


Supplemental Figure II. 

 
Supplemental Figure II.  Pulse chase analysis of Apoe4/4 and Apoe4/4Ldlrh/+ hepatocytes. Cell-
associated apoE (synthesis, time 0) during a 60 min pulse and after a 4hr chase (retention) and apoE 
in medium (secretion) was immunoprecipitated and separated by SDS-PAGE.  35S-Methionine in 
each band was measured using phosphoimager. Values shown are average of three wells. The 
experiment was repeated with a similar result.  ** p≤0.005  
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Supplemental Figure III. 
 

Supplemental Figure III.  Immunohistochemical localization of LDLR in the liver of mice.  Top 
row, Anti-human LDLR staining of  (A) Apoe2/2Ldlrh/+, (B) Apoe3/3Ldlrh/+, (C) Apoe4/4Ldlrh/+ , and 
(D) Apoe4/4Ldlr-/- liver. (A). Bottom row, staining for anti-mouse LDLR apoE in (E) Apoe2/2Ldlrh/+, 
(F) Apoe3/3Ldlrh/+, (G) Apoe4/4Ldlrh/+ , and (H) Apoe4/4Ldlr-/- livers.  (600X).  
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Supplemental Figure IV. 

Supplemental Figure IV. Liver membrane LDLR levels.  Western blots using antibodies specific 
for the human LDLR (top) and mouse LDLR (middle). 10 µg protein of liver sample was loaded in 
each lane subjected to SDSPAGE.  An antibody to the membrane protein Golgi 58 KdA was used 
as a loading control (bottom).  The 3 lanes furthest to the right (ll, 4m, hh) indicate the minimal 
cross-reactivity between anti-huLDLR with muLDLR, and anti-MuLDLR and huLDLR.  
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Supplemental Figure V. 
 

 
Supplemental Figure V. Effect of Ad-apoE-GFP on plasma lipid levels. Plasma cholesterol levels 
were monitored over 5 days in (A) the Apoe-/- mice and (C) the Apoe-/-Ldlrh/h mice transfected with 
Ad-apoE2-GFP (black circles with solid line), Ad-apoE3-GFP (open triangles with dotted line), Ad-
apoE4-GFP (black squares with dashed line), or Ad-GFP (black dots with solid line). Distribution 
of cholesterol among different lipoprotein fractions was assessed by FPLC of plasma samples at day 
5 in (B) the Apoe-/- mice and (D) the Apoe-/-Ldlrh/h mice.  (E), Western blot of plasma from Apoe-/- 
mice transfected with Ad-apoE3-GFP (lane 1) or without transfection (lane 2), VLDL isolated from 
Ad-apoE3-GFP transfected Apoe-/- mice (lane 3), plasma of wild type C57BL/6J mice transfected 
with Ad-apoE3-GFP (lane 4) or without transfection (lane 5).  (F), ApoE3-GFP associated with 
VLDL, LDL, and HDL separated by FPLC (fractions 15, 23 and 28, respectively, in panel B) from 
the Apoe-/- mice transfected with Ad-apoE3-GFP. These data demonstrate that apoE-GFP fusion 
proteins are functional and appear to retain isoform-specific characteristics.  Since apoE4-GFP can 
lower cholesterol when over-expressed by adenoviral vector in the liver of Apoe4/4Ldlrh/h mice, 
adverse effects of LDLR on plasma lipids must be dependent on the relative ratios between apoE4 
and LDLR. 
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Supplemental Figure VI. 

 
 
 
Supplemental Figure VI. Localization of apoE4-GFP protein on the surface of hepatocytes.  
Examination under a higher magnification (1500x) of the two consecutive images shows that 
apoE4-GFP in the sinusoidal space (SD) in the AdapoE4-GFP transfected Apoe-/-Ldlrh/h liver 
(green) is localized beneath the endothelial cell lining (EC) stained for lectin (red). Black arrow in 
the bright field indicates a red blood cell (RBC), which also stained red.   
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Supplemental Figure VII. 
 

 
 
 
Supplemental Figure VII. Heparinase effects on VLDL uptake by the liver. Heparinase 
(30U/mouse) injected 5 min prior to subsequent injection of apoE-/- DiI labeled VLDL.  (A) 
Clearance of VLDL in wildtype mice (left) and in Apoe4/4Ldlrh/+ mice plasma DiI-fluorescence at 
2min was taken to be 100%.  Both genotypes had a delay in VLDL clearance after heparinase.   (B) 
DiI-fluorescence in wildtype liver 20 min after VLDL injection with saline (left) or heparinase 
(right). (C) Top panel, apoE immunostaining in 50 µm vibratome sections of Apoe4/4Ldlrh/+ liver 20 
min after VLDL injection with saline (left) or heparinase (right).  (C) Bottom panel, DiI-
fluorescence in Apoe4/4Ldlrh/+ liver after saline (left) or heparinase (right). 
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Supplemental Figure VIII 
 
 
 

Supplemental Figure VIII. Gene Expression in the liver. Relative mRNA levels of the genes were 
normalized by the expression of -actin. Values are mean ± S.E. and relative to 4h, which was 
adjusted to 1. Expressions of apoE, LRP, and SRB-1 were not significantly different among mice 
with different apoE isoforms.  There was an expected increase in LDLR in mice that had the ldlr*h 
allele compared to mice with wildtype ldlr. Thus, the effect of apoE isoform on VLDL uptake does 
not appear to involve pathways affecting expression of apoE, LDLR, LRP, and SRB-1.N > 4 for 
each genotype.  
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Supplemental Figure IX.   
 
 

Supplemental Figure IX.  Hypothetical mechanism to explain the potential role of the apoE LDLR 
interaction on VLDL metabolism.  Endothelial cells (blue) separate the hepatic sinusoid and plasma 
space from the space of Disse and hepatocyte microvilli (grey). (A) Top diagram shows apoE2 
metabolism of apoE-poor VLDL.  VLDL (yellow) that has yet to be enriched in apoE enters on the 
left. The lower LDLR affinity of apoE2 increases the circulation of plasma apoE level (green 
arrow), and apoE2 locates out of the space of Disse into the plasma.  The elevated plasma apoE2 
transfers onto VLDL (perhaps from other lipoproteins such as HDL, which is elevated in mice with 
apoE2).  This increases the enrichment of apoE2 onto VLDL which then facilitates LDLR and 
HSPG mediated uptake without sequestration.  (B). Lower diagram shows apoE4 metabolism of 
apoE-poor VLDL.  The life cycle of apoE4 compared to apoE2 is more confined to the space of 
Disse (green arrow).  High LDLR affinity of apoE4 keeps it bound to the hepatic surface, and 
plasma apoE4 levels are low.  ApoE poor VLDL is not enriched with apoE in the plasma as is 
apoE2.  These un-enriched apoE VLDL are stuck at the hepatic surface and are not internalized.  
The sequestering of VLDL on the surface exposes it to lipases and subsequently they are converted 
to remnants and LDL.   
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