 2573x 96 100.0 100.0 99.0 

P_2 262.68 MB 8993.27 1799x 95 100.0 99.8 98.9 

P_3 182.47 MB 6247.12 1249x 75 99.8 93.8 80.4 

P_4 240.12 MB 8221.15 1644x 96 100.0 99.3 98.9 

P_5 203.51 MB 6967.72 1394x 85 100.0 94.9 88.3 

P_6 298.04 MB 10204.15 2041x 96 100.0 99.5 99.2 

P_7 136.48 MB 4672.64 935x 91 100.0 96.5 90.4 

P_8 218.53 MB 7482.00 1496x 98 100.0 99.9 98.9 
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 Target coverage % of target covered with at least 

Sample Total 

bases 

Average 

(x) 

2x 50x 100x 300x 500x 

P_2_2 3.21 GB 1104.73 99.9 97.9 96.2 87.8 76.2 

P_4_2 2.08 GB 714.70 99.9 98.0 96.2 86.7 69.9 

P_5_2 2.63 GB 904.22 99.9 98.1 96.2 85.6 70.0 
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