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Relationship of Ras, MAPK and CyclinD1 Pathway in Carcinogenesis of Cutaneous Patho-
logic Scar
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Abstract: Objective ~ To detect the function of Ras/Raf/MAPK pathway and the downstream target gene
CyclinD1 in the carcinogenesis of cutaneous pathologic scar. Methods (1) We adopted immunofluores-
cence dual staining for K-ras, H-ras and N-ras in the pathologic scar and carcinoma of scar, respectively,
and observed under laser confocal microscopy; (2) Immunohistochemistry (IHC) for MAPK and Cy-
clinD1 were used for normal skin, pathologic scar and carcinoma of scar, respectively; (3) In situ hybrid-
ization (ISH) was used for mRNA detection of MAPK and CyclinD1; (4) The 12" and 13" codon muta-
tions of K-ras, H-ras and N-ras were detected by genetic sequencing. Results (1) The dual labeling of
immunofluorescence of K-ras, H-ras and N-ras showed weak positive in pathologic scar, while the carci-
noma of scar were strong positive. (2) ISH for mRNA of MAPK and CyclinD1 showed negative or weak
positive in the normal epidermis and pathological scar, but strong positive in the carcinoma of scar. The
expression level(positive area) and intensity (average optical density) between the carcinoma group and
normal skin group or pathologic scar group were statistical different (P<Z0. 01); but without statistical
difference between normal skin group and pathologic scar group (P>>0. 05). (3) Genetic sequencing did
not show mutation on the 12 or 13" codon. Conclusion (1) Ras, MAPK and CyclinD1 were not early
signals for carcinogenesis of pathologic scar. (2) The 12" or 13" codon mutation of K-ras, H-ras and N-
ras was not related with the carcinogenesis of pathologic scar.
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Gene and codon Upstream primer sequence

Downstream primer sequence Fragment length

H-ras /12,13 5-CAGGGCCCTCCTTGGCAGG-Z
N-ras/12,13 5-GTACTGTAGATGTGGCTCGC-¥
K-ras/ 12,13 5-CTGCTGAAAATGACTGAATA-¥
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5~ATGGTCCTGCACCAGTAATA-¥

170 bp
183 bp
162 bp
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A:H-ras has a weak green fluorescence,a little green positive reaction product is distrib-
uted in the epithelial; B: K-ras has a weak red fluorescence, a little red positive reaction
products is distributed in the epithelial; C: parts of the yellow co-expression

E1 FEYMIELEREALR K-ras/H-ras WERIT FRE WL AL R (X 400)

Figure 1 The pathological scar epithelial K-ras/H-ras double marking immunofluorescence
results( X 400)

A:H-ras has a strong green fluorescence, has large green product positive dense distrib-
uted in Cytoplasm;B:K-ras has a strong red fluorescence, has a large red positive prod-
uct concentrated distributed in the cytoplasm ;C: parts of the yellow co-expression

2 RIR¥ELH L K-ras/H-ras WARIZ R LE R (X 400)

Figure 2 Scar tissue cancer K-ras/H-ras double marking immunofluorescence results ( X
400)

A:H-ras has a weak green fluorescence, has a little green posltlve reaction product dlS*
tributed in the epithelial; B: N-ras has a weak red fluorescence, has a little red positive
reaction products distributed in the epithelial; C: parts of the yellow co-expression

B3 RIEMRR AL Hras /N-ras WHRIE & 5 H 45 R (X 400)

Figure 3  Pathology sex scar epithelial H-ras/N-ras double marking immunofluorescence
results ( X 400)

A: H-ras has a strong green fluorescence, has large green product positive dense distribu-
ted in cytoplasm;B: N-ras has a strong red fluorescence, has a large red positive product
concentrated distributed in the cytoplasm;C: parts of the yellow co-expression

4 RIRJEHELR Horas/N-ras JWARIE BT RS LE R (X 400)

Figure 4 Scar tissue cancer H-ras/N-ras double marking immunofluorescence results ( X
400)
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MAPK protein expression signal was brownish yellow, granular, MAPK mRNA expression signal was
red, granular, the two kinds of positivesignals were localized in the cytoplasm. A:the weakly positive ex-
pression of MAPK in normal skin epidermis (IHC) ; B: the weakly positive expression of MAPK in patho-
logical scar epithelium (THC); C: the strong positive expression of MAPK in scar carcinoma tissues
(IHO) ; D; the weakly positive expression of MAPK mRNA in normal skin epidermis (ISH) ; E: the weak-
ly positive expression of MAPK mRNA in pathological scar (ISH) ; F: the strong positive expression of
MAPK mRNA in scar carcinoma tissues(ISH)
B 5 MAPK.MAPK mRNA 7E 7 [8] B BR4H R H B R 3% ( X 400)
Figure 5 The expression of MAPK protein and MAPK mRNA in different skin tissues( X 400)
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CyelinD1 protein expression signal was | br;‘v'nis}; yellow, gfanul;:‘CyclinDl mRNA exression signal was
red, granular, the two kinds positivesignals were localized in the cytoplasm. A:the weakly positive ex-
pression of CyclinD1 in normal skin epidermis (THC) ; B: the weakly positive expression of CyclinD1 in
pathological scar epithelium (IHC) ; C: the strong positive expression of CyclinD1 in scar carcinoma tis-
sues (IHC) ;D: the weakly positive expression of CyclinD1 mRNA in normal skin epidermis (ISH) ; E: the
weakly positive expression of CyclinD1 mRNA in pathological scar (ISH) ; F: the strong positive expres-
sion of CyclinD1 mRNA in scar carcinoma tissues (ISH)

6 CyclinD1,.CyclinDl mRNA # 7[5 B BB 22 F B 3R 3% ( X 400)

Figure 6 The expression of CyclinD1 protein and CyclinD1 mRNA in different skin tissues( X 400)
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Table 2 The expression of MAPK protein and MAPK mRNA in different skin tissues(z * s)

Expression of MAPK protein

Expression of MAPKmRNA

Groups n — —
Gray scale Positive areas Gray scale Positive areas
Normal skin 10 0.168 £0.017 0. 039 £ 0. 095 0. 196 £ 0. 025 0. 054 £0.028
Pathological scar 15 0. 193 £0. 026 0. 065 0. 013 0. 223 £0. 068 0. 075 £ 0. 041
Carcinoma 25 0.267+0.036** 7 0.205+0.037" 7 0.286+0.026" ** 0.143+£0.328" "7

Note: compared with normal skin group, * * : P<Z(). 01; compared with pathological scar group,* : P<C0. 01

%3 CyclinD1 £ H.CyclinD1 mRNA ZE&AALFRHRIE(*

$)

Table 3 The expression of CyclinD1 protein and CyclinD1 mRNA in different skin tissues(z £ s)

Expression of CyclinD1 protein

Expression of CyclinDl mRNA

Groups n . .
Gray scale Positive areas Gray scale Positive areas
Normal skin 10 0.169%0.012 0. 039 £0. 095 0.179 0. 022 0. 049 £ 0. 083
Pathological scar 15 0.176 £0. 039 0.065£0. 013 0. 193 £ 0. 021 0. 068 £ 0. 035
Carcinoma 25 0.262+0.023" "7 0.141£0.036" "7 0.264+0.031" %% 0.201£0.041" %7
Note: compared with normal skin group, * * ; P<C(). 01; compared with pathological scar group,* : P<<0. 01

1 2

345 6 M

M.DNA marker; A:line 1 are scar tissues, line 2,3,4,5 and 6 are cicatricial carcinoma;B: line 1,2 are

scar tissues, line 3,4,5 ,6 and 7 are cicatricial carcinoma;C:line 1,2 are scar tissues, line 3,4,5 and 6

are cicatricial carcinoma
B 7 H-ras,N-ras.K-ras E[F k&R

Figure 7 H-ras,N-ras, K-ras gene electrophoresis results
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