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Estimation of UV toxicity for the genome of skin with defective melanin
synthesis and the elucidation of its mechanism
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Melanin ﬁrotects skin from a harmful genotoxic environmental agent,
ultraviolet radiation (UVR), although some of its variations are assumed to become toxic in the
interaction with UVR. This study developed an in vivo system to evaluate various types of melanin on
the capacities of protection and sensitization for UVR hazard to skin, using genetically modified
mice, whose skin is melanized with melanocytes populating to the epidermis. Using these mice, the
skin with various types of melanin was examined for the sensitivities to UVB, and estimated
guantitively the protection efficiencies of each types of melanin in terms of induced mutation
frequencies in the epidermis and dermis.



DNA

MC1R

DNA

gSUUEEEEEEEEEEEEEEEEEEEEEEEmy,

Tyrosine cl-

ocaz!

Tyrosine pH control
lTYR (Tyrosinase)

Dopaquinone

/ \Cysleine

Dopachrome Cysteinyldopa

_cof er -co:/ \

DHI  DHICA BTZ BTZCA

| T

Eumelanin
(MC1R ON)

Pheomelanin
(MC1R OFF)

] ASIY=L e’

Abe et al., 2013, J Dermatol Sci 69:167-172

1.

ASZvOEECUE

*
*

*

TYR

MCIR

DCT

DHI DHICA

OFF
BTZ

MCIR

ASZY

A—-AZZ>

ZAAZZY

ST

5.,6-dihydroxyindole

(DHI)

DHI-carboxylic acid

1 4-benzothiazine

(DHICA) (BTZ)

BTZ-carboxylic acid

(BTZCA)

RUST—DHEE

PIRIEIRIY
TER{E 1R

ISR
=W L 1EF

= WE{LIER

FIRREAER

Micillo et al. 2016, Int J Mol Sci 17: 746

Poic

NI

(o] [ACTH
.
o

’
s
/

AEHER

AZ /YA

MCI1R

o -MSH

OCA2

ON
TYRP1

BTZCA

OCA2
pH

Shido et al., 2019, J Invest
Dermatol 139:1605-1608; Yoshizawa et al., 2014, J Dermatol 41:296—-302



K14-SCF

DNA
K14-SCF
Muta lacz
=2 NIAEEBELF
K14-SCF EEBEETF LR E
BETE | ghewn =8 2452y | TrAAS=y
Tyrp1 B/b xE FRE +
B/B C/C E/E P/P o Gy | BTMES y -
b/b c/c efe p/p Melr Efe ®E & +
Oca2 P/p xReE A "
K14-SCFX A Muta< 2 R
Masson-Fontana
(2) ~ (4) “—L—F an
3 A5/ A REBE
Sy . zerRARTEA
)
B/B C/C E/E P/P | ‘ | ‘ ‘ UvB
" @93{ @3’{ ﬂ.{ a.{?_
DNAE(S - EAER > R
ASTUDRNRERY / LBE~ORE > S
b/b () p/p Mut
( ) ok ( ) 3 e
DNA
DNA
Mclr e/e
DNA
DNA
uvB FL20S.E
DNA
DNA DNA uv
DNA ELISA lacz
K14-SCF Muta
a’/a B/B
C/C E/E P/P
Tyrpl b/b Mclr e/e Ocaz p/p
a’/a b/b C/C E/E P/P  as/a B/B C/C e/e P/P a’/a B/B c/C
E/E p/p

UVB 4



w
o

E= T
DNA lacz Y 25 —c—x%%j%u BR .
K14-SCF .'; 20: —a— A5 =HY HE T T/J_:
Muta o : 1
B 15
B
£ 10
BK 5
( ) uvB -
DNA ELISA
UVB #& & (kJ/m?)
uvB
uvB K14-SCF
Tyrpl b/b Mclr b/B
e/e Ocaz p/p

c/c



H. lkehata, M. Yamamoto 98

Cyclobutane pyrimidine dimers produced with narrowband UVB are on average more mutagenic than 2022

those with broadband UVB in mouse skin

Photochemistry and Photobiology 916-924
DOl

10.1111/php.13568

K. Nishimura, H. lkehata, T. Douki, J. Cadet, S. Sugiura, T. Mori 97

Seasonal differences in the UVA/UVB ratio of natural sunlight influence the efficiency of the 2021

photoisomerization of (6-4) photoproducts into their Dewar valence isomers

Photochemistry and Photobiology 582-588

DOl
10.1111/php.13361

uvB uvB

43

2021

65

2022




T. Douki J. Cadet

UVA/UVB

DNA 6-4

Dewar

65

2022




