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Metal Speciation: A complex story
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Hyphenated techniques available for species-selective analysis of biological materials
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Hyphenated techniques available for species-selective analysis of biological materials

Detection
ICP-MS

Separation
HPLC

|dentification
ESI-TOF-MS
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Main problems and bottlenecks

-Sample extraction: should conserve the plant compartment conditions
for example pH values.
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pH Dependance
Main problems and bottlenecks Ligand Exchange
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Main problems and bottlenecks

-Sample extraction: should conserve the plant compartment conditions
for example pH values.

-These conditions should also be conserved during separation and detection.

-If this conditions a

-Sensitivity: very low concentration of metals in plant tissues.

-Cost: expensive equipment.
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Integrated mass spectrometry in (semi-)metal speciation
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Figure 3. Elucidation of main Ni.cantaining speces in Ni-hyperaccumulator plant T. caerwlescens by complementary use of imegrated MS and

molecular biology techniques (acapted from [9

Meija, 2006
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HPLC-TOFMS

time (HPLC)
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HPLC-TOFMS Mass spectra at an specific time

5.9 min
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HPLC-TOFMS

time (HPLC)
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HPLC-TOFMS Chromatogram of an specific m/z
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HPLC-TOFMS

time (HPLC)
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Isotopic discrimination

Compound identification based on isotopic signature
I

Good Isotopic Discrimination Bad Isotopic Discrimination
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Isotopic distribution

Compound identification based on isotopic signature
I

CHO Isotopic Distribution Fe Isotopic Distribution

VIl Jornada de Fisiologia Vegetal 06-Noviembre-2009
Societat Catalana de Biologia Vegetal




Isotopic discrimination

Compound identification based on isotopic signature
I
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Compound identification based on isotopic signature

Gleasiaslh e annotaton schema based on mass specuromecric calaulation of elemental compositions and subsequent database

Kind and Fiehn, 2006
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Mass accuracy vs
isotopopic abundance accuracy

Compound identification based on isotopic signature
I
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Compound identification based on isotopic signature
I

iTmz is soapic abundances of the M+ 1 and M+2 ions can be used o filter molecular formula candidactes

Kind and Fiehn, 2006
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Electrospray lonization and HPLC Optimization D Results
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Fe-Cit in xylem

ES| and HPLC Optimization of Standard Solutions R e cael s
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Fe-Cit in xylem
Rellan-Alvarez et al in press

Isotopic signature
I
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Fe-Cit in xylem
Rellan-Alvarez et al in press

Isotopic signature
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Fe-Cit in xylem
Rellan-Alvarez et al in press

Isotopic signature and molecular formula determination
I
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Fe-Cit in xylem
Rellan-Alvarez et al in press

Fe:Cit ratios drive the formation of Fe-Cit complexes
o
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Fe-Cit in xylem

Pla.nt Mate rial Rellan-Alvarez et al in press
e

Tomato Fe-deficient Plants

Resupplied with Fe 45 uM
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Fe-Cit in xylem

X)’|em COI IeCtion Rellan-Alvarez et al in press
]
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Fe-Cit in xylem

X),I em Fe COncentr’ation Rellan-Alvarez et al in press
I

300 ® -Fe Resupplied
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Time after Fe-resupply (h)
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Fe-Cit in xylem

Tomato X)’|em Sap sam pleS Rellan-Alvarez et al in press
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Fe-Cit in xylem
Rellan-Alvarez et al in press

An oxo-bridged Fe3Cit3 complex

H-bonds Size: 1.1 x 0.4 nm

o

Central carboxylate group Distal carboxylate groups

, Plant Stress Physiology VIl Jornada de Fisiologia Vegetal 06-Noviembre-2009
WQ Societat Catalana de Biologia Vegetal




Javier Abadia

Ana Alvarez

Irene Orera

d (') \
Jiyil
Aan
H0606

University of Zaragoza

ICMA

Jesus Orduna |

Luis E. Hernandez

Sandra Carrasco

VIl Jornada de Fisiologia Vegetal 06-Noviembre-2009

Societat Catalana de Biologia Vegetal




