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The complex genetic nature
of what makes some peo-

ple more susceptible than oth-
ers to tuberculosis (TB) may fi-
nally be revealing itself. The
answer may lie in the genes that
control cell-mediated immu-
nity, specifically a newly discov-
ered gene that governs how
macrophages cope with infec-
tious organisms such as Myco-
bacterium tuberculosis. The dis-
covery sheds new light on the
molecular basis of the patho-
genesis of TB, a disease that
kills more than 2 million people
each year.

Why do only some people 
get tuberculosis?
It has been known for years that
genetics influences our suscep-
tibility to TB. A clear example
of this was provided by a terri-
ble accident in 1923, when 249
babies in Lubeck, Germany,
were given live M. tuberculosis in
place of a vaccine.1 Of them,
173 survived, which indicated a
general resistance to the bac-
teria. Furthermore, although
about one-third of the human
population is infected with M.
tuberculosis, the disease will ever
develop in only 10% of them.1

Together, this points to an in-
nate ability of our immune sys-
tem to defend against M. tuber-
culosis. Macrophages play an
important role in the immune
response to TB. However, the
genes involved in this immunity
have been difficult to find.

In 2000, Hui Pan and col-
leagues began to tackle this
problem. Using a mouse strain
known to be very susceptible to
TB (death occurs within 4–5
weeks after infection, as com-
pared with 6–8 months for nor-
mal mice), the authors identi-
fied a region of chromosome 1

that seemed to be responsible
for the difference. They termed
the region susceptibility to tu-
berculosis 1 (sst1). However, the
specific gene(s) in this region
were unknown.

Searching for the genes
In an attempt to identify the re-
sponsible gene(s), Pan and col-
leagues2 replaced the sst1 region
in the TB-susceptible mice with
the same region from a normal
mouse strain. They found that
this “congenic” strain was more
resistant to infection with M. tu-
berculosis and better able to con-
trol the replication and spread
of M. tuberculosis. 

In addition, the authors iso-
lated a gene in the sst1 region
that was expressed in macro-
phages from the congenic mice
but not in macrophages from
the susceptible mice. This
gene — the Intracellular pathogen
resistance 1 (Ipr1) gene — en-
codes a protein that appears to
be linked to how the macro-
phages die upon infection.2 For
example, in susceptible mice, in-
fected macrophages died by
necrosis, whereas in congenic
mice, they underwent apoptosis
(a tightly controlled form of
cellular suicide). Therefore, it
seems that the Ipr1 gene affects
the choice of a cell-death path-
way in infected macrophages.
Interestingly, this effect also ap-
pears to be quite general, since
mice expressing the protein
could also suppress the growth
of Listeria monocytogenes.

The protein that the Ipr1
gene encodes is similar to the
human protein SP110b.2 Both of
these proteins contain domains
that suggest they regulate gene
expression. In addition, they are
both regulated by interferons.
Intriguingly, changes in SP110b

have been connected to suscepti-
bility to hepatitis C.3 This sug-
gests that Ipr1 is involved in how
pathogens and host interact,
potentially through the regu-
lation of gene expression in
macrophages.

Ipr1 is a novelty in that it ap-
pears to provide a mechanism of
resistance to 2 different bacteria.
This newly discovered mecha-
nism controls the interaction
between pathogenesis, cell death
and innate immunity.2 There
are likely factors other than the
sst1 region involved in this rela-
tionship: although congenic
mice were more resistant to TB
than susceptible mice, they were
less resistant than normal mice.
Regardless, this is an important
discovery that awaits confirma-
tion in humans. At least in the
case of TB, a disease with im-
mense international importance,
understanding this new aspect
of innate immunity may lead
to new therapeutic targets. —
David Secko, Vancouver
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