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SUMMARY

The reduced incidence of graft versus host disease following the use of human cord blood as a source of
stem cells for bone marrow reconstitution challenges our understanding of the immunocompetence of
newborn T cells. Newborn CD4" T cells express mainly the CD45RA phenotype and have been
considered to respond comparably to adult CD4" T cells exhibiting the CD45RA phenotype. We
compared the in vitro kinetics of phenotypic conversion of newborn and adult CD4TCD45RA™ T cells
to CD4TCD45RO™ T cells. The cytokine profile and B cell helper activity of the converted
CD4"CD45RO™ T cell population were also determined. Newborn CD4TCD45RA™ T cells were
converted to CD4TCD45RO™ with significantly faster time kinetics than adult CD4*tCD45RA™ T cells,
following either phytohaemagglutinin (PHA) or anti-CD2 activation. Freshly purified newborn naive T
cells did not produce IL-2, IL-4 or interferon-gamma (IFN-vy) following stimulation, whereas adult
naive T cells secreted IL-2 and adult-derived CD4+tCD45RO™ T cells secreted all three cytokines under
the same stimulatory conditions. However, newborn and adult CD4TCD45RA™ T cells, following
primary stimulation and maturation in vitro, acquired the ability to secrete a Th1-type cytokine profile of
IL-2 and IFN-y after secondary stimulation. Newborn CD4" naive T cells that acquired the CD45RO
phenotype invitro also gained B cell helper activity equivalent to that of adult in vitro matured CD4™
naive T cells. These findings suggest that newborn and adult CD4*CD45RA™ T cell subsets are
differentially responsive to various stimuli. They show that newborn CD4*CD45RA™ naive T cells can
transform more quickly than their adult counterparts into functionally equivalent CD4TCD45RO™ T
cells, a process that may be important to counteract the immature immune environment which exists in

the newborn.
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INTRODUCTION

Expression of CD45 isoforms in human T cells distinguishes naive
(CD45RA™) from memory (CD45RO™) T cells [1,2]. This defini-
tion is based on the ability of CD45RO™ T cells, but not CD45RA™
T cells, to respond to recall antigen in vitro [1-3], and the fact that
the majority of CD4" T cells in cord blood express the CD45RA
antigen [4,5]. Furthermore, upon appropriate stimulation, naive
CD41TCD45RA™ T cells can be phenotypically converted in vitro
into memory type CD4"CD45RO™ T cells and acquire memory
cell characteristics such as helper activity for B cells, production of
IL-4 and interferon-gamma (IFN-y) and expression of increased
levels of adhesion molecules [1,6—11]. However, it is not clear if
this differentiation process is reversible, as the CD45RA antigen
can be re-expressed by a minority of cloned CD45RA " human T
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cells [12] and co-expressed with CD45RO in a cyclic fashion in
human T cell lines [13]. Interconversion of CD45 isoforms in vivo
has also been shown not to be unidirectional in rats [14], but rat
memory and naive CD45 T cell fractions are considered not to be
equivalent with human CD45 T cell subsets [15,16].

A greater understanding of the human newborn immune system
is an important area of immunology, especially in respect of the
high frequency of neonatal sepsis [17—19] and the recent uses of
umbilical cord blood as a source of stem cells for bone marrow
reconstitution [20-22], which show a reduced incidence of graft
versus host disease (GVHD) compared with using adult bone
marrow. Compared with adult T cells, newborn T cells exhibit
decreased B cell helper activity [23—-25] and secrete less IL-2,
IFN-vy and IL-4 in response to a variety of stimuli [26—30]. Cord
blood T cells proliferate normally following activation by allo-
antigen [31]. However, following repeated allogeneic stimulation,
little or no cytotoxic T cell activity is generated [31], and
tolerance is induced after restimulation of cord T cell primary

527



528 E. Early & D. J. Reen

cultures with allogeneic cells as measured by proliferative
unresponsiveness [32]. Previous published studies of newborn T
cell responses used unfractionated T cell populations, and have
compared responses of newborn CD45RA™ T cells with both
adult CD45RA™ plus CD45RO™ T cells [33,34]. It may be that
newborn CD4"CD45RA™ T cells are truly ‘naive’ with regard to
prior foreign antigen exposure, whereas adult CD4"CD45RA™ T
cells that develop in a different immune environment are in a
more developed stage of ontogeny.

The purpose of this study was to directly compare the kinetics
of the phenotypic invitro conversion of newborn and adult
CD41TCD45RA™ T cells with CD4TCD45RO™ T cells and to
characterize the effector responses of the resultant populations.

MATERIALS AND METHODS

Culture media, cytokines and MoAbs

Mitogenic anti-CD2 antibodies, AICD2M1 and AICD2M?2, were a
gift from Dr S. Meuer (Deutsches Krebforschungszentrum,
Heidelberg, Germany) and used at a concentration of 0-25 pg/ml.
Phorbol myristate acetate (PMA; 10 ug/ml) and pokeweed mitogen
(PWM; 1:1000 dilution) were purchased from Gisco (Paisley,
UK). Ionomycin (1ug/ml) and phytohaemagglutinin (PHA;
5 ug/ml) were obtained from Sigma (Poole, UK). Human rIL-2
(sp. act. 2-0x 10° U/mg; Boehringer Mannheim, Lewes, UK) was
used at a concentration of 10 U/ml. All cell cultures were carried
out in complete medium consisting of RPMI 1640 medium (GiBco)
supplemented with L-glutamine 2mwm, gentamycin 50 pg/ml,
fungizone 2pg/ml and 10% heat-inactivated fetal calf serum
(FCS; GiBco).

Purification of lymphocyte subpopulations

Adult CD4"CD45RA™ and CD4TCD45RO™ T cell subsets were
isolated from adult peripheral blood and newborn CD4"CD45RA™
T cell subsets from human umbilical cord blood as described [35].
Briefly, mononuclear cells were isolated by Ficoll-Hypaque
density gradient centrifugation and depleted of adherent cells
by plastic adherence followed by nylon wool adherence.
CD4"CD45RA™ T cells were obtained from the non-adherent T
cell population by negative selection, using Dynabeads coated with
a range of specific MoAbs (Dynal A.S., Oslo, Norway). At each of
the three depletion cycles used, the cell/bead mixture was centri-
fuged five times at 100g for 5 min at 25°C and left for a further
7 min. To obtain CD4TCD45RA™ T cells, anti-CD45RO-coated
beads were added to cycle 3 in the procedure. The resultant
CD41tCD45RA™ populations were >99% viable and >98%
CD3", CD4" and CD45RA™. They contained <1-0% CD8™,
CD16", CDI19%, CDI14", HLA-DR" and double-positive
CD45RA/RO™ cells as determined by flow cytometry [35].
Purity was initially defined by non-responsiveness to PHA at a
final concentration of 5 ug/ml. To obtain CD4"CD45RO™ T cells,
anti-CD45RA-coated beads were added to cycle 3 instead of anti-
CD45RO-coated beads.

As a source of accessory cells, adherent mononuclear cells
(1x 107 cells/ml) were removed from the plastic surface of the
tissue culture flask and treated with mitomycin-C (25 pg/ml)
(Sigma) for 1 h at 37°C. The number of CD14" monocytes present
was determined by FACScan analysis. To obtain B cell prepara-
tions, adult peripheral blood mononuclear cells (PBMC) were
treated with 1 volume of 20mMm L-Leu methyl ester solution
(Sigma) for 45 min to deplete monocytes. T cells were separated

from non-T cells by E-rosette formation using amino-
ethylisothiouronium bromide-treated sheep erythrocytes (Becton
Dickinson, San Jose, CA) [36]. E-rosette-forming cells (E*) were
separated from non-rosetting cells (E7) by centrifugation over
Ficoll-Hypaque. E~ cells were recovered from the interface,
treated again with sheep erythrocytes, and used as a source of B
cells.

Phenotypic conversion of CD4TCD45RA™ T cells to
CD4*CD45RO™ T cells

Ten millilitres of adult CD4TCD45RA™, newborn
CD41TCD45RA™ or adult CD4TCD45RO™ T cells (1 x 10% cells/
ml) were added to 75-cm? flasks (Nunclon, Roskilde, Denmark)
(day 1). Either 2% monocytes plus PHA or 4% monocytes plus
anti-CD2 MoAbs were added. On days 4, 6, 8, 10 and 12 post-
activation, aliquots of the T cell subsets were removed in order to
determine viability, growth (by ethidium bromide/acridine orange
staining) and phenotype (by flow cytometry (FCM) analysis). At
all time points the viability of the cell populations was >97%. The
percentage of the invitro matured T cell subsets expressing the
CD45RA and CD45RO cell surface antigens on specific days was
analysed by FCM. The concentration of the remaining cells was
adjusted to 1 x 10° cells/ml and IL-2 was added on days 4, 8 and 12,
to maintain cell viability and promote propagation.

Measurement of B cell helper activity of T cell subsets

Fifty microlitres of a range of cell concentrations (0-2—
10x10* cells/well) of either fresh or invitro matured newborn
CD4*CD45RA™, adult CD4*CD45RA™ or adult CD4TCD45RO™
T cell subsets were added in triplicate to 96-well round-bottomed
microtitre plates (Nunc). Adult E™ cells (100 ul; 6 x 10* cells/well)
and 5 ul of PWM were added to appropriate wells, and the plate
was incubated at 37°C. The optimum time kinetics for the
induction of helper function was found to vary but occurred in
all experiments from day 8—10 after PHA activation or from day
10-12 after anti-CD2 activation. The concentration of IgG present
was measured by a standard sandwich ELISA. In brief, 96-well
microtitre plates (Nunclon) were coated with 100 ul of a solution
containing goat anti-human anti-IgG antibody (10 pg/ml; Cappel,
Durham, NC) in 50 mm sodium carbonate buffer pH 9-6. Cell super-
natants, diluted in PBS pH7-2 containing 0-05% Tween-20, were
next added. The amount of bound antibody was determined by the
addition of horseradish peroxidase (HRP)-conjugated mouse anti-
IgG antibody (Tago Immunologicals, Burlingame, CA), followed
by orthophenylenediamine (OPD; Sigma) and hydrogen peroxide
as chromogen and substrate, respectively. The average baseline
value for IgG production by E™ cells stimulated with PWM from
which the value obtained for E™ cells alone was subtracted was
50 =40ng/ml. The relative response for each experiment was
calculated as: (IgG (ng/ml) in sample well/IgG (ng/ml) in control
wells (no modulator cells)).

Measurement of cytokines

Two hundred microlitres of either freshly prepared or invitro
matured T cell subsets containing adult CD4*CD45RA™, newborn
CD4"CD45RAY or adult CD4"CD45RO* T cell subsets
(2x10° cells/well) were co-cultured in 96-well flat-bottomed
microtitre plates (Nunclon) with PMA and ionomycin. The plates
were incubated for 48 h at 37°C, after which 180 ul of supernatant
were removed. Levels of IFN-y, IL-4 or IL-2 in the supernatant
were measured using solid-phase enzyme amplified sensitivity
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Fig. 1. Kinetics of expression of CD45RA and CD45RO antigens on newborn and adult T cells during prolonged phytohaemagglutinin (PHA)
and anti-CD2 MoAb activation. Adult (®, n=7) and newborn (CJ, n=6) CD4*CD45RA™ T cells (1 x 10° cells/ml) were co-cultured with
PHA plus 2% accessory cells (a,b,c) or anti-CD2 MoAbs plus 4% accessory cells (d,e,f), and cultures were propagated in IL-2. On specified
days, cell aliquots were removed, washed thoroughly, and double-stained with FITC-labelled anti-CD45RA MoAbs and PE-labelled anti-
CD45RO MoAbs (Dakopatts, High Wycombe, UK). Flow cytometric analysis was performed on a Becton Dickinson FACScan. Data are
presented as the average percentage (4 1 s.d.) of cells which were CD45RATRO™ (a,d), CD45RATRO™ (b,e), or CD45RA"RO™ (c,f) at a
given time point. *P <0-05 compared with adult values.
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immunoassay (EASIA) techniques as described by the manu-
facturers (Medgenix, Watford, UK). These kits use several MoAbs
directed against distinct epitopes of the cytokine being measured,
giving rise to highly sensitive assays with extended standard range
and short incubation times.

Statistical analysis

The Mann—Whitney Wilcoxan rank order test using the statistical
computer program, Statworks, was used to determine significant
differences between values of adult and newborn samples. P <0-05
was considered significant.

RESULTS

Kinetics of expression of CD45RA and CD45RO antigens on
newborn and adult T cells during prolonged culture in vitro
Adult and newborn CD4tCD45RA™ T cells were activated
by PHA or anti-CD2 MoAbs and propagated in IL-2 over a
10—12-day time period. Adult CD4"CD45RO™ T cells were
similarly treated, and as expected, the phenotype of these cells
(CD45RA™RO™) did not alter over the time period examined (data
not shown).

Both adult and newborn PHA-activated CD4+tCD45RA™ T
cells lost expression of CD45RA antigen on their cell surface after
10 days (Fig. 1a), while CD45RA antigen expression gradually, but
not completely, decreased on anti-CD2-activated CD4"CD45RA™
T cells (Fig. 1d). The kinetics of loss of newborn CD45RA antigen
was significantly faster than that of adults (P <0-01). For example,
by day 4 post-PHA activation, 11 = 3% of newborn CD4" T cells
expressed CD45RA, compared with 37 = 7% of adult CD4" T
cells. Similarly, by day 4, 51 = 7% and 76 = 7% of newborn and
adult anti-CD2-activated CD4"T T cells were CD45RA™,
respectively.

A transient population of double-positive CD45RATRO™ cells
was observed for both newborn and adult activated CD4* T cells
(Fig. 1b,e). A decrease in this double-positive population paral-
leled a rapid increase in the percentage of newborn and adult
CD45RA"RO™ T cells (Fig. 1c,f). By day 10, only 5 = 2% new-
born and 14 * 3% adult PHA-activated CD4 " T cells were double-
positive (CD45RA*YRO™), whereas 93 +4% newborn and
83 * 4% adult T cells expressed CD45RO alone (CD45RA"RO™).

Newborn CD4" naive T cells, co-cultured with anti-CD2
MoAbs plus IL-2, lost the naive CD45RATRO™ phenotype (9%)
and acquired the memory phenotype CD45RA"RO™ (92%) after
12 days. In contrast, 43% of adult CD4™" T cells still retained the
CDA45RA antigen after 12days and only 46% expressed the
CD45RA"RO™ phenotype.

Growth kinetics of newborn and adult CD4"CD45RA™ T cells
and adult CD4*CD45RO™ T cells

No cell growth had occurred 4 days after PHA stimulation, after
which time exogenous IL-2 was added to the culture medium.
By day 6, an increase in cell growth from 1x 107 cells to 1.7
03x10” and to 1.6+02x10’ for adult and newborn
CD4*CD45RA™ T cells, respectively, was measured (Fig. 2). In
contrast, only 1-2+0-1x 107 of adult CD4"CD45RO™ T cells
were present by day 6. No significant difference in the growth
kinetics of adult and newborn CD4*CD45RA™ T cells was found.
However, the overall rate of CD4+tCD45RO™ T cell growth was
significantly lower on days 6, 8 and 10 compared with
CD4*CD45RA™ T cells (P <0-02).
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Fig. 2. Growth kinetics of newborn and adult CD4"CD45RA™ T cells and
adult CD4TCD45RO™ T cells. Ten million newborn CD4TCD45RA™
(n=5), adult CD4TCD45RA™ (n=35) or adult CD4TCD45RO™ (n=5)
T cell subsets were cultured with phytohaemagglutinin (PHA) plus 2%
accessory cells and propagated in IL-2. On specified days, cell aliquots
were removed and the overall cell number present was estimated using
EB/AO staining and microscopic analysis. Data are presented as the
average cell number for each cell type, at each time point. *P<0-05
compared with adult CD4"CD45RA™ values. ®, Adult CD45RAT/RO;
O, newborn CD45RAY/RO™; A, adult CD45RA™/RO™.

B cell helper activity of freshly purified and in vitro matured
newborn and adult T cell subsets

The ability of freshly purified and in vitro matured newborn and
adult CD4TCD45RA™ T cells to augment B cell IgG production in
a PWM-driven system was examined. Neither newborn nor adult
CD4*CD45RA™ T cells were capable of inducing IgG secretion
from B cells at any cell concentration examined. In contrast, as few
as 0-2x 10* adult CD4TCD45RO™ T cells enhanced IgG secretion
10 = 0-5-fold, and addition of 4 X 10" of these T cells resulted in an
optimum increase (21 = 3-fold) of B cell IgG production (Fig. 3a).
After prolonged co-culture invitro with either PHA or anti-CD2
MoAbs, both adult and newborn CD4TCD45RA*T T cell
subsets acquired the ability to increase B cell immunoglobulin
production (Fig. 3b,c). For example, 4x 10* PHA-preactivated
CD4"CD45RA™ T cells caused a 5-5+2-5 and 5-8 + 2.7-fold
increase in IgG production for newborns and adults, respectively,
compared with when no modulator cells were added. Similarly,
4x10* anti-CD2 preactivated CD4"CD45RA™ T cells augmented
1gG production by 6-5 = 2.7-fold for newborns and by 5-9 = 2.9-
fold for adults. CD4"CD45RO™ T cells retained their ability to
augment IgG production after ongoing culture with PHA or with
anti-CD2 MoAbs. There were no significant differences found
between either the activities of adult and newborn CD4*CD45RA™
T cells or between these subsets and adult CD4+tCD45RO™ T cells
at any cell concentration examined (P > 0-05).

Cytokine production by freshly purified and matured in vitro
newborn and adult T cell subsets

The ability of newborn and adult CD4™" T cell subsets to produce
IL-2, IFN-y or IL-4 was examined (Table 1). After primary
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Fig. 3. Helper activities of freshly purified and in vitro matured T cell subsets. A range of concentrations (0-2—10x 10* cells/well) of newborn and adult
CD41CD45RA™ T cells and adult CD4"CD45RO™ T cells that were either freshly purified (a), preactivated using phytohaemagglutinin (PHA) plus 2%
accessory cells and propagated in IL-2 for 8—10days (b), or preactivated using anti-CD2 MoAbs and propagated in IL-2 for 10-12days (c), were
co-cultured with 6x 10* allogeneic E~ cells/well and pokeweed mitogen (PWM). After 7 days culture, supernatants were harvested for measurement of
IgG production by ELISA. The values represent the mean from triplicate cultures in eight experiments. To avoid confusion in data presentation, error bars
have been omitted from (b) and (c). S.d. ranged between 0-1 and 0-4 for each data point. @, Adult CD45RA™/RO™; B, Adult CD45RAY/RO™; J, newborn

CD45RAT/RO™.

stimulation with PMA plus ionomycin, freshly purified adult
CD4*CD45RO™ T cells secreted IL-2, IL-4 and IFN-y. Under
similar conditions, adult CD4*CD45RA™ T cells produced only
IL-2, and no cytokines were detected using newborn
CD41CD45RA™ T cells. After primary stimulation in vitro with
PHA plus IL-2 for 6 days, followed by stimulation with PMA plus
ionomycin, newborn CD4"CD45RA™ T cells acquired the ability
to secreted IL-2. These invitro matured newborn and adult
CD4"CD45RA™ T cells also secreted IFN-vy, which was signifi-
cantly lower (P<0-05) with newborn cells, but they did not
produce detectable levels of IL-4 under these conditions.

DISCUSSION

We have previously hypothesized that newborn CD4+tCD45RA™ T
cells represent precursors of adult CD4TCD45RA™ T cells that can
further develop into CD4TCD45RO™ T cells upon appropriate
activation [34]. It may be that the time span needed to convert
newborn CD4*CD45RA™ T cells invitro into CD4"CD45RO* T
cells differs form that needed for adult CD4TCD45RA™ T cells.
This study confirms a previous report showing that newborn
CD41tCD45RA™ naive T cells, activated for a prolonged time
invitro, are converted into CD4+YCD45RO™ effector T cells [37].
Interestingly, two recent reports have shown that expression of
CD45RO™ on neonatal blood T cells is induced invivo, early in
infection, suggesting that there is rapid conversion of the

CD45RA™ to CD45RO™ phenotype on newborn CD4 T cells
[38,39]. In this study, by directly comparing newborn and adult
CD45RA™ T cells we have shown that the kinetics of this
phenotypic transformation is significantly faster for newborn
naive T cells than for adult naive T cells. Furthermore, in vitro
matured newborn and adult naive T cells were found to acquire
equivalent effector function, characteristic of memory T cells, such
as B cell helper function and production of IFN-y [6-11].

The extent of phenotypic transformation of cells is related to
their rate of proliferation, since presynthesized CD45RA mole-
cules are diluted as stimulated cells divide [8]. The incomplete
phenotypic conversion of adult anti-CD2-activated naive T cells
seen in this study may be attributed to a lower sensitivity of these
cells to anti-CD2 MoAbs compared with newborn naive T cells
[35]. Moreover, adult CD4"CD45RA" T cells may be more
dependent on accessory cell costimulatory signals than newborn
CD41TCD45RA™ T cells [35]. In support of this, it has been shown
that the Fc receptors on accessory cells can cross-link anti-CD2
MoAbs [40,41]. However, addition of a range of concentrations of
anti-CD2 MoAbs and IL-2 did not have any discernible effect on
phenotype conversion (data not shown), indicating that these were
not limiting factors.

One possible explanation for the phenotypic conversion could
be that a small number of CD4"CD45RO™ T cells contaminated
the freshly isolated CD4TCD45RA™ subset and preferentially
responded to PHA or IL-2, or both, so that their relative frequency
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Table 1. Cytokine production by T cell subsets

Cytokine levels (U/ml)

Day 1 Day 6
T cell subsets (n=23) IL-2 IFN-y 1IL-4 1L-2 IFN-y IL-4
Adult CD4TCD45RO™ 41 +49 11+12 96 + 42 ND ND ND
Adult CD4TCD45RA™ 97+ 10 141 + 126 34+30 -
Newborn CD4TCD45RA™ - - - 263+ 63 5+1 -

The values represent the concentration of cytokine (U/ml) produced by a particular T cell subset.
ND, Not tested; —, samples with cytokine levels below the lower sensitivity of the specific enzyme amplified sensitivity

immunoassay (EASIA) (IL-2 <0-1; IFN-y <0-03; IL-4, <0-03).

was dramatically increased during the invitro culture periods.
However, CD4TCD45RA™ T cells, and not CD4TCD45RO" T
cells, preferentially respond to PHA [37]. Secondly, the growth
rate of CD4TCD45RA™ T cells in IL-2 alone is greater than that of
CD4"CD45RO™ T cells in IL-2 [6], and as shown in this study the
growth rate of PHA-activated adult and newborn CD4TCD45RA™
T cells is faster compared with adult CD4"CD45RO™ T cells
(Fig. 2).

We confirmed that adult CD4TCD45RO™ T cells induce B cell
IgG secretion in a PWM-driven system, whereas neither adult nor
newborn naive CD4TCD45RA™ T cells possess B cell helper
activity (Fig. 3a). Adult CD4TCD45RO™ T cells that were matured
in vitro maintained their capacity to augment PWM-mediated IgG
production, albeit at a lower level of activity (Fig. 3b,c). This
result has been previously noted [37], although the reason is not
understood.

These results support a view that CD45RO phenotype on CD4
T cells is associated with ‘helper’ T cell function. Twelve days
after anti-CD2 activation, 92% of newborn and 46% of adult
CD4"CD45RA™Y T cells expressed the CD45RO antigen, but
despite this phenotypic difference, ‘helper’ activity of the con-
verted cells was equivalent over a wide range of cell concen-
trations. A number of possible explanations arise to explain this
result. First, adult and newborn anti-CD2-activated CD47
CD45RA™ T cells may have expressed comparable phenotypes
after 7 days culture in the PWM-driven ‘helper’ assay system, as
PWM can induce the phenotypic conversion of CD4TCD45RAY T
cells into CD4TCD45RO™ T cells after continuous culture [11].
Second, the adult anti-CD2-preactivated CD4"CD45RA™ T cell
subset (46% CD45RO™), may contain, on a cell to cell basis, more
potent ‘helper’ T cells than their newborn counterparts (92%
CD45RO™). Finally, the expression of a particular CD45 isoform
might not always be associated with a particular function. For
example, Rothstein e al. [9] activated CD4TCD45RA™ T cells
with concanavalin A (Con A), and found that although a proportion
of cells became CD45RA ™ and CD45RO™, this subset retained its
original B cell suppressor activity and did not acquire B cell helper
activity when isolated.

Freshly purified newborn CD4TCD45RA™ T cells did not secrete
IL-2, unlike adult CD4TCD45RA™ T cells that were stimulated
under the same experimental conditions. This lack of IL-2 may
reflect differential sensitivity to the stimuli used or differential
kinetics of cytokine secretion between newborn and adult
CD41TCD45RA™ T cells, as has been previously suggested [35].

These findings indicate that newborn and adult CD4*CD45RA™
naive T cells acquired equivalent CD4"CD45RO™ effector T cell
function after invitro activation, such as B cell helper activity
and polarization into production of Thl-type cytokines. The rapid
conversion of newborn CD4TCD45RA™ T cells into memory
CD41tCD45RO™ T cells demonstrated in this study, may parallel
a fast, efficient response in vivo, which would be advantageous to
the newborn within an otherwise immature immune environment.
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