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RNA-binding Protein UNR Promotes Glioma Cell Migration
and Regulates the Expression of Ribosomal Protein L9
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Objective To investigate the role of RNA binding protein—upstream-of-N-Ras (UNR) in the development of
glioma and its molecular mechanism.

Methods First, bioinformatics analysis of CGGA database was performed to detect UNR expression level
and prognosis of patients with glioma. Western blot and real-time PCR were used to detect UNR expression
level in glioma cell lines and tissues. Next, UNR siRNAs were transfected in glioma cells, and MTS assay and
scratch wound-healing assay were used to detect changes in cell proliferation and migration. Then, the candidate
UNR target mRNAs were identified by analyzing the sequencing data of UNR iCLIP-seq, RNA sequencing and
ribosome profiling databases of human melanoma. RNA immunoprecipitation and biotin pull-down assays were
used to identify the UNR target mRNAs in glioma cells. Finally, western blot was used to detect the effect of
UNR knockdown on ribosomal protein L9 (RPL9) and RPL9 protein expression level in glioma cell lines. RPL9
siRNA was transfected in A172 and T98G and the expression of vimentin in the cells was detected with western blot.
Results Bioinformatics analysis showed that UNR mRNA expression level was significantly higher in high-
grade glioma [Grade [[ (n=126), Grade Il (n=51), Grade [V (n=128), P<0.001]. UNR high expression levels
were associated with poor prognosis (P=0.0177). UNR had high expression level in glioma cell lines and patient
samples compared with normal cell lines and normal brain samples (P<0.01). Knockdown of UNR inhibited
glioma cells migration (P<0.05), but did not inhibit glioma cells growth in three glioma cell lines. UNR binded
the 3’ untranslated region (UTR) of PTEN and RPL9 mRNAs. RPL9 protein was significantly highly expressed in

most glioma cell lines (n=9) and knockdown of UNR resulted in a downregulation of RPL9 protein expression.
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Epithelial-mesenchymal transition (EMT)-related marker—vimentin was positively regulated by RPL9.
Conclusions UNR could bind to the 3’UTR of PTEN and RPL9 in glioma cell lines, therefore promoting

glioma cell migration and regulating the expression of RPL9. Here, we establish a link between UNR and RPL9

protein, which will provide new ideas for the further study of glioma.

NA-BINDING proteins (RBPs) are particularly
important because they can bind hundreds of
mRNAs to modulate nearly every post-tran-
scriptional step during the regulation of gene
expression.' RBPs have diverse biological functions
during the process of cell physiology; however, some
RBPs have been identified as critical modulators in the
development and progression of cancer.? Our lab re-
ported that a RBP, namely PCBP2 has a high expression
level in human glioma cell lines and tissues, and that
knockdown of PCBP2 inhibits the growth of glioma in vi-
tro and in vivo. It could thus be seen as a potential drug
therapy target for glioma.? A great many dysregulated
RBPs are associated with many cancers; however, we
still know little about their roles and molecular mecha-
nisms during cancer development and progression.

Upstream-of-N-Ras (UNR), also known as CSDE1
in mammals, is a kind of RBP that contains five copies
of the cold shock domain; it exists widely in organisms.
It is located in p13.2 region of chromosome 1, up-
stream of the N-ras oncogene.* UNR has diverse func-
tions in the regulation of gene expression and mainly
regulates mRNA translation and stability. It has been
reported to be an activator of cap-independent transla-
tion initiation in the internal ribosome entry site (IRES)
of HRV-2° and poliovirus type 1.° Interestingly, some
studies have shown that UNR can bind to the 5’-un-
translated region (5’UTR) of other UNR molecules’®
and poly A-binding protein 1 (PABP1) mRNAs’ to act as
an inhibitor of translation with its protein partners. Ad-
ditionally, UNR was found to regulate many of its tar-
gets at the level of translation elongation/termination.
In summary, whether UNR acts as a regulator depends
on its targets or cell types.'®"

UNR participates in diverse cell physiological
processes, such as precerebellar neuron migration®?
and maintaining human embryonic stem cells in an
undifferentiated state.’® UNR is also related to some
diseases, such as Diamond-Blackfan anemia,'* and has
genetic associations with autism."®

However, whether UNR plays roles in human
cancer development and progression is still unclear.
Recently, a study showed that UNR has a high expres-

sion level in human melanoma and promotes invasion
and metastasis.'® Another study showed that low UNR
expression was significantly associated with shorter
patient survival and may thus be a potential prognos-
tic biomarker for pancreatic ductal adenocarcinoma.’
Combining these previous results, we supposed UNR
may have potential roles in the progression of other
cancers. In our study, we evaluated the potential role
of UNR in glioma cell migration and preliminarily inves-
tigated its molecular mechanism.

MATERIALS AND METHODS

Patient samples and cell lines

Fresh glioma samples were obtained from Beijing Tian-
tan Hospital and Beijing Sanbo Brain Hospital.'® Human
glioma cell lines (T98G, A172, U118MG, LN18 and H4)
were purchased from the American Type Culture Col-
lection (ATCC, Manassas, VA, USA) and HS683, SF126,
SF763, SF767, TJ905, SHG44 and CCF-STTG1 were
purchased from the Cell Center of Peking Union Med-
ical College. Three human normal astrocyte cell lines
(HA, HA-sp and HA-c) were purchased from ScienCell
(Carlsbad, CA, USA). The primary glioma cell line, N3
was identified and donated by Tao Jiang'’s lab from Bei-
jing Tiantan Hospital.

Cell culture

The U118MG, T98G, SF126, SF763 and SF767 cells
were cultured in modified Eagle’s medium (MEM),
and the A172, LN18, H4, HS683, TJ905 and N3 cells
were cultured in Dulbecco’s modified Eagle’s medium
(DMEM). SHG44 and CCF-STTG1 cells were cultured
in RPM1-1640 medium. All media were supplemented
with 10% foetal bovine serum (FBS; HyClone, Logan,
UT, USA), 100 U/ml penicillin (Life Science) and 100
U/ml streptomycin (Life Science). The normal human
astrocyte cells (HA, HA-c and HA-sp) were cultured in
astrocyte medium (ScienCell). All cells were cultured in
a culture chamber with 5% CO, at 37°C.

Bioinformatics analysis of CGGA database
To gain insight into the potential role of UNR in glioma
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progression, we analyzed the UNR mRNA expression
level in 305 glioma patient samples from the Chinese
Glioma Genome Atlas (CGGA, http://www.cgcg.org.cn)
and the effect of UNR expression level on glioma prog-
nosis by using Kaplan-Meier analysis.

siRNAs and cell infection
The cDNA target sequences of siRNAs for UNR have
been described previously.’*?° The three siRNAs (sil#:
GGACAGAAATGGUAAAGAA; si2#: GAGAUAAGGU-
UGAAUUUAG; si3#: CCAAUAUAGAAGUUCUGUC) could
specifically target UNR. Control siRNA: UUCUCCGAAC-
GUGUCACGU. A172, HS683 and LN18, which have
relatively high UNR expression levels, were used to de-
tect the UNR protein level after 48 hours of siRNA-me-
diated knockdown with western blot.

RPL9 siRNA (#s226955, Thermo Scientific, Austin,
TX, USA) was used. A172 and T98G were used to de-
tect the RPL9 protein level after 48 hours of siRNA-me-
diated knockdown with western blot.

MTS assay

Logarithmic growth phase cells were cultured in 96-
well plate with the density of 3000 cells/well in 100 pl
medium. 0, 24, 48, 72 and 96 hours after adherence,
additional 20 pl MTS reagent (500 pg/ml, #G1112,
Promega, Madison, USA) was put into the wells of 96-
well plate and cells incubated for 2 hours at 37°C for a
minimum. Absorbance values were determined at 490
nm using a microplate reader (Multiskan Spectrum,
Thermo Fisher, Austin, TX, USA). Each experiment was
conducted in triplicate.

Scratch wound-healing assay

For scratch wound-healing assays, when the infected
glioma cells reached 80%-90% confluence, we used a
200 pl pipette tip to create a wound and washed the
detached cells twice. Cells were imaged at regular time
intervals after scratching, and the migration distance
was calculated by measuring the width of the wound
with Image] software. We got the vertical coordinate
values of statistical results by analyzing the width of
the wound compared with the initial width of wound
area which was set as 100%.

Identification of candidate UNR target mRNAs

Recently, Laurence Wurth and his colleagues revealed
the role of UNR in human melanoma. They used a
series of high-throughput sequencing technologies
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including iCLIP-seq, RNA sequencing and ribosome
profiling to unveil CSDE1 targets.’® GO analysis of
UNR targets showed an enrichment in categories re-
lated to cell adhesion and the extracellular matrix. To
investigate the mechanism of UNR function in glioma,
we took advantage of their sequencing data to iden-
tify UNR targets. The ArrayExpress accession num-
bers for the RNA iCLIP-seq, iCLIP-seq, and ribosome
profiling experiments in human melanoma databases
are E-MTAB-3805, E-MTAB-3818, and E-MTAB-3815,
respectively. By analyzing the sequencing data of UNR
iCLIP-seq, RNA sequencing and ribosome profiling da-
tabases, we totally found 28 direct UNR target mRNA
overlaps that changed at both the mRNA and transla-
tional levels. Excluding histone and UNR mRNAs, we
performed the RNA-binding protein immunoprecipita-
tion experiment and biotin pull-down assay to verify
whether UNR can bind to candidate mRNAs, i.e., IER3,
PTEN, RPL22L1, RPL9, TIMP2 and TMEM47, in glioma
cell lines. We chose GUSB and PABPC1 mRNAs as neg-
ative and positive controls, respectively, according to
the published data.'®

RNA immunoprecipitation (RIP)

We used the RiboCluster Profiler RIP-Assay Kit (011FA,
MBL, Nagoya, Japan) for RNA immunoprecipitation
according to the manufacturer’s instructions. In brief,
we incubated the antibody anti-UNR (A5941, ABclonal,
Wuhan, China) and protein A agarose beads overnight
in 4°C. Next, prepare new beads and incubate it with
the cell lysates with rotation for 1 hour at 4°C to pre-
clear the cell lysates. Then, incubate the antibody-im-
mobilized protein A agarose beads with cell lysates af-
ter preclearing with rotation for 3 hours at 4°C. Finally,
wash the beads and isolate the RNA. The real-time
PCR was used to identify the targeted mRNA.

Real-time PCR

Real-time RT-PCR was carried out using SYBR Premix
Ex Taq Master Mix and a 2-Step kit (TaKaRa, Dalian,
China). Total RNA was isolated using TRIzol reagent
according to the manufacturer’s instructions (ILife
Technologies). Total RNA of 2.0 ug was used for cDNA
synthesis (Transgene, Beijing, China) and 1/10 of the
cDNA volume was used for quantitative PCR (TaKaRa,
Dalian, China). The PCR amplification was carried out
using a CFX96 touch system (BioRad, Hercules, CA,
USA) according to the manufacturer’s instructions.
The Ct values were normalized to human glyceral-
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dehyde-3-phosphate dehydrogenase (GAPDH) gene.
The AACt method was used to determine the relative
expression level of the target genes. All samples were
run in triplicate in each experiment. All primers were
synthesized by Life Technologies (Beijing, China) and
TSINGKE (Beijing, China), and the sequences are list-
ed in Table 1.

Biotin pull-down assay

We inserted the sequence into the pGEM-3zf vec-
tor containing a T7 promoter. The GUSB and PABPC1
3’'UTRs were used as negative and positive controls,
respectively. The LN18 cell lysates pulled down by the
probes were analyzed by western blot using an antibody
against UNR (A5941, ABclonal, Wuhan, China). The
biotin-labeled sense RNA probes were synthesized in
vitro using T7 RNA polymerase (TaKaRa). Cytoplasmic
cell extracts were isolated from LN18 cells using cyto-
plasmic protein extraction reagents (Thermo Scientific,
Austin, TX, USA). RNA affinity capture was conducted
with streptavidin-sepharose beads as described previ-
ously.? All primers were synthesized by Life Technologies
(Beijing, China) and TSINGKE (Beijing, China), and the
sequences are listed in Table 2.

Bioinformatics analysis for RPL9 expression level
We took advantage of the website GEPIA (http://gepia.

Table 1. Sequences of PCR amplification
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cancer-pku.cn/index.html), a newly developed inter-
active web server for analyzing RPL9 RNA sequencing
expression based on 9736 tumors and 8587 normal
samples from the TCGA and GTEx databases.”

Western blot
Whole-cell extracts were obtained by lysing cells in
TNTE buffer (50 mmol/L Tris, pH 7.4, 150 mmol/L NaCl,
1 mmol/L EDTA, 10 mmol/L sodium pyrophosphate,
0.5% Triton X-100, 1 mmol/L sodium vanadate, and
25 mmol/L sodium fluoride) containing protease inhib-
itors (5 pg/ml PMSF, 0.5 pg/ml leupeptin, 0.7 pg/ml
pepstatin, and 0.5 pg/ml aprotinin). The detailed west-
ern blot procedures have been described previously.”
The protein samples were analyzed using poly-
clonal rabbit anti-UNR (A5941, ABclonal); rabbit an-
ti-RPL9 (ab182556; Abcam, Cambridge, MA, USA);
mouse anti-B-actin (A5441, Sigma-Aldrich, St. Louis,
USA) and rabbit anti-vimentin (bs-0756R, BIOSS, Bei-
jing, China) antibodies.

Statistical analysis

Data were expressed as the means + SD unless oth-
erwise indicated and were analyzed with SPSS 14.0
software (SPSS, Chicago, IL, USA) and GraphPad
Prism. Student’s t-test was used for statistical analysis.
P<0.05 was considered statistically significant.

Name Forward (5'-3") Reverse (5'-3")

GUSB CAAGCATGAGGATGCGGACA GCTGGTACGGAAAGCGTTGG
PABPC1 CAGGCTCACCTCACTAACCAG GGTAGGGGTTGATTACAGGGT
IER3 CAGCCGCAGGGTTCTCTAC GATCTGGCAGAAGACGATGGT
PTEN ACAAAGCCAACCGATACTTTTCTC GAAGTTGAACTGCTAGCCTCTGG
RPL22L1 GCAATTTCTACGGGAGAAGGTT ACTCGAAGCCAATCACGAAGA
RPL9 GCACAGTTATCGTGAAGGGC TTACCCCACCATTTGTCAACC
TIMP2 FGCCAAAGCGGTCAGTGAGAA GGAGGGGGCCGTGTAGATAA
TMEM47 CAGCAGCGATTGGCAGATTG TCCCACGCAGATAGAAATCAAAC

GUSB: glucuronidase beta; PABPC1: poly(A) binding protein cytoplasmic 1; IER3: immediate early response 3; PTEN:
phosphatase and tensin homolog; RPL22L1: ribosomal protein L22 like 1; RPL9: ribosomal protein L9; TIMP2: tissue
inhibitor of metallopeptidase 2; TMEM47: transmembrane protein 47.

Table 2. Sequences for pGEM-3zf plasmids construction

Name Forward (5'-3") Reverse (5-3")
GUSB 3'UTR TCTGATGTTCACTGAAGAGTACCAG TTCAGTAGCCACTTTCATGCC
PABPC1 3'UTR TTGATCAGGGACCATGAAAAG TTCACTGTTTAAGGAATTTTTATTAAAGC
PTEN 3'UTR (Fragment A) GTGGAGGCTATCAACAAAGAATG GGAGGGGGCCGTGTAGATAA

RPL9 3'UTR

GATCTAAGAGTTACCTGGCTACAGAAA

TTTTAAGAAGAAGGTCCAAATCAATA

3’UTR: 3’ untranslated region.
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RESULTS

UNR is upregulated in glioma cell lines and
glioma tissues

Bioinformatics analysis showed that the UNR mRNA
expression level was significantly higher in high-grade
glioma (Fig. 1A). Kaplan-Meier curves showed that a
high expression level of UNR correlated with poor sur-
vival of patients according to the CGGA database (Fig.
1B, P=0.0177). Further, real-time PCR and western blot
showed that UNR expression level was up-regulated in
glioma tissue samples (Figs. 1C, 1D). Next, we detect-
ed the protein expression level using 9 glioma cell lines
along with 3 normal human astrocyte cell lines, which
were set as the normal control. The results showed that
UNR protein had significantly higher expression levels in
a variety of glioma cell lines (Fig. 1E).

Knockdown of UNR expression inhibits glioma cell
migration but does not inhibit glioma cell growth
In A172, the three siRNAs all worked well, where-
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as only sil#, si2# in HS683 and sil#, si3# in LN18
worked well compared with the control siRNA (Fig. 2A).

MTS assay results showed that knockdown of UNR
for 0 to 96 hours did not significantly inhibit glioma cell
growth (Fig. 2B). To further confirm the role of UNR in
glioma cell lines, we performed the wound-healing assay.
Images were captured; HS683 and LN18 were observed
from 0 to 72 hours, and A172 was observed from 0 to 36
hours. Strikingly, the results demonstrated that knock-
down of UNR dramatically inhibited the cell migration
associated with closing an artificial wound created over a
confluent monolayer (P<0.05, Figs. 2C, 2D).

UNR binds the 3'UTR of biotin-labeled candidate
mRNAs

RNA immunoprecipitation assay confirmed the enrich-
ment of PTEN, RPL9 and RPL22L1 mRNAs in LN18 by
UNR antibody (Fig. 3A). To further verify the result, a
biotin pull-down assay was applied. The iCLIP-seq data
were used to identify a potential binding sequence be-
tween UNR and the candidate mRNAs’ 3’ untranslated
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Figure 1. Upstream-of-N-Ras (UNR) is upregulated in glioma cell lines and tissues compared with normal human astro-
cytes and brain tissues.

A. UNR mRNA expression level in whole genome gene profiling of glioma samples from the Chinese Glioma Genome Atlas
(CGGA, http://www.cgcg.org.cn); Grade Il (n=126), Grade Il (n=51), Grade IV (n=128) ("P<0.05, “P<0.005, ~"P<0.001,
Student’s t-test). B. Kaplan-Meier curves showing high expression levels of UNR correlated with poor patient survival ac-
cording to the CGGA database. C. Real-time PCR analysis of the relative UNR mRNA expression level in normal human
brain (n=5), Grade II (n=11), Grade Il (n=20), and Grade IV (n=32) glioma tissues (‘P<0.05, "P<0.001, Student’s t-test).
D. Relative UNR protein levels in normal brain (n=7), Grade Il (n=12), Grade Ill (n=24), and Grade IV (n=47) glioma tis-
sues analyzed by western blot ("P<0.05, “P<0.01, Student’s t-test). E. Western blot showing the relative UNR protein ex-
pression level in 3 normal human astrocyte cell lines and 9 glioma cell lines.
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Figure 2. Knockdown of UNR inhibits glioma cell migration.

A. Western blot analysis of UNR expression in 3 glioma cell lines (A172, LN18 and HS683) transiently transfected with the
control siRNA or UNR siRNA for 48 hours. B-Actin was used as a loading control. B. MTS assay on 3 glioma cell lines after
transfection with the control siRNA or UNR siRNA as above. The data have no statistical significance compared with the
control siRNA. C, D. Wound-healing assays in HS683 and LN18 cells were performed after infection with control siRNA and
UNR-siRNA for 0-72 hours. The assays in A172 cells were performed after infection with control siRNA and UNR-siRNA for
0-36 hours. Pictures were taken during this period. The graph represents the width of the remaining open wound calculat-
ed in relation to time 0 (*P<0.05 compared with control siRNA, student’s t-test). All samples were treated in triplicate in

each experiment. Each assay was repeated three times.

region (3’'UTR); the red fragments represent the iCLIP-
seq sequence, and the black fragments represent the
probe sequences that were designed between 100 bp
and 500 bp for the biotin pull-down assay to protect
their secondary binding structures (Fig. 3B). The re-
sulted revealed UNR was not detected in either the no-
probe group or the GUSB 3'UTR pull-down complexes.
In contrast, the PABPC1 3’UTR, PTEN 3'UTR fragment
A and RPL9 3'UTR showed strong binding with UNR
(Fig. 3C). In our study, we focused on whether RPL9
expression could be regulated by UNR in glioma. UNR
regulation of PTEN expression has been studied in hu-

man melanoma®® which needs further study in glioma
in the future.

RPL9 has a high expression level in glioma and
knockdown of UNR expression inhibits the expression
of RPL9

We noticed that knockdown of UNR resulted in a down-
regulation of RPL9 protein expression in the A172,
LN18 and HS683 glioma cell lines (Fig. 4A). GEPIA
website analysis showed RPL9 has a higher expres-
sion level in glioma than in normal tissues (Fig. 4B).
Further, we detected the protein expression levels of
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Figure 3. UNR binds 3'UTR of biotin-labeled candidate mRNAs.
A. Real-time PCR of the candidate mRNAs by RNA binding protein immunoprecipitation of UNR antibodies in LN18 cell ly-
sates. B. Schematic of the indicated candidate mRNAs. The red fragments represent the iCLIP-seq sequence, and the black
fragments represent the probe sequences that were designed between 100 bp and 500 bp for the biotin pull-down assay to
protect their secondary binding structures. C. Biotin pull-down analysis of complexes formed in vitro using biotin-labelled

candidate mRNA segments (shown in B) in LN18 cell lysates.

RPL9 by using 9 glioma cell lines, including a primary
glioma cell line, N3, and a normal human astrocyte cell
line HA. The results showed that the RPL9 protein was
significantly highly expressed in most glioma cell lines,
which mostly coincided with UNR (Fig. 4C). Meanwhile,
knockdown of RPL9 inhibits the expression of vimentin,
an epithelial-mesenchymal transition marker, which
could maintain cellular integrity and modulate the mo-
tility of cancer cells (Fig. 4D).

DISCUSSION

In our research, we found that UNR was overex-
pressed in glioma and that high expression levels were
associated with poor prognosis. We revealed the role of
UNR in glioma cell migration, which may contribute to
the clinical treatment of glioma. We also took advan-
tage of sequencing data from human melanoma and
verified that UNR can bind to the 3'UTR of PTEN and
to RPL9 in glioma. Moreover, RPL9, which can be posi-
tively regulated by UNR, has a high expression level in
glioma. Knockdown of RPL9 inhibits the expression of

the epithelial-mesenchymal transition marker vimen-
tin, which suggests it may have an important role in
glioma migration and invasion.

Although RBPs have been associated with the
progression of cancer, UNR has not been well studied
in this area. Some researchers have shown that UNR
knockdown induces apoptosis in human hepatoma cells,
but the detailed mechanism is unclear.”® Recently, UNR
was reported to have a high expression levels in human
melanoma and to promote invasion and metastasis. An-
other study has shown that low UNR expression was as-
sociated with shorter patient survival.'” Based on these
results, we hypothesize that UNR may have entirely
different roles, depending on the cancer type.

Gliomas are the most common type of prima-
ry malignant tumors in the central nervous system.
It has features such as high lethality, a low cure rate
and easy recurrence.?® Thus, studying the essential
carcinogenesis factors and their molecular mechanism
during the development and progression of cancer can
have great clinical impacts. In our previous study, we
discovered that UNR has a higher expression level in
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A. Knockdown of UNR inhibits the expression of RPL9 in the glioma cell lines assayed by western blot. B. RPL9 has a high-
er expression level in gliomas than in normal tissues in the TCGA and GTEx projects by using the GEPIA website (GBM:
glioblastoma multiform, LGG: low grade glioma). Red: glioma patients. Gray: normal patients. C. Western blot showing
the RPL9 protein levels in normal human astrocyte and glioma cell lines. D. Western blot analysis of RPL9 and vimentin ex-

pression in A172 and T98G cells transiently transfected with the control siRNA (SiNC) or RPL9 siRNA for 48 hours.
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RNA 456 H UNR (et A K B eI SR
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blot F1 real-time PCR 75V /I R N ZHZARE A Ik UNR [O30KF. Hk, R BIRZ0tk A172, HS683, LNI8 riikiL
SIRNA R UNR, SR MTS IR S 00 R g 20 i 5 a0 DUBCERS RE D84k . FRK, @8I 20 R AR 1 B 3298 UNR iCLIP-
seq~ RNA-seq FUZHH 4 B8 I 3 A4 72 i i H UNR 7E B2 S 980 240 M ml RE 45 4 (0 E mRNA. I RNA G A1 AE P #4510 1 RNA
pull down SZEHHIA UNR AT 45 & A A L9 (RPLY) fI mRNA. #)h, il western blot Kl RPLO 7 i 5 Ji 40 i bk v 1) 46 i /K °F
It HAMIEAR UNR BAJS RPLY 5 F/K-FIIAEL . EMAIRFURMMM A172, T98G % 4L siRNA RfIk RPLY, Al 21T % A
SR R e [A] 0 ST AL A R bR B — IR T B (R IR AR AL
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JEFIEEX o REAIC UNR LLSS RPLY 193IAKF . RPLY 7E 9 BRI FURIAN I B i ik 1 #s , RPLY 1] BAIE % i T 2 (1 1 Rk
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