HatlmstaglXl - M61H M4
Vol. 61, No. 4, October, 2001

3 gaFr =2 E O
S ME FTY X MO HIE
MIB—1 Index H|ul
Tejthstm ooy Et o opstm Al 'wig|EtmAl
Digi7| - RMZ' - AL . X019 - HAMOl - Wi

Correlation between p53 and MIB1 Index Ex-
pression of Primary Tumor and Metastatic
Lymph Node in Breast Cancer

Youn Ki Min, M.D., Seong Jin Cho, M.D.", Nam Ryeol
Kim, M.D., Min Young Cho, M.D., Suk In Jung, MD.,
Jeoung Won Bae, M.D., Nam Hee Won, M.D.", Sung Ock
Suh, M.D., Young Chul Kim, M.D., Bum Whan Koo, M.D.
and Cheung Wung Whang, M.D.

Purpose: This study was designed to elucidate the biology
of cancer metastasis and differences in the biologic status
between primary tumors and metastatic lymph nodes of
invasive breast cancer by comparing the well known prog-
nostic factors p53 gene mutation, p53 protein expression and
the MIB-1 index. An additional goal was to investigate the
p53 mutational pattern of breast cancer patients.

Methods: We used the PCR-SSCP method to detect p53
gene mutation and immunohistochemical staining to establish
p53 protein expression and the MIB-1 labelling index in 25
primary tumors and metastatic lymph nodes from breast
cancer patients. We then made a comparison the between
primary tumors and the metastatic lymph nodes.

Results: The results indicated a correlation between histolo-
gic grade and p53 gene mutation as well as p53 protein
expression, but showed no correlation to MIB-1 labelling
index. The concordance rates of pb3 gene mutation and
p53 protein expression between the primary tumors and
metastatic lymph nodes were 72% and 100%, respectively.
Three cases showed a different mutated exon number
between the primary tumors and the metastatic lymph
nodes. Some cases showed p53 gene mutation only in the
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primary tumors, but while other cases only in the metastatic
lymph nodes. The MIB-1 labelling index increased with tumor
grade. The p53 altered group show a higher mean MIB-1
index than the non altered group's in both the primary tumors
and metastatic lymph nodes.

Conclusion: p53 gene mutation is not consistent with p53
protein expression and there are some differences in p53
gene mutation between primary tumors and metastatic lym-
ph nodes in breast cancer. Therefore, metastatic tumor have
different characteristics from those of primary tumors. In
breast cancer, metastasis is regulated not only by an up-
regulating mechanism but also by a down-regulating mecha-
nism. (J Korean Surg Soc 2001;61:364-372)

Key Words: Breast cancer, pb3 gene mutation, p53 protein
expression, MIB-1 index
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o 1178¢] exono 2 A= o] glom(3) gl p2l,
cde 59 FQ3t AEFY] 2AARASY AHLslo] n|AA
AZES GUS F71olA AZE e AAAA E4% DNA
£ 5AIAU AEAE Apoptosis) & FHEAI7] =L (4-7)
o] FAA}ellA] wlo|7} ksl A4 ps3FAAte] 7]l
vl ZA4stg oz %‘—%H““Oﬂ 7lofgeka geiA 9l

t}.(8-10) o= 7<‘]Z]— Ho]+= 11709] exonZ 118 codond}
309 codon A}o], exon 50l|4] 8 Alold|A] FE dojut
th(11,12) §H<od l U] A & o]#3E p53 [FHA}F Wo|=

TFEAl QoA T AEE & Ao A7EH f
Hlotol| 21 o] p53 §-A A} wio] B thul wkE okAlke)] a)o]
£ A7 olfolAn ot 2 Ashe Qi 4ol
13,14) AAEL B A4 p53 gkl o3l &
AE o] &3 w oﬂ ] 225} 8k vl 9} PCR-SSCP H-#}4
Z W& o] &3 p53-FAR WHolE GHkeke] |k
Aol el YZAY FzFold B0 AE
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& AH spekdlel Eojstal 4~5
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(2) p53 Bt I MIBI index0f CHE MAXX 55N o
MBS "ok U FF 5l oNe} f=A ] syl Tz
A& 5~6um FAE AP vkEo] 3k A& hemato-
xylin-eosin A& sto] FAAELE dleta, b o A

L 59°C B27]ollA] 6087 X2l % 100% xyleneo & 5

Bz e shebelskslan, 100%, 95%, 75% ole-& & 7H7t 3
B2 M0 Aol ¥ FRFE YRAY T, L

30% 449%’?*5:-’?3 I5E7F Z&A7 F 2495 o]
£-3}0o] #+= phosphate buffered saline (PBS)el] 5571 =] g
F 4°Co] PBSoll thA] 587F Azlsldch. HIA peroxi-
dase®] &F& AABL7] 913 3% HAstriL Fol ¥
thAl PBSell 10E7F Al ¥ A" A4 A4 EH
(Zymed, USA) & S¥slo] v Eold ZA3g JAlsl,
1:1000 2 343 < F242] p53 12} 84 (monoclonal
mouse anti-human immunoglobulin, DO-7, Novocastra, Eng-
land) & A-ollA 2417k v-g- AJ7] 3 PBSHOE A3
t}. 2x}8}A]Ql biotinylated link antibody (LSAB kit, DAKO,
USA)$} 2057k uk-2-2]7] & PBSol| A& 3kt}. streptoavidin
(Zymed, USA)¥} peroxidase7} ZAt=l £-Hol] 3057} -2
A 71}k, o)X ubAHL-2-L diaminobenzidine & & HFA A 71
t}S Meyer’s hematoxylin® 2 tJzqAH & T2 Eo
AFste] Aol ZA=A7] 3 BYaiek. 4 whg-e
HRL 2ARES o s PHsle] =F9 F
ARl A Foke] do] Xt Ao g AME]= Ao A
Al FFAE Hall 0~5%<2 B-+-F 24 (—), 5~25%F
1+, 25~50%% 2+, 50% o]&& 3+F 39l th(Fig. 1A).

et AR e Al 2 9y, $4 e
Fisiglon] alel AEol WE FEE oA skl

MIBI indexis sh2b) Eof 228 4 um 72 93
Z] saline ¥ poly-L-lysine] # 2|5l slidedl] glo] £4ko
SR & ek SRR AL H 3% s
A2 SE7F At} ob2 10 mM citrate bufferol] Y+
2} 750 W microwaveol] 55 18] 3 trypsinol] 55 ] X8} 3
phosphate buffered saline (PBS) §-Ho & A|X3 5 A4
A BHoE 2087 vEAIF e of7]e 150 3] AR
MIB1 ©t ZZ34(DACO™ Denmark)® 3057+ HF-S A7
t}. WAL diaminobenzidine-& AF-8-3}91 3L hematoxylin® &
iz AAsieich = 10719 g AlokellA] AA|
SAZEol 3k FAE A vlEe FANNoH H

& labeling indexZ ZAA s} c}(Fig. 1B).

(3) PCR-SSCP H0f o|st p53 F& X}l exon 5, 6, 7, 80|
Cist #Hole HE

O LEZZ0M DNA F£5; 87z v eyl Zof
z2g v A7 & Agste] 10 pm FAE 2709 =7

=

AH & Fe]slod 1.5 ml Eppendorf tubeol] @it} ojuf] A]
2579 43 24g PA Sla) 27 Aol A8l
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Fig. 1. The immunohistochemical stain of p53 protein shows diffuse strong positive reaction in the nuclei of metastatic infiltrating ductal
carcinoma (1A), and focal positive MIB-1 immunoreactivity is noted in the primary infiltrating ductal carcinoma, grade I (1B).

Table 1. p53 primer sequence

Exon Sense Antisense Product size (bp)
5 5’-ATC-TAC-AGT-CCC-CCT-TGC-CG-3’ 5’-GCA-ACT-GAC-CGT-GCA-AGT-CA-3’ 293
6 5’-TTC-CTC-TTC-CTG-CAG-TAC-TC-3’ 5’-AGT-TGC-AAA-CCA-GAC-CTC-AG-3’ 408
7 5’-GTG-TTG-CCT-CCT-AGG-TTG-GC-3’ 5’-CAA-GTG-GCT-CCT-GAC-CTG-GA-3’ 139
8 5’-CCT-ATC-CTG-AGT-AGT-GGT-AT-3’ 5’-CCA-AGA-CTT-AGT-ACC-TGA-AG-3’ 330

L7 B ARE AR F aykneo® %ol Sigten]
71eF g AloF gl 7|FEY 138 e £5Ee] AL
Atk ol & I =2F 5 xyleneo g 23] @ shelylsta
0.5 ml absolute ethanolZ pellet-S 23] A8k & 2~301-%
] acetoneg 7F3k vhg 58°CellA] 15E7F WAekqict 2
z3 A ZE 1ml9 digestion buffer (100 mM NaCl, 25 mM
EDTA, 10 mM Tris-Cl, pH 8.0, 0.5% SDS)oll Y3 pro-
teinase K 8420 mg/ml) 5 15 Yol A gls}ict. DNA &
2] & 93} proteinase K= Boehringer Mannheim & 2 K&
Qls}9d o, water saturated phenolS Sigmaoll 4 33193
oh gehgl EefzAQl S5 54°CollA] s 53k A
A 279 AL SECOIA 67417 pobirol AEE §
A 71 A B AIF T o] T 500 plE A FE
713 o] 7)ol EY H3]9] phenol/chloroform (1 : NE Y
3 FEYt A3 DNAGAS A& wj7bA] o] Aq)E
A4 v-Egc) 50 «12] 3.5 M sodium acetate?} 1 mlQ]
100% ethanol& Wil —20°Col|A] 3057} BEX|3k 3 14,000
pm 4°CE 3057 94 Eelsle] DNAE HAA At
DNAE 1 mle] 70% ethanol® <A3F % Speed-Vac
Concentrator 2 71 ZA]Zt}. DNA pellet-& Z5H< 200 ul&2
Fo|a 4°Coll Hpsloict oA pelletF el 2 dojRl
DNAE ol 43| Fod A 335347 (spectrophoto-

kD

meter)Z DNAS] 52 243 oS PCRWISo] Aot
et

@ Polymerase Chain Reaction (PCR)

A1) Primers: PCR-2 3l=-AF o 2 HE] 913l Premix-
topg o] &3}o] =38} 2L, DNA integrity 27 & (internal
amplification control)©. 24 human / -globin specific pri-
mer (3F= AF)E A&k, PCRoY| o] &3 primer %3 7] 4]
4> Table 13} ZEow ZFaAFoll oslo] A3t
(Table 1). Agarose gel Z7]¢-5o]1} polyacrylamide gel %
714 %o Ag% agarose, polyacrylamide, N,N'-bisacry-
lamide, tris-base, ammonium persulfate, TEMEN, EDTA, bo-
ric acid, polyacrylamide gel®] stainingel] ©o]-&= silver
nitrate, sodium carbonate, ethanol, nitric acid, acetic acid+=
Sigma Chemical Co.ZXE] FslAL 19} 72 579
Aoke Aguisi

L) Polymerase chain reactionitt{: wF-2-ofl Fak& A5
o 25 ul& )4l reaction buffer (10 mM Tris-HCI, pH 8.3,
50 mM KCl, 1.5 mM MgCl,, 0.001% gelatin), 2}Z} 20 xM
# o] dATP, dCTP, dGTP, dTTP (Boehringer Mannheim,
Germany), primer, template DNAQ Taq DNA polymerase
(Promega, USA)9} S8 @& £3}3}3, PCRE pre-
mixed §-Mol] 22 ol|A Ee|gF DNA 200 ng} forward G
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reverse primer 2z 50 pmole-& % 3, mineral oil & HF-S-oB-&-
He % o] X9 7+ WA o F denaturation, annea- A 1}
ling, extension-g A3}l automatic thermal cycler (Takara) 1) QlEN x|
ol 4] PCRE F3¥s]9it}. Exon 82 73-9-+= annealing &%
2 5CE S A olsldlt 9% 2 xdoz PRE  AFol Eih BAhe 25 BE 184 ALl
Festgleh. PCRAHES] YRS Holo] 12% agarose geloll I EF HglA Hol& W3l ghabEoleh. F4e
Al 3087 A 7] 4 E(electrophoresis)s}-3Z 0.5 g/ml ethidium A7)+ HA 1.6 cmollA4] 10 cm Ao|low, 2 cm m[RFQ]
bromide-&-<Hol] o3 Ms}o] ultra-violet lights}-o] 4] DNAZZ 7397} 44ll, 2 cm o] A 5 cm v o|7} 174]], 5 cm o] 4+
oJBZ stoldt thS polaroid® Zedelo] AT Wrlm o] 4eflo]girh Bloom & Richardson S-oll whE =7 ehA

SSCPE 808} 7]|7kA] —20°Col] H.a}9d k.
® Single Strand DNA Conformation Polymorphism
(SSCP); 15 p12] PCR AbEol| denaturing solution (95% for-
mamide, 0.05% bromophenol blue) 15 ;A—E— di 2= 54
A 3R 3 G A8 A%l &, 12.5% polyacry-
lamide gel (15 cm X 15 c¢m < 0.75 mm)°ﬂ loads}aL 200 VE
16X 7F A% A7|9%E sgc) A7 To] B = o}e
I 7+ ko g oMyt GelS 10% ethanolol] 5E-7F
G7HF & 1% nitric acidol] 387F @7} F9ic)

0.012 M silver nitrate €0l 2087 Y10] 31 =5
T2 Mo]F X 0.28 M sodium carbonate, 0.019% formal-
dehyde £-Ho 2 HFHAZ ) DNA band7} 2 A3k Z&l7]
2 QA5 10% acetic acidZ 1087y ZARX| 7|1 ZF5
2 AL 2 cellophane & & gele WA Hbslgich A4
QleflA] 2|3k DNAZHE ol PCR BAEE 7ol A7)
st A EE 2 A vlasle] ps3 {7
Edo] o 5 &sgivh(Fig. 2).

@ X2 U EHSH BM: Qul Zoka}l oHe)l Bl= A A
o] Z¢ko] p53 whul ukel p53 A A} Blo] B DNA w54
o] A Wel =2 dlelztete] AL
SPSS/PC+ EZ1#g o]fslo] chi-square testZ 7143}

9o MIBI labeling Index?] ¥ #37ke] B|iZ+ Student’s
t-test 2 B8P L FoF=L p-value 0.05 o]&}<l

Sold Aoz Aot

A%

E

Fig. 2. SSCP analysis of exon 5 and exon 7 of p53 gene, Mobility
shift is observed (arrow).

poEE

2) g4t Bkt ®Oo| BlZHO| ps3
p53 CHEY BFS{O| H|m(Table 2)

L IL I S5e] 247t 11, 10, 4eflo] gt

A Hol A

p53 FAAFS] exon 5, 6, 7, 80149 &
A Zdoll A F 1001(40%) N A %A
7ol %]—ijf—i ]1" 801](32%)01]*1 °“4°]9i‘ﬂr
. EEé“} Ak
HZAA F4Y ol 4edlo]gl
A Fogoll A g4lolglon} Mol YZAGA o
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p53 gk
Helow,
9

S
=
o)

5‘—“011%% p53 vﬁx}ﬁdol %A o]
. HH 2
kAol o

%

254 = 1249](48%) N A
oA 1264](48%) 2 ZH-& A
oy} o] ZZA Q] p53 thul
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P et
= ol

U e
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=

3) g ZYo| ZYST0 W2 psI
p53 CHl HES{ MIB-1 Labelling X|<

#XX}F #Hol Y
QkAk(Table 3)

p33 A Wole it T S L IL III°1 ol el 4]
27k 18%, 40%, 100%2] Wo|&& Hol £ & 0] =g
T5 okA wo|go| =A| velyk} ps3 \:].HH
36%, 40%, 100%2 A & 553 F23t %"

e A tHp <0.05). 7 MIB-1 labelling index+

l:l

oy r:i rlo

Table 2. Comparison of p33 gene mutation and p33 protein ex-
pression between primary tumor and metastatic node

Primary tumor Metastatic node

Positive 6 (24%)

Positive 10 (40
ositive (40%) Negative 4 (16%)

p53 gene mutation
Positive 2 (8%)

Negative 15 (60%) Negative 13 (52%)

Positive 12 (48%)  Positive 12 (48%)

p53 protein expression

Negative 13 (52%) Negative 13 (52%)
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= I, 1, mQl oA Z+z 33.70+11.25, 47.52+13.73,
5847118588 F4Twol TeTF =4 veHoy &
AR o Z F23F Aol ofY A tHp>0.05).

4) PCR-SSCP0f| 9|5t |t = 3l ®0| BZHUAM
p53 FEXF H0|9| exon® 2FAkK(Table 4, 5, 6)

Ak Zoko] p53 F-H 22| exon §, 6, 7, 80l|4] Hlo] S K
01 ofli= 27 3d]], 26]], 60ll, 0cll 2 W0 & 7} o] do
70 exon 7THlo|9ie}. Ao] AZAel|A = 747} 4o, o], 3
o], 26| 2 exon 5Hof|A] 714 W wo|E Yo7l o
HEbdel. % olge] coneld Mol gedl A5
Adgom o #2214 dol YA A )
5, 7oA Wol7h gglew] #lame] Ao 1 Q= Ao A
exon 6, 7, 814 wWo]7} Uo]ylrh(Table 1}
Aol YAkl ps3 §77 Wol7} c}%— oz vir
G ASE B 9ol 2] ik FoFellA] ghSt o] e] exon

ol A wWol7} glglon} Aol XA AL Hol7} doju}
A E2 |7} 4d|(#2, #4, #5, #22), L I Q] o|7} 24| (#6,
#23) glglom wloldl exontla7} A& v o7} 24

Table 3. p53 gene mutation and p53 protein expression and
MIBI labeling index in the primary tumor according to
the histologic grade

Tumor grade of primary tumor

p value
[ m=11) 1 @=10) TI (n=4)
P53 gene
' 2 (18%) 4 (40%) 4 (100%) <005
mutation
P profein e 4 @0%) 4 (100%) <005

expression

MIBI label
! abeling 33.70+11.25 47.52+13.73 58.47+18.58 >0.05
index

Table 4. The number of cases according to mutated exon of p53
gene by PCR-SSCP in primary and metastatic node

Mutation point Primary tumor Metastatic node

Exon 5 3 4
Exon 6 2 1
Exon 7 6 3
Exon 8 0 2
Total 11 10

Mutation pointexon 7 and of metastatic node of case #14 are exon
6, exon 7 and exon 8.

(#17, #19), Yuk Foka} 7+ exonol|A] 9] ¥lo|7} 9lgl ot
Ao] ]2 A4 F7bR thE exone] Ho|E Kol 97t
10| (#14, E6/E6, 7, 8) 9 cth(Table 5). & A4k %ok 1l
Aol =z BiFoflA pS3 §A7; Wo7h Lok o= 6
oA|(24%) 2 1% 4doflollA] FokSFo] Hlo|gler o]}
doj} exon Table 63} 7 1:]-

T
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Ak Zokoll A p53 AR} wo] 9k ps3 ok i+
< H9l dle= 6d](24%)0l1U L BF SAQ BS=
(B6%)E Hol 7 AL YX& 60%o| At Aol
Aol|A] B oA Wl d7} SdlE 20%0] 9o
4 U ¢l 12 4%%09 7 A I
64%0| Ak Ak Fokoll A ps3 gl kA WS W
A} F p33 AR Wo| FAES 545%F p53 Y

o % rlo 4t [ £ o

ﬁ
do ™ o o A

Table 5. Analysis of cases having different p53 gene mutations
between primary tumor and metastatic node. But all
cases show concordant p53 protein expression status
between primary tumor and metastatic node

p53 mutation p53 protein expression Primary tumor

Case

Primary/Metastatic ~ Primary/Metastatic grade

# E7/— —/— I

#4 E7/— —/— I

#5 E7/— —/— i

#6 —JE5 —/— I
#14 E6/E6,7,8 +/+ I
#17 E6/E8 —/— I
#19 E7/E5 +/+ i
#22 E5,7/— +/+ I
#23 —E7 —/— I

E = exon number; # =

case number.

Table 6. Primary tumor grades of the cases having p33 gene mu-

tation both in primary tumor and metastatic node

p53 mutation Primary tumor

Case Primary/Metastatic grade
#7 E5/E5 I
#14 E6/E6,7,8 I
#17 E6/ES I
#19 E7/E5 1
#21 E7/E7 I
#25 ES/ES I
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Table 7. Correlation of p53 gene mutation and p53 protein ex-
pression in primary tumor and metastatic node

p53 gene mutation

p value
Positive ~ Negative Total
In primary tumor n=11 (44%) n=14 (56%) n=25
p33 protein (+) 6 (545%) 5 (455%) 11
pS3 protein (—) 5 (357%) O (643%) 14 P00
In metastatic node n=8 (32%) n=17 (68%) n=25
p33 protein (+) 5 (455%) 6 (545%) 11
053 protein (=) 3 14%) 11 (78.6%) 14 P00
= HQl 9 357%0l nlsl E3%ch AA] Ao gz A
AE ps3 ghul oby WA e BT FolA ps3 24 4
o] F4Eo] 545%% p53 Tl W 34| 21.4%0l B
8 ERAT B FAHOE FG Holk ohglekp
>0.05)(Table 7)
6) 28t =2k} M0| 2 ZHO| MIB-1 labelling index
Hlm

MIB-1 indexvh 91 Zopoll 2] Ao] QLA u]8) 27
Lhebd o= 1740[(68%)0] L 84ll(32%)oll A= Aol "=
A4 B EA ebgeh 99 ZokolA MIB-1 indext
71 el Akl vlgel £ 59 L IL I oby

ol ule} 82%, 60%, 50% 2 7+A% g, whlE Eok S
o] Zolxlol ulz} Zo] FZ A4 MIB-1 index7} Hut
okl 3kx}o] nlgo] 18%, 40%, 50% 2 =7}
ok To] U2 79 MIB-1 index

TdNA B =2 Aol
1 index7} Ho] & =ZA

o] EolAe tehslrhp<005)

al
o
pus

2 oft

=

J
1'

uk
E

% o

MY
o

2
R
n)
ff
o
N
N
ofr
oX,

(Table ).

Auk FoFollA ps3 Az WoelE vehd 7o
MIB-1 index= 48.37£12312 Ho| & UellA] ¢4& 79
33244 11.2801] w]&l] =A] vEbska Ho] FZA A p53
A2} wo]S Kol o MIB-1 index7} 47.28+13.22%
ol & UetlA] g2 9] 3621+13270 Hlsl =A
Ehh A4k FoF, o] fZA B p53 A7 Holrk 9)
€ 7% MIB-1 index7} 7] Uepdg Ho Fchp<
0.05)(Table 9).
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Table 8. The composition of the group by their higher MIB1 index
site according to primary tumor grade

MIBI1 index
p value
Primary > Metastatic >
Metastatic Primary
Grade I (n=11) 9 (82%) 2 (18%)
II (n=10) 6 (60%) 4 (40%) <0.05
I (n=4) 2 (50%) 2 (50%)
Total 17 8

Table 9. Mean MIB1 index of primary tumor and metastatic node
according to p53 gene mutation

p53 gene mutation

p value
Positive Negative
Primary tumor 48.37+12.31 33.24+11.28 <0.05
Metastatic node ~ 47.28+13.22  36.21+13.27 '

-\o

71e A FoFe |9k At = Holf-o «
° 7]?3—3 H7tE o) Kt o] el =234 3}
2AT} TEALEHE F8A] Soll EH??H
510‘] AARZ A 59 A
|5 oAl Fof|Zell F-83lA AL=
whoke] WA 9l Al AR Lok
A Aol 2l el QAR A O] &
AEA At ksl fetod A ek tiAghellAl
TETAASY FFAA A Aol $ 19901 Vogel-
stein G(2)oll oJ3l] chghAl Ut 7] o] HaEo] o] A=
g GAA wlo|E(genetic alteration)E AAFA Ql AL
A% 24719 9 AEF77} shalEo] AlEe] AEAHR]

2

2o o b oR
)
ot

o

Y

A3t 24E xeelo] oby Fopel STk Aol ¥
A Fgee) A= olF3 ek ps3 FAAE 53,000

dalton 7] 2] p53 chuig WF A 7|w] Qlxe] 17H 34|
24T HEo] B4 Vsl £AEE T4 AAFAAE
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