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(Tumor Metastasis and Angiogenesis)
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INTRAVASATION PHASE
* Basement Membrane Invasion

* [nterstitial Matrix Invasion

« Basement Membrane Invasion

EXTRAVASATION PHASE

* Platelet Aggregation or Tumor Cell-
Platelet Ag%resion

* Tumor Cell-Endothelium Adhesion or
Tumor Cell-Basement Membrane
Adhesion

* Basement Membrane Invasion
* Interstitial Matrix Invasion
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(fibroadenoma) @ W#4 £ 5% (intraductal papil-
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X 99)
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Structural element Example molecular components

Basement membranes Type IV cellagen
Fibronectin
Laminin
Entactin
Type V collagen
Heparin sulfate proteoglycan

Collagen fibers
Elastic fibers
Ground substance
Anchoring fibrils

Type 1 collagen
Type 1lI collagen
Type V collagen
Other collagen types
Elastin
Proteoglyeans
Fibronectin
Glycoproteins

Ground substance
Collagen fibers
Mineralyed lattice

Type Il collagen

Type I collagen
Hydroxyapatite

Elastin

Proteoglycans

1a, 20, and 3o collagen
Short chain collagens
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(a) Adhesion

(c) Migration/Underlapping

——— p—
(d) Resealing/Matrix degredation
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O =]
(e) Invasion
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(a) Attachment (c) Invasion

(b) Degradation
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FN, fibronectin : HSPG, heparan sulfate proteo-
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tors), 7H4]4l(cathepsin), Z2H 22 2]7h}H (proteogly-
canase) oItk 19| x Azt~ ElH (elastase), WeHElV
A (gelatinase), EHN((EE 2EZW 2] A)stromelysin)
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1.,17.33.35~38) o] 5 F 7}AF AR Ado] ‘ilL AR AE H
rasolth. #(rat) L= 4F(mouse)? HH(embryo)OHH
e Aol E(fibroblast) o rasAIEe] FRAAE
transfection'} ol 2Ja] Hol Fou Heolds “ehl
oo olF RN HolAY Frhe HIHEES
A% 27)7)F9 Waee FHEo] deFoH, A
5701?} ras®] 4ol 7]oldte] e guptia Holeo) #
H Hras $FAAele shtolite] A E<d o) (point
mutatxon)/} 27do]l HoP 11 F T24 A WY Al
EFoA E2E rsol e 9ol 171 1294 of
oAbl 9lgo] ALk o =Wt gle B
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E 2 FlFHEY ¥a) AAE™

Enzyme class/enzyme Natural substrates

Serine proteases
Tissue-type plasminogen Fibrin, plasminogen
activator
Urokinase-type plasminogen Plasminogen
activator

Cathepsin G Laminin, fibronectin,
HSPG, Col 1

Cysteine proteinase

Cathepsin B Laminin, fibronectin,
HSPG, Col I, IV, V

Cathepsin L Laminin, fibronectin,
HSPG, Col I, IV,

Cathepsin H Laminin, fibronectin,
HSPG, Col 1

Aspartic proteinase

Cathepsin D Laminin, fibronectin,
HSPG, Col 1

Metalloproteinase

Interstitial collagenase Col I, II, 1

Type N collagenase ol V, V

Gelatinase Gelatin, Col NV

Endoglucosidase

Heparanase HSPG side chains

Col, collagen + HSPG, heparan sulfate proteoglycan.

ras YA YF A 2H(proto-oncogene) © transfectiong Al
AR 3AHEE 40717 derh 18 Chang 51
93} ras _(J%ug%vqu}e poje] 2 231 2ke} F 2l ate|
AHAINE ras AR F4FHA p21 Er‘i‘w‘i'«l A
2791 w2bA NIH-3T3 AEES §dd8 A2 £
&5 BRI Yt ey doje & 3]
¥ agdYel Hefzgre, & %‘Htﬁﬂiﬂ p21
Hol ofF HE& Hfole ok Hol4

+
°o‘°°l o= A= %‘“H—E 2@ Holy £%
2 3

[e}

O

T U 4
oY kIR O

> 4
e
3
=
o
o
o
o>
o
N
[
J%o

ol 7]
‘QHHE 298 44497 h o} ol g

)
!

Vol. 4. No. 1(1994)



24

Al Mol Y E %S Yotk Muschel 579 9j8f NIH-3T
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ting cytokines)®® So] #HE o] 9l&o] WAV = Y

v} 18]al "ol A H A9 colon cancer)?) A, MolA

# 3. C-Hras 953 %k2] transformationo] 2]+ 7oA

o Z7peo

Cellular alteration
Augmentation of type IV collagenase production

Induction of motility factors and their receptors
Hypothetical genetic instability leading to selection

Altered phosphatidylinositol pathway

B1~6 branching of Asn-linked oligosaccharides

Altered growth factor independence
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71558 Hox 27H4 o3 AXW 1ss AR A

t}. & NDP-kinasex microtuble®] assembly®] ¥4 3
GDP-GTPZte] transphosphorylation %ul8te] mitotic
spindle formation® cell locomotion 7]3tell #AIE gl
azeg AdolAo| e GAZHAM LANHE w2 ML
9] aneuploidy® NDP kinase®&/d2l #a}of ol v]4g4
0] mitosisl 7191 RAolgh= FAE YTPO, 181 G
g dg 53 Ne AL ME transphosphorylation
o s GDPE GTPZ HFARIThHE, of GTPE G w4
Aol AFs F= 4L st AAHLE signal-coup-
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19 5, (@) AFAE, VAU, 3 1ela Az
ARy, old 2= R A YR
19 AEz G A

(b) +el 271t o] WAl ME EFAEE]
A glol EASD, 42e FBe) o
a& ol7olAA @l ek meh £
e mAgRAA BAHe Got 9

%ﬂ Mg o] g
1

(o) epaarel @, 71Amtel AGASl shalsh
o] 293 wAPRe Ado] Yoluih
e Fopsl b &E FAsha,
Aol elojgep

in situ Z(carcinoma)o] «7le] &g} o] w7
et ofefol A HHANA Fideol o= JdEH A
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% 4. Angiogenic molecules

Angiogenin

normal plasma
Angiotropin
Macrophage-derived ~ Macrophages
factor

Epidermal growth
factor(EGF)

Fibrin

urine, milk

tissue

Basic fibroblast
growth factor(bFGF)

Acidic fibroblast
growth factor(bFGF)

Nicotinamide

Platelet-derived Platelets
endothelial cell
growth factor

(PD-ECGF)

Transforming growth
factor a

Transforming growth Platelets, bone

factor §

Tumor necrosis
factor @

Vascular endothelial
growth factor

Murine and human carcinomas,

Peripheral blood monocytes

Mouse parotid gland, saliva,

Tumors, wound granulation

Broad distribution

Primarily neural tissue

Walker carcinoma

Transformed fibroblasts,
tumors, macrophages

Activated macrophages

Tumors, Pituitary cells
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