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ABSTRACT

Sestrin2 (Sesn2), a metabolic regulator, accumulates in response to a diverse array of cellular
stresses. Sesn2 regulates cellular metabolism by inhibiting the mammalian target of rapamycin
complex 1 through the AMP-activated protein kinase (AMPK) signaling pathway. Recently,
researchers reported that Sesn2 regulates the differentiation and function of innate immune
cells and T cells; however, the role of Sesn2 in B cells is largely unknown. In this study, we
investigated the role of Sesn2 in Ig class switching and Ig production in mouse B cells. We
observed that mouse B cells express Sesn2 mRNA. Interestingly, the expression of germline

¢ transcripts (GLTe) was selectively decreased in lipopolysaccharide-stimulated Sesn2”
splenocytes. Overexpression of Sesn2 increased GLTe promoter activity in B cells. In addition,
AICAR (an activator of AMPK) selectively increased IL-4-induced GLTe expression and surface
IgE (sIgE) expression in splenocytes. Furthermore, AICAR selectively enhanced IL-4-induced
GLTe expression, sIgE expression, and IgE production by anti-CD40-stimulated B cells. We
observed that ovalbumin (OVA)-specific IgE concentration was reduced in OVA-challenged
Sesn2’ mice. Taken together, these results indicate that Sesn2-AMPK signaling selectively
enhances IL-4-induced IgE class switching and IgE production by B cells, suggesting that this
could be a therapeutic strategy targeting Sesn2 in IgE-mediated allergic diseases.

B cells; Sesn2; AMPK; Germline € transcripts; IgE

INTRODUCTION

Sestrins (Sesns) is a highly conserved stress-inducing protein in several species including
mammals, Drosophila melanogaster, and Caenorhabditis elegans (1). Sesn family was known to
perform protective functions through regulation of various mechanisms such as endoplasmic
reticulum stress, autophagy, metabolic homeostasis, inflammation, and oxidative stress in
most physiological and pathological conditions (2). Three Sesn genes, Sesnl (PA26), Sesn2
(Hi95), and Sesn3, are identified in vertebrates (3). Sesnl and Sesn2 are mainly responsive to
p53, while Sesn3 is activated by forkhead transcription factors family (4). Sesnl is involved

in autophagy-related genes and can suppress mTOR complex 1 (mTORC1) or reactive oxygen
species in cells. Sesn2 activates AMP-activated protein kinase (AMPK) and inhibits mTORC1
signaling, and has antioxidant properties. Sesn3 activates the AMPK/tuberous sclerosis
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complex 1/2 axis to inhibit mTORCI activity and maintain Akt activity. Since the discovery of
Sesn in 2002, Sesn2 has been the most active research among Sesn family members, whereas
investigations on the function or structure of Sesnl and Sesn3 have been limited (3).

Sesn2 exhibits pleiotropic biological functions such as survival, inflammation, and
senescence of immune cells (1,5). Therefore, Sesn2 plays a protective role in various
diseases, including cardiovascular and metabolic disorders, neurodegenerative diseases,
and cancer (6). Sesn2 regulates metabolic homeostasis via upstream regulation of mTORC1
and AMPK signaling pathways, which are critical for energy and nutrient sensing in cells
(1,7). Sesn2 inhibits mTORC1 activation in cells mainly through the activation of AMPK and
phosphorylation of tuberous sclerosis 2. Genetic silencing and knockdown of Sesn2 in vitro
and in vivo cause sustained activation of mTOR signaling in multiple cell types, including
liver, indicating the essential role of Sesn2 in mTOR inhibition (6).

Recently, many studies were conducted on the function and role of Sesn2 in immunity, and
most of these studies focused on macrophages and T cells. Sesn2 and Sesn3 suppress NK
cell-mediated cytotoxic activity on ovarian cancer cells through AMPK and mTORCI signaling
(8). Upregulation of Sesn2 expression is mediated by NOS2-generated NO or AP-1, Nrf2, and
the ubiquitin-proteasome system in macrophages (9-11), and Sesn2 upregulation induces
mitophagy activation, which contributes to inhibition of the prolonged NLRP3 inflammasome
activation (10). In addition, increased expression of Sesn2 could promote the survival of
macrophages to apoptosis and reduce the expression of proinflammatory cytokines, which may
contribute to the improvement of inflammatory diseases (12,13). Inhibition of Sesn1, Sesn2,
and Sesn3 in senescent T cells results in broad functional reversal of senescence, apparent as
the enhancement of cell viability (5,14). Mechanically, they demonstrate that the MAP kinases,
including ERK, JNK, and p38, mediate the prosenescent function of the Sesns in CD4" T cells
through the formation of a new immunosuppressive complex (Sesn-MAPK activation complex),
rather than the mTOR pathway (14). Thus, Sesn2 performs a variety of functions in immune
cells. However, the study of the role of Sesn2 in B cells has not been investigated to date.

As mentioned above, Sesn2 inhibits mTORC1 activation. Interestingly, mnTORC1 negatively
regulates IL-4-induced STATG signaling in Th2 cell differentiation (15). In B cells, the IL-4-
induced STATG signaling is essential for IgE class switch recombination (CSR) (16). Therefore,
in the present study, we focused on the role of Sesn2 in B cell Ig CSR.

Ig CSR occurs in B cells by deletion of the internal germline gene in the Ig heavy (H) chain
and causes switching from IgM to IgG or IgE or IgA producing B cells (17). The initiation

of Ig CSR requires the activation of B cells through stimuli, such as CD40 ligand, LPS, and
cytokines. In this process, cytokine-induced germline transcripts (GLT) are a prerequisite
for Ig CSR, and activation-induced cytidine deaminase (AID) is an essential enzyme

for the initiation of double strand breaks in the switch region of the IgH gene (17). The
representative cytokines regulating GLTs transcription are IL-4, TGF-B1, and IFN-y. GLT¢/
GLTy1, GLTa/GLTy2b, and GLTy2a (GLTy2c)/GLTy3 are induced by IL-4, TGF-B1, and IFN-y,
respectively, in mouse B cells (18). After Ig CSR, the GLTy promoter becomes associated with
each constant region gene and continues to be active, generating transcripts termed “post-
switch transcripts” (PST) (19). Thus, one may monitor GLT and PST expression as indicative
of active Ig CSR.

In this study, we evaluate the roles of Sesn2 and AMPK in GLT expression, surface Ig (sIg)
expression, and Ig production in anti-CD40/IL-4-stimulated mouse B cells. Our results
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suggest that Sesn2-AMPK signaling selectively increases IgE production by promoting IgE
class switching in B cells.

MATERIALS AND METHODS

C57BL/6 mice were purchased from Damool Science (Daejeon, Korea), and Sesn2”’

(Sesn2 knockout) mice in the CL57BL/6 background were provided by Ehwa Woman's
University (Seoul, Korea). Mice were maintained in an 8:16 h light:dark cycle in an animal
environmental control chamber. Eight- to 12-wk-old mice were used, and animal care was
conducted in accordance with the institutional guidelines of the Institutional Animal Care
and Use Committee of Konyang University (approval number: P-16-16-E-01).

Mouse resting B cells were purified as previously described (20). After staining the cells with
anti-B220-PE (BD Biosciences, San Jose, CA, USA) and anti-CD43-FITC (eBioscience, San
Hose, CA, USA), the purity of resting B cells (CD43B220", 297%) was assessed by CytoFLEX
(Beckman Coulter, Pasadena, CA, USA). The mouse B cell line, CH12F3-2A (surface y*), was
provided by Dr. T. Honjo (Kyoto University, Kyoto, Japan). The mouse B cell line, L10A6.2
(surface p*, mature B cell line), was provided by Dr. J. Stavnezer (University of Massachusetts
Medical School, Worcester, MA, USA). Cells were cultured in a RPMI-1640 medium
(WelGENE, Gyeongsan, Korea) supplemented with 50 uM 2-merchaptoethanol, 10% FBS
(WelGENE), and penicillin (50 U/ml)/streptomycin (50 pg/ml), and the cells were incubated
at 37°C in a humidified 5% CO, incubator (Forma Scientific, Marietta, OH, USA). Cells were
treated with LPS (Sigma Aldrich, Saint Louis, MO, USA) or anti-CD40 Ab (eBioscience),
rmIL-4 (R&D Systems, Minneapolis, MN, USA), AICAR (LC Laboratories, Woburn, MA,
USA), rapamycin (LC Laboratories), and everolimus (Invivogen, San Diego, CA, USA).

RNA isolation and RT-PCR were performed as previously described (21). The PCR primers
(Supplementary Table 1) were synthesized by Bioneer (Daejeon, Korea). PCR for B-actin was
performed in parallel to normalize cDNA concentrations within each set of samples. PCR
products were resolved by electrophoresis on 2% agarose gel. Semi-quantitative RT-PCR
analysis was performed using cDNA dilutions.

Surface Ig staining was performed with anti-mouse IgE-FITC, anti-mouse IgE-PE
(eBioscience), anti-mouse B220-PE, anti-mouse B220-FITC, and anti-mouse CDG9 (BD
Biosciences) in the dark for 30 min at 4°C. The stained cells were analyzed by flow cytometry
(CytoFLEX, Beckman Coulter).

Cell viability was determined using the EZ-Cytox cell viability assay (DaeilLab Service Co.,
Ltd., Seoul, Korea) according to the manufacturer's instructions (21).

Luciferase reporter plasmids pXP2-GLTe[-162/+53], pGL3-GLTy1[-148/+202], and pGL3-
GLTa[-3,028/+72] which, respectively, contain mouse GLTe, GLTy1, and GLTa promoter.
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The expression plasmid for Sesn2 (pLU-Sesn2) and pLU-GFP were provided by Dr. Budanov
(Trinity College, Dublin, Ireland). The expression plasmid for Nrf2 (pcDNA3-Myc3-Nrf2)

was obtained from AddGene (Cambridge, MA, USA). Transfection was performed by
electroporation with the Gene Pulser II electroporation system (Bio-Rad Laboratories,
Hercules, CA, USA), as described previously (22). Reporter plasmids were co-transfected with
pCMVpgal (Stratagene, La Jolla, CA, USA), and luciferase and -gal assays were performed as
described previously (22).

Cell lysates were prepared in lysis buffer(RIPA buffer [iNtRON Biotechnology, Seongnam,
Korea] with protease inhibitor [Sigma], and phosphatase inhibitor [Sigma] mixture).
Proteins were subjected for SDS/PAGE and transferred onto Nitrocellulose Membrane
(Dogen, Seoul, Korea). Membranes were probed with the antibodies below and detected
with Amersham ECL Prime Western Blotting Detection Reagent (Amersham Biosciences,
Roosendaal, The Netherlands) or Ezwest Lumi one (ATTO, Tokyo, Japan). The following
antibodies were used: rabbit anti-STATG, mouse anti-B-actin (Santa Cruz Biotechnology,
Santa Cruz, CA, USA), rabbit anti-phospho-STATG6 (Millipore, Bedford, MA, USA), rabbit
anti-phospho-AMPK, and rabbit anti-AMPK (Cell Signaling Technology, Beverly, MA, USA).

Abs produced in B cell cultures were detected using isotype-specific ELISA (21).

Mice were immunized with OVA (Sigma Aldrich) and alum (Thermo Fisher Scientific,
Rockford, IL, USA) by intraperitoneal injection on day O and day 7, and serums were collected
on day 14 after immunization. A 0.1 M sodium bicarbonate buffer (pH 9.3) containing 10 pg/
ml of OVA was added to 96-well U-bottomed polyvinyl microplates (Falcon, Becton Dickinson
& Co., Oxnard, CA, USA) and incubated overnight at 4°C. After washing with PBS containing
0.05% Tween-20 (PBST), the plates were blocked for 1 h with 2% BSA solution. After washing
with PBST again, 50 pl of serum was added to each well and incubated for 2 h at 37°C. After
washing with PBST, HRP-conjugated anti-isotype specific Abs (Southern Biotechnology,
Birmingham, AL, USA) were added to each well and incubated for 1 h. Plates were then
washed, and TMB substrate (BD Biosciences) was added. After incubation for 5-10 min, 0.05
M sulfuric acid was added to each well, and the colorimetric reaction was measured at 450
nm with an absorbance microplate reader (BioTek Instruments, Inc., Winooski, VT, USA).

Statistical differences between experimental groups were determined by analysis of
variances. All p values were calculated using unpaired 2-tailed Student's #-tests to consider
statistical significance.

RESULTS AND DISCUSSION

To determine whether B cells express Sesn2, we performed RT-PCR with mRNAs from
mouse B cell lines (L10A6.2 and A20.3), purified mouse splenic B cells, and a mouse
macrophage cell line, RAW 264.7-used as a positive control for Sesn2 expression
(Supplementary Fig. 1) (9). Sesn2 was expressed in the B cell lines as well as the RAW 264.7
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cell line. Mouse splenic B cells also expressed Sesn2 mRNA, and this was further enhanced
by LPS stimulation.

Next, to evaluate the effect of Sesn2 on Ig CSR by B cells, we performed RT-PCR for GLTs

and PSTs with cytokines-stimulated splenocytes from Sesn2 knockout (Sesn2”) and wild-type
(Sesn2'*) mice. As shown in Fig. 1A (Supplementary Fig. 2), IL-4-induced GLTe expression
was reduced in Sesn2”". IL-4-induced GLTy1 was also reduced in Sesn2”, suggesting that
Sesn2 affects sequential switching to IgE through IgG1 by IL-4 because IL-4 induces both
GLTy1 and GLTe transcription and successive IgM—>IgG1->IgE CSR (23-26). Conversely, Sesn2
knockout did not decrease other stimuli-induced GLTs (GLTy3, GLTy2b, GLTa, and GLTy2c).
Importantly, IL-4-induced PSTe expression was reduced in Sesn2” (Fig. 1A). In addition, we
performed a luciferase reporter assay to investigate the effect of Sesn2 on GLTe promoter
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Figure 1. Effects of Sesn2 and AMPK on Ig class switching. (A) Splenocytes (1 x 10° cells/ml) from Sesn2*/* or Sesn27/~ mice were stimulated with TGF-f1 (0.2 ng/ml), IL-4
(0.5 ng/ml), and IFN-y (10 ng/ml) in the presence of LPS (12.5 pg/ml). After 2.5 days of culture, RNAs were isolated and the levels of GLTs and PSTe were measured by
RT-PCR. Graphs indicate relative cDNA levels normalized to -actin cDNA expression using ImageJ (National Institutes of Health, Bethesda, MD, USA) analysis. (B, C)
Splenocytes were stimulated with IL-4 (0.5 or 2.5 ng/ml), and AICAR (200 uM) in the presence of LPS (12.5 pg/ml) or anti-CD40 (2 pg/ml). After 2.5 days of culture,
RNAs were isolated and the levels of GLTs and AID mRNA were measured by RT-PCR (B). After 4 days of culture, cells were stained with anti-IgE-PE and anti-B220-FITC,
and surface Ig expression was analyzed by flow cytometry (C). Data presented are the means+SEM from three independent experiments.

NS, not significant.
*p<0.05, **p<0.01,

Hkk

p<0.001.
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activity (Supplementary Fig. 3). Sesn2 overexpression enhanced IL-4-induced GLTe promoter
activity as well as GLTy1 activity but not TGF-B1-induced GLTa activity. These results indicate
that Sesn2 selectively mediates the IgE CSR by enhancing IL-4-induced GLTe transcription.

mTORC1 negatively constrains STATG signaling in Th2 cell differentiation (15). In many cell
types, Sesn2 activates AMPK and activated AMPK signaling inhibits mTORCI activation
(1,6,7). To determine the roles of AMPK and mTORC1 in IL-4-induced GLTe expression, we
tested the effects of an AMPK activator (AICAR) and the mTORC1 inhibitors (rapamycin and
everolimus) on the GLTs and PSTe expression using in vitro cell culture. As shown in Fig. 1B,
AICAR selectively enhanced IL-4-induced GLTe/GLTy1 and PSTe expression. AICAR also
increased IL-4-induced AID expression. In addition, AICAR promoted IL-4-induced sIgE
expression (Fig. 1C). However, rapamycin and everolimus did not enhance IL-4-induced-
GLTe expression without compromising cell viability (Supplementary Fig. 4), suggesting that
mTORC1 does not negatively regulate IgE class switching in B cells.

To further explore the role of AICAR in B cell IgE class switching and IgE production, we
assessed GLT¢ transcription, sIgE expression, and IgE production in IL-4-stimulated mouse
splenic B cells in the presence or absence of AICAR (Fig. 2). As shown in Fig. 2A, AICAR
selectively increased IL-4-induced GLTe/GLTy1 and PSTe expression. In addition, AICAR
further increased the proportion of IL-4-induced sIgE* B cells and the production of IL-
4-induced IgE by B cells (Fig. 2B and C). We examined the expression of surface CD69 (a
marker of lymphocyte activation), to determine the effect of AICAR on B cell activation
(Fig. 2D). IL-4 and AICAR enhanced CDG9 expression in the presence of anti-CD40, but
AICAR did not further increase anti-CD40/IL-4-induced CDG69 expression. To verify the
role of AMPK in Sesn2-mediated IgE CSR, we tested the effect of AICAR and the activation
of AMPK in Sesn2" B cells (Fig. 3). IL-4-induced sIgE expression was reduced in Sesn2” B
cells (15.61%—>8.41%), and AICAR rescued the reduction (8.41%-23.75%) (Fig. 3A). AMPK
activation (phosphorylated AMPK; p-AMPK) was reduced in Sesn2" B cells (Fig. 3B).

Collectively, these results indicate that the Sens2-AMPK signaling pathway may positively
regulate IL-4-induced IgE class switching and IgE production by B cells. However, AMPK-
independent AICAR effects were also reported (27). Therefore, the AMPK-mediated IgE
response needs to be further proved by reagents that demonstrate absolute specificity for
AMPK, since AICAR could potentially induce other signal pathways.

The transcription factors, STATG (which is essential for the induction of IL-4-specific gene
expression) and NFIL3, positively regulate mouse GLTe promoter activity (17), while BCL6
negatively regulates mouse GLTe promoters (28). In addition, CREB is activated by AMPK
and activates NFIL3 in various cells (29,30). SOCS1 suppresses STATG in leukocytes (31).
To elucidate the mechanism by which AICAR regulates IL-4-induced GLTe transcription,
we investigated the effect of AICAR on mRNA expression of the transcription factors,
STATG, NFIL3, BCL6, CREB, and SOCS1. AICAR did not affect the mRNA expression of
the transcription factors in anti-CD40/IL-4-activated B cells (Supplementary Fig. 5A).
Sesn?2 facilitates the nuclear translocation of the stress responsive transcription factor Nrf2
in liver cells (6), and AMPK phosphorylates Nrf2 in HepG2 cells and HEK293 cells (32).
AICAR also exhibited no effect on Nrf2 mRNA expression in anti-CD40/IL-4-stimulated

B cells (Supplementary Fig. 5A). Nrf2 binds to antioxidant response elements (ARE,
RTGAYnnnGC) (33,34) that mediate the transcriptional induction of genes (6). Since the
GLTe promoter exhibits putative AREs (Supplementary Fig. 5B), we examined the effect
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Figure 2. Effect of AICAR on GLTe transcription, surface IgE expression, and IgE production by anti-CD40-stimulated B cells. Purified mouse B cells (1x10° cells/
ml) were stimulated with IL-4 (1 or 2.5 or 5 ng/ml) and AICAR (200 pM) in the presence of anti-CD40 (2 pg/ml). (A) After 2.5 days of culture, RNAs were isolated
and the levels of GLTs and AID mRNA were measured by RT-PCR. (B) After 4 days of culture, cells were stained with anti-IgE-FITC and anti-B220-PE, and surface
Ig expression was analyzed by flow cytometry. (C) After 7 days of culture, supernatants were harvested, and the levels of Ig production were measured by
isotype-specific ELISA. Data presented are the means+SEM from three independent experiments. (D) After 4 days of culture, cells were stained with anti-CD69-
FITC and B cell activation was analyzed by flow cytometry.

NS, not significant.

*p<0.05.

of Nrf2 overexpression on GLTe promoter activity. As shown in Supplementary Fig. 5C,
overexpression of Nrf2 decreased rather than increased overall GLTe promoter activity with
or without IL-4 in B cells. Next, we investigated the effect of Sesn2 on activation of STAT6

in IL-4-stimulated B cells. As shown in Fig. 3B, IL-4-induced phosphorylated STAT6 was
reduced in Sesn2™ B cells. These results suggest that STATG is a crucial transcriptional
regulator of Sesn2-AMPK signaling in IL-4-induced GLTe transcription. Researchers reported
that the activation of p38 and JNK is required for IgE CSR (35,30), in addition to the finding
that AMPK activates p38 and JNK (37,38). These facts raise the possibility that p38 or JNK
can act downstream of Sesn2-AMPK signaling. Further studies are needed to elucidate the
downstream regulators of the Sesn2-AMPK pathway in IL-4-induced GLTe transcription and
IgE class switching.
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Figure 3. Effects of Sesn2 and AICAR on the expression of surface IgE and the activation of STAT6 and AMPK. (A) Purified B cells (1x10° cells/ml) from Sesn2** or
Sesn27/~ mice were stimulated with IL-4 (2.5 ng/ml) and AICAR (200 pM) in the presence of anti-CD40 (2 pug/ml). After 4 days of culture, cells were stained with
anti-IgE-FITC and anti-B220-PE, and surface Ig expression was analyzed by flow cytometry. (B) Purified B cells (5x10° cells/ml) from Sesn27* or Sesn27/- mice were
stimulated with IL-4 (100 ng/ml) for 30 min in the presence of anti-CD40 (2 pg/ml). Cells were harvested to measure expression of the indicated proteins.

Our current findings indicate that Sesn2 is a positive regulator of IgE class switching and IgE
production in cell culture, at least in vitro. To determine the role of Sesn2 in IgE production
in vivo, we monitored IgE concentration in serum from OVA allergen-challenged Sesn2"~ mice
(Fig. 4). Immunization with OVA induced OVA-specific IgE, IgG1, and IgM production in
Sesn2 wild-type (Sesn2"*) mice. In Sesn2”" mice, OVA-specific IgE concentration was reduced,
while IgM concentration was increased. Therefore, we can conclude that Sesn2 is involved in
allergen-induced IgE production.

In conclusion, our findings suggest that Sesn2 and AMPK are positive regulators of IL-4-
induced GLTe transcription, resulting in IgE class switching and IgE production in B cells.
This study reveals not only an important regulatory role of the Sesn2-AMPK signaling
pathway in the B cell IgE response but also the scope of the challenge in the development of
therapeutic strategies that target Sesn2 and AMPK in IgE-mediated allergic diseases.
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Figure 4. OVA-specific IgE production in serum is reduced in Sesn2”/- mice. Sesn2*/* and Sesn2”/~ mice were immunized with OVA following the protocol described
in the Materials and Methods section. Control animals received PBS only. Serum was collected at 7 days after the last immunization, and OVA-specific Ig levels in
the indicated serum dilutions were determined by ELISA. Data presented are the means+SEM from three mice from each group (right panel). Sesn2'/* mice (n=3),

Sesn27/~ mice (n=3).
NS, not significant.
*p<0.05, **p<0.001.
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SUPPLEMENTARY MATERIALS

Supplementary Table 1
RT-PCR primers

Click here to view
Supplementary Figure 1
Mouse B cells express Sesn2. Total RNA were isolated from the indicated cells, and the levels

of Sesn2 mRNA were measured by RT-PCR.

Click here to view
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GLTs and PSTe expression in LPS-stimulated Sesn2” splenocytes. Splenocytes (1 x 10° cells/ml)
from Sesn2'"* or Sesn2"~ mice were stimulated with TGF-B1 (0.2 ng/ml), IL-4 (0.5 ng/ml), and IFN-y
(10 ng/ml) in the presence of LPS (12.5 pg/ml). After 2.5 days of culture, RNAs were isolated and
the levels of GLTs and PSTe were measured by semi-quantitative RT-PCR.

Click here to view

Effect of Sesn2 overexpression on GLTe promoter activity. Reporter plasmids (GLTe, GLTy1,
and GLTa promoter reporters) (15 pg) and pLU-Sesn2 (5 pg) were transfected into B cell
lines (L10A6.2 and CH12F3-2A). The transfected cells were stimulated with IL-4 (10 ng/ml)
or TGF-B1 (0.2 ng/ml) in the presence of LPS (12.5 pg/ml) or anti-CD40 (2 pg/ml), and
luciferase activity was assayed 16 h later. Each value of luciferase activity was normalized
by B-galactosidase activity. Data represent mean+SEM luciferase activities from three
independent transfections.

Click here to view

Effects of rapamycin and everolimus on GLTe expression and cell viability. (A) Purified mouse
B cells (1x10° cells/ml) were stimulated with IL-4 (1 ng/ml), AICAR (200 pM), rapamycin

(2.5 nM), and everolimus (1.25 nM) in the presence of anti-CD40 (2 pg/ml). After 2.5 days

of culture, RNAs were isolated and the levels of GLTe were measured by RT-PCR. (B) Cell
viability was measured by Ez-Cytox assay at 2 and 3 days of culture.

Click here to view

Effect of AICAR on the expression of GLTe-related transcription factors, and effect of Nrf2
overexpression on GLTe promoter activity. (A) Purified mouse B cells (1x10° cells/ml) were
stimulated with IL-4 (0.5 ng/ml), AICAR (200 uM) in the presence of anti-CD40 (2 pg/ml).
After 2.5 days of culture, RNAs were isolated and the levels of transcription factor mRNAs
were measured by RT-PCR. (B) Sequences (<150 to +100) of GLT¢ promoter. pARE, putative
antioxidant response element; IL-4 RE, IL-4 responsive element; STAT6, STAT6 binding site.
(C) Reporter plasmid (GLTe) (15 pg) and pcDNA3-Myc3-Nrf2 (15 pg) were transfected into
L10A6.2 and the cells were stimulated with IL-4 (10 ng/ml) in the presence of LPS (12.5 pg/ml)
or anti-CD40 (0.2 pg/ml). After 16 h, the promoter activities were measured by luciferase assay.
Each value of luciferase activity was normalized by 3-galactosidase activity. Data represent
mean+SEM luciferase activities from three independent transfections.

Click here to view
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