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SAMPLE INFORMATION  

Name:   Date Sp. Extracted: -  

Medical ID:   Req. Physician: 
 

Date Of Birth:   Report No: 
 

Material #1: PARAFFIN EMBEDDED TISSUE-BLOCK   Date Received: 
 

Material #2: -   Date Of Report: 
 

Sample #1 ID:   Tumor type: COLORECTAL CANCER  

Com.Pl.i.t. Dx (73 genes, 18 fusions) | Comprehensive Panel for Individualized Treatment  

 

Results and Interpretation* 

 
 

Biomarker Result 

Therapies with strong clinical significance 
Therapies with potential 

significance 
Therapies with 

potential resistance Approved/ Standard of 
care therapies (Level A)  

Therapies in well 
powered studies (Level 

B)  

Off label/ Investigational 
therapies (Level C)  

KRAS  
Exon 4 

c.436G>A (p.A146T)  
-  -  Avutometinib+Defactinib  

Cetuximab  
Panitumumab  

Tucatinib+Trastuzumab  

APC  
Exon 17 

c.3883G>T 
(p.E1295*)  

-  -  -  -  

APC  
Exon 8 

c.646C>T (p.R216*)  
-  -  -  -  

TP53  
Exon 5 

c.388_400del 
(p.L130Ffs*36)  

-  -  -  -  

Microsatellite 
Instability (MSI)  

Stable (MSS)  -  -  -  -  

Immunohistochemistry Biomarkers  

HER2 expression 
(IHC) (Table S1)  

Negative (Score 0)  -  -  

 
 

Important Biomarkers 

Gene Finding (VAF) Gene Finding (VAF) 

KRAS  p.A146T (46%) ERBB2 amplification Not Detected  

NRAS  Not Detected  MSI status MSS  

BRAF_V600E  Not Detected NTRK1/2/3 rearrangement Not Detected 
 

In the Adjuvant/Neoadjuvant setting for colon and rectal cancers consider the following biomarkers for possible treatment: dMMR/MSI-H, 
POLE/ POLD1 and PIK3CA. For all other findings, there are currently no approved therapies or established guidelines for patients with early-
stage disease. However, these findings may become clinically relevant in the event of disease relapse or progression to metastatic disease.  
*Note: Variants' Level of Evidence (LoE) (e.g. A, B, C etc) are based on the Joint consensus recommendation of AMP, ACMG, ASCO and CAP for 

reporting genetic variants in cancer. For a detailed description of the recommendation please refer to Fig. 1   

http://www.genekor.com/
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Immune Checkpoint inhibitors biomarkers 

Biomarker/Variant  Result  Clinical Interpretation  

Treatment effect - positive correlation  

MSI status MSS - 

POLE mutation (driver)  Not detected  - 

TP53 mutation  Detected  May increase the benefit rate of PD-1/PD-L1 inhibitors  

KRAS mutation  Detected  May increase the benefit rate of PD-1/PD-L1 inhibitors  

Biomarker/Variant  Result  Clinical Interpretation  

Treatment effect - negative correlation  

PTEN inactivating mutation Not detected - 

JAK2 inactivating mutation Not detected - 

EGFR mutation (L858R/EX19del) Not detected - 

ALK rearrangement Not detected - 

STK11 inactivating mutation Not detected - 

KEAP1 inactivating mutation Not detected - 

MDM2 amplification Not detected - 
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Genomic Alterations Identified 

 

KRAS: c.436G>A (p.A146T) VAF*:46%  OncoKB  

 CIViC  

 PMKB 

 

 

Treatment Information  

The presence of KRAS mutations is associated with a high likelihood of resistance to therapies targeting EGFR (Panitumumab, 

Cetuximab) (PMID: 18202412,24024839,18316791). According to MOUNTAINEER clinical trial, KRAS and NRAS mutations may confer resistance 

to the anti-HER2 therapy Tucatinib & Trastuzumab. To date, most efforts to treat cancers with RAS mutations have focused on targeting 

downstream effectors of mutant RAS, such as RAF, MEK, or PI3K, each of which is druggable. MEK inhibitors have been the most widely 

investigated, typically as a combination therapy, despite the presence of multiple inhibitors that are being explored to target different KRAS-

activated pathways. In the IMblaze370 trial, which evaluated Atezolizumab alone and in combination with Cobimetinib against monotherapy use 

of Regorafenib, the combination did not demonstrate improved overall survival (PMID: 31003911). Currently, there are no other clinical trials 

including cobimetinib for colorectal cancer. The MEK inhibitor binimetinib is being examined in a number of clinical trials for patients with KRAS-

mutated colorectal cancer, including studies looking at the agent in combination with mFOLFIRIl (NCT02613650) and with palbociclib 

(NCT03981614). Clinical trials evaluating the efficacy of trametinib, a potent MEK inhibitor clinically approved for BRAF mutant cancers (mainly 

melanoma), in colorectal cancer have been conducted (NCT03317119, NCT03668431, NCT03714958, NCT04111458). Avutometinib is an inhibitor 

of Ras-Raf-MEK-ERK signaling being developed as a potential treatment for cancer. Defactinib is a small-molecule, oral focal adhesion kinase (FAK) 

inhibitor. It works by blocking FAK, a tyrosine kinase involved in cell adhesion and signaling pathways, including RAS/MEK/ERK and PI3K/Akt. 

Defactinib has been studied in various clinical trials for its potential anti-tumor and anti-angiogenic activities. In 2025 FDA approved defactinib in 

combination with avutometinib for the treatment of adult patients with recurrent low-grade serous ovarian cancer. A phase I clinical trial of RMC-

6236 in patients with advanced refractory solid cancers harboring specific KRAS mutations (G12A, G12D, G12R, G12S, G12V) is ongoing 

(NCT05379985). Finally, a phase I/II trial of SX-628 (CXCR1/2 inhibitor) in combination with nivolumab is ongoing in refractory RAS mutant, MSS 

CRC (NCT04599140). Efforts to induce an immune response against these tumors are under investigation (PMID: 36638742).  

Gene information  

The KRAS gene encodes the protein KRAS, which is a small GTPase that acts as a molecular switch for various cellular processes by 

coupling cell membrane growth factor receptors to intracellular signalling pathways and transcription factors. One KRAS mutation is present in 

up to 25% of all human tumors, and this is one of the most frequently activated oncogenes. They are found in approximately 30% to 50% of 

metastatic colorectal tumors and are common in other tumor types.  

Variant Information  

The KRAS p.Ala146Thr (A146T) is a recurring hotspot (PMID: 26619011) non-canonical KRAS mutation mainly reported in colorectal 

cancer, but also in hematopoietic/lymphoid and sporadically in other cancers (COSMIC, cBioPortal). The KRAS A146T mutation is known to be 

Pathogenic (OncoKB). 

 

APC: c.3883G>T (p.Glu1295Ter) VAF*:29%  OncoKB  

 CIViC  

 PMKB 

 

 

Gene Information  

APC is a negative regulator of the pro-oncogenic WNT/ beta-catenin signaling pathway (PMID: 8259518, 8259519). The main tumor 

suppressive role of APC is to modulate intracellular levels of beta-catenin (PMID: 11978510). APC is an essential member of the destruction 

complex, which targets cytosolic beta-catenin for ubiquitination and degradation (PMID: 10984057). When the activity of APC is lost, there is an 

http://www.genekor.com/
https://www.oncokb.org/gene/KRAS
https://civic.genome.wustl.edu/links/genes/30
https://pmkb.weill.cornell.edu/search?&search=KRAS
https://www.ncbi.nlm.nih.gov/pubmed/?term=18202412,24024839,18316791
https://www.ncbi.nlm.nih.gov/pubmed/?term=31003911
https://www.ncbi.nlm.nih.gov/pubmed/?term=36638742
https://www.ncbi.nlm.nih.gov/pubmed/?term=26619011
https://www.oncokb.org/gene/APC
https://civic.genome.wustl.edu/links/genes/66
https://pmkb.weill.cornell.edu/search?&search=APC
https://www.ncbi.nlm.nih.gov/pubmed/?term=8259518,%208259519
https://www.ncbi.nlm.nih.gov/pubmed/?term=11978510
https://www.ncbi.nlm.nih.gov/pubmed/?term=10984057
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aberrant increase in WNT-pathway activation, often leading to hyperplasia and eventually tumor progression (PMID: 8259511). A threshold of 

APC expression is required to suppress tumor formation, and this level is finely balanced (PMID: 11743581). Germline mutations in the APC gene 

cause familial adenomatous polyposis (FAP) (PMID: 1651174, 1651562), also known as Turcot Syndrome, Gardner Syndrome, or Flat Adenoma 

Syndrome (FAS) (PMID: 8593545), which is associated with a very high risk of polyposis and colorectal cancer (PMID: 1528264, 31171120). In 

addition, heritable mutations in APC may be responsible for the development of attenuated FAP (PMID: 34666312) or gastric adenocarcinoma 

and proximal polyposis of the stomach (GAPPS) (PMID: 21813476). APC mutations have been observed in 50-80% of sporadic colorectal cancers 

(PMID: 17143297). Somatic mutations in APC function as tumor-initiating events and are also observed in a number of other human cancers 

including breast, stomach, and prostate (PMID: 27302369, 29316426). The majority of APC mutations are loss-of-function and occur in a region 

important for beta-catenin binding (PMID: 10784639, 1338904). Inhibitors of the WNT pathway are currently in clinical development (PMID: 

24981364). 

Variant Information  

This sequence change creates a premature translational stop signal (p.Glu1295*) in the APC gene. While this is not anticipated to result 

in nonsense mediated decay, it is expected to disrupt the last 1549 amino acid(s) of the APC protein. This variant is not present in population 

databases (gnomAD no frequency). This variant has not been reported in the literature in individuals affected with APC-related conditions. This 

variant is expected to disrupt the EB1 and HDLG binding sites, which mediate interactions with the cytoskeleton (PMID: 15311282, 17293347). 

While functional studies have not been performed to directly test the effect on APC protein function, this suggests that disruption of the C-

terminal portion of the protein is functionally important. A different truncation (p.Y2645Kfs) that lies downstream of this variant has been 

determined to be pathogenic (PMID: 9824584, 1316610, 27081525, 8381579, 22135120, Invitae). This suggests that deletion of this region of the 

APC protein is causative of disease. For these reasons, this variant has been classified as Pathogenic. There are no FDA-approved or NCCN-

compendium listed treatments specifically for patients with APC E1295* mutant colorectal cancer. 

 

APC: c.646C>T (p.R216*) VAF*:32%  OncoKB  

 CIViC  

 PMKB 

 

 

Variant Information  

This sequence change creates a premature translational stop signal (p.R216*) in the APC gene. It is expected to result in an absent or 

disrupted protein product. Loss-of-function variants in APC are known to be pathogenic (PMID: 17963004, 20685668). The frequency data for 

this variant in the population databases is considered unreliable, as metrics indicate poor data quality at this position in the gnomAD database. 

This premature translational stop signal has been observed in individual(s) with familial adenomatous polyposis (FAP) (PMID: 10470088, 

15108286, 16088911, 17411426, 19531215, 20685668, 23159591, 26446593). ClinVar contains an entry for this variant (Variation ID: 127312). 

For these reasons, this variant has been classified as Pathogenic. There are no FDA-approved or NCCN-compendium listed treatments specifically 

for patients with APC R216* mutant colorectal cancer. 

 

TP53: c.388_400del (p.L130Ffs*36) VAF*:64%  OncoKB  

 CIViC  

 PMKB 

 

 

Gene Information  

TP53 encodes the p53 tumor suppressor protein, a transcription factor that responds to cellular stresses, including DNA damage and 

oncogenic activation, by inducing downstream anti-tumor responses such as DNA repair and apoptosis (PMID: 11099028). p53 levels are kept low 

in healthy cells due to negative regulation by MDM2/4, Cop1 and Trim24 and constant degradation by the ubiquitin-proteasome system (PMID: 

36859359, 36207426). When DNA is damaged, a network of pathways is activated to detect and repair lesions in a cell- and context-specific 

manner (PMID: 36207426). p53 is rapidly phosphorylated by upstream regulators such as ATM, ATR, and CHL1/2, which results in the 
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accumulation of stable p53 (PMID: 36207426). p53 then binds to specific DNA sequences to direct the expression of a wide variety of genes, 

including those involved in apoptosis, cell cycle arrest, DNA repair, senescence, stem cell differentiation, autophagy, cellular metabolism, and 

others (PMID: 27141080, 36859359, 36207426). Oncogenic mutations of TP53 often result in the dysregulation of p53 function, usually due to 

structural changes in the DNA binding domain (PMID: 36859359). Loss of p53 function can have various outcomes including tumorigenesis, 

invasion and metastasis, drug resistance, metabolic reprogramming, immune evasion and overall genomic instability (PMID: 36859359). TP53 is 

the most commonly mutated gene in human cancers, and germline mutations occur in the cancer predisposition syndrome Li-Fraumeni (PMID: 

22713868, 21765642). Clinical and preclinical research into drugs that target TP53 is ongoing, notably with MDM2 inhibitors that aim to restore 

p53 function and are being tested in combination with other cancer therapies (PMID: 36859359, 37818252). 

Variant Information  

The TP53 L130Ffs*36 is a truncating mutation in a tumor suppressor gene, and therefore is likely oncogenic. Truncating mutations of 

TP53 occur throughout the gene and lead to the production of several C-terminally truncated protein forms. These alterations are predicted to 

be inactivating and are associated with poor prognosis (PMID: 11900253, 11753428, 16007150, 21467160, 19336573). Experimental studies have 

revealed that truncating mutations promote cancer cell proliferation, survival and metastasis, since ectopic expression of these mutations in 

melanoma cells increased cell motility and tumor formation in vivo. This was due in part to aberrant localization of truncated proteins to the 

mitochondria, regulating genes involved in cell survival, including CypD (PMID: 27759562). There are no FDA-approved or NCCN-compendium 

listed treatments specifically for patients with TP53 L130Ffs*36 mutant colorectal cancer. 

 
*VAF: Variant Allele Frequency 
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Associated Treatments Information 

 

Cetuximab  DrugBank  

 

Cetuximab and panitumumab are anti-EGFR monoclonal antibodies that are FDA-approved for patients with EGFR expressing, RAS-

wildtype colorectal cancer. Patients with metastatic colorectal cancer (mCRC) harboring either exon 2 (e.g. G12, G13) or non-exon 2 (e.g Q61, 

K117, A146) KRAS mutations do not respond favorably to the anti-EGFR therapies cetuximab (PMID: 21228335, 20619739) or panitumumab 

(PMID: 18316791, 20921465, 24024839).  

 

Panitumumab  DrugBank  

 

Cetuximab and panitumumab are anti-EGFR monoclonal antibodies that are FDA-approved for patients with EGFR expressing, RAS-

wildtype colorectal cancer. Patients with metastatic colorectal cancer (mCRC) harboring either exon 2 (e.g. G12, G13) or non-exon 2 (e.g Q61, 

K117, A146) KRAS mutations do not respond favorably to the anti-EGFR therapies cetuximab (PMID: 21228335, 20619739) or panitumumab 

(PMID: 18316791, 20921465, 24024839).  

 

Tucatinib+Trastuzumab  DrugBank  

 

Tucatinib, a small molecular inhibitor of HER2, and trastuzumab, a HER2-targeted antibody, are FDA-approved in combination for the 

treatment of patients with HER2 amplified metastatic colorectal cancer whose tumors are also RAS and BRAF wildtype. Patients with metastatic 

colorectal cancer harboring KRAS mutations do not respond favorably to trastuzumab as seen in the MyPath trial. In the multiple basket MyPath 

Phase IIa trial of pertuzumab and trastuzumab in which 56 metastatic colorectal cancer patients with HER2 amplification received combination 

therapy, the objective response rate for patients with KRAS wildtype colorectal cancer (43/56 patients) compared to KRAS mutated colorectal 

cancer (13/56 patients) was 40% versus 8%, respectively (PMID: 30857956).  

 

Avutometinib+Defactinib  DrugBank  

 

Avutometinib, a RAF/MEK clamp inhibitor, and defactinib, a FAK inhibitor, are FDA-approved in combination for the treatment of adult 

patients with KRAS-mutated recurrent low-grade serous ovarian cancer (LGSOC) who have received prior systemic therapy. FDA approval was 

based on the results of the Phase II RAMP-201 (NCT04625270) trial of avutometinib plus defactinib in 109 patients with recurrent LGSOC.|In the 

Phase II RAMP-201 (NCT04625270) trial, patients with KRAS-mutated LGSOC (n=57) demonstrated an overall response rate (ORR) of 44% (n=25), 

with a 2% (n=2) complete response (CR) rate, 40% (n=23) partial response (PR) rate and 49% (n=28) stable disease (SD) rate, a median duration 

of response (DOR) of 31.0 months (95% CI=14.8-31.1) and a median progression-free survival (PFS) of 22.0 months (95% CI=11.1-36.6) (PMID: 

40644648). Responders included patients with the following KRAS mutations: KRAS A146V, G12D, G12R, G12V and Q61H (PMID: 40644648). Of 

patients with KRAS wildtype LGSOC (n=52), the cohort demonstrated an ORR of 17% (n=9), with a 17% (n=9) PR rate and 65% (n=34) SD rate, and 

a median PFS of 9.2 months (95% CI=5.5-NE) (PMID: 40644648).  

 
  

http://www.genekor.com/
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Clinical Trials to consider 

 

TP53 associated clinical trials 

 

NCT06739395 Phase 2 

Title Precision Medicine Trial Based on Molecular Matching Therapy for Patients With Standard Treatment Exhaustion 

Treatment 
Olaparib tablet| Temozolomide capsule| Anlotinib| Trametinib tablet| Dabrafenib| Vebreltinib Enteric Capsules| Alpelisib 
Pill| Sacituzumab Govitecan-Hziy 180 MG| Lenvatinib Capsules| Pazopanib Pill| Palbociclib Pill| Chidamide| PD-1/PD-
L1/PD-1&CTLA4 inhibitor| Target Gene 

Location China 

 

NCT06329206 Phase 1 

Title A Phase Ia/Ib Study of GH2616 Tablet in Subjects With Advanced Solid Tumors 

Treatment GH2616 Tablets 

Location China 

 

Press here for a live search of clinical trials for TP53 
 

KRAS associated clinical trials 

 

NCT03486873 Phase 3 

Title 
Long-term Safety and Efficacy Extension Study for Participants With Advanced Tumors Who Are Currently on Treatment or 
in Follow-up in a Pembrolizumab (MK-3475) Study (MK-3475-587/KEYNOTE-587) 

Treatment Pembrolizumab| Standard of Care (SOC)| Lenvatinib| Olaparib| MK-4280| MK-4280A 

Location 

United States, Argentina, Australia, Austria, Belgium, Brazil, Canada, Chile, China, Colombia, Costa Rica, Czechia, Denmark, 
Estonia, Finland, France, Germany, Greece, Guatemala, Hong Kong, Hungary, Ireland, Israel, Italy, Japan, Latvia, Lithuania, 
Malaysia, Mexico, Netherlands, New Zealand, Norway, Peru, Philippines, Poland, Portugal, Puerto Rico, Romania, Russia, 
Singapore, South Africa, South Korea, Spain, Sweden, Switzerland, Taiwan, Thailand, Turkey (TÃƒÂ¼rkiye), Ukraine, United 
Kingdom 

 

NCT06997497 Phase 3 

Title 
A Clinical Study of MK-1084 With Targeted Therapy and Chemotherapy in People With Colorectal Cancer (MK-1084-
012/KANDLELIT-012) 

Treatment MK-1084| Oxaliplatin| Leucovorin/levofolinate calcium| 5-Fluorouracil| Cetuximab| Bevacizumab 

Location 
United States, Argentina, Australia, Brazil, China, Finland, France, Germany, Hong Kong, Israel, Japan, Netherlands, Poland, 
Romania, South Korea, Spain, Taiwan, Ukraine 

 

NCT05327010 Phase 2 

http://www.genekor.com/
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https://clinicaltrials.gov/ct2/results?cond=%28COLORECTAL%20CANCER%29+OR+%28Solid+tumors%29&term=TP53&type=Intr&rslt=&recrs=a
https://clinicaltrials.gov/ct2/show/record/NCT03486873
https://clinicaltrials.gov/ct2/show/record/NCT06997497
https://clinicaltrials.gov/ct2/show/record/NCT05327010
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Title 
Testing the Combination of the Anti-cancer Drugs ZEN003694 (ZEN-3694) and Talazoparib in Patients With Advanced Solid 
Tumors, The ComBET Trial 

Treatment 
BET Bromodomain Inhibitor ZEN-3694| Biopsy Procedure| Biospecimen Collection| Diagnostic Imaging Testing| 
Talazoparib 

Location United States 

 

Press here for a live search of clinical trials for KRAS 
 

  

http://www.genekor.com/
https://clinicaltrials.gov/ct2/results?cond=%28COLORECTAL%20CANCER%29+OR+%28Solid+tumors%29&term=KRAS&type=Intr&rslt=&recrs=a
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Methodology 

 

NGS analysis 

DNA is extracted from the sample under investigation using the Qiamp DNA FFPE Kit (Qiagen). RNA was extracted using the RNeasy FFPE 

Kit (Qiagen). A total of 79 unique genes is analyzed, including the entire coding sequences of 73 genes and 18 RNA fusions, using the Pan 

Cancer Panel NGS Assay (Genes2Me). This is a CE-IVD hybrid capture-based assay, in which target genomic regions are enriched through 

probe hybridization technology. The assay enables the detection of single nucleotide variants (SNVs), insertions/deletions (indels), copy 

number variations (CNVs), and RNA fusions (Table 1). 

Sequencing is performed on the DNBSEQ-T7 next-generation sequencing platform (MGI). Raw sequencing data are processed and 

analyzed using the CliSeq Interpreter, a companion software for automated, cloud-based analysis. In addition, the SeqPilot software 

(Version 4.4, Build 505; JSI Medical Systems) is used for independent variant calling and result confirmation.  

Alteration- and tumor type-specific therapeutic implications are classified using the OncoKB Levels of Evidence system, which assigns 

clinical actionability to individual mutational events. For additional details about the OncoKB curation process, please refer to the 

version-controlled OncoKB Curation Standard Operating Procedure.  

Sensitivity: Positive reference standards were tested with the assay. All corresponding mutation sites were accurately detected, with an 

analytical sensitivity of 96% and a positive percent agreement (PPA) of 96% across all variant types, including SNVs, indels, fusions, and 

CNVs. 

Specificity: Negative reference standards were tested with the assay. The analytical specificity and negative percent agreement (NPA) 

for SNVs, indels, fusions, and CNVs were both 100%, confirming a very low false-positive rate. 

Precision and Reproducibility: The assay demonstrated a precision of >96% and reproducibility of 97%, ensuring robust and consistent 

results across multiple runs and samples. 

Limit of Detection (LoD): The detection limit of the method is 1-2% of mutant allelic content, depending on the genomic region. DNA 

variations detected at frequencies of less than 5% are confirmed using NGS or an alternative method (Real-Time PCR). All fusions 

detected are confirmed with an alternative method (Real-Time PCR or FISH). 

  

The performance characteristics of the assay are summarized in the following table: 

Feature Performance  

Precision (%) >96 

Reproducibility (%) 97 

On-Target Ratio (%) 85-95 

Analytical Sensitivity (%) 96 

Analytical Specificity (%) 100 

Repeatability (%) 96 

Limit of Detection (LoD, VAF) ≥ 1% 

  

Disclaimer 
1.This test is mainly used to assist clinical decision-making, and the result does not represent clinical decision. 
2.The test should be interpreted by combining the actual patient context. The medication information provided only on the basis of genetic 

test results, and the actual medication should follow the physician's instructions. 

http://www.genekor.com/
https://www.oncokb.org/therapeutic-levels
https://www.oncokb.org/sop
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3.The clinical trials only present partial relevant clinical recruitment trials. For more comprehensive and updated information, please 
refer to the website: https://clinicaltrials.gov/. 

4.As evidence on variants and drugs evolves, previous classifications may later be modified. The interpretation of a variant is based on 
current available evidence. 

5.Sequence variants were reported using Human Genome Variation Society (HGVS) nomenclature. Classification and interpretation of 
variants follows guidelines of American College of Medical Genetics and Genomics (ACMG), Association of Molecular Pathology 
(AMP), American Society of Clinical Oncology (ASCO) and College of American Pathologists (CAP). 

6.Database and references used: Reference genome (GRCh37), annotation using A Locus Reference Genomic (LRG), database 
referencing 1000G (phaseIII-ucsc), EXAC (0.3.1), dbSNP (147), PolyPhen2/SIFT (ensdb v73), PhyloP (2013-12-06), Clinvar (2018-8) and 
Cosmic(V80). 

  

Limitations 

1.Limited tissue detection may not represent the whole DNA/RNA variations of lesions because of tumor heterogeneity. 
2.Scientific data show that not all patients carry genomic variations that are associated with targeted drug, therefore not all subjects can 

be matched with targeted therapies or clear resistance mechanism. 
3.Genetic variation beyond the detection range of this test or some non-gene mutation related factors such as drug interactions may 

affect the clinical effects of drugs. 
4.The detection could not distinguish between somatic mutations and germline mutations effectively without control sample analysis. 
5.Every molecular test has an internal 0.5-1% chance of failure. This is due to rare molecular events and factors related to the preparation 

and analysis of the samples. 
  

Quality Control Results 

  

Quality Control Index Result Criterion 

Average effective sequencing depth  1179 ≥ 500  

Tumor cell content  >50% >20%  

Overall Assessment PASS    

Note： 

1. Average effective sequencing depth: Average sequencing depth on target without duplicated reads. 

2. Overall A tumor cell content percentage of ≥ 20% is recommended for the efficient detection of somatic alterations in the sample 

analyzed. 

3. Overall Assessment: The quality control overall assessment results are divided into two levels: "PASS" and "RISK". When the overall 

quality assessment result is "RISK", 94-96% of coverage was achieved in the genes analysed, hence there is a small range where 

clinical actionable variations could be undetected. 

  

 

 

 

http://www.genekor.com/
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Microsatellite instability 

Genomic DNA was extracted from the examined formalin-fixed, paraffin-embedded (FFPE) tumor tissue sample. Assessment of microsatellite 

instability (MSI) was performed using the MicroSight MSI - 1-step HRM Analysis method, which is based on real-time PCR followed by high-

resolution melting (HRM) curve analysis.  

The test targets five mononucleotide microsatellite markers (BAT25, BAT26, NR22, NR24, and MONO27), known for their high sensitivity in MSI 

detection. Differences are detected using specific fluorescent EasyBeacon probes with Intercalating Nucleic Acid (INA) technology, which 

enhances specificity and curve resolution during melting analysis.  

Interpretation is based on comparing the melting profile of the tumor sample to a predefined universal reference DNA. Each microsatellite 

marker is classified as either stable (MSS) or unstable (MSI-H), and the overall classification of the sample depends on the number of unstable 

markers:  

-Sample with 0-2 unstable markers: classified as microsatellite stable (MSS)  

-Sample with ≥3 unstable markers (≥60%): classified as microsatellite instability-high (MSI-H).  

 

ERBB2 (HER2) expression by IHC  

ERBB2 staining is performed in a VENTANA BenchMark Series automated staining instrument using the ERBB2 clone 4B5, on formalin-fixed, 

paraffin-embedded (FFPE) tissue. The IHC test gives a score of 0 to 3+ that measures the amount of HER2 receptor protein on the surface of 

cancer cells. Scoring interpretation is as follows:  

 

HER2 IHC positive (score 3+)  

HER2 IHC equivocal (score 2+)  

HER2 IHC negative (score 0 or 1+)  

Scoring is based on the ASCO-CAP HER2 testing guidelines (PMID: 27841667, 37303228).  

For mCRC the HERACLES criteria are also used (PMID: 26449765).  
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Genes Analyzed 

 

64 DNA genes 

AKT1 ALK APC ARAF ATM* BRAF BRCA2* CDH1 CDKN2A* CSF1R 

CTNNB1 DDR2 EGFR* ERBB2* ERBB3 ERBB4 EZH2 FBXW7 FGFR1 FGFR2* 

FGFR3* FLT3 FOXL2 GNA11 GNAQ GNAS HNF1A HRAS IDH1 IDH2 

JAK2 KDR KEAP1 KIT KRAS* MAP2K1 MDM2 MET* MLH1* MYC 

NOTCH1 NPM1 NRAS NTRK1 NTRK2 NTRK3 PDGFRA PIK3CA* POLE PTEN* 

PTPN11 RAF1 RB1* RET ROS1 SMAD4 SMARCA4 SMARCB1 SMO SPOP 

STK11 TERT TP53* VHL*       

9 RNA genes 

ALK FGFR1 FGFR2 FGFR3 NTRK1 NTRK2 NTRK3 RET ROS1  
 
*CNV (amplification/deletion) analysis is included for these genes 
  

  
  
  

MSI 

15 loci 

http://www.genekor.com/
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Appendix  

 

 
 

Figure 1. Joint consensus recommendation of AMP, ACMG, ASCO and CAP for reporting genetic 

variants in cancer. [1-2] 
 

1. Leichsenring J, Horak P, Kreutzfeldt S, et al. Int J Cancer. 2019 Dec 1;145(11):2996-3010. 
2. Li MM, Datto M, Duncavage EJ, et al. J Mol Diagn. 2017 Jan;19(1):4-23.   

http://www.genekor.com/
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Table S1. ERBB2 Biomarkers associated with treatment response (LoE) 

Cancer Type 3+ IHC 2+ IHC & ≥2 FISH ERBB2 amplification by NGS 
IHC 1+ or 

IHC 2+/ISH -ve 

Breast 

Cancer 

Trastuzumab Deruxtecan (1A.1) Trastuzumab Deruxtecan (1A.1) Trastuzumab Deruxtecan (2C.1) 

Trastuzumab Deruxtecan 

(1A.1) 

Trastuzumab (1A.1) Ado-Trastuzumab Emtansine (1A.1) Trastuzumab (2C.1) 

Ado-Trastuzumab Emtansine (1A.1) Lapatinib + Capecitabine (1A.1) Ado-Trastuzumab Emtansine (2C.1) 

Lapatinib + Capecitabine (1A.1) Lapatinib + Letrozole (1A.1) Lapatinib + Capecitabine (2C.1) 

Lapatinib + Letrozole (1A.1) Margetuximab + Chemotherapy (1A.1) Lapatinib + Letrozole (2C.1) 

Margetuximab + Chemotherapy (1A.1) Neratinib (1A.1) Margetuximab + Chemotherapy (2C.1) 

Neratinib (1A.1) Neratinib + Capecitabine (1A.1) Neratinib (2C.1) 

Neratinib + Capecitabine (1A.1) 
Trastuzumab + Tucatinib + 

Capecitabine (1A.1) 
Neratinib + Capecitabine (2C.1) 

Trastuzumab + Tucatinib + 

Capecitabine (1A.1) 
Trastuzumab + Chemotherapy (1A.1) 

Trastuzumab + Tucatinib + 

Capecitabine (2C.1) 

Trastuzumab + Chemotherapy (1A.1) 
Trastuzumab + Pertuzumab + 

Chemotherapy (1A.1) 
Trastuzumab + Chemotherapy (2C.1) 

Trastuzumab + Pertuzumab + 

Chemotherapy (1A.1) 
Trastuzumab (2C.1) 

Trastuzumab + Pertuzumab + 

Chemotherapy (2C.1) 
 

Colorectal Cancer 

Trastuzumab Deruxtecan (1A.1) Tucatinib + Trastuzumab (1A.1) 
Tucatinib + Trastuzumab (1A.1) 

(RAS/BRAF wild type) 

N/A 

Tucatinib + Trastuzumab (1A.1) Lapatinib + Trastuzumab (1A.2) Trastuzumab Deruxtecan (2C.1) 

Lapatinib + Trastuzumab (1A.2) Trastuzumab + Pertuzumab (1A.2) 
Lapatinib + Trastuzumab (2C.1) 

(RAS/BRAF wild type) 

Trastuzumab + Pertuzumab (1A.2) Trastuzumab Deruxtecan (2C.1) 
Trastuzumab + Pertuzumab (2C.1) 

(RAS/BRAF wild type) 
 

Gastric/GEJ 

Trastuzumab Deruxtecan (1A.1) 

Pembrolizumab+ Trastuzumab + 

Chemotherapy (1A.1) 

(PD-L1 with CPS>1% required) 

Pembrolizumab+ Trastuzumab + 

Chemotherapy (2C.1) 

(PD-L1 with CPS>1% required) 

N/A Trastuzumab + Chemotherapy (1A.1) Trastuzumab + Chemotherapy (1A.1) Trastuzumab + Chemotherapy (2C.1) 

Pembrolizumab + Trastuzumab + 

Chemotherapy (1A.1) 

(PD-L1 with CPS>1% required) 

Trastuzumab Deruxtecan (1A.1) Trastuzumab Deruxtecan (2C.1) 

 

Billiary Tract 

Trastuzumab Deruxtecan (1A.1) Trastuzumab Deruxtecan (2C.1) Trastuzumab Deruxtecan (2C.1) 

N/A 
Zanidatamab-hrii (1A.1) Zanidatamab-hrii (2C.1) Zanidatamab-hrii (2C.1) 

Trastuzumab + Pertuzumab (1A.2) Trastuzumab + Pertuzumab (1A.2) Trastuzumab + Pertuzumab (2C.1) 

Tucatinib + Trastuzumab (1A.2) Tucatinib + Trastuzumab (1A.2) Tucatinib + Trastuzumab (2C.1) 
 

Uterine Serous 

Carcinoma/ 

Papillary Serous 

Trastuzumab Deruxtecan (1A.1) Trastuzumab Deruxtecan (2C.1) Trastuzumab Deruxtecan (2C.1) 

N/A Trastuzumab + Carboplatin-Taxol 

Regimen (1A.2) 

Trastuzumab + Carboplatin-Taxol 

Regimen (2C.1) 

Trastuzumab + Carboplatin-Taxol 

Regimen (2C.1) 
 

Lung Cancer Trastuzumab Deruxtecan (1A.1) Trastuzumab Deruxtecan (2C.1) Trastuzumab Deruxtecan (2C.1) N/A 
 

All tumors Trastuzumab Deruxtecan (1A.1) Trastuzumab Deruxtecan (2C.1) Trastuzumab Deruxtecan (2C.1) N/A 
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Biomarker finding across all Levels of evidence (A-D) 

 

Biomarker‡ 

Result 

Therapies with strong clinical significance Therapies with potential significance 

Therapies with potential 
resistance 

Approved/ Standard of 
care therapies 

(Level A) 

Therapies in well 
powered studies 

(Level B) 

Off-label/investigational 
therapies 
(Level C) 

Therapies in pre-
clinical trials 

(Level D) 

KRAS  -  -  Avutometinib+Defactinib  
Cobimetinib 
Binimetinib 
Trametinib 

Cetuximab  
Panitumumab  

Tucatinib+Trastuzumab 

APC  -  -  -  -  -  

APC  -  -  -  -  -  

TP53  -  -  -  -  -  

 

Treatment Table for Colon and Rectal non metastatic setting based on the NCCN guidelines (acc. June 2025) 

Rectal Cancer 

Phase Indication Treatment 

Neoadjuvant dMMR/MSI-H or POLE/POLD1 mutation with ultra 

hypermutated phenotype (e.g., TMB > 50 mut/Mb): 

- T3, N any 

- T1-2, N1-2 

- T4, N any 

- Locally unresectable or medically inoperable 

Checkpoint inhibitor immunotherapy for up to 6 

months: 

- Dostarlimab-gxly 

- Nivolumab 

- Pembrolizumab 

Adjuvant Stage II-III with PIK3CA mutation Add aspirin 100-162 mg PO daily for 3 years 

following surgery 

Colon Cancer 

Phase Indication Treatment 

  

  

Neoadjuvant 

  

dMMR/MSI-H or POLE/POLD1 mutation with ultra 

hypermutated phenotype (e.g., TMB > 50 mut/Mb): 

- Clinical T4b or bulky nodal disease 

Consider checkpoint inhibitor immunotherapy 

(preferred) 

- Locally unresectable or medically   inoperable Checkpoint inhibitor immunotherapy (preferred). 

Evaluate for complete response or conversion to 

resectability 

  

  

  

Adjuvant 

  

dMMR/MSI-H or POLE/POLD1 mutation with ultra 

hypermutated phenotype (e.g., TMB > 50 mut/Mb): 

- Tis, T1-4a, N0, M0 (Stage 0-IIB) 

Observation 

- T4b, N0, M0 (Stage IIC) Observation or consider adjuvant chemotherapy as 

for low-risk stage III disease 

Stage II-III with PIK3CA mutation Add aspirin 100-162 mg PO daily for 3 years 
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