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Accession

0 Clinically Significant Variants Reported

Result: No variants detected

Genes Tested

KRAS     NRAS     KIT     BRAF     PDGFRA     ALK     EGFR     ERBB2     PIK3CA     ERBB3     ESR1     RAF1

EXAMPLE Statement including sample type (FFPE, etc), method of extraction, amplification reactions, panel targeted regions,
sequencing technology, etc. Additionally, a description of the data analysis software(s), genome of reference and the sensitivity
of the methods should be described.

QIAGEN Clinical Insight (QCITM) software includes the following underlying databases, data reference sets and tools; QIAGEN
Clinical Insight-Interpret (5.2.20180316), Ingenuity Knowledge Base (Pandora 180405.003), CADD (v1.3), CentoMD (4.1), EVS
(ESP6500SI-V2), Allele Frequency Community (2018-01-17), JASPAR (2013-11), Ingenuity Knowledge Base Snapshot
Timestamp (2018-04-05 17:54:03.0), Vista Enhancer hg18 (2012-07), Vista Enhancer hg19 (2012-07), OMIM (May 26, 2017),
gnomAD (2.0.1), Clinical Trials (Pandora 180405.003), BSIFT (2016-02-23), TCGA (2013-09-05), PolyPhen-2 (v2.2.2), 1000
Genome Frequency (phase3v5b), Clinvar (2018-01-03), DGV (2016-05-15), COSMIC (v83), ExAC (0.3.1), HGMD (2017.4),
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PhyloP hg18 (2009-11), PhyloP hg19 (2009-11), DbSNP (150(2017-07-10)), TargetScan (6.2), SIFT4G (2016-02-23)

Laboratory Statement

This section can be customized to provide additional information regarding laboratory methods etc.
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GlioblastomaDiagnosis

Specimen Type

Specimen ID

Collection Date

Accession Date Mar 26, 2018

Primary Tumor Site Brain

Diagnosis Stage

Client

Physician

Pathologist

Client IDDate of Birth

Patient Name

Ethnicity

Sex

20180322144720_8160
0850157052469051800
140_39261_16_BC9_20
18-03-22

Accession

1 Clinically Significant Variant Reported

Interpretation

Variants Reported Therapies Associated
with Resistance

Potential Clinical TrialsApproved Therapies for
Same Cancer

Approved Therapies for
Other Cancers

Summary of Clinically Significant Variants

KIT
p.P627L

Variant Details
Gene Nucleotide Change Amino Acid Change Effect on ProteinExon #

NM_000222.2: c.1880C>T loss of functionKIT p.P627L13

KIT is an oncogene involved in cell proliferation and survival through activation of RAS/RAF/MAPK and PI3K/AKT/MTOR
pathways [2]. Amplification, gain-of-function mutations, and protein overexpression cause KIT activation [3, 4, 1].
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Genes Tested

KRAS     NRAS     KIT     BRAF     PDGFRA     ALK     EGFR     ERBB2     PIK3CA     ERBB3     ESR1     RAF1

EXAMPLE Statement including sample type (FFPE, etc), method of extraction, amplification reactions, panel targeted regions,
sequencing technology, etc. Additionally, a description of the data analysis software(s), genome of reference and the sensitivity
of the methods should be described.

QIAGEN Clinical Insight (QCITM) software includes the following underlying databases, data reference sets and tools; QIAGEN
Clinical Insight-Interpret (5.2.20180316), Ingenuity Knowledge Base (Pandora 180329.003), CADD (v1.3), CentoMD (4.1), EVS
(ESP6500SI-V2), Allele Frequency Community (2018-01-17), JASPAR (2013-11), Ingenuity Knowledge Base Snapshot
Timestamp (2018-03-29 18:20:56.0), Vista Enhancer hg18 (2012-07), Vista Enhancer hg19 (2012-07), OMIM (May 26, 2017),
gnomAD (2.0.1), Clinical Trials (Pandora 180329.003), BSIFT (2016-02-23), TCGA (2013-09-05), PolyPhen-2 (v2.2.2), 1000
Genome Frequency (phase3v5b), Clinvar (2018-01-03), DGV (2016-05-15), COSMIC (v83), ExAC (0.3.1), HGMD (2017.4),
PhyloP hg18 (2009-11), PhyloP hg19 (2009-11), DbSNP (150(2017-07-10)), TargetScan (6.2), SIFT4G (2016-02-23)

Methods and Limitations

Laboratory Statement

This section can be customized to provide additional information regarding laboratory methods etc.

Selected Citations

Carvajal RD, Antonescu CR, Wolchok JD, Chapman PB, Roman RA, Teitcher J, Panageas KS, Busam KJ, Chmielowski B,
Lutzky J, Pavlick AC, Fusco A, Cane L, Takebe N, Vemula S, Bouvier N, Bastian BC, Schwartz GK (2011) KIT as a
therapeutic target in metastatic melanoma. JAMA. 2011 Jun 08;305(22):2327-34 (PMID: 21642685)

1.

Corless CL, Barnett CM, Heinrich MC (2011) Gastrointestinal stromal tumours: origin and molecular oncology. Nat Rev
Cancer. 2011 Nov 17;11(12):865-78 (PMID: 22089421)

2.

Heinrich MC, Corless CL, Demetri GD, Blanke CD, von Mehren M, Joensuu H, McGreevey LS, Chen CJ, Van den Abbeele
AD, Druker BJ, Kiese B, Eisenberg B, Roberts PJ, Singer S, Fletcher CD, Silberman S, Dimitrijevic S, Fletcher JA (2003)
Kinase mutations and imatinib response in patients with metastatic gastrointestinal stromal tumor. J Clin Oncol. 2003 Dec
01;21(23):4342-9 (PMID: 14645423)

3.

Hirota S, Isozaki K, Moriyama Y, Hashimoto K, Nishida T, Ishiguro S, Kawano K, Hanada M, Kurata A, Takeda M,
Muhammad Tunio G, Matsuzawa Y, Kanakura Y, Shinomura Y, Kitamura Y (1998) Gain-of-function mutations of c-kit in
human gastrointestinal stromal tumors. Science. 1998 Jan 23;279(5350):577-80 (PMID: 9438854)

4.
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Specimen Type

Specimen ID

Collection Date

Accession Date Mar 26, 2018

Primary Tumor Site Brain

Diagnosis Stage
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Client IDDate of Birth

Patient Name

Ethnicity

Sex

20180322144720_8160
0850157052469051800
140_7697_16A2_BC11_
2018-03-22

Accession

1 Clinically Significant Variant Reported

Interpretation

Variants Reported Therapies Associated
with Resistance

Potential Clinical TrialsApproved Therapies for
Same Cancer

Approved Therapies for
Other Cancers

Summary of Clinically Significant Variants

EGFR
p.R836R

Variant Details
Gene Nucleotide Change Amino Acid Change Effect on ProteinExon #

NM_005228.4: c.2508C>T normal functionEGFR p.R836R21

EGFR is an oncogene involved in cell growth and differentiation through activation of the PI3K/AKT/MTOR and
RAS/RAF/MAPK pathways [4]. Amplification, gain-of-function mutations, and protein overexpression cause EGFR activation [2,
8, 3, 5]. EGFR mutations are reported to be mutually exclusive with ALK rearrangements and KRAS mutations in non-small cell
lung cancer [1, 6, 7].

0  Approved Therapy 0 Potential Clinical Trials

Page 1 of 3
QIAGEN | support.qiagen.com | QIAGEN.com

The QIAGEN GeneReader® is intended for research use only (RUO). This product is not intended for the diagnosis, prevention or treatment of a disease



Accession
20180322144720_816008
50157052469051800140_
7697_16A2_BC11_2018-

03-22

Patient Name

QIAact Actionable Insights Tumor Panel
For the GeneReader NGS System (RUO)

Genes Tested

KRAS     NRAS     KIT     BRAF     PDGFRA     ALK     EGFR     ERBB2     PIK3CA     ERBB3     ESR1     RAF1

EXAMPLE Statement including sample type (FFPE, etc), method of extraction, amplification reactions, panel targeted regions,
sequencing technology, etc. Additionally, a description of the data analysis software(s), genome of reference and the sensitivity
of the methods should be described.

QIAGEN Clinical Insight (QCITM) software includes the following underlying databases, data reference sets and tools; QIAGEN
Clinical Insight-Interpret (5.2.20180316), Ingenuity Knowledge Base (Pandora 180329.003), CADD (v1.3), CentoMD (4.1), EVS
(ESP6500SI-V2), Allele Frequency Community (2018-01-17), JASPAR (2013-11), Ingenuity Knowledge Base Snapshot
Timestamp (2018-03-29 18:20:56.0), Vista Enhancer hg18 (2012-07), Vista Enhancer hg19 (2012-07), OMIM (May 26, 2017),
gnomAD (2.0.1), Clinical Trials (Pandora 180329.003), BSIFT (2016-02-23), TCGA (2013-09-05), PolyPhen-2 (v2.2.2), 1000
Genome Frequency (phase3v5b), Clinvar (2018-01-03), DGV (2016-05-15), COSMIC (v83), ExAC (0.3.1), HGMD (2017.4),
PhyloP hg18 (2009-11), PhyloP hg19 (2009-11), DbSNP (150(2017-07-10)), TargetScan (6.2), SIFT4G (2016-02-23)

Methods and Limitations

Laboratory Statement

This section can be customized to provide additional information regarding laboratory methods etc.
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2013 Aug 01;19(15):4273-81. Epub 2013 May 31 (PMID: 23729361)
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receptor underlying responsiveness of non-small-cell lung cancer to gefitinib. N Engl J Med. 2004 May 20;350(21):2129-39.
Epub 2004 Apr 29 (PMID: 15118073)

2.

Rusch V, Klimstra D, Venkatraman E, Pisters PW, Langenfeld J, Dmitrovsky E (1997) Overexpression of the epidermal
growth factor receptor and its ligand transforming growth factor alpha is frequent in resectable non-small cell lung cancer
but does not predict tumor progression. Clin Cancer Res. 1997 Apr;3(4):515-22 (PMID: 9815714)
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Scaltriti M, Baselga J (2006) The epidermal growth factor receptor pathway: a model for targeted therapy. Clin Cancer Res.
2006 Sep 15;12(18):5268-72 (PMID: 17000658)

4.

Selvaggi G, Novello S, Torri V, Leonardo E, De Giuli P, Borasio P, Mossetti C, Ardissone F, Lausi P, Scagliotti GV (2004)
Epidermal growth factor receptor overexpression correlates with a poor prognosis in completely resected non-small-cell lung
cancer. Ann Oncol. 2004 Jan;15(1):28-32 (PMID: 14679115)

5.

Shigematsu H, Lin L, Takahashi T, Nomura M, Suzuki M, Wistuba II, Fong KM, Lee H, Toyooka S, Shimizu N, Fujisawa T,
Feng Z, Roth JA, Herz J, Minna JD, Gazdar AF (2005) Clinical and biological features associated with epidermal growth
factor receptor gene mutations in lung cancers. J Natl Cancer Inst. 2005 Mar 02;97(5):339-46 (PMID: 15741570)

6.

Shigematsu H, Takahashi T, Nomura M, Majmudar K, Suzuki M, Lee H, Wistuba II, Fong KM, Toyooka S, Shimizu N,
Fujisawa T, Minna JD, Gazdar AF (2005) Somatic mutations of the HER2 kinase domain in lung adenocarcinomas. Cancer
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Yoshida K, Tsuda T, Matsumura T, Tsujino T, Hattori T, Ito H, Tahara E (1989) Amplification of epidermal growth factor
receptor (EGFR) gene and oncogenes in human gastric carcinomas. Virchows Arch B Cell Pathol Incl Mol Pathol.
1989;57(5):285-90 (PMID: 2570489)
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Patient Information Client Information Specimen

GlioblastomaDiagnosis

Specimen Type

Specimen ID

Collection Date

Accession Date Mar 26, 2018

Primary Tumor Site Brain

Diagnosis Stage

Client

Physician

Pathologist

Client IDDate of Birth

Patient Name

Ethnicity

Sex

20180322144720_8160
0850157052469051800
140_39261_16_BC9_20
18-03-22

Accession

3 Clinically Significant Variants Reported

Interpretation

Variants Reported Therapies Associated
with Resistance

Potential Clinical TrialsApproved Therapies for
Same Cancer

Approved Therapies for
Other Cancers

Summary of Clinically Significant Variants

PDGFRA
p.G79D

KIT
p.P627L

EGFR
p.A289T

Variant Details
Gene Nucleotide Change Amino Acid Change Effect on ProteinExon #

NM_005228.4: c.865G>A loss of functionEGFR p.A289T7

EGFR is an oncogene involved in cell growth and differentiation through activation of the PI3K/AKT/MTOR and
RAS/RAF/MAPK pathways [11]. Amplification, gain-of-function mutations, and protein overexpression cause EGFR activation
[8, 15, 10, 12]. EGFR mutations are reported to be mutually exclusive with ALK rearrangements and KRAS mutations in non-
small cell lung cancer [4, 13, 14].
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Variant Details
Gene Nucleotide Change Amino Acid Change Effect on ProteinExon #

NM_000222.2: c.1880C>T loss of functionKIT p.P627L13

KIT is an oncogene involved in cell proliferation and survival through activation of RAS/RAF/MAPK and PI3K/AKT/MTOR
pathways [3]. Amplification, gain-of-function mutations, and protein overexpression cause KIT activation [5, 7, 1].

NM_006206.5: c.236G>A normal functionPDGFRA p.G79D3

PDGFRA is an oncogene involved in cell proliferation and survival through activation of RAS/RAF/MAPK and PI3K/AKT/MTOR
pathways [3]. Gain-of-function mutations, amplification, and fusions cause PDGFRA activation [2, 6, 9].

Genes Tested

KRAS     NRAS     KIT     BRAF     PDGFRA     ALK     EGFR     ERBB2     PIK3CA     ERBB3     ESR1     RAF1

EXAMPLE Statement including sample type (FFPE, etc), method of extraction, amplification reactions, panel targeted regions,
sequencing technology, etc. Additionally, a description of the data analysis software(s), genome of reference and the sensitivity
of the methods should be described.

QIAGEN Clinical Insight (QCITM) software includes the following underlying databases, data reference sets and tools; QIAGEN
Clinical Insight-Interpret (5.2.20180316), Ingenuity Knowledge Base (Pandora 180329.003), CADD (v1.3), CentoMD (4.1), EVS
(ESP6500SI-V2), Allele Frequency Community (2018-01-17), JASPAR (2013-11), Ingenuity Knowledge Base Snapshot
Timestamp (2018-03-29 18:20:56.0), Vista Enhancer hg18 (2012-07), Vista Enhancer hg19 (2012-07), OMIM (May 26, 2017),
gnomAD (2.0.1), Clinical Trials (Pandora 180329.003), BSIFT (2016-02-23), TCGA (2013-09-05), PolyPhen-2 (v2.2.2), 1000
Genome Frequency (phase3v5b), Clinvar (2018-01-03), DGV (2016-05-15), COSMIC (v83), ExAC (0.3.1), HGMD (2017.4),
PhyloP hg18 (2009-11), PhyloP hg19 (2009-11), DbSNP (150(2017-07-10)), TargetScan (6.2), SIFT4G (2016-02-23)

Methods and Limitations

Laboratory Statement

This section can be customized to provide additional information regarding laboratory methods etc.

Selected Citations

Carvajal RD, Antonescu CR, Wolchok JD, Chapman PB, Roman RA, Teitcher J, Panageas KS, Busam KJ, Chmielowski B,1.
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PIK3CA
p.D350G

Variant Details
Gene Nucleotide Change Amino Acid Change Effect on ProteinExon #

NM_006218.3: c.1049A>G gain of functionPIK3CA p.D350G5

PIK3CA is an oncogene involved in cell growth, apoptosis, transformation, motility, and adhesion through activation of the
PI3K/AKT/MTOR pathway [3, 5, 8]. Gain-of-function mutations, amplification, and protein overexpression cause PI3K activation
[7, 2, 4, 9]. PIK3CA mutations are reported to be mutually exclusive with PTEN mutations [6, 1].
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EXAMPLE Statement including sample type (FFPE, etc), method of extraction, amplification reactions, panel targeted regions,
sequencing technology, etc. Additionally, a description of the data analysis software(s), genome of reference and the sensitivity
of the methods should be described.

QIAGEN Clinical Insight (QCITM) software includes the following underlying databases, data reference sets and tools; QIAGEN
Clinical Insight-Interpret (5.2.20180316), Ingenuity Knowledge Base (Pandora 180329.003), CADD (v1.3), CentoMD (4.1), EVS
(ESP6500SI-V2), Allele Frequency Community (2018-01-17), JASPAR (2013-11), Ingenuity Knowledge Base Snapshot
Timestamp (2018-03-29 18:20:56.0), Vista Enhancer hg18 (2012-07), Vista Enhancer hg19 (2012-07), OMIM (May 26, 2017),
gnomAD (2.0.1), Clinical Trials (Pandora 180329.003), BSIFT (2016-02-23), TCGA (2013-09-05), PolyPhen-2 (v2.2.2), 1000
Genome Frequency (phase3v5b), Clinvar (2018-01-03), DGV (2016-05-15), COSMIC (v83), ExAC (0.3.1), HGMD (2017.4),
PhyloP hg18 (2009-11), PhyloP hg19 (2009-11), DbSNP (150(2017-07-10)), TargetScan (6.2), SIFT4G (2016-02-23)

Methods and Limitations

Laboratory Statement

This section can be customized to provide additional information regarding laboratory methods etc.
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   PƏɎǣƺȇɎ CǼǣƺȇɎ SȵƺƬǣȅƺȇ
  

 RƺɀɖǼɎي NƺǕƏɎǣɮƺ

Gƺȇƺɀ TƺɀɎƺƳ
TƺɀɎ ǣȇǔȒȸȅƏɎǣȒȇ ɀɖƬǝ Əɀ Ǖƺȇƺ ȇƏȅƺ ƏȇƳ ǝȒɎ ɀȵȒɎ ȸƺǕǣȒȇ ƬƏȇ ƫƺ ǣȇƬǼɖƳƺƳ ǣȇ Ɏǝǣɀ ɀƺƬɎǣȒȇ٫

MƺɎǝȒƳɀ ƏȇƳ LǣȅǣɎƏɎǣȒȇɀ

EXAMPvE SɎƏɎƺȅƺȇɎ ǣȇƬǼɖƳǣȇǕ ɀƏȅȵǼƺ Ɏɵȵƺ ٢FFPEً ƺɎƬ٣ً ȅƺɎǝȒƳ Ȓǔ ƺɴɎȸƏƬɎǣȒȇً ƏȅȵǼǣǔǣƬƏɎǣȒȇ ȸƺƏƬɎǣȒȇɀً ȵƏȇƺǼ ɎƏȸǕƺɎƺƳ 
ȸƺǕǣȒȇɀً ɀƺȷɖƺȇƬǣȇǕ ɎƺƬǝȇȒǼȒǕɵً ƺɎƬِ AƳƳǣɎǣȒȇƏǼǼɵً Ə ƳƺɀƬȸǣȵɎǣȒȇ Ȓǔ Ɏǝƺ ƳƏɎƏ ƏȇƏǼɵɀǣɀ ɀȒǔɎɯƏȸƺ٢ɀ٣ً ǕƺȇȒȅƺ Ȓǔ ȸƺǔƺȸƺȇƬƺ 
ƏȇƳ Ɏǝƺ ɀƺȇɀǣɎǣɮǣɎɵ Ȓǔ Ɏǝƺ ȅƺɎǝȒƳɀ ɀǝȒɖǼƳ ƫƺ ƳƺɀƬȸǣƫƺƳِ

 ǣɀ Ə ɮƏȸǣƏȇɎ ƏȇƏǼɵɀǣɀً ǣȇɎƺȸȵȸƺɎƏɎǣȒȇ ƏȇƳ ƳƺƬǣɀǣȒȇ ɀɖȵȵȒȸɎ ɎȒȒǼ ǔȒȸ ȸƺɀƺƏȸƬǝ ƏȇƳ ƬǼǣȇǣƬƏǼ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎ ٢QCI ٣
ǼƏƫɀ ƏȇƏǼɵɿǣȇǕ ǝɖȅƏȇ ǕƺȇƺɎǣƬɀ ƳƏɎƏ ƏȇƳ ǣɀ ȇȒɎ ǣȇɎƺȇƳƺƳ ɎȒ ƫƺ ɖɀƺƳ ǔȒȸ ƳǣƏǕȇȒɀɎǣƬ ȵɖȸȵȒɀƺɀِ QCI IȇɎƺȸȵȸƺɎ ɀȒǔɎɯƏȸƺ 
ǣȇƬǼɖƳƺɀ Ɏǝƺ ǔȒǼǼȒɯǣȇǕ ɖȇƳƺȸǼɵǣȇǕ ƳƏɎƏƫƏɀƺɀً ƳƏɎƏ ȸƺǔƺȸƺȇƬƺ ɀƺɎɀ ƏȇƳ ɎȒȒǼɀٕ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎٮIȇɎƺȸȵȸƺɎ 
 EVS ٣ًדאٮח׎ٮח׏׎א٢ AǼǼƺǼƺ FȸƺȷɖƺȇƬɵ CȒȅȅɖȇǣɎɵ ٣ًגِ׏٢ɮ CADD ȸƺǼƺƏɀƺ٣ًٮ٢K IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ ٣ًהאא׎׎א׎אِהِד٢
٢ESP׎׎דהSIٮV٣ًא bƺǔɀƺȷ Gƺȇƺ MȒƳƺǼ ٣ًד׎ٮא׎ٮח׏׎א٢ JASPAb ٣ً׏׏ٮב׏׎א٢ IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ SȇƏȵɀǝȒɎ TǣȅƺɀɎƏȅȵ 
 ȸƺǼƺƏɀƺ٣ًٮ٢K CǼǣȇǣƬƏǼ TȸǣƏǼɀ ٣ًו׎ٮא׏׎א٢ ח׏VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕ ٣ًו׎ٮא׏׎א٢ ז׏VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕ ٣ً׎ِ׏׎يובيא׏ ׏אٮא׎ٮ׎א׎א٢
PȒǼɵPǝƺȇ٢ אٮɮ׎׎׎׏ ٣ًאِאِא GƺȇȒȅƺ FȸƺȷɖƺȇƬɵ ٢ȵǝƏɀƺבɮדƫ٣ً EɴAC ٣ً׏ِבِ׎٢ ǣɮƏ ٢NȒɮ זאيא׏ ח׏ ǣɮƏِ׎׎א׏ِ׎ِ׏ٮǴƏȸ٣ً PǝɵǼȒP ǝǕז׏ 
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 ٣ًחז٢ɮ COSMIC ٣ًד׏ٮד׎ٮה׏׎א٢ DGV ٣ًד׎ٮה׎ٮח׏׎א٢ CǼǣȇɮƏȸ ٣ًד׎ٮח׎ٮב׏׎א٢ TCGA ٣ًבאٮא׎ٮה׏׎א٢ BSIFT ٣ً׏ِ׏ِא٢ ǕȇȒȅAD ٣ًו׏׎א
HGMD ٣ًאِח׏׎א٢ SIFTגG ٣באٮא׎ٮה׏׎א٢
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1 Summary

Report created Sat Jun 29 18:08:15 CEST 2019

Sample ID 20190628103639_10016005070106190147_78-18CTC_BC1_Glio2019

Analysis workflow AIT FFPE v4.5: QIAact Actionable Insights Tumor Panel on FFPE

Analyst root

Reported variants 20

Analysis results 56 Untested variants

1.1 Comments
No comments
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1.2 Distribution of observed frequencies for reported variants
Includes variants initially listed in variant table 'Reported variants'.
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2 Quality control
Quality control for the sample analysis. Includes information on the input data, read mapping, and coverage information per gene.

2.1 Fastq

Fastq 20190628103639_10016005070106190147_78-18CTC_BC1_Glio2019

Reads 1,610,398

Nucleotides* 149,563,442

Average read length* 92.87

Reads with average quality ≥ 25 97.52%

* Including sample barcode

Recommendations:
Reads with average quality ≥ 25 should be ≥ 80.00%

2.2 Secondary analysis summary

Reads mapped 1,059,106 (65.77%)

Reads in target regions 433,350 (40.92%)

Percentage of base positions in regions of interest with coverage ≥ 500x 85.68%

Percentage of base positions in regions of interest with coverage ≥ 200x 95.48%

Recommendations:
Percentage of base positions in regions of interest with coverage ≥ 500x should be ≥ 90.00%
Percentage of base positions in regions of interest with coverage ≥ 200x should be ≥ 95.00%

2.3 Coverage
Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

NRAS 6 27 100.00% 100.00% 0.00% 4,008 41 0 0

ALK 22 47 74.47% 95.74% 0.00% 1,341 40 5 2

RAF1 2 2 100.00% 100.00% 0.00% 1,569 2 0 0

PIK3CA 81 131 85.50% 98.47% 0.00% 1,924 165 24 2
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Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

PDGFRA 21 64 100.00% 100.00% 0.00% 1,657 46 0 0

KIT 49 140 98.57% 100.00% 0.00% 1,180 235 2 0

ESR1 6 7 71.43% 71.43% 0.00% 988 11 2 2

EGFR 96 208 62.98% 86.06% 0.00% 788 443 197 41

BRAF 29 72 100.00% 100.00% 0.00% 3,169 153 0 0

KRAS 21 55 100.00% 100.00% 0.00% 2,209 148 0 0

ERBB3 8 8 100.00% 100.00% 0.00% 1,439 10 0 0

ERBB2 16 35 94.29% 97.14% 0.00% 2,256 61 1 1

ROI: Number of Regions of Interest, i.e. reportable regions that overlap with the gene.

Bases: Total number of base positions in Regions of Interest that overlap with the gene.

≥500x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the significant coverage threshold.

≥200x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the minimum coverage threshold.

0x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is zero.

Median: Median coverage of base positions in the Regions of Interest that overlap with the gene.

VOI: Total number of Variants of Interest, whether detected or not, that overlap with the gene. The list of Variants of Interest is defined by the analysis pipeline.

VOI <500x: Number of Variants of Interest in the gene for which coverage is below the significant coverage threshold.

VOI <200x: Number of Variants of Interest in the gene for which coverage is below the minimum coverage threshold.

2.4 Detected variants
Number of detected variants per gene. Variants for which coverage is above the minimum coverage threshold.

Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

NRAS 3 0 0 0 3 2 1

ALK 6 2 0 2 4 2 2

RAF1 0 0 0 0 0 0 0

PIK3CA 19 2 1 1 17 3 14

PDGFRA 4 1 0 1 3 1 2

KIT 5 0 0 0 5 1 4

ESR1 6 2 0 2 4 0 4

EGFR 11 1 0 1 10 5 5

BRAF 6 1 0 1 5 0 5
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Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

KRAS 8 0 0 0 8 2 6

ERBB3 3 0 0 0 3 2 1

ERBB2 3 1 1 0 2 1 1

In total: Total number of variants detected within the gene. Variants initially listed in variant tables 3.1 and 3.2.

VOI: Number of detected Variants of Interest detected within the gene. The list of Variants of Interest is defined by the analysis pipeline.

- non-syn: Number of detected, gene-specific Variants of Interest that are non-synonymous.

- syn: Number of detected, gene-specific Variants of Interest that are synonymous.

Non-VOI: Number of detected variants that are not found within the analysis pipeline-defined list of Variants of Interest.

- non-syn: Number of gene-specific, non-VOIs that are non-synonymous.

- syn: Number of gene-specific, non-VOIs that are synonymous.
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3 Variants
Variants detected within regions of interest with more than significant coverage are found in 3.1 and variants with more than minimum coverage are found in 3.2.
Variants of interest that could not be tested due to insufficient coverage are listed in table 3.3.
The coverage thresholds and minimum frequency cutoffs configured for the analysis workflow are listed in the History section.
Setting a variant review state to "Confirmed by review" moves it to 3.1, "Artifact" moves it to 3.2.
Only the variants in table 3.1 are exported as VCF and uploaded to QCI Interpret.

3.1 Reported variants
Variants that will be exported to VCF and uploaded to QCI Interpret. Initially contains: Variants detected within regions of interest with more than significant coverage
and frequency above the cutoff set for the analysis workflow. These variants are assigned the initial review state "Valid".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

NRAS c.46A>G p.Lys16Glu SNV 4.12% 28.51 0.03 4,883 No No Confirmed by review

NRAS c.19G>C p.Val7Leu SNV 13.20% 29.25 0.00 4,167 No No Confirmed by review

NRAS c.-14C>G SNV 5.47% 32.10 3.81E-3 1,973 No No Confirmed by review

ALK c.4338C>T SNV 72.26% 29.67 1.00 1,114 Yes Yes Valid

ALK c.3755C>T p.Ala1252Val SNV 8.01% 28.69 4.96E-3 362 No No Confirmed by review

ALK c.2489T>C p.Met830Thr SNV 6.94% 31.68 0.97 317 No No Confirmed by review

PIK3CA c.-77+8483C>T SNV 57.40% 33.80 1.00 1,202 Yes Yes Valid

PIK3CA c.1145+16G>A SNV 6.51% 34.18 5.89E-5 676 No No Confirmed by review

PIK3CA c.1173A>G p.Ile391Met SNV 59.19% 32.04 1.00 1,524 Yes Yes Valid

PDGFRA c.1701A>G SNV 99.90% 29.73 1.00 959 Yes Yes Valid

KIT c.1674G>A SNV 17.00% 32.08 2.03E-12 941 Yes No Valid

KIT c.1680T>C SNV 25.45% 31.55 1.00 1,100 Yes No Valid

KIT c.2869A>C p.Ile957Leu SNV 6.69% 29.24 1.00 1,017 No No Confirmed by review

ESR1 c.30T>C SNV 61.34% 29.64 1.00 988 Yes Yes Valid

ESR1 c.1782G>A SNV 7.78% 32.26 5.20E-4 3,497 Yes Yes Valid

EGFR c.485T>A p.Ile162Asn SNV 9.66% 30.68 0.36 621 No No Confirmed by review

EGFR c.2582T>C p.Leu861Pro SNV 7.82% 29.71 0.34 716 Yes No Valid

BRAF c.1929A>G SNV 73.35% 27.90 1.00 2,597 Yes Yes Valid
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ERBB3 c.89C>T p.Pro30Leu SNV 36.42% 35.11 1.00 313 No No Confirmed by review

ERBB3 c.967T>C p.Cys323Arg SNV 5.03% 32.55 1.00 437 No No Confirmed by review

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

NRAS c.46A>G mis-sense No 201 81 120 200 115258736 1

NRAS c.19G>C mis-sense No 550 0 550 200 115258763 1

NRAS c.-14C>G No 108 0 108 200 115258795 1

ALK c.4338C>T No 805 348 457 200 29416615 2

ALK c.3755C>T mis-sense No 29 0 29 200 29432733 2

ALK c.2489T>C mis-sense No 22 9 13 200 29455313 2

PIK3CA c.-77+8483C>T No 690 149 541 200 178874874 3

PIK3CA c.1145+16G>A No 44 0 44 178922392 3

PIK3CA c.1173A>G mis-sense No 902 513 389 200 178927410 3

PDGFRA c.1701A>G No 958 369 589 200 55141055 4

KIT c.1674G>A No 160 156 4 200 55593608 4

KIT c.1680T>C No 280 161 119 200 55593614 4

KIT c.2869A>C mis-sense No 68 41 27 200 55604661 4

ESR1 c.30T>C No 606 284 322 200 152129077 6

ESR1 c.1782G>A No 272 110 162 200 152420095 6

EGFR c.485T>A mis-sense No 60 0 60 200 55214359 7

EGFR c.2582T>C mis-sense No 56 0 56 200 55259524 7

BRAF c.1929A>G No 1,905 771 1,134 200 140449150 7

ERBB3 c.89C>T mis-sense No 114 114 0 200 56477541 12

ERBB3 c.967T>C mis-sense No 22 0 22 93 56482419 12
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Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.

3.2 Variants available for review
Detected variants that will not be exported to the VCF and uploaded to QCI Interpret. Initially contains: Variants with more than minimum coverage and frequency
above the cutoff set for the analysis workflow. Depending on workflow configuration, this table may include variants outside of regions of interest including those with
coverage above significant coverage threshold. These variants are assigned the initial review state "Review".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

ALK c.3804T>C SNV 5.16% 30.93 0.73 1,047 No No Review

ALK c.3216G>A SNV 37.17% 31.73 0.99 460 No No Review

ALK c.2535T>C SNV 71.90% 29.90 1.00 395 Yes Yes Review
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PIK3CA c.-77+8455A>G SNV 5.04% 23.10 0.06 1,588 No No Review

PIK3CA c.-76-18864C>A SNV 34.21% 32.55 3.53E-4 874 No No Review

PIK3CA c.353-65delA Deletion 4.56% 33.95 1.00 417 No No Review

PIK3CA c.1005A>G SNV 10.57% 26.97 0.72 350 No No Review

PIK3CA c.1060-17C>A SNV 53.38% 32.26 1.00 3,080 No No Review

PIK3CA c.1145+9G>A SNV 8.36% 34.51 6.50E-7 610 No No Review

PIK3CA c.1145+14T>A SNV 7.62% 31.85 8.06E-6 682 No No Review

PIK3CA c.1145+16_1145+17delGAinsT
C

MNV 7.69% 30.12 1.16E-5 676 No No Review

PIK3CA c.1145+19T>A SNV 7.52% 33.65 2.92E-5 718 No No Review

PIK3CA c.1145+19T>C SNV 5.01% 29.25 7.73E-4 718 No No Review

PIK3CA c.1145+24_1145+25insA Insertion 8.38% 29.19 3.33E-6 573 No No Review

PIK3CA c.1145+54A>G SNV 20.94% 33.76 1.00 320 No No Review

PIK3CA c.1664+14T>C SNV 8.84% 30.21 2.30E-3 475 No No Review

PIK3CA c.2686C>A p.Leu896Met SNV 5.07% 33.48 0.54 2,405 No No Review

PIK3CA c.2930T>C p.Phe977Ser SNV 4.86% 29.75 1.00 247 No No Review

PIK3CA c.3004T>C p.Phe1002Leu SNV 17.33% 28.36 0.98 727 No No Review

PDGFRA c.1406T>C p.Val469Ala SNV 4.25% 25.03 9.90E-6 1,743 No No Review

PDGFRA c.2440-50_2440-49insA Insertion 98.43% 32.64 1.00 575 No No Review

PDGFRA c.3222T>C SNV 99.74% 31.41 1.00 1,163 No No Review

KIT c.1338T>A SNV 5.60% 33.85 1.00 232 No No Review

KIT c.2454G>A SNV 8.32% 36.99 0.81 913 No No Review

ESR1 c.-17G>A SNV 19.98% 28.43 1.00 1,061 No No Review

ESR1 c.975G>C SNV 29.46% 30.99 0.00 2,668 No No Review

ESR1 c.1369+13826C>T SNV 57.95% 30.47 1.00 2,307 No No Review

ESR1 c.*33C>T SNV 21.55% 34.03 0.98 2,933 No No Review

EGFR c.645T>A p.Cys215* SNV 4.42% 32.43 4.94E-5 633 No No Review

EGFR c.890-4C>G SNV 50.91% 32.42 9.43E-3 4,213 No No Review

EGFR c.1498+22A>T SNV 44.22% 33.42 1.00 2,691 No No Review

EGFR c.1726delC p.Pro576fs Deletion 6.58% 25.14 1.00 745 No No Review

EGFR c.2069A>T p.Glu690Val SNV 12.27% 30.35 0.95 1,687 No No Review

EGFR c.2283+46A>G SNV 5.31% 30.00 1.00 546 No No Review
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EGFR c.2361G>A SNV 98.94% 31.05 1.00 472 Yes Yes Review

EGFR c.2470-26T>C SNV 4.95% 30.79 0.96 586 No No Review

EGFR c.2709T>C SNV 98.73% 29.49 1.00 1,964 No No Review

BRAF c.1860+71_1860+72insC Insertion 100.00% 32.43 1.00 203 No No Review

BRAF c.1860+67A>C SNV 18.93% 36.82 1.00 317 No No Review

BRAF c.1860+66A>C SNV 90.91% 36.41 1.00 1,320 No No Review

BRAF c.1860+3A>G SNV 5.95% 35.46 3.52E-3 991 No No Review

BRAF c.1742-38A>T SNV 4.67% 37.16 0.00 407 No No Review

KRAS c.541_542delTCinsAG p.Ser181Arg MNV 58.24% 31.44 0.00 4,085 No No Review

KRAS c.534A>G SNV 58.09% 31.90 0.00 4,109 No No Review

KRAS c.525A>G SNV 55.34% 31.56 0.00 4,163 No No Review

KRAS c.522T>C SNV 53.60% 35.35 0.00 4,155 No No Review

KRAS c.519T>C SNV 56.93% 31.10 0.00 4,137 No No Review

KRAS c.516A>G SNV 51.76% 29.42 0.00 4,177 No No Review

KRAS c.508A>C p.Met170Leu SNV 9.95% 30.40 0.00 4,082 No No Review

KRAS c.237T>C SNV 5.07% 29.86 0.31 1,301 No No Review

ERBB3 c.3348G>A SNV 99.93% 33.03 1.00 1,468 No No Review

ERBB2 c.2271A>G SNV 4.79% 31.05 6.78E-5 1,191 No No Review

ERBB2 c.2281C>T p.Pro761Ser SNV 11.44% 32.60 0.00 944 No No Review

ERBB2 c.3508C>G p.Pro1170Ala SNV 97.86% 24.09 1.00 420 Yes Yes Review

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

ALK c.3804T>C No 54 17 37 200 29432684 2

ALK c.3216G>A No 171 36 135 200 29446351 2

ALK c.2535T>C No 284 118 166 200 29455267 2

PIK3CA c.-77+8455A>G No 80 29 51 200 178874846 3

PIK3CA c.-76-18864C>A No 299 72 227 200 178897674 3

PIK3CA c.353-65delA Yes 19 19 0 200 178917413 3

PIK3CA c.1005A>G No 37 17 20 200 178921523 3
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PIK3CA c.1060-17C>A No 1,644 862 782 200 178922274 3

PIK3CA c.1145+9G>A No 51 0 51 200 178922385 3

PIK3CA c.1145+14T>A No 52 0 52 200 178922390 3

PIK3CA c.1145+16_1145+17delGAinsTC No 52 0 52 200 178922392..178922393 3

PIK3CA c.1145+19T>A No 54 0 54 200 178922395 3

PIK3CA c.1145+19T>C No 36 0 36 200 178922395 3

PIK3CA c.1145+24_1145+25insA No 48 0 48 200 178922400^178922401 3

PIK3CA c.1145+54A>G No 67 0 67 200 178922430 3

PIK3CA c.1664+14T>C No 42 0 42 200 178936136 3

PIK3CA c.2686C>A mis-sense No 122 73 49 200 178947811 3

PIK3CA c.2930T>C mis-sense No 12 4 8 18 178948158 3

PIK3CA c.3004T>C mis-sense No 126 64 62 200 178951949 3

PDGFRA c.1406T>C mis-sense No 74 35 39 200 55139745 4

PDGFRA c.2440-50_2440-49insA No 566 200 366 200 55151958^55151959 4

PDGFRA c.3222T>C No 1,160 581 579 200 55161391 4

KIT c.1338T>A No 13 0 13 200 55589856 4

KIT c.2454G>A No 76 0 76 200 55599328 4

ESR1 c.-17G>A No 212 109 103 200 152129031 6

ESR1 c.975G>C No 786 106 680 200 152265522 6

ESR1 c.1369+13826C>T No 1,337 626 711 200 152396085 6

ESR1 c.*33C>T No 632 368 264 200 152420134 6

EGFR c.645T>A non-sense No 28 12 16 200 55220255 7

EGFR c.890-4C>G No 2,145 2,145 0 200 55223519 7

EGFR c.1498+22A>T No 1,190 521 669 200 55228053 7

EGFR c.1726delC frame-shift No 49 28 21 200 55232976 7

EGFR c.2069A>T mis-sense No 207 124 83 200 55241621 7

EGFR c.2283+46A>G No 29 0 29 90 55242559 7

EGFR c.2361G>A No 467 254 213 200 55249063 7

EGFR c.2470-26T>C No 29 29 0 78 55259386 7

EGFR c.2709T>C No 1,939 644 1,295 200 55266417 7

BRAF c.1860+71_1860+72insC No 203 203 0 200 140453003^140453004 7

BRAF c.1860+67A>C No 60 60 0 200 140453008 7
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BRAF c.1860+66A>C No 1,200 1,200 0 200 140453009 7

BRAF c.1860+3A>G No 59 31 28 200 140453072 7

BRAF c.1742-38A>T No 19 0 19 200 140453231 7

KRAS c.541_542delTCinsAG mis-sense No 2,379 2,379 0 200 25362754..25362755 12

KRAS c.534A>G No 2,387 2,385 2 200 25362762 12

KRAS c.525A>G No 2,304 2,299 5 200 25362771 12

KRAS c.522T>C No 2,227 2,227 0 200 25362774 12

KRAS c.519T>C No 2,355 2,280 75 200 25362777 12

KRAS c.516A>G No 2,162 2,158 4 200 25362780 12

KRAS c.508A>C mis-sense No 406 406 0 200 25362788 12

KRAS c.237T>C No 66 49 17 200 25380221 12

ERBB3 c.3348G>A No 1,467 631 836 200 56494991 12

ERBB2 c.2271A>G No 57 1 56 200 37880227 17

ERBB2 c.2281C>T mis-sense No 108 108 0 200 37880237 17

ERBB2 c.3508C>G mis-sense No 411 63 348 200 37884037 17
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Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.

3.3 Untested variants
Variants of interest that could not be tested due to insufficient coverage. These variants are assigned the initial review state "Untested".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

ALK c.3271G>A p.Asp1091Asn SNV 0.00% 131 Yes Yes Untested

ALK c.3036G>A SNV 0.00% 124 Yes Yes Untested

PIK3CA c.3036A>G SNV 0.58% 31.00 172 Yes Yes Untested

PIK3CA c.3044C>T p.Ser1015Phe SNV 0.00% 172 Yes Yes Untested
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ESR1 c.1609T>A p.Tyr537Asn SNV 0.00% 87 Yes Yes Untested

ESR1 c.1610A>C p.Tyr537Ser SNV 0.00% 87 Yes Yes Untested

EGFR c.2117T>C p.Ile706Thr SNV 0.00% 81 Yes Yes Untested

EGFR c.2125G>A p.Glu709Lys SNV 0.00% 146 Yes Yes Untested

EGFR c.2126A>C p.Glu709Ala SNV 0.00% 146 Yes Yes Untested

EGFR c.2126A>G p.Glu709Gly SNV 0.00% 146 Yes Yes Untested

EGFR c.2126A>T p.Glu709Val SNV 0.00% 146 Yes Yes Untested

EGFR c.2127_2129delAAC p.Glu709_Thr710delinsAsp Deletion 0.00% 146 Yes Yes Untested

EGFR c.2127_2130delAACTinsC p.Glu709_Thr710delinsAsp Replacement 0.00% 145 Yes Yes Untested

EGFR c.2131G>A p.Glu711Lys SNV 0.00% 145 Yes Yes Untested

EGFR c.2142G>C p.Lys714Asn SNV 0.00% 139 Yes Yes Untested

EGFR c.2142G>T p.Lys714Asn SNV 0.00% 139 Yes Yes Untested

EGFR c.2152C>T SNV 0.00% 188 Yes Yes Untested

EGFR c.2154G>A SNV 0.53% 29.00 189 Yes Yes Untested

EGFR c.2154G>C SNV 0.00% 189 Yes Yes Untested

EGFR c.2154G>T SNV 0.00% 189 Yes Yes Untested

EGFR c.2154_2155delGGinsTT p.Gly719Cys MNV 0.00% 189 Yes Yes Untested

EGFR c.2155G>A p.Gly719Ser SNV 0.00% 189 Yes Yes Untested

EGFR c.2155G>T p.Gly719Cys SNV 0.00% 189 Yes Yes Untested

EGFR c.2155_2157delGGCinsTAA p.Gly719* MNV 0.00% 189 Yes Yes Untested

EGFR c.2155_2157delGGCinsTAG p.Gly719* MNV 0.00% 189 Yes Yes Untested

EGFR c.2155_2157delGGCinsTGA p.Gly719* MNV 0.00% 189 Yes Yes Untested

EGFR c.2156G>A p.Gly719Asp SNV 1.06% 20.50 189 Yes Yes Untested

EGFR c.2156G>C p.Gly719Ala SNV 0.53% 8.00 189 Yes Yes Untested

EGFR c.2158T>C p.Ser720Pro SNV 0.00% 191 Yes Yes Untested

EGFR c.2159C>T p.Ser720Phe SNV 0.00% 191 Yes Yes Untested

EGFR c.2161G>A p.Gly721Ser SNV 0.00% 176 Yes Yes Untested

EGFR c.2162G>C p.Gly721Ala SNV 0.00% 173 Yes Yes Untested

EGFR c.2170G>A p.Gly724Ser SNV 0.57% 35.00 176 Yes Yes Untested

EGFR c.2174C>T p.Thr725Met SNV 0.00% 175 Yes Yes Untested

EGFR c.2184+19G>A SNV 0.00% 68 Yes Yes Untested
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EGFR c.2289_2290in
sTTCCAAGAAGCA

p.Ala763_Tyr764insPheGlnGl
uAla

Insertion 0.00% 198 Yes Yes Untested

EGFR c.2289_2290in
sTTCCAAGAAGCG

p.Ala763_Tyr764insPheGlnGl
uAla

Insertion 0.00% 198 Yes Yes Untested

EGFR c.2289_2290in
sTTCCAAGAAGCT

p.Ala763_Tyr764insPheGlnGl
uAla

Insertion 0.00% 198 Yes Yes Untested

EGFR c.2289_2290in
sTTCCAAGAGGCA

p.Ala763_Tyr764insPheGlnGl
uAla

Insertion 0.00% 198 Yes Yes Untested

EGFR c.2289_2290in
sTTCCAAGAGGCG

p.Ala763_Tyr764insPheGlnGl
uAla

Insertion 0.00% 198 Yes Yes Untested

EGFR c.2289_2290in
sTTCCAAGAGGCT

p.Ala763_Tyr764insPheGlnGl
uAla

Insertion 0.00% 198 Yes Yes Untested

EGFR c.2289_2290in
sTTCCAGGAGGCA

p.Ala763_Tyr764insPheGlnGl
uAla

Insertion 0.00% 198 Yes Yes Untested

EGFR c.2293G>A p.Val765Met SNV 0.00% 113 Yes Yes Untested

EGFR c.2296_2297insTGGCCAGCG p.Val769_Asp770insAlaSerVa
l

Insertion 0.00% 81 Yes Yes Untested

EGFR c.2296_2297insTGGCAAGCG p.Val769_Asp770insAlaSerVa
l

Insertion 0.00% 81 Yes Yes Untested

EGFR c.2296_2297insTGGCATCTG p.Val769_Asp770insAlaSerVa
l

Insertion 0.00% 81 Yes Yes Untested

EGFR c.2298_2299insGCAAGCGTA p.Val769_Asp770insAlaSerVa
l

Insertion 0.00% 80 Yes Yes Untested

EGFR c.2298_2299insGCAAGCGTC p.Val769_Asp770insAlaSerVa
l

Insertion 0.00% 80 Yes Yes Untested

EGFR c.2298_2299insGCAAGCGTT p.Val769_Asp770insAlaSerVa
l

Insertion 0.00% 80 Yes Yes Untested

EGFR c.2298_2299insGCATCGGTA p.Val769_Asp770insAlaSerVa
l

Insertion 0.00% 80 Yes Yes Untested

EGFR c.2298_2299insGCATCGGTC p.Val769_Asp770insAlaSerVa
l

Insertion 0.00% 80 Yes Yes Untested

EGFR c.2298_2299insGCATCTGTA p.Val769_Asp770insAlaSerVa
l

Insertion 0.00% 80 Yes Yes Untested

EGFR c.2298_2299insGCATCTGTC p.Val769_Asp770insAlaSerVa
l

Insertion 0.00% 80 Yes Yes Untested

EGFR c.2298_2299insGCATCTGTT p.Val769_Asp770insAlaSerVa
l

Insertion 0.00% 80 Yes Yes Untested

EGFR c.2596G>A p.Glu866Lys SNV 0.00% 46 Yes Yes Untested
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ERBB2 c.2198C>T p.Thr733Ile SNV 0.00% 145 Yes Yes Untested

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

ALK c.3271G>A mis-sense 0 0 0 29446296 2

ALK c.3036G>A 0 0 0 29449819 2

PIK3CA c.3036A>G 1 1 0 178951981 3

PIK3CA c.3044C>T mis-sense 0 0 0 178951989 3

ESR1 c.1609T>A mis-sense 0 0 0 152419922 6

ESR1 c.1610A>C mis-sense 0 0 0 152419923 6

EGFR c.2117T>C mis-sense 0 0 0 55241669 7

EGFR c.2125G>A mis-sense 0 0 0 55241677 7

EGFR c.2126A>C mis-sense 0 0 0 55241678 7

EGFR c.2126A>G mis-sense 0 0 0 55241678 7

EGFR c.2126A>T mis-sense 0 0 0 55241678 7

EGFR c.2127_2129delAAC 0 0 0 55241679..55241681 7

EGFR c.2127_2130delAACTinsC 0 0 0 55241679..55241682 7

EGFR c.2131G>A mis-sense 0 0 0 55241683 7

EGFR c.2142G>C mis-sense 0 0 0 55241694 7

EGFR c.2142G>T mis-sense 0 0 0 55241694 7

EGFR c.2152C>T 0 0 0 55241704 7

EGFR c.2154G>A 1 1 0 55241706 7

EGFR c.2154G>C 0 0 0 55241706 7

EGFR c.2154G>T 0 0 0 55241706 7

EGFR c.2154_2155delGGinsTT mis-sense 0 0 0 55241706..55241707 7

EGFR c.2155G>A mis-sense 0 0 0 55241707 7

EGFR c.2155G>T mis-sense 0 0 0 55241707 7

EGFR c.2155_2157delGGCinsTAA non-sense 0 0 0 55241707..55241709 7

EGFR c.2155_2157delGGCinsTAG non-sense 0 0 0 55241707..55241709 7

EGFR c.2155_2157delGGCinsTGA non-sense 0 0 0 55241707..55241709 7
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EGFR c.2156G>A mis-sense 2 0 2 55241708 7

EGFR c.2156G>C mis-sense 1 0 1 55241708 7

EGFR c.2158T>C mis-sense 0 0 0 55241710 7

EGFR c.2159C>T mis-sense 0 0 0 55241711 7

EGFR c.2161G>A mis-sense 0 0 0 55241713 7

EGFR c.2162G>C mis-sense 0 0 0 55241714 7

EGFR c.2170G>A mis-sense 1 0 1 55241722 7

EGFR c.2174C>T mis-sense 0 0 0 55241726 7

EGFR c.2184+19G>A 0 0 0 55241755 7

EGFR c.2289_2290insTTCCAAGAAGCA 0 0 0 55248991^55248992 7

EGFR c.2289_2290insTTCCAAGAAGCG 0 0 0 55248991^55248992 7

EGFR c.2289_2290insTTCCAAGAAGCT 0 0 0 55248991^55248992 7

EGFR c.2289_2290insTTCCAAGAGGCA 0 0 0 55248991^55248992 7

EGFR c.2289_2290insTTCCAAGAGGCG 0 0 0 55248991^55248992 7

EGFR c.2289_2290insTTCCAAGAGGCT 0 0 0 55248991^55248992 7

EGFR c.2289_2290insTTCCAGGAGGCA 0 0 0 55248991^55248992 7

EGFR c.2293G>A mis-sense 0 0 0 55248995 7

EGFR c.2296_2297insTGGCCAGCG 0 0 0 55248998^55248999 7

EGFR c.2296_2297insTGGCAAGCG 0 0 0 55248998^55248999 7

EGFR c.2296_2297insTGGCATCTG 0 0 0 55248998^55248999 7

EGFR c.2298_2299insGCAAGCGTA 0 0 0 55249000^55249001 7

EGFR c.2298_2299insGCAAGCGTC 0 0 0 55249000^55249001 7

EGFR c.2298_2299insGCAAGCGTT 0 0 0 55249000^55249001 7

EGFR c.2298_2299insGCATCGGTA 0 0 0 55249000^55249001 7

EGFR c.2298_2299insGCATCGGTC 0 0 0 55249000^55249001 7

EGFR c.2298_2299insGCATCTGTA 0 0 0 55249000^55249001 7

EGFR c.2298_2299insGCATCTGTC 0 0 0 55249000^55249001 7

EGFR c.2298_2299insGCATCTGTT 0 0 0 55249000^55249001 7

EGFR c.2596G>A mis-sense 0 0 0 55259538 7

ERBB2 c.2198C>T mis-sense 0 0 0 37879903 17
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Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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4 Detailed QC
Quality control metrics for detailed inspection. These metrics can indicate possible problems in the upstream workflow or data analysis. Quality control are divided in
metrics on the incoming reads from input data, and metrics per base positions in these reads. Lastly section 4.3 and 4.4 display metrics on how well the positions in
the region of interest are covered

4.1 QC for reads
4.1.1 Average base quality of reads

Average PHRED score
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Distribution of average sequence quality scores. The quality of a sequence is calculated as the arithmetic mean of its base qualities.
x: PHRED-score
y: number of sequences observed at that qual. score normalized to the total number of sequences
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4.1.2 GC content of reads

% GC-content
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Distribution of GC-contents. The GC-content of a sequence is calculated as the number of GC-bases compared to all bases (including ambiguous
bases).
x: relative GC-content of a sequence in percent
y: number of sequences featuring particular GC-percentages normalized to the total number of sequences

4.1.3 Ambiguous base content of reads
No ambiguous bases detected.

4.2 QC for bases
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4.2.1 Quality score per base position

base position
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Base-quality distribution along the base positions.
x: base position
y: median & percentiles of quality scores observed at that base position
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4.2.2 GC content per base position

Base position
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Combined coverage of G- and C-bases.
x: base position
y: number of G- and C-bases observed at current position normalized to the total number of bases observed at that position

4.2.3 Ambiguous base content per base position
No ambiguous bases detected
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4.3 Coverage of Regions of Interest positions
Coverage distribution
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4.4 Mean coverage of relative positions in regions of interest

Targeted region position (%)
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5 History
5.1 Log Entries
Type Time User Details

State change Sat Mar 07 16:46:56 CET 2020 root Completed

Variant change Sat Mar 07 16:46:11 CET 2020 root The variant ERBB3: c.967T>C was changed from Review to Confirmed by review. Comment: (no
comment)

Variant change Sat Mar 07 16:45:53 CET 2020 root The variant ERBB3: c.89C>T was changed from Review to Confirmed by review. Comment: (no
comment)

Variant change Sat Mar 07 16:45:22 CET 2020 root The variant EGFR: c.485T>A was changed from Review to Confirmed by review. Comment: (no
comment)

Variant change Sat Mar 07 16:44:52 CET 2020 root The variant KIT: c.2869A>C was changed from Review to Confirmed by review. Comment: (no
comment)

Variant change Sat Mar 07 16:44:31 CET 2020 root The variant PIK3CA: c.1145+16G>A was changed from Review to Confirmed by review. Comment:
(no comment)

Variant change Sat Mar 07 16:43:53 CET 2020 root The variant ALK: c.2489T>C was changed from Review to Confirmed by review. Comment: (no
comment)

Variant change Sat Mar 07 16:43:44 CET 2020 root The variant ALK: c.3755C>T was changed from Review to Confirmed by review. Comment: (no
comment)

Variant change Sat Mar 07 16:43:26 CET 2020 root The variant NRAS: c.19G>C was changed from Review to Confirmed by review. Comment: (no
comment)

Variant change Sat Mar 07 16:43:16 CET 2020 root The variant NRAS: c.-14C>G was changed from Review to Confirmed by review. Comment: (no
comment)

Variant change Sat Mar 07 16:43:02 CET 2020 root The variant NRAS: c.46A>G was changed from Review to Confirmed by review. Comment: (no
comment)

State change Sat Jun 29 18:08:25 CEST 2019 system Ready for Review

State change Sat Jun 29 17:53:26 CEST 2019 root In Progress

5.2 Execution Information

QCIA version QCI Analyze 1.4.5

Analysis start time Sat Jun 29 17:53:26 CEST 2019

Analysis workflow AIT FFPE 4.5

Analysis description QIAact Actionable Insights Tumor Panel on FFPE
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5.3 Transcripts
Table listing the genes, transcript IDs and protein IDs used in the analysis.

Gene Name Transcript ID Protein ID

NRAS NM_002524.4 NP_002515.1

ALK NM_004304.4 NP_004295.2

RAF1 NM_002880.3 NP_002871.1

PIK3CA NM_006218.2 NP_006209.2

PDGFRA NM_006206.4 NP_006197.1

KIT NM_000222.2 NP_000213.1

ESR1 NM_001122742.1 NP_001116214.1

EGFR NM_005228.3 NP_005219.2

BRAF NM_004333.4 NP_004324.2

KRAS NM_004985.3 NP_004976.2

ERBB3 NM_001982.3 NP_001973.2

ERBB2 NM_004448.2 NP_004439.2

5.4 Open Parameters
Workflow parameters that are editable by the administrator

Reported variants

Significant coverage threshold 500

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Variants available for review

Minimum coverage threshold 200
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SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Detect variants outside regions of interest Yes

5.5 Locked Parameters
Adapter trimming

Trim adapter list GRadapter_160913

Ambiguous trim false

Ambiguous limit 2

Quality trim false

Quality limit 0.05

Use colorspace false

Also search on reversed sequence false

Remove 5' terminal nucleotides false

Number of 5' terminal nucleotides 1

Maximum number of nucleotides in reads 1000

Minimum number of nucleotides in reads 15

Discard short reads false

Remove 3' terminal nucleotides false

Number of 3' terminal nucleotides 1

Discard long reads false

Map Reads to Reference

References Homo_sapiens_sequence_hg19

Masking mode No masking

Masking track Not set

Match score 1

Mismatch cost 2
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Cost of insertions and deletions Affine gap cost

Insertion cost 3

Deletion cost 3

Insertion open cost 6

Insertion extend cost 1

Deletion open cost 6

Deletion extend cost 1

Length fraction 0.5

Similarity fraction 0.8

Global alignment false

Color space alignment false

Color error cost 3

Auto-detect paired distances false

Non-specific match handling Map randomly

InDels and Structural Variants

P-Value threshold 1.0E-4

Maximum number of mismatches 3

Ignore broken pairs true

Minimum relative consensus coverage 0.0

Minimum quality score 0

Filter variants true

Minimum number of reads 2

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Local Realignment (Short Unaligned End version)

Realign unaligned ends true

Multi-pass realignment 2

Local bound for unaligned ends of size one 0.75
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Local bound for unaligned ends of size two 0.75

Force realignment to guidance-variants false

Maximum guidance-variant length 100

Trim Primers and their Dimers of Mapped Reads

Primer track 101x_GR_primers_15_10_15_V1.0

Reference Homo_sapiens_sequence_hg19

Minimum primer overlap length 9

Allow dangling 3' end base true

Minimal primer overlap fraction 0.7

Only keep reads that have hit a primer true

Additional bases to trim 1

Remove Pseudogene Reads

Genes track AITv2_PseudoGenes_170912_ver1.0

Gene and pseudogene links KRAS -> KRASP1

Required unaligned ends % 2.0

Low Frequency Variant Detection

Required significance (%) 0.01

Ignore positions with coverage above 1000000000

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Ignore broken pairs true

Ignore non-specific matches Reads

Minimum read length 20

Minimum coverage Parameter editable by administrator

Minimum count 8
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Minimum frequency (%) Parameter editable by administrator

Base quality filter false

Neighborhood radius 5

Minimum central quality 5

Minimum neighborhood quality 5

Read direction filter false

Direction frequency (%) 5.0

Relative read direction filter false

Significance (%) 1.0E-5

Read position filter false

Significance (%) 1.0

Remove pyro-error variants false

In homopolymer regions with minimum length 3

With frequency below 0.8

Remove False Positives

Minimum frequency (%) Parameter editable by administrator

Minimum forward/reverse balance 0.05

Minimum average base quality 22.0

Variant frequency true

Forward/reverse balance false

Average base quality true

Annotate Variants With Primers

Minimum coverage count 400

Minimum variant percentage 1.0

Minimum variant read count 2
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YȒɖȸ vƏƫ 
 בה׎גח bƺƳɯȒȒƳ CǣɎɵً CA ً׎א vǣȇƬȒǼȇ BǼɮƳً SɖǣɎƺ ׎׎ו׏
ǼƏƫɴِƬȒȅ ٖ ׎ג׎ג גזג ٣׎דה٢ 
AƳƳǣɎǣȒȇƏǼ IȇǔȒȸȅƏɎǣȒȇ

PƏǕƺ ׏ Ȓǔ א

BȸƏǣȇPȸǣȅƏȸɵ TɖȅȒȸ SǣɎƺ
MƏȸ ׎א׎א ًוAƬƬƺɀɀǣȒȇ

CȒǼǼƺƬɎǣȒȇ
SȵƺƬǣȅƺȇ

ٗחבהב׎׏זאה׎ח׏׎א
׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏
ٮד׏׏ٗוג׏׎ח
אGǼǣȒٗבCTCٗBCז׏
ח׏׎

AƬƬƺɀɀǣȒȇ ID

PƏɎǝȒǼȒǕǣɀɎ
PǝɵɀǣƬǣƏȇ
CǼǣƺȇɎ ID

CǼǣƺȇɎ

GǼǣȒƫǼƏɀɎȒȅƏDǣƏǕȇȒɀǣɀ
EɖȸȒȵƺƏȇEɎǝȇǣƬǣɎɵ
MƏǼƺSƺɴ
AǕƺ׎ד

DƏɎƺ Ȓǔ BǣȸɎǝ
PƏɎǣƺȇɎ NƏȅƺ

MƏȸ ׎א׎א ًו 
SɎƏɎɖɀٮ

bƺȵȒȸɎ DƏɎƺTƺɀɎ PƺȸǔȒȸȅƺƳي SȒȅƏɎǣƬ PƏȇƺǼ
   PƏɎǣƺȇɎ CǼǣƺȇɎ SȵƺƬǣȅƺȇ
  

 RƺɀɖǼɎي NƺǕƏɎǣɮƺ

Gƺȇƺɀ TƺɀɎƺƳ
TƺɀɎ ǣȇǔȒȸȅƏɎǣȒȇ ɀɖƬǝ Əɀ Ǖƺȇƺ ȇƏȅƺ ƏȇƳ ǝȒɎ ɀȵȒɎ ȸƺǕǣȒȇ ƬƏȇ ƫƺ ǣȇƬǼɖƳƺƳ ǣȇ Ɏǝǣɀ ɀƺƬɎǣȒȇ٫

MƺɎǝȒƳɀ ƏȇƳ LǣȅǣɎƏɎǣȒȇɀ

EXAMPvE SɎƏɎƺȅƺȇɎ ǣȇƬǼɖƳǣȇǕ ɀƏȅȵǼƺ Ɏɵȵƺ ٢FFPEً ƺɎƬ٣ً ȅƺɎǝȒƳ Ȓǔ ƺɴɎȸƏƬɎǣȒȇً ƏȅȵǼǣǔǣƬƏɎǣȒȇ ȸƺƏƬɎǣȒȇɀً ȵƏȇƺǼ ɎƏȸǕƺɎƺƳ 
ȸƺǕǣȒȇɀً ɀƺȷɖƺȇƬǣȇǕ ɎƺƬǝȇȒǼȒǕɵً ƺɎƬِ AƳƳǣɎǣȒȇƏǼǼɵً Ə ƳƺɀƬȸǣȵɎǣȒȇ Ȓǔ Ɏǝƺ ƳƏɎƏ ƏȇƏǼɵɀǣɀ ɀȒǔɎɯƏȸƺ٢ɀ٣ً ǕƺȇȒȅƺ Ȓǔ ȸƺǔƺȸƺȇƬƺ 
ƏȇƳ Ɏǝƺ ɀƺȇɀǣɎǣɮǣɎɵ Ȓǔ Ɏǝƺ ȅƺɎǝȒƳɀ ɀǝȒɖǼƳ ƫƺ ƳƺɀƬȸǣƫƺƳِ

 ǣɀ Ə ɮƏȸǣƏȇɎ ƏȇƏǼɵɀǣɀً ǣȇɎƺȸȵȸƺɎƏɎǣȒȇ ƏȇƳ ƳƺƬǣɀǣȒȇ ɀɖȵȵȒȸɎ ɎȒȒǼ ǔȒȸ ȸƺɀƺƏȸƬǝ ƏȇƳ ƬǼǣȇǣƬƏǼ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎ ٢QCI ٣
ǼƏƫɀ ƏȇƏǼɵɿǣȇǕ ǝɖȅƏȇ ǕƺȇƺɎǣƬɀ ƳƏɎƏ ƏȇƳ ǣɀ ȇȒɎ ǣȇɎƺȇƳƺƳ ɎȒ ƫƺ ɖɀƺƳ ǔȒȸ ƳǣƏǕȇȒɀɎǣƬ ȵɖȸȵȒɀƺɀِ QCI IȇɎƺȸȵȸƺɎ ɀȒǔɎɯƏȸƺ 
ǣȇƬǼɖƳƺɀ Ɏǝƺ ǔȒǼǼȒɯǣȇǕ ɖȇƳƺȸǼɵǣȇǕ ƳƏɎƏƫƏɀƺɀً ƳƏɎƏ ȸƺǔƺȸƺȇƬƺ ɀƺɎɀ ƏȇƳ ɎȒȒǼɀٕ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎٮIȇɎƺȸȵȸƺɎ 
 EVS ٣ًדאٮח׎ٮח׏׎א٢ AǼǼƺǼƺ FȸƺȷɖƺȇƬɵ CȒȅȅɖȇǣɎɵ ٣ًגِ׏٢ɮ CADD ȸƺǼƺƏɀƺ٣ًٮ٢K IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ ٣ًהאא׎׎א׎אِהِד٢
٢ESP׎׎דהSIٮV٣ًא bƺǔɀƺȷ Gƺȇƺ MȒƳƺǼ ٣ًד׎ٮא׎ٮח׏׎א٢ JASPAb ٣ً׏׏ٮב׏׎א٢ IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ SȇƏȵɀǝȒɎ TǣȅƺɀɎƏȅȵ 
 ȸƺǼƺƏɀƺ٣ًٮ٢K CǼǣȇǣƬƏǼ TȸǣƏǼɀ ٣ًו׎ٮא׏׎א٢ ח׏VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕ ٣ًו׎ٮא׏׎א٢ ז׏VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕ ٣ً׎ِ׏׎يובيא׏ ׏אٮא׎ٮ׎א׎א٢
PȒǼɵPǝƺȇ٢ אٮɮ׎׎׎׏ ٣ًאِאِא GƺȇȒȅƺ FȸƺȷɖƺȇƬɵ ٢ȵǝƏɀƺבɮדƫ٣ً EɴAC ٣ً׏ِבِ׎٢ ǣɮƏ ٢NȒɮ זאيא׏ ח׏ ǣɮƏِ׎׎א׏ِ׎ِ׏ٮǴƏȸ٣ً PǝɵǼȒP ǝǕז׏ 
 ًהא ٢MƏɵ OMIM ٣ًבِד٢ CƺȇɎȒMD ٣ًחא ٢bƺǼƺƏɀƺ GENCODE ٣ًאِו٢ TƏȸǕƺɎSƬƏȇ ٣ً׏ד׏٢ DƫSNP ٣ً׏׏ٮח׎׎א٢ ח׏PǝɵǼȒP ǝǕ ٣ً׏׏ٮח׎׎א٢
 ٣ًחז٢ɮ COSMIC ٣ًד׏ٮד׎ٮה׏׎א٢ DGV ٣ًד׎ٮה׎ٮח׏׎א٢ CǼǣȇɮƏȸ ٣ًד׎ٮח׎ٮב׏׎א٢ TCGA ٣ًבאٮא׎ٮה׏׎א٢ BSIFT ٣ً׏ِ׏ِא٢ ǕȇȒȅAD ٣ًו׏׎א
HGMD ٣ًאِח׏׎א٢ SIFTגG ٣באٮא׎ٮה׏׎א٢

TM



bƺȵȒȸɎ DƏɎƺي
DǣƏǕȇȒɀǣɀي

PƏɎǣƺȇɎ NƏȅƺي
AƬƬƺɀɀǣȒȇ IDي ח׏׎אGǼǣȒٗבCTCٗBCז׏ٮד׏׏ٗוג׏׎ח׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏ٗחבהב׎׏זאה׎ח׏׎א

GǼǣȒƫǼƏɀɎȒȅƏ
MƏȸ ׎א׎א ًו

PƏǕƺ א Ȓǔ א

CǼǣȇǣƬƏǼ SǣǕȇǣǔǣƬƏȇƬƺ Ȓǔ VƏȸǣƏȇɎɀ BƏɀƺƳ Ȓȇ AMP ٖ ASCO ٖ CAP GɖǣƳƺǼǣȇƺɀن

SɎȸȒȇǕ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ ׏A

ى BǣȒȅƏȸǸƺȸ ȵȸƺƳǣƬɎɀ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Əȇ FDA Ȓȸ EMA ƏȵȵȸȒɮƺƳ ɎǝƺȸƏȵɵً ƏƬƬȒȸƳǣȇǕ 

ɎȒ ƳȸɖǕ ǼƏƫƺǼ Ȓȸ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ

ى BǣȒȅƏȸǸƺȸ ǣȇƬǼɖƳƺƳ ǣȇ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ

Tǣƺȸ ׏B

ى BǣȒȅƏȸǸƺȸ ȵȸƺƳǣƬɎɀ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Ə ɎǝƺȸƏȵɵ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɯƺǼǼٮ

ȵȒɯƺȸƺƳ ɀɎɖƳǣƺɀ

ى BǣȒȅƏȸǸƺȸ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɯƺǼǼٮȵȒɯƺȸƺƳ ɀɎɖƳǣƺɀ

PȒɎƺȇɎǣƏǼ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ אC

ى BǣȒȅƏȸǸƺȸ ǣɀ ƏɀɀȒƬǣƏɎƺƳ ɯǣɎǝ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Əȇ FDA Ȓȸ EMA ƏȵȵȸȒɮƺƳ ɎǝƺȸƏȵɵً 

ƏƬƬȒȸƳǣȇǕ ɎȒ ƳȸɖǕ ǼƏƫƺǼ Ȓȸ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ƫɖɎ ȒȇǼɵ ǔȒȸ ƳǣǔǔƺȸƺȇɎ ƳǣƏǕȇȒɀǣɀ

ى BǣȒȅƏȸǸƺȸ ǣɀ Əȇ ǣȇƬǼɖɀǣȒȇ ƬȸǣɎƺȸǣȒȇ ǔȒȸ Əȇ ƏƬɎǣɮƺ ƬǼǣȇǣƬƏǼ ɎȸǣƏǼ

ى BǣȒȅƏȸǸƺȸ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ƫƏɀƺƳ Ȓȇ ȅɖǼɎǣȵǼƺ ɀȅƏǼǼ ɀɎɖƳǣƺɀ

Tǣƺȸ אD
ى BǣȒȅƏȸǸƺȸ ɀǝȒɯɀ ȵǼƏɖɀǣƫǼƺ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ƫƏɀƺƳ Ȓȇ ƬƏɀƺ Ȓȸ ȵȸƺƬǼǣȇǣƬƏǼ ɀɎɖƳǣƺɀ

ى BǣȒȅƏȸǸƺȸ ȅƏɵ ƏɀɀǣɀɎ ǣȇ ƳǣɀƺƏɀƺ ƳǣƏǕȇȒɀǣɀ Ȓȸ ȵȸȒǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɀȅƏǼǼ ɀɎɖƳǣƺɀ

UȇƬƺȸɎƏǣȇ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ ב ى BǣȒȅƏȸǸƺȸ ǝƏɀ ɖȇƬƺȸɎƏǣȇ ƬǼǣȇǣƬƏǼ ɀǣǕȇǣǔǣƬƏȇƬƺ ƏȇƳ ȇȒɎ ǸȇȒɯȇ ɎȒ ƫƺ ǼǣǸƺǼɵ ƫƺȇǣǕȇ Ȓȸ ƫƺȇǣǕȇ

ȵƳǔٖחٮבאא׎ב٣ה׏٢זוד׏ٮדאד׏ǴȅƳِƏȅǴȵƏɎǝȒǼِȒȸǕٖƏȸɎǣƬǼƺٖS ׎בבבחחואيAƳƏȵɎƺƳ ǔȸȒȅ PMIDنن



Flow Cell Name

Number of Cycles

Note

GeneReader Flow Cell Report

Start Time

Glio2019

107

6/28/2019 10:56 AM

Lot

Mode

End Time

0160050701

Single Flow Cell Run / Standard

6/29/2019 11:36 AM

Id 0147

GeneReader Software 1.6.1.1Software Version

Run Name Glio2019 Instrument 1605018

Analysis End Time

Sequencing Kit Lot Material Exp date

GeneRead UMI Advanced Sequencing Q 
Buffers (3)

0160046262 9904401 6/30/2019

GeneRead UMI Advanced Sequencing Q Add-
Ons (3)

0160021450 9904501 11/30/2019

Reagent Kits

6/29/2019 2:25 PM

Read Design Default(V2) 

Sample Id Adapter Q Adapter Q 
Sequence

GenePanel

115-18CTC BC3 TTAGGC

115-18PT BC4 TGACCA

2202-16PT BC10 TAGCTT

374-19CTC BC6 GCCAAT

411-19CTC BC7 CAGATC

475-19CTC BC8 ACTTGA

599-19CTC BC9 GATCAG

78-18CTC BC1 ATCACG

78-18PT BC2 CGATGT

868-18CTC BC5 ACAGTG

unindexed unindexed NNNNNN

Sample Information

Wash Kits

Wash Kit Lot Material Exp date

Wash Buffer 9 0160016166 8170091 1/31/2020

Wash Buffer 11 0160018902 8130064 2/29/2020



Quality Score Distribution

Sequence Quality Score

975,025,487Yield [bases]

10,452,635Reads Past 
Demultiplexing

934,777,120Yield Past 
Demultiplexing

Reads Past Filtering 10,962,957



Reads

Sample Id Sample 
Validity

Reads Past 
Filtering

Yield 
[bases]

FastQ file

115-
18CTC

Valid 578,940 53,794,209 20190628103639_10016005070106190147_115-
18CTC_BC3_Glio2019.fastq

115-18PT Valid 545,677 51,371,782 20190628103639_10016005070106190147_115-
18PT_BC4_Glio2019.fastq

2202-
16PT

Valid 371,240 35,045,054 20190628103639_10016005070106190147_2202
-16PT_BC10_Glio2019.fastq

374-
19CTC

Valid 1,404,621 126,802,842 20190628103639_10016005070106190147_374-
19CTC_BC6_Glio2019.fastq

411-
19CTC

Valid 917,733 83,988,179 20190628103639_10016005070106190147_411-
19CTC_BC7_Glio2019.fastq

475-
19CTC

Valid 523,930 47,869,315 20190628103639_10016005070106190147_475-
19CTC_BC8_Glio2019.fastq

599-
19CTC

Valid 1,274,597 113,174,360 20190628103639_10016005070106190147_599-
19CTC_BC9_Glio2019.fastq

78-18CTC Valid 1,610,398 139,901,054 20190628103639_10016005070106190147_78-
18CTC_BC1_Glio2019.fastq

78-18PT Valid 1,835,948 157,943,243 20190628103639_10016005070106190147_78-
18PT_BC2_Glio2019.fastq

868-
18CTC

Valid 1,389,551 124,887,082 20190628103639_10016005070106190147_868-
18CTC_BC5_Glio2019.fastq

unindexed Valid 510,322 40,248,367 20190628103639_10016005070106190147_unin
dexed_Glio2019.fastq



YȒɖȸ vƏƫ 
 בה׎גח bƺƳɯȒȒƳ CǣɎɵً CA ً׎א vǣȇƬȒǼȇ BǼɮƳً SɖǣɎƺ ׎׎ו׏
ǼƏƫɴِƬȒȅ ٖ ׎ג׎ג גזג ٣׎דה٢ 
AƳƳǣɎǣȒȇƏǼ IȇǔȒȸȅƏɎǣȒȇ

PƏǕƺ ׏ Ȓǔ ג׏

BȸƏǣȇPȸǣȅƏȸɵ TɖȅȒȸ SǣɎƺ
Fƺƫ ׎א׎א ًבאAƬƬƺɀɀǣȒȇ

CȒǼǼƺƬɎǣȒȇ
SȵƺƬǣȅƺȇ

ٗחבהב׎׏זאה׎ח׏׎א
׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏
ٮזוٗוג׏׎ח
אGǼǣȒٗ׏CTCٗBCז׏
ח׏׎

AƬƬƺɀɀǣȒȇ ID

PƏɎǝȒǼȒǕǣɀɎ
PǝɵɀǣƬǣƏȇ
CǼǣƺȇɎ ID

CǼǣƺȇɎ

IIBDǣƏǕȇȒɀǣɀ SɎƏǕƺ
GǼǣȒƫǼƏɀɎȒȅƏDǣƏǕȇȒɀǣɀ
EɖȸȒȵƺƏȇEɎǝȇǣƬǣɎɵ
MƏǼƺSƺɴ
AǕƺ׎ד

DƏɎƺ Ȓǔ BǣȸɎǝ
PƏɎǣƺȇɎ NƏȅƺ

MƏȸ ׎א׎א ًו 
SɎƏɎɖɀٮ

bƺȵȒȸɎ DƏɎƺTƺɀɎ PƺȸǔȒȸȅƺƳي SȒȅƏɎǣƬ PƏȇƺǼ
   PƏɎǣƺȇɎ CǼǣƺȇɎ SȵƺƬǣȅƺȇ
  

 bƺɀɖǼɎي PȒɀǣɎǣɮƺ
׏
CǼǣȇǣƬƏǼǼɵ SǣǕȇǣǔǣƬƏȇɎ 
VƏȸǣƏȇɎɀ

א
TǝƺȸƏȵǣƺɀ ɯǣɎǝ PȒɎƺȇɎǣƏǼ 
CǼǣȇǣƬƏǼ BƺȇƺǔǣɎ

׎׏
CǼǣȇǣƬƏǼ TȸǣƏǼɀ

BǣȒȅƏȸǸƺȸ FǣȇƳǣȇǕɀ
AȵȵȸȒɮƺƳ TǝƺȸƏȵǣƺɀ ǣȇ 
GǼǣȒƫǼƏɀɎȒȅƏ

AȵȵȸȒɮƺƳ TǝƺȸƏȵǣƺɀ ǣȇ OɎǝƺȸ 
IȇƳǣƬƏɎǣȒȇɀ

CǼǣȇǣƬƏǼ 
TȸǣƏǼɀ

 TɖȅȒȸ MɖɎƏɎǣȒȇ BɖȸƳƺȇي
TMBٮǝǣǕǝ ׏٢ MɖɎƏɎǣȒȇɀ
ٖMƺǕƏƫƏɀƺ٣ 
Tǣƺȸ אC

ٮ ǣȵǣǼǣȅɖȅƏƫٖȇǣɮȒǼɖȅƏƫ

ȇǣɮȒǼɖȅƏƫ

א

AƬɎǣȒȇƏƫǼƺ VƏȸǣƏȇɎɀ WǣɎǝ AɀɀȒƬǣƏɎƺƳ TǝƺȸƏȵǣƺɀ

AȵȵȸȒɮƺƳ TǝƺȸƏȵǣƺɀ

Gƺȇƺ ٖ VƏȸǣƏȇɎ AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ GǼǣȒƫǼƏɀɎȒȅƏ OɎǝƺȸ IȇƳǣƬƏɎǣȒȇɀ
AɀɀȒƬǣƏɎƺƳ WǣɎǝ 
bƺɀǣɀɎƏȇƬƺ

CǼǣȇǣƬƏǼ 
TȸǣƏǼɀ

 EGFR
ƬِאזדאTڽC
ȵِv׏הזP
ǕِגאדחדאדדTڽC
Tǣƺȸ אC
LǣǸƺǼɵ PƏɎǝȒǕƺȇǣƬ

ȸƺƏƳɀ٣ ה׏ו ٢Ȓǔ ۏאזِו ٮ ٮ ٮ ז

VƏȸǣƏȇɎɀ Ȓǔ UȇǸȇȒɯȇ CǼǣȇǣƬƏǼ SǣǕȇǣǔǣƬƏȇƬƺ
Gƺȇƺ ٖ VƏȸǣƏȇɎ AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ FɖȇƬɎǣȒȇ CǼƏɀɀǣǔǣƬƏɎǣȒȇ AɀɀƺɀɀȅƺȇɎ

 ALK
ƬِדדובCڽT
ȵِAאדא׏V
ǕِבבואבגחאGڽA

ȸƺƏƳɀ٣ אהב ٢Ȓǔ ۏ׏׎ِז ǕƏǣȇ Tǣƺȸ ב UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ



bƺȵȒȸɎ DƏɎƺي
DǣƏǕȇȒɀǣɀي

PƏɎǣƺȇɎ NƏȅƺي
AƬƬƺɀɀǣȒȇ IDي ח׏׎אGǼǣȒٗ׏CTCٗBCז׏ٮזוٗוג׏׎ח׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏ٗחבהב׎׏זאה׎ח׏׎א

GǼǣȒƫǼƏɀɎȒȅƏ
MƏȸ ׎א׎א ًו

PƏǕƺ א Ȓǔ ג׏

Gƺȇƺ ٖ VƏȸǣƏȇɎ AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ FɖȇƬɎǣȒȇ CǼƏɀɀǣǔǣƬƏɎǣȒȇ AɀɀƺɀɀȅƺȇɎ

 ALK
ƬِחזגאTڽC
ȵِM׎בזT
Ǖِב׏בדדגחאAڽG

ȸƺƏƳɀ٣ ו׏ב ٢Ȓǔ ۏגחِה ǼȒɀɀ Tǣƺȸ ב UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

 EGFR
ƬِדזגTڽA
ȵِIאה׏N
Ǖِחדבג׏אדדTڽA

ȸƺƏƳɀ٣ ׏אה ٢Ȓǔ ۏההِח ǼȒɀɀ Tǣƺȸ ב UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

 ERBB׬
ƬِחזCڽT
ȵِP׎בv
Ǖِ׏גדווגהדCڽT

ȸƺƏƳɀ٣ ב׏ב ٢Ȓǔ ۏ׎ِהב ȇȒȸȅƏǼ Tǣƺȸ ב UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

 ERBB׬
ƬِוהחTڽC
ȵِCבאבb
Ǖِח׏גאזגהדTڽC

 ובג ٢Ȓǔ ۏב׎ِד
ȸƺƏƳɀ٣

ǼȒɀɀ Tǣƺȸ ב UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

 KIT
Ƭِגוה׏GڽA
ȵِKזדדK
Ǖِז׎הבחדדדGڽA

ȸƺƏƳɀ٣ ׏גח ٢Ȓǔ ۏ׎ِו׏ ȇȒȸȅƏǼ Tǣƺȸ ב UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

 KIT
ƬِחהזאAڽC
ȵِIודחv
Ǖِ׏ההג׎הדדAڽC

 ו׏׎׏ ٢Ȓǔ ۏחהِה
ȸƺƏƳɀ٣

ȇȒȸȅƏǼ Tǣƺȸ ב UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

 NRAS
ƬِהגAڽG
ȵِKה׏E
Ǖِהבוזדאד׏׏TڽC

 בזזג ٢Ȓǔ ۏא׏ِג
ȸƺƏƳɀ٣

ǼȒɀɀ Tǣƺȸ ב UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

 NRAS
Ƭِח׏GڽC
ȵِVוv
Ǖِבהוזדאד׏׏CڽG

 וה׏ג ٢Ȓǔ ۏ׎ِב׏
ȸƺƏƳɀ٣

ǼȒɀɀ Tǣƺȸ ב UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

 NRAS
Ƭِג׏ٮCڽG

Ǖِדחוזדאד׏׏GڽC

 בוח׏ ٢Ȓǔ ۏוגِד
ȸƺƏƳɀ٣

ȇȒȸȅƏǼ Tǣƺȸ ב UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

 PIK׬CA
Ƭِה׏ڷדג׏׏GڽA

Ǖِאחבאאחזו׏GڽA

ȸƺƏƳɀ٣ הוה ٢Ȓǔ ۏ׏דِה ȇȒȸȅƏǼ Tǣƺȸ ב UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ



bƺȵȒȸɎ DƏɎƺي
DǣƏǕȇȒɀǣɀي

PƏɎǣƺȇɎ NƏȅƺي
AƬƬƺɀɀǣȒȇ IDي ח׏׎אGǼǣȒٗ׏CTCٗBCז׏ٮזוٗוג׏׎ח׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏ٗחבהב׎׏זאה׎ח׏׎א

GǼǣȒƫǼƏɀɎȒȅƏ
MƏȸ ׎א׎א ًו

PƏǕƺ ב Ȓǔ ג׏

TǝƺȸƏȵƺɖɎǣƬ IȅȵǼǣƬƏɎǣȒȇɀ ǔȒȸ OɎǝƺȸ IȇƳǣƬƏɎǣȒȇɀ
TǝƺȸƏȵǣƺɀ ǔȒȸ 
OɎǝƺȸ IȇƳǣƬƏɎǣȒȇɀ Gƺȇƺ ٖ VƏȸǣƏȇɎ bƺɀȵȒȇɀƺ TǝƺȸƏȵǣƺɀ DƺɀƬȸǣȵɎǣȒȇ

ǣȵǣǼǣȅɖȅƏƫٖ
ȇǣɮȒǼɖȅƏƫ

TMBډǝǣǕǝ
Tǣƺȸ אC
PƏɎǝȒǕƺȇǣƬ

SƺȇɀǣɎǣɮƺ NǣɮȒǼɖȅƏƫً Ə PD׏ٮ ƫǼȒƬǸǣȇǕ ƏȇɎǣƫȒƳɵً ǣȇ ƬȒȅƫǣȇƏɎǣȒȇ 
ɯǣɎǝ ǣȵǣǼǣȅɖȅƏƫً Ə CTvAגٮ ƫǼȒƬǸǣȇǕ ƏȇɎǣƫȒƳɵً ǣɀ 
FDAٮ ƏȇƳ EMAٮƏȵȵȸȒɮƺƳ ǔȒȸ ɎȸƺƏɎǣȇǕ ȵƏɎǣƺȇɎɀ ɯǣɎǝ 
ɖȇȸƺɀƺƬɎƏƫǼƺ Ȓȸ ȅƺɎƏɀɎƏɎǣƬ ȅƺǼƏȇȒȅƏٕ ƏȇƳ 
ǣȇɎƺȸȅƺƳǣƏɎƺ Ȓȸ ȵȒȒȸ ȸǣɀǸً ȵȸƺɮǣȒɖɀǼɵ ɖȇɎȸƺƏɎƺƳ 
ƏƳɮƏȇƬƺƳ ȸƺȇƏǼ ƬƺǼǼ ƬƏȸƬǣȇȒȅƏٕ ȇǣɮȒǼɖȅƏƫً ǣȇ 
ƬȒȅƫǣȇƏɎǣȒȇ ɯǣɎǝ ǣȵǣǼǣȅɖȅƏƫً ǣɀ FDAٮƏȵȵȸȒɮƺƳ ǔȒȸ 
ɎȸƺƏɎǣȇǕ ƏƳɖǼɎ ƏȇƳ ȵƺƳǣƏɎȸǣƬ א׏٢ ɵƺƏȸɀ ƏȇƳ ȒǼƳƺȸ٣ 
ȵƏɎǣƺȇɎɀ ɯǣɎǝ ȅǣƬȸȒɀƏɎƺǼǼǣɎƺ ǣȇɀɎƏƫǣǼǣɎɵٮǝǣǕǝ Ȓȸ 
ȅǣɀȅƏɎƬǝ ȸƺȵƏǣȸ ƳƺǔǣƬǣƺȇɎ ȅƺɎƏɀɎƏɎǣƬ ƬȒǼȒȸƺƬɎƏǼ 
ƬƏȇƬƺȸ ɎǝƏɎ ǝƏɀ ȵȸȒǕȸƺɀɀƺƳ ǔȒǼǼȒɯǣȇǕ ɎȸƺƏɎȅƺȇɎ ɯǣɎǝ 
Ə ǔǼɖȒȸȒȵɵȸǣȅǣƳǣȇƺً ȒɴƏǼǣȵǼƏɎǣȇً ƏȇƳ ǣȸǣȇȒɎƺƬƏȇِ

ȇǣɮȒǼɖȅƏƫ TMBډǝǣǕǝ
Tǣƺȸ אC
PƏɎǝȒǕƺȇǣƬ

SƺȇɀǣɎǣɮƺ NǣɮȒǼɖȅƏƫً Ə PD׏ٮ ƫǼȒƬǸǣȇǕ ƏȇɎǣƫȒƳɵً ǣɀ FDAٮ ƏȇƳ 
EMAٮƏȵȵȸȒɮƺƳ ǔȒȸ ɎȸƺƏɎǣȇǕ ȵƏɎǣƺȇɎɀ ɯǣɎǝ 
ɖȇȸƺɀƺƬɎƏƫǼƺ Ȓȸ ȅƺɎƏɀɎƏɎǣƬ ȅƺǼƏȇȒȅƏً Əɀ Ə ɀǣȇǕǼƺ 
ƏǕƺȇɎ Ȓȸ ǣȇ ƬȒȅƫǣȇƏɎǣȒȇ ɯǣɎǝ ǣȵǣǼǣȅɖȅƏƫٕ 
ȅƺǼƏȇȒȅƏ ɯǣɎǝ Ǽɵȅȵǝ ȇȒƳƺ ǣȇɮȒǼɮƺȅƺȇɎ Ȓȸ 
ȅƺɎƏɀɎƏɎǣƬ ƳǣɀƺƏɀƺ ɯǝȒ ǝƏɮƺ ɖȇƳƺȸǕȒȇƺ ƬȒȅȵǼƺɎƺ 
ȸƺɀƺƬɎǣȒȇً ǣȇ Ɏǝƺ ƏƳǴɖɮƏȇɎ ɀƺɎɎǣȇǕٕ ȅƺɎƏɀɎƏɎǣƬ ȇȒȇٮ
ɀȅƏǼǼ ƬƺǼǼ ǼɖȇǕ ƬƏȇƬƺȸ ɯǣɎǝ ȵȸȒǕȸƺɀɀǣȒȇ Ȓȇ Ȓȸ ƏǔɎƺȸ 
ȵǼƏɎǣȇɖȅٮƫƏɀƺƳ ƬǝƺȅȒɎǝƺȸƏȵɵ ٢ȵƏɎǣƺȇɎɀ ɯǣɎǝ EGFb 
Ȓȸ AvK ǕƺȇȒȅǣƬ ɎɖȅȒȸ ƏƫƺȸȸƏɎǣȒȇɀ ɀǝȒɖǼƳ ǝƏɮƺ 
ƳǣɀƺƏɀƺ ȵȸȒǕȸƺɀɀǣȒȇ Ȓȇ FDAٮƏȵȵȸȒɮƺƳ ɎǝƺȸƏȵɵ ǔȒȸ 
Ɏǝƺɀƺ ƏƫƺȸȸƏɎǣȒȇɀ ȵȸǣȒȸ ɎȒ ȸƺƬƺǣɮǣȇǕ ȇǣɮȒǼɖȅƏƫ٣ٕ 
ȵƏɎǣƺȇɎɀ ɯǣɎǝ ƏƳɮƏȇƬƺƳ ȸƺȇƏǼ ƬƺǼǼ ƬƏȸƬǣȇȒȅƏ ɯǝȒ 
ǝƏɮƺ ȸƺƬƺǣɮƺƳ ȵȸǣȒȸ ƏȇɎǣٮƏȇǕǣȒǕƺȇǣƬ ɎǝƺȸƏȵɵٕ 
ǣȇɎƺȸȅƺƳǣƏɎƺ Ȓȸ ȵȒȒȸ ȸǣɀǸً ȵȸƺɮǣȒɖɀǼɵ ɖȇɎȸƺƏɎƺƳ 
ƏƳɮƏȇƬƺƳ ȸƺȇƏǼ ƬƺǼǼ ƬƏȸƬǣȇȒȅƏً ǣȇ ƬȒȅƫǣȇƏɎǣȒȇ ɯǣɎǝ 
ǣȵǣǼǣȅɖȅƏƫٕ ƏƳɖǼɎ ȵƏɎǣƺȇɎɀ ɯǣɎǝ ƬǼƏɀɀǣƬƏǼ HȒƳǕǸǣȇ 
ǼɵȅȵǝȒȅƏ ɎǝƏɎ ǝƏɀ ȸƺǼƏȵɀƺƳ Ȓȸ ȵȸȒǕȸƺɀɀƺƳ ƏǔɎƺȸ 
ƏɖɎȒǼȒǕȒɖɀ ǝƺȅƏɎȒȵȒǣƺɎǣƬ ɀɎƺȅ ƬƺǼǼ ɎȸƏȇɀȵǼƏȇɎƏɎǣȒȇ 
ƏȇƳ ƫȸƺȇɎɖɴǣȅƏƫ ɮƺƳȒɎǣȇ ٢HSCT٣ً Ȓȸ ǝƏɀ ȸƺǼƏȵɀƺƳ Ȓȸ 
ȵȸȒǕȸƺɀɀƺƳ ƏǔɎƺȸ ב Ȓȸ ȅȒȸƺ Ǽǣȇƺɀ Ȓǔ ɀɵɀɎƺȅǣƬ ɎǝƺȸƏȵɵ 
ɎǝƏɎ ǣȇƬǼɖƳƺɀ ƏɖɎȒǼȒǕȒɖɀ HSCTٕ ȸƺƬɖȸȸƺȇɎ Ȓȸ 
ȅƺɎƏɀɎƏɎǣƬ ɀȷɖƏȅȒɖɀ ƬƺǼǼ ƬƏȸƬǣȇȒȅƏ Ȓǔ Ɏǝƺ ǝƺƏƳ 
ƏȇƳ ȇƺƬǸ ɯǣɎǝ ƳǣɀƺƏɀƺ ȵȸȒǕȸƺɀɀǣȒȇ Ȓȇ Ȓȸ ƏǔɎƺȸ Ə 
ȵǼƏɎǣȇɖȅٮƫƏɀƺƳ ɎǝƺȸƏȵɵٕ ȵƏɎǣƺȇɎɀ ɯǣɎǝ ǼȒƬƏǼǼɵ 
ƏƳɮƏȇƬƺƳ Ȓȸ ȅƺɎƏɀɎƏɎǣƬ ɖȸȒɎǝƺǼǣƏǼ ƬƏȸƬǣȇȒȅƏ ɯǝȒ 
ǝƏɮƺ ƳǣɀƺƏɀƺ ȵȸȒǕȸƺɀɀǣȒȇ ƳɖȸǣȇǕ Ȓȸ ǔȒǼǼȒɯǣȇǕ 
ȵǼƏɎǣȇɖȅٮƬȒȇɎƏǣȇǣȇǕ ƬǝƺȅȒɎǝƺȸƏȵɵ Ȓȸ ǝƏɮƺ ƳǣɀƺƏɀƺ 
ȵȸȒǕȸƺɀɀǣȒȇ ɯǣɎǝǣȇ א׏ ȅȒȇɎǝɀ Ȓǔ ȇƺȒƏƳǴɖɮƏȇɎ Ȓȸ 
ƏƳǴɖɮƏȇɎ ɎȸƺƏɎȅƺȇɎ ɯǣɎǝ ȵǼƏɎǣȇɖȅٮƬȒȇɎƏǣȇǣȇǕ 
ƬǝƺȅȒɎǝƺȸƏȵɵٕ ȇǣɮȒǼɖȅƏƫ ǣɀ ƏǼɀȒ FDAٮƏȵȵȸȒɮƺƳ ǔȒȸ 
ɎȸƺƏɎǣȇǕ ƏƳɖǼɎ ƏȇƳ ȵƺƳǣƏɎȸǣƬ א׏٢ ɵƺƏȸɀ ƏȇƳ ȒǼƳƺȸ٣ 
ȵƏɎǣƺȇɎɀ ɯǣɎǝ ȅǣƬȸȒɀƏɎƺǼǼǣɎƺ ǣȇɀɎƏƫǣǼǣɎɵٮǝǣǕǝ ٢MSIٮH٣ 
Ȓȸ ȅǣɀȅƏɎƬǝ ȸƺȵƏǣȸ ƳƺǔǣƬǣƺȇɎ ٢ƳMMb٣ ȅƺɎƏɀɎƏɎǣƬ 
ƬȒǼȒȸƺƬɎƏǼ ƬƏȇƬƺȸ ɎǝƏɎ ǝƏɀ ȵȸȒǕȸƺɀɀƺƳ ǔȒǼǼȒɯǣȇǕ 



bƺȵȒȸɎ DƏɎƺي
DǣƏǕȇȒɀǣɀي

PƏɎǣƺȇɎ NƏȅƺي
AƬƬƺɀɀǣȒȇ IDي ח׏׎אGǼǣȒٗ׏CTCٗBCז׏ٮזוٗוג׏׎ח׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏ٗחבהב׎׏זאה׎ח׏׎א

GǼǣȒƫǼƏɀɎȒȅƏ
MƏȸ ׎א׎א ًו

PƏǕƺ ג Ȓǔ ג׏

TǝƺȸƏȵǣƺɀ ǔȒȸ 
OɎǝƺȸ IȇƳǣƬƏɎǣȒȇɀ Gƺȇƺ ٖ VƏȸǣƏȇɎ bƺɀȵȒȇɀƺ TǝƺȸƏȵǣƺɀ DƺɀƬȸǣȵɎǣȒȇ

ɎȸƺƏɎȅƺȇɎ ɯǣɎǝ Ə ǔǼɖȒȸȒȵɵȸǣȅǣƳǣȇƺً ȒɴƏǼǣȵǼƏɎǣȇً ƏȇƳ 
ǣȸǣȇȒɎƺƬƏȇً Əɀ Ə ɀǣȇǕǼƺ ƏǕƺȇɎ Ȓȸ ǣȇ ƬȒȅƫǣȇƏɎǣȒȇ ɯǣɎǝ 
ǣȵǣǼǣȅɖȅƏƫٕ ȵƏɎǣƺȇɎɀ ɯǣɎǝ ǝƺȵƏɎȒƬƺǼǼɖǼƏȸ ƬƏȸƬǣȇȒȅƏ 
ɯǝȒ ǝƏɮƺ ƫƺƺȇ ȵȸƺɮǣȒɖɀǼɵ ɎȸƺƏɎƺƳ ɯǣɎǝ ɀȒȸƏǔƺȇǣƫٕ 
ƏȇƳ ȅƺɎƏɀɎƏɎǣƬ ɀȅƏǼǼ ƬƺǼǼ ǼɖȇǕ ƬƏȇƬƺȸ ɯǣɎǝ 
ȵȸȒǕȸƺɀɀǣȒȇ ƏǔɎƺȸ ȵǼƏɎǣȇɖȅٮƫƏɀƺƳ ƬǝƺȅȒɎǝƺȸƏȵɵ 
ƏȇƳ ƏɎ ǼƺƏɀɎ Ȓȇƺ ȒɎǝƺȸ Ǽǣȇƺ Ȓǔ ɎǝƺȸƏȵɵِ

AɮƏǣǼƏƫǼƺ CǼǣȇǣƬƏǼ TȸǣƏǼɀ

Gƺȇƺ ٖ VƏȸǣƏȇɎ
TȸǣƏǼ TǣɎǼƺ
TȸǣƏǼ ID TȸƺƏɎȅƺȇɎɀ

TȸǣƏǼ 
PǝƏɀƺ LȒƬƏɎǣȒȇ ٖ CȒȇɎƏƬɎ

TMBډǝǣǕǝ
Tǣƺȸ אC
PƏɎǝȒǕƺȇǣƬ

PǝƏɀƺ א IȇɮƺɀɎǣǕƏɎǣȒȇ Ȓǔ MEDIהבוג 
٢DɖȸɮƏǼɖȅƏƫ٣ ƏȇƳ TȸƺȅƺǼǣȅɖȅƏƫ 
CȒȅƫǣȇƏɎǣȒȇ ǣȇ SȒȅƏɎǣƬƏǼǼɵ 
HɵȵƺȸȅɖɎƏɎƺƳ bƺƬɖȸȸƺȇɎ SȒǼǣƳ TɖȅȒȸɀ 
NCTודד׏׏חב׎

ƳɖȸɮƏǼɖȅƏƫ

ɎǣƬǣǼǣȅɖȅƏƫ

PǝƏɀƺ א UȇǣɎƺƳ SɎƏɎƺɀي KY

HƺƏɎǝƺȸ HƺƏɎǝٕ
ǝƺƏɎǝƺȸِǔǼɵȇȇ۬ɖǸɵِƺƳɖ
ٕ
ٕ׎אוהٮבאבٮחדז

TMBډǝǣǕǝ
Tǣƺȸ אC
PƏɎǝȒǕƺȇǣƬ

PǝƏɀƺ א SɎɖƳɵ Ȓǔ MK٢ דוגבٮƏȇ AȇɎǣƫȒƳɵ 
TǝƏɎ BǼȒƬǸɀ NƺǕƏɎǣɮƺ SǣǕȇƏǼɀ ɎȒ T CƺǼǼɀ٣ 
ǣȇ PƏɎǣƺȇɎɀ WǣɎǝ MǣƬȸȒɀƏɎƺǼǼǣɎƺ UȇɀɎƏƫǼƺ 
٢MSI٣ TɖȅȒȸɀ 
NCTזה׎זח׎ג׎

ȵƺȅƫȸȒǼǣɿɖȅƏƫ PǝƏɀƺ א UȇǣɎƺƳ SɎƏɎƺɀي MAً 
MDً NYً OHً Obً PA

EǼǼƺȇ vǣǼǼɵٮFȒȸƺȅƏȇً 
bNٕ ǼǣǼǼɵƺǼ۬ǴǝȅǣِƺƳɖٕ 
ٕ׏החגٮוזאٮבגג

 EGFR
ȵِv׏הזP
ǕِגאדחדאדדTڽC
Tǣƺȸ אC
LǣǸƺǼɵ PƏɎǝȒǕƺȇǣƬ

INƳǣɮǣƳɖƏǼǣɿƺƳ SƬȸƺƺȇǣȇǕ TȸǣƏǼ Ȓǔ 
IȇȇȒɮƏɎǣɮƺ GǼǣȒƫǼƏɀɎȒȅƏ TǝƺȸƏȵɵ 
٢INSIGǝT٣ 
NCT׎זוווחא׎

ɎƺȅȒɿȒǼȒȅǣƳƺ

ȇƺȸƏɎǣȇǣƫ

PǝƏɀƺ א UȇǣɎƺƳ SɎƏɎƺɀي Avً 
MAً MNً NYً OHً PAً 
bIً TXً UTً VA

PƏɎȸǣƬǸ Y Wƺȇً MDٕ
ȵƏɎȸǣƬǸٗɯƺȇ۬ƳǔƬǣِǝƏȸɮ
ƏȸƳِƺƳɖٕ
ٕהה׏אٮאבהٮו׏ה

 EGFR
ȵِv׏הזP
ǕِגאדחדאדדTڽC
Tǣƺȸ אC
LǣǸƺǼɵ PƏɎǝȒǕƺȇǣƬ

CȸƺƏɎǣȇǕ MƺɎƏƫȒǼǣƬ VɖǼȇƺȸƏƫǣǼǣɎǣƺɀ ǣȇ 
PƏɎǣƺȇɎɀ WǣɎǝ EGFb AƬɎǣɮƏɎƺƳ 
bƺƬɖȸȸƺȇɎ GǼǣȒƫǼƏɀɎȒȅƏ ƫɵ IȇǝǣƫǣɎǣȇǕ 
EGFb WǣɎǝ OɀǣȅƺȸɎǣȇǣƫ 
NCTאדבאבוב׎

ȒɀǣȅƺȸɎǣȇǣƫ PǝƏɀƺ א UȇǣɎƺƳ SɎƏɎƺɀي CA

Sƺƺ ƬǼǣȇǣƬƏǼɎȸǣƏǼɀِǕȒɮ
ǔȒȸ ƬȒȇɎƏƬɎ ǣȇǔȒȸȅƏɎǣȒȇِ

 EGFR
ȵِv׏הזP
ǕِגאדחדאדדTڽC
Tǣƺȸ אC
LǣǸƺǼɵ PƏɎǝȒǕƺȇǣƬ

A PǝƏɀƺ ׏ SɎɖƳɵ ǔȒȸ Ɏǝƺ EɮƏǼɖƏɎǣȒȇ Ȓǔ 
EɴƬȸƺɎǣȒȇ ٢MƏɀɀ BƏǼƏȇƬƺ٣ ƏȇƳ 
PǝƏȸȅƏƬȒǸǣȇƺɎǣƬɀ Ȓǔ ג׏CٮvƏƫƺǼƺƳ 
PȒɿǣȒɎǣȇǣƫ ǣȇ CƏȇƬƺȸ PƏɎǣƺȇɎɀ SɖǣɎƏƫǼƺ 
ǔȒȸ TȸƺƏɎȅƺȇɎ WǣɎǝ PȒɿǣȒɎǣȇǣƫ 
NCTד׏דג׎זב׎

ȵȒɿǣȒɎǣȇǣƫ PǝƏɀƺ ׏ UȇǣɎƺƳ SɎƏɎƺɀي PA

SǝƏȇɎƏ CǝƏɯǼƏً MDٕ
ɀǝƏȇɎƏِƬǝƏɯǼƏ۬ɀȵȵǣȸɴِ
ƬȒȅٕ
ٕז׏אחٮבגוٮחגח

 EGFR
ȵِv׏הזP
ǕِגאדחדאדדTڽC

A PǝƏɀƺ אٖ׏ SɎɖƳɵ Ȓǔ Ɏǝƺ SƏǔƺɎɵً 
PǝƏȸȅƏƬȒǸǣȇƺɎǣƬɀً ƏȇƳ AȇɎǣٮTɖȅȒȸ 
AƬɎǣɮǣɎɵ Ȓǔ Ɏǝƺ OȸƏǼ EGFbٖHEbא IȇǝǣƫǣɎȒȸ 

APזזואב PǝƏɀƺ ׏
ٖPǝƏɀƺ א

http://clinicaltrials.gov/show/NCT03911557
http://clinicaltrials.gov/show/NCT04098068
http://clinicaltrials.gov/show/NCT02977780
http://clinicaltrials.gov/show/NCT03732352
http://clinicaltrials.gov
http://clinicaltrials.gov/show/NCT03804515
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MƏȸ ׎א׎א ًו
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Gƺȇƺ ٖ VƏȸǣƏȇɎ
TȸǣƏǼ TǣɎǼƺ
TȸǣƏǼ ID TȸƺƏɎȅƺȇɎɀ

TȸǣƏǼ 
PǝƏɀƺ LȒƬƏɎǣȒȇ ٖ CȒȇɎƏƬɎ

Tǣƺȸ אC
LǣǸƺǼɵ PƏɎǝȒǕƺȇǣƬ

TAK٢ זזוٮAP٣זזואב ǣȇ NȒȇٮSȅƏǼǼ CƺǼǼ 
vɖȇǕ CƏȇƬƺȸ 
NCTה׏׏ה׏וא׎

UȇǣɎƺƳ SɎƏɎƺɀي AZً CAً 
COً Fvً GAً Ivً KSً MAً 
MIً MOً NCً NJً NYً 
Obً TNً TXً VAً WA

TƏǸƺƳƏ SɎɖƳɵ 
bƺǕǣɀɎȸƏɎǣȒȇ CƏǼǼ 
CƺȇɎƺȸٕ
ǕǼȒƫƏǼȒȇƬȒǼȒǕɵȅƺƳǣȇǔȒ
۬ɎƏǸƺƳƏِƬȒȅٕ
ٕבבאאٮדבזٮההזٮ׏ڷ

 EGFR
ȵِv׏הזP
ǕِגאדחדאדדTڽC
Tǣƺȸ אC
LǣǸƺǼɵ PƏɎǝȒǕƺȇǣƬ

A PǝƏɀƺ ׏ٖ׏ƫ OȵƺȇٮǼƏƫƺǼً DȒɀƺٮ
ƺɀƬƏǼƏɎǣȒȇ ƏȇƳ DȒɀƺٮƺɴȵƏȇɀǣȒȇ SɎɖƳɵ 
Ȓǔ TPST׎א׏׏ٮ Əɀ Ə SǣȇǕǼƺ AǕƺȇɎ Ȓȸ ǣȇ 
CȒȅƫǣȇƏɎǣȒȇ WǣɎǝ SɵɀɎƺȅǣƬ AȇɎǣٮ
CƏȇƬƺȸ TǝƺȸƏȵǣƺɀ ǣȇ SɖƫǴƺƬɎɀ WǣɎǝ 
AƳɮƏȇƬƺƳ SȒǼǣƳ TɖȅȒȸɀ 
NCTהבגחאזב׎

ƬƺɎɖɴǣȅƏƫ

TPST׎א׏׏ٮ

PǝƏɀƺ ׏ UȇǣɎƺƳ SɎƏɎƺɀي NCً 
PAً TN

TƺȅȵƺɀɎ CǼǣȇǣƬƏǼ TȸǣƏǼ 
SɖȵȵȒȸɎٕ
TPST׏׎׎ٮ׎א׏׏ٮƺȇȸȒǼǼȅƺ
ȇɎ۬ɎƺȅȵƺɀɎɎɴِƬȒȅٕ
ٕח׏׏ɴ חזדזٮזחו ٣ד׏ג٢

 EGFR
ȵِv׏הזP
ǕِגאדחדאדדTڽC
Tǣƺȸ אC
LǣǸƺǼɵ PƏɎǝȒǕƺȇǣƬ

A PǝƏɀƺ ׏ SɎɖƳɵ ɎȒ EɮƏǼɖƏɎƺ Ɏǝƺ SƏǔƺɎɵً 
TȒǼƺȸƏƫǣǼǣɎɵً ƏȇƳ IȅȅɖȇȒǕƺȇǣƬǣɎɵ Ȓǔ 
EGFb ٢VƺƬɎǣƫǣɴ۱ SƺȷɖƺȇƬƺٮ٣TƏȸǕƺɎƺƳ 
EȇGƺȇƺIC DȸƺƏȅ VƺƬɎȒȸɀ CȒȇɎƏǣȇǣȇǕ 
DȒɴȒȸɖƫǣƬǣȇ ٢EGFb٢Vٮ٣EDVٮDȒɴ٣ ǣȇ 
SɖƫǴƺƬɎɀ WǣɎǝ bƺƬɖȸȸƺȇɎ GǼǣȒƫǼƏɀɎȒȅƏ 
MɖǼɎǣǔȒȸȅƺ ٢GBM٣ 
NCTחחהההוא׎

ƳȒɴȒȸɖƫǣƬǣȇٮ
ǼȒƏƳƺƳ EGFbٮ
ɎƏȸǕƺɎǣȇǕ 
ȇƏȇȒƬƺǼǼɀ

PǝƏɀƺ ׏ UȇǣɎƺƳ SɎƏɎƺɀي NY

KƺǼǼɵ SɿƏǴȇƏً bN BSNٕ 
ǸɀɿƏǴȇƏ۬׏ǴǝȅǣِƺƳɖٕ 
ٕ׏ז׎גٮא׎דٮ׎׏ג

 EGFR
ȵِv׏הזP
ǕِגאדחדאדדTڽC
Tǣƺȸ אC
LǣǸƺǼɵ PƏɎǝȒǕƺȇǣƬ

PǝƏɀƺ IٖIIً OȵƺȇٮvƏƫƺǼ SɎɖƳɵ EɮƏǼɖƏɎǣȇǕ 
Ɏǝƺ EǔǔǣƬƏƬɵ ƏȇƳ PǝƏȸȅƏƬȒǸǣȇƺɎǣƬɀ Ȓǔ 
PƏȇǣɎɖȅɖȅƏƫٮIbDɵƺ׎׎ז Əɀ Əȇ OȵɎǣƬƏǼ 
IȅƏǕǣȇǕ AǕƺȇɎ ɎȒ DƺɎƺƬɎ NƺȒȵǼƏɀȅɀ 
DɖȸǣȇǕ NƺɖȸȒɀɖȸǕǣƬƏǼ PȸȒƬƺƳɖȸƺɀ 
NCTז׎א׎׏דב׎

ȵƏȇǣɎɖȅɖȅƏƫٮ
IbDɵƺ׎׎ז

ȵƏȇǣɎɖȅɖȅƏƫ

PǝƏɀƺ ׏
ٖPǝƏɀƺ א

UȇǣɎƺƳ SɎƏɎƺɀي CA

SɎƺǔƏȇǣƏ CǝǣȸǣɎƏٕ
ɀƬǝǣȸǣɎƏ۬ɀɎƏȇǔȒȸƳِƺƳɖ
ٕ
ٕבאג׏ٮבאוٮ׎דה

 EGFR
ȵِv׏הזP
ǕِגאדחדאדדTڽC
Tǣƺȸ אC
LǣǸƺǼɵ PƏɎǝȒǕƺȇǣƬ

Aȇ OȵƺȇٮǼƏƫƺǼً PǝƏɀƺ א SɎɖƳɵ Ȓǔ 
NƺȸƏɎǣȇǣƫ ǣȇ PƏɎǣƺȇɎɀ WǣɎǝ SȒǼǣƳ TɖȅȒȸɀ 
WǣɎǝ SȒȅƏɎǣƬ HɖȅƏȇ EȵǣƳƺȸȅƏǼ 
GȸȒɯɎǝ FƏƬɎȒȸ bƺƬƺȵɎȒȸ ٢EGFbً HEbًא 
HEb٣ב MɖɎƏɎǣȒȇɀ Ȓȸ EGFb Gƺȇƺ 
AȅȵǼǣǔǣƬƏɎǣȒȇِ 
NCTהאחבדח׏׎

ȇƺȸƏɎǣȇǣƫ PǝƏɀƺ א UȇǣɎƺƳ SɎƏɎƺɀي Avً AZً 
CAً DEً Fvً GAً Ivً vAً 
MAً MNً MOً NYً OHً 
PAً SCً TNً TXً WI

PɖȅƏ BǣȒɎƺƬǝȇȒǼȒǕɵ 
CǼǣȇǣƬƏǼ OȵƺȸƏɎǣȒȇɀ 
SƺȇǣȒȸ DǣȸƺƬɎȒȸٕ
CǼǣȇǣƬƏǼTȸǣƏǼɀ۬ȵɖȅƏƫǣ
ȒɎƺƬǝȇȒǼȒǕɵِƬȒȅٕ
ٕ׎׎דהٮזגא ٣גאג٢

IȇƳǣɮǣƳɖƏǼ VƏȸǣƏȇɎ IȇɎƺȸȵȸƺɎƏɎǣȒȇɀ

BǣȒȅƏȸǸƺȸ TMBډǝǣǕǝ IȇɎƺȸȵȸƺɎƏɎǣȒȇ

http://clinicaltrials.gov/show/NCT02716116
http://clinicaltrials.gov/show/NCT03829436
http://clinicaltrials.gov/show/NCT02766699
http://clinicaltrials.gov/show/NCT03510208
http://clinicaltrials.gov/show/NCT01953926


bƺȵȒȸɎ DƏɎƺي
DǣƏǕȇȒɀǣɀي

PƏɎǣƺȇɎ NƏȅƺي
AƬƬƺɀɀǣȒȇ IDي ח׏׎אGǼǣȒٗ׏CTCٗBCז׏ٮזוٗוג׏׎ח׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏ٗחבהב׎׏זאה׎ח׏׎א

GǼǣȒƫǼƏɀɎȒȅƏ
MƏȸ ׎א׎א ًו

PƏǕƺ ה Ȓǔ ג׏

CǼƏɀɀǣǔǣƬƏɎǣȒȇ Tǣƺȸ אC
AɀɀƺɀɀȅƺȇɎ PƏɎǝȒǕƺȇǣƬ

HǣǕǝ ɎɖȅȒȸ ȅɖɎƏɎǣȒȇƏǼ ƫɖȸƳƺȇ ٢TMBٮǝǣǕǝ٣ ǣȇƳǣƬƏɎƺɀ Ɏǝƺ ȵȸƺɀƺȇƬƺ Ȓǔ Əȇ 
ƺǼƺɮƏɎƺƳ ȇɖȅƫƺȸ Ȓǔ ɀȒȅƏɎǣƬ ȇȒȇٮɀɵȇȒȇɵȅȒɖɀ ȅɖɎƏɎǣȒȇɀ ǣȇ Ɏǝƺ ƬȒƳǣȇǕ 
ȸƺǕǣȒȇɀ Ȓǔ Ə ɎɖȅȒȸ ƬƺǼǼ ǕƺȇȒȅƺً ƺɴȵȸƺɀɀƺƳ Əɀ ȅɖɎƏɎǣȒȇɀ ȵƺȸ ȅƺǕƏƫƏɀƺ 
٢ȅɖɎٖMƫ٣ Ȓǔ ɀƺȷɖƺȇƬƺƳ ɎɖȅȒȸ DNA ٠PMIDًחדב׏זגזאي PMIDًח׎וד׎ד׎בي 
PMID١ِ׎׏וד׎ד׎בي TɖȅȒȸ ȅɖɎƏɎǣȒȇƏǼ ƫɖȸƳƺȇ ƬƏȇ ƫƺ ƏɀɀƺɀɀƺƳ ƫɵ ɯǝȒǼƺٮ
ƺɴȒȅƺ ɀƺȷɖƺȇƬǣȇǕ Ȓȸ ƫɵ ɎƏȸǕƺɎƺƳ ȇƺɴɎٮǕƺȇƺȸƏɎǣȒȇ ɀƺȷɖƺȇƬǣȇǕ ɖɀǣȇǕ ǼƏȸǕƺ 
Ǖƺȇƺ ȵƏȇƺǼɀ ٠PMIDً׎׏וד׎ד׎בي PMIDًגחהחבגהאي PMID١ِ׎גהובבחאي HȒɯƺɮƺȸً 
ȒȵɎǣȅƏǼ ɎǝȸƺɀǝȒǼƳɀ ǔȒȸ ƬǼƏɀɀǣǔǣƬƏɎǣȒȇ Ȓǔ TMB ɮƏǼɖƺɀ ǣȇɎȒ ǝǣǕǝً ǣȇɎƺȸȅƺƳǣƏɎƺً 
ƏȇƳ ǼȒɯ ƬƏɎƺǕȒȸǣƺɀ Əȸƺ ȇȒɎ ɵƺɎ ɀɎƏȇƳƏȸƳǣɿƺƳ ƏƬȸȒɀɀ ƳǣǔǔƺȸƺȇɎ ȅƺɎǝȒƳɀ ƏȇƳ 
ȵƏȇƺǼɀ ٠PMID١ِ׎׎בגהה׎בي SȒȅƏɎǣƬ ǝɵȵƺȸȅɖɎƏɎǣȒȇ Ȓȸ ǝǣǕǝ TMB ǼƺɮƺǼɀ ȅƏɵ 
ƫƺ ƏɀɀȒƬǣƏɎƺƳ ɯǣɎǝ ƏƫȇȒȸȅƏǼ ǕƺȇȒȅƺ ȅƏǣȇɎƺȇƏȇƬƺ Ƴɖƺ ɎȒ ƳƺǔƺƬɎǣɮƺ DNA 
ȅǣɀȅƏɎƬǝ ȸƺȵƏǣȸ ٢ƳMMb٣ٖǝǣǕǝ ǔȸƺȷɖƺȇƬɵ ȅǣƬȸȒɀƏɎƺǼǼǣɎƺ ǣȇɀɎƏƫǣǼǣɎɵ ٢MSIٮ
ǝǣǕǝ٣ً ȅɖɎƏɎǣȒȇɀ ǣȇ Ɏǝƺ ƺɴȒȇɖƬǼƺƏɀƺ ƳȒȅƏǣȇ Ȓǔ DNA ȵȒǼɵȅƺȸƏɀƺ ƺɎƏ 
٢POvE٣ً Ȓȸ ȅɖɎƏɎǣȒȇɀ ǣȇ APOBEC ǔƏȅǣǼɵ ȅƺȅƫƺȸɀ ٠PMIDًאחדדגחבאي PMIDي
 AǼɎƺȸȇƏɎǣɮƺǼɵً ǝǣǕǝ TMB ȅƏɵ ȒƬƬɖȸ Əɀ Ə ȸƺɀɖǼɎ Ȓǔ ƺɴȵȒɀɖȸƺ ɎȒ ١ِ׎׎׎׏ז׏הא
ƺȇɮǣȸȒȇȅƺȇɎƏǼ ƬƏȸƬǣȇȒǕƺȇɀ ǼǣǸƺ ɎȒƫƏƬƬȒ ɀȅȒǸƺ ƏȇƳ ɖǼɎȸƏɮǣȒǼƺɎ ȸƏƳǣƏɎǣȒȇ 
٠PMIDًאחדדגחבאي PMID١ِגגבהד׎חאي WǝǣǼƺ Ɏǝƺ ȅƏǴȒȸǣɎɵ Ȓǔ MSIٮǝǣǕǝ ɎɖȅȒȸɀ 
Əȸƺ ƏǼɀȒ TMBٮǝǣǕǝً ɎɵȵǣƬƏǼǼɵ ȒȇǼɵ Ə ɀɖƫɀƺɎ Ȓǔ TMBٮǝǣǕǝ ɎɖȅȒȸɀ Əȸƺ MSIٮ
ǝǣǕǝ ٠PMID١ِ׏אג׎אגזאي TMB ɮƏǼɖƺɀ ɮƏȸɵ ƫȸȒƏƳǼɵ ƏƬȸȒɀɀ ƳǣǔǔƺȸƺȇɎ ɎɖȅȒȸ 
Ɏɵȵƺɀ ƏȇƳ ȅƏɵ ƏǼɀȒ ǔƏǼǼ ɯǣɎǝǣȇ Ə ƫȸȒƏƳ ȸƏȇǕƺ ǔȒȸ ɎɖȅȒȸɀ Ȓǔ Ɏǝƺ ɀƏȅƺ Ɏɵȵƺً 
Əɀ ƺɴƺȅȵǼǣǔǣƺƳ ƫɵ ƬȒǼȒȸƺƬɎƏǼً ƫǼƏƳƳƺȸً ƺȇƳȒȅƺɎȸǣƏǼ ƬƏȇƬƺȸɀً ƏȇƳ ȅƺǼƏȇȒȅƏ 
٠PMIDًדואאהאחאي PMIDًחדב׏זגזאي PMID١ِ׏אג׎אגזאي TMB ƬȒȸȸƺǼƏɎƺɀ ɯǣɎǝ Ɏǝƺ 
ȇƺȒƏȇɎǣǕƺȇ ǼȒƏƳ ƬƏȸȸǣƺƳ ƫɵ ɎɖȅȒȸ ƬƺǼǼɀً ɯǣɎǝ Ə ǝǣǕǝƺȸ TMB ƺɴȵƺƬɎƺƳ ɎȒ 
ȸƺɀɖǼɎ ǣȇ ǣȇƬȸƺƏɀƺƳ ȇƺȒƏȇɎǣǕƺȇ ȵȸƺɀƺȇɎƏɎǣȒȇ ƫɵ MHC ȵȸȒɎƺǣȇɀ Ȓȇ Ɏǝƺ ɎɖȅȒȸ 
ƬƺǼǼ ɀɖȸǔƏƬƺً ƺȇǝƏȇƬǣȇǕ Ɏǝƺ ȵȸȒƫƏƫǣǼǣɎɵ Ȓǔ ɎɖȅȒȸ ƬƺǼǼ ȸƺƬȒǕȇǣɎǣȒȇ ƏȇƳ 
ƬɵɎȒǼɵɀǣɀ ƫɵ ɎɖȅȒȸٮǣȇǔǣǼɎȸƏɎǣȇǕ ǼɵȅȵǝȒƬɵɎƺɀ ٢TIv٠ ٣PMIDً׎האח׎גדאي PMIDي
 PȸƺǼǣȅǣȇƏȸɵ ƺɮǣƳƺȇƬƺ ɀɖǕǕƺɀɎɀ ɎǝƏɎ ǝǣǕǝ TMB ȅƏɵ ƫƺ Ə ١ِובבחדבהא
ȵȸȒǕȇȒɀɎǣƬ ǔƏƬɎȒȸ ƏɀɀȒƬǣƏɎƺƳ ɯǣɎǝ ǣȅȵȸȒɮƺƳ ȵƏɎǣƺȇɎ ɀɖȸɮǣɮƏǼ ٠PMIDي
 TMB ǣɀ Əȇ ƺȅƺȸǕǣȇǕ ȵȸƺƳǣƬɎǣɮƺ ƏȇƳ ȵȸȒǕȇȒɀɎǣƬ ١ِזגדדהז׎בيPMID ً׎זגוחחהא
ƫǣȒȅƏȸǸƺȸً ɯǣɎǝ ƏƬƬɖȅɖǼƏɎǣȇǕ ƬǼǣȇǣƬƏǼ ƺɮǣƳƺȇƬƺ ɀɖȵȵȒȸɎǣȇǕ Əȇ ƏɀɀȒƬǣƏɎǣȒȇ 
Ȓǔ ǝǣǕǝ TMB ɯǣɎǝ ǣȅȵȸȒɮƺƳ ȸƺɀȵȒȇɀƺ ɎȒ ǣȅȅɖȇƺ ƬǝƺƬǸȵȒǣȇɎ ǣȇǝǣƫǣɎȒȸɀ 
ɀɖƬǝ Əɀ ȇǣɮȒǼɖȅƏƫً ǣȵǣǼǣȅɖȅƏƫً ȵƺȅƫȸȒǼǣɿɖȅƏƫً ƏȇƳ ƏɎƺɿȒǼǣɿɖȅƏƫ ǣȇ 
ƬƏȇƬƺȸ Ɏɵȵƺɀ ǣȇƬǼɖƳǣȇǕ ȇȒȇٮɀȅƏǼǼ ƬƺǼǼ ǼɖȇǕ ƬƏȇƬƺȸً ȅƺǼƏȇȒȅƏً ƏȇƳ 
ɖȸȒɎǝƺǼǣƏǼ ƬƏȸƬǣȇȒȅƏ ٠PMIDًדד׏דחב׎בي PMIDًהזבדבזזאي PMIDًובבחדבהאي 
PMIDً׎ו׎דהודאي PMIDًהגדאדחהאي PMID١ِזגזזדהחאي PDٮv׏ ƺɴȵȸƺɀɀǣȒȇ ƏȇƳ 
TMB ɀɎƏɎɖɀ ǝƏɮƺ ƫƺƺȇ ƳƺȅȒȇɀɎȸƏɎƺƳ ɎȒ ƫƺ ǣȇƳƺȵƺȇƳƺȇɎ ƫǣȒȅƏȸǸƺȸɀ ɯǣɎǝ 
ɮƏǼɖƺ ǔȒȸ ȵȸƺƳǣƬɎǣȇǕ ǣȅȅɖȇȒɎǝƺȸƏȵɵ ȸƺɀȵȒȇɀƺ ٠PMIDًהגחדחז׎בي PMIDي
١ِדגזזדהחאيPMID ً׎גהובבחאيPMID ًזא׏ודהחא

Gƺȇƺ EGFR
VƏȸǣƏɎǣȒȇ ٮ

EɴȒȇ ׏א
NɖƬǼƺȒɎǣƳƺ NMٗيדِזאאד׎׎

ǕِגאדחדאדדTڽC
ƬِאזדאTڽC

AȅǣȇȒ AƬǣƳ ȵِv׏הזP
FɖȇƬɎǣȒȇ ǕƏǣȇ

AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ ȸƺƏƳɀ٣ ה׏ו ٢Ȓǔ ۏאזِו
CǼƏɀɀǣǔǣƬƏɎǣȒȇ Tǣƺȸ אC

AɀɀƺɀɀȅƺȇɎ LǣǸƺǼɵ PƏɎǝȒǕƺȇǣƬ

IȇɎƺȸȵȸƺɎƏɎǣȒȇ
EGFb ǣɀ Əȇ ȒȇƬȒǕƺȇƺ ǣȇɮȒǼɮƺƳ ǣȇ ƬƺǼǼ ǕȸȒɯɎǝ ƏȇƳ ƳǣǔǔƺȸƺȇɎǣƏɎǣȒȇ ɎǝȸȒɖǕǝ 
ƏƬɎǣɮƏɎǣȒȇ Ȓǔ Ɏǝƺ PIבKٖAKTٖMTOb ƏȇƳ bASٖbAFٖMAPK ȵƏɎǝɯƏɵɀ ١ِחב٠ 
AȅȵǼǣǔǣƬƏɎǣȒȇً ǕƏǣȇٮȒǔٮǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀً ƏȇƳ ȵȸȒɎƺǣȇ ȒɮƺȸƺɴȵȸƺɀɀǣȒȇ 
ƬƏɖɀƺ EGFb ƏƬɎǣɮƏɎǣȒȇ ١ِ׏ג ًהב ًבד ًזא٠ EGFb ȅɖɎƏɎǣȒȇɀ Əȸƺ ȸƺȵȒȸɎƺƳ ɎȒ ƫƺ 
ȅɖɎɖƏǼǼɵ ƺɴƬǼɖɀǣɮƺ ɯǣɎǝ AvK ȸƺƏȸȸƏȇǕƺȅƺȇɎɀ ƏȇƳ KbAS ȅɖɎƏɎǣȒȇɀ ǣȇ ȇȒȇٮ
ɀȅƏǼǼ ƬƺǼǼ ǼɖȇǕ ƬƏȇƬƺȸ ١ِבג ًאג ًה׏٠

Gƺȇƺ ALK
VƏȸǣƏɎǣȒȇ ٮ

IȇɎƺȸȵȸƺɎƏɎǣȒȇ
AvK ǣɀ Əȇ ȒȇƬȒǕƺȇƺ ǣȇɮȒǼɮƺƳ ǣȇ ƬƺǼǼ ȵȸȒǼǣǔƺȸƏɎǣȒȇ ƏȇƳ ɀɖȸɮǣɮƏǼ ɎǝȸȒɖǕǝ 



bƺȵȒȸɎ DƏɎƺي
DǣƏǕȇȒɀǣɀي

PƏɎǣƺȇɎ NƏȅƺي
AƬƬƺɀɀǣȒȇ IDي ח׏׎אGǼǣȒٗ׏CTCٗBCז׏ٮזוٗוג׏׎ח׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏ٗחבהב׎׏זאה׎ח׏׎א

GǼǣȒƫǼƏɀɎȒȅƏ
MƏȸ ׎א׎א ًו

PƏǕƺ ו Ȓǔ ג׏

EɴȒȇ דא
NɖƬǼƺȒɎǣƳƺ NMٗيדِג׎בג׎׎

ǕِבבואבגחאGڽA
ƬِדדובCڽT

AȅǣȇȒ AƬǣƳ ȵِAאדא׏V
FɖȇƬɎǣȒȇ ǕƏǣȇ

AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ ȸƺƏƳɀ٣ אהב ٢Ȓǔ ۏ׏׎ِז
CǼƏɀɀǣǔǣƬƏɎǣȒȇ Tǣƺȸ ב

AɀɀƺɀɀȅƺȇɎ UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

ƏƬɎǣɮƏɎǣȒȇ Ȓǔ ɀƺɮƺȸƏǼ ȵƏɎǝɯƏɵɀً ǣȇƬǼɖƳǣȇǕ Ɏǝƺ bASٖbAFٖMEK ƏȇƳ PIבKٖAKT
ٖMTOb ȵƏɎǝɯƏɵɀ ١ِדב٠ GƏǣȇٮȒǔٮǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀ ƏȇƳ ǔɖɀǣȒȇɀ ƬƏɖɀƺ AvK 
ƏƬɎǣɮƏɎǣȒȇ ١ِבא ًא ً׏׏٠

Gƺȇƺ ALK
VƏȸǣƏɎǣȒȇ ٮ

EɴȒȇ ד׏
NɖƬǼƺȒɎǣƳƺ NMٗيדِג׎בג׎׎

Ǖِב׏בדדגחאAڽG
ƬِחזגאTڽC

AȅǣȇȒ AƬǣƳ ȵِM׎בזT
FɖȇƬɎǣȒȇ ǼȒɀɀ

AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ ȸƺƏƳɀ٣ ו׏ב ٢Ȓǔ ۏגחِה
CǼƏɀɀǣǔǣƬƏɎǣȒȇ Tǣƺȸ ב

AɀɀƺɀɀȅƺȇɎ UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

IȇɎƺȸȵȸƺɎƏɎǣȒȇ
AvK ǣɀ Əȇ ȒȇƬȒǕƺȇƺ ǣȇɮȒǼɮƺƳ ǣȇ ƬƺǼǼ ȵȸȒǼǣǔƺȸƏɎǣȒȇ ƏȇƳ ɀɖȸɮǣɮƏǼ ɎǝȸȒɖǕǝ 
ƏƬɎǣɮƏɎǣȒȇ Ȓǔ ɀƺɮƺȸƏǼ ȵƏɎǝɯƏɵɀً ǣȇƬǼɖƳǣȇǕ Ɏǝƺ bASٖbAFٖMEK ƏȇƳ PIבKٖAKT
ٖMTOb ȵƏɎǝɯƏɵɀ ١ِדב٠ GƏǣȇٮȒǔٮǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀ ƏȇƳ ǔɖɀǣȒȇɀ ƬƏɖɀƺ AvK 
ƏƬɎǣɮƏɎǣȒȇ ١ِבא ًא ً׏׏٠

Gƺȇƺ EGFR
VƏȸǣƏɎǣȒȇ ٮ

EɴȒȇ ג
NɖƬǼƺȒɎǣƳƺ NMٗيדِזאאד׎׎

Ǖِחדבג׏אדדTڽA
ƬِדזגTڽA

AȅǣȇȒ AƬǣƳ ȵِIאה׏N
FɖȇƬɎǣȒȇ ǼȒɀɀ

AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ ȸƺƏƳɀ٣ ׏אה ٢Ȓǔ ۏההِח
CǼƏɀɀǣǔǣƬƏɎǣȒȇ Tǣƺȸ ב

AɀɀƺɀɀȅƺȇɎ UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

IȇɎƺȸȵȸƺɎƏɎǣȒȇ
EGFb ǣɀ Əȇ ȒȇƬȒǕƺȇƺ ǣȇɮȒǼɮƺƳ ǣȇ ƬƺǼǼ ǕȸȒɯɎǝ ƏȇƳ ƳǣǔǔƺȸƺȇɎǣƏɎǣȒȇ ɎǝȸȒɖǕǝ 
ƏƬɎǣɮƏɎǣȒȇ Ȓǔ Ɏǝƺ PIבKٖAKTٖMTOb ƏȇƳ bASٖbAFٖMAPK ȵƏɎǝɯƏɵɀ ١ِחב٠ 
AȅȵǼǣǔǣƬƏɎǣȒȇً ǕƏǣȇٮȒǔٮǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀً ƏȇƳ ȵȸȒɎƺǣȇ ȒɮƺȸƺɴȵȸƺɀɀǣȒȇ 
ƬƏɖɀƺ EGFb ƏƬɎǣɮƏɎǣȒȇ ١ِ׏ג ًהב ًבד ًזא٠ EGFb ȅɖɎƏɎǣȒȇɀ Əȸƺ ȸƺȵȒȸɎƺƳ ɎȒ ƫƺ 
ȅɖɎɖƏǼǼɵ ƺɴƬǼɖɀǣɮƺ ɯǣɎǝ AvK ȸƺƏȸȸƏȇǕƺȅƺȇɎɀ ƏȇƳ KbAS ȅɖɎƏɎǣȒȇɀ ǣȇ ȇȒȇٮ
ɀȅƏǼǼ ƬƺǼǼ ǼɖȇǕ ƬƏȇƬƺȸ ١ِבג ًאג ًה׏٠

Gƺȇƺ ERBB׬
VƏȸǣƏɎǣȒȇ ٮ

EɴȒȇ א
NɖƬǼƺȒɎǣƳƺ NMٗيבِאזח׏׎׎

Ǖِ׏גדווגהדCڽT
ƬِחזCڽT

AȅǣȇȒ AƬǣƳ ȵِP׎בv
FɖȇƬɎǣȒȇ ȇȒȸȅƏǼ

AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ ȸƺƏƳɀ٣ ב׏ב ٢Ȓǔ ۏ׎ِהב
CǼƏɀɀǣǔǣƬƏɎǣȒȇ Tǣƺȸ ב

AɀɀƺɀɀȅƺȇɎ UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

IȇɎƺȸȵȸƺɎƏɎǣȒȇ
EbBBב ǣɀ Ə ȸƺƬƺȵɎȒȸ ɎɵȸȒɀǣȇƺ ǸǣȇƏɀƺ ǣȇɮȒǼɮƺƳ ǣȇ ƬƺǼǼ ǕȸȒɯɎǝ ƏȇƳ 
ȵȸȒǼǣǔƺȸƏɎǣȒȇ ɎǝȸȒɖǕǝ ƏƬɎǣɮƏɎǣȒȇ Ȓǔ Ɏǝƺ bASٖbAFٖMAPK ƏȇƳ PIבKٖAKT
ٖMTOb ȵƏɎǝɯƏɵɀ ١ِהג ًדד٠ AȅȵǼǣǔǣƬƏɎǣȒȇً ǕƏǣȇٮȒǔٮǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀ ƏȇƳ 
ȵȸȒɎƺǣȇ ȒɮƺȸƺɴȵȸƺɀɀǣȒȇ ƬƏɖɀƺ EbBBב ƏƬɎǣɮƏɎǣȒȇ ١ِחג ًחא ًוא٠

Gƺȇƺ ERBB׬
VƏȸǣƏɎǣȒȇ ٮ

EɴȒȇ ז
NɖƬǼƺȒɎǣƳƺ NMٗيבِאזח׏׎׎

Ǖِח׏גאזגהדTڽC

IȇɎƺȸȵȸƺɎƏɎǣȒȇ
EbBBב ǣɀ Ə ȸƺƬƺȵɎȒȸ ɎɵȸȒɀǣȇƺ ǸǣȇƏɀƺ ǣȇɮȒǼɮƺƳ ǣȇ ƬƺǼǼ ǕȸȒɯɎǝ ƏȇƳ 
ȵȸȒǼǣǔƺȸƏɎǣȒȇ ɎǝȸȒɖǕǝ ƏƬɎǣɮƏɎǣȒȇ Ȓǔ Ɏǝƺ bASٖbAFٖMAPK ƏȇƳ PIבKٖAKT
ٖMTOb ȵƏɎǝɯƏɵɀ ١ِהג ًדד٠ AȅȵǼǣǔǣƬƏɎǣȒȇً ǕƏǣȇٮȒǔٮǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀ ƏȇƳ 
ȵȸȒɎƺǣȇ ȒɮƺȸƺɴȵȸƺɀɀǣȒȇ ƬƏɖɀƺ EbBBב ƏƬɎǣɮƏɎǣȒȇ ١ِחג ًחא ًוא٠



bƺȵȒȸɎ DƏɎƺي
DǣƏǕȇȒɀǣɀي

PƏɎǣƺȇɎ NƏȅƺي
AƬƬƺɀɀǣȒȇ IDي ח׏׎אGǼǣȒٗ׏CTCٗBCז׏ٮזוٗוג׏׎ח׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏ٗחבהב׎׏זאה׎ח׏׎א

GǼǣȒƫǼƏɀɎȒȅƏ
MƏȸ ׎א׎א ًו

PƏǕƺ ז Ȓǔ ג׏

ƬِוהחTڽC
AȅǣȇȒ AƬǣƳ ȵِCבאבb

FɖȇƬɎǣȒȇ ǼȒɀɀ
AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ ȸƺƏƳɀ٣ ובג ٢Ȓǔ ۏב׎ِד

CǼƏɀɀǣǔǣƬƏɎǣȒȇ Tǣƺȸ ב
AɀɀƺɀɀȅƺȇɎ UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

Gƺȇƺ KIT
VƏȸǣƏɎǣȒȇ ٮ

EɴȒȇ ׏׏
NɖƬǼƺȒɎǣƳƺ NMٗيאِאאא׎׎׎

Ǖِז׎הבחדדדGڽA
Ƭِגוה׏GڽA

AȅǣȇȒ AƬǣƳ ȵِKזדדK
FɖȇƬɎǣȒȇ ȇȒȸȅƏǼ

AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ ȸƺƏƳɀ٣ ׏גח ٢Ȓǔ ۏ׎ِו׏
CǼƏɀɀǣǔǣƬƏɎǣȒȇ Tǣƺȸ ב

AɀɀƺɀɀȅƺȇɎ UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

IȇɎƺȸȵȸƺɎƏɎǣȒȇ
KIT ǣɀ Əȇ ȒȇƬȒǕƺȇƺ ǣȇɮȒǼɮƺƳ ǣȇ ƬƺǼǼ ȵȸȒǼǣǔƺȸƏɎǣȒȇ ƏȇƳ ɀɖȸɮǣɮƏǼ ɎǝȸȒɖǕǝ 
ƏƬɎǣɮƏɎǣȒȇ Ȓǔ bASٖbAFٖMAPK ƏȇƳ PIבKٖAKTٖMTOb ȵƏɎǝɯƏɵɀ ١ِב׏٠ 
AȅȵǼǣǔǣƬƏɎǣȒȇً ǕƏǣȇٮȒǔٮǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀً ƏȇƳ ȵȸȒɎƺǣȇ ȒɮƺȸƺɴȵȸƺɀɀǣȒȇ 
ƬƏɖɀƺ KIT ƏƬɎǣɮƏɎǣȒȇ ١ِז ًאא ًז׏٠

Gƺȇƺ KIT
VƏȸǣƏɎǣȒȇ ٮ

EɴȒȇ ׏א
NɖƬǼƺȒɎǣƳƺ NMٗيאِאאא׎׎׎

Ǖِ׏ההג׎הדדAڽC
ƬِחהזאAڽC

AȅǣȇȒ AƬǣƳ ȵِIודחv
FɖȇƬɎǣȒȇ ȇȒȸȅƏǼ

AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ ȸƺƏƳɀ٣ ו׏׎׏ ٢Ȓǔ ۏחהِה
CǼƏɀɀǣǔǣƬƏɎǣȒȇ Tǣƺȸ ב

AɀɀƺɀɀȅƺȇɎ UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

IȇɎƺȸȵȸƺɎƏɎǣȒȇ
KIT ǣɀ Əȇ ȒȇƬȒǕƺȇƺ ǣȇɮȒǼɮƺƳ ǣȇ ƬƺǼǼ ȵȸȒǼǣǔƺȸƏɎǣȒȇ ƏȇƳ ɀɖȸɮǣɮƏǼ ɎǝȸȒɖǕǝ 
ƏƬɎǣɮƏɎǣȒȇ Ȓǔ bASٖbAFٖMAPK ƏȇƳ PIבKٖAKTٖMTOb ȵƏɎǝɯƏɵɀ ١ِב׏٠ 
AȅȵǼǣǔǣƬƏɎǣȒȇً ǕƏǣȇٮȒǔٮǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀً ƏȇƳ ȵȸȒɎƺǣȇ ȒɮƺȸƺɴȵȸƺɀɀǣȒȇ 
ƬƏɖɀƺ KIT ƏƬɎǣɮƏɎǣȒȇ ١ِז ًאא ًז׏٠

Gƺȇƺ NRAS
VƏȸǣƏɎǣȒȇ ٮ

EɴȒȇ א
NɖƬǼƺȒɎǣƳƺ NMٗيדِגאדא׎׎

Ǖِהבוזדאד׏׏TڽC
ƬِהגAڽG

AȅǣȇȒ AƬǣƳ ȵِKה׏E
FɖȇƬɎǣȒȇ ǼȒɀɀ

AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ ȸƺƏƳɀ٣ בזזג ٢Ȓǔ ۏא׏ِג
CǼƏɀɀǣǔǣƬƏɎǣȒȇ Tǣƺȸ ב

AɀɀƺɀɀȅƺȇɎ UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

IȇɎƺȸȵȸƺɎƏɎǣȒȇ
NbAS ǣɀ Əȇ ȒȇƬȒǕƺȇƺ ǣȇɮȒǼɮƺƳ ǣȇ ƬƺǼǼ ɀɖȸɮǣɮƏǼ ƏȇƳ ȵȸȒǼǣǔƺȸƏɎǣȒȇ ɎǝȸȒɖǕǝ 
ƏƬɎǣɮƏɎǣȒȇ Ȓǔ bASٖbAFٖMAPK ƏȇƳ PIבKٖAKTٖMTOb ȵƏɎǝɯƏɵɀ ١ِ׏ב٠ GƏǣȇٮȒǔٮ
ǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀ ƬƏɖɀƺ NbAS ƏƬɎǣɮƏɎǣȒȇ ١ِ׎ג٠

Gƺȇƺ NRAS
VƏȸǣƏɎǣȒȇ ٮ

EɴȒȇ א
NɖƬǼƺȒɎǣƳƺ NMٗيדِגאדא׎׎

Ǖِבהוזדאד׏׏CڽG
Ƭِח׏GڽC

AȅǣȇȒ AƬǣƳ ȵِVוv
FɖȇƬɎǣȒȇ ǼȒɀɀ

IȇɎƺȸȵȸƺɎƏɎǣȒȇ
NbAS ǣɀ Əȇ ȒȇƬȒǕƺȇƺ ǣȇɮȒǼɮƺƳ ǣȇ ƬƺǼǼ ɀɖȸɮǣɮƏǼ ƏȇƳ ȵȸȒǼǣǔƺȸƏɎǣȒȇ ɎǝȸȒɖǕǝ 
ƏƬɎǣɮƏɎǣȒȇ Ȓǔ bASٖbAFٖMAPK ƏȇƳ PIבKٖAKTٖMTOb ȵƏɎǝɯƏɵɀ ١ِ׏ב٠ GƏǣȇٮȒǔٮ
ǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀ ƬƏɖɀƺ NbAS ƏƬɎǣɮƏɎǣȒȇ ١ِ׎ג٠



bƺȵȒȸɎ DƏɎƺي
DǣƏǕȇȒɀǣɀي

PƏɎǣƺȇɎ NƏȅƺي
AƬƬƺɀɀǣȒȇ IDي ח׏׎אGǼǣȒٗ׏CTCٗBCז׏ٮזוٗוג׏׎ח׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏ٗחבהב׎׏זאה׎ח׏׎א

GǼǣȒƫǼƏɀɎȒȅƏ
MƏȸ ׎א׎א ًו

PƏǕƺ ח Ȓǔ ג׏

AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ ȸƺƏƳɀ٣ וה׏ג ٢Ȓǔ ۏ׎ِב׏
CǼƏɀɀǣǔǣƬƏɎǣȒȇ Tǣƺȸ ב

AɀɀƺɀɀȅƺȇɎ UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

Gƺȇƺ NRAS
VƏȸǣƏɎǣȒȇ ٮ

EɴȒȇ א
NɖƬǼƺȒɎǣƳƺ NMٗيדِגאדא׎׎

Ǖِדחוזדאד׏׏GڽC
Ƭِג׏ٮCڽG

AȅǣȇȒ AƬǣƳ
FɖȇƬɎǣȒȇ ȇȒȸȅƏǼ

AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ ȸƺƏƳɀ٣ בוח׏ ٢Ȓǔ ۏוגِד
CǼƏɀɀǣǔǣƬƏɎǣȒȇ Tǣƺȸ ב

AɀɀƺɀɀȅƺȇɎ UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

IȇɎƺȸȵȸƺɎƏɎǣȒȇ
NbAS ǣɀ Əȇ ȒȇƬȒǕƺȇƺ ǣȇɮȒǼɮƺƳ ǣȇ ƬƺǼǼ ɀɖȸɮǣɮƏǼ ƏȇƳ ȵȸȒǼǣǔƺȸƏɎǣȒȇ ɎǝȸȒɖǕǝ 
ƏƬɎǣɮƏɎǣȒȇ Ȓǔ bASٖbAFٖMAPK ƏȇƳ PIבKٖAKTٖMTOb ȵƏɎǝɯƏɵɀ ١ِ׏ב٠ GƏǣȇٮȒǔٮ
ǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀ ƬƏɖɀƺ NbAS ƏƬɎǣɮƏɎǣȒȇ ١ِ׎ג٠

Gƺȇƺ PIK׬CA
VƏȸǣƏɎǣȒȇ ٮ

EɴȒȇ ה
NɖƬǼƺȒɎǣƳƺ NMٗيגِז׏אה׎׎

Ǖِאחבאאחזו׏GڽA
Ƭِה׏ڷדג׏׏GڽA

AȅǣȇȒ AƬǣƳ
FɖȇƬɎǣȒȇ ȇȒȸȅƏǼ

AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ ȸƺƏƳɀ٣ הוה ٢Ȓǔ ۏ׏דِה
CǼƏɀɀǣǔǣƬƏɎǣȒȇ Tǣƺȸ ב

AɀɀƺɀɀȅƺȇɎ UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

IȇɎƺȸȵȸƺɎƏɎǣȒȇ
PIKבCA ǣɀ Əȇ ȒȇƬȒǕƺȇƺ ǣȇɮȒǼɮƺƳ ǣȇ ƬƺǼǼ ǕȸȒɯɎǝً ƏȵȒȵɎȒɀǣɀً ɎȸƏȇɀǔȒȸȅƏɎǣȒȇً 
ȅȒɎǣǼǣɎɵً ƏȇƳ ƏƳǝƺɀǣȒȇ ɎǝȸȒɖǕǝ ƏƬɎǣɮƏɎǣȒȇ Ȓǔ Ɏǝƺ PIבKٖAKTٖMTOb ȵƏɎǝɯƏɵ 
 ǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀً ƏȅȵǼǣǔǣƬƏɎǣȒȇً ƏȇƳ ȵȸȒɎƺǣȇٮȒǔٮGƏǣȇ ١ِזג ًד׏ ًו٠
ȒɮƺȸƺɴȵȸƺɀɀǣȒȇ ƬƏɖɀƺ PIבK ƏƬɎǣɮƏɎǣȒȇ ١ِ׎ד ًא׏ ًה ًזב٠ PIKבCA ȅɖɎƏɎǣȒȇɀ Əȸƺ 
ȸƺȵȒȸɎƺƳ ɎȒ ƫƺ ȅɖɎɖƏǼǼɵ ƺɴƬǼɖɀǣɮƺ ɯǣɎǝ PTEN ȅɖɎƏɎǣȒȇɀ ١ِב ًוב٠

Gƺȇƺɀ TƺɀɎƺƳ
TƺɀɎ ǣȇǔȒȸȅƏɎǣȒȇ ɀɖƬǝ Əɀ Ǖƺȇƺ ȇƏȅƺ ƏȇƳ ǝȒɎ ɀȵȒɎ ȸƺǕǣȒȇ ƬƏȇ ƫƺ ǣȇƬǼɖƳƺƳ ǣȇ Ɏǝǣɀ ɀƺƬɎǣȒȇ٫

MƺɎǝȒƳɀ ƏȇƳ vǣȅǣɎƏɎǣȒȇɀ

EXAMPvE SɎƏɎƺȅƺȇɎ ǣȇƬǼɖƳǣȇǕ ɀƏȅȵǼƺ Ɏɵȵƺ ٢FFPEً ƺɎƬ٣ً ȅƺɎǝȒƳ Ȓǔ ƺɴɎȸƏƬɎǣȒȇً ƏȅȵǼǣǔǣƬƏɎǣȒȇ ȸƺƏƬɎǣȒȇɀً ȵƏȇƺǼ ɎƏȸǕƺɎƺƳ 
ȸƺǕǣȒȇɀً ɀƺȷɖƺȇƬǣȇǕ ɎƺƬǝȇȒǼȒǕɵً ƺɎƬِ AƳƳǣɎǣȒȇƏǼǼɵً Ə ƳƺɀƬȸǣȵɎǣȒȇ Ȓǔ Ɏǝƺ ƳƏɎƏ ƏȇƏǼɵɀǣɀ ɀȒǔɎɯƏȸƺ٢ɀ٣ً ǕƺȇȒȅƺ Ȓǔ ȸƺǔƺȸƺȇƬƺ 
ƏȇƳ Ɏǝƺ ɀƺȇɀǣɎǣɮǣɎɵ Ȓǔ Ɏǝƺ ȅƺɎǝȒƳɀ ɀǝȒɖǼƳ ƫƺ ƳƺɀƬȸǣƫƺƳِ

 ǣɀ Ə ɮƏȸǣƏȇɎ ƏȇƏǼɵɀǣɀً ǣȇɎƺȸȵȸƺɎƏɎǣȒȇ ƏȇƳ ƳƺƬǣɀǣȒȇ ɀɖȵȵȒȸɎ ɎȒȒǼ ǔȒȸ ȸƺɀƺƏȸƬǝ ƏȇƳ ƬǼǣȇǣƬƏǼ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎ ٢QCI ٣
ǼƏƫɀ ƏȇƏǼɵɿǣȇǕ ǝɖȅƏȇ ǕƺȇƺɎǣƬɀ ƳƏɎƏ ƏȇƳ ǣɀ ȇȒɎ ǣȇɎƺȇƳƺƳ ɎȒ ƫƺ ɖɀƺƳ ǔȒȸ ƳǣƏǕȇȒɀɎǣƬ ȵɖȸȵȒɀƺɀِ QCI IȇɎƺȸȵȸƺɎ ɀȒǔɎɯƏȸƺ 
ǣȇƬǼɖƳƺɀ Ɏǝƺ ǔȒǼǼȒɯǣȇǕ ɖȇƳƺȸǼɵǣȇǕ ƳƏɎƏƫƏɀƺɀً ƳƏɎƏ ȸƺǔƺȸƺȇƬƺ ɀƺɎɀ ƏȇƳ ɎȒȒǼɀٕ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎٮIȇɎƺȸȵȸƺɎ 
 EVS ٣ًדאٮח׎ٮח׏׎א٢ AǼǼƺǼƺ FȸƺȷɖƺȇƬɵ CȒȅȅɖȇǣɎɵ ٣ًגِ׏٢ɮ CADD ȸƺǼƺƏɀƺ٣ًٮ٢K IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ ٣ًהאא׎׎א׎אِהِד٢
٢ESP׎׎דהSIٮV٣ًא bƺǔɀƺȷ Gƺȇƺ MȒƳƺǼ ٣ًד׎ٮא׎ٮח׏׎א٢ JASPAb ٣ً׏׏ٮב׏׎א٢ IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ SȇƏȵɀǝȒɎ TǣȅƺɀɎƏȅȵ 
 ȸƺǼƺƏɀƺ٣ًٮ٢K CǼǣȇǣƬƏǼ TȸǣƏǼɀ ٣ًו׎ٮא׏׎א٢ ח׏VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕ ٣ًו׎ٮא׏׎א٢ ז׏VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕ ٣ً׎ِ׏׎يובيא׏ ׏אٮא׎ٮ׎א׎א٢
PȒǼɵPǝƺȇ٢ אٮɮ׎׎׎׏ ٣ًאِאِא GƺȇȒȅƺ FȸƺȷɖƺȇƬɵ ٢ȵǝƏɀƺבɮדƫ٣ً EɴAC ٣ً׏ِבِ׎٢ ǣɮƏ ٢NȒɮ זאيא׏ ח׏ ǣɮƏِ׎׎א׏ِ׎ِ׏ٮǴƏȸ٣ً PǝɵǼȒP ǝǕז׏ 
 ًהא ٢MƏɵ OMIM ٣ًבِד٢ CƺȇɎȒMD ٣ًחא ٢bƺǼƺƏɀƺ GENCODE ٣ًאِו٢ TƏȸǕƺɎSƬƏȇ ٣ً׏ד׏٢ DƫSNP ٣ً׏׏ٮח׎׎א٢ ח׏PǝɵǼȒP ǝǕ ٣ً׏׏ٮח׎׎א٢
 ٣ًחז٢ɮ COSMIC ٣ًד׏ٮד׎ٮה׏׎א٢ DGV ٣ًד׎ٮה׎ٮח׏׎א٢ CǼǣȇɮƏȸ ٣ًד׎ٮח׎ٮב׏׎א٢ TCGA ٣ًבאٮא׎ٮה׏׎א٢ BSIFT ٣ً׏ِ׏ِא٢ ǕȇȒȅAD ٣ًו׏׎א
HGMD ٣ًאِח׏׎א٢ SIFTגG ٣באٮא׎ٮה׏׎א٢
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bƺȵȒȸɎ DƏɎƺي
DǣƏǕȇȒɀǣɀي

PƏɎǣƺȇɎ NƏȅƺي
AƬƬƺɀɀǣȒȇ IDي ח׏׎אGǼǣȒٗ׏CTCٗBCז׏ٮזוٗוג׏׎ח׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏ٗחבהב׎׏זאה׎ח׏׎א

GǼǣȒƫǼƏɀɎȒȅƏ
MƏȸ ׎א׎א ًו

PƏǕƺ ׎׏ Ȓǔ ג׏

  ِ׏

  ِא

  ِב

  ِג

  ِד

CǼǣȇǣƬƏǼ SǣǕȇǣǔǣƬƏȇƬƺ Ȓǔ VƏȸǣƏȇɎɀ BƏɀƺƳ Ȓȇ AMP ٖ ASCO ٖ CAP GɖǣƳƺǼǣȇƺɀن

SɎȸȒȇǕ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ ׏A

ى BǣȒȅƏȸǸƺȸ ȵȸƺƳǣƬɎɀ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Əȇ FDA Ȓȸ EMA ƏȵȵȸȒɮƺƳ ɎǝƺȸƏȵɵً ƏƬƬȒȸƳǣȇǕ 

ɎȒ ƳȸɖǕ ǼƏƫƺǼ Ȓȸ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ

ى BǣȒȅƏȸǸƺȸ ǣȇƬǼɖƳƺƳ ǣȇ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ

Tǣƺȸ ׏B

ى BǣȒȅƏȸǸƺȸ ȵȸƺƳǣƬɎɀ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Ə ɎǝƺȸƏȵɵ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɯƺǼǼٮ

ȵȒɯƺȸƺƳ ɀɎɖƳǣƺɀ

ى BǣȒȅƏȸǸƺȸ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɯƺǼǼٮȵȒɯƺȸƺƳ ɀɎɖƳǣƺɀ

PȒɎƺȇɎǣƏǼ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ אC

ى BǣȒȅƏȸǸƺȸ ǣɀ ƏɀɀȒƬǣƏɎƺƳ ɯǣɎǝ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Əȇ FDA Ȓȸ EMA ƏȵȵȸȒɮƺƳ ɎǝƺȸƏȵɵً 

ƏƬƬȒȸƳǣȇǕ ɎȒ ƳȸɖǕ ǼƏƫƺǼ Ȓȸ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ƫɖɎ ȒȇǼɵ ǔȒȸ ƳǣǔǔƺȸƺȇɎ ƳǣƏǕȇȒɀǣɀ

ى BǣȒȅƏȸǸƺȸ ǣɀ Əȇ ǣȇƬǼɖɀǣȒȇ ƬȸǣɎƺȸǣȒȇ ǔȒȸ Əȇ ƏƬɎǣɮƺ ƬǼǣȇǣƬƏǼ ɎȸǣƏǼ

ى BǣȒȅƏȸǸƺȸ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ƫƏɀƺƳ Ȓȇ ȅɖǼɎǣȵǼƺ ɀȅƏǼǼ ɀɎɖƳǣƺɀ

Tǣƺȸ אD
ى BǣȒȅƏȸǸƺȸ ɀǝȒɯɀ ȵǼƏɖɀǣƫǼƺ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ƫƏɀƺƳ Ȓȇ ƬƏɀƺ Ȓȸ ȵȸƺƬǼǣȇǣƬƏǼ ɀɎɖƳǣƺɀ

ى BǣȒȅƏȸǸƺȸ ȅƏɵ ƏɀɀǣɀɎ ǣȇ ƳǣɀƺƏɀƺ ƳǣƏǕȇȒɀǣɀ Ȓȸ ȵȸȒǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɀȅƏǼǼ ɀɎɖƳǣƺɀ

UȇƬƺȸɎƏǣȇ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ ב ى BǣȒȅƏȸǸƺȸ ǝƏɀ ɖȇƬƺȸɎƏǣȇ ƬǼǣȇǣƬƏǼ ɀǣǕȇǣǔǣƬƏȇƬƺ ƏȇƳ ȇȒɎ ǸȇȒɯȇ ɎȒ ƫƺ ǼǣǸƺǼɵ ƫƺȇǣǕȇ Ȓȸ ƫƺȇǣǕȇ

ȵƳǔٖחٮבאא׎ב٣ה׏٢זוד׏ٮדאד׏ǴȅƳِƏȅǴȵƏɎǝȒǼِȒȸǕٖƏȸɎǣƬǼƺٖS ׎בבבחחואيAƳƏȵɎƺƳ ǔȸȒȅ PMIDنن

SƺǼƺƬɎƺƳ CǣɎƏɎǣȒȇɀ
AǼƺɴƏȇƳȸȒɮ vBً NǣǸٮZƏǣȇƏǼ Sً WƺƳǕƺ DCً AȵƏȸǣƬǣȒ SAً BƺǝǴƏɎǣ Sً BǣƏȇǸǣȇ AVً BǣǕȇƺǼǼ Gbً BȒǼǼǣ Nً BȒȸǕ Aً BȮȸȸƺɀƺȇٮ
DƏǼƺ Avً BȒɵƏɖǼɎ Sً BɖȸǸǝƏȸƳɎ Bً BɖɎǼƺȸ APً CƏǼƳƏɀ Cً DƏɮǣƺɀ Hbً DƺɀȅƺƳɎ Cً EǣǼɀ bً EɵǔǴȜȸƳ JEً FȒƺǸƺȇɀ JAً GȸƺƏɮƺɀ 
Mً HȒɀȒƳƏ Fً HɖɎɎƺȸ Bً IǼǣƬǣƬ Tً IȅƫƺƏɖƳ Sً IȅǣƺǼǣȇɀǸǣ Mً JƟǕƺȸ Nً JȒȇƺɀ DTً JȒȇƺɀ Dً KȇƏȵȵɀǸȒǕ Sً KȒȒǼ Mً vƏǸǝƏȇǣ 
Sbً vȓȵƺɿٮOɎǥȇ Cً MƏȸɎǣȇ Sً Mɖȇɀǝǣ NCً NƏǸƏȅɖȸƏ Hً NȒȸɎǝƬȒɎɎ PAً PƏǴǣƬ Mً PƏȵƏƺȅȅƏȇɖǣǼ Eً PƏȸƏƳǣɀȒ Aً PƺƏȸɀȒȇ 
JVً PɖƺȇɎƺ XSً bƏǣȇƺ Kً bƏȅƏǸȸǣɀǝȇƏ Mً bǣƬǝƏȸƳɀȒȇ Avً bǣƬǝɎƺȸ Jً bȒɀƺȇɀɎǣƺǼ Pً SƬǝǼƺɀȇƺȸ Mً SƬǝɖȅƏƬǝƺȸ TNً SȵƏȇ 
PNً TƺƏǕɖƺ JWً TȒɎȒǸǣ Yً TɖɎɎ ANً VƏǼƳƻɀٮMƏɀ bً ɮƏȇ Bɖɖȸƺȇ MMً ɮƏȇ ٔɎ Vƺƺȸ vً VǣȇƬƺȇɎٮSƏǼȒȅȒȇ Aً WƏƳƳƺǼǼ Nً 
YƏɎƺɀ vbً AɖɀɎȸƏǼǣƏȇ PƏȇƬȸƺƏɎǣƬ CƏȇƬƺȸ GƺȇȒȅƺ IȇǣɎǣƏɎǣɮƺً ICGC BȸƺƏɀɎ CƏȇƬƺȸ CȒȇɀȒȸɎǣɖȅً ICGC MMMvٮSƺȷ 
CȒȇɀȒȸɎǣɖȅً ICGC PƺƳBȸƏǣȇً ZɖƬȅƏȇٮbȒɀɀǣ Jً FɖɎȸƺƏǼ PAً MƬDƺȸȅȒɎɎ Uً vǣƬǝɎƺȸ Pً MƺɵƺȸɀȒȇ Mً GȸǣȅȅȒȇƳ SMً 
SǣƺƫƺȸɎ bً CƏȅȵȒ Eً SǝǣƫƏɎƏ Tً PǔǣɀɎƺȸ SMً CƏȅȵƫƺǼǼ PJً SɎȸƏɎɎȒȇ Mb ٣ב׏׎א٢ SǣǕȇƏɎɖȸƺɀ Ȓǔ ȅɖɎƏɎǣȒȇƏǼ ȵȸȒƬƺɀɀƺɀ ǣȇ 
ǝɖȅƏȇ ƬƏȇƬƺȸِ NƏɎɖȸƺِ ב׏׎א AɖǕ ِ׏אٮד׏גي٣בהגו٢׎׎דٕאא Eȵɖƫ ב׏׎א AɖǕ ٢ ג׏PMID٣אחדדגחבא ي

BȸƺɀǼƺȸ SCً Wƺǣɀƺȸ DAً Hɖɯƺ PJً PƏȸǸ JHً KȸɵɎɀǸƏ Kً bɵǼƺɀ Hً vƏɖƳƺȇɀǼƏǕƺȸ Mً bƏȵȵƏȵȒȸɎ EFً WȒȒƳ ACً MƬGȸƏƳɵ 
PWً HȒǕƏȸɎɵ MDً vȒȇƳȒȇ WBً bƏƳǝƏǸȸǣɀǝȇƏȇ bً vƺȅȅȒȇ MAً MȒɀɀƻ YP ٣ג׏׎א٢ AvK ȅɖɎƏɎǣȒȇɀ ƬȒȇǔƺȸ ƳǣǔǔƺȸƺȇɎǣƏǼ 
ȒȇƬȒǕƺȇǣƬ ƏƬɎǣɮƏɎǣȒȇ ƏȇƳ ɀƺȇɀǣɎǣɮǣɎɵ ɎȒ AvK ǣȇǝǣƫǣɎǣȒȇ ɎǝƺȸƏȵɵ ǣȇ ȇƺɖȸȒƫǼƏɀɎȒȅƏِ CƏȇƬƺȸ CƺǼǼِ ג׏׎א NȒɮ ٮאזהي٣ד٢האٕ׎׏
٣חגוו׏דדא ي٢PMID גח

BȸȒƳƺȸǣƬǸ DKً Dǣ Cً PƏȸȸƺɎɎ TJً SƏȅɖƺǼɀ Ybً Cɖȅȅǣȇɀ JMً MƬvƺȇƳȒȇ bEً FɖǼɎɀ DWً VƺǼƬɖǼƺɀƬɖ VEً BǣǕȇƺȸ DDً YƏȇ 
H ٣ג׎׎א٢ MɖɎƏɎǣȒȇɀ Ȓǔ PIKבCA ǣȇ ƏȇƏȵǼƏɀɎǣƬ ȒǼǣǕȒƳƺȇƳȸȒǕǼǣȒȅƏɀً ǝǣǕǝٮǕȸƏƳƺ ƏɀɎȸȒƬɵɎȒȅƏɀً ƏȇƳ ȅƺƳɖǼǼȒƫǼƏɀɎȒȅƏɀِ 
CƏȇƬƺȸ bƺɀِ ג׎׎א AɖǕ ٢ ׎דٮזג׎דي٣ד׏٢גהٕ׏׎PMID٣׏׎בחזאד׏ ي

CƏȅȵƫƺǼǼ BBً vǣǕǝɎ Nً FƏƫȸǣɿǣȒ Dً ZƏɎɿȅƏȇ Mً FɖǼǣǕȇǣ Fً Ƴƺ BȒȸǴƏ bً DƏɮǣƳɀȒȇ Sً EƳɯƏȸƳɀ Mً EǼɮǣȇ JAً HȒƳƺǼ KPً 
ZƏǝɖȸƏȇƬǣǸ WJً SɖȒ Zً vǣȵȅƏȇ Tً Wǣȅȅƺȸ Kً KȸƏɎɿ CPً BȒɯƺȸɀ DCً vƏƺɎɀƬǝ TWً Dɖȇȇ GPً JȒǝƏȇȇɀ TMً Gȸǣȅȅƺȸ 
Mbً SȅǣȸȇȒɮ IVً vƏȸȒɖƬǝƺ Vً SƏȅɖƺǼ Dً BȸȒȇɀƺȅƏ Aً OɀƫȒȸȇ Mً SɎƺƏȸȇɀ Dً bƏȅƏȇ Pً CȒǼƺ KAً SɎȒȸȅ PBً YƏǼȒȇ Mً 
OȵȒƬǝƺȸ Eً MƏɀȒȇ Gً TǝȒȅƏɀ GAً SƏƫƺǼ Mً GƺȒȸǕƺ Bً ZǣƺǕǼƺȸ DSً vǣȇƳǝȒȸɀɎ Sً IɀɀƏǣ VMً CȒȇɀɎƏȇɎǣȇǣ Sً TȒǼƺƳƏȇȒ Hً 
EǼǝƏɀǣƳ bً FƏȸƏǝ bً Dɮǣȸ bً DǣȸǸɀ Pً HɖƏȇǕ Aً GƏǼƏɎǣ MAً CǝɖȇǕ Jً bƏȅƏɀɯƏȅɵ Vً Iȸɯǣȇ MSً AȸȒȇɀȒȇ Mً DɖȸȇȒ Cً 
TƏɵǼȒȸ MDً bƺƬǝƏɮǣ Gً MƏȸǣɀ JMً BȒɖǔǔƺɎ Eً HƏɯǸǣȇɀ Cً CȒɀɎƺǼǼȒ JFً Mƺɵȇ MSً PɖȸɀƺǼǼ ZFً MƏǼǸǣȇ Dً TƏƫȒȸǣ Uً SǝǼǣƺȇ A 
 Eȵɖƫ ِ׎׏ƺِהד׎׏ٮאג׎׏ي٣ד٢׏ו׏ٕה׏ NȒɮ ו׏׎א CȒȅȵȸƺǝƺȇɀǣɮƺ AȇƏǼɵɀǣɀ Ȓǔ HɵȵƺȸȅɖɎƏɎǣȒȇ ǣȇ HɖȅƏȇ CƏȇƬƺȸِ CƺǼǼِ ٣ו׏׎א٢
٣גגבהד׎חא ي٢PMID ח׏ OƬɎ ו׏׎א

CƏȅȵƺɀƏɎȒ vFً BƏȸȸȒɀȒٮSȒɖɀƏ bً Jǣȅƺȇƺɿ vً CȒȸȸƺƏ Bbً SƏƫƫƏǕƏ Jً HȒǔǔ PMً bƺǣɀ vFً GƏǼƏȇɎƺ PAً CƏȅƏȸǕȒ AA ٣ד׏׎א٢ 
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CƏȅȵƺɀƏɎȒ vFً BƏȸȸȒɀȒٮSȒɖɀƏ bً Jǣȅƺȇƺɿ vً CȒȸȸƺƏ Bbً SƏƫƫƏǕƏ Jً HȒǔǔ PMً bƺǣɀ vFً GƏǼƏȇɎƺ PAً CƏȅƏȸǕȒ AA ٣ד׏׎א٢ 
CȒȅȵȸƺǝƺȇɀǣɮƺ ƬƏȇƬƺȸٮǕƺȇƺ ȵƏȇƺǼɀ ƬƏȇ ƫƺ ɖɀƺƳ ɎȒ ƺɀɎǣȅƏɎƺ ȅɖɎƏɎǣȒȇƏǼ ǼȒƏƳ ƏȇƳ ȵȸƺƳǣƬɎ ƬǼǣȇǣƬƏǼ ƫƺȇƺǔǣɎ ɎȒ PD׏ٮ 
ƫǼȒƬǸƏƳƺ ǣȇ ƬǼǣȇǣƬƏǼ ȵȸƏƬɎǣƬƺِ OȇƬȒɎƏȸǕƺɎِ ד׏׎א OƬɎ ٢ וٮ׏אאגבي٣בב٢הٕואPMID٣גחהחבגהא ي

CƏȇƬƺȸ GƺȇȒȅƺ AɎǼƏɀ bƺɀƺƏȸƬǝ NƺɎɯȒȸǸ ٣׏׏׎א٢ IȇɎƺǕȸƏɎƺƳ ǕƺȇȒȅǣƬ ƏȇƏǼɵɀƺɀ Ȓǔ ȒɮƏȸǣƏȇ ƬƏȸƬǣȇȒȅƏِ NƏɎɖȸƺِ ׏׏׎א 
Jɖȇ ٢ ד׏ٮח׎הي٣בדבו٢גוגٕחאPMID٣דהב׎או׏א ي

CƏȇɎǼƺɵ vC ٣א׎׎א٢ Tǝƺ ȵǝȒɀȵǝȒǣȇȒɀǣɎǣƳƺ ٮבǸǣȇƏɀƺ ȵƏɎǝɯƏɵِ SƬǣƺȇƬƺِ א׎׎א MƏɵ ٢ וٮדדה׏ي٣בודד٢החאٕ׏בPMID٣הז׏׎ג׎א׏ ي

CƏȸɮƏǴƏǼ bDً AȇɎȒȇƺɀƬɖ Cbً WȒǼƬǝȒǸ JDً CǝƏȵȅƏȇ PBً bȒȅƏȇ bAً TƺǣɎƬǝƺȸ Jً PƏȇƏǕƺƏɀ KSً BɖɀƏȅ KJً 
CǝȅǣƺǼȒɯɀǸǣ Bً vɖɎɿǸɵ Jً PƏɮǼǣƬǸ ACً FɖɀƬȒ Aً CƏȇƺ vً TƏǸƺƫƺ Nً VƺȅɖǼƏ Sً BȒɖɮǣƺȸ Nً BƏɀɎǣƏȇ BCً SƬǝɯƏȸɎɿ GK 
٣דזהאגה׏א ي٢PMID גבٮואבאي٣אא٢ד׎בٕז׎ Jɖȇ ׏׏׎א KIT Əɀ Ə ɎǝƺȸƏȵƺɖɎǣƬ ɎƏȸǕƺɎ ǣȇ ȅƺɎƏɀɎƏɎǣƬ ȅƺǼƏȇȒȅƏِ JAMAِ ٣׏׏׎א٢

CǝƏǼȅƺȸɀ Zbً CȒȇȇƺǼǼɵ CFً FƏƫȸǣɿǣȒ Dً GƏɵ vً AǼǣ SMً Eȇȇǣɀ bً SƬǝȸȒƬǸ Aً CƏȅȵƫƺǼǼ Bً SǝǼǣƺȇ Aً CǝȅǣƺǼƺƬǸǣ Jً HɖƏȇǕ 
Fً Hƺ Yً Sɖȇ Jً TƏƫȒȸǣ Uً KƺȇȇƺƳɵ Mً vǣƺƫƺȸ DSً bȒƺǼɀ Sً WǝǣɎƺ Jً OɎɎȒ GAً bȒɀɀ JSً GƏȸȸƏɯƏɵ vً MǣǼǼƺȸ VAً SɎƺȵǝƺȇɀ 
PJً FȸƏȅȵɎȒȇ GM ٣ו׏׎א٢ AȇƏǼɵɀǣɀ Ȓǔ ׎׎׎ً׎׎׏ ǝɖȅƏȇ ƬƏȇƬƺȸ ǕƺȇȒȅƺɀ ȸƺɮƺƏǼɀ Ɏǝƺ ǼƏȇƳɀƬƏȵƺ Ȓǔ ɎɖȅȒȸ ȅɖɎƏɎǣȒȇƏǼ 
ƫɖȸƳƺȇِ GƺȇȒȅƺ MƺƳِ ו׏׎א Aȵȸ ٢ גבي٣׏٢חٕח׏PMID٣׏אג׎אגזא ي

CǝƏȇ TAً YƏȸƬǝȒƏȇ Mً JƏǔǔƺƺ Eً SɯƏȇɎȒȇ Cً QɖƺɿƏƳƏ SAً SɎƺȇɿǣȇǕƺȸ Aً PƺɎƺȸɀ S ٣ח׏׎א٢ DƺɮƺǼȒȵȅƺȇɎ Ȓǔ ɎɖȅȒȸ 
ȅɖɎƏɎǣȒȇ ƫɖȸƳƺȇ Əɀ Əȇ ǣȅȅɖȇȒɎǝƺȸƏȵɵ ƫǣȒȅƏȸǸƺȸي ɖɎǣǼǣɎɵ ǔȒȸ Ɏǝƺ ȒȇƬȒǼȒǕɵ ƬǼǣȇǣƬِ Aȇȇ OȇƬȒǼِ ח׏׎א JƏȇ ٮגגي٣׏٢׎בٕ׏׎
٣דד׏דחב׎ב ي٢PMID הד

Cǝƺȇ Yً TƏǸǣɎƏ Jً CǝȒǣ Yvً KƏɎȒ Mً OǝǣȸƏ Mً SƏȇƏƳƏ Mً WƏȇǕ vً SȒƳƏ Mً KǣǸɖƬǝǣ Aً IǕƏȸƏɀǝǣ Tً NƏǸƏǕƏɯƏȸƏ Aً HƏɵƏɀǝǣ 
Yً MƏȇȒ Hً OǕƏɯƏ S ٣ז׎׎א٢ OȇƬȒǕƺȇǣƬ ȅɖɎƏɎǣȒȇɀ Ȓǔ AvK ǸǣȇƏɀƺ ǣȇ ȇƺɖȸȒƫǼƏɀɎȒȅƏِ NƏɎɖȸƺِ ז׎׎א OƬɎ ي٣ד׏או٢דדגٕה׏
٣גאדבאחז׏ ي٢PMID גٮ׏וח

CǣɿǸȒɮƏ Mً Sɖɀǣȇǣ Aً VƏƬǝƺȸ Sً CǣɿƺȸȒȇٮCǼƏǣȸƏƬ Gً AȇƳȸǣƺɖ Cً DȸǣȒɖƬǝ Kً FȒɖȸȅƺ Eً vǣƳƺȸƺƏɖ bً BǣǉƬǝƺ I ٣א׏׎א٢ PIKבCA 
ȅɖɎƏɎǣȒȇ ǣȅȵƏƬɎ Ȓȇ ɀɖȸɮǣɮƏǼ ǣȇ ƫȸƺƏɀɎ ƬƏȇƬƺȸ ȵƏɎǣƺȇɎɀ ƏȇƳ ǣȇ Ebًُ Pb ƏȇƳ EbBBٮאƫƏɀƺƳ ɀɖƫǕȸȒɖȵɀِ BȸƺƏɀɎ CƏȇƬƺȸ 
bƺɀِ א׏׎א Fƺƫ ي٣׏٢ג׏ٕב׏b٢ זאPMID٣ח׎ז׎בבאא ي

CȒȸǼƺɀɀ Cvً BƏȸȇƺɎɎ CMً HƺǣȇȸǣƬǝ MC ٣׏׏׎א٢ GƏɀɎȸȒǣȇɎƺɀɎǣȇƏǼ ɀɎȸȒȅƏǼ ɎɖȅȒɖȸɀي ȒȸǣǕǣȇ ƏȇƳ ȅȒǼƺƬɖǼƏȸ ȒȇƬȒǼȒǕɵِ NƏɎ 
bƺɮ CƏȇƬƺȸِ ׏׏׎א NȒɮ ٢ זוٮדהזي٣א׏٢׏׏ٕו׏PMID٣׏אגחז׎אא ي

FȒȸƳƺ PMً CǝƏǔɎ JEً SȅǣɎǝ KNً AȇƏǕȇȒɀɎȒɖ Vً CȒɎɎȸƺǼǼ Tbً HƺǼǼȅƏȇȇ MDً ZƏǝɖȸƏǸ Mً YƏȇǕ SCً JȒȇƺɀ Dbً BȸȒƳƺȸǣƬǸ 
Sً BƏɎɎƏǔƏȸƏȇȒ bJً VƺǼƺɿ MJً bƺǸǝɎȅƏȇ Nً OǼƏǝ Zً NƏǣƳȒȒ Jً MƏȸȸȒȇƺ KAً VƺȸƳƺ Fً GɖȒ Hً ZǝƏȇǕ Jً CƏɖɀǝǣ JXً CǝƏȇ 
HYً SǣƳǝȒȅ JWً SƬǝƏȸȵǔ bBً WǝǣɎƺ Jً GƏƫȸǣƺǼɀȒȇ Eً WƏȇǕ Hً bȒɀȇƺȸ Gvً bɖɀƬǝ Vً WȒǼƬǝȒǸ JDً MƺȸǕǝȒɖƫ Tً TƏɖƫƺ 
JMً VƺǼƬɖǼƺɀƬɖ VEً TȒȵƏǼǣƏȇ Svً BȸƏǝȅƺȸ Jbً PƏȸƳȒǼǼ DM ٣ז׏׎א٢ NƺȒƏƳǴɖɮƏȇɎ PD׏ٮ BǼȒƬǸƏƳƺ ǣȇ bƺɀƺƬɎƏƫǼƺ vɖȇǕ 
CƏȇƬƺȸِ N EȇǕǼ J MƺƳِ ז׏׎א MƏɵ ِהזח׏ٮהוח׏ي٣׏א٢זובٕגא Eȵɖƫ ז׏׎א Aȵȸ ٢ ה׏PMID٣זגזזדהחא ي

FȸɖȅƏȇ DAً Mƺɵƺȸɀ bEً CƏȇɎǼƺɵ vC ٣זחח׏٢ PǝȒɀȵǝȒǣȇȒɀǣɎǣƳƺ ǸǣȇƏɀƺɀِ Aȇȇɖ bƺɮ BǣȒƬǝƺȅِ ٢ ו׎דٮ׏זגيוהٕזחח׏PMIDي 
٣דחגחדוח

GƏǣȇȒȸ JFً VƏȸǕǝƺɀƺ AMً Oɖ SHً KƏƫȸƏǴǣ Sً AɯƏƳ MMً KƏɎƏɵƏȅƏ bً PƏɯǼƏǸ Aً MǣȇȒٮKƺȇɖƳɀȒȇ Mً YƺƏȵ BYً bǣƺǼɵ GJً 
IƏǔȸƏɎƺ AJً AȸƬǣǼƏ MEً vƏƳƏȇɵǣ Mً EȇǕƺǼȅƏȇ JAً DǣƏɀٮSƏȇɎƏǕƏɎƏ Dً SǝƏɯ AT ٣ב׏׎א٢ AvK ȸƺƏȸȸƏȇǕƺȅƺȇɎɀ Əȸƺ ȅɖɎɖƏǼǼɵ 
ƺɴƬǼɖɀǣɮƺ ɯǣɎǝ ȅɖɎƏɎǣȒȇɀ ǣȇ EGFb Ȓȸ KbASي Əȇ ƏȇƏǼɵɀǣɀ Ȓǔ בזהً׏ ȵƏɎǣƺȇɎɀ ɯǣɎǝ ȇȒȇٮɀȅƏǼǼ ƬƺǼǼ ǼɖȇǕ ƬƏȇƬƺȸِ CǼǣȇ 
CƏȇƬƺȸ bƺɀِ ב׏׎א AɖǕ ِ׏זٮבואגي٣ד׏٢ח׏ٕ׏׎ Eȵɖƫ ב׏׎א MƏɵ ٢ ׏בPMID٣׏הבחאובא ي

GȒȒƳȅƏȇ AMً KƏɎȒ Sً BƏɿǝƺȇȒɮƏ vً PƏɎƺǼ SPً FȸƏȅȵɎȒȇ GMً MǣǼǼƺȸ Vً SɎƺȵǝƺȇɀ PJً DƏȇǣƺǼɀ GAً KɖȸɿȸȒƬǸ b ٣ו׏׎א٢ 
TɖȅȒȸ MɖɎƏɎǣȒȇƏǼ BɖȸƳƺȇ Əɀ Əȇ IȇƳƺȵƺȇƳƺȇɎ PȸƺƳǣƬɎȒȸ Ȓǔ bƺɀȵȒȇɀƺ ɎȒ IȅȅɖȇȒɎǝƺȸƏȵɵ ǣȇ Dǣɮƺȸɀƺ CƏȇƬƺȸɀِ MȒǼ 
CƏȇƬƺȸ Tǝƺȸِ ו׏׎א NȒɮِٕז׎האٮזחדאي٣׏׏٢ה׏ Eȵɖƫ ו׏׎א AɖǕ ٢ באPMID٣הזבדבזזא ي

HƺǣȇȸǣƬǝ MCً CȒȸǼƺɀɀ Cvً DƺȅƺɎȸǣ GDً BǼƏȇǸƺ CDً ɮȒȇ Mƺǝȸƺȇ Mً JȒƺȇɀɖɖ Hً MƬGȸƺƺɮƺɵ vSً Cǝƺȇ CJً VƏȇ Ƴƺȇ 
AƫƫƺƺǼƺ ADً DȸɖǸƺȸ BJً Kǣƺɀƺ Bً EǣɀƺȇƫƺȸǕ Bً bȒƫƺȸɎɀ PJً SǣȇǕƺȸ Sً FǼƺɎƬǝƺȸ CDً SǣǼƫƺȸȅƏȇ Sً DǣȅǣɎȸǣǴƺɮǣƬ Sً FǼƺɎƬǝƺȸ 
JA ٣ב׎׎א٢ KǣȇƏɀƺ ȅɖɎƏɎǣȒȇɀ ƏȇƳ ǣȅƏɎǣȇǣƫ ȸƺɀȵȒȇɀƺ ǣȇ ȵƏɎǣƺȇɎɀ ɯǣɎǝ ȅƺɎƏɀɎƏɎǣƬ ǕƏɀɎȸȒǣȇɎƺɀɎǣȇƏǼ ɀɎȸȒȅƏǼ ɎɖȅȒȸِ J 
CǼǣȇ OȇƬȒǼِ ב׎׎א DƺƬ ٢ חٮאגבגي٣בא٢׏אٕ׏׎PMID٣באגדגהג׏ ي

HƺǼǼȅƏȇȇ MDً CǣɖǼƺƏȇɖ TEً PǼɖɿƏȇɀǸǣ Aً vƺƺ JSً OɎɎƺȸɀȒȇ GAً AɖƳǣǕǣƺȸٮVƏǼƺɎɎƺ Cً MǣȇƺȇɿƏ Eً vǣȇƏȸƳȒɖ Hً BɖȸǕƺȸɀ Sً 
SƏǼȅƏȇ Pً BȒȸǕǝƏƺǣ Hً bƏȅƏǼǣȇǕƏȅ SSً BȸƏǝȅƺȸ Jً bƺƬǸ Mً OٔBɵȸȇƺ KJً Gƺƺɀƺ WJً Gȸƺƺȇ Gً CǝƏȇǕ Hً 
SɿɖɀɎƏǸȒɯɀǸǣ Jً BǝƏǕƏɮƏɎǝƺƺɀɯƏȸƏȇ Pً HƺƏǼƺɵ Dً Fɖ Yً NƏɎǝƏȇ Fً PƏɿٮAȸƺɀ v ٣ז׏׎א٢ NǣɮȒǼɖȅƏƫ ȵǼɖɀ IȵǣǼǣȅɖȅƏƫ ǣȇ 
vɖȇǕ CƏȇƬƺȸ ɯǣɎǝ Ə HǣǕǝ TɖȅȒȸ MɖɎƏɎǣȒȇƏǼ BɖȸƳƺȇِ N EȇǕǼ J MƺƳِ ז׏׎א MƏɵ ِג׎׏אٮבח׎אي٣אא٢זובٕ׏ב Eȵɖƫ ז׏׎א Aȵȸ ה׏ 
٢PMID٣דגזזדהחא ي

HƺǼǼȅƏȇȇ MDً NƏɎǝƏȇɀȒȇ Tً bǣɿɮǣ Hً CȸƺƺǼƏȇ BCً SƏȇƬǝƺɿٮVƺǕƏ Fً AǝɖǴƏ Aً Nǣ Aً NȒɮǣǸ JBً MƏȇǕƏȸǣȇ vMBً Aƫɖٮ
AǸƺƺǼ Mً vǣɖ Cً SƏɖɎƺȸ Jvً bƺǸǝɎȅƏȇ Nً CǝƏȇǕ Eً CƏǼǼƏǝƏȇ MKً CǝƏǔɎ JEً VȒɀɀ MHً TƺȇƺɎ Mً vǣ XMً CȒɮƺǼǼȒ Kً 
bƺȇȇǣȇǕƺȸ Aً VǣɎƏɿǸƏ Pً Gƺƺɀƺ WJً BȒȸǕǝƏƺǣ Hً bɖƳǣȇ CMً AȇɎȒȇǣƏ SJً SɯƏȇɎȒȇ Cً HƏȅȅƺȸƫƏƬǝƺȸ Jً MƺȸǕǝȒɖƫ Tً 

MƬGȸƏȇƏǝƏȇ Nً SȇɵƳƺȸ Aً WȒǼƬǝȒǸ JD ٣ז׏׎א٢ GƺȇȒȅǣƬ FƺƏɎɖȸƺɀ Ȓǔ bƺɀȵȒȇɀƺ ɎȒ CȒȅƫǣȇƏɎǣȒȇ IȅȅɖȇȒɎǝƺȸƏȵɵ ǣȇ 
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MƬGȸƏȇƏǝƏȇ Nً SȇɵƳƺȸ Aً WȒǼƬǝȒǸ JD ٣ז׏׎א٢ GƺȇȒȅǣƬ FƺƏɎɖȸƺɀ Ȓǔ bƺɀȵȒȇɀƺ ɎȒ CȒȅƫǣȇƏɎǣȒȇ IȅȅɖȇȒɎǝƺȸƏȵɵ ǣȇ 
PƏɎǣƺȇɎɀ ɯǣɎǝ AƳɮƏȇƬƺƳ NȒȇٮSȅƏǼǼٮCƺǼǼ vɖȇǕ CƏȇƬƺȸِ CƏȇƬƺȸ CƺǼǼِ ז׏׎א MƏɵ ِאדזٮבגזي٣ד٢בבٕג׏ƺِג Eȵɖƫ ז׏׎א Aȵȸ א׏ 
٢PMID٣זא׏ודהחא ي

HƺȇƳȸǣǸɀ vEً bȒɖǼƺƏɖ Eً Bƺɀɀƺ B ٣ז׏׎א٢ CǼǣȇǣƬƏǼ ɖɎǣǼǣɎɵ Ȓǔ ɎɖȅȒȸ ȅɖɎƏɎǣȒȇƏǼ ƫɖȸƳƺȇ ǣȇ ȵƏɎǣƺȇɎɀ ɯǣɎǝ ȇȒȇٮɀȅƏǼǼ ƬƺǼǼ 
ǼɖȇǕ ƬƏȇƬƺȸ ɎȸƺƏɎƺƳ ɯǣɎǝ ǣȅȅɖȇȒɎǝƺȸƏȵɵِ TȸƏȇɀǼ vɖȇǕ CƏȇƬƺȸ bƺɀِ ז׏׎א DƺƬٕ٢ ׎ההٮוגהي٣ה٢וPMID٣ח׎וד׎ד׎ב ي

HǣȸȒɎƏ Sً IɀȒɿƏǸǣ Kً MȒȸǣɵƏȅƏ Yً HƏɀǝǣȅȒɎȒ Kً NǣɀǝǣƳƏ Tً IɀǝǣǕɖȸȒ Sً KƏɯƏȇȒ Kً HƏȇƏƳƏ Mً KɖȸƏɎƏ Aً TƏǸƺƳƏ Mً 
MɖǝƏȅȅƏƳ TɖȇǣȒ Gً MƏɎɀɖɿƏɯƏ Yً KƏȇƏǸɖȸƏ Yً SǝǣȇȒȅɖȸƏ Yً KǣɎƏȅɖȸƏ Y ٣זחח׏٢ GƏǣȇٮȒǔٮǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀ Ȓǔ Ƭٮ
ǸǣɎ ǣȇ ǝɖȅƏȇ ǕƏɀɎȸȒǣȇɎƺɀɎǣȇƏǼ ɀɎȸȒȅƏǼ ɎɖȅȒȸɀِ SƬǣƺȇƬƺِ זחח׏ JƏȇ ٢ ׎זٮוודي٣׎דבד٢חואٕבאPMID٣גדזזבגח ي

HȒǼǼƏ Vbً EǼƏȅǣȇ YYً BƏǣǼƺɵ AMً JȒǝȇɀȒȇ AMً vǣɎɿƺȇƫɖȸǕƺȸ BCً KǝȒɎɀǸƏɵƏ YBً SƏȇƬǝƺɿ NSً ZƺȇǕ Jً SǝɖǔƺƏȇ MAً 
SǝƏɯ Kbً MƺȇƳƺǼɀȒǝȇ Jً MǣǼǼɀ GBً MƺȸǣƬٮBƺȸȇɀɎƏȅ Fً SǣȅȒȇ Gb ٣ו׏׎א٢ AvKي Ə ɎɵȸȒɀǣȇƺ ǸǣȇƏɀƺ ɎƏȸǕƺɎ ǔȒȸ ƬƏȇƬƺȸ 
ɎǝƺȸƏȵɵِ CȒǼƳ SȵȸǣȇǕ HƏȸƫ MȒǼ CƏɀƺ SɎɖƳِ ו׏׎א JƏȇٕي٣׏٢בƏ٢ ד׏׏׏׎׎PMID٣זחד׎ד׎זא ي

HȒɯǣɎɎ BEً SǝɖǸǼƏ SAً SǝȒǼǼ vMً bǣɎɎƺȸǝȒɖɀƺ vvً WƏɎǸǣȇɀ JCً bȒƳǣǕ Sً SɎȒɮƺȸ Eً SɎȸǣƬǸǼƏȇƳ KCً DٔAȇƳȸƺƏ ADً Wɖ CJً 
MƏɎɖǼȒȇǣɀ UAً KȒȇɀɎƏȇɎǣȇȒȵȒɖǼȒɀ PA ٣ד׏׎א٢ AɀɀȒƬǣƏɎǣȒȇ Ȓǔ PȒǼɵȅƺȸƏɀƺ ƺٮMɖɎƏɎƺƳ ƏȇƳ MǣƬȸȒɀƏɎƺǼǼǣɎƺٮIȇɀɎƏƫǼƺ 
EȇƳȒȅƺɎȸǣƏǼ CƏȇƬƺȸɀ WǣɎǝ NƺȒƏȇɎǣǕƺȇ vȒƏƳً Nɖȅƫƺȸ Ȓǔ TɖȅȒȸٮIȇǔǣǼɎȸƏɎǣȇǕ vɵȅȵǝȒƬɵɎƺɀً ƏȇƳ EɴȵȸƺɀɀǣȒȇ Ȓǔ PD׏ٮ 
ƏȇƳ PDٮvِ׏ JAMA OȇƬȒǼِ ד׏׎א DƺƬٕ٢ באٮח׏ב׏ي٣ח٢׏PMID٣׎׎׎׏ז׏הא ي

HɖǕȒ Wً ZƏȸƺɎɀǸɵ JMً Sɖȇ vً SȒȇǕ Cً MȒȸƺȇȒ BHً HɖٮvǣƺɀǸȒɮƏȇ Sً BƺȸƺȇɎٮMƏȒɿ Bً PƏȇǕ Jً CǝȅǣƺǼȒɯɀǸǣ Bً Cǝƺȸȸɵ Gً 
SƺǴƏ Eً vȒȅƺǼǣ Sً KȒȇǕ Xً KƺǼǼƺɵ MCً SȒɀȅƏȇ JAً JȒǝȇɀȒȇ DBً bǣƫƏɀ Aً vȒ bS ٣ה׏׎א٢ GƺȇȒȅǣƬ ƏȇƳ TȸƏȇɀƬȸǣȵɎȒȅǣƬ 
FƺƏɎɖȸƺɀ Ȓǔ bƺɀȵȒȇɀƺ ɎȒ AȇɎǣٮPD׏ٮ TǝƺȸƏȵɵ ǣȇ MƺɎƏɀɎƏɎǣƬ MƺǼƏȇȒȅƏِ CƺǼǼِ ה׏׎א MƏȸ ِגגٮדבي٣׏٢דה׏ٕגא Eȵɖƫ ה׏׎א MƏȸ ו׏ 
٢PMID٣׎זגוחחהא ي

IȇȇȒƬƺȇɎǣ Fً Oɖ FSً Qɖ Xً ZƺȅǼƏ TJً NǣƺƳɿɯǣƺƬǸǣ Dً TƏȅ bً MƏǝƏǴƏȇ Sً GȒǼƳƫƺȸǕ bMً BƺȸɎƏǕȇȒǼǼǣ MMً BǼƏȇǸƺ CDً 
SƏȇȒǔǔ Hً AɎǸǣȇɀ Jً PȒǼǣɎƺ Bً VƺȇȒȒǸ APً vƺȇɿ HJً KƏƫƫƏȸƏǝ O ٣ח׏׎א٢ MɖɎƏɎǣȒȇƏǼ AȇƏǼɵɀǣɀ Ȓǔ PƏɎǣƺȇɎɀ WǣɎǝ CȒǼȒȸƺƬɎƏǼ 
CƏȇƬƺȸ ǣȇ CAvGBٖSWOG ד׎ג׎ז IƳƺȇɎǣǔǣƺɀ Nƺɯ bȒǼƺɀ Ȓǔ MǣƬȸȒɀƏɎƺǼǼǣɎƺ IȇɀɎƏƫǣǼǣɎɵ ƏȇƳ TɖȅȒȸ MɖɎƏɎǣȒȇƏǼ BɖȸƳƺȇ ǔȒȸ 
PƏɎǣƺȇɎ OɖɎƬȒȅƺِ J CǼǣȇ OȇƬȒǼِ ח׏׎א MƏɵ ِואא׏ٮו׏א׏ي٣ג׏٢ובٕ׎׏ Eȵɖƫ ח׏׎א MƏȸ ٢ ב׏PMID٣זגדדהז׎ב ي

JƏǣɀɯƏǼ BSً KǼǴƏɮǣȇ NMً SɎƏɯǣɀǸǣ EWً CǝƏȇ Eً PƏȸǣǸǝ Cً DɖȸǣȇƬǸ Sً CǝƏɖƳǝɖȸǣ Sً PɖǴƏȸƏ Kً GɖǣǼǼȒȸɵ Jً EƳǕƏȸ KAً 
JƏȇƏǸǣȸƏȅƏȇ Vً SƬǝȒǼɿ bPً BȒɯȅƏȇ KKً vȒȸƺȇɿȒ Mً vǣ Hً Wɖ Jً YɖƏȇ Wً PƺɎƺȸɀ BAً KƏȇ Zً SɎǣȇɀȒȇ Jً MƏǸ Mً 
MȒƳȸɖɀƏȇ Zً EǣǕƺȇƫȸȒɎ Cً FǣȸƺɀɎƺǣȇ bً SɎƺȸȇ HMً bƏǴƏǼǣȇǕƏȅ Kً SƬǝƏƺǔƺȸ Gً MƺȸƬǝƏȇɎ MAً SǼǣɯǸȒɯɀǸǣ MXً Ƴƺ 
SƏɖɮƏǕƺ FJً SƺɀǝƏǕǣȸǣ S ٣ב׏׎א٢ OȇƬȒǕƺȇǣƬ EbBBב ȅɖɎƏɎǣȒȇɀ ǣȇ ǝɖȅƏȇ ƬƏȇƬƺȸɀِ CƏȇƬƺȸ CƺǼǼِ ב׏׎א MƏɵ ו׏ٮב׎הي٣ד٢באٕב׏ 
٢PMID٣וג׏׎זהבא ي

vɵȇƬǝ TJً BƺǼǼ DWً SȒȸƳƺǼǼƏ bً GɖȸɖƫǝƏǕƏɮƏɎɖǼƏ Sً OǸǣȅȒɎȒ bAً BȸƏȇȇǣǕƏȇ BWً HƏȸȸǣɀ Pvً HƏɀƺȸǼƏɎ SMً SɖȵǸȒ JGً 
HƏǼɖɀǸƏ FGً vȒɖǣɀ DNً CǝȸǣɀɎǣƏȇǣ DCً SƺɎɎǼƺȅƏȇ Jً HƏƫƺȸ DA ٣ג׎׎א٢ AƬɎǣɮƏɎǣȇǕ ȅɖɎƏɎǣȒȇɀ ǣȇ Ɏǝƺ ƺȵǣƳƺȸȅƏǼ ǕȸȒɯɎǝ 
ǔƏƬɎȒȸ ȸƺƬƺȵɎȒȸ ɖȇƳƺȸǼɵǣȇǕ ȸƺɀȵȒȇɀǣɮƺȇƺɀɀ Ȓǔ ȇȒȇٮɀȅƏǼǼٮƬƺǼǼ ǼɖȇǕ ƬƏȇƬƺȸ ɎȒ ǕƺǔǣɎǣȇǣƫِ N EȇǕǼ J MƺƳِ ג׎׎א MƏɵ ٕ׎א
٣בו׎ז׏׏ד׏ ي٢PMID חא Aȵȸ ג׎׎א Eȵɖƫ ِחבٮחא׏אي٣׏א٢׎דב

MƏ Jً vɵɖ Hً HɖƏȇǕ Jً vǣɖ B ٣ג׏׎א٢ TƏȸǕƺɎǣȇǕ Ȓǔ ƺȸƫBב ȸƺƬƺȵɎȒȸ ɎȒ ȒɮƺȸƬȒȅƺ ȸƺɀǣɀɎƏȇƬƺ ǣȇ ƬƏȇƬƺȸ ɎȸƺƏɎȅƺȇɎِ MȒǼ 
CƏȇƬƺȸِ ג׏׎א MƏɵ ِד׎׏يב׏ٕז׎ Eȵɖƫ ג׏׎א MƏɵ ٢ זPMID٣הא׏הזזגא ي

MƺǼƻȇƳƺɿ Bً VƏȇ CƏȅȵƺȇǝȒɖɎ Cً bȒȸǣɮƺ Sً bƺȅȅƺǼǣȇǸ Mً SƏǼȅȒȇ Iً DٔHƏƺȇƺ N ٣ז׏׎א٢ MƺɎǝȒƳɀ Ȓǔ ȅƺƏɀɖȸƺȅƺȇɎ ǔȒȸ 
ɎɖȅȒȸ ȅɖɎƏɎǣȒȇƏǼ ƫɖȸƳƺȇ ǣȇ ɎɖȅȒȸ Ɏǣɀɀɖƺِ TȸƏȇɀǼ vɖȇǕ CƏȇƬƺȸ bƺɀِ ז׏׎א DƺƬٕ٢ וההٮ׏ההي٣ה٢וPMID٣׎׏וד׎ד׎ב ي

PɵǼƏɵƺɮƏٮGɖȵɎƏ Yً GȸƏƫȒƬǸƏ Eً BƏȸٮSƏǕǣ D ٣׏׏׎א٢ bAS ȒȇƬȒǕƺȇƺɀي ɯƺƏɮǣȇǕ Ə ɎɖȅȒȸǣǕƺȇǣƬ ɯƺƫِ NƏɎ bƺɮ CƏȇƬƺȸِ ׏׏׎א 
OƬɎ ٢ גוٮ׏הוي٣׏׏٢׏׏ٕב׏PMID٣גגאבחח׏א ي

bǣɿɮǣ Hً SƏȇƬǝƺɿٮVƺǕƏ Fً vƏ Kً CǝƏɎǣǼƏ Wً JȒȇɀɀȒȇ Pً HƏǼȵƺȇȇɵ Dً PǼȒƳǸȒɯɀǸǣ Aً vȒȇǕ Nً SƏɖɎƺȸ Jvً bƺǸǝɎȅƏȇ Nً 
HȒǼǼȅƏȇȇ Tً SƬǝƏǼȵƺȸ KAً GƏǣȇȒȸ JFً Sǝƺȇ bً Nǣ Aً AȸƫȒɖȸ KCً MƺȸǕǝȒɖƫ Tً WȒǼƬǝȒǸ Jً SȇɵƳƺȸ Aً CǝƏǔɎ JEً Kȸǣɀ MGً 
bɖƳǣȇ CMً SȒƬƬǣ NDً BƺȸǕƺȸ MFً TƏɵǼȒȸ BSً Zƺǝǣȸ Aً SȒǼǣɎ DBً AȸƬǣǼƏ MEً vƏƳƏȇɵǣ Mً bǣƺǼɵ GJً SƬǝɖǼɎɿ Nً HƺǼǼȅƏȇȇ MD 
ٮPȸȒǕȸƏȅȅƺƳ DƺƏɎǝٮƏȇƳ AȇɎǣ ׏ٮ٢PD٣ PȸȒǕȸƏȅȅƺƳ CƺǼǼ DƺƏɎǝٮMȒǼƺƬɖǼƏȸ DƺɎƺȸȅǣȇƏȇɎɀ Ȓǔ bƺɀȵȒȇɀƺ ɎȒ AȇɎǣ ٣ז׏׎א٢
vǣǕƏȇƳ ٢ ׏PDٮv٣׏ BǼȒƬǸƏƳƺ ǣȇ PƏɎǣƺȇɎɀ WǣɎǝ NȒȇٮSȅƏǼǼٮCƺǼǼ vɖȇǕ CƏȇƬƺȸ PȸȒǔǣǼƺƳ WǣɎǝ TƏȸǕƺɎƺƳ NƺɴɎٮGƺȇƺȸƏɎǣȒȇ 
SƺȷɖƺȇƬǣȇǕِ J CǼǣȇ OȇƬȒǼِ ז׏׎א MƏȸ ِ׏גהٮבבהي٣ו٢הבٕ׏׎ Eȵɖƫ ז׏׎א JƏȇ ٢ ה׏PMID٣׎גהובבחא ي

bǣɿɮǣ NAً HƺǼǼȅƏȇȇ MDً SȇɵƳƺȸ Aً KɮǣɀɎƫȒȸǕ Pً MƏǸƏȸȒɮ Vً HƏɮƺǼ JJً vƺƺ Wً YɖƏȇ Jً WȒȇǕ Pً HȒ TSً MǣǼǼƺȸ Mvً 
bƺǸǝɎȅƏȇ Nً MȒȸƺǣȸƏ Avً IƫȸƏǝǣȅ Fً BȸɖǕǕƺȅƏȇ Cً GƏɀȅǣ Bً ZƏȵȵƏɀȒƳǣ bً MƏƺƳƏ Yً SƏȇƳƺȸ Cً GƏȸȒȇ EBً 
MƺȸǕǝȒɖƫ Tً WȒǼƬǝȒǸ JDً SƬǝɖȅƏƬǝƺȸ TNً CǝƏȇ TA ٣ד׏׎א٢ CƏȇƬƺȸ ǣȅȅɖȇȒǼȒǕɵِ MɖɎƏɎǣȒȇƏǼ ǼƏȇƳɀƬƏȵƺ ƳƺɎƺȸȅǣȇƺɀ 
ɀƺȇɀǣɎǣɮǣɎɵ ɎȒ PD׏ٮ ƫǼȒƬǸƏƳƺ ǣȇ ȇȒȇٮɀȅƏǼǼ ƬƺǼǼ ǼɖȇǕ ƬƏȇƬƺȸِ SƬǣƺȇƬƺِ ד׏׎א Aȵȸ ِזٮגא׏ي٣׎באה٢זגבٕב׎ Eȵɖƫ ד׏׎א MƏȸ א׏ 
٢PMID٣׎ו׎דהודא ي

bȒɀƺȇƫƺȸǕ JEً HȒǔǔȅƏȇٮCƺȇɀǣɎɀ Jً PȒɯǼƺɀ Tً ɮƏȇ Ƴƺȸ HƺǣǴƳƺȇ MSً BƏǼƏȸ AVً NƺƬƬǝǣ Aً DƏɯɀȒȇ Nً OٔDȒȇȇƺǼǼ PHً 
BƏǼȅƏȇȒɖǸǣƏȇ Aً vȒȸǣȒɎ Yً SȸǣȇǣɮƏɀ Sً bƺɎɿ MMً GȸǣɮƏɀ Pً JȒɀƺȵǝ bWً GƏǼɀǸɵ MDً FǼƺȅǣȇǕ MTً PƺɎȸɵǼƏǸ DPً Pƺȸƺɿٮ

GȸƏƬǣƏ Jvً Bɖȸȸǣɀ HAً CƏɀɎƺǼǼƏȇȒ Dً CƏȇǣǼ Cً BƺǼǼȅɖȇɎ Jً BƏǴȒȸǣȇ Dً NǣƬǸǼƺɀ Dً BȒɖȸǕȒȇ bً FȸƏȅȵɎȒȇ GMً Cɖǣ Nً 
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GȸƏƬǣƏ Jvً Bɖȸȸǣɀ HAً CƏɀɎƺǼǼƏȇȒ Dً CƏȇǣǼ Cً BƺǼǼȅɖȇɎ Jً BƏǴȒȸǣȇ Dً NǣƬǸǼƺɀ Dً BȒɖȸǕȒȇ bً FȸƏȅȵɎȒȇ GMً Cɖǣ Nً 
MƏȸǣƏɎǝƏɀƏȇ Sً AƫǣƳȒɵƺ Oً Fǣȇƺ GDً DȸƺǣƬƺȸ b ٣ה׏׎א٢ AɎƺɿȒǼǣɿɖȅƏƫ ǣȇ ȵƏɎǣƺȇɎɀ ɯǣɎǝ ǼȒƬƏǼǼɵ ƏƳɮƏȇƬƺƳ ƏȇƳ ȅƺɎƏɀɎƏɎǣƬ 
ɖȸȒɎǝƺǼǣƏǼ ƬƏȸƬǣȇȒȅƏ ɯǝȒ ǝƏɮƺ ȵȸȒǕȸƺɀɀƺƳ ǔȒǼǼȒɯǣȇǕ ɎȸƺƏɎȅƺȇɎ ɯǣɎǝ ȵǼƏɎǣȇɖȅٮƫƏɀƺƳ ƬǝƺȅȒɎǝƺȸƏȵɵي Ə ɀǣȇǕǼƺٮƏȸȅً 
ȅɖǼɎǣƬƺȇɎȸƺً ȵǝƏɀƺ א ɎȸǣƏǼِ vƏȇƬƺɎِ ה׏׎א MƏɵ ِ׎אٮח׎ח׏ي٣׏ב׎׎׏٢וזבٕו׎ Eȵɖƫ ה׏׎א MƏȸ ٢ גPMID٣הגדאדחהא ي

bȒɀǸȒɀǸǣ b ٣א׏׎א٢ AȇƏȵǼƏɀɎǣƬ ǼɵȅȵǝȒȅƏ ǸǣȇƏɀƺ ٢AvKي٣ ɀɎȸɖƬɎɖȸƺً ȒȇƬȒǕƺȇǣƬ ƏƬɎǣɮƏɎǣȒȇً ƏȇƳ ȵǝƏȸȅƏƬȒǼȒǕǣƬƏǼ 
ǣȇǝǣƫǣɎǣȒȇِ PǝƏȸȅƏƬȒǼ bƺɀِ ב׏׎א Fƺƫِٕגחٮזהي٣׏٢זה Eȵɖƫ א׏׎א NȒɮ ٢ זאPMID٣דדב׏׎אבא ي

bɖɀƬǝ Vً KǼǣȅɀɎȸƏ Dً VƺȇǸƏɎȸƏȅƏȇ Eً PǣɀɎƺȸɀ PWً vƏȇǕƺȇǔƺǼƳ Jً DȅǣɎȸȒɮɀǸɵ E ٣וחח׏٢ OɮƺȸƺɴȵȸƺɀɀǣȒȇ Ȓǔ Ɏǝƺ 
ƺȵǣƳƺȸȅƏǼ ǕȸȒɯɎǝ ǔƏƬɎȒȸ ȸƺƬƺȵɎȒȸ ƏȇƳ ǣɎɀ ǼǣǕƏȇƳ ɎȸƏȇɀǔȒȸȅǣȇǕ ǕȸȒɯɎǝ ǔƏƬɎȒȸ ƏǼȵǝƏ ǣɀ ǔȸƺȷɖƺȇɎ ǣȇ ȸƺɀƺƬɎƏƫǼƺ ȇȒȇٮ
ɀȅƏǼǼ ƬƺǼǼ ǼɖȇǕ ƬƏȇƬƺȸ ƫɖɎ ƳȒƺɀ ȇȒɎ ȵȸƺƳǣƬɎ ɎɖȅȒȸ ȵȸȒǕȸƺɀɀǣȒȇِ CǼǣȇ CƏȇƬƺȸ bƺɀِ וחח׏ Aȵȸٕ٢ אאٮד׏דي٣ג٢בPMID٣ג׏וד׏זח ي

SƏƏǼ vHً HȒǼȅ Kً MƏɖȸƺȸ Mً MƺȅƺȒ vً Sɖ Tً WƏȇǕ Xً Yɖ JSً MƏǼȅɀɎȸȜȅ POً MƏȇɀɖǸǝƏȇǣ Mً EȇȒǸɀɀȒȇ Jً HǣƫɀǝȒȒɀǝ 
Hً BȒȸǕ Aً PƏȸɀȒȇɀ b ٣ד׎׎א٢ PIKבCA ȅɖɎƏɎǣȒȇɀ ƬȒȸȸƺǼƏɎƺ ɯǣɎǝ ǝȒȸȅȒȇƺ ȸƺƬƺȵɎȒȸɀً ȇȒƳƺ ȅƺɎƏɀɎƏɀǣɀً ƏȇƳ EbBBًא 
ƏȇƳ Əȸƺ ȅɖɎɖƏǼǼɵ ƺɴƬǼɖɀǣɮƺ ɯǣɎǝ PTEN ǼȒɀɀ ǣȇ ǝɖȅƏȇ ƫȸƺƏɀɎ ƬƏȸƬǣȇȒȅƏِ CƏȇƬƺȸ bƺɀِ ד׎׎א Aȵȸ חٮגדדאي٣ו٢דהٕ׏׎ 
٢PMID٣זגאד׎זד׏ ي

SƏȅɖƺǼɀ Yً WƏȇǕ Zً BƏȸƳƺǼǼǣ Aً SǣǼǼǣȅƏȇ Nً PɎƏǸ Jً SɿƏƫȒ Sً YƏȇ Hً GƏɿƳƏȸ Aً PȒɯƺǼǼ SMً bǣǕǕǣȇɀ GJً WǣǼǼɀȒȇ JKً 
MƏȸǸȒɯǣɎɿ Sً KǣȇɿǼƺȸ KWً VȒǕƺǼɀɎƺǣȇ Bً VƺǼƬɖǼƺɀƬɖ VE ٣ג׎׎א٢ HǣǕǝ ǔȸƺȷɖƺȇƬɵ Ȓǔ ȅɖɎƏɎǣȒȇɀ Ȓǔ Ɏǝƺ PIKבCA Ǖƺȇƺ ǣȇ 
ǝɖȅƏȇ ƬƏȇƬƺȸɀِ SƬǣƺȇƬƺِ ג׎׎א Aȵȸ ِגדדي٣׎והד٢ג׎בٕבא Eȵɖƫ ג׎׎א MƏȸ ٢ ׏׏PMID٣בהחה׏׎ד׏ ي

SƬƏǼɎȸǣɎǣ Mً BƏɀƺǼǕƏ J ٣ה׎׎א٢ Tǝƺ ƺȵǣƳƺȸȅƏǼ ǕȸȒɯɎǝ ǔƏƬɎȒȸ ȸƺƬƺȵɎȒȸ ȵƏɎǝɯƏɵي Ə ȅȒƳƺǼ ǔȒȸ ɎƏȸǕƺɎƺƳ ɎǝƺȸƏȵɵِ CǼǣȇ 
CƏȇƬƺȸ bƺɀِ ה׎׎א Sƺȵ ٢ אוٮזהאדي٣ז׏٢א׏ٕד׏PMID٣זדה׎׎׎ו׏ ي

SƬǝɖƫƫƺȸɎ Sً SǝƏȇȇȒȇ Kً BȒǼǼƏǕ G ٣ו׎׎א٢ HɵȵƺȸƏƬɎǣɮƺ bƏɀ ǣȇ ƳƺɮƺǼȒȵȅƺȇɎƏǼ ƳǣɀȒȸƳƺȸɀ ƏȇƳ ƬƏȇƬƺȸِ NƏɎ bƺɮ CƏȇƬƺȸِ 
٣גזדגזבו׏ ي٢PMID ז׎בٮדחאي٣ג٢וAȵȸٕ ו׎׎א

SƺǼɮƏǕǕǣ Gً NȒɮƺǼǼȒ Sً TȒȸȸǣ Vً vƺȒȇƏȸƳȒ Eً Dƺ GǣɖǼǣ Pً BȒȸƏɀǣȒ Pً MȒɀɀƺɎɎǣ Cً AȸƳǣɀɀȒȇƺ Fً vƏɖɀǣ Pً SƬƏǕǼǣȒɎɎǣ GV 
 EȵǣƳƺȸȅƏǼ ǕȸȒɯɎǝ ǔƏƬɎȒȸ ȸƺƬƺȵɎȒȸ ȒɮƺȸƺɴȵȸƺɀɀǣȒȇ ƬȒȸȸƺǼƏɎƺɀ ɯǣɎǝ Ə ȵȒȒȸ ȵȸȒǕȇȒɀǣɀ ǣȇ ƬȒȅȵǼƺɎƺǼɵ ȸƺɀƺƬɎƺƳ ٣ג׎׎א٢
ȇȒȇٮɀȅƏǼǼٮƬƺǼǼ ǼɖȇǕ ƬƏȇƬƺȸِ Aȇȇ OȇƬȒǼِ ג׎׎א JƏȇٕ٢ אבٮזאي٣׏٢ד׏PMID٣ד׏׏חוהג׏ ي

SǝǣǕƺȅƏɎɀɖ Hً vǣȇ vً TƏǸƏǝƏɀǝǣ Tً NȒȅɖȸƏ Mً SɖɿɖǸǣ Mً WǣɀɎɖƫƏ IIً FȒȇǕ KMً vƺƺ Hً TȒɵȒȒǸƏ Sً Sǝǣȅǣɿɖ Nً FɖǴǣɀƏɯƏ 
Tً FƺȇǕ Zً bȒɎǝ JAً Hƺȸɿ Jً MǣȇȇƏ JDً GƏɿƳƏȸ AF ٣ד׎׎א٢ CǼǣȇǣƬƏǼ ƏȇƳ ƫǣȒǼȒǕǣƬƏǼ ǔƺƏɎɖȸƺɀ ƏɀɀȒƬǣƏɎƺƳ ɯǣɎǝ ƺȵǣƳƺȸȅƏǼ 
ǕȸȒɯɎǝ ǔƏƬɎȒȸ ȸƺƬƺȵɎȒȸ Ǖƺȇƺ ȅɖɎƏɎǣȒȇɀ ǣȇ ǼɖȇǕ ƬƏȇƬƺȸɀِ J NƏɎǼ CƏȇƬƺȸ IȇɀɎِ ד׎׎א MƏȸ ٢ הגٮחבבي٣ד٢וחٕא׎PMIDي 
٣׎וד׏גוד׏

SǝǣǕƺȅƏɎɀɖ Hً TƏǸƏǝƏɀǝǣ Tً NȒȅɖȸƏ Mً MƏǴȅɖƳƏȸ Kً SɖɿɖǸǣ Mً vƺƺ Hً WǣɀɎɖƫƏ IIً FȒȇǕ KMً TȒɵȒȒǸƏ Sً Sǝǣȅǣɿɖ Nً 
FɖǴǣɀƏɯƏ Tً MǣȇȇƏ JDً GƏɿƳƏȸ AF ٣ד׎׎א٢ SȒȅƏɎǣƬ ȅɖɎƏɎǣȒȇɀ Ȓǔ Ɏǝƺ HEbא ǸǣȇƏɀƺ ƳȒȅƏǣȇ ǣȇ ǼɖȇǕ ƏƳƺȇȒƬƏȸƬǣȇȒȅƏɀِ 
CƏȇƬƺȸ bƺɀِ ד׎׎א MƏȸ ٢ הٮאגה׏ي٣ד٢דהٕ׏׎PMID٣ודבבדוד׏ ي

SȇɵƳƺȸ Aً MƏǸƏȸȒɮ Vً MƺȸǕǝȒɖƫ Tً YɖƏȇ Jً ZƏȸƺɎɀǸɵ JMً DƺɀȸǣƬǝƏȸƳ Aً WƏǼɀǝ vAً PȒɀɎȒɯ MAً WȒȇǕ Pً HȒ TSً 
HȒǼǼȅƏȇȇ TJً BȸɖǕǕƺȅƏȇ Cً KƏȇȇƏȇ Kً vǣ Yً EǼǣȵƺȇƏǝǼǣ Cً vǣɖ Cً HƏȸƫǣɀȒȇ CTً WƏȇǕ vً bǣƫƏɀ Aً WȒǼƬǝȒǸ JDً CǝƏȇ TA 
ٮחז׏אي٣בא٢׏ובٕג׎ DƺƬ ג׏׎א ƫǼȒƬǸƏƳƺ ǣȇ ȅƺǼƏȇȒȅƏِ N EȇǕǼ J MƺƳِ גٮGƺȇƺɎǣƬ ƫƏɀǣɀ ǔȒȸ ƬǼǣȇǣƬƏǼ ȸƺɀȵȒȇɀƺ ɎȒ CTvA ٣ג׏׎א٢
٣׎האח׎גדא ي٢PMID ח׏ NȒɮ ג׏׎א Eȵɖƫ ِחח׏א

SɎƺȇɿǣȇǕƺȸ Aً AǼǼƺȇ JDً MƏƏɀ Jً SɎƺɯƏȸɎ MDً MƺȸǣȇȒ DMً Wƺȅȵƺ MMً DǣƺɎƺǼ M ٣ח׏׎א٢ TɖȅȒȸ ȅɖɎƏɎǣȒȇƏǼ ƫɖȸƳƺȇ 
ɀɎƏȇƳƏȸƳǣɿƏɎǣȒȇ ǣȇǣɎǣƏɎǣɮƺɀي bƺƬȒȅȅƺȇƳƏɎǣȒȇɀ ǔȒȸ ƬȒȇɀǣɀɎƺȇɎ ɎɖȅȒȸ ȅɖɎƏɎǣȒȇƏǼ ƫɖȸƳƺȇ ƏɀɀƺɀɀȅƺȇɎ ǣȇ ƬǼǣȇǣƬƏǼ 
ɀƏȅȵǼƺɀ ɎȒ ǕɖǣƳƺ ǣȅȅɖȇȒɎǝƺȸƏȵɵ ɎȸƺƏɎȅƺȇɎ ƳƺƬǣɀǣȒȇɀِ Gƺȇƺɀ CǝȸȒȅȒɀȒȅƺɀ CƏȇƬƺȸِ ח׏׎א AɖǕِٕזזדٮזודي٣ז٢זד 
Eȵɖƫ ח׏׎א MƏȸ ٢ וPMID٣׎׎בגהה׎ב ي

TȸȒȅƫƺɎɎƏ Dً bȒɀɀǣ Aً FƏƫȸǣɿǣȒ FPً SȵƏȸƏȇƺȒ Aً GȸƏɿǣƏȇȒ Pً FƏɿǣȒ VMً MɖɀƬƏȸƺǼǼƏ vA ٣ו׏׎א٢ NbGٮ׏EȸƫB vȒɀɎ ǣȇ 
TȸƏȇɀǼƏɎǣȒȇي A Nƺɯ PƏȸƏƳǣǕȅ ǔȒȸ vɖȇǕ CƏȇƬƺȸّ Cɖȸȸ MƺƳ Cǝƺȅِ ٢ זאאגٮב׏אגي٣זב٢גאٕו׏׎אPMID٣זהא׏׎חזא ي

VƏȇ AǼǼƺȇ EMً MǣƏȒ Dً SƬǝǣǼǼǣȇǕ Bً SǝɖǸǼƏ SAً BǼƏȇǸ Cً Zǣȅȅƺȸ vً SɖƬǸƺȸ Aً HǣǼǼƺȇ Uً FȒȵȵƺȇ MHGً GȒǼƳǣȇǕƺȸ SMً 
UɎǣǸƏǼ Jً HƏɀɀƺǼ JCً WƺǣƳƺ Bً KƏƺǝǼƺȸ KCً vȒȷɖƏǣ Cً MȒǝȸ Pً GɖɎɿȅƺȸ bً Dɖȅȅƺȸ bً GƏƫȸǣƺǼ Sً Wɖ CJً SƬǝƏƳƺȇƳȒȸǔ 
Dً GƏȸȸƏɯƏɵ vA ٣ד׏׎א٢ GƺȇȒȅǣƬ ƬȒȸȸƺǼƏɎƺɀ Ȓǔ ȸƺɀȵȒȇɀƺ ɎȒ CTvAגٮ ƫǼȒƬǸƏƳƺ ǣȇ ȅƺɎƏɀɎƏɎǣƬ ȅƺǼƏȇȒȅƏِ SƬǣƺȇƬƺِ ד׏׎א 
OƬɎ ِ׏׏אٮו׎אي٣ודאה٢׎דבٕח׎ Eȵɖƫ ד׏׎א Sƺȵ ٢ ׎׏PMID٣ובבחדבהא ي

VȒǼǣȇǣƏ Sً HǣǼƺɀ Iً OȸȅȒȇƳȸȒɵƳ Eً NǣɿƺɎǣƬ Dً AȇɎȒȇƏƬƬǣ bً bȒƬƬǝǣ Mً WƏɎƺȸǔǣƺǼƳ MD ٣גחח׏٢ MȒǼƺƬɖǼƏȸ ƬǼȒȇǣȇǕً ƬDNA 
ɀƺȷɖƺȇƬƺً ƏȇƳ ƬǝȸȒȅȒɀȒȅƏǼ ǼȒƬƏǼǣɿƏɎǣȒȇ Ȓǔ Ɏǝƺ ǝɖȅƏȇ ȵǝȒɀȵǝƏɎǣƳɵǼǣȇȒɀǣɎȒǼ ٮבǸǣȇƏɀƺ ȵ׎׏׏ ƏǼȵǝƏ ٢PIKבCA٣ Ǖƺȇƺِ 
GƺȇȒȅǣƬɀِ גחח׏ DƺƬٕ٢ וٮאוגي٣ב٢גאPMID٣זחגב׏וו ي

WƏȇǕ vً YɖƏȇ Hً vǣ Yً HƏȇ Y ٣ג׏׎א٢ Tǝƺ ȸȒǼƺ Ȓǔ HEbב ǣȇ ǕƏɀɎȸǣƬ ƬƏȇƬƺȸِ BǣȒȅƺƳ PǝƏȸȅƏƬȒɎǝƺȸِ ג׏׎א JɖǼِٕא׏ٮח׎זي٣ה٢זה 
Eȵɖƫ ג׏׎א AɖǕ ٢ ׎אPMID٣חבגגח׏דא ي

YƏȅƏȅȒɎȒ Hً SǝǣǕƺȅƏɎɀɖ Hً NȒȅɖȸƏ Mً vȒƬǸɯȒȒƳ WWً SƏɎȒ Mً OǸɖȅɖȸƏ Nً SȒǝ Jً SɖɿɖǸǣ Mً WǣɀɎɖƫƏ IIً FȒȇǕ 
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YƏȅƏȅȒɎȒ Hً SǝǣǕƺȅƏɎɀɖ Hً NȒȅɖȸƏ Mً vȒƬǸɯȒȒƳ WWً SƏɎȒ Mً OǸɖȅɖȸƏ Nً SȒǝ Jً SɖɿɖǸǣ Mً WǣɀɎɖƫƏ IIً FȒȇǕ 
KMً vƺƺ Hً TȒɵȒȒǸƏ Sً DƏɎƺ Hً vƏȅ Wvً MǣȇȇƏ JDً GƏɿƳƏȸ AF ٣ז׎׎א٢ PIKבCA ȅɖɎƏɎǣȒȇɀ ƏȇƳ ƬȒȵɵ ȇɖȅƫƺȸ ǕƏǣȇɀ ǣȇ 
ǝɖȅƏȇ ǼɖȇǕ ƬƏȇƬƺȸɀِ CƏȇƬƺȸ bƺɀِ ז׎׎א Sƺȵ ٢ ׏אٮב׏חהي٣ו׏٢זהٕ׏׎PMID٣ד׎גודוז׏ ي

YƏȸƬǝȒƏȇ Mً AǼƫƏƬǸƺȸ vAً HȒȵǸǣȇɀ ACً MȒȇɎƺɀǣȒȇ Mً MɖȸɖǕƺɀƏȇ Kً VǣɎǝƏɵƏɎǝǣǼ TTً ZƏǣƳǣ Nً AɿƏƳ NSً vƏǝƺȸɖ DAً 
FȸƏȅȵɎȒȇ GMً JƏǔǔƺƺ EM ٣ח׏׎א٢ PDٮv׏ ƺɴȵȸƺɀɀǣȒȇ ƏȇƳ ɎɖȅȒȸ ȅɖɎƏɎǣȒȇƏǼ ƫɖȸƳƺȇ Əȸƺ ǣȇƳƺȵƺȇƳƺȇɎ ƫǣȒȅƏȸǸƺȸɀ ǣȇ 
ȅȒɀɎ ƬƏȇƬƺȸɀِ JCI IȇɀǣǕǝɎِ ח׏׎א MƏȸ ٢ ٣ה٢גٕ׏אPMID٣הגחדחז׎ב ي

YƏȸƬǝȒƏȇ Mً HȒȵǸǣȇɀ Aً JƏǔǔƺƺ EM ٣ו׏׎א٢ TɖȅȒȸ MɖɎƏɎǣȒȇƏǼ BɖȸƳƺȇ ƏȇƳ bƺɀȵȒȇɀƺ bƏɎƺ ɎȒ PD׏ٮ IȇǝǣƫǣɎǣȒȇِ N EȇǕǼ J 
MƺƳِ ו׏׎א DƺƬ ٢ ׏׎דאٮ׎׎דאي٣דא٢וובٕ׏אPMID٣דואאהאחא ي

YȒɀǝǣƳƏ Kً TɀɖƳƏ Tً MƏɎɀɖȅɖȸƏ Tً TɀɖǴǣȇȒ Tً HƏɎɎȒȸǣ Tً IɎȒ Hً TƏǝƏȸƏ E ٣חזח׏٢ AȅȵǼǣǔǣƬƏɎǣȒȇ Ȓǔ ƺȵǣƳƺȸȅƏǼ ǕȸȒɯɎǝ 
ǔƏƬɎȒȸ ȸƺƬƺȵɎȒȸ ٢EGFb٣ Ǖƺȇƺ ƏȇƳ ȒȇƬȒǕƺȇƺɀ ǣȇ ǝɖȅƏȇ ǕƏɀɎȸǣƬ ƬƏȸƬǣȇȒȅƏɀِ VǣȸƬǝȒɯɀ AȸƬǝ B CƺǼǼ PƏɎǝȒǼ IȇƬǼ MȒǼ 
PƏɎǝȒǼِ ٢ ׎חٮדזאي٣ד٢ודٕחזח׏PMID٣חזג׎ודא ي

Zƺǝǣȸ Aً BƺȇƏɵƺƳ bً SǝƏǝ bHً SɵƺƳ Aً MǣƳƳǝƏ Sً Kǣȅ Hbً SȸǣȇǣɮƏɀƏȇ Pً GƏȒ Jً CǝƏǸȸƏɮƏȸɎɵ Dً DƺɮǼǣȇ SMً HƺǼǼȅƏȇȇ 
MDً BƏȸȸȒȇ DAً SƬǝȸƏȅ AMً HƏȅƺƺƳ Mً DȒǕƏȇ Sً bȒɀɀ DSً HƺƬǝɎȅƏȇ JFً DƺvƏǣȸ DFً YƏȒ Jً MƏȇƳƺǼǸƺȸ Dvً CǝƺȇǕ 
DTً CǝƏȇƳȸƏȅȒǝƏȇ bً MȒǝƏȇɎɵ ASً PɎƏɀǝǸǣȇ bNً JƏɵƏǸɖȅƏȸƏȇ Gً PȸƏɀƏƳ Mً SɵƺƳ MHً bƺȅƏ ABً vǣɖ ZYً NƏǔƏ Kً 
BȒȸɀɖ vً SƏƳȒɯɀǸƏ Jً CƏɀƏȇȒɮƏ Jً BƏƬƏȸƺɀ bً KǣƺƬǸƏ IJً bƏɿɖȅȒɮƏ Aً SȒȇ JBً SɎƺɯƏȸɎ vً BƏǼƳǣ Tً MɖǼǼƏȇƺɵ KAً AǼٮ
AǝȅƏƳǣƺ Hً VƏǸǣƏȇǣ Eً AƫƺɀǝȒɖɀƺ AAً PƺȇɀȒȇ AVً JȒȇɀɀȒȇ Pً CƏȅƏƬǝȒ Nً CǝƏȇǕ MTً WȒȇ HHً GȸȒɀɀ BEً KɖȇƳȸƏ bً 
Hƺǣȇɀ ZJً Cǝƺȇ HWً PǝǣǼǼǣȵɀ Sً ZǝƏȇǕ Hً WƏȇǕ Jً OƬǝȒƏ Aً WǣǼǼɀ Jً EɖƫƏȇǸ Mً TǝȒȅƏɀ SBً GƏȸƳȒɀ SMً bƺƏǼƺɀ DNً 
GƏǼǼƺ Jً DɖȸƏȇɵ bً CƏȅƫȸǣƏ bً AƫǣƳƏ Wً CƺȸƬƺǸ Aً FƺǼƳȅƏȇ Dbً GȒɖȇƳƺȸ MMً HƏǸǣȅǣ AAً HƏȸƳǣȇǕ JJً Iɵƺȸ Gً 
JƏȇǴǣǕǣƏȇ YYً JȒȸƳƏȇ EJً KƺǼǼɵ CMً vȒɯƺȸɵ MAً MȒȸȸǣɀ vGTً OȅɖȸȒ AMً bƏǴ Nً bƏɿƏɮǣ Pً SǝȒɖɀǝɎƏȸǣ ANً SǝɖǸǼƏ Nً 
SȒɖȅƺȸƏǣ TEً VƏȸǕǝƺɀƺ AMً YƏƺǕƺȸ bً CȒǼƺȅƏȇ Jً BȒƬǝȇƺȸ Bً bǣƺǼɵ GJً SƏǼɎɿ vBً SƬǝƺȸ HIً SƏƫƫƏɎǣȇǣ PJً bȒƫɀȒȇ MEً 
KǼǣȅɀɎȸƏ DSً TƏɵǼȒȸ BSً BƏɀƺǼǕƏ Jً SƬǝɖǼɎɿ Nً HɵȅƏȇ DMً AȸƬǣǼƏ MEً SȒǼǣɎ DBً vƏƳƏȇɵǣ Mً BƺȸǕƺȸ MF ٣ו׏׎א٢ 
MɖɎƏɎǣȒȇƏǼ ǼƏȇƳɀƬƏȵƺ Ȓǔ ȅƺɎƏɀɎƏɎǣƬ ƬƏȇƬƺȸ ȸƺɮƺƏǼƺƳ ǔȸȒȅ ȵȸȒɀȵƺƬɎǣɮƺ ƬǼǣȇǣƬƏǼ ɀƺȷɖƺȇƬǣȇǕ Ȓǔ ׎׎׎ً׎׏ ȵƏɎǣƺȇɎɀِ NƏɎ 
MƺƳِ ו׏׎א Jɖȇِٕב׏וٮב׎וي٣ה٢בא Eȵɖƫ ו׏׎א MƏɵ ٢ זPMID٣חדב׏זגזא ي

ZǝƏȇǕ Nً CǝƏȇǕ Yً bǣȒɀ Aً Aȇ Z ٣ד׏׎א٢ HEbٖבEȸƫBًב Əȇ ƺȅƺȸǕǣȇǕ ƬƏȇƬƺȸ ɎǝƺȸƏȵƺɖɎǣƬ ɎƏȸǕƺɎِ AƬɎƏ BǣȒƬǝǣȅ BǣȒȵǝɵɀ 
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1 Summary

Report created Sat Jun 29 18:08:23 CEST 2019

Sample ID 20190628103639_10016005070106190147_115-18PT_BC4_Glio2019

Analysis workflow AIT FFPE v4.5: QIAact Actionable Insights Tumor Panel on FFPE

Analyst root

Reported variants 4

Analysis results 107 Untested variants

1.1 Comments
No comments
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1.2 Distribution of observed frequencies for reported variants
Includes variants initially listed in variant table 'Reported variants'.
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2 Quality control
Quality control for the sample analysis. Includes information on the input data, read mapping, and coverage information per gene.

2.1 Fastq

Fastq 20190628103639_10016005070106190147_115-18PT_BC4_Glio2019

Reads 545,677

Nucleotides* 54,645,844

Average read length* 100.14

Reads with average quality ≥ 25 99.42%

* Including sample barcode

Recommendations:
Reads with average quality ≥ 25 should be ≥ 80.00%

2.2 Secondary analysis summary

Reads mapped 540,026 (98.96%)

Reads in target regions 515,947 (95.54%)

Percentage of base positions in regions of interest with coverage ≥ 500x 47.86%

Percentage of base positions in regions of interest with coverage ≥ 200x 87.19%

Recommendations:
Percentage of base positions in regions of interest with coverage ≥ 500x should be ≥ 90.00%
Percentage of base positions in regions of interest with coverage ≥ 200x should be ≥ 95.00%

2.3 Coverage
Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

NRAS 6 27 77.78% 100.00% 0.00% 730 41 1 0

ALK 22 47 70.21% 80.85% 0.00% 595 40 7 3

RAF1 2 2 100.00% 100.00% 0.00% 698 2 0 0

PIK3CA 81 131 16.79% 71.76% 0.00% 271 165 127 41
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Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

PDGFRA 21 64 54.69% 96.88% 0.00% 615 46 22 2

KIT 49 140 15.00% 83.57% 0.00% 288 235 208 19

ESR1 6 7 28.57% 28.57% 0.00% 124 11 6 6

EGFR 96 208 100.00% 100.00% 0.00% 10,158 443 0 0

BRAF 29 72 5.56% 87.50% 0.00% 315 153 144 12

KRAS 21 55 1.82% 74.55% 0.00% 305 148 147 19

ERBB3 8 8 50.00% 100.00% 0.00% 472 10 6 0

ERBB2 16 35 80.00% 91.43% 0.00% 824 61 7 2

ROI: Number of Regions of Interest, i.e. reportable regions that overlap with the gene.

Bases: Total number of base positions in Regions of Interest that overlap with the gene.

≥500x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the significant coverage threshold.

≥200x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the minimum coverage threshold.

0x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is zero.

Median: Median coverage of base positions in the Regions of Interest that overlap with the gene.

VOI: Total number of Variants of Interest, whether detected or not, that overlap with the gene. The list of Variants of Interest is defined by the analysis pipeline.

VOI <500x: Number of Variants of Interest in the gene for which coverage is below the significant coverage threshold.

VOI <200x: Number of Variants of Interest in the gene for which coverage is below the minimum coverage threshold.

2.4 Detected variants
Number of detected variants per gene. Variants for which coverage is above the minimum coverage threshold.

Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

NRAS 0 0 0 0 0 0 0

ALK 2 2 0 2 0 0 0

RAF1 0 0 0 0 0 0 0

PIK3CA 3 1 1 0 2 0 2

PDGFRA 2 1 0 1 1 0 1

KIT 0 0 0 0 0 0 0

ESR1 2 1 0 1 1 0 1

EGFR 4 2 1 1 2 0 2

BRAF 1 1 0 1 0 0 0
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Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

KRAS 0 0 0 0 0 0 0

ERBB3 2 0 0 0 2 1 1

ERBB2 0 0 0 0 0 0 0

In total: Total number of variants detected within the gene. Variants initially listed in variant tables 3.1 and 3.2.

VOI: Number of detected Variants of Interest detected within the gene. The list of Variants of Interest is defined by the analysis pipeline.

- non-syn: Number of detected, gene-specific Variants of Interest that are non-synonymous.

- syn: Number of detected, gene-specific Variants of Interest that are synonymous.

Non-VOI: Number of detected variants that are not found within the analysis pipeline-defined list of Variants of Interest.

- non-syn: Number of gene-specific, non-VOIs that are non-synonymous.

- syn: Number of gene-specific, non-VOIs that are synonymous.
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3 Variants
Variants detected within regions of interest with more than significant coverage are found in 3.1 and variants with more than minimum coverage are found in 3.2.
Variants of interest that could not be tested due to insufficient coverage are listed in table 3.3.
The coverage thresholds and minimum frequency cutoffs configured for the analysis workflow are listed in the History section.
Setting a variant review state to "Confirmed by review" moves it to 3.1, "Artifact" moves it to 3.2.
Only the variants in table 3.1 are exported as VCF and uploaded to QCI Interpret.

3.1 Reported variants
Variants that will be exported to VCF and uploaded to QCI Interpret. Initially contains: Variants detected within regions of interest with more than significant coverage
and frequency above the cutoff set for the analysis workflow. These variants are assigned the initial review state "Valid".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

ALK c.2535T>C SNV 47.93% 31.61 1.00 726 Yes Yes Valid

ESR1 c.1782G>A SNV 96.52% 33.10 1.00 892 Yes Yes Valid

EGFR c.865G>A p.Ala289Thr SNV 88.30% 25.82 1.00 10,766 Yes Yes Valid

EGFR c.2361G>A SNV 99.66% 31.24 1.00 10,664 Yes Yes Valid

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

ALK c.2535T>C No 348 171 177 200 29455267 2

ESR1 c.1782G>A No 861 423 438 200 152420095 6

EGFR c.865G>A mis-sense No 9,506 2,757 6,749 200 55221821 7

EGFR c.2361G>A No 10,628 5,391 5,237 200 55249063 7

Page 7 of 30



Sample ID: 20190628103639_10016005070106190147_115-18PT_BC4_Glio2019  Analysis workflow: AIT FFPE 4.5  Report created: Sat Jun 29 18:08:32 CEST 2019  Report printed: Fri Oct 25 17:10:08 CEST
2019

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.

3.2 Variants available for review
Detected variants that will not be exported to the VCF and uploaded to QCI Interpret. Initially contains: Variants with more than minimum coverage and frequency
above the cutoff set for the analysis workflow. Depending on workflow configuration, this table may include variants outside of regions of interest including those with
coverage above significant coverage threshold. These variants are assigned the initial review state "Review".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

ALK c.4338C>T SNV 54.24% 29.81 1.00 472 Yes Yes Review

PIK3CA c.-76-18864C>A SNV 45.45% 32.87 1.00 231 No No Review

PIK3CA c.1060-17C>A SNV 34.48% 32.74 1.00 203 No No Review
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PIK3CA c.1173A>G p.Ile391Met SNV 57.00% 31.92 1.00 207 Yes Yes Review

PDGFRA c.1701A>G SNV 99.75% 30.04 1.00 402 Yes Yes Review

PDGFRA c.3222T>C SNV 99.67% 31.34 1.00 600 No No Review

ESR1 c.975G>C SNV 94.71% 31.08 1.00 359 No No Review

EGFR c.1498+22A>T SNV 98.53% 33.23 1.00 7,759 No No Review

EGFR c.2709T>C SNV 98.80% 29.83 1.00 10,625 No No Review

BRAF c.1929A>G SNV 52.29% 27.43 1.00 436 Yes Yes Review

ERBB3 c.89C>T p.Pro30Leu SNV 46.32% 35.05 1.00 272 No No Review

ERBB3 c.3348G>A SNV 99.15% 32.53 1.00 473 No No Review

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

ALK c.4338C>T No 256 102 154 200 29416615 2

PIK3CA c.-76-18864C>A No 105 26 79 200 178897674 3

PIK3CA c.1060-17C>A No 70 43 27 200 178922274 3

PIK3CA c.1173A>G mis-sense No 118 57 61 200 178927410 3

PDGFRA c.1701A>G No 401 163 238 200 55141055 4

PDGFRA c.3222T>C No 598 304 294 200 55161391 4

ESR1 c.975G>C No 340 134 206 200 152265522 6

EGFR c.1498+22A>T No 7,645 3,230 4,415 200 55228053 7

EGFR c.2709T>C No 10,497 5,315 5,182 200 55266417 7

BRAF c.1929A>G No 228 98 130 200 140449150 7

ERBB3 c.89C>T mis-sense No 126 126 0 200 56477541 12

ERBB3 c.3348G>A No 469 220 249 200 56494991 12

Page 9 of 30



Sample ID: 20190628103639_10016005070106190147_115-18PT_BC4_Glio2019  Analysis workflow: AIT FFPE 4.5  Report created: Sat Jun 29 18:08:32 CEST 2019  Report printed: Fri Oct 25 17:10:08 CEST
2019

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.

3.3 Untested variants
Variants of interest that could not be tested due to insufficient coverage. These variants are assigned the initial review state "Untested".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

ALK c.3469T>A p.Ser1157Thr SNV 0.00% 160 Yes Yes Untested

ALK c.3457C>N p.Pro1153Xaa SNV 0.00% 185 Yes Yes Untested

ALK c.3452C>T p.Thr1151Met SNV 0.00% 186 Yes Yes Untested

PIK3CA c.-77+8483C>T SNV 54.70% 33.61 1.00 181 Yes Yes Untested
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PIK3CA c.112C>T p.Arg38Cys SNV 0.00% 112 Yes Yes Untested

PIK3CA c.113G>A p.Arg38His SNV 0.00% 112 Yes Yes Untested

PIK3CA c.115G>A p.Glu39Lys SNV 0.00% 130 Yes Yes Untested

PIK3CA c.241G>A p.Glu81Lys SNV 0.00% 129 Yes Yes Untested

PIK3CA c.263G>A p.Arg88Gln SNV 0.00% 194 Yes Yes Untested

PIK3CA c.277C>T p.Arg93Trp SNV 0.00% 190 Yes Yes Untested

PIK3CA c.278G>A p.Arg93Gln SNV 0.53% 34.00 190 Yes Yes Untested

PIK3CA c.353G>A p.Gly118Asp SNV 0.00% 129 Yes Yes Untested

PIK3CA c.519T>C SNV 0.00% 125 Yes Yes Untested

PIK3CA c.519T>G SNV 0.00% 125 Yes Yes Untested

PIK3CA c.1030G>A p.Val344Met SNV 0.00% 100 Yes Yes Untested

PIK3CA c.1031T>G p.Val344Gly SNV 0.00% 100 Yes Yes Untested

PIK3CA c.1035T>A p.Asn345Lys SNV 1.00% 6.00 100 Yes Yes Untested

PIK3CA c.1035T>G p.Asn345Lys SNV 0.00% 100 Yes Yes Untested

PIK3CA c.1048G>A p.Asp350Asn SNV 0.00% 120 Yes Yes Untested

PIK3CA c.1049A>G p.Asp350Gly SNV 0.00% 120 Yes Yes Untested

PIK3CA c.1132T>C p.Cys378Arg SNV 0.00% 59 Yes Yes Untested

PIK3CA c.1134T>C SNV 0.00% 57 Yes Yes Untested

PIK3CA c.1357G>A p.Glu453Lys SNV 0.00% 78 Yes Yes Untested

PIK3CA c.1357G>C p.Glu453Gln SNV 0.00% 78 Yes Yes Untested

PIK3CA c.1370A>G p.Asn457Ser SNV 0.00% 78 Yes Yes Untested

PIK3CA c.1412C>T p.Pro471Leu SNV 0.00% 76 Yes Yes Untested

PIK3CA c.2908G>A p.Glu970Lys SNV 0.00% 147 Yes Yes Untested

PIK3CA c.2945A>G p.Glu982Gly SNV 0.00% 164 Yes Yes Untested

PIK3CA c.3001C>A p.Leu1001Ile SNV 0.00% 199 Yes Yes Untested

PIK3CA c.3012G>A p.Met1004Ile SNV 0.00% 126 Yes Yes Untested

PIK3CA c.3012G>C p.Met1004Ile SNV 0.00% 126 Yes Yes Untested

PIK3CA c.3012G>T p.Met1004Ile SNV 0.00% 126 Yes Yes Untested

PIK3CA c.3019G>C p.Gly1007Arg SNV 0.00% 115 Yes Yes Untested

PIK3CA c.3022T>C p.Ser1008Pro SNV 0.00% 115 Yes Yes Untested

PIK3CA c.3026G>A p.Gly1009Glu SNV 0.00% 145 Yes Yes Untested

PIK3CA c.3033A>G SNV 0.69% 31.00 145 Yes Yes Untested
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PIK3CA c.3036A>G SNV 0.00% 86 Yes Yes Untested

PIK3CA c.3044C>T p.Ser1015Phe SNV 1.16% 37.00 86 Yes Yes Untested

PIK3CA c.3049G>C p.Asp1017His SNV 0.00% 180 Yes Yes Untested

PIK3CA c.3050A>G p.Asp1017Gly SNV 1.67% 29.67 180 Yes Yes Untested

PIK3CA c.3194A>T p.His1065Leu SNV 0.00% 197 Yes Yes Untested

PIK3CA c.3197C>T p.Ala1066Val SNV 0.51% 29.00 198 Yes Yes Untested

PIK3CA c.3204_3205insA p.*1069fs Insertion 0.00% 197 Yes Yes Untested

PIK3CA c.3204_3205insTTCT p.*1069fs Insertion 0.00% 197 Yes Yes Untested

PIK3CA c.3207A>G p.*1069Trp SNV 0.51% 32.00 198 Yes Yes Untested

PDGFRA c.612T>C SNV 0.00% 117 Yes Yes Untested

PDGFRA c.939T>G SNV 0.00% 173 Yes Yes Untested

KIT c.1621A>C p.Met541Leu SNV 0.00% 48 Yes Yes Untested

KIT c.1621A>T p.Met541Leu SNV 0.00% 48 Yes Yes Untested

KIT c.1638A>G SNV 0.00% 30 Yes Yes Untested

KIT c.1648_1662de
lAAACCCATGTATGAA

p.Lys550_Glu554del Deletion 0.00% 93 Yes Yes Untested

KIT c.1648_1665de
lAAACCCATGTATGAAGTA

p.Lys550_Val555del Deletion 0.00% 93 Yes Yes Untested

KIT c.1649_1660de
lAACCCATGTATG

p.Pro551_Glu554del Deletion 0.00% 93 Yes Yes Untested

KIT c.1649_1666de
lAACCCATGTATGAAGTAC

p.Pro551_Gln556del Deletion 0.00% 93 Yes Yes Untested

KIT c.1718C>T p.Pro573Leu SNV 0.00% 167 Yes Yes Untested

KIT c.1726C>T p.Leu576Phe SNV 0.00% 172 Yes Yes Untested

KIT c.1726_1728delCTT p.Leu576del Deletion 0.00% 171 Yes Yes Untested

KIT c.1727T>C p.Leu576Pro SNV 0.58% 29.00 172 Yes Yes Untested

KIT c.1728_1736delTCCTTATGA p.Pro577_Asp579del Deletion 0.00% 171 Yes Yes Untested

KIT c.1729C>T p.Pro577Ser SNV 0.00% 172 Yes Yes Untested

KIT c.1731T>C SNV 0.57% 30.00 175 Yes Yes Untested

KIT c.1733_1735delATG p.Asp579del Deletion 0.00% 172 Yes Yes Untested

KIT c.2362-77G>A SNV 0.00% 18 Yes Yes Untested

KIT c.2387G>A p.Arg796Lys SNV 0.59% 37.00 170 Yes Yes Untested

KIT c.2474T>C p.Val825Ala SNV 0.00% 130 Yes Yes Untested
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KIT c.2484+43T>A SNV 0.00% 93 Yes Yes Untested

ESR1 c.30T>C SNV 7.92% 30.38 0.15 101 Yes Yes Untested

ESR1 c.30T>A SNV 0.00% 101 Yes Yes Untested

ESR1 c.30T>G SNV 0.00% 101 Yes Yes Untested

ESR1 c.1369+13777T>G SNV 0.00% 124 Yes Yes Untested

ESR1 c.1609T>A p.Tyr537Asn SNV 0.00% 49 Yes Yes Untested

ESR1 c.1610A>C p.Tyr537Ser SNV 0.00% 49 Yes Yes Untested

ESR1 c.1613A>G p.Asp538Gly SNV 0.00% 156 Yes Yes Untested

BRAF c.1853T>G p.Leu618Trp SNV 0.00% 148 Yes Yes Untested

BRAF c.1853T>C p.Leu618Ser SNV 0.00% 148 Yes Yes Untested

BRAF c.1847C>T p.Ser616Phe SNV 0.00% 149 Yes Yes Untested

BRAF c.1846T>C p.Ser616Pro SNV 0.00% 149 Yes Yes Untested

BRAF c.1843G>C p.Gly615Arg SNV 0.00% 148 Yes Yes Untested

BRAF c.1843G>A p.Gly615Arg SNV 0.00% 148 Yes Yes Untested

BRAF c.1840T>C p.Ser614Pro SNV 0.67% 10.00 149 Yes Yes Untested

BRAF c.1750C>T p.Leu584Phe SNV 1.56% 25.00 192 Yes Yes Untested

BRAF c.1749T>C SNV 0.52% 32.00 192 Yes Yes Untested

BRAF c.1746A>G p.Ile582Met SNV 0.00% 191 Yes Yes Untested

BRAF c.1742A>T p.Asn581Ile SNV 0.00% 191 Yes Yes Untested

BRAF c.1742A>G p.Asn581Ser SNV 0.00% 191 Yes Yes Untested

KRAS c.491G>A p.Arg164Gln SNV 0.00% 132 Yes Yes Untested

KRAS c.439A>G p.Lys147Glu SNV 0.00% 86 Yes Yes Untested

KRAS c.437C>T p.Ala146Val SNV 0.00% 85 Yes Yes Untested

KRAS c.436G>C p.Ala146Pro SNV 0.00% 85 Yes Yes Untested

KRAS c.436G>A p.Ala146Thr SNV 0.00% 85 Yes Yes Untested

KRAS c.352T>A p.Cys118Ser SNV 0.00% 187 Yes Yes Untested

KRAS c.351A>T p.Lys117Asn SNV 0.00% 187 Yes Yes Untested

KRAS c.351A>C p.Lys117Asn SNV 0.00% 187 Yes Yes Untested

KRAS c.104C>T p.Thr35Ile SNV 0.00% 152 Yes Yes Untested

KRAS c.27T>G SNV 0.00% 143 Yes Yes Untested

KRAS c.27T>C SNV 0.00% 143 Yes Yes Untested

KRAS c.27T>A SNV 0.00% 143 Yes Yes Untested
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KRAS c.24A>T SNV 0.00% 142 Yes Yes Untested

KRAS c.24A>G SNV 0.00% 142 Yes Yes Untested

KRAS c.24A>C SNV 0.00% 142 Yes Yes Untested

KRAS c.20T>C p.Val7Ala SNV 0.00% 158 Yes Yes Untested

KRAS c.15A>T p.Lys5Asn SNV 0.00% 81 Yes Yes Untested

KRAS c.15A>C p.Lys5Asn SNV 1.23% 12.00 81 Yes Yes Untested

KRAS c.13A>G p.Lys5Glu SNV 0.00% 100 Yes Yes Untested

ERBB2 c.2198C>T p.Thr733Ile SNV 0.00% 126 Yes Yes Untested

ERBB2 c.2524G>A p.Val842Ile SNV 0.00% 158 Yes Yes Untested

ERBB2 c.3508C>G p.Pro1170Ala SNV 97.25% 25.19 1.00 182 Yes Yes Untested

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

ALK c.3469T>A mis-sense 0 0 0 29445256 2

ALK c.3457C>N mis-sense 0 0 0 29445268 2

ALK c.3452C>T mis-sense 0 0 0 29445273 2

PIK3CA c.-77+8483C>T No 99 14 85 200 178874874 3

PIK3CA c.112C>T mis-sense 0 0 0 178916725 3

PIK3CA c.113G>A mis-sense 0 0 0 178916726 3

PIK3CA c.115G>A mis-sense 0 0 0 178916728 3

PIK3CA c.241G>A mis-sense 0 0 0 178916854 3

PIK3CA c.263G>A mis-sense 0 0 0 178916876 3

PIK3CA c.277C>T mis-sense 0 0 0 178916890 3

PIK3CA c.278G>A mis-sense 1 0 1 178916891 3

PIK3CA c.353G>A mis-sense 0 0 0 178917478 3

PIK3CA c.519T>C 0 0 0 178917644 3

PIK3CA c.519T>G 0 0 0 178917644 3

PIK3CA c.1030G>A mis-sense 0 0 0 178921548 3

PIK3CA c.1031T>G mis-sense 0 0 0 178921549 3

PIK3CA c.1035T>A mis-sense 1 0 1 178921553 3
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PIK3CA c.1035T>G mis-sense 0 0 0 178921553 3

PIK3CA c.1048G>A mis-sense 0 0 0 178921566 3

PIK3CA c.1049A>G mis-sense 0 0 0 178921567 3

PIK3CA c.1132T>C mis-sense 0 0 0 178922363 3

PIK3CA c.1134T>C 0 0 0 178922365 3

PIK3CA c.1357G>A mis-sense 0 0 0 178928079 3

PIK3CA c.1357G>C mis-sense 0 0 0 178928079 3

PIK3CA c.1370A>G mis-sense 0 0 0 178928092 3

PIK3CA c.1412C>T mis-sense 0 0 0 178928226 3

PIK3CA c.2908G>A mis-sense 0 0 0 178948136 3

PIK3CA c.2945A>G mis-sense 0 0 0 178951890 3

PIK3CA c.3001C>A mis-sense 0 0 0 178951946 3

PIK3CA c.3012G>A mis-sense 0 0 0 178951957 3

PIK3CA c.3012G>C mis-sense 0 0 0 178951957 3

PIK3CA c.3012G>T mis-sense 0 0 0 178951957 3

PIK3CA c.3019G>C mis-sense 0 0 0 178951964 3

PIK3CA c.3022T>C mis-sense 0 0 0 178951967 3

PIK3CA c.3026G>A mis-sense 0 0 0 178951971 3

PIK3CA c.3033A>G 1 1 0 178951978 3

PIK3CA c.3036A>G 0 0 0 178951981 3

PIK3CA c.3044C>T mis-sense 1 1 0 178951989 3

PIK3CA c.3049G>C mis-sense 0 0 0 178951994 3

PIK3CA c.3050A>G mis-sense 3 3 0 178951995 3

PIK3CA c.3194A>T mis-sense 0 0 0 178952139 3

PIK3CA c.3197C>T mis-sense 1 1 0 178952142 3

PIK3CA c.3204_3205insA frame-shift 0 0 0 178952149^178952150 3

PIK3CA c.3204_3205insTTCT frame-shift 0 0 0 178952149^178952150 3

PIK3CA c.3207A>G 1 0 1 178952152 3

PDGFRA c.612T>C 0 0 0 55130078 4

PDGFRA c.939T>G 0 0 0 55133726 4

KIT c.1621A>C mis-sense 0 0 0 55593464 4

KIT c.1621A>T mis-sense 0 0 0 55593464 4
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KIT c.1638A>G 0 0 0 55593481 4

KIT c.1648_1662delAAACCCATGTAT
GAA

0 0 0 55593582..55593596 4

KIT c.1648_1665delAAACCCATGTAT
GAAGTA

0 0 0 55593582..55593599 4

KIT c.1649_1660delAACCCATGTATG 0 0 0 55593583..55593594 4

KIT c.1649_1666delAACCCATGTATG
AAGTAC

0 0 0 55593583..55593600 4

KIT c.1718C>T mis-sense 0 0 0 55593652 4

KIT c.1726C>T mis-sense 0 0 0 55593660 4

KIT c.1726_1728delCTT 0 0 0 55593660..55593662 4

KIT c.1727T>C mis-sense 1 1 0 55593661 4

KIT c.1728_1736delTCCTTATGA 0 0 0 55593662..55593670 4

KIT c.1729C>T mis-sense 0 0 0 55593663 4

KIT c.1731T>C 1 0 1 55593665 4

KIT c.1733_1735delATG 0 0 0 55593667..55593669 4

KIT c.2362-77G>A 0 0 0 55599159 4

KIT c.2387G>A mis-sense 1 1 0 55599261 4

KIT c.2474T>C mis-sense 0 0 0 55599348 4

KIT c.2484+43T>A 0 0 0 55599401 4

ESR1 c.30T>C No 8 1 7 11 152129077 6

ESR1 c.30T>A 0 0 0 152129077 6

ESR1 c.30T>G 0 0 0 152129077 6

ESR1 c.1369+13777T>G 0 0 0 152396036 6

ESR1 c.1609T>A mis-sense 0 0 0 152419922 6

ESR1 c.1610A>C mis-sense 0 0 0 152419923 6

ESR1 c.1613A>G mis-sense 0 0 0 152419926 6

BRAF c.1853T>G mis-sense 0 0 0 140453082 7

BRAF c.1853T>C mis-sense 0 0 0 140453082 7

BRAF c.1847C>T mis-sense 0 0 0 140453088 7

BRAF c.1846T>C mis-sense 0 0 0 140453089 7

BRAF c.1843G>C mis-sense 0 0 0 140453092 7

BRAF c.1843G>A mis-sense 0 0 0 140453092 7
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BRAF c.1840T>C mis-sense 1 0 1 140453095 7

BRAF c.1750C>T mis-sense 3 2 1 140453185 7

BRAF c.1749T>C 1 0 1 140453186 7

BRAF c.1746A>G mis-sense 0 0 0 140453189 7

BRAF c.1742A>T mis-sense 0 0 0 140453193 7

BRAF c.1742A>G mis-sense 0 0 0 140453193 7

KRAS c.491G>A mis-sense 0 0 0 25362805 12

KRAS c.439A>G mis-sense 0 0 0 25378559 12

KRAS c.437C>T mis-sense 0 0 0 25378561 12

KRAS c.436G>C mis-sense 0 0 0 25378562 12

KRAS c.436G>A mis-sense 0 0 0 25378562 12

KRAS c.352T>A mis-sense 0 0 0 25378646 12

KRAS c.351A>T mis-sense 0 0 0 25378647 12

KRAS c.351A>C mis-sense 0 0 0 25378647 12

KRAS c.104C>T mis-sense 0 0 0 25398215 12

KRAS c.27T>G 0 0 0 25398292 12

KRAS c.27T>C 0 0 0 25398292 12

KRAS c.27T>A 0 0 0 25398292 12

KRAS c.24A>T 0 0 0 25398295 12

KRAS c.24A>G 0 0 0 25398295 12

KRAS c.24A>C 0 0 0 25398295 12

KRAS c.20T>C mis-sense 0 0 0 25398299 12

KRAS c.15A>T mis-sense 0 0 0 25398304 12

KRAS c.15A>C mis-sense 1 0 1 25398304 12

KRAS c.13A>G mis-sense 0 0 0 25398306 12

ERBB2 c.2198C>T mis-sense 0 0 0 37879903 17

ERBB2 c.2524G>A mis-sense 0 0 0 37881332 17

ERBB2 c.3508C>G mis-sense No 177 28 149 200 37884037 17
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Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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4 Detailed QC
Quality control metrics for detailed inspection. These metrics can indicate possible problems in the upstream workflow or data analysis. Quality control are divided in
metrics on the incoming reads from input data, and metrics per base positions in these reads. Lastly section 4.3 and 4.4 display metrics on how well the positions in
the region of interest are covered

4.1 QC for reads
4.1.1 Average base quality of reads

Average PHRED score
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Distribution of average sequence quality scores. The quality of a sequence is calculated as the arithmetic mean of its base qualities.
x: PHRED-score
y: number of sequences observed at that qual. score normalized to the total number of sequences
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4.1.2 GC content of reads

% GC-content
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Distribution of GC-contents. The GC-content of a sequence is calculated as the number of GC-bases compared to all bases (including ambiguous
bases).
x: relative GC-content of a sequence in percent
y: number of sequences featuring particular GC-percentages normalized to the total number of sequences

4.1.3 Ambiguous base content of reads
No ambiguous bases detected.

4.2 QC for bases
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4.2.1 Quality score per base position

base position
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Base-quality distribution along the base positions.
x: base position
y: median & percentiles of quality scores observed at that base position
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4.2.2 GC content per base position

Base position
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Combined coverage of G- and C-bases.
x: base position
y: number of G- and C-bases observed at current position normalized to the total number of bases observed at that position

4.2.3 Ambiguous base content per base position
No ambiguous bases detected
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4.3 Coverage of Regions of Interest positions
Coverage distribution

Coverage
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4.4 Mean coverage of relative positions in regions of interest

Targeted region position (%)
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5 History
5.1 Log Entries
Type Time User Details

State change Sat Jun 29 18:08:32 CEST 2019 system Ready for Review

State change Sat Jun 29 17:54:17 CEST 2019 root In Progress

5.2 Execution Information

QCIA version QCI Analyze 1.4.5

Analysis start time Sat Jun 29 17:54:17 CEST 2019

Analysis workflow AIT FFPE 4.5

Analysis description QIAact Actionable Insights Tumor Panel on FFPE

5.3 Transcripts
Table listing the genes, transcript IDs and protein IDs used in the analysis.

Gene Name Transcript ID Protein ID

NRAS NM_002524.4 NP_002515.1

ALK NM_004304.4 NP_004295.2

RAF1 NM_002880.3 NP_002871.1

PIK3CA NM_006218.2 NP_006209.2

PDGFRA NM_006206.4 NP_006197.1

KIT NM_000222.2 NP_000213.1

ESR1 NM_001122742.1 NP_001116214.1

EGFR NM_005228.3 NP_005219.2

BRAF NM_004333.4 NP_004324.2

KRAS NM_004985.3 NP_004976.2

ERBB3 NM_001982.3 NP_001973.2
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Gene Name Transcript ID Protein ID

ERBB2 NM_004448.2 NP_004439.2

5.4 Open Parameters
Workflow parameters that are editable by the administrator

Reported variants

Significant coverage threshold 500

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Variants available for review

Minimum coverage threshold 200

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Detect variants outside regions of interest Yes

5.5 Locked Parameters
Adapter trimming

Trim adapter list GRadapter_160913

Ambiguous trim false

Ambiguous limit 2

Quality trim false

Quality limit 0.05

Use colorspace false
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Also search on reversed sequence false

Remove 5' terminal nucleotides false

Number of 5' terminal nucleotides 1

Maximum number of nucleotides in reads 1000

Minimum number of nucleotides in reads 15

Discard short reads false

Remove 3' terminal nucleotides false

Number of 3' terminal nucleotides 1

Discard long reads false

Map Reads to Reference

References Homo_sapiens_sequence_hg19

Masking mode No masking

Masking track Not set

Match score 1

Mismatch cost 2

Cost of insertions and deletions Affine gap cost

Insertion cost 3

Deletion cost 3

Insertion open cost 6

Insertion extend cost 1

Deletion open cost 6

Deletion extend cost 1

Length fraction 0.5

Similarity fraction 0.8

Global alignment false

Color space alignment false

Color error cost 3

Auto-detect paired distances false

Non-specific match handling Map randomly
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InDels and Structural Variants

P-Value threshold 1.0E-4

Maximum number of mismatches 3

Ignore broken pairs true

Minimum relative consensus coverage 0.0

Minimum quality score 0

Filter variants true

Minimum number of reads 2

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Local Realignment (Short Unaligned End version)

Realign unaligned ends true

Multi-pass realignment 2

Local bound for unaligned ends of size one 0.75

Local bound for unaligned ends of size two 0.75

Force realignment to guidance-variants false

Maximum guidance-variant length 100

Trim Primers and their Dimers of Mapped Reads

Primer track 101x_GR_primers_15_10_15_V1.0

Reference Homo_sapiens_sequence_hg19

Minimum primer overlap length 9

Allow dangling 3' end base true

Minimal primer overlap fraction 0.7

Only keep reads that have hit a primer true

Additional bases to trim 1
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Remove Pseudogene Reads

Genes track AITv2_PseudoGenes_170912_ver1.0

Gene and pseudogene links KRAS -> KRASP1

Required unaligned ends % 2.0

Low Frequency Variant Detection

Required significance (%) 0.01

Ignore positions with coverage above 1000000000

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Ignore broken pairs true

Ignore non-specific matches Reads

Minimum read length 20

Minimum coverage Parameter editable by administrator

Minimum count 8

Minimum frequency (%) Parameter editable by administrator

Base quality filter false

Neighborhood radius 5

Minimum central quality 5

Minimum neighborhood quality 5

Read direction filter false

Direction frequency (%) 5.0

Relative read direction filter false

Significance (%) 1.0E-5

Read position filter false

Significance (%) 1.0

Remove pyro-error variants false

In homopolymer regions with minimum length 3

With frequency below 0.8
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Remove False Positives

Minimum frequency (%) Parameter editable by administrator

Minimum forward/reverse balance 0.05

Minimum average base quality 22.0

Variant frequency true

Forward/reverse balance false

Average base quality true

Annotate Variants With Primers

Minimum coverage count 400

Minimum variant percentage 1.0

Minimum variant read count 2
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BȸƏǣȇPȸǣȅƏȸɵ TɖȅȒȸ SǣɎƺ
MƏȸ ׎א׎א ًוAƬƬƺɀɀǣȒȇ

CȒǼǼƺƬɎǣȒȇ
SȵƺƬǣȅƺȇ

ٗחבהב׎׏זאה׎ח׏׎א
׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏
ٮד׏׏ٗוג׏׎ח
׎אGǼǣȒٗגPTٗBCז׏
ח׏

AƬƬƺɀɀǣȒȇ ID

PƏɎǝȒǼȒǕǣɀɎ
PǝɵɀǣƬǣƏȇ
CǼǣƺȇɎ ID

CǼǣƺȇɎ

GǼǣȒƫǼƏɀɎȒȅƏDǣƏǕȇȒɀǣɀ
EɖȸȒȵƺƏȇEɎǝȇǣƬǣɎɵ
MƏǼƺSƺɴ
AǕƺ׎ד

DƏɎƺ Ȓǔ BǣȸɎǝ
PƏɎǣƺȇɎ NƏȅƺ

MƏȸ ׎א׎א ًו 
SɎƏɎɖɀٮ

bƺȵȒȸɎ DƏɎƺTƺɀɎ PƺȸǔȒȸȅƺƳي SȒȅƏɎǣƬ PƏȇƺǼ
   PƏɎǣƺȇɎ CǼǣƺȇɎ SȵƺƬǣȅƺȇ
  

 RƺɀɖǼɎي NƺǕƏɎǣɮƺ

Gƺȇƺɀ TƺɀɎƺƳ
TƺɀɎ ǣȇǔȒȸȅƏɎǣȒȇ ɀɖƬǝ Əɀ Ǖƺȇƺ ȇƏȅƺ ƏȇƳ ǝȒɎ ɀȵȒɎ ȸƺǕǣȒȇ ƬƏȇ ƫƺ ǣȇƬǼɖƳƺƳ ǣȇ Ɏǝǣɀ ɀƺƬɎǣȒȇ٫

MƺɎǝȒƳɀ ƏȇƳ LǣȅǣɎƏɎǣȒȇɀ

EXAMPvE SɎƏɎƺȅƺȇɎ ǣȇƬǼɖƳǣȇǕ ɀƏȅȵǼƺ Ɏɵȵƺ ٢FFPEً ƺɎƬ٣ً ȅƺɎǝȒƳ Ȓǔ ƺɴɎȸƏƬɎǣȒȇً ƏȅȵǼǣǔǣƬƏɎǣȒȇ ȸƺƏƬɎǣȒȇɀً ȵƏȇƺǼ ɎƏȸǕƺɎƺƳ 
ȸƺǕǣȒȇɀً ɀƺȷɖƺȇƬǣȇǕ ɎƺƬǝȇȒǼȒǕɵً ƺɎƬِ AƳƳǣɎǣȒȇƏǼǼɵً Ə ƳƺɀƬȸǣȵɎǣȒȇ Ȓǔ Ɏǝƺ ƳƏɎƏ ƏȇƏǼɵɀǣɀ ɀȒǔɎɯƏȸƺ٢ɀ٣ً ǕƺȇȒȅƺ Ȓǔ ȸƺǔƺȸƺȇƬƺ 
ƏȇƳ Ɏǝƺ ɀƺȇɀǣɎǣɮǣɎɵ Ȓǔ Ɏǝƺ ȅƺɎǝȒƳɀ ɀǝȒɖǼƳ ƫƺ ƳƺɀƬȸǣƫƺƳِ

 ǣɀ Ə ɮƏȸǣƏȇɎ ƏȇƏǼɵɀǣɀً ǣȇɎƺȸȵȸƺɎƏɎǣȒȇ ƏȇƳ ƳƺƬǣɀǣȒȇ ɀɖȵȵȒȸɎ ɎȒȒǼ ǔȒȸ ȸƺɀƺƏȸƬǝ ƏȇƳ ƬǼǣȇǣƬƏǼ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎ ٢QCI ٣
ǼƏƫɀ ƏȇƏǼɵɿǣȇǕ ǝɖȅƏȇ ǕƺȇƺɎǣƬɀ ƳƏɎƏ ƏȇƳ ǣɀ ȇȒɎ ǣȇɎƺȇƳƺƳ ɎȒ ƫƺ ɖɀƺƳ ǔȒȸ ƳǣƏǕȇȒɀɎǣƬ ȵɖȸȵȒɀƺɀِ QCI IȇɎƺȸȵȸƺɎ ɀȒǔɎɯƏȸƺ 
ǣȇƬǼɖƳƺɀ Ɏǝƺ ǔȒǼǼȒɯǣȇǕ ɖȇƳƺȸǼɵǣȇǕ ƳƏɎƏƫƏɀƺɀً ƳƏɎƏ ȸƺǔƺȸƺȇƬƺ ɀƺɎɀ ƏȇƳ ɎȒȒǼɀٕ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎٮIȇɎƺȸȵȸƺɎ 
 EVS ٣ًדאٮח׎ٮח׏׎א٢ AǼǼƺǼƺ FȸƺȷɖƺȇƬɵ CȒȅȅɖȇǣɎɵ ٣ًגِ׏٢ɮ CADD ȸƺǼƺƏɀƺ٣ًٮ٢K IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ ٣ًהאא׎׎א׎אِהِד٢
٢ESP׎׎דהSIٮV٣ًא bƺǔɀƺȷ Gƺȇƺ MȒƳƺǼ ٣ًד׎ٮא׎ٮח׏׎א٢ JASPAb ٣ً׏׏ٮב׏׎א٢ IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ SȇƏȵɀǝȒɎ TǣȅƺɀɎƏȅȵ 
 ȸƺǼƺƏɀƺ٣ًٮ٢K CǼǣȇǣƬƏǼ TȸǣƏǼɀ ٣ًו׎ٮא׏׎א٢ ח׏VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕ ٣ًו׎ٮא׏׎א٢ ז׏VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕ ٣ً׎ِ׏׎يובيא׏ ׏אٮא׎ٮ׎א׎א٢
PȒǼɵPǝƺȇ٢ אٮɮ׎׎׎׏ ٣ًאِאِא GƺȇȒȅƺ FȸƺȷɖƺȇƬɵ ٢ȵǝƏɀƺבɮדƫ٣ً EɴAC ٣ً׏ِבِ׎٢ ǣɮƏ ٢NȒɮ זאيא׏ ח׏ ǣɮƏِ׎׎א׏ِ׎ِ׏ٮǴƏȸ٣ً PǝɵǼȒP ǝǕז׏ 
 ًהא ٢MƏɵ OMIM ٣ًבِד٢ CƺȇɎȒMD ٣ًחא ٢bƺǼƺƏɀƺ GENCODE ٣ًאِו٢ TƏȸǕƺɎSƬƏȇ ٣ً׏ד׏٢ DƫSNP ٣ً׏׏ٮח׎׎א٢ ח׏PǝɵǼȒP ǝǕ ٣ً׏׏ٮח׎׎א٢
 ٣ًחז٢ɮ COSMIC ٣ًד׏ٮד׎ٮה׏׎א٢ DGV ٣ًד׎ٮה׎ٮח׏׎א٢ CǼǣȇɮƏȸ ٣ًד׎ٮח׎ٮב׏׎א٢ TCGA ٣ًבאٮא׎ٮה׏׎א٢ BSIFT ٣ً׏ِ׏ِא٢ ǕȇȒȅAD ٣ًו׏׎א
HGMD ٣ًאِח׏׎א٢ SIFTגG ٣באٮא׎ٮה׏׎א٢

TM



bƺȵȒȸɎ DƏɎƺي
DǣƏǕȇȒɀǣɀي

PƏɎǣƺȇɎ NƏȅƺي
AƬƬƺɀɀǣȒȇ IDي ח׏׎אGǼǣȒٗגPTٗBCז׏ٮד׏׏ٗוג׏׎ח׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏ٗחבהב׎׏זאה׎ח׏׎א

GǼǣȒƫǼƏɀɎȒȅƏ
MƏȸ ׎א׎א ًו

PƏǕƺ א Ȓǔ א

CǼǣȇǣƬƏǼ SǣǕȇǣǔǣƬƏȇƬƺ Ȓǔ VƏȸǣƏȇɎɀ BƏɀƺƳ Ȓȇ AMP ٖ ASCO ٖ CAP GɖǣƳƺǼǣȇƺɀن

SɎȸȒȇǕ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ ׏A

ى BǣȒȅƏȸǸƺȸ ȵȸƺƳǣƬɎɀ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Əȇ FDA Ȓȸ EMA ƏȵȵȸȒɮƺƳ ɎǝƺȸƏȵɵً ƏƬƬȒȸƳǣȇǕ 

ɎȒ ƳȸɖǕ ǼƏƫƺǼ Ȓȸ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ

ى BǣȒȅƏȸǸƺȸ ǣȇƬǼɖƳƺƳ ǣȇ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ

Tǣƺȸ ׏B

ى BǣȒȅƏȸǸƺȸ ȵȸƺƳǣƬɎɀ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Ə ɎǝƺȸƏȵɵ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɯƺǼǼٮ

ȵȒɯƺȸƺƳ ɀɎɖƳǣƺɀ

ى BǣȒȅƏȸǸƺȸ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɯƺǼǼٮȵȒɯƺȸƺƳ ɀɎɖƳǣƺɀ

PȒɎƺȇɎǣƏǼ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ אC

ى BǣȒȅƏȸǸƺȸ ǣɀ ƏɀɀȒƬǣƏɎƺƳ ɯǣɎǝ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Əȇ FDA Ȓȸ EMA ƏȵȵȸȒɮƺƳ ɎǝƺȸƏȵɵً 

ƏƬƬȒȸƳǣȇǕ ɎȒ ƳȸɖǕ ǼƏƫƺǼ Ȓȸ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ƫɖɎ ȒȇǼɵ ǔȒȸ ƳǣǔǔƺȸƺȇɎ ƳǣƏǕȇȒɀǣɀ

ى BǣȒȅƏȸǸƺȸ ǣɀ Əȇ ǣȇƬǼɖɀǣȒȇ ƬȸǣɎƺȸǣȒȇ ǔȒȸ Əȇ ƏƬɎǣɮƺ ƬǼǣȇǣƬƏǼ ɎȸǣƏǼ

ى BǣȒȅƏȸǸƺȸ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ƫƏɀƺƳ Ȓȇ ȅɖǼɎǣȵǼƺ ɀȅƏǼǼ ɀɎɖƳǣƺɀ

Tǣƺȸ אD
ى BǣȒȅƏȸǸƺȸ ɀǝȒɯɀ ȵǼƏɖɀǣƫǼƺ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ƫƏɀƺƳ Ȓȇ ƬƏɀƺ Ȓȸ ȵȸƺƬǼǣȇǣƬƏǼ ɀɎɖƳǣƺɀ

ى BǣȒȅƏȸǸƺȸ ȅƏɵ ƏɀɀǣɀɎ ǣȇ ƳǣɀƺƏɀƺ ƳǣƏǕȇȒɀǣɀ Ȓȸ ȵȸȒǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɀȅƏǼǼ ɀɎɖƳǣƺɀ

UȇƬƺȸɎƏǣȇ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ ב ى BǣȒȅƏȸǸƺȸ ǝƏɀ ɖȇƬƺȸɎƏǣȇ ƬǼǣȇǣƬƏǼ ɀǣǕȇǣǔǣƬƏȇƬƺ ƏȇƳ ȇȒɎ ǸȇȒɯȇ ɎȒ ƫƺ ǼǣǸƺǼɵ ƫƺȇǣǕȇ Ȓȸ ƫƺȇǣǕȇ

ȵƳǔٖחٮבאא׎ב٣ה׏٢זוד׏ٮדאד׏ǴȅƳِƏȅǴȵƏɎǝȒǼِȒȸǕٖƏȸɎǣƬǼƺٖS ׎בבבחחואيAƳƏȵɎƺƳ ǔȸȒȅ PMIDنن



YȒɖȸ vƏƫ 
 בה׎גח bƺƳɯȒȒƳ CǣɎɵً CA ً׎א vǣȇƬȒǼȇ BǼɮƳً SɖǣɎƺ ׎׎ו׏
ǼƏƫɴِƬȒȅ ٖ ׎ג׎ג גזג ٣׎דה٢ 
AƳƳǣɎǣȒȇƏǼ IȇǔȒȸȅƏɎǣȒȇ

PƏǕƺ ׏ Ȓǔ א

BȸƏǣȇPȸǣȅƏȸɵ TɖȅȒȸ SǣɎƺ
MƏȸ ׎א׎א ًוAƬƬƺɀɀǣȒȇ

CȒǼǼƺƬɎǣȒȇ
SȵƺƬǣȅƺȇ

ٗחבהב׎׏זאה׎ח׏׎א
׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏
ٮגובٗוג׏׎ח
אGǼǣȒٗהCTCٗBCח׏
ח׏׎

AƬƬƺɀɀǣȒȇ ID

PƏɎǝȒǼȒǕǣɀɎ
PǝɵɀǣƬǣƏȇ
CǼǣƺȇɎ ID

CǼǣƺȇɎ

GǼǣȒƫǼƏɀɎȒȅƏDǣƏǕȇȒɀǣɀ
EɖȸȒȵƺƏȇEɎǝȇǣƬǣɎɵ

Sƺɴ
AǕƺ׎ד

DƏɎƺ Ȓǔ BǣȸɎǝ
PƏɎǣƺȇɎ NƏȅƺ

MƏȸ ׎א׎א ًו 
SɎƏɎɖɀٮ

bƺȵȒȸɎ DƏɎƺTƺɀɎ PƺȸǔȒȸȅƺƳي SȒȅƏɎǣƬ PƏȇƺǼ
   PƏɎǣƺȇɎ CǼǣƺȇɎ SȵƺƬǣȅƺȇ
  

 RƺɀɖǼɎي NƺǕƏɎǣɮƺ

Gƺȇƺɀ TƺɀɎƺƳ
TƺɀɎ ǣȇǔȒȸȅƏɎǣȒȇ ɀɖƬǝ Əɀ Ǖƺȇƺ ȇƏȅƺ ƏȇƳ ǝȒɎ ɀȵȒɎ ȸƺǕǣȒȇ ƬƏȇ ƫƺ ǣȇƬǼɖƳƺƳ ǣȇ Ɏǝǣɀ ɀƺƬɎǣȒȇ٫

MƺɎǝȒƳɀ ƏȇƳ LǣȅǣɎƏɎǣȒȇɀ

EXAMPvE SɎƏɎƺȅƺȇɎ ǣȇƬǼɖƳǣȇǕ ɀƏȅȵǼƺ Ɏɵȵƺ ٢FFPEً ƺɎƬ٣ً ȅƺɎǝȒƳ Ȓǔ ƺɴɎȸƏƬɎǣȒȇً ƏȅȵǼǣǔǣƬƏɎǣȒȇ ȸƺƏƬɎǣȒȇɀً ȵƏȇƺǼ ɎƏȸǕƺɎƺƳ 
ȸƺǕǣȒȇɀً ɀƺȷɖƺȇƬǣȇǕ ɎƺƬǝȇȒǼȒǕɵً ƺɎƬِ AƳƳǣɎǣȒȇƏǼǼɵً Ə ƳƺɀƬȸǣȵɎǣȒȇ Ȓǔ Ɏǝƺ ƳƏɎƏ ƏȇƏǼɵɀǣɀ ɀȒǔɎɯƏȸƺ٢ɀ٣ً ǕƺȇȒȅƺ Ȓǔ ȸƺǔƺȸƺȇƬƺ 
ƏȇƳ Ɏǝƺ ɀƺȇɀǣɎǣɮǣɎɵ Ȓǔ Ɏǝƺ ȅƺɎǝȒƳɀ ɀǝȒɖǼƳ ƫƺ ƳƺɀƬȸǣƫƺƳِ

 ǣɀ Ə ɮƏȸǣƏȇɎ ƏȇƏǼɵɀǣɀً ǣȇɎƺȸȵȸƺɎƏɎǣȒȇ ƏȇƳ ƳƺƬǣɀǣȒȇ ɀɖȵȵȒȸɎ ɎȒȒǼ ǔȒȸ ȸƺɀƺƏȸƬǝ ƏȇƳ ƬǼǣȇǣƬƏǼ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎ ٢QCI ٣
ǼƏƫɀ ƏȇƏǼɵɿǣȇǕ ǝɖȅƏȇ ǕƺȇƺɎǣƬɀ ƳƏɎƏ ƏȇƳ ǣɀ ȇȒɎ ǣȇɎƺȇƳƺƳ ɎȒ ƫƺ ɖɀƺƳ ǔȒȸ ƳǣƏǕȇȒɀɎǣƬ ȵɖȸȵȒɀƺɀِ QCI IȇɎƺȸȵȸƺɎ ɀȒǔɎɯƏȸƺ 
ǣȇƬǼɖƳƺɀ Ɏǝƺ ǔȒǼǼȒɯǣȇǕ ɖȇƳƺȸǼɵǣȇǕ ƳƏɎƏƫƏɀƺɀً ƳƏɎƏ ȸƺǔƺȸƺȇƬƺ ɀƺɎɀ ƏȇƳ ɎȒȒǼɀٕ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎٮIȇɎƺȸȵȸƺɎ 
 EVS ٣ًדאٮח׎ٮח׏׎א٢ AǼǼƺǼƺ FȸƺȷɖƺȇƬɵ CȒȅȅɖȇǣɎɵ ٣ًגِ׏٢ɮ CADD ȸƺǼƺƏɀƺ٣ًٮ٢K IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ ٣ًהאא׎׎א׎אِהِד٢
٢ESP׎׎דהSIٮV٣ًא bƺǔɀƺȷ Gƺȇƺ MȒƳƺǼ ٣ًד׎ٮא׎ٮח׏׎א٢ JASPAb ٣ً׏׏ٮב׏׎א٢ IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ SȇƏȵɀǝȒɎ TǣȅƺɀɎƏȅȵ 
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PȒǼɵPǝƺȇ٢ אٮɮ׎׎׎׏ ٣ًאِאِא GƺȇȒȅƺ FȸƺȷɖƺȇƬɵ ٢ȵǝƏɀƺבɮדƫ٣ً EɴAC ٣ً׏ِבِ׎٢ ǣɮƏ ٢NȒɮ זאيא׏ ח׏ ǣɮƏِ׎׎א׏ِ׎ِ׏ٮǴƏȸ٣ً PǝɵǼȒP ǝǕז׏ 
 ًהא ٢MƏɵ OMIM ٣ًבِד٢ CƺȇɎȒMD ٣ًחא ٢bƺǼƺƏɀƺ GENCODE ٣ًאِו٢ TƏȸǕƺɎSƬƏȇ ٣ً׏ד׏٢ DƫSNP ٣ً׏׏ٮח׎׎א٢ ח׏PǝɵǼȒP ǝǕ ٣ً׏׏ٮח׎׎א٢
 ٣ًחז٢ɮ COSMIC ٣ًד׏ٮד׎ٮה׏׎א٢ DGV ٣ًד׎ٮה׎ٮח׏׎א٢ CǼǣȇɮƏȸ ٣ًד׎ٮח׎ٮב׏׎א٢ TCGA ٣ًבאٮא׎ٮה׏׎א٢ BSIFT ٣ً׏ِ׏ِא٢ ǕȇȒȅAD ٣ًו׏׎א
HGMD ٣ًאِח׏׎א٢ SIFTגG ٣באٮא׎ٮה׏׎א٢
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1 Summary

Report created Sat Jun 29 18:08:23 CEST 2019

Sample ID 20190628103639_10016005070106190147_78-18PT_BC2_Glio2019

Analysis workflow AIT FFPE v4.5: QIAact Actionable Insights Tumor Panel on FFPE

Analyst root

Reported variants 11

Analysis results 4 Untested variants

1.1 Comments
No comments
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1.2 Distribution of observed frequencies for reported variants
Includes variants initially listed in variant table 'Reported variants'.
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2 Quality control
Quality control for the sample analysis. Includes information on the input data, read mapping, and coverage information per gene.

2.1 Fastq

Fastq 20190628103639_10016005070106190147_78-18PT_BC2_Glio2019

Reads 1,835,948

Nucleotides* 168,958,931

Average read length* 92.03

Reads with average quality ≥ 25 96.27%

* Including sample barcode

Recommendations:
Reads with average quality ≥ 25 should be ≥ 80.00%

2.2 Secondary analysis summary

Reads mapped 1,185,513 (64.57%)

Reads in target regions 457,869 (38.62%)

Percentage of base positions in regions of interest with coverage ≥ 500x 93.47%

Percentage of base positions in regions of interest with coverage ≥ 200x 99.50%

Recommendations:
Percentage of base positions in regions of interest with coverage ≥ 500x should be ≥ 90.00%
Percentage of base positions in regions of interest with coverage ≥ 200x should be ≥ 95.00%

2.3 Coverage
Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

NRAS 6 27 100.00% 100.00% 0.00% 4,470 41 0 0

ALK 22 47 53.19% 100.00% 0.00% 627 40 8 0

RAF1 2 2 100.00% 100.00% 0.00% 2,534 2 0 0

PIK3CA 81 131 98.47% 99.24% 0.00% 2,559 165 2 1
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Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

PDGFRA 21 64 100.00% 100.00% 0.00% 2,584 46 0 0

KIT 49 140 100.00% 100.00% 0.00% 1,752 235 0 0

ESR1 6 7 85.71% 100.00% 0.00% 1,146 11 2 0

EGFR 96 208 87.02% 98.56% 0.00% 1,267 443 34 3

BRAF 29 72 100.00% 100.00% 0.00% 1,849 153 0 0

KRAS 21 55 100.00% 100.00% 0.00% 2,498 148 0 0

ERBB3 8 8 100.00% 100.00% 0.00% 2,453 10 0 0

ERBB2 16 35 100.00% 100.00% 0.00% 3,086 61 0 0

ROI: Number of Regions of Interest, i.e. reportable regions that overlap with the gene.

Bases: Total number of base positions in Regions of Interest that overlap with the gene.

≥500x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the significant coverage threshold.

≥200x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the minimum coverage threshold.

0x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is zero.

Median: Median coverage of base positions in the Regions of Interest that overlap with the gene.

VOI: Total number of Variants of Interest, whether detected or not, that overlap with the gene. The list of Variants of Interest is defined by the analysis pipeline.

VOI <500x: Number of Variants of Interest in the gene for which coverage is below the significant coverage threshold.

VOI <200x: Number of Variants of Interest in the gene for which coverage is below the minimum coverage threshold.

2.4 Detected variants
Number of detected variants per gene. Variants for which coverage is above the minimum coverage threshold.

Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

NRAS 4 0 0 0 4 3 1

ALK 6 3 1 2 3 1 2

RAF1 1 0 0 0 1 1 0

PIK3CA 14 2 1 1 12 3 9

PDGFRA 5 1 0 1 4 2 2

KIT 3 0 0 0 3 2 1

ESR1 5 2 0 2 3 1 2

EGFR 6 2 1 1 4 0 4

BRAF 4 1 0 1 3 0 3
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Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

KRAS 9 0 0 0 9 3 6

ERBB3 4 0 0 0 4 2 2

ERBB2 2 1 1 0 1 1 0

In total: Total number of variants detected within the gene. Variants initially listed in variant tables 3.1 and 3.2.

VOI: Number of detected Variants of Interest detected within the gene. The list of Variants of Interest is defined by the analysis pipeline.

- non-syn: Number of detected, gene-specific Variants of Interest that are non-synonymous.

- syn: Number of detected, gene-specific Variants of Interest that are synonymous.

Non-VOI: Number of detected variants that are not found within the analysis pipeline-defined list of Variants of Interest.

- non-syn: Number of gene-specific, non-VOIs that are non-synonymous.

- syn: Number of gene-specific, non-VOIs that are synonymous.
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3 Variants
Variants detected within regions of interest with more than significant coverage are found in 3.1 and variants with more than minimum coverage are found in 3.2.
Variants of interest that could not be tested due to insufficient coverage are listed in table 3.3.
The coverage thresholds and minimum frequency cutoffs configured for the analysis workflow are listed in the History section.
Setting a variant review state to "Confirmed by review" moves it to 3.1, "Artifact" moves it to 3.2.
Only the variants in table 3.1 are exported as VCF and uploaded to QCI Interpret.

3.1 Reported variants
Variants that will be exported to VCF and uploaded to QCI Interpret. Initially contains: Variants detected within regions of interest with more than significant coverage
and frequency above the cutoff set for the analysis workflow. These variants are assigned the initial review state "Valid".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

ALK c.4472A>G p.Lys1491Arg SNV 9.10% 29.46 1.00 1,836 Yes Yes Valid

ALK c.4338C>T SNV 63.71% 29.53 1.00 970 Yes Yes Valid

ALK c.2535T>C SNV 14.09% 29.44 5.15E-5 1,732 Yes Yes Valid

PIK3CA c.-77+8483C>T SNV 23.21% 34.36 1.54E-11 1,021 Yes Yes Valid

PIK3CA c.1173A>G p.Ile391Met SNV 55.22% 30.29 0.88 2,501 Yes Yes Valid

PDGFRA c.1701A>G SNV 99.82% 30.10 1.00 2,244 Yes Yes Valid

ESR1 c.1782G>A SNV 45.34% 33.03 1.00 2,069 Yes Yes Valid

EGFR c.1562G>A p.Arg521Lys SNV 16.79% 35.12 0.28 1,090 Yes Yes Valid

EGFR c.2361G>A SNV 99.71% 31.39 1.00 1,380 Yes Yes Valid

BRAF c.1929A>G SNV 50.90% 26.83 1.00 2,933 Yes Yes Valid

ERBB2 c.3508C>G p.Pro1170Ala SNV 98.77% 25.17 1.00 1,624 Yes Yes Valid

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

ALK c.4472A>G mis-sense No 167 95 72 200 29416481 2

ALK c.4338C>T No 618 350 268 200 29416615 2
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ALK c.2535T>C No 244 78 166 200 29455267 2

PIK3CA c.-77+8483C>T No 237 0 237 200 178874874 3

PIK3CA c.1173A>G mis-sense No 1,381 266 1,115 200 178927410 3

PDGFRA c.1701A>G No 2,240 770 1,470 200 55141055 4

ESR1 c.1782G>A No 938 489 449 200 152420095 6

EGFR c.1562G>A mis-sense No 183 37 146 200 55229255 7

EGFR c.2361G>A No 1,376 841 535 200 55249063 7

BRAF c.1929A>G No 1,493 514 979 200 140449150 7

ERBB2 c.3508C>G mis-sense No 1,604 72 1,532 200 37884037 17

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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3.2 Variants available for review
Detected variants that will not be exported to the VCF and uploaded to QCI Interpret. Initially contains: Variants with more than minimum coverage and frequency
above the cutoff set for the analysis workflow. Depending on workflow configuration, this table may include variants outside of regions of interest including those with
coverage above significant coverage threshold. These variants are assigned the initial review state "Review".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

NRAS c.296A>T p.Gln99Leu SNV 5.14% 28.10 0.93 797 No No Review

NRAS c.236T>C p.Leu79Pro SNV 4.46% 28.21 0.89 1,817 No No Review

NRAS c.19G>C p.Val7Leu SNV 20.98% 29.33 0.00 4,505 No No Review

NRAS c.-14C>G SNV 5.08% 32.23 1.09E-6 1,260 No No Review

ALK c.3451-22C>T SNV 5.80% 28.12 0.92 586 No No Review

ALK c.3451-26_3451-24delTCC Deletion 10.37% 26.50 0.61 598 No No Review

ALK c.2566T>C p.Phe856Leu SNV 5.12% 29.62 0.98 1,348 No No Review

RAF1 c.1858G>A p.Ala620Thr SNV 5.08% 31.76 1.00 649 No No Review

PIK3CA c.-77+8519A>T SNV 29.64% 34.35 0.92 253 No No Review

PIK3CA c.-76-18864C>A SNV 64.38% 30.44 0.04 786 No No Review

PIK3CA c.97A>G p.Thr33Ala SNV 8.01% 26.48 0.03 1,173 No No Review

PIK3CA c.1005A>T p.Arg335Ser SNV 9.82% 25.54 0.62 774 No No Review

PIK3CA c.1060-17C>A SNV 83.48% 32.38 1.00 1,489 No No Review

PIK3CA c.1134T>A p.Cys378* SNV 7.09% 29.70 3.70E-3 282 Yes No Review

PIK3CA c.1145+9G>A SNV 15.06% 35.96 4.82E-3 332 No No Review

PIK3CA c.1145+14T>A SNV 21.64% 34.16 8.59E-4 439 No No Review

PIK3CA c.1145+16_1145+17delGAinsT
C

MNV 22.15% 30.00 8.23E-4 438 No No Review

PIK3CA c.1145+19T>A SNV 19.64% 34.11 2.45E-3 499 No No Review

PIK3CA c.1145+24_1145+25insA Insertion 6.06% 29.39 0.13 297 No No Review

PIK3CA c.1145+54A>G SNV 100.00% 33.20 1.00 229 No No Review

PDGFRA c.1955G>A p.Gly652Glu SNV 6.68% 31.81 1.25E-4 2,694 No No Review

PDGFRA c.2104A>G p.Lys702Glu SNV 6.03% 30.54 1.00 398 No No Review
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PDGFRA c.2440-50_2440-49insA Insertion 99.60% 33.00 1.00 1,252 No No Review

PDGFRA c.3222T>C SNV 99.40% 31.51 1.00 1,661 No No Review

KIT c.1234A>G p.Lys412Glu SNV 5.01% 28.79 1.00 1,738 No No Review

KIT c.2484+23A>G SNV 10.44% 29.08 0.05 1,744 No No Review

KIT c.2837G>A p.Arg946Gln SNV 15.04% 30.72 0.49 1,170 No No Review

ESR1 c.30T>C SNV 48.07% 29.69 0.23 285 Yes Yes Review

ESR1 c.1369+13826C>T SNV 37.42% 30.79 0.63 2,079 No No Review

ESR1 c.1676C>T p.Ser559Phe SNV 4.84% 35.38 1.00 929 No No Review

ESR1 c.1692C>T SNV 8.59% 33.97 1.35E-4 675 No No Review

EGFR c.890-4C>G SNV 43.86% 32.42 0.22 2,127 No No Review

EGFR c.1498+22A>T SNV 48.68% 33.28 1.00 1,518 No No Review

EGFR c.2460G>A SNV 10.02% 32.57 1.00 539 No No Review

EGFR c.2709T>C SNV 98.34% 30.25 1.00 1,929 No No Review

BRAF c.1860+67A>C SNV 13.73% 36.46 1.00 255 No No Review

BRAF c.1860+66A>C SNV 78.10% 36.51 1.00 1,009 No No Review

BRAF c.1742-38A>T SNV 14.85% 36.82 0.00 559 No No Review

KRAS c.541_542delTCinsAG p.Ser181Arg MNV 19.28% 31.47 0.00 3,092 No No Review

KRAS c.534A>G SNV 19.77% 31.82 0.00 3,146 No No Review

KRAS c.525A>G SNV 17.87% 31.26 0.00 3,246 No No Review

KRAS c.522T>C SNV 16.88% 35.33 0.00 3,317 No No Review

KRAS c.519T>C SNV 16.36% 30.97 0.00 3,307 No No Review

KRAS c.516A>G SNV 16.00% 29.39 0.00 3,418 No No Review

KRAS c.508A>C p.Met170Leu SNV 5.64% 29.89 0.00 3,367 No No Review

KRAS c.291-10delT Deletion 4.52% 31.00 1.00 642 No No Review

KRAS c.220A>G p.Thr74Ala SNV 5.15% 25.80 0.93 1,146 No No Review

ERBB3 c.89C>T p.Pro30Leu SNV 97.72% 35.05 1.00 395 No No Review

ERBB3 c.340A>G p.Lys114Glu SNV 4.32% 22.63 0.40 1,133 No No Review

ERBB3 c.936A>G SNV 4.01% 33.73 0.10 649 No No Review

ERBB3 c.3348G>A SNV 99.50% 32.70 1.00 2,210 No No Review

ERBB2 c.2953C>T p.Arg985Cys SNV 5.66% 28.87 0.55 1,360 No No Review
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Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

NRAS c.296A>T mis-sense No 41 26 15 200 115252344 1

NRAS c.236T>C mis-sense No 81 43 38 200 115256475 1

NRAS c.19G>C mis-sense No 945 0 945 200 115258763 1

NRAS c.-14C>G No 64 0 64 200 115258795 1

ALK c.3451-22C>T No 34 22 12 200 29445296 2

ALK c.3451-26_3451-24delTCC No 62 42 20 200 29445298..29445300 2

ALK c.2566T>C mis-sense No 69 39 30 200 29455236 2

RAF1 c.1858G>A mis-sense No 33 0 33 200 12626102 3

PIK3CA c.-77+8519A>T No 75 60 15 200 178874910 3

PIK3CA c.-76-18864C>A No 506 223 283 200 178897674 3

PIK3CA c.97A>G mis-sense No 94 44 50 200 178916710 3

PIK3CA c.1005A>T mis-sense No 76 16 60 200 178921523 3

PIK3CA c.1060-17C>A No 1,243 743 500 200 178922274 3

PIK3CA c.1134T>A non-sense No 20 0 20 200 178922365 3

PIK3CA c.1145+9G>A No 50 0 50 200 178922385 3

PIK3CA c.1145+14T>A No 95 0 95 200 178922390 3

PIK3CA c.1145+16_1145+17delGAinsTC No 97 0 97 200 178922392..178922393 3

PIK3CA c.1145+19T>A No 98 0 98 200 178922395 3

PIK3CA c.1145+24_1145+25insA No 18 0 18 200 178922400^178922401 3

PIK3CA c.1145+54A>G No 229 0 229 200 178922430 3

PDGFRA c.1955G>A mis-sense No 180 149 31 200 55144126 4

PDGFRA c.2104A>G mis-sense No 24 0 24 146 55144630 4

PDGFRA c.2440-50_2440-49insA No 1,247 478 769 200 55151958^55151959 4

PDGFRA c.3222T>C No 1,651 683 968 200 55161391 4

KIT c.1234A>G mis-sense No 87 42 45 200 55589752 4

KIT c.2484+23A>G No 182 100 82 200 55599381 4

KIT c.2837G>A mis-sense No 176 111 65 200 55604629 4

ESR1 c.30T>C No 137 29 108 200 152129077 6
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ESR1 c.1369+13826C>T No 778 401 377 200 152396085 6

ESR1 c.1676C>T mis-sense No 45 26 19 200 152419989 6

ESR1 c.1692C>T No 58 6 52 200 152420005 6

EGFR c.890-4C>G No 933 933 0 200 55223519 7

EGFR c.1498+22A>T No 739 360 379 200 55228053 7

EGFR c.2460G>A No 54 28 26 200 55249162 7

EGFR c.2709T>C No 1,897 1,521 376 200 55266417 7

BRAF c.1860+67A>C No 35 35 0 200 140453008 7

BRAF c.1860+66A>C No 788 788 0 200 140453009 7

BRAF c.1742-38A>T No 83 0 83 200 140453231 7

KRAS c.541_542delTCinsAG mis-sense No 596 596 0 200 25362754..25362755 12

KRAS c.534A>G No 622 619 3 200 25362762 12

KRAS c.525A>G No 580 578 2 200 25362771 12

KRAS c.522T>C No 560 559 1 200 25362774 12

KRAS c.519T>C No 541 539 2 200 25362777 12

KRAS c.516A>G No 547 540 7 200 25362780 12

KRAS c.508A>C mis-sense No 190 186 4 200 25362788 12

KRAS c.291-10delT Yes 29 0 29 200 25378717 12

KRAS c.220A>G mis-sense No 59 27 32 200 25380238 12

ERBB3 c.89C>T mis-sense No 386 386 0 200 56477541 12

ERBB3 c.340A>G mis-sense No 49 2 47 200 56478884 12

ERBB3 c.936A>G No 26 9 17 200 56482388 12

ERBB3 c.3348G>A No 2,199 993 1,206 200 56494991 12

ERBB2 c.2953C>T mis-sense No 77 27 50 200 37882895 17
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Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.

3.3 Untested variants
Variants of interest that could not be tested due to insufficient coverage. These variants are assigned the initial review state "Untested".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

PIK3CA c.1132T>C p.Cys378Arg SNV 1.04% 20.50 192 Yes Yes Untested

EGFR c.2117T>C p.Ile706Thr SNV 0.67% 31.00 149 Yes Yes Untested

EGFR c.2184+19G>A SNV 0.00% 90 Yes Yes Untested

EGFR c.2596G>A p.Glu866Lys SNV 0.00% 162 Yes Yes Untested
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Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

PIK3CA c.1132T>C mis-sense 2 2 0 178922363 3

EGFR c.2117T>C mis-sense 1 0 1 55241669 7

EGFR c.2184+19G>A 0 0 0 55241755 7

EGFR c.2596G>A mis-sense 0 0 0 55259538 7

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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4 Detailed QC
Quality control metrics for detailed inspection. These metrics can indicate possible problems in the upstream workflow or data analysis. Quality control are divided in
metrics on the incoming reads from input data, and metrics per base positions in these reads. Lastly section 4.3 and 4.4 display metrics on how well the positions in
the region of interest are covered

4.1 QC for reads
4.1.1 Average base quality of reads

Average PHRED score
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Distribution of average sequence quality scores. The quality of a sequence is calculated as the arithmetic mean of its base qualities.
x: PHRED-score
y: number of sequences observed at that qual. score normalized to the total number of sequences
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4.1.2 GC content of reads

% GC-content
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Distribution of GC-contents. The GC-content of a sequence is calculated as the number of GC-bases compared to all bases (including ambiguous
bases).
x: relative GC-content of a sequence in percent
y: number of sequences featuring particular GC-percentages normalized to the total number of sequences

4.1.3 Ambiguous base content of reads
No ambiguous bases detected.

4.2 QC for bases
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4.2.1 Quality score per base position

base position
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Base-quality distribution along the base positions.
x: base position
y: median & percentiles of quality scores observed at that base position
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4.2.2 GC content per base position

Base position
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Combined coverage of G- and C-bases.
x: base position
y: number of G- and C-bases observed at current position normalized to the total number of bases observed at that position

4.2.3 Ambiguous base content per base position
No ambiguous bases detected
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4.3 Coverage of Regions of Interest positions
Coverage distribution

Coverage
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4.4 Mean coverage of relative positions in regions of interest

Targeted region position (%)
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5 History
5.1 Log Entries
Type Time User Details

State change Sat Jun 29 18:08:36 CEST 2019 system Ready for Review

State change Sat Jun 29 17:53:46 CEST 2019 root In Progress

5.2 Execution Information

QCIA version QCI Analyze 1.4.5

Analysis start time Sat Jun 29 17:53:46 CEST 2019

Analysis workflow AIT FFPE 4.5

Analysis description QIAact Actionable Insights Tumor Panel on FFPE

5.3 Transcripts
Table listing the genes, transcript IDs and protein IDs used in the analysis.

Gene Name Transcript ID Protein ID

NRAS NM_002524.4 NP_002515.1

ALK NM_004304.4 NP_004295.2

RAF1 NM_002880.3 NP_002871.1

PIK3CA NM_006218.2 NP_006209.2

PDGFRA NM_006206.4 NP_006197.1

KIT NM_000222.2 NP_000213.1

ESR1 NM_001122742.1 NP_001116214.1

EGFR NM_005228.3 NP_005219.2

BRAF NM_004333.4 NP_004324.2

KRAS NM_004985.3 NP_004976.2

ERBB3 NM_001982.3 NP_001973.2
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Gene Name Transcript ID Protein ID

ERBB2 NM_004448.2 NP_004439.2

5.4 Open Parameters
Workflow parameters that are editable by the administrator

Reported variants

Significant coverage threshold 500

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Variants available for review

Minimum coverage threshold 200

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Detect variants outside regions of interest Yes

5.5 Locked Parameters
Adapter trimming

Trim adapter list GRadapter_160913

Ambiguous trim false

Ambiguous limit 2

Quality trim false

Quality limit 0.05

Use colorspace false
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Also search on reversed sequence false

Remove 5' terminal nucleotides false

Number of 5' terminal nucleotides 1

Maximum number of nucleotides in reads 1000

Minimum number of nucleotides in reads 15

Discard short reads false

Remove 3' terminal nucleotides false

Number of 3' terminal nucleotides 1

Discard long reads false

Map Reads to Reference

References Homo_sapiens_sequence_hg19

Masking mode No masking

Masking track Not set

Match score 1

Mismatch cost 2

Cost of insertions and deletions Affine gap cost

Insertion cost 3

Deletion cost 3

Insertion open cost 6

Insertion extend cost 1

Deletion open cost 6

Deletion extend cost 1

Length fraction 0.5

Similarity fraction 0.8

Global alignment false

Color space alignment false

Color error cost 3

Auto-detect paired distances false

Non-specific match handling Map randomly
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InDels and Structural Variants

P-Value threshold 1.0E-4

Maximum number of mismatches 3

Ignore broken pairs true

Minimum relative consensus coverage 0.0

Minimum quality score 0

Filter variants true

Minimum number of reads 2

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Local Realignment (Short Unaligned End version)

Realign unaligned ends true

Multi-pass realignment 2

Local bound for unaligned ends of size one 0.75

Local bound for unaligned ends of size two 0.75

Force realignment to guidance-variants false

Maximum guidance-variant length 100

Trim Primers and their Dimers of Mapped Reads

Primer track 101x_GR_primers_15_10_15_V1.0

Reference Homo_sapiens_sequence_hg19

Minimum primer overlap length 9

Allow dangling 3' end base true

Minimal primer overlap fraction 0.7

Only keep reads that have hit a primer true

Additional bases to trim 1
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Remove Pseudogene Reads

Genes track AITv2_PseudoGenes_170912_ver1.0

Gene and pseudogene links KRAS -> KRASP1

Required unaligned ends % 2.0

Low Frequency Variant Detection

Required significance (%) 0.01

Ignore positions with coverage above 1000000000

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Ignore broken pairs true

Ignore non-specific matches Reads

Minimum read length 20

Minimum coverage Parameter editable by administrator

Minimum count 8

Minimum frequency (%) Parameter editable by administrator

Base quality filter false

Neighborhood radius 5

Minimum central quality 5

Minimum neighborhood quality 5

Read direction filter false

Direction frequency (%) 5.0

Relative read direction filter false

Significance (%) 1.0E-5

Read position filter false

Significance (%) 1.0

Remove pyro-error variants false

In homopolymer regions with minimum length 3

With frequency below 0.8
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Remove False Positives

Minimum frequency (%) Parameter editable by administrator

Minimum forward/reverse balance 0.05

Minimum average base quality 22.0

Variant frequency true

Forward/reverse balance false

Average base quality true

Annotate Variants With Primers

Minimum coverage count 400

Minimum variant percentage 1.0

Minimum variant read count 2
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ח׏׎

AƬƬƺɀɀǣȒȇ ID

PƏɎǝȒǼȒǕǣɀɎ
PǝɵɀǣƬǣƏȇ
CǼǣƺȇɎ ID

CǼǣƺȇɎ
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MƺɎǝȒƳɀ ƏȇƳ LǣȅǣɎƏɎǣȒȇɀ

EXAMPvE SɎƏɎƺȅƺȇɎ ǣȇƬǼɖƳǣȇǕ ɀƏȅȵǼƺ Ɏɵȵƺ ٢FFPEً ƺɎƬ٣ً ȅƺɎǝȒƳ Ȓǔ ƺɴɎȸƏƬɎǣȒȇً ƏȅȵǼǣǔǣƬƏɎǣȒȇ ȸƺƏƬɎǣȒȇɀً ȵƏȇƺǼ ɎƏȸǕƺɎƺƳ 
ȸƺǕǣȒȇɀً ɀƺȷɖƺȇƬǣȇǕ ɎƺƬǝȇȒǼȒǕɵً ƺɎƬِ AƳƳǣɎǣȒȇƏǼǼɵً Ə ƳƺɀƬȸǣȵɎǣȒȇ Ȓǔ Ɏǝƺ ƳƏɎƏ ƏȇƏǼɵɀǣɀ ɀȒǔɎɯƏȸƺ٢ɀ٣ً ǕƺȇȒȅƺ Ȓǔ ȸƺǔƺȸƺȇƬƺ 
ƏȇƳ Ɏǝƺ ɀƺȇɀǣɎǣɮǣɎɵ Ȓǔ Ɏǝƺ ȅƺɎǝȒƳɀ ɀǝȒɖǼƳ ƫƺ ƳƺɀƬȸǣƫƺƳِ

 ǣɀ Ə ɮƏȸǣƏȇɎ ƏȇƏǼɵɀǣɀً ǣȇɎƺȸȵȸƺɎƏɎǣȒȇ ƏȇƳ ƳƺƬǣɀǣȒȇ ɀɖȵȵȒȸɎ ɎȒȒǼ ǔȒȸ ȸƺɀƺƏȸƬǝ ƏȇƳ ƬǼǣȇǣƬƏǼ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎ ٢QCI ٣
ǼƏƫɀ ƏȇƏǼɵɿǣȇǕ ǝɖȅƏȇ ǕƺȇƺɎǣƬɀ ƳƏɎƏ ƏȇƳ ǣɀ ȇȒɎ ǣȇɎƺȇƳƺƳ ɎȒ ƫƺ ɖɀƺƳ ǔȒȸ ƳǣƏǕȇȒɀɎǣƬ ȵɖȸȵȒɀƺɀِ QCI IȇɎƺȸȵȸƺɎ ɀȒǔɎɯƏȸƺ 
ǣȇƬǼɖƳƺɀ Ɏǝƺ ǔȒǼǼȒɯǣȇǕ ɖȇƳƺȸǼɵǣȇǕ ƳƏɎƏƫƏɀƺɀً ƳƏɎƏ ȸƺǔƺȸƺȇƬƺ ɀƺɎɀ ƏȇƳ ɎȒȒǼɀٕ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎٮIȇɎƺȸȵȸƺɎ 
 EVS ٣ًדאٮח׎ٮח׏׎א٢ AǼǼƺǼƺ FȸƺȷɖƺȇƬɵ CȒȅȅɖȇǣɎɵ ٣ًגِ׏٢ɮ CADD ȸƺǼƺƏɀƺ٣ًٮ٢K IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ ٣ًהאא׎׎א׎אِהِד٢
٢ESP׎׎דהSIٮV٣ًא bƺǔɀƺȷ Gƺȇƺ MȒƳƺǼ ٣ًד׎ٮא׎ٮח׏׎א٢ JASPAb ٣ً׏׏ٮב׏׎א٢ IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ SȇƏȵɀǝȒɎ TǣȅƺɀɎƏȅȵ 
 ȸƺǼƺƏɀƺ٣ًٮ٢K CǼǣȇǣƬƏǼ TȸǣƏǼɀ ٣ًו׎ٮא׏׎א٢ ח׏VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕ ٣ًו׎ٮא׏׎א٢ ז׏VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕ ٣ً׎ِ׏׎يובيא׏ ׏אٮא׎ٮ׎א׎א٢
PȒǼɵPǝƺȇ٢ אٮɮ׎׎׎׏ ٣ًאِאِא GƺȇȒȅƺ FȸƺȷɖƺȇƬɵ ٢ȵǝƏɀƺבɮדƫ٣ً EɴAC ٣ً׏ِבِ׎٢ ǣɮƏ ٢NȒɮ זאيא׏ ח׏ ǣɮƏِ׎׎א׏ِ׎ِ׏ٮǴƏȸ٣ً PǝɵǼȒP ǝǕז׏ 
 ًהא ٢MƏɵ OMIM ٣ًבِד٢ CƺȇɎȒMD ٣ًחא ٢bƺǼƺƏɀƺ GENCODE ٣ًאِו٢ TƏȸǕƺɎSƬƏȇ ٣ً׏ד׏٢ DƫSNP ٣ً׏׏ٮח׎׎א٢ ח׏PǝɵǼȒP ǝǕ ٣ً׏׏ٮח׎׎א٢
 ٣ًחז٢ɮ COSMIC ٣ًד׏ٮד׎ٮה׏׎א٢ DGV ٣ًד׎ٮה׎ٮח׏׎א٢ CǼǣȇɮƏȸ ٣ًד׎ٮח׎ٮב׏׎א٢ TCGA ٣ًבאٮא׎ٮה׏׎א٢ BSIFT ٣ً׏ِ׏ِא٢ ǕȇȒȅAD ٣ًו׏׎א
HGMD ٣ًאِח׏׎א٢ SIFTגG ٣באٮא׎ٮה׏׎א٢

TM



bƺȵȒȸɎ DƏɎƺي
DǣƏǕȇȒɀǣɀي

PƏɎǣƺȇɎ NƏȅƺي
AƬƬƺɀɀǣȒȇ IDي ח׏׎אGǼǣȒٗוCTCٗBCח׏ٮ׏׏גٗוג׏׎ח׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏ٗחבהב׎׏זאה׎ח׏׎א

GǼǣȒƫǼƏɀɎȒȅƏ
MƏȸ ׎א׎א ًו

PƏǕƺ א Ȓǔ א

CǼǣȇǣƬƏǼ SǣǕȇǣǔǣƬƏȇƬƺ Ȓǔ VƏȸǣƏȇɎɀ BƏɀƺƳ Ȓȇ AMP ٖ ASCO ٖ CAP GɖǣƳƺǼǣȇƺɀن

SɎȸȒȇǕ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ ׏A

ى BǣȒȅƏȸǸƺȸ ȵȸƺƳǣƬɎɀ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Əȇ FDA Ȓȸ EMA ƏȵȵȸȒɮƺƳ ɎǝƺȸƏȵɵً ƏƬƬȒȸƳǣȇǕ 

ɎȒ ƳȸɖǕ ǼƏƫƺǼ Ȓȸ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ

ى BǣȒȅƏȸǸƺȸ ǣȇƬǼɖƳƺƳ ǣȇ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ

Tǣƺȸ ׏B

ى BǣȒȅƏȸǸƺȸ ȵȸƺƳǣƬɎɀ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Ə ɎǝƺȸƏȵɵ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɯƺǼǼٮ

ȵȒɯƺȸƺƳ ɀɎɖƳǣƺɀ

ى BǣȒȅƏȸǸƺȸ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɯƺǼǼٮȵȒɯƺȸƺƳ ɀɎɖƳǣƺɀ

PȒɎƺȇɎǣƏǼ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ אC

ى BǣȒȅƏȸǸƺȸ ǣɀ ƏɀɀȒƬǣƏɎƺƳ ɯǣɎǝ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Əȇ FDA Ȓȸ EMA ƏȵȵȸȒɮƺƳ ɎǝƺȸƏȵɵً 

ƏƬƬȒȸƳǣȇǕ ɎȒ ƳȸɖǕ ǼƏƫƺǼ Ȓȸ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ƫɖɎ ȒȇǼɵ ǔȒȸ ƳǣǔǔƺȸƺȇɎ ƳǣƏǕȇȒɀǣɀ

ى BǣȒȅƏȸǸƺȸ ǣɀ Əȇ ǣȇƬǼɖɀǣȒȇ ƬȸǣɎƺȸǣȒȇ ǔȒȸ Əȇ ƏƬɎǣɮƺ ƬǼǣȇǣƬƏǼ ɎȸǣƏǼ

ى BǣȒȅƏȸǸƺȸ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ƫƏɀƺƳ Ȓȇ ȅɖǼɎǣȵǼƺ ɀȅƏǼǼ ɀɎɖƳǣƺɀ

Tǣƺȸ אD
ى BǣȒȅƏȸǸƺȸ ɀǝȒɯɀ ȵǼƏɖɀǣƫǼƺ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ƫƏɀƺƳ Ȓȇ ƬƏɀƺ Ȓȸ ȵȸƺƬǼǣȇǣƬƏǼ ɀɎɖƳǣƺɀ

ى BǣȒȅƏȸǸƺȸ ȅƏɵ ƏɀɀǣɀɎ ǣȇ ƳǣɀƺƏɀƺ ƳǣƏǕȇȒɀǣɀ Ȓȸ ȵȸȒǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɀȅƏǼǼ ɀɎɖƳǣƺɀ

UȇƬƺȸɎƏǣȇ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ ב ى BǣȒȅƏȸǸƺȸ ǝƏɀ ɖȇƬƺȸɎƏǣȇ ƬǼǣȇǣƬƏǼ ɀǣǕȇǣǔǣƬƏȇƬƺ ƏȇƳ ȇȒɎ ǸȇȒɯȇ ɎȒ ƫƺ ǼǣǸƺǼɵ ƫƺȇǣǕȇ Ȓȸ ƫƺȇǣǕȇ
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1 Summary

Report created Sat Jun 29 18:10:36 CEST 2019

Sample ID 20190628103639_10016005070106190147_374-19CTC_BC6_Glio2019

Analysis workflow AIT FFPE v4.5: QIAact Actionable Insights Tumor Panel on FFPE

Analyst root

Reported variants 7

Analysis results 1 Untested variants

1.1 Comments
No comments

Page 2 of 24



Sample ID: 20190628103639_10016005070106190147_374-19CTC_BC6_Glio2019  Analysis workflow: AIT FFPE 4.5  Report created: Sat Jun 29 18:10:45 CEST 2019  Report printed: Fri Oct 25 17:11:00 CEST
2019

1.2 Distribution of observed frequencies for reported variants
Includes variants initially listed in variant table 'Reported variants'.

observed frequency
0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

R
ep

or
te

d 
va

ria
nt

s

0

1

2

Page 3 of 24



Sample ID: 20190628103639_10016005070106190147_374-19CTC_BC6_Glio2019  Analysis workflow: AIT FFPE 4.5  Report created: Sat Jun 29 18:10:45 CEST 2019  Report printed: Fri Oct 25 17:11:00 CEST
2019

2 Quality control
Quality control for the sample analysis. Includes information on the input data, read mapping, and coverage information per gene.

2.1 Fastq

Fastq 20190628103639_10016005070106190147_374-19CTC_BC6_Glio2019

Reads 1,404,621

Nucleotides* 135,230,568

Average read length* 96.28

Reads with average quality ≥ 25 98.55%

* Including sample barcode

Recommendations:
Reads with average quality ≥ 25 should be ≥ 80.00%

2.2 Secondary analysis summary

Reads mapped 1,208,967 (86.07%)

Reads in target regions 660,609 (54.64%)

Percentage of base positions in regions of interest with coverage ≥ 500x 99.50%

Percentage of base positions in regions of interest with coverage ≥ 200x 99.87%

Recommendations:
Percentage of base positions in regions of interest with coverage ≥ 500x should be ≥ 90.00%
Percentage of base positions in regions of interest with coverage ≥ 200x should be ≥ 95.00%

2.3 Coverage
Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

NRAS 6 27 100.00% 100.00% 0.00% 5,091 41 0 0

ALK 22 47 100.00% 100.00% 0.00% 1,993 40 0 0

RAF1 2 2 100.00% 100.00% 0.00% 3,687 2 0 0

PIK3CA 81 131 100.00% 100.00% 0.00% 2,852 165 0 0
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Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

PDGFRA 21 64 100.00% 100.00% 0.00% 4,054 46 0 0

KIT 49 140 100.00% 100.00% 0.00% 4,291 235 0 0

ESR1 6 7 100.00% 100.00% 0.00% 1,940 11 0 0

EGFR 96 208 98.08% 99.52% 0.00% 2,138 443 4 1

BRAF 29 72 100.00% 100.00% 0.00% 3,327 153 0 0

KRAS 21 55 100.00% 100.00% 0.00% 4,240 148 0 0

ERBB3 8 8 100.00% 100.00% 0.00% 2,727 10 0 0

ERBB2 16 35 100.00% 100.00% 0.00% 4,198 61 0 0

ROI: Number of Regions of Interest, i.e. reportable regions that overlap with the gene.

Bases: Total number of base positions in Regions of Interest that overlap with the gene.

≥500x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the significant coverage threshold.

≥200x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the minimum coverage threshold.

0x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is zero.

Median: Median coverage of base positions in the Regions of Interest that overlap with the gene.

VOI: Total number of Variants of Interest, whether detected or not, that overlap with the gene. The list of Variants of Interest is defined by the analysis pipeline.

VOI <500x: Number of Variants of Interest in the gene for which coverage is below the significant coverage threshold.

VOI <200x: Number of Variants of Interest in the gene for which coverage is below the minimum coverage threshold.

2.4 Detected variants
Number of detected variants per gene. Variants for which coverage is above the minimum coverage threshold.

Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

NRAS 1 0 0 0 1 1 0

ALK 2 2 1 1 0 0 0

RAF1 0 0 0 0 0 0 0

PIK3CA 7 0 0 0 7 0 7

PDGFRA 3 1 0 1 2 0 2

KIT 0 0 0 0 0 0 0

ESR1 2 1 0 1 1 0 1

EGFR 7 3 1 2 4 0 4

BRAF 3 0 0 0 3 0 3
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Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

KRAS 6 0 0 0 6 1 5

ERBB3 1 0 0 0 1 0 1

ERBB2 0 0 0 0 0 0 0

In total: Total number of variants detected within the gene. Variants initially listed in variant tables 3.1 and 3.2.

VOI: Number of detected Variants of Interest detected within the gene. The list of Variants of Interest is defined by the analysis pipeline.

- non-syn: Number of detected, gene-specific Variants of Interest that are non-synonymous.

- syn: Number of detected, gene-specific Variants of Interest that are synonymous.

Non-VOI: Number of detected variants that are not found within the analysis pipeline-defined list of Variants of Interest.

- non-syn: Number of gene-specific, non-VOIs that are non-synonymous.

- syn: Number of gene-specific, non-VOIs that are synonymous.
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3 Variants
Variants detected within regions of interest with more than significant coverage are found in 3.1 and variants with more than minimum coverage are found in 3.2.
Variants of interest that could not be tested due to insufficient coverage are listed in table 3.3.
The coverage thresholds and minimum frequency cutoffs configured for the analysis workflow are listed in the History section.
Setting a variant review state to "Confirmed by review" moves it to 3.1, "Artifact" moves it to 3.2.
Only the variants in table 3.1 are exported as VCF and uploaded to QCI Interpret.

3.1 Reported variants
Variants that will be exported to VCF and uploaded to QCI Interpret. Initially contains: Variants detected within regions of interest with more than significant coverage
and frequency above the cutoff set for the analysis workflow. These variants are assigned the initial review state "Valid".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

ALK c.4472A>G p.Lys1491Arg SNV 53.13% 29.50 1.00 4,615 Yes Yes Valid

ALK c.4338C>T SNV 45.19% 29.68 1.00 3,005 Yes Yes Valid

PDGFRA c.1701A>G SNV 97.69% 29.95 1.00 4,151 Yes Yes Valid

ESR1 c.30T>C SNV 40.67% 29.08 1.00 1,940 Yes Yes Valid

EGFR c.474C>T SNV 55.23% 31.54 1.00 3,038 Yes Yes Valid

EGFR c.1562G>A p.Arg521Lys SNV 36.98% 35.15 0.85 1,455 Yes Yes Valid

EGFR c.2361G>A SNV 98.44% 31.58 1.00 769 Yes Yes Valid

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

ALK c.4472A>G mis-sense No 2,452 1,301 1,151 200 29416481 2

ALK c.4338C>T No 1,358 902 456 200 29416615 2

PDGFRA c.1701A>G No 4,055 1,341 2,714 200 55141055 4

ESR1 c.30T>C No 789 490 299 200 152129077 6

EGFR c.474C>T No 1,678 632 1,046 200 55214348 7

EGFR c.1562G>A mis-sense No 538 103 435 200 55229255 7
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EGFR c.2361G>A No 757 425 332 200 55249063 7

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.

3.2 Variants available for review
Detected variants that will not be exported to the VCF and uploaded to QCI Interpret. Initially contains: Variants with more than minimum coverage and frequency
above the cutoff set for the analysis workflow. Depending on workflow configuration, this table may include variants outside of regions of interest including those with
coverage above significant coverage threshold. These variants are assigned the initial review state "Review".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

NRAS c.19G>C p.Val7Leu SNV 5.60% 29.35 0.00 8,711 No No Review
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PIK3CA c.353-65delA Deletion 4.61% 32.29 1.00 608 No No Review

PIK3CA c.1060-17C>A SNV 56.52% 32.24 1.00 2,095 No No Review

PIK3CA c.1145+9G>A SNV 6.75% 35.03 5.06E-4 919 No No Review

PIK3CA c.1145+14T>A SNV 9.34% 32.30 5.73E-5 1,006 No No Review

PIK3CA c.1145+16_1145+17delGAinsT
C

MNV 9.57% 29.53 1.06E-4 993 No No Review

PIK3CA c.1145+19T>A SNV 8.87% 33.37 2.85E-4 1,094 No No Review

PIK3CA c.1145+54A>G SNV 61.66% 33.27 1.00 699 No No Review

PDGFRA c.2440-50_2440-49insA Insertion 99.78% 33.35 1.00 2,226 No No Review

PDGFRA c.3222T>C SNV 99.83% 31.38 1.00 4,051 No No Review

ESR1 c.975G>C SNV 99.55% 31.19 1.00 2,883 No No Review

EGFR c.890-4C>G SNV 24.41% 32.38 0.09 2,130 No No Review

EGFR c.1498+22A>T SNV 99.57% 32.81 1.00 4,402 No No Review

EGFR c.2284-60T>C SNV 50.13% 32.89 1.00 377 No No Review

EGFR c.2709T>C SNV 97.72% 30.20 1.00 3,371 No No Review

BRAF c.1860+67A>C SNV 20.50% 37.02 1.00 200 No No Review

BRAF c.1860+66A>C SNV 82.26% 36.52 1.00 885 No No Review

BRAF c.1742-38A>T SNV 5.51% 36.89 0.00 799 No No Review

KRAS c.541_542delTCinsAG p.Ser181Arg MNV 6.33% 31.58 0.00 4,438 No No Review

KRAS c.534A>G SNV 6.32% 31.75 0.00 4,560 No No Review

KRAS c.525A>G SNV 5.60% 31.04 0.00 4,926 No No Review

KRAS c.522T>C SNV 5.11% 35.07 0.00 5,105 No No Review

KRAS c.519T>C SNV 52.47% 31.68 1.00 5,100 No No Review

KRAS c.516A>G SNV 4.93% 29.34 0.00 5,297 No No Review

ERBB3 c.3348G>A SNV 63.36% 32.80 1.00 2,290 No No Review

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

NRAS c.19G>C mis-sense No 488 0 488 200 115258763 1

PIK3CA c.353-65delA Yes 28 28 0 200 178917413 3
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PIK3CA c.1060-17C>A No 1,184 664 520 200 178922274 3

PIK3CA c.1145+9G>A No 62 0 62 200 178922385 3

PIK3CA c.1145+14T>A No 94 0 94 200 178922390 3

PIK3CA c.1145+16_1145+17delGAinsTC No 95 0 95 200 178922392..178922393 3

PIK3CA c.1145+19T>A No 97 0 97 200 178922395 3

PIK3CA c.1145+54A>G No 431 0 431 200 178922430 3

PDGFRA c.2440-50_2440-49insA No 2,221 1,186 1,035 200 55151958^55151959 4

PDGFRA c.3222T>C No 4,044 1,636 2,408 200 55161391 4

ESR1 c.975G>C No 2,870 1,526 1,344 200 152265522 6

EGFR c.890-4C>G No 520 520 0 200 55223519 7

EGFR c.1498+22A>T No 4,383 2,125 2,258 200 55228053 7

EGFR c.2284-60T>C No 189 189 0 200 55248926 7

EGFR c.2709T>C No 3,294 2,687 607 200 55266417 7

BRAF c.1860+67A>C No 41 41 0 200 140453008 7

BRAF c.1860+66A>C No 728 728 0 200 140453009 7

BRAF c.1742-38A>T No 44 0 44 200 140453231 7

KRAS c.541_542delTCinsAG mis-sense No 281 281 0 200 25362754..25362755 12

KRAS c.534A>G No 288 283 5 200 25362762 12

KRAS c.525A>G No 276 271 5 200 25362771 12

KRAS c.522T>C No 261 260 1 200 25362774 12

KRAS c.519T>C No 2,676 1,351 1,325 200 25362777 12

KRAS c.516A>G No 261 250 11 200 25362780 12

ERBB3 c.3348G>A No 1,451 618 833 200 56494991 12
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Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.

3.3 Untested variants
Variants of interest that could not be tested due to insufficient coverage. These variants are assigned the initial review state "Untested".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

EGFR c.2184+19G>A SNV 2.04% 6.00 49 Yes Yes Untested
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Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

EGFR c.2184+19G>A 1 0 1 55241755 7

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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4 Detailed QC
Quality control metrics for detailed inspection. These metrics can indicate possible problems in the upstream workflow or data analysis. Quality control are divided in
metrics on the incoming reads from input data, and metrics per base positions in these reads. Lastly section 4.3 and 4.4 display metrics on how well the positions in
the region of interest are covered

4.1 QC for reads
4.1.1 Average base quality of reads

Average PHRED score
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Distribution of average sequence quality scores. The quality of a sequence is calculated as the arithmetic mean of its base qualities.
x: PHRED-score
y: number of sequences observed at that qual. score normalized to the total number of sequences
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4.1.2 GC content of reads

% GC-content
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Distribution of GC-contents. The GC-content of a sequence is calculated as the number of GC-bases compared to all bases (including ambiguous
bases).
x: relative GC-content of a sequence in percent
y: number of sequences featuring particular GC-percentages normalized to the total number of sequences

4.1.3 Ambiguous base content of reads
No ambiguous bases detected.

4.2 QC for bases
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4.2.1 Quality score per base position

base position
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Base-quality distribution along the base positions.
x: base position
y: median & percentiles of quality scores observed at that base position

Page 15 of 24



Sample ID: 20190628103639_10016005070106190147_374-19CTC_BC6_Glio2019  Analysis workflow: AIT FFPE 4.5  Report created: Sat Jun 29 18:10:45 CEST 2019  Report printed: Fri Oct 25 17:11:00 CEST
2019

4.2.2 GC content per base position

Base position
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Combined coverage of G- and C-bases.
x: base position
y: number of G- and C-bases observed at current position normalized to the total number of bases observed at that position

4.2.3 Ambiguous base content per base position
No ambiguous bases detected
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4.3 Coverage of Regions of Interest positions
Coverage distribution

Coverage
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4.4 Mean coverage of relative positions in regions of interest

Targeted region position (%)
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5 History
5.1 Log Entries
Type Time User Details

State change Sat Jun 29 18:10:45 CEST 2019 system Ready for Review

State change Sat Jun 29 17:54:35 CEST 2019 root In Progress

5.2 Execution Information

QCIA version QCI Analyze 1.4.5

Analysis start time Sat Jun 29 17:54:35 CEST 2019

Analysis workflow AIT FFPE 4.5

Analysis description QIAact Actionable Insights Tumor Panel on FFPE

5.3 Transcripts
Table listing the genes, transcript IDs and protein IDs used in the analysis.

Gene Name Transcript ID Protein ID

NRAS NM_002524.4 NP_002515.1

ALK NM_004304.4 NP_004295.2

RAF1 NM_002880.3 NP_002871.1

PIK3CA NM_006218.2 NP_006209.2

PDGFRA NM_006206.4 NP_006197.1

KIT NM_000222.2 NP_000213.1

ESR1 NM_001122742.1 NP_001116214.1

EGFR NM_005228.3 NP_005219.2

BRAF NM_004333.4 NP_004324.2

KRAS NM_004985.3 NP_004976.2

ERBB3 NM_001982.3 NP_001973.2
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Gene Name Transcript ID Protein ID

ERBB2 NM_004448.2 NP_004439.2

5.4 Open Parameters
Workflow parameters that are editable by the administrator

Reported variants

Significant coverage threshold 500

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Variants available for review

Minimum coverage threshold 200

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Detect variants outside regions of interest Yes

5.5 Locked Parameters
Adapter trimming

Trim adapter list GRadapter_160913

Ambiguous trim false

Ambiguous limit 2

Quality trim false

Quality limit 0.05

Use colorspace false
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Also search on reversed sequence false

Remove 5' terminal nucleotides false

Number of 5' terminal nucleotides 1

Maximum number of nucleotides in reads 1000

Minimum number of nucleotides in reads 15

Discard short reads false

Remove 3' terminal nucleotides false

Number of 3' terminal nucleotides 1

Discard long reads false

Map Reads to Reference

References Homo_sapiens_sequence_hg19

Masking mode No masking

Masking track Not set

Match score 1

Mismatch cost 2

Cost of insertions and deletions Affine gap cost

Insertion cost 3

Deletion cost 3

Insertion open cost 6

Insertion extend cost 1

Deletion open cost 6

Deletion extend cost 1

Length fraction 0.5

Similarity fraction 0.8

Global alignment false

Color space alignment false

Color error cost 3

Auto-detect paired distances false

Non-specific match handling Map randomly
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InDels and Structural Variants

P-Value threshold 1.0E-4

Maximum number of mismatches 3

Ignore broken pairs true

Minimum relative consensus coverage 0.0

Minimum quality score 0

Filter variants true

Minimum number of reads 2

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Local Realignment (Short Unaligned End version)

Realign unaligned ends true

Multi-pass realignment 2

Local bound for unaligned ends of size one 0.75

Local bound for unaligned ends of size two 0.75

Force realignment to guidance-variants false

Maximum guidance-variant length 100

Trim Primers and their Dimers of Mapped Reads

Primer track 101x_GR_primers_15_10_15_V1.0

Reference Homo_sapiens_sequence_hg19

Minimum primer overlap length 9

Allow dangling 3' end base true

Minimal primer overlap fraction 0.7

Only keep reads that have hit a primer true

Additional bases to trim 1
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Remove Pseudogene Reads

Genes track AITv2_PseudoGenes_170912_ver1.0

Gene and pseudogene links KRAS -> KRASP1

Required unaligned ends % 2.0

Low Frequency Variant Detection

Required significance (%) 0.01

Ignore positions with coverage above 1000000000

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Ignore broken pairs true

Ignore non-specific matches Reads

Minimum read length 20

Minimum coverage Parameter editable by administrator

Minimum count 8

Minimum frequency (%) Parameter editable by administrator

Base quality filter false

Neighborhood radius 5

Minimum central quality 5

Minimum neighborhood quality 5

Read direction filter false

Direction frequency (%) 5.0

Relative read direction filter false

Significance (%) 1.0E-5

Read position filter false

Significance (%) 1.0

Remove pyro-error variants false

In homopolymer regions with minimum length 3

With frequency below 0.8
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Remove False Positives

Minimum frequency (%) Parameter editable by administrator

Minimum forward/reverse balance 0.05

Minimum average base quality 22.0

Variant frequency true

Forward/reverse balance false

Average base quality true

Annotate Variants With Primers

Minimum coverage count 400

Minimum variant percentage 1.0

Minimum variant read count 2

Page 24 of 24



YȒɖȸ vƏƫ 
 בה׎גח bƺƳɯȒȒƳ CǣɎɵً CA ً׎א vǣȇƬȒǼȇ BǼɮƳً SɖǣɎƺ ׎׎ו׏
ǼƏƫɴِƬȒȅ ٖ ׎ג׎ג גזג ٣׎דה٢ 
AƳƳǣɎǣȒȇƏǼ IȇǔȒȸȅƏɎǣȒȇ

PƏǕƺ ׏ Ȓǔ א

BȸƏǣȇPȸǣȅƏȸɵ TɖȅȒȸ SǣɎƺ
MƏȸ ׎א׎א ًוAƬƬƺɀɀǣȒȇ

CȒǼǼƺƬɎǣȒȇ
SȵƺƬǣȅƺȇ

ٗחבהב׎׏זאה׎ח׏׎א
׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏
ٮדוגٗוג׏׎ח
אGǼǣȒٗזCTCٗBCח׏
ח׏׎

AƬƬƺɀɀǣȒȇ ID

PƏɎǝȒǼȒǕǣɀɎ
PǝɵɀǣƬǣƏȇ
CǼǣƺȇɎ ID

CǼǣƺȇɎ

GǼǣȒƫǼƏɀɎȒȅƏDǣƏǕȇȒɀǣɀ
EɖȸȒȵƺƏȇEɎǝȇǣƬǣɎɵ
MƏǼƺSƺɴ
AǕƺ׎ד

DƏɎƺ Ȓǔ BǣȸɎǝ
PƏɎǣƺȇɎ NƏȅƺ

MƏȸ ׎א׎א ًו 
SɎƏɎɖɀٮ

bƺȵȒȸɎ DƏɎƺTƺɀɎ PƺȸǔȒȸȅƺƳي SȒȅƏɎǣƬ PƏȇƺǼ
   PƏɎǣƺȇɎ CǼǣƺȇɎ SȵƺƬǣȅƺȇ
  

 RƺɀɖǼɎي NƺǕƏɎǣɮƺ

Gƺȇƺɀ TƺɀɎƺƳ
TƺɀɎ ǣȇǔȒȸȅƏɎǣȒȇ ɀɖƬǝ Əɀ Ǖƺȇƺ ȇƏȅƺ ƏȇƳ ǝȒɎ ɀȵȒɎ ȸƺǕǣȒȇ ƬƏȇ ƫƺ ǣȇƬǼɖƳƺƳ ǣȇ Ɏǝǣɀ ɀƺƬɎǣȒȇ٫

MƺɎǝȒƳɀ ƏȇƳ LǣȅǣɎƏɎǣȒȇɀ

EXAMPvE SɎƏɎƺȅƺȇɎ ǣȇƬǼɖƳǣȇǕ ɀƏȅȵǼƺ Ɏɵȵƺ ٢FFPEً ƺɎƬ٣ً ȅƺɎǝȒƳ Ȓǔ ƺɴɎȸƏƬɎǣȒȇً ƏȅȵǼǣǔǣƬƏɎǣȒȇ ȸƺƏƬɎǣȒȇɀً ȵƏȇƺǼ ɎƏȸǕƺɎƺƳ 
ȸƺǕǣȒȇɀً ɀƺȷɖƺȇƬǣȇǕ ɎƺƬǝȇȒǼȒǕɵً ƺɎƬِ AƳƳǣɎǣȒȇƏǼǼɵً Ə ƳƺɀƬȸǣȵɎǣȒȇ Ȓǔ Ɏǝƺ ƳƏɎƏ ƏȇƏǼɵɀǣɀ ɀȒǔɎɯƏȸƺ٢ɀ٣ً ǕƺȇȒȅƺ Ȓǔ ȸƺǔƺȸƺȇƬƺ 
ƏȇƳ Ɏǝƺ ɀƺȇɀǣɎǣɮǣɎɵ Ȓǔ Ɏǝƺ ȅƺɎǝȒƳɀ ɀǝȒɖǼƳ ƫƺ ƳƺɀƬȸǣƫƺƳِ

 ǣɀ Ə ɮƏȸǣƏȇɎ ƏȇƏǼɵɀǣɀً ǣȇɎƺȸȵȸƺɎƏɎǣȒȇ ƏȇƳ ƳƺƬǣɀǣȒȇ ɀɖȵȵȒȸɎ ɎȒȒǼ ǔȒȸ ȸƺɀƺƏȸƬǝ ƏȇƳ ƬǼǣȇǣƬƏǼ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎ ٢QCI ٣
ǼƏƫɀ ƏȇƏǼɵɿǣȇǕ ǝɖȅƏȇ ǕƺȇƺɎǣƬɀ ƳƏɎƏ ƏȇƳ ǣɀ ȇȒɎ ǣȇɎƺȇƳƺƳ ɎȒ ƫƺ ɖɀƺƳ ǔȒȸ ƳǣƏǕȇȒɀɎǣƬ ȵɖȸȵȒɀƺɀِ QCI IȇɎƺȸȵȸƺɎ ɀȒǔɎɯƏȸƺ 
ǣȇƬǼɖƳƺɀ Ɏǝƺ ǔȒǼǼȒɯǣȇǕ ɖȇƳƺȸǼɵǣȇǕ ƳƏɎƏƫƏɀƺɀً ƳƏɎƏ ȸƺǔƺȸƺȇƬƺ ɀƺɎɀ ƏȇƳ ɎȒȒǼɀٕ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎٮIȇɎƺȸȵȸƺɎ 
 EVS ٣ًדאٮח׎ٮח׏׎א٢ AǼǼƺǼƺ FȸƺȷɖƺȇƬɵ CȒȅȅɖȇǣɎɵ ٣ًגِ׏٢ɮ CADD ȸƺǼƺƏɀƺ٣ًٮ٢K IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ ٣ًהאא׎׎א׎אِהِד٢
٢ESP׎׎דהSIٮV٣ًא bƺǔɀƺȷ Gƺȇƺ MȒƳƺǼ ٣ًד׎ٮא׎ٮח׏׎א٢ JASPAb ٣ً׏׏ٮב׏׎א٢ IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ SȇƏȵɀǝȒɎ TǣȅƺɀɎƏȅȵ 
 ȸƺǼƺƏɀƺ٣ًٮ٢K CǼǣȇǣƬƏǼ TȸǣƏǼɀ ٣ًו׎ٮא׏׎א٢ ח׏VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕ ٣ًו׎ٮא׏׎א٢ ז׏VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕ ٣ً׎ِ׏׎يובيא׏ ׏אٮא׎ٮ׎א׎א٢
PȒǼɵPǝƺȇ٢ אٮɮ׎׎׎׏ ٣ًאِאِא GƺȇȒȅƺ FȸƺȷɖƺȇƬɵ ٢ȵǝƏɀƺבɮדƫ٣ً EɴAC ٣ً׏ِבِ׎٢ ǣɮƏ ٢NȒɮ זאيא׏ ח׏ ǣɮƏِ׎׎א׏ِ׎ِ׏ٮǴƏȸ٣ً PǝɵǼȒP ǝǕז׏ 
 ًהא ٢MƏɵ OMIM ٣ًבِד٢ CƺȇɎȒMD ٣ًחא ٢bƺǼƺƏɀƺ GENCODE ٣ًאِו٢ TƏȸǕƺɎSƬƏȇ ٣ً׏ד׏٢ DƫSNP ٣ً׏׏ٮח׎׎א٢ ח׏PǝɵǼȒP ǝǕ ٣ً׏׏ٮח׎׎א٢
 ٣ًחז٢ɮ COSMIC ٣ًד׏ٮד׎ٮה׏׎א٢ DGV ٣ًד׎ٮה׎ٮח׏׎א٢ CǼǣȇɮƏȸ ٣ًד׎ٮח׎ٮב׏׎א٢ TCGA ٣ًבאٮא׎ٮה׏׎א٢ BSIFT ٣ً׏ِ׏ِא٢ ǕȇȒȅAD ٣ًו׏׎א
HGMD ٣ًאِח׏׎א٢ SIFTגG ٣באٮא׎ٮה׏׎א٢

TM
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1 Summary

Report created Sat Jun 29 18:08:07 CEST 2019

Sample ID 20190628103639_10016005070106190147_115-18CTC_BC3_Glio2019

Analysis workflow AIT FFPE v4.5: QIAact Actionable Insights Tumor Panel on FFPE

Analyst root

Reported variants 12

Analysis results 2 Untested variants

1.1 Comments
No comments
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1.2 Distribution of observed frequencies for reported variants
Includes variants initially listed in variant table 'Reported variants'.
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2 Quality control
Quality control for the sample analysis. Includes information on the input data, read mapping, and coverage information per gene.

2.1 Fastq

Fastq 20190628103639_10016005070106190147_115-18CTC_BC3_Glio2019

Reads 578,940

Nucleotides* 57,267,849

Average read length* 98.92

Reads with average quality ≥ 25 99.09%

* Including sample barcode

Recommendations:
Reads with average quality ≥ 25 should be ≥ 80.00%

2.2 Secondary analysis summary

Reads mapped 545,334 (94.20%)

Reads in target regions 419,869 (76.99%)

Percentage of base positions in regions of interest with coverage ≥ 500x 97.11%

Percentage of base positions in regions of interest with coverage ≥ 200x 99.75%

Recommendations:
Percentage of base positions in regions of interest with coverage ≥ 500x should be ≥ 90.00%
Percentage of base positions in regions of interest with coverage ≥ 200x should be ≥ 95.00%

2.3 Coverage
Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

NRAS 6 27 100.00% 100.00% 0.00% 3,773 41 0 0

ALK 22 47 100.00% 100.00% 0.00% 1,556 40 0 0

RAF1 2 2 100.00% 100.00% 0.00% 1,886 2 0 0

PIK3CA 81 131 98.47% 100.00% 0.00% 2,488 165 2 0
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Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

PDGFRA 21 64 100.00% 100.00% 0.00% 2,412 46 0 0

KIT 49 140 100.00% 100.00% 0.00% 2,648 235 0 0

ESR1 6 7 100.00% 100.00% 0.00% 1,639 11 0 0

EGFR 96 208 90.38% 99.04% 0.00% 1,398 443 21 2

BRAF 29 72 100.00% 100.00% 0.00% 2,853 153 0 0

KRAS 21 55 100.00% 100.00% 0.00% 3,200 148 0 0

ERBB3 8 8 100.00% 100.00% 0.00% 2,456 10 0 0

ERBB2 16 35 97.14% 100.00% 0.00% 3,652 61 1 0

ROI: Number of Regions of Interest, i.e. reportable regions that overlap with the gene.

Bases: Total number of base positions in Regions of Interest that overlap with the gene.

≥500x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the significant coverage threshold.

≥200x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the minimum coverage threshold.

0x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is zero.

Median: Median coverage of base positions in the Regions of Interest that overlap with the gene.

VOI: Total number of Variants of Interest, whether detected or not, that overlap with the gene. The list of Variants of Interest is defined by the analysis pipeline.

VOI <500x: Number of Variants of Interest in the gene for which coverage is below the significant coverage threshold.

VOI <200x: Number of Variants of Interest in the gene for which coverage is below the minimum coverage threshold.

2.4 Detected variants
Number of detected variants per gene. Variants for which coverage is above the minimum coverage threshold.

Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

NRAS 0 0 0 0 0 0 0

ALK 2 2 0 2 0 0 0

RAF1 0 0 0 0 0 0 0

PIK3CA 7 3 0 3 4 0 4

PDGFRA 5 3 0 3 2 0 2

KIT 0 0 0 0 0 0 0

ESR1 1 0 0 0 1 0 1

EGFR 6 2 0 2 4 0 4

BRAF 1 0 0 0 1 0 1
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Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

KRAS 2 0 0 0 2 0 2

ERBB3 1 0 0 0 1 1 0

ERBB2 2 2 2 0 0 0 0

In total: Total number of variants detected within the gene. Variants initially listed in variant tables 3.1 and 3.2.

VOI: Number of detected Variants of Interest detected within the gene. The list of Variants of Interest is defined by the analysis pipeline.

- non-syn: Number of detected, gene-specific Variants of Interest that are non-synonymous.

- syn: Number of detected, gene-specific Variants of Interest that are synonymous.

Non-VOI: Number of detected variants that are not found within the analysis pipeline-defined list of Variants of Interest.

- non-syn: Number of gene-specific, non-VOIs that are non-synonymous.

- syn: Number of gene-specific, non-VOIs that are synonymous.
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3 Variants
Variants detected within regions of interest with more than significant coverage are found in 3.1 and variants with more than minimum coverage are found in 3.2.
Variants of interest that could not be tested due to insufficient coverage are listed in table 3.3.
The coverage thresholds and minimum frequency cutoffs configured for the analysis workflow are listed in the History section.
Setting a variant review state to "Confirmed by review" moves it to 3.1, "Artifact" moves it to 3.2.
Only the variants in table 3.1 are exported as VCF and uploaded to QCI Interpret.

3.1 Reported variants
Variants that will be exported to VCF and uploaded to QCI Interpret. Initially contains: Variants detected within regions of interest with more than significant coverage
and frequency above the cutoff set for the analysis workflow. These variants are assigned the initial review state "Valid".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

ALK c.4338C>T SNV 55.11% 29.66 1.00 1,838 Yes Yes Valid

ALK c.2535T>C SNV 55.29% 31.05 1.00 2,040 Yes Yes Valid

PIK3CA c.-77+8483C>T SNV 53.43% 33.63 0.95 1,445 Yes Yes Valid

PIK3CA c.-76-23509A>G SNV 52.86% 34.36 1.00 3,485 Yes Yes Valid

PIK3CA c.-76-14537C>G SNV 45.30% 32.08 0.76 1,733 Yes Yes Valid

PDGFRA c.612T>C SNV 56.70% 30.33 1.00 1,986 Yes Yes Valid

PDGFRA c.939T>G SNV 50.61% 29.92 0.92 1,474 Yes Yes Valid

PDGFRA c.1701A>G SNV 99.85% 30.09 1.00 1,967 Yes Yes Valid

EGFR c.474C>T SNV 54.83% 31.65 1.00 2,424 Yes Yes Valid

EGFR c.2361G>A SNV 52.73% 31.58 1.00 768 Yes Yes Valid

ERBB2 c.1963A>G p.Ile655Val SNV 52.93% 31.34 1.00 2,505 Yes Yes Valid

ERBB2 c.3508C>G p.Pro1170Ala SNV 52.04% 24.99 0.99 1,249 Yes Yes Valid

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

ALK c.4338C>T No 1,013 611 402 200 29416615 2
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ALK c.2535T>C No 1,128 494 634 200 29455267 2

PIK3CA c.-77+8483C>T No 772 214 558 200 178874874 3

PIK3CA c.-76-23509A>G No 1,842 1,218 624 200 178893029 3

PIK3CA c.-76-14537C>G No 785 250 535 200 178902001 3

PDGFRA c.612T>C No 1,126 296 830 200 55130078 4

PDGFRA c.939T>G No 746 68 678 200 55133726 4

PDGFRA c.1701A>G No 1,964 695 1,269 200 55141055 4

EGFR c.474C>T No 1,329 482 847 200 55214348 7

EGFR c.2361G>A No 405 228 177 200 55249063 7

ERBB2 c.1963A>G mis-sense No 1,326 562 764 200 37879588 17

ERBB2 c.3508C>G mis-sense No 650 41 609 200 37884037 17

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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3.2 Variants available for review
Detected variants that will not be exported to the VCF and uploaded to QCI Interpret. Initially contains: Variants with more than minimum coverage and frequency
above the cutoff set for the analysis workflow. Depending on workflow configuration, this table may include variants outside of regions of interest including those with
coverage above significant coverage threshold. These variants are assigned the initial review state "Review".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

PIK3CA c.-76-18864C>A SNV 53.72% 32.39 1.00 2,193 No No Review

PIK3CA c.353-65delA Deletion 4.58% 33.54 1.00 524 No No Review

PIK3CA c.1060-17C>A SNV 99.73% 32.56 1.00 1,863 No No Review

PIK3CA c.1145+54A>G SNV 98.42% 33.12 1.00 379 No No Review

PDGFRA c.2440-50_2440-49insA Insertion 99.60% 33.06 1.00 1,001 No No Review

PDGFRA c.3222T>C SNV 99.61% 31.54 1.00 2,281 No No Review

ESR1 c.975G>C SNV 99.48% 31.11 1.00 1,737 No No Review

EGFR c.890-4C>G SNV 8.44% 32.56 0.61 1,173 No No Review

EGFR c.1498+22A>T SNV 99.46% 33.14 1.00 2,049 No No Review

EGFR c.2047C>T SNV 30.54% 29.49 1.66E-3 645 No No Review

EGFR c.2709T>C SNV 97.73% 30.26 1.00 2,506 No No Review

BRAF c.1860+66A>C SNV 32.30% 36.50 1.00 387 No No Review

KRAS c.534A>G SNV 4.00% 31.86 2.72E-12 2,523 No No Review

KRAS c.291-10delT Deletion 4.15% 30.22 1.00 554 No No Review

ERBB3 c.1397A>G p.His466Arg SNV 47.26% 30.92 1.00 1,462 No No Review

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

PIK3CA c.-76-18864C>A No 1,178 328 850 200 178897674 3

PIK3CA c.353-65delA Yes 24 24 0 200 178917413 3

PIK3CA c.1060-17C>A No 1,858 1,187 671 200 178922274 3
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PIK3CA c.1145+54A>G No 373 0 373 200 178922430 3

PDGFRA c.2440-50_2440-49insA No 997 552 445 200 55151958^55151959 4

PDGFRA c.3222T>C No 2,272 855 1,417 200 55161391 4

ESR1 c.975G>C No 1,728 964 764 200 152265522 6

EGFR c.890-4C>G No 99 99 0 200 55223519 7

EGFR c.1498+22A>T No 2,038 953 1,085 200 55228053 7

EGFR c.2047C>T No 197 150 47 200 55240803 7

EGFR c.2709T>C No 2,449 1,968 481 200 55266417 7

BRAF c.1860+66A>C No 125 125 0 200 140453009 7

KRAS c.534A>G No 101 98 3 200 25362762 12

KRAS c.291-10delT Yes 23 0 23 200 25378717 12

ERBB3 c.1397A>G mis-sense No 691 289 402 200 56487251 12

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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3.3 Untested variants
Variants of interest that could not be tested due to insufficient coverage. These variants are assigned the initial review state "Untested".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

EGFR c.2184+19G>A SNV 0.00% 82 Yes Yes Untested

EGFR c.2596G>A p.Glu866Lys SNV 0.00% 186 Yes Yes Untested

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

EGFR c.2184+19G>A 0 0 0 55241755 7

EGFR c.2596G>A mis-sense 0 0 0 55259538 7
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Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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4 Detailed QC
Quality control metrics for detailed inspection. These metrics can indicate possible problems in the upstream workflow or data analysis. Quality control are divided in
metrics on the incoming reads from input data, and metrics per base positions in these reads. Lastly section 4.3 and 4.4 display metrics on how well the positions in
the region of interest are covered

4.1 QC for reads
4.1.1 Average base quality of reads

Average PHRED score
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Distribution of average sequence quality scores. The quality of a sequence is calculated as the arithmetic mean of its base qualities.
x: PHRED-score
y: number of sequences observed at that qual. score normalized to the total number of sequences
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4.1.2 GC content of reads

% GC-content
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Distribution of GC-contents. The GC-content of a sequence is calculated as the number of GC-bases compared to all bases (including ambiguous
bases).
x: relative GC-content of a sequence in percent
y: number of sequences featuring particular GC-percentages normalized to the total number of sequences

4.1.3 Ambiguous base content of reads
No ambiguous bases detected.

4.2 QC for bases
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4.2.1 Quality score per base position

base position
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Base-quality distribution along the base positions.
x: base position
y: median & percentiles of quality scores observed at that base position
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4.2.2 GC content per base position

Base position
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Combined coverage of G- and C-bases.
x: base position
y: number of G- and C-bases observed at current position normalized to the total number of bases observed at that position

4.2.3 Ambiguous base content per base position
No ambiguous bases detected
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4.3 Coverage of Regions of Interest positions
Coverage distribution

Coverage
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4.4 Mean coverage of relative positions in regions of interest

Targeted region position (%)
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5 History
5.1 Log Entries
Type Time User Details

State change Sat Jun 29 18:08:19 CEST 2019 system Ready for Review

State change Sat Jun 29 17:54:03 CEST 2019 root In Progress

5.2 Execution Information

QCIA version QCI Analyze 1.4.5

Analysis start time Sat Jun 29 17:54:03 CEST 2019

Analysis workflow AIT FFPE 4.5

Analysis description QIAact Actionable Insights Tumor Panel on FFPE

5.3 Transcripts
Table listing the genes, transcript IDs and protein IDs used in the analysis.

Gene Name Transcript ID Protein ID

NRAS NM_002524.4 NP_002515.1

ALK NM_004304.4 NP_004295.2

RAF1 NM_002880.3 NP_002871.1

PIK3CA NM_006218.2 NP_006209.2

PDGFRA NM_006206.4 NP_006197.1

KIT NM_000222.2 NP_000213.1

ESR1 NM_001122742.1 NP_001116214.1

EGFR NM_005228.3 NP_005219.2

BRAF NM_004333.4 NP_004324.2

KRAS NM_004985.3 NP_004976.2

ERBB3 NM_001982.3 NP_001973.2
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Gene Name Transcript ID Protein ID

ERBB2 NM_004448.2 NP_004439.2

5.4 Open Parameters
Workflow parameters that are editable by the administrator

Reported variants

Significant coverage threshold 500

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Variants available for review

Minimum coverage threshold 200

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Detect variants outside regions of interest Yes

5.5 Locked Parameters
Adapter trimming

Trim adapter list GRadapter_160913

Ambiguous trim false

Ambiguous limit 2

Quality trim false

Quality limit 0.05

Use colorspace false

Page 20 of 24



Sample ID: 20190628103639_10016005070106190147_115-18CTC_BC3_Glio2019  Analysis workflow: AIT FFPE 4.5  Report created: Sat Jun 29 18:08:19 CEST 2019  Report printed: Fri Oct 25 17:21:15 CEST
2019

Also search on reversed sequence false

Remove 5' terminal nucleotides false

Number of 5' terminal nucleotides 1

Maximum number of nucleotides in reads 1000

Minimum number of nucleotides in reads 15

Discard short reads false

Remove 3' terminal nucleotides false

Number of 3' terminal nucleotides 1

Discard long reads false

Map Reads to Reference

References Homo_sapiens_sequence_hg19

Masking mode No masking

Masking track Not set

Match score 1

Mismatch cost 2

Cost of insertions and deletions Affine gap cost

Insertion cost 3

Deletion cost 3

Insertion open cost 6

Insertion extend cost 1

Deletion open cost 6

Deletion extend cost 1

Length fraction 0.5

Similarity fraction 0.8

Global alignment false

Color space alignment false

Color error cost 3

Auto-detect paired distances false

Non-specific match handling Map randomly
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InDels and Structural Variants

P-Value threshold 1.0E-4

Maximum number of mismatches 3

Ignore broken pairs true

Minimum relative consensus coverage 0.0

Minimum quality score 0

Filter variants true

Minimum number of reads 2

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Local Realignment (Short Unaligned End version)

Realign unaligned ends true

Multi-pass realignment 2

Local bound for unaligned ends of size one 0.75

Local bound for unaligned ends of size two 0.75

Force realignment to guidance-variants false

Maximum guidance-variant length 100

Trim Primers and their Dimers of Mapped Reads

Primer track 101x_GR_primers_15_10_15_V1.0

Reference Homo_sapiens_sequence_hg19

Minimum primer overlap length 9

Allow dangling 3' end base true

Minimal primer overlap fraction 0.7

Only keep reads that have hit a primer true

Additional bases to trim 1
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Remove Pseudogene Reads

Genes track AITv2_PseudoGenes_170912_ver1.0

Gene and pseudogene links KRAS -> KRASP1

Required unaligned ends % 2.0

Low Frequency Variant Detection

Required significance (%) 0.01

Ignore positions with coverage above 1000000000

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Ignore broken pairs true

Ignore non-specific matches Reads

Minimum read length 20

Minimum coverage Parameter editable by administrator

Minimum count 8

Minimum frequency (%) Parameter editable by administrator

Base quality filter false

Neighborhood radius 5

Minimum central quality 5

Minimum neighborhood quality 5

Read direction filter false

Direction frequency (%) 5.0

Relative read direction filter false

Significance (%) 1.0E-5

Read position filter false

Significance (%) 1.0

Remove pyro-error variants false

In homopolymer regions with minimum length 3

With frequency below 0.8
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Remove False Positives

Minimum frequency (%) Parameter editable by administrator

Minimum forward/reverse balance 0.05

Minimum average base quality 22.0

Variant frequency true

Forward/reverse balance false

Average base quality true

Annotate Variants With Primers

Minimum coverage count 400

Minimum variant percentage 1.0

Minimum variant read count 2
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1 Summary

Report created Fri Oct 25 17:39:03 CEST 2019

Sample ID 20190628103639_10016005070106190147_599-19CTC_BC9_Glio2019

Analysis workflow AIT FFPE v4.5: QIAact Actionable Insights Tumor Panel on FFPE

Analyst root

Reported variants 9

Analysis results 1 Untested variants

1.1 Comments
No comments
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1.2 Distribution of observed frequencies for reported variants
Includes variants initially listed in variant table 'Reported variants'.
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2 Quality control
Quality control for the sample analysis. Includes information on the input data, read mapping, and coverage information per gene.

2.1 Fastq

Fastq 20190628103639_10016005070106190147_599-19CTC_BC9_Glio2019

Reads 1,274,597

Nucleotides* 120,821,942

Average read length* 94.79

Reads with average quality ≥ 25 97.94%

* Including sample barcode

Recommendations:
Reads with average quality ≥ 25 should be ≥ 80.00%

2.2 Secondary analysis summary

Reads mapped 998,472 (78.34%)

Reads in target regions 460,762 (46.15%)

Percentage of base positions in regions of interest with coverage ≥ 500x 98.74%

Percentage of base positions in regions of interest with coverage ≥ 200x 99.87%

Recommendations:
Percentage of base positions in regions of interest with coverage ≥ 500x should be ≥ 90.00%
Percentage of base positions in regions of interest with coverage ≥ 200x should be ≥ 95.00%

2.3 Coverage
Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

NRAS 6 27 100.00% 100.00% 0.00% 4,695 41 0 0

ALK 22 47 100.00% 100.00% 0.00% 1,872 40 0 0

RAF1 2 2 100.00% 100.00% 0.00% 2,338 2 0 0

PIK3CA 81 131 98.47% 100.00% 0.00% 2,238 165 2 0
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Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

PDGFRA 21 64 100.00% 100.00% 0.00% 2,166 46 0 0

KIT 49 140 100.00% 100.00% 0.00% 2,809 235 0 0

ESR1 6 7 100.00% 100.00% 0.00% 2,050 11 0 0

EGFR 96 208 96.63% 99.52% 0.00% 1,223 443 7 1

BRAF 29 72 100.00% 100.00% 0.00% 3,212 153 0 0

KRAS 21 55 100.00% 100.00% 0.00% 3,204 148 0 0

ERBB3 8 8 100.00% 100.00% 0.00% 1,786 10 0 0

ERBB2 16 35 97.14% 100.00% 0.00% 2,860 61 1 0

ROI: Number of Regions of Interest, i.e. reportable regions that overlap with the gene.

Bases: Total number of base positions in Regions of Interest that overlap with the gene.

≥500x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the significant coverage threshold.

≥200x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the minimum coverage threshold.

0x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is zero.

Median: Median coverage of base positions in the Regions of Interest that overlap with the gene.

VOI: Total number of Variants of Interest, whether detected or not, that overlap with the gene. The list of Variants of Interest is defined by the analysis pipeline.

VOI <500x: Number of Variants of Interest in the gene for which coverage is below the significant coverage threshold.

VOI <200x: Number of Variants of Interest in the gene for which coverage is below the minimum coverage threshold.

2.4 Detected variants
Number of detected variants per gene. Variants for which coverage is above the minimum coverage threshold.

Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

NRAS 1 0 0 0 1 1 0

ALK 4 2 0 2 2 1 1

RAF1 1 0 0 0 1 1 0

PIK3CA 8 1 0 1 7 0 7

PDGFRA 4 1 0 1 3 0 3

KIT 2 1 0 1 1 1 0

ESR1 3 1 0 1 2 1 1

EGFR 4 1 0 1 3 2 1

BRAF 1 0 0 0 1 0 1
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Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

KRAS 7 1 0 1 6 1 5

ERBB3 2 0 0 0 2 1 1

ERBB2 1 1 1 0 0 0 0

In total: Total number of variants detected within the gene. Variants initially listed in variant tables 3.1 and 3.2.

VOI: Number of detected Variants of Interest detected within the gene. The list of Variants of Interest is defined by the analysis pipeline.

- non-syn: Number of detected, gene-specific Variants of Interest that are non-synonymous.

- syn: Number of detected, gene-specific Variants of Interest that are synonymous.

Non-VOI: Number of detected variants that are not found within the analysis pipeline-defined list of Variants of Interest.

- non-syn: Number of gene-specific, non-VOIs that are non-synonymous.

- syn: Number of gene-specific, non-VOIs that are synonymous.
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3 Variants
Variants detected within regions of interest with more than significant coverage are found in 3.1 and variants with more than minimum coverage are found in 3.2.
Variants of interest that could not be tested due to insufficient coverage are listed in table 3.3.
The coverage thresholds and minimum frequency cutoffs configured for the analysis workflow are listed in the History section.
Setting a variant review state to "Confirmed by review" moves it to 3.1, "Artifact" moves it to 3.2.
Only the variants in table 3.1 are exported as VCF and uploaded to QCI Interpret.

3.1 Reported variants
Variants that will be exported to VCF and uploaded to QCI Interpret. Initially contains: Variants detected within regions of interest with more than significant coverage
and frequency above the cutoff set for the analysis workflow. These variants are assigned the initial review state "Valid".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

ALK c.3036G>A SNV 41.88% 34.18 0.99 1,022 Yes Yes Valid

ALK c.2535T>C SNV 77.68% 30.72 1.00 1,586 Yes Yes Valid

PIK3CA c.-76-14537C>G SNV 32.47% 31.87 0.82 1,925 Yes Yes Valid

PDGFRA c.1701A>G SNV 99.73% 30.00 1.00 2,605 Yes Yes Valid

KIT c.2362-77G>A SNV 39.74% 34.62 0.62 702 Yes Yes Valid

ESR1 c.30T>C SNV 95.97% 29.30 1.00 968 Yes Yes Valid

EGFR c.474C>T SNV 99.62% 31.67 1.00 2,091 Yes Yes Valid

KRAS c.*2505T>G SNV 66.82% 33.76 1.00 2,601 Yes Yes Valid

ERBB2 c.3508C>G p.Pro1170Ala SNV 94.75% 24.96 1.00 895 Yes Yes Valid

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

ALK c.3036G>A No 428 3 425 200 29449819 2

ALK c.2535T>C No 1,232 565 667 200 29455267 2

PIK3CA c.-76-14537C>G No 625 282 343 200 178902001 3

PDGFRA c.1701A>G No 2,598 951 1,647 200 55141055 4
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KIT c.2362-77G>A No 279 181 98 200 55599159 4

ESR1 c.30T>C No 929 523 406 200 152129077 6

EGFR c.474C>T No 2,083 695 1,388 200 55214348 7

KRAS c.*2505T>G No 1,738 953 785 200 25360224 12

ERBB2 c.3508C>G mis-sense No 848 108 740 200 37884037 17

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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3.2 Variants available for review
Detected variants that will not be exported to the VCF and uploaded to QCI Interpret. Initially contains: Variants with more than minimum coverage and frequency
above the cutoff set for the analysis workflow. Depending on workflow configuration, this table may include variants outside of regions of interest including those with
coverage above significant coverage threshold. These variants are assigned the initial review state "Review".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

NRAS c.19G>C p.Val7Leu SNV 5.10% 29.22 0.00 5,350 No No Review

ALK c.4381A>G p.Ile1461Val SNV 100.00% 30.49 1.00 259 No No Review

ALK c.3306C>T SNV 8.69% 32.98 1.00 495 No No Review

RAF1 c.1883C>T p.Ala628Val SNV 7.10% 29.66 1.00 1,070 No No Review

PIK3CA c.1060-17C>A SNV 65.04% 32.93 1.00 2,125 No No Review

PIK3CA c.1145+9G>A SNV 5.64% 35.40 2.34E-3 851 No No Review

PIK3CA c.1145+14T>A SNV 7.02% 32.85 8.50E-4 926 No No Review

PIK3CA c.1145+16_1145+17delGAinsT
C

MNV 6.99% 29.82 1.36E-3 916 No No Review

PIK3CA c.1145+19T>A SNV 6.80% 34.71 2.32E-3 970 No No Review

PIK3CA c.1145+54A>G SNV 45.47% 33.13 1.00 640 No No Review

PIK3CA c.1404+13_140
4+18delTTGTCAinsACTGTT

MNV 12.20% 31.38 0.86 295 No No Review

PDGFRA c.1654-40C>T SNV 5.37% 33.53 1.00 1,416 No No Review

PDGFRA c.2440-50_2440-49insA Insertion 98.97% 33.23 1.00 773 No No Review

PDGFRA c.3222T>C SNV 99.61% 31.44 1.00 2,069 No No Review

KIT c.1982C>T p.Thr661Ile SNV 6.16% 30.75 1.00 844 No No Review

ESR1 c.113C>T p.Pro38Leu SNV 9.02% 27.18 1.00 244 No No Review

ESR1 c.975G>C SNV 99.15% 31.37 1.00 1,534 No No Review

EGFR c.716G>A p.Gly239Asp SNV 7.02% 30.50 1.00 285 No No Review

EGFR c.890-4C>G SNV 24.94% 32.36 0.39 1,937 No No Review

EGFR c.1573T>C p.Ser525Pro SNV 4.17% 28.46 0.96 575 No No Review

BRAF c.1860+66A>C SNV 83.25% 36.49 1.00 967 No No Review
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KRAS c.541_542delTCinsAG p.Ser181Arg MNV 8.05% 31.54 0.00 3,181 No No Review

KRAS c.534A>G SNV 8.03% 31.43 0.00 3,288 No No Review

KRAS c.525A>G SNV 6.68% 31.18 0.00 3,519 No No Review

KRAS c.522T>C SNV 6.56% 35.36 0.00 3,659 No No Review

KRAS c.519T>C SNV 6.46% 31.15 0.00 3,670 No No Review

KRAS c.516A>G SNV 6.25% 29.54 0.00 3,857 No No Review

ERBB3 c.948G>A SNV 22.64% 26.47 0.05 349 No No Review

ERBB3 c.3359G>A p.Arg1120Lys SNV 5.23% 34.36 1.00 1,338 No No Review

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

NRAS c.19G>C mis-sense No 273 0 273 200 115258763 1

ALK c.4381A>G mis-sense No 259 259 0 200 29416572 2

ALK c.3306C>T No 43 24 19 200 29446261 2

RAF1 c.1883C>T mis-sense No 76 39 37 200 12626077 3

PIK3CA c.1060-17C>A No 1,382 940 442 200 178922274 3

PIK3CA c.1145+9G>A No 48 0 48 200 178922385 3

PIK3CA c.1145+14T>A No 65 0 65 200 178922390 3

PIK3CA c.1145+16_1145+17delGAinsTC No 64 0 64 200 178922392..178922393 3

PIK3CA c.1145+19T>A No 66 0 66 200 178922395 3

PIK3CA c.1145+54A>G No 291 0 291 200 178922430 3

PIK3CA c.1404+13_1404+18delTTGTCA
insACTGTT

No 36 29 7 200 178928139..178928144 3

PDGFRA c.1654-40C>T No 76 54 22 200 55140968 4

PDGFRA c.2440-50_2440-49insA No 765 296 469 200 55151958^55151959 4

PDGFRA c.3222T>C No 2,061 733 1,328 200 55161391 4

KIT c.1982C>T mis-sense No 52 0 52 200 55594279 4

ESR1 c.113C>T mis-sense No 22 0 22 200 152129160 6

ESR1 c.975G>C No 1,521 838 683 200 152265522 6

EGFR c.716G>A mis-sense No 20 0 20 200 55220326 7
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EGFR c.890-4C>G No 483 483 0 200 55223519 7

EGFR c.1573T>C mis-sense No 24 0 24 69 55229266 7

BRAF c.1860+66A>C No 805 805 0 200 140453009 7

KRAS c.541_542delTCinsAG mis-sense No 256 256 0 200 25362754..25362755 12

KRAS c.534A>G No 264 259 5 200 25362762 12

KRAS c.525A>G No 235 229 6 200 25362771 12

KRAS c.522T>C No 240 237 3 200 25362774 12

KRAS c.519T>C No 237 236 1 200 25362777 12

KRAS c.516A>G No 241 236 5 200 25362780 12

ERBB3 c.948G>A No 79 27 52 200 56482400 12

ERBB3 c.3359G>A mis-sense No 70 29 41 200 56495002 12

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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3.3 Untested variants
Variants of interest that could not be tested due to insufficient coverage. These variants are assigned the initial review state "Untested".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

EGFR c.2184+19G>A SNV 0.00% 114 Yes Yes Untested

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

EGFR c.2184+19G>A 0 0 0 55241755 7
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Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.

Page 13 of 25



Sample ID: 20190628103639_10016005070106190147_599-19CTC_BC9_Glio2019  Analysis workflow: AIT FFPE 4.5  Report created: Fri Oct 25 17:39:14 CEST 2019  Report printed: Fri Oct 25 18:38:40 CEST
2019

4 Detailed QC
Quality control metrics for detailed inspection. These metrics can indicate possible problems in the upstream workflow or data analysis. Quality control are divided in
metrics on the incoming reads from input data, and metrics per base positions in these reads. Lastly section 4.3 and 4.4 display metrics on how well the positions in
the region of interest are covered

4.1 QC for reads
4.1.1 Average base quality of reads

Average PHRED score
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Distribution of average sequence quality scores. The quality of a sequence is calculated as the arithmetic mean of its base qualities.
x: PHRED-score
y: number of sequences observed at that qual. score normalized to the total number of sequences
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4.1.2 GC content of reads

% GC-content
0 7 14 21 28 35 42 49 56 63 70 77 84 91 98

%
 s

eq
ue

nc
es

0

1

2

3

4

5

6

7

Distribution of GC-contents. The GC-content of a sequence is calculated as the number of GC-bases compared to all bases (including ambiguous
bases).
x: relative GC-content of a sequence in percent
y: number of sequences featuring particular GC-percentages normalized to the total number of sequences

4.1.3 Ambiguous base content of reads
No ambiguous bases detected.

4.2 QC for bases

Page 15 of 25



Sample ID: 20190628103639_10016005070106190147_599-19CTC_BC9_Glio2019  Analysis workflow: AIT FFPE 4.5  Report created: Fri Oct 25 17:39:14 CEST 2019  Report printed: Fri Oct 25 18:38:40 CEST
2019

4.2.1 Quality score per base position

base position
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Base-quality distribution along the base positions.
x: base position
y: median & percentiles of quality scores observed at that base position
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4.2.2 GC content per base position

Base position
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Combined coverage of G- and C-bases.
x: base position
y: number of G- and C-bases observed at current position normalized to the total number of bases observed at that position

4.2.3 Ambiguous base content per base position
No ambiguous bases detected
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4.3 Coverage of Regions of Interest positions
Coverage distribution

Coverage
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4.4 Mean coverage of relative positions in regions of interest

Targeted region position (%)
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5 History
5.1 Log Entries
Type Time User Details

State change Fri Oct 25 17:39:14 CEST 2019 system Ready for Review

State change Fri Oct 25 17:16:00 CEST 2019 root In Progress

5.2 Execution Information

QCIA version QCI Analyze 1.4.5

Analysis start time Fri Oct 25 17:16:00 CEST 2019

Analysis workflow AIT FFPE 4.5

Analysis description QIAact Actionable Insights Tumor Panel on FFPE

5.3 Transcripts
Table listing the genes, transcript IDs and protein IDs used in the analysis.

Gene Name Transcript ID Protein ID

NRAS NM_002524.4 NP_002515.1

ALK NM_004304.4 NP_004295.2

RAF1 NM_002880.3 NP_002871.1

PIK3CA NM_006218.2 NP_006209.2

PDGFRA NM_006206.4 NP_006197.1

KIT NM_000222.2 NP_000213.1

ESR1 NM_001122742.1 NP_001116214.1

EGFR NM_005228.3 NP_005219.2

BRAF NM_004333.4 NP_004324.2

KRAS NM_004985.3 NP_004976.2

ERBB3 NM_001982.3 NP_001973.2
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Gene Name Transcript ID Protein ID

ERBB2 NM_004448.2 NP_004439.2

5.4 Open Parameters
Workflow parameters that are editable by the administrator

Reported variants

Significant coverage threshold 500

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Variants available for review

Minimum coverage threshold 200

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Detect variants outside regions of interest Yes

5.5 Locked Parameters
Adapter trimming

Trim adapter list GRadapter_160913

Ambiguous trim false

Ambiguous limit 2

Quality trim false

Quality limit 0.05

Use colorspace false

Page 21 of 25



Sample ID: 20190628103639_10016005070106190147_599-19CTC_BC9_Glio2019  Analysis workflow: AIT FFPE 4.5  Report created: Fri Oct 25 17:39:14 CEST 2019  Report printed: Fri Oct 25 18:38:40 CEST
2019

Also search on reversed sequence false

Remove 5' terminal nucleotides false

Number of 5' terminal nucleotides 1

Maximum number of nucleotides in reads 1000

Minimum number of nucleotides in reads 15

Discard short reads false

Remove 3' terminal nucleotides false

Number of 3' terminal nucleotides 1

Discard long reads false

Map Reads to Reference

References Homo_sapiens_sequence_hg19

Masking mode No masking

Masking track Not set

Match score 1

Mismatch cost 2

Cost of insertions and deletions Affine gap cost

Insertion cost 3

Deletion cost 3

Insertion open cost 6

Insertion extend cost 1

Deletion open cost 6

Deletion extend cost 1

Length fraction 0.5

Similarity fraction 0.8

Global alignment false

Color space alignment false

Color error cost 3

Auto-detect paired distances false

Non-specific match handling Map randomly
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InDels and Structural Variants

P-Value threshold 1.0E-4

Maximum number of mismatches 3

Ignore broken pairs true

Minimum relative consensus coverage 0.0

Minimum quality score 0

Filter variants true

Minimum number of reads 2

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Local Realignment (Short Unaligned End version)

Realign unaligned ends true

Multi-pass realignment 2

Local bound for unaligned ends of size one 0.75

Local bound for unaligned ends of size two 0.75

Force realignment to guidance-variants false

Maximum guidance-variant length 100

Trim Primers and their Dimers of Mapped Reads

Primer track 101x_GR_primers_15_10_15_V1.0

Reference Homo_sapiens_sequence_hg19

Minimum primer overlap length 9

Allow dangling 3' end base true

Minimal primer overlap fraction 0.7

Only keep reads that have hit a primer true

Additional bases to trim 1
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Remove Pseudogene Reads

Genes track AITv2_PseudoGenes_170912_ver1.0

Gene and pseudogene links KRAS -> KRASP1

Required unaligned ends % 2.0

Low Frequency Variant Detection

Required significance (%) 0.01

Ignore positions with coverage above 1000000000

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Ignore broken pairs true

Ignore non-specific matches Reads

Minimum read length 20

Minimum coverage Parameter editable by administrator

Minimum count 8

Minimum frequency (%) Parameter editable by administrator

Base quality filter false

Neighborhood radius 5

Minimum central quality 5

Minimum neighborhood quality 5

Read direction filter false

Direction frequency (%) 5.0

Relative read direction filter false

Significance (%) 1.0E-5

Read position filter false

Significance (%) 1.0

Remove pyro-error variants false

In homopolymer regions with minimum length 3

With frequency below 0.8
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Remove False Positives

Minimum frequency (%) Parameter editable by administrator

Minimum forward/reverse balance 0.05

Minimum average base quality 22.0

Variant frequency true

Forward/reverse balance false

Average base quality true

Annotate Variants With Primers

Minimum coverage count 400

Minimum variant percentage 1.0

Minimum variant read count 2
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MƏȸ ׎א׎א ًוAƬƬƺɀɀǣȒȇ

CȒǼǼƺƬɎǣȒȇ
SȵƺƬǣȅƺȇ

׎׏׎ו׎ד׎׎ה׏׎׎׏ٗחבהב׎׏זאה׎ח׏׎א
ٮזהזٗוג׏׎ח׏ה
ח׏׎אGǼǣȒٗדCTCٗBCז׏

AƬƬƺɀɀǣȒȇ ID

GǼǣȒƫǼƏɀɎȒȅƏDǣƏǕȇȒɀǣɀ
EɖȸȒȵƺƏȇEɎǝȇǣƬǣɎɵ
MƏǼƺSƺɴ
AǕƺ׎ד

DƏɎƺ Ȓǔ BǣȸɎǝ

MƏȸ ׎א׎א ًו 
SɎƏɎɖɀٮ

bƺȵȒȸɎ DƏɎƺTƺɀɎ PƺȸǔȒȸȅƺƳي SȒȅƏɎǣƬ PƏȇƺǼ
SȵƺƬǣȅƺȇ IȇǔȒȸȅƏɎǣȒȇ

 

 RƺɀɖǼɎي NƺǕƏɎǣɮƺ

Gƺȇƺɀ TƺɀɎƺƳ
 VƏȸǣƏȇɎɀ TƺɀɎƺƳ

NRAS٦ ALK٦ RAF٦ת PIK׬CA٦ PDGFRA٦ KIT٦ ESR٦ת EGFR٦ BRAF٦ KRAS٦ ERBB٦׬ ERBB׫
 CNV GƏǣȇ TƺɀɎƺƳ

NRAS٦ ALK٦ RAF٦ת PIK׬CA٦ PDGFRA٦ KIT٦ ESR٦ת EGFR٦ BRAF٦ KRAS٦ ERBB٦׬ ERBB׫

MƺɎǝȒƳɀ ƏȇƳ LǣȅǣɎƏɎǣȒȇɀ

EXAMPvE SɎƏɎƺȅƺȇɎ ǣȇƬǼɖƳǣȇǕ ɀƏȅȵǼƺ Ɏɵȵƺ ٢FFPEً ƺɎƬ٣ً ȅƺɎǝȒƳ Ȓǔ ƺɴɎȸƏƬɎǣȒȇً ƏȅȵǼǣǔǣƬƏɎǣȒȇ ȸƺƏƬɎǣȒȇɀً ȵƏȇƺǼ ɎƏȸǕƺɎƺƳ 
ȸƺǕǣȒȇɀً ɀƺȷɖƺȇƬǣȇǕ ɎƺƬǝȇȒǼȒǕɵً ƺɎƬِ AƳƳǣɎǣȒȇƏǼǼɵً Ə ƳƺɀƬȸǣȵɎǣȒȇ Ȓǔ Ɏǝƺ ƳƏɎƏ ƏȇƏǼɵɀǣɀ ɀȒǔɎɯƏȸƺ٢ɀ٣ً ǕƺȇȒȅƺ Ȓǔ ȸƺǔƺȸƺȇƬƺ 
ƏȇƳ Ɏǝƺ ɀƺȇɀǣɎǣɮǣɎɵ Ȓǔ Ɏǝƺ ȅƺɎǝȒƳɀ ɀǝȒɖǼƳ ƫƺ ƳƺɀƬȸǣƫƺƳِ

 ɀȒǔɎɯƏȸƺ ǣȇƬǼɖƳƺɀ Ɏǝƺ ǔȒǼǼȒɯǣȇǕ ɖȇƳƺȸǼɵǣȇǕ ƳƏɎƏƫƏɀƺɀً ƳƏɎƏ ȸƺǔƺȸƺȇƬƺ ɀƺɎɀ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎ ٢QCI ٣ IȇɎƺȸȵȸƺɎ
ƏȇƳ ɎȒȒǼɀٕ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎٮIȇɎƺȸȵȸƺɎ ٣ًהאא׎׎א׎אِהِד٢ IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ ٢KٮȸƺǼƺƏɀƺ٣ً CADD ٢ɮ٣ًגِ׏ AǼǼƺǼƺ 
FȸƺȷɖƺȇƬɵ CȒȅȅɖȇǣɎɵ ٣ًדאٮח׎ٮח׏׎א٢ EVS ٢ESP׎׎דהSIٮV٣ًא bƺǔɀƺȷ Gƺȇƺ MȒƳƺǼ ٣ًד׎ٮא׎ٮח׏׎א٢ JASPAb ٣ً׏׏ٮב׏׎א٢ IȇǕƺȇɖǣɎɵ 
KȇȒɯǼƺƳǕƺ BƏɀƺ SȇƏȵɀǝȒɎ TǣȅƺɀɎƏȅȵ ٣ً׎ِ׏׎يובيא׏ ׏אٮא׎ٮ׎א׎א٢ VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕ٣ًו׎ٮא׏׎א٢ ז׏ VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕח׏ 
يא׏ ח׏ ٢NȒɮ ǣɮƏ ٣ً׏ِבِ׎٢ EɴAC ƫ٣ًדɮב٢ȵǝƏɀƺ GƺȇȒȅƺ FȸƺȷɖƺȇƬɵ ׎׎׎׏ ٣ًאِאِא٢ɮ אٮPȒǼɵPǝƺȇ ȸƺǼƺƏɀƺ٣ًٮ٢K CǼǣȇǣƬƏǼ TȸǣƏǼɀ ٣ًו׎ٮא׏׎א٢
 ٣ًחא ٢bƺǼƺƏɀƺ GENCODE ٣ًאِו٢ TƏȸǕƺɎSƬƏȇ ٣ً׏ד׏٢ DƫSNP ٣ً׏׏ٮח׎׎א٢ ח׏PǝɵǼȒP ǝǕ ٣ً׏׏ٮח׎׎א٢ ז׏PǝɵǼȒP ǝǕ ǴƏȸ٣ًِ׎׎א׏ِ׎ِ׏ٮǣɮƏ זא
CƺȇɎȒMD ٣ًבِד٢ OMIM ٢MƏɵ ٣ًו׏׎א ًהא ǕȇȒȅAD ٣ً׏ِ׏ِא٢ BSIFT ٣ًבאٮא׎ٮה׏׎א٢ TCGA ٣ًד׎ٮח׎ٮב׏׎א٢ CǼǣȇɮƏȸ ٣ًד׎ٮה׎ٮח׏׎א٢ DGV 
٣באٮא׎ٮה׏׎א٢ GגSIFT ٣ًאِח׏׎א٢ HGMD ٣ًחז٢ɮ COSMIC ٣ًד׏ٮד׎ٮה׏׎א٢

TM



bƺȵȒȸɎ DƏɎƺي
DǣƏǕȇȒɀǣɀي

AƬƬƺɀɀǣȒȇ IDي ח׏׎אGǼǣȒٗדCTCٗBCז׏ٮזהזٗוג׏׎ח׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏ٗחבהב׎׏זאה׎ח׏׎א
GǼǣȒƫǼƏɀɎȒȅƏ
MƏȸ ׎א׎א ًו

PƏǕƺ א Ȓǔ א

Tǝƺ QIAGEN  GƺȇƺbƺƏƳƺȸ  ǣɀ ǣȇɎƺȇƳƺƳ ǔȒȸ ȸƺɀƺƏȸƬǝ ɖɀƺ ȒȇǼɵ ٢bUO٣ِ Tǝǣɀ ȵȸȒƳɖƬɎ ǣɀ ȇȒɎ ǣȇɎƺȇƳƺƳ ǔȒȸ Ɏǝƺ ƳǣƏǕȇȒɀǣɀً ȵȸƺɮƺȇɎǣȒȇ Ȓȸ ɎȸƺƏɎȅƺȇɎ Ȓǔ Ə 
ƳǣɀƺƏɀƺِ

۱ TM

CǼǣȇǣƬƏǼ SǣǕȇǣǔǣƬƏȇƬƺ Ȓǔ VƏȸǣƏȇɎɀ BƏɀƺƳ Ȓȇ AMP ٖ ASCO ٖ CAP GɖǣƳƺǼǣȇƺɀن

SɎȸȒȇǕ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ ׏A

ى BǣȒȅƏȸǸƺȸ ȵȸƺƳǣƬɎɀ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Əȇ FDA Ȓȸ EMA ƏȵȵȸȒɮƺƳ ɎǝƺȸƏȵɵً ƏƬƬȒȸƳǣȇǕ 

ɎȒ ƳȸɖǕ ǼƏƫƺǼ Ȓȸ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ

ى BǣȒȅƏȸǸƺȸ ǣȇƬǼɖƳƺƳ ǣȇ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ

Tǣƺȸ ׏B

ى BǣȒȅƏȸǸƺȸ ȵȸƺƳǣƬɎɀ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Ə ɎǝƺȸƏȵɵ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɯƺǼǼٮ

ȵȒɯƺȸƺƳ ɀɎɖƳǣƺɀ

ى BǣȒȅƏȸǸƺȸ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɯƺǼǼٮȵȒɯƺȸƺƳ ɀɎɖƳǣƺɀ

PȒɎƺȇɎǣƏǼ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ אC

ى BǣȒȅƏȸǸƺȸ ǣɀ ƏɀɀȒƬǣƏɎƺƳ ɯǣɎǝ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Əȇ FDA Ȓȸ EMA ƏȵȵȸȒɮƺƳ ɎǝƺȸƏȵɵً 

ƏƬƬȒȸƳǣȇǕ ɎȒ ƳȸɖǕ ǼƏƫƺǼ Ȓȸ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ƫɖɎ ȒȇǼɵ ǔȒȸ ƳǣǔǔƺȸƺȇɎ ƳǣƏǕȇȒɀǣɀ

ى BǣȒȅƏȸǸƺȸ ǣɀ Əȇ ǣȇƬǼɖɀǣȒȇ ƬȸǣɎƺȸǣȒȇ ǔȒȸ Əȇ ƏƬɎǣɮƺ ƬǼǣȇǣƬƏǼ ɎȸǣƏǼ

ى BǣȒȅƏȸǸƺȸ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ƫƏɀƺƳ Ȓȇ ȅɖǼɎǣȵǼƺ ɀȅƏǼǼ ɀɎɖƳǣƺɀ

Tǣƺȸ אD
ى BǣȒȅƏȸǸƺȸ ɀǝȒɯɀ ȵǼƏɖɀǣƫǼƺ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ƫƏɀƺƳ Ȓȇ ƬƏɀƺ Ȓȸ ȵȸƺƬǼǣȇǣƬƏǼ ɀɎɖƳǣƺɀ

ى BǣȒȅƏȸǸƺȸ ȅƏɵ ƏɀɀǣɀɎ ǣȇ ƳǣɀƺƏɀƺ ƳǣƏǕȇȒɀǣɀ Ȓȸ ȵȸȒǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɀȅƏǼǼ ɀɎɖƳǣƺɀ

UȇƬƺȸɎƏǣȇ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ ב ى BǣȒȅƏȸǸƺȸ ǝƏɀ ɖȇƬƺȸɎƏǣȇ ƬǼǣȇǣƬƏǼ ɀǣǕȇǣǔǣƬƏȇƬƺ ƏȇƳ ȇȒɎ ǸȇȒɯȇ ɎȒ ƫƺ ǼǣǸƺǼɵ ƫƺȇǣǕȇ Ȓȸ ƫƺȇǣǕȇ

ȵƳǔٖחٮבאא׎ב٣ה׏٢זוד׏ٮדאד׏ǴȅƳِƏȅǴȵƏɎǝȒǼِȒȸǕٖƏȸɎǣƬǼƺٖS ׎בבבחחואيAƳƏȵɎƺƳ ǔȸȒȅ PMIDنن



YȒɖȸ vƏƫ 
 בה׎גח bƺƳɯȒȒƳ CǣɎɵً CA ً׎א vǣȇƬȒǼȇ BǼɮƳً SɖǣɎƺ ׎׎ו׏
ǼƏƫɴِƬȒȅ ٖ ׎ג׎ג גזג ٣׎דה٢ 
AƳƳǣɎǣȒȇƏǼ IȇǔȒȸȅƏɎǣȒȇ

PƏǕƺ ׏ Ȓǔ ב

BȸƏǣȇPȸǣȅƏȸɵ TɖȅȒȸ SǣɎƺ
MƏȸ ׎א׎א ًוAƬƬƺɀɀǣȒȇ

CȒǼǼƺƬɎǣȒȇ
SȵƺƬǣȅƺȇ

ٗחבהב׎׏זאה׎ח׏׎א
׏ה׎׏׎ו׎ד׎׎ה׏׎׎׏
ٮחחדٗוג׏׎ח
אGǼǣȒٗחCTCٗBCח׏
ח׏׎

AƬƬƺɀɀǣȒȇ ID

PƏɎǝȒǼȒǕǣɀɎ
PǝɵɀǣƬǣƏȇ
CǼǣƺȇɎ ID

CǼǣƺȇɎ

GǼǣȒƫǼƏɀɎȒȅƏDǣƏǕȇȒɀǣɀ
EɎǝȇǣƬǣɎɵ

Sƺɴ
AǕƺ

DƏɎƺ Ȓǔ BǣȸɎǝ
PƏɎǣƺȇɎ NƏȅƺ

MƏȸ ׎א׎א ًו 
SɎƏɎɖɀٮ

bƺȵȒȸɎ DƏɎƺTƺɀɎ PƺȸǔȒȸȅƺƳي SȒȅƏɎǣƬ PƏȇƺǼ
   PƏɎǣƺȇɎ CǼǣƺȇɎ SȵƺƬǣȅƺȇ
  

 RƺɀɖǼɎي IȇƬȒȇƬǼɖɀǣɮƺ

VƏȸǣƏȇɎɀ Ȓǔ UȇǸȇȒɯȇ CǼǣȇǣƬƏǼ SǣǕȇǣǔǣƬƏȇƬƺ
Gƺȇƺ ٖ VƏȸǣƏȇɎ AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ FɖȇƬɎǣȒȇ CǼƏɀɀǣǔǣƬƏɎǣȒȇ AɀɀƺɀɀȅƺȇɎ

 KIT
Ƭِאזח׏CڽT
ȵِT׏ההI
ǕِחואגחדדדCڽT

 גגז ٢Ȓǔ ۏה׏ِה
ȸƺƏƳɀ٣

ǼȒɀɀ Tǣƺȸ ב UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

 NRAS
Ƭِח׏GڽC
ȵِVוv
Ǖِבהוזדאד׏׏CڽG

ȸƺƏƳɀ٣ ׎דבד ٢Ȓǔ ۏ׏ِד ǼȒɀɀ Tǣƺȸ ב UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

IȇƳǣɮǣƳɖƏǼ VƏȸǣƏȇɎ IȇɎƺȸȵȸƺɎƏɎǣȒȇɀ

Gƺȇƺ KIT
VƏȸǣƏɎǣȒȇ ٮ

EɴȒȇ ב׏
NɖƬǼƺȒɎǣƳƺ NMٗيאِאאא׎׎׎

ǕِחואגחדדדCڽT
Ƭِאזח׏CڽT

AȅǣȇȒ AƬǣƳ ȵِT׏ההI
FɖȇƬɎǣȒȇ ǼȒɀɀ

AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ ȸƺƏƳɀ٣ גגז ٢Ȓǔ ۏה׏ِה
CǼƏɀɀǣǔǣƬƏɎǣȒȇ Tǣƺȸ ב

AɀɀƺɀɀȅƺȇɎ UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

IȇɎƺȸȵȸƺɎƏɎǣȒȇ
KIT ǣɀ Əȇ ȒȇƬȒǕƺȇƺ ǣȇɮȒǼɮƺƳ ǣȇ ƬƺǼǼ ȵȸȒǼǣǔƺȸƏɎǣȒȇ ƏȇƳ ɀɖȸɮǣɮƏǼ ɎǝȸȒɖǕǝ 
ƏƬɎǣɮƏɎǣȒȇ Ȓǔ bASٖbAFٖMAPK ƏȇƳ PIבKٖAKTٖMTOb ȵƏɎǝɯƏɵɀ ١ِא٠ 
AȅȵǼǣǔǣƬƏɎǣȒȇً ǕƏǣȇٮȒǔٮǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀً ƏȇƳ ȵȸȒɎƺǣȇ ȒɮƺȸƺɴȵȸƺɀɀǣȒȇ 
ƬƏɖɀƺ KIT ƏƬɎǣɮƏɎǣȒȇ ١ِ׏ ًג ًב٠

Gƺȇƺ NRAS
VƏȸǣƏɎǣȒȇ ٮ

EɴȒȇ א
NɖƬǼƺȒɎǣƳƺ NMٗيדِגאדא׎׎

Ǖِבהוזדאד׏׏CڽG
Ƭِח׏GڽC

AȅǣȇȒ AƬǣƳ ȵِVוv
FɖȇƬɎǣȒȇ ǼȒɀɀ

AǼǼƺǼǣƬ FȸƏƬɎǣȒȇ ȸƺƏƳɀ٣ ׎דבד ٢Ȓǔ ۏ׏ِד

IȇɎƺȸȵȸƺɎƏɎǣȒȇ
NbAS ǣɀ Əȇ ȒȇƬȒǕƺȇƺ ǣȇɮȒǼɮƺƳ ǣȇ ƬƺǼǼ ɀɖȸɮǣɮƏǼ ƏȇƳ ȵȸȒǼǣǔƺȸƏɎǣȒȇ ɎǝȸȒɖǕǝ 
ƏƬɎǣɮƏɎǣȒȇ Ȓǔ bASٖbAFٖMAPK ƏȇƳ PIבKٖAKTٖMTOb ȵƏɎǝɯƏɵɀ ١ِד٠ GƏǣȇٮȒǔٮ
ǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀ ƬƏɖɀƺ NbAS ƏƬɎǣɮƏɎǣȒȇ ١ِה٠



bƺȵȒȸɎ DƏɎƺي
DǣƏǕȇȒɀǣɀي

PƏɎǣƺȇɎ NƏȅƺي
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CǼƏɀɀǣǔǣƬƏɎǣȒȇ Tǣƺȸ ב
AɀɀƺɀɀȅƺȇɎ UȇƬƺȸɎƏǣȇ SǣǕȇǣǔǣƬƏȇƬƺ

Gƺȇƺɀ TƺɀɎƺƳ
TƺɀɎ ǣȇǔȒȸȅƏɎǣȒȇ ɀɖƬǝ Əɀ Ǖƺȇƺ ȇƏȅƺ ƏȇƳ ǝȒɎ ɀȵȒɎ ȸƺǕǣȒȇ ƬƏȇ ƫƺ ǣȇƬǼɖƳƺƳ ǣȇ Ɏǝǣɀ ɀƺƬɎǣȒȇ٫

MƺɎǝȒƳɀ ƏȇƳ vǣȅǣɎƏɎǣȒȇɀ

EXAMPvE SɎƏɎƺȅƺȇɎ ǣȇƬǼɖƳǣȇǕ ɀƏȅȵǼƺ Ɏɵȵƺ ٢FFPEً ƺɎƬ٣ً ȅƺɎǝȒƳ Ȓǔ ƺɴɎȸƏƬɎǣȒȇً ƏȅȵǼǣǔǣƬƏɎǣȒȇ ȸƺƏƬɎǣȒȇɀً ȵƏȇƺǼ ɎƏȸǕƺɎƺƳ 
ȸƺǕǣȒȇɀً ɀƺȷɖƺȇƬǣȇǕ ɎƺƬǝȇȒǼȒǕɵً ƺɎƬِ AƳƳǣɎǣȒȇƏǼǼɵً Ə ƳƺɀƬȸǣȵɎǣȒȇ Ȓǔ Ɏǝƺ ƳƏɎƏ ƏȇƏǼɵɀǣɀ ɀȒǔɎɯƏȸƺ٢ɀ٣ً ǕƺȇȒȅƺ Ȓǔ ȸƺǔƺȸƺȇƬƺ 
ƏȇƳ Ɏǝƺ ɀƺȇɀǣɎǣɮǣɎɵ Ȓǔ Ɏǝƺ ȅƺɎǝȒƳɀ ɀǝȒɖǼƳ ƫƺ ƳƺɀƬȸǣƫƺƳِ

 ǣɀ Ə ɮƏȸǣƏȇɎ ƏȇƏǼɵɀǣɀً ǣȇɎƺȸȵȸƺɎƏɎǣȒȇ ƏȇƳ ƳƺƬǣɀǣȒȇ ɀɖȵȵȒȸɎ ɎȒȒǼ ǔȒȸ ȸƺɀƺƏȸƬǝ ƏȇƳ ƬǼǣȇǣƬƏǼ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎ ٢QCI ٣
ǼƏƫɀ ƏȇƏǼɵɿǣȇǕ ǝɖȅƏȇ ǕƺȇƺɎǣƬɀ ƳƏɎƏ ƏȇƳ ǣɀ ȇȒɎ ǣȇɎƺȇƳƺƳ ɎȒ ƫƺ ɖɀƺƳ ǔȒȸ ƳǣƏǕȇȒɀɎǣƬ ȵɖȸȵȒɀƺɀِ QCI IȇɎƺȸȵȸƺɎ ɀȒǔɎɯƏȸƺ 
ǣȇƬǼɖƳƺɀ Ɏǝƺ ǔȒǼǼȒɯǣȇǕ ɖȇƳƺȸǼɵǣȇǕ ƳƏɎƏƫƏɀƺɀً ƳƏɎƏ ȸƺǔƺȸƺȇƬƺ ɀƺɎɀ ƏȇƳ ɎȒȒǼɀٕ QIAGEN CǼǣȇǣƬƏǼ IȇɀǣǕǝɎٮIȇɎƺȸȵȸƺɎ 
 EVS ٣ًדאٮח׎ٮח׏׎א٢ AǼǼƺǼƺ FȸƺȷɖƺȇƬɵ CȒȅȅɖȇǣɎɵ ٣ًגِ׏٢ɮ CADD ȸƺǼƺƏɀƺ٣ًٮ٢K IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ ٣ًהאא׎׎א׎אِהِד٢
٢ESP׎׎דהSIٮV٣ًא bƺǔɀƺȷ Gƺȇƺ MȒƳƺǼ ٣ًד׎ٮא׎ٮח׏׎א٢ JASPAb ٣ً׏׏ٮב׏׎א٢ IȇǕƺȇɖǣɎɵ KȇȒɯǼƺƳǕƺ BƏɀƺ SȇƏȵɀǝȒɎ TǣȅƺɀɎƏȅȵ 
 ȸƺǼƺƏɀƺ٣ًٮ٢K CǼǣȇǣƬƏǼ TȸǣƏǼɀ ٣ًו׎ٮא׏׎א٢ ח׏VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕ ٣ًו׎ٮא׏׎א٢ ז׏VǣɀɎƏ EȇǝƏȇƬƺȸ ǝǕ ٣ً׎ِ׏׎يובيא׏ ׏אٮא׎ٮ׎א׎א٢
PȒǼɵPǝƺȇ٢ אٮɮ׎׎׎׏ ٣ًאِאِא GƺȇȒȅƺ FȸƺȷɖƺȇƬɵ ٢ȵǝƏɀƺבɮדƫ٣ً EɴAC ٣ً׏ِבِ׎٢ ǣɮƏ ٢NȒɮ זאيא׏ ח׏ ǣɮƏِ׎׎א׏ِ׎ِ׏ٮǴƏȸ٣ً PǝɵǼȒP ǝǕז׏ 
 ًהא ٢MƏɵ OMIM ٣ًבِד٢ CƺȇɎȒMD ٣ًחא ٢bƺǼƺƏɀƺ GENCODE ٣ًאِו٢ TƏȸǕƺɎSƬƏȇ ٣ً׏ד׏٢ DƫSNP ٣ً׏׏ٮח׎׎א٢ ח׏PǝɵǼȒP ǝǕ ٣ً׏׏ٮח׎׎א٢
 ٣ًחז٢ɮ COSMIC ٣ًד׏ٮד׎ٮה׏׎א٢ DGV ٣ًד׎ٮה׎ٮח׏׎א٢ CǼǣȇɮƏȸ ٣ًד׎ٮח׎ٮב׏׎א٢ TCGA ٣ًבאٮא׎ٮה׏׎א٢ BSIFT ٣ً׏ِ׏ِא٢ ǕȇȒȅAD ٣ًו׏׎א
HGMD ٣ًאِח׏׎א٢ SIFTגG ٣באٮא׎ٮה׏׎א٢

CǼǣȇǣƬƏǼ SǣǕȇǣǔǣƬƏȇƬƺ Ȓǔ VƏȸǣƏȇɎɀ BƏɀƺƳ Ȓȇ AMP ٖ ASCO ٖ CAP GɖǣƳƺǼǣȇƺɀن

SɎȸȒȇǕ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ ׏A

ى BǣȒȅƏȸǸƺȸ ȵȸƺƳǣƬɎɀ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Əȇ FDA Ȓȸ EMA ƏȵȵȸȒɮƺƳ ɎǝƺȸƏȵɵً ƏƬƬȒȸƳǣȇǕ 

ɎȒ ƳȸɖǕ ǼƏƫƺǼ Ȓȸ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ

ى BǣȒȅƏȸǸƺȸ ǣȇƬǼɖƳƺƳ ǣȇ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ

Tǣƺȸ ׏B

ى BǣȒȅƏȸǸƺȸ ȵȸƺƳǣƬɎɀ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Ə ɎǝƺȸƏȵɵ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɯƺǼǼٮ

ȵȒɯƺȸƺƳ ɀɎɖƳǣƺɀ

ى BǣȒȅƏȸǸƺȸ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ǔȒȸ Ɏǝǣɀ ƳǣƏǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɯƺǼǼٮȵȒɯƺȸƺƳ ɀɎɖƳǣƺɀ

PȒɎƺȇɎǣƏǼ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ אC

ى BǣȒȅƏȸǸƺȸ ǣɀ ƏɀɀȒƬǣƏɎƺƳ ɯǣɎǝ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ɎȒ Əȇ FDA Ȓȸ EMA ƏȵȵȸȒɮƺƳ ɎǝƺȸƏȵɵً 

ƏƬƬȒȸƳǣȇǕ ɎȒ ƳȸɖǕ ǼƏƫƺǼ Ȓȸ ȵȸȒǔƺɀɀǣȒȇƏǼ ǕɖǣƳƺǼǣȇƺɀ ƫɖɎ ȒȇǼɵ ǔȒȸ ƳǣǔǔƺȸƺȇɎ ƳǣƏǕȇȒɀǣɀ

ى BǣȒȅƏȸǸƺȸ ǣɀ Əȇ ǣȇƬǼɖɀǣȒȇ ƬȸǣɎƺȸǣȒȇ ǔȒȸ Əȇ ƏƬɎǣɮƺ ƬǼǣȇǣƬƏǼ ɎȸǣƏǼ

ى BǣȒȅƏȸǸƺȸ ǣɀ ȵȸȒǕȇȒɀɎǣƬ Ȓȸ ƳǣƏǕȇȒɀɎǣƬ ƫƏɀƺƳ Ȓȇ ȅɖǼɎǣȵǼƺ ɀȅƏǼǼ ɀɎɖƳǣƺɀ

Tǣƺȸ אD
ى BǣȒȅƏȸǸƺȸ ɀǝȒɯɀ ȵǼƏɖɀǣƫǼƺ ȸƺɀȵȒȇɀƺ Ȓȸ ȸƺɀǣɀɎƏȇƬƺ ƫƏɀƺƳ Ȓȇ ƬƏɀƺ Ȓȸ ȵȸƺƬǼǣȇǣƬƏǼ ɀɎɖƳǣƺɀ

ى BǣȒȅƏȸǸƺȸ ȅƏɵ ƏɀɀǣɀɎ ǣȇ ƳǣɀƺƏɀƺ ƳǣƏǕȇȒɀǣɀ Ȓȸ ȵȸȒǕȇȒɀǣɀ ƫƏɀƺƳ Ȓȇ ɀȅƏǼǼ ɀɎɖƳǣƺɀ

UȇƬƺȸɎƏǣȇ 
SǣǕȇǣǔǣƬƏȇƬƺ

Tǣƺȸ ב ى BǣȒȅƏȸǸƺȸ ǝƏɀ ɖȇƬƺȸɎƏǣȇ ƬǼǣȇǣƬƏǼ ɀǣǕȇǣǔǣƬƏȇƬƺ ƏȇƳ ȇȒɎ ǸȇȒɯȇ ɎȒ ƫƺ ǼǣǸƺǼɵ ƫƺȇǣǕȇ Ȓȸ ƫƺȇǣǕȇ

ȵƳǔٖחٮבאא׎ב٣ה׏٢זוד׏ٮדאד׏ǴȅƳِƏȅǴȵƏɎǝȒǼِȒȸǕٖƏȸɎǣƬǼƺٖS ׎בבבחחואيAƳƏȵɎƺƳ ǔȸȒȅ PMIDنن

SƺǼƺƬɎƺƳ CǣɎƏɎǣȒȇɀ
CƏȸɮƏǴƏǼ bDً AȇɎȒȇƺɀƬɖ Cbً WȒǼƬǝȒǸ JDً CǝƏȵȅƏȇ PBً bȒȅƏȇ bAً TƺǣɎƬǝƺȸ Jً PƏȇƏǕƺƏɀ KSً BɖɀƏȅ KJً 

TM
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PƏǕƺ ב Ȓǔ ב

  ِ׏

  ِא

  ِב

  ِג

  ِד

  ِה

CƏȸɮƏǴƏǼ bDً AȇɎȒȇƺɀƬɖ Cbً WȒǼƬǝȒǸ JDً CǝƏȵȅƏȇ PBً bȒȅƏȇ bAً TƺǣɎƬǝƺȸ Jً PƏȇƏǕƺƏɀ KSً BɖɀƏȅ KJً 
CǝȅǣƺǼȒɯɀǸǣ Bً vɖɎɿǸɵ Jً PƏɮǼǣƬǸ ACً FɖɀƬȒ Aً CƏȇƺ vً TƏǸƺƫƺ Nً VƺȅɖǼƏ Sً BȒɖɮǣƺȸ Nً BƏɀɎǣƏȇ BCً SƬǝɯƏȸɎɿ GK 
٣דזהאגה׏א ي٢PMID גבٮואבאي٣אא٢ד׎בٕז׎ Jɖȇ ׏׏׎א KIT Əɀ Ə ɎǝƺȸƏȵƺɖɎǣƬ ɎƏȸǕƺɎ ǣȇ ȅƺɎƏɀɎƏɎǣƬ ȅƺǼƏȇȒȅƏِ JAMAِ ٣׏׏׎א٢

CȒȸǼƺɀɀ Cvً BƏȸȇƺɎɎ CMً HƺǣȇȸǣƬǝ MC ٣׏׏׎א٢ GƏɀɎȸȒǣȇɎƺɀɎǣȇƏǼ ɀɎȸȒȅƏǼ ɎɖȅȒɖȸɀي ȒȸǣǕǣȇ ƏȇƳ ȅȒǼƺƬɖǼƏȸ ȒȇƬȒǼȒǕɵِ NƏɎ 
bƺɮ CƏȇƬƺȸِ ׏׏׎א NȒɮ ٢ זוٮדהזي٣א׏٢׏׏ٕו׏PMID٣׏אגחז׎אא ي

HƺǣȇȸǣƬǝ MCً CȒȸǼƺɀɀ Cvً DƺȅƺɎȸǣ GDً BǼƏȇǸƺ CDً ɮȒȇ Mƺǝȸƺȇ Mً JȒƺȇɀɖɖ Hً MƬGȸƺƺɮƺɵ vSً Cǝƺȇ CJً VƏȇ Ƴƺȇ 
AƫƫƺƺǼƺ ADً DȸɖǸƺȸ BJً Kǣƺɀƺ Bً EǣɀƺȇƫƺȸǕ Bً bȒƫƺȸɎɀ PJً SǣȇǕƺȸ Sً FǼƺɎƬǝƺȸ CDً SǣǼƫƺȸȅƏȇ Sً DǣȅǣɎȸǣǴƺɮǣƬ Sً FǼƺɎƬǝƺȸ 
JA ٣ב׎׎א٢ KǣȇƏɀƺ ȅɖɎƏɎǣȒȇɀ ƏȇƳ ǣȅƏɎǣȇǣƫ ȸƺɀȵȒȇɀƺ ǣȇ ȵƏɎǣƺȇɎɀ ɯǣɎǝ ȅƺɎƏɀɎƏɎǣƬ ǕƏɀɎȸȒǣȇɎƺɀɎǣȇƏǼ ɀɎȸȒȅƏǼ ɎɖȅȒȸِ J 
CǼǣȇ OȇƬȒǼِ ב׎׎א DƺƬ ٢ חٮאגבגي٣בא٢׏אٕ׏׎PMID٣באגדגהג׏ ي

HǣȸȒɎƏ Sً IɀȒɿƏǸǣ Kً MȒȸǣɵƏȅƏ Yً HƏɀǝǣȅȒɎȒ Kً NǣɀǝǣƳƏ Tً IɀǝǣǕɖȸȒ Sً KƏɯƏȇȒ Kً HƏȇƏƳƏ Mً KɖȸƏɎƏ Aً TƏǸƺƳƏ Mً 
MɖǝƏȅȅƏƳ TɖȇǣȒ Gً MƏɎɀɖɿƏɯƏ Yً KƏȇƏǸɖȸƏ Yً SǝǣȇȒȅɖȸƏ Yً KǣɎƏȅɖȸƏ Y ٣זחח׏٢ GƏǣȇٮȒǔٮǔɖȇƬɎǣȒȇ ȅɖɎƏɎǣȒȇɀ Ȓǔ Ƭٮ
ǸǣɎ ǣȇ ǝɖȅƏȇ ǕƏɀɎȸȒǣȇɎƺɀɎǣȇƏǼ ɀɎȸȒȅƏǼ ɎɖȅȒȸɀِ SƬǣƺȇƬƺِ זחח׏ JƏȇ ٢ ׎זٮוודي٣׎דבד٢חואٕבאPMID٣גדזזבגח ي

PɵǼƏɵƺɮƏٮGɖȵɎƏ Yً GȸƏƫȒƬǸƏ Eً BƏȸٮSƏǕǣ D ٣׏׏׎א٢ bAS ȒȇƬȒǕƺȇƺɀي ɯƺƏɮǣȇǕ Ə ɎɖȅȒȸǣǕƺȇǣƬ ɯƺƫِ NƏɎ bƺɮ CƏȇƬƺȸِ ׏׏׎א 
OƬɎ ٢ גוٮ׏הוي٣׏׏٢׏׏ٕב׏PMID٣גגאבחח׏א ي

SƬǝɖƫƫƺȸɎ Sً SǝƏȇȇȒȇ Kً BȒǼǼƏǕ G ٣ו׎׎א٢ HɵȵƺȸƏƬɎǣɮƺ bƏɀ ǣȇ ƳƺɮƺǼȒȵȅƺȇɎƏǼ ƳǣɀȒȸƳƺȸɀ ƏȇƳ ƬƏȇƬƺȸِ NƏɎ bƺɮ CƏȇƬƺȸِ 
٣גזדגזבו׏ ي٢PMID ז׎בٮדחאي٣ג٢וAȵȸٕ ו׎׎א
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1 Summary

Report created Sat Jun 29 18:12:56 CEST 2019

Sample ID 20190628103639_10016005070106190147_411-19CTC_BC7_Glio2019

Analysis workflow AIT FFPE v4.5: QIAact Actionable Insights Tumor Panel on FFPE

Analyst root

Reported variants 7

Analysis results 1 Untested variants

1.1 Comments
No comments
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1.2 Distribution of observed frequencies for reported variants
Includes variants initially listed in variant table 'Reported variants'.
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2 Quality control
Quality control for the sample analysis. Includes information on the input data, read mapping, and coverage information per gene.

2.1 Fastq

Fastq 20190628103639_10016005070106190147_411-19CTC_BC7_Glio2019

Reads 917,733

Nucleotides* 89,494,577

Average read length* 97.52

Reads with average quality ≥ 25 98.90%

* Including sample barcode

Recommendations:
Reads with average quality ≥ 25 should be ≥ 80.00%

2.2 Secondary analysis summary

Reads mapped 830,229 (90.47%)

Reads in target regions 547,749 (65.98%)

Percentage of base positions in regions of interest with coverage ≥ 500x 96.73%

Percentage of base positions in regions of interest with coverage ≥ 200x 99.87%

Recommendations:
Percentage of base positions in regions of interest with coverage ≥ 500x should be ≥ 90.00%
Percentage of base positions in regions of interest with coverage ≥ 200x should be ≥ 95.00%

2.3 Coverage
Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

NRAS 6 27 100.00% 100.00% 0.00% 5,871 41 0 0

ALK 22 47 100.00% 100.00% 0.00% 1,860 40 0 0

RAF1 2 2 100.00% 100.00% 0.00% 4,212 2 0 0

PIK3CA 81 131 100.00% 100.00% 0.00% 2,849 165 0 0
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Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

PDGFRA 21 64 100.00% 100.00% 0.00% 2,537 46 0 0

KIT 49 140 100.00% 100.00% 0.00% 3,324 235 0 0

ESR1 6 7 100.00% 100.00% 0.00% 1,723 11 0 0

EGFR 96 208 87.98% 99.52% 0.00% 1,593 443 32 1

BRAF 29 72 100.00% 100.00% 0.00% 3,764 153 0 0

KRAS 21 55 100.00% 100.00% 0.00% 4,449 148 0 0

ERBB3 8 8 100.00% 100.00% 0.00% 3,146 10 0 0

ERBB2 16 35 97.14% 100.00% 0.00% 4,244 61 1 0

ROI: Number of Regions of Interest, i.e. reportable regions that overlap with the gene.

Bases: Total number of base positions in Regions of Interest that overlap with the gene.

≥500x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the significant coverage threshold.

≥200x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the minimum coverage threshold.

0x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is zero.

Median: Median coverage of base positions in the Regions of Interest that overlap with the gene.

VOI: Total number of Variants of Interest, whether detected or not, that overlap with the gene. The list of Variants of Interest is defined by the analysis pipeline.

VOI <500x: Number of Variants of Interest in the gene for which coverage is below the significant coverage threshold.

VOI <200x: Number of Variants of Interest in the gene for which coverage is below the minimum coverage threshold.

2.4 Detected variants
Number of detected variants per gene. Variants for which coverage is above the minimum coverage threshold.

Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

NRAS 0 0 0 0 0 0 0

ALK 2 1 0 1 1 1 0

RAF1 0 0 0 0 0 0 0

PIK3CA 7 0 0 0 7 0 7

PDGFRA 3 1 0 1 2 0 2

KIT 0 0 0 0 0 0 0

ESR1 3 1 0 1 2 1 1

EGFR 7 2 0 2 5 0 5

BRAF 5 1 0 1 4 0 4
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Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

KRAS 7 0 0 0 7 1 6

ERBB3 1 0 0 0 1 0 1

ERBB2 1 1 1 0 0 0 0

In total: Total number of variants detected within the gene. Variants initially listed in variant tables 3.1 and 3.2.

VOI: Number of detected Variants of Interest detected within the gene. The list of Variants of Interest is defined by the analysis pipeline.

- non-syn: Number of detected, gene-specific Variants of Interest that are non-synonymous.

- syn: Number of detected, gene-specific Variants of Interest that are synonymous.

Non-VOI: Number of detected variants that are not found within the analysis pipeline-defined list of Variants of Interest.

- non-syn: Number of gene-specific, non-VOIs that are non-synonymous.

- syn: Number of gene-specific, non-VOIs that are synonymous.
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3 Variants
Variants detected within regions of interest with more than significant coverage are found in 3.1 and variants with more than minimum coverage are found in 3.2.
Variants of interest that could not be tested due to insufficient coverage are listed in table 3.3.
The coverage thresholds and minimum frequency cutoffs configured for the analysis workflow are listed in the History section.
Setting a variant review state to "Confirmed by review" moves it to 3.1, "Artifact" moves it to 3.2.
Only the variants in table 3.1 are exported as VCF and uploaded to QCI Interpret.

3.1 Reported variants
Variants that will be exported to VCF and uploaded to QCI Interpret. Initially contains: Variants detected within regions of interest with more than significant coverage
and frequency above the cutoff set for the analysis workflow. These variants are assigned the initial review state "Valid".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

ALK c.2535T>C SNV 99.78% 30.99 1.00 2,775 Yes Yes Valid

PDGFRA c.1701A>G SNV 99.83% 30.14 1.00 2,413 Yes Yes Valid

ESR1 c.30T>C SNV 44.52% 29.14 1.00 1,723 Yes Yes Valid

EGFR c.474C>T SNV 7.30% 32.37 1.00 1,904 Yes Yes Valid

EGFR c.2361G>A SNV 58.84% 31.59 1.00 1,499 Yes Yes Valid

BRAF c.1929A>G SNV 41.59% 27.15 1.00 5,109 Yes Yes Valid

ERBB2 c.3508C>G p.Pro1170Ala SNV 55.59% 24.88 0.28 1,198 Yes Yes Valid

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

ALK c.2535T>C No 2,769 1,255 1,514 200 29455267 2

PDGFRA c.1701A>G No 2,409 864 1,545 200 55141055 4

ESR1 c.30T>C No 767 483 284 200 152129077 6

EGFR c.474C>T No 139 48 91 200 55214348 7

EGFR c.2361G>A No 882 517 365 200 55249063 7

BRAF c.1929A>G No 2,125 503 1,622 200 140449150 7
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ERBB2 c.3508C>G mis-sense No 666 30 636 200 37884037 17

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.

3.2 Variants available for review
Detected variants that will not be exported to the VCF and uploaded to QCI Interpret. Initially contains: Variants with more than minimum coverage and frequency
above the cutoff set for the analysis workflow. Depending on workflow configuration, this table may include variants outside of regions of interest including those with
coverage above significant coverage threshold. These variants are assigned the initial review state "Review".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

ALK c.4381A>G p.Ile1461Val SNV 99.63% 31.02 1.00 268 No No Review
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PIK3CA c.353-65delA Deletion 4.24% 31.83 1.00 566 No No Review

PIK3CA c.1060-17C>A SNV 53.15% 32.27 1.00 2,924 No No Review

PIK3CA c.1145+9G>A SNV 4.47% 35.46 1.43E-3 626 No No Review

PIK3CA c.1145+14T>A SNV 6.02% 33.33 3.91E-4 664 No No Review

PIK3CA c.1145+16_1145+17delGAinsT
C

MNV 6.29% 29.77 5.42E-4 652 No No Review

PIK3CA c.1145+19T>A SNV 6.08% 33.95 1.24E-3 707 No No Review

PIK3CA c.1145+54A>G SNV 48.51% 33.11 1.00 402 No No Review

PDGFRA c.2440-50_2440-49insA Insertion 94.23% 33.36 1.00 1,507 No No Review

PDGFRA c.3222T>C SNV 99.80% 31.42 1.00 2,962 No No Review

ESR1 c.16C>T p.His6Tyr SNV 43.24% 29.60 1.00 1,760 No No Review

ESR1 c.975G>C SNV 29.81% 30.45 0.00 1,674 No No Review

EGFR c.890-4C>G SNV 11.46% 32.31 0.36 2,199 No No Review

EGFR c.1498+22A>T SNV 41.71% 33.23 1.00 3,095 No No Review

EGFR c.1839C>T SNV 59.24% 32.87 1.00 2,122 No No Review

EGFR c.2284-60T>C SNV 7.57% 31.87 1.00 502 No No Review

EGFR c.2709T>C SNV 61.20% 29.97 1.00 1,871 No No Review

BRAF c.1860+67A>C SNV 14.73% 35.70 1.00 224 No No Review

BRAF c.1860+66A>C SNV 70.93% 36.54 1.00 664 No No Review

BRAF c.1742-38A>T SNV 4.15% 37.12 0.00 579 No No Review

BRAF c.980+27G>A SNV 42.80% 28.51 1.00 771 No No Review

KRAS c.541_542delTCinsAG p.Ser181Arg MNV 6.39% 31.43 0.00 2,628 No No Review

KRAS c.534A>G SNV 6.48% 31.64 0.00 2,686 No No Review

KRAS c.525A>G SNV 5.99% 31.02 0.00 2,821 No No Review

KRAS c.522T>C SNV 5.52% 35.43 0.00 2,937 No No Review

KRAS c.519T>C SNV 5.47% 30.86 0.00 2,941 No No Review

KRAS c.516A>G SNV 5.08% 29.48 0.00 3,052 No No Review

KRAS c.291-10delT Deletion 4.32% 30.75 1.00 741 No No Review

ERBB3 c.3348G>A SNV 96.83% 32.50 1.00 1,608 No No Review
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Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

ALK c.4381A>G mis-sense No 267 267 0 200 29416572 2

PIK3CA c.353-65delA Yes 24 24 0 200 178917413 3

PIK3CA c.1060-17C>A No 1,554 881 673 200 178922274 3

PIK3CA c.1145+9G>A No 28 0 28 200 178922385 3

PIK3CA c.1145+14T>A No 40 0 40 200 178922390 3

PIK3CA c.1145+16_1145+17delGAinsTC No 41 0 41 200 178922392..178922393 3

PIK3CA c.1145+19T>A No 43 0 43 200 178922395 3

PIK3CA c.1145+54A>G No 195 0 195 200 178922430 3

PDGFRA c.2440-50_2440-49insA No 1,420 749 671 200 55151958^55151959 4

PDGFRA c.3222T>C No 2,956 1,135 1,821 200 55161391 4

ESR1 c.16C>T mis-sense No 761 489 272 200 152129063 6

ESR1 c.975G>C No 499 78 421 200 152265522 6

EGFR c.890-4C>G No 252 252 0 200 55223519 7

EGFR c.1498+22A>T No 1,291 680 611 200 55228053 7

EGFR c.1839C>T No 1,257 640 617 200 55233089 7

EGFR c.2284-60T>C No 38 38 0 200 55248926 7

EGFR c.2709T>C No 1,145 671 474 200 55266417 7

BRAF c.1860+67A>C No 33 33 0 200 140453008 7

BRAF c.1860+66A>C No 471 471 0 200 140453009 7

BRAF c.1742-38A>T No 24 0 24 200 140453231 7

BRAF c.980+27G>A No 330 330 0 200 140500135 7

KRAS c.541_542delTCinsAG mis-sense No 168 168 0 200 25362754..25362755 12

KRAS c.534A>G No 174 172 2 200 25362762 12

KRAS c.525A>G No 169 165 4 200 25362771 12

KRAS c.522T>C No 162 161 1 200 25362774 12

KRAS c.519T>C No 161 160 1 200 25362777 12

KRAS c.516A>G No 155 154 1 200 25362780 12

KRAS c.291-10delT Yes 32 0 32 200 25378717 12
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ERBB3 c.3348G>A No 1,557 777 780 200 56494991 12

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.

3.3 Untested variants
Variants of interest that could not be tested due to insufficient coverage. These variants are assigned the initial review state "Untested".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

EGFR c.2184+19G>A SNV 1.39% 12.00 72 Yes Yes Untested
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Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

EGFR c.2184+19G>A 1 0 1 55241755 7

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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4 Detailed QC
Quality control metrics for detailed inspection. These metrics can indicate possible problems in the upstream workflow or data analysis. Quality control are divided in
metrics on the incoming reads from input data, and metrics per base positions in these reads. Lastly section 4.3 and 4.4 display metrics on how well the positions in
the region of interest are covered

4.1 QC for reads
4.1.1 Average base quality of reads

Average PHRED score
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Distribution of average sequence quality scores. The quality of a sequence is calculated as the arithmetic mean of its base qualities.
x: PHRED-score
y: number of sequences observed at that qual. score normalized to the total number of sequences

Page 13 of 24



Sample ID: 20190628103639_10016005070106190147_411-19CTC_BC7_Glio2019  Analysis workflow: AIT FFPE 4.5  Report created: Sat Jun 29 18:13:05 CEST 2019  Report printed: Fri Oct 25 17:11:29 CEST
2019

4.1.2 GC content of reads

% GC-content
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Distribution of GC-contents. The GC-content of a sequence is calculated as the number of GC-bases compared to all bases (including ambiguous
bases).
x: relative GC-content of a sequence in percent
y: number of sequences featuring particular GC-percentages normalized to the total number of sequences

4.1.3 Ambiguous base content of reads
No ambiguous bases detected.

4.2 QC for bases

Page 14 of 24



Sample ID: 20190628103639_10016005070106190147_411-19CTC_BC7_Glio2019  Analysis workflow: AIT FFPE 4.5  Report created: Sat Jun 29 18:13:05 CEST 2019  Report printed: Fri Oct 25 17:11:29 CEST
2019

4.2.1 Quality score per base position

base position
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Base-quality distribution along the base positions.
x: base position
y: median & percentiles of quality scores observed at that base position
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4.2.2 GC content per base position

Base position
1 11 21 31 41 51 61 71 81 91

%
 G

C
-c

on
te

nt

32

34

36

38

40

42

44

46

48

50

52

54

56

Combined coverage of G- and C-bases.
x: base position
y: number of G- and C-bases observed at current position normalized to the total number of bases observed at that position

4.2.3 Ambiguous base content per base position
No ambiguous bases detected
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4.3 Coverage of Regions of Interest positions
Coverage distribution

Coverage
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4.4 Mean coverage of relative positions in regions of interest

Targeted region position (%)
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5 History
5.1 Log Entries
Type Time User Details

State change Sat Jun 29 18:13:05 CEST 2019 system Ready for Review

State change Sat Jun 29 17:55:03 CEST 2019 root In Progress

5.2 Execution Information

QCIA version QCI Analyze 1.4.5

Analysis start time Sat Jun 29 17:55:03 CEST 2019

Analysis workflow AIT FFPE 4.5

Analysis description QIAact Actionable Insights Tumor Panel on FFPE

5.3 Transcripts
Table listing the genes, transcript IDs and protein IDs used in the analysis.

Gene Name Transcript ID Protein ID

NRAS NM_002524.4 NP_002515.1

ALK NM_004304.4 NP_004295.2

RAF1 NM_002880.3 NP_002871.1

PIK3CA NM_006218.2 NP_006209.2

PDGFRA NM_006206.4 NP_006197.1

KIT NM_000222.2 NP_000213.1

ESR1 NM_001122742.1 NP_001116214.1

EGFR NM_005228.3 NP_005219.2

BRAF NM_004333.4 NP_004324.2

KRAS NM_004985.3 NP_004976.2

ERBB3 NM_001982.3 NP_001973.2
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Gene Name Transcript ID Protein ID

ERBB2 NM_004448.2 NP_004439.2

5.4 Open Parameters
Workflow parameters that are editable by the administrator

Reported variants

Significant coverage threshold 500

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Variants available for review

Minimum coverage threshold 200

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Detect variants outside regions of interest Yes

5.5 Locked Parameters
Adapter trimming

Trim adapter list GRadapter_160913

Ambiguous trim false

Ambiguous limit 2

Quality trim false

Quality limit 0.05

Use colorspace false
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Also search on reversed sequence false

Remove 5' terminal nucleotides false

Number of 5' terminal nucleotides 1

Maximum number of nucleotides in reads 1000

Minimum number of nucleotides in reads 15

Discard short reads false

Remove 3' terminal nucleotides false

Number of 3' terminal nucleotides 1

Discard long reads false

Map Reads to Reference

References Homo_sapiens_sequence_hg19

Masking mode No masking

Masking track Not set

Match score 1

Mismatch cost 2

Cost of insertions and deletions Affine gap cost

Insertion cost 3

Deletion cost 3

Insertion open cost 6

Insertion extend cost 1

Deletion open cost 6

Deletion extend cost 1

Length fraction 0.5

Similarity fraction 0.8

Global alignment false

Color space alignment false

Color error cost 3

Auto-detect paired distances false

Non-specific match handling Map randomly
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InDels and Structural Variants

P-Value threshold 1.0E-4

Maximum number of mismatches 3

Ignore broken pairs true

Minimum relative consensus coverage 0.0

Minimum quality score 0

Filter variants true

Minimum number of reads 2

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Local Realignment (Short Unaligned End version)

Realign unaligned ends true

Multi-pass realignment 2

Local bound for unaligned ends of size one 0.75

Local bound for unaligned ends of size two 0.75

Force realignment to guidance-variants false

Maximum guidance-variant length 100

Trim Primers and their Dimers of Mapped Reads

Primer track 101x_GR_primers_15_10_15_V1.0

Reference Homo_sapiens_sequence_hg19

Minimum primer overlap length 9

Allow dangling 3' end base true

Minimal primer overlap fraction 0.7

Only keep reads that have hit a primer true

Additional bases to trim 1
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Remove Pseudogene Reads

Genes track AITv2_PseudoGenes_170912_ver1.0

Gene and pseudogene links KRAS -> KRASP1

Required unaligned ends % 2.0

Low Frequency Variant Detection

Required significance (%) 0.01

Ignore positions with coverage above 1000000000

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Ignore broken pairs true

Ignore non-specific matches Reads

Minimum read length 20

Minimum coverage Parameter editable by administrator

Minimum count 8

Minimum frequency (%) Parameter editable by administrator

Base quality filter false

Neighborhood radius 5

Minimum central quality 5

Minimum neighborhood quality 5

Read direction filter false

Direction frequency (%) 5.0

Relative read direction filter false

Significance (%) 1.0E-5

Read position filter false

Significance (%) 1.0

Remove pyro-error variants false

In homopolymer regions with minimum length 3

With frequency below 0.8
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Remove False Positives

Minimum frequency (%) Parameter editable by administrator

Minimum forward/reverse balance 0.05

Minimum average base quality 22.0

Variant frequency true

Forward/reverse balance false

Average base quality true

Annotate Variants With Primers

Minimum coverage count 400

Minimum variant percentage 1.0

Minimum variant read count 2
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QIAact Actionable Insights Tumor Panel
For the GeneReader NGS System (RUO)

Mar 26, 2018Report Date

Report Status -

Patient Information Client Information Specimen

GlioblastomaDiagnosis

Specimen Type

Specimen ID

Collection Date

Accession Date Mar 26, 2018

Primary Tumor Site Brain

Diagnosis Stage

Client

Physician

Pathologist

Client IDDate of Birth

Patient Name

Ethnicity

Sex

20180322144720_8160
0850157052469051800
140_48241_16A1_BC12
_2018-03-22

Accession

2 Clinically Significant Variants Reported

Interpretation

Variants Reported Therapies Associated
with Resistance

Potential Clinical TrialsApproved Therapies for
Same Cancer

Approved Therapies for
Other Cancers

Summary of Clinically Significant Variants

PDGFRA
p.L221F

EGFR
p.R836R

Variant Details
Gene Nucleotide Change Amino Acid Change Effect on ProteinExon #

NM_005228.4: c.2508C>T normal functionEGFR p.R836R21

EGFR is an oncogene involved in cell growth and differentiation through activation of the PI3K/AKT/MTOR and
RAS/RAF/MAPK pathways [8]. Amplification, gain-of-function mutations, and protein overexpression cause EGFR activation [5,
12, 7, 9]. EGFR mutations are reported to be mutually exclusive with ALK rearrangements and KRAS mutations in non-small
cell lung cancer [3, 10, 11].

0  Approved Therapy 0 Potential Clinical Trials
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Accession
20180322144720_816008
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Patient Name

QIAact Actionable Insights Tumor Panel
For the GeneReader NGS System (RUO)

Variant Details
Gene Nucleotide Change Amino Acid Change Effect on ProteinExon #

NM_006206.5: c.661C>T normal functionPDGFRA p.L221F5

PDGFRA is an oncogene involved in cell proliferation and survival through activation of RAS/RAF/MAPK and PI3K/AKT/MTOR
pathways [2]. Gain-of-function mutations, amplification, and fusions cause PDGFRA activation [1, 4, 6].

Genes Tested

KRAS     NRAS     KIT     BRAF     PDGFRA     ALK     EGFR     ERBB2     PIK3CA     ERBB3     ESR1     RAF1

EXAMPLE Statement including sample type (FFPE, etc), method of extraction, amplification reactions, panel targeted regions,
sequencing technology, etc. Additionally, a description of the data analysis software(s), genome of reference and the sensitivity
of the methods should be described.

QIAGEN Clinical Insight (QCITM) software includes the following underlying databases, data reference sets and tools; QIAGEN
Clinical Insight-Interpret (5.2.20180316), Ingenuity Knowledge Base (Pandora 180329.003), CADD (v1.3), CentoMD (4.1), EVS
(ESP6500SI-V2), Allele Frequency Community (2018-01-17), JASPAR (2013-11), Ingenuity Knowledge Base Snapshot
Timestamp (2018-03-29 18:20:56.0), Vista Enhancer hg18 (2012-07), Vista Enhancer hg19 (2012-07), OMIM (May 26, 2017),
gnomAD (2.0.1), Clinical Trials (Pandora 180329.003), BSIFT (2016-02-23), TCGA (2013-09-05), PolyPhen-2 (v2.2.2), 1000
Genome Frequency (phase3v5b), Clinvar (2018-01-03), DGV (2016-05-15), COSMIC (v83), ExAC (0.3.1), HGMD (2017.4),
PhyloP hg18 (2009-11), PhyloP hg19 (2009-11), DbSNP (150(2017-07-10)), TargetScan (6.2), SIFT4G (2016-02-23)

Methods and Limitations

Laboratory Statement

This section can be customized to provide additional information regarding laboratory methods etc.

Selected Citations

Cools J, DeAngelo DJ, Gotlib J, Stover EH, Legare RD, Cortes J, Kutok J, Clark J, Galinsky I, Griffin JD, Cross NC, Tefferi
A, Malone J, Alam R, Schrier SL, Schmid J, Rose M, Vandenberghe P, Verhoef G, Boogaerts M, Wlodarska I, Kantarjian H,
Marynen P, Coutre SE, Stone R, Gilliland DG (2003) A tyrosine kinase created by fusion of the PDGFRA and FIP1L1 genes
as a therapeutic target of imatinib in idiopathic hypereosinophilic syndrome. N Engl J Med. 2003 Mar 27;348(13):1201-14
(PMID: 12660384)

1.

Corless CL, Barnett CM, Heinrich MC (2011) Gastrointestinal stromal tumours: origin and molecular oncology. Nat Rev2.
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1 Summary

Report created Fri Oct 25 17:36:45 CEST 2019

Sample ID 20190628103639_10016005070106190147_2202-16PT_BC10_Glio2019

Analysis workflow AIT FFPE v4.5: QIAact Actionable Insights Tumor Panel on FFPE

Analyst root

Reported variants 14

Analysis results 42 Untested variants

1.1 Comments
No comments
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1.2 Distribution of observed frequencies for reported variants
Includes variants initially listed in variant table 'Reported variants'.
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2 Quality control
Quality control for the sample analysis. Includes information on the input data, read mapping, and coverage information per gene.

2.1 Fastq

Fastq 20190628103639_10016005070106190147_2202-16PT_BC10_Glio2019

Reads 371,240

Nucleotides* 37,272,494

Average read length* 100.40

Reads with average quality ≥ 25 99.40%

* Including sample barcode

Recommendations:
Reads with average quality ≥ 25 should be ≥ 80.00%

2.2 Secondary analysis summary

Reads mapped 364,531 (98.19%)

Reads in target regions 345,250 (94.71%)

Percentage of base positions in regions of interest with coverage ≥ 500x 73.24%

Percentage of base positions in regions of interest with coverage ≥ 200x 95.85%

Recommendations:
Percentage of base positions in regions of interest with coverage ≥ 500x should be ≥ 90.00%
Percentage of base positions in regions of interest with coverage ≥ 200x should be ≥ 95.00%

2.3 Coverage
Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

NRAS 6 27 100.00% 100.00% 0.00% 969 41 0 0

ALK 22 47 100.00% 100.00% 0.00% 3,837 40 0 0

RAF1 2 2 100.00% 100.00% 0.00% 1,704 2 0 0

PIK3CA 81 131 57.25% 90.08% 0.00% 527 165 62 16
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Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

PDGFRA 21 64 96.88% 100.00% 0.00% 2,660 46 0 0

KIT 49 140 59.29% 99.29% 0.00% 595 235 133 1

ESR1 6 7 57.14% 100.00% 0.00% 2,046 11 2 0

EGFR 96 208 97.60% 99.52% 0.00% 1,597 443 5 1

BRAF 29 72 50.00% 93.06% 0.00% 498 153 54 7

KRAS 21 55 1.82% 76.36% 0.00% 337 148 147 17

ERBB3 8 8 100.00% 100.00% 0.00% 2,677 10 0 0

ERBB2 16 35 100.00% 100.00% 0.00% 11,532 61 0 0

ROI: Number of Regions of Interest, i.e. reportable regions that overlap with the gene.

Bases: Total number of base positions in Regions of Interest that overlap with the gene.

≥500x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the significant coverage threshold.

≥200x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the minimum coverage threshold.

0x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is zero.

Median: Median coverage of base positions in the Regions of Interest that overlap with the gene.

VOI: Total number of Variants of Interest, whether detected or not, that overlap with the gene. The list of Variants of Interest is defined by the analysis pipeline.

VOI <500x: Number of Variants of Interest in the gene for which coverage is below the significant coverage threshold.

VOI <200x: Number of Variants of Interest in the gene for which coverage is below the minimum coverage threshold.

2.4 Detected variants
Number of detected variants per gene. Variants for which coverage is above the minimum coverage threshold.

Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

NRAS 0 0 0 0 0 0 0

ALK 3 2 0 2 1 1 0

RAF1 0 0 0 0 0 0 0

PIK3CA 4 2 1 1 2 0 2

PDGFRA 8 6 1 5 2 0 2

KIT 0 0 0 0 0 0 0

ESR1 5 3 0 3 2 0 2

EGFR 8 3 1 2 5 0 5

BRAF 1 1 0 1 0 0 0
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Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

KRAS 0 0 0 0 0 0 0

ERBB3 1 0 0 0 1 0 1

ERBB2 2 2 2 0 0 0 0

In total: Total number of variants detected within the gene. Variants initially listed in variant tables 3.1 and 3.2.

VOI: Number of detected Variants of Interest detected within the gene. The list of Variants of Interest is defined by the analysis pipeline.

- non-syn: Number of detected, gene-specific Variants of Interest that are non-synonymous.

- syn: Number of detected, gene-specific Variants of Interest that are synonymous.

Non-VOI: Number of detected variants that are not found within the analysis pipeline-defined list of Variants of Interest.

- non-syn: Number of gene-specific, non-VOIs that are non-synonymous.

- syn: Number of gene-specific, non-VOIs that are synonymous.
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3 Variants
Variants detected within regions of interest with more than significant coverage are found in 3.1 and variants with more than minimum coverage are found in 3.2.
Variants of interest that could not be tested due to insufficient coverage are listed in table 3.3.
The coverage thresholds and minimum frequency cutoffs configured for the analysis workflow are listed in the History section.
Setting a variant review state to "Confirmed by review" moves it to 3.1, "Artifact" moves it to 3.2.
Only the variants in table 3.1 are exported as VCF and uploaded to QCI Interpret.

3.1 Reported variants
Variants that will be exported to VCF and uploaded to QCI Interpret. Initially contains: Variants detected within regions of interest with more than significant coverage
and frequency above the cutoff set for the analysis workflow. These variants are assigned the initial review state "Valid".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

ALK c.4338C>T SNV 51.36% 29.41 1.00 4,488 Yes Yes Valid

ALK c.2535T>C SNV 99.83% 31.07 1.00 4,209 Yes Yes Valid

PDGFRA c.1432T>C p.Ser478Pro SNV 43.94% 25.12 1.00 2,319 Yes Yes Valid

PDGFRA c.1701A>G SNV 99.24% 29.98 1.00 1,183 Yes Yes Valid

PDGFRA c.1809G>A SNV 44.14% 33.89 1.00 2,558 Yes Yes Valid

PDGFRA c.2472C>T SNV 46.54% 33.62 1.00 3,328 Yes Yes Valid

ESR1 c.30T>C SNV 49.93% 29.00 1.00 5,342 Yes Yes Valid

ESR1 c.1782G>A SNV 47.55% 33.17 1.00 3,066 Yes Yes Valid

EGFR c.474C>T SNV 99.58% 31.39 1.00 2,849 Yes Yes Valid

EGFR c.1562G>A p.Arg521Lys SNV 40.83% 35.07 1.00 6,368 Yes Yes Valid

EGFR c.2361G>A SNV 99.84% 31.58 1.00 2,455 Yes Yes Valid

BRAF c.1929A>G SNV 44.07% 26.29 1.00 717 Yes Yes Valid

ERBB2 c.1963A>G p.Ile655Val SNV 50.01% 31.72 1.00 9,879 Yes Yes Valid

ERBB2 c.3508C>G p.Pro1170Ala SNV 99.09% 25.24 1.00 2,304 Yes Yes Valid
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Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

ALK c.4338C>T No 2,305 1,494 811 200 29416615 2

ALK c.2535T>C No 4,202 1,872 2,330 200 29455267 2

PDGFRA c.1432T>C mis-sense No 1,019 294 725 200 55139771 4

PDGFRA c.1701A>G No 1,174 499 675 200 55141055 4

PDGFRA c.1809G>A No 1,129 463 666 200 55143577 4

PDGFRA c.2472C>T No 1,549 1,165 384 200 55152040 4

ESR1 c.30T>C No 2,667 1,878 789 200 152129077 6

ESR1 c.1782G>A No 1,458 731 727 200 152420095 6

EGFR c.474C>T No 2,837 1,219 1,618 200 55214348 7

EGFR c.1562G>A mis-sense No 2,600 603 1,997 200 55229255 7

EGFR c.2361G>A No 2,451 1,432 1,019 200 55249063 7

BRAF c.1929A>G No 316 97 219 200 140449150 7

ERBB2 c.1963A>G mis-sense No 4,940 1,772 3,168 200 37879588 17

ERBB2 c.3508C>G mis-sense No 2,283 291 1,992 200 37884037 17
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Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.

3.2 Variants available for review
Detected variants that will not be exported to the VCF and uploaded to QCI Interpret. Initially contains: Variants with more than minimum coverage and frequency
above the cutoff set for the analysis workflow. Depending on workflow configuration, this table may include variants outside of regions of interest including those with
coverage above significant coverage threshold. These variants are assigned the initial review state "Review".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

ALK c.4381A>G p.Ile1461Val SNV 99.80% 30.90 1.00 512 No No Review

PIK3CA c.-77+8483C>T SNV 53.33% 33.24 0.92 225 Yes Yes Review

PIK3CA c.-76-18864C>A SNV 44.30% 33.38 0.74 307 No No Review
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PIK3CA c.1060-17C>A SNV 50.18% 31.73 1.00 277 No No Review

PIK3CA c.1173A>G p.Ile391Met SNV 51.66% 30.91 1.00 302 Yes Yes Review

PDGFRA c.612T>C SNV 39.76% 30.43 1.00 249 Yes Yes Review

PDGFRA c.939T>G SNV 48.32% 29.41 1.00 327 Yes Yes Review

PDGFRA c.2440-50_2440-49insA Insertion 50.00% 33.38 1.00 796 No No Review

PDGFRA c.3222T>C SNV 99.33% 31.39 1.00 3,122 No No Review

ESR1 c.975G>C SNV 99.64% 31.05 1.00 822 No No Review

ESR1 c.1369+13754T>C SNV 42.86% 32.53 1.00 231 No No Review

ESR1 c.1369+13777T>G SNV 44.99% 29.80 1.00 469 Yes Yes Review

EGFR c.1498+22A>T SNV 100.00% 32.90 1.00 354 No No Review

EGFR c.2284-60T>C SNV 52.32% 32.94 1.00 2,372 No No Review

EGFR c.2703G>T SNV 4.19% 29.74 5.63E-8 454 No No Review

EGFR c.2709T>A SNV 5.66% 29.31 3.63E-7 459 No No Review

EGFR c.2709T>C SNV 94.12% 30.29 0.99 459 No No Review

ERBB3 c.3348G>A SNV 55.44% 32.05 1.00 2,437 No No Review

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

ALK c.4381A>G mis-sense No 511 511 0 200 29416572 2

PIK3CA c.-77+8483C>T No 120 19 101 200 178874874 3

PIK3CA c.-76-18864C>A No 136 30 106 200 178897674 3

PIK3CA c.1060-17C>A No 139 70 69 200 178922274 3

PIK3CA c.1173A>G mis-sense No 156 51 105 200 178927410 3

PDGFRA c.612T>C No 99 15 84 200 55130078 4

PDGFRA c.939T>G No 158 23 135 200 55133726 4

PDGFRA c.2440-50_2440-49insA No 398 178 220 200 55151958^55151959 4

PDGFRA c.3222T>C No 3,101 1,239 1,862 200 55161391 4

ESR1 c.975G>C No 819 435 384 200 152265522 6

ESR1 c.1369+13754T>C No 99 59 40 200 152396013 6

ESR1 c.1369+13777T>G No 211 163 48 200 152396036 6
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EGFR c.1498+22A>T No 354 185 169 200 55228053 7

EGFR c.2284-60T>C No 1,241 1,241 0 200 55248926 7

EGFR c.2703G>T No 19 1 18 200 55266411 7

EGFR c.2709T>A No 26 4 22 200 55266417 7

EGFR c.2709T>C No 432 318 114 200 55266417 7

ERBB3 c.3348G>A No 1,351 720 631 200 56494991 12

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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3.3 Untested variants
Variants of interest that could not be tested due to insufficient coverage. These variants are assigned the initial review state "Untested".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

PIK3CA c.353G>A p.Gly118Asp SNV 0.00% 159 Yes Yes Untested

PIK3CA c.519T>C SNV 0.76% 30.00 131 Yes Yes Untested

PIK3CA c.519T>G SNV 0.00% 131 Yes Yes Untested

PIK3CA c.1030G>A p.Val344Met SNV 0.00% 141 Yes Yes Untested

PIK3CA c.1031T>G p.Val344Gly SNV 0.00% 141 Yes Yes Untested

PIK3CA c.1035T>A p.Asn345Lys SNV 0.00% 142 Yes Yes Untested

PIK3CA c.1035T>G p.Asn345Lys SNV 0.00% 142 Yes Yes Untested

PIK3CA c.1048G>A p.Asp350Asn SNV 0.00% 168 Yes Yes Untested

PIK3CA c.1049A>G p.Asp350Gly SNV 0.00% 168 Yes Yes Untested

PIK3CA c.1132T>C p.Cys378Arg SNV 0.00% 89 Yes Yes Untested

PIK3CA c.1134T>C SNV 0.00% 88 Yes Yes Untested

PIK3CA c.1357G>A p.Glu453Lys SNV 0.00% 146 Yes Yes Untested

PIK3CA c.1357G>C p.Glu453Gln SNV 0.00% 146 Yes Yes Untested

PIK3CA c.1370A>G p.Asn457Ser SNV 2.05% 28.33 146 Yes Yes Untested

PIK3CA c.3036A>G SNV 0.54% 31.00 185 Yes Yes Untested

PIK3CA c.3044C>T p.Ser1015Phe SNV 0.00% 185 Yes Yes Untested

KIT c.1638A>G SNV 0.00% 124 Yes Yes Untested

EGFR c.2184+19G>A SNV 0.00% 61 Yes Yes Untested

BRAF c.1853T>G p.Leu618Trp SNV 0.00% 191 Yes Yes Untested

BRAF c.1853T>C p.Leu618Ser SNV 0.00% 191 Yes Yes Untested

BRAF c.1847C>T p.Ser616Phe SNV 0.00% 184 Yes Yes Untested

BRAF c.1846T>C p.Ser616Pro SNV 0.56% 33.00 179 Yes Yes Untested

BRAF c.1843G>C p.Gly615Arg SNV 0.00% 163 Yes Yes Untested

BRAF c.1843G>A p.Gly615Arg SNV 1.23% 31.00 163 Yes Yes Untested
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BRAF c.1840T>C p.Ser614Pro SNV 1.21% 32.00 165 Yes Yes Untested

KRAS c.491G>A p.Arg164Gln SNV 0.00% 189 Yes Yes Untested

KRAS c.439A>G p.Lys147Glu SNV 0.71% 30.00 141 Yes Yes Untested

KRAS c.437C>T p.Ala146Val SNV 0.00% 141 Yes Yes Untested

KRAS c.436G>C p.Ala146Pro SNV 0.00% 141 Yes Yes Untested

KRAS c.436G>A p.Ala146Thr SNV 0.00% 141 Yes Yes Untested

KRAS c.352T>A p.Cys118Ser SNV 0.76% 36.00 131 Yes Yes Untested

KRAS c.351A>T p.Lys117Asn SNV 0.00% 131 Yes Yes Untested

KRAS c.351A>C p.Lys117Asn SNV 0.00% 131 Yes Yes Untested

KRAS c.104C>T p.Thr35Ile SNV 0.00% 159 Yes Yes Untested

KRAS c.27T>G SNV 0.00% 147 Yes Yes Untested

KRAS c.27T>C SNV 0.00% 147 Yes Yes Untested

KRAS c.27T>A SNV 0.00% 147 Yes Yes Untested

KRAS c.24A>T SNV 0.00% 148 Yes Yes Untested

KRAS c.24A>G SNV 0.68% 38.00 148 Yes Yes Untested

KRAS c.24A>C SNV 0.00% 148 Yes Yes Untested

KRAS c.15A>T p.Lys5Asn SNV 0.00% 182 Yes Yes Untested

KRAS c.15A>C p.Lys5Asn SNV 0.55% 14.00 182 Yes Yes Untested

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

PIK3CA c.353G>A mis-sense 0 0 0 178917478 3

PIK3CA c.519T>C 1 1 0 178917644 3

PIK3CA c.519T>G 0 0 0 178917644 3

PIK3CA c.1030G>A mis-sense 0 0 0 178921548 3

PIK3CA c.1031T>G mis-sense 0 0 0 178921549 3

PIK3CA c.1035T>A mis-sense 0 0 0 178921553 3

PIK3CA c.1035T>G mis-sense 0 0 0 178921553 3

PIK3CA c.1048G>A mis-sense 0 0 0 178921566 3

PIK3CA c.1049A>G mis-sense 0 0 0 178921567 3
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PIK3CA c.1132T>C mis-sense 0 0 0 178922363 3

PIK3CA c.1134T>C 0 0 0 178922365 3

PIK3CA c.1357G>A mis-sense 0 0 0 178928079 3

PIK3CA c.1357G>C mis-sense 0 0 0 178928079 3

PIK3CA c.1370A>G mis-sense 3 2 1 178928092 3

PIK3CA c.3036A>G 1 1 0 178951981 3

PIK3CA c.3044C>T mis-sense 0 0 0 178951989 3

KIT c.1638A>G 0 0 0 55593481 4

EGFR c.2184+19G>A 0 0 0 55241755 7

BRAF c.1853T>G mis-sense 0 0 0 140453082 7

BRAF c.1853T>C mis-sense 0 0 0 140453082 7

BRAF c.1847C>T mis-sense 0 0 0 140453088 7

BRAF c.1846T>C mis-sense 1 0 1 140453089 7

BRAF c.1843G>C mis-sense 0 0 0 140453092 7

BRAF c.1843G>A mis-sense 2 0 2 140453092 7

BRAF c.1840T>C mis-sense 2 1 1 140453095 7

KRAS c.491G>A mis-sense 0 0 0 25362805 12

KRAS c.439A>G mis-sense 1 1 0 25378559 12

KRAS c.437C>T mis-sense 0 0 0 25378561 12

KRAS c.436G>C mis-sense 0 0 0 25378562 12

KRAS c.436G>A mis-sense 0 0 0 25378562 12

KRAS c.352T>A mis-sense 1 1 0 25378646 12

KRAS c.351A>T mis-sense 0 0 0 25378647 12

KRAS c.351A>C mis-sense 0 0 0 25378647 12

KRAS c.104C>T mis-sense 0 0 0 25398215 12

KRAS c.27T>G 0 0 0 25398292 12

KRAS c.27T>C 0 0 0 25398292 12

KRAS c.27T>A 0 0 0 25398292 12

KRAS c.24A>T 0 0 0 25398295 12

KRAS c.24A>G 1 0 1 25398295 12

KRAS c.24A>C 0 0 0 25398295 12

KRAS c.15A>T mis-sense 0 0 0 25398304 12
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KRAS c.15A>C mis-sense 1 0 1 25398304 12

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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4 Detailed QC
Quality control metrics for detailed inspection. These metrics can indicate possible problems in the upstream workflow or data analysis. Quality control are divided in
metrics on the incoming reads from input data, and metrics per base positions in these reads. Lastly section 4.3 and 4.4 display metrics on how well the positions in
the region of interest are covered

4.1 QC for reads
4.1.1 Average base quality of reads

Average PHRED score
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Distribution of average sequence quality scores. The quality of a sequence is calculated as the arithmetic mean of its base qualities.
x: PHRED-score
y: number of sequences observed at that qual. score normalized to the total number of sequences
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4.1.2 GC content of reads

% GC-content
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Distribution of GC-contents. The GC-content of a sequence is calculated as the number of GC-bases compared to all bases (including ambiguous
bases).
x: relative GC-content of a sequence in percent
y: number of sequences featuring particular GC-percentages normalized to the total number of sequences

4.1.3 Ambiguous base content of reads
No ambiguous bases detected.

4.2 QC for bases
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4.2.1 Quality score per base position

base position
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Base-quality distribution along the base positions.
x: base position
y: median & percentiles of quality scores observed at that base position
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4.2.2 GC content per base position

Base position
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Combined coverage of G- and C-bases.
x: base position
y: number of G- and C-bases observed at current position normalized to the total number of bases observed at that position

4.2.3 Ambiguous base content per base position
No ambiguous bases detected
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4.3 Coverage of Regions of Interest positions
Coverage distribution

Coverage
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4.4 Mean coverage of relative positions in regions of interest

Targeted region position (%)
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5 History
5.1 Log Entries
Type Time User Details

State change Fri Oct 25 17:36:53 CEST 2019 system Ready for Review

State change Fri Oct 25 17:16:06 CEST 2019 root In Progress

5.2 Execution Information

QCIA version QCI Analyze 1.4.5

Analysis start time Fri Oct 25 17:16:06 CEST 2019

Analysis workflow AIT FFPE 4.5

Analysis description QIAact Actionable Insights Tumor Panel on FFPE

5.3 Transcripts
Table listing the genes, transcript IDs and protein IDs used in the analysis.

Gene Name Transcript ID Protein ID

NRAS NM_002524.4 NP_002515.1

ALK NM_004304.4 NP_004295.2

RAF1 NM_002880.3 NP_002871.1

PIK3CA NM_006218.2 NP_006209.2

PDGFRA NM_006206.4 NP_006197.1

KIT NM_000222.2 NP_000213.1

ESR1 NM_001122742.1 NP_001116214.1

EGFR NM_005228.3 NP_005219.2

BRAF NM_004333.4 NP_004324.2

KRAS NM_004985.3 NP_004976.2

ERBB3 NM_001982.3 NP_001973.2
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Gene Name Transcript ID Protein ID

ERBB2 NM_004448.2 NP_004439.2

5.4 Open Parameters
Workflow parameters that are editable by the administrator

Reported variants

Significant coverage threshold 500

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Variants available for review

Minimum coverage threshold 200

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Detect variants outside regions of interest Yes

5.5 Locked Parameters
Adapter trimming

Trim adapter list GRadapter_160913

Ambiguous trim false

Ambiguous limit 2

Quality trim false

Quality limit 0.05

Use colorspace false
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Also search on reversed sequence false

Remove 5' terminal nucleotides false

Number of 5' terminal nucleotides 1

Maximum number of nucleotides in reads 1000

Minimum number of nucleotides in reads 15

Discard short reads false

Remove 3' terminal nucleotides false

Number of 3' terminal nucleotides 1

Discard long reads false

Map Reads to Reference

References Homo_sapiens_sequence_hg19

Masking mode No masking

Masking track Not set

Match score 1

Mismatch cost 2

Cost of insertions and deletions Affine gap cost

Insertion cost 3

Deletion cost 3

Insertion open cost 6

Insertion extend cost 1

Deletion open cost 6

Deletion extend cost 1

Length fraction 0.5

Similarity fraction 0.8

Global alignment false

Color space alignment false

Color error cost 3

Auto-detect paired distances false

Non-specific match handling Map randomly
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InDels and Structural Variants

P-Value threshold 1.0E-4

Maximum number of mismatches 3

Ignore broken pairs true

Minimum relative consensus coverage 0.0

Minimum quality score 0

Filter variants true

Minimum number of reads 2

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Local Realignment (Short Unaligned End version)

Realign unaligned ends true

Multi-pass realignment 2

Local bound for unaligned ends of size one 0.75

Local bound for unaligned ends of size two 0.75

Force realignment to guidance-variants false

Maximum guidance-variant length 100

Trim Primers and their Dimers of Mapped Reads

Primer track 101x_GR_primers_15_10_15_V1.0

Reference Homo_sapiens_sequence_hg19

Minimum primer overlap length 9

Allow dangling 3' end base true

Minimal primer overlap fraction 0.7

Only keep reads that have hit a primer true

Additional bases to trim 1
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Remove Pseudogene Reads

Genes track AITv2_PseudoGenes_170912_ver1.0

Gene and pseudogene links KRAS -> KRASP1

Required unaligned ends % 2.0

Low Frequency Variant Detection

Required significance (%) 0.01

Ignore positions with coverage above 1000000000

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Ignore broken pairs true

Ignore non-specific matches Reads

Minimum read length 20

Minimum coverage Parameter editable by administrator

Minimum count 8

Minimum frequency (%) Parameter editable by administrator

Base quality filter false

Neighborhood radius 5

Minimum central quality 5

Minimum neighborhood quality 5

Read direction filter false

Direction frequency (%) 5.0

Relative read direction filter false

Significance (%) 1.0E-5

Read position filter false

Significance (%) 1.0

Remove pyro-error variants false

In homopolymer regions with minimum length 3

With frequency below 0.8
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Remove False Positives

Minimum frequency (%) Parameter editable by administrator

Minimum forward/reverse balance 0.05

Minimum average base quality 22.0

Variant frequency true

Forward/reverse balance false

Average base quality true

Annotate Variants With Primers

Minimum coverage count 400

Minimum variant percentage 1.0

Minimum variant read count 2
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Mar 26, 2018Report Date

Report Status -

Patient Information Client Information Specimen

GlioblastomaDiagnosis

Specimen Type

Specimen ID

Collection Date

Accession Date Mar 23, 2018

Primary Tumor Site Brain

Diagnosis Stage

Client

Physician

Pathologist

Client IDDate of Birth

Patient Name

Ethnicity

Sex

20180322144720_8160
0850157052469051800
140_12359_14_BC4_20
18-03-22

Accession

2 Clinically Significant Variants Reported

Interpretation

Variants Reported Therapies Associated
with Resistance

Potential Clinical TrialsApproved Therapies for
Same Cancer

Approved Therapies for
Other Cancers

Summary of Clinically Significant Variants

EGFR
p.E709K

1 potential trial

KIT
p.D579D

Variant Details
Gene Nucleotide Change Amino Acid Change Effect on ProteinExon #

NM_005228.4: c.2125G>A gain of functionEGFR p.E709K18

EGFR is an oncogene involved in cell growth and differentiation through activation of the PI3K/AKT/MTOR and
RAS/RAF/MAPK pathways [8]. Amplification, gain-of-function mutations, and protein overexpression cause EGFR activation [6,
12, 7, 9]. EGFR mutations are reported to be mutually exclusive with ALK rearrangements and KRAS mutations in non-small
cell lung cancer [3, 10, 11].

0  Approved Therapy 1 Potential Clinical Trial
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Variant Details
Gene Nucleotide Change Amino Acid Change Effect on ProteinExon #

NM_000222.2: c.1737T>C normal functionKIT p.D579D11

KIT is an oncogene involved in cell proliferation and survival through activation of RAS/RAF/MAPK and PI3K/AKT/MTOR
pathways [2]. Amplification, gain-of-function mutations, and protein overexpression cause KIT activation [4, 5, 1].

Clinical Trials

Potential clinical trial(s) related to EGFR

Study Title AN OPEN-LABEL, PHASE 2 STUDY OF NERATINIB IN PATIENTS WITH SOLID TUMORS WITH
SOMATIC HUMAN EPIDERMAL GROWTH FACTOR RECEPTOR (EGFR, HER2, HER3) MUTATIONS
OR EGFR GENE AMPLIFICATION

Treatment neratinib

NCT01953926Identifier

Location(s) United States: CA, FL, LA, MA, MO, NY, PA, TN, TX

Contact Puma Biotechnology Clinical Operations Senior Director; ClinicalTrials@pumabiotechnology.com; (424)
248-6500

Genes Tested

KRAS     NRAS     KIT     BRAF     PDGFRA     ALK     EGFR     ERBB2     PIK3CA     ERBB3     ESR1     RAF1

EXAMPLE Statement including sample type (FFPE, etc), method of extraction, amplification reactions, panel targeted regions,
sequencing technology, etc. Additionally, a description of the data analysis software(s), genome of reference and the sensitivity
of the methods should be described.

QIAGEN Clinical Insight (QCITM) software includes the following underlying databases, data reference sets and tools; QIAGEN
Clinical Insight-Interpret (5.2.20180316), Ingenuity Knowledge Base (Pandora 180329.003), CADD (v1.3), CentoMD (4.1), EVS
(ESP6500SI-V2), Allele Frequency Community (2018-01-17), JASPAR (2013-11), Ingenuity Knowledge Base Snapshot
Timestamp (2018-03-29 18:20:56.0), Vista Enhancer hg18 (2012-07), Vista Enhancer hg19 (2012-07), OMIM (May 26, 2017),
gnomAD (2.0.1), Clinical Trials (Pandora 180329.003), BSIFT (2016-02-23), TCGA (2013-09-05), PolyPhen-2 (v2.2.2), 1000
Genome Frequency (phase3v5b), Clinvar (2018-01-03), DGV (2016-05-15), COSMIC (v83), ExAC (0.3.1), HGMD (2017.4),

Methods and Limitations
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PhyloP hg18 (2009-11), PhyloP hg19 (2009-11), DbSNP (150(2017-07-10)), TargetScan (6.2), SIFT4G (2016-02-23)

Laboratory Statement

This section can be customized to provide additional information regarding laboratory methods etc.
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1 Summary

Report created Sat Jun 29 18:11:23 CEST 2019

Sample ID 20190628103639_10016005070106190147_475-19CTC_BC8_Glio2019

Analysis workflow AIT FFPE v4.5: QIAact Actionable Insights Tumor Panel on FFPE

Analyst root

Reported variants 14

Analysis results 3 Untested variants

1.1 Comments
No comments
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1.2 Distribution of observed frequencies for reported variants
Includes variants initially listed in variant table 'Reported variants'.
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2 Quality control
Quality control for the sample analysis. Includes information on the input data, read mapping, and coverage information per gene.

2.1 Fastq

Fastq 20190628103639_10016005070106190147_475-19CTC_BC8_Glio2019

Reads 523,930

Nucleotides* 51,012,895

Average read length* 97.37

Reads with average quality ≥ 25 98.89%

* Including sample barcode

Recommendations:
Reads with average quality ≥ 25 should be ≥ 80.00%

2.2 Secondary analysis summary

Reads mapped 473,966 (90.46%)

Reads in target regions 306,517 (64.67%)

Percentage of base positions in regions of interest with coverage ≥ 500x 93.97%

Percentage of base positions in regions of interest with coverage ≥ 200x 99.62%

Recommendations:
Percentage of base positions in regions of interest with coverage ≥ 500x should be ≥ 90.00%
Percentage of base positions in regions of interest with coverage ≥ 200x should be ≥ 95.00%

2.3 Coverage
Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

NRAS 6 27 100.00% 100.00% 0.00% 2,797 41 0 0

ALK 22 47 91.49% 100.00% 0.00% 1,196 40 1 0

RAF1 2 2 100.00% 100.00% 0.00% 1,819 2 0 0

PIK3CA 81 131 96.95% 100.00% 0.00% 1,535 165 4 0
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Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

PDGFRA 21 64 100.00% 100.00% 0.00% 1,722 46 0 0

KIT 49 140 99.29% 100.00% 0.00% 1,882 235 1 0

ESR1 6 7 100.00% 100.00% 0.00% 890 11 0 0

EGFR 96 208 82.21% 98.56% 0.00% 906 443 48 3

BRAF 29 72 100.00% 100.00% 0.00% 1,727 153 0 0

KRAS 21 55 100.00% 100.00% 0.00% 2,147 148 0 0

ERBB3 8 8 100.00% 100.00% 0.00% 1,451 10 0 0

ERBB2 16 35 94.29% 100.00% 0.00% 2,722 61 2 0

ROI: Number of Regions of Interest, i.e. reportable regions that overlap with the gene.

Bases: Total number of base positions in Regions of Interest that overlap with the gene.

≥500x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the significant coverage threshold.

≥200x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the minimum coverage threshold.

0x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is zero.

Median: Median coverage of base positions in the Regions of Interest that overlap with the gene.

VOI: Total number of Variants of Interest, whether detected or not, that overlap with the gene. The list of Variants of Interest is defined by the analysis pipeline.

VOI <500x: Number of Variants of Interest in the gene for which coverage is below the significant coverage threshold.

VOI <200x: Number of Variants of Interest in the gene for which coverage is below the minimum coverage threshold.

2.4 Detected variants
Number of detected variants per gene. Variants for which coverage is above the minimum coverage threshold.

Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

NRAS 0 0 0 0 0 0 0

ALK 1 1 0 1 0 0 0

RAF1 0 0 0 0 0 0 0

PIK3CA 0 0 0 0 0 0 0

PDGFRA 8 6 1 5 2 0 2

KIT 1 1 0 1 0 0 0

ESR1 1 0 0 0 1 0 1

EGFR 9 3 1 2 6 0 6

BRAF 1 0 0 0 1 0 1
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Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

KRAS 6 0 0 0 6 1 5

ERBB3 3 2 1 1 1 0 1

ERBB2 1 1 1 0 0 0 0

In total: Total number of variants detected within the gene. Variants initially listed in variant tables 3.1 and 3.2.

VOI: Number of detected Variants of Interest detected within the gene. The list of Variants of Interest is defined by the analysis pipeline.

- non-syn: Number of detected, gene-specific Variants of Interest that are non-synonymous.

- syn: Number of detected, gene-specific Variants of Interest that are synonymous.

Non-VOI: Number of detected variants that are not found within the analysis pipeline-defined list of Variants of Interest.

- non-syn: Number of gene-specific, non-VOIs that are non-synonymous.

- syn: Number of gene-specific, non-VOIs that are synonymous.
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3 Variants
Variants detected within regions of interest with more than significant coverage are found in 3.1 and variants with more than minimum coverage are found in 3.2.
Variants of interest that could not be tested due to insufficient coverage are listed in table 3.3.
The coverage thresholds and minimum frequency cutoffs configured for the analysis workflow are listed in the History section.
Setting a variant review state to "Confirmed by review" moves it to 3.1, "Artifact" moves it to 3.2.
Only the variants in table 3.1 are exported as VCF and uploaded to QCI Interpret.

3.1 Reported variants
Variants that will be exported to VCF and uploaded to QCI Interpret. Initially contains: Variants detected within regions of interest with more than significant coverage
and frequency above the cutoff set for the analysis workflow. These variants are assigned the initial review state "Valid".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

ALK c.2535T>C SNV 99.93% 31.46 1.00 1,462 Yes Yes Valid

PDGFRA c.612T>C SNV 64.88% 30.44 0.99 1,213 Yes Yes Valid

PDGFRA c.939T>G SNV 49.52% 29.66 1.00 1,137 Yes Yes Valid

PDGFRA c.1432T>C p.Ser478Pro SNV 54.95% 25.05 1.00 1,576 Yes Yes Valid

PDGFRA c.1701A>G SNV 99.57% 30.13 1.00 1,638 Yes Yes Valid

PDGFRA c.1809G>A SNV 45.00% 33.78 1.00 1,511 Yes Yes Valid

PDGFRA c.2472C>T SNV 50.00% 34.06 1.00 1,810 Yes Yes Valid

KIT c.2586G>C SNV 52.84% 29.38 0.99 1,919 Yes Yes Valid

EGFR c.1562G>A p.Arg521Lys SNV 40.91% 34.62 1.00 902 Yes Yes Valid

EGFR c.2361G>A SNV 47.46% 31.20 1.00 590 Yes Yes Valid

EGFR c.2982C>T SNV 57.30% 35.33 1.00 1,677 Yes Yes Valid

ERBB3 c.1347T>C SNV 45.67% 35.70 1.00 3,175 Yes Yes Valid

ERBB3 c.3355A>T p.Ser1119Cys SNV 46.10% 29.57 1.00 1,076 Yes Yes Valid

ERBB2 c.3508C>G p.Pro1170Ala SNV 45.44% 24.96 0.76 625 Yes Yes Valid
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Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

ALK c.2535T>C No 1,461 747 714 200 29455267 2

PDGFRA c.612T>C No 787 168 619 200 55130078 4

PDGFRA c.939T>G No 563 71 492 200 55133726 4

PDGFRA c.1432T>C mis-sense No 866 231 635 200 55139771 4

PDGFRA c.1701A>G No 1,631 647 984 200 55141055 4

PDGFRA c.1809G>A No 680 273 407 200 55143577 4

PDGFRA c.2472C>T No 905 704 201 200 55152040 4

KIT c.2586G>C No 1,014 315 699 200 55602765 4

EGFR c.1562G>A mis-sense No 369 133 236 200 55229255 7

EGFR c.2361G>A No 280 149 131 200 55249063 7

EGFR c.2982C>T No 961 437 524 200 55268916 7

ERBB3 c.1347T>C No 1,450 765 685 200 56487201 12

ERBB3 c.3355A>T mis-sense No 496 217 279 200 56494998 12

ERBB2 c.3508C>G mis-sense No 284 28 256 200 37884037 17
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Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.

3.2 Variants available for review
Detected variants that will not be exported to the VCF and uploaded to QCI Interpret. Initially contains: Variants with more than minimum coverage and frequency
above the cutoff set for the analysis workflow. Depending on workflow configuration, this table may include variants outside of regions of interest including those with
coverage above significant coverage threshold. These variants are assigned the initial review state "Review".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

PDGFRA c.2440-50_2440-49insA Insertion 50.95% 33.80 1.00 952 No No Review

PDGFRA c.3222T>C SNV 99.67% 31.41 1.00 2,094 No No Review

ESR1 c.975G>C SNV 99.38% 30.92 1.00 1,280 No No Review
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EGFR c.890-4C>G SNV 10.89% 32.24 0.63 1,598 No No Review

EGFR c.1498+22A>T SNV 99.65% 33.06 1.00 1,694 No No Review

EGFR c.1839C>T SNV 42.10% 33.07 1.00 1,107 No No Review

EGFR c.1881-858_1881-857delGA Deletion 51.70% 30.98 1.00 499 No No Review

EGFR c.2284-60T>C SNV 49.76% 32.73 1.00 211 No No Review

EGFR c.2709T>C SNV 96.88% 30.00 1.00 1,090 No No Review

BRAF c.1860+66A>C SNV 68.91% 36.41 1.00 402 No No Review

KRAS c.541_542delTCinsAG p.Ser181Arg MNV 7.25% 31.12 9.33E-15 1,545 No No Review

KRAS c.534A>G SNV 7.31% 31.38 1.67E-15 1,586 No No Review

KRAS c.525A>G SNV 6.59% 30.80 6.00E-15 1,714 No No Review

KRAS c.522T>C SNV 5.82% 35.11 0.00 1,786 No No Review

KRAS c.519T>C SNV 51.17% 31.41 1.00 1,790 No No Review

KRAS c.516A>G SNV 5.89% 29.49 0.00 1,885 No No Review

ERBB3 c.3348G>A SNV 53.28% 32.86 1.00 1,083 No No Review

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

PDGFRA c.2440-50_2440-49insA No 485 238 247 200 55151958^55151959 4

PDGFRA c.3222T>C No 2,087 1,019 1,068 200 55161391 4

ESR1 c.975G>C No 1,272 473 799 200 152265522 6

EGFR c.890-4C>G No 174 174 0 200 55223519 7

EGFR c.1498+22A>T No 1,688 815 873 200 55228053 7

EGFR c.1839C>T No 466 216 250 200 55233089 7

EGFR c.1881-858_1881-857delGA No 258 258 0 200 55238010..55238011 7

EGFR c.2284-60T>C No 105 105 0 200 55248926 7

EGFR c.2709T>C No 1,056 643 413 200 55266417 7

BRAF c.1860+66A>C No 277 277 0 200 140453009 7

KRAS c.541_542delTCinsAG mis-sense No 112 112 0 200 25362754..25362755 12

KRAS c.534A>G No 116 115 1 200 25362762 12

KRAS c.525A>G No 113 107 6 200 25362771 12
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KRAS c.522T>C No 104 103 1 200 25362774 12

KRAS c.519T>C No 916 448 468 200 25362777 12

KRAS c.516A>G No 111 105 6 200 25362780 12

ERBB3 c.3348G>A No 577 257 320 200 56494991 12

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.

3.3 Untested variants
Variants of interest that could not be tested due to insufficient coverage. These variants are assigned the initial review state "Untested".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment
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EGFR c.2117T>C p.Ile706Thr SNV 0.57% 22.00 175 Yes Yes Untested

EGFR c.2184+19G>A SNV 0.00% 48 Yes Yes Untested

EGFR c.2596G>A p.Glu866Lys SNV 0.00% 182 Yes Yes Untested

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

EGFR c.2117T>C mis-sense 1 0 1 55241669 7

EGFR c.2184+19G>A 0 0 0 55241755 7

EGFR c.2596G>A mis-sense 0 0 0 55259538 7

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.

Page 12 of 24



Sample ID: 20190628103639_10016005070106190147_475-19CTC_BC8_Glio2019  Analysis workflow: AIT FFPE 4.5  Report created: Sat Jun 29 18:11:32 CEST 2019  Report printed: Fri Oct 25 17:12:12 CEST
2019

4 Detailed QC
Quality control metrics for detailed inspection. These metrics can indicate possible problems in the upstream workflow or data analysis. Quality control are divided in
metrics on the incoming reads from input data, and metrics per base positions in these reads. Lastly section 4.3 and 4.4 display metrics on how well the positions in
the region of interest are covered

4.1 QC for reads
4.1.1 Average base quality of reads

Average PHRED score
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Distribution of average sequence quality scores. The quality of a sequence is calculated as the arithmetic mean of its base qualities.
x: PHRED-score
y: number of sequences observed at that qual. score normalized to the total number of sequences

Page 13 of 24



Sample ID: 20190628103639_10016005070106190147_475-19CTC_BC8_Glio2019  Analysis workflow: AIT FFPE 4.5  Report created: Sat Jun 29 18:11:32 CEST 2019  Report printed: Fri Oct 25 17:12:12 CEST
2019

4.1.2 GC content of reads

% GC-content
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Distribution of GC-contents. The GC-content of a sequence is calculated as the number of GC-bases compared to all bases (including ambiguous
bases).
x: relative GC-content of a sequence in percent
y: number of sequences featuring particular GC-percentages normalized to the total number of sequences

4.1.3 Ambiguous base content of reads
No ambiguous bases detected.

4.2 QC for bases

Page 14 of 24



Sample ID: 20190628103639_10016005070106190147_475-19CTC_BC8_Glio2019  Analysis workflow: AIT FFPE 4.5  Report created: Sat Jun 29 18:11:32 CEST 2019  Report printed: Fri Oct 25 17:12:12 CEST
2019

4.2.1 Quality score per base position

base position
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Base-quality distribution along the base positions.
x: base position
y: median & percentiles of quality scores observed at that base position
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4.2.2 GC content per base position

Base position
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Combined coverage of G- and C-bases.
x: base position
y: number of G- and C-bases observed at current position normalized to the total number of bases observed at that position

4.2.3 Ambiguous base content per base position
No ambiguous bases detected
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4.3 Coverage of Regions of Interest positions
Coverage distribution

Coverage
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4.4 Mean coverage of relative positions in regions of interest

Targeted region position (%)
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5 History
5.1 Log Entries
Type Time User Details

State change Sat Jun 29 18:11:32 CEST 2019 system Ready for Review

State change Sat Jun 29 17:56:44 CEST 2019 root In Progress

5.2 Execution Information

QCIA version QCI Analyze 1.4.5

Analysis start time Sat Jun 29 17:56:44 CEST 2019

Analysis workflow AIT FFPE 4.5

Analysis description QIAact Actionable Insights Tumor Panel on FFPE

5.3 Transcripts
Table listing the genes, transcript IDs and protein IDs used in the analysis.

Gene Name Transcript ID Protein ID

NRAS NM_002524.4 NP_002515.1

ALK NM_004304.4 NP_004295.2

RAF1 NM_002880.3 NP_002871.1

PIK3CA NM_006218.2 NP_006209.2

PDGFRA NM_006206.4 NP_006197.1

KIT NM_000222.2 NP_000213.1

ESR1 NM_001122742.1 NP_001116214.1

EGFR NM_005228.3 NP_005219.2

BRAF NM_004333.4 NP_004324.2

KRAS NM_004985.3 NP_004976.2

ERBB3 NM_001982.3 NP_001973.2
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Gene Name Transcript ID Protein ID

ERBB2 NM_004448.2 NP_004439.2

5.4 Open Parameters

Reported variants

Significant coverage threshold 500

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Variants available for review

Minimum coverage threshold 200

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Detect variants outside regions of interest Yes

5.5 Locked Parameters
Adapter trimming

Trim adapter list GRadapter_160913

Ambiguous trim false

Ambiguous limit 2

Quality trim false

Quality limit 0.05

Use colorspace false
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Also search on reversed sequence false

Remove 5' terminal nucleotides false

Number of 5' terminal nucleotides 1

Maximum number of nucleotides in reads 1000

Minimum number of nucleotides in reads 15

Discard short reads false

Remove 3' terminal nucleotides false

Number of 3' terminal nucleotides 1

Discard long reads false

Map Reads to Reference

References Homo_sapiens_sequence_hg19

Masking mode No masking

Masking track Not set

Match score 1

Mismatch cost 2

Cost of insertions and deletions Affine gap cost

Insertion cost 3

Deletion cost 3

Insertion open cost 6

Insertion extend cost 1

Deletion open cost 6

Deletion extend cost 1

Length fraction 0.5

Similarity fraction 0.8

Global alignment false

Color space alignment false

Color error cost 3

Auto-detect paired distances false

Non-specific match handling Map randomly
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InDels and Structural Variants

P-Value threshold 1.0E-4

Maximum number of mismatches 3

Ignore broken pairs true

Minimum relative consensus coverage 0.0

Minimum quality score 0

Filter variants true

Minimum number of reads 2

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Local Realignment (Short Unaligned End version)

Realign unaligned ends true

Multi-pass realignment 2

Local bound for unaligned ends of size one 0.75

Local bound for unaligned ends of size two 0.75

Force realignment to guidance-variants false

Maximum guidance-variant length 100

Trim Primers and their Dimers of Mapped Reads

Primer track 101x_GR_primers_15_10_15_V1.0

Reference Homo_sapiens_sequence_hg19

Minimum primer overlap length 9

Allow dangling 3' end base true

Minimal primer overlap fraction 0.7

Only keep reads that have hit a primer true

Additional bases to trim 1
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Remove Pseudogene Reads

Genes track AITv2_PseudoGenes_170912_ver1.0

Gene and pseudogene links KRAS -> KRASP1

Required unaligned ends % 2.0

Low Frequency Variant Detection

Required significance (%) 0.01

Ignore positions with coverage above 1000000000

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Ignore broken pairs true

Ignore non-specific matches Reads

Minimum read length 20

Minimum coverage Parameter editable by administrator

Minimum count 8

Minimum frequency (%) Parameter editable by administrator

Base quality filter false

Neighborhood radius 5

Minimum central quality 5

Minimum neighborhood quality 5

Read direction filter false

Direction frequency (%) 5.0

Relative read direction filter false

Significance (%) 1.0E-5

Read position filter false

Significance (%) 1.0

Remove pyro-error variants false

In homopolymer regions with minimum length 3

���� ������	
� ��
�� 0.8
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Remove False Positives

Minimum frequency (%) Parameter editable by administrator

Minimum forward/reverse balance 0.05

Minimum average base quality 22.0

Variant frequency true

Forward/reverse balance false

Average base quality true

Annotate Variants 

Minimum coverage count 400

Minimum variant percentage 1.0

Minimum variant read count 2
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QIAact Actionable Insights Tumor Panel
For the GeneReader NGS System (RUO)

Mar 26, 2018Report Date

Report Status -

Patient Information Client Information Specimen

GlioblastomaDiagnosis

Specimen Type

Specimen ID

Collection Date

Accession Date Mar 23, 2018

Primary Tumor Site Brain

Diagnosis Stage

Client

Physician

Pathologist

Client IDDate of Birth

Patient Name

Ethnicity

Sex

20180322144720_8160
0850157052469051800
140_34050_16A2_BC5_
2018-03-22

Accession

1 Clinically Significant Variant Reported

Interpretation

Variants Reported Therapies Associated
with Resistance

Potential Clinical TrialsApproved Therapies for
Same Cancer

Approved Therapies for
Other Cancers

Summary of Clinically Significant Variants

PIK3CA
p.T1025A

Variant Details
Gene Nucleotide Change Amino Acid Change Effect on ProteinExon #

NM_006218.3: c.3073A>G gain of functionPIK3CA p.T1025A21

PIK3CA is an oncogene involved in cell growth, apoptosis, transformation, motility, and adhesion through activation of the
PI3K/AKT/MTOR pathway [3, 5, 8]. Gain-of-function mutations, amplification, and protein overexpression cause PI3K activation
[7, 2, 4, 9]. PIK3CA mutations are reported to be mutually exclusive with PTEN mutations [6, 1].

0  Approved Therapy 0 Potential Clinical Trials
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Accession
20180322144720_816008
50157052469051800140_
34050_16A2_BC5_2018-

03-22

Patient Name

QIAact Actionable Insights Tumor Panel
For the GeneReader NGS System (RUO)

Genes Tested

KRAS     NRAS     KIT     BRAF     PDGFRA     ALK     EGFR     ERBB2     PIK3CA     ERBB3     ESR1     RAF1

EXAMPLE Statement including sample type (FFPE, etc), method of extraction, amplification reactions, panel targeted regions,
sequencing technology, etc. Additionally, a description of the data analysis software(s), genome of reference and the sensitivity
of the methods should be described.

QIAGEN Clinical Insight (QCITM) software includes the following underlying databases, data reference sets and tools; QIAGEN
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This section can be customized to provide additional information regarding laboratory methods etc.
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1 Summary

Report created Fri Oct 25 17:37:56 CEST 2019

Sample ID 20190628103639_10016005070106190147_868-18CTC_BC5_Glio2019

Analysis workflow AIT FFPE v4.5: QIAact Actionable Insights Tumor Panel on FFPE

Analyst root

Reported variants 12

Analysis results 13 Untested variants

1.1 Comments
No comments
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1.2 Distribution of observed frequencies for reported variants
Includes variants initially listed in variant table 'Reported variants'.
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2 Quality control
Quality control for the sample analysis. Includes information on the input data, read mapping, and coverage information per gene.

2.1 Fastq

Fastq 20190628103639_10016005070106190147_868-18CTC_BC5_Glio2019

Reads 1,389,551

Nucleotides* 133,224,388

Average read length* 95.88

Reads with average quality ≥ 25 98.70%

* Including sample barcode

Recommendations:
Reads with average quality ≥ 25 should be ≥ 80.00%

2.2 Secondary analysis summary

Reads mapped 1,182,489 (85.10%)

Reads in target regions 527,435 (44.60%)

Percentage of base positions in regions of interest with coverage ≥ 500x 95.35%

Percentage of base positions in regions of interest with coverage ≥ 200x 99.50%

Recommendations:
Percentage of base positions in regions of interest with coverage ≥ 500x should be ≥ 90.00%
Percentage of base positions in regions of interest with coverage ≥ 200x should be ≥ 95.00%

2.3 Coverage
Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

NRAS 6 27 100.00% 100.00% 0.00% 5,394 41 0 0

ALK 22 47 100.00% 100.00% 0.00% 1,948 40 0 0

RAF1 2 2 100.00% 100.00% 0.00% 3,008 2 0 0

PIK3CA 81 131 100.00% 100.00% 0.00% 1,965 165 0 0
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Name ROI Bases ≥500x ≥200x 0x Median VOI VOI <500x VOI <200x

PDGFRA 21 64 100.00% 100.00% 0.00% 3,011 46 0 0

KIT 49 140 98.57% 100.00% 0.00% 2,093 235 3 0

ESR1 6 7 100.00% 100.00% 0.00% 1,088 11 0 0

EGFR 96 208 83.65% 98.08% 0.00% 1,175 443 45 2

BRAF 29 72 100.00% 100.00% 0.00% 3,345 153 0 0

KRAS 21 55 100.00% 100.00% 0.00% 3,705 148 0 0

ERBB3 8 8 100.00% 100.00% 0.00% 2,459 10 0 0

ERBB2 16 35 97.14% 100.00% 0.00% 2,948 61 1 0

ROI: Number of Regions of Interest, i.e. reportable regions that overlap with the gene.

Bases: Total number of base positions in Regions of Interest that overlap with the gene.

≥500x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the significant coverage threshold.

≥200x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is equal to or above the minimum coverage threshold.

0x: Percentage of base positions in Regions of Interest that overlap with the gene for which coverage is zero.

Median: Median coverage of base positions in the Regions of Interest that overlap with the gene.

VOI: Total number of Variants of Interest, whether detected or not, that overlap with the gene. The list of Variants of Interest is defined by the analysis pipeline.

VOI <500x: Number of Variants of Interest in the gene for which coverage is below the significant coverage threshold.

VOI <200x: Number of Variants of Interest in the gene for which coverage is below the minimum coverage threshold.

2.4 Detected variants
Number of detected variants per gene. Variants for which coverage is above the minimum coverage threshold.

Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

NRAS 2 0 0 0 2 1 1

ALK 2 1 0 1 1 1 0

RAF1 0 0 0 0 0 0 0

PIK3CA 14 2 0 2 12 1 11

PDGFRA 3 1 0 1 2 0 2

KIT 0 0 0 0 0 0 0

ESR1 7 2 0 2 5 0 5

EGFR 9 3 1 2 6 0 6

BRAF 5 0 0 0 5 0 5
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Name In total VOI - non-syn - syn Non-VOI - non-syn - syn

KRAS 8 1 0 1 7 2 5

ERBB3 1 0 0 0 1 1 0

ERBB2 4 2 2 0 2 2 0

In total: Total number of variants detected within the gene. Variants initially listed in variant tables 3.1 and 3.2.

VOI: Number of detected Variants of Interest detected within the gene. The list of Variants of Interest is defined by the analysis pipeline.

- non-syn: Number of detected, gene-specific Variants of Interest that are non-synonymous.

- syn: Number of detected, gene-specific Variants of Interest that are synonymous.

Non-VOI: Number of detected variants that are not found within the analysis pipeline-defined list of Variants of Interest.

- non-syn: Number of gene-specific, non-VOIs that are non-synonymous.

- syn: Number of gene-specific, non-VOIs that are synonymous.
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3 Variants
Variants detected within regions of interest with more than significant coverage are found in 3.1 and variants with more than minimum coverage are found in 3.2.
Variants of interest that could not be tested due to insufficient coverage are listed in table 3.3.
The coverage thresholds and minimum frequency cutoffs configured for the analysis workflow are listed in the History section.
Setting a variant review state to "Confirmed by review" moves it to 3.1, "Artifact" moves it to 3.2.
Only the variants in table 3.1 are exported as VCF and uploaded to QCI Interpret.

3.1 Reported variants
Variants that will be exported to VCF and uploaded to QCI Interpret. Initially contains: Variants detected within regions of interest with more than significant coverage
and frequency above the cutoff set for the analysis workflow. These variants are assigned the initial review state "Valid".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

ALK c.2535T>C SNV 99.88% 31.08 1.00 1,719 Yes Yes Valid

PIK3CA c.-77+8483C>T SNV 35.08% 33.70 0.46 995 Yes Yes Valid

PIK3CA c.-76-23509A>G SNV 59.82% 33.86 1.00 5,090 Yes Yes Valid

PDGFRA c.1701A>G SNV 100.00% 30.27 1.00 2,600 Yes Yes Valid

ESR1 c.30T>C SNV 99.16% 29.24 1.00 952 Yes Yes Valid

ESR1 c.1369+13777T>G SNV 63.68% 29.49 0.25 2,547 Yes Yes Valid

EGFR c.474C>T SNV 70.90% 31.89 1.00 2,780 Yes Yes Valid

EGFR c.1562G>A p.Arg521Lys SNV 6.00% 34.54 0.06 1,449 Yes Yes Valid

EGFR c.2361G>A SNV 55.50% 31.84 1.00 1,182 Yes Yes Valid

KRAS c.*2505T>G SNV 70.52% 33.65 1.00 3,029 Yes Yes Valid

ERBB2 c.1963A>G p.Ile655Val SNV 97.32% 31.62 1.00 2,161 Yes Yes Valid

ERBB2 c.3508C>G p.Pro1170Ala SNV 98.64% 24.38 1.00 514 Yes Yes Valid

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

ALK c.2535T>C No 1,717 857 860 200 29455267 2
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PIK3CA c.-77+8483C>T No 349 85 264 200 178874874 3

PIK3CA c.-76-23509A>G No 3,045 1,497 1,548 200 178893029 3

PDGFRA c.1701A>G No 2,600 1,075 1,525 200 55141055 4

ESR1 c.30T>C No 944 529 415 200 152129077 6

ESR1 c.1369+13777T>G No 1,622 1,148 474 200 152396036 6

EGFR c.474C>T No 1,971 647 1,324 200 55214348 7

EGFR c.1562G>A mis-sense No 87 38 49 200 55229255 7

EGFR c.2361G>A No 656 399 257 200 55249063 7

KRAS c.*2505T>G No 2,136 1,122 1,014 200 25360224 12

ERBB2 c.1963A>G mis-sense No 2,103 1,245 858 200 37879588 17

ERBB2 c.3508C>G mis-sense No 507 70 437 200 37884037 17

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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3.2 Variants available for review
Detected variants that will not be exported to the VCF and uploaded to QCI Interpret. Initially contains: Variants with more than minimum coverage and frequency
above the cutoff set for the analysis workflow. Depending on workflow configuration, this table may include variants outside of regions of interest including those with
coverage above significant coverage threshold. These variants are assigned the initial review state "Review".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

NRAS c.19G>C p.Val7Leu SNV 7.31% 29.26 0.00 5,840 No No Review

NRAS c.-14C>G SNV 4.77% 32.23 6.40E-6 3,104 No No Review

ALK c.4381A>G p.Ile1461Val SNV 98.08% 30.72 1.00 208 No No Review

PIK3CA c.-77+8545A>C SNV 10.56% 34.34 1.00 303 No No Review

PIK3CA c.-76-18864C>A SNV 47.18% 33.27 0.35 1,473 No No Review

PIK3CA c.178C>T p.Gln60* SNV 6.67% 34.96 1.00 420 No No Review

PIK3CA c.1060-17C>A SNV 55.24% 32.33 1.00 2,156 No No Review

PIK3CA c.1145+9G>A SNV 13.64% 35.76 3.20E-10 557 No No Review

PIK3CA c.1145+14T>A SNV 11.23% 34.12 1.01E-7 659 No No Review

PIK3CA c.1145+16G>A SNV 5.20% 35.09 4.53E-4 654 No No Review

PIK3CA c.1145+16_1145+17delGAinsT
C

MNV 11.62% 30.45 9.63E-8 654 No No Review

PIK3CA c.1145+19T>A SNV 10.55% 33.01 1.67E-6 777 No No Review

PIK3CA c.1145+24_1145+25insA Insertion 7.92% 28.05 1.32E-6 480 No No Review

PIK3CA c.1145+54A>G SNV 35.19% 32.95 1.00 233 No No Review

PIK3CA c.1145+56G>T SNV 6.44% 33.60 1.00 233 No No Review

PDGFRA c.2440-50_2440-49insA Insertion 99.63% 33.28 1.00 1,086 No No Review

PDGFRA c.3222T>C SNV 99.36% 31.48 1.00 2,979 No No Review

ESR1 c.-14C>T SNV 4.27% 34.05 0.99 867 No No Review

ESR1 c.975G>C SNV 75.04% 31.16 1.00 1,699 No No Review

ESR1 c.1369+13754T>C SNV 79.39% 32.68 1.00 1,087 No No Review

ESR1 c.1369+13849T>C SNV 54.11% 33.03 0.04 1,887 No No Review

ESR1 c.1587G>A SNV 5.64% 32.91 0.96 780 No No Review
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EGFR c.890-6_890-5insCGCA Insertion 31.55% 30.31 1.00 4,336 No No Review

EGFR c.1498+22A>T SNV 98.57% 33.32 1.00 1,749 No No Review

EGFR c.1842C>T SNV 7.12% 27.59 1.00 1,855 No No Review

EGFR c.2061+31C>T SNV 8.29% 25.00 1.00 434 No No Review

EGFR c.2626-53C>T SNV 5.94% 30.49 1.00 1,195 No No Review

EGFR c.2709T>C SNV 98.75% 29.65 1.00 1,518 No No Review

BRAF c.1860+72A>C SNV 100.00% 30.62 1.00 209 No No Review

BRAF c.1860+71_1860+72insC Insertion 25.09% 35.49 1.00 279 No No Review

BRAF c.1860+67A>C SNV 7.83% 35.98 1.00 626 No No Review

BRAF c.1860+66A>C SNV 81.57% 36.60 1.00 1,894 No No Review

BRAF c.1742-38A>T SNV 7.13% 36.16 0.00 617 No No Review

KRAS c.541_542delTCinsAG p.Ser181Arg MNV 27.61% 31.54 0.00 3,626 No No Review

KRAS c.534A>G SNV 27.30% 31.89 0.00 3,670 No No Review

KRAS c.525A>G SNV 24.80% 31.54 0.00 3,806 No No Review

KRAS c.522T>C SNV 23.44% 35.45 0.00 3,904 No No Review

KRAS c.519T>C SNV 23.13% 31.18 0.00 3,900 No No Review

KRAS c.516A>G SNV 22.12% 29.47 0.00 4,005 No No Review

KRAS c.508A>C p.Met170Leu SNV 8.20% 30.10 0.00 3,938 No No Review

ERBB3 c.241C>T p.Arg81* SNV 4.64% 34.70 0.58 2,457 No No Review

ERBB2 c.536T>C p.Leu179Pro SNV 4.03% 28.23 1.00 869 No No Review

ERBB2 c.554A>G p.Asp185Gly SNV 4.01% 28.46 0.05 1,196 No No Review

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

NRAS c.19G>C mis-sense No 427 0 427 200 115258763 1

NRAS c.-14C>G No 148 0 148 200 115258795 1

ALK c.4381A>G mis-sense No 204 204 0 200 29416572 2

PIK3CA c.-77+8545A>C No 32 0 32 200 178874936 3

PIK3CA c.-76-18864C>A No 695 134 561 200 178897674 3

PIK3CA c.178C>T non-sense No 28 0 28 200 178916791 3
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PIK3CA c.1060-17C>A No 1,191 663 528 200 178922274 3

PIK3CA c.1145+9G>A No 76 0 76 200 178922385 3

PIK3CA c.1145+14T>A No 74 0 74 200 178922390 3

PIK3CA c.1145+16G>A No 34 0 34 178922392 3

PIK3CA c.1145+16_1145+17delGAinsTC No 76 0 76 200 178922392..178922393 3

PIK3CA c.1145+19T>A No 82 0 82 200 178922395 3

PIK3CA c.1145+24_1145+25insA No 38 0 38 200 178922400^178922401 3

PIK3CA c.1145+54A>G No 82 0 82 200 178922430 3

PIK3CA c.1145+56G>T No 15 0 15 200 178922432 3

PDGFRA c.2440-50_2440-49insA No 1,082 534 548 200 55151958^55151959 4

PDGFRA c.3222T>C No 2,960 1,355 1,605 200 55161391 4

ESR1 c.-14C>T No 37 21 16 200 152129034 6

ESR1 c.975G>C No 1,275 571 704 200 152265522 6

ESR1 c.1369+13754T>C No 863 448 415 200 152396013 6

ESR1 c.1369+13849T>C No 1,021 120 901 200 152396108 6

ESR1 c.1587G>A No 44 29 15 200 152419900 6

EGFR c.890-6_890-5insCGCA No 1,368 1,368 0 200 55223517^55223518 7

EGFR c.1498+22A>T No 1,724 728 996 200 55228053 7

EGFR c.1842C>T No 132 62 70 200 55233092 7

EGFR c.2061+31C>T No 36 0 36 200 55240848 7

EGFR c.2626-53C>T No 71 71 0 200 55260406 7

EGFR c.2709T>C No 1,499 630 869 200 55266417 7

BRAF c.1860+72A>C No 209 209 0 200 140453003 7

BRAF c.1860+71_1860+72insC No 70 70 0 200 140453003^140453004 7

BRAF c.1860+67A>C No 49 49 0 200 140453008 7

BRAF c.1860+66A>C No 1,545 1,545 0 200 140453009 7

BRAF c.1742-38A>T No 44 0 44 200 140453231 7

KRAS c.541_542delTCinsAG mis-sense No 1,001 1,001 0 200 25362754..25362755 12

KRAS c.534A>G No 1,002 1,000 2 200 25362762 12

KRAS c.525A>G No 944 943 1 200 25362771 12

KRAS c.522T>C No 915 915 0 200 25362774 12

KRAS c.519T>C No 902 899 3 200 25362777 12
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KRAS c.516A>G No 886 882 4 200 25362780 12

KRAS c.508A>C mis-sense No 323 318 5 200 25362788 12

ERBB3 c.241C>T non-sense No 114 114 0 200 56478785 12

ERBB2 c.536T>C mis-sense No 35 35 0 86 37865667 17

ERBB2 c.554A>G mis-sense No 48 26 22 157 37865685 17

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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3.3 Untested variants
Variants of interest that could not be tested due to insufficient coverage. These variants are assigned the initial review state "Untested".

Variants, primary review annotations.
This table lists variants with the primary review information. Secondary review information can be found in the next table below this. Use the gene and c.variant
information to locate the same variant in each table.

Gene c. variant p. variant Type % Avg Q F/R test Coverage ROI VOI Review Comment

EGFR c.2184+19G>A SNV 0.00% 149 Yes Yes Untested

EGFR c.2296_2297insTGGCCAGCG p.Val769_Asp770insAlaSerVal Insertion 0.00% 142 Yes Yes Untested

EGFR c.2296_2297insTGGCAAGCG p.Val769_Asp770insAlaSerVal Insertion 0.00% 142 Yes Yes Untested

EGFR c.2296_2297insTGGCATCTG p.Val769_Asp770insAlaSerVal Insertion 0.00% 142 Yes Yes Untested

EGFR c.2298_2299insGCAAGCGTA p.Val769_Asp770insAlaSerVal Insertion 0.00% 138 Yes Yes Untested

EGFR c.2298_2299insGCAAGCGTC p.Val769_Asp770insAlaSerVal Insertion 0.00% 138 Yes Yes Untested

EGFR c.2298_2299insGCAAGCGTT p.Val769_Asp770insAlaSerVal Insertion 0.00% 138 Yes Yes Untested

EGFR c.2298_2299insGCATCGGTA p.Val769_Asp770insAlaSerVal Insertion 0.00% 138 Yes Yes Untested

EGFR c.2298_2299insGCATCGGTC p.Val769_Asp770insAlaSerVal Insertion 0.00% 138 Yes Yes Untested

EGFR c.2298_2299insGCATCTGTA p.Val769_Asp770insAlaSerVal Insertion 0.00% 138 Yes Yes Untested

EGFR c.2298_2299insGCATCTGTC p.Val769_Asp770insAlaSerVal Insertion 0.00% 138 Yes Yes Untested

EGFR c.2298_2299insGCATCTGTT p.Val769_Asp770insAlaSerVal Insertion 0.00% 138 Yes Yes Untested

EGFR c.2596G>A p.Glu866Lys SNV 0.00% 127 Yes Yes Untested

Variants, secondary review information
This table lists variants with the secondary review information

Gene c. variant Impact Repeat Count F Count R Count Qual Region Chr

EGFR c.2184+19G>A 0 0 0 55241755 7

EGFR c.2296_2297insTGGCCAGCG 0 0 0 55248998^55248999 7

EGFR c.2296_2297insTGGCAAGCG 0 0 0 55248998^55248999 7

EGFR c.2296_2297insTGGCATCTG 0 0 0 55248998^55248999 7

EGFR c.2298_2299insGCAAGCGTA 0 0 0 55249000^55249001 7

EGFR c.2298_2299insGCAAGCGTC 0 0 0 55249000^55249001 7

EGFR c.2298_2299insGCAAGCGTT 0 0 0 55249000^55249001 7
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EGFR c.2298_2299insGCATCGGTA 0 0 0 55249000^55249001 7

EGFR c.2298_2299insGCATCGGTC 0 0 0 55249000^55249001 7

EGFR c.2298_2299insGCATCTGTA 0 0 0 55249000^55249001 7

EGFR c.2298_2299insGCATCTGTC 0 0 0 55249000^55249001 7

EGFR c.2298_2299insGCATCTGTT 0 0 0 55249000^55249001 7

EGFR c.2596G>A mis-sense 0 0 0 55259538 7

Gene: Name of affected gene.

Type: Variant type.

c. variant: Coding DNA sequence variant nomenclature based on Human Genome Variation Society recommendations.

p. variant: Protein sequence variant nomenclature based on Human Genome Variation Society recommendations.

Impact: Translational impact of variant.

%: Detected variant frequency.

Avg Q: Average quality score of the bases supporting the variant.

F/R test: Value reflecting the relative forward/reverse read balance; is forward/reverse ratio of reads supporting variant similar to ratio of all reads covering the position (1: well-balanced, 0: un-balanced).

Repeat: Variant is located in a low-complexity region.

Count: Number of fragments with the detected variant.

F Count: Number of forward reads with the detected variant.

R Count: Number of reverse reads with the detected variant.

Coverage: The number of fragments covering the variant position.

Qual: Value reflecting the significance of the variant (200: highly significant, 0: in-significant).

Region: Position of the variant relative to the reference sequence.

Chr: Affected chromosome.

ROI: In Regions of Interest.

VOI: Variant of interest, as specified for the analysis workflow.

Review: Status of variant review.

Comment: Remark added by user during variant review.
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4 Detailed QC
Quality control metrics for detailed inspection. These metrics can indicate possible problems in the upstream workflow or data analysis. Quality control are divided in
metrics on the incoming reads from input data, and metrics per base positions in these reads. Lastly section 4.3 and 4.4 display metrics on how well the positions in
the region of interest are covered

4.1 QC for reads
4.1.1 Average base quality of reads

Average PHRED score
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Distribution of average sequence quality scores. The quality of a sequence is calculated as the arithmetic mean of its base qualities.
x: PHRED-score
y: number of sequences observed at that qual. score normalized to the total number of sequences
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4.1.2 GC content of reads

% GC-content
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Distribution of GC-contents. The GC-content of a sequence is calculated as the number of GC-bases compared to all bases (including ambiguous
bases).
x: relative GC-content of a sequence in percent
y: number of sequences featuring particular GC-percentages normalized to the total number of sequences

4.1.3 Ambiguous base content of reads
No ambiguous bases detected.

4.2 QC for bases
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4.2.1 Quality score per base position

base position
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Base-quality distribution along the base positions.
x: base position
y: median & percentiles of quality scores observed at that base position
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4.2.2 GC content per base position

Base position
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Combined coverage of G- and C-bases.
x: base position
y: number of G- and C-bases observed at current position normalized to the total number of bases observed at that position

4.2.3 Ambiguous base content per base position
No ambiguous bases detected
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4.3 Coverage of Regions of Interest positions
Coverage distribution

Coverage
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4.4 Mean coverage of relative positions in regions of interest

Targeted region position (%)
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5 History
5.1 Log Entries
Type Time User Details

State change Fri Oct 25 17:38:06 CEST 2019 system Ready for Review

State change Fri Oct 25 17:14:57 CEST 2019 root In Progress

5.2 Execution Information

QCIA version QCI Analyze 1.4.5

Analysis start time Fri Oct 25 17:14:57 CEST 2019

Analysis workflow AIT FFPE 4.5

Analysis description QIAact Actionable Insights Tumor Panel on FFPE

5.3 Transcripts
Table listing the genes, transcript IDs and protein IDs used in the analysis.

Gene Name Transcript ID Protein ID

NRAS NM_002524.4 NP_002515.1

ALK NM_004304.4 NP_004295.2

RAF1 NM_002880.3 NP_002871.1

PIK3CA NM_006218.2 NP_006209.2

PDGFRA NM_006206.4 NP_006197.1

KIT NM_000222.2 NP_000213.1

ESR1 NM_001122742.1 NP_001116214.1

EGFR NM_005228.3 NP_005219.2

BRAF NM_004333.4 NP_004324.2

KRAS NM_004985.3 NP_004976.2

ERBB3 NM_001982.3 NP_001973.2
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Gene Name Transcript ID Protein ID

ERBB2 NM_004448.2 NP_004439.2

5.4 Open Parameters
Workflow parameters that are editable by the administrator

Reported variants

Significant coverage threshold 500

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Variants available for review

Minimum coverage threshold 200

SNV/MNV frequency threshold in % 4.00

Insertions, deletions and replacements frequency threshold in % 4.00

Detect variants outside regions of interest Yes

5.5 Locked Parameters
Adapter trimming

Trim adapter list GRadapter_160913

Ambiguous trim false

Ambiguous limit 2

Quality trim false

Quality limit 0.05

Use colorspace false
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Also search on reversed sequence false

Remove 5' terminal nucleotides false

Number of 5' terminal nucleotides 1

Maximum number of nucleotides in reads 1000

Minimum number of nucleotides in reads 15

Discard short reads false

Remove 3' terminal nucleotides false

Number of 3' terminal nucleotides 1

Discard long reads false

Map Reads to Reference

References Homo_sapiens_sequence_hg19

Masking mode No masking

Masking track Not set

Match score 1

Mismatch cost 2

Cost of insertions and deletions Affine gap cost

Insertion cost 3

Deletion cost 3

Insertion open cost 6

Insertion extend cost 1

Deletion open cost 6

Deletion extend cost 1

Length fraction 0.5

Similarity fraction 0.8

Global alignment false

Color space alignment false

Color error cost 3

Auto-detect paired distances false

Non-specific match handling Map randomly
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InDels and Structural Variants

P-Value threshold 1.0E-4

Maximum number of mismatches 3

Ignore broken pairs true

Minimum relative consensus coverage 0.0

Minimum quality score 0

Filter variants true

Minimum number of reads 2

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Local Realignment (Short Unaligned End version)

Realign unaligned ends true

Multi-pass realignment 2

Local bound for unaligned ends of size one 0.75

Local bound for unaligned ends of size two 0.75

Force realignment to guidance-variants false

Maximum guidance-variant length 100

Trim Primers and their Dimers of Mapped Reads

Primer track 101x_GR_primers_15_10_15_V1.0

Reference Homo_sapiens_sequence_hg19

Minimum primer overlap length 9

Allow dangling 3' end base true

Minimal primer overlap fraction 0.7

Only keep reads that have hit a primer true

Additional bases to trim 1
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Remove Pseudogene Reads

Genes track AITv2_PseudoGenes_170912_ver1.0

Gene and pseudogene links KRAS -> KRASP1

Required unaligned ends % 2.0

Low Frequency Variant Detection

Required significance (%) 0.01

Ignore positions with coverage above 1000000000

Restrict calling to target regions ATPv2_TargetRegions_170302_ver1.1

Ignore broken pairs true

Ignore non-specific matches Reads

Minimum read length 20

Minimum coverage Parameter editable by administrator

Minimum count 8

Minimum frequency (%) Parameter editable by administrator

Base quality filter false

Neighborhood radius 5

Minimum central quality 5

Minimum neighborhood quality 5

Read direction filter false

Direction frequency (%) 5.0

Relative read direction filter false

Significance (%) 1.0E-5

Read position filter false

Significance (%) 1.0

Remove pyro-error variants false

In homopolymer regions with minimum length 3

With frequency below 0.8
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Remove False Positives

Minimum frequency (%) Parameter editable by administrator

Minimum forward/reverse balance 0.05

Minimum average base quality 22.0

Variant frequency true

Forward/reverse balance false

Average base quality true

Annotate Variants With Primers

Minimum coverage count 400

Minimum variant percentage 1.0

Minimum variant read count 2
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