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Abstract
Hepatitis B virus (HBV) and its related protein, HBV X (HBx), play an important role in podocyte injury in
HBV-associated glomerulonephritis (HBV-GN). MiR-223 is expressed in several diseases, including HBV-
associated disease, while nucleotide-binding oligomerization domain-like receptor protein 3 (NLRP3)
in�ammasome plays a major role in pyroptosis. This study aims to determine the potential function and
related mechanism of miR-223 in HBx-induced podocyte pyroptosis. We observed that the results of
polymerase chain reaction indicated that miR-223 was downregulated in HBx-transfected podocytes.
Transfection of miR-223 mimic eliminated the expression of NLRP3 in�ammasome and its related
cytokines released by NLRP3 overexpression. Moreover, the transfection of HBx and NLRP3-
overexpressing plasmids increased the expression of pyroptosis-related proteins especially in the
presence of miR-223 inhibitors. In conclusion, miR-223 downregulation plays an important role in HBx-
induced podocyte pyroptosis by targeting the NLRP3 in�ammasome, suggesting that miR-223 is a
potential therapeutic target for alleviating HBV-GN in�ammation.

Introduction
Hepatitis B virus (HBV) has been widely spreading in China for a long period of time, and HBV-related
glomerulonephritis (HBV-GN) is one of the major secondary kidney diseases in the country [1].
Interestingly, the course of HBV-GN inevitably results in podocyte injury, which in turn aggravates disease
progression. Previous studies have reported that the expression of HBV and related proteins, mainly the
HBV X protein (HBx), has crucial effects in the pathogenesis of HBV-GN [2,3]. However, the speci�c
mechanism of HBV-GN remains unclear. Therefore, it is important to further explore the speci�c
mechanism of podocyte injury in HBV-GN.

Pyroptosis exhibits the common characteristics of programmed cell death, such as DNA breakage and
cell swelling and rupture. Notably, pyroptosis is associated with the activation of nucleotide-binding
oligomerization domain-like receptor protein 3 (NLRP3) in�ammasome involving caspase-1 that leads to
a strong in�ammatory response [4]. On the one hand, activated caspase-1 cleaves both interleukin (IL)-1β
and IL-18 precursors, producing mature cytokines. On the other hand, pyroptosis leads to cytosis and
release of cytoplasm contents, exacerbating the effect of in�ammation [5]. Many studies showed that the
NLRP3 in�ammasome, a complex mainly formed by NLRP3, apoptosis-associate speck-like protein
(ASC), and pro-caspase-1, is involved not only in the in�ammatory progression of myocardial ischemia-
reperfusion injury and sepsis-induced liver impairment, among others, but also in the renal in�ammation
of chronic kidney disease (CKD) [6-9]. Additionally, a cohort study of 0.5 million Chinese adults indicated
that chronic HBV infection increased the risk of CKD, especially in men [10]. However, the underlying
mechanism by which pyroptosis acts during the development of HBV-GN requires clari�cation.

MicroRNAs (miRNAs) are a class of endogenous, noncoding single-stranded molecules approximately 19-
22 nucleotides in length that inhibit the translation of target mRNAs by binding to their 3 -untranslated
region (UTR), thereby negatively regulating gene expression [11]. Numerous studies showed that miRNAs
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control several physiological and pathological processes, such as body growth, viral infection, and cancer
metastasis [12-14]. MiRNAs, as a potential biomarker and treatment strategy, have also been reported to
be a key regulatory factor in injury processes, such as podocyte apoptosis and in�ammation [15].
However, few studies have clari�ed their mechanism in HBx-induced podocyte pyropotosis.

In this study, we investigated the function and potential mechanism of miRNAs in HBx-induced podocyte
pyroptosis and con�rmed that miR-223 is involved in HBV-GN pathogenesis and podocyte damage by
regulating the NLRP3 signaling pathway. Based on our study, miR-223 may be a potential treatment
target for HBV-GN.

Materials And Methods

Cell culture and transfection
Kidney podocytes cell line (Cat#GD-C8618339) were cultured in Roswell Park Memorial Institute Medium
1640 medium containing 10% fetal bovine serum, 100 U/mL penicillin, and 100 U/mL streptomycin.
Podocytes were cultured at 37˚C in a saturated humidi�ed atmosphere of 5% CO2, with culture medium
replacement every 2 d. The sequences of HBx were ampli�ed and inserted into empty pcDNA3.1 vectors,
yielding pcDNA-HBx (HBx). The same method was used to produce pcDNA-NLRP3 (NLRP3) and pcDNA-
siNLRP3 (siNLRP3). Transient transfection with the indicated plasmids into podocytes was performed
using Lipofectamine 2000.

Cell treatment with a miR-223 mimic or inhibitor
Podocytes were transfected with synthetic mature miR-223 (miR-223 mimic), antagomir antisense to
mature miR-223 (miR-223 inhibitor), or a scrambled control transcript that served as a negative control.
Subsequently, the expression levels of miR-223, NLRP3, ASC, caspase-1, IL-1β, and IL-18 were measured.
In separate experiments, the podocytes were transfected and treated as described above, after which their
apoptotic status was assayed.

Immuno�uorescence staining
Podocytes in six-well plates were �xed with 4% paraformaldehyde at room temperature for 30 min,
incubated in phosphate-buffered saline (PBS) containing 0.4% Triton X-100 for 10 min, and blocked with
2% bovine serum albumin at 37°C for 60 min. The cells were then incubated with the primary antibodies
anti-vimentin (1:100; Boster Biological Technology, Wuhan, China) and anti-keratin (1:100; Boster
Biological Technology) at 4°C overnight. PBS was used as the negative control. Then, the cells were
washed with PBS and incubated with anti-mouse IgG Alexa Fluor 488 or anti-rabbit IgG Alexa Fluor 594
(1:1000; Life Technologies, Paisley, UK) for 1 h at room temperature. The glass cover slides were installed
using the installation medium with 4 ,6-diamidino-2-phenylindole dye (Vector Labs, Peterborough, UK)
and prepared for imaging under a �uorescence microscope under ⊆200 magni�cation (Olympus, Tokyo,
Japan).
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Bioinformatics analysis
TargetScan and miRGator were used to predict the target gene of miR-223.

Dual luciferase reporter assay
Luciferase activity was analyzed using the Dual-Luciferase Reporter Assay System (Promega, Madison,
WI, USA) according to the manufacturer's instructions.

Hoechst 33342 staining
The morphological changes of podocytes were observed by staining the nucleus with Hoechst 33342
(C0030; Solarbio, Beijing, China). The podocytes transfected with different vectors were stained with
Hoechst 33342 and cultured in an incubator for 20-30 min, after which the medium was discarded, and
the podocytes were washed with medium two to three times. The podocytes were then immediately
observed and imaged under a �uorescence microscope.

Quantitative reverse transcription polymerase chain reaction
(qRT-PCR)
Total RNA in cells was extracted using TRIzol reagent (Tiangen Biotech, Beijing, CHINA) and were reverse
transcribed to cDNA using the SuperScript Reverse Transcription Kit (Tiangen Biotech). RT-PCR was
performed using SYBR Green Master Mix (Tiangen Biotech) according to the manufacturer's instructions.
Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) and β-actin served as the internal controls, and the
2−△△Ct method was used to calculate the relative gene expression. The primers sequences were listed as
follows:

HBx forward primer: 5'-GCGAATTCATGGCTGCTAGGGTGTGCT-3'

HBx reverse primer: 5'-ATCTCGAGTTAGGCAGAGGTGAAAAAGTTGC-3',

NLRP3 forward primer:: 5'-CACCTGTTGTGCAATCTGAAG-3'

NLRP3 reverse primer: 5'-GCAAGATCCTGACAACATGC-3'

ASC forward primer: 5'-AGGCCTGCACTTTATAGACC-3'

ASC reverse primer: 5'-GCTGGTGTGAAACTGAAGAG-3'

Caspase-1forward primer: 5'-CCTTAATATGCAAGACTCTCAAGGA-3'

Caspase-1 reverse primer: 5'-TAAGCTGGGTTGTCCTGCACT-3'

IL-1βforward primer: 5'-TACCTGTCCTGCGTGTTGAA-3'

IL-1βreverse primer: 5'-TCTTTGGGTAATTTTTGGGATCT-3'
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IL-18 forward primer: 5'-TGCATCAACTTTGTGGCAAT-3'

IL-18 reverse primer: 5'-ATAGAGGCCGATTTCCTTGG-3'

β-actin forward primer: 5'-AGCGAGCATCCCCCAAAGTT-3'

β-actin reverse primer: 5'-GGGCACGAAGGCTCATCATT-3'

GAPDH forward primer: 5'- GCTCGCTTCGGCAGCACA -3'

GAPDH reverse primer:5'- GAACGCTTCACGAATTTGCGTG-3'

Western blot (WB) analysis
Proteins were extracted from hematopoietic progenitor cells using radioimmunoprecipitation assay
buffer, and their concentration was determined using the bicinchoninic acid method. After denaturation,
the proteins were separated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and
transferred to a polyvinylidene di�uoride membrane (Millipore, Billerica, MA, USA). The membranes were
blocked in 5% skimmed milk at room temperature for 1 h and then incubated overnight at 4˚C with the
primary antibodies speci�c for: NLRP3 (1:1000; Abcam, Cambridge, UK), caspase-1, ASC, IL-1β, IL-18
(1:1000; ABclonal Biotechnology, Wuhan, China), and GAPDH (1:5000; Proteintech, Chicago, IL, USA). The
membranes were then incubated with goat anti-rabbit or -mouse IgG (1:5000; ZSGB Biotech, Beijing,
China) and quanti�ed using ImageJ.

Pyroptosis detection
Cell pyroptosis was analyzed by �ow cytometry using In Situ Cell Death Detection Kit (Immunochemistry,
Bloomington, United States) according to the manufacturer's instructions. Podocytes were cultured in
sixwell plates and divided into nine groups: control, empty plasmid, HBx, HBx + miR-mimic, HBx + miR-
inhibitor, HBx + miR-mimic + NLRP3, HBx + miR-mimic + si-NLRP3, HBx + miR-inhibitor + NLRP3, and HBx
+ miR-inhibitor+ si-NLRP3 groups. After transfection, the podocytes were digested and collected in tubes.
The supernatant was discarded after centrifugation followed by three washes and were double-stained
with annexin V-�uorescein isothiocyanate and propidium iodide at room temperature for 15 min in the
dark. The results were analyzed using �ow cytometry, and pyroptosis rate was calculated as the
percentage of early and late pyroptosis cells.

Measurement of caspase-1 activity
To determine the activity of caspase-1 in different groups, the cells were analyzed using a Caspase 1
Activity Assay Kit (Meilunbio, Dalian, China) according to the manufacturer's instructions.

Statistical analyses
Measurement data are expressed as the mean ± standard deviation, which were further analyzed by
GraphPad Prisem 8.0. For normally distributed data, unpaired t-test was used to compare two groups. All
experiments were performed at least three times. Statistical signi�cance was set at a P-value < 0.05.
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Results

MiR-223 is downregulated in podocytes exposed to HBx
As the �rst step, HBx was successfully transfected in HBx group compared with the control group (Figure
1A). Previous studies have shown that miR-223 was downregulated in hepatitis B [16]. To evaluate its role
in HBx-transfected podocytes, RT-PCR was performed to detect the expression of miR-223. As shown in
Figure 1B, miR-223 was downregulated in HBx-transfected podocytes, indicating that it may play a key
role in HBx-induced podocyte injury (P < 0.05).

HBx induces podocyte pyroptosis through NLRP3
in�ammasome
To further investigate the mechanism of HBx-induced podocyte injury, immuno�uorescence staining was
used to observe podocytes. Immuno�uorescence staining revealed that HBx increased the expression of
desmin, a marker of cell necrosis, and this was notably alleviated by introduction of si-NLRP3 (Figure 2A).
As expected, the opposite effect was observed in nephrin (Figure 2B). Moreover, immuno�uorescence
double-staining of NLRP3 (red) and nephrin (green) reached the same conclusion as before (Figure 2C).
Taken together, these �ndings indicate the involvement of the NLRP3 in�ammasome in the pathogenesis
of HBx-induced pyroptosis.

NLRP3 is a direct target of miR-223
It is reported that NLRP3 in�ammasomes in kidney diseases are mainly activated through the canonical
pathway involving caspase-1, which results in podocyte pyroptosis [17]. To better elucidate the effect of
miR-223 downregulation on podocyte pyroptosis, target prediction programs were used to predict the
potential target of miR-223 and predicted NLRP3 as an miR-223 target (Figure 3A). We then investigated
whether NLRP3 was a direct target of miR-223 in HBV-GN using a dual-luciferase assay. The results
showed that the miR-223 agomir dramatically inhibited the luciferase activity of NLPR3 (wild-type [WT])
reporters, whereas miR-223 overexpression had little effect on luciferase activity when the binding sites of
miR-223 and NLRP3 were mutated (Figure 3B). These data demonstrated that miR-223 directly bound to
NLRP3 3’-UTR to attenuate its expression.

NLPR3 overexpression impaired the protective role of miR-
223 in podocyte injury
To examine the effect of miR-223 on the NLRP3 in�ammasome (NLRP3, Caspase-1, and ASC) and its
released in�ammatory factors (IL-1β and IL-18) in podocyte pyroptosis, we performed rescue experiments
of miR-223 and NLRP3 in�ammasome. WB was performed to analyze the expression of NLRP3, Caspase-
1, ASC, IL-1β, and IL-18 in each group (Figure 4A). The results in Figure 4B showed that compared with
the control group, the level of NLRP3 decreased signi�cantly after a miR-223 mimic treatment (P < 0.05),
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whereas the effect was aggravated after the addition of NLRP3 overexpression (P < 0.05). However,
similar results were obtained for Caspase-1, ASC and IL-1β (P < 0.05; Figure 4C, D and E). In IL-18 protein
expression, there was no signi�cant difference after the addition of NLRP3 overexpression (P > 0.05;
Figure 4F). Therefore, introduction of the NLRP3 in�ammasome limited the decrease in pyroptosis-related
proteins by miR-223. Taken together, our data illuminated that NLPR3 overexpression impaired the
important role of miR-223 in podocyte pyroptosis.

HBx mediates podocyte pyroptosis through miR-223 and
the NLRP3 in�ammasome
We have already demonstrated the decreased expression of miR-223 in HBx-transfected podocytes and
the negative regulatory relationship between miR-223 and NLRP3 in�ammasome, but it remains unclear
whether HBx mediated podocyte pyroptosis through the miR-223/NLRP3 axis. To better understand the
molecular mechanism, miR-223 mimics and inhibitors were used to interfere with miR-223 expression. In
addition, the level of NLRP3 was interfered by NLRP3 or si-NLRP3 plasmids and was analyzed via qRT-
PCR and WB (Figure 5). As can be seen, the RT-PCR results showed that the mRNA level of NLRP3 was
increased in the HBx group compared with the control and empty plasmid group. However, the expression
of NLRP3 decreased in the HBx + miR-mimic and HBx + miR-mimic + si-NLRP3 group. In addition, the
introduction of miR-223 inhibitors and NLRP3 upregulated NLRP3 remarkably in HBx-induced podocytes
compared with HBx group (P < 0.05; Figure 5A). Similar results were observed for the mRNA levels of
caspase-1, ASC, IL-1β, and IL-18 (Figure 5B-5E). Next, we used WB experiments to further con�rm our
results (Figure 5F). According to WB analysis, we found that the expression of the NLRP3 in�ammasome
and its in�ammatory cytokines were increased in the HBx group, while the introduction of miR-223
inhibitor and NLRP3 enhanced the level of in�ammatory cytokines signi�cantiy (P < 0.05; Figure 5J-5K).
However, there was no statistical difference in the quantitative analysis results for ASC (P > 0.05; Figure
5I). The gene expression of ASC in some diseases was reported to be slightly different from that of
caspase-1, indicating that it may be independent of the expression of NLRP3 in�ammasome [18], which
may be one of the factors that affect our experimental results. Subsequently, we assessed the enzyme
activity of caspase-1 and found that it was signi�cantly increased in the HBx + miRNA inhibitor + NLRP3
transfection group compared with the HBx group (P < 0.05; Figure 5L).

In order to further explore the relationship between the miR-223/NLRP3 axis and podocyte pyroptosis,
�ow cytometry-based pyroptosis detection and Hoechst 33342 staining were performed. Compared with
the control group and the empty plasmid group, cell pyroptosis signi�cantly increased in the HBx groups.
However, cell pyroptosis remarkably decreased in the HBx + miR-mimic + si-NLRP3 group indicated that
miR-223/NLRP3 axis play a critical role in the HBx-induced pyroptosis (P < 0.05; Figure 5M). Hoechst
33342 staining showed that the nuclei of podocytes were densely stained and the chromatin was
condensed in the HBx group in comparison of the control group and the empty plasmid group, which
were recovered in the introduction of miR-223 and si-NLRP3 (Figure 5N). These results suggest that HBx-
induced pyroptosis is related to the downregulation of miR-223 via the NLRP3 pathway.
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Discussion
In the present study, we found that the expression of miR-223 was downregulated in podocytes exposed
to HBx. Moreover, our results con�rmed that the expression of HBx protein in podocytes induced
pyroptosis. HBx-induced podocyte models were established in order to demonstrate that miR-223 plays
an important role in HBx-induced pyroptosis and that the activation of the NLRP3 in�ammasome is
closely related to the underlying mechanism.

HBV-GN is one of the most common extrahepatic manifestations in patients with chronic HBV infection
[19]. A large number of studies on the HBx gene, one of the four genes of HBV, have gradually appeared
since the establishment of the HBx transgenic mice [20]. However, there are various mechanisms of HBx-
induced podocyte injury in human kidney diseases, such as in�ammatory response and oxidative stress,
and the former may be of great importance. The NLRP3 in�ammasome, composed of NLRP3, ASC, and
pro-caspase-1, is closely related with the innate immune system. Activated caspase-1 cleaves full-length
gasdermin D (GSDMD) to form a gasdermin pore, which allows the release of proin�ammatory cytokines
pro-IL-1β and pro-IL-18, leading to cell swelling and dissolution [21]. It is the characteristic cascade
in�ammatory response of pyroptosis that sets it apart from apoptosis and necrosis. Stimulus such as
CD36 and nicotine induce reactive oxygen species production and then activate the NLRP3
in�ammasome to induce the in�ammatory response and cell damage [22,23]. The mutations of NLRP3
in�ammasome receptors trigger autoimmune diseases, and imbalanced activity is associated with the
pathological process of many diseases [24]. NLRP3 in�ammasome-mediated pyroptosis induced by a
variety of stimulus occurs in Alzheimer's disease, atherosclerosis, diabetes mellitus, glomerular
in�ammatory diseases, renal ischemia reperfusion injury, and podocyte injury [25-30]. A study showed
that pyroptosis can be used against cancer by induction in tumor cells [31]. Therefore, we speculate that
pyroptosis may play a pivotal role in HBx-induced podocyte injury and that the NLRP3 in�ammasome
may be a new therapeutic target for HBV-GN.

MiRNAs are normally extended by adding stem-loop primers or 3′ adenylation for traditional PCR
detection [32]. Although the detection of miRNAs is very challenging, it has been one of the hotspots of
our research on disease mechanisms. For example, miRNAs participate in cancer initiation and
metastasis [33]. Upregulated miR-125b is related to severe liver �brosis of patients with chronic hepatitis
C [34]. MiRNAs also play an important role in kidney disease. In acute kidney injury, some miRNAs
in�uence renal function through cell apoptosis [35]. MiR-155 in�uences the release of proin�ammatory
factors in early renal disease [36]. Previous studies con�rmed that miR-223 may act as a negative
regulator in the in�ammatory process of viral hepatitis [37]. Therefore, we hypothesized that miR-223 has
a similar regulatory effect on podocyte damage in HBV-GN. MiR-223 was �rst discovered in the
hematopoietic system [38] and has also been proven to limit liver �brosis and reduce urate-induced gouty
in�ammation and cardiovascular damage [39-41]. Interestingly, the in�ammatory response of diseases
caused by miR-223 down-regulation always seems to be accomplished by targeting the NLRP3
in�ammasome [39,40]. In this study, we found that miR-223 downregulation in HBx-induced podocytes is
associated with pyroptosis. Therefore, we tested HBx-induced pyroptosis after transfection of miR-223
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mimics, and found that miR-223 upregulation mitigated the expression of NLRP3. Moreover, transfection
of miR-223 mimics downregulated the expression of ASC, caspase-1, IL-1β and IL-18. These results
indicate that the downregulation of miR-223 increased the expression of the NLRP3 in�ammasome,
which is consistent with the results of Franz et al. [42].

Studies on the mechanisms of miRNAs provide new insights for the diagnosis and treatment of many
clinical diseases. To better understand the mechanism of HBV-GN, we examined the expression of
pyroptosis-related proteins exposed to HBx and NLRP3 or si-NLRP3 in the presence of miR-223 mimics or
inhibitors. Compared with the HBx group, HBx + miRNA inhibitor + NLRP3 transfection group exhibited
more severe features of pyroptosis. It has been indicated that the detection of characteristic miRNAs in
serum could be used to predict tumor recurrence and survival rates of patients with triple-negative breast
cancer [43]. In treatment, miRNAs are chemically modi�ed or delivered as vectors to reduce RNase
interference [44]. MiRNAs are also packaged into multivesicular bodies with hormone-like effects and
function as anticancer drug targets [45]. Based on these studies, miR-223 may be a novel diagnosis and
treatment targets for HBV-GN.

Our research �rst demonstrated that miR-223 plays a role in HBx protein-mediated podocyte pyroptosis
by targeting the NLRP3 in�ammasome. However, the present study has llimitations. First, we only
performed relevant cellular experiments without validation in mouse models and clinical cases. Second,
the regulations between HBx, miR-223, and NLRP3 in�ammasome are particularly complex, and we did
not analyze whether other related genes are involved. Further studies on the mechanism of HBV-GN
should be performed.

In conclusion, we report that the HBx protein can induce pyroptosis of human kidney podocytes in HBV-
GN and miR-223 plays a protective role in the pathogenesis of the disease. MiR-223 negatively regulates
the expression of NLRP3 in�ammasome, which is involved in the pathogenesis of HBV-GN. More
importantly, the �ndings of this study may provide novel insights into the diagnosis and treatment with
miRNAs in kidney disease.
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Figures

Figure 1

MiR-223 is downregulated in podocytes exposed to HBx. (A) HBx and (B) miR-223 expression were
measured by RT-PCR. RT-PCR, reverse transcription polymerase chain reaction. HBx, Hepatitis virus B X
protein. The data are presented as the means ± SDs. **p < 0.01, ***p < 0.001 versus Control.
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Figure 2

HBx induces podocyte pyroptosis through NLRP3 in�ammasome (A) Desmin and (B) nephrin expression
were detected by immuno�uorescence (×200). (C) NLRP3 and nephrin double-staining were observed by
immuno�uorescence (×200). NC, negative control; siRNA, small interfering RNA ;N, nucleus M,
mitochondrion RER, rough endoplasmic reticulum LD, lipid droplet.

Figure 3

NLRP3 is a direct target of miR-223 (A) Binding sites between miR-223 and the 3′-untranslated regioin of
NLRP3 were analyzed using bioinformatics methods. (B) The effects of miR-223 upregulation on
luciferase activities of NLRP3 (WT) or NLRP3 (MUT) reporter was measured using the luciferase reporter
assay system. WT, wild-type; MUT, mutant; NC, negative control. The data are presented as the means ±
SDs. **p < 0.01 versus miR-NC.
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Figure 4

NLPR3 overexpression impaired the protective role of miR-223 in podocyte injury. (A) Western blot
analysis showing the protein levels of pyroptosis-associated markers NLRP3, ASC, caspase-1, IL-1β, and
IL-18. (B-F) Western blot of the expression of NLRP3, Caspase-1, ASC, IL-1β, and IL-18. NC, normal control.
The data are presented as the means ± SDs. *p < 0.05 versus Control group, #p < 0.05 versus miR-223
mimic NC+NLRP3 group.

Figure 5

HBx mediated podocyte pyroptosis through miR-223 and the NLRP3 in�ammasome. (A-E) RT-PCR assay
showing the relative level of NLRP3, Caspase-1, ASC, IL-1β, and IL-18. (F-K) Western blot analysis
showing the protein levels of NLRP3, Caspase-1, ASC, IL-1β, and IL-18. (L) Caspase-1 enzyme activity was
examined via ELISA. (M) Flow cytometry analysis of pyroptosis in each group. (N) Fluorescence
microscopy (×400) results of each group. MiRNA mimic, miR-223 mimic; miRNA inhibitor, miR-223
inhibitor. The data are presented as the means ± SDs. *p < 0.05 versus Control and Empty plasmid group,
#p < 0.05 versus HBx group.


