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Traduccion simultanea

« La reunion se desarrollara en espanol, inglés, y portugués
« Hay traduccion simultanea para el inglés y espanol
« Para escuchar las traducciones:

— En los controles de su reunidon/webinar, haga clic en
Interpretacion
— Haga clic en el idioma que desea escuchar.

— (Opcional) Para escuchar solo el idioma interpretado, haga
clic en Silenciar el audio original.
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|. Introductions & Agenda Overview

ll. Regional Policy and Intellectual Property
lll.Stakeholder Interviews

IVV.Case Studies — Banana and Sugar Cane
V. Investment Needs Identification
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Estructuras regulatorias para la edicion génica

Presentado por: Jennifer Kuzma

Co-Investigador Principal

Jennifer Kuzma, PhD
Co-directora, Centro de Ingenieria Genética y

Sociedad, NC State University
Correo electronico: jkuzma@ncsu.edu
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Current LAC & International regulatory structures for gene editing

“Living Modified Organism means any living organism that possesses a novel combination
of genetic material obtained through the use of modern biotechnology” [Cartagena Protocol]

® Point of regulatory investigation: whether certain gene-edited or genome-edited (GED)
crops possess a novel combination of genetic material and/or contain transgenes in the
final product to fall within the LMO definition

Gene editing is not a singular technology or technique; it refers most often to a set of
techniques that enable the manipulation of a genome with greater precision than previous
iterations of genetic engineering.
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Presenter Notes
Presentation Notes
- There does not seem to be any controversy over gene editing being considered modern biotechnology
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Findings: Current LAC regulatory structures for gene editing

° Several nations in the LAC region appear to be coalescing around a particular viewpoint on gene editing as it
relates to LMOs or GMOs, with some leading the world with a clearly defined framework for evaluating gene edited
crops.

* Many GED products will not be regulated as LMOS or first-generation GMOs, although they are evaluated on a
case-by-case basis.

— Argentina was the first in the region with Brazil, Chile, Colombia, Paraguay, Honduras and Guatemala
following.

— Certain gene edited products are not considered LMOs or like first-generation GMOs (do not possess a novel
combination of genetic material or do not contain transgenes) if SDN coding genes and DNA repair templates
are backcrossed out of the plant after incorporation of the edit.

®* Mostly SDN1 (site-directed nuclease), SDN2 and ODM are not generally considered GMO, although
there is evaluation on a case-by-case basis.

— Other gene edited techniques and their products are likely to be considered GMOs

¢ SDNB3 - involves a template guided repair of a DSB using a sequence donor typically containing an
entire gene which allows the introduction of the gene (transgene) or genetic element at the target
site. Could also be entire cisgene, coming from same species, in some cases.
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Overview of Gene edited crop oversight in select LAC countries.

R Genome Signature to WTO
Cartagena GMO .- . . . .
. editing specific precision biotech
Protocol on regulation :
. regulations statement (See Box 1.)
Biosafety
Argentina No Yes Yes—2015 Yes
Bolivia Yes Yes No No
Brazil Yes Yes Yes—2018 Yes
Colombia Yes Yes Yes—2018 No
Honduras Yes Yes Yes—2019 Yes
Mexico Yes Yes No No
Paraguay Yes Yes Yes—2019 Yes
Yes (current
Peru Yes ban on all No No
GMOs)
Uruguay Yes Yes No Yes

Table 2. Overview of Gene edited crop oversight in select LAC countries.
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Draft Cross-comparison of GED Formal Regulatory Approach

Below, nations are placed on the spectrum primarily according to the regulatory capture of GED as 15t generation transgenic GMOs or not. Or
if no information on GED policies yet, on their approach to 15t generation GMOs.

Note: Countries in same category below may differ in their institutional structure, whether a specific law or regulation for GMOs exists (or
older product-based laws & regulations are used), whether they are parties to CBD, and whether they require GM food labeling

Promotional Permissive  Precautionary Preventative

Argentina, Brazil, Colombia,
Honduras, Paraguay ?

(potentially Uruguay) Mexico, Bolivia

Peru?

US, Australia, Canada, Japan
EU, New Zealand

(potentially China, UK) ‘3 lDB

Inter-American
Development Bank
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Analysis of GM vs NBT/GED crops in Argentina

from Whelan et al. 2020

M Foreign multinational
9
# GMO single events X
8 = GMOs moving average M Foreign SMEs
© GMOs estimated
7 ’
S Local companies &
‘@ NBTs (nen-GMQ) per year .
6 peitsbiaiai Public Research
s — Lineal NBTs (non-GMO)
4 mPlant M Animal ™ Microorganism
3 )
FIGURE 2 | GMO products by developer profiles. See text for details. FIGURE 6 | Introduced traits in GMO products. See text for details.
2
14
0
1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
M Foreign multinational
FIGURE 1 | The timeline of GMO approvals in Argentina and the determination
of conventional or GMO status for products obtained using different NBTs. ™ Foreign SMEs
The horizontal axis represents the year of the regulatory decision, and the
vertical axis represents the number of products. See text for details. 59% Local companies &
Public Research
FIGURE 3 | NBT (non-GMO) products by developer profiles. See text for W Plant ®WAnimal ® Microorganism
details.

FIGURE 7 | Introduced traits in NBT (non-GMO) products. See text for details.

13

Trend of greater diversity in developers and traits for NBTs/GED crops
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U.S. data on Gene edited crops

M No comparable “diversity” analysis for U.S. NBT/GED crops
- However about 100 gene edited crops went through “Am | regulated” inquiry process from 2010 to 2020 and may now be grown in the field
and used in the agricultural supply chain
- Some of these would now have to undergo a regulatory status review under 2020 USDA SECURE rule

* George et al 2022 report on gene edited crops in AIR process

Nonplant/nonspecific: 19 [

Species without prior PDNS: 68| e — novel transgenic, requires 3

closed genes: 21 1

4+71+9+21=104

/ Tomato: 19 & - : SO /
: 2. a— B = il editing of undisclosed genes: 71 |
T Alfalfarg——— = )
-+ Petunia: 3 — g = single cisgenic
" = _ exempt per §340,1(b): 9=
Maize: 51 s =
= Rose:2 ——— i Ty
OB m—— S L single gene edit .

exempt per 5340'.71(!:): 2110

; i I t5—
Papaya:2 — — Prior plant-trait-MOA exempt null segregan
Single-entry species: 2— exempt per §340.1(c): 36 [

FIGURE 8 | The theoretical regulatory pathway of 30 years of US agricultural biotechnology submissions had they been considered under SECURE at the time of

development. Starting from left: submissions under AIR and PDNS, the individual species they contain, and their projected exempt or regulated status under SECURE. 14
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Summary

* Rapid growth of submissions to regulatory agencies around the world for gene edited crops

« Some appearing in food markets (e.g. Calyxt high oleic acid soybean in U.S., Sanatech GABA
tomato in Japan)

« Some evidence of greater diversity of producers (including local organizations vs multi-nationals)
and traits with GED crops

* Greater attention in international negotiations and studies on gene edited crops (CBD-CPB, etc)
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Panorama actual de licencias de edicion génicay
protocolos en la agricultura

Co-Investigador Principal

Presentado por: Margo Bagley

Margo Bagley, JD
Asa Griggs Candler Profesora de Derecho,
Facultad de Derecho de la Universidad de Emory

Correo electrénico: mbagley@emory.edu
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CRISPR » Purpose of IP Policy Brief:

PATENT — Provide overview of CRISPR plant
agriculture patent landscape in
AND relevant countries
LICENSING — ldentify and describe key licensing
protocols for LAC companies and
POLICY institutes interested in engaging in

CRISPR plant agricultural research

https://publications.iadb.org/en/genome-editing-latin-america-crispr-

patent-and-licensing-policy \3 lDB
Inter-American
Development Bank
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CRISPR being used
in many crops

One patent application claim mentions: grains, corn,

The relative ease of use, wheat, rice, barley, rye, oats, sorghum, millet,
efficiency, speed (reducing time to sunflower, safflower, cannabis, cotton, soy, canola,
develop an improved trait by half), alfalfa, Arabidopsis, cannabis, potato, Brassica,

and flexibility of the system has peanut, tobacco, tropical fruits and flowers,
resulted in its use in a wide variety banana, duckweed, gladiolus, sugar cane,

of crops to develop several traits
of interest, including higher yields,
herbicide resistance, drough
tolerance, disease resistance,
faster growth, and more.

pineapples, dates, onions, pineapple, cashews,
pistachios, flowers, ornamentals, conifers,
deciduous, grapes, citrus, roses, apples, peaches,
strawberries, almonds, coffee, oaks, beans,
legumes, watermelon, squashes, cabbage, turnip,
mustard, cacti, pecans, flax, sweet potato, soybean,
coconut, avocado, maize beets, cantaloupe and
vegetables.
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CRISPR
PATENT
FILINGS

* Increasing number of competing
techniques and patents

— This creates licensing and freedom
to operate concerns

— Has led to several different
alternatives like CRISPR-Cas 12 a
& b, 13, 14, CRISPR-Cms1, MAD?7,
base editing, etc. for genome editing

« (Cas9 remains the most widely
used

6ES
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CRISPR
PATENT
AND
LICENSING
POLICY

Patents grant a ~20-year right to exclude
others from doing certain things with a
claimed invention, namely:

— Making

— Using

— Selling

— Offering to sell

— Importing

These rights are territorial, and must be

sought in every country/region protection
is desired

Inventions are assessed for novelty,
inventive step, adequate description, and
subject matter eligibility.

6ES

CENTER
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UPQV Plant Variety protection
also available in all countries of
interest except Honduras. Less
stringent protection than utility
patents (breeders and farmers
exceptions possible)

Criterion

LIPOV 1978

LIFOV 199

6ES

CENTER

Utility patents (USA)

Protection

Exclusion

Reguirements

Disclosure

Rights

Seed saving
Seed exchange

Breeder's
exemprion
Duration

Double
profection

(PVP and patent)

Varieties of species or genera as
listed

Monlisted species

Navelty (in trade)
Distinctness
Liniformity
Stahility
Description (DUS)

Prevent others from commercial-
izing propagating materials

Allowed for private and noncom-
mercial use

Allowed when noncommercial
Use in breeding allowed

15-20 years (depending on crop)

Mot allowed

Varieties of all genera and species

Mone

Movelty (in trade)
Distinctness
Uniformity
Stability

Description (DUS)

Prevent others from commercial-
izing propagating materials and,
under certain conditions, using
harvested material

For use on own holding only (for
listed crops only)

Mot allowed without consent of
rightﬁ holder

Use in breeding allowed (but
sharing rights in case of EDV)
20-25 years (depending on crop)

Allowed

Sexually reproduced plants (and
genes, tools, methods to produce
variefies)

First-generation hybrids, unculti-
vated varieties

Novelty (in public knowledge)
Uility

MNonobwiousness

Industrial application

Enabling disclosure

Best mode disclosure

Deposit of novel material
Prevent athers from making,
using, OR selling the claimed
invention or selling a component
of the invention

Mat allowed without consent of
patent holder

Mot allowed without consent of
patent holder

Mot allowed without consent of
patent holder

20 years from filing or 17 years
from granting (prior to June 1995)

Allowed

Derek Eaton Sovrce: Adapted from Helfer (20021, Krattiger (2004), and van Wijk ot al, (2003),
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 There were 8100 CRISPR patent families
worldwide as of January 30, 2021, of

which 1400 related to plant agriculture
CRISPR By July 30, 2022, there were 12863

CRISPR patent families worldwide, of
PATENT which 2377 relate to plant agriculture

AND — A “patent family” encompasses all patent filings
in different countries for one invention. For

LICENSING example, one patent family could have one

individual patent filing in Argentina, another

POLICY one in Brazil, another in Mexico, etc.

— “Patent filings” are published patents and
patent applications.
» Because some of these published documents are
still applications, they may never actually issue as
patents.
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Top 20 Filers of CRISPR Plant Agriculture Published Patents and
Patent Applications Worldwide

CHINESE ACAD AGRI ... 189

CHINESE ACAD SCIEN...
CORTEVA AGRISCIENC...

MIT (US) |
BROAD INST (US) |
HUAZHONG AGRI UNIV...

CHINA AGRI UNIV (C...

CHINESE ACAD AGRIC...

UNIV CALIFORNIA (U...

HARVARD UNIV (US)

KWS SAAT (DE)

SOUTH CHINA AGRI U...
HUNAN HYBRID RICE ...

ZHEJIANG UNIV (CN)
BAYER AG (DE)

SYNGENTA-CHEMCHINA...
NANJING AGRI UNIV ...
SAKATA SEED (JP)
LIMAGRAIN (FR)

1
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July 2022: 4 of top 5 filers from
China, Benson Hill now in top 10

CAA now 317 vs. 189, Corteva 123
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Top 20 Plant Agriculture Filers in Latin American Countries of Interest
(175 patent families)

CORTEVA AGRISCIENC... 48
KWS SAAT (DE) 17
CHINESE ACAD SCIEN... 16
BAYER AG (DE) 1
DU PONT (SPECIALTY... | 9
BROAD INST (US) |
HARVARD UNIV (US)
MIT (US) |
SYNGENTA-CHEMCHINA... |
UNIV CALIFORNIA (U... | 6
PHILIP MORRIS (US) | 4
SANGAMO THERAPEUTI... | 4
TROPIC BIOSCIENCES... | 4
BASF (DE) '
BENSON HILL BIOSYS... |
CELLECTIS (FR) |
CHINA AGRI UNIV (C...
CIBUS (US) '
UNIV MINNESOTA (US... l

NORTH CAROLINA STA... 2

July 2022: Most numbers increased,;
Pairwise now in top 10

~N o~ o~ =
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CRISPR Patent Licensing Protocols

* The landscape is extremely complex, likely impossible
to know all the possible patent owners one might need

to seek a license from.
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Corteva can offer a single license
bundle (to a suite of CRISPR-Cas9
patents)

Five types of licenses:

Internal only Commercial License to
R&D; (may be Commercial license for other rovide CRISPR- No-cost
advantages to seeds and crop (non-livestock) pC 9 L academic
seeking this trait products; agricultural as se:jwces, research license.
early) products; an

O IDB

Inter-American
Development Bank
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=
Reported (not == p—
comprehensive) —
CRISPR-Cas9 — e e
Licenses in Plant e
Agriculture —
(Jan. 2021) —

0
)l
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DuPont Pioneer
Now Corteva
Agriscience

I

Calytx

Editas

Monsanto

Undisclosed AG
Biotech Company

Inari

Yield10
Bioscience

G+FLAS Life
Sciences

FutureGene
(part of Suzano)

BetterSeeds

Any researcher

Reported
CRISPR-Cas9
Licenses in

Plant

Agriculture
(July 2022)

Regional Fish
-[ InStitUte (RFI)
TreeCo
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CRISPR-Cas9 and Casl2a & b:
The Broad Institute

 Whether through the Broad Institute or Corteva, there
are limitations on potential licensee uses:

— Cannot use to:
* enable gene drives (confirmed Aug. 15, 2022);
 Create terminator seeds; or

* Produce tobacco products for human consumption.
https://www.broadinstitute.org/principles-disseminating-scientific-

innovations \3 D
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 May be able to offer

CRISPR-Cmsl lower cost licenses and
greater clarity regarding

(CRISPR 3. 0): patent rights.

Benson Hill « Agreements are
Biosystems individually negotiated.

\ Inter-American
Development Bank
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Cmsl In Progress In Progress Issued Patent
Su Cmsl Yes In Progress In Progress In Progress Issued Patent
Ob Cmsl Yes In Progress In Progress In Progress Issued Patent
Mi Cmsl Yes In Progress In Progress In Progress Issued Patent
* DPositioned as the most cost-effective alternative.
CRISPR-Cmsl

These Cmsl proteins are 10-15% identical to
(CRISPR 3 . 0): Cas9 at the amino acid level.

. — This smaller size allows for more compact
Benson Hill system for precision genome editing.
Biosystems

O IDB

Inter-American
Development Bank
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Reported
CRISPR-12a and Sl BNl
CRISPR-Cmsl o

Licenses in
Plant
Agriculture
(Jan. 2021)

B.enson Hill Bioheuris
Biosystems
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CRISPR-12a

Broad Institute

Reported
(Cpfl), MAD7,
and CRISPR-
Cmsl Licenses
in Plant
Agriculture
(July 2022)

Vilmorin & Cie (Limagrain)

CRISPR-cms1

Benson Hill Biosystems

Benson Hill Biosystems

Ginko Bioworks

Aldevron

Williow Biosciences

Caso, a new

family of
CRISPR proteins

UC Berkeley Mammoth Biosciences
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First identified
Chinese CRISPR
License in Plant

Agriculture
(July 2022)

CRISPR gene
editing for
molecular

design in

corn
(first Chinese
license)

China

Origin Agritech Agricultural
University

Through collaboration agreement

China

Agricultural Origin Agritech
University

nter-American

I
Development Bank
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SDN1 Genome Editing

For genome editing that could occur in nature or through cross-breeding, it
may be impossible to detect patent infringement. However, many countries
put the burden of showing non-infringement of a process patent on the
defendant. For example, in the U.S, 35 U.S.C 295 states:

“In actions alleging infringement of a process patent based on the importation, sale, offer for sale, or
use of a product which is made from a process patented in the United States, if the court finds—

(1)that a substantial likelihood exists that the product was made by the patented process, and

(2)that the plaintiff has made a reasonable effort to determine the process actually used in the
production of the product and was unable to so determine,

the product shall be presumed to have been so made, and the burden of establishing that the
product was not made by the process shall be on the party asserting that it was not so
made.”

N IDB

Inter-American
Development Bank
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Conclusions/Recommendations

For genome editing that could occur in nature or through cross-breeding, it may be impossible to
detect patent infringement. However, many countries put the burden of showing non-infringement of a
process patent on the defendant. May be important for product commezrcialization in foreign
markets.

Entities seeking to commercialize products using CRISPR/Cas9 should consider obtaining research
licenses in early stages to possibly obtain more favorable commercial licensing terms (share
experiences to determine if that really helps). Tech transfer personnel and developers should be
communicating regarding which technology to use and licensing/cost/efficiency
considerations. Should consider ways to routinely share licensing experiences with others in the
region

CRISPR licensors are unlikely to provide licensees with freedom to operate opinions or any guarantee
that a license from them will be enough to avoid infringement. It thus is up to the individual licensee
to continue to assess the patent landscape and determine whether licenses from other entities

may be required.
O IDB

Inter-American
Development Bank



NC STATE UNIVERSITY 6ES

CENTER

Marco regulatorio, Tecnologia, y Propiedad
Intelectual

Preguntas y Respuestas

* Preguntas enviadas a traves del portal y seleccionadas
para responder
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La experiencia en Argentina

Presentado por: Dra. Dalia Lewi

Directora Nacional de Bioeconomia-SSABYDR
Ministerio de Agricultura, Ganaderia y Pesca
Republica de Argentina ‘3 lDB
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Marco regulatorio para la Ediciéon Génica y
su aplicacion:
La experiencia en Argentina

Dalia Lewi

Directora Nacional de Bioeconomia-SSAByDR

Secretaria de Agricultura, Ministerio de Economia
Ganaderia y Pesca - Argentina



FORTALEZAS DE ARGENTINA EN BIOTECNOLOGIA AGROPECUARIA 2 0 2 2 .

v Desarrollo de la Biotecnologia agropecuaria como Politica de Estado

v Sistema de Ciencia y Tecnologia de alto desarrollo (CONICET, INTA, Institutos de Investigacion y Desarrollo,

Universidades Nacionales, Emprendimiento y Empresas Innovadoras)

v Marco regulatorio maduro y basado en la ciencia que se anticipa a cada desafio que se presente

v Entidades publicas y privadas que desarrollan productos en plantas, animales y microorganismos (OGM y NBT)

Ministerio de Agricultura,
Ganaderia y Pesca

7 Argentina
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Pares de A nivel
otros paises nacional
LSS, iComo acompanamos A
Canada el surgimiento y
Argentina es pionera en la evolucion de estas
creacion de una normativa técnicas con un
especifica para el uso de marco normativo
productos de edicion adecuado?
genética
A nivel
Internacional

Empresas y PyMES




e 2013 Relevamiento sobre el estado de arte
de las NBT en el mundo

o /7
EVO[UC] On e 2015 Publicacién oficial de la primera
normativa sobre NBT (solo para

del Marco vegetales)

Regu lato r'io 2019 Publicacidn oficial de las normativas

de NBT para animales y microorganismos y
actualizacion de la normativa de vegetales.

Argentina es pionera en la ® 2020 Unificacion y actualizacion de la
creacion de una normativa normativa de NBT.

especifica para el uso de

productos de edicion e 2021 Publicacidn oficial de la actualizaciéon de
genética. la normativa de NBT Res. N°21/2021. Hasta
el momento se realizaron 45 ICP para
distintos organismos




Caracteristicas a destacar
de la Resolucion N°21/21

Procedimiento para determinar si un producto
obtenido por NBT podria estar alcanzado por la
regulacion de OGM o no. (Definicion de OGM del
Protocolo de Cartagena)

El analisis se realiza caso a caso.

No es restringida a una lista determinada de técnicas.
Permite realizar la consulta cuando el producto se
encuentra en etapa de diseno

La Comision debera dar una respuesta al interesado en
80 habiles.

Anexos especificos para animales, microoganismos y

plantas.




Criterios
aplicados

2022

Definicion de OGM del Protocolo de
Cartagena

Cualquier organismo vivo que posea una nueva
combinacion de material genético que se haya obtenido
mediante la aplicacion de la biotecnologia moderna.

Definicion de "Nueva combinacion de
material genético”

Cambio producido en el genoma del organismo por la
incorporacion, en forma estable y conjunta, de UNO (1) o
mas genes o secuencias de acido nucleico que forman
parte de una construccion genética definida.

(Res. 21/21 de NBT del Ministerio de Agricultura
Ganaderia y Pesca)



ICP - INSTANCIA DE
CONSULTA PREVIA

El solicitante debe
proporcionar
informacion sobre:

CAMBIOS
GENETICOS

EN EL NUEVO
PRODUCTO

METODOLOGIA
APLICADA

PRUEBAS DE LA
ELIMINACION

DEL TRANSGEN
ICP ( SI ES

NECESARIO)

NUEVA
CARACTERISTICA



ENTIDAD
DESARROLLADORA

v

PRODUCTO REAL / PRODUCTO HIPOTETICO

1

ICP SEGUN EL ORGANISMO DE CONSULTA
(RES. SABYDR N'21/21)

!

ANALISIS (CIYB Y CONABIA)

!

(TIENE UNA NUEVA COMBINACION DE MATERIAL

GENETICO?
NO Si
<+ v
ES NO GM Y SE CONSIDERA COMO UN SE CONSIDERA GM Y DEBE CUMPLIR CON LA
PRODUCTO CONVENCIONAL NORMATIVA DE OGMS SEGUN EL ORGANISMO

(ANIMAL - VEGETAL O MO)

PARA OGM, LA APROBACION COMERCIAL DEBE
CONTAR CON LOS DICTAMENES FAVORABLES DE
SENASA, MERCADOS ACROPECUARIOS Y CONABIA
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Desarrollos con Edicidon Génica agro)
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Sanchez Leon et
al.

Plant Biotechnology Journal (2018) 16, pp. 902-910

INTA

by Brian
Wallheimer, Purdue
University

Foto: INTA



Oportunidades del Marco Regulatorio

Existe mayor

variedad de La velocidad
fenotipos en de los

diferentes cultivos . es mesanreltos
y mayor diversidad ~ Es posible relacion a los ~Permite que las

de organismos predecir los OGM entidades
costos y tiempos desarrolladoras

del producto en alcancen mas rapido
etapa de diseno con su producto al
mercado
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:Mi producto debe ser regulado?

Formulario online abierto para consultas orientativas

Tipo de organismo:

CONABIA

Comision Nacional Asesora de Biotecnologia Agropecuaria

OVegetal (JAnimal (J Microorganismo

;El producto es real o hipotético?
O Real O Hipotético

Convocatoria CONABIA SEl producto es un desarrollo local o es importado?

O Local O Importado

$Qué técnica de biotecnologia esta aplicando?
b - o
0oGM . OGM Animal 1‘_‘1@ Documentos O Transgénesis [ Nuevas Técnicas de Mejoramiento (] Otra
Comerciales de decisidon
Mi consulta consiste en:
i:,l‘“ Evakiacionies Marco [JSaber si mi desarrollo es 0 no es 0GM.
regulatorio O solicitar orientacién sobre la normativa que debo atender para solicitar un permiso de experimentacién.

O Solicitar orientacidn sobre la normativa que debo atender para solicitar un permiso para futura liberacién comercial.

[JSolicitar informacién sobre el estado de avance de la solicitud de permiso presentada (indicar nimero de expediente)

¢Mi producto debe ser Portal de informacién

. regulado?




Conclusiones

El espiritu de la normativa es
contemplar a todos los
organismos bajo una misma

resolucion de manera
independiente sin que se vincule

con las normativas comerciales
para OGM.

Esta normativa da certidumbre a
los grupos de trabajo local y se
observa en la cantidad de
desarrollos y consultas realizadas.
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llaria Cimadori, PhD Student, Yale University



NC STATE UNIVERSITY

6ES

Stakeholder Interviews

Stakeholder Interview Sector
Representation

Non-profit or Government
advocacy 26%

12%

R

Public Applied '
Researcher or i

University __ Industry
31% . 31%

CENTER

40+ interviews conducted

Argentina, Bolivia, Brazil,
Colombia, Honduras, Mexico,

Paraguay, Peru, Guatemala,
Uruguay

57

Inter-American

¥ a
Development Bank
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Challenges

e Regulation and legislation challenges. Need to clarify an actionable regulatory framework and harmonize with
domestic and international legislation. Regulation harmony in the continent

e Bureaucratic limitations. Researchers struggle to obtain the necessary items for their experiments and their
labs. Importing them is often time consuming and not a well understood by customs officials. This is critical for
product developers. (Peru, Bolivia).

e Limited partnerships opportunities and career development for students. Either there are few opportunities
or there is a lack of opportunities to collaborate with different institutions. This is something that is been
addressed but needs more support.

e Partisanship of public officials and limited public engagement. Close connection between policymakers and
government officials with interests (either pro or against gmos). Taking a political position influence the regulation
enforced. Strong influence from European NGOS steering public opinion, and lack of involvement of the public
(few outreach activities and access to information about emerging technologies).

e Close connection between market needs and product development. In countries that have the capacity to
develop products and patents related to biotech, there is a clear influence of the market (trade) and the products
down the pipeline. This represent an issue for crops that are not as attractive for the market (local). \3 |DB

Inter-American
Development Bank
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Priorities

Develop and enforce flexible regulations that facilitate researchers work, that respond to
their needs. Avoid legal conundrums by rethinking usable and working definitions, that
allow multiple stakeholders to engage with the regulation.

Develop education and outreach strategies around different types of crops, valued not
only by industry but also by farmers or other communities (include NGOs and local
communities points of view).

Inter-American
Development Bank



NC STATE UNIVERSITY 6ES

CENTER

Regulatory & Political Context

Regulation
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Regulation: Interview Quotes

Regulation & Harmonization

“It is a great challenge to understand the regulatory framework, [...]. One is
already thinking about it, that it has to do with the viability of the project itself if
the amount of economic resources is insufficient” (Paraguay).

“We can see the regulation experience countries, we can learn from them. Long
track, done by others, learn from them, many things can be harmonized [for]
more coherent regulation. Argentinian regulation or Colombian regulation,
Brazil regulation is a bit complicated....Open the door to access for different
technologies, more than 25 years, they don'’t have it yet” (Colombia)

Inter-American
Development Bank
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Regulation: Interview Quotes

Regulation & Partnerships

“In 2017, we went there, we trained them. [...]. | went to Guatemala to advise
their officials and their academics. And with our advice and our training, they
finally made of their legislation and put it in the same level, in same the
agreement, in same terms as ours. Since then, we are an example of
international cooperation in these regulation issues. And now we have
heard that El Salvador wants to join.” (Honduras).

“We also understand that outside the country there are places where the
regulations are more advanced, so everything we can take advantage of that is
happening outside of the country through collaborations that ANAPO is doing
with different entities like Biotrigo of Brazil” (Bolivia)

\IDB
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Regulation: Interview Quotes

Regulation and politics

“We right now have a central left political party in place, and they don’t want to approve
anything that has to do with new technologies. It is more a political stuff than a technical
stuff. Because the Biosafety Commission already endorsed the procedures, and the
procedures are waiting to be approved by the Minister of Agriculture which is waiting for
ever’ (Costa Rica)

“There are contradictions, inexplicable moratoriums, irreconcilable discourses, from the
agencies that protect the environment and those that promote the agricultural sector. There
is little understanding between what the law says and what officials do. The law had
many heated debates, which reconciled biosafety and are based on gradual, experimental,
pilot tests and later commercial releases, which obey international principles”. (México)

Inter-American
Development Bank


Presenter Notes
Presentation Notes
Ilaria: Example of Mexico. Razones politicas, problema. Hay un partido politico que esta a favor o en contra de la biotechnologia. Como el gobierno, establece estos bloques.
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Regulation: Interview Quotes

Regulation and product development

“Industrial biotechnology companies must send their samples to the analyzers in
other countries because we don’t have certified labs here in Brazil. It is absolutely
unbelievable. And why there are no labs with this kind of certification? Because it adds
additional costs that do not compensate for the labs to follow the rules” (Brazil).

“When you go to customs, they ask you for all the paperwork, they ask you for basically
a permit from the university, so they don’t have to charge you extra import taxes. That
took us like close to four months because the university is also very slow. There all
these legal documents that you get asked in the process that just make the whole team
very slow. In the end it was like a year to get all the documentation.” (Peru)\3 IDB
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Social Dimensions

Education & Outreach

Public engagement
strategies

Educate decision makers

Activism
Role of external activism
Regional activism

Inter-American
Development Bank
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Outreach and training: Interview Quotes

Expertise and outreach involving CRISPR technologies and gene editing

“Because gene editing has implications that cannot be restrict to one community, this must involve
debate. Discuss several dimensions of gene editing... organize a global assembly, there were some
problems because of the pandemic and funding” (Brazil)

“We wanted to shown that... we were talking about a different technology. We don't care if you are
against or if you are supporting GMOs. We don't care... Because we are going to show you how the
new technology is producing novel organisms. In the case of Peru, we were inviting people from the
Ministry of Agriculture, National Research Institute and three offices from the Ministry of the
Environment... We wanted to show them that this is a new technology. That it is important to
explain how the technology works. And the different sectors are going to be able to see how they can
use the technology and how safe or unsafe the technology is. ” (Costa Rica)

Inter-American
Development Bank


Presenter Notes
Presentation Notes
Are you planning to present in Sp or Eng? The quotes should be in whatever language you’re presenting in. 
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Activism: Interview Quotes

External influence

“There is influence “from European environmental organizations with strong
investments and with talks to the population that introduce a lot of fear over not
only the production of transgenic crops but also on the consumption of these
products. There is a heavily financed environmentalism in Bolivia, with a presence in the
civil society but also in the different governments” (Bolivia).

“There are always activists from different groups. Most of these groups were

international groups like Via Campesina, Greenpeace and others. Some of them

were supported by international institutes from Europe in general... Very rarely we

saw small farmers or students... So it was not kind of spontaneous presence of people

against GMOs. It was internationally organized...” (Brazil) 3
\9IDB


Presenter Notes
Presentation Notes
Change to activism from outside the region: 
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Activism: Interview Quotes

From within the region

“In the country there was a discussion over the introduction of the first event, soyRR,
which was requested by ANAPOQO. There was a big discussion in the government. The
discussion also took place in civil society, with environmental activists against
the introduction of this event in Bolivia on one hand but on another the producers
wanted to introduce it to increase crop yield” (Bolivia)


Presenter Notes
Presentation Notes
Change to activism from inside the region; note that absence of position on gene editing is valuable data


®c STATE UNIVERSITY 6ES

CENTER

Concluding Thoughts

e Regulation is the dimension that shapes all others.
o Product development
o Training
o Capacity Building
o Partnerships
e Attending to social dimensions opens up decision making about new agricultural
technologies which may shape acceptance and adoption.

Inter-American
Development Bank


Presenter Notes
Presentation Notes
May want to reconsider concluding thoughts?
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Stakeholder Interviews:

Question and Answer
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Estudio de caso I:
Edicion génica en banano

(Honduras y Guatemala)

Principales enfermedades de banano y platano (musaseas}:

* Sigatoka del banano por Mycosphaerella fijiensis
* Marchitéz o Mal de Panama por Fusarium sp Raza Tropical 4

Sigatoka Negra Fusarium Raza Tropical 4




Importancia del banano y platano en la seguridad alimentaria 'y
reduccion de la pobreza

« Los bananos y platanos, producidos en
mas de 135 paises, son un cultivo basico
para la seguridad alimentaria de mas de
400 millones de personas

e Son una fuente esencial de ingresos en Obijetivos de Desarrollo Sostenible (ODS)
’ A, DE DESARROLLO
muchos paises en desarrollo @ OB]ETlv,m SOSTENIBLE

 Las enfermedades como Sigatoka y
Fusarium representan un grave riesgo

DE DESARROLLO
SOSTENIBLE



La Sigatoka negra en banano (Mycosphaerella fijiensis)

Sigatoka negra

Nombre comun
Sigatoka negra o raya negra

Nombre cientifico
Mycosphaerelia fijiensis Morelet

Tipo de plaga
Hongo Ascomycete

Cultivo que ataca
Bananos y platanos

Dispersion
Global a nivel del tropico

Organos que ataca
Ataca principalmente el tejido foliar, evitando el proceso de fotosintesis

Condiciones predisponentes
Alta temperatura, alta humedad, mal drenaje, mala nutricion

Fuente: CroplLife

Fuente: Intagri, adaptando Agrios (2005)

El pldtano y el banano (Musa spp.) son alimentos basicos para mas de 400 millones de
personas y una fuente de empleo e ingresos para muchos paises de LATAM



La Sigatoka negra en banano (Mycosphaerella fijiensis)

Enfermedad foliar mas destructiva y de mayor valor econédmico - puede causar
pérdidas de hasta un 50% en el rendimiento y 100 % de |la produccién debido
al deterioro en la calidad.

La Sigatoka aparecio en Centroamérica (Honduras) en 1934. Esta presente en
todos los paises de produccidon bananera

Causa gran impacto econdmico, por reduccion en produccion y por los altos
costos de manejo.

La alta virulencia de M. fijiensis enfoca las medidas preventivas hacia el manejo
adecuado de labores culturales en la plantacién y al monitoreo continuo de la
evolucidén de la enfermedad,

Se estima que el costo de aplicacion de fungicidas por Ha/ por aplicacion es
de USS$ 1500-2000/Ha/afio, con alrededor de 50 aplicaciones




La marchitéz o Mal de Panama por Fusarium sp. Raza Tropical 4 (RT4)

Fusarium oxysporum f.sp cubensis

Raza Tropical 4

Nombre comun

Tipo de plaga
Hongo Ascomycete

Cultivo que ataca
Bananos y platanos

Organos que ataca
Ataca principalmente el tejido foliar, evitando el proceso de fotosintesis

Condiciones predisponentes
Alta temperatura, alta humedad, mal drenaje, mala nutricién

Hongo de suelo y principal riesgo
de la industria bananera



Distribucion geografica de Fusarium oxysporum f.sp cubense RT4

!PQPI

PEST ALERT 8! -
CAUTION! HELP US KEEP IT OUT! o _,.1{
Tropical Race 4 o’ udl

Camersn  Libena Magagaesr  Dusric Mo Tegs Pakistan [
Sanaa Garmbls i Bep. Dom.  Ugance Turkey Malaysin
Costs de M. Guatemals  Msil Fruands Wenensels Mozsmbsque
Costa Rica  Guines Mauritania  Senegl Peyanmar

Geographical distribution of Fusarium oxysporum f. sp. cubense (Foc) races. Source: Adapted from CABI/EPPO lDB
[25], EPPO [26] and PROMUSA [27].

Inter-American
Development Bank



Marchitéz o Mal de Panama - Raza Tropical 4
Fusarium oxysporum f. sp. cubense tropical race 4 (TR4)

» Enfermedad mas destructiva de platano, banano y heliconias. No se Fusarium Raza 4 Tropical (R4T)

. .o . s . s . . . s . Fi i f.sp. cub: . Fi i doratissii
ha identificado ninglin tratamiento quimico, ni ningln sustituto s il L bt s

en musaceas (platanos y bananos)

resistente aceptable.

* Lavariedad Cavendish es altamente susceptible. Mas del 40% de la
produccion mundial de banano y casi todo el comercio de
exportacion es Cavendish.

* En Australia (Dr. James Dale y su grupo) desarrollaron un
Cavendish transgénico con resistencia a la RT4. Una linea
transformada con RGA2, un gen aislado de un platano diploide
resistente a RT4, y la otra con un gen derivado de un nematodo,
Ced9.

La expresion de estos homologos
puede elevarse también mediante

la edicién génica, para proporcionar
una resistencia no transgénica

* La expresidn del transgén en las lineas RGA2 esta fuertemente
correlacionada con la resistencia. Los homdlogos enddgenos de
RGA2 también estan presentes en Cavendish, pero se expresan diez

et R AR DL Fawaw hafure com/aradea if R85 887 01670-6



https://www.nature.com/articles/s41467-017-01670-6

Busqueda de resistencia por transgénesis, cisgénesis y edicidon génica a
Fusarium oxysporum f. sp. cubense raza tropical 4 (RT4)

Estrategia combinada:
"
1. Introduccion de
genes de resistencia a Cavendish
(cisgénesis y transgénesis)

2. Introduccién de promotores para mayor
expresion de genes endogenos de
resistencia

3. Identificacién y posterior silenciamiento
de genes de susceptibilidad

Fuente : Naturehttos://www.nature.com/articles/s41467-017-01670-6

Dr. James Dale, Queensland University of Technology (QUT), Australia, comunicacién personal. Colaboracién con De Vionte y Filipinas


https://www.nature.com/articles/s41467-017-01670-6

CRISPR o Edicion Génica

CRISPR-Cas Reads the
CRISPR/CAS or SDN technology used in precision plant breeding DN AcfaPlant

DELETES EDITS REPLACES

GMO
-

- Transgenic
- Cisgenic

- Intragenic

MD([MN bﬂ)‘xl')(]N

Gene disruption Gene correction Gene insertion
No DNA inserted Few nucleotides inserted Trans/Cisgene or regulatory sequence

Fuente: MM Roca et al. Cisgenics Crops in Latin América, Springer 2022, en imprenta



2022: Paises (en verde) ya con regulacion para cultivos
editados

Countries with published regulation (or discussion) on status of Genome Edited (GEd) Crops
(second-generation biotechecnologies)

a. b.

v »

Countries in latin America and
the Caribbean (LAC) growing GM crops

(GMOs - irst generation biotechnologies| @ Soecific genome editing regulation, SON-1 & SDN-2 are not considered GMOs

@ Specific genome editing rules in dicussion

@ Specific Genome Editing Regulation. All are considered GOs

@ No specific rule but signed onto WTO statement suggesting most genome editing will not be GMDs
No publiushed rules on genome editing

a. Regulacién de paises (verde)que permite cultivar OGMs
b. Paises con regulacién ya establecida para cultivos

editados Fuente: MM Roca et al. Cisgenics crops in Latin América, Springer 2022, en imprenta



Banano GM y editado con resistencia a Sigatokay Fusarium y RT4 /
puede posiblemente ser evaluado en Honduras y Guatemala

* Avances por empresas privadas como Tropic Bioscience
(UK/Israel) en coordinacion con Dole y FHIA en Honduras

* Solicitud entregada a Comité Nacional de Biotecnologia
* vy Bioseguridad Agricola (CNBB) en Honduras v m
c©
» Sigatoka : variedades transgénicas y editadas ? \6 € & S ’*
* Fusarium RT4 : variedades editada 'b\‘ SuEio \@3‘\
Q ORNON
o
I —

Comité Nacional de Biotecnologia y Bioseguridad (CNBB), % TI'OplC BlO SCle NCes™

Liderado por la Secretaria de Agricultura y Ganaderia
#SAG a través del Servicio Nacional de Semillas

Pairwise & Tropic Bioscience firman acuerdo
httpS//WWWfacebOOkCOm/WatCh/?V=438199710194971 para utilizar tecnologia de edicidn de cultivos



Honduras: marco regulatorio de biotecnologia agricola

Marco regulatorio de
bioseguridad: Honduras — un
estudio de caso para
Centroamérica

REDBIO/FAD

Maria Mercedes Roca, Ph.D - Zomorano
Caros Almendares, Ph. D. = Ministerio de Agricultura,
Daniel Pinto, Secretana Tecnica de Planificacion

https://es.slideshare.net/lacbiosafety/marco-regulatorio-de-bioseguridad-honduras-un-estudio-de-caso-para-centroamrica
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Caso de Estudio: Edicion Génica en Banano

Preguntas al equipo
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Estudio de Caso

Edicion génica en Cana de Azucar:
Brasil y Bolivia

Inter-American
Development Bank



rio ‘ VOLUME EXPORTADO/IMPORTADO DE AQOCAR (EM TONELADAS) POR PERIODO

32,1 Mi

20.21

27.8 Mi
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Cana de Azucar: Importancia en Agricultura Tropical

En Brasil

< Waltar ao relat:

orio | | VOLUME EXPORTADO/IMPORTADO DE ETANOL {EM METROS CUBICOS) POR PERIODO

» Area total: 10Mi ha

* Produccion total: 642Mi ton

* Productores: 70.000

(Sao Martinho, Terreaus, COFCO)
* Ingenios: 404

* Rendimiento medio: 74t/ha

Fuente: Sugar Tech (Jan-Feb 2022) 24(1):112-133

VOLUME

3,0 Mi

2,5 Mi

2,0 Mi

1,5 Mi

1,0 Mi

0,5 Mi

0,0 Mi

Fuente: https: //observatorlodacana com.br/listagem. php”ldMn 143



Presenter Notes
Presentation Notes
Most concentration into large farms within the fields of cotton (93%), sugarcane, soybeans (48%), corn (24%)
Note: Need to acquire 2017 Ag Census data for full series. 
time, our analysis shows that land productivity is higher in larger
farms, supporting the view of Dyer (2004). The faster incorporation
of mechanical, biological, and chemical technologies in
lar<Jer farms as well as the use of advanced managerial meth- o '
ods, are well-known facts in the Brazilian agriculture, and allow
the intensification of land use and the increase in land productivity.
The faster increase in TFP observed for the smaller and
the larger farms in Brazil by Helfand et al. (2015) (the U-shaped
TFP behavior) suggests that th is difference is likely to remain
in the future or, at least, reduce slowly.


Cana de Azucar: Potencial de Mejora Genética

 Embrapa: entidad publica-privada

- Knockdown de genes SP80-3280 - BAHDO1 (Flex
1) y BAHDOS (Flex Il)

- Disminucion de acido ferulico (FA) y acido
paracumarico (pCA) en la pared celular

* Mejor digestibilidad de biomasa vegetal y
acumulacion de azucares

FLEXCANE - Sucrose accumulation

)

| —1 Etanol (1G e 26G)

A Produgao de agucares
jl Co-geragao de energia

Flexcane Processo industrial otimizado Cana-de-agticar otimizada

Fuente: Hugo Molinari

Guatemala

- CENGICARA g (

- N Colombia
Nicaragua - 4 —p ——

e —— 4 " CENICARA
B | - FEDEBID:

”
/ Peru
Costa_Rlcn rrr——
. oA - IMA

Bolivia

Paraguay

« GEGA

= RMIGD — National Network of Ressanch and Development of |
Biosrangy

= CENGICARA - Sugarcane Research and Training Cenler

= |IGA ~ Inier-American Insiibuie for Cooperation on Agriculiure

» EMBRAPA ~ Brazian Agricultural Research Corporation

= |CIDCA - Cuban Research Inslitute of Sugarcane Dedvalbves:

= INICA ~ National Instituie Reseanch of Sugarsane

= 5IRI - Sugar Indusiry Research instilute

= CEMICARA - Colombian Sugarcane Research Center

= FEDEBID - Mational Federation of Bickuels

* APPAB - Procucer Pennian Azsociation of Sugarcane and
Biohsats

= INIA— National Institute of Agrculiure of Agriculiural
Technology r

» CECA- Exparimantsl Sugancane Center @ Sugsr Produciion

= INTA - National Instiute of A el Techn

= EEADG - Agricultural mug:v?t]:mlu e A  Ethanal Fuel Production

= CHACRA - Chacra Experimenal Farm B G Studies

= CTBE - Biosthanal Scence and Tachnalogy Labaratory

+ OTC = Canire de Tecnologia Canavieine

* RIDESA - Univarsiy Matwork

* |AC = Agronomic Insfliuie of Campinas

= EMBRAPA — Agricultural Resasrch Corparaiion

_* UNICA — Bragiian Sugarcane Indusiry Assodaton

Source: adapted fram [CORTEZ 2013).

Fuente: Current status and perspectives for bioenergy in Latin
America & Caribbean: addressing sugarcane ethanol. 2016



Caiia de Azucar: _- B E

Flexibilidad de Usos 15 Gen

Industrial
Stage "

Cane
Biomass >
(Straw &
Bagasse

2" Gen
Industrial
Stage

» Costos R$0.26/L E2G vs. R$0.22/L E1G

* Uso de levadura GM: 5-10% mas de etanol Pretreatment

Stage
» Uso de levadura GeD: Globalyeast, Lallemand, 2nd Gen.
YesSinergy Ethanol

Enzymatic
* Importante en discursos de cambio climatico T \d
a0 . . .
E2G - 73% remocidon carbono en relacion petroleo P . cntation

Hydrolysis
Fuente: Costa (2014)




Cana de azucar: Contexto Regulatério
RN CTNBio 16/2018
“As TIMP abrangem um conjunto de novas metodologias e abordagens que
diferem da estratégia de engenharia genética por transgenia, por resultar na
auséncia de ADN/ARN recombinante no produto final’

| - producto con ausencia comprobada de ADN/ARN recombinante, obtenido por técnica que utiliza
OGM como progenitor;

Il - producto obtenido por técnica que utiliza ADN/ARN que no se multiplicara en una célula viva;

lll - producto obtenido por técnica que introduce mutaciones sitio dirigida, generando ganancia o
pérdida de funcidon génica, con ausencia comprobada de ADN/ARN recombinante en el producto;

IV - producto obtenido por técnica donde hay expresion, temporal o permanente, de moléculas de
ADN/ARN recombinante, sin presencia o introgresion de esas moléculas en el producto; y

V - producto donde se utilicen técnicas que emplean moléculas de ADN/ARN que, absorbidas o no
de forma sistémica, no provoquen modificacion permanente del genoma

No se consideran OGMs por ley nacional



Cafa de Aclcar

Convencional 6 a 15 afos
Madificado Genéticameante 10 a12 anos
(DGIM)

Editado Genéticamente 2 a b afios

[Convencional)

*costos para desregulacion

Convencional X CanaFlex

- 10 anos

- 10% area

- 12% mas sacarificacion

- 15% mas sacarosa tallos
- 200% mas sacarosa hojas

Informacion Econdmica

Costo (USS%)
10 millones

mais de 100 millones™

S00 mil a & millones

Fuente: Entrevistas

18754
Etanol
2G
anidro
15%
937,71 .

otimista miderado

Figura 4 — Renda adicional total no décimo ano, em R3$ milhdes e distribuigio % por
produto.

Fuente: Molinari et. al. 2021.




Oportunidad de Cana GeD en el Sector Boliviano

 Sector de cana de azucar es mucho mas
joven y menos desarrollado

* Bolivia (10Mi ton)
* 5 plantas (potencial de 250 Mi L etanol)
* Produccion concentrada en Santa Cruz

» Centro de Investigacion de Ingenio
Guabira: cruzamientos de variedades
Bolivia y Brasil

» Exportacion de azucar e importacion de
etanol

Figura N° 1
Localizacién de las empresas productoras de alcohol etilico
Periodo: 2018

—
POPLAR CAPITAL S

o By
o 1 SUCURSAL BOLMA
~

Fuente: Informacion proporcionada por las empresas del sector.
Elaboracion: AEMP/DTDCDN/UAE.

Elaborado de AEMP (2018)
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Presentation Notes
On March 8, 2018, Bolivian President Evo Morales announced the country would begin ethanol production. The ethanol mandate will require that gasoline be blended with at least 10 percent ethanol beginning in 2018, then rise to 25 percent in 2025. Bolivia will produce ethanol from sugar cane and sorghum. Both government and private sector are supportive of the program that will have a positive impact on the Bolivian economy. The government sees ethanol production as an opportunity to substitute gasoline imports.

For his part, the president of the National Commission of Sugarcane Producers (Concabol), Oscar Alberto Arnez, stressed that this new negotiation allows them to continue growing as producers and helps them in their development.


Oportunidad Cana GeD en el Sector Boliviano

* Apoyo reciente de incrementar uso domestico de

etanol; por el gobierno y el sector privado

* Mandato para mezclar con gasolina:
« 2018: 10% | 2025: 25%

» Ventas y objetivos
« 80Mi L en 2018
* 160Mi L en 2022
« 380Mi L en 2025 (anuncio original)
» Se requiere:
« Aumento de superficie, y en productividad

Bolivian government agrees with sugar
mills and sugarcane producers to purchase
160 million liters of ethanol for 2022

Bnamericas
Published: Friday, November 26, 2021

Mecanizacao da colheita revoluciona cana boliviana

Tendo o Brasil como referéncia na produgao da cultura, o pafs vizinho importa variedades, profissionais e conhecimento para se
desenvolver

IRA, DE FERNANDEZ ALONSO (BOL)

Imagen: Ingenio Azucarero Guabira
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Presentation Notes
On March 8, 2018, Bolivian President Evo Morales announced the country would begin ethanol production. The ethanol mandate will require that gasoline be blended with at least 10 percent ethanol beginning in 2018, then rise to 25 percent in 2025. Bolivia will produce ethanol from sugar cane and sorghum. Both government and private sector are supportive of the program that will have a positive impact on the Bolivian economy. The government sees ethanol production as an opportunity to substitute gasoline imports.


Preguntas a Explorar - Brasil

 Evolucion de costos/L de produccion E2G

» Factores que influyen la velocidad de adopcion
» Royalties para variedades GeD adoptadas

» Barreras de propiedad intelectual

* Mejoramiento genético (productividad estancada)

 Aspectos de sustentabilidad (cambio climatico)

» Aspectos de trazabilidad y comercio exterior


Presenter Notes
Presentation Notes
General emissions gains: Brazil’s first-generation ethanol avoids between 69–89% of CO2 emissions in comparison with regular fossil fuels, while sugar-beet ethanol avoids only between 35–56% and corn-based ethanol emits up to 38% more than regular fossil fuels
EU-Mercosur trade deal: The deal is to grant preferential EU market access to South American bio-commodities through tariff rate quotas (TRQs) on sensitive agricultural products, such as sugar and ethanol, conditional on environmental and social standards. Increased ability to supply EU with advanced-generation biofuels is in line with their overall climate strategy and could support the agreement development. 
Brazilian zoning law causing friction, but models show unlikely to influence expansion there: Brazilian government to revoke the sugarcane zoning decree does not appear to influence sugarcane expansion into the Amazon. Indeed, the results show that only 2% of the total sugarcane area in 2030 (307 thousand ha) is within the AEZ restricted zone, most of which was already sugarcane in 2019 (74%). Similarly, new sugarcane croplands from forest clearance are marginal


®
Preguntas a Explorar - Bolivia

* Posibilidad de aumentar produccion a corto, mediano, y largo plazo
 Pais con mucho potencial agricola, con bajo nivel de poblacion (11 millones)

» Oportunidad del sector cafiero en un sistema de regulacion resistente
en otros cultivos (ej. maiz).

» Posiblemente mas aceptacion de un producto desarrollado dentro de la region, que
por compania transnacional

» Creciente avance en incentivos para adoptar la biotecnologia
 Sistema regulatorio avanzando positivamente para GeD
» Superacion de las barreras existentes y intercambio

* Muchos productores y empresas brasileras en Bolivia
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General emissions gains: Brazil’s first-generation ethanol avoids between 69–89% of CO2 emissions in comparison with regular fossil fuels, while sugar-beet ethanol avoids only between 35–56% and corn-based ethanol emits up to 38% more than regular fossil fuels
EU-Mercosur trade deal: The deal is to grant preferential EU market access to South American bio-commodities through tariff rate quotas (TRQs) on sensitive agricultural products, such as sugar and ethanol, conditional on environmental and social standards. Increased ability to supply EU with advanced-generation biofuels is in line with their overall climate strategy and could support the agreement development. 
Brazilian zoning law causing friction, but models show unlikely to influence expansion there: Brazilian government to revoke the sugarcane zoning decree does not appear to influence sugarcane expansion into the Amazon. Indeed, the results show that only 2% of the total sugarcane area in 2030 (307 thousand ha) is within the AEZ restricted zone, most of which was already sugarcane in 2019 (74%). Similarly, new sugarcane croplands from forest clearance are marginal


Innovacion: Part de La Solucion

“This situation opens a tremendous opportunity to both Brazil and
the rest of the Latin American region to re-visit their own internal
energy programs, and put in place the necessary investments that
will lead to more efficient and highly productive food and energy
systems. This packaging’ of policy to address both the food and energy
sector is a strategy that was followed by Brazil, since the early 1970s,
which has resulted in its position as a net exporter of both major energy
and food commodities. There is an example in that, to be followed by
other Latin American countries — as well as important lessons to be
learned, in terms of how environmental concerns can be better
protected, and land use policies more effectively implemented”

Fuente: Biofuels and Rural Economic Development in Latin America and the Caribbean, FAO y IBD. 2010.
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Rich diversity in the region with respect to
economic development, regulatory environments
and local biotech development efforts

(Marker Size = 2019 GM planted area) (Marker Size = 2020 GDP)

Significant - Brazil Significant Brazil
Argentin: Argenti
Colombi Colombi
Some Mexico© olom 'a; Some- Mesxico olom |a©
Uruguay Uruguay

Extent of Local Development
of 2nd Generation Biotech
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Sources: Planted Area via ISAAA; GDP via World Bank; Policy Category names via Paarlberg (2000)



Investing in Knowledge and Technology Production
Processes

* Formal workforce training
* National, regional and international (non-regional) universities
e Upskilling
* Capacity building

* Many smaller and less-developed countries rely on LATAM regional
training programs, particularly Brazil, Argentina, Mexico, Colombia (CIAT)

» Stated needs for financially supporting students to travel within the
region or abroad for training.

* Note: past leadership of Zamorano University in Honduras in
agricultural training, but notable absence in the biotechnology space



Investing in Knowledge and Technology Production
Processes

* Regulators in countries with established gene editing procedures (notably
Brazil, Argentina, Honduras, Uruguay) generally felt they possessed the human
capacity to conduct risk assessments and evaluations

» Support requested for expanded regional collaboration between countries

* Existing coordination/collaboration between high-level regulators and
developers from MERCOSUR

* Expansion or replication potential across other regions?

* |ICA clearly an important player, carries high regard among many interview
participants, with ongoing courses

* Directly resulting in key position docs (2018 WTO statement)
* Inclusion of regulator bodies and senior ministry, political figures \9 lDB

[CIAT / Zamorano, iGEM]

an
Development Bank



Investing in Knowledge and Technology
Production Processes

* Regulators, even within countries with developed regulatory
structures for gene-edited products, still differ in procedures for prior
consultation or post-review for GMO vs. conventional designation

* Publicly available web databases for firms and application details -

omitting CBI - exist in some cases (e.g. Brazil) but remain private in others
(e.g. Honduras, Argentina).

[ IICA courses requested - 2018 WTO statement on gene editing
harmonization]

* Given successful collaboration on initial policy formation, investments
could expand cross-country collaboration and further harmonization
on prior- and post-consultation processes, and disclosure protocols

[Mercosur]

Inter-Americ:

an
Development Bank



Investing in Knowledge and Technology
Production Processes

* Regulators, even within countries with developed regulatory
structures for gene-edited products, still differ in procedures
for prior consultation or post-review for GMO vs. conventional
designation

* Honduras is recognized by many developers to have an
expedited and low-friction review processes

* Described as a regional site to test regulatory status and agronomic
potential of new products

WD

Inter-American
Development Bank



Business Landscape Development for New
Biotechnologies

* Profound differences in the size and scope of local labor markets to absorb
trainees. Classic concerns of brain drain, weaker labor markets for
specialized training. Compounding difficulty with underlying economic
uncertainty in many countries.

* Brazil:

» 237 biotech enterprises (including ~35 animal health, ~24 agriculture, ~19
in bioenergy) [Source: Br-Biotec (2019)]

* Less confidence in academic market: “public universities aren't opening
new positions” and lack translational funding for commercialization,
technology transfer [interviews]

* Honduras:

* “Somebody goes abroad [to train in biotechnology] and they're afraid to
come back because they think they won’t have anything to do... we don’t
have the critical mass of scientific trained people to put them to work”



Business Landscape Development for New
Biotechnologies

* Profound differences in the size and scope of local labor markets to
absorb trainees. Classic concerns of brain drain, weaker labor markets
for specialized training. Compounding difficulty with underlying
economic uncertainty in many countries.

* Argentina:
* Growing local developer landscape with start-up presence

* 66% [of 25] of GeD prior consultations submitted 2015-2021
were local (Goberna et al., 2022)

* “Argentine Biodevelopment Initiative”, reducing information cost
burdens for local developers, virtual outreaches & quick info form

* Valuable experience to communicate on evolving needs



https://magyp.gob.ar/conabia/

Business Landscape Development for New
Biotechnologies

* Profound differences in the size and scope of local labor markets to absorb
trainees. Classic concerns of brain drain, weaker labor markets for specialized
training. Compounding difficulty with underlying economic uncertainty in many
countries.

* Uruguay:
* Less collaboration described between the public and private sector, no GMO
products have been locally developed
* Development of Biotech Center for start-ups, with Korea

* Lack of infrastructure for firms to ‘scale up’ — need for improved
investment/debt structure to provide opportunities

* Industry has previously led public sector researchers to prioritize away from
biotechnology due to concerns for market acceptance (outside of major row
crops; e.g. rice)



Business Landscape Development for New
Biotechnologies

* Licensing considerations are clearly complex and presenting an
obstacle to move forward

* Public sector researchers, in particular, use CRISPR-Cas (etc.)
nucleases without initially understanding commercialization
paths and licensing requirements

* Some large public-private entities have advanced experience
navigating licensing and could provide regional leadership (e.g.
Embrapa, CGIAR centers)

* Sponsoring cross-country collaboration focused on
academic/public product translation could be impactful \3 1D

Inter-American
Development Bank



(Some) major themes where needs arise:

* Expansion of student training opportunities

* Enhanced cross-country collaboration in:

* Prior and post-consultation review procedures and disclosure protocols, tools
for reducing information cost burdens

* Expanding and coordinating data sharing/recognition agreements on
biosafety and agronomic performance, where feasible and applicable

* Anticipation of licensing requirements, optimal timelines for engagement,
particularly for public entities

* Consider expansion of bio-developer centers, with support for investment
recruitment, showcasing, and facilitation of scaling up of SMEs
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iGracias por su participacion!

* Equipo
- |IDB

Sitio de web del proyecto:
https://research.ncsu.edu/ges/research/idb-crispr/#top

Preguntas o comentarios enviar email para:
gescenter+idb@ncsu.edu

CENTER

Inter-American
Development Bank
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