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In the news

The highly pathogenic avian
influenza virus A subtype H5N1,
which has spread from China and
Southeast Asia to Europe and Africa,
could result in a global pandemic if
mutations occur that confer the
capacity for person-to-person
transmission. Therefore, there is a
great need for a suitable vaccine.
However, a recent study published in
Proceedings of the National Academy
of Sciences (21 February 2006)
indicates that a generic H5N1
vaccine, which has been ordered by
the British Government, might not be
effective (Times Online, 14 February
2006). The avian influenza virus was
first identified in Guangdong
Province (China) in 1996 and has
been in constant circulation in market
poultry ever since. It can be carried
by apparently healthy migratory
birds, and there are distinct regional
viral sublineages. The researchers
conclude that “The antigenic
diversity of viruses currently
circulating in Southeast Asia and
southern China challenges the
wisdom of reliance on a single
vaccine for pandemic preparedness.”
A spokesperson for GlaxoSmithKline,
one of the companies developing
such a generic vaccine, stated that
“We know that the virus will mutate,
but we think there will be a lot of
value in creating something that acts
against H5N1.” (Times Online,

14 February 2006.)

In another story, the United States
Health and Human Services
Secretary, Mike Leavitt, has
announced that he is ready to make
use of new, controversial legislation
that gives him the power to protect
vaccine manufacturers from liability
lawsuits over pandemic influenza
vaccines. “If you're a manufacturer,
you’re likely to not want to move to
[trials] without the protection”, said
Leavitt (United Press International,

13 February 2006). Democrats have
attacked the plan, which could see
companies avoid lawsuits even if they
are negligent in safeguarding vaccine
purity during manufacturing.

Olive Leavy

=d HIV
IFNo tips the balance towards APOBEC3G

The cytidine deaminase APOBEC3G
is a host protein that becomes
packaged into HIV virions, where
its enzymatic activity induces the
degradation of HIV DNA. HIV
counters this form of host defence
through virion infectivity factor
(Vif), which targets APOBEC3G for
proteasomal degradation. However,
in a report published in The Journal
of Experimental Medicine, it has
now been shown that interferon-o.
(IFN@) can increase the expression
of APOBEC3G by macrophages to
such an extent that the effects of Vif
are overcome and HIV replication is
markedly decreased.

IFNo. can inhibit the infection of
macrophages by HIV in many ways.
So, because IFN« has been shown
to induce the expression of an RNA-
specific adenosine deaminase, Peng
et al. set out to determine whether

The journey begins for afy and Yo T cells

During T-cell development in the
thymus, T-cell progenitors progress
through a series of developmental
stages, which lead to the generation
of two subsets of mature T cells:

af3 T cells and y3 T cells. But how are

these distinct T-cell lineages
generated? Until now, research has
been hampered by our inability to
distinguish between the earliest
developing oy and Y3 T cells. Reporting
in Immunity, Ellen Rothenberg and
colleagues identify the cell-surface
molecule CD27 as a marker for T-cell
progenitors that are beginning to
undergo commitment to the ofy or ¥0
T-cell lineages, and they show that
these newly emerging o and Yo
T-lineage cells have early differences in
dependence on Notch-Delta signalling
and have distinct patterns of gene
expression.

The authors had previously shown
that cell-surface CD27 distinguishes
between cells undergoing T- and B-cell
development. In this study, they set out
to examine CD27 expression at the
various stages of T-cell development.
At the double-negative 3 (DN3) stage
of development — at which cells
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IFNo. could limit HIV infection of
macrophages by inducing the expres-
sion of cytidine deaminases that

can target HIV DNA. Indeed, IFNo.
was found to increase the amount

of APOBEC3G (both mRNA and
protein) expressed by human primary
monocyte-derived macrophages,

and this increase correlated with a
decrease in viral replication. IFNo.
was also shown to induce the expres-
sion of several other members of

the APOBECS3 family: APOBEC3A
and APOBEC3E. The promoters

of the genes encoding these three
APOBECS3 proteins were found to
contain IFN-stimulated response
elements (ISREs), indicating that
IFN«. regulates the amount of these
APOBECS3 proteins that are expressed
by macrophages by inducing
transcription. Because APOBEC3F
has similar anti-HIV activity to
APOBEC3G, the induction of these
two APOBECS3 proteins is likely

to provide another mechanism by
which IFNa inhibits the infection of
macrophages by HIV. Consistent with
this notion, knockdown of Apobec3G
expression by small interfering RNA

complete commitment to the T-cell
lineage, rearrange T-cell receptor (TCR)
gene loci to generate functional TCR
chains (the first main checkpoint in
T-cell development), and become
committed to the o or yd T-cell
lineage — cells could be divided into
two populations on the basis of CD27
expression: CD27"" cells (denoted DN3a
cells) and CD27" cells (denoted
DN3b cells). The authors showed
that DN3a cells can give rise to DN3b
cells and that the upregulation of CD27
expression marks the transition
between cells that are committed to
the T-cell lineage but have not passed
the developmental checkpoint at
which successful rearrangement of
TCR gene loci is tested (that is, DN3a
cells) and cells that have passed this
checkpoint and are committed
to become either oy or y3 T cells
(thatis, DN3b cells).

The identification of CD27 as a marker
for the earliest o and yd T-lineage
cells allowed the authors to purify and
characterize these populations. Analysis
of gene-expression programmes
showed differential regulation of

markedly reduced the ability of low
doses of IFN@. to inhibit the infection
of macrophages by HIV, although

at high doses of IFN,, inhibition of
infection was still observed, probably
because other IFNo-induced antiviral
mechanisms were activated.

These data indicate that IFNo.
induction of APOBEC3G expression
by macrophages tips the delicate bal-
ance between APOBEC3G and Vif in
favour of APOBEC3G, and that this
is one mechanism by which IFNo
mediates its anti-HIV effects in
macrophages. Because APOBEC3G
has also recently been shown to
inhibit the replication of hepatitis B
virus, the authors suggest that IFNo.-
mediated induction of APOBEC3G
expression by macrophages might be
a widely used antiviral host-defence
mechanism.

Karen Honey
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various factors. The ratio of mRNA
encoding the anti-apoptotic proteins
BCL-2 (B-cell lymphoma 2) to BCL-X
was found to be markedly lower in
of T-lineage cells than in ¥ T-lineage
cells. In addition, mMRNA encoding
the transcription factors EGR2 (early
growth response 2) and EGR3 was
detectable only in yd T-lineage cells,
and the two lineages also showed
differential expression of several
other transcription factors: RUNX3
(runt-related transcription factor 3),
HEB (HeLa E-box-binding protein) and
some lkaros-family members.

This study therefore points to some
of the early regulators of a3 and Y0
T-cell-lineage development and
provides a method for the separation
of these cells at an early point of
divergence, which should help to
further define these pathways.

Davina Dadley-Moore
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=34 CELL MIGRATION

Lymphocyte transcellular migration occurs through
recruitment of endothelial ICAM-1 to caveola- and
F-actin-rich domains.

Millan, J. et al. Nature Cell Biol. 8, 113-123 (2006)

Vimentin function in lymphocyte adhesion
and transcellular migration.

Nieminen, M. et al. Nature Cell Biol. 8, 156—162 (2006)

The recruitment of leukocytes from the blood to the

tissues requires that they migrate across the endothelium.
Although transendothleial migration can occur by both
paracellular and transcellular routes, most studies have
focused on determining the mechanisms of paracellular
migration. However, two studies published in Nature

Cell Biology now analyse the mechanisms of transcellular
transendothelial migration. Anne Ridley and colleagues
observed that when T cells interacted with endothelial
cells, the T cells extended protrusions into the

endothelial cells at F-actin- and caveolin 1-enriched
regions. Furthermore, T cells undergoing transcellular
transendothelial migration were surrounded by caveolin 1,
F-actin and intercellular adhesion molecule 1 (ICAM1).
Importantly, reducing the level of expression of caveolin 1
resulted in a dose-dependent decrease in transcellular
transendothelial migration. By contrast, Sirpa Jalkanen and
colleagues showed that when peripheral-blood mononuclear
cells (PBMCs) and endothelial cells interact, vimentin
intermediate filaments from both cells form a complex,
highly dynamic network that anchors the cellular adhesion
molecules. This network was found to be important for
transcellular transendothelial migration; vimentin-deficient
PBMCs showed a decreased ability to cross endothelial cells
in vitro and to home to mesenteric lymph nodes and the
spleen. These data define two molecular pathways by which
transcellular transendothelial migration can occur

and future studies will be required to determine whether
these processes are connected or independent.

=4 NEUROIMMUNOLOGY

Immune cells contribute to the maintenance
of neurogenesis and spatial learning abilities
in adulthood.

Ziv, Y. et al. Nature Neurosci. 9, 268-275 (2006)

Boosting your immune system might boost your brain
power. Autoimmune T cells, which are present in healthy
individuals, are known to promote neuronal survival and
renewal following injury to the central nervous system
(CNS), and Michal Schwartz and colleagues propose that
this might reflect a normal, homeostatic role for T cells in
adult neurogenesis (and therefore learning and memory).
After 6 weeks, normal rats that were housed in enriched
environments showed a greater degree of neurogenesis
than rats that were housed in standard cages, but this
natural increase in neurogenesis by environmental
stimulation did not occur in immunodeficient mice.
Furthermore, genetically engineered mice with an excess
of T cells specific for a CNS autoantigen showed both
increased neurogenesis and improved learning and
memory in water-maze tests compared with their wild-type
counterparts.
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