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Expression of HER-2/neu and Paxillin in Ductal Carcinoma in situ, Invasive
Ductal Carcinoma with Ductal Carcinoma in situ and Mucinous Carcinoma
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Purpose: We purpose to determine the correlation of HER-2/
neu and paxillin expression in ductal carcinoma in situ (DCIS),
invasive ductal carcinoma with ductal carcinoma in situ (IDC
with DCIS) and mucinous carcinoma.

Methods: To evaluate the expression of HER-2/neu and
paxillin, the immunohistochemical staining was performed for
13 cases of DCIS, 13 cases of IDC with DCIS and 6 cases
of mucinous carcinoma.

Results: The DCIS and IDC were associated with infiltration
of the inflammatory cells, especially in the comedo type and
solid type of tumor. In cases with infiltration of the inflammatory
cells, HER-2/neu and paxillin were strongly expressed. When
comparing the expression level of HER-2/neu from adjacent
normal tissue between DCIS and IDC with DCIS, expression
of HER-2/neu was similar to that of normal tissue adjacent
to DCIS. However, in the adjoining normal ductal epithelial
cells, paxillin was highly expressed in cells of all of the tumor

types, and especially for IDC with DCIS. HER-2/neu and
paxillin were not expressed in mucinous carcinoma cells in
all cases.

Conclusion: HER-2/neu in the DCIS and IDC with infiltration of
inflammatory cells shows higher expression than non-infla-
mmatory DCIS and IDC. If normal duct epithelial cells show
a high level of HER-2/neu expression, the epithelial cells have
a high probability of transformation into anaplastic cells. How-
ever, paxilin appears to have no value as a prognostic factor.
The difference of expression of HER-2/neu between IDC with
DCIS and DCIS suggests a different origin of tumor cells. The
growth pattern of mucinous carcinoma cell is different from
the that of DCIS or IDC cell, which grow slowly.

Key Words : HER-2/neu, Paxillin, Ductal carcinoma in situ, Invasive ductal
carcinoma, Mucinous carcinoma
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LA AL FA]0] Tofsh= 41T o] AR Fof| Au 4%
2} 84| (Epidermal growth factor receptors, EGFR)E
T RS A=sto] Alamute]] W2 48415 HEAA T
2 R A=E 8 ¢ A Sk B oE QIXE A A%
QIA} =8-AlHHuman epidermal growth factor receptors,
HER)®] 2l o] Fof| A HER-2/neu’} ¢7]0] &3ttt & 3
U= o4 F2F 7JUobA(focal adhesion kinase, FAK)E %
sto] el AH S =1 0 2 o3t 2H8-& Y o7|=T, ol&
% 7 A& sh= 20| integrinolth. o] integrind A2
7149 fibrinonectin®|4 laminin 53t Z3Feto] A2 W= 4l
S5 Agsto] Ao 4], E3lof ofgitiar it} Ajazute]
+ integrin 5842} vinculin, FAK, Prolin—rich Tyrosine
Kinase—2 (PYK2), SRC, Crk §i} -2 thil 2l 50| HojA] o]
Fo)7l =4 H2F dhlll(focal adhesion proteins, FAP)S©] &
Lxo] Qlt}. Paxillin o]2igh FAPS] g FFolu] FAPS}
integrino| Aglsto] A AlS= MEEEZ (cytoskeleton)S
O|F= actind} Z3lste] o & Hddw]o] Aare] F4] 23} 5
= Yo7y Fsh A4 QIAE Fote] AgH Al o5
Al Lot Ao} F4], B3} 5 BlEo] AlE 710 Fa% o
o2 slaL ik (1-6)

FOIA ] paxillin®] =2 YA Aol oFd A oflx=
ato)7h glot o Fofoll A= ol AgtEm 22t Ui
&2 o AA B oo} AA7E Zckar sielt 8) et
paxillin®] AL A|3L O] opd A2 0] Zgto]| A7} Sl
T UARE A Feh= BAZE Giokal sl Bl Qivh (9-12) &
SF HASh= Al ZAAE paxillin®] 9k Al char st (10)

HER-2/neus= M UePd5 ol $7} 4] ¢hom HER-
2/neuwt IERAE= oA = et &AI7F obd Trastu—
zumab (Herceptin®, Genetech/Roche, San Francisco, USA)
olgk= A & Ao B} = AR o] gt} A
& oA HER-2/neu= BT o] O §1-8-5 KQlttal 5}
Ao, (13-15) A4 Aujolae o] ¢t B Aom U
k. (16-18) T3 paxillin®} HER-2/neu2te] BAS 2H
HER—-2/neu?} F&E]= 74 paxilline 57Fethal 3F3ict,
(12,16)
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A AS AEE 50%E
E(low)2} FZ(high) o 29t L5519},

AT U2 32 E (comedo type), AMS & (cribriform type),
% (solid type)t -+ (papillary type) 2= EFa81912
|71 % WEFo] 39, AMFEo] 5o FAEo] 34 GEao)
Ak

N} 1 N
AR T v
L%o

%

c
rloohlﬂ

ot
o
oL

& oFS- Bloom—Richardson #5(19)°l W} 35+
(grade) 0.2 UE=d|, E AdoME= 22 55 7H] H|uE ¢

sto] 673 sigshe 25 H S Vo= Sl

(i

2,

[
0z

B i

glof| A vebd 2 22 E5-& 4 um A= 9
A3}o] Snowcoat X—tra slide (Surgipath, Richmond, USA)
of Fzlsto] 60°C Lof 1584t ¥ & YUMo =T AlLofA
287t 43] W5 A ejsto] mebiS AlASKI) 100% Y=
1027} 33] Aejste] Apddle e8] AART %, 95%, 80%,
0% Y3eS A= 247 2314 A2gh ohd 13 SRR
R ek FE=AIZ17] 218l 0.01 MO] FFAAF 2h5-8-H
(pH 6.0)0ll &2fo] =& Yo vfo|A&u} HRllz o 4] 208 52t
A 2lslo] Al2of A 4%l 3 phosphate—buffered saline (PBS)
&2 584 33] ARSIt L & 382 Bond-X AFsEA7
(Leica Biosystems Pty Ltd, Mt Waverley, Australia)2 A|
5o 12} PA= paxillin (Neomarker, Fremont, USA)
& 1:8002.2, HER-2/neu (DAKO, Glostrup, Denmark)E
1:1,0002.= 3)Asto] AREsHGITh @Ml B efo| B S5
Zroll Al - 95% LaL-goll 1, 100% Yt-ofl 134 2314 A
2] & Ao g 184 33] FPabgS AR § vl-8d 5-4A
2 Fystal Fekdn)g o= wakelgich

S|

=

isS

3. A8 By
1) HER-2/neu

AMlzeatel] Ao ® JME AL oFJ o= ISkl o A
7ol wha) 21 o|Ake] WAzt HercepTest™ interpreta—
tion manual (Table 1)& #x35}9] score 0-37H4] 532 &4

Ak
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2) Paxillin
Aazatolut Alizd Wof] ZPo g HAE S o= ¥
3132 score= HER-2/neu®] T4 7|50 Wit} (31)

o

(e

3) SAH 2N

A 27391 SPSS 12.0 (SPSS, Chicago, USA) o|&
sto] Zt FtollA] HER—2/neut paxillin®] W el zjol&
o]gsto] FAEH%ATE

Pearson Chi—square test&

Table 1. Guidelines for HER-2/neu scoring

Score  HER-2/neu protein

to overexpression Staining pattern
report  assessment
0 Negative No staining observed or membrane
staining observed in less than 10% of
tumor cells
1+ Negative A faint/barely perceptible membrane
staining is seen in more than 10% of
tumor cells
2+ Positive A week to moderate complete membrane
staining is observed in more than 10%
of tumor cells
3+ Positive A strong complete membrane staining is

observed in more than 10% of tumor cells

Table 2. Expression of HER-2/neu and paxillin in ductal carcinoma
in situ
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a o
T UStolA AS AlEe] e I} S
Ae 35 85 MEe] Heg 1Y Ob} F+ AR oA
L Ar o] A=A A9-S Btk HER-2/neu 4 HES 2
13¢]] 5 89flof|A] 352 Zdet i FdS B o AR oA

59 B 0-25HS U F
ol o] A2 oA 24| K
Holal S = 3o B 2552
AFol A= 153 meke] oFst W oFARS B it Paxillin®

uHE oP m REERolA: 1ol 25, Yeix) 20olq
35S e SAF0IAe 30 W 35e] 3t url o
A ROV AR SRR BE 1557 ol o

2 Btk HER-2/neu®t paxillinko] W& R4k

p—value7 0.431%2 323t BAIHA 2jol= IAtHTable 2)
Al FollA] paxillin®] @& HER-2/neust
HL@;} R0 uFE oJARS HolT QJQitt EZo] o
Oﬂ,_ HER- 2/neu7]- 50 % 353o8 7
ERAAL
o FF 9] WA _'13,101]/\1 HER*Z/neu~ A L] 3ol
Alo] oFs| WA ElLt paxilline |24 2] e SFo]
=od A4 FHolAY HE Sk ol BAs R

Table 3. Expression of HER-2/neu and paxillin in normal ducts
epithelium adjacent to tumor nests

Degree of

Degree of inflamma-

: ) HER-2/neu Paxillin : HER-2/neu Paxillin
Type inflammation Type tion (number)
No Low High o1 2 3 01 2 3 No Low High o1 2 3 01 2 3
Comedo 1 2 3 1 2 Comedo 1 2 3 2 1
Cribriform 5 1 2 2 1 3 1 Cribriform 5 3 2 1 3 1
Solid 3 3 3 Solid 3 3 3
Papillary 1 1 2 2 Papillary 1 1 2 2

Table 4. Expression of HER-2/neu and paxillin in part of infiltrating ductal carcinoma and part of ductal carcinoma in situ

IDC DCIS
HER-2/neu Paxillin . Degree Qf HER-2/neu Paxillin
Grade (number) (number) Type inflammation
o 1 2 3 0 1t 2 3 No Low High 0 1 2 8 0 1 2 8
2 2 8 3 3 2 8 Comedo 2 2 1 1
Cribriform 2 2 1 2 1 1 2 1
Solid 2 3 2 3 1 1 3
Papillary 2 1 1 1 1

IDC=infiltrating ductal carcinoma; DCIS=ductal carcinoma in situ.
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Fig 1. The HER-2/neu showed score 3 pattern in solid type DCIS Fig 2. The Paxillin showed score 3 pattern in solid type DCIS
portion and invasive portion ( x 40). portion and invasive portion in area in Fig 1 ( x 40).

Table 5. Expression of HER-2/neu and paxillin in normal ducts epithelium adjacent to tumor nests

IDC DCIS
HER-2/neu Paxillin ) DEgES) (.)f HER-2/neu Paxillin
Grade Type inflammation
0 1 2 3 0 1 2 3 No Low High O 1 2 8 0 1 2 8
2 2 8 3 3 2 8 Comedo 2 2 2
Cribriform 2 2 4 3 1
Solid 2 3 5 1 4 1
Papillary 2 1 1 2

IDC=infiltrating ductal carcinoma; DCIS=ductal carcinoma in situ.

H]S28t 42748 WY Table 4).

/g Tetoll A 2 F2lollAe] HER-2/neu®] W& %
g B 35H2 139 F 391 2ol 23.1%9] EES B
ot el F9joll 9] 35H- HAEF A= 20| 5 2,
APFE A= 40 19, SAF A= 59l F 390, FFelA
24 F 1915 XWOM W 139 & 792 53.8%S Hol
w5 FofollA o] U S AlelE B o p-value 0.316
oz AR HeE Feloh WUt Felole] [
gt 2jo]= QlItHTable 4, Fig 1).

Paxillin®] 913l oFAS B 2195 oA 353 139 &
85 B o Uit Felollxle= & lA 59 5 3¢,
Fig 3. The HER-2/heu showed score 0 in mucinous carcinoma LRI AMERlIA 49 T 19015 APAIBte] 2 139 5 4efloflA

(o]

(

-

(X 40). 35 oo U HS Hol A7 61.5%%F 30.7%% e
p-value 0.116 22 FAEFZQ] 2|oi= §I%IctHTable 4, Fig 2).
p-valueZt 0.047% 2]9]7} Q) THTable 3). Rt Sl et HeA Ty IdE it H9lell

WS 1L e A2 TollA e -9 A1) W Fe BH HER-2/neuts 350°] 221 134 & 8
oMol A Al & F=E H HEFI} FAFAA 5 oo} 134 F 7ol WERIAL paxillin®] 7ol 7+ 134 &
o] 35 A5 AlEe] HFol HEht Wueit Sl 732t 69, 139 - 4oflollA 3552 4708 HolaL I
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Table 6. Expression of HER-2/neu and paxillin in mucinous
carcinoma and normal ducts epithelium adjacent tumor nests

HER-2/neu Paxillin

Grade 0 1 2 3 0 1 2 3
Mucinous

carcinoma 6 6
Normal duct

epithelium 6 6

AL O At [ AdTlol A e] HER-2/neust paxilin®]
W AS B HER-2/neu= QA2 & ot ARl
o] AL 0ol 1559 a2 B, paxillin g
RE Q= 790 Fad B WUt Fe7t vlseet i
Fd= Bo, FFRolile 5o Hd oFdat datgle] 3
T AR A Holal Utk Table 5).

HaAdeEo A 2] HER-2/neu} paxillin®] Wé A 1

[¢]
Aol A 54 W& HIOoH(Fig 3), o5 742 A
Ju) 5= A ool 24 W& EArHTable 6).
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A7} Akl ofsf 8AI7F A=t o] Ala el A eE
Agsto] AliLs 241517 sl vl 2 7HA9 A 250] S
=), gRkd e s defzl Bi2e IR el Bl 24l 7]
LtolA| 4~8-A|(Intrinsic tyrosine kinase receptor)”} Ags}
o] phosphoinositide 3 (PI3) 7|HUolA|, EEE31E4-24J3}
w2 (Mitogen—activating protein, MAP) Z|LloHA| o]
AlE 1, 4, 5 AR1EKIP3) 7o AEEE 55t] Ad7dlAke]
W8S F7HNZIAL IR 841 S 77 A
(20,21 G A #AEZ48A(G-protein coupled recptor)
o Agtsto] cAMP A=E Fote] A7) SA%= 49 (22—
26) A E7 Q1T R Bto]=Al 7| Uo7t Sl 8417t 2
31510 The Janus kinase—signal transducer and activator
of transcription JAK/STAT)EZE &3t AIZE S4I5M
Sh= 79-2k27) M3E2)71 0] intergrin?t AgSAL 0] 20] FAP
oF Agste] =fA F2F B3A|(Focal adhesion complexes)&
AL MEZZ Q= actine A5 AL FA1E Uo
71 745 50] A A ek (28-30)

HER-2/neu= 787 AR} W1 Blo|2Al 7luolr] 4§
Aol A%t A=E B3 Al S4lof| woldith, HER-2/neus
C—erb-B22}al% 5pH 5] 74 I} 8415 wH=olUl=
ARE A=5t0] Mlazo) S41E S7HAIXIT (20,21)
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Paxillin< integrin®] 23t 425 &3 A|2e] S4of 3o
Sharl glom 127 FAA Aeke] 24720 2A8}aL 68 kDa
O FAE 7L QIth. (7) oli= ME71E Y] a2 (focal
adhesions)olel Ee|9-= ko]l Yokl = Tl = A|a
Ak A (cytoskeletal proteins)o|u EFo]Z2 A1 Z|LpolA| Al
/EFed 7|UobA| GTPase /g3t il 5ol Adlsh= o
22 2-gsto] (3) AT S S5 Ala2e] gAtolu -5l
A AekS Sz A0 efA] ATt (2,7) AlaE ol &
A&t integrini} A37RIA}F Ap=ol| ofste] A1 A5E paxillin

A AuK(plasma membrane)®l 24|
7 olefgt 28-S 2At (1) whebA] paxillin®] eFo] A|sk=]d
FAP} integrinate] Zgto] QF E|a1 415 o] Wsfj]o] Al
o] 57go] Aagithal s3ict (8) Paxillin® 3 5, A%
o+, ubat, iAatel] wol EAstaL, W= AA A5k &
2ol §lis A0 R deA ok (1) E3t paxillin®] o] 74
=9 ¢Fo] AFAol S8k Adte Aol Sl Ao = Yeht
Utk AAR o] Hof| At Ao A<= paxilline] F7HE WA
TUitelld= 257301 A9 §laz, A BetellA paxillin®]
A == A9 HxA Horf EEths 8% 9t} @)

HER-2/neur= paxillin®] HAF Y& S7HA17]3L E3F 14T
ShPgE dorlet B vAle Ao® deA gt webA
HER-2/new’} P& == 497} HER-2/neu”} Walo] b
+ 9%t} paxilline] 71kl sk4ict (12)
=AY Aol A WU FRel wE F5A1E S
H HEFT SAFNAN 59 ALY o) ke
AP fRRolAE HEANES] Rao] A9 yHakER] Aok
o}, f3el 13 H Hay

RS
(e}

i
g

i
r
%
>
o

O:
r ofy
i
&
[e)
=2
o

sy
=
7
o
o
a3
o
I~
fr
w
ol
pal
lo
N
<
s
2=
| oo

(¢]

i (o}
&
=
0
2
&
o]
&S]
o
=5
rlo
e
B
ofl 1
=)
ofu
>

o
2
>
rr
ox
<t
p

O
(o
314
o
(R
¥
O
of
i
jo
a
ottt
=2
o)
fr
[e]
)
iz
oo O
&
T
2
r_l
o
&

= o
|\ O
F:J.,éﬂl
o2
Io}-NOBL‘
oo
e Ho of
@ Jo ol
o2 o T
Ozo_z"_,ll-‘él‘
g
>., —
rJr:{O 7
ol
= h 2
3@@‘
2o o
lo g =
r»ﬁ_ﬁoloJ
Lol T o0
L
W g
drH‘N’
T &
m_;
:‘oi
o 32
S 32
G

i
ﬁ
=
lo
B L
AT
rlo
e gk

o% T
V)
>

o

ot

L} paxilline YA2ES]
CHp=0.047). ol= ¥ duiu
o] w2t HER-2/neu2} paxillin®] BH&o]
Holal QIS ¢ = QLo =91 A4 g o) I d
HER-2/neu= GA|3EIA = 748t BR3-2 Bl ¥id
Ao M= SR GRS & = Ui wehAl
A FtelA 3559 A Ed e

APz WSt 7hs o] =2 A Z2T

= HoleAle § A7E sliElor 2 A Zoh T84 paxillins

i

OC'
or
o
i
pace
lo

[e3

S
5
o
H
R

ox

By
%

52
i)
>
1
Jo
oftl
HE
o mu oo r& &

0.
oz

ox
o
o
5

p

jo
n
ot
24

i
)
fr

o
e
©
ox

£ o3
jo

il
ot
o
B
rEI
o
&
T
oo

il



114

O
Ui

|
i)
Oi

|
o
>
I
N
ol
lo
—>‘i:‘
o
it
T
o
)
e
50
o

AR 5 PAURH Gl 790} ui3h 2702 Bl 5

& ol 39, 2wl

(o]
et
>~
o
o
(V]
ol
i}
1o
oY
:10
oo T
o
:
EO

iIs4
N
IS
By

o
%
o
2
=
9‘{_5
re
¥
in)
o
ogg
1)
<
)
ok
i
iz
iu)

3
U paxillin® QA2 O] W QP2 Blsesht 44 73 A
o Ae] 2 ZfolE e, A4 f AdTellAl HER-2/
neuw’} 7FsHA WA= IAER HE 71s/d0] Y= XEE 4F
= 7 e paxillin T137] 98-8 HojF¢ih, wehd HER—
2/neur= |3 JAXZA ] 7FX|7} Q121 (34) paxillin 71 7}4]
ofl thall & T A= sfiutef SRt

HHgtoll A 2] HER-2/neut paxillin®] Wd A& HH
A ool A 055 Td FdS B o Y A
1% S A R A dlollA 0539 i = BTt
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