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1 Introduction 
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Figure 1: Fatty acohol biosynthesis in eukaryotes and prokaryotes. Thin arrows: the prokaryotic 

pathway. Thick arrow: the eukaryotic pathway. 
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Figure 2: Phylogenetic analysis of functional characterized FARs from different organisms and 

FAR homologues from Arabidopsis thaliana and Marinobacter aquaeolei VT8. The analysis was 

conducted using UPGMA algorithm with 1000 bootstrap replicates (CLC DNA Workbench 6.1). 

The details of the analyzed protein sequences are listed in Appendix 1.  
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2 Occurrences of primary fatty alcohols 
and derivatives in plants and bacteria 

 
Figure 3: Example structures of fatty alcohol (a), wax ester (b), ether phospholipid (c)  
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2.1 Occurrences of primary fatty alcohols and derivatives in 
plants  

2.1.1 Primary fatty alcohols and derivatives for protective functions 
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2.1.2 Primary fatty alcohols and derivatives for storage functions 

2.2 Occurrences of fatty alcohols and derivatives in bacteria 
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3 Enzymes of fatty acid, fatty alcohol and 
wax ester biosynthesis in plants and 
bacteria  

3.1 Enzymes in de novo biosynthesis of fatty acids in plants and 
bacteria 

β
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Figure 4: De novo fatty acid biosynthesis in plant cells. 
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3.2 Enzymes in biosynthesis of fatty alcohols in plants and 
bacteria 
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3.2.1 Enzymes involved in the biosynthesis of fatty alcohols in plants  
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Figure 5: Electronic radiochromatogram of TLC showing the alcohol, aldehyde and free fatty 

acid produced by mAtFAR6. Assays were conducted in 100mM potassium phosphate buffer (pH 

7.0), 50 μM [
14

C] 16:0–CoA, 10mM NADPH and 3 mg/ml BSA at 30°C. L1: [
14

C] 18:1-OH 

standard, L2: assay without adding enzyme, L3: assay using 50 µg/ml mAtFAR6. 
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Figure 6: Activity of AtFAR5 to C18:0-ACP and C18:0-CoA substrates. Assays were conducted 

in 100mM potassium phosphate buffer (pH 7.0), 10mM NADPH and 1.25 μM of either [
14

C] 

18:0–CoA or [
14

C] 18:0–ACP as substrate. Assays were incubated at 30°C. Error bars indicate 

95% confidence limits. 
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Figure 7: Subcellular localization of full-length AtFAR6 and truncated variants.  

Yellow fluorescent protein (YFP) fusions of full-length AtFAR (A), AtFAR6 lacking the N-

terminal 71 amino acids (B), and the N-terminal 71 amino acids of AtFAR6 (C), were transiently 

expressed in Nicotiana tabacum leaves and fluorescence imaged by laser scanning confocal 

microscopy. 
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Figure 8: GC analysis of fatty alcohol produced in chloroplasts of Nicotiana benthamiana leaves 

expressing mAtFAR6 and AtFAR6. C17:0-OH (3 nmol) was added as internal standard. A. 

Control: chloroplasts of leaves expressed GFP and P19. B. mAtFAR6:  chloroplasts of leaves 

expressed mAtFAR6, GFP and P19. C. AtFAR6: chloroplasts of leaves expressed AtFAR6, GFP 

and P19. 
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3.2.2 Fatty acyl-CoA reductase in bacteria (Paper IV)
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Figure 9: A. Distribution of radioactive products on TLC-plate after incubation of the 

Maqu_2220 protein with [
14

C]-fatty acyl-CoA substrates and subsequent separation. The identity 

of reaction products were established by GC-MS (Appendix C). Lane 1: 10:0, Lane 2: 12:0, Lane 

3: 14:0, Lane 4: 16:0. B. Activity of the Maqu_2220 protein with different activated [
14

C]-fatty 

acyl substrates at 30°C. Bars represent rate of alcohol production in nmol/mg protein/min and are 

means of two independent experiments. Ric-CoA (ricinoleoyl-CoA) 
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3.3 Enzymes in biosynthesis of wax esters  
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4 Fatty alcohols and derivatives: Industrial 
applications, problems and prospects 
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5 Conclusions and future considerations 

5.1 Conclusions 
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Figure 10: The biosynthesis and metabolism of fatty alcohols in plant cells. Thin arrows: fatty 

acid biosynthesis. Thick arrows: fatty alcohol metabolism. 

5.2 Future considerations 
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