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BIOTECHNOLOGY RESEARCH
Who we are

UNIVERSIDAD
DE ANTIOQUIA

Biologists, Chemists, Pharmaceutical Chemists, Chemical

Engineers, Bioengineers, Biological Engineers, Industrial

Microbiologists, Environmental Engineers, Food Engineer,
Economist, Statistical, Associate Physics...

Staff members: 5

Ph.D. Candidates: 16

M.Sc. Candidates: 8

Associated Researchers: 10

Junior Researchers: 10
Undergraduate Students: 8

Elite members and an entrepreneur: 1



BIOTECHNOLOGY RESEARCH
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- MAIN RESEARCH AREAS

1. MICROALGAE

2. MEDICINAL & EDIBLE MUSHROOMS

3. TROPICAL PLANT MICROPROPAGATION- CELL
SUSPENSION CULTURE-GENETIC IMPROVEMENT

4. FOOD-HEALTH AND ENERGY FOR THE FUTURE

5. BIOREFINERY

6. BIOECONOMY
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TO SUPPORT CACAO FOR PEACE
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Main areas of research
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MICROPROPAGATION

(3)

GENETIC & MOLECULAR
BIOLOGY

(3)

ECOLOGY &
PHYSIOLOGY

(9)
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UNIVERSIDAD DE RESEARCH PROJECTS RESEARCH TEAM FINNANCIAL SOURCE
ANTIOQUIA 2013-2017
UDEA “Produccion masiva de embriones somaticos de cacao en|Lucia Atehortua MinAgriculture-
sistemas de inmersion temporal (RITA) procedentes de material | Ana Maria Henao CENIRED
élite” Adriana Gallego
“Massive production of cacao somatic embryos in temporal
immersion system (RITA) from elite material”
UDEA “Disefio funcional de alimento funcional a base de chocolate|Lucia Atehortua RUTA"/UDEA/CNCH
empleando procesos biotecnolégicos-Chocolife” Adriana Maria Gallego
Aura Inés Urrea
Natalia Pabon
"Functional design of functional food based on chocolate using|Luisa F. Rojas
biotechnological processes-Chocolife" Oriana Parra
Conrado Mora
Lucas Penagos
UDEA "Development and implementation of biotechnological strategies|Aura Inés Urrea COLCIENCIAS-
for the improvement of the propagation of elite cocoa material in| Ana Maria Henao CNCH
Antioquia" Natalia Pabdn
Alejandro Gil
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UDEA “Biotecnologia de los flavonoides de cacao: Una aproximacion | Adriana Gallego UDEA-RUTAN-
transcriptomica” Mark Guiltinan CNCH-PENN
“Biotechnology of cacao flavonoids: a transcriptomic S|eIa'MaX|m’ova STATE
approach” Natalia Pabdn

Aura Inés Urrea
Lucia Atehortla

UDEA “Desarrollo y Establecimiento del Centro de Desarrollo Agro|Aura Inés Urrea UDEA-CNCH-
biotecnolégico de Innovacion e Integracion Territorial del|{Ana Maria Henao GOBERNACION DE
Carmen de Viboral, Antioquia, Occidente” Luisa Fernanda Rojas | ANTIOQUIA (SGR)
"Development and Establishment of the Center for the Agro Lucia Atehortua

. . . ., _._|Lucas Penagos
biotechnological Development of Innovation and Territorial | " :
: . o Alejandro Gil
Integration of Carmen de Viboral, Antioquia : .
Guillermo Pulgarin
"Bioagricultura urbana aplicada a la produccion de cacao y sus |Luisa Fernanda Rojas UDEA-
derivados” Lucia Atehortua COLCIENCIAS-
“Urban Bioagriculture applied to the production of cocoa and its Adriana Gallego CNCH
— Conrado Mora
derivatives
Lucas Penagos
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UDEA “Valoracion de residuos del cacao y sus aplicaciones en las | Luisa F. Rojas UDEA
diferentes industrias” Carolina Florez

“Evaluation of cocoa residues and their applications in different

industries”
UDEA “Obtencion de un licor de cacao por métodos biotecnolégicos” | Luisa F. Rojas UDEA
. . _ _ Laura Ruiz
“Obtaining a cocoa liquor by biotechnological methods™ Juan Velasquez
Lucia Atehortua
UDEA “Conformacion de la coleccion de cacaos especiales para el | Julian Londofio UDEA-SGR-
Departamento de Antioquia” Pilar X. Lizarazo CULASALLISTA-
Fernando Ruiz FEDECACAO

“Conformation of the collection of special cacaos for the
Department of Antioquia"
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CORPORACION |“Implementacion de modelos para garantizar la calidad del|Julian A. Londofio UDEA-
UNIVERSITARIA |grano de cacao en postcosecha: Estrategias sostenibles|Pilar X. Lizarazo CULasallista-
LASALLISTA enmarcadas en el comercio internacional” Fernando Ruiz Fedecacao-SGR

"Implementation of models to guarantee the quality of the
cocoa bean in postharvest: Sustainable strategies framed in
the international trade"

“Mapeo de suelos que permita la georreferenciacion de|Julian A. Londofio CULasallista-SGR
subregiones de cultivo de cacao en el Departamento de Secretaria
Antioquia en cuanto a la bioacumulacién de cadmio” Departamental de

“Soil mapping that allows the georeferencing of subregions of Agricultura

cocoa cultivation in the Department of Antioquia in terms of
the bioaccumulation of cadmium™
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AL DE “Determinacion de requerimientos nutricionales para la | Ednal. Leiva UNAL-SG

COLOMBIA apropiada fertilizacion de cacaotero” Ramiro Ramirez
Alejandro Gil Aguirre
“Determination of nutritional requirements for the proper

fertilization of cocoa"

UNAL DE “Identificacion de especies de Phytophtora causantes de la | Lucia Afanador UNAL-CN
COLOMBIA mazorca negra y cancer del tallo del cacao en Antioquia” Alejandro Gil Aguirre

"ldentification of Phytophthora species causing black cob and
cocoa stem cancer in Antioquia"
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UNIVERSIDAD DE ANTIOQUIA
CORPORACION UNIVERSITARIA LASALLISTA

FEDECACAO
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UMEDEL "Desarrollo de una enmienda (bio-mineral) para la reduccion de|Catalina Arroyave UMEDEL-CNCH
absorcion de cadmio en plantas de cacao (Theobroma cacao L.)|Alejandro Gil Aguirre
bajo condiciones de invernadero"

“Development of an (bio-mineral) amendment to reduce the
absorption of cadmium in cocoa plants (Theobroma cacao L.)
under greenhouse conditions"

UMEDEL “Desarrollo de un biofertilizante a base de microorganismos como | Liliana Botero UMEDEL-SGR
alternativa de mejoramiento de la productividad de cultivos cacao
(Theobroma cacao) en suelos del bajo cauca Antioqueiio”.

"Development of a biofertilizer based on microorganisms as an
alternative to improve the productivity of cocoa crops (Theobroma
cacao) in low Cauca Antioquian soils”.
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STRATEGIC ALLIANCES
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Universidad de Antioquia

Escalado de la proxima generacion de genotipos
elites de cacao, para posesionar a Colombia
como el mayor productor de Cacaos finos de alta
calidad y aroma para generar empleoy
seguridad en dreas Rurales de Posconflicto

Universidad de Antioquic
Pennsylvania State University

Compania Nacional de
Chocolates [/
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COCOA MASSIVE PRODUCTION

SYSTEM
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SOMATIC EMBRYOGENSIS
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TEMPORARY IMMERSION SYSTEMS
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UDEA MICROPROPAGATION LAB
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FUTURE PLANS AND COLLABORATIVE RESEARCH



UNIVERSIDAD
DE ANTIOQUIA

2008

2010

2012

2014

2016

2019

1ra Etapa

2da Etapa

3ra etapa

[SETERIEL

Industrial de 5 millones de

™Y MinCIT
Morwins w du Corvaeswa

cowciencuns (| (ZEREEERA
(e

RESEARCH ADVANCES

* Implementacion de procesos y técnicas biotecnoldgicas para la
produccién de cacaos con alto contenido de polifenoles

* Fecha: 2008-2011

® Producciéon masiva de embriones somaticos de cacao en Sistemas
de Inmersién Temporal (RITA) procedentes de material elite

e Junio-Diciembre de 2013

* Produccion masiva de material elite de cacao (Theobroma cacao) a
través de procesos biotecnoldgicos; incluyo Analisis de Factibilidad
técnico-econdmica

- Fecha: junio 2015-marzo 2016 EBEcAacAwA

.-n-.</

* Produccién masiva de variedades seleccionadas; Adaptaciéon ex
vitro; evaluacién en campo.

e Fecha: 2016 - 2019

Iniciar la produccion

plantas/anual.
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OUR CALCULATIONS
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Incentivar y fortalecer el cultivo de cacao de 5.000.000
medianos y pequenos productores de Antioquia, por 5.000.000 Plantas
medio de innovaciones en el primer eslabon de la ’ :

P Plantas 2022

cadena productiva del cacao. 5.000.000

36.000 Plantas 2021
I?le.ogo Plantas 2020
antas 2019
2018

Innovaciones en la
produccion (I1+D+i)

2017

800explantes/dia
. B

1.440 embriones primarios| 3.456/mes para ser

F Y S sembradas en
C==®»
5.760 embriones secundarios campo
.

1.728 plantulas in vitro
v

864 plantas en invernadero



SCIENCE, TECHNOLOGY AND INNOVATION

IMPACT
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Formacion de capital humano Generacion de nuevos nichos de
de alto nivel trabajo para el personal
entrenado y calificado

& R

Economista Bidlogo. Msc Bidlogo.
PhD especialista en Cultivo de Experiencia
Bionegocios tejidos Cultivo de
M.Sc vegetales tejidos cacao
B.Sc.
Administrador, contador, biélogos, agronomos
Practicante
L= A e () QRS 'a PennState
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SOCIO-ECONOMIC IMPACT
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8208
Gente
imi . , Semilla certificada
Forta°'ec"m|emo Brindaria 6ci08 ara las diferentes
asociaciones de un cultivo rentable P :
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Jornadas Divulgacion:

Propagacion de cacao [\l
procesos biotecnoldgicos

“Una universidad investigadora, innovadora y humanista al servicio de las regiones y el pais”
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Eventos
Articulos cientificos
Articulos de divulgacion cientifica

Formacion posgrado, pregrado, practicas
profesionales

I S \/
3 UdeA Noticias — B
=i
En Mutata la biotecnologia llego a los cacaocultores : 3
- - - . ie ,_¥~ =
B g~ :
El Laboratorio de Biotecnologia de la Alima Mater realizd lajommadas de divuilgacion: “Propagacion de

Cacaopor procesos botecnologecos™. El proposito: compartir con los campesmnos de la region un
metodo biotecnologico para optimizar ka produccion del cacao.

‘//
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CONTACT

Lucia Atehortua

latehor@gmail.com
Phone: (0574) 2196494
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A biotechnology for Colombian cocoa ¥ TE,”, |

N plant production AN TP e
UNIVERSIDAD “Una universidad investigadora, innovadora y humanista al servicio de las regiones y el pais”

" Ecacawa

Produccion de Plantas Elite
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Background
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Global context Colombian context

Renovate
80,000
hectares
of crops
143 million
propagated
plants
Increase
crops in

50,000
hectares




Colombian cocoa plant production
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technology

Biotechnological method

NEW
_______ =-~¥ STANDARD
—————————— c sonal 3 million
______ onventiona
—————— oropagation plants/year

Biotechnology

Seed propagation
Propag process

mOAOZp>P2 X O0OMImMD

-
_____
-
—————
-

1 million
plants/year

Conventional
process

Toda Time




Experimental design

NIVEI “Una universidad investigadora, innovadora y humanista al servicio de las regio
DE ANTIOQUIA

Petals and stamens of floral buds were used as explants. The

disinfection protocol described by Urrea et al. (2011), achieving the
aseptic establishment of crops.

D11 LEANAAN

Variedad X

.......

For the induction of the embryos, the culture
media reported by Guiltinan et al. (2003) (PCG)
and Fontanel et al. (2002) (INDI), modifying the
concentration of nutrients and growth
regulators.

For the statistical analysis, generalized linear
models with Poisson-type distributions were
performed in the program R.




Results
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Data analysis puly;, AR
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Future plans
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The need to develop innovative technologies that allow the cocoa sector to produce quality
plant material, thus contributing to competitiveness, is now a recurring theme.

Cocoa crops have:

* Fast growing

* Early production start Ll W N -2 ol e ey g o s
2 = ~> . l" S gvers s _~ E a_*-“ A e !
* Are homogeneous == - —

e High field
performance, better
adaptation to
environmental
conditions.

Technology is easy to scale up




Evaluation of the agronomic performance in the field of genotypes

propagated by somatic embryogenesis.
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Tratamiento 1: Plantas Biotec

Tratamiento 2: Plantas Biotec Tratamiento control

[ T . SN COPA + Plantas semilla Yemas de material de
j : cigética PATRON campo + plantas de
S e \\7 semilla cigética
e e > , (Método
S & é convencional)
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Tratamiento 3: Yemas de material Tratamiento 4: Plantas Biotec W 3
de campo COPA + Plantas Biotec COPA + Plantas Biotec | 4

PATRON PATRON O Q

£

Sede Dabeiba Sede Tamesis @)  Sede Caucasia woeds Uraba

450 ms. n. m. 1600 ms. n. m. 250 ms.n. m. 34ms.n. m.
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Colombia peace
process

The new company aims to support
growers elite plant material that allows
them to renew and replace other illicit
crops that is one of the core policies of
the government

S
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CACAO FOR THE FUTURE
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CLIMATE CHANGE & NEW CACAO
PRODUCTION SYSTEM
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CACAO CELL FOR POLYPHENOLS

PRODUCTION
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CACAO CELL CULTURE IN LAB fﬁj‘tﬂ 'f”
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Dry cocoa produced by cell culture
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