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INTRODUCTION 

The metal hyperaccumulator Thlaspi caerulescens (J&C Presl) can accumulate Zn up to 
3% of its dry weight in the above ground tissue without any negative effects on 
photosynthetic processes (Kochian et al. 2002 and references therein). The ability of metal 
hyperaccumulating plant species to accumulate such high concentrations of metals requires 
the coordination of uptake, transport and sequestration processes to avoid the effects seen in 
non-hyperaccumulating plants treated at similar metal concentrations. Previous studies of T. 
caerulescens examined metal tolerance and accumulation behaviour of hyperaccumulating 
plants using whole plant, organ and protoplast specific studies (Frey et al. 2000, Küpper et al. 
1999, Lasat et al. 1996, 1998, Ma et al. 2005). Suspension cell based studies, to date, have 
not been completed with T. caerulescens. By producing T. caerulescens suspension cell lines, 
a system would become available that allows longer-term cellular level studies of 
hyperaccumulation without the perturbation of protoplast production or the artificial selection 
of high metals on suspension cells from non-hyperaccumulating species. With these benefits 
in mind, stable T. caerulescens suspension cell lines were created. The subsequent 
physiological and molecular characterization of these lines and the stable Agrobacterium 
mediated transformation of these suspension cell lines are described.  
 
METHODS 

Suspension cell lines were created in a two-step process with T. caerulescens (Prayon) 
seedlings grown on MS media under callus promoting conditions. Calli produced were 
transferred to liquid culture (modified MS media), and lines with consistent growth were used 
in characterization studies. Suspension cell growth was compared over time between T. 
caerulescens lines produced and Arabidopsis thaliana suspension cell lines. Subsequent 
studies examined biomass production and cellular Zn and Cd concentrations when cells were 
grown over a range of Zn and Cd concentrations. The molecular activities of these suspension 
cell lines were examined with semi-quantitative Polymerase Chain Reaction analysis (RT-
PCR) for a number of genes previously implicated in Zn and Cd hyperaccumulation. Finally, 
the suitability of these cell lines for Agrobacterium tumefaciens mediated transformation was 
tested with a GFP/GUS reporter construct.  
 



RESULTS AND DISCUSSION 
Suspension cell lines from T. caerulescens were successfully made. These lines grew 

better when provided with elevated Zn concentrations suggesting a higher cellular 
requirement for Zn. T. caerulescens suspension cells did not show significant growth 
reduction when treated at the highest Zn concentrations tested (1.5mM Zn) while Arabidopsis 
suspension cell growth was reduced to 4% of growth relative to unsupplemented media. 
However, when grown at identical Zn concentrations, T. caerulescens cell lines accumulated 
lower Zn concentrations relative to Arabidopsis.  

Molecular studies found constitutive and Zn-status dependent expression of transporters 
previously implicated in Zn/Cd hyperaccumulation. T. caerulescens cell lines showed 
increased expression of HMA4, ZNT1 and MTP1 relative to A. thaliana suspension cells. This 
behaviour mimicked the elevated gene expression seen at the whole plant level for T. 
caerulescens relative to related non-hyperaccumulators. 

Stable transformation of the T. caerulescens suspension cell lines using GFP/GUS 
reporter constructs will be shown. Through transformation of T. caerulescens suspension cell 
lines via Agrobacterium and subsequent screening of cell lines under variable Zn conditions, 
we can better understand the molecular mechanisms at work at the cellular level leading to 
hyperaccumulation. Previous work leading to genetic manipulation of T. caerulescens has 
been limited by low plant fertility and long life cycle (Peer et al. 2003). The modification of 
gene expression in suspension cells will allow faster and more efficient screening of genes of 
interest within T. caerulescens.  
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