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This paper,! in the Journal of Immunology, follows up from our
pivotal paper published in Nature Medicine in 20142. The original
paper identified that a substantial proportion of CD4* T cells from
human newborn babies (both preterm and term infants) respond
to activation by expressing high levels of CXC-chemokine ligand 8
(CXCL8; also known as IL-8), a phenomenon not usually seen in
adults. The abundance of these CXCL8-producing CD4* T cells in
infants suggested a potential role for these cells in immune defence.
Thiswas novel, as T cells from the newborn were previously regarded
as anti-inflammatory?®. In support of this concept, we identified
that spontaneous T cell production of CXCL8 was associated with
episodes of neonatal infection in vivo and an enhanced ability to
produce CXCL8 was observed in patients with elevated CRP2 This
suggested that the infant immune system may not be solely anti-
inflammatory (as had been the previous dogma). Instead, neonatal
T cells could possess important anti-bacterial functions such as
attracting and activating polymorphonuclear neutrophils (PMNs)-a
known function of CXCLS8.

A key question raised by this previous finding was whether
or not, the CXCL8-producing CD4* T cell was specific to newborn
babies, consistent with the idea that the foetal T cell represents a
unique cell lineage compared to the adult T cell*. Alternatively, could
newly-arising CD4* T cells in adult humans likewise produce CXCL8?
Our most recent paper answered this question. By analysing a wide
range of samples from adult humans, the authors show that CXCL8-
producing T cells can still be detected, though their numbers are
dramatically reduced. CXCL8 producing cells that were identified,
expressed significantly more T cell receptor (TCR) excision circles
(TRECs) than non-CXCL8 producing cells. TRECs are small, stable,
excised circles of DNA created during the process of TCR gene
rearrangement in the thymus. As they become diluted out during
cell division, the expression of TRECs identifies these as cells
having recently exited the thymus and hence are more commonly
known as recent thymic emigrants (RTEs). Hence, whereas the
initial data suggested the ability of CD4 T cells to produce CXCL8
may have been a neonatal specific phenomenon, the low abundance
of this cell in adults is actually related to thymic atrophy with age
and not due to an inherent difference between the two immune
systems. The concept that CXCL8-production is a feature of recent
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thymic emigration is consistent with the diminished CXCL8
production observed in children following thymectomy?®.
Indeed, these cells were also identified during the immune
reconstitution that occurred following T cell depletion by
alemtuzumab (anti-CD52) during treatment for multiple
sclerosis®. The latter study also suggested that these
CXCL8-producing RTEs express the complement receptors,
CR1 and CR2° potentially conferring upon them, the ability
to act and respond similarly to innate immune cells.

The ability to produce CXCL8 was observed in developing
T cells in the thymus. Interestingly, a larger percentage
of CD4* RTEs expressed CXCL8 than their paired CD4*
thymocyte counterparts. This suggests that CXCL8 is either
a marker of thymic competence or, perhaps more likely,
that CXCL8 production is of functional importance to the
newly-egressed T cell. Thus, cells capable of its production
are enriched amongst those cells that are exported to the
periphery. The capacity of a T cell to deliver effector function
prior to differentiation would seem a highly efficient way to
protect newborn babies (in whom RTEs are preferentially
enriched) against invading bacteria. So, what happens to
these CXCL8-producing CD4 cells over time? This paper,
together with previously published work>’, showed that
TCR activation and/or cytokine induced proliferation of
bulk human CXCL8-producing cells could give rise to IFN-
y-producing cells in vitro. However, as the analysis was not
undertaken at a single cell level, the direct conversion of a
CXCL8-producing cell into one that produced IFN-y could
not be distinguished from the outgrowth of existing [FN-y-
producing cells. To get around this issue, we sorted individual
CXCL8-producing cells and then cloned them to identify their
direct progeny. TCR sequencing verified that CXCL8* CD4* T
cells isolated from either newborn babies or adults can serve
as direct precursors of human IFN-y-producing CD4* Th1l
cells. Thus, the most naive peripheral T cells (RTEs) in adults
as well as in babies have the potential for CXCL8 production,
but this ability then rapidly converts to conventional IFN-
v-producing CD4* Th1 cells. What was not identified in this
paper was the precise mechanism responsible for this ‘innate
to adaptive’ switch. If indeed the CXCL8-producing T cell is
affording the infant some protection against potentially
pathogenic organisms, then their conversion to IFN-y-
producing CD4* Th1 cells must be carefully controlled so as
to avoid potential acute immunodeficiency, a phenomenon
that may occur if the available pool of CXCL8 producing cells
were rapidly depleted. Alternatively, deleterious pathology
in the infant (for example, the overwhelming systemic
inflammatory response seen in conditions like necrotising
enterocolitis with which CXCL8 has been associated®®%!!
may be a consequence of an exaggerated functional response
by the CXCL8-producing T cell. In this latter scenario a more
rapid conversion of CXCL8 cells to classical Th1 cells might
be beneficial.

It should be noted that although only IFN-y-producing
cells were generated from the CXCL8-producing precursor
cell in our study, the experiments undertaken did not
preclude the development of other classic adaptive lineages
(eg TH2/Th17) from the CXCL8-producing precursor, or
indeed the development of dual IFN-y/IL17 producers.
Gene expression data suggested that Th1l skewing was
the most likely outcome as there was a strong correlation
between CXCL8 and EGR1 gene expression, where EGR1
regulates the Thl driving transcription factor, T-bet.
Different polarising conditions would be required to fully
identify all of the potential fates of CXCL8-producing RTEs.

In summary, these data shed more light on the CXCL8-
producing T cell with novelinsights into human T cell ontogeny.
It shows that conventional adaptive lymphocyte immunity
can arise from innate-like developmental intermediates with
intrinsic functional potential rather than from functionless T
cell progenitors (ThO cells), which was previously considered
the norm. Thus, this highlights a novel functional intermediate
during the transition to classic adaptive immunity (eg Th1).
More work is needed to fully understand the role of the
CXCL8-producing T cell in protecting the newborn baby from
infection whilst preventing uncontrolled activation of these
cells which, in theory, could explain the exaggerated immune
response associated with common neonatal proinflammatory
diseases.
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