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Gene targeting of macrophage scavenger receptors: Implications for atherosclerosis
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Abstract

Macrophage scavenger receptors (MSR) exhibit unusual broad ligand

binding specificities and have been implicated in atherogenesis. Their physiologic
and pathophysiologic functions, however, have not yet been established with

certainly. In mice lacking both type I and type IX MSR, as created by gene targeting,

peritoneal macrophages exhibited impaired uptake of its ligands, such as modified

low density lipoproteins (LDL) and advanced glycosylation end product (AGE), and

defected adhesion acivities. MSR deficiency markdely reduced a progression of
atherosclerotic lesion in apo E defected mice and exhibited increasing sensitivity

against pathogens such as Listeria monocytogenes and herpes simplex virus (HSV).

These results indicate that the MSR not only function to uptake modified LDL but
participate widely in the removal of foreign bodies and wasted materials. It was
clarified that MSR plays a role of host defense systems in addition to its role in
atherosclerosis. Moreover, MSR seems to be involved in multi-functions of
macrophage such as endocytosis, adhesion and phagocytosis.
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Figure 1 Targeting of the mouse MSH gene. a, The targeling construct of the
mouse MSA gene and predicled structure of the targeted MSR locus, b, Southern
blal anatysis of Bghl-digested gennmic DNA. The 10-ks 8l Iragmeant represeats
the homofogous recembinant allele,
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Figure 2 Modified-ipoprotein {mMLOL) metabolism in MSR™'~ compared with  Placetyl-LDL from plasma of MSR™" {n = 3) and MSR** [n = 3) mice, After
MSR*™ mice. a, Degradation of "Iiabelled acetyl-LDL; b, '#l-labelled oxidized-  injection of radiolabelled acetyl-LDL {5 or 200 g protein), 50 1t blood was laken
LDL: and e, "Fliabelled AGE-BSA by peritoneal macrophages. Cell associalionis  Irom the inferior cava at the indicated times and counted®". Cata are presented as
also shownin c. Degradation is given as micregrams of protein degraded permg  means * s.d.

of proleinin 6h {or a and b, and 18h for ¢. d, Clearance of inlravenously injecled
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Figure 3 Adhesian properties of MSR-delicient macrophages. a, b, Scanning
elaciron micrographs of peritoneal macrophages lram MSR™ {a} and MSR -~
{b) mica altar 24 hin cullure. About 60% of MSR** mouse maciophages adhere
tighily 1a glass, with their cytaplasm and plasma membrane spreading weli {a}, In
contrast, more than §85% of macrophagaes from MSR™ ' mice &tilf remain round,
with lew cytoplasmic processes {b). ¢, Adhesion of MSR-deficient mecrophages
to lissye-cullure-trealed plaslic swiaces. Dala are means = s.d
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Figuea 4 Evaluation of atherosalerotic lesions in apeE-knockaut and MER.A-and-
apoE double-knockew mice. a, The Jour seclions shown were used for
quantitalive evaluation ol atherosclerolic lesions™ (1} the most proximal parl of
the ascending aorta hat a round cross-section; {2) The valve allachment sites
and the coronary ostia, but not the vaive leaflels; (3} the valve leaflets appear as
small nodules in the valve altachment sit2s; [4] the valves appear complate and
are joinad Io their aslachment sites b, Tha average size of the atherosclerctic
lesions in seclions -4 in apoE-knockout {0 = 14} and MSR-A/apoE doubie-
knockout In = 16] femalas 8t 5 morhs of age. Siatistical analysis used
Sludent’s t-lest. ¢ and d, Representalive sections flom MSR-AZapoE doubie:

kanckout (e, 1-4] and apok knockoul mice {d, [-4). Arrows indicate siherosclerotic
lesinng.
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Figure § Survival of MSR-A-deficient mice aller infection wilh palhogens. a,
Sunvival alter L. monocylegenas infection (10° CFU prr mouse). b, Survival alier
HSV-1 inlection (6 > 10° PFU per mouse). For statistical analysis, the Wilcoxen
method was userd.



Table 1 Mubtiplication of L. monocytogenes In MSR-A-knackout mice
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