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Background
Seasonal influenza vaccine responses are dependent on a
specialised subset of CD4+ T-cells; CXCR5+ circulating T-follicular
helper cells (cTFH)1. The function of cTFH may be compromised by
HIV infection. Investigations of potential biomarkers for HIV
integration have identified rare CD4+ T-cells highly expressing the Fc
gamma receptor (FcgR) CD32 with unknown function2.

We hypothesised that CD32 is upregulated on cTFH in response to
inactivated influenza vaccine and used unsupervised computer
algorithms to explore the cellular relationships arising.

Conclusions 
Circulating CD4+CXCR5+ T-cells fell into three related populations
in men living with HIV infection and healthcare control subjects
immunised with inactivated quadrivalent influenza vaccine.

A parent population of CD4+CXCR5+cTFH cells gave rise to a
subset of vaccine-responsive cTFH that upregulated the FcgR
CD32 at Day 7 post immunisation.

A rare subset of circulating CD4+CXCR5hiCD32hi T-cells, which
maintained consistent frequency after vaccination with QIV, were
observed irrespective of HIV infection.

Methods
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Results 1. CD4+CXCR5+ T-cell Subsets With Variable 
Expression of the Fc Gamma Receptor (FcgR) CD32
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Figure 4. Representative spanning-tree progression analysis of density-normalised events (SPADE),
showing a branched hierarchy of clustered nodes of CD4+ T-cells corresponding to P1, 2 and 3 from
all participants. Node colour indicates relative expression of CXCR5 from low (green) to high (red).
Node size indicates relative frequency. Consistently, a central memory CXCR5mid node (purple loop)
gave rise to a CXCR5hiCD32hi node (red loop), unaffected in frequency or activation by QIV and two
vaccine-inducible activated ICOS+PD-1+CD38+CXCR3+CXCR5+CD32mid/hi nodes (blue loop).

Figure 3. Frequency of CD4+CXCR5+ T-cell t-SNE subsets pre and post QIV. P1
(CXCR5hiCD32hi) and P3 (CXCR5midCD32lo/mid) frequency was constant but P2
(CXCR5lo/mid CD32lo/mid) was more frequent at Day 7 post QIV (p=0.0261); p values
calculated with Friedman's Test.

Figure 1. Phenotypic 
characterisation of CXCR5 
expressing CD4+T-cell subsets using 
t-SNE. Panels show heat maps of 
relative marker expression. Scale 
above each panel, indicates low 
(blue) and high (red) expression. 
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Table 1. Relative Expression of CD4+CXCR5+ T-cell Subsets 
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Figure 2. CXCR5+PD-1+CD32+CD4+ T-
cell frequency pre and post QIV. Data 
analysed using 2D gating and 
Friedman's test.

Results 3. Diversity in CD4+CXCR5+ T-cell Responses

Results 4. Functional Hierarchy of CD4+CXCR5+ T-cell Subsets


