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Extended Data Fig. 5| Age-associated clonal B cells infiltrate peripheral (GAT), Kidney, Liver, Lung, Mesenteric adipose tissue (MAT), Bone marrow,
tissues. (a) UMAP plots of single-cell RNA-seq from many combined tissues Subcutaneous adipose tissue (SCAT) and spleen. All data was extracted from
across mouse lifespan in months. Data was obtained from Tabula Muris Senis Tabula Muris Senis dataset”. Cell signature scores were performed by UCell and
dataset” (b) ACBC signature enrichment in B-cell populations in amultitude statistical analysis was performed based on Mann Whitney U statistic®.

of tissues such as Brown adipose tissue (BAT), Gonadal Adipose Tissue
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Extended Data Fig. 6 | See next page for caption.
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Extended DataFig. 6 | Increased B cell clonality and enrichment for ABC and corresponding metadata from the Gene Expression Omnibus (GEO) database
ACBC signatures in aged human donors. (a) UMAPs showing ABC, ACBC and (GSE158055). Cells with available BCR sequences (‘BCR single cell sequencing’ ==
Myc targets enrichment across age gradient. (b) UMAPs showing the distribution ‘Yes’) were selected from 19 healthy donors and retained only B cells or cells with
of cellswith ‘no’and ‘yes’ for B cell clonality (c) IgH isotype distributionin ACBC an assigned BCR clone ID.

enriched B cells. Single-cell RNA sequencing data was acquired from* and the
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Extended Data Fig. 7 | Longitudinal analysis reveals B-cell size and

CD21 CD23 B cells as predictors of lifespan, and co-culture experiments
point to their origin. (a) Schematic representation of the longitudinal
experiment. Blood was collected from the tails of C57BL/6 female mice across
seven timepoints for FACS analysis. (b) and (c) changes in blood cell composition
with age starting with 25 mice at 20 months of age, and 11 mice surviving by 31
months of age. (d) c-Myc transcript levels measured by RT-PCR in young (YF) and
old follicular (OF) B cells incubated with i) age-associated B cells (ABC) from old
spleens, ii) immune cells (CD45") from young spleens excluding B cells (yEE), or
i) immune cells (CD45") from old spleens excluding B cells (oEE). Results shown
are from three independent experiments, three biological replicas of micein
two experiments, and four in the third experiment. P-values for all other plots
were calculated with a two-sided Student t-test. Data distribution was assumed
to be normal but this was not formally tested. Follicular and ABC as well as cells

excluding CD19+ cells (EE) were sorted from different spleens to recover enough
cells per replica. (e) Boxplot of log2FC of ABC (darkred) and ACBC (darkblue)
upregulated genes in WT B cells and the same genes in CD22KO GC B cells from
lightzone (LZ, pale red and marine green) and dark zone (DZ, red and cyan) of
CD22KO mice (Supplementary Table 2, PMID: 52943874). Each dot represents
agene from either the ABC or ACBC signature. Wilcoxon non-parametric test
for comparing means of independent samples with the greater alternative,

***+* p-value < 0.0001, *** p-value < 0.005, ** p-value < 0.01, * p-value < 0.05. All
boxplots were plotted with geom_boxplot function grom ggplot2 package in
R.Oneside of the box represents the 25th percentile, the other end of the box
represents the 75th percentile, linein the middle represents median, length of
whiskersis between largest and smallest data points that lay within 1.5 to 3 time
theinterquartile range.
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Extended Data Fig. 8 | Effects of c-Myc deficiency and overexpression on
immune cell composition and premalignant phenotypes of B cells. (a) c-Myc
expression fold change normalized to DNA concentration in B cells, (b) spleen
weight normalized by body weight, and (c) the RNA to DNA concentration ratioin
B cells, (d-f) splenic cell sizes from Myc*”~ mice and their wild type (Wt) siblings.
(g) Cell composition ofimmune cells (CD45") and B-cell populations (h, i) in the
spleens of old Wt and Myc"~ mice, gated as in Extended Data Fig. 1f,g. (j) Analysis
of Emu-Myc mice. (k) Total RNA/DNA ratio in FACS-sorted splenic B cells from
non-carrier (NC) controls and Emu-Myc mice. n =3 mice in each Wt and Eu-Myc
groups, Eu-Myc points are a mixture of regular-sized B cells and enlarged B cells
summing up to two samples per mouse. (I) Mean size of Band T cells measured
by FACS in the spleens of NC and Emu-Myc mice. (m) Mean cell size of B-cell
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populations measured by FACS in the bone marrow of NC and Emu-Myc mice.
(n) Ig diversity (chaoE_mean) of splenic B cells from NC and Emu-Myc mice,
calculated from RNA-seq data using mixcr and VDJtools software, n =3 mice in
each Wtand Eu-Myc groups, Eu-Myc points are a mixture of regular-sized B cells
and enlarged B cells summing up to two samples per mouse. All boxplots were
plotted with geom_boxplot function grom ggplot2 package in R. One side of
the box represents the 25th percentile, the other end of the box represents the
75th percentile and represent interquartile range, line in the middle of the box
represents median, length of whiskers is between largest and smallest data points
thatlay within 1.5 to 3 times the interquartile range. All p-values were calculated
using one-sided T-test. Each dot is a mouse unless specified otherwise.
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