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Since 2000, the main new topic
(for me)
has been
metagenomics-microbiomics



A few definitions

* Microbiota: microbial community in a given
environment

* Metagenome: the result of metagenomic
sequencing (no isolation) of a sample

* Microbiome: genomes + gene sequences + gene
product sequences identifiable in a metagenome



Targeted and total DNA (shotgun)
sequencing

 Amplicon (targeted)
e 16S (prokaryotes)
* ITS (eukaryotes)
 Species identification is difficult or impossible
* “metataxonomics”

* total DNA (shotgun)

* Access to the microbiome
* Species and even strain identification is possible



Metagenome-Assembled Genome
(MAG)
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MAGS are at the left end of a
contamination spectrum
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The MAG explosion
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Whose idea it was

Luiz Juliano Neto
Unifesp

* 2009
* Professor Kohei Oda (U. Kyoto) visits the Zoo
e “compostis a gold mine!”
* LJN proposes Microbiology lab in the Zoo
e FAPESP grant (2010-2012) to study composting (pilot)

* Thematic project was the successor of this pilot



Composting Unit at the Sao Paulo Zoo Park

Facility designed to compost 4 tons/day of all organic waste produced in the park: 44
concrete chambers of 1 m3

* Feces from ~ 400 species
(3000 animals)

* Bedding materials and
animal feed waste

* Plant debris from the

park’s Atlantic rain forest
fragment and gardens

* Water treatment sludge
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Sao Francisco Reservoir

Imagem: Acervo FPZSP

Aim: understand its microbiota seasonal variation

12



Howler monkey gut microbiome

Carlos Nader/Acervo FPZSP

Compare the microbiomes of
free-living and captive individuals

Imagem: Acervo FPZSP
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Composting: Pilot results (2013)
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Bacteria are dominant

W Bacteria >90 %

B Archaea <1%

B Eukaryota <0.2 %

M Viruses <0.2 %

W Unassigned -39

Unassembled shotgun reads from two independent Zoo
composting samples
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Follow-up (2016)
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Compost-derived consortium
(2017)

.....I frontiers ORIGINAL RESEARCH
: L . putiished: 19 Aprl 2017
in Microbiology dol- 10.3388/mich. 2017.00544

Cimcic for

vedeize

Genome-Centric Analysis of a

Thermophilic and Cellulolytic
Bacterial Consortium Derived from

Composting

OPEN ACCESS
L sandro N. Lemos “?, Roberta . Pereira’, Ronaldo B. Quaggio’, Layla F. Martins ',

Eoted py:  Livia M. 5. Moura™*, Amanda R. da Silva"*, Luciana P. Antunes', Aline M. da Silva'"" and
Evic Aftarmann, Jodo C. Sefubal 3"
AgFiesearch, New Zasiand )
' Dapantamento de Bioquimica, instiuts de Cuimics, Linversidso oe S&n Fauwb, 580 Faun, Bran, * Programa oe
Rewiewed DY oo crecuacss infarunidadss am Bioinfonmatica, Universidee de 530 Paulo, S0 Faulo, Braci, * Biocompisxdy insitute,

Damiins Tsatas Vinginia Tech, Biscksburg, WA, LiSA
Cyprus Liniversity of Technolog)y



Composting MAGs (2021)
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bacterial players and their metabolic
Interactions

Lucas Palma Perez Braga'", Roberta Verciano Pereira'", Layla Farage Martins' ", Livia Maria Silva Moura'~
Fabio Beltrame Sanchez'?, José Salvatore Leister Patané®, Aline Maria da Silva'” and Jodo Carlos Setubal'™

.I.

I



7C4: 49 hq MAGs




The dynamics of composting based on
MAGs & metatranscriptomics

(D Cluster 1
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MAGOS anc
g00d

MAG20 appear to be
ignin degraders

* Both have several genes for ligninolytic enzymes

* MAGOS8 — Pseudomonas thermotolerans

* MAG20 - A novel gammaproteobacterium



Still ongoing!

* New samples
* Inocula
* Mature compost

* More liberal MAG quality criteria
* 50% completeness instead of 80%



Current MAG numbers

/C3 31

/C4 93
inoculum 22
mature compost 20

total 166






Sao Francisco Reservoir: 51 hg MAGs
SMAGs; 1

'CHMAGs; 4




Howler monkeys: 58 hg MAGs

CHMAGsS; 6
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