32°CONGRESSO BRASILEIRO DE

MICROBIOLOGIA

METHANE METABOLISM ASSOGIATED GENES AND THEIR MICROBIAL SPECIES IN ANAEROBIC
INCUBATED AMAZONIAN FLOODPLAIN SOILS WITH FOUR DIFFERENT CARBON SOURGES

MONTEIRO, G. G. T. N.""; BARRQS, D. J.% PELLEGRINETTI, T. A."; NEU, V.5; TSAI, S. M.'; NAVARRETE, A. A4

1Center for Nuclear Energy in Agriculture - CENA, University of Sao Paulo, Piracicaba - SP.

2Federal University of Tocantins — UFTO, Palmas — TO.
Stederal Rural University of the Amazon — UFRA, Belem - PA
*University Brazil — UB, Fernandopolis — SP.

*E-mail: guto.motneiro@usp.br
METHODOLOGY

INTRODUCTION

- 2
Globally averaged combined land and ocean surface temperature anomaly Net CH, Emissions (mg CH, m ~d )

: Figure 1. Experimental scheme of

0.4
‘ Methanol - o -
02} - IWU the anerobic incubation of the
of , - floodplain soils with different
5 02 v o " (10 Glucose carbon sources
= _0.4f v / 17
\ AW ‘Al o
06y /| A = * — Soils were incubated anaerobically
- © SR L Floodplain Soil
-0.8f A AW ~ > pain SoMs Formate : : .
: | from Solimées River in Zinder culture media
1850 1900 1950 2000 oq _ SN : _ N supplemented with the designated
Globally averaged greenhouse gas concentrations 120w 80w Lungitude oU°E  120°E 180 —( Acetate carbon sources and with a 2°C
400 — . .
(RILEY, 2011) increase in the mean temperature to
380} . .
simulate global warming
= 360F _ _ —{ Control |
g Ll DS (1) In a climate change scenario, what are Replicate 2
~ i o 4320 —~ . "
S 3l w? / Ja0 & 310 B the main pathways for methanogenesis? Step 1: Step 2:
- oo 0 ..w?f:.’.,.- 11200 = ;gg o, (2) Who are the microorganisms DNA extraction DNA and Library preparation
I «’ 0 s"mt 11000 1oon Z . - .
R onndy Weewen st T N R responsible for methanogenesis in this —
1850 1900 Vear 1950 2000 SCBnaI'IOQ 5 §§ T
(IPCC, 2021) § pm  mmmm
%
RESULTS AND DISCUSSION
_ Next Generation
Step 3: Sequencing Workflow Step 4:
. mcrABCDG Operon Shotgun Metagenome Analysis
- Re.‘-:d;u : : SequenC|ng Asser;br:r;::irrl‘c;tation R Ia::i;ll Ibal:ir:)d —
cdhCDE 460-571aa 170-210aa 84-175aa 205-258aa 356-443aa T
c | — | | | | o i
mttBC 1 :zz R
mtmBC , ! ' Gt e T
mtbABC 50 60 50 10 B ’ o J ‘ cose i s &ﬁi:ﬂ ++++++++ Sc'ff'ah:‘o 13;5%23&
mvhADG 1 S = = mms ageina : B? R R e
mirA-E B % 2 v . “ N = —— e A NG
mtd = = 30 \ — — Koétﬂes abﬁéﬁ‘;‘: mmmmmmmmmmmmmmmmm ;N?SZOH NRAO 5
mer l :I;.,' ? 20 — Reads w:’e;gzﬁinglgem{;&m ______ 3 é\o it Nc:/
hmd. -:;,’_ 20 . 20 Novaseq6OOO S 1
fudA-E . © . o "
ftr1 o . i
s m Lol Ao lmenl  Rlne HoRR. )0 o DN, NHRRRL  (w HE.AHns, Figure 2. Molecular biology workflow for DNA extraction and shotgun
e . 5 metagenome sequencing, followed by data processing and bioinformatic
g workflow
s & E S £ 5 S2E §=2235£=8 $=£2g8gE=£fog §=228 ¢ g=28E=229c§=5E g==Log=§5E
© < £ o 3 £ 2= £%2 £ 3 25832 225 = f£5 ¢ g EE S22 £ g 2£= g2
Methanogenesis pathways g = s = é = = é = = £ .fsc“ = E
I:’.ﬂcm { ; % g = §
. Methylotrophic = § % %
I Hydrogenotrophic g E % %
Shared by all pathways o o Q O

Figure 3. Read-based analysis of the normalized abundance of genes related to the acetoclastic,
methylotrophic, and hydrogenotrophic methanogenesis pathways followed by the taxonomic classification

of assembled contigs belonging to the merABCDG operon.
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Figure 4. Model prediction for the central
metabolism based on the genes present on
the metagenome-assembled genome from

bin.BCM_56.

« The analysis of both reads and contigs from the anaerobic reactor highlighted the
role of different members of the Methanosarcina genus in the methanogenesis of
the floodplain soils of the Solimdes river. As global warming increases the mean
global temperature, it is estimated that all methanogenesis pathways will increase
as the production of these substrates can fuel all three pathways of CH,
production.
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