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LIGHT-DRIVEN PROTON PUMPING IN E. COLI
(via “ SAR86” PROTEORHODOPSIN)
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UBIQUITOUS, ABUNDANT, & MANY VARATIONS ON A THEME

Depth-specific differences in proteorhodopsin variants
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PROTEORHODOPSIN NATURAL VARIATION = FUNCTIONAL VARIATION
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Proteorhodopsin photosystem gene organization

A single genetic event can confer photoheterotrophy
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Light stimulates growth of proteorhodopsin-
containing marine Flavobacteria

! Jost M. Gonzkler’, ", Pontus Gourdon Torbiirn Pasche?’,
Richard Neutad, Carlos Pedrés-ARS" & Jrone Pirhass:

Tirme (h)

Station ALOHA - North Pacific
Subtropical Gyre
Hawaii Ocean Time-series (HOT) program begun in October 1988

« monthly cruises to measure hydrography, chemistry and biology of the
water column
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Based on Frias-Lopez & Shi ot al, PNAS 2008

Station ALOHA - HOT179 - 756 m
Metatranscriptomic analysis
Reads with homologues in existing peptide databases
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GOS clusters
(2654 clusters)

CcDNA unique GOS clusters
(1722 clusters) DNA unique GOS clusters
(32524 clusters)

Frias-Lopez and Shi et al, PNAS March 2008




Station ALOHA - HOT179 - 75 m
Metatranscriptomic analysis

Community Gene Expression
Station ALOHA H179 - 75 m

Cluster based expression ratio
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The is and i i of small RNAs

Synthesis of small non-coding RNAs Mechanism of non-coding RNAs
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There are many unknown but functional ncRNAs.
Many ncRNAs may play important regulatory roles.

Huang, H.-Y. et al. Nucl. Acids Res. 2009 37:D150-D154; doi:10.1093/nar/gkn852
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Read identity breakdown in metatranscriptomic datasets

18,117 “unassigned" reads

HOT179 25m

Total reads =

74,638

21,212 “unassigned” reads

HOT179 75m

Total reads = 107,936

and marine peplide database)

I (GR (BLASTN against marine env-nt database)

[ Protein-coding (BLASTX against NCBI-NR, GOS.

- A
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Rfam database)

25,826 “unassigned" reads

/
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Total reads =

97,915
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Total reads = 109,249

Metatranscriptomics reveals unique microbial small
RNAs in the ocean's water column

Yanmei Shi', Gene W. Tyson' & Edward F. Delong? Vol 459/14 May 2009]doi:10.1038/nature08055
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sRNA candidate Group 4 (Proteobacteria)
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Blocks translation initiation in pyruvate kinase ???

Group 5 sRNAs: a novel riboswitch??
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Metatranscriptomic and metagenomic depth profile (HOT 179)
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Metatranscriptomics and metagenomics data summary (HOT 179)

HOT cleaned average rRNA hitto NR hit to GOS
depth read FRNA% | non rRNA (% of non (% of non
179 i reads length reads ( RNA) ( FRNA)
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HOT179 16S rRNA profile
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Similarity of reads to genomes in the DNA and cDNA

H179 25m

Staphylococous aureus phage (61)
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Comparison of two depth profiles at

station ALOHA
HOT 179 * HOT 186
— March 2006 — October 2006
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1. Establish microcosms. to monitor transcriptional and population changes

Monitoring microbial
Community response
to environmental change...

Use i ic, transcriptomi
environmental approaches in field studies.

Twenty iter microcosms prepared from natural seavwater

* Monitor natural variation or perturbations

2. Subsample assemblage

* Track changes in community gene expression
and population structure

* Microcosms, mesocosms, or in situ 8 8@ H

.05 of subsamples and time points,

Experimental community transcriptomics

~ 2000 L surface seawater

20 L Mesocosm

ulteafiteat 20L Mesocosm
(1 nm membrane)

+
~50x DOM

Subsamples taken

ee o e o @ 20U -community RNA

021 - flow sorting/RNA

10L - community DNA
~ 2L Virus-free HMWDOM

Community DNA encodes network instructions (in part) that specify
organism function, community interactions, & ecosystem function

GENOMES BIOMES

Community composition
and interactions

Community genomic
and transcriptomic data

Ecosystem functions

Community metabolism

Students shape science futures

- - Collaborators

DeLor_\g Lab MIT - Chisholm Lab

« Justin Buck assacnuss Penn State - Stephan Schuster

* Rachel Barry Tochmology Dave Karl, CMORE & HOT Teams
« John Eppley ,

« Sara Lincoln

« Jay McCarren
«Julia Maresca

« Chon Martinez

« Elizabeth Ottesen
« Tsultrim Palden
«Vinh Pham

« Yanmei Shi

« Frank Stewart

« Gene Tyson =
« Laure-Anne Ventouras

AGOURON

INSTITUTE

Gordon and Becty

== MIOORE

WY FOUNDATION
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