Assessment of
LY

A
<«

-
e

o,

¢
2y

) 4
%, N
UnnG ¥O%

microbial community

P. Thomas5, T. Kahveci5, A. Ogram!

> function within two oligotrophic peatlands P)) Soile
> E. Morrison!, S. Newman?, K. Reddy?!, Z. He3, J. Zhou3, B. Turner?, -Water

structure and

SCIENCE

Soil and Water Science, University of Florida, Gainesville, FL, 2South Florida Water Management District I nstitute for Environmental Genomics, University of Oklahoma, Norman, OK, USA
“Smithsonian Tropical Research Institute, Panama City, Panama *Computer and Information Science and Engineering, University of Florida, Gainesville, FL

Background

Results

Results

Soil microbial communities are highly complex networks that are conprised of many diverse
microbial taxa. Conserved genes, such as the 16S rRNA gene, can be used as phylogenetic
markers to determine the compaosition of prokaryotic (Bacteria and Archaea) members of il
microbial communties (Klindworth et al, 2013). Putative interactbns can be found between
thesetaxabyanalyzing highly correlated microbial groupswithnetwork analyses (Barberan et al.,
2012), whih can provide insights into how these communities may inflience biogeochemical
cycling. Additionally, thequantfication of microbial functional genes, such as thoseencodingfor
alkaline phosphatase (phoD and phoX), and dintrogenase reductase (nfH) can provide
information about potential microbial activity related to phosphorus (P) acquistion and nitrogen
(N) fixation, respectively.

In this study, we characterize the prokaryotic ommunities alongnutrient gadients within two
oligotrophic (bw-nutrient) peatlands:the Everglades in South Florida, and San San Pond Sak in
Panama. Both have well characterized phophorus (P) gradients that have led to dowmentea
changes in vegetation ommunities and biogeochemical cycling. Triplicate cores were ollected
from sites alongeach gradient, and DNA was isolated from each replicate. DNA was sequenced
for 16S rRNA genes and networks were created to determine potential microbial interactions.
Functional genes for alkaline phosphatase (phoD and phoX) and dintrogenase reductase (nifH,
werequantified viaquantitative PR (qPCR) to assess potential microbial investment in P and N
acquisition alongtheP gradients.

Objectives

OBJECTIVE 1
To determineif prokaryotic microbial community composition shifts alongeach nutrient gradient

OBJECTIVE 2
To create phylogenetic networks for highly correlated microbial taxa and assess how network
connectivity differs between sites alongbothgradients.

OBJECTIVE 3
To evaluatehow functonal genes for P and Nacquisition respond to P availability, to determine
relative microbial investment in P acquisitionrelativeto N acquisition.

Hypotheses

Wehypothesizethat (1) prokaryotic comnunity compasition will shift alongthetwo P gradients, (2)
that phylogenetic network density will be enriched at the intermediate and low-P sites, due to
increased diversity of microbial interactbns, and that (3) the relative microbial investment in P
acquisition will increase as P availability decreases alongchangingnutrient gradients.

Approach

Sample collection
Triplicate cores clleced from depths from echsitealongboth gradents

DNA isolation
Total soil DNA isolatedfrom all soils\ia MoBioPowar SoilDN A Isolationkit
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FIGURE 1:Methods used to achievetheobjectives of this study

OBJECTIVE 1: Community Composition
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FIGURE 2: NMDS showing dfferences in comnunity composition along the
Everglades (A) and Panama (B) gradients. Community compcsition was seen to
shift along each gradient, likely due to differences in nutrient availability.
ADONISwas run for each location, and signficant dfferences (p-value=0.001)
wereseen in community composition between sites alongboth gradients.

OBJECTIVE 2: Phylogenetic Networks
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FIGURE3:Phylogenetic networks alongtheEverglades gradient for high-P (A),
intermediate-P (B), and bw-P (Q sites, and along the Panama gradient, for
highP (D), intermediateP (E),and low-P (F) sites. Nodes aremicrobial O TUs
and edges are putative interactions. Only OTUs with signficant (p < 0.05)
correlations wereretained. Networkdensity was assessed to determinehow
putative microbial hteractions may ift alongthe gralient. Geater densty
suggests moreputativemicrobial interactions at asite. The Everglades high-P
sitein had suppressed network density relativeto theintermediateand low-P
sites, whilePanamahad greatest networkdensityin theintermediateP sites,
suggesting potential differences in microbial interactbns along both P
gradients.

OBJECTIVE 3: Community Function
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TABLE 1: Quantification of fundional genes for P acquisition (phoX and phoD and N
fixation(nifH was conducted to assess relativeinvestment in P acquisition to N acquisition
alongtheEverglades transect. Enzymeassays wereconduded as well, to support theqP R
data. An inverse relationshp was seen for all measures, indicating that the relative
abundace of phoD, phoX, and nfH is sensitive to P availability, and the greatest relative
microbial investment in P acquisitionwas seen at thelow-Psite.

Conclusions & Future Work

OBJECTIVE 1

We found that prokarytic community @mposition differed significantly between sites
suggesting that changes in site characteristics are driving differences in microbid
community strudure. Further analyses are being conducted to determne what
environmental characteristics (i.e. P availability, C quality, vegetation comnunity aredriving
thesedifferences in community structures.

OBJECTIVE 2

Netwo rks we re dev elo ped for all sites al ong b oth gradie nts. We f ou nd that ne two rk de nsity ten ded

tobeg reater in the intermedi ate and low P sites, for the Everglades g ra dient, and was grea test at
the interme diate site for the Panama gradient These results suggest that there may be

fund am enta | dif fer ences i n ho w micro bial co m muni ties in te ract whe n subj ect to diff ere nt nu tiie nt
availabilities, and that there may be differences in the nature of microbial interactions betw een

the Ev ergla des an d Panama gra dien'ts. Futhe rwo rk is nec essary to eluci date the m echa nisms tha t
are d rivin g the di ffe renc s seen betw een ne two rks alo ng b oth transects. Itis possible tha tg reate r
micro bial diversity at th e in ter me diate sites may d rive i ncre ased micr obial i nte racti ons. Ad diti ona |
analyses will be conducted to detemine the most important microbial groups within the

phyloge ne tic ne tw orks to bette runde rstan d how th eiri nte rac tions may i nfl uence nu trien tcycling

along both transects.

OBJECTIVE 3

The rela tive a bu ndanc e o f func tion al ge nes for P and N acq uisiti on w as sensitiv e to P availa bility ,
and was g rea test in the | ow- P site, suggesti ng g rea ter mic rob ial inves tment in P acquisitio nin | ow-
P envionments. Further work is being conducte d to assess the abunda nce of these functi ona |
genes atthe Panama gradient to see if similartrends are seen. Additional work is being
conduc ted to characterize the microorganisms that cany these func ional genes, to provide
insights into the microorganisms that are driving P cycling within oligotrophic ~ peatlands.
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