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Supplementary Fig. 1 Detection of germinal centre B cells in influenza infected mice, related to Fig.1
(a-c) Detection of X31 hemagglutinin (X31-HA) specific B cells. (a) Construct design for HA probe. Y114F
mutation (equivalent to YO98F in other strains) to reduce sialic acid binding, thrombin cleavage site (TCS),
Foldon domain, BirA biotinylating site, and 6xHis-tag tag to allow purification. (b) Representative FACS
plots displaying HA staining (Biotinylated) of GC B cells from mediastinal LN of X31 and PR8-infected mice
at day 8 post infection, (c) enumerated for multiple mice. Each circle represents one mouse. (d) FACS
gating strategy for sorting lung CD69* HA* BRM cells for RNA-seq analysis and to quantify lung PCs and
BRM cells. Figure shows representative FACS plots of lungs from infected BAT chimeras > 6 weeks post
infection with X31 influenza. Mice were in vivo labelled with anti-CD45 (i.v. CD45) 4 mins before tissue
collection. Plots are pre-gated on live cells. The gate used for sorting of HA* CD69* BRM cells is highlighted
in red. (e) Dendrogram and symmetrical heatmap visualisation of bulk RNA-seq correlation matrix showing
inter-sample Spearman coefficients (r_s) between naive, and memory B cells derived from the spleen
(Spl.mem) and lung (Lung.mem). Scale bar represents the range of the correlation coefficients displayed.
(f) Snapshots from videos of live explant BAT mice during the memory phase (42 days post primary infec-
tion) acquired with TPLSM. White dotted line outlines iBALT-like structures. Blue dotted line delineates clus-
ter of PCs. Example 1 shows an iBALT-like structure containing tdTomato*mVenus- cells with no PCs.
Example 2 shows an iBALT-like structure containing tdTomato*mVenus- cells surrounded by PCs. In both
examples, a PC cluster containing primarily tdTomato*'mVenus* PCs is present adjacent to the iBALT-like
structure. In each example, snapshots of cell distribution (left) and tracks of migrating cells (right) are
shown. (g) Confocal microscopy of lungs from BAT mice stained with anti-GL7 (blue) 42 days post primary
infection.
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Supplementary Fig. 2. FTY720 treatment sequesters memory B cells in SLOs and removes them
from the circulation, related to Fig.2

AIDC* Rosa26-°"EYF" mice were infected with influenza. 45 days later, mice were injected in vivo with
anti-CD45 antibodies prior to collection of blood and lung. When administered, FTY720 was injected i.v. 2
days prior to analysis. (a) Representative FACS plots showing abundance of memory/activated B cells
(defined as Live B220* CD38* EYFP*) in blood of FTY720 treated and untreated mice. (b) Memory/activat-
ed B cells (defined as in ‘a’) and naive B cell (defined as Live B220* CD38* YFP-) counts within blood. (c)
Representative FACS plots of lung BRM cells (identified as Live B220* i.v. CD45 CD69* YFP* GL7"). (d)
Summary of lung BRM cell and total lung B cell (Live B220* i.v. CD45") frequencies in FTY720 treated and
untreated animals. Data shows results of one experiment out of 2 performed. Each circle represents one
mouse.
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Supplementary Fig. 3 Visualization and quantification of PC distribution in influenza infected lungs
form BAT mice, related to Fig.3

(a-c) Analysis pipeline for defining infected and uninfected sites and distribution of BRM and PCs within
these sites. (a) An example of an unprocessed image of a tiled static lung section collected by TPLSM, 4
days post rechallenge of BAT mice with CFP-S-Flu. Collagen was captured in the second harmonic channel
(blue). (b) Spatial point patterns, showing CFP infected cell tracking and positioning (black dots, top). The
image was partitioned into sectors, as shown, and the density of CFP* cells within each sector was quanti-
fied to assign it a value as infected or uninfected (bottom). (c) BRM cells and PCs were identified (red and
yellow circles, respectively) and their densities in infected (blue) or uninfected (white) sites was determined.
(d) Distribution of PCs during primary infection. Large tiles of static lung sections from BAT mice imaged
using TPLSM 20 days post primary infection. At this time point, PCs are detected in the lungs, but they are
confined to PC clusters and iBALT-like structures and are not observed within alveoli. Images are repre-
sentative of 3 mice imaged in 3 independent experiments. (e) Frequencies of IgA, IgM and a combination
of IgG1, 1IgG2b and IgG2a[b] (collectively referred to as ‘IgG’) isotypes within the BRM cell subset (defined
as i.v. CD45 B220* GL7- tdTomato* mVenus) in the lung of BAT mice during the memory phase (>6 weeks
post primary infection). (f, g) Numbers (f) and lg isotype frequencies (g) of lung PCs in BAT mice before and
4 days post rechallenge. PCs were defined as i.v. CD45 GL7- tdTomato® mVenus*. Frequencies of IgA, IgM
and IgG (including IgG1, 1IgG2b and IgG2a[b]) within the total PC subset were defined based on intracellular
stain with the indicated Ig isotype. Figure shows pooled results of one from 3 independent experiments
performed. Each circle represents one mouse.
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Supplementary Fig. 4. Validation of approaches to track reactivation of memory B cells in the lung,
related to Fig.5

(a-b) Validation of the CD19" transfer system as an effective approach to track memory, but not naive B cell
reactivation. Experimental outline. To generate mice in which only transferred labelled cells can generate
memory B cell responses, CD19” mice were adoptively transferred with CD19"T AID-Cre'd™mate B cells.
CD19-/- mice without adoptive transfers were used as negative controls (for mice that cannot generate
memory B cells). As a positive control (for mice that are able to generate endogenous memory B cells), we
used CD19"T B cells from AID-Cre'd™ma mice. Animals were infected with influenza virus and 45 days later
were rechallenged s.c. with SRBCs. 8d later draining LNs were collected for analysis of GC B cells. (b) Lefft,
representative FACS plots and gating strategy to identify tdTomato* cells within GC (defined as IgD"* Fas*
GL7* tdTomato*). Plots are pre-gated on B220* live cells. Right, quantification of frequencies of tdTomato*
cells within GC gates. Figure shows results from one experiment from two performed. Each circle repre-
sents one mouse. (c) Validation of anti-CD40L antibody treatment. Mice were infected with X31 influenza
and on d26 started treatment with i.v. anti-CD40L antibodies for 10 days as illustrated in Fig. 5e. Mice were
in vivo labelled with anti-CD45 4 mins prior to collection of lungs. The frequencies of lung GC B cells were
determined by FACS, identified as i.v. CD45 tdTomato* IgD"" Fas* GL7* GC B cells, as indicated. Left,
shown representative plots, pre-gated on B220* i.v. CD45 live cells. Right, quantification of GC B cell
frequencies of i.v. CD45 tdTomato* gate. Figure shows results from one experiment from two performed.
Each circle represents one mouse.
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Supplementary Fig.5. Ablation of alveolar macrophages using CLL and kinetics of serum antibody
saturation in the BAL, related to Fig.6

(a) Cell counts for alveolar macrophages (AM, i.v. CD45-, ex vivo CD45* F4/80* CD11c* CD11b- SiglecF*),
interstitial macrophages (IM, i.v. CD45-, ex vivo CD45* F4/80* CD11c* CD11b* SiglecF-), neutrophil (i.v.
CD45, ex vivo CD45* Ly6G* CD11b"), dendritic cell (i.v. CD45-, ex vivo CD45* F4/80- CD11c") and mono-
cyte (i.v. CD45-, ex vivo CD45* Ly6G- Ly6C*) in total lungs derived from memory mice treated intranasally
with CLL 6 and 3 days prior to tissue collection. Figure shows results of one from three independent experi-
ments performed. (b) Defining the kinetics of i.v. injected antibodies infiltration of the BAL. Top, experimental
set up. Mice were injected i.v. with 250ug anti-hamster antibodies. 1, 6 and 24 hours later, blood and BAL
were collected. The concentrations of hamster IgG in these compartments were determined by ELISA.
Figure shows results of one from two independent experiments performed. Each circle represents one
mouse.
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Supplementary Fig.6 Changes in the cellular landscape of rechallenged mice in the presence and
absence of alveolar macrophages, related to Fig.7

scRNA-seq analysis of lung leukocytes from mice treated as described in Figs. 7a-c. (a) Violin plots show-
ing marker genes for the cell clusters that are conserved between the three experimental conditions. (b)
Heatmap showing the expression of surface proteins by cluster (CITE-seq analysis). (c) Box plots showing
the frequencies of the different cell types by experimental group.
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Supplementary Fig.7 Depletion of alveolar macrophages leads to impaired myeloid cell IFNG
response, related to Fig.7

scRNA-seq analysis of lung leukocytes from mice treated as described in Figs. 7a-c. (a) Dotplots showing
selected Gene Ontology (GO) Biological Processes (BP) that are significantly over-represented in genes
differentially expressed between the CLL treated rechallenge and rechallenge conditions within the cell
types (One sided Fisher’s exact tests; BH adjusted p < 0.05). (b) UMAPs showing the expression of the GO
BP “cellular response to IFNG” geneset in the cells from each of the three conditions (AUCell analysis). (c)
Heatmap showing gPCR expression of the indicated inflammatory chemokine receptors from sorted naive
B cells, splenic memory B cells and lung BRM cells. Data in ¢ represent analysis of the same experiment
described in Fig. 1b.



