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A Comparative Study of Immunohistochemistry and PCR-SSCP for Detection of
p33 Mutation In Gastric Carcinoma

Jong Seon Kim, Jae Hyuk Lee, Min Cheol Lee, Chang Soo Park, and Sang Woo Juhung

Department of Pathology, Chonnam University Medical School, Kwangiu 501-190, Korea

Mutation of the p53 tumor-suppressor gene in exons 4 through 9 was examined in 34 cases of primary advanced gastric
cancer using PCR-SSCP (polymerase chain reaction-single strand conformation polymorphism) and the res sits were
compared with p33 protein expression as determined by immunohistochemistry (THC) using a monoclonal anti-
body(DO-1). p53 protein detected by IHC was observed in 14 cases (41.2%) and genotypic mutation detected by
PCR-SSCPF in exons 49 was observed in 13 cases (38.2%) One case showed an aberrant band on PCR-SSCP both
in Exon 7 and Exon §/9. p53 alieration detected by either IHC or PCR-S5CP was observed in 19 cases (55.9%), but
only 8 cases (23.5%) showed both p33 mutation and protein expression. We also tried to obtain the correlation between
relative intensity of the shifted bands on PCR-S5CP and percentage of positive cells by IHC, but a significant correlation
wias not seen between relative intensity of shifted bands on PCR-S8CP and positve cell ratio. A discrepancy between
p33 protein expression and p53 mutation is observed in primary gastric carcinomas. The reason for this discrepancy
are not apparent. However, examination of gastric carcinomas for mutations in other exons may identify a better
correlation with protein overexpression, The results obtained in this study suggest that the negative reaction for p53

immunohistochemisiry may not necessarily mean no genetic alteration of the p53 locus. (Korean J Pathol 1998: 32:
21~ 28)

Key Words: p33, PCR-S5CP, Immunchistochemistry, Gastric carcinoma
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olof] M} 34alle] b4 A TS Yo
2wz ey ool 9% pswAEF polyme-
rase chain reaction-single strand conformation polymor-
phism (PCR-SSCP)ol] 2|2l 745l FHA=2] =o
Hie] eb & dlaeta ¢ ke U eS Yol B

szl #gich
Az 3 &Y

19961 176 12974 Hdoieha Welay gl4
o owe|ehs s A fidgre s A o g
ehal Eefz| o] E-defrh A e S didez 3t
Gt

1. pS30Y| CHEt HAEEEEE Y

10% 34 23 Twel 4% & A2 A%
ahatal EolfeE 3 pm S E v sted Probe-On &2}
o] = (FisherBiotech)ol] F2kA)# A=A7] -2 7] 40
gt sich of 415 Probe-On Sele| 25 e} 417
= capillary gap action?] Ha]E o] 8sle] Auts
Microprobe Immuno/DNA =4-47] (Biomeda)s |83}
el sieha Aze] ¥atE Selelmi ¢ el
$4RHE A 2200|223 4 YEF Ix
automation buffer (Biomeda)ol] 35-7F H-x)a]#Hcl Ix
automation buffers A A 3E 3 p53 FAHAF Az 3k
shAl - 23] (DO-1, Santa Cruz)s 15025 2] 43}
of 2087 $24|70 ¥ stpelow A o2
G 2 biotine] $2E anti-mouse 1gG5 o] #-3le] 10
Hab Hxjalgl & sbaio g A2l ar avidin-alkaline
phosphatase«i] 105-7% 2F8 4] #Hch. Alkaline phosphatase
o] bl slz=olo 2 45 §F X Fast Red TR saltZ
ol detglon vl ez = 45 Alsulgich
Fora|£e] Mol FT]o] B LAY BH o
2 #BAsleel. g9 A apAgel gl B v
45°CE sblon] FAMNETES LxbehA] o4l ahA &
Halg 3247 ol foigieh

2. matEl ZoRaloA DNAS| & o H

FTofaofl 4] EekaEr} oyl Hel sl ¥ vl

=
L= LI

SR A F AR, AL idEliatg)
A AgEsE AHRslddoh contaminations]] 2]
A2 emx2 emx 10 pmE 2-32-2 Al 1.5 ml
ependorf tubee]] ©eke}l. xylenedt 100% alcohol2 €ls)
ahala} El e 77 23] ANE ApES)
(SpeedVac, SAVANT)E Zhed alcohol2 2hals] A #)4)
ik, =3 2394 (4 U Proteinase K, 10 mM Tris, 400
mM NaCl, 2 mM EDTA, pH 82) 400 w2 Ho}3 &
ZZe| o =5 w7tA] 2|4 54°CE shaking incu-
bation®}& o}, 11057 2] Saturated NaClE- & 7lsfed 5
274 AeA 253, 255882 100% alcoholEF Wit
=46 EE F 14000 g2 1555k szl 3
HE2 75% aleohol 2 ¥ slglch o] JAEE A
THZ7| (SpeedVac, SAVANT)Z 1 & 50 wl2] T,E,
el Fof PCRYFZof o] E3}qict

e o

3. Polymerase Chain Reaction (PCR)

p33 FTulgle|z o2 exon 5—8efl4] whaidhcia
greda] glizell,” 1 edjtell 4] exon 5 ol 4] exon 9 7}
= EZ3H exon 4 (codon 34— 125), exon 5—6 (codon
126—-224), exon 7 {codon 225-261), exon 8-—9
(codon 262~331)F Wred] FES S5 gkx|gle
™ (Fig. 1), 483 primer2| 7| Hd2 ofg3 o
(Table 1). 0.5 ml eppendorf tubeei] 50 pl2] PCRYFES &
gt [1x PCR reaction buffer(10 mM Tris-HCI, pH 8.8
at 23°C, 1.5 mM MgCly, 50 mM KCl, 0.1% Triton
X-100), 7+ primer (Sh=rH g Eelt4) 10 pmole,

Codons 15-24 25-33 34-125 1?&-1&.'5?4“ 255261 ]‘El-ﬂhga.1 332367 380893
Exons 2 3 4 5 B 7 B9 10 M
A B C D
| 1 [ [ ]

293bp 10Bbp  139bp 330bp

Fig. 1. Regions of the p53 gene subjected 10 PCR-55CP
analysis. The four fragments carrying the region of the p53
gene corresponding o exons 4 to 9 and amplified by the PCR
are shown by honzontal bar with their nucleotide lengths.

Table 1. The oligonucleotide primers used to amplicate the Exon 4-9 of p53 gene in PCR(5'-3")

Exon Upstream Downstream
4 ATC-TAC-AGT-CCC-CCT-TGC-CG GCA-ACT-GAC-CGT-GCA-AGT-CA
Si6 TTC-CTC-TTC-CTG-CAG-TAC-TC AGT-TGC-AAA-CCA-GAC-CTC-AG
7 GTG-TTG-CCT-CCT-AGG-TTG-GC CAA-GTG-GCT-CCT-GAC-CTG-GA

B4 CCT-ATC-CTG-AGT-AGT-GGT-AT

CCA-AGA-CTT-AGT-ACC-TGA-AG

— e et
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Fig. 2. Compurison of p53 immunohistechemical staiming and the PCR-S5CP paterns. [lach panel shows pdG
tmunuhistochemstry und the commesponding PCR-SSCT exparimeant parformed on DNA exracted Trom o serial
seiclion (a) Sumole 18 stained with DO-1 showing over H)% positive cells; the miaredywild-fype sequence ratio
wis less than [O%. (b)) Sample 29 sained with DO-1 revealing 10°% posiove cells, whereas the mutated)wild-oype
niwilo wis SO, (v) Sample 4 stmned wich 1021 revealing Tess than 3% posiiive cells, whersas the ratio was 75-83% .
(d) Sample 17 showing no immoancksachivity with H-1, wherease motant bepe boands woere chserved,
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dNTPs 50 pM, template DNA 3 pl, DNA Polvmerase
(DynaZyme, Finnzymes OY) 1U, a-"P dCTP (NEN)
0.1 1Cil UFEE mineral oil $HM2S #rbuiedc),

PCR-Z Perkin-Elmer 480 §# 2} ZZ7) 2 o] fal4
=R dﬂnalumtltm 94°C 1%, annealing A 'C 1%
(A=58"C in Exon 5/6 and Exon 89, A=64"C in Exon4
and Exon 7), extension 72°C 25-2] 4h-2-5 353 Hh&3]
ook FZF AR 15 S 2% agarose gel Aol FH e
Ested 7okl spube] band} Lbebd] SSCPHEES- o
= F*Hslsich

4. Single Strand Conformation Polymorphism
(S5CP)

S5CP2 #H12] = denaturation®] ® 3 7}ehe] strand &
Ake| coolingA| Zi-mwl AEAe] gl e Felrt
7] Ela 22b7 2 gAsA sleg o] ujwA =
A} pgl}racrlyami:k gelel  # 7|l 53lo]  single
strand S 45)= el

2 uiel PCH{}EE SSCP loading dye (95% forma-
mide, 20 mM EDTA, 0.05% xylene cyanol, 0.05%
bromophenol blue) 18 plgl Egetsich 95°Ceoll4 3%
7F denaturationzh & afwha] oS¢ ol single strand
& conformationS S-A1EA1E of2-, 0.35 mm =20 cm
« 40 cm =72 b]¥l4] polyacrylamide gelof]A] 4744
A (30W)e i #7)e% (Poker-Face 11, HOEFER)&
shgieh. A7 e o] Tl 60°Coll 3E7 gel & A=A
7l % (DrygelSr, HOEFER), —70°Cell4 autoradiogra-
phy #}9ich.

SSCP2| 32 =}t ghate| =Ze]| ghEo] ¥ bandE
wild®) dzFez A4 A4 Hetzzoe] vhEo
bande} A= vlas) A, v]A 4= oz HolH band7} 3]
S E ps3 FHAL @l exonel Wol7l AE HeE
sfa ekl e g sl

= I}
p33ell digt W z=aRE GAanidlA AN
E a2 140 (41.2%)0l4 Trao] =gl oo, okAlul

Tahle 3. Correlation of p33 immunoreactivity detected by
IHC and genotypic mutation of p53 by PCR-55CP

- - )
Immunnhmcf:h&mls ry PCR-55CF Total
of p33 + -
Positive B 6 14
Megative 3 15 20
Total 13 21 34

AE+ 9 491 - 912) p53 H4 whye] W]z 25

22 el AT v gL A SuAE] 5% vl

ol 4] 50% 7hA cekstA| Jelybon (Fig. 2) obAdule
o] gazle s efikbe& HelFle e FekbE
Yolg 777 EI%*P%L%EF- 5 PCR-SSCPHoil A4 <k

Adb-2 130]] (38.2%)0l| 4] A %o, SSCP= 6%
Acylamide, 90 mM Tris-Bolate pH 8.3, 4 mM EDTA, 5%
glycerol®] A2 2 4-gof|A] A 7}k 2 Ao
5 o184 9gleh (Table 2). WA 28b2] Aol

Exon 4 Exon 56

R

3T 3N 16T 16N

Exon7

8™ ™

- e .-
AT 4N 17T 17N

=i
-5

- -
13T 13N 24T 24N
Exon 8/9

e

‘..._ -
18T 18N 29T 29N

Fig. 3. 55CPF analysis of exon 4—9 of the p53 gene. DNA
from normal (N} and tumorous (T) tissue of advanced gastnc
cancer patients were analyzed by S5CP. Samples were scored
positive( d) for mutations when bands different from the
normal control (N) were detectable,

Table 4. Location of 13 genetic alterations of p33 locus
detected by PCR-55CP in primary gastric carci-

noma
Immunohistochemistry
Total
PCR-SSCP Positive 14 Negative 20 (34)
(41.2%) (58.8%)
Exon 4 2 0 2
Exon 5/6 2 0 2
Exon 7 2 3 3
Exon 8/9 3 2 5
Total "B/ 14 520 13034
(37.1%) (25.0%) (38.2%)

" One case showes an abberant band on SSCP both in Exon

7 & Exon 89
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A ekAdel 14¢)5 8a] (57.1%)7F PCR-SSCPei| 4] a4
olglal, vpea] 6ell (429%)= SA4e]glon, w23
et alaqnld 549 206F 5¢l (25.0%)% PCR-
SSCPoll4] <kAdo|gcHTable 3). 9F why7he] 2] &
(04 I SANS 67.6% (23/34)2lt). PCR-SSCP of
Adal 14¢]2] exon™ EEE exonde]] 4] 26|, exon 5/69]
A} 24, cion Tell A 5], exon 8/9¢)|4] Sellgd oo exan
72} exongf9o]]4 =)ol He]Xl bandE IAE 4 ¢li=
45-7} 1l¢dch (Table 4, Fig. 3).

PCR-SSCPoll 2] ckalel  (3e]lel4], we]=] band2)
density2} A4 band2] Al E el density vheki o,
o] W =318k QA4 A FYHEFT A4
Fo| vl g d3HY e gzl (Fig. 2, Table 5).

L =

op Al b2 1 Fh2 wbghe] wiitell HlEA de
FEHE A mRbAT Wy chlle] He= i)zl A
of# FokdlE o] FHe] ofFolxa ujely wioz
FHapErEel Filell o 7hAlE Al S gl e
p33 s HAbe] Wels A7 91EF W=t ey
Rhid el o]l Fojalng, gxjalAlE yhEe|
FEO T4 9 A gL BE Adeeh 23 Fulz)
B2l xelel] wpeh 3 Felle] ghFeolvelE dabE
vprp Ayprb chedsied f19be] Aol Haiabel| ufa)
4% ~ 64 %A Hoarxle] glr) Hoedqtel] ]y 41.2%¢]
2] psighefo] wb#l E|¢] 7 PCR-SSCPel] 2] &t §# A}
ol 382% % ghifA Sl 3HE we] Hlks} o
=aeh eolsr A=A dideRr @ gdls =4
A dde] al& = adaih 2 AYell4] = H&E ¢
Hog #Halsl Qlf=zAS ol dsiglonz, o HEo
© ARt primerg 24 HA7EE 3 SSCPe] wIgHEz)
2 AHES] exon 49 o8] 8] AazellA] fAH2} W
ol7b WelE 7heA s opdE pSishae] Ff-efl uwh
oh Weolxl ghella} iR o e faAg FE|Z £91Y
of HEFdE Hor 55k

IHCH b PCR-SSCP2} 1A &(4 e 542
67.6%(23/30)5 Lims""9] 73.0%Echs Jehe) pro
ol Qr2Aol A ps3el that & e Ax gL
59.5% ~80% ol Eatsiel e’ T Lelagl= alevt
Al ol g Eaixle] Helell dalA = 7 izt
of qiztd Aol . AnjsiAnt, Hal7hA #al
& gloo zhe] uhdell i3t HHH & B}
the o] Hastola sl

AAAL] Folde]F et Lk W <ribo-
unclease  cleavage (RNAase cleavage), Carbodiimide
modification (CDI), Chemical cleavage of mismach
(CCM), Single-strand conformation polymorphism (SSCP),
Heteroduplex analysis (HET), Denaturing gradient-gel
electrophoresis (DGGE)> & SSCP= 3hrjcto g ul4y

Table 5. p53 cxpression in 14 cases of gastric cancer
detected by immunohistochemisiry and compari-
son with S3CP analysis

Sample PCR-S8CP analysis  Immunchistochemistry
No. Exon Intensity” analysis”
1 4 + < 10%

2 4 + 20%
3 56 + + + 43%
4 5/6 -+ -+ < 5%
5 7 +++ + <5%
f 7 + + + <3%
89 + + < 5%

7 89 + 40%
8 Blo + + + 105
9 - — S0%
10 — - 30%
11 - - 25%
12 - — 20%
13 - - 20%
14 - — 10%

"Percentage of cells stained with the MAb 1801,
"Relative intensity of the shifted bands.
+, <23% ++, <3%: + 44+, <R 4+ A+, ZT%

H DNAZE ol 53 dedld =74l 553 24
TE2F HA4ske vwAdzAse Ar|dTes Mz

el Frefidficked $3b s 732 glen], 5% o8
el wa] A¥e] Tz dodake] Hygzze] 4
o single-base alternatione] 10% o]&}2] 4] 3Lol|ut £l
sttt e ghele] 7l5ste] el o] B8 3w gl

SSCPe] wlgH4) & PCR Z4HEe] 7le]ol] ulel, primer2]
Frell whel, relat PCR O AHZW 2] 7] tAlef] ole)
gk o= 9ok wadl ssCP Aga) sl E
 BE 27 Sl ode{rla] WElelals ariel
e B Al e PCRAE DA ZLE gelo] A
Toluh HrlddE 2ol wle} ps3 Az Helg] wie
boAMR gglon 7lak F2 HiliE 6% Acrylamide,
0.5x TBE, 5% glycerol, 4F-2&lof]l 4] «doj @} (Table 2).
o= SSCP gk uied =2 3leha] of ubg A8 = 7o
abE Akl chekd &= gloof Zglzjel §SCP2| =
o] gl& 7 8lal PCRAR=2] 47| 4] el ufa} 2 5=
o AR d=2d= AE eka] gl

woA¥ el A ps3el dfE THC| A e o Azl 4
o] wv]&3 PCR-SSCP4 wo|sl band2] At el den-
sityehi= A2 gk o] #glc) (Table 5, Fig. 2). o],
B el 4] SSCPA #e] =l band2] Abo)= el 2alr|
7} wolxl DNA2| 4=l obs} ve|ghel = Hongs"
i} Jacquemiers 2] ¢3S mea] B, THCA okAl
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Eqidlo] S 74 R Quta WY 4 glew] ulHsbA
£ HC SAuHSo] EalHlols} gk B 4 §1e-2

Al Abstal o}

Tiemanns"2} InoueS™ 2 Fek AT =0 virusD 7}
AAA A48 p3de] "}@ﬁl'ﬂr_ 722 T o
AN ALY pside] W uhfeor HERHE
¥o] F9lc} Reich5& }-“nbxﬂiff‘”ﬂ*] o414 ps3chul
o] WA= = H5E ﬂi’:ﬂ’ﬂﬁﬂ-m e =2 3E A
Aol A A LR LERG 7 SellA] FAHA o] el
5 elabgich™™ Mo Fr)el Balabdlel wel of
’*“‘H Hi He|d] chilg] )] dhekef] 2lo]r) glE ¢
grhe 2% glck™ o]4te] 7S psie] GHH )
Fago] thesl ol Welzxshebn w3} PCR-
SSCP2| E4x & 2wjA7= A5 & + 9ot 9
Al ps3z] &l il @2 el A thEs] THCAHE
R i Hel] KEobe A Ab el dfdk B
Z# o7} s o]of & Hog ARE g}

B =

Lurg A4 919k 34clle] shetal EvjalE oo
2 HAzZ A S Z4 psicky) W PCR-
SSCPE o &3 A Aol A2 psigainio] S 22k
g Aa ot 22 4 “1== % glch

. IHCW e & 7]45%] pS3chul wle 8.2 4].2% (14/34)
o, PCR-SSCPe| 4= 38.2% (13/30 %)

2. THC skAl ol 14e]|<5, 57.1% (8/14)7} PCR-SSCPel
A kel 3 429% (6/14)= SAeo|slen THC 249
200d] 5 25.0% (5/20)= PCR-S5CPo|| 4] ek o g = )
Hake]l X E3 67.6% (23/34)0]] ),

3. PCR-SSCP ¢k4del 144|2] Exon HE= Exon 4
ofl 4] 2¢], Exon 5/6¢l|4] 24|, Exon 74 5¢i], Exon 8/9
oAl 4] el e, Exon 72} Exon 8§/9¢]l 4] E4e #e|%]
band7} $}EE= A5 o)

4. Hel=l band2l 4 band2] AciE el densityg}
IHCY Faf | 3E5 S+ A Ee] v]gAe]ell= 4314 e]
Helrt.

Q'IJ'J-&_I M:l_ﬁ_ 'ﬂ ;I-J

L

el S)gholl A IHC'*:J &4

HhgE Helw AEUARE &Hl L i | B
Fqltlo] & 7pA| s Qlebatis vhE o= glov] nlxrla]
2 IHC G4 bg-o] Eado]) ﬂi# uhek ﬁi—--*
A Abakel ev], psae] el ofgl e o -‘%c-ﬂﬂf ghs
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