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There is growing evidence for an inherited basis of susceptibility to childhood acute lymphoblastic leukemia. Genome-
wide association studies by us and others have identified non-coding acute lymphoblastic leukemia risk variants at the
ARID5B gene locus, but the molecular mechanisms linking ARID5B to normal and malignant hematopoiesis remain largely
unknown. Using a Vavi-driven transgenic mouse model, we characterized the role of Arid5b in hematopoiesis in vivo.
Arid5b overexpression resulted in a dramatic reduction in the proportion of circulating B cells, immature, and mature B-
cell fractions in the peripheral blood and the bone marrow, and also a decrease of follicular B cells in the spleen. There
were significant defects in B-cell activation upon Arid5b overexpression in vitro with hyperactivation of B-cell receptor
signaling at baseline. In addition, increased mitochondrial oxygen consumption rate of naive or stimulated B cells of
Arid5b-overexpressing mice was observed, compared to the rate of wild-type counterparts. Taken together, our results
indicate that ARID5B may play an important role in B-cell development and function.

Introduction

Acute lymphoblastic leukemia (ALL) is the most common
cancer in children, with an incidence peaking between 3
and 5 years of age.'? Its early onset suggested a possible
role of inherited genetic variations in susceptibility to ALL,?
a possibility which is also supported by studies in monozy-
gotic twins with concordant ALL.*® Moreover, recent ef-
forts by us and others in genome-wide association studies
have provided unequivocal evidence for the genetic basis
of ALL susceptibility, with more than 20 risk loci having
been identified.”” Among them, ARID5B consistently ex-
hibits the strongest association signal across racial and
ethnic groups,®?'® with the risk variants specifically pre-
disposing children to high-hyperdiploid ALL, in an age-re-
lated fashion. There is also emerging evidence that these
non-coding variants can directly influence ARID5B tran-
scription in cis.?® By contrast, there has been a particular
paucity of studies investigating the functions of ARID5B in
hematopoiesis and how it influences B-cell biology.

ARID5B belongs to the AT rich interaction domain (ARID)
protein family consisting of 15 members and characterized

by a shared DNA-binding ARID domain.?"?* Shortly after the
identification of the ARID5B gene, its in vivo expression was
characterized.” A broad biological function of Arid5b has
been indicated by its wide expression in adult organs in-
cluding lung, small intestine, kidney, muscle, heart, and
brain. In the same study, consequences of silencing Arid5b
were also investigated. Deficiency of Arid5b led to smaller
body size and leanness at birth and reduced growth rate
after birth. In the hematopoietic compartment, Arid5b~-
mice exhibited a range of transient defects in lymphocyte
development, including reduction of cellularity in bone
marrow, thymus, and spleen, and significant decreases in
early T- and B-cell progenitors in the bone marrow of 3-
week-old mice, while most of these abnormalities dis-
appeared at 6 weeks old.?® The leanness phenotype of the
Arid5b~7- mouse was confirmed in another mouse model
presenting with severely less brown adipose at birth,
which could not be rescued by high-fat diets directly and
is therefore implicated in adipogenesis.?® The nuclear lo-
calization and superior binding affinity of ARID5B to the
A/T-rich consensus sequence (AATA[C/T])**?" point to a po-
tential function as a transcription factor. Indeed, by form-
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ing a complex with PHF2, ARID5B can regulate glucose me-
tabolism by activating the expression of PEPCK and G6PC
in hepatocytes.?® In natural killer (NK) cells, downregulation
of ARID5B represses UQCRB expression and decreases mi-
tochondrial membrane potential and mitochondrial oxi-
dative metabolism, along with BCL2 downregulation.?® In
T-ALL cells, the genome-wide binding profile of ARID5B-
bound regions is strongly associated with active histone
markers (H3K27ac and H3K4me3), pointing to ARID5B act-
ing as a transcriptional activator.*®

In this study, we established mouse models with over-
expression and knockout of Arid5b in hematopoietic cells.
Using these tools, we comprehensively evaluated the roles
of ARID5B in hematopoiesis in vivo, especially B-cell de-
velopment, providing new insights into its potential con-
tribution to leukemia pathogenesis.

Methods

Arid5b mouse models

To establish the Arid5b-overexpression mouse model, we
first knocked in the tetO cassette at the Arid5b locus.
These mice were then crossed with Vavi-tTA animals (On-
line Supplementary Figure S1A) to induce Arid5b over-
expression in hematopoietic cells (Vav7*). Tail biopsies were
submitted to Transnetyx (Cordova, TN, USA) for genotyping.
Animal experiments were performed according to proce-
dures approved by the St. Jude Children’s Research Hos-
pital Institutional Animal Care and Use Committee. Primers
used for genotyping are detailed in Online Supplementary
Table S1. Overexpression of Arid5b was confirmed by
quantitative reverse transcriptase polymerase chain reac-
tion in different hematopoietic cells. Primers used for the
polymerase chain reaction are detailed in Online Supple-
mentary Table S2.

Analysis of peripheral blood counts

Peripheral blood was collected from the retro-orbital
plexus into capillary tubes and transferred into EDTA-
coated tubes to prevent clotting. Blood samples were then
submitted to St. Jude Veterinary Pathology Core for auto-
mated complete blood counting.

Flow cytometry

Peripheral blood was collected from the retro-orbital
plexus of the mice. Bone marrow was isolated from dis-
sected tibiae and femora. Spleens were surgically removed
and homogenized into a cell suspension in Iscove modified
Dulbecco medium. Cells were stained for surface markers
followed by flow cytometry analysis using a BD LSR For-
tessa (BD Biosciences, NJ, USA) and data were analyzed
using FlowdJo software (Tree Star, OR, USA). For cell cycle
analysis, cells were fixed with the BD Cytofix/Cytoperm kit
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(BD Biosciences #554714) after cell surface staining fol-
lowed by DAPI staining. Staining of apoptotic cells was
done by cell surface staining, followed by labeling with an-
nexin V (BD Biosciences #556420) and DAPI in annexin V
staining buffer (BD Biosciences #556454). Representative
flow cytometry plots are shown in Online Supplementary
Figures S2-S4. Detailed information on the antibodies used
is provided in Online Supplementary Table S3.

Colony-forming assay

Mouse bone marrow cells were plated in MethoCult M3434
or M3630 medium (StemcCell Technologies #03434 and
#03630, Vancouver, British Columbia, Canada) to char-
acterize growth and differentiation of myeloid progenitors
and pre-B-cell progenitors. Colonies were typed and enu-
merated by light microscopy after incubation for 7-10 days.

B-cell purification and activation

Splenic cell suspensions were prepared in magnetic-acti-
vated cell sorting (MACS) buffer (phosphate-buffered sa-
line/2 mM EDTA/0.5% bovine serum albumin).
CD43-negative resting B cells were isolated using the
MACS B-cell isolation kit (Miltenyi Biotec, Bergisch Glad-
bach, Germany). Resting B cells were then activated either
by lipopolysaccharide (LPS) from Salmonella enterica se-
rotype typhimurium (Sigma-Aldrich #L6143, MO, USA) at
20 pg/mL or AffiniPure F(ab'), Fragment Goat Anti-Mouse
IgM, p Chain Specific (Jackson Immunoresearch Lab, PA,
USA) at 10 pg/mL plus murine interleukin (IL)-4 (Peprotech
# 214-14, NJ, USA) at 10 ng/mL at 400,000 cells/mL for 24
or 48 hours in RPMI 1640 (ThermoFisher #11875093), 1 x L-
glutamine, 10% fetal bovine serum, 1 x essential amino
acids, 1 x penicillin/streptomycin, 1 mM sodium pyruvate
and 50 mM 2-mercaptoethanol.®

B-cell proliferation assay

For cell proliferation assays, the CellTiter 96 AQueous One
Solution Cell Proliferation Assay system (Promega #G3852,
WI, USA) was used according to the manufacturer’s in-
structions. Two hundred thousand cells were placed into
each well in a 96-well plate and 10 yL per well of CellTiter
96 AQueous One Solution reagent were added. After incu-
bation for 1 hour in humidified 5% CO, atmosphere, ab-
sorbance at 490 nm was measured.

Results

Arid5b regulates hematopoiesis in mouse

Because ARID5B variants are linked to susceptibility to B-
ALL, we suggest that this gene is involved in normal hema-
topoiesis, most likely B-lymphocyte development. To test
this hypothesis, we generated a hematopoietic-specific
Arid5b overexpression (Arid5b°) mouse model (Online
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Figure 1. Effects of Arid5b°t on hematopoietic cells in the peripheral blood. (A) The number of white blood cells in the peripheral
blood of Arid5b°F mice (solid bars, n=10) and wild-type litter mates (open bars, n=8). (B) The number of lymphocytes in the pe-
ripheral blood of Arid5b° mice (solid bars, n=10) and wild-type littermates (open bars, n=8). (C) The number of red blood cells
in the peripheral blood of Arid5b° mice (solid bars, n=10) and wild-type littermates (open bars, n=8). (D) The number of B cells
(B220%), myeloid cells (Gr1*/Mac1*) and T cells (CD3*) in the peripheral blood of Arid5b° mice (solid bars, n=9) and wild-type lit-
termates (open bars, n=21). P values were estimated by a two-tail t test. *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001.

Supplementary Figure S1A), in which Arid5b upregulation
can be induced with tetracycline and driven by the Vav17
promoter. Assessed at the transcript level, Arid5b was up-
regulated 3-fold in bone marrow cells, 2-fold in the spleen,
3-fold in B220" B cells, 2-fold in Mac1*/Gr1* myeloid cells,
and 4-fold in Ter119* erythroid cells, when compared to
the same populations sorted from wild-type littermates
(Online Supplementary Figure S1B). Gross examination of
Arid5b°F mice revealed no anatomical abnormalities. At 6-
8 weeks of age, Arid5b° mice had a decrease in bone mar-
row cellularity compared to wild-type mice, although this
was not observed in the spleen (Online Supplementary Fig-
ure S5). Phenotypic characterization of their peripheral
blood revealed a significant reduction in the number of
circulating white blood cells (Figure 1A), primarily driven
by a lower lymphocyte count in Arid5b° mice (Figure 1B),
with a modest reduction in the number of red blood cells
(Figure 1C). There was also a significant decrease in the
frequency of circulating B220* cells, an increase in Mac1*
and Gr1* cells, but no difference in CD3* T cells in blood
(Figure 1D). Both the frequency and the absolute number
of B cells (mature and immature) were lower in both bone
marrow (Figure 2A, Online Supplementary Figure S6A) and
spleen (Figure 2B, Online Supplementary Figure S6E) of
Arid5b° mice when compared to wild-type littermates,

whereas Arid5B overexpression had little effect on CD4*
and CD8* T-cell homeostasis (Figure 2C, D; Online Supple-
mentary Figure S6B, S6F). In line with this, immunohisto-
chemistry staining demonstrated many fewer B220* B cells
in the bone marrow (Figure 3A) and spleen (Figure 3C) of
Arid5b° mice compared to wild-type littermates, but
without obvious difference of CD3* T cells in either bone
marrow (Figure 3B) or spleen (Figure 3D).

By contrast, there was a slight increase in the frequency
of myeloid cells in the bone marrow (Figure 4A) and spleen
(Figure 4B) of Arid5b° mice compared to the frequency in
their wild-type littermates, although the absolute cell
numbers were similar between mice of these two geno-
types (Online Supplementary Figure S6C, G). In addition,
we observed an increase in erythroblast progenitor fre-
quency and absolute number in the spleens of Arid5b°¢
mice compared to wild-type littermates (Figure 4D; Online
Supplementary Figure S6H), although this was not statis-
tically significant in the bone marrow (Figure 4C; Online
Supplementary Figure S6D). Analyzing hematopoietic stem
and progenitor populations in the bone marrow, we noted
a significant increase in the frequency and quantity of
myeloid-biased multipotent progenitor 2 (MPP2) cells (On-
line Supplementary Figure S7A, B), with no difference ob-
served in hematopoietic stem cells (HSC), MPP3, or MPP4
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Figure 2. Arid5b overexpression results in the reduction of B cells in the bone marrow and spleen. (A, B) Percentage of B220*and
CD19* B cells in the bone marrow and spleen of Arid5b° mice (solid bars, n=10) and wild-type littermates (open bars, n=8). (C,
D) Percentage of CD4* and CD8* T cells in the bone marrow and spleen of Arid5b° mice (solid bars, n=10) and wild-type littermates
(open bars, n=8). P values were estimated by a two-tail t test. *P<0.05, **P<0.01, ***P<0.001.
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Figure 3. Representative immunohistochemistry staining of B cells in the bone marrow and spleen of Arid5h°F versus wild-type
mice. (A, C) Representative immunohistochemistry staining of B220* B cells in bone marrow and spleen from an Arid5b° mouse
and wild-type littermate. (B, D) Representative immunohistochemistry staining of CD3* T cells in bone marrow and spleen from

an Arid5b° mouse and wild-type littermate.
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populations between Arid5b genotypes. An enhanced mye-
loid colony-forming ability of bone marrow cells from
Arid5b°t mice was observed when compared to that of
wild-type littermates, mainly driven by increased granu-
locyte and/or macrophage progenitor cells (granulocytes,
macrophages, granulocyte-macrophage) and multi-poten-
tial progenitor cells (Online Supplementary Figure S7C).

Arid5b regulates B-cell development in bone marrow

B-cell lymphopoiesis from hematopoietic progenitors oc-
curs in sequential stages in the bone marrow. To determine
which stages were affected in Arid5b° mice, B cells were
analyzed using flow cytometry according to the Hardy
fraction scheme.*? Quantification of the proportion and
number of pre-pro-B cells (Fraction A), pro-B cells (Frac-
tion B), small pre-B cells (Fraction D), immature B cells
(Fraction E) and mature B cells (Fraction F) revealed a sig-
nificant reduction in the frequency and quantity of these
populations in the bone marrow of Arid5b° mice com-
pared to their wild-type littermates (Figure 5A, B). Inter-
estingly, we found significant increases in apoptosis in
both Fractions B and C in Arid5b° mice (Figure 5C), but no
change in the cycling profile of other B cells (Online Sup-
plementary Figure S8). Testing the differentiation capacity
of B-cell progenitors in vitro, we found that Arid5b° bone
marrow cells produced significantly fewer pre-B-cell col-
onies when compared to wild-type littermates in the pres-
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ence of IL-7 (Figure 5D).

Effects of Arid5b deficiency on normal hematopoiesis were
also analyzed in Mb7- and Vavi-driven Arid5b knockout
mouse models (Arid5b°) (Online Supplementary Figure S9).
In contrast to the overexpression mouse model, the pro-
portion of the pre-B-cell population (Fraction D) was sig-
nificantly increased in the bone marrow of both Mb7-driven
and Vav7-driven Arid5b%° mice compared to their wild-type
littermates (Online Supplementary Figure S710A, D). By
contrast, no significant changes were noted in hemato-
poietic stem cells (HSC" and HSCST"), or progenitor cell
populations (MPP2, MPP3, and MPP4), and myeloid cells in
the bone marrow, spleen, and peripheral blood (Online
Supplementary Figures S10B, C, E, F and ST77).

Arid5b regulates B-cell development in secondary
lymphoid organs

We extended our analysis of B lymphopoiesis to the spleen
and peritoneal cavity. B-cell populations in the spleen
were divided into four subsets: transitional type 1 B (T1)
cells, transitional type 2 B (T2) cells, marginal zone B (MZ)
cells, and follicular B (FO) cells. While the transitional and
MZ B-cell subsets appeared to be unaffected by the over-
expression of Arid5b, we found a significant reduction in
the proportion and total number of follicular B cells
relative to those in wild-type mice (Figure 6A, B). In the
peritoneal cavity B cells, there was also a significant re-
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Figure 4. Arid5b overexpression alters the development of myeloid and erythroid cells in the bone marrow and spleen. (A, B)
Total Gr1* and Mac1* myeloid cells in the bone marrow and spleen of Arid5b° mice (solid bars, n=10) and wild-type littermates
(open bars, n=8). (C, D) Total Ter119* and CD71* erythroblasts in the bone marrow and spleen of Arid5b° mice (solid bars, n=6)
and wild-type littermates (open bars, n=7). P values were estimated by a two-tail t test. *P<0.05, **P<0.01, ***P<0.001.

Haematologica | 108 February 2023
506



ARTICLE - ARID5B influences B-cell development

C. Goodings et al.

Hardy fractions of B cells in bone marrow

A 254
*k%k%k
20— a
2 o9 *
815 ¢
K
= *
2101 o
(@]
= *k* " *%
5] L @ .
. e~ 1N
O Ig [ [ .IH I‘_
A B c D E F

C Apoptotic B cells in bone marrow

80 *
]

"

C

260 ‘
8 H
= * e B
<40 LR ®
D)
c
| =
< ‘ n
G [ ]
0320' ;‘ [ ] o []
..F‘i aﬁ..
0 T T T T T
A B D E F

B s-
.*** %
°
5 °7 .
: o
=
3 * 5
5] o°®
2 °
= 27 B kk% N sk
®
FE al = . S
2 'é L I - ,. I._
A B C D E E
D 150 Pre-B lymphoid colonies
° *k*k*%k
°
°
£l T
C
S
o ——
(&
G
# 50
a
T
Wildtype Arid5b°E

Figure 5. B-cell development in the bone marrow of Arid5h°F versus wild-type mice. (A, B) Frequency and the absolute number
of B-cell subsets in the bone marrow of Arid5b°¢ mice (solid bars, n=7) and wild-type littermates (open bars, n=7). (C) Percentage
of annexin V* cells in various bone marrow B-cell subsets of Arid5b° mice (solid bars, n=4) and wild-type littermates (open bars,
n=5). (D) Pre-B colony-forming units per 200,000 bone marrow cells from Arid5b° (solid bars, n=19) or wild-type littermates
(open bars, n=8): experiment performed in replicate, using MethoCult M3630. P values were estimated by a two-tail t test.

*P<0.05, **P<0.01, ***P<0.001, ****P<0.0001.

duction in both B1a and B1b subsets in Arid5b° mice (Fig-
ure 6C, D), but no difference in B2 B cells.

Arid5b influences B-cell activity and metabolism

To assess the role of Arid5b in B-cell activation, we puri-
fied CD43- resting splenic B cells to be stimulated with
anti-lgM and IL-4 or LPS. We found that LPS induced
proliferation in both wild-type and Arid5b° B cells. Sur-
prisingly, anti-IgM- and IL-4-induced proliferation was
much less significant in B cells from Arid5b° mice (Fig-
ure 7A), and these cells were also significantly more
apoptotic 48 hours after stimulation (Figure 7B). Fur-
thermore, the proliferation defect was consistent across
a wide range of anti-IgM antibody concentrations (Figure
7C). Spleen B cells from Arid5b° mice exhibited a sig-
nificantly lower level of surface IgD, suggesting a partial
maturation blockade at the IgD-negative stage (Figure
7D). In the presence of anti-IgM and IL-4, CD69 and CD86
were both upregulated but to a much lesser degree in
Arid5b°t B cells than in B cells from wild-type litter-
mates, 24 hours after stimulation (Figure 7E).

To further explore this, we examined B-cell receptor sig-
naling in B cells with or without Arid5b overexpression
using the same activation model mentioned above. Com-
pared to cells from wild-type mice, Arid5b°F cells exhibited
higher levels of pBTK and pSYK at baseline and these rose
upon anti-IgM and IL-4 stimulation (Figure 8A, B). However,
the degree of increase of these two phospho-proteins was
significantly smaller with Arid5b°, suggesting attenuated
activation. Similarly, pAKT level was also higher at baseline
in Arid5b°¢ cells with less activation by anti-IgM and IL-4
stimulation compared to that in wild-type cells (Figure
8C). Interestingly, there were also significantly higher levels
of surface expression of VpreB and A5 on CD19* B cells
from Arid5b° mice than from wild-type mice (Figure 8D).
Studies have shown that B cells undergo metabolic
changes upon activation.®*?** These changes include in-
creases in oxygen consumption rate (OCR) which is an in-
dicator of oxidative phosphorylation. Our data suggest that
at steady-state the B cells from Arid5b° mice are more
active than their wild-type B-cell counterparts. We found
that naive B cells isolated from Arid5b° mice had in-
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creased OCR when compared to naive B cells from wild-
type littermates (Online Supplementary Figure S12A).
Next, we wanted to gain more insight into the metab-
olism of B cells from Arid5b° mice after stimulation with
either LPS or anti-IgM and IL-4. We measured the OCR
and found that the baseline OCR of Arid5b% stimulated
B cells was higher than that of wild-type mice and
showed greater maximum mitochondrial respiration ca-
pacity (Online Supplementary Figure S12B). These results
together suggested hyperactivation of B cells from
Arid5b° mice compared to their wild-type B-cell
counterparts.

Discussion

The genomic region encompassing the ARID5B gene on
10g21.2 is one of the strongest genome-wide association
study hits with robust association with ALL risk rep-
licated consistently.®93:3%:3¢ Degpite the overwhelming evi-
dence for genetic association with this cancer, the
molecular mechanisms by which ARID5B influences nor-
mal hematopoiesis have remained poorly understood.

Therefore, our study addressed this knowledge gap by
developing mouse models to directly determine hemato-
poietic consequences of ARID5B deregulation in vivo. Our
results showed that overexpression of Arid5b in the
mouse hematopoietic system results in marked dis-
ruption of B-cell development in vivo; B cells with Arid5B
overexpression also exhibited defective activation in vitro
in response to stimuli with abnormal mitochondria res-
piration.

Early studies of Arid5b null mice showed significant al-
teration in lymphoid development although systematic
hematopoietic phenotyping was not performed,?® and
these results were confounded by the mixed genetic
background of these animals.?® In our model systems,
Arid5b overexpression resulted in remarkable loss of B
cells across different developmental stages. Even B cells
that reached the terminally differentiated stage failed to
be activated by anti-IgM and IL4 stimulation. These cells
exhibited a higher propensity for apoptosis and attenu-
ated expression of CD69 and CD86. They were character-
ized by hyperactive BTK and SYK at baseline compared
to B cells from wild-type mice, and were then unrespon-
sive to stimuli in vitro. The effects of ARID5B on B-cell de-
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Figure 7. Arid5b overexpression results in defective B-cell activation. (A) Absolute absorbance value from an MTS proliferation
assay in three groups of B cells maintained in RPMI 1640 for 48 hours: unstimulated, stimulated with lipopolysaccharide (LPS),
and stimulated with IgM F(ab’), fragment and interleukin-4 (IL-4). Wild-type mice are represented by open bars (n=19) and
Arid5b° mice by solid bars (n=13). (B) B-cell apoptosis was evaluated 48 hours after treatment with IgM F(ab’), fragment and IL-
4 using annexin V and 7-amino actinomycin D in wild-type (open bars, n=19) and Arid5b° cells (solid bars, n=13). (C) The MTS
assay was performed 24 hours after treatment of B cells from wild-type and Arid5b° mice with varying concentrations of IgM
F(ab’), fragment. Absorbance was normalized to that of unstimulated cells. (D) Frequency of IgD-expressing B cells in the spleen
of Arid5b°t mice (solid bars, n=6) and wild-type littermates (open bars, n=5). (E) Fold change in cell surface expression of the ac-
tivation markers CD69 and CD86 on B cells 24 hours after treatment with IgM F(ab’), fragment and IL-4. Expression was normal-
ized to that of unstimulated cells. Wild-type mice are represented by open bars (n=6) and Arid5b° mice by solid bars (n=6). P

values were estimated by a two-tail t test. *P<0.05, **P<0.01, ***P<0.001, ****pP<0.0001.

velopment and function are of relevance not only be-
cause ALL primarily arises in B progenitor cells, but more
importantly AR/ID5B has also been implicated by genome-
wide association studies in a range of autoimmune dis-
eases such as rheumatoid arthritis and systemic lupus
erythematosus.®3® Particularly in lupus, aberrant B-cell
activation and the production of pathogenic autoanti-
bodies are hallmarks of this disease.?®* The ALL risk allele
at the ARID5B single nucleotide polymorphism was as-
sociated with lower transcription in-cis,*® linking ARID5B
downregulation to leukemogenesis. Taken together, these
results point to ARID5B as an important regulator of lym-
phoid development, especially in the B-cell lineage.

In addition, we also explored the effects of Arid5b loss
using both Mb7-driven and Vav7-driven knockout mouse
models. Compared to wild-type littermates, these mice
exhibited modest (but significant) increases of Hardy

Fractions C and D within the B-cell compartment in the
bone marrow of Mb7-driven Arid5b*° mice (Online Supple-
mentary Figure S10A) or Hardy Fractions D and E in Vavi-
driven Arid5b*° mice (Online Supplementary Figure S10D).
However, we cannot definitively conclude whether the
observed effects of Arid5b overexpression or knockout
are completely cell autonomous, especially in the Vavi-
driven models in which cells of multiple lineages can in-
fluence each other. Interestingly, our data suggest that
Arid5b overexpression alters glucose metabolism with
enhanced oxidative phosphorylation. Thus, one could
speculate that the loss of ARID5B would result in de-
creased oxidative phosphorylation, which has been docu-
mented in B-ALL.*

It should be noted that none of our Arid5b mouse models
developed overt B-ALL and therefore the direct link of
ARID5B with leukemogenesis remains to be established.
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Figure 8. Arid5b overexpression and defects in B-cell receptor signaling of B cells. (A, B) Mean fluorescence intensity (MFI) for
pBTK and pSYK levels in B cells 24 hours after treatment with IgM F(ab'), fragment and interleukin-4 (IL-4). Wild-type mice are
represented by open bars (n=6) and Arid5b° mice by solid bars (n=6). (C) MFI for pAKT levels in B cells 24 hours after treatment
with I1gM F(ab'), fragment and IL-4. Wild-type mice are represented by open bars (n=6) and Arid5b° mice by solid bars (n=6). (D)
Surface expression of A5 and VpreB on CD19* B cells of Arid5b° mice (solid bars, n=6) and wild-type littermates (open bars,
n=6). P values were estimated by a two-tail t test. *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001.

It is plausible that Arid5b deregulation alone is insuffi-
cient to induce leukemia without co-operating muta-
tions in other oncogenes or tumor suppressors, with
only modest effects on leukemia development in vivo.
Or ARID5B could only influence leukemogenesis when
expressed at a precise level that is probably not recap-
itulated by ectopic overexpression or knockout in our
models. Interestingly, Arid5b° mice also survived for a
shorter time compared to wild-type controls, with signs
of hemolytic anemia (data not shown), and future
studies are warranted to investigate these phenotypes.
Nevertheless, alterations in B-cell differentiation and
function in Arid5b°t and Arid5b%° mice pointed to the
role of this gene in lineage development and relevance
to B-ALL. Our comprehensive hematopoietic phenotyp-
ing also helped paint a broad picture of ARID5B function,
although the detailed molecular mechanisms remain in-
complete.

In conclusion, we mechanistically explored the role of
ARID5B in hematopoiesis. Our results provided novel in-
sights into the biological functions of ARID5B in normal

hematopoiesis, especially B-cell lymphopoiesis, further
implicating this gene in B-cell-related diseases broadly.
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