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PA: Minerals Technologies CE: Construction
Technologies

RN: Renewable Energies

AM: Microeletronics .
PE: Technology of Information

and Communication

BA: Conformation and Union of
materials
BA: Production Automation

BA: Logistics
MG: Engineering surfaces
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MS: Biomass MG: High-power electricity

RJ: Virtual systems production
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SC: Laser
SC: Embedded systems

SC: Manufacturing systems

SP: Micro-manufacturing and Nanometrology
RS: Polymer Engineering SP: Ceramic engineering
RS: Integrated solutions in Metalmechanics SP: Biotechnology

SP: Defense
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ISI for Biosynthetics
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- Founded in 2016
« Non-profit organization
« Projects are hired directly by companies or in partnership with funding agencies

* 4 technology platforms:

Synthetic biology

8 Chemical transformation
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Our approach
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« Creating unnatural pathways in characterized strains

- Exploring natural pathways of wild type strains

1- Identification and planning of new metabolic pathways
2- Microbial strain development (DBTL cycle)

3- Optimize and Scale up Bioprocesses
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Examples
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Chemical Company

= Software to search for and predict new metabolic pathways
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Substrate Metabolism Products
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Examples
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Extraction from plant
Fragrance Microbial production

Synbio

Completely new molecules

Targeted production for complex molecules

(

Chemical synthesis Less/No seasonality

Milder production conditions
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Possibility to use agro industrial wastes or

renewable feedstocks



Brazilian scenario - Gaps to be filled
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The Big Picture:

- Increasing interest of academy, companies and general public

° No Synth etic gene prOVidj;r Price Per Base of DNA Sequencing and Synthesis (circa 2017)
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- Only a few oligo provide

ISI Biosynthetics will offer:

US Dollars

% Gene synthesis

=) 10* r
10° r :
05 —®— Price: DNA Sequencing _,
1 —¥— Price: Gene Synthesis

7 —*— Price: Oligo Synthesis (coumn)|, L o—eo

101990 1995 2000 2005 2010 2015 2020

[ ] [ ] [ J

ISI Biosynthetics will: \
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- Provide tools for academy and companies

- Foster Synthetic Biology nationally



Brazilian perspectives important to BW\C\

- iRNA for pathogen control in agriculture (Machado, 2017)
- CRISPR/Cas modified crops may be treated as non-GMO (CTNBio, 2018)

- Development of sterile organisms for pest population control

« Zika virus:
- Detection in wild primates (Favoretto, 2016)

- Mutations increases pathogenicity (Xia, 2018)

BWC im Pa cts http://www.ebi.ac.uk/pdbe/about/news/structure-zika-virus-revealed
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I- Machado AK, Brown NA, Urban M, Kanyuka K, Hammond-Kosack KE. RNAi as an emerging approach to control Fusarium head blight disease and mycotoxin contamination in

cereals. Pest Manag Sci. 2017;74(4):790-799.

2- http://ctnbio.mcti.gov.br/en/resolucoes-normativas/-/asset_publisher/OgWW43 |Rs9dQé/content/resolucao-normativa-n%C2%BA- | 6-de- | 5-de-janeiro-de-2018

3- First detection of Zika virus in neotropical primates in Brazil: a possible new reservoir.

Silvana Favoretto, Danielle Araujo, Danielle Oliveira, Nayle Duarte, Flavio Mesquita, Paoclo Zanotto, Edison Durigon bioRxiv 049395; doi: https://doi.org/10.1101/049395

4- Xia, HongjieAU - Luo, HuanleAU - Shan, ChaoAU - Muruato, Antonio E.AU - Nunes, Bruno T. D.AU - Medeiros, Daniele B. A AU - Zou, JingAU - Xie, XupingAU - Giraldo, Maria
IsabelAU - Vasconcelos, Pedro F. CAU - Weaver, Scott C AU - Wang, TianAU - Rajsbaum, RicardoAU - Shi, Pei-YongPY - 2018DA -2018/01/29TI - An evolutionary NS| mutation
enhances Zika virus evasion of host interferon induction)O - Nature Communications
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