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Introduction machine learning techniques found widespread application. New approaches
to patient stratification, diagnostic tools, and medication discovery methods

were developed as a result [1]. In addition to the substantial quantity of
The most significant of these obstacles is understanding how genomic  congortium-produced NGS data that is accessible to the public. There has
changes might affect a patient's health and how this information can be used  peen an increase in demand for ML-based software that is computationally
to fine-tune personalized therapies. We will talk about important technologies,  more efficient, accurate, and reusable as a result of the widespread availability
computational methods, and models. that can be .used W|.th NQS data, frqm of inexpensive sequencing technologies [2]. One of the most challenging
Whole Genome to Targeted Sequencing, to deal with the biological complexity oo 1enges for ML in clinical genomics is modeling how genetic variations and

0{] climcer. I;]htTeb.cc.Jnfcludintg s?ction, we wil e)ijgmine t!:le fcppqrtut?]itiefstand their interactions affect cell growth and fate, leading to cancer transformation.
challenges that bioinformatics for precision medicine wil face In the future, Although traditional inference methods can be very adaptable and interpretable

Egtmhm(:)n Othserg:}g';%ﬂzrﬁ;nﬂegt?;acl l::e;s}]ev\,:,lf ;\ilglcc;\(/)gruesd i?;:}'gf;;?th(); in terms of causation, linearity or model-based assumptions frequently
gou y y limit them, offering aggregate. To predict the likelihood of variation for each

can be used in clinical practice. Sequence variation detection, epigenetic genomic locus, conventional methods like GATK rely heavily on various

and transcriptional regulation, chromatin conformation, its three-dimensional statistical models and heuristics based on calling accuracy. allelic coverage
architecture, and the interaction of these phenomena are just a few of the and sequencing coverage [3]. The presence ff only pg;tially controllaﬁlé
numerous potential applications in diagnostic and research settings. When . ) ) . .

p b g g sequencing artifacts, such as those caused by DNA synthesis dephasing and

applied to a large number of loci per subject, this procedure results in the > . :
generation of an enormous amount of sequence data. The primary topics of efficiency, low-complexity and repeated genomic sequences, and polymerase
chain reaction errors, significantly hinders this work.

this review will be the process of identifying variants and its preprocessing

phases. A reference genome sequence that ha§ already. been assembled or Additionally, sequencing data has a high dimensionality by definition; the
Input reads concatenated uSIng "de novo" techmques, which use no reference same phenotype can be caused by mu|t|p|e combinations of genomic changeS,
sequence at all, are used to align small DNA or RNA fragments. and typically, only a small percentage of people have the variant that is linked to

Various methodologies are optimized for genomic study at various scales, the observed disease. Due to their capacity to represent a very large number of
from a few genes to the entire genome. To investigate previously unknown characteristics and parameters, deep neural networks have been extensively
genetic changes, whole genome sequencing, which covers the entire genome utilized for variant discovery. The fundamental principle of convolutional neural
but requires more time and money, is utilized. Whole genome sequences may ~ Networks (CNNs) is to transform aligned data collections into image patterns,
only cover protein-coding genes, which make up 3% of the genome, but at resulting in variant clusters with potentially pathogenic connections. Examples
a lower cost because protein-associated mutations frequently affect genome ~ of CNN-based algorithms include the general-purpose program Deep Variant,
regulation. However, the difficulty of data interpretation severely limits the the specialist program Clairvoyant, and NeuSomatic [4]. For single-molecule
application of WES in clinical practice and research. As a result, targeted technologies, somatic variations, and structural variants, respectively, these
sequencing was developed to investigate specific genomic mutational algorithms were developed. Gains in predicted accuracy have frequently been
hotspots. Genomic changes that cause diseases and are either known or achieved by employing ensemble approaches, in which a variety of integrated
suspected to be pathogenic are identified through this approach. A typical models are used in the learning process. CNNScoreVariants, for instance,
NGS workflow includes stages like sample pretreatment, library preparation, makes use of GATK's pre-trained models in order to locate SNVs and indels
sequencing, and bioinformatics analysis. Each stage is crucial and may from short-read sequencing data. One of the main limitations of many deep
conceal inaccuracies that could have an impact on the outcome. Currently, the ~ |earning methods is the possibility of information biases in their training sets.
well-established methods for variation detection and annotation are carried out The goal of variant discovery is to locate genomic regions that are causally

using the following stages. linked to the breakdown of one or more biological activities and pathways
[5]. Because they are more likely to alter the structure and function of the
Descri ption protein that is encoded, pathogenic modifications to coding DNA make it much

simpler to connect a disease phenotype to these modifications. The majority
of diagnostic methods in clinical and cancer genomics are, as a result, based
on WES or panels of a small number of exons. However, many of the negative
aspects of disease are caused by noncoding variants that are likely to be found
at regulatory elements.

As high throughput sequencing technology developed, hbiomedical
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