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T able 1. Histological findings of three-dimensionally cultured oral cancer
cell lines.

Table 2. The expression of various markers on epithelial tumor cells in
regard to the type of cell lines (YD-10B and YD-15M) and type

of specimens.

Figure 1. Histologic findings of raft culture tissue in the dermal equivalanet with
fibroblasts

Figure 2. Histologic finding of raft culture tissue in the dermal equivalanet without
fibroblasts

Figure 3. PCNA expression

Figure 4. Involucrin expression

Figure 5. CK AEY AE3 expression

Figure 6. CK 13 expression
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1
(Freshney, 1994).
- , - (Levine and
Stockdale 1985, Boyce and Hansbrough 1988, Shahabeddin et al. 1990) in
Vivo ) )



(Prunieras 1979).

involucrin

- (Limat et al. 1994), ,

(Sabatini et al. 1983),

(epithelial - mesenchymal interaction)
(Peault 1995, Limat et al.

1995). laminin, type IV collagen

(stratification) (Sutherland 1988, T oillier et
al. 1990).

air-liquid interface
(et al. 1997).
de- epithelialized dead
epidermis (Boyce and Hansbrough 1998) ,
1
(Hoffman 1991, Robbins et al.



1991, Robbins et al. 1994, ).

1 ,
air-liquid interface

organotypic raft culture



2.1

Table 1 . DMEM F12 31 100 1U/ml
penicillin, 100 ug/ml streptomycin, 0.6 mg/ml L-glutamine 10% FBS
5% CO:
10%
Hematoxylin- Eosin(H-E) ,

(pleomorphism), ,

T able 1. Clinico- pathologic characteristics of established cancer cell lines

Cell Line A gel Sex Primary Site Pathologic Diagnosis
YD-8 46/ F tongue SCC, MD
YD-9 56/ M buccal cheek SCC, MD

YD- 10B 67/M tongue SCC, MD
YD-15 39M tongue MEC, HG

YD- 15M lymph node M etastatic
YD- 17 66/ M mandible SCC, PD

YD-17M lymph node metastatic
YD-38 67/ F mandible SCC, MD

SCC: Squamous cell carcinoma MEC: Mucoepidermoid carcinoma

MD: Moderately differentiated PD: Poorly differentiated

UD: Undifferentiated



2.2. (dermal equivalent)

(dermal equivalent)

Swiss 3T 3, . Swiss 3T3
DMEM F12 3.1 10% fetal bovine serum (FBS)

1 (pH 3.0, Nitta Gelatin, Japan)
(22% NaHCOs, 0.05N NaOH, and 200 mmol/L HEPES) 10 DMEM/F12

8:1:1 , swiss 3T 3
3
(explant culture)

4-5 passage 1 12 x

107/ ml gel matrix
12 mm 0.2 um pore size membrane millicell ~ casting
37rC 12

2.3.

-17/M, -38 PBS 3
hemocytometer
millicell well 3x 10

DMEM F12 31

streptomycin, 06 mg/ml L-glutamine

5% CO?, 37°C

YD-8, -9, 10B, -15, -15M, -17,

0.125% trypsin-EDTA

6-well plate
100 IU/ml penicillin, 100 ug/ml
10% FBS 3 mi
2'3 1



24.
10% 12
4 um H-E, PAS
, (pleomorphism), ,
25.
4 um xylene 3
95%, 90%, 70% ethanol . 05%
hydrogen peroxide endogenous peroxidase goat serum
30 3% BSA (bovine serum abumin)
phosphate buffer saline (PBS) 1

cytokeratin (CK) AEVAE3 (Dako,
Denmark), CK13(Dako), CK8 18/ 19(Dako), vimentin(Dako) ,
involucrin(Santa Cruz, CA, USA) PCNA (Dako)
Tris-buffer saline (TBS) 3 3% BSA
5 pg/ml biotinylated anti- mouse/anti-rabbit 1gG 30 3
TBS . 3 pg/ml horseradish peroxidase streptavidin 30

AEC hydrogen peroxide Mayer‘s hematoxylin






3.1
1
YD-9 4-10 .YD-9 1-2
(Fig. 1).
, YD-8, -9, - 10B
YD- 15,
-15M, -38 , (Table
2).

Table 2. Histological findings of three-dimensionally cultured oral cancer cell

lines



Cell Lines Layers Keartinization Invasion
YD-8 4-5 H -
YD-9 1-2 +

YD- 10B 4-5 +
YD-15 5-6 + +

YD- 15M 8-10 + +
YD- 17 4-5 4 - H -

YD-17M 6-7 4 - H -
YD-38 5-8 H -

+ : positive : negative 4 - : focal
3.2
Swiss 3T3
2).
3.3
H-E
YD- 10B YD-15M

(Fig.



. CK13, AEVAE3

(intermediate filament)

CK& 18/ 19

vimentin

involucrin

YD- 15M )
YD-17, - 1/M
PCNA (proliferating cell nuclear antigen)
(Fig 3).

Table 3

Table 3. The expression of various markers on YD 10B and YD 15M epithelial

tumor cells
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YD 10B YD 15M

Biopsy Biopsy
Raft- culture ) Raft- culture .

specimen specimen
CK AEVAES3 + + + +
CK 13 + + + +
CK 8/18/19 - - - -
Vimentin - - - -
Involucrin - + + +
PCNA + + + +

* Mucus cell only positivity
CK: cytokeratin

PCNA: proliferating cell nuclear antigen

- 11 -



3-5 % , 90 %

(Licciardello et al. 1989, Lippman and Hong 1989).

, field cancerization

(Sacks 1996; Hong et al. 1990, MacComb and Fletcher 1967).

’

(Devesa et al 1990, Strong et
al 1984. Banden 1968., Boring et al. 1992, Slaughter et al 1953).

in vitro

, apoptosis
(Rheinwald and Green 1975'?%).

(Prunieras 1979, Mendelsohn et al. 1991).
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, laminin, type IV collagen

(stratification) (Taillier et al. 1990).

(epithelial- mesenchymal interaction)

(Peault 1995, Limat et al. 1994, Hoffman 1991).

1979 Béll (1979) collagen lattice

dead de-epidermized dermis (DED)
(Boyce and Hansbrough 1988),
1 (dermal equivalent)
(Shahabeddin et al. 1990).

’

’ ’

, (Choi and Fuchs 1991, Oda et al. 1996),

’

(Otto et al. 1995, Garlick and Taichman 1994)

organotypic culture

TGF-a
(Turksen et al. 1991)

’

collagenase
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YD-8 dermal equivalent

AEYAE3, CK13

involucrin , 1

dermal equivalent

organotypic
, dermal equivalent
(Cullen
et al. 1991).
(cross-talking) (Dotto et al. 1989, Vescio et a
1987) . MRC5
WI- 38, Swiss-ahbino 3T 3,
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SUSM-1
(Doki et al. 1993).
Swiss 3T 3

(Van den Hoff 1988, Matsumoto et al. 1989, Camps et al. 1990, Wernet

1997), in vitro

HGF (hepatocyte growth factor) ,
HGF IL-1
HGF
IL-1 HGF
(Hasina et al. 1999).
(vacuadlization) (Sari et al.
1997)

( Sarri

et al. 1997), Yaeger
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, Waelti
IL-6

(Yaeger et al. 1991).

organotypic raft system

’

(Asselineau et at. 1986). Bohnert

, 4 laminin

organotypic culture

(microenvironment)

PCNA . H-E
, PCNA

(Vambutas et al. 1993). involucrin
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cytokeratin(CK) . AEYVAE3

(Regnier et al. 1988).

CK& 18/ 19

(Reppucci et al. 1991).

air-liquid

- 17 -

vimentin

CK13



oragnotypic co-culture

’ ’

YD-8, -9,
-10B, - 15, -15M, -17, -17/M, -38 1
(dermal equivalent) air-liquid interface 2
PCNA
, involucrin
CK13
AEVAE3
, CK 818/19
vimentin
1 (dermal
equivalent)
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A bstract

In Vitro Model of Three Dimensional Organotypic Culture of Oral Cancer
Cell Lines
Huh Jung
Department of Dental Science, The Graduate School, Yonsei University

(Directed by Assistant Professor Jong In Yook. DDS, MSD, phD)

Epithelial-mesenchymal interaction plays an important role in cell growth and
differentiation. This interaction is already well known to have much importance
during embriogenesis as well as carcinogenesis and cancer metastasis. However,
in vitro experimental model is not well developed to reproduce in vivo cellular
microenvironment which provides an epiethelial- mesenchymal interaction.

Because conventional monolayer culture system lacks an epithelial- mensenchymal
interaction, cultivated cells have morphologic, biochemical, and functional
characteristics different from in vivo tissue. Moreover, it usually does not induce

cellular differentiation due to submerged culture condition.

The aims of this study were to develop an in vitro experimental model that
maintains an epithelial- mesenchymal interaction by organotypic raft culture, and
to characterize biologic properties of three-dimensionally cultured oral cancer
cells by histological and immunohistochemical analysis. Furthermore, the role of

fibroblast in the dermal equivalent was evaluated. The results were as follows;

1. Oral cancer cells reconstituted by three-dimensional organoctypic culture
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revealed similar  morphologic characteristics to equivalant biopsy specimens in
the point that they show stratification, hyperchromatism, pleomorphism, and

abnormal mitosis.

2. Both immortalized swiss 3T 3 cells and primary cultured gingival fibroblasts in
the dermal equivalent elicited the invasive property of the tumor cells. In the
absence of fibroblast, the tumor cells did not infiltrated into the dermal

equivalent

3. YD-15, -15M, -17, -17/M showed surface keratinization and expression of
involucrin, CK AWXY3 and CK13 suggesting that oragnotypic co-culture
condition is able to induce cellular differentiation. However, this organotypic

culture system fail to induce mucous or glandular differentiation.

These results suggest that three-dimensional oragnotypic co-culture of the
established cancer cell lines with the dermal equivalent consisting type |
collagen and fibroblasts reproduce the morphologic and immunohistochemical
characteristics similar to those in vivo condition. So this culture system seems
to provide adequate microenvironment for in vitro tissue reconstitution compared
with a conventional monolayer culture system for the study of cancer invasion,
metastasis, epithelial- mensenchymal interaction, and development of novel cancer

therapeutics.

Key Words : Oral cancer cell line, Organotypic culture, In vitro model
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Explanation for figures

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig

Fig

Fig

Fig.

Fig

1-a Raft culture of YD-8 cell lines shows stratification more than 2 cell
layers with invasion into the collagen matrix (H-E. x 200)

1-b Raft culture of YD-9 cell lines shows one layer, but tumor cells
invade into the collagen matrix (H-E. x 200)

1-c¢ Raft culture of YD-10 cell lines shows stratification and invasion
without Kkeratinization. The tumor cells reveal hyperchromatic nuclei and
pleomorphism simulating early squamous cell carcinoma (H-E. x 200)

1-d Raft culture of YD-15M cell lines shows focal keratinization devoid of
mucus cell differentiation (H-E. x 200)

1-e Raft culture of YD-17/M cell lines shows severe dysplasia or
intraepithelial carcinoma appearance (H-E. x 200)

1-f Raft culture of YD-17 cell lines shows histologic features simulating

the invasive squamous cell carcinoma (H-E. x 200)

2-a Raft culture without fibroblasts of YD-15M shows stratification and
keratinization, but no invasive feature (H-E. x 200)
2-b Raft culture without fibroblasts of YD-1-B cell lines shows

stratification devoid of keratinization and invasion (H-E. x 200)

3-a Diffuse PCNA expression is demonstrated in the cells of the biopsy
specimen originated YD- 15 cell lines (PCNA, x 200)

3-b Raft culture of YD-15M cell lines shows PCNA expression mainly in

the basal and parabasal cell layers (PCNA, x 200)

4-a The involucrin expression is demonstrated mainly in the keratinized
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Fig.

Fig.

Fig.

Fig.

Fig

Fig.

Fig.

Fig.

Fig.

tumor cells of the biopsy specimen originated in YD-10B (Involucrin, x 200)
4-b Raft culture of YD-10B cell lines shows no involucrin expression
(Involucrin, x 200)

4-c The involucrin is strongly expressed in the tumor cells of the YD- 15M
cell lines originated biopsy specimen (Involucrin, x 200)

4-d Raft culture of YD-15M cell lines shows involucrin expression only in

the keratinized layer (Involucrin, x 200)

5-a The cytokeratin AEVAES3 is strongly expressed in the tumor cells
YD- 10B cell lines originiated biopsy specimen (CK AEVAE3, x 200)

5-b Raft culture of YD-10B cell lines AEYAE3 expression in the entire
epithelium and invading tumor cells (CK AEVAE3, x 200)

5-¢ The cytokeratin AEVAE3 is strongly expressed in the tumor cells
YD-15M cell lines originated biopsy specimen (CK AEYAE3, x 200)

5-d Raft culture of YD-15M cell lines shows AEYAE3 expression in the
entire epithelium and invading tumor cells (CK AEYAES3. x 200)

6-a. CK 13 expression is demonstrated mainly in the center of tumor islands
of biopsy specimen (CK13, x 200)

6-b. Raft culture of YD-15M cell lines shows CK 13 expression mainly in
the superficial keratinized layers (CK 13, x 200)
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YD17M YD17
Fig 1-e Figl-f
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YD15M without fibroblst
Fig 2-a

YD10B without fibroblast
Fig 2-b

YD15 biopsy YD15M culture
Fig 3-a Fig 3-b

Involucrin YD10B Involucrin YD15M
Fig 4-a Fig 4-b
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CK AEY3 YD10B CD AEY3 YD10B
Fig 4-c Fig 4-d

CD AEYZ3 YD10B CD AEYZ3 YD10B
Fig5-1 Fig 5-b

CD AEYZ3 YD15M CD AEYZ3 YD15M
Fig 5-c Fig 5-d
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CK 13 YD15M CK 13 YD15M
Fig 6-a Fig 6-b

- 33 -



	표지
	목차
	그림 및 표 차례
	국문요약
	제1장 서론
	제2장 연구 재료 및 방법
	2.1.구강 암종 세포주 확립과 배양
	2.2.삼차원 배양을 위한 진피 유사체(dermal equivalent)의 제조
	2.3.구강 암종 세포주의 삼차원 배양
	2.4.삼차원 배양된 구강 암종 조직의 현미경소견 분석
	2.5.삼차원 배양된 암종 조직의 면역조직화학 염색

	제3장 연구결과
	3.1.삼차원 배양된 암종 조직의 형태학적 특징과 침윤성 성장
	3.2.구강 암종 세포의 삼차원 배양시 섬유모세포의 영향
	3.3.삼차원 배양된 구강 암종 조직의 증식과 분화 표지자 발현 양상

	제4장 고찰
	제5장 결론
	참고문헌
	영문초록

