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The r-Synuclein Expression in Breast Cancer and its Correlation with the

Expression of the HER-2/neu Gene
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Purpose: Synuclein has been identified as an important
neuroprotein for developing pathologic deposits in Alzhei-
mer’'s and Parkinson’s disease patients. 7-synuclein is also
known as a breast cancer-specific gene 1 thats’s not found
in normal breast tissues but it has been reported to be ove-
rexpressed in breast cancer, ovarian cancer and other tu-
mors. To evaluate the availability of 7-synuclein expression
as a prognostic factor for infiltrative breast cancer, we an-
alyzed its correlation with the clinical parameters and the
HER-2/neu gene expression.

Methods: Two hundred fiffty samples of breast cancer ti-
ssues embedded in paraffin and that were obtained from
the infiltrative breast cancer patients who were operated in
our institution from January 1995 to December 2000 were
analyzed with employing the tissue microarray technique.
The expression of r-synuclein was studied with immuno-
histochemistry and with using 7-synulcein antibodies. One
hundred thirty one cases that showed favorable staining
were selected and studied retrospectively.

Results: Fiffty five% (71/131) of the patients showed 7-sy-

nuclein overexpression. The histopathological findings that
significantly correlated with 7-synuclein overexpression were
the number of metastatic lymph nodes (p<0.01) and the
cancer stage (p<0.01). Using the same tissue mircoarray,
the HER-2/neu gene expression and 7-synuclein expression
also showed statistically significant correlation (p=0.04).
Conclusion: 7-synuclein overexpression showed significant
correaltion with lymph node metastasis and cancer stage. It
also showed significant relevance with the HER-2/neu gene
expression, and that is already known to be a prognostic
factor for breast cancer. Therefore 7-synuclein may be a
useful prognostic factor for infiltrative breast cancer and fur-
ther studies on the its correlation with survival, local recurren-
ce, and distant metastasis should be conducted (7 Breast Can-
cer 2007;10:114-9)
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719} ehlALolTt (1, 2) y—synuclein AR 102301 9131
31 5709] coding exon & o]F0|A 111 1 kbe] mRNAZ
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Al A9 dEA QA YTk U Sol AR WX breast
cancer specific gene 1 (BCSGD-2 7¢2] ¢DNA library®ll
A =L RiEE s 1 YA G 22 2] cDNA libraryollAs
Ao W] ¢kett (5) BCSGIS 7|29 ¢l oh A4 <l
At QFFARLE} AFE/do] glal A EEel synucleins®t |7 141
& A4S YEFATHSNCASLF 54%, SNCBE} 56%). (6) BCSG1
B4 °]% synuclein(3)3} persyn(7)°] ] genomic library2t
] cDNA library=2F8 247 3=, A 7]2] Tz &
At kA2 vk H) o] & BSCGI2 v—synuclein® ™
A EIT), Ji S5 y—synuclein®] ol B]AAE o
2 E= 28 22 P890}, 152 Northern blot}
in situ hybridization ©]-88te] oM oA =2 Rl
& y-synuclein mRNAZ} H&E|1L oM 4 5% 52
5 ZZ]of| A= y—synuclein mRNA7} A 2] W& X
S 95 Uit y—synuclein®] ZE& o] ¢=E0] uhay gl
0| 2= ol thall @A7HA] gl A2 A2 02 Ajar9)
/37 23S S7HA1712in vitro) A WellA Zolg &
(in vivo)Al71H SFIA| F Alazaabel]l #13d< 71A1A] geh
oIt} 8) Synucleins®] IPEHL dagho] WhlutE o]
=20 ® d#A ok (9) 22 r—synucleino] 4} A
HEohel thE o] RS, Akt dirdet, 1% #He, A
A7 ol e A= ofs ] 77t ==
ARIE7} E=rhe A R gk (10) 019 d+t
to| Al ¥ —synuclein©] §74¢2] W7o Eol4
AMES Western 4 (9), RT-PCR &4 (11)&
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19959 1958 20009 1297k4] oA 28 et »
whotol] i AR SRS U A S uE 2ol =
219] Hadel7t 2Rt 2500015 tVdo 2 A mAEiE-E Al
sl3itt, y—synuclein®] A o}F= y—synucleinof| thgk 3
AE o83t AHxAslEtgM o s 24s1lon, FUT =4
oA EE o83l HER-2/neu 34 522 FFAAE

Fal8Hfluorescence in situ hybridization, FISH)Z 215}
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1) v—synuclein0i| LSt HAXZIS|St HAd

H 22518} 9= goat anti—human 7 —synuclein poly—
clonal antibody (clone C—-20, 1:200, Santa Cruz Biote—
chnology, CA, USA)Z 1x} FA|Z2 AR8-31] avidin—biotin
complex method® A|&J}St}, 2o 14 E Tl =
uff 22)9] ZZu| LS 4 um FAE AR A 2258} ¢
A8 Zeto]Eof| HARAT] F xylened o]-85to] Gutehasls
ATEZ FABIICE SEte] =5 10 mM citrate 2520l B
FH EAE lef] AR oA 581F 23] 7HhsigiTt Wl
AR AE 0.3% TAISeA R 908 oA AR & L), &
Zho| == U} A9}t $4| phosphate buffered saline¥} 1%
bovine serum albumin®]l 4°C of|4] 324 &<t RESAIFT

o]x} A2 anti—goat biotinylated antibodyS A-2oflA]
2057k ¥k-A]Z1 B 3-3'—diaminobendizine—tetrachloride
(Biogenex, San Ramon, CA, USA)E WA 2 AMSSELSAB
kit (DAKO, Carpinteria, CA, USA)E ARE-3}I3T] o] & &
0]=1= Meyer's hematoxylines ¢85} |2 31Tt
<4 =TS LA A Al AlAeE of88to] WA A&
o] gsloirt, HAEME Sefo|Ee PSS Hole Al
v]g| Z<=(proportion score)2} FA HF<(intensity score)S
S35l AAkslgltt. vl Fas HARRSA A7t ke A
&2 o 0, WHRSA A7} 5% vlRE 5-10%, 10—-40%, 40—
70%, 0% VgL W 2421, 2, 3, 4, 52 555 WHech 94
A= wukgAdol 3l o 0, QA=) o 22t 7+ o 7}
741, 2, 328 Sa& Wrsich AeRkeAo 5 578X )= M
| M=ot HA 4=0] glo] 4 u|urd W) 34, 4-8 Alo|d wf &F

Aoz BrskAckFig ).

4
9‘_1_‘
£l

O

B g

2) HER-2/neu RMX} S8 S-S 218t FISH
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Fig 1. Immunohistochemistry of 7-synuclein (A) non-expression of 7-synuclein (B) expression of 7-synuclein (brown color).

3) SriErs 24

SPSS 10,18 o]§3lo] 23 ej8tal 2703} 7-synucleind]
S ol 1 Fxje] Q4pY7Iete] S chi-square A%
shg0m FABA OIS p<0.058 71 E0 R hiek

2 o

FREQ) HFAHL 50,0+ 1154190k, 22 2|ska 244
SHeke] ¥7)= 171 279(20.6%), TIA7] 589|(44.8%), 1IB7]
1490(10.7%), TA7] 2891(21.4%), 11IB7] 291(1.5%), IV7]+= 2
A|(1.5%) et AAEZT =EAe} TRAAEHE =8A|9] oFd
o= 1170l 4] To| 7Fsct, AERA 4=8A1= 1179
Z 5090(43.1%)°A FAdolaL, ZEAAHE =8A= 1174
% 379(3L.9%)oIA F/dolsitt. HER—2/neu §-44F S&-2
13190 & 36901(27.5%) A BREIE diA 2 Hn=131) 5 55.0
% (72/131)°114 synuclein 2P 4-7d0] =T Table 1).

2Rk Ao W y—synuclein®] I ] Avk=
oo 2tk 452 327171 2 em v]el 7t 35419 o]
2 199(54.3%)°llA4 y—synuclein®] ILEE QI on A=59]
=717} 2-5 cm?! 7= 85 AL ©] F 47(55.3%) A v—
synuclein®] ZPIE=GICE, 5-2] 271715 cm oMl Be=
NP °] F 69(54.5%)14 ¥—synucleino] Z&A=| Ik,
0] F7)of] W y—synuclein® TP R EAH o=
felgt 2o)7} Y1tk Table 2). WA o] Alejo] wha} NO7}
8199|991 o] 5 359(43.2%) 1A »—synuclein®] TPEAHE| 0.

Table 1. Clinicopathologic findings of 131 invasive ductal car-
cinomas

No. (%)

Pathologic tumor

T 35(26.7)

T2 85 (64.9)

T3 11(8.4)
Axillary LN

NO 81(61.9)

N1 17 (13.0)

N2 33(25.3)
Stage

| 27 (20.6)

I 72 (55.0)

1l 30(22.9)

1\ 2(15)
ER status (n=116)

Negative 66 (56.9)

Positive 50 (43.1)
PR status (n=116)

Negative 79(68.1)

Positive 37(31.9)
HER-2/neu

Not amplified 95(72.5)

Amplified 36 (27.5)

LN=Ilymph node; ER=estrogen receptor; PR=progesterone receptor.

™ NI 17993 o] 5 119(64.7%) 1A 7 —synuclein®] T+
HA=Qch N27F 33993 o] 5 2690(78.8%)2ll4] ¥—synuclein
o] AL}, 7zl Ho|o] 47 F7ReE FAKLE
9J5}A|(p=0.002) y—synuclein®] TPAE|QUTHTable 2). 9FE
9] B7]o) W2 y—gynuclein®] 1§ 0] Auk= theal gt}
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Table 2. y-synuclein expression according to the clinicopa-
thological factors

Table 3. Correlation between y-synuclein expression and HER-
2/neu amplification

y-synuclein y-synuclein
o -
Not expressed (%) Expressed (%) value Not expressed (%) Expressed (%) value
59 (45.0) 72 (55.0) 59 (45.0) 72 (55.0)

Pathologic tumor HER-2/neu

T1(n=35) 16 (45.8) 19 (54.3) Not amplified (%) 48 (50.5) 47 (49.5)
T2 (n=85) 38 (44.7) 47 (55.3) 95 (72.5)
T3 (n=11) 5 (45.5) 6(54.5) 0.9 Amplified (%) 11(30.6) 25 (69.5) 0.04

Axillary LN 36 (27.5)

NO (n=81) 46 (56.8) 35(43.2)
N1 (n=17) 6(303) 11(64.7) 2}e] A& ofsfshzt] F83kek Synucleins AT 57—
N2 (n=33) 7(21.2) 26 (78.8) 0.002 ‘ ; ‘

Stage synuclein®| Western #4442 &3l y—synuclein®] F4 -
/1 (n=99) 51(515)  48(485) A3 /117] S Ao =] 9k TI/IV7 ] 53 A
NV (n=32 8(25.0 24 (75.0 0.009 N _ _

e (0= 250 750 Q1] 707l Rk b} B ) olefet AL
Negative (n=66) 27 (40.9) 39(59.1) SRISh= o oo ts5o] AISYEIT) Ninkina 5(7)2 Nor—

P;)ngxz (n=50) 22(44.0) 28(56.0) 07 thern blotting™r Western blottingS |85k 04
Negative (n=79) 36 (45.6) 43 (54.4) Hlo} M| Lol A y—synuclein®| WEE I AAF GHEZ Ao A=
Positive (n=37) 17 (45.9) 20 (54.1) 0.9 3]

LN=Ilymph node; ER=estrogen receptor; PR=progesterone receptor.

I/TII7191A4 99| % 484|(48.5%)7} r —synuclein®] TFaE-S X
ek, II/IV7oflA 3240 5 2490(78.8%)04 ¥—synuclein®] 2t
S Holck, [/I17]e] vis) HI/IV7]elA BAH o2 o5
(p=0.009) 7—synuclein®| TPHE == ZS 2151 HTable
2). AAEZ2A 84| A2 509 - 289(56.0%)0114] ¥ —sy—
nucleino] LA o ZIIZAAEHE 4=8A P 37
A= 209(54.1%) 914 7—synuclein®] AT L), oAER
A =8Ae ZRAAHE =8A47} /] 739} v —synuclein
9] AL FA A o =7 ARHA7F SIATH(p>0.05) (Table 2).

HER-2/neu {73047 o] =4] o2 959 5+ 4741(49.5
%)ollA r—synuclein®] FHAE ) 1Lt HER-2/neu A}
TEE H 369 FollA= 25969.5%)14 ¥ —synuclein®] 2+
A= HER-2/neu 8442 1pdyt y—synuclein®
o] FAH O |03t A (p=0.04)7} a2 ERIE
= UK Table 3).
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HER—-2/neu®| HaSE 45k ohelRt ARl glow 1
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(Herceptin)e o83t 3ot M Ash=t] 588 &
2 y—synuclein®] I o] {9
710 BolHolak=z AHS 2RIgE AtellA| RT-PCRE &It
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