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RELAZIONE:  
 
NgBR is a transmembrane protein described as a Nogo-B-interacting protein. It was initially identified via 

expression cloning as an interacting protein necessary for Nogo-B-stimulated chemotaxis and tube 

formation of endothelial cells in vitro1. Several studies suggest crucial roles of NgBR in vivo for embryonic 

and vascular development in zebrafish2, congenital disorders of glycosylation, and in cancer. Recently has 

been shown to be a conserved subunit required for cis-prenyltransferase (cisPTase) activity3. In eukaryotic 

cells, cis-PT (known also as polyprenyl diphosphate synthase or dehydrodolichyl diphosphate synthase 

(DHDDS)) provides cells with the isoprenoid backbone essential for the formation of dolichol phosphate 

(C55–100; DolP), an obligate lipid carrier necessary for protein glycosylation reactions in the ER. Dolichol is 

a long and hydrophobic isoprenoid lipid consisting of 16–23 isoprene units4.  It displays a broad distribution 

among tissues, cells, and intracellular organelles5. The phosphorylated form of dolichol constitutes only a 

few percent of the total and this derivative plays a well-established role in glycoprotein synthesis6. Only 

indirect evidence concerning the biological function(s) of dolichol and dolichyl esters is available and it 
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suggests that membrane fluidity, permeability, and fusion processes are regulated by these compounds7-10 . 

In animals, inducers of the ER and peroxisomes, plasticizers and carcinogens, can alter the dolichiol 

contents of liver homogenates, microsomes, and/or lysosomes11, 12. Human plasma contains dolichol, 

dolichyl esters, and dolichyl phosphate at concentrations of 41, 102, and 55 ng/g. respectively. These 

polyisoprenoid lipids are associated with the high density lipoprotein fraction. The fate of injected dolichol 

has also been studied. After injection of this lipid into the tail vein of a rat, dolichol was found to be 

associated with HDL. In addition, under in vitro conditions, dolichol, but not dolichyl palmitate, bound 

exclusively to the HDL fraction of human and rat plasma13. Subsequently, an increasing uptake into a 

number of organs, particularly the liver, was observed14. 

To further elucidate the pathophysiological role of NgBR in mammals and relative influence on dolichol 

distribution in high desity lipoprotein fraction, its distribution from the blood to tissue and the impact of 

dolichol on HDL metabolism, NgBR liver-specific knockout mice were generated. The NgBR gene is located 

at mouse chromosome 10:52.137.365-52.156.570 (ENSMUST00000023830), and consists of 5 exons. Exons 

2-5 contain the cDNA sequence coding for the cytoplasmic domain of NgBR, which is the functional domain 

defined by previous publications1, 3, 15, 16. Therefore, we specifically deleted the cytoplasmic domain of NgBR 

by inserting 2 LoxP sites outside exons 2-4. A targeting vector in which NgBR exons 2 and 4 are flanked by a 

single upstream LoxP site, and a downstream FRT/neomycin resistance/FRT/LoxP cassette was constructed 

using a combination of ligation-mediated and recombineering techniques17. NgBR gene fragments were 

retrieved from 129S strain bacterial artificial clones. A conditional NgBR knockout mouse was created by 

homologous recombination in 129S embryonic stem cells with subsequent implantation into C57BL/6 

embryos to produce chimeric male founders. Crossbreeding with C57BL/6 females established germline 

transmission of the targeted NgBR allele. Correct gene targeting was confirmed by Southern blot analysis of 

genomic DNA isolated from established embryonic stem cells and offspring of chimeric mice. Upon further 

crossbreeding with B6. Cg-Tg(ACTFLPe)9205Dym/J mice (The Jackson Laboratory, Bar Harbor, ME) 

expressing Flp-recombinase under control of the human β-actin promoter, the FRT-flanked neomycin 

resistance cassette was excised from intron 5, resulting in a floxed allele in which exon 4 is flanked by a 

downstream LoxP site. Mice carrying the floxed allele were crossbred with C57BL/6 background mice. NgBR 

floxed mice were crossbred with albumin-specific Cre mice [Alb-Cre, B6.Cg-Tg(Alb-cre)21Mgn/J] (The 
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Jackson Laboratory) on a C57BL/6J background. Alb-Cre efficiently induces hepatocyte-specific 

recombination of floxed genes to generate NgBR KO mice. When animals will be 9 weeks old collection of 

blood and liver tissue samples will perfom. Plasma will be isolated by centrifugation of blood samples for 20 

min at 2,000 g at 4°C for determination of HDL composition and lipidomic analysis. 
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