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[TatpuoTusMm B rnodanbHOM nepcnektuse: Kaxxaplil TUI MaTpUOTU3Ma OTpa-
&KaeT 0COOEHHOCTH HAIIMOHAIBHBIX KYJIbTYP U LIEHHOCTEH.

Hampumep, B benapycu natpuoTu3M 4acTo aKIEHTUPYETCsl Ha CUIIBHOM I'OC-
yZapCTBE KaK CUMBOJIE €IMHCTBA U CTAa0MIBHOCTH. B TO BpeMsl Kak aMepuKaHCKUM
NaTPUOTHU3M JIENIaeT aKIIeHT Ha HHIMBUTyalIbHOUM CBOOO 1€, TpaBax U BO3MOKHOCTSIX
Ka)KI0r0 TpaXklaHuHa, (ppaHIry3cKuil (OKyCcHpyeTcsl Ha TPaKJaHCKUX ITpaBax U pe-
BOJIIOLIMOHHBIX Tpaauuuax. B CkaHIWHAaBCKUX CTpaHax MaTPUOTU3M 4YacTO BbIpa-
JKAETCs 4epe3 roOpAOCTh 3@ COLUAIBHBIC TOCTHKCHUS, TAKUE KAaK CUCTEMA 31paBo-
OXpPaHEHMs U BBICOKUN YPOBEHb JKU3HU.

Bnugane natpuoTu3Ma nposiBiasSeTCs B Pa3IUYHbIX aCIIEKTax )KU3HU — OT 00-
pa30BaTEIbHBIX IIPOrPaMM [0 IIOJUTUKU M DKOHOMHMKH. B IIKOJax BHEAPSIOTCA
YPOKHU MaTPUOTUYECKOTO BOCIUTAHUS, KOTOPhIE CIIOCOOCTBYIOT OCO3HAHHMIO CBOUX
KOpHEH, YBaXKEHHIO K TPAIULIUAM U (POPMUPOBAHUIO OTBETCTBEHHOCTH 3a CBOE OY-
nyuiee. B KynpTypHOU cdepe npoBOAATCS MEPONIPUSTHS, HalpaBJICHHbIEC HA MOITY-
JSAPU3ALUIO0 HAITMOHAIBHOTO MCKYCCTBA, TPAAULMN U UCTOPUYECKUX TOCTUKEHUMN.

Takum 00pa3oM, MaTpHOTU3M U HUCTOpUYECKAs MaMATh SIBJSIIOTCS Ba)KHEM-
MMM KOMIIOHEHTaMH, (pOPMHUPYIOMIMMH HAaIIMOHAJIBLHOE CAaMOCO3HAHUE, YKPETLIs-
IOLMMHU COLMAJIbHOE €IMHCTBO U CIIOCOOCTBYIOIIMMH YCTOMYMBOMY Pa3BUTHUIO 00-
niecTsa. MIX rapMOHMYHOE B3aUMOJEHCTBUE IIOMOTAET HE TOJIBKO COXPAHUTh HAllU-
OHAJIbHBIE LIEHHOCTH, HO M aIallTUPOBATHCS K BbI30BaM IJ100aln3alii, COXPaHss

CBOIO YHUKAJIBHOCTb U KYJIbTYPHOE MHOTOOOpa3ue.

The Role of Law and Ethics in the Functioning of Engineering

Biology: Lessons from the Second World War
Loiko A.l.

May 9, 2025 marks 80 years since the signing of the act of surrender by
representatives of the German command. This event meant the victorious
completion of the Great Patriotic War of 1941-1945 by the Soviet Union. On June
22, 1941, German troops treacherously invaded the territory of the Soviet Union
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(USSR). These troops had combat experience, since they were the ones who started
the Second World War on September 1, 19309.

The German command hoped for a quick victory. It did not allow the thought
of defeat and did not take into account the legal consequences of inhumane activities
in the occupied territories. The inhumane activities of the fascists were manifested
in the burning of villages, mass shootings of civilians, the creation of concentration
camps for Soviet prisoners of war and civilians, including children.

The cruelty of the German occupiers and their accomplices was so obvious on
the territory of the Belarusian Soviet Socialist Republic, which was part of the
USSR, that it gave grounds to claim genocide of the Belarusian people.

The Prosecutor General's Office of the Republic of Belarus came to this
conclusion based on the discovered mass graves of civilians shot by the German
occupation forces.

As a result, the already known list of burned villages and military burials was
supplemented by a significant number of burials dating back to 1941-1944 thanks to
search activities. Credit should be given to the state policy of the USSR in the field
of historical memory of the events of the Great Patriotic War. The memorialization
of the events of the Great Patriotic War became an applied implementation of
historical memory. Architects created unique projects dedicated to the heroism of
Soviet soldiers.

The Brest Fortress stands out in this infrastructure of historical memory. Here
the Soviet military garrison accepted the first battle with German troops. This battle
continued in complete encirclement in the deep rear. The Soviet people learned
about the feat of the heroes of the Brest Fortress thanks to S.S. Smirnov [1].
Konstantin Simonov wrote about the feat of Soviet soldiers on the Buinichi field
near Mogilev in his novel “The Living and the Dead” [2]. A memorial was created
on the field.

The center of Minsk is formed by the Victory Square memorial. This
memorial reflects the feat of Soviet soldiers, underground fighters and partisans. The

continuation of the memorial within the city limits of Minsk is the Museum of the
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Great Patriotic War, memorial plaques on buildings, monuments to Soviet soldiers,
a memorial site about the tragic fate of prisoners of the Jewish ghetto. Outside the
city limits of Minsk there is the historical complex “Stalin Line”, a memorial in
Trostenets, a memorial in Khatyn, the Mound of Glory. Historical memory of the
events of the Great Patriotic War in the individual and public consciousness of
Soviet people was reproduced by documentaries and feature films, songs, annual
military parades held in Moscow on May 9.

Fiction played a major role. Schools practiced schoolchildren's trips to the
locations of partisan detachments, as well as to memorial sites of burned villages
and their inhabitants. Such a practice integrated schoolchildren into the structures of
the collective memory of the Soviet people from childhood. An important role was
played by the legal assessment of the activities of the bearers of Nazi ideology and
doctors who used engineering biology technologies on prisoners of concentration
camps [3]. A legal assessment was made at the International Military Tribunal in
Nuremberg regarding twenty doctors.

The hearings took place from November 20, 1945 to August 20, 1947. Seven
doctors were sentenced to death and executed by hanging on June 2, 1948. The rest
received varying terms of imprisonment. The verdicts were based on the facts about
the research conducted by Nazi doctors, during which inhumane methods were used
and the principles of medical ethics were violated.

From December 25 to 30, 1949, the Khabarovsk trial was held in the case of
Japanese army servicemen accused of preparing and using bacteriological weapons
[4]. The actions of special detachment 731 were distinguished by particular cruelty
towards prisoners and civilians [5]. Japanese military doctors had permission from
the Japanese authorities to conduct inhumane research [6]. Prisoners of war and
civilians were used for these purposes [7]. Gross violations of medical ethics took
place [8]. After the facts of inhumane use of engineering biology against people were
discovered, the issue of banning biological weapons was updated [9].

As aresult, the Convention on the Prohibition of the Development, Production

and Stockpiling of Bacteriological, Biological and Toxin Weapons was developed
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[10]. The Convention entered into force on March 26, 1975. However, not all states,
including the United States, adopted the protocol providing for mechanisms for
mutual control. At the beginning of the 21st century, regulation of engineering
biology technologies is not limited to the framework of genetic engineering,
biotechnology and biodiversity.

The rapid development of synthetic biology and the active integration of
digital technologies contribute to the aggravation of issues related to ensuring the
security of biological data [11]. The growing number of users with access to
biological data complicates the possibilities of control [12]. This exacerbates the
problem of producing dual-use technologies and biological weapons using synthetic
biology and genetic engineering technologies [13].

Existing regulations in the field of protection of genetic information do not
cover all aspects of the security of hardware infrastructure and cloud software. The
importance of biological data in biosecurity issues is also not fully taken into account
within the framework of the Dual Use Research of Concern (DURC) policy. The
scope of regulation of this policy is limited to individual agents, which does not
entail regulation of new organisms created using synthetic biology.

Discoveries in the fields of biotechnology and synthetic biology contribute to
the growing attention to ethical issues related to the need to control interventions in
the genome, secret genetic information, as well as to the issues of taking into account
the legal and social implications of such research (Ethical, Legal and Social
Implications, ELSI). Public interest in biological ethics has grown significantly.
Biological ethics focuses on preventing the use of engineering technologies for the
purpose of creating biological weapons [14].

Biological ethics studies the value and normative issues raised by synthetic
biology. Ethical issues regulate research and production in the field of synthetic
biology in order to prevent harm, reduce risks and control conflicts of interest.

With the help of synthetic biology, scientists can program living organisms,

as well as control their development. Algorithms have been developed that can
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predict how changes in the DNA of a cell will affect its behavior. Algorithms can
also provide recommendations for future developments by bioengineers.

The active development of bioengineering technologies and work with the
genome of living beings raise concerns among scientists and consumers. The former
say that it is important to keep technology under control. And society suspects that
synthetic biologists are trying to modify nature.

The use of genome editing tools can lead to significant risks that are difficult
to predict at the current level of science. This is associated with the active
development of bioethics, as a set of principles and procedures that can be used as a
guide when developing legislative norms related to working with the genome and
medical interventions. The fundamental document is the Universal Declaration on
Bioethics and Human Rights, adopted by the UN in 2005.

In molecular biology, there are already standards for some types of data used,
for example, generally accepted standards for storing and exchanging gene
expression data, DNA sequences, and biological models. Standardization allows
saving time during research and increasing the accuracy of research results. But there
are no standards for most classes of biological functions, experimental
measurements, or operating conditions for bacterial strains.

Synthetic biology aims to create clear rules that biologists can use to increase
the reliability of synthetic systems and experiments on their creation. Synthetic
biology uses dual-use technologies. This means that it is used to create new types of
biological agents and biological warfare techniques.

The tools and techniques of synthetic biology include the synthesis and
sequencing of large fragments of DNA. An important role is given to the
development of a host system that carries a genetic toolkit for expressing the desired
genes of an engineered biological pathway, delivered by suitable vectors.
Transcription systems that do not deplete cellular resources are developed (synthetic
promoters and transcription factors). Genome modification tools are used
(CRISPR/Cas9 nuclease, zinc finger nucleases, TALE nucleases and mega

nucleases) with the involvement of computer technologies involved in basic



89

structural design and synthesis; in network design; in predicting behavior, function
and response.

Synthetic biology has already demonstrated capabilities in recreating
pathogenic viruses and pathogenic bacteria. It has increased the danger of existing
pathogenic bacteria and viruses to humans by increasing their virulence and ability
to overcome immunity. It has shown itself in the creation of pathogens that did not
exist in nature. It has developed the production of toxic chemicals or bio chemicals
using natural and artificial metabolic pathways.

Synthetic biology has demonstrated its potential in the production of toxic
substances through in situ synthesis, alteration of the human micro biome, and
modification of the human immune system. It modifies the human genome by
adding, deleting, or modifying genes, or through epigenetic changes that alter gene
expression and can be passed from parent to child during reproduction, spreading
genetic changes throughout the population.

Modern technologies of synthetic biology and mathematical modeling of
epidemics make it possible to construct a variant that, when exposed to a probable
immune response of the human body, will evolve towards greater contagiousness
and the ability to overcome immunity formed as a result of an already suffered
disease or vaccination. It is necessary not only to constantly monitor new dual-use
biotechnologies, but also to improve traditional and scientific methods for
monitoring their use, since the concept of a biological threat is being transformed.

It has become complex and includes elements from other areas unrelated to
biotechnology and the traditional understanding of engineering biology. Such
technologies include additive manufacturing based on 3D printing technologies; Big
Data analysis and artificial intelligence technologies; nanotechnology and materials
science, as well as automation of biological research and robotics.

Dual-use technologies have become the focus of close attention from the
scientific community and international experts, but this does not always contribute
to an accurate and balanced understanding of their potential in the context of ethical

issues. The convergence of new and emerging disciplines creates new areas of
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scientific knowledge that address the problem of non-proliferation of inhumane
biological technologies. This requires a balanced assessment in terms of both the
possibility of their dual use and the risk of excessive prohibition and negative impact

on further scientific and technological progress.
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dDyTyposaorus u ¢pusiocopus
Menvnux A.U., Jloiiko A.H.

®Oytyposnorus u pustocodus npeacTaBiIsIOT OO0 1Be NUCIUILTUHBI, KaXK1as
U3 KOTOPBIX BHOCUT YHUKAJIbHBIN BKJIaJ B Hallle TOHUMaHUE OyIyIIEro M Hallero
MecTa B HeM. PyTyposorusi 3aHUMAETCS MPEICKAa3aHUEM U aHAIU30M BO3MOKHBIX
CIICHApUEB PA3BUTHS OOIIECTBA, TEXHOJIOTUN U OKPYKAIOIIEH CpeJibl, OCHOBBIBASICh
Ha SMIIMPUYECKUX JTAHHBIX, aHAIMTUYECKUX MOJEIAX U TpeHaax. B To Bpems kak
¢unocopus ucciaenyer 0a3OBbIE BOIPOCHI CYIIECTBOBAHHUSA, CMbICIAa M STHKH,
HaIpaBJIsisi B3IJISAAbI HA TO, KAK Mbl BOCHPUHUMAEM U OCMBICIIIEM Oyyliee.

B ycnoBusix OBICTPO MEHSAIOLIErOCs MUpa, € HAyYHO-TEXHHMYECKHUI Mpo-
Ipecc U colralibHble TpaHC(HOPMaLIMU IPOUCXOAT ¢ OecpelieICHTHON CKOPOCThIO,
B3auMoJielicTBIE (DyTYypOJIoTun U GuiIocoPuu CTaHOBUTCS OCOOCHHO aKTyaIbHBIM.

@yTyposoru, CTpEMSCh MPEACKA3ATh IPSIAYIINE U3MEHEHHUS, CTAIIKUBAIOTCS C
TUYECKUMHU U SK3UCTEHLUATbHBIMU BOIIPOCAMU, KOTOPBIE TPEOYIOT GUI0COPCKOTO
OCMBICIICHUSL.

KaxoBbI HpaBCTBEHHbIE TPaHUIIBI TEXHOJIOTHI? KakoBbI TOCIeCTBUS 1151 00-
IIECTBA B CIy4yae pealn3alMM Te€X WU MHBIX (QyTYypUCTHUECKUX clieHapueB? Mo-
YKEM JIM Mbl CTPEMUTHCS K JKeJaeMoMy OyIyleMy, HE UTHOPUPYS YPOKH UCTOPUU?

®yTyposiorus — 3TO Hay4yHas U MEXIUCIMILUIMHApHAs 00JIacTh HCCIeI0Ba-
HUS, MIOCBSIIEHHAS] U3YYEHUIO OYyAyIIUX COOBITUNA, TEHICHLIUA U BO3MOXKHBIX CIIe-
HapUeB pa3BUTHUs OOIIECTBA, TEXHOJIOTHI, YKOHOMUKH U OKpYy:Karomien cpenbl. OHa
BKJIOYAET B ce0s aHAJIN3 TeKYUIUX TPEHI0B, TPOrHO3UPOBAHHE JIOJITOCPOYHBIX U3-
MEHEHUM U pa3pabOTKy CTpaTeruii 1uist agantaiuuu K HUM. OyTyposiorusi onupaercs
Ha JIaHHbIE U3 Pa3JIMYHBIX 00JIacTel 3HAHUM, BKIIIOYasl COLMOJIOTHIO, SKOHOMUKY,

9KOJIOTHH, TCXHUKY U APYIHC, a TaKKE MCIIOJB3YCT PA3JIMIHBIC METOJbI, TAKUC KAaK
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