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Heparanase, which is an extracellular matrix degradative enzyme, degrades heparan sulfate and
heparan sulfate proteoglycans, which are chief components of extracellular matrix and vascular
basement membrane. The gene structure of this enzyme was recently determined. The biological
functions of this enzyme in vivo were as follows : 1) this enzyme accelerates cancer cell invasion and
metastasis though the degradation of vascular basement membrane and extracellular matrix by cancer
cells; 2) this enzyme releases and activates heparin-binding growth factors such as bFGF and VEGF
from heparan sulfate proteoglycans, and induces angiogenesis ; 3) the degradative products of heparan
sulfate proteoglycans by this enzyme suppress the biological function of activated T-lymphocytes.
Therefore, heparanase is thought to be a favorable molecule for acceleration of cancer invasion and
metastasis. The expression of heparanase is strongly correlated with the metastasis of melanoma and

fibrosarcoma. Thus, heparanase may play important roles in invasion and metastasis of cancer.
(Acta Urol. Jpn. 46: 757-762, 2000)
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Human Heparanase

Protein

« Latent form: 65 kDa, 543 amino acids

» Active form: 50 kDa, 386 amino acids

« 6 potential N-glycosylation sites

Gene

. 4g21-22

» 14 exons, 13 introns

+ mRNA: 5 kb, 1.8 kb (alternative splicing products)
Enzyme activity

+ endo-B-D-glucuronidase

*« pH4-6.5
Fig. 2. Characterization of human hepara-

nase.
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Patients

January 1996 ~ December 1998
Transitional cell carcinoma : 45 patients
32 ~ 81 years (median : 66)

Sex Grade
Male /Female : 37,/8 1:10

PT 2 :17
Ta : 4 3 :18
T 11 LN
T2 : 10 (=) : 33
Ta : 114 (+) : 12
Ta : 9

Normal urothelium : 10
Fig. 4. Patient characteristics.
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Probe Labeling
Uni-directional PCR

10XPCR Buffer 1X
MgeCl, 2mM
Prim ér 94C 2min
Di:ztrj:_;:nrﬁ; 2mi 94C  30sec
—»| 65C 30sec X40
Dig-dUTP(+) 0.2 mM 72C  45sec
Purified PCR product
Taq Polymerase
H,0 72C  5min
——p — - -
JATP+DIRICTP+TTP+dGTP
Fig. 5. Methods of probe labeling for in situ

hybridization.
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In situ hybridization
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Proteinase K treatment + Acetylation o
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Fig. 6. Methods of in situ hybridization.
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Table 1. Expression of heparanase protein
and heparanase mNRA in multistage
urothelial cancer
Subjects N IHSY (%) ISH? (%)
N(0)
PTa+ 4 0( 0 1(25)
PT, 4 0( 0 3 (75)
PT; 1 1 (100) 0( 0)
PT, 4 3 (75) 3(75)
N(1-2)
PT5-4 6 6 (100) 6 (100)
Grade
1+2 9 3 ( 33) 4(44)
3 10 7 ( 70) 9 ( 90)
Total 19 10 ( 52) 13 ( 68)

Y THS : Immunohistostaining, ? ISH: In situ Hybri-
dization.
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