
Centennial Honors College 
Western Illinois University 

Undergraduate Research Day 2012 
 

Poster Presentation 
 

Cold-Induced Accumulation of Polyunsaturated Fatty Acids in a Null Mutant of 
Arabidopsis thaliana, atToc159 

 
Kara Tracy, Kayla Duffield, Samantha Workman, and Danielle Sprout 

 
Faculty Mentor: Meshack Afitlhile 

Biology 
 

  
When plants are subjected to low temperatures, their membrane lipids are desaturated 
to increase membrane fluidity. Chloroplasts are the sites of lipid synthesis, which could 
be induced de novo by low temperatures. The synthesis of chloroplasts lipids is largely 
dependent upon enzymes that are synthesized in the cytoplasm and imported into the 
chloroplasts. The outer and inner membranes of the chloroplasts have a set of 
receptors that recognize, bind and facilitate the import of pre-proteins into the 
chloroplasts. These receptors have been identified and studied in Arabidopsis, and the 
Toc159 receptor is the most abundant and is found in the same complex as Toc33 and 
the protein channel, Toc75. Studies have shown that mutation in both alleles for Toc159 
resulted in plants with an albino phenotype, and they are referred to as plastid protein 
import deficiency or ppi2. The Toc159 receptor is apparently very specific for the import 
of light-induced proteins, while Toc132/120 receptor complex imports housekeeping 
proteins. In this study, we tested the ability of ppi2 mutant to accumulate 
polyunsaturated fatty acids under cold stress, specifically hexadecatrienoic acid (16:3) 
and linolenic acid (18:3).  Our preliminary results indicated that when ppi2 was 
incubated at 2oC for 3 days, the mutant accumulated less than 5% of linolenic acid 
(18:3), a polyunsaturated fatty acid that is required to maintain membrane fluidity under 
cold stress. This data indicates that under cold stress, the activity of fad8 enzyme was 
highly reduced in the mutant and not in the wild type. Therefore, our preliminary data 
suggest that the import of fatty acid desaturases (fad) is non-specific, however fad8 
appears to be imported into the chloroplasts mainly through the Toc159 receptor 
complex.   

 


