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Abstract

sustaining gcosystem functions by driving, many biogeochemical cycles,However, river,

ecosystems are frequently affected by anthropogenic activities, which may lead to

microbial biodiversity loss and/or changes in ecosystem functions and related services.

For example, while parts of the Atlantic Forest biome stretching along much of the

eastern coast of South America are protected by governmental conservation efforts, an

estimated 89% of these areas in Brazil are under threat, This adds urgency o the

haracterization of prokaryotic communities jn this vast and highly diverse biome, Here,

we present prokaryotic sediment communities jn the tropical Juliana River system at

three sites, an upstream site near the river source in the mountains (Source) to a site jn

the middle reaches referred to as Valley and an estuarine site near the urban center of

Itubera (Mangrove). The diversity and composition of the communities were compared |

at these sites, along with environmental conditions, the former by using qualitative and

quantitative analyses of 16S rRNA gene amplicons, While the communities included,

distinct populations_at each site, a suite of core faxa accounted for the majority of the

populations at all sites. Prokaryote, diversity was highest in the sediments of the

Mangrove site and lowest at the Valley site. The highest number of genera exclusive to

a given site was found at the Source site, followed by the Mangrove site, which |

contained some archaeal genera not present at the freshwater sites. Copper (Cu)

concentrations were related to differences in communities among sites, but none of the

other environmental factors we determined was found to have a significant influence.

This may be partly due to an urban imprint on the Mangrove site py providing organic

carbon and nutrients via domestic effluents. |

1 Deleted: microbial ...ctivities of sediment ...icrobiomes
il in river sediments play an important roles...in sustaining

the homeostatic...cosystem functions of large-scale
biomes as they...y drivinge...many biogeochemical
cycles.,...and therefore, unraveling microbiome diversity
patterns within larger biomes may assist in identifying
biogeochemical factors of environmental homeostatic
control. Environments such as...owever,
riverine...ecosystems are frequently influenced

affected by anthropogenic activities, which may lead to
microbial biodiversity loss and/or significant ...hanges in
ecosystem functions and related services. The Brazilian
Atlantic Forest is an anthropogenically threatened
biome that includes tropical forest watersheds that
sustain coastal mangrove forests. ...or example,
W...hile areas ...arts of the Atlantic Forest biome
stretching along much of the eastern coast of South
America are protected by governmental conservation
efforts, an estimated 89% of such ...hese areas in
Brazil are under threat of significant environmental
impact... This adds urgency for ...o the studies
characterization of of ...rokaryotic
communitiesy...patterns ...n watersheds in ...his vast
and highly diverse biome Brazilian Atlantic Forest...
Here, we discuss ...resent the diversity of ...rokaryotic
sediment communities of sediment samples collected

in the tropical Juliana River system at three sites, an
upstream site (comparison was carried out from...ear
the river S...ource in the mountains (Source) to a Valley
to Mangrove). The Source site is in the high mountains,
the Valley ...ite is ...n the middle reaches referred to as
Valley course of the river, ...nd an estuarine the
Mangrove ...ite is in the estuarine region, ...ear the
urban center of ltubera (Mangrove). The diversity and
composition of the communities Sites ...ere compared
at these sites, along with environmental conditions, the
former by using qualitative and quantitative analysei...
of 16S rRNA gene amplicons and environmental
samples from the sediment of each site... The results
show that w...hile the prokaryotic ...ommunities
includedare composed of...significantly ...istinct
populations at each site, there is ... suite of stable ...ore
of ...axa that ...ccounted for the majority of the
populations at each ...II sites. Trace heavy metals Cu
and Zn are strongly correlated with variations in
population structures between sites. The
p...rokaryoteic...diversity was highestr...in the
sediments of the Mangrove site and lowestr...in the
sediments of...t the Valley site. We also found that the
collection sites presented some exclusive genera, with
t...he highestr...number of genera exclusive to a given
site was found in ...t the Source site, followed by the
Mangrove site, which contained some archaeal genera
that are ...ot present in ...t the freshwater sites. Copper
(Cu) concentrations were related to differences in
communities among sites, but none of the other
environmental factors we determined was found to have
a significant influence. This may be partly due to Finally,
our results suggest that the impacts imposed by the
presence of ...n urban imprint on center near ...he
Mm...ngrove site have created conditions to suppq ... [1]
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changes in sediment microbial communities of rivers are largely unknown at present,
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Materials & Methods

Study area

Three sites were chosen along, the Juliana River in the southeastern part of

Bahia State, Brazil. The river drains the most important watershed in the region_in terms

of size and economic and ecological significance, Currently, the Juliana River js located

Deleted:

Considering its size, economic and ecological
aspects,...the Juliana River in the southeastern part of
Bahia State, Brazil. The river basin is ...rains the most
important watershed in its ...he region in terms of size
and economic and ecological significance ... Currently,
the Juliana River and, currently, ...s located entirely
within a legally protected area, the Environmental
Protection Area of Pratigi (Figure 1). The

.. [2]
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entirely within a legally protected area, the Environmental Protection Area of Pratiqi
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(Figure 1). Jts basin comprises an area of 299.8 km?, through which the siver runs

almost linearly over 47 km. The, source is in the Papuid Mountains. Several tributaries

join the river along jts way to the Serinhaém estuary (Mascarenhas et al., 2019; Ditt et

al., 2013), where the city of Itubera_is located, a small urban area with less than 30,000

people and tourism as the main economic activity (IBGE, 2020). ltubera has been

constructed within a mangrove forest, which has been retained, along urban waterways

and mudflats (de Santana et al., 2021b). In contrast, most of the upstream reaches

enable the observation of minimally impacted environments, because the upper portions

of the, watershed are considered to be highly conserved, Jending themselves to

ecological, hydrological and biogeochemical research, This includes studies on the

Deleted: 75...kK...2, through in ...hich the Juliana
R...iver runs almost linearly over through ...7 km.
Theis...river originates...ource is in the Papuéa
Mountains. and receives s...everal tributaries join the
river along the ...ts way to the Serinhaém estuary area
(Mascarenhas et al., 2019; Ditt et al., 2013),....W...here
the Juliana River meets the Serinhaém estuary is ...ity
of ltubera is located, a small urban area with less than
30,000 people,...largely devoted to...nd tourism as the
main economic activity (IBGE, 2020). ltubera is ...as
been constructed within a mangrove forest, and ...hich
has been retaineds...urban mangroves ...long urban
waterways and mudflats (de Santana et al., 2021b). In
contrast, most of the upstream reaches enable the
observation of minimally impacted environments,
bB...cause the upper regions ...ortions of
theis...watershed are considered to be highly
conserved, this basin is a great area for...ending
themselves to research in ...cological, hydrological and
biogeochemical researchfields..., as it allows for the
observation of minimally impacted environments,...in
contrast to the anthropogenically impacted urban
mangrove. ...hus, t...is includes studies preserved area
constitutes a valuable and unique opportunity to
increase understanding ...nf...the biodiversity and
ecology of microbial communities in river sediments a
watershed in the Atlantic forest

.. [3]
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(Supplemental File 5).

A site-specific analysis of significant differential abundances was performed
using the ANCOM-BC package in QIIME2 (Supplemental Tables 9, 10, 11). We further
subset these taxa to identify those that were significantly distinct to a single site, relative
to the other two sites (ANCOM-BC, g-value < 0.01) and that also represented a
substantial percentage of the total population at that site (> 1% total population), (Figure

3D).

community structure and environmental variables in R environment (version 4.2.2).
Distances were calculated using metaMDS (distance used was Bray-Curtis)
(Supplemental Figure 7, Supplemental Table 12, Supplemental File 7) and
environmental variables were fit using envfit (Figure 4B, Supplemental Table 13,
Supplemental File 8).

The sequencing data is available from NCBI BioProject PRINA650560. The

https://github.com/pspealman/Project Juliana River basin.
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Taxonomic composition of sites and predominant groups
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least 2% (Figure 2A), These classes constituted 9 bacterial and 2 archaeal phyla. The

two archaeal phyla, Crenarchaeota and Thermoplasmatota (as well Halobacterota,

which was just below the 2% cutoff), were present at all sites, although they were most

frequent in the mangrove sediments. For the Bacteria domain, the three sites shared

similar dominant phyla, with Proteobacteria gxceeding 10% and Bacteroidota, Bacillota

(Firmicutes), Chloroflexota, and Desulfobacterota accounting each for >5% at all sites.
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