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The silkworm, Bombyx mori provides very clear examples of tissue-specific delivery for certain
carotenoid species from the midgut lumen to the silk gland via hemolymph lipoprotein, lipophorin.
Lipophorin contains lutein and beta-carotene as a complex mixture of lipids in the hydrophobic core.
The yellow (C) or flesh color cocoon (F) mutants accumulate lutein or beta-carotene in the middle silk
gland from lipophorin, respectively. We have reported that the C gene encodes Cameo2, a member of
CD36 gene family which has been known to function as as lutein specific transporter and
transmembrane non-internalizing lipophorin receptor in the middle silk gland. The nature of the F gene
was defined by positional cloning and transgenic rescue experiments with the binary GAL4-UAS
expression system. The F gene encodes SCRB15, a paralog of Cameo2 with 26% amino acid identity.
SCRB15 may be responsible for beta-carotene specific non-internalizing lipophorin receptor. In the F
mutant, SCRB15 is not expressed because the mMRNA structure of SCRB15 is severely disrupted due to a
1.4 kb insertion in a coding exon. This finding that both C and F genes encode CD36 homologs raises
guestions how CD36-homolog proteins recoginize the difference of carotenoid species which permits to
uptake the middle silk gland from lipophorin.

We believe the molecular machineries are for delivery of specific lipids from lipophorin to target
tissues. Furthermore, functional coordination of transmembrane lipoprotein receptors and intracellular
lipid-binding proteins has been proposed to achieve the selective cellular transport from HDL for general
lipids, such as cholesteryl ester and fatty acids. Thus, our data also provide genetic evidence for this
general mechanism in lipid biology.
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