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Abstract
Technological advances in the ability to read the human genome have accelerated the speed of sequencing, 

similar that moment we can perform whole genome sequencing (WGS) in one day. Until lately, genomic studies have 
largely been limited to seeking new scientific discoveries. The operation of new perceptivity gained through cancer 
WGS into the clinical sphere, have been relatively limited. Looking ahead, a vast amount of data can be generated 
by genomic studies. Of note, excellent organisation of genomic and clinical data permits the operation of machine- 
learning methods which can lead to the development of clinical algorithms that could help unborn clinicians and 
genomicists in the analysis and interpretation of individual cancer genomes. Then, we describe what can be gleaned 
from holistic whole cancer genome profiling and argue that we must make the structure and educational frameworks 
to support the modern clinical genomicist to prepare for a future where WGS will be the norm.

Introduction
The development of sequencing- by- synthesis catapulted the field 

of genomics into a new age. The capability to immobilise each DNA 
patch on the face of a chip, and continuously read each nucleotide from 
every DNA molecule due to new ‘reversible’ terminator chemistry, 
increased the speed and scale of sequencing by orders of magnitude [1-
3]. The term ‘largely parallel sequencing’ (MPS) was coined. Moment, 
we can sequence a whole human genome in one day.

When studying cancer genomics of solid excrescences, two samples 
are needed per cancer case; a DNA sample from the cancer( i.e. ‘ 
tumour ’ DNA representative of the cancer clone) and a DNA sample 
extracted from supplemental blood lymphocytes( i.e. ‘ normal ’ DNA 
deduced from a heterogeneous cellular population representative of the 
germline genome) [4]. Sequencing tumour and normal DNA allows 
the identification of ‘physical mutations ’, those which are acquired 
and present only in the cancer, and not the germline. The two DNA 
samples from each case are subordinated to fragmentation singly, each 
generating billions of DNA fragments. Size- selection of a fragment size 
of interest is performed, usually 400- 600bp for a whole genome.

150 nucleotides at each end of the size- selected fragments are 
sequenced using MPS technology the end is for each of the base pairs 
present in the human genome to bere-sequenced at least 30 times on 
average [5-7]. This strategy called paired- end high- coverage sequencing 
is a general principle that can be acclimated (e.g. single- concluded 
sequencing, 75 or 100- bp read lengths and/ or variable scrap sizes). In 
a whole genome sequencing (WGS) trial, the entire human genome is 
captured. In a whole exome sequencing (WES) trial, protein- rendering 
sequences are captured (of the genome) [8]. Targeted sequencing 
experiments tend to encompass genes of interest and a raft of other 
loci that may be informative (e.g. gene mixtures and copy number 
alterations) (01 or less of the genome). In terms of sequencing costs, 
WGS is most precious while targeted trials are cheapest. There are also 
associated costs of storage, compute and analysis to consider [9].

What we gain in terms of genomics depends on the sequencing 
trial. When a WGS is performed, one obtains ‘driver’ mutations- 
those causally intertwined mutations of carcinogenesis, passenger 
variants, structural variants, dupe number rarities and numerous other 
perceptivity of the non-coding genome. Other sequencing trials may 
be cheaper but limited to only motorist mutations or named patterns. 
Although there have been great sweats to enhance these panels, one 
will only see what bone is looking for. Openings for new discoveries 
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are limited.

Whole Cancer Genomes
Driver’s mutations in cancer

Decades of cancer exploration were concentrated on discovery of 
motorist mutations, those appreciatively- named inheritable changes 
that do in ‘cancer genes ’, because these came targets for developing 
new remedial agents. A crucial contribution of MPS in the earlier part 
of the 21st century was the acceleration of new cancer gene discovery. 
Bettered sequencing affordability redounded in further cancers being 
sequenced per trial. Therefore, rare, low- frequence cancers genes 
present in common cancers, as well as common cancer genes present 
in rare cancers, were decreasingly linked [10-11]. These studies also 
revealed that there was enormous amount ofinter-tumour diversity 
between cases, with utmost cases having different combinations of a 
long list of drivers indeed when they shared the same tumour- type. 
Hence, using individual driver mutations or cancer genes as a strategy 
to develop remedial targets is likely to be of limited success. Given that 
there are numerous hundreds of driver mutations cancer genes and 
a bare sprinkle of successfully developed targeted curatives that are 
clinically available after four decades of cancer exploration, we need to 
find indispensable strategies to treat cancers more effectively.

Passenger mutations a resource of historical information

Specially, cancers contain far further than the sprinkle of motorists, 
estimated to be between one to ten per excrescence. Each cancer carries 
thousands of ‘passenger’ mutations that have historically been allowed 
of as insignificant, inconsequential mutational noise. Still, they're in 
fact a minefield of information, reporting the natural history of the 
excrescence. The roster of physical mutations that's revealed through 
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cancer sequencing is the final outgrowth of the mutational processes 
that have passed through malignant metamorphosis. Each mutational 
process leaves its characteristic imprint or mutational hand on the 
cancer genome, defined by the mechanisms of DNA damage and DNA 
form from which it's comprised. Whatever the nature of the mutational 
process, the final set of mutations, be they substitutions, insertions 
deletions or structural variation, is also determined by the strength and 
duration of exposure to each mutational process. Some exposures may 
be weak or moderate in intensity, whereas others may be strong in their 
assertion. Also, some exposures might be on- going through the entire 
lifetime of the case, indeed preceding the formation of the cancer, and 
some may start late or come dominant latterly in tumorigenesis.

Tumor phylogenies

Another area of particular growth has been the study of phylogenetic 
evolution of cancers. Tumor evolutionary histories or phylogenies 
can be constructed by taking multip.le samples per patient, separated 
either by space( multiple primaries, or multiple sites per primary) or by 
time(e.g. primary and metastasis). The digital nature of ultramodern 
sequencing technology also permits estimation of subpopulations of 
cells within a single cancer sample.

Conclusions and future directions

It's relatively possible, or indeed likely, that having a WGS for every( 
applicable) solid cancer will become a routine part of the individual 
process for every case within the coming 10- 20 times, if not sooner. 
There are formerly several large endeavours that have initiated WGS 
cancer sequencing exploration systems including the, 000 genomes 
design in the UK and the Hartwig institute in the Netherlands (amongst 
others. It's possible that these exploration systems will lead the way in 
transitioning into clinical practice. We should therefore prepare for a 
future where WGS (or some form of genomics transcriptomics) may 
come another assay like a set of bloods, an electrocardiogram (ECG), 
a staging CT scan or positron emission tomography (PET) scan, in 
the process of trying to exhaustively understand the patient’s cancer 
clinical picture.

To achieve this vision, first we must give the structure and support 
to train the coming generation of molecular genomic practitioners, 
whether they're pathologists, geneticists or a new strain of scientific/ 
medical experts altogether. Piecemeal from computational support 
[12], we need to develop standard operating procedures for data 
handling and analysis, statistical and academic frameworks to operate 
from, and legal and/ or ethical guidelines, to name a many areas of 
development. What they will learn to do is to read interpret a whole 
cancer genome, like a radiologist would do for an X-ray or CT- scan.

Second, clinical trials of chemotherapeutic agents that incorporate 
improved genomic profiling of tumours are needed. This isn't a trivial 
exercise and times of work are ahead of us before we will be in a position 
to match therapies to genomic status more effectively in the future.

Third, we must do the right thing by our future clinicians and 
scientists which is to make the best structure to support ultramodern 
analytical methods. It's possible to structure data so that we maximise 
learning from every case going forward. The mortal genome is so vast 
and there's important that we don't yet understand. Genomic data are 
perfect for exploration using machine- learning methods, to develop 
artificial intelligence that will help the clinician’s scientists of the future 
with diagnostics. We must build the foundations to suit that future.
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