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Abstract

Background/Aims: Tonsillectomy may be an important method to achieve a long-term
remission of IgAN, but patients’ physical status may limit their access to this surgery. We
proposed an encouraging solution through inhibiting GADD34 expression in order to promote
tonsillar mononuclear cells (TMCs) apoptosis and reduce nephropathic IgA secretion. Methods:
A total of 12 IgAN and 9 non-IgAN patients were involved from March 2015 to May 2016.
After TMCs were extracted by density gradient centrifugation and stimulated by inactivated
hemolytic streptococcus, the mRNA and protein expression of GADD34, GRP78, CHOP, Bcl-2,
Bcl-XL, AID, la-Ca, and cleaved caspase-3 were examined by fluorescent RT-PCR and Western
blotting. Guanabenz treatment and siRNA interference were applied to downregulate GADD34
in tonsillar mononuclear cells from IgAN patients, and P-elF2a expression was examined by
Western Blotting. Cell apoptosis was evaluated by Annexin V FITC/PI flowcytometry, and
IgA secretion in cultural supernatant was inspected by enzyme linked immunosorbent assay.
Results: After stimulation, the expression of GADD34 was significantly increased in IgAN
patients (P<0.05). Cell apoptosis was mitigated and IgA secretion level was elevated (P<0.05).
To be noticed, CHOP expression had no significant difference between two groups. After
guanabenz treatment and siRNA interference, a prolonged elevation of P-elF2a expression
was observed. Cell apoptosis was reinforced and IgA secretion level was decreased (P<0.05).
Conclusion: GADD34 may be a potential therapeutic target for IgAN treatment due to its
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Introduction

IgA nephropathy (IgAN) is the most common type of primary glomerular disease
worldwide [1]. Recently a large amount of researches have revealed that tonsillitis, usually
caused by a-hemolytic streptococcus (a-HS), is closely associated with the pathogenesis of
IgAN [2, 3]. Tonsillar mononuclear cells (TMCs), primarily consist of lymphocytes, are mainly
responsible for nephropathic IgA secretion in IgAN patients [4, 5]. These nephropathic IgA
can be reduced after tonsillectomy in most tonsillitis-associated IgAN patients [6]. A long-
term remission and low risk of ESRD (end stage renal disease) could also be achieved after
tonsillectomy in these patients [2, 6]. Hence, tonsillectomy may be a feasible approach to
treat IgAN. However, it should be noticed that tonsillectomy is an invasive treatment, and
this surgery may be delayed or cancelled due to acute inflammation [7], poor coagulation,
or acute nephritis. Therefore, an effective approach for IgAN treatment is urgently needed.
Previous investigations have found that TMCs from IgAN patients exhibit lower apoptotic
rates [8, 9], implying that we may reduce the nephropathic IgA level by regulating the cell
death of TMCs.

Endoplasmic reticulum (ER) is the major structure responsible for protein synthesizing,
folding, and transporting in cells [10]. When cell encounters an extracellular interference
or a homeostatic imbalance, a series of adaptive reactions can be activated, called unfolded
protein response (UPR) [11]. In order to alleviate the cell deterioration, these adaptive
reactions in ER can activate pathways influencing cell apoptosis, redox equilibrium, energy
production, and inflammation, etc [12]. If ER stress consistently exists, cells will suffer
lethal damage [13]. Various factors can trigger ER stress, such as tunicamycin, palmitate,
thapsigargin, and a-HS [14].

There are three main signaling pathways involved in ER stress, including PERK, ATF6, and
IRE1a [15] (Fig. 1). The latter two pathways in ER stress can help maintain ER homeostasis
[16], regulate protein folding and ERAD production [17, 18]. Among these three pathways,
PERK is the major one that regulates cell apoptosis. PERK is a trans-membranous protein

Fig. 1. Three main
signaling pathways of ER
stress. ER stress consists
of three main signaling
pathways, including PERK,
ATF6, and IRE1a. PERK is a
transmembranous protein,
and it can influence protein
folding, redox reaction, and
amino acid metabolism,
responsible for the cell
apoptosis under ER stress.
ATF6 is a membrane-bound
transcriptional factor, and
its activation can help
maintain ER homeostasis.
IRE1 can cleave XBP-1 and
promote its expression,
which can further regulate
protein folding and ERAD
production.

2204


http://dx.doi.org/10.1159%2F000495061

Cellular Physiology Cell Physiol Biochem 2018;50:2203-2215
DOl

© 2018 The Author(s). Published by S. Karger AG, Basel

and Biochemistry Published online: 10 November 2018 [www.karger.com/cpb

Peng et al.: Impact of GADD34 on TMCs Apoptosis

[19], and its luminal domain normally binds to GRP78, an ER associated protein [20]. When
ER stress occurs, GRP78 can be released and PERK is now eligible to be activated [21]. After
activation, PERK can further regulate cell apoptosis mediated by elF2a. Phosphorylated
elF2a prevents elF2a to become GTP-bound activated form (elF2B) [22] and promotes ATF4
expression, further manipulating the expression of CHOP and GADD34 [23].

GADD34, along with its companion molecule PP1, can restrain elF2a phosphorylation
and resume protein synthesis [15, 24]. Some evidences have indicated that GADD34 may
play a critical role in cell survival [25, 26]. A high expression of GADD34 can dramatically
decrease the susceptibility of Oca2-null melanocytes to thapsigargin [27]. It can also
prevent the cell damage after TLR stimulation and inflammation [28]. Thus, GADD34
upregulation may function as a protective mechanism in cells under ER stress. In contrast,
GADD34 downregulation can promote cell apoptosis. After GADD34 knockdown, elF2«a
phosphorylation, CHOP expression and apoptosis were increased in hepatoma cells [29].
Guanabenz, an a2 adrenergic receptor agonist, can bind with GADD34/PP1 and selectively
interrupt the dephosphorylation of the o subunit in elF2a [30, 31]. Its treatment could
significantly reduce cell viability in melanocytes after thapsigargin stimulation [27],
suggesting that guanabenz can enhance cell apoptosis.

When UPR activation cannot effectively reduce the stress that cells suffer, internal
and external apoptotic pathways can be activated. Cell apoptosis triggered by ER stress is
primarily executed by mitochondria associated apoptotic pathway, and Bcl-2 family proteins
are involved [32]. In UPR, CHOP is a pivotal protein in cell apoptosis [15]. A research has
proved that CHOP-deficient myocardial cells of mice had reduced cell apoptosis [33]. CHOP
can also directly inhibit Bcl-2 transcription and can also regulate the expression of GADD34
[34, 35]. Itis worth being noticed that CHOP has no effect on Bcl-XL expression [36]. Although
cell apoptosis caused by ER stress is closely related with CHOP, some investigations revealed
that cell apoptosis still exist in CHOP deficient cells [37], implying that other pro-apoptotic
pathways may be involved except CHOP.

In our study, we stimulated TMCs from IgAN patients by using inactivated a-HS in order
to trigger ER stress. We investigated the expression of GADD34 in TMCs from IgAN patients
and evaluated its impact on cell apoptosis, and further explored the effect of GADD34
downregulation on TMCs apoptosis and IgA secretion level through promoting elF2a
phosphorylation. Eventually, an enlightening therapeutic target for IgAN treatment may be
provided.

Materials and Methods

Antibodies

Antibodies for GRP78 and GADD34 were purchased from Proteintech Group (Wuhan, Hubei, China).
Antibodies for P-elF2a, CHOP, Bcl-XL, Bcl-2 and cleaved caspase-3 were purchased from Cell Signaling
Technology (Denvers, MA, USA). Antibodies for B-actin were purchased from abcam. The secondary
peroxidase-conjugated rabbit anti-human IgG (H+L) and peroxidase-conjugated mouse anti-human IgG
(H+L) were purchased from Jackson ImmunoResearch Lab, Inc. (West Grove, PA, USA).

Specimen collection

Tonsillar mononuclear cells were extracted from the tonsil tissues of tonsillectomy patients in the
Second Xiangya Hospital. IgA nephropathy patients were diagnosed according to their renal biopsy results.
The patients were selected depending on the following criteria: 1. Age ranges from 16-50; 2. Anaphylactoid
purpura, lupus nephritis, diabetic nephritis, hepatitis b-associated glomerulonephritis and other secondary
nephritis are excluded; 3. Microscopic or gross hematuria is presented, with or without proteinuria. The
tonsillitis patients involved in our research were hospitalized in the Second Xiangya Hospital from March
2015 to May 2016. The specimens from 14 IgAN patients and 12 non-IgAN patients were collected. This
project was approved by the Human Ethics Review Committee of the Second Xiangya Hospital, Central South
University. Consents of participation were obtained from all of the tonsillectomy patients.
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Preparation of a-hemolytic streptococcus suspension

a-hemolytic streptococcus (a-HS) was kindly provided by the Department of Clinical Laboratory at
the Second Xiangya Hospital, Central South University. The a-HS was inoculated onto blood agar medium
and cultured under 37°C for 24-48 hours. The bacteria were suspended in 0.9% sterile saline solution in a
concentration of 1x109/ml (5 Maxwell turbidity units) and were inactivated under constant temperature of
60°C for 30 min. The bacteria suspension was stored in ultra-low temperature freezer.

Cell Culture and drug treatment

Tonsil specimens were obtained from patients undergoing tonsillectomy in the Second Xiangya
Hospital, Central South University, Changsha, Hunan, China. Within 6 hours after surgical separation of the
specimens, they were immersed into saline solution, cut into small pieces and then grinded in mortar in
order to obtain tissue homogenate (saline was added). Fluids containing TMCs and other cell types were
collected after the homogenate was pressed through 200-mesh sieve. TMCs from the collected tissue fluids
were separated by density gradient centrifugation using human lymphocyte separation medium (TBD
Science, Tianjin, China). After extracting the TMCs, the cells were cultured in RPMI 1640 supplemented with
10% FBS (both from Gibco Life Sciences, Gaithersburg, MD, USA) and 1% penicillin-streptomycin (Thermo
Fisher Scientific, Hudson, NH, USA) under 5%CO2 at 37°C (2x106 cells/ml). a-HS were applied into the
cultural medium with TMCs under different times or concentrations. Trypan blue stain assay was performed
to evaluate the cell viability in guanabenz treatment group and guanabenz-free group. Three high power
fields were observed and cell viability was recorded. The procedures above were repeated for three times.
In drug treatment group, guanabenz (Sigma, St. Louis, MO, USA), was applied to the cell cultural medium
comprised of merely RPMI 1640 plus 1% penicillin-streptomycin. Guanabenz treatment was performed in
30min prior to the application of a-HS in the cultural medium.

siRNA transfection

GADD34-specific small interfering RNA (siRNA) oligos were synthesized by Ribobio (Guangzhou,
China). TMCs from IgAN patients were transfected based on the instructions provided by TransIT-TKO®
(Mirus Bio, Madison, WI, USA). In short, TMCs were grown in a 12-well plate with 2x106 cells/500ul medium
of RPMI 1640 plus 10% FBS each well. The cells were transfected by the mixture of 7ul transfection solution,
15.5ul siRNA, and 100ul Opti-MEM® I Reduced-Serum Medium (Gibco Life Sciences, Gaithersburg, MD,
USA). Forty-eight hours after transfection, the cells were harvested, and proteins and RNAs were extracted
for further processing.

Western blotting

Total proteins and phosphorylated proteins were extracted by RIPA supplemented with cOmplet Tablets,
EDTA-free protease inhibitor and phosphatase inhibitor PhosphoStop (both from Roche, Indianapolis,
IN, USA). Western blotting of 25-30ug protein samples was performed on SDS-PAGE electrophoresis and
transfer membrane apparatus (Tanon, Shanghai, China) to transfer protein to PVDF membrane (Millipore,
Billerica, MA, USA). The membrane then was blocked by 50% BSA (Sigma, St. Louis, MO, USA) or 5% skim
milk solutions (BD Biosciences, San Diego, CA, USA) for 1 hour. After obtaining the results, the image were
processed by Adobe Photoshop CS6 software, and the grey values of the bands were evaluated and analyzed
by Image] 1.48v software.

Immunohistochemical and fluorescent staining

Sections were incubated with rabbit anti-human GADD34 antibody and a secondary goat anti-rabbit
antibody consecutively. 3, 3'-diaminobenzidine tetrahydrochloride (DAB) solution was used to develop
color, and the sections were then counterstained with hematoxylin . DAPI was used for nuclear fluorescent
staining. The stained pictures were captured by Leika DMI 3000 B.

Quantitative RT-PCR

Total RNA was obtained using TRIzol (Invitrogen, Carlsbad, CA, USA) according to the manufacturer’s
protocol. RNA was reversely transcribed using PrimeScript RT reagent kit (Takara Bio, Japan). Quantitative
PCR was accomplished by using SYBR Green (Takara Bio, Japan) and was performed on the ABI 7300 real-
time PCR system (Applied Biosystems, USA). The primers sequences were provided in Table 1.
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Table 1. Sequences of primers used in RT-PCR

Forward primer

Reverse primer

Genes GenBank accession
(5-3) (5’-3)
GADD34 NM_014330.3 TCCTCTGGCAATCCCCCATA  TGGTTTTCAGCCCCAGTGTT
GRP78 NM_005347.4 GAACGTCTGATTGGCGATGC ~ ACCACCTTGAACGGCAAGAA
ACTB NC_000007.14 CCTGGCACCCAGCACAAT GGGCCGGACTCGTCATAC
CHOP NM_001195053.1 GCTCAGGAGGAAGAGGAGGA TCCTGCTTGAGCCGTTCATT
Bcl-XL NC_000020.11 GACTGAATCGGATGGAGACC  GCAGTTCAAACTCGTCGCCT
AICDA NM_020661.2 TGGGGAAGCATTGCAAGGAA AACGGCACAGGGATATGGTT
la-Cat - AAGGAGTGGACATTGCT GATTCAGCAGCTCCACT
Flowcytometry

TMCs were processed according to instructions provided by FITC Annexin V detection kit (BD
Pharmingen, USA). The flowcytometry was performed on BD FACSJazz™. The percentage of cells in quadrant
2 and 3 were added, generating the total percentage of apoptotic cells at both early and late apoptotic stage
or apoptotic index. The images of the flowcytometry results were processed by Flowjo 7.6.1 software.

IgA secretion level detection

IgA secretion level was detected by Human IgA Platinum ELISA kit (eBioscience, USA) according to
the manufacturer’s protocol. The cultural supernatants were added into 96-well plate covered with IgA
antibodies. The samples were diluted with 1xAssay Buffer and incubated by HRP-Conjugate solution for 1
hour on microplate shaker (400rpm) at room temperature. TMB Substrate Solution was used to terminate
the reaction. The OD values were detected by Microplate Spectrophotometer (Molecular Devices, USA)
under 450nm wavelength.

Statistical analysis

Unpaired, two-tailed Student t test was used to determine the statistical variances between the data
sets; p<0.05 was considered statistically significant. The statistical significance was analyzed by SPSS
Statistics 22 and GraphPad Prism 5.0 softwares. Linear regression methods and Pearson’s correlation
matrix were used to identify the parameters’ correlation.

Results

Basic information of patients in two groups

The demographic and clinical information of the patients in both non-IgAN and IgAN
groups are presented in Table 2. There were 14 IgAN patients, including 11 patients with
focal segmental sclerosis. All of these patients had hematuria, and 78.6% had proteinuria.
There were 12 non-IgAN patients involved, including 8 chronic tonsillitis (CT) patients and 4
CT patients with OSAHS (obstructive sleep apnea-hypopnea syndrome). None of these non-
IgAN patients had proteinuria or hematuria.
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Table 2. Basic information of patients in non-IgAN and IgAN groups (+SD)* NS:no significant difference;
NT: not tested; * P<0.05. #The age, gender composition, blood pressures, blood urea nitrogen, and serum
uric acid had no significant difference between two groups. In contrast, the serum albumin in IgAN group
was significantly decreased compared with non-IgAN group. Due to sustained blood pressure control and
reasonable drug usa, no significant difference was observed in serum creatinine between two groups.

Non-IgAN group IgAN group P value

Parameter (n=12) (n=14)

Age (year) 35+10.98 26.79+5.65 NS
Gender (male/female) 5/7 6/8 NS
Systolic pressure (mmHg) 122.38+13.9 125.67+15.3 NS
Diastolic pressure (mmHg) 81.25+13.19 80.75+9.58 NS
Serum urea nitrogen (mmol/L) 4.68+0.96 493+1.68 NS
Serum creatinine (pmol/L) 61.65+16.43 75.05+22.88 NS
Serum uric acid (umol/L) 292.93+104.73 341.38+87.65 NS
Serum albumin (g/L) 38.98+3.43 42.86+2.61* 0.019
Hematuria (1074 /ml) 13.44+18.87 - NT
Proteinuria (g/d) 1.1+0.77 - NT

GADD34 expression and TMCs apoptosis in tonsils from non-IgAN and IgAN groups

The expressions of GADD34 and GRP78 in palatine tonsils from both groups were
examined by immunohistochemical staining. In both groups, GADD34 and GRP78 were
expressed primarily in germinal centers of palatine tonsils and scatteredly distributed in the
surrounding diffused lymphoid tissue area. No significant difference of GRP78 expression
was observed between the two groups. A higher GADD34 expression was detected in IgAN
group compared with non-IgAN group (Fig. 2A).

The protein expressions of GRP78, GADD34, CHOP, Bcl-2, Bcl-XL, and cleaved caspase-3
were examined after 0, 24, and 48h a-HS stimulation. The protein expressions of GADD34
after 24 and 48h stimulation were notably increased in IgAN group. No significant difference
for GRP78 expression was observed between two groups. It needs to be noticed that there
was no noteworthy difference for CHOP expression between two groups, although the
mean expression level was greater in IgAN gorup. Compared with non-IgAN group, the
expression of cleaved caspase-3 was dramatically reduced in IgAN group after 0 and 48h
stimulation. Solely in IgAN group, cleaved caspase-3 expression was evidently increased
after 24h stimulation compared with those after 0 and 48h stimulation (Fig. 2B). After 24hr
stimulation, the mRNA levels of GADD34 and Bcl-XL, as well as IgA class switching factors AID
and la-Ca, were dramatically elevated in IgAN group. GRP78 mRNA level had no significant
difference between two groups. The mean value of mRNA level for CHOP was augmented in
IgAN group, but significant difference between two groups was not found (Fig. 2C).

The apoptotic index of TMCs from IgAN group was apparently declined after 24h
stimulation (Fig. 2D). Likewise, the percentage of TMCs at late apoptotic stage was
dramatically decreased in IgAN group after 48h stimulation (Fig. 2E). We also found that IgA
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Fig. 4. Suppression of GADD34 function by guanabenz in tonsillar mononuclear cells (TMCs) from IgAN
patients. A. GADD34 mRNA level after siRNA intervention. B. GADD34 and other apoptotic related proteins
after siRNA intervention. C. The IgA secretion of TMCs from IgAN patients after siRNA intervention by ELISA.
[-actin was used as endogenous control. Statistical analysis was accomplished based on the data from three
independent experiments. Two values were compared according to independent-samples t test (*P<0.05,
**P<0.01, ***P<0.001).

Fold change
IgA Concentration (ng/ml)

secretion was enhanced in the cultural supernatant of TMCs from IgAN group (at cell density
of 1x10%/ml in complete culture medium) (Fig. 2F). According to these data, we presented
that GADD34 mRNA level was negatively correlated with apoptotic index (Fig. 2G).

Suppression of GADD34 function by applying guanabenz in TMCs from IgAN patients

The cell viability was evaluated to examine the cytotoxicity of guanabenz. The cell
viability was 90.84+3.88% in guanabenz-free group and was 89.56+3.99% in 20uM
guanabenz treatment group (after 24h culture). No statistically significant difference
was detected (p value>0.05). After guanabenz treatment, the high expression of P-elF2a
expression prolonged and could maintain even after 12.5h application of guanabenz; in
non-treatment group, P-elF2a expression reached its crest value after 2.5h stimulation. The
expression of cleaved caspase-3 was also increased in guanabenz treatment group. Bcl-XL
had a reduced expression after 5-10h application of guanabenz. We also found that after
guanabenz treatment, the expressions of P-e[F2a and cleaved caspase-3 were increased and
the expression of Bcl-XL was decreased, both in a dose-dependent manner. No significant
differences of CHOP and Bcl-2 expressions were found between two groups (Fig. 3A&B).
The apoptotic indexes of TMCs were notably increased after 24, 48, and 72h guanabenz
treatment. The discrepancy of apoptotic index between these two groups was increased as
time accumulation after guanabenz treatment (Fig. 3C). In addition, the IgA secretion was
reduced after 48h guanabenz treatment (at cell density of 1x10°/ml in culture medium
without FBS) (Fig. 3D).

Inhibition of GADD34 expression by using siRNA in TMCs from IgAN patients

Afterthe intervention of GADD34-siRNA, the transfection efficiency was 52.5% according
to fluorescent RT-PCR (Fig. 4A). The expression of P-elF2a was significantly increased after
the gene silencing of GADD34, compared with negative control group. The expression of
cleaved caspase-3 was correspondingly increased. No significant change of CHOP expression
was detected after siRNA interference (Fig. 4B). Furthermore, the IgA secretion level was
markedly declined after GADD34 downregulation (at cell density of 4x10¢/ml in culture
medium without antibiotics) (Fig. 4C).
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Discussion

IgA nephropathy is a chronically progressive disease. Approximately 50% of the IgAN
patients will develop into ESRD [38]. Recent research has indicated that the nephropathic
IgA antibodies were probably secreted from palatine tonsils [39]. After a-HS infection,
TMCs can undergo ER stress and the following responses could help with the recovery of
homeostasis. Series of pro-survival and pro-apoptotic pathways are involved in UPR [11].
Under a prolonged ER stress, cells would inevitably step into death [40]. In our research, we
used inactivated a-HS to stimulate TMCs and trigger ER stress, inducing GADD34 expression
by activating UPR.

The function of GADD34 on cell apoptosis has been controversial based on recent
researches [41]. Inaba et al. revealed that elF2a phosphorylation could prevent the
regeneration of hepatic tissue by reducing cell proliferation and promoting cell death. An
enhancement of GADD34 expression could inhibit elF2a phosphorylation and reduce
hepatic cells apoptosis, dramatically improve the tissue regeneration [42]. On the other hand,
GADD34 deficiency could lead to an increase of apoptotic rate of macrophages, strengthen the
activation of mTOR-S6K signaling pathway, and reduce LC3-1I and autophagosome formation
[40]. In our research, we found that the TMCs from IgAN group had an increased GADD34
and a declined apoptosis, suggesting that the high expression of GADD34 was associated
with cell survival. GADD34 expression might be a reactive protection mechanism after
stimulation. Additionally, GRP78 expression can reflect the degree of cellular stimulation
[43]. According to our result, GRP78 expression was similar between non-IgAN and IgAN
groups, denoting that the inflammation and stimulation levels were nearly identical in these
two groups.

Previous researches illustrated that CHOP was closely associated with cell apoptosis.
In neurocytes, CHOP-Wnt signaling pathway participated in the cell apoptosis triggered by
tunicamycin-induced ER stress, and CHOP gene silencing could inhibit the damage caused
by ER stress [24, 44]. Research also found that after inducing ATF4 and CHOP expression by
adenovirus stimulation, cell apoptosis were enhanced, but a sole rise in CHOP expression
would not impact cell apoptosis, implying that signaling other than CHOP might be involved
[45]. In our investigation, we found that there was no significant difference for CHOP
expression between non-IgAN and IgAN groups. CHOP expression was not paralleled with
TMCs apoptotic level, suggesting that CHOP expression may not directly result in cell death.
Furthermore, CHOP can regulate GADD34 expression [46], so the moderate expression of
CHOP in TMCs from IgAN group may be associated with GADD34 maintenance.

The cell apoptosis caused by ER stress is mainly mediated by Bcl-2 family proteins. Bcl-
XL is an anti-apoptotic protein in Bcl-2 family proteins [47]. Research demonstrated that Bcl-
XL could activate NF-kB and promote cell survival [48]. Our investigation also revealed that
Bcl-XL expression was higher in I[gAN group, verifying that the cell apoptosis caused by ER
stress was mediated by Bcl-2 family proteins. Unlike Bcl-XL, Bcl-2 expression is dependent
on CHOP expression, and no significant increase of Bcl-2 expression in IgAN group was
observed. Cleaved caspase-3 can directly reflect the apoptosis level [49]. Han et al. found
that cleaved caspase-3 could be detected after tunicamycin stimulation in MEFs, and this
happened after the increase of ATF4 and CHOP expression [45]. In our research, we revealed
that the cleaved caspase-3 expression after 24h stimulation was increased compared with 0
and 48h, suggesting that ER stress may briefly induce cell apoptosis pathway. We may also
conclude that ER stress may promote the expression of both GADD34 and pro-apoptotic
proteins at the beginning of the stimulation, but the high expression of GADD34 may then
downregulate cell apoptosis through a negative feedback loop. As a result, a consequential
reduction in IgA secretion was followed.

Guanabenz is a selective inhibitor for preventing GADD34-PP1 formation [30]. In
melanocytes, elF2a could berapidly dephosphorylated by GADD34 function after thapsigargin
stimulation. The additional use of guanabenz could prevent elF2a dephosphorylation and
thus restore the phosphorylation of elF2a and the pro-apoptotic pathway [27]. We proved
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that P-elF2a expression and cell apoptosis was enhanced in guanabenz treatment group.
Similarly, GADD34 gene silencing could also reinforce the elF2a phosphorylation and
increase cell apoptosis [29]. After using shRNA to terminate GADD34 transcription, the cell
apoptosis could be increased after LPS stimulation [40]. Another research also revealed
that after the gene silencing of GADD34, IRE1a, or GRP78 in AML cells, cell apoptosis was
prominently increased [50]. We applied siRNA to interfere GADD34 transcription. Then we
found that P-elF2a and cell apoptosis was increased, demonstrating that GADD34 might
protect TMCs from cell death caused by a-HS stimulation.

Conclusion

In a conclusion, GADD34 may reduce cell apoptosis and secretory IgA level through
inhibiting elF2a phosphorylation. Thus, GADD34 may be a potential therapeutic target
for IgAN treatment. After GADD34 downregulation by guanabenz treatment or siRNA
interference, a reduced secretory IgA level was accompanied by an increase in cell apoptosis.
The lowered IgA level may further reduce IgA deposition in kidney and alleviate renal
damage. This process still needes to be further investigated on animal models, such as the
local use of GADD34 blocker in MALT (mucosa-associated lymphoid tissue) of IgAN-prone
rats.
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