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(4 T H: DRl S O 5 R PP (0 3p KRG TR A5 BB loss of heterozygosity , LOH i % 2
0. 7V BREUABE 2005 4F 9 H % 2000 4F 2 1 FARYIG A7 (088 g LRI 2 2L U0 8 43 9], 157 FH IO 400 0 R B R
2H 2 R R T P S48 invasive ductal type carcinoma, IDC ) B EAE( ductal carcinoma in situ, DCIS ) 2 1IE W IR A X
8, T B AR s O P H AR AT T 4 AT R 7 400 LOH R, 45 x40 930 Mo 28 2% v, Y 244 3p X 48 D3S1038 .
D3S1295 .D3S1581 . D3S3118 %5 4 A~ 45 1 LOH 24> 5| 25. 0% ( 8/40 ).37. 5% ( 15/40 )\ 17. 5% ( 7/40 )1 5. 0% ( 2/40 ).
IDC 9 LOH % [t DCIS R &5 47. 5% vs 37.5% ) (AR TLe 248 X 4510 : FUIR G4 (0K 3P (TR LOH S bR &2k
A S, DCIS (1946 LOH SR E 450 T IDC, fEFLARE & B R b B i AL 5 &4 T LOH.
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Comparison of loss of heterozygosity at chromosomal microsatellites in invasive
ductal carcinoma and ductal carcinoma in situ of breast

QIAO Feng'?, JIANG Xiao-ling”, LI Xi-zhou', SHI Jun-yi', ZHENG Wei-giang' “( 1. Department of Thyroid and Mam-
mary Surgery, Changhai Hospital, Second Military Medical University, Shanghai 200433, China; 2. Department of
Pathology, the 88th Hospital of PLA, Taian 271000, Shandong, China )

[ Abstract ] Objective: To explore the loss of heterozygosity ( LOH ) of microsatellite sites at chromosome 3p in ductal
carcinoma in situ ( DCIS ) and invasive ductal carcinoma ( IDC ) lesions. Methods: Forty-three paraffin blocks were ob-
tained from patients with invasive ductal carcinoma who received surgery ( Sep. 2005 to Feb. 2009, Changhai Hospital ).
The IDC, DCIS and normal tissues were microdissected from paraffin sections. The LOH of 4 microsatellite sites was ex-
amined with the application of capillary electrophoresis sequencing techniques. Results: In 40 breast cancer cases, the
frequencies of LOH at D3S1038, D3S1295, D3S1581 and D3S3118 were 25% ( 8/40 ), 37.5% ( 15/40 ), 17.5%
(7/40 ) and 5% (2/40 ), respectively. The frequency of LOH in IDC group was higher than that in DCIS group with no
significant difference ( 47.5% vs 37.5% ). Conclusion: LOH at chromosome 3P site is an early event in the development
of breast ductal carcinoma. The frequency of LOH in DCIS is close to that in IDC. In the development of breast carcino-
ma, new MS sites have LOH.

[ Key words ] breast carcinoma; ductal carcinoma in situ; invasive ductal type carcinoma; chromosome; microsatellite ;
loss of heterozygosity
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H e dR 3p XY 52 B 20, 1R 7E I IX 30
T2, Horb e B 325 I 3p21 X, 7R
30 ZAEHE MR T X FEHERIL 50% ~100% 4,
PR AT 5 e etk 3¢ X381 D3S1295 .D3S1038
D3S1581 2 D3S3118 34 4> MS, B4 I JHROEA 3k
BHOIHES B Bk BOR S & M o> T AW 07
%, e LR 54 A 9 ( ductal carcinoma in si-
tu, DCIS ) 5EE M 895 ( invasive ductal type carci-
noma, IDC )Y A {4 3p DXl T2 22 5 M2 ( loss
of heterozygosity , LOH ) & A= 1% o

1 #MB5EFZ*

A

ER .PR .Her-2 } UltraSensitive TMS-P #8702
2 AL T 0 A M 30 A R T R A BR A
7] ,SDS ZE M i K.Taqg DNA RS H =4
TAE Ki#E VAR, ABI PRISMTM 310 Genetic
Analyzer Jll 74 .Gene Amp PCR System 9700 % PCR
{XF4°R 32 ABI 2 F) 7= i, Ultrospec 2000 284143
Y6 A A 95 E Oharmacia Biotech 2% 8] 75 o Cell
Cut Plus WO WY1 H R 50 H &+ MMI 2 A .

43 L MR L AR A 40Kk B AR BE 2005 4F 9 H
%2009 4F2 A FARUIBR AT, 17 B40%
HLUK A 5 BV R 3 ], 3R A 205 B 5 40 1], 40
BEER 32 ~71 %, F1(49.0 £10.1) %, RiE
Blorm-Richarcisonde 432 AnERT B A W6 34 710F 5,
Hir T %6 #l(15% ), 1T % 24 #iI( 60% ), M %% 10
Bl 25% ). FRFE— MR 0 B I R B2 250 TNM
Ay AR VR T D0 SR o e B A OK TR T B R
o 22003 4F WHO FLIRIE 5> JShn i, £ M

1.1

*1

PRI YR RS — AR AR fE A LUE S |
[ IR A7 A T i A s DXl A 9 DXl DA
FOE 5 LR A /IS i 4 5 451 A 24 B v i di)
P DX 3 D7 9 DX 3 R I XS A T RIS
1.2 AR MEZRESE R FERABARL
)

AR (VR EETE 6 pum )28 M HE
H-E 440, 7F Cell Cut Plus HOG R M E R4 L)
E oy B A A R A DL ROE R FLIR S
B3 B0 E B, B9 1B A 0 B A A 2 T
1 mg, W& TAHGIRAE & . 40 M 5] 4 L 3 Fi
AN ILTAS 120 PMEEAR
1.3 PCR # 33 H 28 DNA

(1) DNA F£Sh - #F 5 I Ak 22 Mol PK i
W Tris RN W, KR B 05 70% L BEVRIRTIE, &
HEEE T 30 min; BUZE K FEHTE MR UTIE ; B 1T wl U2
WP R E A E DNA ¥ >20 ng/pl NAIA
FRAE 3 28 Ultrospec 2000 28 7h 3 Y6 G EEACIN = D {8,
Dyy/ Dy EE ] 1.8 ~2.0 HAA L A - 20°C 1477
#H. (2) MS XHBIWF 5. MS {58 K K517
F1)% [ Sk & PubMed Home, 76565 HH i SR
EYHEARFBRAFRMCF 1), (3) PCR YRR
N ZR AE PCR AR T . B EARBUR 10 i, H
B 4H DNA 50 ~ 100 ng, b FHE51 94 10
pwmol/ 1( 1 pJ) , TaKaRa ExTaq DNA ® & 2 U,
dNTPs 1 p,l( 25 mmol/L ), 10 x ExTag Buffer ( Mg2+ )
1l IRGEARANE] 10 wlo W 24K 95 °C AL
5 min J5,94 CAEPE30 s ,55 C ~57 CiBK 30 s,
72 CHEAH 30 s ,38 MEHE ,72 CIEfH 10 min.

MS 5|#F5IER

Tab.1 Information of MS primer sequences

Information

Primer
Sequence Size ( bp ) Primers modified category

D3S1295F ATGGTTTCATGGATACACACA 21 6-FAM

D3S1295R ATAAGTTTTGATACCCACCCA 21

D3S1038F TCCAGTAAGAGGCTTCCTAG 20 6-FAM

D3S1038R AAAGGGGTTCAGGAAACCTG 20

D3S1581F CTCTTCCCAGTCCCTGTATC 20 6-FAM

D3SI1S81R GATTGCACTATGTCTCCAGG 20

D3S3118F GCAGGATCTACAAATCATTTTATTG 25 6-FAM

D3S3118R TGTGAAGGTTTGTAAATAGTCCATG 25
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1.4 Z@¥E & skiEn LOH

4lifk. PCR 79 Je A AR 300 13500 , 0 5w 4
% DNA UiVE. #£ PCR X 195 CZEM: 5 min J5,
HGHE B AEVKH 5 min VA L. SRJ57E ABI PRISMTM
310 Genetic Analyzer - POP4 Ji£ 15 kV F 60 C
THLK 28 min, HIL K AU £ Genescan 3 A4F( 3. 1
WL ) \Genetyper ( 3.7 it ) AbFRAGI - B KN,
1.5 LOH H| W7k

BT IEH 4141 DNA Al 285 hric e &+, B
I A SO R B, A e fE A E E AR T
LOH 43#7o 5 [F—/ A 1IE 8 Ji 55 21 21 H 4%, LOH
JE LR 2SR i TR DNA T o 255437 355 DR it 4 X
SR R FL 5 1 4 4 S A 3 DR o 3 B b 22 T ) A
(allele ratio )V A H MK 4 . S5 A0 3L A EL{E( T
T2/N1: N2 ) <0.6 8% >1.67 W% 5504 LOH (T
MBS, N HIEH L) 0,
1.6 %itzan

Sk HI SPSS13. 0 et , B LA A 3 b i ek
7N, PR R[] 22 B R Pearson KK, 21K (6]
B AT BB R RS G TR A B IR 35, Kruskal-
Wallis {17 Z 4 PP LA, P <0.05 8¢ P <
0.01 FREFAGI¥E L,

2 & R

2.1 DCIS 5 IDC # &4k 3p R4 £ LOH 5L

LRSI 20t PCR ¥ 15 K B4
HL VKA Be AT SR A A C /T 1) H vk R R A
FRARE PCR =4 K bR AR SEHR , D\ AL bRt A XoF
WNAF T . A3 (T T2/N1: N2) <
0.6 3% > 1.67 BHZAL SN LOH,

43 ()7L B g s ) b 40 B B A A U B AR
DCIS HA 37.5%( 15/40 )J il Je ta Ak 3P o T3 AL A7
B LOH, MTE IDC WA 47. 5% (119/40 )95 1)
KA LOH, BAR A AR ZEA L DCIS 21K, {5 7 41 1]
W LOH £ R X4 it 5 E X (x> =0.8184,P =
0.3656 ).

2.2 4 A3p #ITEALE LOH £ DCIS 4= IDC &
& Eoy £ 5

4 M7 5 P, D3S1038 LOH %K 25% ( 8/40 ),
Hrp 3 4] IDC &4 LOH, 1 i DCIS %k LOH,4 i
IDC & DCIS [A]fif % A= LOH; D3S1295 Z& ke %
H37.5%(15/40 ), Horp 6 5] IDC % LOH, 1 #i
DCIS % 4= LOH,8 4] IDC } DCIS [A] i} % 4 LOH;
D3S1581 LOH 4 17.5%( 7/40 ), H 2 1] IDC %
A LOH,2 ] DCIS /&4 LOH,3 4] IDC & DCIS [a]f}

&M LOH;D3S3118 LOH %k 5%( 2/40 ) ,2 i35
IDC &4 LOH. 4 A7 s LOH KEEFE AR (P =
0. 0039 ), H AP X} L & B, D3S1295 5 D3S3118
[ LOH &R 2R A= E L(P<0.01),1f
D3S1295 5 D3S1038 K D3S1581 =& = [a] ¥ 19 Xif
S THEIT2EEX(P>0.05 ),

BRI S S AR 5 2R, D3S1581
) LOH *4£ IDC, DCIS ¥ 21 A 5], 18 12. 5%
(5/40 )31 595 3 M 5. LOH,IDC 2H¥) e DCIS 4%
Az A TESE T F (P >0.05,%2 ),

D3S1295 D3S1038
DCIS /\j\ o

12027 ma 1342 IEATS

Normal /\

12041

B 1 DCIS 5 IDC &k D3S1295 #1 D3S3118 fir &= #9 LOH
Fig.1 LOH at D3S1295 and D3S3118 on chromosomes
of DCIS and IDC

*2 44 3PHIENS LOH % IDC #
DCIS &R AERREN nl % )]
Tab.2 Differences in the incidence of LOH at 4 MS
on 3P in IDC and DCIS[ n( % ) ]

Type D3S1038  D3S1295 D3S1581  D3S3118P
IDC 7(17.5) 14(35.0) 5(12.5) 2(5.0)
DCIS 5(12.5) 9(22.5) 5(12.5) 0(0.0)

3 i iR

FLMR SRR B 20 R A SR B R R A 1p.3p.
6q.8p21 ~22 9p.11q.11p.13q12 ~13.16q.17p.17q
AT Y R DX T 35 Y 0 A A 7 35 PR ek
TEVFZ IR A K. A CHE , 3pl4( R 45
B 11% ~44% )*) 3p21 ~22( 69% ).3p24 ~26
(30% ~48% )" N KA E 3 XK, A
i 9% % £ 19 D3S1295. D3S1038. D3S1581 M
D3S3118 4t 4 PU A4~ MS i A5 4 5l 7 T 3pld. 3.,
3p25.3.3pl4.3 K 3p21. 3 YL X 3, Hoxf py LA
4394 FHIT . VHL . FLNB A TVSC2.
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4 A7 5 D3S1295 (1) LOH 7 40 1] 7L i 9 £
H R R ( 37.5% ), Hip DCIS K H R A 22,
5% ,IDC K384 35% . D3S1295 () LOH J& FHIT
EHFOE T HATRER 2 FHLH =2 —, §F 58 2 BiE
52, FHIT BRI 7E LR 19 & 2B R e f bl
ZHEBMVEMN % MS 19 LOH 2 7L B9 & 1
FEIAE T2 —. D3S1038 1 LOH K H% K 25% ,
Hrp DCIS ¥ %K 12.5% ,IDC K R 17.5% .
HCFE 67 1) VHL K& PRI 2 740 5 28 i o8 41 o) 5 ]
( tumor suppressor gene, TSG ) Z—, jCﬁj([ . iz,
VHL X335 5 ZUM s =0 Rk 25 5 e 5 6. &
SCHRKG 2R, R L D3S1581 . D3S3118 Kz Ho w1 35 [H] fiy
AR , 7E A 9T & L, D3S1581 Y LOH A4 H1
N 17.5% ,Hod DCIS K%K 12.5% ,1DC K 1
FN 12.5% ., D3S1581 ) LOH F 5 D3S1038 K
D3S1295 Z ]2 R g it 2@ 5 L. Il LU,
D3S1581 [ LOH 5 ZLHRIE 9 A A= 26 UIAH O, LB Xt
N B FLNB AR AJ BE J2& FL AR 8 79 8 22 TSG Z —.
D3S3118 1) LOH 7E 40 1] & 3 v AR I i 2 1,
B S W 55457 T 1IDC, 1fii DCIS H kA K.

40 I FLIRIE B, 15 B 37.5% )F DCIS %
A LOH, 1 19 $iI( 47.5% )F IDC &4 LOH, Hr
A 13 $i( 32. 5% ) B35 T DCIS #1 IDC [A] B & A=
LOH; 345 21 fl( 52. 5% )34 & A4 MS ) LOH, H
3 4I(7.5% YA 3 4 MS &4 LOH,5 #il( 12.5% )
24 MS &4 LOH, 13 fi(32.5% )FH 1 4~ MS &
A LOH. AIFE Y, BEE FLIR 1 DCIS 7] IDC #Y e,
KA LOH B MS v s B B 3 2 S n e FL e R
L FE R, B MS 5 &4 T LOH  ESE T FLIR
(% 1 5 T8 S 22 A S A% ) o il AR B R 4 SR B
AWFFEH R, DCIS 4118 LOH 4R B 43T IDC 4.
Zikan %' & AT M 24— 4 DCIS B9 4 F X
KT IDC, AKX 518 r] IVEA DCIS A J#
9 IDC AYFRIC

ARFFEHFLBR I LOH ARG H 2R A T B A (0 41
A T A AT RE R R T OB AR B
) AORE  25 BARAIIL SR T e, B B 404 sk
Fi AR BT A BB SN HE R T 45, Taylor 25" % 1
J PR A TR SE o
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