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Restoring β islet cells in type I diabetes (See article on pages 1153–1163.) Despite the massive loss of β islet cells seen
in type I diabetes, the normal turnover and replacement of these insulin-producing cells in healthy animals suggests that
the damage is reversible, at least in principle. Whether this regenerative capacity can be harnessed to allow for a true
cure for type I diabetes will depend on techniques to foster β cell differentiation and survival and, equally, on the ability to
blunt subsequent autoimmune responses to functionally restored islets. George et al. argue here that the growth factor
IGF-I could be helpful in both respects, since it can block β cell apoptosis, promote glucose-stimulated β cell replication,
and suppress insulitis in disease-prone animals. The authors show that expressing IGF-I constitutively in murine β cells
allows for the efficient recovery of β cell mass and insulin secretion following treatment with the β cell toxin streptozotocin.
IGF-I transgenic mice become transiently hyperglycemic after this treatment, but, unlike wild-type controls, they regain
normal insulin expression and glucose tolerance within 3 months of disease onset. Crucially, in at least one of the strains
studied, the transgenic mice also show reduced lymphocyte infiltration into the islets, raising hopes that this factor can
protect regenerated islets from autoimmune destruction. Assuming that streptozotocin damage is an […]
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Restoring β islet cells in type I diabetes

(See article on pages 1153–1163.)

Despite the massive loss of β islet cells seen in type I dia-
betes, the normal turnover and replacement of these
insulin-producing cells in healthy animals suggests that
the damage is reversible, at least in principle. Whether this
regenerative capacity can be harnessed to allow for a true
cure for type I diabetes will depend on techniques to fos-
ter β cell differentiation and survival and, equally, on the
ability to blunt subsequent autoimmune responses to
functionally restored islets. George et al. argue here that
the growth factor IGF-I could be helpful in both respects,
since it can block β cell apoptosis, promote glucose-stim-
ulated β cell replication, and suppress insulitis in disease-
prone animals. The authors show that expressing IGF-I
constitutively in murine β cells allows for the efficient
recovery of β cell mass and insulin secretion following
treatment with the β cell toxin streptozotocin. IGF-I
transgenic mice become transiently hyperglycemic after
this treatment, but, unlike wild-type controls, they regain
normal insulin expression and glucose tolerance within 3
months of disease onset. Crucially, in at least one of the
strains studied, the transgenic mice also show reduced
lymphocyte infiltration into the islets, raising hopes that
this factor can protect regenerated islets from autoim-
mune destruction. Assuming that streptozotocin damage
is an adequate model of type I diabetes, increasing β cell
IGF-I signaling might therefore be expected to revert the
early effects of disease in susceptible individuals, or even
to prevent its development. Whether heightening IGF-I
levels after the disease has already taken its course would
confer the same benefits is less clear.

Antibody-mediated blockade of viral replication

(See article on pages 1203–1213.)

Antiviral antibodies often protect the immunized host by
binding the viral surface and preventing uptake by cells.
However, a few protective antibodies are known that are
not “neutralizing” in this sense, but act within the infect-
ed cell to block later stages in viral maturation. Earlier
work from Greenberg’s group identified 7D9, an anti-
rotavirus IgA that falls in this latter category. The epitope
for 7D9 occurs on the viral component VP6, an RNA poly-
merase required for replication of the rotavirus’ RNA
genome that is buried in the interior of the viral capsid
and is inaccessible to antibodies once the viral particle is
fully formed. Binding of the external virion protein VP7

causes VP6 to undergo a conformational change that pre-
vents RNA elongation. In their present high-resolution
analysis, Feng and coauthors now show that 7D9 binding
induces a similar conformational and functional change
in VP6. However, because the authors worked with cells
that had incorporated the antibody at high levels through
an artificial mechanism, it remains to be established how
and where the protective antibody might interact when
the IgA is internalized by a physiological route, such as
that mediated by the polymeric IgA receptor. Interesting-
ly, although rotaviruses are not enveloped in their mature
state, they are known to enter the endoplasmic reticulum
transiently, suggesting at least one point in viral biogene-
sis when the nascent viral particle might come in contact
with an endocytosed IgA species such as 7D9.

Therapeutic transgene expression just in time

(See article on pages 1223–1229.)

The just-in-time delivery model beloved by business con-
sultants finds its inspiration in physiological responses,
whose efficiency and economy have been honed by evolu-
tion. Such an approach is not evident in most attempts at
gene therapy, where the need to supply adequate doses of
a therapeutic gene product usually takes precedence over
subtle temporal or quantitative control of transgene
expression. However, Miagkov et al. note that IL-10 and
other anti-inflammatory molecules that have proved valu-
able in controlling rheumatoid arthritis (RA) can be harm-
ful when supplied in excess: Normal joint physiology and
host defense require a dynamic balance of pro- and anti-
inflammatory gene expression. To control a relapsing and
remitting inflammatory disease like RA, they propose to
drive IL-10 secretion using an expression system that
responds directly to the presence of pro-inflammatory
cytokines. In the two-tier regulatory system they describe
here, transgenic rat synovial fibroblasts rapidly induce 
IL-10 expression when animals are challenged with a bac-
terial component that would otherwise provoke a severe
bout of RA. Transgene expression peaks 2 days after
treatment — effectively blocking joint inflammation and
swelling — but is nearly undetectable after 4. Hence, this
regulatory system may allow for the homeostatic produc-
tion of anti-inflammatory gene products. However, the
authors note that the adenoviral delivery system used,
being highly immunogenic, is not suitable for studies of
their system’s efficacy over the long term. For this reason,
further study, even at the pre-clinical level, may require the
use of a different vector.


