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UVB Protective Effect of Yeast Originated
Selentum Peptide on Fibroblast
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Abstract Selenium-containing peptide (Selenium peptide) was produced by autolysis of Saccharomyces
cerevisiae which was cultured in inorganic selenium-supplemented medium. Selenium peptide showed
antioxidant activity and protective effects on UVB irradiated human fibroblast. Minimal toxicity of
selenium peptide was observed whereas selenium nitrate exhibited cell toxicity as low as 10° M.
Selenium peptide also increased human fibroblast growth, procollagen type | and also decreased
MMP-1 (matrix metalloprotease-1). This result showed the potential of selenium peptide as a

nontoxic antioxidant.
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A Fe e Fdaza) 195799 TAE dtks)
§2-%1 glutathione peroxidase (GPx)<2] &4 Ao &)
sh= Al zElRle] AlZH|IQ1 & #fejol] Adelge] 50
7F FEE EAgtE Ao] &Rl o] & 1 F8do] B2t
A =0 [1-3]. Aellgs ks SHdS oiFE &
ksl 7123} # o)A H glutathione peroxidase (GPx),
thioredoxin reductase (TR), selenoprotein P, selenoprotein
W, selenoprotein R 5°] $J

Al QA WollA i3t st ozt MY r)s
N, & dpd &, oF Ho] Al TS b [4-6], -
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E Ay 2o 4kl 2EHAZRE SEE RS
Rt deA Ao} [6-7]. IFol EA)S)= selenoprotein
& Apf el ol fr=E 2 2feZ A A =S AE
W selenoprotein '&& 2] xtol= #pe] ol o7k <A
o2 Yeh AgsSs Fa3t9S A Akeldel ot
/g0l ZHA| AL apoptosis HgF FHAEHA] 3] g
B a35 vERdY [8-9].

A2 Feljol] wet AE3H o827 DetAH, Selenite
u selenate 22 F7] Hel= &8} F ZgollA] Ak} E31
A2 288 4= QoL FAdo] sl A o]8Ado] e 54
o] ok Ty AyledEed 2 77 Adwe 54
o] yka1 o]-g ST w9~ F8altial & 4 Utk At
olf, ERE B8l He 7] delwe ot A=
HE o= o] wlZe] g EoZ Aol S5
% dok Th] A= AT AA8] HEl L thAkg
< AAEA AdEs FastA =i g AdHE-2 urine



< B9l vtk wEbA AdYee A =HE

FHZ AF=ofor sl 1 T a5 V) deEw
1 Fel (80% A erEl )2 HeA7| 22 w5
Al o83k 4= ok Ae=vE] Qd =3 GPxo} 2
2 o] HaEo] Qlar, 7] Auro 5Ado] HAt
=0 = o] Alol= Al FAo] Qo] 1 AHEAE 7TE
A Ao} FAE YEE AR & 5 glo] TS o)
Al shehEe] 7ide] Bash Aot [10-11].

th34 selenoprotein®! GPx+= @8} 8424 tiakgt
Aol A7) Fasles, A kel 2 1xd b
=S AT G=wezd XAy} A g DNAS
Ab3lA FAC R HE HF I GPxol 43 AL
glutathione (GSH)ol| 2]&EsH=t] GPx2] &/3#le]o EA)
she AY A 2EIS] (R-SeH)o] ZHFelE3) vhe-d ufj=
2829 GSHE o]835t] A 71A] |} [1]. 284
GPxT 84 KDa¥| EA}Ee] diigdolgl= A v
A witel X580 o] 8] oJed o] 3o GPx
SRR tigk A7 Bol o] FojA|aL U [12-16].

AR 77 Al J7F eiR A Aol T
o FZAE Soj7l=t 80% AEr) AElwEledow
Ag Hlug gw ks 53 GPx FHHEAE A4k 5
Atk 35H doly ddolE sIgHEY] Ae AT
P& S LA Fow FHSE o= AhS
shal o s - 23t AdlE Jelol=E Ak
e HAE, E3] aRERE Aiksks Ao| ] &
Zo]7] wo|tt. Ay =rE] o] elo|= Yo Adtsh
Fejol AdlF Jelo|== o) ylg=Ra)dl 28] GPx
fFAF EAd0] Z7shH AlEe] 0] B Asial AR
Aol Helo|=e w2 HIF57) golsta FHS
oAl 20T PFdozA e 9GS st} [23].

MY A2 RE BFrHEQ R &40 7 glol
A5 Yol SAsh= 71588 EAE o] 83k At 24
EaHoz Akl B ATE FajA axoA Ak
st el JEfo|=rt 540 e f7] dElw YL
24 o]g rledtal Asld ~EYAgRE IR RiT
o] I=AE SHstAL AT
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HE o
el Hefo|=2| 4t

A JEol =9 A4S #1381 Saccharomyces
cerevisiae (ATCC 7752)= 20 ppm<] sodium selenate
7F £FE YM HiAl HF3st, 250 rpme] HEMIYY]
oAl 48AIZE R vl SISt BlYE 5= 3,000 x g2
EEF 3027 A4 FEst Faeetar 7 & Al H sk
a5 xHe] AYFES AAS 3 ultrasonicator (Sonifer
450, Branson, USA)E ©]-83lod M3EE I AT} (duty

cycle : 28%, output control : 4.5%). I E A|3Eol 5%
NaCl2 3731 250 rppme] S5 50 CollA] 48417+ B2tk
WSS & AE BRES AAS] st 3,000 x g &=
= 3034 A wEfete] Aels sk [17-18]. Ak
9 AgE FElol= (Se-pep)e] =& 107, 107, 10° M
o] FEZ FHls xTFEE dHuEs o83t 4
o]l TR e vl AAE &R HElo|=
(Y-pep)= JElo|=9] HiEAgS 7Eo= 3l 49
o o]&3ck

Ml Wepol=e] HE X 24

R Axe) AE s S48 fete] 94 e
3o AojR pellet-S AZEAZ] F 60% HNO3S ©]&3}
o] 60°ColA 12412t &<t 7HrEaf st dalw o
A5 1% HNO3;Z 3]243} Graphite furnace atomic
absorption spectrophotometer (AAS S5EA, Analytik
Jena, Germany)E ©]-&3t A#Fe s SA3A
Palladium (10 ppm)< 37kt 7} A]5.9] QFgslol| ©]§
ATk [19-20].

Arke Al Jefol=e] A 57445 9181e] Waters
A}l Ultrahydrogel 250 gel permeation chromatography
(GPC) Z& (1 mL/min, 10 mM potassium phosphate buffer,
pH 7.0)< ol-&atlor, B BAbdFe et 22
o2 ALkt

> (MW X conc.) / £ conc.
Glutathione peroxidase (GPx) &d=H

Glutathione peroxidase &2 Paglia®} Lawrence [21]
o] Wil wg} S43IATE ZF A1F (0.05 mL)E 50 mM
potassium phosphate $%-8< (pH 7)° 1 mM EDTA, 1 mM
NaN;, 0.2 mM NADPH, 1 mM glutathione, 1 U/mL
glutathione reductase® &3+ &Hol H7isted 37C
ol 1087+ ¥k % 0.05 mLe] H,0, (5 mM)S #H7}s}
o] 340 nmollA 527 FFES] AAE S | M
NADPH £H#S 1 Unite. 2 sigion, ghld Ak
BCA (bicinchoninic acid) HS ©]-83}3ch
QIZt m|F MFOofM|Zze] Z=CHuHt

AT AR AFrotAEe] oS 4219 foreskin O
ZRE Ao] 10% fetal calf serum, 2 mM glutamine, and
penicillin (100 U/mL), streptomycin (100 pg/mL)®] 3+
% Dulbecco’s modified eagle medium (DMEM)E ©]-&
st 37°C, 5% CO, HiF7]oA vkttt Ad-fotAlE
= 90% A= A Al sjdatda, AEe 5 Ald) o]
TRE A o]g3tAth
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AZe] AEE SHS ste] A8 Ag 32 UV AL
Zo [22] ¥lEEQ) AlE] MTT &9 (5 mg/mL)< 20 ul
H7ksted 37 CoA w8ttt 4AZF & A dS AA
3}3L 200 uL9] dimethylsulfoxideE %718} formazan
MAES Zo|a1, o] ELISA readerE ©]&3} 570 nm
X9 FFE=E FH3IUTE AgAy= =T bl &
BEE percentage® F IO, 68HE A5t thx
T2E Aol 3R] ¢4al GPx FARESo] gle &%

Aefol=g ol 833k
UV ZAF 2 AlR2| #2|

UV light sourcei= 285-350 nm (peak : 310-315 nm)<]
emission spectrum= 2= F75/85W/UV21 fluorescent sun
lampsE ©]-8-3}%Th

Q17F I HAdFolAIEE 10 cm culture dishes (Falcon
Lincol Park. NJ)oll Z wj7}x] vjo¥slar, serumo] §l= i
A E o]&3}te] 24A)7F vl & phosphate-buffered saline
o7 WA F UV (0-100 ml/em’)S ZARBIATE UV AL
% A|XE+= phosphate-buffer salineS ©]-&3f] A|23}aL
HAE H7bslal Al A &2 FAjgste] 124138t
Hj kATt [22].
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A SN FZE-0 12000 x go] EEF 1087 94
B2oste] whiEs Aol westernblotS AAISFATE 1}
A 2= monoclonal anti-type 1 procollagen aminoterminal
extension peptide (SP1. D80) antibody (Developmental
Studies Hybridoma Bank, Iowa City, IA)<} monoclonal
anti-MMP-1 antibody (Oncogen, Co., Boston, MA)S
o]-g-skith

A5e] B4 Student t-tests 0188k FA EA4531
o Ad} 7k Hi (Means) £ 72 W74 (Structural
Equation Modeming, SEM)°.2 X &3}tk

BE p &2 $SA8S AAEAL, p <0055 &

Zrog 3kgck

A

7 3 D

diflE BE0|=2| Wit

Saccharomyces cerevisiae2] 23| A2+ # P = B
w3l gt 93l auto lysisE skl AEF] o9
A4S 2o Helol= Bajete] AjHoR Whe WAL
Fola, dwkr oz Ty Fafol| o] 8= A 75

o o3 st Do) AstEe As ot AdF 5§
& &olstA st

Saccharomyces cerevisiae2] A3l @0l 23l A
2t AglE FElo| =& [23] GPx FAF E4do] 298.51
£ 5.65 unit/mg protein®.Z AF THS 12.67 ug/mg
protein ©]%It}h S 2T O E AS-H X JEfol==
Adlas A9 HsHA ¥R GPx AR YEh
2] 29t} (data not shown).

Al #Eelo|=2 212t I MFOoM|=Z| chgt S

A8 AATANME A= E] 27 sodium selenate
& Ay 952 o]83l9S AT A7 14.9%9 27.9%
o] a=o Uigt A AsleS HAvkd dE Jefol=
(10 ppm) ATFolM= 4.7%2] /37 Al&=2 aRe tig
S40] A9 ATt [23]. =3 AR AdlE JEle] =9
Az MR AforEe ik ME 54S glsr]9lst
o] 107, 107, 10° M =2 AFolaEel Hrsla vz
TO 2 AYES A ¥ a8 JEfo|=5 Hrkste
Aol g ME 548 4% 27 F7] e
HA7h= 107 MollA] A E7F A2] 22101} (data not shown)
AE el =& Fig. 19142} 0] 10° MollA% A
ol o3t SAo] YERA] stk wEbs aRe] Akt
= AAEE Ade Jeel=s HAEdAY ARES
HQl A o] QIZF I Afobr|Eel thgh Aol FAt
g 29E Hol Fa ik

x
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A2]gt & MTT assay S ©]-83l MEZ A=ES =
1 A3} Table 1949} 35 FHEelo|=o) Ay HElo]
25 UVBOl o3t &40 2HE AE HEgHs
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Table 1. Effect of selenium peptide (Se-pep) and yeast peptide
(Y-pep) pretreatment on cell proliferation of human skin
fibroblast after exposure to UVB

No UV irradation”
iradation  Control 10° M 107 M 10° M
Y-pep 100%  93.2 + 2% 103.8 + 8% 1084 + 4% 1256 + 12%

Se-pep 100% 924 £5% 1075+ 7% 1373 £ 11% 1533 + 9%

" p < 0.05 (n=5)

" Skin fibroblasts were cultured for 24 h and then the medium
was replaced with PBS and the cells were exposed to UV
(0-100 mJ/cm?) light. After irradiation, the cells were washed
with PBS and cultured with selenium peptide and yeast peptide.
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Fig. 13} Table 12] Ao2 58 AGFS Q7 A5 A4
oA H2] Al 107 M2] H=0)A UVB ZAF Al A
7h o AbEstden g A delo| =R} AE e
o|=7} QIZE TH- Afrol 2] 3k FXATE FoE
AlgEc) o]t Ay= ME FAE) e &5 JE
ol=of AHlFS AP EZN A FY EAo] £
I AR e Bl 28 YoTE ARE /L Aow
UVBe] o3t &40 2 HE AEE Bod & e A=
A9 FeAe Bl Aoz Btka & 4= gtk Ty
202 Soj7t Aolu = QI7F 9 R oMy} Aelw
I HEFSFA Eg o] fQlA AR HEfo|=o FxF <
FES HH A o] FAH AR = FF Y3 v ok
& FAolct

100 x 40% 40x 40%
Control 10° M 107 M 10° M

Fig. 1. The change of survival adding selenium peptide (Se-pep)
and yeast peptide (Y-pep) in human skin fibroblast.

Mzl BEl0|=2| 217t T|F MrOolMI=E0]|AM 2]
Type | Procollagen ¥ MMP-1 (matrix
metalloproteinase) &l 0|X|l= =3t
UVE LTS SAAA B 2 3 &4
31aL, FARIARI NF-«kBo} AP-19] A%S S3siAA A=
< e Fells FARNATE 712 &2 (matrix protein)
ol Fepl, dekxdE 58 H3A)7]= 5491 collagenase
o HES SVMA FF 71 o] &S 71HA
2t} &3 Yo7t 45, ZFeHll L2 Foj== vk
MMP-19] 52 Z718F= Z°] sun-protected human skin
(in vivo)ollA Br&FTE [24]. UV A= in vitroo| A A4+
O}A| Eol| A matrixmetallo proteinase (MMP)2] 438 #
T3kal MMPol| ofste] Fefallo] o] Fslel &gt
TEEFS T Ao R dEA Ut} [25]. T2
Elo|E I ES Yo o2 dojue IR =3
E WA Aot S =olal Feple] Hs
S7MITaL Bar Hoj vt [26]. webA Aela FEke]
=9 o]8d 58 =437 Yste] westernblotS A
31 type I procollagen 3 MMP-1 WS FARSI L
Al Jefel= 8 ZR JE|=E 107 M9] TER
AZo] HEste] UVBel sl fdsle 28k ~Edx
ZHE type I procollagen G52 745 =il o] up&
MMP-19] 55 Asfisk=A] 215 23, UVB A=
procollagen 19] &S 7HA4A)7|=H 2% HElo|=9} A

HF Helol= 10° MoA ZH2} 24.7%, 9.9%°] W =
7V B3O UVBe o3t @ A4S SEAT]A] &
S (Fig. 2). #1¢] A= 55 fgpol=9} AF
Blo]= 5 QIZE - HrobMlEel] UVB AN 4
=< type 1 procollagens 3]5A7]A] Zsl= 20 Hol
o, 3% Jete|=9o} Ay Jetol= FH® Zlo|7} jlo
28 AYEe T2 gl ZoE dAddnt

Y-Pep
UVB (100 mJlem’) - +

S-Pep

M) o 0o 10°10710° o 10° 107 10°
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Fig. 2. Effect of selenium peptide (Se-pep) and yeast peptide
(Y-pep) treatment on expression of type 1 procollagene
in human skin fibroblast against UVB irradiation. "Cells
were harvested and the intracellular level of type |
procollagen was measured. ~Cultures were immunoblotted
for type 1 procollagen (monoclonal anti-type | procollagen
aminoterminal extension peptide antibody). ~ Results
are presented by means + SEM and significant difference
from cells not treated with selenium peptide and yeast
peptide, but exposed to UVB. - p < 0.05.

TS Ak AldlE fiEto]=9] UVBe o3t 9F B
= Z7317] 91819 matrix metalloprotease-1 (MMP-1)
T SESAT UVE A @i 3l 74
S 100%= &L UV AL 5 319k 28] A9}k 74
Ale] MMP-1 el Hlwgh 23 &% Jglo]=9 4
dF Fel= 10° M A TolA 2H2 52.1%, 45.2%]
As S-S BYT} (Fig. 3).
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Fig. 3. Effect of selenium peptide (Se-pep) and yeast peptide
(Y-pep) pretreatment on expression of MMP-1 in human
skin fibroblasts against UVB irradiation. ‘Cells were
harvested and the intracellular level of MMP-1 was
measured. Cultures were immunoblotted for MMP-1
(monoclonal anti-MMP-1). "Results are presented by
means + SEM and significant difference from cells not
treated with selenium peptide and yeast peptide, but
exposed to UVB. ~ p < 0.05.
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