BE3IEKA JKUTTEAISIBHOCTI, EKOJIOTIS I OXOPOHA 370POB’SI JITEM I MOJIO/I XXI CTOPTYYS:
CYYACHUI CTAH, ITIPOBJIEMH TA IEPCHEKTUBA

UDC 575.176+378.172+608.1

Vitalii Moskalov, Iryna Kadenko, Olena Dekhtiariova

PERSONAL GENOMIC PASSPORT:
HEALTH BENEFITS AND ETHICAL RISKS

YV cmammi euceimneni 0ocseHeHHs CYYACHOI MONEKYIAPHOI Oionozii, wo
jgexcams 8 OCHO8I KOHYyenyii 2eHomnoi nacnopmusayii. 062060peHi Hanpsamu
BUKOPUCMAHHS YbO20 [THCIMPYMEHMY 8 300P08 ‘A30eperceHti, MeOUYyuHi ma oceimi.
Pozenanymi nepesacu yvoco incmpymenmapiro y epynax Oimeu ma nionimkis.
Ilposeoeno o062060pennsi ma OYIHKY pusuKkie 8i0 6HNPOBAONCEHHSI 2EeHOMHUX
nacnopmis.
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The article highlights the achievements of modern molecular biology, which
are the basis of the concept of genomic passporting. Areas of use of this tool in health
care, medicine and education are discussed. It was considered advantages of this
toolkit in groups of children and adolescents. A discussion and risk assessment of the
implementation of genomic passports was conducted.
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The accumulation of data on the genetic causes of diseases raises the question
of the possibility of characterizing an individual as a set of predispositions and
issuing personal genomic passports. Such a system would reduce the risks of
developing diseases or promptly apply gene therapy to eliminate them in different
age groups from newborns to the elderly. The genomic passport system can be
especially useful for children and adolescents, since during this period cognitive and
physiological functions are formed. At the same time, genomic certification carries
risks that are primarily ethical in nature. At a discussion at the Belgian Public Health
Research Institute Sciensano, two main problems were postulated in the issue under
consideration: ontological vulnerability (information about predisposition to diseases
reminds people of constant risk) and situational vulnerability (for example,
discrimination causing psychological and economic harm) [1].

Genomic passportization aims to develop personalized medicine. Personalized
medicine uses the concepts of the genetic and environmental basis of disease to
individualize prevention, diagnosis, and treatment. It should be noted that decoding a
personalized genome using next-generation sequencing (NGS) technologies often
relies on traditional genetic approaches. Genomic studies have made it possible to
establish the causes of monogenic diseases such as hemophilia, cystic fibrosis, and
breast cancer. These diseases are still included in the prenatal skinning program, so
their inclusion in the genomic passport is less controversial today. Today it is
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becoming obvious that non-synonymous mutations not only in exonic regions, but
even in introns can lead to diseases due to disturbances in the regulation of gene
activity. This is relevant for diseases such as prothrombin disorders, schizophrenia or
colon cancer. The importance of a personal genetic passport also lies in the fact that
the cause of a disease can often be imprinting, de novo germline mutations and
epigenetic mechanisms of inheritance, which are not easy to identify using classical
genetic methods and require the use of other omics in addition to genomics [2].

Precision medicine for monogenic, oligogenic, multifactorial and infectious
diseases is based on the effective application of NGS technologies in combination
with modern analysis algorithms and genetic user concepts of expression and
penetrance. Much of this approach relies on whole exome sequencing (WES), which
Is used to conduct mass screening of structural and regulatory genes to determine the
allele frequencies of disease-associated polymorphisms in different populations and
thus detect pathogenic genetic changes (mutations or polymorphisms) that contribute
to the emergence of faulty protein sequences [3].

A public health research biobank Michigan’s BioTrust for Health together with
Private Access™ pilot tested a dynamic simulation of informed consent for the use of
residual dried bloodspot (DBS) cards from newborn screening. Over 50% of the 187
pilot testers indicated their willingness to create an account if the simulation were to
go live and recommend it to others [4]. This circumstance allows us to count on the
approval of society for genomic passportization, which can be implemented on a
voluntary basis.

It should be noted separately that a genomic passport can reveal a person’s
abilities, since behavioral science has already made progress in establishing the
genetic cause of intellectual, psychological, and behavioral characteristics. This
brings new opportunities and new risks. It is very important to determine the vectors
of personality development when the person himself finds it difficult to determine
them, but everything should be done to avoid predictivity in this matter [2].

Increased interest in genomic passporting caused by COVID-19 pandemic.
There is a group of people who are genetically resistant to the virus. They do not get
sick in moderate or severe form, but can be latent carriers of the disease. Others, on
the contrary, are highly susceptible to this disease. This circumstance should be taken
into account when planning anti-epidemic measures. Therefore, mass genomic
passportization can help reduce mortality from epidemics and pandemics [5].

Thus, genomic passporting based on the mass application of next-generation
sequencing technologies can provide convenient and useful tools for the public health
system. This approach can be used in career guidance and when choosing a
profession. These tools can be especially important when working with children and
adolescents, both from a medical perspective and in the educational process. This
approach allows you to maintain health, which is the basis of its benefits. At the same
time, it also carries risks. Thus, a person, knowing about the possibility of getting a
fatal and incurable disease, can increase the likelihood of its development through
psychosomatic mechanisms. When using genomic passporting to determine abilities,
there is a risk of excessive predetermination of a person’s fate. Another tangible risk
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Is the danger of leakage of information about a person and their stigmatization.
Therefore, genomic passporting is an important element of public health and
education, but its successful implementation requires assessment and minimization of
risks.

REFERENCES

1. Mayeur C., Mertes H., Van Hoof W. Do genomic passports leave us more
vulnerable or less vulnerable? Perspectives from an online citizen engagement
Humanities and Social Sciences Communications. 2023. Vol. 10, No. 1. P. 1-9.

2. Offit K. Personalized medicine: new genomics, old lessons. Human
genetics. 2011. Vol. 130. P. 3-14.

3. Thiel D. B. et al. Testing an online, dynamic consent portal for large
population biobank research. Public Health Genomics. 2015. Vol. 18., No. 1. P. 26—
39.

4. Glotov O. S., Chernov A. N., Glotov A. S. Human exome sequencing and
prospects for predictive medicine: Analysis of international data and own experience.
Journal of Personalized Medicine. 2023. Vol. 13. No. 8. P. 1236.

5. Gyngell C., Savulescu J. Ethics of genomic passports: should the
genetically resistant be exempted from lockdowns and quarantines? Journal of
Medical Ethics. 2022. Vol. 48., No. 10. P. 689-694.

YK 351.741:159
Bagum bab6enko, Jliiisa €snoxkumosa, €sren Kopax

J1O IUTAHHHS HAJJAHHA ICUXOJOITYHOI JOIOMOT'!
B OKPEMUX EKCTPEMAJIBHUX CUTYANIAX

YV cmammi sidobpadsiceno axmopu, sKi éniusaiome Ha CMAH AOOUHU, ULO
ONUHUNACA ) CKIAAOHIU excmpemanvuitl cumyayii. Poszensinymo okpemi numarHsi
HAOAHHA NCUXON02IYHOI donomozu. Pozkpumo nioxio 0o opeawizayii i 3micmy
HAOAHHS NEPULOi NCUXON02TYHOT OONOMO2U.

Knrwwuosi cnosa: nwoounma, excmpemanvHa cumyayis, nepuia NCUXOJO2IUHA
oonomoea, cmpec, 3ax00uU nepuLoi NCUX0N02I4HOI 00ONOMO2U.

The article reflects the factors that affect the condition of a person who finds
himself in a difficult extreme situation. Separate issues of providing psychological
assistance are considered. The approach to the organization and content of
psychological first aid is revealed.

Key words: person, extreme situation, psychological first aid, stress,
psychological first aid measures.
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