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To study the mechanism and risk of human skin cancer from solar light, we exposed human skin transplanted to severe
combined immunodeficient mice to daily doses of UVA and UVB (dose rate of 2.8 J/m®/sec) for period of approximately 2
years and investigated morphological and genetic changes of human skin tissues. Of 18 normal skins, 14 actinic keratoses
(77.8%) and 4 skin cancers (3 squamous cell carcinomas and 1 undifferentiated carcinoma) developed, wheras neither
actinic keratosis nor cancer was observed in 15 human skins not exposed to UVA and B. This is the first success in
inducing cancer and solar (actinic) keratosis in human skin by UVA , B.

Among p53 mutations at various sites, mutation at codon 242 (cTGC — cCGC; Cys — Arg) was specifically observed
in both skin cancers and actinic keratoses. Furthermore, double or triple mutations were induced in all UVA , B-induced
skin cancers and in three of eight actinic keratoses. As well as p53 mutations, 2 of 3 squamous cell carcinomas had also
K-ras and c-kit mutations. So far as we know, c-kit mutation has not been reported in the skin cancer except melanoma.
Mutations of B-catenin gene occurred in 7 human skins, but these were non- specific mutations.

1

v MERADOEEBRIIIEE. BRONT2 &5 WITAEK

T (e MEREEMIE. BiERL L) TLIAKENE
Bholze BAEKETHbLNTWS T, BHIfEOKIE
L 72 SCID (Severe Combined Immunodeficiency) ~ 7 A
. BETHMHEEZLZHEL (F30%). /2. T. B
fal HIZ—HIEFICR-oTLE I 720 (F30%), ¥T7 A
KJE D allograft 3§ H54EE LIS W EdbhoTWb, F
51, 1986 4F & 1) 1gG, IgM A BRFLIF o CBI17-scid
<~ A% 20 2L L Selective Inbreeding (FEXRE) L7z
BESCID ¥V A2, RBBIEOES e MEWEN &
ML, REIRICH72 0 KGSIAED O A, BEIRES
(UVA UVB) Z#HHMEHN L2 2A, 7T F =Y ARER

e MERICHEL. 1 ~2FMoMHRICE), v b
&%#A%ﬁﬁf@bf%&%m%ﬁ?éwm&%Lt%

T2 AT BEHERM CRE 2 DT, RO
WZHARL B - - KR - R ISR T AR B L
%2 A 72 Cold SSCP#EZHELTHBY Y, Fx ¥
V=Y =7 L= e TEE O FERE THE S I
RIFHTAHEE 2o T 5,

AWFZETIE b bR E MR SCID < 7 2 & A v,
UVA, BIZ& ) MEFIZRHEHE SN2 TORRERD Y —
7Ly A%FT, UV IR RERIZAL. B A%

il

Gene mutations induced by UVA, B light in
human skin maintained in severe combined
immunodeficient mice

Tadashi Hongyo

Department of Medical Genetics and
Radiation Biology, OsakaUniversity,
Graduate School of Medicine.

EDOMBIZNTS 5 2 LI2 X ) REERIMIC X 5 & bRz
WCEBICHFR SN AMELZMIEL 720 $72, ThITER
ONGh o7z LWBLED S & N OFIFERE D SIICES
T & 2 OB Z NS »I2 T2 2 L2 HME L7

2 X B

2.1 EMERREOBRK - i

b MEWERIE, KREOREMER RS & 0N o Bl
OHVFH BEREFR WRERFES X ORI R AR I B R
RSBV T, APARE, WEEED L AEALE
BHROFMUBHT CTRESNL DO THE/TH.
b MEWEM I, Fx OYR CBI7/N-scid \2Z, Fx o
TER L7z C3H/He]/N-scid & v, & MEFREO X ) i
WM - MEFF AT 5 720

2.2 A BEEZINE (UVA B) S

TOSHIBA ##Hi 5 > 7 FL-20 S.E (20W) 4 A% v,
Kodacel TA407 (Eastman ft) (2T 290nm LLF O RED
IR A WIS A v b Ly M EICEET B KB & L
K7, AL k. BIEHIZ8000]/mi K. K, 4. HIE
H1Z 2000 J/m® % #if4 2.8 J/m?%/sec THRET L 720

2.3 REASFEARER

v MEREZEEZKRSCID v AICEM L, UVA, B |
B4, MRARHIEEC biopsy & 0, 785 7 4 »aliy)
Fr @ H-E el ORBIRR =R 2 175 72 (Fig. 1 28D,

2.4 BEFEERER

NT T4 VAMY K H I HEBRAEY Y TV LD
DNA #liHi % 47> PCR-Cold-SSCP % ¥ (Fig. 2 &),
Direct sequence #I12X 0. p53, K-ras B & O c-kit HinT



A. BREBZRIMRDERERBETC L) SCID v XBfEE MEREIC
FRINDIEETERETDOTFR

Pathological check

Transplantation
to SCID mice
Human skin tissue iUVA, B exposure
) p
>y y
Biopsy
DNA analysis
Original Genaration 1
Fig. 1
/ ==
O /——
" |
vuududuguduyg |
Temperature
Adjustable

Circulator

|

Maintaining human skin
tissue by SCID mice

UVA, B exposures

AR A

————»

Y v

Biopsies

Re-transplantation to
another SCID mice

iUVA, B exposure

Genaration 2 Genaration 3 ¥
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PCR product 5.0 wuL
15% Ficoll 3.0 uL
1 M MMH (CHsHgOH) 0.2 uL
1X TBE 11.8 uL

Total 20.0 ML

18% gradient TBE mini-gels
300 V for1-2 hrs.
Ethidium bromide staining 20 min,

destaining for 5 min.

Fig. 2 Cold-SSCP Method
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Table 1 The PCR promer pairs for the amplification of p53, K-ras, c-kit and B-catenin genes.
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Genes Oligonucleotide temperature : Size(base pair)
ot PCR Q) FSSP (O
p53
5“TCTGTCTCCTTCCTCTTCCTA-3' upstream
5 57 35 155
XN 5 CATGTGCTGTGACTGCTTGT-3' downstream
T "TGTGCAGCTGTGGGTTGATTC-3 upstream 6 25 167
5'"CAGCCCTGTCGTCTCTCCAG-3' downstream
e 5-TTGCTCTTAGGTCTGGCCCCT-3 upstream 60 35 241
5’-TAGGGAGGTCAAATAAGCAG-3’ downstream
- 5’-TGCCACAGGTCTCCCCAAGG-3 upstream 60 25 234
5-AGGGGTCAGCGGCAAGCAGA-3’ downstream
pe 5’-TCTTGCTTCTCTTTTCCTAT-3 upstream s6 10 188
5’-CGCTTCTTGTCCTGCTTGCT-3’ downstream
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=50 5’-CATGTTCTAATATAGTCACA-3’ upstream 48 25 164
5’-CTCTATTGTTGGATCATATTCGTCC-3’ downstream
5-ACTGTGTTTCTCCCTTCTCA-3’ upstream
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5’-CACAAAGAAAGCCCTCCCCA-3’ downstream
c-kit
— 5-GATCTATTTTTCCCTTTCTC-3 upstream 56 20 175
5’-AGCCCCTGTTTCATACTGAC-3’ downstream
5’-CATGGTCGGATCACAAAGAT-3’ upstream
58 15 167
exonl7 5 ATTATGAAAGTCACGGAAAC®  downstream
/G -catenin
e 5’-GCTGATTTGATGGAGTTGGA-3 upstream 56 25 227
5’-GCTACTTGTTCTTGAGTGAA-3’ downstream
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Fig. 3 Cold SSCP and Direct Sequencing of human skin tissue in SCID mouse by UVA,B exposure.
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p53 mutation spectra of human skin tissue in SCID mice
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