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Fig. 1. Immumocytochemistry revealed high plkl expression in the nucleus of

the FaDu and Hep?2 cancer cells rather than IHOK cells =-:-+-vovvvv--

Fig. 2. No expression of plkl mRNA in the IHOK and high expression of

plkl mRNA in the FaDu and Hep2 cancer cells — ---cooreremeeeeeeenen.

Fig. 3. In situ RT-PCR revealed plkl mRNA was sequentially expressed during
malignant progression from hyperplasia to dysplasia, and sequamous

cell carcinoma



ABSTRACT

Polo-like kinase 1 expression is associated with the progression of oral

squamous cell carcinomas

Kyu-Sik Kim
Advisor : Prof. Jung-Hoon Yoon
Department of Dentistry,

Graduate School of Chosun University

Polo-like kinase (PLK) is a «cell cycle-regulated, cyclin-independent
serine/threonine protein kinase. Recent reports have shown a critical role for PLK
during tumorigenesis. To explore whether PLK plays a general role as a tumor
marker of oral squamous cell carcinomas, we examined the expression of PLK
mRNA and protein in oral squamous cell carcinoma cells and immortalized normal
oral keratinocytes (INOK). We also investigated that PLK mRNA was expressed in
specimens from 4NQO-induced SD rat tongue carcinomas using in situ RT-PCR
methods. Immunocytochemically, most of the PLK was highly expressed in the
nucleus of carcinoma cells, but not INOK. RT-PCR revealed PLK1 mRNA was
detected in the FaDu and Hep2 cancer cells, but no detected in the INOK. In situ
RT-PCR revealed PLK1 mRNA expression increased sequentially from hyperplasia
to dysplasia, and squamous cell carcinoma during the malignant progression.

PLK1 expression could reflect the degree of malignancy and proliferation in oral
squamous cell carcinomas. Thus, in addition to being of diagnostic value,
modulation of PLK1 activity in the tumors by chemotherapeutic agents or gene

therapy may prove to be of therapeutic value.
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Aok AEF Hep2, FaDuxe 10% fetal calf serum¥ 100 units/ml penicillin, 100 u

R

|91 INOK (&= Ad o]Fd s Ad)= KGM wjAd, F

g/ml streptomycine] X3 ¥ DMEM HIAE A}§3lo] 37C2 COx ®lg7]olA A
uj ok3lo]l A8 T FaDu % Hep2 HEHAEUFE A EE American Type Culture

Collection (ATCC, Rockville, MD, USA)ol| A} A & dko} A} 3} t}.
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B. A9 A x3}3 A (Immunocytochemistry)
INOK®} FaDu % Hep2 MEXE f#32 Egol=d F2AA PLKIA ojgh HA=x
2gte @GS AgEtArt. Ax7E FEE E8tol=% 05 % hydrogen

peroxide/methanol & ol A W2l A 9] peroxidaseE A A%E T AA goat seruml

2 30 7 Agstx PLK1 ¥€4345 3 % bovine serum albumin (BSA)7} X
st¥l PBS  &do]  FAste] 1A web WS AFHY. dAEgA O wg

Tris-buffered saline (TBS)oll4] 3 3 Al 2% s}, Envision (+) rabbit peroxidase
(DAKO)el 30 #3%F whgAIZl v, tA] TBSOA 3 3] AHsAHY. 1 %
3,3-diaminobenzidine tetrachloride®} hydrogen peroxideZ ©o]-&3dlo] ZA A7l T}

& Meyer# hematoxylin® = thx g Msle] Bstan 4 or elsty
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E ZAFsH7] 98] TRI Reagent® (Molecular Research Center,
Inc., OH)E o]&3te] INOK, FaDu, Hep2 A EX=2ZXE F RNAES FZ3At}.
RT-PCRHHES 935l sense 5 -ATGAGTGCTGCAGTGACTGCAGGGA-3'¢}+

antisense 5'-TTAGGAGGCCTTGAGACGGTTGCTG-3" (1,812 bp) primerE A #}st
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a SuperScriptTM One-Step RT-PCR systems (Invitrogen, Carlsbad, CA)S ©] &3}
of 459 xdoz RT-PCRe Fdstdth %4 cDNAZAS Akl 01 ngel
RNAE 50°Cel A 30E3F AL whe-S AlF 224 cDNASE $Aeksirh. PCR W&
94°Coll A 232, HAANEEE 94T oA 16x, AZdW&S 55TCA 30%, SRS 72T
ol A 40%%F 305715 Rb&Esha wpA e FEREE2 72Tl A 1023 AAstko] whgA
7t} PCR WS A2 AccuPrep®PCR Purification Kit (BIONEER, Korea)o. 2 # A

Skl 1% agarose geloll Al 7] F3ato] Q13

D 37 & ¢ A 9 JIn situ Reverse Transcription PCR

1L HazAH 2
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rlr

65 ¥ Sprague-Dawley (SD) rats 58 wlg] % 48 vl#]lE 50 ppme F =

o

o

o ANQO &H& 4, 8 12, 16, 20, 24, 28, 32 &+ &<t Fosta, 10 vtgl& dx

ol
Ach

5
2 9tk ANQO Feol ¥, 8 24& A 10% F4 formalin o 3173t
2485 42 A9 Aerne Eohstel 4mz WAL F BWel 0ot H & E 94
&A@,

2. PLK1 mRNA°| W3 In situ Reverse Transcription PCR

3 o ZAoA plkl mRNA 2&2 391357 ¢ in situ RT-PCRS A 339t}

gt EmjE 224 S 3m FAR e 2" Sgol=e] RSt 55T
719 30% Wxsta 37C incubatorol Al 48A17F & 5 10&3F 291 xylene &9
A FgAaS AAsL 100%, 85%, 70%, 50%, 30% EtOH¥ 0.85% NaCl, 1X PBSY
GA A o7 43 Art. DNase buffer(d0mM Tris(pH 7.9), 10mM NaCl, 6mM
MgCl2, 10mM CaCl2) ol 4] DNase A(20xg/ml)E 37C 303t ¥F&-A17A DNAE &+
& gl tl. DNasex 75°C 102 %59 7t omn W3S FAAATH 1X PBSE 544

£ % proteinase buffer(100mM Na2EDTA;2H20, 1M Tris-HCI pH 7.5)°A
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proteinase K(50ug/mDE 37C 303 WE-SAlA proteing 339 th. Proteinase:™=
0.2% glycine in 1X PBS=Z ®gE FAAZAY. 1X PBSE FAl F 4%
Paraformaldehyde® A A|7]22 t}A] 1X PBSZ FA ATt 0.25% acetic acid(for
100mM Triethanolamine), 1X PBS<} 0.85% NaCl, 30%, 50%, 70%, 85%, 100% EtOH
= A dAHeR g6l

b. 9 Al (Reverse transcription)
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AL W

oo

ol = sense 5'~-GACTCAACACGCCTCATCCTC-3' antisense 5'-
CTAGGAGGCCTTGAGGCGGTTGCA-3" (500 bp) rPLK1 primer® iz o=
GAPDH sense 5 -CCAAGGTCATCCATGACAACTTTG-3'" I 5'-antisense
GTCATACCAGGAAATGAGCTTGACA-3" (464 bp) primers Al 2sto] AF-&-3} 9t}
QA ALgEE g ERE QT HF e e 29 Improm I 5X
reaction buffer(Promega), 25mM MgCl:(Promega), 10mM dNTP mix(Invitogen),
GAPDH primer® Improm-I '™ reverse transcriptase(Promega)S 3 7}t t}.
Reverse transcriptase T3 =S 29 AH Yo Hojgla cover-slip B2 U0

gol BUE AL FY AARAL

rE

42°Cl A 20 3F W3- A A Tt

c. T¢I A A3 (polymerase chain reaction)
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PC
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22 10mM dNTP mix[ 1 : 1 : 1 : 065 dTTP(Invitrogen)], 25nm
digoxigenin-11-dUTP(Roche), 10X PCR reaction buffer(Invitrogen), 50mM
MgClo(Invitrogen), 5U/ul Tagq DNA polymerase(Invitrogen), GAPDH sense$t
antisense primerZ 3l T PCR ET¥ES Edol= HAAH "ozl PCR

machine (Eppendorf)o] ¥ <& % cover-slip @3 94Col A 30%3F WAUES 60T o A

w

0% 7r annealing, 72Col A primer extensiong 1%7F 20 cycle ¥+&3 . =2 A
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o] =& 100% EtOH= 1%zt A% 1X PBSE 4Tl A overnighto 2 A3}
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Sglol=E 1X PBS®E 3087 29 washdlal  Block solution 1[TBS
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buffer(0.1mM Tris pH 7.5, 0.15M NaCl) W 05% block reagent(Roche)loll A 1A]%F
blocking ¢+ t}. Block solution 2[TBS buffer(0.1M Tris pH 7.5, 0.15M NaCl) W 1%
Bovine Serum Albumin(Sigma)3®} 0.3% Triton-X 100(Sigma)]ell 45%7F ¥+8-A]7] 1
Block solution 2] 1 : 1000022 32 A7l alkaline phosphatase(Boeringer
Mannheim)7} 9] 91+ anti-digoxigenin antibody2 RTOlA 2A7F% <t WS- Al Z o},
Block solution 22 20%7+ A% 4C overnightdt 9l t}. Freshd Buffer C(5M NaCl,
IM Tris-HCI pH 9.7, 1M MgCI2)H el A 303+ ®F-§Al 7] freshet Buffer Culj ol
nitroblue tetrazolium salt(NBT)(Promega) &% 3349  5-bromo-4-chloro-3-indolyl
phosphate(BCIP)(Promega) £ 16.5uE5 7} slideo] #H7FA17 "ol = A Lo A 14
b o]t E WS Al F T 30%, 50%, 70%, 85%, 100% EtOHS A A dAIHo =z &43
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Fig. 1. Immunocytochemistry showed high plkl expression in the nucleus of the

FaDu and Hep?2 cancer cells rather than INOK cells.

B. RT-PCR A%
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sl7] 9&te] PLKI1 primer (Table 1)& o] &3te] RT-PCR %4
o7 O HHALE AHZEAY. FAHE GAEF2 FaDu ¥ Hep2 Al E oA PLK1Y

-

< #HFEE F Aoy, INOKel A mRNA #Hde ##3 + Av (Fig. 2).

«+— Plk1

<« GAPDH

INOK FaDu Hep2

Fig. 2. RT-PCR revealed PLK1 mRNA was detected in the FaDu and Hep2

cancer cells, but no detected in the INOK.

C. In situ RT-PCR



ds 2t (Fig. 3).

Fig. 3. In situ RT-PCR revealed PLK1 mRNA expression increased sequentially
from hyperplasia to dysplasia, and squamous cell carcinoma during malignant

progression.
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