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Purpose: Breast cancer shows various molecular and gene-
tic alterations in its development and progression. Microsa-
tellite alterations, and especially microsatellite instability (MSI)
and loss of heterozygosity (LOH), have recently been pos-
tulated as a novel mechanism of carcinogenesis and as a
useful prognostic factor for several gastrointestinal maligna-
ncies. LOH is related to the allelic loss of various tumor sup-
pressor genes; however, MSI has been found to be the result
of an erroneous DNA mismatch repair system and this has
been known to be involved in the carcinogenesis of the here-
ditary non-polyposis colon cancers and some portion of the
sporadic colorectal or gastric cancers. Yet MSI has rarely
been studied in invasive ductal carcinoma. Our objectives
were to evaluate the MSI and p53 protein expression in in-
vasive ductal carcinomas and to correlate this with various
clinicopathological factors.

Methods: The MSI analysis was performed by using poly-
merase chain reaction with five polymorphic microsatellite
markers (the BAT25, BAT26, D2S123, D5S346 and D17S250
loci as recommended by the 1998 NCI International Work-
shop on Microsatellite Instabilitis and RER phenotypes) in

50 surgically resected tumors and each of their non-tumorous
counterpart. The p53 protein expression was studied using
immunohistochemistry.

Results: MSI and a p53 protein expression were detected in
22% and 54% of the tumors and non-tumorous tissues, res-
pectively. MSI was more frequently detected in tumor grade
I, T-stage |, non-metastatic tumor and tumor stage I. Also
there were rare cases showing a high grade and stage with
metastasis in the MSI-high group, in which more than 3 mic-
rosatellite loci had MSI. The p53 expression results correlated
well with a higher tumor grade. Correlation between MSI and
the p53 expression was not found.

Conclusion: These results may suggest that MSI may be
involved in some portions in mammary carcinogenesis and
tumor invasion. Also the clinical use of the MSI status may
help to determine a better prognosis among invasive ductal
cancer patients. (J Breast Cancer 2007;10:77-84)
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pendorf tube®l €3I}, o] &etol=r} v wjjulc; 20|
HE O AER] IR ol8 407 25| 7S Hopon] =
|7} v wioith @ oS WRIsE] s M= L ARSI,
1 % eppendorf tuber= 247F52°C &0 FIth 1 & AR
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Table 1. DNA sequences of 5 microsatellites in MSI study

BAT25 (f) 5’-TCGCCTCCAAGAATGTAAGT-3’

() 5-TCTGCATTTTAACTATGGCTC-3
BAT26 (f) 5’-TGACTACTTTTGACTTCAGCC-3

(r) 5’-AACCATTCAACATTTTTAACCC-3’
D25123 (f) 5’-AAACAGGATGCCTGCCTTTA-3

() 5’-GGACTTTCCACCTATGGGAC-3’
D5S346 (f) 5’-ACTCACTCTAGTGATAAATCGGG-3’

() 5’-AGCAGATAAGACAGTATTACTAGTT-3
D175250 (f) 5’-GGAAGAATCAAATAGACAAT-3’

(

1) 5 -GCTGGCCATATATATATTTAAACC-3

Z} PCRE Al&j3ly e, z17ko] PCR £-91 3% DNA 1 uL,
0.2 mM dNTP, 10X buffer, 10 pmol/uL primer, 1U Taq
polymerase®l| F55 7181 12 uLZ B 3t PCR 2+
o] tfsto] 35W1R] 407715 RhE AXEIGIT) BE Saa
(Perkin Elmer Cetus 9700, Per—
kinElmer Inc., MA, USA)ollA] Ala§8l3ict, 7|E&ozE= 7+
F7) o HAIRES-2 94°C oA 30%, ZATES-2 55-60°C °llA]
0%, IR 72°C ol A 4024 Alg¥star upa|at =719
RG-S 72°C ol 1027 HH-A71aL, 5355 PCR 4k= 3 uL
£ 2% agarose gel X7|%9502 g1},

o]% 3 uL®e] PCR AF=3} formamide loading dye (95%
formamide, 20 mM EDTA, 10 mM NaOH, 0.05% brom-—
phenol blue, 0.05% xylene cyanol) 3 uLE F3l 98°C of|A]
587 o] HAANZ & d8o7 3] YAl o 3 ulLE
Fall 71950l ARgsIATt 71952 1,400 Vol 1AIXF vE
B ATHSE & gel 2 FAEIITE 2 42 binding solution
o &Jafl gelo] o] U= FejH HE& I E 287104 10%
acetic acid® 30&7F IAAZ] &, SHGSE 384 23] g5}

o] A|&8laL, silver nitrate
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7h F5lo] K wj7kx] WAAIZ] & QF Ipgof| A ARGRE A d
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= WSSl
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A517] 18l 3%2] Tpitslpdng =323t 2 1110002 34

-'9-L

H HEE49] 12} p53 FA(DO-7, Novocastra, UK)E AF

oA 2AI7E HESAIZ] 5 PBSH 2 AJA3t3ict 22F &A1 bio—
tinylated link antibody (LSAB kit, DAKO, Carpinteria,
CA, USA)&} 2027t RESAIX] 3 PBS= A48}t Strepta—
vidin (Zymed, CA, USA)Z} peroxidase”} A% g4l 30+
ZHEESA)7|31 o] % HRAIEES- O 3 3—diaminobenzidine tetra—
chloride (DAB) (Sigma, Korea)® YHAIA]Z] T2 Meyer's
hematoxylin® 2 2 & s 2= Fof A|&ste] Ao A
A & AT
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9 ofl= 279(54%)01 3tk W7 E= 17171 139 (26%), 7]+
2594|(50%), 7 |+= 12401(24%) ©1 At Table 2).

2. MS| ZE=1} p53 THH 254 ket

224 TetollA MSIE B3l Fdl= F 1191(22%)°131ct. BA-
T25, BAT26, D2S123, D5S346, D17S250 FEAIAF] BAof A
RO E BRlE 4= Ql=(informative) el 2 TAR &
399, 414, 36¢°], 354, 3290121t 1L F 2tz 89(20.5%), 7
A(17.1%), 491(11.1%), 641(17.1%), 441(12.5%)°I4 MSIZS RS
o 5719] AR} F BAT25 3AAA MSI AEE©] 20.5%
2 7P =9row D2S123%A] 11.1%= MSI A&Eo] 7 &
ATk 571A] AR} 5 24 370 oo MSIE X9l MSI-highw*
9] Sel= F 491@%oldct. FHH, A4 tixat 2F] oAl MSI
7} HEEA] FAHFig 1, Table 3). W2bA 571A] microsate—
Liteol A1 2] MSI= g0l ATt 5-2JsHA| &= Stk (p=0.020).

N T N T

Fig 1. Representative MSI pattern of BAT25 (left) and D175250
(right) markers in invasive ductal carcinoma. Each T lane shows
mid-lower band gain.
N=normal; T=Tumor.

Table 2. Clinicopathologic findings of 50 invasive ductal car-
cinomas

Clinicopathologic parameters Number of case (%)
Age

Below 35 9(18)

Above 35 41 (82)
Grade

| 10 (20)

Il 25 (50)

1l 15 (30)
Size

<2cm 14 (28)

2-5¢cm 20 (40)

>5¢cm 16 (32)
LN metastasis

Positive 23 (46)

Negative 27 (54)
Stage

| 13 (26)

Il 25 (50)

1l 12 (24)

Duck Hyoun Jeong, et al.
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3. MS| ZE1t YakHa|stx QIxjelo] Ak

MSI HEE2 35AIE 71808 F-28 ¢ A nk2 §-9
3 Sl ZJol= fiqlek

o] Bolwof w2 MST HEE2 15+ 58 109 3 4]
(40.0%), Il S+ 259 3 691(24.0%), Il S5 154 % 101(6.7
%) 2 23tk MSI HEE e folet JA4aATE A
tHp=0.033). &% 7|0 w2 MSI AEE-2 TitollA] 59
(35.7%), T2:2o|A] 49)(20.0%), T34 241(12.5%) 24 T3
oA MSI AEEC| W2 F3S Hyovt folde qlsint
=7 oo w2 MSI AEE-2 HolAd AEollAl 461(17.4%), Hl
Zold ggollAl 74l(25.9%) 2 A Fo)/dd - MSI AEEC]
I 74 B o 594 Sl Zol= §ldinh #rlo mE
MSI A&E2 7] 139 % 590(38.5%), 1171 2590 5= 49(16.0%),
7] 124 & 29(16.7%) =41 71 E MSI HEE9 Aol= 3

Table 3. p53 protein expression and MSI detection rate accor-
ding to the clinicopathological factors (%)

Total p53 Protein (%) MSI (%)

Tumor vs. Normal

Tumor 50 27 (54) 11(22)

Normal 20 0(0) 0(0)
Age

Below 35

Above 35 41
Tumor grade

| 10 3(30.0) 4(40.0)

I 25 13 (52.0) 6(24.0)

1] 15 11(73.3) 1(6.7)
Tumor size

Below 2 cm 14 8(57.1) 5(35.7)

2-5¢cm 20 9(45.0) 4(20.0)

Above 5 cm 16 10(62.5) 2(12.5)
LN Metastasis

) 27 12 (44.4) 7(25.9)

(+) 23 15(65.2) 4(17.4)
Tumor stage

| 13 8(61.5) 5(38.5)

I 25 9(45.0) 4(16.0)

1l 12 10(83.3) 2(16.7)

MSI=microsatellite instability; LN=lymph node.
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Fig 2. On immunohistochemical stain for p53, the tumor cells of
invasive ductal carcinoma show strong nuclear expression.
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3HH, MSI-hight 495 WE & BA5hH Fofo] B3l S
79l FHle fl9len, Tiwto] 3909, W7] I7l-ke] 3
o, vlFdoldel 7B-- 3elloll e, SAIA Fode

o1 Q= Afol= Yk

Foko] Eslof w2 p53 w1 55 58| 5 390(30.0%),
I S3ollA] 1391(52.0%), I SgollA 119|(73.3%) 24 # &3}
LA4E ol B H|Eo| oo o BAIFCE {25t
AcHp=0.044). F4F2] F7]o| wh2 o] a2 T1Fof|A] 8
(57.1%), T2wA] 941(45.0%), T34 1094(62.5%)Z2A] -+
ol Q= Aol fich HEd ool whE thall WS- o]
A1 749 1591(65.2%), B 014431 79 1290|(44.4%) 24 Ho]
A FgollA] 2 o] HERS E@‘XFP o = Abol= ¢l
Aot W7o M2 o ka2 17] 89)(61.5%), 1171 941(45.0%),
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Q19Lot W71 £o1 Gl b A Holi= §19iTHp=0.133).
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SHl= 79(14%), MSIT AEH SEl= 4918%), p5b3 T i
T Qle 79 2090(40%)01 9L, FAF B 3499 Sl 199
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Table 4. Correlation between MS| & p53 protein expression

p53 protein expression

(+) ()

MSI (+) 14 8
MSI () 40 38
o #

ZE =] oF A RIe7E S wslE of fiete] eh=9le]
Stietol] & A== FHeh WEC] S7HEAL Sle FAlolH,
35A] wRke] F2 o gofl M= frgbell thigt =71 Wt welrt
E15 85| HU () A F St 8719 dFolzi=E A=
A AL, oF Ho] ol Zpol7 il LR o35 Hol= 7
e gonE ofo] i 9 Hojof delE veft 24 T
=514 QAEe] A Q] A8l et dts F_sIHh (1620
ol AT A2 Fof WA F&IA A=
opde] gt T AajollA] o) TAlo] AA FA == FRt 7]
o] IR A=A lom, FAlof B Eeleh o
A=) FAAVINA L] HA7E EAEA QFe] g} AR
opdItel A S Hslele el AAH ATk, 5)
T TYAA ks A7), Al S, AR R ASE A
A 54 e 2ol T TS AAvhs 7sE shE=

)

W
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71 Zofl 71 Hho] Sl fAaka Wolekal & 4= gl ol
£ 291 FPP) $42] FAL P AL B Ho] 2
2o} Poluhs Bopola 7] vIgHsks Aujid B

=

= o-83 LOHY] 2R1& 53l dobd 4= Sirh AvliA|
ABA W] Al (genome) Avte]] AA F-H51A EA Sk G
7|12 s R s PEje] DNAR Td shgdof 217
A 9= B]HAKnon—coding) DNAS] QJx|5hH Fxt Ay
FEE Rof|A FAE o] Ahiztol] A & {2 = v Adol
AA GAA] A GARRE 312 AE(DNA fingerprinting) 3
Alell 28T (4, 5) o]2fet B4 Kol @nEpAlE o]8st
o] FAAV oA LOHE HEShe 7o) 2 W= o] ko
FAlo] DNAY] EA] .57 wAof wolsh= fxbEollA ozt
A3 RIS Ee A2 718 AnRaeA] EeFYdMSDol Ty
3t AT W= o] fit

EAQF w7 FARKE o) o] AnEpA| o] REEE = 74
Yo} & HIFE oA ‘:1"“ Apdlo] Hhej 5l o o] 22 DNA 4=
5 7159 A3 UeiTe 542 &l WEe] S71Ee]
APEA| Y v 037]/40501] TR S4E 49 ‘mutator
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Z o=’ MSI7F 34 BI-8Ed tideh S5 (HNPCC)l
A s tigetolld 2 s FEFrarl deA flom,

]

(8, 9) & o)l A HNPCCL] QAT 1= Aol MSIo] =+
Al E251E et AF gelrt ool ot 18, 19)
2HH, MSI 7132 HNPCC ©]€jell= T3 (sporadic) A2
o, $I9, Al Tk, I 5 Tkt o8] o] ek 10—
15%1A4 et 7102 2R3t HilEE Wo| Wk 9]
o} (12-15) o] 22 @A BlolEo| tigk a7t 27]ole
237 |A AF YFE Wo| o]FoHAT Htoll= AL HE A
719] oAl dtE] o] YEARE HfjofjAle] e g Hol of
o] £3] fhS diiko 2 ok MST 4= ez oz ud
slotal g 4= Qi) B Ao A= MST HE2 93] 19984 ui=t
NIH NCIelA 934 A-8-& 918l MSIS] #2315 flsf Hazgt
BAT25, BAT26, D2S123, D5S346, D178250 5 57H4] 4]
A= ARSI (18, 19) BAT26 24919} D28123 #9)= 2p21—
2pl60l YIX|8kal hMSH2 F7xtel dite] 9131, D5S346->
5q210ll YX)5kaL APC §ARe} Gto] 9lon DI17S250 2]
= G| 17q11.2—-q120]l 91XI5HH, BRCA {479}t olyts]of

v
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HirE 5714] 9] SR BAES ARSSIAIAT g A
51 FAES AR gl LR RO Tkt A

58 ARSI Siah 52012 H-a4 T4 306
Arats. o S8 35.5%004 MSI HEEHL
FA2L] 2, 9% AT AEE S-S B sto] H]
SI AZES 29tk Molist 5(21)2] R0 A= A}
Zol|A] oJH MSIE AEEA] &tk ¥FH Murata 5
(2202 5719 FAAS ARE3le] 157119 MSI7F HEstgle,
71 % 64z MSI-Highw|3ltt, E3F Pizzi 52312 8719 #
A2E ARgSElom FE 2 36.5%CN4 |4 270 ol4ke] MSI7F
U2 Bse] tha 2 Hl&2] MSI AEES B st
Mendez 5 (24)& 5712] FAXE ARg3te 27 o2l MSIZt
HEH S 11.6% ©19S=S Ba1ste] 8%2] MSI-Highw-&
H3l 2 A-tel MSI AEEC| SARIITE Ul ElolA= 2L
T Elo] EEIANE )=t vhE =) £31-& #Harshd Kim
T @51 BAA 11p15.5 Aol = IGF-119F ¥E D11S922,
D1159880l4] 322 vl&2] HEES ¥ 31l D118922 HAA =
284 BT 45.3%0014 MSIZ AEERSS Halslo
e =2 HEES ot ESh 2 Aqtollx] BAT25, BAT26
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o] F7IA] FARN= ZZF 8| Teflol| 4] MSIE E9.2H, BAT25,
BAT2601419] =2 A& E°ISIt 53] BAT262 MSI o=
ZARsE] IRt - =01 1ok, 9/ ATt HobA &
43 BARR FEA 9J3126) B AYoME o Hr Kl
= Ao gk ot Siah 52002 BAT25, BAT2600A4]
MSIZF §iQichal B aste] 2 At Axje} 2 zjo|7} Lt
2 A g o 9 HEEk QIAEL] Ao ulet 248t
A MSI AEES 52 559 234 fo8A WA HE
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