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ABSTRACT:
Lipoproteins are particles consisting of lipids and amphipathic proteins that carry various components in the
bloodstream. ApolipoproteinB-100 (ApoB-100) is a member of large lipid transfer protein superfamily and
the largest of all apolipoproteins. Despite developing new modeling algorithms and expanding structural
databases, there is no complete structural model for apoB-100 that includes all of its domains and how they
interact with each other. Therefore, we have developed a novel method based on the “divide and conquer”
algorithm, using PSIPRED software, by breaking apoB-100 into 11 domains. Models of each domain were
prepared using I-TASSER, MODELLER, RoseTTAFold, Phyre2, and DEMO. Subsequently, we used
disuccinimidyl sulfoxide (DSSO), a mass spec cleavable cross-linker, and disulfide bonds to validate each
model by the experimental data. We obtained 65 unique DSSO cross-links, of which 87.5% were within a 26
Å size limit in the final model. We also evaluated the positions of cysteine residues involved in the eight
known disulfide bonds in apoB-100, and each pair was measured within the expected 5.6 Å constraint.
Finally, multiple domains were merged by applying constraints based on detected long-range DSSO crosslinks to generate five subunits and subsequently merged the subunits to achieve an uninterrupted
architecture for apoB-100 around the lipid particle. Moreover, the dynamics of apoB-100 during particle size
transitions was examined by comparing very low density lipoprotein (VLDL) and low density lipoprotein
(LDL) computational models and using experimental cross-linking data.

