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Traditional Knowledge & Science + Technology: 
NOT  Oxymorons

This artificial dichotomy is another 

legacy of historical shortcomings 

that have disproportionally affected 

communities in the Global South.

Exploring synergies and 

complementarities will be 

instrumental in designing thriving 

(health-related) bioeconomies.
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Brazilian Synchrotron Light 
Laboratory (LNLS)

Brazilian Biorenewables
National Laboratory (LNBR)

Brazilian Biosciences National 
Laboratory (LNBio)

CNPEM Campus

UVX – first synchrotron light source
in the Southern Hemisphere

(Shut down in 2019)

Engineering and
Instrumentation Facilities

Brazilian Nanotechnology 
National Laboratory (LNNano) 

530.000 m2

~ 950 employees
~ 500 interns, fellows, post-doc
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Campinas
SIRIUS

3 Gev - 2019

ESRF-EBS
6 GeV - 2019

MAX IV
3 GeV - 2016

Sirius, the Brazilian Synchrotron Light Laboratory
& 4th Generation Storage Rings in operation worldwide

~80 SYNCRONTRON LIGHT SOURCES 
FROM 1st-4th GENERATION



Orion

Sirius | Brazilian Synchrotron 
Light Laboratory (LNLS)

Laboratory complex for 
advanced pathogen research

A strategic project of the federal 
government’s New Growth Acceleration 

Program (PAC)

Orion will be accessible to both Brazilian and international 
scientific communities for studying pathogenic agents such as 
viruses, bacteria, and fungi, and their impact on human health. 
It will feature Latin America’s first maximum biological 
containment facility (BSL-4), and it will also be the first in the 
world to be connected to a synchrotron light source.



BSL-4 LAB

Site chosen for 
the BSL-4



Orion construction site
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LM = light microscopy and EM = electron microscopy.

Live imaging @Orion



Brazilian Biosciences National 
Laboratory (LNBio)



Working Mission

To use Integrative Biology to 
understand Health and 
Disease in the Anthropocene, 
supporting the development 
of healthcare solutions



Mayaro Virus (MAYV)

Mayaro fever
Emerging arboviral disease

Transmitted by mosquitoes

Few studies

No public monitoring or control policies

Endemic to Central and South America 

Growing number of cases 

No vaccine or specific treatment





Advanced Health Technology Clusters at LNBIO-CNPEM

Drug Discovery

•DD project execution

•Method development for 

Natural Products

•Chemical libraries

Immunobiologics

•mAb discovery & cell lines 

for biologics

•Vaccines, VLPs, aptamers, 

viral vectors R&D

Tissue Engineering

•3D model development

•Microfluidic devices

•Regenerative medicine

Gene Editing

•Genetically engineered 

mouse models

•Gene therapy protocol 

development

Proteomics

•Human proteomics in 

health and disease

•Structural proteomics

•Biomarker and therapeutic 

target discovery





One Health: Climate & Biodiversity



Paradigm shifts...
Holistic approaches…
Equitable relationships

Responsible Research &
Innovation to address 

the intersectional failures 
of our past

(co-design, co-production, co-delivery)



Start Where You Are.

Use What You Have.

Do What You Can.

Arthur Ashe



BRAZILIAN NATURAL PRODUCT BANK

Dr Daniela Trivella & Team



An initiative to compile and prospect

molecules from the (Brazilian) 

biodiversity using the very best of our 

science and technology for innovation 

and sustainable preservation of the 

Brazilian biomes.

What? 



Why?

Biodiversity*
- +

*vascular plants

Adapted from Barthlott 2019

Brazil: a biodiversity hotspot (= diversity of molecules)



Why?
These molecules are the main source of medicines, functional foods and 

cosmetics, bio-inputs for agriculture, generating:

Taxol

anticancer

Humulene

antinflammatory

Vitexin

Passiflora marker

Erythromicin

antibiotic

• high-value-added products

• bioeconomy and sustainable development

• path to improve human development index across biomes



How?

Science-driven sustainable innovation from biodiversity

Molecule Bank 

(inventory)

Innovation Platforms

(Drug Discovery)
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How?

A trackable and accessible Natural Product Bank, comprising plant- and 

microorganism-derived chemical samples from all 6 Brazilian biomes (+ Blue Amazon).

Brazilian technology enabling the prospection of new molecules and the 

development of high-value products from biodiversity.



Detangling Natural Products Composition
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MPH collection: 35% novel compounds

Lipinski failures

complexity



CNPEM Drug Discovery Platform

hit2lead

from target to HIT

validation

drug-candidate
(API)
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Partnerships with Brazilian Companies



Microrganisms from Amazon (UFPA)

Streptomyces sp.  ACT015 Rhodococcuss sp. ACT016Brevibacillus sp. FIR094

Metabolome: many (yet) unknown compounds

Oliveira et al., submitted



Streptomyces sp.  ACT015 Rhodococcuss sp. ACT016Brevibacillus sp. FIR094

Genomes: many (yet) unknown 
biosynthetic genes

Oliveira et al., submitted

Microrganisms from Amazon (UFPA)



Case Study: 
Licuri



Licuri (UFPE/COOPES/FINEP)



Licuri (UFPE/COOPES/FINEP)

2 patents filed UFPE – COOPES



Licuri (UFPE/COOPES/FINEP)

2 patents filed UFPE – COOPES



Licuri Productive Chain Programme - timeline

TED MCTI 

01250.023206/2

020-81

COOPES

UFRGS
UFPE

COOPES

Capim Grosso -
BA

CNPEM 

Campinas - SP

PhD students 
UFPE at CNPEM

SENAI

Salvador - BA

Jul/20 Nov/21 Mar/22 Apr/23 Apr/23 Sept/23

Chemical & Biological 
Analysis

Capim Grosso -
BA

Capim Grosso

Oct/23 Oct/23

Chemical constituents 
and distribution 
across the botanical 
family

Antibiotic, anticancer 
& wound healing 
activities

2 patents filed 
UFPE – COOPES



Beyond Brazil



Bolivia Ecuador

Bioprospection in Latin America 
A partnership across Amazonian countries with IDB support

Colombia

Coordination  & 
Sponsorship



The Future



Inclusive Drug Discovery in the Amazon

1. Engagement with IPLCs

2. Legal Framework for Ethical 

Collaboration & Fair Benefit Sharing

3. Digital Preservation of TK

4. AI algorithms and integration with 

Molecular Networking 

5. Molecular Biodiversity Map.



Take-Home Message

Identifying biodiversity’s high-value 

molecules while co-creating with 

Indigenous & Local Communities 

presents a framework for 

SCP-based benefit sharing.



lnbio.cnpem.br
Maria.Arruda@lnbio.cnpem.br

Obrigada


