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Correlation of Heregulin mRNA and Her-2/neu Protein Expression with Node
Metastasis and DNA Ploidy Pattern in Human Invasive Breast Carcinoma

Yee Jeong Kim’, Woo Hee Jung, Hyde Lee', Sung Kong Lee',
In Gul Moon®, and Kwang Gil Lee

Departments uf Pathology EJTIl.l ‘Surgerv, Yonsei University College of Medicine
Departments of “Pathology, “Surgery and “Endocrinology, Sungkyunkwan University
College of Medicine, Samsung Cheil Hospital

The Her-2/neu protooncogene encodes a transmembrane tyrosine kinase that is structurally homologous o the receptor
for epidermal growth factor. Its amplification and overexpression are associated with poor prognosis in breast cancer
patients. Neu differentiation factor is a ligand for Her-2fneu protoonmcogene and was detected in ras-transformed rat
fibroblasts. Heregulin (human homologue of neu differentiation factor) is a 44-kilodalton glycoprotein that stimulates
tyrosine phosphorylation and induces growth arrest or stimulation and differentiation in human breast cancer cell lines,
In this study we examined the expression of heregulin mRNA by nested reverse transeription (RT) PCR with fresh tissue,
Her-2/neu protein, ICAM-1 and steroid receptors by immunohistochemistry, and DNA ploidy pattern by flow cytometry
with paraffin-embedded tissue in invasive breast carcinoma. We compared the data with nodal status, lymphovascular
invasion, steroid receptor status and DNA ploidy pattern. For RT-PCR to heregulin mRNA, 38 cases of fresh breast
cancer tissue were obtained. Total 68 cases of invasive breast carcinoma tissue were fixed in formalin, which were used
for routine histology, immunohistochemistry and flow cytometry. The results are as follows; 1) Heregulin mRNA was
expressed in 86.1% of patients with invasive breast carcinoma and 100% of patients with benign breast lesion using
nested RT-PCR analysis. 2) Her-2/neu protein was overexpressed in 50.0% of tumors using immunohistochemistry. The
expression of Her-2/neu protein was significantly correlated with high counts of lymph nodes with metastasis (p <0.05),
and high nuclear grade (p<0.05). 3) Her-2/neu protein overexpression was significantly correlated with a high DNA
index(p < 0.05). All of the tumors showing Her-2{neu protein overexpression and no heregulin mRNA expression revealed
near tetraploid DNA content. However, both Her-2/neu overexpression and heregulin mRNA expressing tumors revealed
near tetraploidy in 38.9% and diploidy in 50.0%. Based on these results, heregulin mRNA expression rate was 86.1%
in human invasive breast carcinoma. Her-2/neu protein overexpression is associated with high positive lymph node
number and DNA index. Statistically significant reverse correlation with lymph node metastasis is not present. (Korean
J Pathol 1998; 32: 563—573)
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rrdete] ol 38 Hrbsled o] £E: QA oy
7427} gle, ol 5 fuighe] Ag w2tz
of - Faskn AEE S8 ogks v)HE A
oF el el & v YE R S5 A o3¢S v
XA Fabs AR o)Al S fabele] W),
HEA Hel, ko] A7), Foko =a|dha A& W
w, W A 9 AHEe]E 84 §5E A& geA
odlFglate|n, o] F 53] Fako 27|’ Y= 7o
T 7h Fastel Sl dFelaelntt 2
7] et fkghe] o Felalsele]] A el En)
T v A st #al F = Aol ¢le At
't 30%7F Adichs Abde|vk &, fZA Helrl gl
© 3kl dleiels obE AR s golk He
RS ol BrbE 2855 g6l Hakd) o3
o] o] Hazlv, ol § $lole] B=2A ofFelatEy
kel B3 w7t g stk da dlel 5]z =
MEF ol F-QlASell= Tl EY DNASK, Foky
2 S5, Her-2/nens}l p53 9b3-# A}, cathepsin-D,
Fob A4ER SAREI} glenl] o] T B 94
A~ 2] shb?) Her-2/neu $H73 21| ok Her-2/neu
AR FE 5 FPES fukere] weks Ao 7t
231, neu, Her-2 £ c-erbB-2 S o2 g sc)f

Her-2/neu SF-F-#H2}= transmembrane tyrosine kinase
= codingst= hFHAEA Az 284 (epi-
dermal growth factor receptor, EGFR)®} 124 Z-# 4
& 2tk Her2fmeu ARkl ghule woll4]
S FEE] AAY A Fad qs % ey
Azrslglch e of @] AehFell4] Her-2/nen 9F-5-#
Ahe] wlAahz shte g Hol: AAle] HuEgon
of2] #A7le] AgFelA Her-2fneu ¢HH-HA47t st
H Holo 7hgAle] o Bk | EE Hole Ao
sl 3k Her-2fmeu tg#iale] wigle =g A
oM Foke] A7), T WHF Hea Hol's)
T e d¥Qatet A#AAAE He|mE Her-Yf
neu A2 EA S E Y 42 X5y %
Heo| Hat glch. whebA] Her-2/neu §HF-Hzlel] ok o
2] whal|7h sfers]elen] M 1 o) #lubel neu differ-
entiation factor (NDF)= fuket 4| Eol| 4 Her-2fneu ¢}
Az Efol 24 glalElE A AT HgE
FA Ak g}

NDFE ras Shir A Zbel] &lal] el sl Fo] AdGR4E
oll ] AG wAE T fulet AEFHE £
A7} &QlE] ek o] Her-2/neu §H3-HAtel] el i
2e4 BA2A Eo4gARTe) A2E Yo
glow,” AutelA el AEAE hereguline 7 % x]9)
c}. Hereguline] fl¢le] ofld, &= AHo] 7 =
FUhMEe FHel v = odgkel] A= ol Al
# B3k QAT A2 FeraEe] e g

el o] BHlE st 75 23E &
Extehe Zells 924 AE Holx g}’
THESH7E o] &3 fulet AEe] w4 B4
T dlFE Hrbsled fE83 e, MMz4, 5
23 £ ohve} kgl Eejzzon FEkd o325
AEHos i = g Ao ¢t YuiHe
2 Srdehe] 50--60%7} ululA SN o]v pjug4 el
FTEHE EEFE ol FUAE 9 G AEE AN 9l
= 7o ela) Yk Her-2jneu b8 2h7) shakal
s A5 Al ks DNAA 2 ¢d2to] glc)
E BaP71 9wk Her-2few bfdate] shute
o] DNA w43} Flsiels Bar g}
Heregulin®] W 9 o] $¢4249 44 7154
= A et 248 ddeg 3 d3E B,
199311 Bacus§'S 17¢]9] fulgt A4 =2 2] 24
FTRHEA oMb oR  9¢9l 53%el|4]  heregulin
mRNAS #gion|, o] F Tof|9] BR%Goll A #lZd H
ol7} #lol Al heregulin mRNAZ] &o] gz Hel s
Aol Bagk ub glel aElul 19959 Normanno
578 60cl2] el 414 22 el northemn blotE 4]l
sto] 25%el] 4 heregulin mRNAS dhAglon] 1 ke
of feol| wb2 2= AHo|f-Foll Zpo]7} givhe Abutzl
Eag g mepd 2 deAes Ak H44
ks A4 ZF o4 heregulin mRNAZ] €3 &2
A febgl Lo z2ol] A Her-2fneu ghufo] zpu
5 Ha Kol 7h2te] il o] flof] wle} glxA Ao
T, el JEHY <, TR WG, AnHG
LH 20| E &4 f-5 9 DNA w54 o] vl 5
= &% Her-2fneu thwjo] Ful&E )= lajell4] here-
guline] 3 ol £ oS8 = ¢li= elxtz Ao 4
7ol YA ol uzl B oS X)efsigc),
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A wldFes A fu v BE gk
9 A A AAEE Al e GEE R 3
%t Her-2fneu ghlle]] o3l wo==alstz] zlae
A4 frekRe] shelsl Eoflz2] 68d| S o] Ba}g]
th o] § e Foll 4 FULFe AMzF L o
£ T 9elvl 38c]E Ao heregulin mRNAo|| o4k
AAA4 FHEL odfdbe-g dAsgdrnl dzFor 3
djg] ekAl b EE S o] dut = 4534 Al 4
AlE, FTHe] A4 A 247 1d]4e] gl

2. Heregulin mRNA HEES 2|8 YHAl 2854
DI B2 (reverse transcription-polymerase chain
reaction, RT-PCR)

b

1) RNA $&: 284 f09HE 27 4 o4 fupy
WO 2A S 54 AT N2sle] AAA L) G2 & o
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5 80°Cell 4 =zl el7}l Chomezynski vbg]™ 2 &
slo] AFEE Tri raag&ntir: (Molecular Research Cen-
ter, Inc., Cincinnati, OH, USA) kit2] 2ol ufz} RNA
& &l BEE 23 F 05 om’ 272 A
2AN L WA Lol whAE HA® F T
reagent” 1 ml¢} microcarrier” (Molecular Research
Center, Inc., Cincinnati, OH, USA) 3 ul& a0 235k
of Afella] R wkAstgict 0.2 ml2] chloroformE
P F 152 7 A £S5 1087 A2l Falcrt
4°Cell 2] 12,000 g 1587 HAlEelabn, 84 4=
A dleg A Adgde 2425A Fzich 05 ml
2] isopropanol & W3 vortexingshe] el 1057 &
Dokl 220 12,000 g2 94 Rolsle] RNAS #HA
AlFck A S alegpbe]a 75% ethanol 1 mlS Y3
42 3 414 Relste] RNA pelletd A4 a)a, 4de
& tHA] A3 3 FEell4 RNA pelletS A=4]7] ¥
diethyl pyrocarbonate 2 2|25 S55¢] =of 4], 5
W= A| (150--20, Hitachi Co., Tokyo, Japan) = 260 nm
o] FaaEeld FEE SAska s}l 80°Cel] Hatal
g},

2) YHEAL HkS(reverse trasncription teaction):
RNA 3 pg, oligo(dT) primer 100 pmol, dNTP (7}
nucleotide 500 pM), 1x «ddAule gl=8el (10 mM
Tris|pHE.4], 50 mM KCl, 1 mM DTT), 5 unit RNase
inhibitor, 200 unit MMLV =#HaA# 4 (BRL Co.,
Grand Island, NY, USA)S YW &£ HualE 20 plz vk
Fo] 37°Cell A 1A17E 7F& 3 oA 95°Cell A 533) 7}
wate] ghg& WA A FREEL NS Al
@ wj7hA o3t 20°Ce] WRkehgleh

3) Nested PCR: & s PCRS 7|8 complemen-
tary DNA (cDNA)MAHE3  heregulin -3 2k2] 2]|&
primer#-2 heregulin-a2] < 7| A9 244-2633} 609-628
off sl primerg ARl ohEm T2 2R
Talalgdc). cDNASHY S 2 ul, 25 primer 2} 25
pmol, ANTP (Z} nucleotide 200 pM), 1x PCR 2l&8
el (10 mM Tris[pH 8.4], 50 mM KCI, 1.5 mM MgCl,,
0.1% Triton X-100), 1 unit Tag polyvmerase (Dynazyme
Co., Rijhitontuntie, Finland)5 E3l2le & HE71F 50
ul A %F 3 9600 Thermocycler (Perkin Elmer Co.,
Norwalk, CT, USA)el|4] 95°Cell4] 5037} denaturation,
53°Cel]4] 3027} annealing, 72°Col] 4] 4027} extension
o) whapbg & 358) AAR F wpAe 3]s 72°Col 4 T
27 7heieich 7 di= PCRE 3 Wi PCR 45 |
pig} 3 Wl PCR primer Ko} ]Sl 228 of7) 44
275-2942} 583-602¢] skl primers A} B3l Ak
g} 7he = ol 4] wE-EAl# ol PCR 422 agarose gel
(3% NuSieVe 301 [FMC Bioproducts, Thomaston,
USANe| A 7] ed Z3ted 0.5 pg/mle] ethidium bromide
& oodAfE 3300 nm UV #H27] (Folodyne Co., New
Berlin, USA)ell A 328 bp2] DNA o] & #hela}gic)

[

4) EHE L& HIIME 24 (direct DNA sequenc-
ing): 7MY EA2 nested RT-PCR¥ 7 7|d-53k
agarose  geloll 4] Halsl DNAw S AHcolkabe]  Jesorb
(Genomed Co., Triangle Park, NC, USA)E A a4 &
Sanger's”'e] uhlo] w2 M w4 oyl by
(direct double strand DNA sequencing) 2. & 43} ool
= A= 240 ng DNA2} 280 ng PCR primer &3],
2 ule] sul) edz|aled 2lE8el (200 mM Tris-HCL, pH
7.5, 100 mM MgCl,, 250 mM NaCl)& £3bsle] £ 2
317} 10 ulE) Al dhe] 95°Cel Al 387 7hEd 3 F4)
ethanol-4g2-ef] &7|32 o] A2 Sequenase version
20 DNA sequencing kit (United States Biochemical,
Cleveland, OH, USA)2] ®Mef] njz} s=*H=}gich

3. MY EEEE HM

Sulel =38 10% £4 LEeld aAH I )
qloll Eestaz 4 pm FrAZ wAste] ofele 2l
£2}e]|= (ProbeOn'™ Plus Microscopic Slides: Fisher
Scientific, Pittsburgh, PA, USA)o| &4t} Xyleneo &
032 gttty e AN ¥ 922 PrAge
TFalslal Tris 218l (10X Immunoassay buffer”:
Biomeda Co., Foster city, CA, USA)e]| 1057} 4] s}
ook 2} & 2= Her-2/neu thud (C-erbB-2, Dako,
Glostrup, Denmark), ICAM-1 (CD-54: Zwymed, San
Francisco, CA, USA), estrogen receptor (Dako, Glos-
trup, Denmark), progesterone receptor (Dako, Glostrup,
Denmark) S o] &}l eh514 &% (antigen retrieval)
5 91%le] pH 6.08] citrate 8o LHrje| =5 g
o f Fazusiz 1087 HAc” HOE Ui
peroxidase 455 <j# A5 £ A4 ©@32 blocking
reagent® AEale] 20270 oA Hx|slgich U3
A E e0F7F HE g F Tris S8 o g 4
23 A2 308 Mg F op] Trs Ao w
A&k, streptavidine]] 205570 2] 2 3 b4 Tris 9}
i e 7 Saleteic). o] 232 labelled streptavidin
biotin (LSAB) kit (Dako Co., Carpinteria, CA, USA)&
o] B3l4 el on], acetyl ethyl carbazol (AEC)
(Dako Co., Carpinteria, CA, USA)E *H93 & hema-
toxylin® 2 o z2ed 45l 3t erystal mount (Biomeda Co.,
Foster, CA, USA)E B9l3ledct Her-2/neu thelo 4
Fubofl Fpgi4bo s o] 7 Subs kA o2 ICAM-1
2 AEA da5 FE4E, A Ro|= Fial= e
HAE B4 g oz [EHgch

=
4. FHIE 24

ZobAT9] DNA Wl5AS 2Asts] 28] selalel
Fojx| 2F-E 50 um FHE 2}, Histoclear (National
Diagnostics, Manville, NJ, USA)& €alejg 47| 1, &
5 AF+ 7 %3 (graded alcohol)2] H2bEE A

Al 05% 4l kAo f4d5el2t vonexing 2

f
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WAS bl QALY foez ¢ERT o/l
N.25% g Lialsl FLAaS sbskan 60 um Vo] ] o
o ThA)F F0025% propidium dodide® 93 sl wich
Epics X1. (Coulter Electronic Inc., Haileah, FL, USA)&

o] Bule] histograms ol5, DNA #5505 S3 sk

5. Qi EXET 2

% A E2vba]e]| A3 3 A0 EofE =
A8 4 pm AR ”-]r*‘]-:;]fﬂ 5439l hematoxylin-
cosin %445 sglth. 20w Top WEF W
7ol gLt jﬂ'ﬂ' Fh, algl 1= He| o] f o0l oA
f 9N i AR 2ARTY R
Bloom®} l?.i-:.'hurr.!.wud-] Bl ] St 311#"“ Yo W=
A gatdcl.

6. SHEH B4

Aot AR PC-SAS version 004 (SAS Institute

Ine,, Cary, NC, USA)E student t-west, Fisher's exact

lest A Mantel- Huun.s;.:.n.:l chi square tostg 4| 35l 95%
o) felbEas ARseh

s | p_|_

=
I HHEA SEEA HMEEN 28 heregulin
mRNAQ| g5

ol 44} Bh2. Bol] 4|88l pested PCRol|A 317} af

a— GRCED

« 3700p

Fig, 1. Agarose wpel electrophoresis of product of reverse
trapscription-polyvmerase chain reaction W heregulin. The [irst
PCR shows DNA band of 3835bp in the 4th lane and- the
sacond PCR DNA band of 328bp in the 6th lune. lane 12 @
X174 RF DNA Hae 11, 2 negative control, 3: the list PCR
negalive, 4 the fmst PCR positive, 50 the scoond PCR
negative, 4 the sceond PCR positive

A 507 24l e 2 Bo.l%elA] heregulin mRNAZE 2
#Hxlgul (Fig. 1. PCR AF5 #9137 Sizle] 44
S FAAGAHD HEAdl4A] heregulina2] Grl49 T
4540l 2] 4950 &|cdalis ol b Eely]gdvt

2 Y= E S HME 0|28 Her-2/neu T,
ICAM-1, AHZ20/E =252 g

Her-2fnen whuge] opel 82 68ad] <5 348 9] 50.0%
A AR o, AT whet Ao AelA 4
ag]ql b (Fig, 2). ICAM-19- & 36a]] 3 9al|9] 25.0%
of| 4 okAdulSg Ho oy Fukghe] FeHEs] qQE
A o “L'ﬁ]-*"-]"* riak4l e & "'1.] Al gt mgk FHE &

ot Lﬂ—*] AR L B e el ”‘Hbl*ﬂﬂr ‘f‘ﬂ"‘
L2 -g-:ﬂh_ 68el] 2 498191 72150l A, Z A~

HE 5 ;‘Lf‘ﬂl = sheflel 82.4%o| 4] ek _trbg], |
kAl alal & wlla) 0% gi_.ﬂ.¢,'1 o} ] 7 g -:':leﬂll]"m

[ - R

Fig. 2. Immunchistochemistry for Her-2fneu prolein in
parallin embedded tissue teveals strongly positive granular
staining along the cell membranes (LSAB, AEC)

Fig: 3 Immmohistochemistry for estrogen recepoor in
paratfin cmbedded tissue reveals stromgly positive miclei of
breast canver cells (LSAB, ATC).



72174 2] 591 ; FHishEell A Heregulin mRNASE Her-2fneu shef w3 gl=3 Zle| =) DNA o4 567

(Fig. 3).

3. Her-2/neu THO| DiEr& D} CIE 0 £21X1212)
i

Her-2{neu Shjo] 1= 74 YJEHE ok Fol
57.0%, W3 H5Eo] 28.6%, | AESA 84 op4
o] 76.2% % Her-2/neu thufe] spub# o] giv 7o
Al fEZH oM E, HEaE 9 dl=ERa) a8
ok Fe] & 7S Ryen) FARHoR Fo3
Ao 5"3]11“ oiokch. 1#]i} Her-2/neu o] 3}
W s = g Aol glEzAe] 5 EAYHeR §

olstA g2 ?’é%ﬁ% Hgle} (Table 1).

Her-2/neu thefe]| Ipdb#=]i= 745 @55 119 7
F7F 76.5%, 191 74-9-7} 8.8%2ld] whsl Her-2/neu E]-ﬂl]
4 wutdle] gl 74 wlESFo] M0l A$7} 44.1%, 1
ol 7497} 35.3% 2 Her-2/neu GheH 2| ﬂ}ﬂ.ﬁag Mantel-
Haenszel chi square 718 ol]4 p=0.004 = =& #5431}
2] gk g Al 7F qlgdct (Table 2).

Her-2/neu ©hefo] Ipd&lse]= 75 ICAM-19] 44 %
2 333%% Her-2fneu thefe] zluldHe]| gli= 759
13.3%0l| H|&l] ICAM-12] 28 &o] £ Hek3 2
ch. 53] heregulin mRNAZ} S4¢] 75 5o #H Ko 4
ICAM-1o] wh¥=]z] k-2 vb heregulin mRNA <4

Table 1. Lymph node metastasis, angioinvasion and steroid
receptor positivity according to the overexpression of Her-2/
new protein

Her-Zineu protein-  Her-2fneu proteint
3468(50.0%)  34/68(50.0%)

Lymph node metastasis 153444 1%)  14/34(41.2%)

Angioinvasion 1342947 10/34(29.4%)
Estrogen receptor A534(73.5%)  24)34(TD.6F)
Progesterong receptor 28/34(82.4%) 28/34(B2.4%)
Number of lymph nodes ., oo, 6 7¢" 1 38+2.94

with metastasis”

“ Mean 8D, " p<0.05(student t-test), + : positive, - ; negative

Table 2. Nuclear grade of tumor cells according to the over-
expression of Her-2/neu protein

Her-2/neu protein’

MNuclear grade
Positive Negative
I 3 8.8%) 12(35.3%)
Il 5(14.7%) T(20.6%)

Il 26(76.5%) 15(44.1%)

. p< 0.05(Mantel-Haenszel chi square test)

¢] 7 9ol = ICAM-12] uh¥ Eo] 290% % #H=A® g}
ov} EAlSEH 07 FolalA s ¢kghe} (Table 3).

4. Heregulin mRNAZ| g&in} CIE R 2Ixt2to
H|

Heregulin mRNA7} kel 74§ g4 ok 52
48.4%, A GFES 258%, o ~ERA 8] ok

Table 3. Positivity of ICAM-1 according 1o the expression
of Her-2fneu protein and heregulin mRNA

S

ICAM positivity”

Her-2fneu positive T21{33.3%)

HRG positive 7/12(38.9%)
HRG negative af 3 0.0%)
Her-2/neu negative 2I15(13.3%)
HRG positive 2M13(15.4%)
HRG negative Of 20 0.0%)

Total 9f36(25.0%)

p = 0.05(Mantel-Haenszel chi square test)
ICAM: intercellular adhesion molecule, HRG: heregulin

Table 4. Lymph node metastasis, angicinvasion and steroid
receptor positivity according to the expression of heregulin
mREMA

e

Heregulin+ Heregulin-
A1/36(86.1%) 5/36(13.9%)

Lymph node metastasis’  15/31({48.4%) 35(60.0%)
Angioinvasion” BfA1(25.8%) LS(2000%)
Estrogen receptor’ 2231(71.2%) 4J5(R0.0%)
Progesierone receptor 29/31(93.5%) 4/5(80.0%)

Y p>0.05(Mantel-Haenszel chi square test), +
. negative

. positive,

Table 5. Nuclear grade of tumor cells according to the
expression of heregulin mRNA

Heregulin mRNA expression”

MNuclear grade

Positive MNegative
| 3 B.RE) 1{20.0%)
Il 4(14.7%) 0{ 0.0%)
[ 24(77.4%) 4(80.0%)

. p20.05(Mantel-Haenszel chi square test)
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F2 71.2%% heregulin mRNA 24091 74 5-of] ujzl 3
] Riﬂ-]go] oo el 33 8- fﬂ:‘: 23 8-
w4 Eo] FC ‘_]:E' Helonf FAEHH 2o gl
ot} (Table 4} Heregulin mRNAZ} ‘ﬂ“'ﬂ-‘t]L T-oi| A
W55 o] sidebs dl7h 77.4%, 1of) sigdali= of 7}
9.7%¢l.2.1d, heregulin mRNA7} db# ] 2] obi= Fell 4]
+ W5 e e ol 7} 80.0%, 1o sligbele o7}
200% 2 5 7 Arolo] 2]2]gl= Apo| F Heolx] gkgio)
{Tabel 5).

5. FHEEY
& 36cd]9] HwA FUEFe] FAEEAA 194

A 2500 BOE 1 1660 Al r13 C-F57S D
51 58

2800

2400
L 2000
@
=
S 1600
T
Q1200

200

400

]
0 32 4 BE 128 160 192 224 255
DMA Content
C -~ m:m.mamm;-mg:iﬂ
E
5
=
&5
128 160 102 224 256
OMA Content

o] 52.8%el 2] e|uf=4 (Fig. 4A), 3eig] 8.3%elA] A
w54 (Fig. 4B)y& HE9ich 119l 30.6%e4 = Ay
A4 vlul=Al (hypotetraploid aneuploidy)(Fig. 4C)&
Helon, 3oel 83%elA IpAula4] wlefsAd (hy-
pertetraploid aneuploidy)(Fig. 4D)& R4l =t o]&3
B Her-2fneu hufo| mpub& =)= &Eoko]g]r).
Her-2/nen thefe] apdbd g]= M2 DNA 25+ 1.55
+0.53, Her-2fneu Shelo] whals]z) ol H e |21+
0.34% student t-testol] 4] Her-2/nen ghf 2] ube] g-Hlof]
e} DNA A7) fo 3 2je] & Hgir) (p=0.02).
Heregulin mRNAZ} okdel 7.2 DNA Z5= 138+
0.49, 2Ae] #5 1.71+0.50% heregulin mRNA =k4

B

400

BHE1A1A7 . IS FLI 95-14%45-B
) ' SL 58

350

300

2504

2000 5

Cell Mumber

T —"

160 200 240 280
DA Content

B 13T, HB4 FLI 596-1912 A
Bl 21 5@

Gell Number

0 2 64 96 123 160 192 224 9%
DMNA Content

Fig. 4. Flow cytometry findings of infiltrating mammary cancers embedded in paraffin. A) diploidy with DNA index of 1.000,
B) Tetraploidy with DNA ndex of 2.043, C) hypotetraploid aneuploidy with DNA index of 1.333, D) hypertetraploid aneuploidy
with DNA index of 2.500.
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9 7 DNA 77t B 73E Helon) A4
O 7 g el Helx] gkate} (p>0.05)(Table 6).
Her-2fneu glwfo] sut# s]= 749 oA o] 42.9%,
AafjseAe] 14.3%, vlul4le] 42.9% % Her-2fneu ©h
wlo] S-491 Aol vl ojulpde] Ha, nluljdAe)
B 7AtE Helch 53] DNA A7) 18 o]dlom
Al 2 Aol Fhohg- vle]pEA S Bele Wl
%7} Her-2fneu ©h¥fe] spd#is]= 74 47.6%, 4
A 5 75 133% 2 Her-2fneu whule] mlulalo] 4
eyl Al Alol] 7hokg- vluEAnte] kAol
e 544 Halch Her-2fneu whwe] spléls) = o
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Table 6. DNA index according to the expression of Her-2/
neu protein and heregulin mRNA

DNA index”
Her-2fneu positive 1.55+0.53
Her-2/neu negative 1.21+0.34"
Heregulin positive 1.38+0.49
Heregulin negative 1.71 =0.50

" Mean+SD, ™ p < 0.05(student t-test)
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Table 7. DNA ploidy according to the expression of Her-2/neu protein and heregulin mRNA

0.95-1.05 1.06-1.89 1.90-2.10 211> 1.80 >
Her + (21 cases) 9(42.9%) 6(28.6%) 3(14.3%) 3(14.3%) 10( 47.6%)
HRG + (18 cases) 9(50.0%) 5(27.8%) 2(11.1%) 2(11.1%) 7( 38.9%)
HRG — ( 3 cases) 0 0.0%) 1(33.3%) 1(33.3%) 1(33.3%) 3(100.0%)
Her — (15 cases) 10(66.7%) 5(33.3%) 0f 0.0%) 0f 0.0%) 2( 13.3%)
HRG + (13 cases) 0(69.2%) 4(30.8%) 0{ 0.0%) 0( 0.0%) 2( 15.4%)
HRG — ( 2 cases) 1(50.0%) 1(50.0%) 0f 0.0%) 0( 0.0%) 0( 0.0%)
Total (36 cases) 19(52.8%) 11(30.6%) 3( 8.3%) 12( 33.3%)

Her: Her-2fneu protein, HRG: heregulin, +: positive, -1 negative

3 B3%)
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