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STUDY ON mRNA EXPRESSION OF P21 AND P73 IN THE CELL LINES OF PRIMARY
AND METASTATIC SQUAMOUS CELL CARCINOMA

Jeong-Hoon Kang, Kyung-Wook Kim, Jae-Hoon Lee
Department of Oral & Maxillofacial Surgery, College of Dentistry, Dankook University

There were many controversies in the cause and progress of tumorigenesis. Recently, studies on the mutation of genes related to the
tumor have extensively been performed due to development of molecular biology. Structural and morphological changes of chromo-
somes, which are related to the abnormal activation of oncogenes or inactivation of tumor suppressor genes, transform the normal cells
into the tumor cells. p53 and Rb are well known tumor suppressor genes, while oncogenes include c-myc, bcl-2 and ras, etc. When
exposed to cell damaging agents, p53 inhibits cell growth by inducing transcription of p21. Especially p73, which is homo-logy of p53,
frequently deleted in melanoma, neuroblastoma, colon cancer, and breast cancer. when over produced, p73 activates the transcription
of p21, bax-1 and inhibits cell growth by inducing apoptosis. For study on mRNA expression of p21 and p73, normal oral ker-
atinocytes, and cell lines of primary and metastatic oral squamous cell carcinomas were cultured and then electrophoresis and RT-

PCR(reverse transcription-polymerase chain reaction) were performed.

1. The mRNA of p21 and p73 in normal oral keratinocyte expressed lower level than that of primary oral squamous cell carcinoma.
2. The mRNA of p21 in metastatic oral squamous carcinoma cell lines was expressed as various patterns compared with that of nor-

mal oral keratinocyte.

3. In the metastatic oral squamous cell lines, the mRNA of HN8 expressed higher than that of HN12 or HN19,
4. The mRNA of p73 in primary oral squamous cell lines expressed 4-5 times higher than that of normal oral keratinocyte.
5. In metastatic oral squamous cell lines, there was no significant expression of p73 mRNA compared with that of normal oral

keratinocyte.

From the results obtained in this study, mRNA expression of p73 in primary oral squamous cell lines was remarkable, while mRNA
expression of p21 and p73 in metastatic oral squamous cell lines were statistically insignificant.

Key words : mRNA expression, p21 & p73, metastatic oral squamous cell carcinoma
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DNA M3t Zfated, p212 B {129 4415 8484
A M xe AE W ahE RAF p73 GA FEA o) Hd
of #ejshs vedE delA glvhr 54 DNA Mo A
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S f i FARoN p73E Al RE fAR) ok, p73e)
AL p3el WHEEHE p21oivh bae159) FAA HALE F
TINA MEAQGE AR AT A GALE GRS E S,
p73°] DNA g8l 2 Qe 2fa) 8418t 52 Roich= Al e, ¢
ZHORE po3d 22 9 A A Braty, 5L
B e AR s FrHY, e 988 Faste] Hxe
F9E AN TGE AE T Yo
A 1p36l= £ = T o] RofHAT 9145w
P73 &2 HAE AAFAT NARA L Z o2 WS A
o] Uebdt) wha, p73 $1 X o] v A 2 dolgle p73 i Y
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1. MEeHY

HETo 2 AR-Ee A4l 77343l E(nomal human oral
keratinocyte, NHOK) W 92 FAQl o2 HE 228 HA sty
KBM Bullet Kit(Clonetics, USA] kol & A}&8}e] 100mm dish ¥
29 70~8067F 4 & d7kx] A AT FAHEG A
A EF= ATCC (Manasas, USA)it 2 -8 Q8 77kA| oA o
2 UMSCC 1, 2 ZofA] A& UMSCC 2 @ &0 A AL UMSCC 9
= YU ARFE o] Sy, Aol AZFZE datddA
AL HN S HN 12 ¥ HN 192 o] &35l cHTable 1),

A AZFE 1006 FBS 2 1000/ml 5142 2 7} 100g/ml
EfErie]4l g E¥3HE DMEM(Hyclone, USAYS Hjj kel 0 &
AHEEHIY, dAE SRS FAE, 37C, 5% COuvt B = 2 A
S wFstdTh Adul & 0.01% trypsin-0.5mM ethylenedi-
aminetetra acetic acid(EDTA)YE A28t 3| EAL| EW BFE A}
Lot M EFE A

2. Total RNA F&

FAZ F3) 0~80% AT YA vl G g A A5 PBS
Z M E v RNA £F 8 9(0.14M NaCl, 1.5mM MgCl,,
10mM Tris-CipH 8.60), 0.5% Nondiet P-40, 1mM dithiothreitol, 1000
unit/ml placental RNase inhibitor) 3 proteinase digestion ¥ (0.2M
Tris-Cl (pH 8.0), 25mM EDTA(pH 8.0), 0.3M NaCl, 2% SDS)E A 7}
Stth policemang AHE-3le) MEE Fo] 21 gauge BHES A}
St AT E 3~49 433, 200ug/ml proeinaseE 41 0] 37C
oA A 3087 Al FUh 10 1 H)8 9] phenol/chioroform © & t
HAE AAs = 1087 AR 712 AHL-81e 5000ge A 9
A2 £ aquaous phase?} organic phaseS 225t o aquaous
phaseZ A} TRl &713 2580 & o @& 7habdrt 0°C ol A
HdF st A4S YT 01% sodium aceaed ¥ 8aHs
T eZ 2 st o geE Al AT AL Ty} o] S
50mM Tris-Cl (pH 7.8) ImM EDTA (pH 802 =t} o 7)o AF
T 7 MeChe 10mM, DTTE 0.1mME 1000units/m]l RNase
inhibitor£- 43 =t I3 HF 557} 2ug/ml ¢ DNase 18 ¥ ¥
37Col M 607 Bl E=s HFEE 02%8DS W 10mM
EDTAE ¥ ¥ 1 : 1 phenol/chioroformol] 4 2o A] 1087} A 2
2] 8t aquaous phaseE £ 2] 33 3M sodium acetae S 3 7}5hd
HAFFE7H03Mo] HAS T &b 9 2500 B GahE X7 of
22 9ol A&olA 247 B S 4CA M 94 R el e
RNAE RO oeh&g A thd oM AZA1A 200
TE(pH 7.6)9 =3t}

RNAE #<la}7] 9lsted A7 55 A3l st 10X 3{N-mor-
pholino] propanesulfonic acidMOPS), 30mM sodium acetate, (.5M
EDTA(pH 80), 10 N NaCOH(pH 7.0) &4 o] 1% ol7}2 » =& 1t
T, HZA AE 28T, 3ug RNA, 1254/ 10X MOPS, 24/

Table 1. PCR Primers Used in This Study

Cell line: Original site Differentiation
UMSCC 1 FOM Well
UMSCC 2 Ablveolus Well
UMSCC 9 BOT Moxderate

HNS8 LN Moderate

HN 12 LN Moderate

HN 19 LN Poorly
Abbreviation :

FOM : Floor of mouth, BOT': Base of tongue, LN : Lymph node



Table 2. Oral Squamous Cell Carcinoma Cell Lines Used
in This Study

p73 sense AAC GCT GCC CCA ACC ACG AG
200bp  antisense CCC GGT TCA TGC CCC CTA CA

p21 sense GCG CCATGT CAG AACCGG C

488bp  antisense GAG AAT CCT GGT CCCTTAC

ATG GAT GAT GAT ATC GCC GCG CT
GCA TCC ATG CCC AGG AGG AAG GA

f-Actin  sense
822bp  antisense

Abbreviation :
T : Thymine, A : Adenine, C : Cytosine, G : Guanine

formaldehyde, 6254 formamide 8 E35ted 65ColA 5&7F 714
3132, Aol A3t} Sak 577 Orita'g® 2] ol whz} 1254 4
2 298 M7 d=8d0 g X MOPSE 27 120V/eml 2
§le] bromophenal blued] FE24 0] HA| Ao 2/374A] o= %
A7l 4F< N akaTh

3. Reverse Transcription Polymerase Chain
Reaction(RT-PCR ) Ampiification

Total RNA 2 5B HHALE Al A DNAF thi 3 720] THE¢{ ot

cDNAT 1pg DNase [ & A 2] H total RNAYY random hexamer
primers, 10mM/LDTT, 0.5mM/L dNTPs, 10U RNase % 200U
Maloney murine leukemia virus reverse transcriptase(Gibco BRL jit,
USAYE 4o 40pE 3HEo] 420C o4 60% 7 M2l st cDNAS
et

o] cDNAE 80u/H:O ol 34311 o|F 254l DNAE ALE-3H]
1.5mM MgClz, 50mM KCl, 10mM Tris-HCpH 83), 200um dATP,
dTTP, dGTP, biotinylateddCTP, t) 23 primer?) human g -Adtin
I AP pimere] p213} p73&(Table2) ZHz} 0.75p] lunit Tag-
polymerase® W35 F 3 S0u/Z 8t 7 PCRE AHE3t FEAA
= denamationS Y3t} 5CH A 18, FEG ¢3le] 95C
A 30%, 4T AIA 30, 72C Al A 130 cydle), #HA 2 45 4]
sted 72C oA A 1082 Al atslh

WEZoZ AHEE A4l B-Adin@22bp)}E 95CAlA 17, 95
TolA 30%, 55°Coll A 30%, 72C A A 18 B0cycle), #hA] 2t 84
< Y3ked 72C 108 2. F ATk PCR ¥H2 B8 054/ ethidi-
um bromideE EF3= 2% o7t 2L AL Abgste] Festy
A Az7)0] By o ECL & AHE R T, B g v &3S
U @S A 3 AAEANHE AHEshe S8
Semi-quantifative ¥y © 2 7}7F mRNA $F 2 8-Actin mRNA 4
F#23 o] HE 7ot 4 Hlnstath

m. A&
1. M= ut

HAET D oS A Y 3 F inverted microscope T B3

Yy S MOpy FRHHEMEAE MEFA p21 ¥ p73 mRANALIEO) Tt o7

fio

A o EE 23
A X AGAF e %—7‘
& Holn #HE 21
3 S RyeH 3‘! s
A EF HEA AL Bo] #EEHUATHEG D FUHNEE
A A Rl v]Elo] HA RS2 A7)7} A7 F o A
FA o] At v go] HYth AT FE ZIAE
T UHRE AR g g By B3nr £4 42 £
HAEES o2y 3 A WH5ES varh dAAE et
A% Axdo] 3~4 AR AR Ao ANF 7} FFE
of et A @ AEH A= thre FE7F AHNAT
(Fig. 2, 3, 4).

2. Total RNA =&

AAAE 2 2t HEA LT Towl RNA 32 F H79% &
A3 33 28%Sedimentation)g} 185 - 9jol| A Z2

%13, ©1 Toul RNA $&0] F4H 02 NP SE SHae
A tHFig. 5).

3. RT-PCR

Human 8-Actin (822bp) ¢] 7} Zo A 2] W& okrte] A
EIEA F& 98 @437 9o RT-PCRY AZA S 2
T 3)tHFig. 6).

4, p21 & mRNA st

ybY A F4(Semi-quantitative analysis) A3} AHF 994
A EF A p219] mRNA 3 P2 dl ol Hlste chaFeiA
LA, §8], Aol AEF M= HNI12L HNI9SH B
U} HNSo A = 8 oAb o 2wk 5] 9] thFig, 7).

5. p732] mRNA gr&tet
A4Ez 2 "ﬂ_*t*rc’ﬂ*i P73 mRNA & thEZ ol ¥lstef 4~

SWi e Fgo e FEHYT, AP Aolg AEF S =
it B R H]i‘" TA & HHFLE EAHFig 8.
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Aol Bogte AT I 715 et TSTAAS SEAA
FHAARE FEF 7 e, FERFARTE A4S AV F 3
AFAA7 HEAAS A A 72 L I H AR R
WY AT 75 Gt TYAEEY dFo] o
oAubA Hop B A FUdAAFAHAAZE pS3E E & deH
Uz A WA sE o FollAl 7HE ol WA o] dojub= A
A2 @HA QX 5 DNA M Gol| AT st} AEF7] A
AHcelleycle inhibitor)g] p21*9) MALS BAstA A Mxy 4%
£ AAAZITL EA ATk p73S- pB3AE SR8 ol it
AEE 7H I p53e] £4 DNAZ ol HHH ofn| it
9 A7} p73AE EAFHE HOE uFo] TXHOE A9
TYE FAE d2A Aok p73E HAA 19 2 B &
At o] AT AATHEZNA QN A&H o] vepd
o, p739] HeAARA] p53el uhg-3hE AR HAbE €438
A|A M E 2} o FXKprogrammed cell death)s fr = 3ted A EA
A& A st=] ol e HAH L ps3e] AL FARIH. pT3
<+ A5 & p73mRNAS] catboxy 2ol o A7LE p73ast p73s
2 IEY 7 Ued 5 334 B pS3 TR A residue s
7EA H DNA Q14 o] Foj g, T 7 2] EA™ o] p73 plasmid 5
Bhb=(Arg292) histidine 2 2 W& 4= ¥, )-8 ps3 =499
o|(Arg273)= AAHH p53 DNASL A E31A] Fall, AAte] 848
& vl 3l F g A 7150l glolAA ok p73sd ps3e] &
A, 758 TYEA Ao)FE ot s A¥E Yoz E
SA0S2 Al £ ¢ chloramphenicol acetyltransferase(CAT) activity 4%
£ 53] A9 EARio)A o YHAH S Hrlehe A&
5 7 AT I, target gene?l p21¢] WHARE HFH 0T ¥
7H3t7] et WY BA MY S o487 & Srp”. CAT &5
X H7E Al g ps3olyt A p73 FHA LT p2lE HARA
# CAT &5 =2 Jep A7 p53 Edwol9] A9 85L&

ERf A E3che AM L p333 p73o] E kA AR e A
S Zas7 ok F71H 22 ps3 s X947t A& H p2l pro-
moler mutantt ps3eiut p73el & PEFE WA = AR B
&R . &, p2l p33 Mol p73 ol sl A
= fr2HA gon 2.3 HAged s FERTE AR
S 4 5 Aok AAY pS3E o AALE B A AlEY S
Astee p73gAl Z2 Ao E MR dAAE FEFT
P32 ol A Al FHIAFAAZAM Y 4TS Tt
AE GAYME 22 8 oA e UE dFaofd 1A
o|th. p73& P33z "l UV RAF 22 DNA 48 840 23
FEIRNE Gt A A2 p53d Hlxdh ok E S ¢
3 FRsT o 4 8E Tt AE e g FABTL
BIE T o GAA 1p3cells & B 1 o) ARRAXE
Z AAF A7 B4 p3L ofF &AL #AUp3633NE
AAEL gow, & A Hol Yehdrpens B8] 1p36335-9]
EAARAES Bk opu} S ENE Aok A Lo,
o SolAE W3] A Fof el Byojhre p73g) Al
ARNEZo| A o] FH BejE B2 =] 3l Kaghad
THE AARAET AZFS A TR XN 29

p73ve] R Y HYAZRH ddgAte] HH Y HY
ate] p730] FAAAFAAU S NA LY E 2R M e
FAHEHEARE RPN EFFANAT ddPgAE 3F
2 7 et g oigol A=A, v Mai 598 44
A2HANE p73e G FAZ B of oM pr3ol £
AA AR NS HTE 2YHAAE $HEE B
P73 Aol HEREAR okl E p73 Y YAl Soluelzt
Pojuhx) grew oo e A& p73e) WA o) AR
AL oAt AL FAGT Atk 3 136l o pr3e
monoallelically expressiong YERd T H17F glom» v F
Aol pRRE AAEAEFAME ofF Ead Y o
o} 722 AAE p73e AL T A= p53s} 2HE dulE AY
T LA AAH 07 = pRRTHE B3 HE Ao7 7
T 28 A p53 b p730| neuroectodermal origin §1 A %
MM FRAAFHAL GTS R p739] 6] 4371 Y
olubAl HH p53e] MA 2 & S vIAA] Bty st B
T A5 itk o] MERH) HAHO T p73E A4S
T, p739 H] @A45tE ol 4E 8 deAe deE gL 4
3 of g th Aol ok & K ok pS3 family7F B Y 4 k=AM
< GABE Uk AT F O] A pS3 EGWoels YERA
7 p732 AFEAA EGwolE YERA 229 p73 locusoll A
Y EE AL Holg o Foll MUk 2000 A= Z 2A Yepbd)
T HYE p3E ASATAAN ST 48 4] Bote
(o]

S Z33 Gitk I o EMF) RUPCR A3t pr3e %

o
HEY 904 9 ANFYoIN S 2GRS 2T 9
WAFPAEFNANE TS PHOR FAH A= o A
E49 ol Yotk AU FH U
o)shzzo] iAol WAyt Fopol mhe} p73 L) Batel o
e 237} B Yo,
2 AYIA BYTIAALS Ay © Holy TRHH

A ENT AT Mg F 228 HaFdn dolA MESF
HN19el| A} 7= ¢}, HN8# HN1Zo| A= S5 9] 3 5g BSl
I, BT RA R A FARYEATSE AEFA
= 7Ee) Bang Geldc d YA YA T A
o] Yelg=H o]= endonuclease activation, transghuaminase acti-
vation, recepior-mediated phagocytosis 58] AAFE 714 &5
Aojgpy AR b, GFAZETAMT HA| G4} B2y
A, ol& FA4RA AEGAe] A2E HMEF LR o
AZNE p33, p73, p2l, bal-2, bax-1 2] B 271 Fa st
e Rt ARTE ¢ 5 Uk

£ d¥o e p739] mRNA ZH S FAA 7 s,
p33e] A% W A7 AP AR fAE TE2E 7
p73ell & A& ps3el Bstd 7] dfEolth L3 p2
ps3e] WAl olate] FEg W FAAE AL AR
Eated 83 998 su g, pr3dy 4R E v 8
=

£ 24 9 p212] mRNA T3PS A el M} o
A FUANEF Aol 2T thekstAl 28 =Y, A

<

O
== =
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MEFHTGE YA FRAEFAN FTA e
p733} p21¢) W okArS kA A HAE v ws] BH HNS A
SMEFE AT WSF Fog Sl p73 94 p3B
372 WY 0.2 target gened) p219] FAHE ABAYTHE o
2 HIEF dXEE BYrpsee p73o) mRNA FEoHE o
A ZE TF 9} ol M EFAN T AJo1E Yehl=
d OE RYESET gl A 379 FYNEF KA
T3 S B p73e pde g EUHes B
2 Fed® E4ety B A TN EFAAN Fud P42
Ho ZYAAFAANZN Y 4EL FE3 FYP3A k3 AL
2 Yehged ol M SAFANY p73e] HRYEE A7
S gE RYEY A AT & F 9\15’\11:}“““" T p53e]
H3) FUGAFHAZA Y o] W, ¥ pd3at vl &8
A g g Nl e AR y_ﬂ& E} ArAHE 7
AHLE T o B Ag Ao 713 o8 7E
p738] WEHEAL LA A XYL NEFAN FHxdA e
ok Aot p739] A d Ak p53ol Hk-3-8h= p2lg] A A}
2 B A ZHAAFAAZN Y GEL Sy E B
ToE dEse, AU A EFN A dHE HYoZHR
ER 98 $e5x B3 Ao g Azt 58], p73e A
$ pBAYH Bl Hejst ZAsA For R JFHE 7R
Al st=dl 2 S p73 HEoZE SRIAHFAREA
o] A3 FH3 FAsA FF Aolehs AL S e
AFAE BEAY F, o A d3RdAo g A A
A2 AEL £Ya1ALY, ps3 o subgroupO 2 A Za)E &
ATHs 7B AE MAE 4 itk o)) AT v Rojuo} of
2 U A4 g2 p539 E thE family group] Ex) /g S o
28 4= 9lo, ZokdA FAAEAM L G tfg Hf B2
A7t Hupeter & Aolgly AIRHETE Y&, pr3e] 9d Wl
dde Ad i FAAAFAREANY 4L Fg3e 7)A
9 pS3ze) At EA o i e Bt B A7t Hupelof 3
kel Agt 2 A Rel 49 4 9l HelEtT ALk

AU -

v =2

- = [

TFHAARAZLEANA p2l B p73 mRNA BE S A8k T
& 205 Ao AN E, 7 H Y
2 Aol MEZFE Y F ol RNAE 72
sto] A7 Y ES AW 3T RT-PCR(Reverse Transcription-
Polymerase Chain Reaction)& A A vt ZH 0 2 B3l )&
2 HES A
1L A 77383 AlEe p2t R p73 mRNAT 28 8
E5o n3te JoiF o v SEEYT
2. AFE Ay N EF A p2l mRNAT D)9l B]3le 3|
F vpekabA EE U
3. A¥E AolA M EFA p21 mRNA 28-S HN 121} HN 19
o| A Bt} HN 8ol o] 13k obibo 2 ukd w9}
4. A¥7 A AIEFA p73 mRNAE thEFof| u]ated 4~

/d A-ﬂ

olae) Ae EHele BY, FRHAALLES ¢

e

By o Mol TZHLHEST METOIM p2t X p73 mRNAGBIO] Bz A7

=AUt
-r'°“/\'1 p73 mRNA &

Sel SHE G e
g7 A4 A
B ophg wg

2 2Tt vl

24 Al

E 30| A p217 p73 mRNA7} 53], p73 mRNA7H th 22l Hl3)
Fed THY FAL HYY, Aol AEFAME p21 ¥

p73 mRNA 8L 72 gl=
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Fig. 1. Polygonal & spindle shaped epithelial cell with ovoid or spindle shaped nucleus formed colony, and apoptosis was observed more than
that of oral squamous cell carcinoma cell lines(IM, x 200).

Fig. 2. Three or four times enlarged, polygonal cell with nuclear hypercromatism increased Nucleus/Cytoplasm ratio of well differentiated cell
lines(IM, X 200). .

Fig. 3. Polygonal spindle shaped cell with numerous vacuolar of moderate differentiated cell lines(IM, X 200).

Fig. 4. Almost spindle shaped cell with prominent nuclecli of poory differentiated cell lines were seen(IM, X 200).

Fig. 5. Total RNA of oral squamous cell carcinoma cell lines.

Hg. 6. p21 and p73 mRNA expression of oral squamous cell carcinoma cell lines by RT-PCR.

Fig. 7. p21 mRNA Determination of Oral Squamous Cell Carcinoma Cell Lines by RT-PCR.

Fig. 8. p73 mRNA Determination of Oral Squamous Cell Carcinoma Cell Lines by RT-PCR.

Abbreviation :
IM : Inverted Microscope
RNA : Ribo Nudleic Acid
MRNA - messenger Ribo Nudeic Acid
RT-PCR : Reverse Transcription-Polymerase Chain Reaction
NHOK : Nommal Human Oral Keratinocyte
AP : Apoptosis
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