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Purpose: Human skin is one of the major barriers of our body against environmental stimuli such as UV and chemical
exposures. Therefore, as the main constituent of the skin, keratins have recently been recognized as the major target proteins
to various chemical modifications. However, because of the difficulties associated with their insolubility and handling, there
have been lack of studies to identify the sites of chemical modification in keratins. Here, we introduce a combination of
non-invasive sampling, simple clean-up, efficient digestion method, and MS analysis to screen keratin modifications. This
approach would provide significant information of the chemical modifications including oxidative modifications on keratins
that could be useful as biomarkers of the skin damage.

Experimental: The analytical methodology to detect chemical modifications on skin keratins were optimized using tape
stripping, filter-aided sample preparation, tryptic digestion, MALDI-TOF/MS etc. The tryptic keratins in human skin with/
without H,O, treatment were analyzed by MALDI-TOF/MS to confirm the oxidative modification sites.

Results and Discussion: We have developed the methodology to identify chemical modifications in human skin
keratins. Using the methodology, we have identified that Met™” ***>*® located in the o-helical rod domain of K1, were the
most susceptible sites to oxidation induced by H,0, in vitro and in vivo.
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Fig. 2 Sample preparation for non-invasive skin keratin analysis
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Fig. 3 MALDI-TOF/MS spectrum of human skin proteins after tryptic digestion
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Fig. 4 MALDI-TOF/MS spectra of keratins from human skin

(A) D2OVDGAYMTK2%8 (K1, MH*; m/z 999.44), (B) D*4YQELMNTK*72 (K1, MH*;
m/z1141.52), and (C) N23MQDMVEDYR%7 (K1, MH*; m/z 1300.40) after

treatment with 3% H,O, for 0 min (upper) and 30 min (bottom).

MALDI-TOF/MS AX 7 I )V % Fig.3

* represents an oxidized peptide (+ 16 Da).



A X AT MRS Vol.20, 2012

FEELTEBY., BILA ML ADFREELE

® o
S o

@
S

60
40 40

il I

N
=]

relative oxidation (%)
relative oxidation (%)

2B L HZ LN (Figh. o "
4. £ =B §60
3 40
ST B O - EALREO gm(Tﬂ{Wﬂ
WO E HI L LT, gy O .

g 77~ ORI iE T — 712 &
LT —FAN) TP =TT
% molecular cut off filter |2 & 5 FASP
Fz ) U B VAN ) B A | < | A
MALDI-TOF/MSO fIH 2 X . &
7 F ¥ oAb AE S % G E 5B R
5 I ikm D g T il 7o

ZORGR. O THUKME TR VN 7 7 5~ Eofb
B % IR T 2 RE2MVL L. T T T AT O
BE - ZALIRE A MBIERIRE 2 0 1455, Met OERALDHE
fEA MLV ADIREEE % 155 H 2R L 72,

Gtk Mo BRI SLG (CdY/ 7 2Aa v v,
MnO,). UVH 4 (254nm). BE B AL 4= 1 (8 W2 AL B &
13-HPODE. % f#%) 4-hydroxy-2 (E)-nonenal) T M L,
CNOBERDEE COFTEL MRS 5o T7/20 XR—AF
4 ¥ LRV OB % T TERL 2 ) — & Ok S AL
TR LD 0 ED SRR ) EEIREZ 2R
WCIRAT R 2 B b AR L. A VT b OZL %K
HIBTETDH 5,

5. # #&

(IR A2 L B 27 R AE 12 K B IRTE 2 5PE 3 2 7
FEawl E B0 L ZAENNTRAREW v, Th
He, a5 % 37 A& dosimetry FFFEDBEZ 2 HL Y A7z
ARBFZEIE. WE O ST R TH A L T 582 (MALDI-
TOF-MS) THRISTEETH . EHNIMHIE A 2237 b
5 25WMEMFE NS,

I, AL BB OMEE - BALIREE, I3 E B
DHE ST, AL OPERIL - UV v MR % S IFRE
M ICER RS 5 720, WO THR R FEmEEL b5,
T2, AERECTOTrSFoOH A4 7TV 28HABRETH D
CLEEZDH FM—#BELra - Vel XD
BRI A ReRHli 2 TTRE & 51X ) BT -7
VR L LR NEEHN: & ke REoEHERL 2 L
iS5,

—hr 7 F 2 F FFREBEWITRITIETH 21300 2
ilmféi‘n’ﬁ&)ffﬁiﬁﬁélgféé g, BB RS

X BEIBHRIN & WA RE e L & 2 IR, ALHEma
ﬁ#@§@779 P—ERD—BE L TORBGH S ]
BEEZ Do

I, 79 F VIZBEPICLLREICETN TSI EH

202 treatmenttlme(mln)

20
20 30 0 2 5 10 20 30
HQOztreatmenttlme (min) H,0, treatmenttime (min)

20 30

Fig. 5 Time course on in vivo keratin oxidation
(A) D®OVDGAYMTK?% (K1, MH*; m/z 999.44), (B) D*6*YQELMNTK*72 (K1,
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