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Recombinant Adenovirus (Ad) vectors are considered to be a promising gene delivery vehicle of high utility because
they are easy to construct, can be produced at high titers, and efficiently transduce various types of cells. Ad vectors com-
monly used in the world, including clinical trials, are composed of Ad serotype 5 (Ad5), which belongs to subgroup C.
In recent years, however, it has become apparent that Ad5 vectors have some drawbacks, such as high seroprevalence of
anti-Ad5 antibodies in adults and low transduction efficiencies of Ad5 vectors in cells lacking a primary receptor for
Ad5, coxsackievirus and adenovirus receptor (CAR). To overcome these limitations of Ad5 vectors, we have developed
a novel type of Ad vector, which is composed of Ad serotype 35 (Ad35), belonging to subgroup B. Ad35 vectors recog-
nize human CD46, not CAR, as a cellular receptor for infection. Human CD46 is expressed in almost all of human cells,
leading to a broad tropism of Ad35 vectors to human cells, in contrast, expression of rodent CD46 is limited to the testis.
Therefore, in vivo transduction properties of Ad35 vectors are not appropriately evaluated in normal mice. In order to
evaluate the in vivo transduction properties of Ad35 vectors, Ad35 vectors were applied to human CD46-transgenic mice
and nonhuman primates, which express CD46 in a similar pattern to humans. The data obtained using CD46-transgenic
mice and nonhuman primates would provide valuable information towards clinical applications of Ad35 vectors.
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Fig. 1. A Schematic Diagram of Human Adenovirus
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The double-stranded genomic DNA is packaged in the icosahedral particle with fibers projecting from the twelve vertices.

Table 1. Human Adenovirus Serotypes

Subgroup Serotypes Receptor™
A 12, 18, 31 CAR
B 3,7, 11, 14, 16, 21, 34, 35, 50 CD46
C 1,2,5,6 CAR
D 8-10, 13, 15, 17, 19, 20, 22-30, CAR
32, 33, 36-39, 42-49, 51
E 4 CAR
F 40, 41 CAR

CAR: coxsackievirus-adenovirus receptor. ¥ Some Ad serotypes recog-

nize other receptors different from CAR and CD46.
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Fig. 2. A Schematic Diagram of Properties of AdS and Ad35 Vectors
AdS5 vectors infect cells via interaction with CAR (coxsackievirus and adenovirus receptor), on the other hand, Ad35 vectors recognize human CD46 for infec-

tion. Anti-Ad5 antibodies inhibit infection of Ad5 vectors, not Ad35 vectors.
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Fig. 3. A Schematic Diagram of Human CD46

Human CD46 is ubiquitously expressed in almost all human cells mainly
as four isoforms (BC1, BC2, C1, C2) that are derived via alternative splic-
ing. Human CD46 is composed of four cysteine-rich short consensus repeats
(SCRs), a serine-threonine-proline-rich (STP) region, a short region of
unknown function, a hydrophobic transmembrane domain, and a carboxy-
terminal cytoplasmic domain.
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Luciferase Production in CD46TG and Wild-type Mice after Intravenous and Intraperitoneal Administration of Ad35 Vectors

(A) Luciferase production in the organs after intravenous administration of Ad35 vectors. (B) Luciferase production in the organs after intraperitoneal ad-
ministration of Ad35 vectors. Ad35 vectors (1.5X101° VP) was administered to wild-type mice (C57BI6, 5 weeks old) and hemizygous (Hemi TG, 5 to 6 weeks old)
and homozygous (Homo TG, 5 to 6 weeks old) CD46TG mice. After 48 h, the organs were harvested and homogenized, and luciferase production was measured by
a luminescence assay system (PicaGene 5500; Toyo Inki, Japan). All data are represented as mean+S.D. (n=4, intravenous administration; n=6, intraperitoneal

administration) .
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Fig. 5. X-gal Staining of the Peritoneal Organs of Homozygous CD46TG Mice Receiving f-Galactosidase-expressing Ad35 Vectors

(a) Liver and (¢) kidney sections from homozygous TG mice injected with Ad35 vectors. (b) Liver and (d) kidney sections from mock-infected homozygous
TG mice. Ad35 vectors were injected intraperitoneally into homozygous CD46TG mice at a dose of 7.5X 101 VP/mouse. At 2 days postadministration, the organs
were recovered, fixed, and stained by using X-gal reagents. LacZ-positive cells are indicated by the arrows.
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