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Detection of micrometastasis in fixed
paraffin-embedded Sentinel Lymph Nodes
of Breast cancerusing RT-PCR

Joon Jeong, Eun-Chang Choi, Youjeong Choil, II-

Kyun Lee, Seung Ah Lee, Jeon Han Park!, Yong
Hoon Ryu2, Woo Hee Jung?3, Hy-De Lee

Departments of Surgery, Microbiology!, Nuclear
Medicine2, and Pathology 3, Yonsei University
College of Medicine, Seoul, Korea

Purpose: Sentinel lymph node (SLN) biopsy is con-
sidered a highly accurate and very economic
method of assessing the axillary nodal status in
breast cancer patients. Recently immunohisto-
chemical (IHC) staining and reverse transcriptase
polymerase chain reaction (RT-PCR) are commonly
used to evaluate micrometastasis in the sentinel
lymph node. However, most of the RT-PCR studies
have been performed using fresh tissue. This study
was conducted to assess micrometastasis in clini-
cally node-negative breast cancer by using RT-PCR
technique on the paraffin embedded sentinel
lymph nodes.

Methods: Sixty patients who undergone SLN biop-
sy followed by axillary lymph node dissection due
to breast carcinoma were evaluated from February
2000 to January 2001 at the Breast Cancer Center,
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Department of Surgery, Yongdong Severance
Hospital. Serial sections were made from all sen-
tinel lymph nodes for the H&E staining and for the
IHC staining with monoclonal anti-cytokeratin anti-
body. RNA was extracted from the paraffin embed-
ded sentinel lymph nodes and RT-PCR was per-
formed using cytokeratin 19 mRNA, MUC-1 mRNA,
and MAGE-A3 mRNA.

Results: In 32 out of 60 cases, #-actin mRNA was
detected after RT-PCR, and the 28 cases which had
no product after RT-PCR for 8-actin were excluded
from this study. Twenty five cases showed as being
metastasis positive and 7 cases showed as being
metastasis negative by serial section (SS) H&E
staining. Three out of 25 negative cases tested for
by SS H&E staining were found to be positive by
IHC. Ten, six and, eight cases out of the 25 negative
cases tested for by SS H&E were found to be posi-
tive by RT-PCR for cytokeratin 19, MUC-1,and
MAGE-A3, respectively. Among the 22 cases that
were found to be negative by both SS H&E staining
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and IHC staining, 9, 4, and 6 cases were converted
to positive by RT-PCR for cytokeratin 19, MUC-1, and
MAGE-A3, respectively. Using the combination of
two or three markers for performing RT-PCR was
more sensitive than any single marker to detect
micrometastasis (p< 0.05).

Conclusion: Even though we failed to extract RNA
in 46% of the paraffin embedded tissues, it may be
possible to detect micrometastasis by using RT-
PCR with the paraffin embedded tissue. RT-PCR is
far more sensitive than IHC for detecting microme
tastasis, and when we combine multiple markers,
the detection rate is higher than for any one mark-
er.

(J Breast Cancer 2005;8:31-39)
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St melH 2=2 Aot 22 22 eppendart tube
of #& 1 g B 1 mle] Trigol A2} (Gibeo—BRL,Co) & 4
2 ohA vortex®H 57 ARolA MRS SR A
B 52 7430 2 ml safe lock tubesl] #5712 100 A
3 M sodium acetate (pH 52), 630 4l water saturated
phendl ¥ 1 270 Al chloroform 2 ©| tubed]] 27} 3+ F)
F2 Fell 1527 WAIBIREYE 2 F, 22 14000 %G, 4
T oA 2027 B =9 &, AR 1 miB 3120 o
2 22T 4ol Al A tubeoll &TITE ¢ RNA
containing supernatante] 1 4l glycogen @0 mg/ml.
Roche Molecular Diagnostics) 7 1 ml isopropanol 2 &
71 238 3t 2 Fot 20T oA & B2 (overnight) ' FHet
Ak tREY AT pellettt gt T tubed]] T ofl#
22970 14000 XG, 4 T olld 07 A FesiEh
AZNZ ALY 20 4l DEPC (diethyl pyrocarbonate)
e[ B ol E air—dried pellet (RNA ZZZ)S 0]
I EEHAIR AR O 95170 T ol MBS

2 cDNA 814 Safe lock tubeol| 2 xg2] total RNAE
H od7le] 5 reverse transcription buffer 3 al,
random primer 1.6 gg, 2. 5mME] ANTP mixture (dATP,
dCIP, dGTP, dI'TEI 1T gl 01 M dithiothretiol(DTT) 1 4l
RNase inhibitor (TakaRa Shuzo Co) 40 units, MMLY
(Molony Murinel eukemia virus) reverse transcriptase
20 unitss 47 & £ 7} 30 471 === DEPC 89492
718t T vortex Slt} 25 Toll A 152, 42TColN @0,
9D Tl bt THEEFAHA DNAS B8l

D 28T 4 FAMHEEE (polymerase chain reaction). H|
Ade] HRE 27 A CK 19, MUC 1, MAGE A3
of oi%l FEla4 HRtEE AYIRth ol FEEA
AxEbEo] ol L= MHEEE facting B0 ASTIY
tF Z20] primert ()R] Q1 ofel| A Table 10742}
Zo] Bgste] ARSI cDNA 30 polld 2 & 23t

Table 1. Primer sequence for RT-PCR amplification.

H =5l wol Ak 22l 7Rz 2912 niAE
H7IE ol8ste 2 A3l A n=fE £52 wut

epHsh} R8st TE gle] 15 ml screwcap tube]| CK19 AGG TGG ATT CCG CTC CGG CA 480
217 = T 850 a4l denaturation solution (4 M guani— ATCTTC CTG TCC CTC GAG CA

L i . . . MUCH CTC TGG CTG CCC CTT ATT GGA 248
dinium isothiccyanate/0.25 M sodium citrate/0.5%

GGT ACCTCCTCT CACCTCCTC CAA

sarcosyl/01 M Z—mercaptosthanol) Tt 250 # pro— MAGE-3 GAA GCC GCC CCA GGC TCG a3
teinase K solution (20 mg/ml H:0RZ of tubeol] &7} 2t GGA GTC CTC ATA GGA TTG GCT CC
T thermoshakers ©|28}0 1400 rpm, 55T of 4] B-actin CAC TGT GTT GGC CTA CAG GT 54
vortex AZTE BRZE 14000 <G 4 T o] 4 527t o] TCA TCACCATTG GCA ATG AG
Z g HyeE AT T 420 sl S22 A5k bp=base pairs
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& 20 pmol primer, ANTP 0.2 mM, 10 mM Tris-HCL 2
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o} SRR 4 AR M2 M TollA 102 T ArEsk
nealing), 72 Toll A 1 & 7t extension &] 715 408] 715
o7 PR eycle 2 TollA 102 THHFEATI Z 4T
Fig 1. RT-PCR amplification of &-actin mRNA obtained from paraffin embedded sen- 2 3ZAA RESIRe. 3FE 4ES ethidium
tinel lymph nodes, 8-actin was amplified in 10 out of 16 cases. bromide 7F Z7FE 1 7% agarose geloll A 7171852 A8)
Fhod 2151 2™ 100 bp DNA ladderS size marker®

sl
Table 2. Histopathologic characteristics of 32 cases of primary
breast cancer. ~
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ER ) 8(32%) 7(100%) Pllsl4] Qg = Ut RT-PCRAM— cytokeratin

it 7(68%)  0(0%) 19, MUC-1, MAGE-A3, ZIZH 10, 6, 8ol A ¥ o= 1t
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© 17(68%) - 3(43%) oA EUTH (p (005 Fig 2. F 371 RT-PCR 2T
c-erbB-2 ) 1M(44%) 0(0%) ) _

i weew  Tioow | TEONERL 371 ol shield @9l 297t 130,
Vascular invasion  (-) 7028%) A(57%) cytokeratin 191+ MAGE-A3¢] 98¢ 7271 134,

(+) 18(72%) 3(43%) eytokeratin 19 W MUC-1 of] 2He¢1 Z2-7 Hiol], MAGE-
Lymphatic invasion (-) 7(28%) 0(0%) ASLE MUC-1 o] ¥FEQ1 727t %l R, BR|RE 2714 o
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IHC CKI9  MAGE-A3 MUC1  CMM*  CKISMB™ CKI9M®  MBM* CK19 MAGE-A3  MUCAH ChMM CKIOM3  CKI9MI
Test method

CMM; CK19(+) or MAGE-A3(+) or MUC-1(+)
CKI9M3; CKI9(+) or MAGE-A3(+)

CKI9MI; CK19(+) or MUC-1(+)

M3MT; MAGE-A3(+) or MUC-1(+)

prvalue; Fishser's exact test

Fig 2. Positive expression rate in H&E negative group.

CMM; CKI19(+) or MAGE-A3(+) or MUC-1(+)
CK18M3; CKI9(+) or MAGE-A3(+)

CHIOMY; CKI9(+) or MUCA(+)

M3ME; MAGE-A3(+) or MUC-1(+)

prvalue; Fishser's exact test

Fig 3. Positive expression rate in H&E(-), IHC(-) group.
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Fig 4. Examples of micrometastasis detected by different methods. A, example of
micrometastasis detected by RT-PCR(CK-19) only. H&E and IHC showed negative stain-
ing. B, example of micrometastasis dectected by both IHC and RT-PCR(CK-19 and
MAGE-A3). H&E showed negative staining but isolated tumor cells were notedin IHC
staining.

H&E IHC
staning (cytokeratin) RT-PCR

SLN positive
7 cases

Total / IHC positive

32 cases \ 3 cases
SLN negative / RT-PCR

25 cases \ positive 11 cases
IHC negative /

22 cases \

RT-PCR negative
1 cases

Fig 5. Micrometastases detected by means of H&E, IHC and RT-PCR.
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