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Alteration of p53 Tumor Suppressor Gene in Hyperplastic Lesions and
Adenocarcinomas of Uterine Endometrium

— Immunohistochemistry and PCR-55CP —

Eun Kyung Kim, M.D.*, Chan Kum Park, M.D., Gu Kong, M.D.
Moon Hyang Park, M.D. and Jung Dal Lee, M.D.

Departments of Pathology, Nowon Hospital, Eulji University* and
College of Medicine, Hanyang University

To investigate the role of the p53 gene in the development of endometrial adenocarcinoma
and to study the relation between alteration of the p33 gene and histologic grade, the author
studied the alteration of thepS3 gene in hyperplastic lesions and adenocarcinomas of the uterine
endometrium. The study was carried out with immunchistochemical stain and PCR-S5SCP. The
materials included ten cases of endometrial hyperplasia (five simple and five arypical complex)
and 18 cases of endometrial adenocarcinoma, Overexpression of the p53 protein were found in
one of five atypical complex hyperplasias (20%) and 11 of 18 adenocarcinomas (61.1%). The
intensity of p53 overexpression appeared to have increasing tendency with higher histologic grade
of adenocarcinomas. Among the 11 cases of adenocarcinoma that overexpressed p33 protien, five
cases (45.5%) were found to have mutations by PCR-55CP. One was grade 1 (20%), two were
grade 11 (25%), and two were grade III (40%). The sites of mutation were three exon 8, one
exon 5, and one exon 6. In conclusion, alteration of the pS3 gene may paly a role in the devel-
opment of endometrial adenocarcinoma and appears (0 occur as a late event in carcinogenesis,
However, inactivation of the p53 gene in early stage of tumor development cannot be excluded.
{Korean J Pathol 1997; 31: 662-—671)
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1987 e 19960 7] dhekofeta o) aboEl
gt adely oy Eautdle| nAs|m slalm
off EoEl AF Het = 28| o pgjaler &)
ek elEF 106l A7 e 43 245
Sefl, vlgHY B¢ F4F 5D, 18dlE AT gt
HAgtFolgich HaFoz 5oz P4 aAF Jo =
(A 7] 24, 2u]7] 20|, $15 10015 o] Ba}gich
Az e dshEe] AsE 4wles o2 FHE
Aesiglcd 2 oolf A, 2bg HE 5ol vl
atfe] Axe] MAFe HYe] Hu Z#), THe|
b "HabE obE A 2] FHA Eiksle] vl oA
7% A T 23 E o F gz A, =7
o7 F45 =Folog WA=z JYF ¢F
o ouAgEgd 594 S4F FHE FESI 47 o
welsvh ¢EE 2 er AP Este] WHO
5% ool BHelelcl Sele mE23Henade 1), 8
dle F55E Figrade 1), 5ol & E3Herade 1IN
sict. 18l 25 AR bR dstEeldld. #
F uint AehEe] #HehA wireoem AzhE = wF
g4 a3 S50 10sels Fokat dhe Bats]
gick 2 Wi=h dAskE 18dle BF pEd e
e} whAd 282§ A ekshel

2. ps3 EHjo| piojEE|siE o4

AedF (wild type)zt Heo| ¥ (mutant type) p53 whw
£ SAe Had 5 de psI-DOT npgs o
A1 ghafl(Novocasira, Newcastle, United Kingdom, #]4]
wieE 1 1000 of-Ewle] F-dHglavidin-biotin immun-
operoxidase complex(ABC) of 4] o 2 vie] == 3+
g AlRsbg o

3. SEiE4 ENES-PROIE TE CHE(PCR-
SSCP)

1) DNA =& DNA F5 QlAamp Tissue Kit
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Table 1. Primers used for PCR-S5CP analysis of p53 gene

Primer Sequence Product size(bp)
Exon 5, 6 5-TTC CTC TTC CTG CAG TACTC-3° 408
[ outer) 3-AGT TGC AAA CCA GAC CTC AG-37
Exon 5 5'-GTA CTC CCC TGC CCT CAA CA-Y 190
(inner) S.CTC ACC ATC GCT ATC TGA GCA-Y
Exon 6 S'-TTG CTC TTA GGT CIG GCC CC-¥ 126
(inner) 5-CAG ACC TCA GGC GGC TCA TA-Y¥
Exon 7 5-TAG GTT GGC TCT GAC TGT ACC-3 (17

5-TGA CTT GGA GTC TTC CAG TGT-3°
Exon 8 S-CCT ATC CTG AGT AGT GGT AA-3 310
{outer) 5-CCA AGA CTT AGT ACC TGA AG-¥
Exon 8 S-AGT GGT AAT CTA CTG GAC GG-3 138
5-ACC TCG CTT AGT GCT CCC TG-3°

(inner)

9 FPEAe Qs sHEs] A2l

Table 1] #]

(QIAGEN, Germany)s o]8#}3lch 6 pme] shobdl 3
SI~']' 45 Z=7HE 15 ml H ool g3 xylene 1,000 ul

Yol sebas SalAZ xlned AAL F
HEL 27| Foll4] AzAF| S =% 25 meid kit
ATL buffer 180 yl%} proweinase K(20 pgiml) 20 ul
2 s 55°Coll4] =Fe| A&E wirhx] @23}
t}. AL buffer 200 ul& 3 Fgksh 5 ?ﬂ"Cﬂﬂ»H 10
Bzt dbx]siat 100% olghE 210 wE Yok 2
Eule] QlAamp spin columnel] EFES W 1E
ok B000mpme s flHFelskslch Spin columng
A Euol &7 % AE buffer 200 pE o f4%
Zlsled DNAS FEstuc. £5%% DNAE UV
spectrometera o-Bale] DNA F52} A260/A2802]
vlE 2Asleich A260/A2808]7) 1.7 o] 49l HLE
Agstgen o olsly A5 $2 FEE dbsEst
of A#sbgdck FLe] DNA =58 01 pguld ¥
Aapol waeieh

2) P53 = H FEEL exonl PCR-SSCP:

(1) Al ®|(primer) &M; p53 FH2F2] exon 5, 6 7
al 82 =f7|Aed2] wWe|E PCR-SSCP Wiom 3
Aatelel. 2 exon2] AWl Buchmans 2} Fujita
=*o] oj7|4 g #Hastel vl Biosynthesis Aol
olgste] $Hdebeich. 7 exond primer2] < ¥4

_'|_.:-,_,rt'

o] v

(2) p53 exon® PCR B4 7H7h2] PCR whE2
gkg- 10 w2 =gl 02 ml microwbes]] 1 gl 10X
buffer, 0.6 gl 25 mM MegCL{2F=% 1.5 mM), A4
3l 2+2} 25 pmol, ANTP(1 mM cach) 025 pl. Tag poly-
merase(5 unit/ul, Takara, Japan) 0.05 ul, EE DNA
(0.1 gfely | pl, “P-a-dCTP(10mCi/ml, 3000 Cif mmol,
Amersham) 0.1 ple] E3HE< SH/7E Hvisbed 10
ul7} =4 s} DNA  thermal cycler(Perkin -Elmer
Cetus, Norwalk, CT, US.A)S o| &3led DNAS S
F A7t

(1) Exon 52} exon 62| B2 EH. Exon 5%} 6e]
gk outer PCREol] Z4712] exonoll tdle] inner

& Alafslalch

Exon 5~62] outer PCR 272 95°CellH 5& 7}
o] &, 05°C 1E, 60°C 155 408 2|8 F 72°Ce4
108L7h elAlkatgict Exon 52] inner PCR-E outer PCR2]
Whe AR | plE F|HE st 2E 95T 4
stk shed &, 05°C 1E, S8°C 1yeolld] 353 Aled
F 77°Cof] 4] 1087 <dalsbgich Exon 62] inner
PCR =712 exon 52| 58°C th4l 62°Cel|4] A|s8%h
Aol Tt AL FYA



@ Exon 72| HIE E. Exon 7o il outer
PCR-Z 95°Cell4] 587+ »}g &, 95°C 15, 62°C 18
oll4 353] Alg F 72°Coll4 1087 dabksigie). Inner
PCR> outer PCR2| ¥hi- 42 1 pS a3 eled outer
PCR¥} 3H =i o A#algich

@ Exon 82| PCR HBHE ZEH. Exon 8o o3l
outer PCR-Z 95'Col|4] 1870 7bd % 95°Col]4] 12,
55°CellA 148 403 b8 F 72764 1087 <3t
shaich. Inner PCR-E outer PCR2] ®hE AHE | yE
M ste] 55°C 4l ST'CollA 187 whE Ao
JolA 28 outer PCRZ 22 Wb ow Awale
c},

(3 HIIYE; PCR Hb-5- A 2 ploll 8 p12] for-
mamide dye(95% formamide, 20 mM EDTA, 0.05%
xylene cyanol, 0.05% bromophenol blue)S H7lelx
95°Coll 4 SETF 7ME ¥ el F45 Wiz
5% glycerolo] EgF¥l 8% polvacrylamide gelol] 451
25°Coll 4 30W YHgho 2 564 3H5gE #7ldFat
2ct. WA 7]2) g2 # HE(non-denaturation)® PCR
Hb2- AHE 2 ploll loading dye 4 ul®} & 4 1S Yol
rE Ale] As) ghell o] MrdiEgen o=
To2 Agagc HAdE E AS ofaFo]d
& HAEZANE - T0°Cel A 12164 7HEGE Agfa
Curix XP 2 Zof ap7pdbapa)s Seduje] S22 3
sjshsiel.
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1. p53 B mpard

p53 chufe] IpubEE Table 20 f<F&iich ps3
chafle] wo == ie ofafe] HHe HlEe] &)
doE HEE ez Al FoEo A
o 4 BE 4E7L S4e|w £4(—), 25%u]gkel]y
FAY ArE P+, 25-75%] HEA}L oky
U AFE FEE U+ ), 75% ol HE7)
GH AFE AR+ + )17 FEsl] Py
EE 2AEeich psl b2 n)HEA Si 4=
Sellg 1dl(20%)ell M RREHo R ekeka(+)z ksl
H o it(Fig. 1) §-Fa gl v)AEY B 430
PRE NG 10 FellH = 2)(20%)7F 242 29
ol p53 ghule] spulde] Fabe|gich obEoll 4= 18
o F 11efl(61.1%)(Fig. 2)oll4] ps53 shufe] zpule ]
ded 2AYE P wE WL ¥ pi
St SellF 26|(40%)7F <fokAe|gla FHE B3
T 8oflF Selli63%) R okakd 3ollg} FEE ok4d 2
odlgdet, 2elm Hids 5ellF 4¢l|(80%)2 ofakA
2, X A4 14, kY 16Ee F, BEE
7t ST p53 wheie] mlubdoe] o] abE|a
WHAERRE F71E = Aol ek ey 2AE
H 2l glelchp=0.05). e a4 Hp
WHE A ESelle da=A] ghadoh g 24 g
A4 AT W 2= E 2% S4e]gg).

Table 2. Results of immunohistochemical stain for p53 protein

ps3
Total case no. Positve rate(%)
(+) (++) (+++)

Simple hyperplasia 5 0 0 0 0%
Atypical hyperplasia 15 3 0 0 20%
Endometrial carcinoma 18 7 3 1 6l.1%
grade [ h] 2 i {r 40%
ir L i 2 i 63%

i 5 2 ! i S0 %

(+); positive less than 25% of tumor cells
[+ + ). positive in 25-T5% of tumor cells
(+ + +); positive over than 75% of tumor cells
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PCRofl 2]shed #3329 DNA T2 2
aparose gelell A ol w(Fip, 3) S8CPR 244
Sz 3E3el] aoksmn Ay ek debe 18
(27 8% 10| 4] DNA  4#] 5] o]zl ko]
p33 HHals] Sddvelvh Enxdol o P33

tn N3 AR

Fig. 1. Overexpression of p33 pro-
tein in atypical complex endome-
trial hyvperplasia,

(A) H & T «iain (B): hoimanohisto-
chemival slain meveals focal no
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Fig. 2. Owemoxprossion of phi
protemn in cndometrial adenocar-
vinma, grade 111
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clear staining in et of e mer
cells] - 40,

cxem 591 1], exon Aol l[(Fig. 4) r&|al exon Ral
wlfig S)gvh 27547 gahie] wag oy
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=8 2035, 0% 2 EHEr G595 Felie)
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15 % 17 18

Fig. 3. Amplification of exon 6 of pS3 gene by polymerase chain reaction. Electrophoresis in 2% agarose gel shows positive
bands in 126 base pairs. *M; DNA molecular weight size marker.

3 6 B 9 121315 16 Table 3. Mutation of p53 gene in endometrial carcinomas
Case  Histologic  Overexpression Mutaion
na, arade of pi3 site

A I +
m' ’ 3 I + +, exon 8
- 4 11 .
5 11 } +, exon 8§
- _x o . & I + +
A 8 I - —
10 11 + +, exon 5
11 11 i , exon 8
12 I +
13 I + + + +, exon 6
Fig. 4. PCR-S5CP analysis of exon 6 of p33 gene. Case 15 111 t

number 13 shows a mobility shift band{arrow).

=] p53 chulle] Pulse] Mgl Mo s &)
3. p53 Chejo| DRt D} ps3 SEX So0|Q | p53 shle] Fphubse] Hhats]Ee 2 #els

% e}
o APEEHA|
ps3 chulo] sheldw]gied (1ele] AF =t Hgl i &t
F5 FdHe|7l #elsl < Sell45.5%)% el o5
o] p53 chwle] Wizl el ofokd] 4ei|8} zhokd | QA qhFol g} Fla WHA fBe] i)

al g FAHALe] Folwlo|e) ps3 ohufe] b AHE G 2 F ps3 FekedA| FAAF2] wWoell= kol
= agide] glglen) Ealulolr} i AgE wb A 4% §UVE oel Arle) Fola wal
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ND S5 6 10 11 13 14 18

-
Fig. 5. PCR-SSCP analysis of exon 8 of p53 gene. Case

number 5 and 11 show mobility shift bands(arrows), *ND;
non-denaturation sample.
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