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Purpose: We measured and compared the uPA, plasminogen activator inhibitor-1 (PAI-1)
and uPA receptor (uPAR) levels in breast cancer tissues and blood of the patients to
evaluate their clinical relevance for biotherapy.

Materials and Methods: uPA, PAI-1 (Monozyme, Netherland), uPAR (American Diag-
nostics, USA) levels were measured by ELISA assay in 192 breast cancer tissues, in 18
normal breast tissues and in 163 blood from breast cancer patients.

Results: There was a tendency of uPA increment from ductal carcinoma in situ while
increment of PAI-1 and uPAR occurred from T,. With the progression of cancer, uPA,
PAI-1, uPAR tended to decrease; however, the uPA/uPAR, uPA/PAI-1 ratios remained
unchanged. There was a correlation of uPA expression between normal and cancer
tissues (7 2=0.49). Correlation of uPA and PAI-1 was found in normal tissue and
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stage I cancer tissue while correlation of uPAR and PAI-1 was found with cancer progres-
sion. Between cancer tissue and blood significant correlations were found in uPA, PAI-1,

uPAR levels.

Conclusion: uPA, PAI-1, uPAR levels in cancer tissue elevated from the early stage main-
taining correlative expressions with cancer progression. A positive correlation between
cancer tissue and blood level suggested the applicability of the levels of uPA, PAI-1 or

uPAR for detecting patients for biotherapy.
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19941 1YRE 19964 129714 Al s
3l od4) shAlE ol ilsle] 2 RH oz fupqt
o2 Aty F o 223 gAho] = 2ehell B
= 32} 1924 F A2 51t o] F 184
8 Aol Y FHEEE AHsted, uPAst
PAI-1-S 233l en, 16342 $Alell i HH
& sl uPA, PAL-1, uPARS 24 a4t of
Aghato] fFopaldd 2 48A|(H Y 256543l oy,
7ol 9ART A Aozt Qo] FEE AHHA
Fola =R ARE Algsiaict gake) FodaF
FR7IZE 3TNYCHSA 6~6670H)ol it o]
#ate] Q4H EAE Table 13 Rt
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(1) SUH: dH2 e FE2HHS hepa-
rinized A|gel] MF st AT et obF 4
4 o33} 80°Coll BpstA AHse

(2) =& MEE FH: T=E 448 F23]
= WE-g S8ste] AHUCt Degeid, =4
250 mgE FEAZIFE ultracentrifuge A| ¥ Thol 4]
A SN0 g Agslo] 109 Az} FA)
712 272 F 52 ojulel] #43g ofg 4°CellA] |
A7+ E<t 100,000 x g2 YARAZH ) F&A
(A EA)e A& sted uPAS}t PAL-1S ZA4ct
AL (pellen)2 4°C2} 2+ELH(20 mM Tris-HCI
pH 8.5, 125 mM NaCl, 1% Triton X-100) 1 mie]|
SA7 ek 4°C, 105,000 x gollA 4537+ U4

Telzle] A FZE(pellet extrac) e LS9
Ax dgfe g £715/(16), A FL Lowry
HHANL 2 A g oF wPARE FA A
O 2YFEH|; Stock buffer= 1.211 g tris, 0.588 g
EDTA, 1.21 g sodium molybdateE- 800 mie] Z£5F
ool BAZE, A LolA HCIE of §3to] pHE
75E WER FRTE WISl F8Fe] 1L
AR ohg 2-8°Coll Hslwly ALt
Homogenization buffert 4@ 3Y stock -bufferol]
monothioglycerol (MTG)3 713t HF 57} 1
mMe] A% F Ageeich WA 29 MIG
£ FHTFE Agsle] 11022 H4F1F 50
ml2l stock bufferel] 4= MTG 50 ml-& 2 ~7}sl
o] A EFisls 2--8°Cell Hab A AH&elgivt
Coating buffer= 1.59 g Na;CO;, 2.93 g NaHCOy &
950 mle] ZHFo] B3A|ZE pHE 9608 =
Astn HFLEHE 1 LE Do AL
Washing buffers= 29.2 g NaCl, 02 g KCi, 02 g
KH,PO32H0 950 mle] ZFHell Sl %
NaOHE o] &3] pHE 722 24% obf &%
2 1 L7} HAste] A83)4ck. Dilution buffers

Tahle 1. Patient characteristics

Age (years)
median 48
range 25~63
T factor
TO 6
Tl 26
T2 130
T3 22
T4 8
N factor
NO 99
N1 83
N2 10
Stage 0 6
I 19
1I 134
1L 26
v 7
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10 g2] bovine serum albumin-g Z-F5= 1 Loj| £3)
AlA ALE3lgic). Color bufferi= 7.3 g citric acid
H,0, 11.86 g Na;HPO..2H,0& 950 ml2] ZHF-Fel|
$AATF HE 5022 23Y e FFFE
Hrkste] RESekol | L7} Hriletol AEaIRc

@ uPA-1, PAI-1, uPAR ELISA assay; Coating
dAEe vhys
uPAZ} PAI-1; American Diagnostics, USA, uPAR)
£ A83}9 31, detecting 8&|v biotinylated ¥
2 FAS A8yl WAL horseraddish per-
oxidase (HRP) conjugated streptavidin®} orthopheny-

2 2812 (Monozyme, Denmark,

3 uPA, PAI-1 (Monozyme, Denmark), uPAR(Ame-
rtican Diagnostics, USA)Z AF&3lglc)h. 2 od ol
4] AL3E yPAS] 3 oHEE 3kl single chain,
two-chain wPAE &5 zha|E 2 okl uPA/
PAL-1 complex¥ 7ZFA|&tck PAI-lo)| cHgh ghd] o
A] free active PAI-13} inactive PAI-1, PAI-1juPA
complex& B 5 A gtcl. W& zheFsld, coat-
ing A& coating buffer2 4% %, 100 x14] &
747k welloll B2Eaba 4°Coll A A Mbx|sldut.
Washing buffer® =3 o} 200419 dilution
buffer2. 20°Coi| 4] 3027 #F-EA]17) o1& 33 4

lendiamine$ A-gslgict. EEAEE A% Az Hck 100449 HANE T wellol]l EFsla
Table 2. Levels of uPA, PAI-1 and uPAR in cancer and normal tissues
Normal tissue (n=i8) Cancer tissue (n=192) p-value
uPA (pg/mg protein) 150+ 122 168+ 139 0.59
PAI-1 (pg/mg protein) 92150 215+179 0.004
uPAR (ng/mg protein) - 3.1+1.6 -
uPA/PAI-1 ratio 17210 1525 0.34
uPA/uPAR ratio —x 67.6+63.4 —x
*: not checked
Table 3. Levels of uPA, PAI-1, uPAR based on clinical stages
uPA PAI-1 uPAR uPA/PAI-1 uPA/uUPAR
(pg/mg protein) (pg/mg protein) (ngfmg protein) ratio ratio x 1000
T-factor
TO 196+140 1674106 28+14 1.5£15 77147
T1 187205 2671261 35+2.1 12412 68+ 66
T2 1694127 2041163 3.1*+15 16129 70+ 68
T3 160+131 290184 3.1+18 1.5+16 39+43
T4 90+ 47 2741142 29+1.6 04+03 46141
N-factor
NO 1631126 221+183 3317 15132 62+56
N1 182+156 216+181 30*16 14+14 T6+72
N2 110x 88 145+ 113 27%112 15+28 55152
Stage 0 221+153 171+ 108 33*16 19+19 7744
I 151 £ 144 227+203 3.2+1.5 1.0+09 54452
I 172+129 218+ 187 32+17 1.6+2.8 69+ 66
Il 169194 193+ 150 28+12 1.6+21 66+ 59
1A% 108+ 61 223111 19109 0502 80+ 67
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20°Coll A 1A 7 ub3-skgdct 33 AXH¥F 713 &
Hg 7h welldl] E53 ohg 23 2y Fellel
A 3027 wk-gAZYh | M He80,, 100418 74
wellel] Htsto] ul-2-5 A Z|AF) 1, 490 nmell A
F35E SAstgcl Intra- 2 inter-assay varia-
tion2 10% w]utolglcl. o+ =AU uPA%} PAI-1
e o] A7 FL F4=AA UdEs] s uPASt
PAL-19] HF+2x EFHA o4l H-+2 Al
girh. uPARE FAzA 9] gtol glol Y=ol
WA ke Fodt o4l 9§ uPARS| Wl
AF7t L2 2 syt

@ Welsty Wo|; g9 FEE, ¢5A Aol
of R, W7l 5 B g zAsgen, Wty
H7lE AICC 71208l Azt

@ EBASE Rel, Fdz2FT =22 uPA,
PAI-1 Zte] w)il+ paired t-test®E o] &a}o] two-
sided p-value 0.05 °o]&}E FolslA Aslgad,
AAA) 2 Pearson’s comrelation@ & sl e} 7€
oAl FA 25w e] A2 Mann-Whitney U A3
& olgstsict

| ot
D Ha =N et =x0M uPAR}
PAL-19| WH

B4 SRzl we) SUY ZHolH uPASY
Mol T Aol fglorh, AL WAL F
715l cH(Table 2).

2) YA oo CHE FRY =JQ uPA,
uPAR, PAI-19] S W%}

uPA, PAI-1, uPAR W¥i2] Huzh-& o] A3y
4B FAsll Atkolgiont 1 A7 A2
vh2A] BA= glch(Table 3). uPAE A-gz27 0
vl DCISollA) =z whde] Frbaigictrt Fake]
Z7|7} FoHEE o] Zhisie et
(Fig. 1A). ¥, PAI-13} uPAR-Z Tel|AEE] &7}
stz Lshe e Ehich 53 PAL-
19] 2 Foke] 7)oy JH3 He] X

uPA

1N

pg/mg protel
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Fig. 1. Changes of uPA, PAI-1 levels according to clinical
stages

o} AditAle] fsle] YA Aozt FMETF
Ashe 7 ¥Fo| 9 th(p=0.08)(Fig. 1B). uPA%} PAI-
18] ¢tz A-E8 v 24, wPAS] 44 g o
A DCISOlA¥E F7MF Fasts A v
PAI-12] kA &2 Tl RE Frlele Aol
t}. wPARS] ZF7HEE TielARE Frlstao
(Table 4).

3) 4 A FEer EZF0AM uPA, uPAR,
PAI-12] &Y HID

AAbzA A uPASH PAI-19) W oflAlgk A
WA o] WAL (77-0.88)(Fig. 24). A4=A
7} gukel =22 vl Aol uPAS] ol ATk
% gaels) ArubAte] marwledurh(y 2=049, Fig.
2B). HH §Hkel ZA o A= PAL-1E} uPAR Alo]
Azt dAdel B gIcH(y =036, Fig. 20).
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Table 4. Positivity rate of uPA, PAI-1 and increased expression rate of UPAR in cancer tissnes according to clinical

stages

uPA (%) PAI-l (%) uPAR (%)

T factor
0 Y6 (17%) 206 (33%) 246 (33%)
1 3026 (12%) 1326 (50%) 16/26  (62%)
2 12/130 (9%) 51130 (39%) 67/127 (53%)
3 2122 (9%) 922 41%) 10/21 (48%)
4 0/8 (0%) 6/8  (75%) 48  (50%)

N factor
0 9/9% (9%) 41/99 (41%) 55/97 (57%)
1 983 (11%) 38/83 (46%) 40/82 (49%)
2 010 (0%) 2/10 (20%) 49 (44%)

Metastatic node number

9/99 (9%) 40/99 (40%) 55197 (57%)
1-3 5/39 (13%) 16/39 (41%) 2239 (56%)
49 325 (12%) 12/25 (48%) 14/25 (56%)
=10 1/22 (5%) 9122 (41%) 6/20 (30%)

*positivity rate of uPA and PAI-1: greater than mean=+2 x $.D., increased expression rate of uPAR: greater than median
uPAR value {Material and methods =)

Normal tissue

250 1 A
200 4
@
ks g
§ 150 ki
o
Emo— =
- [&)
£ 50
LY
0 T T T T T ) O  — ] T T T 1
¢ 100 200 300 400 500 6Q0 0 100 200 300 400 500 600
uPA (pg/mg protein) Norma! tissue
121 ¢ Cancer tissue 1000-| b Stage'| 21 E Stage 1l
107 ., 800 - 10
g - 600 %
a < fa
. “ 4001 >
200 -
-
'_0-. -
0 T T T T 1 O t T 1 i T 1 0 T r T T hl
0 200 400 800 800 1000 0 100 200 300 400 500 600 0 200 400 600 800 1000
PAl-1 uPA PA-1

Fig. 2. Correlation of uPA, PAl-1, uPAR between normal and cancer tissues
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Fig. 3. Corelation of uPA, PAI-1, uPA levels between tissue and plasma

E3] W7y v 4] #7] Io) A uPAS PAI-1%
o] AAle] gisle v (Fig. 2D), #7] el A
3= PAL-1T} uPARY] W el|A AtzkAle] k=gl
t}Fig. 2E).

4) Fretet =50 WYollM uPA, uPAR, PAI-1
2| AZiM Hlm

Yoz =Hole 4B4S wPARe| 74 E
Al TEE 2.0y *=0.61, Fig. 3A), uPA(r *=0.35,
Fig. 3B), PAL-1(7 *=0.11, Fig. 3C)2] £ ¢lc}h,

5) uPA, uPAE, PAI-19] &0 G2 1iE

Hl=

FH7|7ko] Fol 3200|(16.7%)ell A AEste] F
B vl g 3] ojE Moy vlad 2] Wr)
o4 PAL-12] W& FA Aol apdo] Fvlete 7
goldeh F, Tid FF PALIl S4 DdellMe
A el7E Qg W, AR 13elF 3¢01(23.1%)
ol 4 Autsl chp=0.07). W7 IelA % PAI-l b
Hol FAINT 10dlell4= ANY <7} giglert
FAolUY 94T 3o0(33%)7F AL chp=0.08).

&
el AeT Pole F=AY F4E BT

Ut ANHE AN w29 A 25 @
§ mi shde web AZ SAUME o

Hel AL Folo] o[FoRct o] AHL 7
otk 71de TR Uve DA ES] peptide
Ajrg viZtgH e 2 shasts whuf el Haod
o3l o] FolAm, ¢ ME o] whll RajELE
Aaksle] z=2o) Wiyt AFEE A "Hep sy
Bl E4AES plasming fibrin clotg £3H4]7| 0,
Axe] 71HE dasta, g Pee o
"Ag TEFE FE 243 Yyz HIAAA |
obe] HbAl, A 24, wiFk Foll Bedd E of
ot o AE] FAET HoldlE Hojzls Aoz
U Hoh(19). uPALE st Z(single-chain) ] H]
HA¥ el zymogen (pro uwPAYH el 2 Hu|gs, 4
Eimiel sEAe AU F AHR4delmde)
o3 gAY HaltE2&(two-chain)®] wPAR ABA]
3= A Alo) 28] (positive feedback loop)el] 2]&]
g7t 24 FE el £ yPAL] chulE 52 A
W2 ¢ A]E 2 (natural inhibitor)?! plasminogen acti-
vator inhibitor-1 (PAI-1)Z} PAI-2ef 2lef =&}
(20). PAI-1-2 $2]3](free form)2] uPAS} EL- 4
SA2l A wPAE 5 JAIA 7, uPA/PAL-L
2gAe] ATHE o] F3 St uPA FEHSH
2] Aol gfall =AHEch21). whebs = o4
uPAS} PAL-12] EF¥e] whAletw HFE ¥
o] 5] Zristch uPAS] AEXW FEA(EA}
ek 55,000~60,000)= A-f-obAlE, A ES of
AME, vlole ol ol HAARA AFE, H
A FF, 4] HAEYeAH F2 YA o] F

i
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AL ke B B4 TRe) wPA R5e} Adtst
Aub grzEHog ANzl o o (domain)d Z=
A %3 Adslolop 4 AXohe) F4o| fu
s, of Ase wlFel FALES §e 9
uPAE A4, Bu)sle] 27| Z=(autocrine) 7 Zol]
oz Qe FIA7E ofEd Aol FHE F
AR ¢ 7 AUt

B od7Az $Hkel =2 uPA, uPAR, PAI-
el MUAE ole chekelsich wPAE Fuer
2R Azl uial 271 Y DD
uhgl, PAI-12 z= o4 ulde] fAjslr] F7t
st olEl g Azt AAEe] AdellA #Agt
At SASAT). Aeke B GzANA
A4zl ulal uPAg o] Bl Frhdge
Vo AR el IE s wpgl Fhe) PAL
o 2ol wlAA Eelgich R AAEL 9
P U 2AE olgele] FUR ol o
3 A5 Astgl ol E3la uPAS} PALL
o WHASE FULH ALl A2 Aol
NS BAL + Uskch oIk AT AT
ztol e GzAHN FA=A e 4E A E(paracrine
pathway)o] $igdtellA o] A #=Ele] 9& &lvi
s} shaleh wekA rEFelA Agzol s
Z7k%o} upAs PAL1S] Wale] 7l HHL
gkt fubetelld] FEo 2 BREE G4l
o wrEe] AR R 4 vARAE Y e
0 AL T BT B AToIAE Y42
o MERe] FEatx] Esto] FH=Te] wPAR

& 2ARA FANE, B A42AS g
Aoll4] uPARS] H3h= =AY 5 gkl

Gz d4E v stel & uPA, PAL
1, wPARS] HE 2A#A) wPAS] AS- & A
§2] Z7]ell ductal carcinoma in situ (DCIS)ol] 4]
B AR Zolsle Zdke] WA e, ol
Aekel A ZAAFANARE FAHNY 27
@)1} EYslgivh. ¥y PAI-13} uPARE T) #7]
Be| ZF, 7|A7 Sa7h G AR o] FHE Frket
= 7o) BAEe] o] F2 UHAIZ| A el A
A 7ol w2l A2 b E TMEAS HAE A

ok gl¢telA aElgdY LA Aeldt HE
el e} T W77} A 3gsle] & uPAL} PAT-12)
HeollE o7l glaly Wb frgtoll A= T W
7]7} A 3tel] ulel uPA, uPAR, PAIL-12] &)
Zaste] olFo Wyt FE HUeE Ay =
7ioll wrAgE #elsigivk zehv uPA/PAL-1S
uPA/UPARE] BIgLE T ¥W7|7F AP & X
o7} glol AA A&l HAuldlz £ Holrt
gk ol4e TEH 4HL Fslw DCIse
A RE}] uPAL] wteo] ZviEm oo wakA] T
B 7] ol A el PAL-13} uPAR2] o] Z7ls
U T #2717 AErE X dHes paste
vhy uPA/PAL-13} uPA/uPARS] FEL A4HH o
2§43 98-S ¥+ dsvh 53] PAL-1F
uPAR®| W3l T ¥7jEchkes N W7 3 Weldt
= wriel "ot F dxgck F N, oo
W7t AR A o9 Wie] At vl
ol F ¢zt Ho|o) ZIIvtAl] FE 244
NS BEsg et ol# d4L uPA, PATL-I
9} kAlE EL wPAR IYHER M| ZAE F
PabA BRIl wElA o] £ wHE dAs
= AEE FE2 i 27|AllA Fofslof
He} ggzezy Aoz 7MAY F Uk
BAaur =2 fagk 2F AolefA AER
2428 (reciprocal paracrine pathway)g] £zl 7%
A Bl 247 siol Bd=A ) Gz A
ol 52| welg ulzsteich wPAY g FURAL
oA A AgzA FzANA 2 DA
o] Watxlo], |Gl A} vpdrR| 2 o] 2] videll
59 A4=zA0 4xAge] & THedE
% 4 9lgich wiw PAL-19] W A
o] gisich. ¢lEd Aol uPAY} FE FurzH
dl4 R W, PALLS $urz7 s 8
Ag, HHHAE 5 dEa7] 7t chefslrl o)A
1l PAl-le] B} EHAQY AZHA UAHbio-
logical factor}s # &% 7Hg4& XA 37
ch(23). o] HE ¥} #olslr] Huled HadzZ el
A} uPA, uPAR, PAI-12] 4348 =A% Ax
uPA%} PAI-19) ol At Ad4e] AAEUR
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o] ;AL W7 18] d2AdAE FLeA o
AEgich st 87 1 o] Aset 35 uPA
¢+ PAI-1S] AWAL L4sle w, PALF
uPARS| A4 o] Al B AFssict. of
AL WH7)7F Al wpAg] WElel HEst e}
7l AlAslE uPA #4E 233 PALH
uwPARe] A2 §r|&H ez we=lg oo} 3
etk upzbA] o] S uPA, PAL-], uPARS] ul&l 2 4]
g Aof] wheEbA] F b AgAEel whi), A
2 #3718 484 s FAGA dEgs e
FAet.

uPA, UPAR, PAI-19] ¢} o] ¥l EA 7154e
£38719H24,25), FH26) FolH Eia=Edd
E5] Harvey$Q7e F¥2| 9148 (explant) 2 &
He| plasminogen activator7} ¥ L TAslql
a1, HuberZ(9)E iAot #=2ke] geololl4 uPA7}
g S Hasle] Pololl4 JAE & uPA, PAIL-1
o] ZYFFTAAZA AEH ¢ gl vHeAE A
Alstgo, wpelkal & ool el A o)A s
= o] UA F84E 247 Heed 5Y
#hzlol "els} zAol|A] uPA, uPAR, PAI-19]
e vzstedch 2 A, ftellMet FUaA
et 233 dagel Aeolo] uPAgt HRAE
BRg = ik s gy A5 PALLE
AmAde] glgleh, §tgtellA= PAI-13} uPAR
BN FEE o4 A4S #EE 5 el
o]} 22 Aol $19+e] A5 WLl uPA,
uPAR, PAL-te] 2u|% e} YR7} 7HEE A
el g alellA] 3= ubd, Fodzael
A Eu]5) uPA, PAL-l, uPARS 2holol|A] w}
2 A HE Holdld 7jAdE 4ol v+
Ack. mekA ek Bake) gHddlY BEEE
uPA, PAI-1, uPARS =A 2] Wl A4S el
T 9lo] FF olgE Yoz 8% o+ US
Ao gersAc) a2 o] e A4
H " io] wbasts AgiEAded g} ol &
dAte] "oy AHo] W ¢ glomE(28),
Helle] AL o4t o Z o] LAl ojAl2] A
gl lof] g EAe] Wt=A] Hasicl 33

%

H AFellA Ag3 uPAell 3t TEE FAE
single chain, two-chain wWPAE 5 ZAE ¥ o}
Yz} uPA/PAL-]l complexXk 7R &), PAL-1ed] o
% A HA] free active PAI-13} inactive PAI-1,
PAI-1/uPA complexE E5 AT < gler®
WPA/PAL-13} UPA/UPAR H]S 277 Solol4 ]
satgich 1 A wPARPARRE]) = =3E| 3 Wi
A gRA o] ;A9 e} uPA/PAL-IH] = HTHA]
+ ¥} 4 kAR wiAlAD. o H2 "oy
We] uPARS} e} PALL Bele =AU o] 4l
£ v} <PAEA s J5S 2eldhd
2t

SubolA ol U9 dFQARZA A E
=317 Y G B s B4 4
ek vl o] Eeol 5¥H A FNAE HAEA
towr, W79} dRd Aol B L7t H7A o FQ
A2 AR F GrhAbEe| A4, B o] o4t
gl gk FoF A7 7ke] obFE 367H¥ §F
off gb=lz afbe] WAYEE o 324|o]] Bataled
HEH HAEF FEY 7 Ut o} &2 Y
WA o] & W el W AE-E vl ZA
X o} onQle Aol & #HFY ¢ glo ¥ F
it Al7be] b olHell HE F7HH E4e]
stelet AzhEd,

d =

$ulete] uPA, uPAR, PAI-12] i¥l-2 ob213] 9]
x7)ell 2 Zrlsiglen 1 F7A7E GEA
ot A g ARAE fARHA Wakeigich wekA
Hulot ghxtoll A uPA Aol EFE & A E A
B3ld 222 Aysiaxt AYAe 43 g
o 4] WAE]E uPA, uPAR, PAL-1-Z o] &aled uj
A 3E AQE Bg 27 W] el A
Alell B} A 8HAE FUHAE Ao g FjojsEd
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