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1. Abstract

Biologia sintetica reprezinta o sintezd intre ingineria bio-moleculard si cercetarea
fundamentald in domeniul genomicii la care se adauga o componenta de tehnologie informatica,
fiind asadar o abordare transdisciplinard a viului si a informaticii pentru a putea crea sisteme
biologice care nu apar in mod natural, precum si pentru a reproiecta sistemele biologice
existente. Acest domeniu, in curs de dezvoltare, prezintad o serie de oportunitati de abordare a
problemelor etice in mod proactiv, pentru a fi prevenite disfunctii ale sistemelor naturale si
eventuale implicatii ale acestor posibile disfunctii asupra intregii biodiversitati a ecosistemelor
vii §1 umane.

2. Cuvinte cheie

Biologia sintetica, biotehnologie, bioetica, ontologie, epistemologie, biologie sistemica,
ecoetica, etica predictiva, Antropocen, tehno-optimism, tehno-pesimism.
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4. Motivatia cercetarii

Pentru a putea intelege complexitatea problematicii filosofice ridicata de biologia
sinteticd, am preferat sa prezentam cat mai sistematic conceptul de biologie sintetica, inclusiv
istoricul acestuia si dezvoltdrile tehnologice ce deriva ca aplicatie a biologiei sintetice, pentru
a ne putea concentra apoi pe evaluarea literaturii filosofice in domeniu — absolut insuficienta
pentru a putea considera cd problema biologiei sintetice este tratatd pe masura implicatiilor
umane pe care aceastd tehnologie le are.

In aceastd teza am ales sd ne mentinem cat mai aproape de literatura deja existentd in
domeniu, datoritda dificultatii de intelegere a terminologiei specifice biologiei sintetice si a
noutdtii domeniului, care il face relativ greu de receptat, chiar pentru filosofi ai stiintei cu
experientd in domeniu, dar care nu sunt familiarizati cu specificul literaturii de specialitate.
Pornind de la ideile preluate critic din literatura, vom formula o serie de consideratii originale
cu privire la o posibilitatea existentei unei filosofii a biologiei sintetice si vom dezvolta
urmatoarele directii de filosofare asupra biologiei sintetice si anume: perspectiva ontologica,
epistemologica, perspectiva etica si perspectiva antropologica.

5 .Prezentarea pe scurt a capitolelor tezei.
INTRODUCERE

Odata cu dezvoltarea biologiei sintetice se ajunge literalmente la baza vietii insasi, ceea
ce duce la aparitia unor preocupari referitoare la implicatiile faptului cd omenirea ajunge ,,sa se
joace de-a Dumnezeu” pe de o parte, iar pe de altd parte, sa fie exprimate in mod pragmatic
ingrijorari care vizeaza brevetarea unor sisteme moleculare sau tehnologii genetice prin a caror
protejare sa fie create inechitati structurale majore cu implicatii in biologie, medicind, productia
de energie, biomateriale etc.

Biologia sistemelor, impreund cu biologia sinteticd, reprezintd doud perspective
stiintifice abordate interdisciplinar in scopul cresterii capacitatii de cunoastere si control al
sistemelor vii.

Cercetarile lui Craig Venter in biologia sinteticd s-au concentrat pe crearea vietii
artificiale. De la acest obiectiv se extinde crearea unei tehnologii vii pentru utilizare pe scara
larga.

Capitolul I.
Clarificari conceptuale si istorice referitoare la biologia sintetica

I.1. Clarificari terminologice cu privire la biologia
Biologia sintetica constituie o arie de cercetare stiintifica si dezvoltare tehnologicad, la

intersectia dintre biologie si tehnologie (bioinginerie), al cdrei scop este dezvoltarea unor
sisteme vii.



O definitie unanim acceptatd in cadrul Uniunii Europene a biologiei sintetice considera
ca aceasta este o abordare simultan stiintifica, tehnologica si inginereascd, care faciliteaza
proiectarea, crearea si respectiv modificarea de material genetic in organismele vii.

I.2. Scurt istoric al biologiei sintetice

Primul succes major al biologiei sintetice ce a deschis si primele reactii de natura
filosofica si etica cu privire la aplicatiile acesteia precum si la pretentiile sale de a modifica
radical tehnologia dar si lumea in care trdim a fost crearea de catre Craig Venter a unei celule
cu genom sintetic. Noua celula sintetica a fost capabild de autoreplicare, fiind astfel considerata
pe deplin viabila si vie.

I.3. Aplicatii de ordin tehnologic ale biologiei sintetice

Aplicatiile de ordin tehnologic ale biologiei sintetice includ o larga varietate de domenii
ce constituie prioritati pentru economia globald, fie ca ne referim la aplicatiile din medicina si
tehnologiile medicale, la cele din industria chimica si din ecologie, fie la cele din domeniul
biosecuritatii, a industriei alimentare.

I.4. Biologia sintetica din perspectiva filosofica

Desi tema este, consideram noi, de actualitate si de interes pentru filosofia stiintei in
general si filosofia biologiei 1n special, dar si pentru etica tehnologiilor, literatura de specialitate
filosofica care sa abordeze problemele teoretico-epistemice, ontologice si etice ridicate de
biologia sinteticd este extrem de limitatd, filosofii nerdspunzand inca in numar mare invitatiei
de a problematiza semnificatia pentru om si umanitate a biologiei sintetice.

L.5. Transumanism si biologie sintetica

Tehno-optimistii considera cd noua tehnologie va imbunatiti rasa umana, ca progresele
tehnologice in geneticd si inginerie genetica vor duce la o durata de viata mai lunga si la oameni
mai sandtosi.

La randul lor, tehno-pesimistii pun in discutie alterarea conditiei umane prin tehnici
invazive de editare genetica - cum este si cazul celor utilizate In scopul bioameliorarii morale,
prin editarea unor gene care controleaza agresivitatea.

1.6. De la biotehnologii la biologia sintetica din perspectiva sociologiei cunoasterii

Perceptia publica cu privire la dezvoltarea biologiei sintetice, entuziasmul ori frica
sociald pe care acest nou domeniu il/0 aduce cu sine, este cercetat intr-un numar relativ mic de
studii de sociologia cunoasterii.

Consideram ca migrarea unor largi arii a ceea ce reprezinta biotehnologii traditionale
spre biologia sintetica semnifica faptul ca, in perceptia specialistilor din domeniu, tehno-
optimismul depaseste cu mult tehno-pesimismul in ceea ce priveste biologia sintetica.

Consideram de asemenea cd o serie de tehnologii sunt redenumite ca biologie sintetica,
deoarece exista o stare de anomie in reglementarea limitelor cercetarii pe celule sintetice.



I.7. Concluzii la capitolul I

Consideram ca biologia sintetica reprezintd o noud etapa In reconstructia biologica a
sistemelor vii fata de tehnologiile actuale care implica hibridarea. Cercetarile din biologia
sintetica urmaresc mecanismele moleculare ale vietii.

Capitolul I1.
Perspectiva ontologica asupra biologiei sintetice

Din perspectiva ontologica, trebuie sa ne referim in primul rand la abordarea acestui
domeniu ca fiind simultan una teoretica si aplicativa, cercetarea inginereasca contribuind la
cercetarea fundamentala si invers.

I1.1. Biologia postdarwiniana

Salthe, introducand conceptul de biologie postdarwiniana, arata cad ,,dezvoltarea, nu
evolutia, ar putea fi considerata cadrul teoretic central al biologiei”.

[1.1.1. Teoria structuralista a dezvoltarii speciilor

Critica adusa ideii de evolutie a speciilor, in cheie structuralista, nu vizeaza o alternativa
creationista ci, mai degrabd, pune sub semnul intrebarii perspectiva strict functionalista a teoriei
lui Darwin, conform careia supravietuieste exemplarul cel mai adaptat. Din punct de vedere al
unei viziuni filosofice postmoderne, teoria evolutiei speciilor este criticabild, Intrucat este
fundamentata pe o presupozitie — aceea cd dezvoltarea complexitatii are un sens evolutiv, adica
unul de la inferior la superior.

I1.1.2. Teoria designului inteligent

O a doua directie critica fatd de teoria evolutiei speciilor, de asemenea neacceptata de
mainstream-ul biologiei, dar cu semnificatii importante din punct de vedere filosofic, o
reprezinta teoria designului inteligent.

Nu sustinem o perspectivd postdarwiniana, de forma celei a designului inteligent, ca
fiind aplicabila lumii vietii, dar consideram ca o astfel de perspectiva va putea fi invocatd de o
civilizatie postumana, la momentul in care raspandirea biologiei sintetice si eventual chiar
acelei artificiale face foarte transparenta diferenta intre natura si artefact, intre viu si neviu.

I1.2. Perspectiva postmoderna a postadevarului

Filosofii postmoderni ai stiintei atacd viziunea stiintifica traditionala asupra lumii si
submineaza ,,adevarurile stiintei”, pornind tocmai de la contestarea imperialismului teoretic al
unora dintre constructiile teoretice care fundamenteaza mainstream-ul - cum este si cazul teoriei
darwiniene.

I1.2.1. Natura postdarwiniana a biologiei sintetice

Revenind la biologia sinteticd, natura postdarwiniand a acesteia are la baza
intentionalitatea umana si designul artificial prin care se urmareste crearea de noi specii. Prin
design biosintetic, aceste specii au un scop in naturd — de a gestiona sau produce substante
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necesare in primul rand speciei umane si de abia in al doilea rand pentru mentinerea
biodiversitatii.

I1.3. Repere ontologice privind biologia sintetica

Din punct de vedere ontologic, ne intereseaza sa raspundem la intrebarea ce fel de fiinte
sunt organismele sintetice? L.Coyne Incearca sa propund un raspuns la aceastd intrebare prin
comparatia dintre organismele modificate genetic si masini, care sunt comparate ulterior cu
organismele naturale.

I1.4. Perspectiva epistemologica asupra biologiei sintetice

Perspectiva epistemologica asupra biologiei sintetice este chemata in primul rand sa
raspunda la Intrebarea daca aceasta reprezintd o stiintd propriu-zisd, avand ca subiect viata
artificiald, sau o dezvoltare tehnologica avansata — corelatd cu tehnologiile computationale.

I1.5. Biologia sistemica — fundament epistemic al biologiei sintetice

Suntem de acord ca aceasta disciplind este una tehnologic constructiva, dar considerdim
ca lipsa unui aparat teoretic nu o decredibilizeaza ca stiinta, decat atunci cand ideologicul
dicteaza asupra epistemologicului. Sistemul teoretic este preluat din geneticd, din biochimia
moleculara si, mai ales, din biologia sistemica. Asadar vorbim de o pereche epistemica compusa
din biologia sistemica, coroboratd cu stiinta complexitatii si, respectiv, cu biologia sintetica
propriu-zisa, care reprezintd latura tehnologica a acestei discipline duale.

I1.6. Teoria complexitatii si a haosului in epistemologia biologiei sintetice

Biologia sistemelor analizeazd, modul in care sistemele vii interactioneaza intre ele,
formand structuri din ce in ce mai complexe, precum si modul in care aceastd complexitate
devine caracteristicd unui organism, facandu-1 sa difere de constituentele sale organice, dar si
de cele anorganice, precum si modul in care sistemul viu se distinge de constituentii sai,
integrand un nou nivel de complexitate ca dimensiune constructiva.

IL.7. Informatie versus topologie in biologia sistemica

O serie de teoreticieni pun accentul pe proprietatile de tip topologic ale structurilor vii,
in detrimentul celor mecaniciste, sugerand ca, la nivel celular si intracelular, activarea genelor
tine mai degraba de topologia genei in structura vie decat de caracteristicile biologice ale
acesteia.

I1.8.Epistemologic versus tehnologic in biologia sistemica si biologia sintetica

Cea mai cunoscuta dezvoltare a biologiei sintetice utilizatd pe scard larga in ultima
perioada o constituie vaccinul sintetic ARN mesager impotriva Covid -19. ARN-ul mesager,
odatd patruns in celuld, genereaza sinteza unei proteine similare celei virale, stimuland astfel
sistemul imunitar sa recunoasca mecanismele de sinteza proteica virale, precum si fragmente
genetice ce pot fi atribuite genomului viral, ,,antrenand” sistemul imunitar sa reactioneze la
pattern-uri genetice similare, inclusiv la cele virale.



I1.9. Clasificarea tehnologiilor in biologia sintetica

O’Malley si colaboratorii propun o clasificare a tehnologiilor utilizate in biologia
sintetica dupa criteriul implicatiilor genetice utilizate in designul tehnologic: dispozitive bazate
pe modificari la nivelul ADN, inginerie genetica si celulard bazatd pe interventii in genom,
precum si crearea de protocelule.

I1.9.1. Dispozitive si tehnologii bazate pe modificarea ADN

Dispozitivele si tehnologiile bazate pe modificarea ADN mai sunt numite si perspectiva
inginereascd asupra biologiei sintetice si pun accentul pe explorarea modului in care
componente distincte din punct de vedere functional si interschimbabile structural pot fi
proiectate intr-o manierd modulara si implementate in proiecte tehnologice largi, care vizeaza
atat biocomponente cat si structuri nebiologice integrate.

I1.9.2. Inginerie genetica si celulara bazata pe genom

O serie de teoreticieni considera ca genomul in sine nu reprezinta o structura vie, el fiind
echivalentul unui sard drive din informatica pe care sunt stocate informatiile — genetice in cazul
genomului —, dar care nu are o functionare de sine stititoare si care trebuie activat de un
mecanism de citire care are propria structurd si memorie celulara.

1.9.3. Crearea de protocelule

Directia epistemologica si tehnologica ce vizeaza crearea de protocelule are ca obiectiv
constructia unor aproximari ale celulelor vii, care insd nu existd in natura in respectiva forma.
In cadrul acestei directii epistemologice este vizatd obtinerea unor raspunsuri la intrebari de
naturd filosofica de tipul ,,ce este viata?” — care este transferata din sfera ontologiei in cea a
filosofiei stiintei, unde apare sub forma identificarii ,,cardmizilor fundamentale ale vietii”.

I1.10. Clasificarea tehnologiilor biologiei sintetice dupa tipul de practica utilizat

O alta clasificare a tehnologiilor apartinand biologiei sintetice este realizatd de Deplazes
dupa criteriul tipului de practica bioinginereascd pe care se bazeaza:bioinginerie, genomica
sinteticd,biologie sintetica protoceluld, biologie moleculard nenaturala.

I.11. Catre o biologie a obiectelor construite

Pentru O’Malley, una din cele mai importante caracteristici ale biologiei sintetice este
aceea ca se trece de simpla modelare a sistemelor biologice ce devin obiecte complet
constructibile. Din punct de vedere epistemologic, biologia sintetica ridica o serie de discutii
referitoare la posibilitatea unei metodologii distincte, care sa unifice analiza cu sinteza intr-o
singurd practicad de cercetare tehnologicd, iar din punct de vedere ontologic ridica intrebari
referitoare la relatia dintre viu si neviu, biologic versus sintetic, dintre masina si organism.



1.12. Biologia sintetica — constructie epistemologica asupra designului vietii

Intelegerea biologiei ca design aplicat asupra vietii insasi poate fi considerata o viziune
reductionistd, intrucat Intreaga complexitate evolutiva este redusd la un proiect vitalist, ca si
cum viata insdsi ar avea un scop si acesta ar fi sa existe si sa se multiplice.

I1.13. Concluzii la capitolul al II-lea

Tentatia biologiei sintetice de a se constitui Intr-o stiintd postdarwiniana, prin inlocuirea
evolutiei naturale cu cea sinteticd, face ca aceasta stiintd sa fie prin excelentd un produs al
gandirii de tip postmodern.

Caracterul de stiinta specifica erei postmoderne al biologiei sintetice este dat, pe de o
parte, de eclectismul teoretic si aplecarea excesiva asupra tehnologicului si, de asemenea, de
multitudinea de metode utilizate in cercetarea tehnologica.

Capitolul III.
Perspectiva etica asupra biologiei sintetice

II1.1. Riscuri etice legate de biologia sintetica

Introducerea noilor tehnologii poate aduce beneficii insemnate pentru societate si in
acelasi timp poate fi sursa unor riscuri semnificative. Eticienii, dar si cercetatorii din fiecare
dintre domeniile implicate in dezvoltarea tehnologiilor de varf, au depus eforturi semnificative
pentru evaluarea, intelegerea, cartografierea si gestionarea acestor riscuri.

I11.2. Dileme etice legate de utilizarea biologiei sintetice

Preocupdri etice cu privire la implantarea de ADN sintetic in celule umane trebuiesc
ridicate mai ales atunci cdnd vorbim de patrimoniul genetic al umanitatii dar si de riscurile
atasate bioameliorarii morale. Unul dintre cele mai importante riscuri ale bioameliorarii morale
este acela al interventiei involuntare nu doar asupra capacitdtii deliberative ci si asupra celei
volitive.

I11.3. Principiismul etic in evaluarea tehnologiilor derivate din biologia sintetica

Principiismul etic preluat din opera lui Beauchamp si Childress Inglobeaza astfel de
principii, cum ar fi: principiul beneficientei, al non-vatamarii, al respectului fati de autonomie
si cel al echitatii.

In etica mediului, principiile bioeticii pot constitui un ghid cu privire la modalitatea de
raportare la naturd a cercetdtorului din stiintele biomedicale.

II1.4. Catre o etica predictiva in domeniul biotehnologiilor

Argumentele pentru o etica predictiva — chiar daca nu este numita ca atare - aduse de
Julien Savulescu si colaboratorii acestuia vizeaza constructia unor cazuri ipotetice, cum este
cel al unei structuri de calcul syn-biotice, care are la baza tesut neural uman si care isi
revendicd drepturi civile. Desigur, aceastd situatie nu este una curentd, biologia sinteticd de



pana la acest moment intervenind doar asupra unor structuri virale sau a unor tesuturi vii de
complexitate redusa.

IIL.S. Etica biologiei sintetice — la confluenta dintre ecoetica si tehnoetica

Incercarile de a propune o etici care si se adreseze in mod particular biologiei sintetice,
date fiind particularitatile acestei noi ramuri ale stiintei si tehnologiei au fost in general realizate
din perspectiva eticii cercetarii stiintifice, creandu-se astfel modele de buna practica si coduri
etice pentru profesionistii din domeniu sau, respectiv, lucrdri care trec in revista problemele
etice ce pot apdrea in viitor.

II1.5.1. Ecoetica biologiei sintetice

Intelegerea impactului activitatii umane asupra mediului inconjuritor si a riscurilor
pentru umanitate dar si pentru diversele ecosisteme au facut ca etica mediului — ecoetica — sa
fie o componenta importantd a agendei publice, chiar dacd de multe ori reprezentantii diverselor
miscari ecologiste nu se refera la actiunile lor in termeni de etica.

I11.5.2. Ecoetica antropica

Etica mediului centratd pe om — supranumitd si ecoetica antropica — reprezintd mai
degraba o serie de preocupari de ecologie referitoare la impactul modificarilor de mediu asupra
fiintelor umane.

Din perspectiva biologiei sintetice, aplicarea acestei forme de ecoetica ar reprezenta
permisiunea de a crea sisteme vii care sa aiba ca scop producerea unor efecte directe si imediate
asupra unor indivizi umani sau a unor comunitati.

II1.5.4. Ecoetica centrata pe viata (pe ecosistem)

Etica centrata pe ecosistem sau asa-zisa ecoeticd centrata pe viata include, aldturi de
protectia diverselor arealuri aflate in stare de risc sau chiar de distrugere completa - din cauza
poluadrii - si ecosistemele ca intreg, adica inclusiv resursele minerale si cele naturale atunci cand
acestea sunt considerate ca parte din sistem.

[I1.5.5. Ecoetica holista

Adevarata etica ecologica o reprezintd perspectiva holistica asupra mediului.

Pentru adeptii holismului ecologic, sunt semnificative biosfera ca intreg dar si
ecosistemele care o compun, afirma J. Baird Callicott. In cazul perspectivei holistice, se acorda
semnificatie etica interactiunilor care apar intre ecosisteme alaturi de valoarea morald fata de
care este indreptatita fiecare specie.

I11.6. Abordarea bioetica a biologiei sintetice

Biologia sinteticd poate fi abordatda din perspectivd bioeticd In conformitate cu
principiile formulate de Beauchamp si Childress. Aceste principii sunt: principiul beneficientei,
cel al non-vatamarii sau al non-maleficientei, cel al respectului fatd de autonomie si al dreptatii
precum si cel al echitatii.
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I11.7. Raportul Comisiei de Bioetica a Presedintiei S.U.A. cu privire la biologia sintetica

Comisia de Bioetica a Presedintiei S.U.A. cu privire la biologia sinteticd a publicat, in
anul 2010, raportul numit New Directions. The Ethics of Synthetic Biology & Emerging
Technologies.

II1.7.1. Principii utilizabile in evaluarea etica a tehnologiilor emergente

Acest raport identifica o serie de criterii care pun 1n evidenta implicatiile sociale ale
biologiei sintetice. In randul acestora sunt enumerate: beneficiul public, administrare
responsabild, libertate si responsabilitate intelectuald, dezbatere democraticd,.dreptate si
echitate.

II1.7.2. Recomandari ale Comisiei cu privire la evaluarea etica a tehnologiilor emergente

In cadrul Raportului au fost prezentate o serie de directii de urmat pentru evaluarea etici
a tehnologiilor emergente, inclusiv a celor derivate din biologia sintetica,

Membrii Comisiei de Bioetica a S.U.A. considera cad ar trebui formulate o serie de reguli
si criterii pentru distributia echitabild atat a beneficiilor, cat si a riscurilor utilizérii biologiei
sintetice.

I11.8. Concluzii la capitolul al III-lea

Domeniul biologiei sintetice, aflat In plind afirmare, reuseste sa polarizeze energiile
publice — atat ale cercetatorilor propriu-zisi cat si ale filosofilor, sociologilor si policy maker-
ilor. Nu existd inca o perspectiva filosofica si etica care sa valorifice atat latura ecologica cat si
cea referitoare la etica cercetarii, si care sa fie adecvatd pentru analiza tehnicd a unor astfel de
tehnologii.

Discursul etic referitor la aceastd stiintd, chiar daca este exprimat intr-o forma
tehnicizata, ar trebui sa fie in masurd sa permita depdasirea fricii sociale legat de aceastd noud
tehnologie si mai ales de implicatiile tehnologice ale acesteia.

Capitolul IV.
Perspectiva antropologica asupra biologiei sintetice

IV.1. Biologia sinteticA — marker al Antropocenului

Prin termenul antropocen intelegem aceasta perioada din istoria planetei noastre, in care
umanitatea reprezintad influenta dominanta asupra mediului si a climei.

De aceea considerdam biologia sintetica un semn distinct al Antropocenului, deoarece
aceste tehnologii ar putea avea capacitatea de a extinde influenta dominanta a umanului asupra
biologicului, pana la un nivel extrem de profund — cum este cel al genelor. Prin acest proces de
transformare a vietii in artefact, umanitatea 1si extinde influenta asupra viului, aspect pe care il
putem numi drept marker al Antropocenului.

IV.2. Reglementiri referitoare la organismele syn-biotice

Scopul cercetarilor lui Craig Venter a fost acela de a crea sisteme vii din materiale
biologice ne-vii si parti componente ale unor structuri vii existente in afara acelor structuri. In
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teorie, organismele syn-biotice ar putea fi construite pornind de la materiale biologice existente,
in baza de date si fragmente genetice apartinand Fundatiei BioBricks.

Preocuparile vizand reglementarea etica dar si cea juridica includ o posibila utilizare in
scop de terorism a produselor obtinute prin biologie sintetica sau chiar prin inginerie genetica.

IV.3. Tehno-optimism si tehno-pesimism vis-a-vis de biologia sintetica

E. O. Wilson aratd distinctia intre tehnologiile care afecteazd mediul si cele care
prezerva biodiversitatea. Biologia sinteticd este inclusd 1n randul celor din urma, autorul
considerand cd anumite tehnologii derivate din biologia sintetica si chiar produse ale biologiei
sintetice pot promova biodiversitatea, de exemplu atunci cand anumite organisme sintetice sunt
create pentru a consuma deseurile petroliere din mari si oceane.

IV.4. Artefactul si artefactizarea naturii

Din punctul nostru de vedere, era sinteticului reprezintd punctul culminant al
Antropocenului. Spre exemplu, biologia sinteticd a generat speranta readucerii la viatd a unor
specii disparute, idee deja familiard publicului din seria de filme Jurassic Park.

Antropocenul ar reprezenta, de fapt, o perioada in care procesele fundamentale ce au loc
la nivelul intregii naturi sunt reproiectate inginereste, aparind noi ramuri ale stiintei si
tehnologiei precum biologia sinteticd, ingineria climatica, nanotehnologia.

IV.5. Perspectiva culturala asupra biologiei sintetice

Din punct de vedere culturologic, filosofia biologiei sintetice ar putea fi redusa o serie
de marginalii asupra unei culturi a ne-naturalului. Nu este vorba aici de o cultura a artificialului
sau a artefactului, asa cum acestea sunt intelese de cdtre postmoderni, pornind de la amprenta
antropica asupra lumii, ci chiar de artfefactizarea naturii.

IV.6. Natura sintetica si proprietatea intelectuala

In momentul in care numirul entitatilor biologice sintetice va fi semnificativ, vom putea
vorbi de o natura imbunatatita sau de o natura sintetica. Aceasta natura sinteticd coexista cu
naturalul, Tmbogatit prin diverse tehnologii, fiind vorba astfel de o natura 2.0. Vorbim practic
de un alt nivel al naturalului, intrucat — desi de origine sinteticd — aceste organisme functioneaza
dupa legile naturii pana la punctul in care interventia sintetica genereaza o serie de noi procese
biochimice, inexistente anterior in natura. Vorbim astfel de evolutie dirijata.

IV.7. Biologia sintetica — 0 noua revolutie copernicana

T. Saukshmya si A. Chughinsista atrag atentia asupra valorii economice a biologiei
sintetice, ca si asupra potentialului sdu transformator in majoritatea ariilor cunoasterii actuale.

Este insd ignoratd perspectiva social-fenomenologicd a acestor tehnologii, care ar
necesita o viziune etica care sa treaca dincolo de individualismul postmodern, considerdm noi,
catre un model al unei constiinte a responsabilitatii morale.

I'V.8. Biologia sintetica ca stiinta deschisa — open science

Existd la ora actuald o ampla competitie intre modelul stiintei deschise — care include si
ideea de surse ale cunoasterii accesibile tuturor (open source) — cu paradigma protejarii
12



informatiilor si a tehnologiei. Putem vorbi astfel de ideea de stiintd deschisa in biologie — open
biology —in numele careia a fost dezvoltat Registrul partilor biologice standard de cétre fundatia
BioBricks, constituitd in cadrul Institutului de Tehnologie din Massachusetts.

Modelul open access reprezinta o initiativa etica de utilizare a tehnologiilor pe baza unei
cooperdri deschise si accesului liber la tehnologii.

IV.9. Tehno-optimismul si tehno-pesimismul - doua abordari ale biologiei sintetice

Putem identifica doud perspective de analiza etica a biologiei sintetice din perspectiva
analizei risc/beneficiu: perspectiva tehno-optimista, care considera ca biologia sintetica este
necesard si nu doar acceptabild si respectiv cea tehno-pesimistd, conform careia biologia
sinteticd nu este nici necesara nici acceptabil.

IV.10. Neuralink si viata umana ca artefact

O altad tehnologie vine sa transforme viata umana in artefact, prin instituirea unei legaturi
comunicationale intre creierul uman si inteligenta cibernetica.

La acest moment, in stadiu experimental se afla doar proiecte de cercetare pentru
Neuralink, care vizeaza latura colectivd a disfunctiilor neurale — fie motorii, fie senzoriale —
nefiind 1nsa aprobata utilizarea acestei tehnologii in scopul imbunatatirii conditiei umane
(human enhancement). Astfel de organisme sintetice combinate cu A.I. ar putea fi considerate
o umanitate 2.0 sau un moment de singularitate antropologica.

IV.11. Concluzii la capitolul al IV-lea

Asa cum mentioneaza Piersson si Savulescu, respingerea biotehnologiilor — in cazul de
fata, al biologiei sintetice — lasa umanitatea nepregatita pentru viitor.

Consideram ca avantajele sau dezavantajele evolutive ale entitatilor syn-biotice sunt
valabile si in cazul editarii liniei germinale umane, in scopul bioameliorarii, fiintele astfel
imbunatatite modificand pe viitor raporturile evolutive naturale.

Consideram ca biologia syn-tetica, alaturi de interfata neurala om-masind, reprezinta
markeri ai Antropocenului tarziu, specific momentului in care evolutia naturald este inlocuita
de o evolutie syn-teticd, natura fiind inlocuita cu artefactul.

Concluzii generale

In lucrarea de fatd am urmdrit si analizim din perspectivi filosoficii una dintre cele
mai noi $i mai promitatoare ramuri ale stiintei — si anume biologia sintetica.

In practicd, vorbim in special de aplicatii ale biologiei sintetice in ceea ce priveste
dezvoltarea de vaccinuri, unde tehnologia ARN-m a fost utilizata pe scara largd in producerea
unor vaccinuri impotriva virusului Covid-19.

In ceea ce priveste aparitia unor noi tehnologii alimentare bazate pe tehnologia
sintetica, acestea nu sunt incd disponibile — cel putin nu pe scard largd — dar existd deja o
opozitie cu privire la posibila aparitie a acestora, facand ca miscarea bio sa ia amploare.

In ceea ce priveste protectia mediului, nu s-a ajuns inca la aparitia unor specii sintetice
de sine-statatoare care sa puna in pericol echilibrul ecologic prin caracteristicile lor biologice
net superioare celorlalte entitati existenta la nivelul ecosistemului, dar nici nu au fost realizate
proiecte notabile care sa vizeze utilizarea unor produsi ai biologiei sintetice in vederea
eliminarii poludrii sau a desertificarii si nici pentru eventuale terraformari a altor planete.
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Ca atare, putem considera ca promisiunile pe care domeniul biologiei sintetice le facea
acum 10 ani - la momentul aparitiei primelor organisme sintetice — se lasa inca asteptate. Insa,
reactia criticd la dresa potentialului vatamator al acestor tehnologii este deja prezentd pe scara
larga la nivel public.

Concluziondm ca biologia sinteticd reprezinta o stiinta specifica erei postmoderne,
adicd una adaptata ideii de postadevar, deoarece cercetdtorii din biologia sintetica nu-si propun
identificarea unor teorii cuprinzatoare asupra domeniului, pe care insd le Tmprumuta din
biologia sistemica, ei acordand mai multd atentie unor cercetdri aplicative, raspunsul la
intrebarea Ce este viata insasi fiind mai degraba unul tehnologic, prin crearea unor vieti,
pornind de la caramizile fundamentale ale acesteia — biobricks.

In dezvoltarea biologiei sintetice ca stiinti transdisciplinari sun preluate elemente din
stiinta complexitatii, sistemele vii fiind vadzute ca sisteme complexe, antientropice,
programabile pe baza unui design computerizat. Dispunerea nucleotidelor in genom in secvente
care nu existd n naturd pot genera proprietati noi — si, de aici, entitati syn-biotice a caror
adaptare la mediu nu este una naturald, pe baza selectiei, ci una artificiala pe baza unui scop
predefinit.

Din punct de vedere etic, principiile bioetice ale lui Beauchamp si Childress ar trebui
sd ramana 1n vigoare mai ales in ceea ce priveste non-maleficienta si beneficienta ca principii
ce ar putea sta la baza unei noi eticii a speciilor. De asemenea, dreptatea ar putea fi o conditie
pentru acceptul unor astfel de tehnologii, atata vreme cat aceste lucru nu va crea un dezechilibru
de putere intre cei care au si cei care nu au acces la astfel de tehnologii. Facem referire aici mai
ales la tehnologiile care duc la imbunatatirea conditiei umane (human enhancement)ca, ca si
intreaga miscare transumanistd, pot fi vazute din punct de vedere antropologic ca un semn al
sfarsitului Antropocenului, adica a erei dominate de umanitate prin crearea unei umanitati 2.0.

Biologia sintetica, aparitia Inteligentei Artificiale ca si singularitate tehnologica,
reprezentd un punct de cotiturd in evolutia tuturor marilor religii, care se confruntd cu un
empowerment al speciei umane la un nivel ce concureaza direct cu Inteligenta creatoare
Suprema, credndu-se viata din sisteme ne-vii si, respectiv, credndu-se inteligenta la nivelul unor
circuite logice, organice sau nu.

Putem vorbi despre o etica a biodiversitatii, in care ar trebui sa se incadreze cercetdrile
din domeniul biologiei sintetice, in spiritul cercetarii responsabile si a dezvoltarii durabile, care
ar avea rolul de a face din aceasta stiintd un instrument al progresului umanitatii.

5. Contributia proprie si linii viitoare de cercetare.

Principalele elemente de noutate pe care le aduce lucrarea sunt reprezentate de
incercdrile de a defini epistemologic biologia sintetica, ca forma de stiinta specificd perioadei
postmoderne, adica de stiintd care se regadseste in paradigma postadevarului. Accentul in
biologia sinteticd nu este pus pe caracterul explicativ al stiintei ci pe cel predictiv si pe
capacitatea de a fi produse-tehnologii inovatoare, dar si pe capacitatea de a rescrie definitii ale
vietii.

A doua idee originala pe care o formulam in aceasta teza este aceea ca poate fi construita
o ecoeticd — in acelasi timp tehnoeticd — a biologiei sintetice care sa depaseasca bioetica clasica,
principiistd, in sensul unei etici a speciilor sintetice, adica sub forma unei etici predictive, care
sd aiba in vedere cum ar putea evolua sistemele vii in urma interventiei antropice directe.

Cea de a treia idee originald pe care am incercat sd o expunem in aceastd teza o
reprezinta ceea a faptului ca biologia sinteticd reprezintd un marker al Antropocenului si, de
aici, a face legdtura dintre biologia sintetica si preocupadrile transumaniste pentru Imbunatatirea
artificiala a speciei umane.
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Toate aceste idei sunt tot atatea provocari pentru cercetari ulterioare, in care ideile sa fie

dezvoltate, in acest moment ele fiind lansate si argumentate filosofic pornind de la literatura
stiintifica si filosofica — limitatd — disponibila in domeniu.
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1. Abstract

Synthetic biology represents a synthesis between bio-molecular engineering and fundamental
research in the field of genomics to which an information technology component is added, being
therefore a transdisciplinary approach to life and informatics to be able to create biological systems
that do not occur naturally, such as and to redesign existing biological systems. This emerging field
presents a number of opportunities to proactively address ethical issues in order to prevent
dysfunctions of natural systems and possible implications of these possible dysfunctions on the entire
biodiversity of ecosystems alive and human.
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General conclusions

Bibliography

4. Research motivation

In order to be able to understand the complexity of the philosophical issue raised by synthetic
biology, we preferred to present the concept of synthetic biology as systematically as possible,
including its history and the technological developments that derive as an application of synthetic
biology, in order to then focus on the evaluation of the philosophical literature in the field — absolutely
insufficient to be able to consider that the problem of synthetic biology is treated according to the
human implications that this technology has.

In this thesis we have chosen to stay as close as possible to the already existing literature in
the field, due to the difficulty of understanding the terminology specific to synthetic biology and the
novelty of the field, which makes it relatively difficult to receive, even for philosophers of science
with experience in the field, but who are not familiar with the specifics of the specialized literature.
Starting from the ideas taken critically from the literature, we will formulate a series of original
considerations regarding the possibility of the existence of a philosophy of synthetic biology and we
will develop the following directions of philosophizing about synthetic biology, namely: the
ontological, epistemological perspective, the ethical perspective and the anthropological
perspective.

5. Brief presentation of the thesis chapters.
INTRODUCTION

With the development of synthetic biology, it literally reaches the basis of life itself, leading
to concerns about the implications of humanity getting to "play God" on the one hand, and being
expressed on the other pragmatically, concerns aimed at patenting molecular systems or genetic
technologies, the protection of which would create major structural inequities with implications in
biology, medicine, energy production, biomaterials, etc.

Systems biology, together with synthetic biology, represent two scientific perspectives
approached interdisciplinary in order to increase the ability to know and control living systems.

Craig Venter's research in synthetic biology has focused on the creation of artificial life. From
this objective extends the creation of a living technologies for widespread use.

Chapter 1.
Conceptual and historical clarifications regarding synthetic biology

I.1. Terminological clarifications regarding biology

Synthetic biology is an area of scientific research and technological development, at the
intersection of biology and technology (bioengineering), whose goal is the development of living
systems.

A unanimously accepted definition of synthetic biology within the European Union considers
it to be a simultaneously scientific, technological and engineering approach that facilitates the design,
creation and modification of genetic material in living organisms.



1.2. Brief history of synthetic biology

The first major success of synthetic biology that opened the first reactions of a philosophical
and ethical nature regarding its applications as well as its claims to radically change technology but
also the world we live in was Craig Venter's creation of a cell with a genome synthetic. The new
synthetic cell was capable of self-replication, thus being considered fully viable and alive.

1.3. Technological applications of synthetic biology

The technological applications of synthetic biology include a wide variety of areas that are
priorities for the global economy, whether we refer to applications in medicine and medical
technologies, to those in the chemical industry and ecology, or to those in the field of biosecurity,
industry food.

I.4. Synthetic biology from a philosophical perspective

Although the topic is, we consider, topical and of interest for the philosophy of science in
general and the philosophy of biology in particular, but also for the ethics of technologies, the
philosophical literature that addresses the theoretical-epistemic, ontological and ethical issues raised
by synthetic biology is extremely limited, philosophers still not responding in large numbers to the
invitation to question the meaning of synthetic biology for man and humanity.

1.5. Transhumanism and synthetic biology

Techno-optimists believe that new technology will improve the human race, that technological
advances in genetics and genetic engineering will lead to longer life spans and healthier people.

For their part, the techno-pessimists question the alteration of the human condition through
invasive genetic editing techniques - as is the case with those used for the purpose of moral
bioimprovement, by editing genes that control aggression.

I.6. From biotechnologies to synthetic biology from the perspective of the sociology of knowledge

The public perception of the development of synthetic biology, the excitement or the social
fear that this new field brings with it, is researched in a relatively small number of studies in the
sociology of knowledge.

We consider that the migration of large areas of traditional biotechnologies to synthetic
biology means that, in the perception of specialists in the field, techno-optimism far outweighs techno-
pessimism regarding synthetic biology.

We also consider that a number of technologies are renamed as synthetic biology because
there is a state of anomie in regulating the limits of synthetic cell research.

1.7. Conclusions in chapter |

We consider that synthetic biology represents a new stage in the biological reconstruction of
living systems compared to current technologies involving hybridization. Synthetic biology
research looks at the molecular mechanisms of life.



Chapter I1.
The ontological perspective on synthetic biology

From an ontological perspective, we must first of all refer to the approach to this field as
simultaneously theoretical and applied, with engineering research contributing to fundamental
research and vice versa.

I1.1. Post-Darwinian biology

Salthe, introducing the concept of post-Darwinian biology, shows that "development, not
evolution, could be considered the central theoretical framework of biology™.

[1.1.1. The structuralist theory of species development

The criticism brought to the idea of the evolution of species, in a structuralist key, does not
aim at a creationist alternative but, rather, calls into question the strictly functionalist perspective of
Darwin's theory, according to which the most adapted specimen survives. From the point of view of
a postmodern philosophical vision, the theory of the evolution of species is criticizable, as it is based
on a presupposition - that the development of complexity has an evolutionary meaning, that is, one
from inferior to superior.

[1.1.2. The theory of intelligent design

A second direction critical of the theory of evolution of species, also not accepted by
mainstream- of biology, but with important meanings from a philosophical point of view, is
represented by the theory of intelligent design.

We do not support a post-Darwinian perspective, in the form of that of intelligent design, as
applicable the world of life, but we believe that such a perspective will be able to be invoked by a
posthuman civilization, at the moment when the spread of synthetic and possibly even artificial
biology makes the difference between nature and artefact, between living and non-living, very
transparent.

I1.2. The postmodern perspective of posttruth

Postmodern philosophers of science attack the traditional scientific view of the world and
undermine the "truths of science”, precisely starting from challenging the theoretical imperialism of
some of the theoretical constructions that underpin mainstream- as is also the case with Darwinian
theory.

[1.2.1. The post-Darwinian nature of synthetic biology

Returning to synthetic biology, its post-Darwinian nature is based on human intentionality and
artificial design to create new species. By biosynthetic design, these species have a purpose in nature
— to manage or produce substances necessary primarily for the human species and only secondarily
for the maintenance of biodiversity.



I1.3. Ontological milestones regarding synthetic biology

Ontologically, we are interested in answering the question what kind of beings are synthetic
organisms? L. Coyne tries to propose an answer to this question by comparing genetically modified
organisms to machines, which are then compared to natural organisms.

I1.4. Epistemological perspective on synthetic biology

The epistemological perspective on synthetic biology is primarily called to answer the
question of whether it represents a proper science, with artificial life as its subject, or an advanced
technological development - correlated with computational technologies.

I1.5. Systems biology — epistemic foundation of synthetic biology

We agree that this discipline is technologically constructive, but we consider that the lack of
a theoretical apparatus does not discredit it as a science, except when the ideological dictates the
epistemological. The theoretical system is taken from genetics, from molecular biochemistry and,
above all, from systems biology. So we are talking about an epistemic pair composed of systems
biology, corroborated with complexity science and, respectively, with synthetic biology proper,
which represents the technological side of this dual discipline.

11.6. Complexity and chaos theory in the epistemology of synthetic biology

Systems biology analyzes how living systems interact with each other, forming increasingly
complex structures, as well as how this complexity becomes characteristic of an organism, making it
differ from its organic constituents, but also from inorganic ones, as well as how the living system
distinguishes itself from its constituents, integrating a new level of complexity as a constructive
dimension.

I1.7. Information versus topology in systems biology

A number of theorists emphasize topological properties of living structures over mechanistic
ones, suggesting that, at the cellular and intracellular level, gene activation depends on the topology
of the gene in the living structure rather than its biological characteristics.

11.8.Epistemological versus technological in systems biology and synthetic biology

The most well-known development of synthetic biology used on a large scale recently is the
synthetic messenger RNA vaccine against Covid-19. The messenger RNA, once penetrated into the
cell, generates the synthesis of a protein similar to the viral one, thus stimulating the immune system
to recognize the mechanisms of viral protein synthesis, as well as genetic fragments that can be
attributed to the viral genome, "training” the immune system to react to the pattern similar genetics,
including viral ones.

11.9. Classification of technologies in synthetic biology

O'Malley and collaborators propose a classification of technologies used in synthetic biology
according to the criterion of genetic implications used in technological design: devices based on
changes at the DNA level, genetic and cellular engineering based on interventions in the genome, as
well as the creation of protocells.



[1.9.1. Devices and technologies based on DNA modification

Devices and technologies based on DNA modification is also called the engineering
perspective on synthetic biology and emphasizes the exploration of how functionally distinct and
structurally interchangeable components can be designed in a modular manner and implemented in
broad technological projects that it targets both biocomponents and integrated non-biological
structures.

11.9.2. Genome-based genetic and cellular engineering

A number of theorists believe that the genome itself does not represent a living structure, it
being the equivalent of a hard drive from informatics on which the information - genetic in the case
of the genome - is stored, but which does not have an independent function and which must be
activated by a reading mechanism that has its own cellular structure and memory.

11.9.3. Creation of protocells

The epistemological and technological direction aimed at the creation of protocells aims at
the construction of approximations of living cells, which do not exist in nature in that form. Within
this epistemological direction, the aim is to obtain answers to philosophical questions such as "what
is life?" —which is transferred from the sphere of ontology to that of the philosophy of science, where
it appears in the form of identifying the "fundamental building blocks of life".

11.10. Classification of synthetic biology technologies according to the type of practice used

Another classification of technologies belonging to synthetic biology is made by Deplazes
according to the criterion of the type of bioengineering practice on which it is based: bioengineering,
synthetic genomics, protocell synthetic biology, unnatural molecular biology.

I1.11. Towards a biology of built objects

For O'Malley, one of the most important characteristics of synthetic biology is that it goes
beyond the simple modeling of biological systems that become fully buildable objects. From an
epistemological point of view, synthetic biology raises a series of discussions about the possibility of
a distinct methodology, which would unify analysis with synthesis in a single technological research
practice, and from an ontological point of view it raises questions about the relationship between the
living and the non-living , biological versus synthetic, between machine and organism.

[1.12. Synthetic biology — epistemological construction on the design of life

Understanding biology as design applied to life itself can be considered a reductionist view,
as the entire evolutionary complexity is reduced to a vitalist project, as if life itself had a purpose and
that was to exist and multiply.

[1.13. Conclusions to chapter Il

The temptation of synthetic biology to become a post-Darwinian science, by replacing natural
evolution with the synthetic one, makes this science par excellence a product of postmodern thinking.



The character of science specific to the postmodern era of synthetic biology is given, on the
one hand, by the theoretical eclecticism and excessive leaning on the technological, and also by the
multitude of methods used in technological research.

Chapter I1I.
The ethical perspective on synthetic biology

I11.1. Ethical risks related to synthetic biology

The introduction of new technologies can bring significant benefits to society and at the same
time can be the source of significant risks. Ethicists, as well as researchers in each of the fields
involved in the development of cutting-edge technologies, have made significant efforts to assess,
understand, map and manage these risks.

[11.2. Ethical dilemmas related to the use of synthetic biology

Ethical concerns about the implantation of synthetic DNA in human cells must be raised
especially when we talk about the genetic heritage of humanity but also about the risks attached to
moral bioenhancement. One of the most important risks of moral bioenhancement is that of
involuntary intervention not only on the deliberative capacity but also on the volitional one.

111.3. Ethical principlism in the evaluation of technologies derived from synthetic biology

Ethical principlism taken from the work of Beauchamp and Childress encompasses such
principles as: the principle benefit, al non-injury, al respect for autonomy and that of equity.

In environmental ethics, the principles of bioethics can be a guide on how the researcher in
the biomedical sciences should relate to nature.

I11.4. Towards a predictive ethics in biotechnologies

The arguments for a predictive ethics - even if it is not called as such - brought by Julien
Savulescu and his collaborators aim at the construction of some hypothetical cases, such as that of a
syn-biotic computing structure, which is based on human neural tissue and which claims civil
rights. Of course, this situation is not a current one, synthetic biology up to this point has only
intervened on viral structures or living tissues of reduced complexity.

[11.5. The ethics of synthetic biology — at the confluence of ecoethics and technoethicsUm

Attempts to propose an ethics specifically addressed to synthetic biology, given the particularities of
this new branch of science and technology, have generally been made from the perspective of the
ethics of scientific research, thus creating models of good practice and ethical codes for professionals
from the field or, respectively, works that review the ethical issues that may arise in the future.

[11.5.1. Ecoethics of synthetic biology

Understanding the impact of human activity on the environment and the risks for humanity
but also for the various ecosystems have made environmental ethics - ecoethics - an important



component of the public agenda, even if many times the representatives of the various environmental
movements do not refer to their actions in ethics terms.

111.5.2. Anthropogenic ecoethics

Human-centered environmental ethics — also called anthropic ecoethics — rather represents a
series of ecological concerns regarding the impact of environmental changes on human beings.

From the perspective of synthetic biology, the application of this form of ecoethics would
represent permission to create living systems that aim to produce direct and immediate effects on
human individuals or communities.

[11.5.4. Life-centered (ecosystem-based) ecoethics

Ecosystem-centered ethics or so called life-centered ecoethics it includes, along with the
protection of various areas at risk or even complete destruction - due to pollution - and ecosystems as
a whole, that is, including mineral and natural resources when they are considered as part of the
system.

111.5.5. Holistic ecoethics

The true ecological ethics is the holistic perspective on the environment.

For followers of ecological holism, the biosphere as a whole and the ecosystems that compose
it are significant, says J. Baird Callicott. In the case of the holistic perspective, ethical significance is
given to the interactions that occur between ecosystems alongside the moral value to which each
species is entitled.

I11.6. The bioethical approach to synthetic biology
Synthetic biology can be approached from a bioethical perspective according to the principles

formulated by Beauchamp and Childress. These principles are: the principle of beneficence, that of
non-harm or non-maleficence, that of respect for autonomy and justice as well as that of equity.

I11.7. Report of the U.S. President’'s Commission on Bioethics. on synthetic biology

U.S. President's Commission on Bioethics on synthetic biology published, in 2010, the report
named New Directions. The Ethics of Synthetic Biology & Emerging Technologies.

I11.7.1. Usable principles in the ethical assessment of emerging technologies

This report identifies a number of criteria that highlight the social implications of synthetic
biology. Among them are listed: public benefit, responsible administration, intellectual freedom and
responsibility, democratic debate, justice and equity.
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I11.7.2. Recommendations of the Commission on the Ethical Assessment of Emerging Technologies

Within the Report, a series of directions to be followed for the ethical evaluation of emerging
technologies, including those derived from synthetic biology, were presented.

Members of the US Bioethics Commission. believes that a series of rules and criteria should
be formulated for the fair distribution of both the benefits and the risks of the use of synthetic biology.

[11.8. Conclusions to chapter 111

The emerging field of synthetic biology succeeds in polarizing public energies - both of
researchers themselves and of philosophers, sociologists and policy makerthem. There is not yet a
philosophical and ethical perspective that capitalizes on both the ecological side and the ethical side
of research, and that is adequate for the technical analysis of such technologies.

The ethical discourse regarding this science, even if it is expressed in a technical form, should
be able to overcome the social fear related to this new technology and especially to its technological
implications.

Chapter 1V.
Anthropological perspective on synthetic biology

IV.1. Synthetic biology — marker of the Anthropocene

By term anthropocen we understand this period in our planet's history where humanity is the
dominant influence on the environment and climate.

That's why consider synthetic biology a hallmark of the Anthropocene, as these technologies
may have the capacity to extend the dominant human influence over the biological to an extremely
deep level — such as that of genes. Through this process of transforming life into artefact, humanity
extends its influence over the living, an aspect we can call right marker of the Anthropocene.

IV.2. Regulations relating to syn-biotic organisms

The purpose of Craig Venter's research was to create living systems from non-living biological
materials and component parts of living structures existing outside those structures. In theory, syn-
biotic organisms could be built from existing biological materials, in the BioBricks Foundation's
database and genetic fragments.

Concerns regarding ethical as well as legal regulation include a possible terrorist use of
products obtained through synthetic biology or even genetic engineering.

IV.3. Techno-optimism and techno-pessimism vis-a-vis synthetic biology

E. O. Wilson shows the distinction between technologies that affect the environment and those
that preserve biodiversity. Synthetic biology is included among the latter, with the author considering
that certain technologies derived from synthetic biology and even products of synthetic biology can
promote biodiversity, for example when certain synthetic organisms are created to consume oil waste
from the seas and oceans.
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IV.4. The artifact and the artifactification of nature

From our point of view, the synthetic era represents the culmination of the Anthropocene.
For example, synthetic biology has generated the hope of bringing extinct species back to life, an idea
already familiar to audiences from the film series Jurassic Park.

The Anthropocene would, in fact, represent a period in which the fundamental processes
taking place at the level of the entire nature are redesigned by engineering, emerging new branches
of science and technology such as synthetic biology, climate engineering, nanotechnology.

IV.5. Cultural perspective on synthetic biology

From a cultural point of view, the philosophy of synthetic biology could be reduced to a series
of marginals on a culture of the non-natural. This is not a culture of the artificial or the artifact, as
they are understood by the postmoderns, starting from the anthropic imprint on the world, but even
the artefactification of nature.

IV.6. Synthetic nature and intellectual property

When the number of synthetic biological entities will be significant, we will be able to speak
of a improved nature or by a synthetic nature. This synthetic nature coexists with the natural, enriched
by various technologies, being thus a nature 2.0. We are practically talking about another level of the
natural, since - although of synthetic origin - these organisms work according to the laws of nature to
the point where the synthetic intervention generates a series of new biochemical processes, previously
non-existent in nature. We are talking like this directed evolution.

IV.7. Synthetic biology — a new Copernican revolution

T. Saukshmya and A. Chughinsista draw attention to the economic value of synthetic biology,
as well as to its transformative potential in most areas of current knowledge.

However, the social-phenomenological perspective of these technologies is ignored, which
would require an ethical vision that goes beyond postmodern individualism, we consider, towards a
model of a consciousness of moral responsibility.

IV.8. Synthetic Biology as Open Science — open science

There is currently a wide competition between the open science model - which also includes
the idea of sources of knowledge accessible to all (open source) — with the paradigm of information
and technology protection. We can thus speak of the idea of open science in biology — open biology
— on behalf of which the Registry of Standard Biological Parts was developed by the BioBricks
Foundation, established within the Massachusetts Institute of Technology.

The open access model represents an ethical initiative to use technologies based on open
cooperation and free access to technologies.

IV.9. Techno-optimism and techno-pessimism - two approaches to synthetic biology

We can identify two perspectives of ethical analysis of synthetic biology from the perspective
of risk/benefit analysis: the techno-optimistic perspective, which considers that synthetic biology is
necessary and not just acceptable, and respectively the techno-pessimistic one, according to which
synthetic biology is neither necessary nor acceptable .
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IVV.10. Neuralink and human life as artifact

Another technology comes to turn human life into artifact by establishing a communication
link between the human brain and cyber intelligence.

At the moment, there are only research projects for Neuralink in the experimental stage, which
aim at the collective side of neural dysfunctions - either motor or sensory - but the use of this
technology for the purpose of improving the human condition has not been approved (human
enhancement). Such synthetic organisms combined with A.l. they could be considered a humanity
2.0 or a moment of anthropological singularity.

IV.11. Conclusions to chapter IV

As Piersson and Savulescu mention, the rejection of biotechnologies — in the present case, of
synthetic biology — leaves humanity unprepared for the future.

We consider that the evolutionary advantages or disadvantages of syn-biotic entities are also
valid in the case of editing the human germline, for the purpose of bioimprovement, the beings thus
improved modifying the natural evolutionary relationships in the future.

consider that syn-thetic biology, along with the human-machine neural interface, are markers
of the late Anthropocene, specific to the moment when natural evolution is replaced by syn-thetic
evolution, nature being replaced by the artifact.

General conclusions

In the present paper we aimed to analyze from philosophical perspective one of the newest
and most promising branches of science — namely synthetic biology.

In practice, we are particularly talking about applications of synthetic biology in terms of
vaccine development, where mRNA technology has been widely used in the production of vaccines
against the Covid-19 virus.

As for the appearance of some new food technologies based on synthetic technology, they
are not yet available — at least not widely — but there is already opposition to their possible appearance,
making the movement was to take scale.

As regards environmental protection, we have not yet reached the emergence of independent
synthetic species that would endanger the ecological balance through their biological characteristics
clearly superior to the other entities existing at the ecosystem level, but no notable projects aimed at
the use of biological products have been carried out either synthetic in order to eliminate pollution or
desertification, nor for possible terraforming of other planets.

As such, we can consider that the promises that the field of synthetic biology made 10 years
ago - at the time of the appearance of the first synthetic organisms - still have to be expected. But the
critical reaction to the harmful potential of these technologies is already widespread in the public
sphere.

We conclude that synthetic biology represents a science specific to the postmodern era, that
is, one adapted to the idea of post-truth, because synthetic biology researchers do not propose the
identification of comprehensive theories on the field, which they borrow from systemic biology,
paying more attention to applied research, the answer to the question What is life itself being rather a
technological one, by creating lives, starting from its fundamental bricks — biobricks.

In the development of synthetic biology as transdisciplinary science elements are taken from
the science of complexity, living systems being seen as complex, anti-entropic, programmable
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systems based on computer design. The arrangement of nucleotides in the genome in sequences that
do not exist in nature can generate new properties — and hence, syn-biotic entities whose adaptation
to the environment is not a natural one, based on selection, but an artificial one based on a predefined
purpose.

From an ethical point of view, the bioethical principles of Beauchamp and Childress should
remain in force especially in terms of non-maleficence and beneficence as principles that could
underlie a new ethics of species. Justice could also be a condition for the acceptance of such
technologies, as long as this does not create a power imbalance between those who have and those
who do not have access to such technologies. We refer here especially to technologies that lead to the
improvement of the human condition (human enhancement)that, like the entire transhumanist
movement, can be seen from an anthropological point of view as a sign of the end of the
Anthropocene, that is, of the era dominated by humanity by creating a humanity 2.0.

Synthetic biology, the emergence of Artificial Intelligence as a technological singularity,
represents a turning point in the evolution of all the great religions, facing a empowerment of the
human species at a level that competes directly with the Supreme creative Intelligence, creating life
from non-living systems and, respectively, creating intelligence at the level of logical circuits, organic
or not.

We can talk about a biodiversity ethics, in which the research in the field of synthetic biology
should fit, in the spirit of responsible research and sustainable development, which would have the
role of making this science an instrument of the progress of humanity.

6. Own contribution and future lines of research.

The main elements of novelty that the work brings are represented by the attempts to
epistemologically define synthetic biology, as a form of science specific to the postmodern period,
that is, science that is found in the post-truth paradigm. The emphasis in synthetic biology is not on
the explanatory character of science but on the predictive one and on the ability to be products-
innovative technologies, but also on the ability to rewrite definitions of life.

The second original idea that we formulate in this thesis is that an ecoethics - at the same time
technoethics - of synthetic biology can be built that goes beyond the classical, principled bioethics,
in the sense of an ethics of synthetic species, i.e. in the form of a predictive ethics , to consider how
living systems might evolve following direct human intervention.

The third original idea that we tried to present in this thesis is that synthetic biology is a marker
of the Anthropocene and, from here, to make the connection between synthetic biology and
transhumanist concerns for the artificial improvement of the human species.

All these ideas are as many challenges for further research, in which the ideas are developed,
at this moment they are launched and argued philosophically starting from the scientific and
philosophical literature - limited - available in the field.
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