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ABSTRACT

pre-mRNAprocessingfactor 3 (PRPF3)s an RNAbinding protein in a core component of the exon junction
complex.Abnormal PRPF&xpressionis potentially associatedwith carcinogenesisHowever,the biologicalrole
of PRPF3n hepatocellular carcinoma (HCQ remains to be determined. We analyzed PRPF3xpressionvia
multiple gene expression databases and identified its genetic alterations and functional networks using
cBioPortal. Co-expressed genes with PRPF3and its regulators were identified using LinkedOnics. The
correlations between PRPF3and cancerimmune infiltrates were investigated via Tumor Immune Estimatior
Resource(TIMER) PRPF3vas found up-regulated with amplification in tumor tissuesin multiple HCCcohorts
High PRPF3expressionwas associatedwith poorer overall survival (OS) and diseasefree survival (DFS
Functional network analysis suggestedthat PRPF3regulates spliceosome, DNA replication, and cell cycle
signalingvia pathways involving severalcancerrelated kinasesand E2Ffamily. Notably, PRPF&xpressionwas
positively correlated with infiltrating levelsof CD4+T and CD8+T cells,macrophagesneutrophils, and dendritic
cells. PRPF3®xpressionshowed strong correlations with diverse immune marker sets in HCC.Thesefindings
suggestthat PRPF3s correlated with prognosisand immune infiltrating in HCCJaying a foundation for further
study of the immune regulatoryrole of PRPF& HCC.

INTRODUCTION behaviors, and thelevelopment of amHCC drug

resistancg3]. The molecular mechanisms underlying

Hepatocellular carcinoma (HCC) is the most common
form of liver cances [1], which has an annual
incidence of at least 6 per 100,000 individuals and
represents the fastessing cause of canceelated
death [2]. Due to the highrate of recurrence and
mefastasis, the fivgear survival rate for advanced
HCC is poor. However, existing targeted drugs show
unsatisfactory efficacy, due to a combination of factors
spanning an array oflifferent clinical and biological

tumor formation and progression are poorly urder
stood which further complicates the effective
treatment of HC(4]. In addition, the lack of markers
that are specific for mor type or disease stage
represents a critical gap in the current understanding
and treatment of HCC.

PremRNA splicingis a fundamentgbrocesghat plays
a considerable role in generating protein diversity: Pre
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mMRNA splicing is also the key to the paflogy of
numerous diseases, especially canggrsThe connection
between cancer biology andsplicing regulation is of
primary importance to understand the mechanisms
leading to disease and also to improve the development
of therapeutic approachd€§]. Among the array of
splicing factors, prenRNA processing factor 3
(PRPF3, a component of the U4/U6 -dnRNP, is
required
recruitment to active spliceosomes, which is essential
for efficient premRNA splicing[7, 8.

It is also known that one gene paiCNE2PRPF3as
the signature could robustly predict prognoses of gastric
cancer patients treated withFJ-based chemotherapy
[9]. As a member of the hepatic transcription factor
network, Hepatocyte Nuclear Factor 4 AdptH N F % U
plays a pivotal role in liver development and
hepatocellular differentiation. One study indicated that
PRPF3is an H N F 4regulated gene with induced
expression in mouse and human H{®O]. However,
the biological function oPRPF3in HCC remaingo be
determined.

A Dataset P-value Type Nums Mean STD IQR
GSE22058  5.41E-07 HCC 100 10.160 0.455 0.551
Adjacent 97 9.891 0.221 0.293
HCC 268 1.558 0.645 0.768
Adj t 4 1 : .34
GSE25097 | 2.06E-13 (.ijacen 243 230 0.265 0.343
Cirrhotic 40 1.273 0.205 0.237
Healthy 6 1.423 0.316 0.440
HCC 240 5772 0.160 0.21
GSE36376 2.68E-04 _C 9 2
Adjacent 193 5.718 0.146 0.189
GSE14520 | 7.75E-18 HCC 225 5.326 0.634 0.878
Adjacent 220 4.888 0.343 0.507
H / . :
GSE10143 | 445E-15 .CC 80 14.500 0.309 0.393
Adjacent 82 14.100 0.284 0.414
H 4 : i
GSE54236  2.63E-07 CcC 81 9.570 0414 0.644
Adjacent 80 9.279 0.245 0.274
HCC 228 7.259 0.588 0.704
GSE63898 2.65E-12
Adjacent 168 6.913 0.360 0.412
TCGALIHC  6.01E-24 HCC 351 10.890 0.487 0.640
Adjacent 49 10.440 0.191 0.230
HCC 60 7272 0.368 0.479
GSE64041  5.30E-04 -
Adjacent 60 7.070 0.238 0.238
H 1 71 ) A
GSE76427 2.41E-04 ee 2 AN 0129 0190
Adjacent 52 6.635 0.133 0.175
| -LIRI- 1 941 511 X
CGC-LIR 272E-50 ﬁCC 212 3.9 0.51 0.653
JP Adjacent 177 3.214 0.280 0.280
B
., Roessler Liver ., Roessler Liver 2 Wurmbach Liver
s | Pvalue:1.678-5 P value:8.95€-31 5 P valuer2.426-7
., Fold Change: 1.790 Fold Change: 1.580 * Fold Change: 1.513
= = —

Lhea(21) Hee.(22) Liver (220) HCC (225) Hee (35)

Here, we investigattPRPF3expression and mutations
in data from patients with HCC in The Cancer Genome
Atlas (TCGA) and various public databases. Using
multi-dimensional analysis, weevaluaéd genomic
alterations and functional networkelated toPRPF3in
HCC and explored its role in tumor immunitur
results could potentially reveal new targets and
strategies for HCC diagnosis and treatment.

f o r-snRMR /fdonGahob) 5and t r i

RESULTS
Elevated expression of PRPF3 in HCC

We initially evaluatedPRPF3 transcription levels in
multiple HCC studies from TCGA an@EQ. Analysis

of deven HCC cohorts in the HCCDB database revealed
that mRNA expression oPRPF3 was significantly
higher in HCC tissues than in adjacent normal tissues
(Figure 1A). Data in the Onmmine database indicated
thatPRPF3ranked within the top 10% based on mRNA
expression(Figure 1B). Levels of PRPF3 DNA copy
number were significantly higher tomor tissueshan in
normal tissuéFigure 1C).

HCC Precursor (30)

Guichard Liver Guichard Liver 2

Liver (86) HCC (99) Liver (26) HCC (26)

Figure 1. PRPF3ranscription level in HCC(A) Chart and plot showing the expressiorP&i8PF# tumor tissues and the adjacent normal
tissues, according tbtest inHCCDB.B) Box plot showindPRPF3NRNA levels in the Roessler Liver, Roessler Liver 2, and Wurmbach Liver
datasets, respectivelyQ Box plot showin@RPF8opy number in Guichard Liver and Guichard Liver 2 datasets, respectively.
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Further sulgroup analysis of mifile clinic-pathological cohort (Figire 3A). Similarly, in anindependentohort

features ofTCGA-LIHC samples inUALCAN database (GSE1452), the lowrisk group had significantly better
consistently showedelevated transcription level of OS and DFS than the higlsk group (Figire 3B). In
PRPF3 The expressionof PRPF3 was significantly addition, highPRPF3expressiorbeing associated with

higher in HCC patients than normal controls in subgroup poor survival was also verified in GSE1014ohort
analysisbased on gendeage, ethnicity, disease stages (Supplementaryigure 1).

and tumor grade (Fige 2). Thus,PRPF3expression may

serve as a potential diagnostic indicator in HCC. PRPF3co-expressionnetworks in HCC

PRPF3 expression isurvival-associated To gain the insight oPRPF3 biological meaning in
HCC, thefunctionmodule of LinkedOmics was used to
Then, KaplarMeier survival curves were used to assess examine PRPF3 co-expression mode in LIHC cohort.

the association betweePRPF3 expression and the As shown in Figre 4A, 3,558 genes (dark red dots)
survival outcomes of HCC cohorts with survival were shown sigficant positive correlations with
information available(Figure 3). The patients were PRPF3 whereas 1,891 genes (dark green dots) were
separated into two groups according to the median value shown significant negative correlations (false discovery
of PRPF3expression level in each cohofenerally, rate FDR < 0.01). Thetop 50 significant genes
the high PRPF3 expression group had significantly positively and negatively correlated wilPRPF3were
shorteroverall survival (OS) Ibg-rank test,p < 0.05) shown in the bBat map (Figre 4B). A total description
and diseaséree survival (DFS) (logank test,p < of theco-expressed genes was detaile@applementary

0.06), compared to the low expression group in LIHC  Table 1.
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Figure 2 PRPF&anscription in subgroups of patients with HCC, stratified based on gender, age and other criteria (UALCAN).
Boxwhisker plots showing the expression of PRPF3 in sub groups of LIHC samplBexpl(ot showing relative expression of PRPF3 in
normal andLIHC samplesB) Boxplot showing relative expression of PRPF3 in normal individuals of either gewtblerale or female LIHC
patients, respectively(Q) Boxplot showing relative expression of PRPF3 in normal individuals of any age or in LIHC pati@itd@&getb0,

61-80, or 81100 yr. D) Boxplot showing relative expression of PRPF3 in normal, African American, Caucasian and Asian LIHE)patients. (
Boxplot showing relative expression of PRPF3 in normal individuals or in LIHC patients in stagesr 4. &) Boxplot showing relative
expression of PRPF3 in normal individuals or LIHC patients with grade 1, 2, 3 or 4 tumors. The central mark is the enedti@s; df the

box are the 25th and 75th percentiles. Théest was used to estimate the si§inance of difference in gene expression levels between
groups. *,p < 0.05; **,p< 0.01; ***, p< 0.001.
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PRPF3expression showed a strong positive association
with expression 0SETDBI1(positive rank #1, r = 0.672,

p = 5.06E50), VPS72(r = 0.658,p = 2.19E47), and
VPS45(r = 0.647,p = 1.95E45), etc. Notably, the top
50 significanty positive genes showed the high
likelihood of being higkrisk genes in HCC, in which
34/50 genes were ith high hazard ratio (HR)p(<
0.05). In contrast, there were 11/50 genes with low HR
(p < 0.05) in the top 50 negatively significant genes
(Figure4C).

Significant Gene OntologfGO) term annotationby
gene set enrichment analys{&SEA) showed that
PRP-3 co-expressed geneparticipate primarily in
chromosome segregation, mitotic cell cycle phase
transition, doublestrand break repair, and MRNA
processing, while the activities like fatty acid metabolic
process, peroxisomal transport, and multiple meiabol
processes were inhibit¢Bigure D andSupplementary
Table 2). Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway analysis showed enrichment in the
spliceosome, fanconi anemia pathway, RNA transport,
and nucleotide excision repair pathways, €igire D

and SupplementaryTable 3). These results suggest
thata widespread impact &fRPF3onthe global trans
criptome.

Regulators of PRPF3networks in HCC

To further explore the regulators 8RPF3in HCC,
we analyzed the kinasemiRNAs and transcription

LIHC Overall Survival LIHC Disease Free Survival
Strata == group=high =b= group=low Strata === group=high =k= group=low

urvival probability
val probability

S
Survi

1 p=000051 7 p=o0021

f a ct @F) sefirichmentof PRPF3 co-expressed
genes. The top 5 most significant kinases related
primarily to the cyclindependent kinase 1CDK1),
polo like kinase 1 KLK1), Aurora kinase B
(AURKB), checkpoint kinase ICHEK1), and cycin-
dependent kinase 2 CPK2) (Table 1 and
Supplementarylrable 4). In fact, all of these kinase
genes, exceptCDK2, were significantly highly
expressed in tumor tissues. In addition, all these
kinase genesvere significanty associated withthe
OSof HCC (Supplementaryigure 2).

No significant mIRNA was enriched by GSEA feRPF3
coexpressed genes (Supplementafable 5). The
enrichment of transcription factors was related mainly to
the E2F transcription factor familfSupplementaryable

6), including V$E2F _Q6, V$E2F Q4, VS$E2F1 Q6,
V$E2F1DP1RB_01, and V$E2F4DP1 01. One recent
study, using combinatorial mapping ofhromatin
occupancy and transcriptome profiling, identifiedE2i~
driven transcriptional program that was associated with the
development and progression of H{1Q].

Genomic alterations ofPRPF3in HCC

We then used the cBioRaltool to determine the types
and frequency oPRPF3alterations in HCC based on
DNA sequencing data from LIHC patienBRPF3was
altered in 115 of 370 (32%) LIHC patients (k&g 5A).
These alterations include mMRNA upregulation in 60
cases (16%), amfitation (AMP) in 38 cases (10%),

GSE14520 Overall Survival GSE14520
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Figure 3. PRPF3s associated with survival outcoméA) Overall survival (OS) and diseds® survival (DFS) in TCGA LIHC cohort.
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(B) OS and DFS of PRPF3 in GSE14520 cohort. The numberthédigwesdenote the number of patients at risk in each group.
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mutation in 1 case (0.3%), and multiple alterations in 19
cases (5%). ThushAMP is the most common type of
PRPF3CNV in HCC.

PRPF3 AMP results in the high expression level of
PRPF3 (Figure 5B). Compared with the diploid group,
gain or amplification group has highePRPF3
expressionlevels (p < 0.001). Next, the frequency
distribution of PRPF3CNV patients in different stage
and grade group was presented in FRige 5C,
suggesting e high occurrence and an eaglent of
PRPF3 CNV alterationin HCC. Moreover, PRPF3
CNV alterationwassignificantlyassociated witlthe OS
and DFS of HCC patientgigure D, 5E). Based on
five-years survival, mdian survival timeof samples
with PRPF3 alterationwas 29.97 months and 19.47
months for OS, and DFS respectively.

Gene coeoccurrence ofPRPF3alterations in HCC

Gene ceoccurrenceeflectscommongeneticrisk factors
constituting @inctional relationshipsthus we examine

A PRPF3 Association Result c

-log10(pvalue)

15 -10 05 00 05 10 15 20

Pearson Correlation Coefficient (Pearson test)
B -
L ) ]

§ O, =

-3.0

30

0 FDR < 0.05

DR 5 0.05

the co-occurrence profiles witiPRPF3AMP in HCC.
More than oe thousand(1,243) genes were shaw
having significant cepccurrencewith PRPF3 AMP
(Supplementanfable 7). The most frequent alterations
wereAcidic Nuclear Phosphoprotein 32 Family Member
E (ANP2E) (34.78%), Aphl Homolog A (APH1A
(34.78%), and Chromosome 1 Open Reading Frame 54
(Clorf54 (34.78%), etc. KEGG pathway analysiscof
occurrencegenes showed enrichment somplement
and coagulation cascades andystemic lupus
erythematosus (Fige 6B). Analysis of significantly
enriched GO terms indicated that these gewese
primarily involved in acute inflammatory response,
immune effector process, anddaptive immune
response, etd-{gure 6 andSupplementariyrable 8).

Further, the PRPF3 co-occurrence derived protein
protein interactionPPI) network was assembled based
on liver-specific data collected from thgifferentialNet
databasg12] (Figure 6D). The top 3 hub genes were
Ring Finger Protein ZRNF2, Myeloid Cell Nuclear
Differentiation Antigen (MNDA), and Cullin 4A
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Figure 4. PRPF20-expressiongenesin HCC (LinkedOmicg}) The globaPRPF8ighly correlated genes identified by Pearson fest
LIHCcohort. (B) Heat maps showinmp 50 genespositively and negatively correlated wiBRPF& LIHC. Red indicates positively correlated
genes and blue indicates negatively correlated ger@sSqrvival map of the top 50 genes positively and negatively correlate PRI
LIHC.ID) Significarly enriched GO annotations and KEGG pathwalPRéfFa LIH@ohort
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Table 1. The Kinases, miRNAs and transcription faetarget networks ofPRPF# HCC.

Enriched Category Geneset LeadingEdgeNum FDR
Kinase Target Kinase_CDK1 85 0.00E+00
Kinase_PLK1 38 0.00E+00
Kinase_CHEK1 49 0.00E+00
Kinase_ AURKB 32 0.00E+00
Kinase_CDK2 118 0.00E+00
miRNA Target GACTGTT,MIR-212,MIR-132 148 4.32E01
AGCGCAG,MIR-191 12 4.56E01
CCAGGTT,MIR-490 60 4.58E01
GAGCTGG,MIR-337 147 4.67E01
ACACTCC,MIR-122A 80 4.70E01
Transcription Factor V$E2F4DP2_01 69 0.00E+00
V$E2F_Q4_01 44 0.00E+00
KCCGNSWTTT_UNKNOWN 33 8.40E05
GCGSCMNTTT_UNKNOWN 30 3.00E04
VSETF_Q6 80 3.20E04

(CUL4A). The previous study indicated that loss of
RNF2inhibitedHCC cell growth and promoted apoptosis
[13]. While CUL4A facilitates hepatocarcinogenesis by
promoting cell cycle progression and epithelial
mesenchymal transitidri4].

Finally, TFmiRNA coregulatory nteractions of the
PRPF3co-occurrence genes was constructed based on
the RegNetworkrepository(Figure @) [15]. The top 3
TFs were Upstream Transcription Factor(USFJ),
POU Class 2 Homeobox IPOU2F1, and Aryl
Hydrocarbon Receptor Nuclear Transloca(@iRNT).
Generally,USF1lacts as a positive transcription fagtor
which binds to the basal promoter thus ensuring gene
expression in a wide range of tissues including liver
[16]. POU2F1promotes growth and metasis of HCC
through the FAT Atypical Cadherin (FATY) signaling
pathway[17]. Suppression of tumor cell invasion and
migration was demonstrated iARNTsilenced HCC

cell lines. Silencing oARNTIinduces anttumor effects

in hepatoma cell lines undemtor hypoxia[18§].

Whether for the livespecific PPl network or the FF
mMiRNA coregulatory network, the function annotation
implied that PRPF3 AMP involves in the immune
response and inflammatory response.

PRPF3is correlated with tumor purity and i mmune
infiltration level inHCC

Therefore, we investigated whethBRPF3 expression
was correlated with immune infiltration levels in HCC
from TIMER database. The results show tRP&RPF3
expression has significant correlations with tumor purity

(r = 0.223,p = 2.90E05) and significant correlations
with the dominant immune dsl infiltration levels
(Figure A). Particularly, PRPF3 CNV has significant
correlations with infiltrating levels of CD8+ T cells,
macrophages, neutrophils, and dendritic cellsufigB).

Moreover, multivariable hazards models were used to
evaluate theimpacts of PRPF3 expression in the
presence of varying immune cellBRPF3 had 157
times higher risks on O$ (< 0.00) and 136 times
higher risks oDFS (p = 0.0259) (Figure ).

In addition,PRPF3co-occurrencegyenes with Log Ratio

> 10 also showed the significant correlagevith tumor
purity and varying degree with immune cells
(Supplementaryrigure 3A). Similar toPRPF3 CNV of

all these genes have significant correlations with
infiltrating levels of CD8+ T cells, macrophages,
neutrophils, and dendritic cells (Supplementary
Figure3B).

PRPF3 epressionis associated withinmune
signatures

Finally, to broaden the understanding &RPF3
crosstalk with immune genes we analyzed the
correlations betweerPRPF3 expression and various
immune signatures, which included immune marker
genes of 28 tumaeanfiltrating lymphocytes (TILS),
immune inhibitory or stimulatory genes (including
immune checkpoint gene sets), cytokieéated genes,
cancettestis antigen gengand major histocompatibility
complex (MHC) genes (Table Zand Supplementary
Table 9).
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After the correlation adjustment ktymor purity, the
results revealed thePRPF3 expression level was
significantly correlated with most immune marker sets

correlation between PRPF3 and marker genes of
activated T cells. In activadeCD8 T cells,PRPF3is
highly correlated with Myelin Protein Zero Like 1

of various immune cells in LIHC. Table 2 showed the

(MPZLY). Indeed AMP of MPZL1 promotes tumor cell

examples of thepurity-corrected partialSp e a r ma n dnsigration through Srenediated phosphorylation of
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Figure 5. PRPF3)enomic alterations in HCC (cBioPortgh) OncoPrint ofPRFF3 alterations in LIHCohort. The different types of
genetic alterations are highlighted in different coloi8) PRPF&xpression in differenPRPFENVgroups.PRPFamplification(AMP)group
has a significantly higher expression levé). Qistribution ofPRPFENV frequency in different stage and grade subgsoiipe percentage
numberon the rightof the barindicates the ratio of patients with PRPF3 gailAbtPin all this subgroup patientsD] To reduce the noise of
disease irrelevandeaths, survival time that was greater than five years was truncated to five YeRR-ENV affects overall survival and
diseasefree survival***, p<0.001
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cortactin in HCC[19]. For activated CD4 T cells,
PRPF3 is significanly correlated with NUF2
Component Of NDC80 Kinetochore Compl@XUF2),
whichwas suggested as a valuable prognostic biomarker
to predict early recurrence of HQR0]. Dendritic cell
(DC) markers such as TTK Protein Kinag&TK),
Kinesin Family Member 2C(KIF2C), Centrosomal
Protein 55(CEP55, Sperm Flagellar ZSPEF3, Opa
Interacting Protein 5 (OIP5), and Tubulin
Polymerization Promoting Protein Family Member 2
(TPPP2, etc, werealso show significant correlations
with PRPF3expression.

We also found significant correlations betwdeRPF3
and marker genes of Treg and myeld&tived
suppressor cel(MDSC), such as Methyltransferase
Like 7A (METTL7A, Adenosine Deaminase TRNA
Specific 2 (ADAT2, LDL Receptor Related Protein
1 (LRP), Lysosomal Protein Transmembrane 4
Beta (LAPTM4B, Nuclear Factor Erythroid-Related
Factor 3(NFE2L3, Leucine Rich Repeat Containing 42
(LRRC42, CD14, Suppressor Of Cytokine Signaling
2 (SOCS2, Hydroxysteroid Dehydrogenase Like 2
(HSDL2, and Ankyrin Repeat Domain 1{ANKRD10.
Interestingly, LAPTM4B decreases Transforming

>
w
(9]

-log10 p-Value
Significance —

« Mutual exclusivity ~ Co-occurrence — . o
10 0 10

Log Ratio

Growth Factor Beta ITGFb ) production in human
Treg cells[2]]. A recent study identified the existence
of a monocytic subset of MDSCs with the CDHILA -
DR'/°% phenotype that suppresses the proliferation of T
cells [22]. The frequency of CD14'HLA-DR'/ow
MDSCs was significantly higher iHCC patientq23].
In immunoinhibitory genes, results showed the
expression levels of Cytotoxic -Oymphocyte
Associated Protein 4CTLA4 and Programmed Cell
Death 1 PD-1), and Programmed Cell Death 1 Ligand 2
(PD-L2) have positive or negative correlations with
PRPF3expressionrespectively, while TNF Superfamily
Member 4 (TNFSFJ, Inducible T Cell Costimulator
Ligand (ICOSLG, TNF Superfamily Member 9
(TNFSF9, etc, have correlations with PRPF3
expression in immunostimulator genes. Specifically, we
showed chemokine (C motif) ligand (CCL)16,
CCL14 Interleukin 12A(IL12A), CCLD, CCL2§ C-
X3-C Motif Chemokine Ligand JCX3CLJ, CCL27,
and CD19 Molecule (CD19 were significantly
correlated with PRPF3 expression f < 0.0001).
Overexpression of thecancettestis (CT) antigens
represents thadvanced disease of cancer. HRRPF3
expression relates to high induction of cantesstis

Total Expected Hits PValue  FOR
18 533 18 547606 4.49E-03
47 6.15€-05 2.25€-02
4 109 25 9.36E-05 2.25¢-02

8 39 123604 225602
23 137604 2.25€-02

Figure 6. PRPF3NVco-occurrence profiles irHCC(A) Volcano plot oto-occurrence genes along witPRPFamplification(AMP)
(B) KEGG pathway analysis of significaRBRPF&o-occurrence genegC GO_BP terms of significanf\RPF&8o-occurrence genegD) The
liver-specific proteipprotein interaction(PP) network of significantlfPRPF8o-occurrence genedqE) Transcription &ctormiRNATFmMiIRNA

coregulatory network o$ignificantlyPRPF80-occurrence genes
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Figure 7. Correlatiors of PRPFZxpression with immune infiltration level in HC@) PRPF&xpression is significantly related to
tumor purity and has significant positive correlations with infiltrating levels of CD8+ T cells, CD4+ T cells, macrogitageisilsy and
dendritic cells in LIHGB) PRPFENV affects the infiltrating levels oD8+ T cells, macrophages, neutrophils, and dendritic cells in HCC.
(O Multivariable hazards models were used to evaluate the impacRBRPF&xpression oroverall survival and diseageee survivain the
presence of infiltrating levels ahultiple immune cells(D) Survival maps of top 2PRPF3ositively and negatively correlated immune
markers in LIHC, respectivelyp* 0.05, **,p < 0.01, *** p < 0.001.
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