ek shAle] WxEH gl F<rof|A] Cytokeratin-20 H=2] 2]9]
De{ofstn o njch b o mstmAl 9 'wiz|stmAl
oloty| - AL - 2N - ZNA - AsE - e - P
The Significance of Cytokeratin-20 Detection in Conclusion: The detection of.CK-2O in peripheral blood
. and bone marrow correlated with stage and axillary nodal
Peripheral .B|°°d and Bone Marrow of Breast status. Therefore, this may suggest poor clinical prognosis
Cancer Patients if CK-20is detected in both sources in a breast cancer
patient. The RT-PCR assay for detection of CK-20 is a very
Youn Ki Min, M.D., Namryeol Kim, M.D., Seok Hyung sensitive method, however the standardization and quality
Kang, M.D., Seong Jin Cho, M.D. Han Kyeom Kim, control of the RT-PCR method are important and multi-center
M.D.", Jeoung Won Bae, M.D. and Bum Hwan Koo, M.D. trials are required. (Journal of Korean Breast Cancer
Society 2001;4:185-1191)
Departments of Surgery and 1Pathology, Korea University . . .
Medical College, Seoul, Korea Key Words: Micrometastasis, Cytokeratin-20, Breast cancer,
Prognostic factor, RT-PCR
Purpose: It is very important to detect hematogenous Z= Al chof: o| M A 0|, Mo| EH 2}EI-20, Satel o ol
spread of cancer cells early in breast cancer patients in A, AMAL Setgide
order to properly determine the prognosis and adjuvant
therapy. In this study, we attempted to detect Cytokeratin-20
(CK-20) as a mRNA marker of cancer cells in peripheral M
blood and bone marrow using the reverse transcriptase-poly-
merase chain reaction (RT-PCR). o
Methods: We obtained peripheral blood and bone marrow kS 3 iRl of4 Fokol] QloA 7}
from 41 breast cancer patients who had been treated by A Ak 8l A goste] @ WAel: Eela 7]E9
Korea University Hospital. Using the RT-PCR method, we Ak Wy 24 w4 FEhE= dsiAl 944
detected the CK-20 and compared the positive detection rate o9} U4 Aol o odt ALES A FolA
and corcorgaﬂr:ce rateI ttl)etweig tmo skources. Furthetrmored, S 25 o] 97} B Qo). 4% A% Ewls] YAAo]
bediofve facors, o POSTOSEEE ) wae ) opon Rl Fopel b i oo} 9=
oflut k=l Gulel 3lxlol] QoA E EWE Bl X &8

Results: The CK-20 detection rate was 36.5% in peripheral
blood and in bone marrow. The concordance rate between
both sources was 56%. In CK-20 detection, there was no
significant correlation seen between peripheral blood and
bone marrow (p>0.05). Additionally, there were no statisti-
cally significant correlations found between the other predic-
tive factors (ER, PR, p53 protein expression, nm23 protein
expression). Six cases who were CK-20 positive and were
detected in both (peripheral blood, bone marrow) source
showed advanced stage and axillary lymph node metastasis
(p<0.05).
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© 136705, 2Tk ol Tholet lubelzeknal
Tel: 02-920-5305, Fax: 02-928-9231
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A vl Helg ¥ F e 3 FEAAEA Cyto-
keratin-20 (o]3} CK-20) 3| AE] AEEHE T4}
& intermediate filament protein®] UZE O Z = A Lol
ZAstA] kow dFA At §, FE FAsAE
Az A gk A4 3 el EASA ge Ao
g Qo] A3l AlZEellA] 7|43 hAlES Y W &
Mg & T de AeE EHA AUrh(6-8) AAES ol
3k CK-20& 9AAL S 4HH2(Reverse transcriptase poly-
merase chain reaction: RT-PCR)-S o] & 7+-2 3}z}o] whx
Yozl BRI AEE AEste] 7} AAT] 2
o vk 7|ES 4R A FAAET vlaste] o
o g ctolmaA sheleh

a o
1) CHA 85X}

eiofsh QRebgelolA 20009 19 E 129744 14
I FEne 34 F FE7A ol

AAA |7} ERIEIAY hE a7 dollA] ZA A
T FEE Yol Yk Fofo] ol A e A &
ALt 4199 3AE hFo g et g 2kxe
TAHL 493+88A0]gaL HAeddE 354004 Ha o

3301(80%) % 7H wkar, TuldT]shol 340(7.3%), 2+
§hol 3¢l1(7.3%), A Addol 1624%), FEEF+FY
o] 1]24%)°I%itt. TNM W7 A Alell 23k W7M 2=
DCIS % LCIS &< 07] <to| 3¢, 17]7} 3o, Ila 9 IbE
E 3 717} 29|, 1Mla B HIbE 3+ 117]7} 694]0] 9}
t}(Table 1).

2) Hie

od

M) AA MF L AWAL SEHELHSRT-PCR): A

Table 1. Patient characteristics (n=41)

Mean age 49.3+8.8 years old

Pathologic type

Infiltrating ductal carcinoma 33 (80.0%)
Metaplastic carcinoma 3 (7.3%)
DCIS (ductal carcinoma in situ) 3 (7.3%)
Invasive papillary carcinoma 1 2.4%)
Invasive lobular carcinoma 1 (2.4%)
Stage
0 3 (7.3%)
I 3 (7.3%)
il 29 (70.7%)
I 6 (14.6%)

2 AL dxd e =4 2 A 3219 antecubital veing-
Azpsto] AF sl F 1AL A] 259 FIAE 2
A Fasbsly] fste] HAA F FlE Hzxe] dH
mlE W7 $F ohg 10 cc] HHg xFste] EDTA X
H &7)oll Hol F9lell A& A F FA HAAA A B
Holzlow, 4 A2 Fuet & 3k Ankx

[}
slollA] Silverman needle-g o] &

3 AAstel 25
Ag AN olFo zAe W FYsi

gt
t}8- o & Total RNA Hg| & g3slo] 0.5 mle] w2 v =
4 "dolg 0.5 ml®] TRI REAGENT (MRC Ind., Cincinnati,
OH, USA)E 3|43t 3 A fA|Z ALY Z g EFol ula}
A RNAE Eg|3F & 0.2 ml chloroform& 7}3f hud
AL AAs}, 4°C 54 2087F 14,000 GE YA
glsto] ASUE 2ol A wheoll A TS F RNA 23
S ¢3 0.3 ml9] isopropranol-& 7}slict. 335 RNA
L 0% oBeE 4 F A%AZ e diethylpyro
carbonate X X| = Z5Fol =9 & —20°Col] HFs}ict.
22 RT-PCR #A o 24 50 ng® RNAFZES 0.02
mM¢2] deoxynucleotide triphosphate (dNTP), 25 ng/ xL2]
oligodithiothreitol (dT), 2 unit/ #L RNAsin 22| 3L 5 pL2] 5
vl reverse transcriptase reaction buffer E3H&E3} HF-S-A] 7
cDNAE- 3143l & Table 19] Cytokeratin-20 primerE- o]-&
ZZ A7t} o]al2] PCR condition©. & 95°Col|A] 5E7F 1
cycle®] denaturing A A X 95°CollA] 1874 35
cycle, 55°CoA] 187}, 72°CoNA] 187}, 72°Cel| 4] 58-719]
ulA 2} cycled Y x| ¥bEslglon] 5~8 4L9| aliquots
PCR AJiha-5 2% agarose gels ollA] A7] 455 A3t
ohS bromide $34) % 2914 B Shel A AAse] B
it} # % Cytokeratin-20 PCR AHE2- 349-bpe] v £ )
Ehfiglom = WAl PCR a3 303-bpe] ] & vhERSL

Table 2. The primer sequence of beta-microglobulin and synthetic
oligonucleotide primers of CK-20 RT-PCR

Product size

mRNA Primers 5°-3 (bp; base pair)

Beta-microglobulin
F: TGA CGG GGT CAC CCA CAC TGT GCC

R: CTA GAA CCA TTG GGG TGG ACG ATG o! PP
CK-20
(First PCR)
F: CAG ACA CAC GGT GAA CTA TGG
349 bp

R: GAT CAG CTT CCA CTG TTA GAC G
(Second PCR)
F: CTG TTT GTT GGC AAT GAG AAA ATG G

R: GTA TTC TCT CAG TCT CAT ACT 303 bp




DI01)| Q) : RULH SAXIO| Lxadol A B(fIA| Cytokeratin-20 21=0] 019 187
M N1 23 45 6 MNI1T2 3 4 56 Table 3. The comparison between bone marrow and peripheral

M: M.W. markers
N: Normal healthy donor

Beta-microglobulin

Fig. 1. Pictures of electrophoresis results showing the 281 bp size
beta-microglobulin (Lt.) and the 303 bp size CK-20
RT-PCR gene product (Rt.).

t}h o] gk PCR B4 9 HAALE HAF3l7] a4 281-bp
9] beta-microglobulin primerE- o]-£-3¥] ]—S"iB}(Table 2)(F1g D).

(2) Cytokeratin-20 Z %0-”
2N Hlw: 7 3krte]
Az A3 SHoz .4.;3
CK-20 A% AX&

A(olet iz

o

P

Ké ”)7 E

ﬁ%ﬂ ‘E%—
O & 1ho] CK-200] é%% A
27 274 59, 99 427 B14T, A
SAAHE F8, im23 S Azhe]
M AiERA W ZTEAAHE FEA,
P ok el sheba) Lol el
&}-#) (monoclonal antibody)Z o]-&-3l &
7 3}sted _ﬂ‘ﬂ(lmmunohlstochemlcal stain)S o] £-3}o]

Z A

RS Ch1-Square test%
7l 4 EAdoR
Jsich. oleld mE %
21ag o] gehelrk

[N

CK-202 g el|A 417 - 157dollA A== o] 36.5%
o AZES H3h 25 @Y A 41 F 157 (36.5%)
oA A& ot BxPNT F dAoA FLE A

blood in CK-20 detection

Bone marrow

Negative Positive Total
Peripheral Negative 17 (41.4%) 9 (21.9%) 26 (63.4%)
blood Positive 9 (21.9%) 6 (14.6%) 15 (36.5%)
Total 26 (63.4%) 15 (36.5%) 41 (100%)

Concordance rate of CK-20 detection between peripheral blood and
bone marrow: 56% (p>0.05).

FE HQl BAee B S B 60ll(14.3%), BF &
A& Hol 184|(42.9%)5 E83l 2402 A] 572%2 ¥X
o Bglom Hxdin Z PHdlA]e] CK-209] 7
T AR 73 ARBATE P9 ckp > 0.03).
2) 2t AAGIM CK-20 HE0 ME CHE O|F XY
O| AbmM(Table 4)
T AA BrellA] A AR ddle WY el A 24,

=

7] o] 4oflo] k. W7] 0 & 7] Aol A= 7 ZA
BoA] CK-200] HAEd dl& §lodchEFig. 2). 1
CK-200] % A EFolA #HZEHW 6cl= ZF A9t
HzA Hol& Hrh(Fig. 3). o 2EZZ &4 ——*454
b 149 & 89 (57.1%)0l14 CK20& 2% 248 By,
A A 16(7.1%), TN 361(21.4%), T2 B =
T Bl A wEE BQl ol 200(14.3%) 9 3L ol
BA 84 kA WS Kl 279 F 94](33.3%)0l1A]
B SAE BT 8401(30.3%)0l A = 2 E Hof| A ut,
691(22.2%)ol A& EToll AN oA wEE Holom 44
iy g 7 EyolA 4 HEs

(14.8%)0l A= wxgdel 1l
Boleh aela A EEEA 84 el wE CK-20
]/RE-]] A_Q.;z-“ _9../(-]

°4«l Aol $lAeHp > 0.05).
BE CK20 249 ofl& 10

S Hal 154 F ¥ 7AA =
ak 8 Mol A, 3¢(20.0%)0ll

fe fm A

g
=4

na
CER =0

66 7%)01 %L, 161](6.7%)ll 4]
Hylow 1(6.7%)el A= &

A FollA] A e

3 g BROlA oA WEE Bk ZEAZEE
SA A HQl 260 T x4 FFEF 4 o
74(26.9%), WZxE M)A 84|(30.8%), FFollA 64
(23.1%), Tx8N u FF BEFolA FHZEHE ¢l 54
(192%) 2 Z2AI2EE FEA9 Ui} CK-209] HES
Aol gladeh(p>0.05). p53 whell Wk AIQ) 170 5
T9(41.2%) s B3F SAL, 49(23.5%) % 2 ool 4]
oAl(29.4%)= =70l Aur FA4 LES Bl BF
d& Hel ol 14(5.9%)0]%t). p53 whull okA

(<]
Bl 24e]] F BF 54 AFE B ole 1041d1/7%),

e S he

4
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Table 4. The correlation with other prognostic factors according to CK-20 detected source

CK-20 detected in

Factors p-value
Both negative PB BM Both positive
(=17, 41.5%) (=9, 22.0%) (n=9, 22.0%) (n=6, 14.6%)
Pathologic type
Infiltrating ductal (n=33) 13 (39.4%) 8 (24.2%) 5 (15.1%) 6 (18.1%)
DCIS (n=3) 1 (33.3%) 1 (33.3%) 1 (33.3%)
Metaplastic (n=3) 2 (66.7%) 1 (33.3%) NS
Invasive papillary (n=1) 1 (100%)
Invasive lobular (n=1) 1 (100%)
Stage
0 (n=3) 1 (33.3%) 1 (33.3%) 1 (33.3%)
I (n=3) 1 (33.3%) 2 (66.7%)
I (n=29) 15 (51.7%) 6 (20.7%) 6 (20.7%) 2 (6.9%) 0.014
I (n=60) 1 (16.7%) 1 (16.7%) 4 (66.7%)
Axillary node metastasis
Negative (n=19) 7 (36.8%) 6 (31.6%) 6 (31.6%) 0,039
Positive (n=22) 10 (45.5%) 3 (13.6%) 3 (13.6%) 6 (27.3%)
ER receptor expression
Negative (n=14) 8 (57.1%) 1 (7.1%) 3 (21.4%) 2 (14.3%) NS
Positive (n=27) 9 (33.3%) 8 (29.6%) 6 (22.2%) 4 (14.8%)
PR receptor expression
Negative (n=15) 10 (66.7%) 1 (6.7%) 3 (20.0%) 1 (6.7%) NS
Positive (n=26) 7 (26.9%) 8 (30.8%) 6 (23.1%) 5 (192%)
pS53 protein expression
Negative (n=17) 7 (41.2%) 4 (23.5%) 5 (29.4%) 1 (5.9%) NS
Positive (n=24) 10 (41.7%) 5 (20.8%) 4 (16.7%) 5 (20.8%)
nm23 protein expression
Negative (n=10) 3 (30.0%) 3 (30.0%) 4 (40.0%) NS
Positive (n=31) 14 (45.1%) 6 (19.3%) 5 (16.1%) 6 (19.3%)
NS = not significante; PB = peripheral blood; BM = bone marrow; ER = estrogen receptor; PR = progesteron receptor.
B Both(+) HE BM(+) I3 PB(+) [J Both(-) 2ETIME 223 ol SHQ0SRE), T ol A
100 - 2 ol 40(16.7%)0] P.or] SHlQ08%)NAE k8
% BFolA CK-200] AZHT). AT o] oA EAH
80 o2 9u] 9 Aol ohirhp>005). nm23 G
AR 100 F B S ol 3¢(30.0%) T FAEY
%07 1‘—;— 3/1(30.0%), %é FAQ ol 40l](40.0%)019) .
e | BIEekAI0] o= glglr). nm23 chulukd okAlol 31o] 3
A 14041(45 1%)E B5F 94, 60(19.3%)% s ool A4t 5
619014 THolAn AFsigon 2 g
207 R 611(19.3%)] Slol A B nm23 v&ﬂﬂ %A
WS Uiehiglh kAR o] 94 CK-209] AT o
° Stage 0 I Stage | I Stage Il I Stage Ill I Aol §UrHp>005). Table 4ell4 K= niel Zro]
_ - , CK200] A5 el sk 22 §4e) o, 22
Fig. 2. The composition of CK-20 detected sources according to B g2 ubel 9 553 chululel 95 nmo3 chuluyel A

stage (PB = peripheral blood, BM = bone marrow). bl SO Ao]E HolA] skoror}. w79} ool EA A
WEAR—"T> O el °— LA
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BN Both(+) HE BM (+) [ PB(+) [ Both(-)
100 ~

80
60

xR

40 -

20

Axillary node (-) Axillary node (+)

Fig. 3. The composition of CK 20 detected source according to
axillary lymph node status. All of the both positive cases
were included in axillay node metastasis group (PB;
peripheral blood, BM: bone marrow).

o] Zel= 4 Toll wet A& Fol3k ZolE HArhp=
0.014, 0.039).(Table 4) 2|3 B%F FA S Kol A}
T(both positive)@} L} 2] 32} F(both negative, WX <k
A, EF FA)E vlasl S vl Wik Ao gl=A Aol
el o3k ol & £ 4 A Arh(p=0.000, p=0.005). 3}
Ak Wz kA (PB)Z} :—-Eﬁ“— FABM] A} 2 vlazst

Net F=A Aol el ol

A0lE ¥ Fie dlsith B4 S 2 ol @ A
ik C

%
ool o} oo olau 15
o|£7} WolAm] Alzke] Ehol At BT
of AWFATHO) T AR B FE FAE ol g%
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o el Bl Aol o3k Rolg Holw] FFyUe
Feeln 9t WAMELE 2AVLE ehio] ol
SRl A% Aol sl ket 29l g A%
2 F9 5ol DNA A% o[ 47 91% FHALN-S(PCR)

5 o] ARgEa gek o3l
RT-PCR W2 w27 3}eked Mniol n|sto] whex &
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o] FH 44HQ AATHoRE A&l &olslr
1 ®zstch= el dvh(12) e o]
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Bk ohel AEVFsEA gk TFAES] DNA =777t
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(RT-PCR)S- mRNA®] EolAA o @ ol Ao} 9= ok
Z9] ZAE JelAh(3) o]#]3F RT-PCR] mRNA marker
2 o]&% & v 24 5o] mRNARE AI|Ax9 A
I ZAE o]F+ intermediate filament protein®] UZEol
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o1 A] intermediate filament protein®] 3 FH2A] o] &)
sHAl o gAke] R ellxe wWREA] 9= mRNA
markerZ 4| A Qr} a2 E xRN T FFE A
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£ X g (concordance rate) Hich gl FF
Yol A 9] CK-20 & A& o3 AdaA
ERA] eEokek(p>0.05). vhE Eell o] CK-20
7| Cytokeratin®] €%l CK-19v= 9 3hAle] =
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