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Detection of Cytokeratin 19
Portal Bloods in Right Colon
tients

Hong Kim, M.D., Bong Wan Kim, M.D., Hye Jin Kim,
M.S., Kwang Wook Suh, M.D.

Department of Surgery, Ajou University School of Medicine,
Suwon, Korea

Purpose: We planned this prospective study to detect
tumor cells in portal venous blood during a curative
operation for colon cancer and to identify its clinical
implications.

Methods: From August to December 1998, we collected
portal venous blood (10 ml) during curative operations on
20 patients with colon cancer. Cytokeratin (CK) 19 and 20
transcripts were amplified using a reverse transcriptase—PCR
assay. As a negative control, 10 ml of portal blood from
10 patients who underwent benign surgery were assayed.
The HCT—116 colon cancer cell line was used for the
positive control. All patients were closely followed until
May 2003 (mean follow—up: 55 months).

Results: CK 19 was positive in 17 (85.0%) patients, and
CK 20 was positive in 6 (30.0%) patients. However, CK
19 was also detected in 8 (66.7%) control patients,
whereas CK 20 was negative in all control patients. CK 20
was found to be more relevant to the pathologic stage.
During the follow—up period, liver metastases were found
in 3 patients (50%) who had shown CK 20 in their portal
bloods.

Conclusions: CK 20 is found to be more specific than CK
19 in the detection of epithelial cells from portal blood.
Moreover, CK 20 is related to the stage and was predictive
of hepatic metastases in 50% of the patients with colon
cancer. With further accumulation of cases, the prognostic
significance of CK 20 for hepatic metastases may be better
evaluated. J Korean Soc Coloproctol 2003;19:322—326
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A & F9aS e 30 ml FAE AFHA
A2 AF oY ME7F 292 AL 2] Y&, A
5mle R AHA Gk A H 2EAE
AR E of 383 gutstfon, 28 59 S
2 AFAHA Gk S HERTOEZA, FAE(F
3 Az 54, AolAF A dF 7= 34 934
27 A gt 2% dAE 24) g MEF=
< Aldstd 1094 FHE S 22 F(10 ml) = F
3tge™, - Ficoll-Paque (Pharmacia)Z ©] -85} <]

400 goll Al 3027 AR & GINEZTS EE
ste] RNAFET wj7hA] -70°Cel]l BAs Tt &4
NEzTOZA, LA EZF2A HCT 116 (A-Zdistnl
FAFL FHMEFLY)S ol &3, 10%9]
FBS7} % 7}¥ RPMI 164001 4] wjj kst o}

2) RNA2| Z2

TRIzol (GIBCO BRL, Eggenstein, Germany)= ©]-83}
o] total RNAS FZ319th 10771 9] A3EE TRIzol 1
mlol] FHSAIZ & 582 X3 o 0.2 ml] chlo-
roform F7}% 12,000 goll A 1583 A EE s
FEHE 80% BE Fst &9 isopropanols 7Hgk
O 10827 W3] & 9} Zo] A3t 4T
S HHTH RNA A AES 75% o €2 (ethanol) 1 mlE
AHE o2 2 28 ¥ DEPC AYH 33 /TS

E AR 70xoA H
A3tk 353 RNAY %3 5 & 260 nm<} 280
I5

3) Oligonucleotide primer

RT-PCR¥} nested PCRol| A-&-% primer+= Fig. 17} 2t}

Aot 3} E o A9 Cytokeratin 19 2 209 & 323

4) RT-PCRZ} nested PCR

CK199} CK202] 7= Reverse transcription (RT)-
PCRZ} nested PCRE] F TAIZ U¥H o] 434315}
RT-PCRY] HZFE&4S 30E 3192 RT-PCR W&
H(50 mM KCl, 10 mM Tris-HCI, pH 9.0, 0.1% Triton
X-100, 200um dNTP, 2.5 mM MgCl2, 0.1 mM DTT,
2.5 unit AMV transcriptase, 0.25 unit tagpolymerase, 10
unit RNasin, 25 pmole external primer)ol <F 1jg9]
RNAS #7}3F 5] PCRZZ 7] (Perkin Elmer 9600)Z ©]
83t 42°Col| 4] g AI7F WHE A1 A cDNAE /331l
denaturation (1%), annealing (CK19, CK20, 1.5%),
extension (2%)S ¢ cycleZ 3} 35cycles A AR
I v} R} extensione 1087 33T I AR F
2UE Al F3E 50 mM KCl, 10 mM Tris-HCI, pH
9.0, 0.1% Triton X-100, 200km dNTP, 2.5 mM MgCl,,
0.25 unit taq polymerase, 25 pmole internal primer2] ¥t
S 20012 denaturation (1%), annealing (CK19, CK20,
1.5%), extension (2%)= $F cycleZ 3} 35 cycle A A| 5}
931 vhA] 9} extensione 107t =33} nested PCR=
St ME A A3 mRNAYE 2] H A=A &<
at7] f5te] FAAE BE AZAM FHEE acting
AHE-3FA T H2] 8 total RNASIART-PCRS A 83}
o A oo A actinS &S5t}

5) M7 95 Y B= =ol

o

2% agarose geloll 4] 100 voltZ # 7] F ¥ ethidium
bromideZ A3 & 2] A T Z(illumination) 3}l A

ARRLE A A

6) Exlo| X% ma

[

5'--TCATCACCATTGGCAATGAG--3'

CK19 external sense: 5--AGGTGGATTCCGCTCCGGGCA--3' antisense:
5'--GCTCGAGGGACAGGAAGAT--3' internal sense:
5'--GACATGCGAAGCCAATATGAGG--3'antisense:
5'--GCTGCCTTGGAAGACACACT--3'

CK20 external sense: 5'--ATGGATTTCAGTCGCAGA--3' antisense:
5'--ATGTAGGGTTAGGTCATCAAAG--3' internal sense:
5'--TCCAACTCCAGACACACGGTGAACTATG--3' antisense:
5'--CAGGACACACCGAGCATTTTGCAG--3'

Bactin sense: 5'--CACTGTGTTGGCGTACGGT--3' antisebse:

Fig. 1. Oligonucleotide Primer
used in RT-PCR and nested

PCR.
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dE e, A of EF S5Afluorouracil & folinic acid
regimen®. = F 67719 4l At @S Al st
Ak FEdZHE 20039 5L (BT F3 71355
N, 53~57704d W) FHRFser & F 3
MeEvitt &% ¢ o} (carcinoembryonic antigen)

o 24, 1drith §F weBgsl B AN

U589L 2dritk g 29ES 424 ABs A
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1) CK19 %! 202 AME

A skx} Ed oA CKI19Y FAHEL 85.0%
(17/20), CK209] %452 30.0% (6/20)°] AT} %A o)
Z+-¢1 HCT-116 M| EF| A= CK 199} 200] =5 %
Aol 24 R FdE At FH ] CKI9

9] A EL 80.0% (8/10)°]U &
0%Z, CK199] YUdAEo] =22 AT &

(Table 1).

2) CK JHED H7|, &f 23l & 7|49 &2

ZH|

gz2ke] TNM H 719} CK19 2 CK202] %Al &S H
W3HA, CK19 FAel 17¢] F 10917} ¥ 7] 1(59%) A
, 791(41%)7} ¥ 7] o] AthP=0.113). &} CK 20
o 69 AE 19(16.7%)7F H7) UKL, 54
%)7F B7) Mog #&E o] Wr7l sold¢=
o] 27135 & 4 AUATHP<0.05, Table 1). 20
559 E3}% (mdoerately differentiated)S
Follom, CK19 ¥4 oo H T4 Hu)
4+20 cm CK 19 34 o9 Hd T4 A
+1.6 cm CK 20 %A d|o] Hi T2 F
42423 cm CK 20 24 oo AT =4 2
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Table 1. Follow-up result of 20 patients

Case No. (port(z:l{( ll)?ood) (pon(;{( 2b(l)ood) TNM stage
1 + - I
2 + - I
3 + + 1
4 - - II
5 + + I
6 + - I
7 - - II
8 + + I
9 + - I

10 + - I
11 + - I
12 + - I
13 + + 11
14 - - I
15 + + I
16 + - I
17 + - I
18 + - 11
19 + + I
20 + - I

TNM = tumor, node, metastasis.

Liver Lung

Distant metastases

Peritoneal Paraaortic
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gd 39 ZF FH oA CK 199 20840l AE
o Z A g2 CK 19 2 CK 209 FA 7 9474
Aoloto]l AAAAE 247 17.6% (3/17)2} 50.0% (3/6)
2 =3 = A H(Table 1).
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