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Synthesis of Tetrapeptide Derived from Skin Structural Protein
Sequence and Identification of Skin Anti-aging Effect
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Several structural proteins present in keratinocytes of the skin are known to play an important role in the formation of
epidermal tissue and barrier function, and the absence of structural proteins in keratinocytes causes various skin diseases.
In this study, 42 types of tetrapeptides derived from the sequence of Loricrin, a kind of terminally differentiating structural
protein, were synthesized, and skin anti-aging properties were measured by measuring the elastase inhibition, proliferation
of skin cells. The anti-aging efficacy was verified and, based on this, it succeeded in selecting one of the most excellent
peptides. It is expected that the selected tetrapeptide can be used as a raw material for various cosmetics and quasi-drugs

based on anti-aging and skin cell proliferation effects.
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A A A A5 AR TF 2
olFo] =gAQl S FAsto] o]Fe] P rmNE
JAE BES = I dvh 53] 244 24 ] A8
v s 2 @ (Structural protein) 3] 22]¢] F
33 g 7leel T83 4TS she slo® deA 3l
o ZHAAE Wl 3 e B Q18| opr]H+=
ookt g% Aslo] Ea)3HNCho et al., 2005; Hwang et al.,
2011).

Loricrin< terminally differentiating structural protein®] %
Z 02 Z}sKcomified) I W] 70%E 2FA|eHH 7+
AFe] I5F Be A Tes Vs sow deA
ATt A WellA Loricrine X/-7F9 EE 574 49
(stratified epithelia)ol| A D& =|w] Ao} 73], 74+ 2 3
& At A9, Aw, 9], 4 8ogAle] By B
2 53 240N 7P w8 R Hddnh &
Loricrin< 77 %98} d-f-3(oral sub mucous fibrosis)
1 A0 k3 (leukoplakia) 2> A A1 o4d Adolle] 27|
Aol A wiAZA 28531 9 THNithya et al., 2015).

FE}o] = (peptide)= 270 ©]7d2] amino acidZ ¥ A3
A W A=A Gl FUgk @93 (monomen) = T
AEARE Tl E ) fapsi AL ohE Ao m A W
thAbargoll wofstal glom 53] ol s ko]
U ¥, o] ARFal 3 pH 59 P o] st
et A 853 v EFo|tK(Bergmann and Zervas,
1932; McKay and Albertson, 1957; Carpino and Han, 1970;
Chang and Meienhofer, 1978; Rich and Singh, 1979; Bayer and
Rapp, 1986; Hojo et al., 2004). 53] 3% T-Z(3D structure)
7} Fagk A ge] AE A H(sequence)ll o]k 12}
Tzol| ol AHolut A &4do] Fg-Eo] v &
et g3 B £ Fol §oldk S Bl w3k
ch o] 4] H-f(active site)S] A L= T HEfO|=
© AA dde] S5} fARE 24S Bolr| e gtk
olgA Fry Hejol== o] ujs)] HA grrt
7hsetal B, 24 fA SOl FEfske] theFek wof
oA &go] 7l53 Hdo] JTh(Kim et al., 2011; Moh et al.,
2011).

el JHER Wepol=iz elok ofsk, 59 5
b Rolold FHeH T glon] mek 54 Ao 3
o|=ol A 3z FF ZH® 3D structural modeling)S-
3] U eyt P JIAAS Sete| =5 AAlshs
E]=H|H 8l (Peptidomimetic) 7]& 5 o%2 IEstE T QTh

dkz o2 Jetol=o] AAH F&7HA= Fele|=

g off fL G

M3t dololl ofal] FH-g-5=t] opr]=it A dol uheh
el oot m&ol tol7h WSk ofn|i=ite]
Blo|=of| F747h | wjeit} H]-8-2 F7 SUPEERR 9
ofE-golut S-S FEte| =] HAL dubH o= 3~6
ofr]i=itel]l JF o] glom ojnt} X1 A2 FAl4 9
Az o] dTHHE AEo] A= B9t v
Z 7 3FCKunz and Bimbach, 1984; Kunz and Schaumloffel,
1985; Lloyd-Williams et al., 1997; Hojo et al., 2001; Hojo et al.,
2003).

L AgelME I 3 ARl Loricrin®] A EE
v O 2 4250 Jeto| =5 wh, A 5 ohds 24
= Axsto] aig FEtol=e] A 54& s o
&g 9T Agke] A8 Bl I QtEjoflo] ] shsre]
S2A &8 71sAS H1E38karA}t ho(Tesser and Balvert-
Beers, 1975; Presland and Jurevic, 2002; Park et al., 2009; Park
and Kim, 2010).

2 U

Al 2=

Fefo]= Aol F 23 full(Trifluoroacetic acid; TFA,
Ethanol, methanol, hexane, chloroform, ethyl acetate, n-butane)
9} o}u] =4k Sigma-Aldrich Co. (St. Louis, MO, USA)©l|
A Trofsle] A}-8-5191 0 UV.visible spectrophotometer=
Varian (Belrose, Australia)A}2] Cary 50, pH "€ Hanna
(Seoul, Korea)A} #3552 A2} 2™, HPLCE Shimadzu
(Kyoto, Japan)*}2] Shim-pack VP-ODS C18 column (250 mm
X 4.6 mm, 5 pm) AlFS A O, LOESI-MS/MS
Applied Biosystems (Sanpracisco, USA) A& AH&-3}5iTh

Dimethyl sulfoxide (DMSO)2} 3-(4,5-Dimethylthiazol-2-yl)-
2,5-Diphenyltetrazol-ium Bromide (MTT), Elastasex= Sigma-
Aldrich Chemical Co. (St. Louis, MO, USA)Z%-E ¢35}
o] AME-3IATE AlE wljoel] ARS-El A|SFOR fetal bovine
serum (FBS), penicillin®} RPMI 1640 8 X]+= Gibco BRL Co.
(Grand Island, NY, USA)ll A F+i3te] A3t A gol
A}-8-8F M A= HDF (Human dermal fibroblast)™ neonatal
(ATCC No. PCS-201-010)& ATCCOllA] s}l om R
54 3% (Dermal Papilla; DP)%= Promocell GmbH (Heidelberg,
Germany)AFol| 4] €171 keratiocyte] HaCaT M|+ dh=r

M AEZF23Y(Seoul, Korea)ol| 4] - o} ALE-3}3A T
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HIE(O|C 2}0|ER{2| &

o

MEE E8l F 025 Peol= LS =E513
g ﬁ‘E‘rOLPJ A2 Table 19114 gelek <= vk
Table 19] FEfOI=8 FY3H7] 913 Pefol= eholn
25 T53817] 218 19719] nsc-o}7] =AHnsc-Ala, nsc-Arg
(pbf), nsc-Asp (OtBu), nsc-Asn (trt), nsc-Gly, nsc-Glu (OtBu),
nsc-Gln (trt), nsc-His (trt), nsc-Ser (tBu), nsc-Thr (tBu), nsc-Tyr
(tBu), nsc-Trp (Boc), nsc-Leu, nsc-lle, nsc-Val, nsc-Phe, nsc-
Met, nsc-Lys (Boc), nsc-Pro)e] #-2td S22 Egjd
glo]= | (Chloro trityl chloride resin: CTL resin, Nova-
biochem Cat No. 01-64-0021)2 969 H|Z& uk-g7]el] A|
= M= 719 2Rldl| 50 mgs Wil wEdl S2e}o]
ZMC) 1 mLE 7}ake] 387+ anbkalgin). &9 A A3k
3 He L Eolmto] =(DMF) 1 mLE Yol 387+ uwk
g 5 vl BulE AT AlxE Echeabik-3lE
9 #1%x1& DMFE, MC 3 Hle-&= 2}z 338 Al H st
P

715 HAH3] & Ax3 T P05 oA 1110

e
& 7Htate] @A Axskdnh Alxd dRle g
HEZZZ 23} Z K Trifluroacetic acid; TFA) 81.5%, o

F94* 5%, E] 2.0} Z(Thioanisole) 5%, & 5%, EDT (1.2-
Ethanedithiol) 2.5% 2 TIS (Triisopropylsilane) 1% 33}
0 mLE BE F LA M EoiF A 52
2l 1T USE FASIE, AL atatn, 4%

o] TFA §efo = AHT & meist el o] 5 |
Eet flefol= HE JEfe| =& #v—s}oﬂv} o] = 3}
Aol th3k A el A= Fig 19 YERHATE

HELO|S 4

P 2T fAeo|=d vk W FAFS IelsH]
f18 HPLC 48 W &eidint. 2F feto] =5 watersAt
9] HPLC (waters 2695)2} waters®] C18 (Waters Xterra MS
C18 column (L: 250 mm, LD: 4.6 mm, 5 ym)) A4S o] &3}
of EAsk3it) ojwf HPLCO] AE7]9] 342 216 nm
348 o] 833tk HPLCY o]57e] §ml=+&= 0.1% 4F
B oA E4K(Trifluoroacetic acid, TFA)©] E3HH oA E
U E H(Acetonitile, ACN)Z} 0.1% TFAZ} 3E5HE waterE ©]
L3l9.om, A7t wWel ACNY] F=8 WsAF o2 A
FEfol=9] £k BAS #AEEglth JEfols 24 &

o

o}2j Table23 Zt}.

Table 1. Sequence of Tetrapeptide derived from Loricrin

Number Sequence Molecular weight Number Sequence Molecular weight
1 MSYQ 455.19443 22 FSSG 324.15394
2 QKKQ 458.3071 23 GQLE 373.221047
3 PTPQ 369.2118 24 ELPE 414236377
4 PPVD 354.20081 25 EQQE 460.20236
5 DCVK 391.19943 26 LELP 398.292184
6 VKTS 361.2431 27 GQLK 372.273417
7 KTSG 319.19614 28 KHLE 453.294887
8 SGGS 234.10698 29 EHQE 469.20269
9 GSGY 310.13828 30 EGQL 373.221047
10 GQVS 317.18049 31 LEVP 384.262197
11 GYVS 352.18524 32 PEEQ 429.19655
12 SQQV 388.21761 33 QMGQ 390.17911
13 TQTS 363.18597 34 GQDP 343.15966
14 CAPQ 345.15766 35 QLKY 478.315287
15 QPSY 421.20671 36 YLEQ 479.262917
16 YGGG 280.12771 37 EQQE 460.20236
17 SSGG 234.10698 38 TKGE 361.20671
18 GGSG 204.09641 39 VLLP 368.318004
19 GSSG 234.10698 40 VEHQ 439.22851

20 GCFS 340.1311 41 QQKQ 458.27071
21 CFSS 370.14167 42 EVQW 488.24892
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2-Chlorotriryl chloride resin swelling

H-A3-OH addition

)

N\ N\
DMF 120 mL + NSC-A3-OH 1.5eq Mixing —
: ) HOBt 1.5eq + DMF 300 mL + DIPEA 35 mL Mixing —
ST sl 220+ IS G0 s, 2 0 seselllig add De-blocking solution 320 mL — DMF 240 mL washing
— MC 240 mL washing
J J
- H-A1-OH addition - Remove protector (Optional)
( )
DMF 200 mL + NSC-A1-OH 1.5eq + DIPEA 3eq — Acetic acid: TEE: Methylene Chloride = 1:5:15
add MC/MeOH/DIPEA (255:30:15) solution 300 mL, shanking
L — add De-blocking solution 320 mL —MC 240 mL washing ) - H-A4-OH addition
4 . )
Remove protector (Optional) DMF 120 mL + NSC-A4-OH 1.5eq Mixing —
HOBt 1.5eq + DMF 300 mL + DIPEA 35 mL Mixing —
add De-blocking solution 320 mL — DMF 240 mL washing
Acetic acid: TEE: Methylene Chloride = 1:5:15 = MC 240 mL washing )

H-A2-OH addition

Remove protector (Optional)

DMF 120 mL + NSC-A2-OH 1.5eq Mixing —
HOBt 1.5eq + DMF 300 mL + DIPEA 35 mL Mixing —

— MC 240 mL washing

add De-blocking solution 320 mL — DMF 240 mL washing

Acetic acid: TEE: Methylene Chloride = 1:5:15

J- Purification

Remove protector (Optional)

Acetic acid: TEE: Methylene Chloride = 1:5:15

Resin dry — add TFA 240 mL + TIS 6 mL + H,O 6 mL partial
clevage — Resin filter — Ether2 L — Dry and Emission

\

J

Fig. 1. Solid phase synthesis of tetrapeptides. The protecting groups for the amino groups used in the peptide synthesis are 2-(4-

Nitrophenyl) sulfonylethoxycarbonyl (Nsc); using N-terminal and t-butyloxycarbonyl (Boc); using R group.

Table 2. HPLC condition of Tetrapeptide derived from Loricrin

Condition of HPLC analysis

Column Shim-pack VP-ODS C18 column (L: 250 mm, LD: 4.6 mm, 5 pum)
Detector UVD 170s DIONEX
Detection wavelength 216,254 nm
Flow rate 1.0 mL/min
Injection volume 50 pL
Program Time 0.1% TFA" 0.1% TFA"
order (min) inD.W (%) in 50% ACN? (%)

1 0 100 0
Mobile phase conditions for 2 10 s 2
HPLC gradient-elution 3 20 50 50

4 30 25 75

5 40 0 100

6 45 100 0
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E|E2t HEIO|=2| Elastase &4 2AA| Al

T8 BED o= nFe) AR 22 A GoE
stlaly] Sla) delsel oAl @S Aaen). 7]
A =24 N-succinyl-(L-Aal)3-p-nitroanilideE A}8-3}4 37°C
ol A1 3043} p-nitroanilide®] A33S SABITE 7F A
3 Fefol=o} 24, FAANZTS 100 ug/mL A o]
F3}aL pancreatic solution (Type I: from porcine pancreas
2, 0.6 unit/mL, Sigma Aldrich, USA)-&-¢ 50 ug/mLS 7}
3t % 7142 50 mM Tris-HCI buffer (pH 8.6)° *<1 N-
succinyl-(LAla)3-p-nitroanilide (1 mg/mL)= 100 pg/mLS 3

7¥ato] 3087 ¥HS-A]7] 3L microplate readerS ©]-&3}0]

410 nmol| A SHE=E 543} T} Elastase A3 42
AFZENo Mol T F3E AAER Y
BiFsA=s

Absorbance of control -
absorbance of sample

Elastase inhibition rate (%) = > 100

29 F4 Aetol= 8 Aeld 5 Aekiek B4
oA TakE sk

M1 B

DP A%} HaCaT A3+ Dulbecco's Modified Eagle
Medium (DMEM; Gibco BRL, Gaithersberg, USA) Hl| <] ]|
10% FBS (Gibco BRL)$} 1% penicillin-streptomycin (Gibco
BRL)E H7lste] 7]& wjx|& A8k, 37T, 5% CO,
zz19] wjF7el A 2~3ell & HA Al wj <k shsiTh

MTT assay

DP A EZ 48 well-platedl] 1X10*7] &2 EF35}o] 244]7F
H FsloA ) vl kAl Zol GQVSE 0, 25, 50, 100, 200 pg/
mLZ *2]5}e] 72A17F a3l 2L, HaCaT AEE Bl
%48 well-platecl] 1<10*7) = EF35Fo] 2447 wjF 3
v FA Zo] GQVSE 0, 25, 50, 100, 200 pg/mLE 2|3}
o] 2413t vl 7t A2 HE wd T 5 mg/

Absorbance of control mL MTT (Sigma) Al9ES- 10 uL 7 Fohar 421718 vk
Table 3. Result of Tetrapeptides derived from Loricrin

Number  Sequence M\;:gﬁltar P(lll);;;y %Z l)d Number  Sequence M\;:gﬁltar P(lll);;;y ?z l)d
1 MSYQ 455.19443 92.54 32.51 22 FSSG 324.15394 97.25 29.21
2 QKKQ 458.3071 95.21 30.25 23 GQLE 373.221047 95.12 30.54
3 PTPQ 369.2118 93.21 29.21 24 ELPE 414.236377 93.21 27.14
4 PPVD 354.20081 92.54 28.01 25 EQQE 460.20236 95.88 28.65
5 DCVK 391.19943 98.21 27.98 26 LELP 398.292184 95.17 32.99
6 VKTS 361.2431 97.22 31.07 27 GQLK 372.273417 94.36 30.17
7 KTSG 319.19614 95.21 30.98 28 KHLE 453.294887 95.87 30.54
8 SGGS 234.10698 94.20 28.14 29 EHQE 469.20269 94.06 31.01
9 GSGY 310.13828 95.83 27.14 30 EGQL 373.221047 95.08 27.14
10 GQVS 317.18049 96.24 29.66 31 LEVP 384.262197 95.37 29.69
11 GYVS 352.18524 97.21 30.17 32 PEEQ 429.19655 96.33 27.09
12 SQQV 388.21761 96.21 33.01 33 QMGQ 390.17911 95.22 26.39
13 TQTS 363.18597 96.55 28.74 34 GQDP 343.15966 99.71 30.72
14 CAPQ 345.15766 93.18 29.44 35 QLKY 478.315287 9421 29.66
15 QPSY 421.20671 95.68 28.09 36 YLEQ 479.262917 95.36 27.17
16 YGGG 280.12771 97.21 29.36 37 EQQE 460.20236 96.21 22.01
17 SSGG 234.10698 96.12 31.14 38 TKGE 361.20671 94.21 30.74
18 GGSG 204.09641 97.25 2947 39 VLLP 368.318004 96.21 17.14
19 GSSG 234.10698 96.33 27.21 40 VEHQ 439.22851 97.01 29.71
20 GCFS 340.1311 94.18 21.88 41 QQKQ 458.27071 95.36 30.54
21 CFSS 370.14167 95.36 30.07 42 EVQW 488.24892 94.06 28.14
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th 2 F AEdS A A A formazans DMSO
100 pL2 59 ELISA reader® 550 nmolA &35S &4
Sk

SAEY 24

23 HEpo|= At Aol g FAAZE=
Student's #test® B3} o, EAA] & P ko] 0.05

vjEkel 59 A felge] glrkn wgsl

2 9 23

=
HELO|C 2fo|=2{2| B4 U HPLC 24

A% A (solid phase synthesis)E -8l EHHE 42F2

(A)

2.00
1.804

Auto-Scaled Chromatogram

1604
1404
1.204

6.825

> 1.004
E
0804
0604
0.404
020
00— ————ghbA m———
T
00

-0.20 T T

6308
6850
7.272

T T T T T
8.00 10.00 12.00 14.00 16.00 18.00 20.00
Minutes

Peak Results
Name| RT | Height [% Height| Area [% Arca|Peak Type
6.328| 14014 | 163 | 183881 | 3.70 | Unknown
6.650 4165| 048 19408 | 0.39 | Unknown
6.825 | 828575 | 96.24 | 4686267 | 94.39 | Unknown
7.272| 14176 1.65 75397 | 1.52 | Unknown

NN

Auto-Scaled Chromatogram

1.80
1.604
1.404
1.204
1.00
0.804
0.604

— Peak2 - 6.750

AU

0.404
0.204
0.004

o

1 a» Peak1 - 6.071

T T T y T T
800 1000 1200 1400 1600 1800  20.00
Minutes

°
8
N
8
I
)
8
a.
g
8

Peak Results
Name | RT | Height [% Hoight] Area [% Area|Peak Type
Peak1 | 6.071 2513| 029 35833 0.46 | Found
2 | Peak2| 6.750 | 865435 | 99.71 | 7816371 | 99.54 | Found

Fig. 2. HPLC analysis of Tetrapeptide. (A) Tetrapeptide No. 10,
Sequence; GQVS, (B) Tetrapeptide No. 34, Sequence; GQDP, Pep-
tides were identified by HPLC. HPLC Simadzu (Japan) Shim-pack
VP-ODS C18 column (250mm * 4.6mm, Spm).

Bl Ee}t fEto]=9] 34 A= Table 39l 27]38k3th §F
e HEZ Hepo|=o] 582 Feloj=o] A Lo Ao
of we &4 Aol oJal] Adolsht thEf 20% thHel et
FES Hola 9tk FAH FEF] == HPLC 418 &
3 TEE Elstglom AR 2] Al elution AlZHE &
Al Aol s~7EdlelA 935 E1E F AUSITh Fig
29} 120] 90% ode] +EE 71X HEZ FEfo|=g
HEATE fEpol= F AH-o] HPLC 4] AEE Fig. 3
| E718H3A T

2

WBLAELK| A oA E

HEzZ} fEfo| =9 v S gRlsh] 98l Ak~

ERAl &4 oA AlES Walstaitt dEt~El A (Elastase)

5 3 AlZ W Z2P(collagen), 2}~ (elastin)

S etk a4 IEAxe] T2 S Had ai

IF Bdshd M9 F ol 72 @lES FAAA

5 F50] HRlo] ¥ dio|vk weba duhEbA|

29 AAE F3l AT FES AT F Ao B
o

=
o W3 w8 P BAE] A% AekeeAl 34 oA

alll

25 ug/mL 50 ug/mL 100 ng/mL 200 pg/mL
GOVSs

il

25ug/mL 50 ug/mL 100 png/mL 200 pg/mL
GOVS

Cell proliferation (%)
=)
o

a
o

0 ug/mL

©

N
o
o

-
n
o

Cell proliferation (%)
o 9
o o

0 ug/mL

Fig. 3. The Effect of GQVS on the cell proliferation in DP and
HacCaT cells. DP (A) and HaCaT cells (B) were treated with GQVS
(25, 50, 100, and 200 pg/mL) for 72 h and 24 h, respectively. The
proportion of survival cells was measured by MTT assay. Experi-
ments were repeated in triplicate and the results were expressed as
the mean £ SD.
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Table 4. Result of Elastase inhibition efficacy of Tetrapeptides

Number Sequence Elastase inhibition (%) Number Sequence Elastase inhibition (%)
1 MSYQ 79.41£5.6 22 FSSG 69.1+4.4
2 QKKQ 88.746.3 23 GQLE 732433
3 PTPQ 69.314.9 24 ELPE 90.5+4.2
4 PPVD 725453 25 EQQE 53.6+4.9
5 DCVK 118.4%3.3 26 LELP 78.21£3.3
6 VKTS 66.31+4.8 27 GQLK 56.0+5.2
7 KTSG 44.516.2 28 KHLE 79.31£6.4
8 SGGS 49.6£5.8 29 EHQE 66.316.3
9 GSGY 56.313.3 30 EGQL 69.7+4.9
10 GQVS 33.9+54 31 LEVP 70.6£5.5
11 GYVS 78.5£5.5 32 PEEQ 64.0+6.4
12 SQQV 493+4.6 33 QMGQ 55.6%+5.7
13 TQTS 59.0%+5.0 34 GQDP 34.5t5.1
14 CAPQ 7721+4.6 35 QLKY 60.5£5.2
15 QPSY 63.51£5.3 36 YLEQ 72.3£3.9
16 YGGG 67.1t44 37 EQQE 64.21+4.0
17 SSGG 77.016.2 38 TKGE 59.314.2
18 GGSG 103.5£3.2 39 VLLP 60.7+5.3
19 GSSG 58.3%5.1 40 VEHQ 55.7+4.9

20 GCFS 55245.6 41 QQKQ 723454
21 CFSS 47.4+4.4 42 EVQW 49.5+4.8
- Control - 100452 + Control 28.8+3.6

(Ursonic acid)

S Kol itk # A3 FEE HEZ Hetol=
o] AF 259 Hgel= % o] fefo]=of A gt
Aep=BHA] Al s (%)o] T8 3 HED fetol=r}
gHo1 = o H(Table 4)9] 749 7|2 Aep2ElA] A
1’54 271l Ursonic acidoll BISIH = FAREE Aoz
getE et olefdt AMEEE I 5 S
715 8]lo] A&HAS uf 9E HEDZ Feto| =7}
AetelA] A aE B3 FE AEE A A5
wesh iAo art & Ao ® AL ETL Table 4+ |
Egt fefol=o] FAAQ1 dekiebA] 24 As] 27
3 A3E HERAT

N

L

LEAE S4 22 &0

He
2

detepA &4 A A¥E B3 P 5
R tetrapeptide No. 10, GQVS7} DP 2 HaCaT
o] FAe mAE G FR1sh] S8t
(25, 50, 100, 200 pg/mL)= A2 &kaL 22t 72417F

i
o
oy

>

off
fop

I

NEE

T} 24A17F - MTT assayE ©]-8-ste] SA3IGITE A 4
3}, DP A9 75 244740 “sieoll A 2AIE § i E
(100%)°ll HlEH 110.23 (+2.21)%, 147.37 (£1.24)%, 160.23
(£521)%, 16421 (£3.24)%$1 2., HaCaT AHIXE2] 7-9- 24
AIZE B 12114 (£3.11)%, 140.70 (£1.57)%, 144.32 (£1.27)%,
140.15 (£5.07)%= YEFSTE 2 A7E 53l Tetrapeptide
GQVSE EEEH 07 2%9] |3, DP, HaCaT A|E2
A FAeks o= FRlHglnk

2 ATE Sl A7E x Tl o] A2l Loricim
o] MEAA EEH 42F9 tetrapeptide?] /dol 4435}
of glolBE]lE ¢RI O °]F tetrapepide®] At
EHAl A5, IFAE T2 FX a5S g9lsgith 4
FHoz FHHE GQVS ALE9 tetrapepide= DP AH|EZ Z
217} HaCaT A3 5219 Fx1& 747 mdke] A3t o
5 Ndel s A AoE ddEn, gn

T M A e 7|2AE7E E AoRE AlsEh

p’
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