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Figure 11.2. Raman spectra of fatty acids and lipoproteins. Comparison of the different Raman spectra ob-
tained from saturated and unsaturated fatty acids in comparison to the one obtained from a single VLDL 
lipoprotein. Note the sharp structural peaks in the 1000–1150 cm–1 range in the saturated lipid palmitic acid, 
which are also partially reflected in the VLDL spectrum, representing its heterogeneous fat content.

11.3. APOLIPOPROTEIN E CONFORMATIONAL CHANGES IN 
 THE POSTPRANDIAL STATE 

Apolipoprotein E3 (apoE3) is associated with protection from atherosclerotic cardiovascular 
disease. ApoE4 is associated with a tenfold greater risk of Alzheimer's disease and a fourfold 
greater risk of atherosclerosis. ApoE3 and apoE4 have dramatic conformational differences, 
despite only a single amino acid difference. We used electron paramagnetic resonance (EPR) 
spectroscopy of site-directed spin labels to analyze these conformational differences, where 
spin-labeled sidechains in apoE report on the local dynamics, polarity, and proximity to other 
spin labels [5–8]. This technique therefore reports on the structural adaptation of apolipopro-
teins upon binding to different lipoprotein species, as well as structural changes that occur dur-
ing the lifecycle of the lipoprotein particle. 

Tetali et al (2006) [9] showed that apoE4 had dramatic conformational changes in the post-
prandial state. However, apoE3 was little changed in the postprandial state. The implications for 
these dramatic changes in apoE4 are significant. As noted above, apoE4 indicates a much 
greater risk of Alzheimer's disease and atherosclerotic cardiovascular disease. 


