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Abstract

The tumor suppressor gene 7P53 participates in the important regulations and activities of the cell such as cell cycle,
apoptosis, repairing damage of DNA and gene expression and its mutation occurs at a higher rate in most tumor
cases. When mutation of gene 7P53 occurs, protein p53 loses its function leading to increase in the probability of
unregulated division of abnormal cells. We studied mutations of the 7P53 gene in operation samples of liver cells of
patients diagnosed with hepatocellular carcinoma. In order to do this, total RNA molecules were isolated from liver
tissue samples of the patients and exon 4 to exon 11 of 7P53 gene were amplified by using polymerase chain reaction.
Interestingly, a mutation occurred in sample number T30 during synthesis of the 7P53 gene, where an intron 7 was
not spliced. In the sample T30, intron 7 was not spliced due to deletion of sequence section responsible for recognition
and binding at the 5’ spliceosome. Therefore, a reading frame of the protein is altered and a stop codon is appeared at
the intron resulting in disruption in the synthesis of the protein p53, which lead to protein deficiency and a weakness
of regulation against the tumor in the cell that may have caused carcinoma.
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Introduction

In 2018, the incidence of hepatocellular carcinoma  expression and its mutation occurs in most cases
was 93.7 per 100,000 in our population making  of the tumor at a higher rate [3]. Phosphorylated
it the country with the highest prevalence of  p33 protein destroys the cells with extensive DNA
hepatocellularcarcinomaintheworld[1]. Therefore, =~ damage via apoptosis. However, when gene TP53
in order to reduce the prevalence of Hepatocellular mutation occurs, protein p53 loses its function
carcinoma, it is critical to understand the molecular  leading to increase in the probability of unregulated
mechanisms of tumorgenesis by studying genetical division of abnormal cells. Hotspot mutations
and molecular causes. Among the tumor suppressor occur in the DNA-binding domain, which is the
genes, the TP53 gene has the highest mutation  functional domain of the 7P53 gene involved in the
rate (> 30%) in most tumor cases [2]. This gene regulation of DNA replication and transcription [4].
is located on chromosome 17 of human cells, with However, splicing mutation has been reported to
9 transcripts and synthesized p53 with 393 amino  be very rare for hepatocellular carcinoma [5]. This
acids and a molecular weight of 53 kDa. The tumor ~ study identified splicing mutations in the tumor
suppressor gene 7P53 participates in the important  suppressor P33 gene that occurs in hepatocellular
regulations and activities of cells such as cell  carcinoma.

cycle, apoptosis, repairing DNA damage and gene
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Materials and Methods

This study used a postoperative sample of human
liver cancer. This study was conducted in accordance
with the relevant Ethical Permit. Using the Qiagen
RNasy minikit, total RNA was isolated from
liver samples after operation later synthesized the
cDNA according to the manufacturer’s instuctions.
Subsequently, exons 4-11 of the TP53 gene were
amplified using PCR. Primers used: forward primer
hTP53-F (AGGGCAGCTACGGTTTCCGTCT),
reverse  primer hTP53-R  (TCAGTCTTGA
GTCAGGCCCTTCTGTC). The reaction was
performed using the Applied Biosystems 2720
thermal cycler machine. Results were visualized on
a 1.5% agarose gel and the nucleotide sequence was
determined by Macrogen Biotechnology, Korea.

Results

In our study, PCR was performed using the above
primer molecules in samples of liver cancer and
non-cancer (N30) cells. PCR produced 873 bp of
non-cancerous tissue samples, whereas cancer
sample 1210 bp DNA. Figure 1 shows the results
of PCR. Mutations in the 7P53 gene of the T30
sample are shown in Figure 2 and compared to the
wild type sequence of genes by exon and intron
positions. Of these, in the sample T30, an intron 7
was not spliced due to deletion of sequence section
(CAGGTCA) responsible for recognition and
binding at the 5’ spliceosome.

Therefore, a reading frame of the protein was
altered and a stop codon has appeared (Figure 3).
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Figure 1. PCR electrophoregram of the TP53 gene
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Figure 2. Mutation of the TP53 gene in T30 samples. (4)

wild type mRNA and PCR product of the TP53 gene, and

(B) mutations in the T30 sample, the intron 7 retention

between exon 7 and exon 8, resulted no splicing and
1210 base pair of PCR product

This mutation might be occurred during synthesis
of the TP53 gene in sample T30 due to failure of
the intron 7 containing 337 base pairs to splice.
The intron 7 was not spliced because the sequence
section to recognize and bind at the 5’ spliceosome
of this intron was deleted, therefore a reading frame
of the protein was altered and consequently the stop
codon appeared. Figure 4 shows APE program
which was used to compare the nucleotide sequence
of T30 sample with the wild type sequence of the
TP53.

Discussion

Results of our study identified sequences and
mutations of 7P53 gene for hepatocellular
carcinoma, enabling further studies at the p53
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Figure 3. The nucleotide sequence of the T30 sample was
compared with the wild type sequence of the TP53 gene.
The 7th Intron’s 5 split site was included in the deletion
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Figure 4. The Ape program was used to compare the nucleotide sequence of the 7th intron residue of the T30 sample
with the mRNA of the TP53 gene. This line indicates that intron 7 does not match with the wild type sequence of the
TP53 gene. The red square shows the stop codon

protein level. In the study by Ming-Yang Lai
(1993), 45 samples of patients diagnosed with
hepatocellular carcinoma in Taiwan had splicing
mutation that remained in the intron of 3 samples
of hepatitis B virus (HBV) infection. One of these
cases corresponds to mutation in the detected HBV-
related sample [5]. Of these, the detection and
frequency of mutations in the human 7P53 gene
may be important for early detection, diagnosis,
and treatment of liver cancer.

Conclusion

The mutation found in the T30 sample of human
liver cancer cells prevented intron splicing because
the 5’ spliceosome of the intron 7 was recognized
and included in the deletion. Therefore, a reading
frame of the protein is altered and a stop codon
has occurred in the intron, resulting to a disruption
of p53 protein expression, which leads to protein
deficiency and weakness of regulation against
tumor in the cell, which can cause carcinoma.
Furthermore, the above mutation did not occur, in
non-cancerous tissue (N30), which could be further
evidence that the tumor is caused by a splicing
mutation.

For further research, it is necessary to increase the
number of samples, identify the role and frequency
of mutations in hepatocellular carcinoma, and to
study at the protein level.
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XypaaHryu

XaBmap mapasryinard 7P53 reH Hb 3CHIH Mewner, anonTo3, JIHX-uifH raMTiIuiir 3acax, FeHUHH 3KCIpecc 33par
SCHIH YyXall 30XUIYYATYyll, YHI aXWularaanj OpoJIIOr 0ereej yr T€éHHHH MyTalld HXSHX XOPT XaBAPBIH YeI
OHJIep JaBTAMKTall TOoXwonanor. 7P53 reHn MyTranu yycdx yea pS3 yypar Hb YYpPrad ajlax X3BUHH Oyc acyyn
30XHMIlyyJIararyurasp xyBaarjaax Marajiai UX3CH?. Bu a1arHuil XopT XaBaap OHOIITON XYHHUN XaBApPbIH 3¢ TP53
TeHUHH MyTalWiH CyHairaa XuiB. YYHHHA TYyJI 3IdTHUH 3133¢ HEAT PHX Momekyn sutraxk ynmaap TP53 TeHUH
4-11-p 9K30HBI X3CTUHT oNMMMepa3biH rHHkKH ypBai (I1T'Y)-aap onmpyynan cynanraany ammriacad. CynanraaHsl
ayun 1 moskun (T30 myraaprait) 7P53 reHMiH HUAISTKIMKAH SBIAX MHTPOH 7 Hb CIUTAHCHHTHA OPOOTYH MyTaIu
mwpcsH. Tyxaitnban, 7-p HHTPOHBI 5’CIUIAHCOM TaHBX XOJOOTIOX Japaaiai OYXHi X3CAT AeNelH] OPCOH Tyl yT
WHTPOHBI CIUIAHCHHT siBarjaaryi OaifHa. YYHUH yiaMmaac yypruidiH yHIIMIZIAX XYPI9HJI ©6PWIONT OpPXK YT HHTPOHBI
X3CAI'T 30TC KOJIOH WIPPCHIIP pS3 yypar OYp3H HUHIAIKISTYH Ty YT YypTUHH X3MXK33 6aracd 3CHitH XaBIPbIH 3CPIT
30XHIlyyJIra cylapd XaBAap YYCCIH Oaik O0M30IITYH FoM.

Tyaxyyp yec: MPHX, TP53, myTanu, XxaBaap

Opumni

MaHali XyH aMblH IyHJ OJISTHUH XOpPT XaBlaap 9 rtpaHckpunTTaii Gereex 393 aMHH XY4HI
2018 omspr Gaitmmaap 100,000 xym Tyramm 93,7 6yxuit 53 kJla MOJEKYI XHHTOH p53 yypruiir
TOXHOIZICOH Tyl JDIXMHA OIOTHUH XaBAPAa  yuiimyrkyyamor. TPS53 TeH Hb OCHiH Mewser,
XaMTHHH OHIep TapXajiTTal YICcaj TOOLOIJ0X anonto3, JHX-miiH rIMIIMHAr 3acax, TI'€HUIH
oomncon [1]. WUitmMPac HUUTMHUIH Tyarampax Oyid SKCIIPECC 33p3r OCHHH dyXan 30XULYYIIyyH,
aCyyAIyyABIH HOT OONOX OJIOTHMIA XOPT XaBIPBIH  yiiy aycuyuiaraati OpONIUIOr GOreej yr TreHHilH
TapXaJIThIr 6aFaCFaXBIH TyJlg yr Xasdap YYCoX MyTalld MUXdHX XaBIPBIH YeI OHIep Z[aBTaM)KTaﬁ
TCHETHK, ~ MOJeKY! —GMONOrWIH — WANTIaaHBIl  roxpommror [3]. p53 yypar bocdopxkmk ymvaap
CyRajbKk — XaBJIPbIH — MOJICKYIl  MEXAHM3MBII'  JIHX pp px XOMIKIOIDID IOMTIIL OPCOH JCHHT
OHIrOX Hb HOH maapuiaratail oM. Xasnap  aponrossin 3amaap xeHeemer. I'»eu TP53 ren
JlapaHryiiardy renyyauiH aorpooc 7P53 reH Hb I99p MyTalH YYCdX yex p53 yypar Hb yyprao
MXOHX XaBJPYYNaj XaMIUHH OHIOp MYTAUMHH  apjayc xopmifH Gyc dCyyA 30XALyyJararyiirssp
naBTamkTaii  (>30%) Oaiigar [2]. Yr reH Hb XyBaargaax mMaraaiaji uxocHd [4]. Lpran MyTtaimyn
XyHuii ocuiin  17-p  Xpomocomn OGalpiamar, gy yxopumon TP53 remmiin yiln axwuiaraa

*Xon6oo bapux soxuoz xapuyrican gomeitn 6omox JIHX-1o# xombormox
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JIOMEWH J133p TOXHOJIOT 0ereej 3H3 AOMEH Hb
JHX-nitH 3acBap, TpaHCKPUIILMKAH 30XUILyyJaraji
oponuor. XapuH CIUIAWCHHT MYyTald SJI3THHUM
XOPT XaBAPBIH YeA TYH XOBOP TOXHUOJAAOT Tajlaap
MAIRIICOH Oaiimar [5]. bum 3HAXYY cymanraaHn
3J3THUN XOPT XaBIAPBIH 3C3] XaBAap JapaHryunard
TP53 reHUiiH MyTally WIPYYJDK 9HD Hb CITalCHHT
MyTany OOJOXBIT TOJTOPXOHICOH.

Cynaiaraansl MaTepuaJ, apra 3yi

DHIXYY cyaanraaH XyHHUH JJIDTHAN XOPT XaBAPBIH
XarajaraaHsl 1apaax 33K MaTepUANIBIT allluTIacaH.
Cynanraar xonbormox €c3yiH 36BIIEOPONHIH
Iaryy XK TYWAIPTIICOH — OOJTHO.
m3x39c QIAGEN RNeasy mini kit ammrnan
3aaBpblH Aaryy HuiT PHX-r snrax komruieMeHrap
JAHX-1 xepByyncoH. Yimaap TPS53 reauiid 4-11-
P D9K30HBI XOICTHUHT Japaax IMpaiMep alIuriaH
[II'Y-aap ommpyynan 873 xoc
(xa) Oyxmuit  JIHX-uiiH  OYTIIrmIXYYHUHT
raprai aBcaH. AmMriacaH npaiMepyym: UIyyn
npatimep hTP53-F (AGGGCAGCTACGGTTT
CCGTCT), YPBYY mpaitmep hTP53-R
(TCAGTCTTGAGTCAGGCCCTTCTGTC).
Ypainsir Applied Biosystems 2720 Thermal cycler
MallvH alluriIaH SBYYyJCaH. Yp AYHT arapo3blH
1,5% renpn manraH HyKJICOTHIWUHH Japaajuibir
Cononroc Maxkpoxen (Macrogen)
BuoTexHOIOrnitH KOMITAaHHUT TOTTOOCOH.

Onerunit

HYKJICOTH]{

YJICBIH

Cyaanraassl yp AYH

bun cynmanmraaHn < HUHT  9M3THUM  XaBAPBIH,
xaBIpbIH Oyc Oyroy xsHanTbIH HAT (N30) m9xug
I3px npaimep Monekyiayyn amuriaad III'Y-biH
sByyscaH. XaBapeiH Oyc smuitH (N30) meaxuHA
NI'Y-eiH nyEa 873 xH OYTISTIPXYYH YYCCIH OO0l
xopT XaBapeiH 1 makug 1210 xu Oyxuit JHX-
WHH OYyTIIrmIXYYH yyccaH. T30 myraaprail xopt
XaBJIPBIH 133k O0JIOH XaBAPHIH Oyc m33xkHuH [1Y -
bIH Yp AYHT 1-p 3yparT xapyynas. [Jzapx T30-p
JI93KHUA TP53 TeHUitH MyTaluiT SK30H, UHTPOHBI
Oalipnanaap Hb yr TCHUUH XOBUHH Japaanantaii

XapbIlyyJIaH 2-p 3ypart XapyyJas.

Onraspasc 6un T30-p mIxHMNA 7-p UHTPOHBI
5’crutalicoM TaHBXK XOJOOTIOX Japaanan Oyxuit
x3cor (CAGGTCA) geneumpj OpCOH Tya yr

1500 x.H
<873 X.H

500 x.H

1-p 3ypar. TP53 eenutin I[1I'Y-vin anexmpogopecpamm

A) ATG primer F primer R
[ad
MrY-siH x3BMitH
ByTI0rAIXYYH 1 20314 5 6 (7|89 10 11
873 x.H

(B) A';G primer F
NIY-biH X3BUHH
Byc GyTaargaxyyH 1 23 ! 5 617 -8 9, 10 11
(T30) 121‘

DKI0H-

WHTpOH- -

2-p 3ypar. T30-p 0s9vorcnuii TP53 eenuiin mymayu.

(A) TP53 eenuiin mPHX o6onon III'V-vin  x26uiin

Oyma3209xXyyHutl xamocas (873xu), (B) T30-p 03331cHuti

mymayu 6yy 7-p 3K30H 6a 8-p 9K30HbI XOOPOHO YAOCIH

7-p UHMPOHBL ymaac cnaaicune agazoaayi myn II'Y-
b1 OyHO 1210 X1 6ym33209XYyH YYCCIH.

3" splice site

IT Exon 8

5" splice sife

A, SExon7 1 Intron 7 1

CTCCAG GTCAGG//TGAGTAG TGGTA

Wild type
TP53

5"Exon 7 Intron 7

AGACTC/GGAGCC /TGAGTAG TGGTA
r/

V' Exon 8

T30 1P33

3-p 3ypar. TP53 eenutin xasuun (Wild type) dapaannvie

T30-p 02201cHULL Y2 2eHUliH HYKIEOMUObIH 0apaaraimail

xapvyyyican 6auoan. 7-p uHMpoHsl 5’ cnaaiicune caim
(yraanaap) 6a myyruii Mmymayu
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355 GIGTAACAGTTCCTGCATGGGCGGCATGAACCGGAGGCCCATCCTCACCATCATCACACTGGAAGACTCGGAGCCACTTGCCACCCTGCRCACTGGCCTIG
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555 AATCTCCTTACTGCTCCCACTCAGITTIICTITTICTICTGGCTITGGGACCTCTTARCCTGTGGCTTCTCCTCCACCTACCTGGAGCTGGAGCTTAGGCTCC ¢

B R R R R R I a———

X x X A x x A X X X

€55 AGRRRGGACAAGGGTGGTTGGGAGTAGATGGAGCCTGGTTTITTARATGGGACAGETAGGACCTGATITCCTIACTGCCTCTTIGCTICICTITICCIATIC

.’

A A A A A A A A 1y .
755 CIGAGIAGIGGTARTCTACTGGGACGGARCAGCTITGAGGTGCGTIGITIGTGCCTGTCCTGGGAGAGACCGGCGCACAGAGGAAGAGARTCTCCGCAAGA

I-]IIII|I|I|l|l||IIIIIIIIIIIIIII|II|I|IIIl|II|l||IIIIIIIJIIIIIIIIIII[IIIIIIIIIIIIIIEIIIIIIIII!II
470 c-=--- agtggtaatctactgggacggaacagetttgaggtgcgtgtttgtgectgtectgggagagaccggcgcacagaggaagagaatctecgeaaga

* x X x x x A x x *

554

470

470

754

470

4-p 3ypar. ApE npoepamvie awuenan TP53 eenuiin mPHX 033p T30-p 03201cHutl 7-p unmpon yaocoH Xac2utin

HYKI1eOmUuoblH oapaainsie xapvyyynas. Lllyeamaap 7-p unmponsie TP53 cenuiin x26uiin oapaanranmai moxupoxayu

baiieaaz xapyynoc baiina. J[opeondicun yraanaap 302c KOOOHbIE Y3y yi98.

WHTPOHBI CIUIAHCHHT sIBarjaaryirasc maaTraamk
TeHWHH MyTalmd YYCcCOH 0a a93pX MyTaluiiH
yJIMaac yypruiH YHIIWUTAX XYPI3HA ©6pUJIenT
Op YI' HHTPOHBI X3CAI'T 30I'C KOJOH UII3PCIH I'K
Y3C3H. YYHUHT 3-p 3ypart xapyyJas.

Ou3 Bb T30-p moxumii TP3 3 TeHUITH SKCITPECCHITH
sBran 337 XH OYXuil WHTPOH 7 CIUIAaHCHHTHA
OpOOTYHH yJIMaac YYCCOH MyTaiu oM. Tyxainoa,
T30-p mPKHUK CIOIAlCHHT MyTamd Hb 7-p
WHTPOHBI 5’CIUTaiCOM TaHBX X0J0OTI0X apaanai
Oyxwii X3CA3r JAelelH] OPCOH TYyJ YI' WHTPOHBI
CIuTaficmHr sBarmaaryiH (3-p 3ypar) yimaac
YYpPTHHH YHIOUTIAX XYP3I3H] ©OpWIeNT OpX YT
HHTPOHBI X3CATT 30IC KOJOH YYCCOH. YIMaap
oun ApE nporpamm ammrman T30-p meaxHui
HYKJICOTHJIBIH JAapaauibll 7P53 TeHuiH X3BUIH
JapaananTtai xapblyylaH Y3C3H Oalmner 4-p
3ypart xapyyJiaB.

X131y yJI3r

bunawmii cynanraa Hb 3JPTHANA XOPT XaBApeH 7P53
TeHHIH Japaanai O0JOH MYTalUHT TOMOPXOUIIK
Oaliraaraapaa OHIUIOr 0Oereej LAAamIUA TYYHHHAT
p53 yypruiiH TYBIIMHA Cymaiax OOJOMXKTOWUT
Mun-Slan  Jlaii  (1993)
cynanraaraap TalBaHx OdJ3THUM XOPT XaBhap

XapyyJas. HapbIH

136

OHOIITOM 45 OBYTOHHH APKHUHA XEHNATUTUHH B
Bupycuitd (HBV) xannBapraii 3 a33Ku1 HHTPOHBI
X3C3r  VIACOH CIUIAMCHHI CAMTBIH MYTalUWUr
WIPYYJICOH 0ereejl THArIIPUAH HAT TOXHUOIJIOIN
Hbp OumHmid wnpyyncoH HBV-uitn xangsaprait
T30-p m»xkHUN MyTauuTaid Aayibk OaifiHa [5].
Daraspasc TP53
WIIPYYJIdX, TYYHUH JaBTaMXUUT TOTOPXOMIIOX Hb
3JI3THUH XOPT XaBJAPBIT 3PT WIPYYIIX, OHOLLIOX ay
XoybornonTol Gaik 0050X 6eree ] SMUUITIIHUN
adq X0oJI00TJONTOH Tk Y39k OaifHa.

XYHHUI T€HUHH MyTaluir

Jdyraaar

XyHuit 3msrHU xaBApbIH 3cuiiH T30-p a33Kun
WI3PCOH MyTALUIH AYHA 7-p HHTPOHBI 5’ critaiicoMm
TaHBX XOJIOOTIOX Aapaajay OyXui X3CIT JASIICIH/T
OpCOH Tyl YI HHTPOHBI CIUIAHCHHI SIBargax
Oonomkryit OoncoH. YyHUWH yiMaac YypruiiH
YVHIIUTAAX XYP33HI ©6pwWIeNT OpXK YI' MHTPOHBI
X3CAI'T 30TC KOAOH YYCCIH YUHp YYPTHIH 3KCIIpecc
sSBargaxryd Tyd 3¢ IPX P53 yypruiiH X3MXKI)
Oaracax SCHITH XaBJIPBIH 3CPAT 30XUIyYJTra OYpIH
@KWIJIaX 4YaABapryd OOIDK 3C3I XaBHap YYCCOH
Oaiix 0OM30MITYH IOM.

MeH yr 3IUiH 133KHUNA XaBAAPrYH 3IUIH X3CITT
(N30) mapx MyTary WIpI3ITYUT YHAICIIH TYC
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XaBJap Hb FEHUIH CIUIAMCHUHT MyTallAac YYIIITIH
I Y33X HOTOJTOO OOJHO.

Haammx cypanraar ypranpKIyyinK JI39KHUH TOOT
HOMOTTYYJIH JI9THUN XaBJPBIH Y€ 13X MYTalluiH
YYP3r, AaBTaMXHUHUT TOTTOOX, YYPTUHH TYBIIUH]I
CynJax maapajararai oaitHa.
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