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INTRODUCTION
In December 2019, there was an outbreak of pneumonia of un-

-
break attacked locals with complications as: Fever, malaise, dry 
cough, shortness of breath and respiratory failure (CDC Weekly, 
2020). On March 11, the disease was already in more than 100 
territories worldwide, and it was recognized as a pandemic by the 

-

of the virus, governments have imposed travel restrictions, quar-
antines, lockdowns, social isolation, cancellation of events, and 

COVID-19 severity in the population related to research in blood 
type, previous or current smoking, among others (Al-Khikani 
FHO, 2020, Constantine V and Nikitara K, 2020, Khan AH, et al., 
2020) and there are still no convincing results about the causes.

in the structural genomics of patients who had severe reactions 
to the virus vs. general population (Toh C and Brody JP, 2020). 
However, the test developed does not have a predictive value, 
so further research is still needed. An alternative approach is 

-
sociation study (GWAS) in which mortality was taken as the pri-

et al., 

associated with an increased risk of mortality. Another import-
et al., 2021), who evaluated 97 

patients with COVID-19 at Barnes-Jewish hospital by measuring 

who eventually died or were admitted to the intensive care unit. 

underlying health conditions.
Genome genotyping is an open door to long periods of research 

on people’s DNA to give information about family history, ances-
try, personal identity, and health info. Companies like SIKUENS 
Genetics, 23andMe, CRI Genetics, Ancestry DNA, among others, 

the investigation of a growing number of Single Nucleotide Vari-

information panels for their reports (23andMe, 2016). Similar 
to these companies, biomedical and biotechnological research 
institutes worldwide need long periods of research to determine 

why we moved forward in a computer science technique where it 
can provide the pattern recognition of a large panel of genomic 
SNVs through 2D image structures containing information and 
without the need of large periods of time and hardware resources 
consumption.

Matrix with a capacity of 3116 numeric characters, Maxi Code 
with a capacity of 93 ASCII characters, PDF 417 with 2725 num-
eric characters, QR Code with 7089 numeric characters, Coda-
block F with 5450 numeric characters, Aztec Code with 3832 
numeric characters, as well as many other structures within this 
range of data capacity (Upkeep, 2019).

-
plications, such as DNA QR coding for security systems (Singh 

2015; Gogoi B, et al., 2020), but data capacity in 2D structures 
is still a challenge for DNA information encompassing 642,824 
SNV’s with two alleles per each SNV for a total amount of data 
of 1,285,648.

MATERIALS AND METHODS
Based on a previous work (Quiceno H, 2019) we considered using 

-
ture is an image of 802 pixels of width and 802 pixels of height for 

-
sented in each pixel as a combination of the two alleles per SNV 
and can be visualized (Figure 1).

ABSTRACT
The current paper proposes to use convolutional neu-
ral networks (CNN) to analyze human genome Single 
Nucleotide Variants (SNVs) from nuclear Deoxyribonu-
cleic Acid (DNA) and Mitochondrial Deoxyribonucleic 
Acid (mtDNA) presented as a 2D image structure to un-
derstand if the answer to COVID-19 severities can be 
found in the human genome. That methodology was 
implemented with 447 Mexican population samples. 
From results two main groups were formed divided in 
symptomatic and asymptomatic cases composed by 

80.986% and 19.014% respectively and the model was 
validated through an online survey of individuals, giving 
a 91.89% of accuracy.
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Training stage
To the unsupervised CNN it is provided a set of DNA of individuals in 
the Mexico population that can be considered as having contracted 
COVID-19 together with the information if the individual has developed 
symptoms of contracting COVID-19.

epithelium through cells from the walls of the mouth, not from saliva using 
a scraping methodology. Such sample is genotyped and can be replicated 
through a list of SNV’s published in GitHub, 2021 of the human DNA in-
cluding nuclear and mitochondrial DNA.
Once all the datasets were transformed in their new image representation, 
clusters of images were generated through the unsupervised learning al-

can be consulted in Li Y and Wu H, 2012.
Once the clusters were formed, the CNN learned the patterns in those 
clusters and ended correctly classifying the validation dataset to the corres-

supervised learning and can be visualized in Figure 2 -
cess of the CNN algorithm can be consulted in Li Y and Wu H, 2012.

we found a 76.95% of images in a main cluster of related ones and another 
main cluster with 23.04% of the images; this relations between cluster are 

 ≥ 0.95) 
(Yamashita R, et al., 2018).
In Mexico, the tests have only been used as a diagnostic method and not 
as a tool to predict the severity of the response to the disease, in addition 
to the percentage of false negatives and false positives, therefore, we con-
sidered that only using the results of a positive test of COVID would not be 
reliable as a criterium to decide if an individual has contracted COVID-19. 

provide the information if they have been tested and their tests turned 
positive, or if they have developed symptoms of COVID or if they have 
been in close contact with family members that have contracted COVID.

Validation stage
In a second stage, it was provided to the CNN a set of DNA also in the 
Mexican population, without any information if the individual has con-
tracted COVID-19 and the CNN must identify which ones would develop 
symptoms. Two clusters of asymptomatic and symptomatic individuals 
were obtained composed of 80.986% and 19.014% of images.

RESULTS AND DISCUSSION

the individuals, clients of the company, but only 37 answers were received. 

2. I have lived with infected people and I have not contracted COVID-19.
3. I have been infected with COVID-19 and I have not presented symp-
toms.
4. I have been infected with COVID-19 and I have had mild symptoms.
5. I have been infected with COVID-19 and have had severe symptoms.
Once the answers were received, we divided the answers into 3 groups. 

• Answer 1 is Uncertain, because when the moment of the survey the per-
son can still not retrieve de symptoms due to has not been infected yet or 
otherwise will not retrieve symptoms.
• Answers 2 and 3 are Asymptomatic.
• Answers 4 and 5 are Symptomatic.
Finally, when the answers of the survey were categorized in previous men-
tioned groups and the CNN model learned the clusters formed by k-means, 
the DNA of the people who answered the survey were predicted by the 
CNN model and the results are 25 precise predictions of Asymptomatic 
people, 9 precise predictions of Symptomatic people and 3 ambiguous pre-
dictions of Symptomatic people who answered in the survey the Answer 2, 
“I have lived with infected people and I have not contracted COVID-19” 
or in other words asymptomatic. As well, if the model predicted an asymp-
tomatic or symptomatic case and compared to the individual answer was 
an uncertain class, the result was considered as good prediction.

CONCLUSION
It can be concluded that, observing the results presented in this research, 
the clusters formed are an exceptionally good approximation to COVID-19 
statistics of virus severities in Mexican population, but we cannot conclude 
the clusters are related to COVID-19 without a validation process. So, the 
model was validated through the individual’s survey and resulted with a 
91.89% of accuracy based on those answers considering that that the an-
swers are not a clinical test result as Polymerase Chain Reaction (PCR). 

-
biguous because the person can be pre-symptomatic and has still not de-
veloped symptoms yet. In this manner, the accuracy of the CNN model 
would be much higher but for the mean time we can conclude that the 
clusters formed are related with COVID-19 due to the validation process; 
as well we can conclude that the causes of COVID-19 severities lie on hu-
man genetics so it may or may not potentially allow the virus to advance.
Finally, considering future work, it will be incorporating datasets from 

-
centages formed with help of data access of the human genome as well 
as clinical PCR tests or surveys of the population corresponding to those 
DNA data for model validation.
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Figure 2: Proposed CNN general architecture
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