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Background : Matrix metalloproteinases(MMP) are essential enzymes for tumor invasion and metastasis.
Among the MMP family, elevated MMP-9 and stromelysin-3(STR-3) expression have been reported to be
poor prognostic factors in lung cancer patients. To evaluate the possibility of a molecular diagnosis of lung can-
cer using peripheral blood, the mRNA expression level of MMP-9 and STR-3 was measured using a reverse
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transcriptase-polymerase chain reaction(RT-PCR) in patients with lung cancer.

Methods : Ninety six patients(44 patients with lung cancer, 19 pulmonary infection, and 33 control) were in-
cluded. To detect MMP-9 and STR-3 mRNA expression, RT-PCR was performed in peripheral blood mononu-
clear cells. ELISA was also used to measure the serum level of MMP-9.

Results : MMP-9 was expressed more frequently in patients with a pulmonary infection(18/19, 94.7%) com-
pared to lung cancer patients(26/44, 59.196) or the controls (23/33, 69.7%) (p=0.018). On the other hand,
STR-3 expression was observed more frequently in patients with lung cancer(37/44, 84.1%) compared to the
lung infection patients(8/19, 42.1%) or control(20/33, 60.6%) (p=0.003). Among the lung cancer patients,
MMP-9 was expressed more frequently when a tumor invaded the lymph nodes(17,/24, 70.8%6) compared to
when a tumor did not(3/13, 23.1%) (p=0.005). The MMP-9 and STR-3 expression levels had no relationship
with age, sex, tumor size, distant metastasis, or tumor histology. The serum MMP-9 concentration was not
higher in lung cancer patients compared to patients with a pulmonary infection or the control subjects.
Conclusion ; STR-3 may be used as a diagnostic marker in the peripheral blood of lung cancer patients using
RT-PCR. Further studies to evaluate the clinical significance of elevated STR-3 expression in lung cancer pa-
tients is recommended. (Tuberculosis and Respiratory Diseases 2002, 52 . 107-116)

Key words : Matrix metalloproteinases, Bronchogenic carcinoma, Reverse transcriptase plolymerase chain re-
action
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2. RT-PCR

1) Y EY L cliiMZe| B3]

EDTA A2|d #zle] ¥ 10 nf& 2% EDTA &
# PBS 10 m{g 3Asld Fek] ficllo-hypaque
(NYCOMED, Oslo, Norway )&l xJAJ5] H7}A|
71 o2 3,000 rpmollA 3087 AilEelsk] ©ay
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223 G EE 1 moo) trizol(GIBCOBRL, NY,
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HRRE ZAAHA A tube2 &4 B F A=
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rpmollA 2077 FAEe sl A5Ae A AT A
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cDNA & A =3}7] 918 2,40 o) RNA(2u8) 3} 240
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A 1087 AT & 2R jced]] @Ol ] A7)
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8.3, 756 mM KCl, 3 mM MgCl:) 8uf, 10 mM
DTT 444, 25 mM dANTP mixture 8uf & 91
25CollM 1087 B2 ARl & 42°CollA 287 |l
SAIZt}. Superscript II reverse transcriptase
(GIBCOBRL, Gatitheberg, USA)& 2.0 7} &
427CollA BOEZE vhg AlFew 70°CoAA 15871
Bl szl & -20°Coll AAsI
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£ ol&3l%ic). vl sample #ltt GAPDH] @3¢
ZAKEI] RNA 9 323 G4} vheo] A G
gl o}
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Table 1. Primers used in PCR amplification

i Annealing Product size
mRNA Primer sequence
Temp (C) (bp)
GAPDH Sense 5ATTGGGAAGGTGAAGGTCGG 55 450
Anti 5ATGATCTTGAGGCTGTTGTC
MMP-9 Sense 5ACACCTCTGCCCTCACCATGA 60 2158
Anti 5AAAGCAGGACGGGAGCCCTAG
IN-Sense 5 CGTGGCCCAGGTGACCGGGGC 60 298
IN-Anti 5'CTAGTCCTCAGGGCACTGCAG
STR-3 Sense 5CTAAAGGTATGGAGCGATCT 55 1439
Anti 5’ACCTCACAACAGGGATACAG
IN-Sense 5'CTACTGGAAGTTTGACCCTG 55 354
IN-Anti 5 ACTGCCCTTCCTCTTAAGTC

Definition of abbreviations : GAPDH =glyceraldehyde-3-phosphate dehydrogenase ; MMP
-9=matrix metalloproteinase-9 ; STR-3=stromelysin-3

3. MMP-9 ELISA
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2) ELISA

3 Y MMP-9¢] A% Human MMP-9 Immuno-
assay (R&D systems, Minneapolis, USA) ELISA
kit ARE-sle] S

4. SAEH £4

EA B SPSS (version 10.0)& o]&3led HA|
st 2 #7F 8% MMP-9 5% 332 W
+ gZExz goksiat. Al #2 RT-PCR& °&
stod =43 MMP-97} STR-39] Wa g9 zjo] 1
gla Fgshamela Wyl weley A, A%,
Ao whE WES9 xo)& chi-square test Ei=
Fisher's exact test® EAMslgaL, A ¥7+ XU

MMP-9 *x9 z}o]= ANOVA test= BA31%
t}. MMP-9 mRNA #@{5o] e % MMP-9
w=59) Aol Student t-testE EABIATE Kol
#& 0.052 3Tt

4 =
1. RT-PCR 0|88 MMP-01t STR-32| g

RT-PCR% £0¢] band®] §F& §UFHoE &IF
22 9l 79 ok oz Y sIHTH(Fig. 1).

4499] ot FAEAA MMP-9& 267 (59.1
%), STR-3 3774 (84.1%)°] PCR ¥do=z &
AE T, 33H] A= MMP-9 239 (69.7
%), STR-3 2078 (60.6%)°] ¥do=, 199 &
&7 7a8Ae] A$ MMP-9 18 (94.7%),
STR-3 87 (42.1%)°] Yoz APt AL
e} A agjm Fakel el MMP-93%
STR-3 mRNA @&zje] ¥4 MMP-9& @
AN Frelspl w2 EEHH (p=0018, chi-
square test), STR-32 AL A FolatA A
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Fig. 1. Detection of mRNA in peripheral blood mononuclear cells that expressed MMP-9 and
STR-3 by RT-PCR. Lane 1:1kb ladder, Lane 2:A549 cell line; Lane 3:lung cancer
(adenocarcinoma),; Lance 4:lung cancer(squamous cell carcinoma), Lane 5:lung can-
cer(squamous cell carcinoma) ; Lane 6.normal control;, Lane 7.normal control, Lane 8:

100bp ladder

Table 2. Overall positive expression rate of MMP-9 and STR-3 mRNA on peripheral blood

mononuclear cells

Lung cancer

Pulmonary

Control

. . P value*
(n=44) infection (n=19) (n=33)
MMP-9 26 (569.1%) 18 (94.7%) 23 (69.7%) 0.018
STR-3 37 (84.1%) 8 (42.1%) 20 (60.6%) 0.003

Definition of abbreviations : MMP-9=matrix metalloproteinase-9 ; STR-3=Stromelysin-3

*calculated by chi-square test

W ]2 oH(p=0.003, chi-square test) (Table 2).

2. mjg} #xHEZIe] MMP-92} STR-3 mRNAS| &
#HE vjm

#Het #2716 MMP-97 STR-3 mRNA 9] 4&d
28 ¥2E Aih=, MMP-92] 79 Pxd do|z}
A= TellM T08%(17/24)2 HxEH Hol7} gle=
T 23.1%(3/13) Bt} $AHo2 fosHd A U
EPdtH(p=0.005, chi-square test). L ©]&]o] T

W71, f43de] §7, T4 Welad, A4, 4Ed
w2 MMP-92} STR-3 mRNA 2] L&HE |3l
2ol & HolA] §hTH(Table 3).
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T A4 i ZFoA 311+281 ng/ml, ZEA
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Table 3. Positive expression rate of MMP-9 and STR-3 mRNA on peripheral blood mononu-
clear cells in patients with lung cancer according to the stage, tumor histology, age,

and sex
Subgroup MMP-9 positive p value* STR-3 positive p value*

T stage T1-2 15/25 (60.0%) 0.295 20/25 (80.0%) 0.367
T3-4 5/12 (41.7%) 11/12 (91.7%)

N stage NO 3/13 (23.1%) 0.005 12/13 (92.3%) 0.301
N1-3 17/24 (70.8%) 19/24 (79.2%)

M stage MO 12/25 (48.0%) 0.286 22/25 (88.0%) 0.315
M1 '8/12 (66.7%) 9/12 (75.0%)

Histology SQ 8/16 (50.0%) 0.388 14/16 (87.5%) 0.793
AD 9/18 (50.0%) 15/18 (83.3%)
SC 2/2 (100%) 2/2  (100%)

Age <50 years 7/10 (70.0%) 0.425 8/10 (80.0%) 0.687
>50 years 19/34 (55.9%) 29/34 (85.3%)

Sex male 20/34 (76.9%) 0.947 27/34 (73.0%) 0.177
female 6/10 (60.0%) 10/10 (100%)

Definition of abbreviations: MMP-9=matrix metalloproteinase-9 ; STR-3=stromelysin-
3 : SQ=squamous cell carcinoma ; AD=adenocarcinoma , SC=small cell carcinoma
*calculated by chi-square test or Fishers exact test

ng/mb 2000
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*
1000 |
.
500 | 3 .
[ . ¢
. i
I
0 [ ]
Lung Pulmonary Normal
cancer infection control

Fig. 2. Serum concentration of MMP-9 mea-
sured by ELISA. Serum MMP-9 con-
centration was not increased in lung
cancer patients compared to patients
with pulmonary infection or control sub-
jects(p=0.382, ANOVA test).

Ack(p=0.382, ANOVA test) (Fig. 2). =&
MMP-9 mRNA ¢} ¥ {7 ul& 3 MMP-
9 =% xpo]7} I HMMP-9 mRNA 23 4

3124339 ng/ml, MMP-9 RNA 9& &4
240 +£174 ng/ml) (p=0.372, Student t-test).
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