
Additional file 3: Supplemental methods 
Intestinal biopsies 

Jejunal biopsies were performed two hours following fat loading (50g olive oil per 

1.73m2 surface area) via nasal-gastric tube into the stomach. Jejunal biopsy specimens 

were fixed in buffered formalin and further embedded in paraffin for standard histology 

or were directly frozen in liquid nitrogen for oil red O staining of the lipids. Specimens 

for electron microscopy were fixed in 2.5% glutaraldehyde for 4 hours and 1% osmium 

for 2 hours, dehydrated in graded ethanols, and embedded in epoxy resin. Ultrathin 

sections were cut on a Leica Ultracut UTC microtome (Leica Microsystems, Wetzlar, 

Germany), stained doubly with uranyl acetate and lead citrate, and observed in a JEOL 

JEM1200EX (Japan Electron Optics Laboratory, Tokyo, Japan) electron microscope. 

 

Lipid and lipoprotein analysis 

Venous blood samples were drawn after a 12-hour fast. Total cholesterol and TG 

concentrations were determined by automated enzymatic methods [1,2]. 

HDL-cholesterol was determined by a direct method according to Egloff et al. [3]. 

LDL-cholesterol was calculated using Friedewald’s equation [4]. ApoAI, apoAII, apoB, 

apoCII, apoCIII and apoE levels were measured by turbidimetric immunoassay using the 

corresponding antisera ( Daiichi Pure Chemicals, Tokyo, Japan) [5] and taking into 

account the effects of age, sex and smoking. Serum lipoprotein analyses were performed 

by high performance liquid chromatography with gel permeation columns 

(LipoSEARCH; Skylight-Biotec, Inc., Akita, Japan) [6]. Cholesterol and TG levels were 

measured and SDS-polyacrylamide gel electrophoresis performed on each lipoprotein 

fraction. Agarose electrophoresis and ultracentrifugal isolation of lipoproteins were 

performed using standard procedures. 

 

Gene sequencing of SAR1B, SNP and cytogenetic analyses 

Genomic DNA was isolated from whole blood containing EDTA with a PSS 

Magtration 8Lx machine using a magnetic marble technique, according to the 

manufacturer’s instructions. The 8 exons of the SAR1B gene and their flanking intronic 

sequences, were amplified by the polymerase chain reaction using the following primers: 

Ex1-155F    GAGACCCAGGCGGTGTTAGGGGTTG       25mer 

Ex1-726R    AGACCCGCCACCTTCACCTTACCAGG      26mer 



Ex2-71F     GACAGCTGAAGAGGCTGTGACACGG       25mer 

Ex2-471R    AGAGACCATCCTGGCTAACACGGTG       25mer 

Ex3-194F    GCTTCCCAAAGTGTGTAACTCTTTGTAG    28mer 

Ex3-654R    GGTAGGAATTATTACTGCCATTTTACAGAT  30mer 

Ex4-175F    CGGCCATGAATAGATTTAAAATAGCTTT    28mer 

Ex4-589R    CAGGAGACAGAGGTTGCAGTGAACT       25mer 

Ex5-152F    TGGCAGATATTTAAGAATGTTAGCACG     27mer 

Ex5-573R    ACATGCCTGTAATCCCAGCTATTGG       25mer 

Ex6-170F    ATATATTGTGAAGTACCAGCAGCTAAGG    28mer 

Ex6-570R    CTCCCTCTGCATTCTAAGTAATCACTAC    28mer 

Ex7-263F    AAGAACGTTGGTATGACATGATATGG      26mer 

Ex7-663R    TGAGGACATTAAAAAGACCCACAGG       25mer 

Ex8-184F    CCTGCCCTAAGGTAGAGTGAGAGAAG      26mer 

Ex8-1167R   GCCTTGAGAGCCTTAAACGCTATTC       25mer 

Bidirectional fluorescent sequencing of purified PCR products (ExoSAP-IT, GE 

Healthcare) was carried out with the Big Dye® Terminator v1.1 Cycle Sequencing kit on 

an ABI-PRISM® 3100 genetic analyzer (Applied Biosystems). Electrophoretograms 

were analyzed using Gensearch DNA sequence analysis software (Phenosystems SA., 

Belgium). 

Whole genome SNP analysis (6092 SNPs) was performed using the Illumina 

Infinium II Assay using a single bead type and dual color channel approach. BeadChips 

were imaged using the Illumina BeadArray Reader using BeadScan and BeadStudio 

software. The Illumina  GenomeStudio Genotyping Module, QuantiSNP [7] and 

Homozygosity mapper [8] were used to analyze the data. 

Cytogenetic analysis by Giesma staining of cultured peripheral blood leukocytes 

was performed with standard techniques [9]. 
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