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1. Introduction 

1.1. Co-evolution of life and transition metal bioa vailability  
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1.2. Iron in biology – essential, harmful, and hard  to get 
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1.2.1. Iron-Sulfur clusters proteins 
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1.2.1. Heme proteins 
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1.2.3. Other Fe-coordinating proteins 
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1.3. Iron Homeostasis in bacteria 

1.3.1. Iron uptake and storage 
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1.3.2 The ferric uptake repressor, Fur 
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1.3.3 RyhB-mediated response to iron deficiency 
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1.4. Iron homeostasis in baker’s yeast 

1.4.1. Iron uptake and storage 
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1.4.4. Metabolic regulation of iron homeostasis 
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1.5. Iron homeostasis in mammals 

1.5.1. Iron uptake and storage 
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1.5.2. Systemic regulation of iron balance – hepcid in 
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1.5.3. Cellular regulation of iron balance – the IR E/IRP system 
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1.5.4. Disorders of iron of balance 
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1.6. Post-transcriptional regulation of mRNA stabil ity by ARE-
binding proteins 

1.6.1. Molecular mechanisms of mRNA decay 
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1.6.2. AU-rich elements (AREs) 
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1.6.3. ARE-binding proteins (AUBPs) 
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1.6.3.1. CX8CX5CX3H-proteins in mammals 
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1.6.4. ARE-mediated mRNA decay – AMD 
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1.7. CX8CX5CX3H proteins in yeast – Cth1 and Cth2 
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2. Cooperation of two mRNA-binding proteins drives 
metabolic adaptation to iron deficiency 

2.1 Introduction 
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2.3 Results 

2.3.1 Cth1 function in response to Fe-deficiency 
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2.3.2 Aft1 and Aft2 regulate CTH1 transcription  
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2.3.3 Cth1 stimulates mRNA turnover 
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2.3.4 Cth1 targets mRNAs mostly encoding mitochondr ial proteins 
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2.3.5 Cth1/Cth2-dependent changes in carbohydrate m etabolism  
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2.3.6 Iron deficiency elicits changes in glucose me tabolism 
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3. Auto- and trans-regulation of Cth1 and Cth2 

3.1. Introduction 
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3.3 Results 

3.3.1. Cth1/2 regulate CTH1 and CTH2 mRNA levels  
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3.3.3. Cth1 and Cth2 auto- and trans-regulation dur ing Fe-deficiency  
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3.3.4. Auto- and trans-regulation upon re-exposure to high Fe-levels 
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3.3.5. Cth1/2 auto- and trans-regulation is ARE- de pendent but AMD-
independent  
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3.4. Discussion  
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4. Early recruitment of ARE-containing mRNAs 
determines their cytosolic fate during iron deficie ncy. 

4.1 Introduction  
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4.3 Results and Discussion 

4.3.1. Cth2 is a nucleocytoplasmic shuttling protei n 
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4.3.2. Cth2 nucleocytoplasmic shuttling is importan t for function 
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4.3.3. Cytosolic localization of Cth2 depends on RNA  synthesis 
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4.3.4. Nuclear recruitment of ARE-containing mRNAs targeted for 
degradation during Fe-deficiency  
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5. Other observations and future directions 

5.1 Cth1 and Cth2 localization to the mitochondria 

5.1.1. Introduction  
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5.1.2. Preliminary results and conclusions 
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5.2 Expression of Cth2 in response to glucose-limit ation 

5.2.1. Introduction  
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5.2.2. Preliminary results and conclusions 
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