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Welcome to megx.net, your portal for marine ecological genomics. In this tutorial,
we’ll introduce you to the megx project and its motivation before walking you
through the portal’s main functionality...



megx.net is a response to the need for ecological datasets in the post-genomic
era...



It addresses this need by integrating and linking data from genomic and
metagenomic studies, organismal diversity studies and environmental monitoring
efforts.
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Logarithmic scale

http://www.genome.jp/en/db_growth.html

Genomic data is increasing at an exponential rate leading to similar growth in
secondary data repositories
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Simultaneously, new organisms are continually being introduced to an ever-
growing tree of life
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SeaWIFS

Alongside the growth in biological data, immense efforts to describe our
biosphere have similarly enriched environmental databases.



(meta)genomes

organisms
environment

With these advancements, the unique opportunity to analyse genomic data from
an ecological perspective has emerged. However, a reliable means to integrate
and organise ecological datasets will be central to this process. MegDB, an
integrative database and megx.net’s foundation, is our approach to integrate
these diverse data sources using the occurrence of sampling and measurement
events in space and time as a common anchor*. The megx.net portal extends
some of MegDB’s capabilities to the web for community use in ecological
research.

* The minimal amount of metadata that links these different data sources
togetheris (x, y, z, t)

With x and y being latitude and longitude, z being depth or altitude in relation to
the seasurface, and t being data and time



What benefits can you expect from using such a portal?



With the integrated resources offered by megx.net, you can enhance the
interpretive and comparative power of your results with a range of contextual,
ecological data



The following slides will walk you through some of megx.net’s core features...
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At the heart of the portal is the mapserver...

11



By default, this tool visualises georeferenced genomes, metagenomes, and
rRNA sequences stored in MegDB using standardised mapserver and PostGIS
technology.
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Interpolated physicochemical and biological data layers may be visualised on the
map. For example, temperature, nitrate, phosphate and salinity.
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Physicochemical &
Biological Layers

Environment Stability |+ |

Temperature |

300m [v|

-58.50000, 64.80000

Particularly unique to megx.net, the environmental stability of a defined location
and paramenter can also be inferred and expressed in standard deviations.

14



Let’s find an example to explore the mapserver further. Using the navigation bar
to the left of the map, you can pan and zoom into a region of interest.
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Here, we chose Polynesia and will click on a dot representing a metagenome
study on a coastal community sample.
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1. Result:

Location: Tikehau Lagoon
Coordinates: -15.277778,-1458.224444
Habitat:

Interpolated Data: annually at this sampling site at O m depth
Pangaea: more environmental data

A callout will appear which links to further functionality and data. By clicking on
the “Location” entry, for example...



Location: Polynesia Archipelagos
Coordinates: 15.277778 S 148.224444 W

Samples taken at this site:
* GS050

Annual interpolated data from WOAO05

Annual Averages 2004, 0 m depth

Monthly Averages
Temperature: 28.04 [Celsius degrees]
Mitrate: 0.27 [micromole/l]
Phosphate: 0,27 [micromole/I]
Salinity: 35.9 [PSU]

Silicate: 1.36 [micromole/I]

Dissolved Oxygen: 4.59 [ml/I]

Percent Oxygen Saturation 102,34 [ml/1] 1 2 3 4 3 6 7 & 9 410 11 12
Apparent Oxygen Utilization: -0.1 [ml/1] CEid
Chloraphyll: No data Click on the image to get a detailed graph of

all parameters (might take 2-3 minutes)

Adjust parameters

...you can access a range of environmental information tied to this site with
further options available to extract data most relevant to your study.



1. Result:

Location:
Coordinates:
Habitat:
Interpolated Data:
Pangaea:

Tikehau Lagoon
-15.277778,-148.224444

annually at this sampling site at 0 m depth
more environmental data

Clicking on an entry in the “Interpolated Data” field...
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. WOADS data interpolation ::.

atitude: \Latitude: -15.277778/ Longitude: -148.224444/ Depth: 0 m / Time period: Annual
90.0/-90.0
Give the geographic latitude
in decimal degrees Parameter Value Unit
Longitude: temperature 28.04 degrees Celsius
) 180.0/-180.0 salinity 35.9 PSU
Depth:
. I:l nitrate 0.27 micromole/L
0.0/5500.0 h h . la/L
e £ - phosphate 0.27 micromole
) oxygen_dissclved 4.59 mL/L
Period: Annual - :
oxygen_saturation 102.34 mL/L
oxygen_utilization -0.1 mL/L

Warnings:

1. The following values are water physico-chemical parameters - not applicable to
sediment samples.

2. Some coastal samples might have currently no available data.

3. Values for chlorophyll are only measured at the ocean surface and extracted
from SeaWiFS data.

Will take you directly to an interpolator where you can set various parameters
including the depth and time period you wish the environmental data displayed to
describe.



1. Result:

Location:
Coordinates:
Habitat:
Interpolated Data:
Pangaea:

Tikehau Lagoon
-15.277778,-148.224444

annually at this sampling site

more environmental data

at O m depth

Clicking entries in the “Pangaea” field...
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You are not logged in (LOG IN)

Al Water Sediment lee Atmosphere
‘ Search

Help Advanced Search Preferences more...
Always quote citation when using datal
‘1 datasets found on search with geographic hounding box (clear)

<< PREY | 1| NEXT >>

1. Gattuso, J-P; Bellerby, RGJ; Delille, B et al. (2009): EPOCA/EUR-OCEANS data rescue and transformation on ocean acidification compilation
Reference:  Allgaier, M; Riebesell, U; Vogt, M et al. (2008): Coupling of heterotrophic bacteria to phytoplankton bloom development at different pCO2 levels: a mesocasm study.
Biogeosciences
Antia, A; Suffrian, K; Holste, L et al. (2008): Dissolution of caccolithopharid calcite by microzaoplankton and copepod grazing. Biogeosciences Discussions
Barcelos e Ramos, J; Biswas, H; Schulz, KG et al. (2007): Effect of rising atmospheric carban dioxide on the marine nitrogen fixer Trichodesmium. Global

Biogeochemical Cycles
{and more)

Size: 50 datasets
doi'10.1594/PANGAEA 722548 - Score: 100% - Similar datasets

<< PREV | 1| NEXT >

Contact

...will link out to the Pangaea database, which provides a wealth of contextual
data on numerous sampling sites worldwide.
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The second core feature we offer is access to our EnvO-lite annotation.
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FU—

Organism Name v EnvO-Lite § Location v 5 TaxlD 4 GenomeFID§
Sampled
——
73.02 N 148.52 N
Oetadecabactsr arcticus 238 marina habhitat |~ a e - 3916186 189331
LA)
Vibrio campoallii AMD4 marine habitat  |7.8 N 9821 [ 314289 13564
- B63.52 N 19.82 ;
Bravundimaonas sp. BALS marina habitat | _ h 381600 19287
. . . B3.52 N 10.82
Pedokacter sp. BAL3Y marine habitat | Z - - 891595 19337
e . 59,32 N 20.05 . .
diomarina baltica 05145 marine habitat ')'u' 20.05 314278 13408
L)
. - . 5894 N 11.08
Loktanalla vestfoldansis SKAS3 marina habirat ; 314232 13444
. . . . . B804 N 11,08 .
Pholobacterium sp. SKA34 marine habitat 121723 135686
58.94 N 11.08
Sphingomanas sp. SKAS8 maringe habitat B84 TT08 314286 13584
. - . . 5894 N 11.08
Stenotrophomonas sp. SKA14 marine habitat i 91801 19369

lite

) el o

Genomic
Standards
Consortium

This manually curated annotation of prokaryotic genomes uses a set of
standardised descriptors known as EnvO-Lite or Habitat-Lite — a project of the
Genomics Standards Consortium.
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unclassified (11) air (1) animal-aSSOCiated habitat (876) aquatic habitat (43)

cultured habitat (38) extreme habitat (21) food (62) freshwater habitat (28) hot spring (61) hydrothermal vent (27) marine
habitat (227) organism-associated habitat (21) plant-associated habitat (90) sediment (85) sludge (17) soil (171)

terrestrial habitat (42) wasle water (12)

lite

Organism Name EnvO-Lite 4§ Location v
Desulfotalea psychrophila LSv54 sediment FaN11E
N . : 73.02 N
Octadecabacter arcticus 238 marine habitat 48 52 W
Vibrio campbellii AND4 marine habitat F8N3gg21E
. . E3.52 N 19.82

Pedobacter sp. BAL39 marine habitat 8 ’

. ) . F3.52 N 19.82
Brevundimonas sp. BAL3 marine habitat B

[ ——

You can navigate through the annotation using the tag cloud or by clicking on a
term in the table. For example, clicking on “hydrothermal vent”.
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lite

This action will list all annotated studies on hydrothermal vent samples. Please
note, you can view sampling site details, including environmental parameters, at
any time by clicking on a set of coordinates in the “Location” column of the table

26



WWW. OﬂtOlOgy.com

For more information on EnvO, check out the project home page at
www.environmentontology.com
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#

Last, but not least, we’ve coupled the mapserver with BLAST in our geographic
BLAST tool.
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1°°#

To use geographic BLAST, enter your query sequence and select your target
database as usual. Note that descriptions of the databases offered are available
by clicking on the database name
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After setting some further preferences, click “BLAST” to launch the query. Please
be patient while your results are computed.
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1°°#

On the results page, hits in georeferenced samples will be displayed in a
mapserver window. Once again, you can use the navigation bar to pan and
zoom to a region of interest.
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After selecting a region, click on the hit marker to bring up another callout
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1°°#

You can then view BLAST data as well as contextual data from this location.
Remember that clicking an entry in the “Location” or “Interpolated” data field
allows you to retrieve more environmental and contextual data.
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Finally, hit details, including those for samples that are not georeferenced, are
viewable in the table below the map. When available, entries in the “Location”
and “EnvO-Lite” columns will trigger their respective functionality when clicked.
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Thanks for reading through our short tutorial. We hope that the tools offered on
the megx.net portal will add new perspectives to your research!
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If you'd like to use the full potential of our resources, please don’t hesitate to
contact us!
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Check out our FAQ section for further information and usage advice!
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If you use any of megx.net’s features in your research, please be sure to cite us
using the citaiton on this page!

38



Please explore megx.net to see the latest versions of our tools and features!
Thanks again for watching...and happy browsing!
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