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@ Research Centers (13)

Who are we?

AGROSAVIA is a scientific nonprofit
Colombian public organization. Its focus is
the development of research in the

agriculture & livestock sectors.

Regional Offices (8)
A 4

e Experimental Farms (2)

La Libertad Research Genter

R;search Centers and Regional Offices
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Who are we?

Laboratorles Network

|8 Agrlcultural Microbiology Agricultural M'CrOb'O -
roblorogy\ . |

Tibaitata | La Libertad | Tur|pana F La Suiza
9.100 m? 1.700m? = 710m
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Biofertilizers Biopesticides
Animal health and
nutrition

TRICOTEC®




Germaplasm

Bovine: Blanco
Oreginegro,
Sanmartinero,
Romosinuano, Costeno
con Cuernos, Harton del
Valle and Chino
santandereano

* Swine (pigs): San

Pedreino, Zungo and

Casco de Mula

» Sheep: Criolla and Mora

Conservation systems
* Invivo: 2.837
* In vitro: 67.256

3.205 genotyped animals:
v/ Bovine: 2.837

v/ Sheep: 148

v' Swine: 220

Map. Conservacién y manejo de la diversidad microbiana en los bancos de germoplasma para la alimentacién y la agricultura. AGROSAVIA  Dr. HU 00

Banks for Food and Agriculture

Achira -
Armacha BF?;;:’
Mora Ap
Papa Cebolla
Cana
ocanera
* % Mortifio %,
___________ _’ - .. e -
Hartén Guayaba Iga ranén
del Valle Pina o};\:::‘zu

Mango
Citricos
Aguacate

Cacao oG
Frutales  Chontaduro

tropicales Palma
IO

Achira

Coleccién in vitro Cacao
Mango
Guanabana
v Coleccién pecuaria Palma de aceite

% Coleccién vegetal

> Interaccién entre colecciones
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9%

36.313 accessions of plants
with agricultural importance

Conservation systems:
+ Seeds: 29.516

* Invitro: 1.006

* Infield: 5.791

v 4.226 accessions with
morphological
characterization

v 49 with ecophysiological
characterization

v/ 1.719 with chemistry
characterization

1.314 with molecular

haracterization




ank for food and agriculture AGROSAVIA

Mycorriza : Microbial collection Sl I

Yeasts
f Magdalena Elivieies 277 accessions 239 accessions
Cesar Klebsiella, Alternaria
Genera: sucre facelic] Arthrobotrys
a Orhrohactriim Aspergillus
Rhizoglomus sp.,
Glomus sp.,
Acaulospora sp.,
Denticustata sp.,
Paraglomus sp.,
Claroideoglomussp.,
Gigaspora sp.,
Cetraspora sp.,
Diversispora sp., i NUMESEEEY B 0 R A B e
Dentiscutata sp. Genera:
and Kuklospora sp. gizzls/‘z’:mycetes
; Hanseniaspora
Arthrobacter, Genera: Penicillium Kodamaea
Stenotrophomonas, o . Phomopsis Kurtzmaniella
i acilius Rhizopus A Meyorozyma
1 gurkh?/de"a’ Lysinibacillus Scopulariopsi Methafiziumm robertsii MEtsehh kb wial
o er‘ratlg, Paenibacillus Trichoderma Pichia
pa Rhizobium Pseudomonas | Ulocladium Rodotorula
o Acinetobacter 308 accessions: | Verticillium { Wickerhamomyces
occultum 25 accessions ; :
" ” . . 1 o . . " - —
.naerobic bacteria from the gastrointestinal tract of . Lactic acid bacteria from silage Virus E ctopa rasites
bovines, chigiiiro, tapir and agouti Bacte ria

h 77 accessions 31 accessions
164 accessions

Rhipicephalus microplus
G New castle .
ener:

vimeiniilar abmmmabitio

Ruminococcus vy Sl dgs /{l’
Hinpeitas: > \-r ‘ Larvae eclosion
Butyrivibrio Lactobacillus sp.

- Rumen bacteria i3 \Opa raSItes
» accessions
Genera:
Leptospira = e e P > Anaplasma marginale 5
Staphylococcus { Genera:
Lactobacillus Rhipicephalus
Brucella abortus Anaplasma

Escherichia coli 0157-H7
Streptococcus

Babesia
Trypanosoma

Native Casanare Bree

Escherichia coli




Publications and Bioproducts

Romero-Perdomo, et al., 2021. Phosphorus nutrition and growth of cotton
plants inoculated with growth-promoting bacteria under low phosphate
availability. Front sustain food syst.

Mendoza-Labrador, J., et al., 2021. Bacillus strains immobilized in alginate
macrobeads enhance drought stress adaptation of Guinea grass. Rhizosphere.
Zapata-Narvaez, et al. 2021. Eficacia de antagonistas microbianos y quitina en
el control de Colletotrichum gloeosporioides en poscosecha de mango cv.
Azucar. Rev mex fitopatol.

lzquierdo-Garcia, et al.,, 2020. Trichoderma virens GIO06 and Bacillus
velezensis BsO06: a compatible interaction controlling Fusarium wilt of cape
gooseberry. Sci rep.

Melo-Bolivar, et al., 2019. Establishment and characterization of a
competitive exclusion bacterial culture derived from Nile tilapia (Oreochromis
niloticus) gut microbiomes showing antibacterial activity against pathogenic
Streptococcus agalactiae. Plos one.

Betancourt, et al., 2019. Effects of Colombian oregano essential oil (Lippia
origanoides Kunth) and Eimeria species on broiler production and cecal
microbiota. Poult sci J.

Support to the National Institute of Health for the construction of an ELISA
test to detect anti-SARS-CoV-2 IgG and IgM antibodies - Project
Seroprevalence country emergency of COVID-19.

Anaya, et al., 2021. Inmunidad y vacunacién contra la covid-19. Medicina.

’@}nonibac

Biofertilizer
Nitrogen-fixing bacteria
Cotton and pastures

Bio-pesticide — Lecanicillium lecanii
Control of Aleyrodidae Gossypium
Cotton, Soy beans, tomato,

phisalys, eggplant, pepper

4
Erytec

Bio-pesticide
Control of Erinnyis ello
Rubber
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Biofertilizer
Phosphate solubilizing bacteria
Rice and Corn

Bio-pesticide
Control of Tecia solanivora.

Potatoes

Rirmitec

Probiotic
Rumen bacteria
Calves in lactation




i CONSERVACIONYMANE.IO
de la diversidad microbiana en los

Bancos de Germoplasma para (a
Alimentacion y a Agricyltura en Colombia

Conservation and management of
microbial diversity in germplasm
banks for food and agriculture in
Colombia

3\

Nuevo Conocimiento Agropecuario
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Permit for shipment of biological material

AN NN N YN

AN

| o - | ANEA
It is processed by National Environmental Licensing Authority (ANLA)  ucwencon
Material transfer agreement between a Colombian partener* and the international institution
Microbial isolates are considered native biological resources
No CITES permit ir requiered for microbial shipment
No CITES permit is necesary when studies that will not intervene the genetic material are going to
be carried out
It is necesary to show were the biological material is going and what are the studies that are going
to be carried out
Processing time 1 month
Once the permit is given it last for 3 months
https://www.anla.gov.co/permiso-y-autorizacion-importacion-especimenes-convencion-cites
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>
Bioprospecting definition

Bioprospecting is defined as a systematic and
organized search for useful products derived
from bioresources iIncluding plants,
microorganisms, animals, etc., that can be
developed further for commercialization and
overall benefits of the society (Oyemitan, 2017)
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B|opros pecting at Ag rosavia

d | Y Y Y D
Agrosavia considers four approaches |
aimed at strengthening the Sustainable e
bioeconomy in the agricultural agricultural Biodiversity Bioproducts
sector: practices SR

< Bioprospecting >
< A A A D

The goal to develop a bioprospecting strategy is to discern the direction of efforts in this field

and, consequently, define new lines of work while reinforcing existing ones within the
institute.




Research Scope and limits
definition

Phase 1: Information search and recovery

4

Corporative baseline: RD
projects, results,
technologies, human
resources, and infrastructure

-

F

¥

Country baseline:
normativite, public policies,
institutions, genbanks

¥

Bioprospecting rescarch
trends identification and
analysis

Bioprospection strategy design: methodological approach

Master
Database

p Phase 2. Current scenario diagnostic

4

Bibliometric
Analysis

¥

Scientometric | »
Analysis

|
|
: Scientific Landscapes
|
|
I
| y
|
|
| Critical | A
analysis
Trends
characterization
y
Current
AGROSAVIA b

bioprospecting
Roadmap

Roadmapping model +
TRL phases

Methodology: Florez-Martinez et al. (2021)
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Phase 3. Strategic analysis

Key
Stakeholders
Analysis

Strategies
design
instrument

Key current
trends Analysis

SWOT
matrix

Objectives,
strategies,

action lines,

KPT*

Internal and
external issues
(enablers and

barriers)

[

MIME
mattix

y Phase 4: Strategies validation

Prioritizing sirategics
hased on relevance,
time horizon,
development state and
capacitics

Decision makers
focus group

Scientific focus group

\

» Phase5: Future Roadmapping

£

Current and needed

capacitics

Y

Strategics Current and future
calibration tesearch lines
F
y

Current and future
technological
portfolio

Current and future

market niches
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Trend topics for microbial bioprospecting
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Bibliometric network of thematic clusters
and key topics obtained from titles for
bioprospecting of microorganisms.




Trend topics for microbial bioprospecting

bioaccumulation
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Soil and aquatic environment
remediation (bioremediation,
composting, agricultural practices).
Air pollution and climate change.
Search for energy alternatives other
than fossil fuels.

Improvements of bioprocesses for the
utilization of agricultural and industrial
wastes

~J
congpost
AN agrig@iture |\ chemicalyanalysis
- bao{eri”nomics
- p y a o= b-'»
nicrobi {verslty , s
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archea biediversity
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Trend topics for microbial bioprospecting

textile industry
ethnobotany animal

anti@dant

yeast protegmlcﬁ,

huma@ealth consumer dc

pharmaceutical industry

a
R @¥tracts saymenena  Methyl
tergene saccharides esters
) china '
candida - food industry
synthetig biology ’ ketone blending
traditionalknowledge
biosensor ) enterogoccus
' . pere acetone
microbial gesistance chlorellz
amide indooesiapmb“’tlcs
. ’pounds
amines
hexane
yeasts
sacchagemyces streptegoccus phenyl
medicine
stesoid ph@ge P
cancer alcehol alcohol production malelisteria monocytogemhia
usa

PRS- JSURSS ) P Y SRR [y S |

« Enzyme and protein scavenging

 ldentification of biochemical pathways

» Improvement of fermentation processes and conditions
» Research on fermented food products
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Trend topics for microbial bioprospecting GROSAVIA
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secondanjimetabolite BlopTapLijets statist_i'.;
blopr cting __enzymes & o Phiointqy
digease : - acids
cia
bioactive“npounds PALUR ‘pounds « Use of biodiversity, mainly of bacterial
mycobagterium genera, to combat microbial resistance
. UL oy to antibiotics.
‘ metal‘ mics

| : » Search for bioactive compounds for
esciggenia antimicrobig human and animal health.

* |dentification of metabolites with

obigl resistance fermentation processes antimicrobial and antioxidant propertieS.

alcohols

textile imdustry -
proteomlcs

arw' al
antiggidant 7
huma@ealth con
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Trend topics for microbial bioprospecting

biological activity
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I € d.‘yte microma@nospora chéle ‘ - -« blO !

geatina

- Use of biodiversity mainly of
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o biomadicine « Discovery of new drugs

biological factor . . s
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euphorbiaceae
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Trends in the No of patents |

Rhizoglomus

o 5200 o e e—
- Streptococcus
150 Lactobacillus
S
> 100 E SChe riCh i a @ Lacticaseibacillus
ﬂ(T) Microbacterium
(—U @ Chaetomium P e
GJ us @ Herbaspirillum
E -A g"’""“"‘"“é‘ﬂ fadi Ar't]:nbacm ® Ankrsbetrys
o T P Fn.saﬂl:::el‘ozyma @ Lysinibacillus
£
;%250 -200 -150 -100 -50 150 200 250
i
g T Pseudomonas e wemme
O o weme =100 @ ,m,,. ® comoacriam « > 1000 patentes
@ Metschnikowia @ Ruminococcus 300 < patentes < 1000
-150 100 < patentes < 300

Bacillus
» 20 < patentes < 100

& octrsbmctrem -200
e 0 < patentes < 20

-250
Growth during the last 5 years



Trends in the No of patents |

g the last year

Growth durin

250

-200

@ Ochrobactrum

-150

@ Metschnikowia

[ ) Beijeri 0

Corynebacterium
Agrobacterium

150
Aspergillus

0 Trichoderma
Enterococcuygrer==

@ Chaetomium

somdVlesorhizobium

no: 501 / o
Fibrobacter, Ensifex, ccuPantoea Rhizopus @ Herbaspirillum
Leptospira Scopulafioge @ Gliocladi
Acaulospora phialoghefa
"‘?‘f.s"“{: 1 bacillus . (] Mey&fatzhy':nhaa““ @ Lysinibacillus

i ‘i%@m Fusarium
Ty e
" R 100
x=Salmonella

@ Stenotrophomonas

Klebsiella

-50 150

Penicilliunggye=- o

@ Ulocladium
Cladosporium

-100

@ Geotrichum

Rhodotorula [ )

@ Wickerhamomyces

AGROSAV/A

Rhizoglomus

Paraglomus @ Hela
Gigaspora Limosilactobacillus

@ Arthrobotrys

200 250

Pediococcus

@ Butyrivibrio @ Carnobacterium

Brucella

-100

@ Gordonia

Staphylococcus
-150
Clostridium

-200 )
Candida

* > 1000 patentes
300 < patentes < 1000
100 < patentes < 300

» 20 < patentes < 100

e 0 < patentes < 20

Paenibacillus

-250
Growth during the last 5 years
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Trends in the No of patents

[ ] Beijeo Paragglm::;;gl: E‘e:iaac -
15@Cordyceps
§ Rhizopus Beauveria
> 1 OO F)a ntoe a () et
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O Sl $
S e o ® sthrobotrys
o i g R " Serratia
= P O S ,K o ——— K/ebSIella
3250 -200 -150 -100 -50 @i e 100 150 200 250
-é S % 2 N :4 — ”
Cladosporin: Ulgeladi ZOS I r I U m
O Rhodotorula \Rhl el
@) @ Gordonia -100 e ot @ Camnobacterium °* > 1000 atentes
| . Vertiddlitkholderia P
300 < patentes < 1000
[_)195[(D)aryom ces , 100 < patentes < 300
200 ecriomyces e 20 < patentes < 100
Rhodococcus ' Alternaria * 0 < patentes < 20

-250
Growth during the last 5 years




Trends in the No of patents

Genera of microorganisms \
in which the largest \

number of patents were \
identified. x

_—
U

Lactobacillus
5184

Bacillus
4682

scherichia

1266
eudomonas

1243
Streptococcus

1155

AGROSAV/A
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Baselines and Research Fronts
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Baselines and Research Fronts

hadia g, |
S i .
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Baselines and Research Fronts

oztekin & (2021) -‘ | vela Baselines
‘ (ay s42013) dac » Biodiversity studies of microorganisms by means of (MLST).
vijayan v.m. (2014) Y . e . . . .
az7iz @ (2012) . enlatzchdfh 5. (2015 > Identification of new microbial taxa and metabolites,
@ yashchuk<o. (2014) kumarg, |

microorganisms from unexplored habitats such as Antarctica,

chlfmpitaz-segavia C. (20%0) -t it 2018 kuma @(20 15) ) '
o oo o P ; Acatama desert, mangrove and river sediments and corals.
. soundaryag. (2020) . "§9s oneg.g. (2
’)ghyselinekj. (2013) lee 442017) @ ool debrah ki(2013)
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