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Influence of Bone Marrow Micrometastasis in
Recurrence and Survival of Breast Cancer

Yong-Sik Jung, MD., Jin-Woo Cha, MD., Hee Boong
Park, MD., Hye-Jin Kim, MD,, Euy-Young Soh, M.D. and
Myung-Wook Kim, M.D.

Purpose: Breast cancers frequently develop distant me-
tastasis in the early phase. The survival rate of patients de-
pends on a distant metastasis. The occurrence of a micro-
metastasis has been related to the prognostic features of
breast cancer, such as a lynph node metastasis and the
presence of a vascular invasion. The aim of this study was
to examine the presence of RNA from epithelial turmors in
bone marrow from a series of breast cancer patients and
its correlation with the tumor staging and disease free
survival.

Methods: Bone marrow sanples were obtained from 59
patients with breast cancer at the time of surgery. The
nmononuclear fraction was separated and a nested reverse
transcriptase  polymerase chain reaction (RT-PCR) was
carried out for the detection of keratin-19 with differert two
pairs of primers. After surgery, the patients were followed
up for a 3-nornth interval. its correlation with the tumor size,
nodal involverrent, stage, and recurrence waes investigated.
Results: A bone marrow micrometastasis was detected by
nested RT-PCR for Keratin-19 mRNA in one case in 4 DCIS,
13 in 30 patients with T1, 11 in 20 patients with T2, and
all 4 cases in patients with a T3 lesion. Recurrence was
observed in 7 cases and all of them tested positive for a
micrometastasis in the bone marrow.

Conclusion: The nested RT-PCR for keratin-19 mRNA from
the bone marrow in patients with breast cancer is sensitive
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and reliable. Moreover, early recurrence has been observed
in patients with tumor mRNA present in the bone marrow.
Additional studies with a large nunter of patients and a long
term follow up are needed. (J Korean Surg Soc 2002;
63:384-389)
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1995 1998
keratin-19
RT-PCR 59
acid guanidine
phenol chloroform totd RNA
keratin-19 RT primer
PCR (Table 1). RT-PCR
DNA 2% agaroxe gell
Total RNA control (B -actin)
1) RNA
10 m  lymphoprep
(Nycomed) 2,700 rpm 20
-70C . Trizol (Gibco
BRL) total RNA
260 280 nm

2) Oligonuclectide primer

oligonucleotide primer  human keratin 19 DNA

DNA externa primer

st KI9ES (extena sense) 5'-aggtggatccgetccgggea3,

KI9EA (externd antisense) 5'-acttectgtecctegege-3'  RT-
PCR 461

inner prime s K19IS (internd sense) 5'-agtgtgtcttccaagg-

cage-3', KI9IA (internd antisensense) 5'-gacagegaagccaat-

agagg-3' nested PCR 221
PCR (Teble 1).
3) RT-PCR  nested PCR
PCR (50 mM KdCl, 10 mM TrissHCl (pH 9.0), 0.1

% Triton X-100, 200 uM dNTP, 2.5 mM MgCl2, 0.1mM DTT,

Table 1. Extend and internd primer for keratin-19

Externad 5'-AGGTGGATTCCGCTCCGGGCA-3" (739 759)
5'-ATCITCCTGICCCTCGAGCA-3" (1180 1199)

Internal  5'-GACATGCGAAGCCAATATGAGG-3' (783 804)
5'-AGTGTGICTTCCAAGGCAGC-3" (984 1003)

B -actin 5'-CGCTGTGTTGGCGTACAGGT-3"
5'-TCATCACCATTGGCAATGAG-3"

*Underlying aress are different base from pseudogene.

60 U M-MLV reverse transriptase, 05 U tag polymerase, 12
U RNase inhibitor, 10 mM sense primer, 10 mM antisense

primer) tota RNA Jug DEPC DW
Dy | . DNA themd cyder (Perkin
Elmer Cetus) 42C 1 cDNA
denaturation (4°C, 1 ), amneding (57°C, 15 ),
extenson (72C,2 ) PCRcycle 35
extenson 10 RT-PCR :
2ul nested PCR
. 2% agarose gd
ethidium bromide UV illuminator
. MRNA
B-actin - RNA (Fg. 1.
MCF7 10ml 10
v 1
nested RT-PCR
4)
3
, 6
Mann-Whitney
Kaplan-
Mee log-rank
' PSS 100 . P
0.05
59
10’ 10
1
(Fg. 2).
1) RT-PCR
DCIS4 1 T1

M1 2 3 45 6 7 8 8910112131415 F Nr

Fig. 1. Nested RT-PCR for beta actin. (3 -actin shows positive
reult in al smples.
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Fig. 2. Sngitivity test of RT-PCR. Nested RT-PCR for keratin-19
shows positive result in 10 cdls in 10 million peripherd
nuclested blood cdls.

Table 2. Tumor gtaging and bone marrow micrometastasis

BM mets (—) BM mets (+) Tota P-value

Tumor size
DCIS 3 1 4
T1 7 13 0
T2 9 11 20
T3 0 4 4
T4 1 0 1 0.091
Node staging
NO 21 20 41
N1 5 6 11
N2 4 3 7 100
Saging
DCIS 3 1 4
Sege | 5 11 26
Sege Il 9 13 2
Sege Il 3 4 7 0.148
Tota 30 29 54
*BM = bone marow; mets = melastas's.
0 13 T2 20 11
T3 4
T4 1 . N staging
NO 41 20 N1
11 6 N2 7 3
DCIS 4 1
1 26 1 ,2 22
3,3 7 4 (Table
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Fig. 3. Bone marrow micrometastasis and disease Free Survive
Disease free surviva curves according to bone marrow
micometadasis were datigticdly significent difference
between groups.

Table 3. Prognogtic factors and tumor recurrence

Recur (—) Reaur (+) Totd P-vdue
Tumor size
DCIS 4 0 4
T1 29 1 30
T2 16 4 20
T3 2 2
T4 1 0 1 0.004
Node staging
NO 38 3 41
N1 9 2 11
N2 5 2 7 0.088
Sage
DCIS 4 0 4
Sage | 26 0 26
Sage Il 18 4 2
Sage Il 4 3 7 0.002
Bone marow
micrometastasi's
BM mets (=) 30 0 30
BM mets (+) 22 7 29 0.004
Tota 52 7 59
2) RT-PCR
59 7 . DCIS 4
Tl 0 1 T2
20 4 T3 4 2
T4 1

NO 41 3 , N1
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Fig. 4. Tumor staging and disease Free Survivd. Disease free
aurvivd curves according to stage were satigticdly
significant difference between groups.

11 2 , N2 7 2
DCIS 4 1 26
2 22 4 ,3 7 3

. Kerétin 19 RT-PCR
RT-PCR 30 RT-PCR 29
7 (Teble 3).
log renk test
60
(P=0.004) (Fig. 3.
(P=0.01 (Fig. 4
(Teble 4).
30% 5 3

Table 4. Prognogtic vaue of disease free surviva curves acoording
each factors by log rank test

Prognogtic factors P-value
Bone marrow micrometastasis 0.004
Lymph node metastasis 0.08
Saging 001
Lymphovasculer invason 0017
Higtologic grade 024
Estrogen receptor 0.73
(47
, RT-PCR
(8
Kerain19
cytokeratin
8,13,19 keratin 8,18
keratin 19
Deandey (9
1981
epithdial membrane antigen (EMA)
24 10
23% (10)
95
85% 31%
.(12,12) RT-PCR
MRNA  DNA
Shoenfeld
Kruger
24 14

(13,14) Vannuchi  (15)

Braun (16) 150
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RT-PCR
(17,18)
Keratin 19 pseudogene
psuedogene  Keratin 19
(19-23)

Primer  external primer sense primer 2
nudeotide (749, 754 ) antisense 3
nuclectide pseudogene internal
primer sense primer 4 (783,793,794,800

), antisense primer 2 nucleotide
pseudogen
pseudogene  primer
pseudogene
(Teble 1). Keradtin 19  keratin 8,18
nested RT-PCR RT-PCR
primer primer
PCR
Nested RT-PCR
42% 49%
RT-PCR
(24,25)
RT-PCR
30% 51%
sengitivity test

.DCIS 4 1

RT- PCR
RT-PCR
2 3
(26)
mammo-
globlin

mammogloblin - MCF

7
(27,28
keratin 19
nested RT-PCR
DCIS
RT-PCR
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