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Instituto Interamericano de Cooperacidon para la Agricultura (lICA)

éQué es?

* Agencia especializada del Sistema Inter-Americano para la (’
promocion de la agricultura y el bienestar rural.
— Establecido en 1942 por el Secretario USDA, Henry Wallace. _/

— 34 Estados Miembros — Junta Interamericana de Agricultura (JIA) I I C a

éQué hace en biotecnologia?
e Canal independiente y oportuno para intercambio de 1942 - 2020
informacion sobre B&B.

* Trabajo conjunto con agencias publicas, institutos de
investigacion, universidades y sector privado en los paises.
* Acciones relevantes
— Apoyo y fortalecimiento institucional
— Capacitacion en bioseguridad
— Comunicacion eficiente de la biotecnologia



Las ideas expresadas aqui son responsabilidad del autor
Yy no representan necesariamente la posicion oficial de la
institucion a la cual se encuentra vinculado



Gregor Mendel publishes his
principles of heredily thiough
oxperimention In peas

Rosalin Franklin presents her work
on X-tay ciffraction of DNA which
suggests its halical structure

Watson & Crickpublish The Molecular Structure____ a5
of Nuclsic Auds, descibing the double helix

Paul Bergassembles the
first recambinant DNA molceule
from different arganisms
DNAin aliving organism

1 invent DNA

Boyeretal,cescrbe Lhe first synthesis and expression
2 peptide cading gene

Aleceffreys pionzers DNA fingerprinting _ fogd
Jeftey Ghassbery filos a patent for the method
and its use in foransics

Vacantietal. publish fist use of NN
A 1990

synthetic scaffold sceded by Ihing cells

Cralg Ventersequences first complete genome of a o5 1
Hree-living arganismHaemophilus influenza

The Human Genome Project released the first drafl
af the human genome sequence

Jansenetal. characterise and coin the term CHISPR

NGs becomes
commercally
Daniel Gibson describes Gibson assuub\y available
technique allowing j
DNA fragments in one reacmm
Bochet al.and Moscou & Bogdanove brcak
TALE DNA hinding code

Mileretal, Zhang et al. & Huang etal. use 50y

TALENs for qene editing /
Cong etal. & Malietal.
use CRISPRICasO Lo

CraigVenter &oolleaques publish it mammalian cells

the design and synthesls of
3 minimal bacteria genome
China commences with the ﬁmmw um«a\ il o
nlecieucel hecomes the firs

therapy \oreceiv PO Appln‘u.\l in lneLISﬁl

FOA 2pproves first human g
clinical trial using CRISPRs

Gene/Genome Synthesis

ChartesBarwin publishes
the Qrigins of the Spacies
describing Lhe Lheary of

evalution by natural selection

Averyetal.demanstrate ONA
35 the genetic carrier of
information rather than protin
as previously thought

"\ oy Gardneretal. Howitzetal

|| 5oqq. . China approve the frst gene

his paper on the genetic code

Khorana etal. synthesise the first
complete gene, a yeast 1RNA

Rudalf laenlsch creates the.
il Lramsqenic mouse

KaryMullls develops PCR.
Gusella et al.map first gene disease
By DA palymarphlsm, Huntington disease

Yoshizum hino discovers what
Iatar would be knaswn as CRISPR
a7 Thomas & Cappecchi present site-directed
mutagenesls of mousc genome

French Anderson rials

activity of 27 Ns revealed

publish first synthetic circuts
describing togqle switch and repressilators
Biightetal. chemically synthesise the
complete genome of Hepatitis C

therapy realment for cancer

Keasling et al, synthiesise artersisinic acid from an
engineered yeast. This lzads to syrthetic
oraduction of the antimalatial drug

Venter & olleagues crezle first artificial e,
asynthetic replica of a bactertum
iycoplasma mycoides

Jineketal, develop a genome editing
technique CRISPr/Casd in vitro
 Floy Romesbery & team publish two arlifcial
nucleotides or unnatural base pait (USP}

2014 Tayloretal. create the
fest syntnetic anzyme
derived from synthelic

genetic palymers
IXNAzymes)

Genome/Protein Engineering  Organism Engineering

evonetix TwisT

INTREXON

Food and Agriculture

BCX)ST

I OMES
PAIRWIS
inocucor '8

-
A Yield10

SuperMeat
@HEXAFLY
. Perfect Day

Chemicals

bioamber-

INSCRIPTA

—an

Tools and Automation Biopharma and Health

opentrons 4 PHIO S B
s overe: 0y SYBIO)

Materials S\/ﬂ |Og | C $ T —

Bolt
Threads |n WVIO
C
*Custo en8
CAPTURE INNDVATION | AtOleSe
L o B

\

Environment \C' Prokarium )

5 synbiobeta

st successful gene therspy SYNTHE TI C

> Kimetal. firstin vilro

BIOLOGY

PROTOCOLO DE

- CARTAGENA SOBRE

SEGURIDAD DE
LA BIOTECNOLOGIA
DEL CONVENIO

~ SOBRE LA

DIVERSIDAD
BIOLOGICA

Contenido

Introduccion
— Historia

— Definicion

— Aplicaciones

* SynBio en el marco de la CBD
e Consideraciones Finales



Contenido

Chartes Darwin publishes
the Qrigins of the Species
describing Lhe Lheory off
evolutlon by natural selection

Gregor Mendel publishes his
principles of heredily through
experimention In peas
Avery etal. dlemanstrate DNA
S as the genetic carrier of
information rather than prolein
as previously thought

Rosalin Franklin presents her work
an X-ray diffraction ef DNAwhich ..
sugqests its halical structure

Watson & Crick publish The Melecular Structurs
ol Nucleic Acds, describing Lhe double helix IMarshall Nirenberg presents

" his paper on the genatic code

* Introduccion
— Historia

PaulBergassemblesthe
first recombinant DNA molceule
from different nrganisms

Khorana etal, synthesise Lhe first
complete gene, a yeast tRNA

Cohen & Boyer achlove recomblInant oo 1973l

DNAin a living arganism 194 Rudalf Jaenlsch creates the

firsl Lransgenic mouse

Fredrick Sanger & colleagues invent DNA sequencing----- 1977

Boyer etal, describe Lhe firsl synthesis and expression
af a peptide cading gene

Kary Mullls develops PCR.

by DNA palymarphlsm, Huntington disease
AlecJeffreys pioneers DNA fingerprinting 1984

Jefivey Glassbery files a patent for the methad
and its use in forensics

] ° e 7/
— Definicidn
Yoshizumi khino discovers what
later would be knawn as CRISPR
| naar Thamas & Cappecchi present site-directed

mutagenesls of mause genome

Vacantietal publish firstuse of 19858
synthetle scaffold seeded bylvingcells 7 WRSe W oo French Anderson trials
first successful gene therapy

— Aplicaciones

W . Kimetal. firsLin vilra
activity of ZI Ns revealed

descnbing togqle switch and repressilators
Blight et al. chemically synthesise the

Jansenet al. characterise and cein the term CRISPR -~ -2002 complete gename of Hepatitis €

* SynBio en el marco de la CBD

L Soad - China approve the first gene

NGS becomes Lherapy realmenl lor cancer

commercially

Daniel Gibson describies Gibson assermbly vailable
technique allowing joining of mulitiple

DNA fragments in one reacticn
Boch et AL and Moscou & Bogdanove broak
TALF DNA hinding code

e Consideraciones Finales

Keasling etal, synthesise artemisinic acid from an
engineered yeast. This lzads to synthetic
production of the antimalarial drug

asynthetic replica of a bacterlum
Mycoplasma mycoides

TALENs for gene editing Jineketal, develop agenome editing
_. technique CRISPr/Cas9in vitro
Cong etal. & Mali etal. o Floyd Romesberg & team publish Lwo artificial
use CRISPRICas2 o T nucleatides or unnatural base palr [(UGP]

GraigVenter & colleagues publish  2itmammalian cells

the design and synthesls of
a minimal bactaria genome

ama.....

- Taylor et al. create the
first synthetic =nzyme
derived frum synlhelic
genetic palymers
1XNAzymes)

Tisagenlecleucel hecomes the first CART-cell
Llherapy Lo receive FDA approval in Lhe USA

FDA approves first human End
clinical trial using CRISPRs



Classical

Molecular biology

Genomic and synthetic biology

biology
: Whole genome synthesis
Whole genome sequences | 2012 |
: Model of metabolism
l : 2001 | c 2008 and expression in 2016
: : omplete genome E coli First syntheti
: H. sapiens synthesis 2009 (Lern IFSt syntnetlc
1957 : (Lander, Venter) (Gibson) GEM for (kerman) ?:imm:?l ceIII”)
: utchison
In vitro 1977 1997 M. genitalium I
:DNA synthesis Pg"“ o 1985 E. coli : (Suthers)
(Bessman) tSanger) Automated (Blattner): 2007 7
I DNA sequencer 1996 — Genome
1977 (Hood) S. cerevisiae | transplantation
ffi Larti
1865 ! 1960 DNA sequencing taglicnty ! 1999 LEREEUE)
Principles of Operon structure (Sanger) 1995 Essential genes
heredity (Jacob and Monod) M. genitalium in M. genitalium I [
(Mende) 1953 » _ (Frasen) (Hutchison) 2006 2012 2017
: 198 1 3 i ; Whole-cell Synthetic yeast m
Structure of DNA : H. influenzae Solexa/lllumina tmodel for genome
(Watson and Crick) : Shotgun (Fraser) HT-sequencing M. genitalium (Richardson) 5'
. sequencing (Covert) 20 14
And % |
! // ( " erson) 20 10 Semi-synthetic N
= First synthetic organism
cell 2 01 3 (Romesberg)
(Gibson) CRISPR
(Qi)
1963 11984 1996 2005 2016
Genetic code Linear programming Proteomic g a4 minlON
1859 (Nirenberg) for maximal 1995 (Mortz) -sequencing (Oxford Nanopore)
Evolution b 1955 theoretical yield 1999 y
VOLLION Y. (Papoutsakis) Long DNA 2003
natural selection Insulin protein 1970 fragment synthesis GEM GEM 2008
(Darwin) sequence e (Stemmer) of H. influenzae 5 5
a Restriction enzymes {Edwards:and Pa) of S. cerevisiae RNA-Seq
Sanger) ; i ards and Palsson) Foret )
( (Smith and Wilcox) (Forster) (Nagalakshmi)
1985 |
Polymerase chain : y -
reaction 2000 2008 2009 2013
(Mullis) GEM 1000 genomes Riboseq GEM of multiple !
of E. coli project (Ingolia)  E.coli strains 2015
1981 1992 | (Edwards and Palsson) | (Monk)  Structural variation in
Phosphoramidite Flux balance i i 2504 human genomes
DNASyithesls.  analysiothears Genome-scale models i ’fg;ggblome 2012 (1000 genome
(Caruthers)  (Savinell and Palsson) Healthy human  Projects consortium)
microbiome framework
(Human microbiome
project consortium)
Bioinformatics

Adaptado de: Lachance JC; Rodrigue S; Palsson BO. 2019. Synthetic Biology: Minimal cells, maximal knowledge. eLife 2019;8:e45379
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Evolucion de costos de secuenciacion de ADN

Cost per Raw Megabase of DNA Sequence
10,000.000 2001

10 M USD / 1M bp

1,000.000

100.000 ‘ Moore’s Law

m National Human Genome =
Research Institute ) f

~ b 2020
genome.gov/sequencingcosts 0,10 USD / 1M bp

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

0.001

Tomado de: Wetterstrand KA. 2020. DNA Sequencing Costs: Data from the NHGRI Genome Sequencing
Program (GSP) Available at: www.genome.gov/sequencingcostsdata. Accessed 30/8/2020
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Biologia Sintética: Definicion

Biology

Engineering Systems biology

SYNTHETIC
BIOLOGY

Biotechnology Bioinformatics

Mathematics

Chemistry

Tomado de: Keshava R; Mitra R; Gope ML; Gope R. 2018. Synthetic Biology:
Overview and Applications. En: Omics Technologies and Bio-Engineering
Towards Improving Quality of Life, Chapter 4, Pages 63-93

Tomado de: Secretariat of the Convention on Biological Diversity (2015). Synthetic
biology, Montreal, Technical Series No. 82, 118 pages. https://bch.cbd.int/synbio/

Box 1.

Definition of Synthetic Biology

There is, in some quarters, still doubt about the definition of synthetic biology. This is not

Richard Kitney a view held by the international synthetic biology community....The accepted definition is
and Paul Freemont “synthetic biology aims to design and engineer biologically based parts, novel devices and
(synthetic biologists) systems - as well as redesigning existing, natural biological systems.” (Kitney and Freemont

2012)

Synthetic biology is the name given to an emerging field of research that combines elements
US Presidential ) i . ; . :

of biology, engineering, genetics, chemistry, and computer science. The diverse but related
Commission for the ; ; X 4

endeavors that fall under its umbrella rely on chemically synthesized DNA, along with
Study of Bioethical : : ; : :
Ko standardized and automatable processes, to create new biochemical systems or organisms with

novel or enhanced characteristics. (PCSBI 2010)

Synthetic biology broadly refers to the use of computer-assisted, biological engineering to design
International Civil and construct new synthetic biological parts, devices and systems that do not exist in nature
Society Working and the redesign of existing biological organisms, particularly from modular parts. Synthetic
Group on Synthetic biology attempts to bring a predictive engineering approach to genetic engineering using genetic
Biology ‘parts’ that are thought to be well characterized and whose behavior can be rationally predicted.

(ICSWGSB 2011)

Carolyn M.C. Lam,
Miguel Godinho, and

Synthetic biology is a field that aims to create artificial cellular or non-cellular biological
components with functions that cannot be found in the natural environment as well as systems

Vitor A.R- Martins dos .. ot well-defined parts that resemble fiving cells and known biological propefties via a
Santos (synthetic ’ 4
different architecture. (Lam et al. 2009)
biologists
Scientific Committees | SynBio is the application of science, technology and engineering to facilitate and accelerate the
to the European design, manufacture and/or modification of genetic materials in living organisms to alter living or
Commission non-living materials (European Commission 2014).*
UK Royal Academy of Synthetic biology aims to design and engineer biologically based parts, novel devices and
Engineering systems as well as redesigning existing, natural biological systems (RAE 2009).
“Synthetic biology embodies: a faith that biological systems can be brought to heel, and
made predictable and controllable; a stance toward the intricacy of biological organisms
aptly described by Tom Knight as an “alternative to understanding complexity is to get rid
Thomas Murray (29 S & d
(bloethiclst) of it"; a confidence that biological entities can be hacked apart and reassembled to satisfy

human curiosity and to serve important, legitimate human purposes; a hope that error
and malevolence can be deterred, contained or out manoeuvred through the vigilance of
governments and, especially, the collective efforts of well-intentioned scientists, engineers
and garage biologists” (Various 2009).



https://bch.cbd.int/synbio/

Biologia Sintética: Definicion
-

- “Biologia sintética” es un término sombirilla sinonimo de “biotecnologia”.

Biologia Sintética: “desarrollo adicional y una nueva Biotecnologia: “Toda aplicacion tecnoldgica
dimension de la biotecnologia moderna que combina que utilice sistemas biologicos y organismos
ciencia, tecnologia e ingenieria para facilitar y acelerar la vivos o sus derivados para la creacion o
comprension, el disefo, redisefio, fabricacion y / o modificacion de productos o procesos para usos
modificacion de materiales genéticos, organismos vivos y especificos” (CDB, 1992).

sistemas bioldgicos ”(AHTEG, 2015)




Biologia Sintética: Definicidon
-

- SynBio representa un paso mas en el continuo desarrollo

tecnologico

No es una disciplina nueva ni diferente.

No es una herramienta, técnica o tecnologia especifica.
éRequiere de una definicion operativa?

éRequiere de un nuevo marco regulatorio?

- Especulacion y Sobrevaloracion (sobre riesgos y beneficios)
- Nuevos desarrollos y aplicaciones en las primeras etapas de I1&D
- éCuantos productos “SynBio” estarian fuera de la actual
regulacion sobre OVM?



Biologia Sintética: Actores e Importancia
-

* Actores
— Los cientificos (adquisicion y desarrollo del conocimiento)
— Las empresas (produccidon comercial y rentabilidad)
— Los responsables de las politicas y los reguladores (uso seguro).
— Publico diverso (pro & anti).

e ¢Por qué importa?
— Herramienta poderosa para la adquisicion de conocimiento
— Por sus potenciales aplicaciones

— Por su potencial impacto en varias de las dimensiones del
bienestar humano (salud, alimento, educacién), el desarrollo
cientifico, econdmico, proteccion del ambiente, seguridad, etc.
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Biologia Sintética: Aplicaciones
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Segun definicion, SynBio tendria multiples
aplicaciones potenciales:

Sensores celulares, sistemas libes de células,
circuitos genéticos, diseino bio-basado

Ingenieria metabdlica, rutas multienzimas,
bio-productos sintéticos

Creacion de secuencias digitales de ADN,
sintesis de: ADN, genomas, organismos y
ecosistemas

Modificacién genética (basada en

transgénesis, silenciamiento de genes)
* Impulsores genéticos

RNA interference

¢Edicion de genes y de genomas?

Bio-cOmputo, robdtica, inteligencia artificial
Xenobiologia

Democratizacion de la biotecnologia

— Bajo costo

— Hagalo Ud. mismo
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Biologia Sintética: Aplicaciones
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Biologia Sintética: Aplicaciones
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Biologia Sintética: Aplicaciones

Table 1. Examples of how synthetic biology, promised or developed at even modest scales, could significantly affect the Aichi

Biodiversity Targets.

Aichi Strategic Goal

Examples of Potential Impact of Synthetic Biology

A. Address the underlying causes of biodiversity loss by
mainstreaming biodiversity across government and society.
(Targets 1-4)

B. Reduce the direct pressures on biodiversity and promote
sustainable use.
(Targets 5-10)

C. To improve the status of biodiversity by safequarding ecosystems,
species, and genetic diversity.
(Targets 11-13)

D. Enhance the benefits to all from biodiversity and ecosystem
services.
(Targets 14-16)

E. Enhance implementation through participatory planning,
knowledge management, and capacity building.
(Targets 17-20)

+ Peoples' awareness of biodiversity may be affected by an ability to artificially
transform organism genomes, eroding understandings of what “nature” is (1)

= Transition to sustainable production and consumption (which protects
biodiversity) may be promoted (4)

= Proposed synthetic biology solutions might move policymakers away from
addressing underlying causes for biodiversity loss (4)

= Synthetic traits in organisms may promote invasive capabilities (or novel
organisms may be invasive) (9)

+ Synthetic organisms might improve potential for ecological restoration or creation
9

« The potential for synthetic organisms in the agricultural production sectors might
foster “sustainable intensification” and “land sparing” to reduce land conversion and
increase protection of wild habitats (6 and 7)

+ Industrial uses created by synthetic biology might drive significant land use
change towards feedstock production (7 and 8)

« Movel organisms might affect the integrity of protected areas (11)

= Recreated extinct species may create credits to species lists, allowing natural
species extinctions to occur while meeting targets to arrest species extinctions (12)
+ “Moral hazard” may reduce society's willingness to support measures to conserve
endangered species (12)

+ Synthetic biology capability may make ex situ conservation more attractive relative
to in situ with impacts on support for existing protected areas (13)

= Synthetic life forms could replace “nature’s services” for clean water, clean air, etc,
thereby removing the ecosystem services justification for nature conservation (14, 15)
= Synthetic biology may extend private ownership of genetic material in ways that
restrict access for public benefit (16)

= Since biological knowledge based on synthetic biology is both different and much
more restricted than knowledge for biodiversity conservation, fundamental inequities
may prevent the desired coherent, participatory actions for conservation (18 and 19)

There are 20 Targets grouped under five Strategic Goals agreed to by 193 countries that are Parties to the CBD in 2010. Individual target numbers are indicated in
parentheses under each example. The full list of targets can be found at http://www.cbd.int/sp/targets/.

doi10.1371/journal pbio.1001530.t001

http://repositorio.iica.int/bitstream
/handle/11324/6325/BVE18019625
i.pdf?sequence=1&isAllowed=y 2016

Proceedings of the First Seminar on

Synthetic Biology for Biotechnology-
Regulatory Decision Makers from the
Americas

(San Jose, 160 and

https://www.cbd.int/doc/c/

b006/4abe/2f4e0cdacadf3s WA® 225
84c9b92607/sbstta-24-inf-
06-en.pdf
@ ue cBD
Distr
GENERAL

. CBD/SBSTTA/24/INF/6
Convention on 15 April 2020

Biological Diversity ENGLISH ONLY

SUBSIDIARY BODY ON SCIENTIFIC.
TECHNICAL AND TECHNOLOGICAL ADVICE

Twenty-fourth meeting

Montreal, Canada, 17-22 August 2020

Item 4 of the provisional agenda”

LIST OF REFERENCES ON SYNTHETIC BIOLOGY

L. INTRODUCTION

1. In decision 14/19. the Conference of the Parties requested the Subsidiary Body on Scientific,
Technical and Technological Advice to consider the work of the Open-ended Online Forum and the Ad
Hoc Technical Expert Group (AHTEG) on Synthetic Biology.

Tomado de: Redford KH; Adams W; Mace GM. 2013. Synthetic
Biology and Conservation of Nature: Wicked Problems and Wicked
Solutions. PLOS Biology, 11(4):e1001530. www.plosbiology.org



http://www.plosbiology.org/
http://repositorio.iica.int/bitstream/handle/11324/6325/BVE18019625i.pdf?sequence=1&isAllowed=y
https://www.cbd.int/doc/c/b006/4abe/2f4e0cdaca9f3884c9b92607/sbstta-24-inf-06-en.pdf
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TEXT AND ANNEX

2014; 124 Partes

1993; 196 Partes

COP = Conferencia de las Partes

COP-MOP = Conferencia de las Partes que sirve como
reunién de las Partes del Protocolo

OSA/SBI = Organo Subsidiario sobre la Aplicacién
OSACTT/SBSTTA = Organo Subsidiario de Asesoramiento
Cientifico, Técnico y Tecnoldgico (OSACTT)



Biologia Sintética en el marco de la CDB
-

* SynBio fue propuesta como un “tema nuevo y emergente” (NEI) por la sociedad
civil (decisién X/13, COP10, Japdn, 2010).

— La COP considera “cuestiones nuevas y emergentes relacionadas con la conservacion y el uso
sostenible de la diversidad bioldgica”, segun lo recomendado por el SBSTTA.

— Proceso: las Partes y las organizaciones pertinentes pueden hacer propuestas, estas son
evaluadas por el OSACTT segun los criterios de NEI definidos por la COP (decision 1X/29)

e ¢Qué provoco esto?

J. Craig Venter”
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Creation of a Bacterial Cell Controlled
by a Chemically Synthesized Genome

Daniel G. Gibson," John 1. Glass,* Carole Lartigue,* Vladimir N. Noskov, Ray-Yuan Chuang,*
Mikkel A. Algire,* Gwynedd A. Benders,® Michael G. Montague,® Li Ma,* Monzia M. Moodie,*
Chuck Merryman,® Sanjay Vashee,® Radha Krishnakumar," Nacyra Assad-Garcia,®

Cynthia Andrews-Pfannkoch,” Evgeniya A. Denisova,” Lei Young," Zhi-Qing Qi,*

Thomas H. Segall-Shapiro," Christopher H. Calvey," Prashanth P. Parmar,* Clyde A. Hutchison 111,
Hamilton O. Smith,* ]. Craig Venter™*

We report the design, synthesis, and assembly of the 1.08—mega—base pair Mycoplasma mycoides
JCVi-syn1.0 genome starting from digitized genome sequence information and its transplantation
into a M. capricolum recipient cell to create new M. mycoides cells that are controlled only by the
synthetic chromosome. The only DNA in the cells is the designed synthetic DNA sequence,
including “watermark” sequences and other designed gene deletions and polymorphisms, and
mutations acquired during the building process. The new cells have expected phenotypic properties
and are capable of continuous self-replication.
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https://www.cbd.int/doc/decisions/cop-10/cop-10-dec-13-en.pdf
http://cbd.int/kb/record/decision/11672?Event=COP-09

Portal CDB sobre Biologia Sintética

https://bch.cbd.int/synbio
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Current Activities Portal on Synthetic Biology

Calendar of Activities

Submission of Information

- = Background
List of participants

Nomination of Experts In its decision X/13 on new and emerging issues the Conference of the Parties

Past Activities 2017-2018

682

STNTHETIC BIOUGY

(COP) invited Parties, other Governments and relevant organizations to submit

information on, inter alia, synthetic biology for consideration by the Subsidiary

Past Activities 2015-2016 Body on Scientific, Technical and Technological Advice (SBSTTA), in accordance
AHTEG with the procedures of decision IX/29.

Current Activities At its eleventh meeting, the COP took note of the proposals for new and emerging

Past Activities 2017-2018 issues relating to the conservation and sustainable use of biodiversity and in their
Past Activities 2015-2016 decision XI/11, noted, based on the precautionary approach, the need to consider
= the potential positive and negative impacts of components, organisms and

Peer Review

products resulting from synthetic biology techniques on the conservation and CBD Technical Series No. 82

Peer-review 2017-2018 sustainable use of biodiversity. In light of the outcomes and requests of this
Peer-review 2015-2016 meeting presented, for the consideration of the Parties at their twelfth meeting,
reports on:

y’ Open-ended


https://bch.cbd.int/synbio

Historia de la Biologia Sintética en la CDB
-

COP-10 (2010

)
SBSTTA-18 (2014)

COP-12 (2014)

SBSTTA-20 (2016)

Presentacion de sociedad civil e invitacion (decision X/13) a abordar los
criterios de la decisién 1X/29 sobre NEI.

“Informacion insuficiente disponible para finalizar un analisis” en
consideracion a los criterios de la decision 1X/29 NEI.
Propone programa de trabajo para 2015-2016.
— Se invitd a someter informacion sobre siete temas.
— Se establecidé un foro en linea y una serie de debates en linea sobre siete temas.
— Se establecié un Grupo Ad-Hoc de Expertos Técnicos (AHTEG) sobre biologia sintética.
— Reunidn del AHTEG (septiembre, 2015): informe para consideraciéon del OSACTT.
— El proceso omitio el aspecto nuevo tema emergente NEI.

No se adoptd la definicion operativa desarrollada por AHTEG.
Se recomendod la ampliacion del programa de trabajo.
No considero si la biologia sintética es un nuevo tema emergente (NEI).


https://www.cbd.int/doc/decisions/cop-10/cop-10-dec-13-en.pdf
http://cbd.int/kb/record/decision/11672?Event=COP-09

Historia de la Biologia Sintética en la CDB

T
* Se extendid programa de trabajo para 2017-2018

— Presentaciones de informacion invitadas sobre seis temas
— Extension del foro en linea, serie de debates sobre cuatro temas

— AHTEG ampliado con cinco términos de referencia - incluye un andlisis contra los criterios NEI
(decision 1X/29)

— Reunién de AHTEG (diciembre, 2017) - informe para consideracién del SBSTTA - no considerd los
criterios de NEI

Recomendaciones

— Ampliacion del programa de trabajo: foro en linea y debates en linea; AHTEG con "membresia
renovada" y nuevos términos de referencia; solicitud de informacion.

SBSTTA-22 (2018)

* Reconocid la necesidad de realizar un analisis en funcidén de los criterios de NEI (decision
1X/29)

* Impulsores genéticos: enfatizo en las "incertidumbres”, pidido un enfoque de precaucion con
liberaciones experimentales y reconocido que puede ser necesaria una guia especifica para
respaldar la evaluacion de riesgos.

e Solicito colaboracion a la Red de Laboratorios para la Deteccion e Identificacion de OVM.
e Solicito que la Secretaria actualice la Serie Técnica del CDB No. 82.



Historia de la Biologia Sintética en la CDB

I
COP-14 (2018) * Adoptd decision 14/19

Invita a las Partes a someter informacion relevante a la Secretaria Ejecutiva
Solicitar una discusién bajo el Foro en linea
Extension de AHTEG en SynBio

Reunién AHTEG SynBio (2019)

Nuevos desarrollos tecnoldgicos de la SynBio.
Aplicaciones de la SynBio que estan en estados iniciales de 1&D frente a los objetivos de la CBD.
Organismos SynBio que pueden quedar fuera de la definicion de OVM del PCB.

Estado de conocimiento de potenciales impactos de las aplicaciones de la SynBio (impulsores
genéticos)

Opciones para regular, monitorear y evaluar desarrollos

Relaciones SynBio y decision 1X/29.

* Someter resultados del trabajo del AHTEG en Biologia Sintética (Canad3,
junio 2020) al SBSTTA-24



Consideraciones Finales

1. La biologia sintética es biotecnologia.

2. Para el desarrollo seguro de la biotecnologia se han generado
varios instrumentos: politicas, marcos regulatorios,

protocolos y foros tanto nacionales como internacionales.
e ¢(Estan cumpliendo los foros internacionales con la discusion
necesaria, suficiente y adecuada sobre estos temas?

3. La biotecnologia avanza notablemente y esta en una fase de

democratizacion que debe ser bien entendida y utilizada

* Los paises deben invertir en apropiada educacion biotecnologica.

* Sector publico y privado deben invertir en investigacion y desarrollo.

* Son necesarias politicas de desarrollo biotecnolégico que promuevan
el avance y progreso técnico-cientifico de manera responsable y
segura (inocuidad y calidad para salud humana, animal y el ambiente).

 La democratizacion de la biotecnologia no puede implicar laxitud ni
sobre-regulacion debe ser un equilibrio entre desarrollo (tecnolégico,
econdémico, social, ambiental), acceso y seguridad.

GRAVTYGLUE.CoM



Con los esquemas actuales que garantizan la
seguridad e inocuidad de productos, éSera
necesario crear un nuevo marco conceptual y
nueva regulacion para la biologia sintética (o para
cada una de las nuevas técnicas, aplicaciones o
productos que se generen con otros nombres que
tome la biotecnologia)?
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