Distributtion of Collagen Types( I ,III,IV and V)
and Laminin in the Stroma of Breast Carcinomas
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Supernatant of pepsin extraction

adjust pH to 8, then rest for 24hr at r.t.
centrifugation (10,000g 1hr)

[
ppt
differential salt fractionation and
denaturation and renaturation method

I 1
Type [ collagen Type Il collagen

sup

dialysed vs 5mM acetic acid, then
against 0.7M NaCl/0.5M acetic acid
u.c. (100,000g 1hr)

|
sup ppt

dialysed vs 1.2M NaCl/0.5M acetic acid
u.c. (100,000g 1hr)

]
ppt sup
(Type IV and V collagen) discard

hr, hour ; r.t., room temperature ; ppt, precipitate; sup, supernatant ;

u.c., ultracentrifugation

Fig.1. The procedure of bulk fractionation of collagen types I, III, IV, and V.
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hematoxyline and eosin ; NEM, N-ethylmaleimide ; PBS, phosphate buffered saline ; PMSF,
phenylmethylsulfonyl fluoride ; PTAH, phosphotungstic acid hematoxyline ; SD, Sprague-
Dawley ; SDS-PAGE, sodium dodecylsulfate-polyacrylamide gel electrophoresis.
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acid 1.2M NaCl precipitate (type IV and type V collagens)

u.c. (100,000g, 1hr)

dissolved in 1.0M NaCl/0.05M Tris-HCI pH 7.5

sup
add solid NaCl finally to 4.5M
u.c. (100,000g, 1hr)

-
ppt
(discard)

ppt

dissolved in 0.5M acetic acid
u.c. (100,000g, 1hr)

1
sup

(discard)

sup

add solid NaCl to 1.2M
u.c. (100,000g, 1hr)

|
ppt

(discard)

ppt

u.c. (100,000g, 1hr)

dissolved in 0.1M NaC!/0.05M Tris-HC! pH 7.5

|
sup

(discard)

sup

u.c. (100,000g, 1hr)

dialysed vs 0.02M NaCl/0.05M Tris-HCI pH7.5

|
ppt

(discard)

sup

(type IV collagen)

1
ppt
(type V collagen)

u.c., ultracentrifugation; sup, supernatant; ppt, precipitate;

hr, hour

Fig.2. The isolation procedure of type IV collagen and type V collagen.
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Table 1.

Experimental conditions of ELISA inhibition tests

1. Concentration of antigen coated in well
10 g/ml of each type of collagen

2. Dilution of 1st antibodies
Types I, I, and V : X 400
Type V : X 100
3. Antigen used for inhibition
6.25 to 3200 ng/ml of each type of collagen

preincubated with 1st antibodies for 24hr at 4C
4. Dilution of ALP-labeled 2nd antibody : X 1000

5. Substrate for enzyme (ALP)

paranitrophenyl phosphate 1 tab./ml of diethanolamine

buffer

1 st antibodies, rat anti-collagen antibodies ; 2nd antibody,

rabbit anti-rat IgG; hr, hour

Table 2. The cases examined histologically and immunohistochemically

case Age Sex Site Histological diagnosis Condition of stroma
1 63 F R Invasive scirrhous carcinoma scirrhous
2 38 F R Invasive scirrhous carcinoma scirrhous
3 45 F R Invasive lobular carcinoma scirrhous
4 53 F L Invasive lobular carcinoma partially scirrhous
5 36 F L Metastatic duct carcinoma partially scirrhous
8 38 F R Invasive solid-tubular carcinoma partially scirrhous
7 62 F R Invasive papillotubular carcinoma non-scirrhous
8 66 F R Invasive tubular carcinoma non-scirrhous
9 62 F L Invasive solid-tubular carcinoma non-scirrhous
10 47 F R Invasive papillotubular carcinoma non-scirrhous
11 51 F L Invasive solid-tubular carcinoma non-scirrhous
12 42 F R Mastopathy
13 38 F R Mastopathy (fibrocystic disease)
14 54 F L Fibroadenoma (pericanalicular type)

F, female; R, right; L, left
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Fig. 3. SDS-polyacrylamide gel electrophoresis pattern of type I, IIl, IV, and V collagens isolated
from human placenta. Each type of collagen was dissolved in loading buffer and applied on 3%
stacking gel and 5% running gel, with or without reduction. Lanes 1 and 5, type I collagen;
lanes 2 and 6, type III collagen ; lanes 3 and 7, type IV collagen ; lanes 4 and 8, type V collagen.
Lanes 1 to 4 were electrophoresed without reduction, and lanes 5 to 8 were done with reduction by
0.1 M dithiothreitol. Arrows indicate the electrophoretic positions of @ chains of collagen types.
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Fig. 4. SDS-PAGE pattern of purified type V
collagen with or without bacterial collagenase
digestion. Lanes 1 and 2, type V collagen
without collagenase digestion; lanes 3 and 4,
type V collagen after collagenase digestion.
Lanes 1 and 3 were electrophresed under
nonreduced condition, and lanes 2 and 4 were
done under reduced condition. Arrows show the
electrophoretic position of each « chain of type
V collagen, and arrow heads indicate that of
bacterial collagenase derived from Chlostridium
histolyticum.
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Fig.5. ELISA inhibition tests of the antibodies to type I (A), type III (B), type IV (C) and
type V (D) collagens. The experimental condition was refered to table 1. The vertical
axis shows % optimal density compared with that of noninhibited condition, and the
transverse one shows the concentration of collagen (antigen) used for inhibition. Open
circle, closed circle, open square and closed square represent inhibition by type I, type III,

type IV and type V collagen, respectively.
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F1g 6. Unaffected breast tissue.

Hlstologlcal representation (a) and immunofluorescence

staining patterns of type I collagen (b), type III collagen (c), type IV collagen (d), type V

collagen (e), and laminin (f).
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Fig. 7. Scirrhous carcinoma of the breast.

(d), type, V collagen (e), and laminin (f).
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Histological representation (a) and immuno-
fluorescence staining patterns of type I collagen (b), type Il collagen (c), type IV collagen

(a), H. E., x40 ; (b) to (f), xX100.
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collagen (d), type V collagen (e), and laminin ().
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Distribution of Collagen Types (I, III, IV and V) and Laminin in the Stroma of Breast
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Abstract

In order to investigate the possible mechanism of the formation of the fibrous stroma of
scirrthous carcinoma, the distribution of collagen types I, III, IV and V, and laminin in breast
carcinomas was studied, being compared with that in unaffected breast tissue and benign breast
lesions including mastopathy and fibroadenoma, by an immunofluorescent technique using type-
specific anti-collagen antibodies and monoclonal anti-laminin antibody. In unaffected breast
tissue, type I and IIl collagens were diffusely distributed in the interlobular stroma, and type IV
collagen and laminin were exclusively localized in the basement membrane region. Type V
collagen was faintly identified in the intralobular loose connective tissue. The distribution
pattern of the collagen types and laminin in benign breast lesions was almost the same as that in
unaffected breast tissue. In carcinomas of the breast, both scirrhous and non-scirrhous, type I and
Il collagens were major components in the fibrous stroma where type V collagen was also
recognized. It was noted that the fluorescence of type V collagen in scirrhous carcinoma was
more intense than that in non-scirrhous carcinoma. Type IV collagen and laminin delineated the
basement membranes of carcinoma cell nests continuously or partially discontinuously. In
addition, in the stroma of scirrhous carcinoma, type IV collagen and laminin were present linearly
along the margin of thick bundles of collagenous fibers. Carcinoma cells were not reactive with
anti-collagen antibodies nor anti-laminin antibody. These findings suggested that type V
collagen, as well as type I and IIl collagens, was involved in the formation of the stroma of
scirrhous carcinoma as a result of stromal reaction.




