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Characterization of the y® T-cell compartment during infancy reveals clear
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ABSTRACT

v6 T-cells are unconventional T-cells that function on the border of innate and adaptive
immunity. They are suggested to play important roles in neonatal and infant immunity,
although their phenotype and function are not fully characterized in early childhood.

We aimed to investigate y6 T-cells in relation to age, prematurity, and CMV infection.
Therefore, we used flow cytometry to characterize the y6 T-cell compartment in cord blood
(CB) and peripheral blood cells from 14-day-, 2-year- and 5-year-old children, as well as in
peripheral blood samples collected at several time points during the first months of life from
extremely premature neonates.

v6 T-cells were phenotypically similar at 2 and 5 years of age, whereas CB was divergent and
showed close proximity to y& T-cells from 14-days-old neonates. Interestingly, 2-year old
children and adults showed comparable Vd2* y6 T-cell functionality towards both microbial
and polyclonal stimulations. Importantly, extreme preterm birth compromised the
frequencies of Vd1* cells and affected the functionality of V&2* y& T-cells shortly after birth. In
addition, CMV infection associated with terminal differentiation of the Vd1* compartment at
2 years of age.

Our results show an adult-like functionality of the yd T-cell compartment already at 2 years of
age. In addition, we demonstrate an altered y6 T-cell phenotype early after birth in extremely
premature neonates, something which possibly could contribute to the enhanced risk for

infections in this vulnerable group of children.
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INTRODUCTION

y0 T-cells are unconventional T-cells, expressing the yd T-cell receptor (TCR) 2. The activation
of yd T-cells is non major-histocompatibility-complex (MHC) restricted and these cells can also
act as antigen presenting cells (APCs), suggesting that yd T-cells act on the border of innate
and adaptive immunity 346, yd T-cells represent 0.5 to 10% of the total circulating
lymphocyte population in human adults 78, These yd T-cells are suggested to play important
roles in neonatal and infant immunity %7°1°,

yO T-cells can be further divided into several subsets, based on their y- and & chain TCR usage.
The most abundant subset in peripheral blood expresses the y-chain variable region 9 (Vy9)
and &-chain variable region 2 (V&2). These Vy9*Vd2* cells are percieved to develop in early life
and to remain relatively stable until old age °'%!2. This yd T-cell subset responds to
phosphoantigens, such as (E)-4-hydroxy-3-methyl-but-2enyl pyrophosphate (HMB-PP),
derived from both Gram negative and positive bacteria. Consequently, this subset is important
in protection against bacterial infections %3,

Other yd T-cell subtypes, of which the majority is VO1*, are associated with mucosal immunity
but can also be found in the periphery 33, Current knowledge suggests that VO1* yo T-cells
develop towards the end of gestation and decrease in frequency towards adulthood °%*.
Besides absence of consensus on the activating ligands, cytomegalovirus (CMV) infection has
shown to influence this subtype, both during adulthood as well as in utero 11>1617,1819 |n
addition, mucosal Vd1* yd T-cells might play a role in regulating IgE-mediated allergies, where
they are believed to recognize allergens presented by CD1* dendritic cells *3:2°,

Several reports describe yd T-cells during gestation and adulthood, whereas these cells are
not fully characterized during early childhood. However, a recent study analyzed the
association between nongenetic factors and a broad range of immune dynamics in early
childhood and found that CMV and prematurity associated with an altered yd T-cell
compartment during childhood 2!. But how age and prematurity connect with the yo T-cell
compartment during the first weeks and months of life, also considering differentiation and
functionality, is not known. Therefore we investigated the phenotype and function of the Vd1*
and V&2* yd T-cell subsets, using samples from cord blood (CB), and peripheral blood samples
of 14-days-old neonates, 2- and 5-year-old children as well as from the first months of life

from extremely preterm neonates.



78
79
80
81
82
83

The results show that CB yd T-cells closely mimic the phenotype present during the first weeks
of life and that there are clear effects of preterm birth on the neonatal yd T-cell compartment.
We further demonstrate that the yd T-cell compartment in 2-year-old children is both
phenotypically and functionally mature and is clearly influenced by CMV serostatus. Together,
our results enhance our understanding of yd T-cell immunity at young age and potentially of

childhood immune protection.
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RESULTS

2-year-old children possess a mature yd T-cell compartment

First, the peripheral yd T-cell pool was investigated in CBMCs (called CB in figures) and PBMCs
derived from 2- and 5-year-old children. The frequencies of yd T-cells (Figure 1a), Vo1* y6 T-
cells (Figure 1b), and V&2* y& T-cells among CD3+ cells (Figure 1c) were strikingly similar at 2
and 5 years of age, which was also reflected in an equal VO1* over V32" ratio (Figure 1d). In
contrast, besides the near absence of Vd2* yd T-cells in CB (Figure 1c), CB possessed elevated
frequencies of VO1Vd2~ cells as compared to blood samples from both the 2- and 5-year-old
children (Figure 1e). Moreover, 2- and 5-year-old children showed similar frequencies of Vy9
expressing cells, both within the total CD3* compartment, as well as among the Vd1* and V&2*
yO T-cell subsets, which clearly deviated in CB (Figure 1f, g, and h).

2- and 5- year-old children possessed a significantly lower frequency of cells expressing the
differentiation markers CD27 and CD28 in both the Vd1* (Figure 2a, b, and c) and Vd2* (Figure
2d, e, and f) compartments as compared to CB, indicating a clear differentiation of these cells
already at 2 years of age. In order to verify whether this differentiation of the V&2* subset was
associated with the acquisition of a functional response, we verified the IFNy production after
stimulation with either a microbial (HMB-PP) or a polyclonal (CD3:CD28 beads) activator. The
VO2* subset at 2 years of age showed an equal frequency of IFNy* cells as adult Vd2* cells upon

both types of stimulations (Figure 2g and h).

The yd T-cell population is functionally compromised during the early neonatal period

Based on the notable differences in yd T-cell subsets between CBMCs and PBMCs from 2-year-
old children, we extended our analysis with PBMCs from 14-day-old neonates. The PCA
analysis (Figure 3a) revealed that the yd T-cell compartment in 14-day-old neonates (blue) was
closely related to that of CB (red). The yd T-cells from 14-day-old neonates and 2-year-old
children (yellow) were clearly separated, which was mostly based on higher frequencies of
Vd2* yd T-cells in the 2-year-old children. Importantly, although stimulation with HMB-PP
enhanced the percentage of IFNy*Vd2* cells in the 14-day-old neonates, the response was
significantly lower compared to that at 2 years of age (Figure 3b). Interestingly, TCR-mediated

stimulation with CD3:CD28 beads induced a robust IFNy response in the Vd2* yd T-cells from
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14-day-old neonates, a response that was statistically higher compared to the 2-year-old

children (Figure 3c).

VO T-cells are significantly affected by prematurity

We next investigated the effect of prematurity on the yd T-cell composition and functionality
shortly after birth. CBMCs and PBMCs (collected 14 days, 28 days, and at a timepoint
corresponding to postmenstrual week 36) from premature extremely low gestational age
neonates (ELGAN) with extremely low birthweight (ELBW), reffered to as PT (preterm).
Premature birth significantly affected the frequencies of Vd1*yd T-cells (Figure 4a), whereas
the frequencies of V32* yd T-cells (Figure 4b) and Vd1Vd2~ yd T-cells (Figure 4c) were similar
to the fullterm 14-day-old neonates. Furthermore, the frequency of V&1* yd T-cells was
significantly lower in the PT CB samples (Figure 4d), whereas a trend to a higher frequency of
V2" yd T-cells was observed (Figure 4e). The VO1* yd T-cell phenotype clearly differed
between the ELGAN/ELBW neonates at postmenstrual week 36 as compared to the 14-day-
old neonates, which was mainly related to a higher expression of CD27 and CD28 (Figure 4g).
Despite similar frequencies of the V&2* cells in ELGAN/ELBW and 14-day-old neonates,
phenotypical differences in the V02 compartment at 14 days after birth were observed (Figure
4h). This difference was mostly explained by lower frequencies of Vd2* cells that express Vy9
(Figure 4i) and Granzyme B (Figure 4j) in the ELGAN/ELBW PT neonates, who converged to
the pattern found in the 14-day-old neonates at the later timepoints. Interestingly, HMB-PP
and CD3:CD28 bead stimulation induced a comparable frequency of IFNy*V&2* cells in the
ELGAN/ELBW PT neonates at postmenstrual week 36 as compared to the 14-day-old neonates
(Figure 4k and I).

CMV infection is associated with a terminal differentiation of the Vd1* vd T-cell compartment

already at 2 years of age

High variation was observed in the yd T-cell compartment at 2 years of age, which was possibly
related to genetical background and/or microbial exposure. We investigated whether
infection with CMV, known to influence Vd1* yd T-cells in adults and fetuses, associated with
the yd T-cell phenotype also at 2 years of age. The children were serotyped and divided as
being either CMV- and CMV+, based on the presence of CMV-specific antibodies. The V&1
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compartment at 2 years of age was increased in frequency (Figure 5a) and showed a different
phenotype (Figure 5b) in CMV infected infants. Specifically, the frequencies of V1 cells with
a terminally differentiated phenotype; CD27°CD28" (Figure 5c), CD27-CD45RA* (Figure 5d),
CD57* (Figure 5e), Granzyme B* (Figure 5f), and CD16* (Figure 5g) were significantly enhanced
in CMV infected children. In contrast, the overall V2 compartment did not diverge between

CMV- and CMV+ children (supplementary figure 3).
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DISCUSSION

Within this study, we demonstrate that 2- and 5-year-old children possess a mature yd T-cell
phenotype, while the yd T-cell compartment in early post-neonatal life (14 days after birth) is
similar to CB. This maturity at 2 years of age is supported by comparable functional responses
of the VO2* compartment as in adults towards both a polyclonal (CD3:CD28 beads) and
bacterial (HMB-PP) stimulation, while at 14 days after birth this functional response appears
to be more restricted. Importantly, we show that extreme preterm birth clearly affects the yd
T-cell phenotype directly after birth, as yd T-cells collected 14 days after birth from preterm
neonates and fullterm neonates display clear phenotypical differences. Finally, we show that

early-life CMV infection associates with a distinct Vd1* yd T-cell phenotype at 2 years of age.

Although numerous studies investigate yd T-cells during adulthood as well as during gestation,
little is known about yd T-cells in early childhood. We show that V&2* yd T-cells from 2-year-
old children and adults are functionally comparable, suggesting mature responses of the Vo2*
compartment towards bacterial infections at 2 years of age %23, which is in agreement with
others 4. Interestingly, VO2* cells were recently found resistant towards senescence at old
age, suggesting a stable phenotype of these cells once the mature state is reached 1. On the
contrary, VO2* cells are present at very low numbers at birth, a finding that is supported by
others 1142223 We were able to show that CB samples do closely relate to peripheral samples
derived 14 days after birth, indicating that CB is a representative sample when studying early
life yO T-cells. This finding could be yd T-cell specific, based on the recent report on CB not
mirroring neonatal immunity for other immune cells 2. Nevertheless, a small enhancement
of the V&2* yd T-cell frequency as well as an increased frequency of these cells expressing the
VY9 chain is observed already 14 days after birth, suggesting a quick start of maturation due
to microbial exposure °12%4, These V&2* yd T-cells at 14 days after birth show a developed
capacity to produce IFNy after a TCR-mediated stimulation, while the response towards HMB-

PP is more restricted, possibly indicating an immature response towards bacteria at this age.

Preterm birth clearly affects the yd T-cell phenotype 14 days after birth and possibly suggests
that these cells mature towards the end of full term gestation. This immature VO2* phenotype

in ELGAN/ELBW neonates might contribute to the higher bacterial infection burden in these



183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213

vulnerable neonates 2> and align with earlier findings that immune cell immaturity is linked to
prematurity 2627, Subsequently, it is of interest to investigate these Vd2* yd T-cells in a
longitudinal manner in a larger cohort of preterm neonates. We demonstrate reduced
frequencies of V&1* yd T-cells after extreme preterm birth, both shortly (14 days) after birth
as well as at the timepoint equal to postmenstrual week 36. Notwithstanding, the Vd1*
frequency tend to increase over time in the preterm neonates, indicating post-gestational
maturation of this compartment. These results are in agreement with findings of Vermijlen et
al.?, showing sharp increases of Vd1* cells towards the end of full term gestation, whereas
frequencies were low in gestational week 20-30, the gestational age window of our extreme

preterm neonates.

Interestingly, CB samples and samples from 14-day-old neonatals possess relatively high
frequencies of VO17Vd2~ yd T-cells as compared to all other age groups. These cells might be
classified as V&3* or VO5* and frequencies of these cells are known to decline with increasing

age, which might be due to homing to mucosal sites %23,

Finally, our results indicate that skewing of a large part of the VO1* compartment towards a
terminal differentiated, including high cytotoxic potential, phenotype is associated with CMV
infection already at 2 years of age, which is similar to what has been reported for yd T-cells in
adults 111728 and older children 2°. Our results indicate that CMV infection in children affects
the yO T-cells in a similar manner as to what is known about af3 T-cells 33! and indicate strong
anti-viral activity of yd T-cells already at the age of 2 years. Unfortunately, we are not able to
determine functional CMV specific responses, since the ligands of CMV responsive VO1* cells
are unknown stress factors secreted by CMV infected cells and consequently hard to mimic in
vitro 1>1828 |n addition, our study is not powered to determine effects of CMV infection in the
(preterm) neonates, which would be of interest regarding results of Vermijlen et al., showing
clear effects of in utero CMV infection on the fetal Vd1* yd T-cell composition 32. Moreover, it
would be valuable to determine the associations of Epstein-Barr virus (EBV), another potent
herpesvirus, with the V31* yd T-cell phenotype 333*. Moreover, future work could study CMV
mediated effects on VO1* yd T-cells in relation to clinical outcomes, such as infection burden

and allergy development during early childhood 320,
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In conclusion, we provide unique insights in the yd T-cell phenotype and function at several
timepoints during early childhood. The yd T-cell compartment of preterm infants is clearly
affected 14 days after birth but becomes rapidly functional within a few months. Moreover,
the yd T-cell compartment shows maturity at 2 years of age, including comparable
functionality to the Vd2* yd T-cells as in adults, both in functional responses of the Vd2*
subtype, as well as the effects of CMV infection on the V&1* subtype. These results contribute
to a better understanding of yd T-cell immunity in early life, which is important for our

knowledge on immune function and protection against infections at young age.
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METHODS

Cohort material

Cord blood mononuclear cells (CBMCs) and peripheral blood mononuclear cells (PBMCs) from
different cohorts were combined in this study.

CBMCs (n=19) (called CB in figures) and PBMCs from 2-year-old (n=52) and 5-year-old (n=16)
children were randomly chosen from a prospective birth cohort, as described elsewhere 3°. All
children were born at term between 1997 and 2000 in the Stockholm area and had birth
weights within the normal range. This cohort was recruited at the Sachs’ Children’s Hospital
and the study was approved by the Human Ethics Committee at Huddinge University Hospital,
Stockholm (Dnr. 75/97, 33/02). All parent provided informed consent.

Moreover, CBMCs and PBMCs were used from a prospective, randomized-controlled, multi-
center trial; PROPEL (Prophylactic Probiotics to Extremely Low Birth Weight Premature
Infants). The study was executed in 10 neonatal units between 2012 and 2015 in the region of
Stockholm and Linkdping and is described in detail elsewhere 3°. The study was approved by
the Ethics Committee for Human Research in Linkoping (Dnr 2012/28-31, Dnr 2012/433-32).
In short, infants were eligible for participation between gestational week 23+0 and 27+6 and
with a birthweight less than 1000g. CBMCs (n=4) and PBMCs from several timepoints after
birth were used: 14 days (14d) (n=4), 28 days (28d) (n=3), and at post menstrual week 36 (w36)
(n=10) (all reffered to as preterm (PT)). In addition, PBMCs from full term born children were
collected 14 days after birth (n=10) (reffered to as 14-day-old neonates).

Adult PBMCs (n=10) were collected from healthy volunteers, which was approved by the
Regional Ethics Committee at Karolinska Institute, Stockholm, Sweden (Dnr. 04-106/1
2014/2052-32). For all human material, the use of the samples was performed in accordance

with GDPR and the correct explicit authorizations were obtained.

Cord and peripheral blood mononuclear cell isolation

Cord and peripheral blood was collected in collection tubes containing heparin (BD
Biosciences Pharmingen, San Jose, California). CBMCs and PBMCs were isolated with gradient
separation using Ficoll-Hypaque (GE Healthcare Bio-sciences AB, Uppsala, Sweden). The cells
were washed using RPMI-1640 (GE Healthcare Life Sciences, Hyclone laboratories, Utah, USA)
and thereafter frozen in freezing media containing 40% RPMI-1640, 50% FCS and 10%

11
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dimethyl sulphoxide (DMSO) (all Sigma Aldrich, St Louis, Missouri, USA) and stored in liquid

nitrogen until further use.

Processing and In vitro stimulation of PBMCs

Frozen CBMCs and PBMCs were thawed and washed with RPMI-1640 supplemented with 20
mM HEPES (GE Healthcare Life Sciences). The cells were counted and viability was assessed
with Trypan Blue staining, only cells with sufficient viability were used for the functional
assays. Subsequently, the cells were resuspended in a concentration of 10° cells/mL in cell
culture medium, consisting of RPMI-1640 supplemented with 20 mM HEPES, 100 U mL?
penicillin, 100 ug mL*? streptomycin, 2 mM L-glutamate (2 mM) (all GE Healthcare Life
Sciences), and 10% heat-inactivated FCS (Sigma Aldrich). The cells were either rested for a
minimum of one hour before basal phenotypic staining, or stimulated for 24 hours with 40 ng
mL?! (E)-4-hydroxy-3-methyl-but-2-enyl pyrophosphate (HMB-PP) (Sigma Aldrich) or
Dynabeads™ Human T-activator CD3:CD28 (Thermo Fisher Scientific, Waltham,
Massachusetts, USA) at a 2:1 cell:bead ratio at 37°C and 5% CO; in a flat-bottomed 48 well
plate (Costar, Cambridge, UK). Brefeldin A (BD Biosciences, San Jose, CA, USA) was added

during the last 4 hours of incubation.

Flow cytometric analysis

The cells were washed with PBS and stained with live/dead FVS780 (BD Biosciences) in PBS,
followed by a blocking step with 10% human serum in FACS wash buffer containing PBS, 0.1%
BSA (Roche diagnostics GMBH, Mannheim, Germany), and 2mM EDTA (Invitrogen, Grand
Island, NY). Subsequently, the cells were surface stained with the following antibodies in FACS
wash buffer: CD3-BV510 (Clone: UCHT-1), Vd2-APC (Clone: B6) (both Biolegend, San Diego,
CA), and VO1-PE-Cy7 (Beckman Coulter, Brea, CA) together with several combinations of the
following antibodies: Panyd TCR-FITC (Clone: Immu510), Vy9-FITC (both Beckman Coulter),
CD27-PE (Clone: M-T271), CD45RA-FITC (Clone: H1100), CD158b/j-PE (Clone: DX27) (all
Biolegend), CD28-BV421 (Clone: CD28.2), CD57-FITC (Clone: NK-1) or CD16-BV421 (Clone:
3G8) (BD Biosciences). After surface staining, cells were either washed and fixed with 4% PFA
before analysis or treated with the Intracellular staining fixation kit (Biolegend) according to
the manufacturers’ instructions. The cells were intracellularly blocked with 10% human serum

and stained with Perforin-FITC (Clone: B-D48) (Biolegend) and GranzymeB-V450 (Clone: GB-

12
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11) (BD Biosciences) in intracellular staining perm/wash buffer (Biolegend). HMB-PP and
CD3:CD28 beads stimulated cells were intracellularly stained with IFNy-PerCP Cy5.5 (Clone:
B27) (BD Biosciences). The data was acquired with a Facs Verse in combination with the Facs
Suite software (BD Biosciences). Fluorescence-minus-one (FMO) and isotype controls were

used for gating. Example gating strategies are provided in supplementary figure 1 and 2.

Detection of CMV infection status

CMV infection status was based on the presence of CMV IgG antibodies in plasma samples.

These 1gG antibodies were determined with an in-house CMV-IgG ELISA described elsewhere

37

Statistical analysis

All data was checked for normality distribution before statistical analysis. In all graphs, the
median with 95% Cl is displayed. Three or more different age groups were compared with the
Kruskal-Wallis test followed by the Dunn’s multiple comparisons test. The unstimulated (US)
and HMB-PP or CD3:CD28 beads stimulated samples were compared with the Wilcoxon
matched-pairs signed rank test. Two different age groups or the CMV- and CMV+ groups were
compared with the Mann-Whitney U test. A P-value < 0.05 was considered significant.
Significances are indicated with: *P<0.05, **P<0.01, ***P < 0.001, ****P < 0.0001. For these
analysis, GraphPad Prism V7 was used.

The principal components analyses (PCA) were performed using SPSS V25 and GraphPad Prism
V7. Different combinations of cell subset frequencies were used in this analysis, as mentioned
in the figure legends. The data was reduced into two principal components, of which the
amount of variance in the data that is explained by the component is mentioned as a
percentage on the axes. Also, the total variance in the data that is explained by the two
principal components combined is indicated in the graphs. The validity of the PCA was checked
with the Kaiser-Meyer-Olkin Measure of Sampling Adequacy and the Bartlett’s Test of
Sphericity. Subset frequencies that explained most variation, including the direction of the
relation, were indicated with arrows in the plots. Different age groups are indicated with

different colors, as explained in the figure legends.

13
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Figure legends

Figure 1. The frequency of yd T-cell subsets in CB and PBMCs from 2- and 5-year-old
children.

(a) The frequencies of PanydTCR* cells among CD3* cells in CBMCs (CB) (n=19) and PBMCs
from 2-year-old (2y) (n=52) and 5-year-old (5y) (n=16) children. The frequencies of
VO1*PanydTCR* cells among CD3+ cells (b), VO2*PanydTCR* cells among CD3* cells (c), the
VO1*PanydTCR*/ Vd2*PanydTCR* cell ratio (d), VO1'Vd2™ cells among PanydTCR* cells (e), Vy9*
cells among CD3* cells (f), Vy9* cells among Vd1* cells (g), and Vy9* cells among Vd2* cells (h)
in CB (n=12), and in PBMCs from 2- (n=28) and 5- (n=16) year-old children.

Figure 2. The differentiation and functionality of yd T-cells in CB and PBMCs from 2- and 5-
year-old children.

The frequencies of CD27" cells among V31" cells (a), CD28* cells among Vd1* cells (b), and
CD27CD28 cells among Vd1* cells (c). The frequencies of CD27* cells among V&2* cells (d),
CD28* cells among V&2* cells (e), and CD27-CD28 cells among Vd2* cells (f) in CB (n=12), and
PBMCs from 2-(n=28) and 5-(n=16) year-old children. The frequency of IFNy* cells among
V2* cells after 24-hour stimulation with HMB-PP (g) or CD3:CD28 beads (h) in PBMCs from

2-year-old children (n=13 and n=6 respectively) and adults (n=10 and n=7 respectively).

Figure 3. The yd T-cell compartment in PBMCs from 14-days-old neonates.

(a) Principal component analysis (PCA) comparing the yd T-cell phenotype of CB (red)(n=12),
14-day-old neonates (blue)(n=10), and 2-year-old children (yellow)(n=17). The total
frequencies of PanydTCR* cells among CD3" cells as well as the frequencies of
V&2*PanydTCR* cells among CD3* cells, VO1*PanydTCR* cells among CD3* cells and Vo1 V&2
cells among PanydTCR* cells were included in the PCA analysis. The frequency of IFNy* cells
among V32" cells after 24-hour stimulation with HMB-PP (b) or CD3:CD28 beads (c) between
the 14-day-old neonates (n=8 and n=5 respectively) and 2-year-old children (n=13 and n=10

respectively).
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Figure 4. The yd T-cell phenotype and function in preterm neonates.

The frequencies of VO1*PanydTCR* cells among CD3* cells (a), VO2*PanydTCR* cells among
CD3* cells (b) and V31'Vd2 cells among PanydTCR* cells (c) in 14-day-old full term neonates (
14d, n=10) and preterm (PT) neonates at different timepoints after birth (CB (n=4), 14 days
(14d) (n=4), 28 days (28d) (n=3), and at post menstrual age week 36 (36w) (n=10)).

The frequencies of VO1*PanydTCR* cells among CD3* cells (d), V&2*PanydTCR* cells among
CD3* cells (e), and VO1'Vd2 cells among PanydTCR* cells (f) in CB samples from preterm (CB
PT, n=4) and fullterm CB samples (CB, n=12).

(g) PCA analysis comparing the V&1 phenotype between the full term 14-day-old neonates
(14-day-old, blue) and preterm neonates at postmenstrual week 36 (PT 36 weeks, yellow).
The analysis includes the frequencies of CD27*, CD28*, CD161*, GrzB*, perforin* and Vy9*
cells among Vd1* cells. (h) PCA analysis comparing the VO2 phenotype between the 14-day-
old neonates (blue), and preterm (PT) newborns at 14 days (red), 28 days (green), and
postmenstrual week 36 (yellow). The analysis includes the frequencies of CD28*, CD27*,
CD27:CD28, CD161*, GrzB*, and Vy9* cells among V32" cells.

The frequencies of Vy9* cells among Vd2* cells (i), and Granzyme B (GrzB*) among Vd2*cells
(j) between 14-day-old neonates (n=10) and preterm (PT) neonates at different timepoints
after birth (14 days (14d) (n=4), 28 days (28d) (n=3), and at post menstrual age week 36
(36w) (n=10)).

The frequency of IFNY* cells among V&2* cells after 24-hour stimulation with HMB-PP (k) or
CD3:CD28 beads (l) in the 14-day-old neonates (n=8 and n=5 respectively) and the preterm

neonates at postmenstrual week 36 (PT 36 weeks) (n=4 and n=4 respectively).

Figure 5. The V&1 phenotype in CMV infected and non-infected 2-year-old children.

(a) The frequency of V&1* cells among CD3* cells in CMV- (n=17) and CMV+ (n=15) 2-year-old
children. (b) PCA analysis of the V&1 phenotype comparing CB (red)(n=7), CMV negative
(CMV-, yellow) (n=12), and CMV infected (CMV+, blue) (n=10) 2-year-old children. The
frequencies of CD28*, CD27*, CD161*, CD27°CD28°, CD27'CD45RA*, CD57*, GrzB*, CD16",
perforin*, CD158b*, and CD45RA* cells among the V31* cells are included in the analysis.

The frequency of CD27°CD28 (c), CD27-CD45RA"* (d), CD57* (e), GrzB* (f), and CD16* (g) cells
among Vd1* cells in CMV- (n=17) and CMV+ (n=15) 2-year-old children.
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