Metatranscriptomic Analysis of the Post-Eruptive Bacterial Community from the Hydrothermal
Vent Field at 9°N on the East Pacific Rise
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Introduction

Hydrothermal vents are a unique

135, Ma?"s 0, = F30(ON], Mn0,

extreme EeNVIroNmMent  Werm sest ts-23%)
characterized by high ol sest pase
temperatures, high pressures,

and toxic chemicals (Figure 1). In
2006, an eruption occurred at the
vent field at 9°N on the EPR. An
initial study showed that Epsilon-

proteobacteria  dominate  the

community that colonizes the |{ i1 __
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Epsilonproteobacteria are known
to thrive at deep-sea vents (1),
littte is known about
processes these bacteria
undertake to colonize these sites. A metatranscriptomic
approach will be taken to identify these processes.
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« To determine the genes being expressed by the
bacterial community at the time of colonization of a
hydrothermal vent

Figure 1. Hydrothermal vent
(Brock Biology of

what Microorganisms 11/e © 2006
Pearson Prentice Hall, Inc.)

» To optimize a metatranscriptome procedure

We hypothesize that genes involved in biofilm production
(Figure 3), metal detoxification, and diverse metabolisms
are being expressed at the time of colonization.
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A metatranscriptome is a library of transcripts or mMRNA
from an entire community of microorganisms. This analysis
will tell us what processes these organisms are carrying out
at a given time. Enrichment of mMRNA, which encodes
functional genes, is the objective of this procedure (Figure
2). To avoid biases the samples will be pyrosequenced (2).
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Figure 2. Diagram of metatranscriptome method
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Figure 3. Natural biofilm formation on basalt (left). Electron microscopy

of biofilms on experimental microcolonizers (right)
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Figure 4. Visualization of the metatranscriptome procedure using experimental

microcolonizer CV41 (left). An equal molar amount of each RNA sample was loaded

on a denaturing gel (center left). 2 pl of cDNA was loaded on a 1% agarose gel

(center right).

@re 5. MEGAN analysis

of the microbial community
collected on experimental :
microcolonizer CV9.
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Gammaproteobacteria (8)
Campylobacter curvus (9)

@ Arcobacter butzleri (64)

@ Helicobater sp. (133)

@ Wolinella succinogenes (27)
@ sulfurimonas denitrificans (731)
. Sulfurovum sp. NBC37-1 (785)

Gramella forsetii (8)

+ Porphyromonas gingivalis (6)

@ Leifsonia (Actinobacteria - 88)

+ Alviniconcha (5)

. Not assigned (509)

@ No hits (67)

Pyrosequencing
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The gel electrophoresis visualization of the
metatranscriptomic procedure for CV41 illustrates a
decrease in the RNA smear after rRNA removal and an
increase after mMRNA amplification (Figure 4). The cDNA
produced was validated by pcr (Figure 6). MEGAN
analysis of
pyrosequencing
data from pilot
sample CVv9
revealed the
microbial
community
composition
(Figure 5).

Figure 6. The presence of 16s, luxS, aclB genes
was confirmed

Conclusions

* cDNA ranging in length from 100-900 bp was produced
by a metatranscriptome procedure

* The presence of the functional genes luxS (biofilm) and
aclB (metabolism) were confirmed by pcr

* The CV9 metatranscriptome was consistent with a
previous study which indicated that Epsilonproteobacteria
dominate the microbial community there

Future Work

» Pyrosequence pilot sample CV41

» Analyze pyrosequencing data from CV41 using MEGAN
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