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Matrix metiailoproteinase In the interaction between apiiheiial
ovarian carcinema and stromal ceils: Distinct Pattern of

Metalicpreisinase-2 in ovarian clear cell carcinoma

Introduction:

Malignant epithe ial tumers (adenccarcinomas) accaunt for 35-20% of gl
malignancies cf the ovary (1), Among adenocarcinomas, ovanan clear cail
carcinoma (OCCA, which constitstes 5-20 % of ovarian adenocarsinema
(2,35, has seen recognized as a distinct patheiogical subivpe since 1573 {40
Fatients of OCCA have worse survival than non-OCCA 2oth at igher stages
67 anc lower stages (7,8). However, scme regorted no diference in surviva:

o

:
setwesn GCCA and non-GCCA wiaen wimor grade and atagr: wara controiled
(5,9,10). Gther urigue clinical feawres of OCCA incluge: (1) largs pe'v'" ™Mass,

{2) rarely bilateral, (3; with endometriosis. {2} thrombosambalic complication

and {5} hypercalcemiz (8. OCCA was alsc i'ound to have poor likelihocd ¢
resnconsa o piatinum-basac chemothearany (B).
During tumor prograssior, invasive capacity of the malignant celis -0

penetratz lissue sarnars for furthar metastases na% been reportec 10 ba
celated to the presance of extracellular mcfr\(—:J 2grading proteinases. aise
called as matrix metalioproteinases (MMPsY (1), Oversxprassion of MMPs,
particularly the type iV collagenase, has been demonstraied in several tumer
systerms and has been linkad t2 the invasive potential of luimor celis {12-14}_
The most important enzyme of the MMP family in ovarian carcinoma is
MMP-Z {Gelatinase A, z2lso called type IV collagenase and 72-xDa gelatinase}.
which degrades basement membrane type IV collagen, as weil as gelatin and
type W VI and X collagens (18). A number of naturaily cccurring MMP
inhibitors, TIMPs 1-4, are also found in tissues (18 17}, Activaiion of MMP-2 is
biockad oy TIMP-2 (18). It was reported that MMP-Z are significanily highar in

maignant tumor tissuas compared with their begnin or premaiignant

P

c
counterparts (19,20}, ard there was a correlaled elgvated exgrassion of
MINP-2 with advanced tumor grade and progression {213 1L s thought that the
abberant extraceliular matrix {ECM} degradation in tumer ciclegy contributes
to an Imbaiance in local MMP and TIMP activity, resuiting in the over-
axprassion or enhanced astivation of MMPs or reduced TIMP exprassion (22

lrteraction behween MMPs and their :iynamlc microznvirement accounts
for their activities in tumaor metastasis. Ovarian tumor ceils could use MMP-2
ne

e ey
2
S

to detach from surface epithelia and migrate into the paritoneal cavity (23)

and they may also use MMP-2 to invade through the basemsant membrane



intc thae cvarian stroma {24 25‘). Fiorcblasts at the invasi/e edge of ovarian
s show a striking increase in mRNA for MMP-Z and TIMP-2 ['16
26,2?‘28}. _ccalization of MMP ithar in tha tumars or stromai celis nas not

‘f}, and rna.i?gna 't ovanan umor showed highar

‘b
[

beer in consistency {2.29,30,
ocatization of MMP-2 in the stromal cells then cegnin tumors (23, So far,
MMP-2 expression in GCCA was rarely reported. To estabiish whethar OCCA
is or is not biniogically different in MMP activities and in tne wmor c2i-stromai
sorgoration from the non-0OCCA, we studied the immunoiistoiogical
expression of MMP-2 and TiMPZ in varicus nistological ype of cvarian

adenocarcinema.

Material and Methoos:

1. Collection of surgical specimens: _
54 cvarian surgical specimens were coileciad dunng coeration and then
givided into two pars. One pait was immediately armersed in
formzidenyde ard prepared as paraffin biocks. Tre other pant was
‘mmediately storad in liguid nitrogen for zymaography analysis. Clinical
data of each patienis were reviewed from chasts from National Taiwar
University Hospital. ;

2. immunohistcchemistry studies of extracellular matric-degrading
proteinase expression:
Serially cut, 5-pm sections of all human ovarian tumors were
immunostainad using the avidin-biotin {ABC) immunopercxidase
technique (32).The sections were deparaffined with xylene and
dehydrated. Hemotoxylin followed by eosin staining was first performed
to identify the pathological diagnosis of the tumors. The other slides were
deparaffined, dehydrated and then washed in PBSC (0.1 M phosphate
puifer pH 7.4, 8.5% sucrose, 0.002% CaCl;), incubatad wzth G.19%

NOs and 1% H.C» to ramove endogenocus peroxidase. 1:50 diluted
normal biocking sclution was added to remove any non-specific antibedy
pindings. Primary antibodies (MMP-2 and TIMP-2) 'were added and
incubated overnight at 4°C. After washing with PBESC, 1:2C0 diluted bictin
‘abeled second antibody was reacted for 1 hour, weshed and then
reacted with ABC for 30 minutes at room temperature, 0.05% DAB
¢ -diaminobenzidine-4 HCL in 0.05M Tris-HCL, pH 7.2} with §.01% H: 05
was added for color development. Counterstaining wsingl.01% 0804 was
performed and the siides will then be mounted in 50% glycerol



Preparation of RNA probes for in situ hybridization

{1y RNA extraction

Primary cuiuras from 4 to § different ovanan twmors wers used for (0@l

RNA extraction. Total ENA was prepared according (0 the method of

Chemezynskl and Saccni (33). Briefly, tissugs or cafs were homogenizad

wiTh Ultraspec RMNA isclation sclution. The homogenats was at 4 °C for
doled with 3.2 m! chioroform, and cenirfuged at 12,000 x

e agueous phase was added with equai voiume of isco

ice for 10 min. The reaction mixture was cenirifuged at 12.000 «g

for 10 min. The pelleted RNA was wasned twice with 72% ethansi and

oracipitated oy subseguent ceninfugation (72,00 xg Tor 5 minj. The pelet

was briefly dried and dissolved in DEPC-raated watar, To aveid DA

contamination, totail RNA was further treated with DNase | [10 unit) in the

) ~

prasence  of RNase inhibiter {20 urity for 30 s gt 37 °C.

X
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phenclichleroform (3:1, viv) exiraction, the aqueous phase was recovers:ad
py cantrifugation {12,000 xg for 15 minj. It was “hen added with 17
volume of 2.5 M socium acetate ang 2 uciurwa cf §£% =sthanol. The mixed
solution was kept in a freezer (-20 () for at ieas! 2 hr and cenifriflgad at
12.000 xg far 10 min. The pellet was then washed with 73% ethanol and
dried. RNA pellet was dissolved in DEPC-H,T and tha conceniration was
determined by spectrophetometry.

{1y Reverse transcription (RT)
2 ng ofthetotal RNA with 1 2 of «lof olige (dT) 15 primer was
added 0 20 1| of diethyipyrocarbonate (DEPC) treated watsr,
heated to 72°_for 10 minutes and then cooled Iinice. 10 ulof 5%
M-MLC buffer [50mM diethiotheritel, 375 mM KCL, 15 mM MgC
250 mMM Tris-HCL {pH 8.3)}, 0.5 mM dNTP, 3% U RNasin, 200 L
M-MLV, RNase H minus reverse transcriptase and DEPC treated
water up 0 a volume of 50 | was added and nath at 42 " for 40
minutes, The reaction was stopped at 72 T for 10 minutes and thenr
coolad on ice.

{iiiy Pelymerase chain reaction (PCR)
About 1-2 i of RT product was added inio the PCR buffer [ {c a
final concentration of 1 25 mM dNTPs, 10 mM Tris-ACL, pH 8.3, 50
mhl KCL, ard 0.1% Triton X-100}, & oM primers of MMP2 (sense

led



GEod.o mid MgTiy, 220 Tag polymerase
(Promega) to a final voiume of 25 L Afler adding 80 ziof
mineral oif, PCR was performed using the grogram of touch down:
initial cycle as 95°C for 3 minutss, 85C for 1 minute and 7277 for °
minute. Second cycle as 95°Cfor 30 seconds, 84 U for 1 minute and 72

~for 1 minuta,

e sutsequent annealing tempzrature was dropped

oy 1 for every 2 cycles unti 837 then continucus at 857 for 20
acconas, 357 for 1 minute, and 72 CJfor 1 minutes for 10 avcles. The

final yield was xeptat 47, 70 0 of the final preduct was checked
with eiectrcphoresis us‘mg 2% agarese gel. The PCR aroduct wa

arcund 150 rnuclectides in ziza.

{ivy DNA extraction from agarose gel and seguencing

A small well was cut at the canter of a 2% agarcse geland * wlof
PCR preduct was loaded. When the DNA band was at the margin of
the cut well, eleciroohorasis was shut off every 10 szconds and the
DNA product was yield form the TBE soluticn loaded into the cut well.
Phenol tc a volume of 1:1 was added to "=move debris and then DNA
was pracipitated by adding 1/10 velume of 3M NaQAC, pH 5.2, and 2
0 2.5 vclume of alcohcl, The precipitated DNA was washed oy V0%
alcchol, air dried, and then dissoived in Tt buffer (60 mM Tris, 1 mid

EDTA, pH 2.0). The vieid DNA was sent for sequencing.

{+) Clening and transfermation
05to2 «lof PCR product of the length of 150 bp was mixed with 1
=1 of 3.8 kb TOPO vector to a final volume of § ;1 and incubated at
rcom temperature for 5 minutes. 2 4 1of 0.5 M 5 -mercaptoethanal
with competent cells was then added and mixed gentie, incubated on
ice for 30 minutes. The ceils was heat shocked for 30 seconds at 42
C and then transferred to ice for 2 minutes, 25C | of SOC medium

will be added and snacked herizenially at 37°C for 30 minutes. Finally
the SOC medium with the companent ceils and vectors was spread

cn plates containing LB agarose and incubate overmghL at 377

(vi) Selection of colonies
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50 cgfimlef ampicilin, 40 il of 43 ma/mi A-Gal ana 40 ' of
GC M PTG was added to sach LB agarcse plates. 10 whils
cclenias was selected and then incubated in Lo broth,

Minipreparation cf plasmid DNA

Aftar incubation, 1.5 ml of component feils was pra cicitated and
resuspended in 150 ! of solution 1{ 30 mM giucoss, 25 mM
Tris-HCL. pH 8.0, 10mM ZDTA, pH 8.0, 300 1) of freshiy creparad
solution 11 { C.2N NaOH, 1% 308} was added foilowed by 225 1 of
solution 11 {3M potassium acetate, 11.5% glacial acetic acid) to lysate
the bacteria. Supernatant was recoverad aier cantrifugation and the
piasmid ONA was pracipitaied by 2 volumes of zthanol. It was
wasned with 70% ethanol, air dried and dissolwzd in wate

'viii) Selecticn of the glasmid DNA with cerract inseit

|\ i ‘(5

Xl
X

1 ! of the plasmid DMNA was digesieg with restriction enzyms
EooR1 gt 37 "Cfor 20 minutes and then checked with 2% agarose gel
electrophoresis. Alternatively, using primers of SPE promoter and 7
noromoter, the sequence of the piasmid DNA, especially at the iocus of
insartion. was sequanced.

Large scaie preparation for plasmid extraction

The componant cells with the cerrect vector and inseriion was
incubated in 250 m! LB broth at 37 T for 8 ic 10 hours. Bacterig was
coilecied when CD gy are 0.6, centrifuged at 3530 rom at 417 for 10
minutes. The pellet was resusgended in 25 ;:| of sclution | {described
in vil}, then in sotution !l to destrey the cell 'walls. and finally in solution
li to precipitate the DNA compaonent ceil DNA. The supernatant was
added to C.6 voiume of iscpropanoi for pracipitalion and then, the
pellet was dissotved in 1 ml TE buffer { 10 mM Tris. 1 miM EDTA, oH
8.0}. The supernatant was added to 2 volume of pure alconoi for
plasmid DMNA precipitation. The pellet DNA was washed with 70%
ethanco!l air dried and then dissolved in TE buffer RNaseA was added
and an agual volume of phenol/chioroformsiscamyalcohol (25:24:1
was used to purify the plasmid DNA. The pusified slasmid DNA was
then precipitated in ethanol.

RNA labeiing
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Using S@6 and T7 promoier the RNA labeling kit (
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Mannheim) was used w dig-iacel ihe senss anc the an:‘.iser*.se of
MMP-2 and TIMP-2 ENA probes. 7 pgoftheg

served as empizte and added tc 2 units or exther SPS polyvmerasa or
T& polymerase with 2 1 of NTPp labeling mocure and 2 0 of

transcripiion buifer to a final volume of 15 _u L1 plof RNase inhibiter
was added, cantrifuged and incubated for 2 hours at 37 0. 2 lof

EDTA 3.2 M, pH 8 0 was added to stop the reaction and the labaiad
RNA was grecipitated with 2.5 1 of 4 M LIC, and 75 i prachilisc
{(-20°C ) ethanc! at - 20 "Ufor 2 hours. The peilet was wasned with coix
70% ethanol, cried and then dissolved in SEFC treated water. T o o7
RNasa-inhibitor was added to innibit any possible contaminating
FMNase.

atecticr of Dig-labeiad MMP-2 and TIMP-Z sense and antzensa
RNA crebe
The labeled r;roDe was serially diluted and dot biotles 1o the nyion
paper. 0 cm’ UV light was used to crass Nk ine ONA e The nylon
pager, c.’“ld nen the nylon paper was dr’ed inthe cver a1 3587 The
nyton paper was rinsed briefly in puffer | (maleic acid 0.1, NaCl 0.15
M, pH 7. 5. Tween 20, 0.3 % volume) and then incubaied in blocking
solution for 30 minutes, in 1:5300 anti-dig-AP cenjugaie for anciner 3¢
minutes. The paper was washed twice in buffer | and then eguiiicrium
in detection buffer {0.1M Tris-HCL C.A1M NaCl, 58 mM MgCh, pH 2.3).
Coler was developed in freshly prepared coler soiution (3.2 4 I NBY
and 3 i X-phophate in 1 mi delection buffer) insealed sag withcut
shaking. Reaction was stopped by washing with water.

In situ hybridization (ISH)of MMP-2 and TIMP-2 mRNA

Serially cut 5 2 m sections of all human ovarian tumors wera
deparaffined with xyleng, rehydrated and then I1SH was performed as
described in previous study (32). 1 mg/ml of proteinase K was added
at 37°C for 30 minutes, and then actylation at rcom temperature. The
slides were then washed in PBS {phosghate saline suffer 0.1M,
NaHPO4 o1 M NaxPO,, 0.153 M NaCl). Prehybridization solution
(50% deionized formamide, 250G 2 g/misalmen sparm DNA, C.05%
SOS. 1 x Derhart's soiution, 4 x SSC, 50 mM scdivm phosphate
huffer, pH 5.52) was added and heated to 5 Tior 5 minuies to
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dznature the OGNA in cells. The siidas were chilled in ce ard tken
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hybridization butfer contaimng 2.
and incubated at 42 1 for overnight. After hybridization. the sl
were washad sequentially with 4x85C, 2x8S8c¢, 1x85C and 0.5x3SC
0% blocking solution was first adZded and then 1% b

containing AP linked antibedies (1:200) was added and incutated =t 4
‘Zovermignt. Maleic acid buffer was added {cilowing oy cetaction
cuffar. Ccler deveiopment with NBT and X-ohosohale was gerformed.
The siides werz mounted and examinad undsr Microssons.

Zymecgrapny anavsis of the proteinase activitias {341

Zymography was used to identify the activity of metallocprotainase in the
ovariar carcincmra. The ovarian lissue was grinded on ice an

was extractad. Activities of MMPs were detected Dy zymography, using
S0S-7% polyacrylamide gels copolymerized with 1 mg/mil gsiating
Protein concentrations were measurad, and squa. amounts of samoles
were homogenized in sample buffer and directly electrochoresad. The geai
was washed twice at room temgerature for 10 minutas n 2.53% Triton
X-100 and for 20 minutes in water and incubared cvernight at 37°C in 50
mmol/l tris-HCL, pH 8, containing & mmelL Call; and 1 zmaol/l ZnC; |
Gels were stained in 30% methanci/10% tic acid containing 0.5%
Coomassie Briliant Blue G250. Both proenzyme and active croteinass
forms were detacted as clear bands and analyzed by censitometric
scanning using a computer-assisted analysis.

6. Heterotransplantation:

110 5 X 107 celis of OVTW5S subciones PG and P4 were transplantated
subcutanecusly into the back of 6-8 weeks old scic mice (& for 2ach
groups). Sizes of fumor growth were recorded weerly, and when the
tumors were oig enough, they were removed and the mice wers
autopsied for metastasis. Tumors were prepared for paraftin blocks,
stored in liqid nitrogen for zymography analysis.

Results:

1.

Clinical Data of ovarian spacimens.
Fifty cases of epithelial cvarian adenccarcinoma tissues (20 clear ce
carcinoma, 15 serous papilary adenccarcinoma, 4 mucinous

adenocarcinoma, & endometriod adenocarcinoma. ard 2 anapiasiic



carcinoma, 2 recurrant ovarian aderocarcinoma after chemoctherapy) and
4 cases of metastatic ovarian carcinoma {2 from breast cancear and 2 frem
gasiric cancer) were cotained and analysed. The average aga of women
having clear ceil carcinoma was 47 & + 10.7 years oic, serous papillary

adenccarcinoma was 56.2 + 11.4 years old, mucinous and endometriod
aderacarcinoma was 52.3 + 12.3 years old {Table1:.

Tsblz 1. Clinical charscteristic of patients with ovarian sdenocarcipoma.

Tumor tvpe FIGO stage CaseIvo Tumor size fomy Onicome Recurrence
Clear cell carcinoma [ g 13.3+74 CEN2PLE 4
Clzar ce'i carcinoma 1T 3 132563 ANIPTE L
Clear cell carcinoma i - G 1:.8=0.7 INZE 3

Sercus papiilary [ 2 l(}-.,l-f) R i
Serous papiliary iy 13 78257 INIOE :
dMucinous 1 2 30,30 2
Mucmous i8]l 2 20,5 NGO 2

Endometriod I 44 N

Endometriod B 4 8372 “E 4

Anaplastic [it 2 20, frozen 2F 2

Recurrence 11T 2 3, frozen 1B 2
(1 papiilary, ! ciear)

Metastaric 4 4

NIWED
P:Persistent

E:Expired

2. Immuchistochemical and in situ hybridization patterns of MMP-2 and
TIMP-2 in gvarian tumors.
Expression of MMP-2 and TIMP-2 were mainly localized to the tumor
tissue of clear cell carcinoma (Fig 1), but mainly at both the stromal and
tumer tissue of cther types of ovarian adenocarcinoma (Fig 2 endometriod
adenocarcinoma, Fig 3: mucinous adenocarcinoma, and Fig 4. serous
papiliary adenocarcinoma). The distribution of MMP-2 and TIMPZ {SH was
parailel to their immunchistochemistrical distribution. The distribution of
MIP-2 in stroma and tumor tissues was showed in Fig S bewwsen OCCA
and non-CCCAs.



Fig 1. Immunostaining and in situ hybridiz‘}ion for MMP-2 (A and B) and
TIMP-2 (C and D) in Ovarian clear cell carcinoma (OCCA). Both
MMP-2 and TIMP-2 protein and mRNA were distributed in tumor cells
{(original magnification x 200).



Fig 2.

Immunostaining and in situ hybridizfion for MMP-2 (A and B) and
TIMP-2 (C and D) in a case of endometriod adenocarcinoma. MMP-2
was equally distributed in tumor and stromal cells. Distribution of

TIMP-2 protein and mRNA were mainly in the tumor cells {original
magnification x100)



o

Fig 3. Immunostaining and in situ hybridiztion for MMP-2 (A and B) and
TIMP-2 (C and D) in a case of mucinous adenocarcinoma. MMP2
protein was mainly localized at the stromal cells, and tumor cells were
slightly weakly stained. TIMP-2 protein was localized more at the tumor
cells then stromal celis. Both MMP-2 and TIMP-2 mRNA were equally
distributed in the tumor and stromal cells (original magnification x100}.



Fig 4. Immunostaining and in situ hybridiztion for MMP-2 (A and B) and
TIMP-2 (C and D) in a case of serous papillary carcinoma. MMP2
protein was mainly localized at the stromal cells, and tumor cells were
slightly weakly stained. TIMP-2 protein was weakly stained and
localized more at the tumor cells. MMP-2 mRNA was equally
distributed in tumor and stromal cells, TIMP-2 mRNA ws found mainly
at the tumor cells (original magnification x100).
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Fig 5, MMP-2 prowic and mENA disimbution betwesn tumor and stromal fssues

in OGCCA and non-QCCAs.

MNP activities in ovarian iumors.

The aciivities of MMPs in the ovarian tumors were analyzad by
zymography. The MWMP-S activities were seen in alf ovarian
adenocarcinoma. But active MMP-2 was seen in all ovarian
adenccarcingma except clear cell carcinema '{‘Fig 8 and 7).

MMP activities in ovarian cancer cell iine CVTWES with diffarent invasive
capabilities.

The invasive difference {Fig 8), MMP-Z activities {zymcgraphy} (Fig9), and
tumer growth during heterotranspiantation (Fig 10) was previously
reported. Tumors frem the PO and P4 heterctransplanted tumors were
studied by zymegraphy. Active MMP2 were seen in both PO and P4 tumors.
Latent MMP9 was seen in both tumor, however, only active MMP-9 was
seen in PO (Fig 11).

[nvade cell number
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Fiy 5. Subcloaes of ovarian carcinoma ceil line (A30=PO. A3
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Fiz 9. ELISA study showing Po to P4 cells with increasing MMP? activities (hoth

latent and active forms).
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MMP .9

MMP-2

1 2 3 4 5 6 7 MMP-9
Fig 6. MMP activities of ovarian tumors showed in zymography. Lane 1 and 2
serous papillary adenocarcinoma, lane 3,4, 6: clear cell carcinoma,

lane 5: metastatic tumor from breat cancer, lane 7: undifferentiated
, . g
ovarian carcinoma.



MMP-9

MMP-2

Fig 7. MMP activities of ovarian tumors showed in zymography. Lane 1:
endometriod adenocarcinoma, lane2: metastatic, lane 3,4: serous
papillary adencocarcinoma, lane5-7 clear cell carcinoma.



PO P4 P4 MMPS

Fig 11. MMP activities of endometriod ovarian adenocarcinoma cell line
OVTWS9PQ, and its subclone P4 showed in zymography.



Discussion:

The expression of MMP-2 and TIMP-2 was found Uniguely expressed in
the tumor celis of OCCA. In the other non-OCCAs, MMP-2 was fourd
exaressed goth in tumcer and stromal celis, especialiy in the stromal celis of
serous papilary and mucirous cystadenocarcinoma, Exoression of TIMP-2
was weaker in mora advanced tumor and nearly co-localized with MMP.2
expressicn. By zymograpny, we further found that thers were no zctiva
collagenase activities in QCCAs. From the zymography of cvarian tumors and
ovarian cell fine CVTW50 heterctranspianiation, we found re values n the
express.on and acthties of MMP-9 in tumor invasion.

Exprassicn of MM=Z2 in ovarian tumoer celis was repoeriad 1o be due to the
phenctypic plasiicity of ovarian surface ecithelial cells, iz, the axnression of
both stromai and epithelial characteristics whick may be a consequence of
their mesodermal origin and thelr close developmental ralationship with
ovarian stromai fibroblasts {2).

MMP-2 is releaszd in a pro-form and the stepwise cell surface activation
of pro-MMP-Z is not ciear (35). It was reporied that MMP-2 is up-takan to the
cell surface by a high-affinity recepter, and then followed by local activation by
membrane-bound metailoproteinases, MT-MMP {36-385. it is still unclear 7 the
pinding and activaticn are through a common mechanism {36, Racently, i
was reported that vitronectin recepter, the integrin ¢ v £ 3, promotes
maturation of MMP-2 in treast cancer cells (38). it was found colocalized with
MMPs {40), especially at the invasive peripheral extremities of migrating cell
invadopodia. The unique pattern of MMP-2 in CCCA frem non-0CCA
suggested a possible difference in the stepwise surface activation of MMP-2
that may be due to the different pathclogical entities. And it also suggested
that activation of MMP-2 required its protein expression in the stromai cells.

The OCCA has been regorted to be unique from other non-OCCA in the
lower expression of mutant P53 (41), overexprassion of MDMZ2 (42}, and
higher cell cycle regulating molecules (P21, cyclin E) (41). Structurally, the
basement membrane material of OCCA was found tc be more stromal
nyalinization, which are immunoreactive for type IV collagen and iamirin (43},
This added to our evidence of the inactivation of the collagenase activisies of
MMP-2. Basement disruption was reported to be an early invasive and
expressicn of type IV coliagen in serous tumor {44). The unigue ircapability of
collagenase activites of OCCA may therefcre, causing it to te found at greater
tumor size and early staging. It is yet unknown f this unique pattern of MMP



has any relationship o &s higher incidence of endometriosis and deep vein
thrombosis. Further siudies wili be focused in this part o° ghenomenon.
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