Questions week 9

Why do they need a prospective study to understand tumor evolution?

Prospective: the samples are collected during the study, and the patient is followed up in his clinical course. To understand tumor evolution, we need multiple samples at diverse stages of tumor development to distinguish between primary and metastatic branches of the tumor

What is the difference between a prospective or a retrospective study?

Retrospective: analyses of samples collected previously, that the clinical study design (.e.g. take the samples from a biobank)

What type of procedure gives access to the samples?

Surgical resection allows obtaining material from different regions of the tumor

Why do they use a 426x median depth for whole exome sequencing data?

High coverage allows the capture of mutations with accuracy and also establishes clonality


What is the difference between clonal and subclonal alterations?

Clonal is found in all the samples analyzed for each patient
Subclonal, only a fraction of the sample derived from the same patient

Is the intra-tumor heterogeneity driven by one specific process in individual patients?

No, it seems that both CNV and mutations occur at the same time but the proportion/contribution of these processes to intra-tumor heterogeneity is variable among patient 

Why without multiregional sampling the mutations would have appeared to be clonal?

Because they are clonal in one region i.e. present in all cells, but absent in another region, based on these analyses it is possible to establish clonality. If the mutations are present in all regions are considered clonal otherwise are considered subclonal.


What is the difference between squamous cell carcinoma and adenocarcinoma?
 
These are two lung cancer subtypes, they are morphologically and genetically different.
Indeed, squamous cell carcinoma has fewer mutations than adenocarcinoma. The adenocarcinoma is associated with smoking



Why Ki67 positive staining correlate with tumor burden?

Ki67 is a marker of cell proliferation. Thus, increased cell proliferation in the tumor is associated with more aggressive tumors.


What is the consequence of chromosomal instability?

Acquisition of copy number changes and poor survival in lung cancer patient


Why mutation burden is higher in smokers than in non-smokers, and how it affect tumor evolution

Exposure to tobacco increases DNA damage and accumulation of mutations in coding and noncoding regions, which are present in the trunk of the phylogenetic trees because they are acquired before the tumor develops.

Why is it interesting to distinguish copy number variation in the maternal and paternal alleles? How is it possible to distinguish between these two alleles? (fig. 3a-b)

A heterozygous SNP is different between the two alleles. Thus, it is possible to distinguish the two copies of the gene. If CNVs are different between the two copies, this can indicate that CNV occurs at different times of tumor evolution and are subclonal events.


What does the term parallel cancer evolution mean?

When two different subclones acquire similar alterations, this is the case of CNV in lung cancer.

How is it possible to distinguish between alterations that are responsible for tumor initiation vs tumor maintenance?

This might depend on when the alteration emerges in tumor development


Do Tumor-specific alterations tend to occur early or late in tumor development?

They tend to occur early and be more clonal, while similar mutations across tumor types are subclonal.










