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Supplementary figure 1 (related to figure 1). E. muris infection induces a robust
PB response in the absence of a GC reaction. (A-C) Weight (A), Bacterial burden
(B) and (C) Percentage of PNA+ GC B cells in spleen (blue) and liver (red) over the
course of infection. (D-E) Immunofluorescence staining of cryosections from spleen
(D) and liver (E) of naïve mice for B cells and T cell markers. Scale bars represent
100μm in D and 100 pixels in E. (F) Gating strategy for B cell blasts and PB. Data are
representative of at least two independent experiments and in (A-C) data are
represented as mean with SD of groups of at least two mice.
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Supplementary figure 2 (related to figure 1): Tamoxifen-inducible B cell-specific
T-bet deletion increases PB in the spleen. (A) Schematic diagram for T-bet
deletion. The mice were infected with E. muris and treated with 1-2 mg dose of
tamoxifen 3, 5 and 7 days after infection. (B) MFI of T-bet in B cell blasts and PB of T-
bet sufficient (huCD20.TamCre or Tbx21fl/fl) and T-bet deficient mice (huCD20
TamCre Tbx21 fl/fl). (C) Total number of PB and B cell blasts measured by flow
cytometry in the spleen and liver of T-bet sufficient and T-bet deficient mice. (D-I)
Total AFC (D,G), Omp12-specific AFC (E,H) and Omp19-specific AFC (F,I) measured
by ELISpot in the spleen and liver of T-bet sufficient and T-bet deficient mice. Data
are representative of at least two independent experiments and are represented as
mean with SD of groups of at least three mice. **p<0.01, *p<0.05. Statistics for (B)
were done by Mann-Whitney test. Statistics for panels C-I were done by unpaired t-
test.
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Supplementary figure 3 (related to figure 3): E. muris infection induces
proliferation, AID expression, and SHM in splenic and hepatic B cells. (A)
40X images demonstrating EdU-positive IgM PB in spleen at D0 and D10 post
infection. (B) 40X images demonstrating EdU positive B cells in the liver
parenchyma at D0 and D10 post infection. Scale bars represent 20μm. (C-E)
Histogram (C) and quantification of AID in T cells, B cells, B cell blasts and PB
in spleen (D) and liver (E). (F-G) Genealogical trees derived from V region
sequences of B cell clones obtained by laser micro-dissected sections from
spleen (F) (clones 3,18,19) and liver (G) (clones 5,8,12). Diagrams F-G are
organized as described in the legend to figure 3. Data are representative of at
least two independent experiments and in (D,E) data are represented as mean
with SD of groups of at least three mice. . ***p<0.001, ****p<0.0001. Statistics
for panels D and E were done two-way anova.
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Supplementary figure 4 (related to figure 4): Analysis of the BCR repertoire of splenic and
hepatic PB induced by Ehrlichia infection: Analysis of clone size of unmutated, GL branched and
trunk populations in E. muris infected mice and naïve mice by copy number (A) and instances (B).
Distribution of clones with different degrees of selection pressure in CDRs (C,D) and Framework regions
(E,F) of B cell blasts (C,E) and PB (D,F). In each scenario, selection pressure in GL branched was
significantly different than that in the Trunk clones (p<0.05). (G-I) Examples of multi-tiered clonal
lineages that were found in both spleen and liver. Nodes are color coded: those found in both organs are
green, those found in spleen only are blue, those found in liver only are pink, and inferred nodes are
shown in black. The size of a node is proportional to the number of sequences that comprise that node.
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Supplementary figure 5 (related to figure 5): Liver localized MBCs after Ehrlichia
infection. (A) Representative contour plots of CD73+ T-bet+ MBCs unlabeled (top panel) or
CD19-PE labeled (bottom panel) in the blood, liver and spleen after either CD19-PE or PBS
injection. (B) Percentage of CD19-PE-negative, CD19-BUV395 positive cells in the blood,
liver and spleen of mice i.v. injected with PBS or CD19-PE as gated in (A). (C) Number of total
CD73+ T-bet+ MBC in the liver (black bar) and number of CD19-BUV395 positive CD19-PE-
negative CD73+ T-bet+ MBC (grey bar), as gated in (A). (D) CD19 and CD11c staining in
naïve and memory livers at 40X magnification. Scale bars in the first row represent 20μm and
in the second row represent 10μm. CD19 and CD11c double positive cells are marked by
white arrows. 100 cells (1 CD19+ CD11c+, 64 CD19+, 17 CD11c+) were counted from 20 fields
from the liver parenchyma of 3 naïve mice and 371 cells (29 CD19+ CD11c+, 186 CD19+, 156
CD11c+) were counted from 53 fields from the liver parenchyma of 4 memory mice. (E)
Percentage of CD11c positive, CD19 positive and CD19 and CD11c double positive cells out
of the total number of cells counted in the liver parenchyma of naïve and memory mice. (F)
Average cells per each field in the liver parenchyma of naïve and memory mice. Data are
represented as mean of groups of at least three mice. Chi-square analysis comparing the
numbers of CD19+ and CD19+ CD11c+ B cells from naïve and memory groups had a p-value
of <0.0024.
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Supplementary figure 6 (related to figure 6). Examples of MBC clonal lineages
induced by Ehrlichia infection (A-C) Examples of a multi-tiered clonal lineages among
MBC that were found in: both spleen and liver (A), mostly liver (B) and mostly spleen (C).
Nodes are color coded: those found in both organs are green, those found in spleen only
are blue, those found in liver only are pink, and inferred nodes are shown in black. The
size of a node is proportional to the number of sequences that comprise that node. Boxed
areas show enlargement of representative parts of the clones.
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Supplementary figure 7 (related to figure 6). Comparison of splenic and hepatic MBC
subset gene expression: (A) Gating based on CD11b and CD11c expression on CD73
positive MBC from the spleen that was used to sort DN and DP MBC subsets of cells for
RNA-seq analysis. (B) Heat map of 730 differentially expressed genes in splenic and hepatic
MBC populations with an FDR of <0.01 and >2-fold difference. (C-D) Representative
histogram (C) and quantification (D) of CD69 MFI in splenic and hepatic MBC during acute
Ehrlichia infection. (E-F) RNA-seq data were used to construct gene set enrichment plots
illustrating genes differentially expressed in the DP subset compared with the DN subset (n =
3 per group) for spleen (E) and liver (F) with respect to a known set of genes that are
differentially expressed in CD11c-positive MBC induced during Ehrlichia infection (Winslow et
al., 2017). (G-J) RNA-seq data were used to construct gene set enrichment plots illustrating
genes differentially expressed in DP or DN subsets compared with naïve B cells from a
previously published microarray dataset (Barnett et al., 2016) (n = 3 per group) for liver DP
(G), liver DN (H), spleen DP (I) and spleen DN (J) with respect to a known set of genes
differentially expressed in nitrophenol-induced MBC (data not shown). Data in A, C, and D are
representative of at least two independent experiments and are represented as mean with SD
of groups of at least three mice. *p<0.05. Statistics for panel D were by two-way ANOVA.
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Table S1: LCM clone characteristics (related to figure 3): CDR3 sequence, Vh gene,
total number of sequences and number of unique sequences from microdissections of
spleen or liver sections from which sequences were obtained.

Micro-
dissectio

n Clone # Organ CDR3 AA Vh usage

Number 
of unique 
sequence

s

Total 
sequenc

es
1 1 Spleen CAKVPYYFDYW IGHV1-81*01 F 2 9
1 2 Spleen CARRSGGAYW IGHV1-67*01 P 1 4
2 3 Spleen CARHGDGDYFDYW IGHV1-81*01 F 3 3

2 4 Spleen CARGDYDPYWYFDVW IGHV1-81*01 F 1 7

3 5 Liver CARHEDLLRYAMDYW IGHV1-62-2*01 F 2 4
4 6 Liver CAREGGFAYW IGHV1-37*01 F 1 14
5 7 Liver CARGYDGYFDYW IGHV14-3*01 F 1 9
6 8 Liver CARSDYGNYFDYW IGHV1-56*01 F 2 18

7 9 Liver CARSNWDDRGFDYW IGHV1-80*01 F 1 16

8 10 Liver CARREGAQVPLFAYW IGHV1-81*01 F 3 17
8 11 Liver CARYYYGRDYFDYW IGHV1-82*01 F 1 2
9 12 Liver CASTGPSSAWFAYW IGHV14-3*01 F 2 4
10 13 Liver CARYYSNYYAMDYW IGHV1-9*01 F 1 8

11 14 Liver CARSGGWLLQAMDYW IGHV1-42*01 F 1 14

12 15 Spleen CARGGPYGYHDASYAMDYW IGHV1-7*01 F 1 4
12 16 Spleen CARTGTGYYAMDYW IGHV14-3*01 F 1 3

13 17 Spleen CARPRAIYYGNSGFAYW IGHV1-80*01 F 1 2
14 18 Spleen CAPDSSGYGYW IGHV14-3*01 F 2 2
14 19 Spleen CARGWSCDYW IGHV14-3*01 F 3 3

15 20 Spleen CARAPSYYGSSHWYFDVW IGHV1-4*01 F 1 3
16 21 Spleen CARRGITTVFDYW IGHV1-47*01 F 1 3
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Table S2: Differentially expressed genes in hepatic and splenic MBC subsets
(related to figure 6) List of 730 genes that were differentially and significantly
expressed in splenic and hepatic MBC subsets with an FDR of <0.01 and >2-fold
difference in any pairwise comparison among the four populations.


