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ASTROBIOLOGY

How does life
begin and evolve?

Does life exist
elsewhere in the
Universe?

What is the future
of life on Earth
and beyond




About the AHED project
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* Mineral spectroscopy database * Diverse datatypes

* Rigid structure * Flexible structure

* Any change in structure requires  Ability to change design and pARRE.
extensive re-programing include new data at any time Ames Research Cenler

PROJECT SUPPORTED BY:

Science-enabling research activity (SERA)
NASA NNX11AP82A, Mars Science Laboratory Investigations




Efforts on data sharing in Astrobiology

“results of federally funded scientific research must be available and useful

for the public, industry, and science community”
(J. P. Holdren memo from OSTP, Feb 22, 2013)

Benefits of sharing data:

v Reanalysis of data to verify results

s vV Reinterpretation of data with a
- “nf.j_;a-.@a different approaches

'robiolq;gyf-lnstitute- ~| v Data integrity and preservation
R e v" Eliminates data redundancy
v' Training tool for future researches

Barriers on data sharing: [Aydinoglu et al., 2014]
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AHED T1he Astrobiology Habitable Environments Database

¢ Morphological data Libraries

» Textural and contextural images .

« Chemistry Published data

2 Bl ne iy Digital notebook
* |sotopic data

 Sequencing data Planetary missions
* Mineralogy and crystallography

> etc

Take home message

v' AHED is a centralized, high quality, user friendly long term repository for archiving
and collaborative sharing data relevant to Astrobiology.
v" ODR provide a simple tool that allows quick creation of data structures for searching
and display.
v' GOALS:
¢ Foster long-term innovative research by supporting integration and analysis of
diverse datasets
** Promote interdisciplinary and collaborative research amongst widely-
distributed investigators in astrobiology.
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AHED Pilot Databases

PLRP - Pavillon Lake Research Project DB

e www.odr.io/PLRP ---- 536 records
* Microbialite and water samples

Direct molecular evolution sequence DB

e www.odr.io/invitro ---- 43 records
e Sequence data from in-Vitro evolution experiments

CheMin DB

e www.odr.io/chemin ---- 12 records
¢ Data from CheMin instrument (MSL-Curiosity)

ES Culture Collection DB

e http://odr.io/ES cultures ---- 9 records
e Data from isolated cyanobacteria and heterotrophs

CROMO: Serpentinizing System DB

e www.odr.io/CROMO analysis ---- 106 records
e Drill samples from serpentinizing systems

Lipid Biomarker DB

e http://odr.io/biomarker---- 2 records
e Lipids characterize in pure cultures of microbes
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AHED Pilot Databases

PLRP - Pavillon Lake Research Project DB
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AHED Pilot Databases

PLRP - Pavillon Lake Research Project DB
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AHED Pilot Databases

PLRP - Pavillon Lake Research Project DB e W

e www.odr.io/PLRP ---- 536 records
* Microbialite and water samples

Direct molecular evolution sequence DB

e www.odr.io/invitro ---- 43 records
e Sequence data from in-Vitro evolution experiments

CheMin DB

e www.odr.io/chemin ---- 12 records B e
e Data from CheMin instrument (MSL-Curiosity) , L

ES Culture Collection DB

e http://odr.io/ES cultures ---- 9 records
e Data from isolated cyanobacteria and heterotrophs

.......

...........

CROMO: Serpentinizing System DB

e www.odr.io/CROMO analysis ---- 106 records
e Drill samples from serpentinizing systems

Lipid Biomarker DB
e http://odr.io/biomarker---- 2 records
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e Lipids characterize in pure cultures of microbes




AHED Pilot Databases

PLRP - Pavillon Lake Research Project DB

e www.odr.io/PLRP ---- 536 records
* Microbialite and water samples

Direct molecular evolution sequence DB

e www.odr.io/invitro ---- 43 records
e Sequence data from in-Vitro evolution experiments

CheMin DB

e www.odr.io/chemin ---- 12 records
¢ Data from CheMin instrument (MSL-Curiosity)

ES Culture Collection DB

e http://odr.io/ES cultures ---- 9 records
e Data from isolated cyanobacteria and heterotrophs

CROMO: Serpentinizing System DB

e www.odr.io/CROMO _analysis ---- 106 records
e Drill samples from serpentinizing systems
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AHED Pilot Databases

PLRP - Pavillon Lake Research Project DB
e www.odr.io/PLRP ---- 536 records

* Microbialite and water samples

T

Search Result » Lipid Blomarker

Direct molecular evolution sequence DB

e www.odr.io/invitro ---- 43 records
e Sequence data from in-Vitro evolution experiments

CheMin DB

e www.odr.io/chemin ---- 12 records
¢ Data from CheMin instrument (MSL-Curiosity)

ES Culture Collection DB

e http://odr.io/ES cultures ---- 9 records
e Data from isolated cyanobacteria and heterotrophs

CROMO: Serpentinizing System DB

e www.odr.io/CROMO analysis ---- 106 records O

e Drill samples from serpentinizing systems

Lipid Biomarker DB

e http://odr.io/biomarker---- 2 records
e Lipids characterize in pure cultures of microbes
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AHED Pilot Databases

Take home message

v" Unique URL

v’ Disparate datasets |
v’ Different template designs
v Some data in common
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Road map

Drag-and-drop

CSV Import

CSV Export

Public/non-public

User permissions

Semantic Web

Citation

User feedback

NASA’s server
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AHED T1he Astrobiology Habitable Environments Database

Take home message

v" First goal achieved: system allows flexibility for data storage and
visualization.

v’ As the system matures, tools for embracing the semantic web will be added
and citation system will allow research data to be used and appropriately
cited.

v With the use of the NAS, stability, continued growth, online analyses
capabilities and the size of the user community will not be limited by the
database platform architecture, processor speed, internet connectivity, or
data storage.

v' We expect that as AHED growth, it will be use beyond the Astrobiology
community and related scientific fields will be able to connect their research
with AHED to make possible a broader framework of databases for
hypothesis generation and knowledge discovery.



To contact us:

e Robert Downs:
rdowns@u.arizona.edu

e Barbara Lafuente:
barbaralafuente@email.arizona.edu

e David Blake:
david.blake@nasa.gov

e Tom Bristow:
thomas.f.bristow@nasa.gov

e Nate Stone:
nate.stone@opendatarepository.org
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