Mapping connections between the genome,
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What is the “Ionome”

Proteome

IOnOme Metabolome

The elemental composition of
an organism, tissue or cell

Lahner et al., Nat Biotech 2003




“plant adaptation to different soil types is

evidence of the strong natural selection imposed
by eCO|Ogica| discontinuities™ ALrreb RusseL WALLACE (1858)
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Ionomics — Unraveling the networks that link
the genome and the ionome

Arabidopsis thaliana
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High-throughput ionomic analysis of
Saccharomyces cerevisiae

Danku et al., JAAS 2008




www.IonomicsHUB.org

Community HUB to share data

Purduelonomiics

INFORMATION MANAGEMENT SYSTEM

gn Up|
Improving our understanding of how plants take up, transport and store their nutrient and toxic elements, collectively known as News & Events
the ionome, will benefit human health and the natural environment. Here you will find curated ionomic data on many thousands of Last posts from the Ionomics blog.
plant samples freely available to the public. If you use any of the data or information derived from it for publication or B e el s et o
presentation purposes please cite Baxter et al., Plant Physiclogy 2007. If you want to learn more, read our Wikipedia entry.
Click on the species below to access their full databases or use the Quick Search. L il AT e
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e-Laboratory

controlling workflow and data acquisition

B Welcome | @ eLaboratory | B eManagement | B Data Search | B Advanced Search | B Order Form |

PlantingStage

Active Tray: 989

—|_General Information @ i 1

Date Planted |07/17/2006| mm/dd/yyyy
Planted By Elena Yakubova

Tray Notes  [1yan Baxter

=
Environment @ } \

Growth Media
Light Intensity LE

Day Length hours
Temperature aC

Humidity %

Fertilization g 25xHoagland's Mo Type2+1ml Fe
HBED/L

3 =
~|_Pot Information @ I 5

Please select a tray map to be used for the experimeant. After selecting
the tray map, click the save button to enable entering pot level
information.

Tray Map Map 20sp

Status  All required pot information complete

Please note that changing the tray map will delete any pot level
information previously stored about this experiment.

[: SaveStage

! | My Profile | Logout I

IODNOMICS =Lab

Traylndax { L=

Tray Search

Orray No. OTray Range O status
D A Updated
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505  @eeS o7/oi/2006

521 @eed o07/18/2008

»

»

*®

528 OBBEE os/24/2003
543 OBEBEPR os/24/2005
581 eeed o?.rmzoasn

PlantingStage

<EXIT POT EDITOR
Active Tray 989

[b]Active pat [[Psaved Pot [l unsaved Por

Currently Editing Pot(s): g

Line Reference
Mutant Provider

Customer

Plant Description

SALK_049132 Display Line Information

" sAvEROT |

Line Search

\ ‘Lme Mame \-‘i m

Customer Orders

Customer Submitted On
790 mezzari SALK_119328_homo 2006-05-26
520 mezzari SALK_123430_homo 2006-05-26
1210 ibaxter cpri-1 2006-06-06
1220 ibaxter cpré-1 2006-06-06
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Baxter et al., Plant Physiol 2007




Search

Data visualization and download

DataSearch

New Search

~| Z-Score Graph I )

1BACK
The graph below illustrates the element z-score values of the samples from the pots selected in the previous step. Please use
the key at the bottom to help identify samples to a specific line on the graph.

Tray 816 d1{SALK_132258_homo) ]

Tray 816 d1(SALK_132258_homo)

Values
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¥-Axis Range: Min[Jll voxlll zoom

DataSearch

New Search

~|_% Difference Graph )

The graph below illustrates the median percent difference values and inner quartile range of the samples from the pj
previous step.

DataSearch

New Search

{7\ Basic Search

4BACK
The link below references a CSV file containing the observed, weight
normalized, zscore, and percent difference values of the selected pats.
Please click the back butten below or start a new search to generate
another report.

Download Report

PR Tray 616 ¢ Element Zn6g (¥
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100

Median % Difference and IQR
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Baxter et al., Plant Physiol
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Cellular Networks: Genes to ionome in yeast

Ionomic analysis of the complete
S. cerevisiae deletion collection

Discrimination of 4 positive control strains
of yeast used throughout the complete screen
(~260 plates) based on their ionomic profiles
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Na, Mg, P, S, K, Ca, Mn, Fe, Co,
Ni, Cu, Zn, Mo, Cd analyzed

20 lines per plate (n = 4)

240 lines per week (12 plates)
*Full collection of 5153 deletion
strains completed in 6 months.
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Danku et al., JAAS 2008




Networks connecting genes the ionome
and the landscape

Frequency

I Arabidopsis distribution =
*  Accession collected /

Shoot Na in 360 different
populations

0

1250 2500 3750
Shoot Na (mg/kg)




Emma_logTransform

Genome-wide genetic association analysis
for genes controlling Na accumulation

High Na locus maps to HKT1 a known Na-
transporter
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HKT1 gene variant also controls Na tolerance

0 mM NaCl 100 mM NacCl

Col-0 Ts-1  Col-0 Ts-1

<
K,
O

Rus et al., PLoS Genetics 2006




HKT1 variant broad geographic distribution




Networks connecting genes (HKT1), the
ionome (Na) and the landscape

Shoot
Na levels

Collect ~60 Arabidopsis thaliana
populations on Spanish Riviera




Association of HKT1 gene with
soil Na and geographic location

Does HKT1 determine the landscape
distribution of Arabidopsis on the
Spanish Riviera ?
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