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ABSTRACT

The purpose of this study was to investigate the asse~ly of

membrane proteins by examining the topological organization and

interactions of the ~embrane proteins G and ~ of vesicular stomatitis

virus (VSV).

Exhaustive proteolytic digestion of VSV resulted in the

complete degradation of G protein, however, a small peptide fragment

having an apparent ~lecular weight of approximately 9,000 D remained

associated with the viral me~rane. Characte.ization of this membrane

embedded fra~nt by tryptic peptide ·analysis ~d amino ac!d

sequence determination demonstr,ted that it was derived from the COOH-

. ..
terminal en/i of I;, pr"tein. l!urthennore, comparison of the partial

amino acid sequence of this peptide fragment with the predicted amino

acid sequence of G protein· in~i~ted that this peptide contains an

uninterrupted hydrophobic domain of sufficient length to span the viral
,

envelope. Thus, the G protein of VSV is anchored in the viral membrane

by a hydrophobic domain located near the COOH-terminus.

In addition to the COOH-terminus, the NHZ-terminus of G protein

was also shown to be protected from proteolytic attack by the integrity

of the viral envelope. This may be related to the tertiary structure

of G protein that is imposed by the viral membrane-or the fact that the

NHz-terminus may be in close proximity to the surface of the membrane

and thus protected from proteolytic ·attack.

It has recently been reported that the VSV G protein contains
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tightly bound fatty acid residues. Proteolytic digestion of VSV

labeled with [3Hl-palmitic acid demonstrated that all the fatty acid

residues present in G protein are localized exclusively in the membrane

interacting domain. thus, the lipophilic fatty acids in conjunction
I

with the hydrophobic domain ~y play an important role in the

interaction of G protein with the viral envelope.

3VSV grown in the presence of »-[9- H] diazirinophenoxy n~nanoate

resulted in the biosynthetic incorporation of this photoreactive fatty

acid into the viral phospholipids as well as into the membrane

anchoring domain of G protein. Photolysis of the virus resulted in

extensive phospholipid crosslinking to the G protein but not to the M

protein. This confirms that the COOH-terminal region of G protein is

in intimate contact with ~e hydrophobic core of the lipid bilayer and

directly demonstrates that M protein does not penetrate the viral

membrane to a significant extent. In addition, a new product was

obtained following photolysis and identified as a G-G dimer on the
\

basis of its molecular weight and immunoreactivity. This product arose

presumably from protein crosslinking mediated by the photoreactive

fatty acid attached to Gprotein. Thus, the biosynthetic incorporation

of this photoreactive fatty acid makes it possible to not only identify

integral membrane

membrane proteins

proteins but also to make.~toaffinity

which are normally. fa~cid acylated.
/

probes of

The nature of the association of M protein with membranes

was examined by reconstituting the purified protein into artif_ .al

. phospholipid vesicles. The M protein was shown to have a strong
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