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10.3 pM H202, = 103.3 pM TEMPOLONA thxaE3 ¢telw Aol ewulZo], = 4+ AAd] i3t el A4S
el 28, HA dolEH e AAY AEHA BEUF gEhY s2rt S7hghl wel Fo1ete A dekic,

T 5= vitaminwater®ol A AlZF Ao WrE AA BEE UERd 29O 2 vitaminwater ®o 4] 168hA] 7F =<t
GEFH A EA 2 FEA stolA AN EEE vud =,

2
=)
jan)
=3
k)
i
=
s
o
=
oft
O::‘,
©
>,
)
oM,
1%
I
=
(&l
jale
0,
ful
)
o
SE,
(ep]
2
=)
=
I
=
(&l
c

=W 6-14 5 SFER #1,2,3 ¥ AIY dlolE, R6FH 87 2 el Al Aje] jtE vt dRibskaragrel] o
3k HEHIC 4SS WAt AS HoFE ¥, = 9 X 4= B aby o] otebm o] AA(ascorbic acid) ¥
DHA(dehydroascorbic acid)oll ™3t sfja] Ar4=(KD) —z&j=,

15 04 168 B @3] e g ol g3 /154 AvtE selmmdl A% wEe e g,
170X 195 ¥ el guvivh B9 selm A ey e e 1,

Wy AAs] A FAF BE
e A AP o
]

2 oA = EP(A) S AESHA AbstE A 287] flste], BE W H 9t §dES Chelex® 100 resin (BioRa
d)oll A 1A wRkelal, 0.2 pm P (Sarstedt)E E3Fo] o738}, N2 gas (Praxair)® 103+ AEsho
ol F55 AAG B2 AAE8 5 Y E(Phenix Research) & AF&3le] A|Zs}T).
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2 Al 1: DNA aptamer AE 2 HE 4

Ascorbic Acid SELEX:

Ascorbic acidel w3 9 =9 SELEXE ~ 10 553 Sguwadesel=s FAE DNA library
(BasePair Biotechnologies)& AM&3te] Faqstch. AMEH W3 242 thg3 2tk 50 mM Sodium Acetate
pH 5.5 (Sigma), 1 mM MgCl2 (Sigma), 0.05% Tween 20 (Sigma), 1% BSA (Sigma) % 1 mM glutathione
(Sigma). The stringency of the SELEX®] A~EHHAE elAle] st otelw]e] ATFAFS AAAAL, W F
AE WS A A EA &EAA BHY w55 AAIA WASIITE. DHACl tig dl7tE R ﬁﬂ# gt
(enriched) olB 2] 25-E A3l e)¢] Ascorbic acidel ZAgsle el ES A A8 Yste] F=as ).

A A 2:ascorbic acid At} AHEEo] didk 3G A

ascorbic acid® 4F3}=  Vislisel S (Vislisel,J.M., Schafer,F.Q. and Buettner,G.R. (2007) Analytical
biochemistry, 365, 31-39)c] 7]A1¥ WS WEsle]. A3lwl AME dehydroascorbic acid (DHA)S 73]
Ho = ZA3IUTT.

QoFstH . M E(41.3 pM)S AEA(10.3 pM for CuS04 (EM Science) 2 H202 (Sigma), 103.3 pM for
TEMPOL (Sigma) % Nal0O4 (Sigma)) 7} Aol Aol 30&7F 4X F=olA AA (10.3 pl)E wikaldtl. OPDA
dye (Sigma)& #H7}8}7] el *Fi}ﬂl AME] H7F & oA 1083 wiFstgith. A5(954.6 ul) AE H7b
AL gizato] FEE urhx] 60% HA 02 45%-7F SpectraMax® 13X plate @]t (Molecular Devices)® ¢7]
345 nm; W& 425 nm 17401%1 Ak, 2=3Ed delEZF AA B3 E YeRla, AFs AHE(DHA) e B4 ¢
=(0PDA) ] THAde] flohk= ﬁg skolsty] 9el, 33 4L DHA (10.3 uM) (Sigma)ES AAS] Abg]ollA] wjkd
A= etelm g wHEEit, 248 50mM sodium acetate (Sigma), 1% BSA (Sigma), 0.05% Tween 20
(Sigma), 1 mM MgCl2 (Slgma) adjusted to pH 5.5= HASIIA S, RE Y FAEL B 384-9
EelolE(greiner bio-one)ol Al a3t 7F MES 33 W FasGiTt.

rln Jﬂ “0, Hl

26l 3:Anel o)k e A4

HA e (M) fFa s=E 24357 kel 2AE AA (10.3 plDell il HAsHTE. Aol g fERY

el wEE 10x, 5%, 2x, lx, 0.5x, 0.25x 2 0.1x (103 upMelA 1.03 uM <E™)oldrt. =E e
/AA ETHES 10.3 pM CuS04 H7b Aol 30837F A2olA wjokstm, MZS 954.6 uM OPDAS] H7F Aol 10
o AL A wjkstdtt. ZHolES ex: 345nm; em: 425nmollA] 458-7F 21131, wl 60 s wlt}l "lolEE E k).
Z5 33 Wy FeEgivt.

7] 4:gPeb] A 57

ascorbic acid % dehydroascorbic acid®} 72 EZES Sigma-Aldrich (St. Louis, MO)ZH-H FHstct.
AA 2 DHAOl i3 <tElH o] i3 st 54 MST(microscale-thermophoresis)E AM&3le] =33}t
(Jerabek-willemsen M et al. Assay and drug development technologies. 2011;9(4):342-53). Q.¢Fs}bH Cy5-
AFACEH LEbH (5nM)E 50uMoll A 1.53n M7FA] EFZ1(AA B3 DHA) Q] 16 914 33} wjeksiict. 249 =
AT FRMGL/FE) R 29387 de 158 5o Z3heS w2t BE] ¥F42 Monolith NT.115 MST
=] (NanoTemper Technologies)s AM&3te] & Fujo] =FAl7]E B S48t 4% F4& e, 74 &
A& 33 REE kit

e = Lo

Aol 5wk g

A0 3L A %

e A (50uM)E vitaminwater® (kiwi-strawberry) (Glaceau, Coca-cola)ell B3}ttt MES 2ol A
wjFEal 10uLE Oh, 1, 2, 4, 8, 24, 48, 72, 96 % 168holA] =33 th. Ascorbic acid (Cerilliant Cat#
V-038) 2 dehydroascorbic acid (Sigma-Aldrich Cat#261556) thZxa*= LC-MS/MS &4 s<F AA 2 DHA HgA
# J_qag}.] Ho}.oq 71— A]X4 ;q b‘oﬂ 7‘/\]_3}.0:13} 71— /\HJ tﬂ EHZ—T’-O 71— /\HJ tﬂ ;HZ_ELE ascorbic acid
- EFEZ (13 (Toronto Research Chemicals Cat#A786992)% 200ng/mL H{F L& 21to]I3TE. AA =
E fN(Cerilliant 1 mg/mL in acetonitrile:H20, 50:50)< 10ug/mL % AA-C13% 1000ng/mL= 3]A)s}ic}.
10uL9] AA (2ug/mL)ZS 90uLe] AA-C13= 1000ng/mL= 3]A1sle] zhz:F AA 2 AA-CI3EHE HF 5% 1000ng/ml
2 900ng/ml S AUtk DHA thZES 900ng/ml 9] AA-C13Z lug/mle) HF v AZ3Ad. 10uLe] Z+ A1H

o
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=}

LC-MS/MS 2} m] & (MRM)

>~
e
tlo

FTAE W REEAD &N 1:2002 A5t LC-NS/NSRE A8kt

Q12 (Acquisition)S Eksigent uUHPLC (Eksigent, Redwood City, CA, USA)Z AZF3L 50 pm iD HNEHHE
A= AAHEE JAEFHo]~E H|$E ABSciex QIRAP 6500 (ABSciex, Foster City, CA, USA)ZE F3s}3itt.
Analyst 1.6.3 A2ZE¢Jo]= ''Low mass hardware configuration''olA = #AXZ z43la dolg 7by 2 <
215 ¢&te] ALY, FH3E MRM 8 EES Ascorbic acid, Ascorbic acid-C13 % DHAZ XU E&}7]
Yslo] AFEEAT. MES 2uL FEZE FX on|TYslol FARSFIL LC-NMS/NSE A 83itt. B8= 45° Col
A FAE &, Gemini C18 from Phenomenex 50mm x 0.5mm “JollA 483} th. 3.5 min LC 78] &<k, o]&i2
Srf A (10mM TBA 2 15mM acetic acid in water) % €ul B (10mM TBA 2 15mM acetic acid in methanol)=
FAEL FE5S 30 upl/minolATH. F¥iE 100:0 A:BellA  AjZalgivhk. TBAE ol Hoj® A|fow
ARSE AL, 7 AEES 33 dhE A EGIT.

DNA aptamer A1®d

SELEX Hhlol slalo] AAbE E3-a cloluzizle] wioloAn BAS Fu NS AU, olF 49 2042
HE 232 E5E AAE BH5sE 5

31 aptamersol] 93k AAQ] 218lA B S

aptamer ¥9] »7d]Y

o] FAeA DHAS] &F4/AE2 AA9] AHsE YebdT)h. whehaA] ko] aptamer”} AMSIRHEE AAE HSSITIH
AR AZ7t ZAEB(no aptamer) WE&wHETE o @S Zloltk, AA 2 AslAl, EAEE g (AA plus
oxidizer) ® WZ7FE|E dlZa" (AA minus oxidizer)o2 Z3td 7F 1 4ElHO oWdo] IHEZE = 204
YERSGL., 72 Bde o8 §EY SEEAS Ut 20 ) gE FelA ZAEHHE gixdt wRke] wg
gt Aol 7hAA NS BE ¥y FAe 3 e ~3edsl il (aptamers A, B 2 () o]E2 7}7f 229, 27
Hog 440 tiske] 308 Bk AA AFSE7L 35 + 13%, 43 + 9% E 25 + 8% #AHATHN=3).

A% BAol Wz deviE 24

saedoRRE 9o 49 3 dEEl(, B R OF gueEel 2an 4% B4 YHseAE 245 9
Sl Abshel M AHESL, DOl sl AT, SR AG DA A elmeld Mol ek e
15 e WS Rths A8 AAETH et el B % O dET ezsh ofe] Aol thh)

o1 getlel tiR 2aegel AHE HolEst We 5 gtk AL AMETHE 2). AT
= el g WE/ QA WE F7F AFe e Ang Apgste] Sasarh,

AbstAl ol gk Stere o

Stebm] AC] 4 Fo] A8hA|(CuSO4 (10.3 pM), NalO4 (103.3pM), H202 (10.3 pM) = TEMPOL (103.3pl))ell tf
& ME B3de 58S Frkekdlth. 7 gAY AAS EAHE B UZFEE gz Atold] A G HAE
=92 vt HA 22 2487 gske] AL (10.3 pl)ol tisid Faadoh(doly =] okel) . Stel
22 & Nal04 EA oA Abslo] that B ool AT(% 3, top right)sFAAIw, Z+zF 19 + 6% 2 51 + 7%2] AA
o] AjAel Atste] 7FAE H202 2 TEMPOLO] ta]l YFERQITHE 4, bottom panels). &, CuSO4 o thak A
B (571 AR AYS 7 IS 27 23R 19% o449l 54 £ 5% A3 A E JERTH(E 3
left) (n=3).

AAoll T3t SteRm Ao A4

tEFH AE ascorbic acid®} 10x, 5x, 2x, 1Ix, 0.5x, 0.25x % 0.1x9] AhA<l FZolA vt g4 d
ol ¥AHHE 9 uZFHE dixde] diE] er#olE ARItHE 4). AEEe &F JEHo=
Zgstdrt. Mg Ee T FE(0.1x € 0.25x)0 = A3 BE g #REA &gz, A3 BHE Gy AA

_1

il

of the Shebviel Wlgol Frhgel wekd FrbstAnh A% nE AnE s WA gduE ek
A ¥SkaL, mEba ERH Aol oJgk AAS] Hul B dEd= AAS] 10x o] wkollA dolwtt.
et Ashe 24
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AA 2 DHAOl w3k StElm A9 A HIEE NSTE ZAsa, A
oM 2 189.7 nMol Y th(n=3).

H KD %52 ZH7F AA 2DHA®l oisl 987.9

e

vitaminwater ® 4 AAS] A3} B

dlolg Fgt3 Ase I ol WHAIC)E AHE3dke] MultiQuant software (ABSciex)® =3alSith. AA 7]
Hk AgeFsl= 168h AR Al gidl SA3ATHE 5). Al A3 EellA, diza 2 e A XElE AZolA
ZY7y z7] AA9] 21.9 £ 6.6% F 47.5 £ 0.5%7F FTH(n=3). AA W= dlE2T 2 e A XElE AE
A Z}7; 84 + 10h 2 141 + 14holAv}t. o] AL tElH Aol HIF7F vitaminwater @A AAS] HHT]E 168%
F7MAZGE AE o gh.

£ A7) Vitaminwate 327k pH 2.5 o]7] wiizel o] pH sk tEtdle] g e on

%

o}
Ao 6: FHAENS] Vitamin Coll Adtate= St o 5

SELEX (systematic evolution of ligands by exponential enrichment) A< % 1013 72 4% DNA ¢E}h
o golu g2 HE FYAAE 9 ascorbic acidel tia] AeElHom Agtete el S e AFS US89 =
Aol A 1d3skgith. Ascorbic acide] Y S FA AJejelA SELEXE X estr] $1&, ~pH 5.5 FEZ

A3} glutathione & FolFUt}.

o] 7 &toll A HlEFFICY] 99% o]Ato] Ab3}E dehydro ascorbic acid (DHA)7F o}y &% L-ascorbic acid AF
HZ §27F A9, 9 vks 2704 SELEXE Jaste] Aelwe el A E Next Generation Sequencing
S Y ¢ FAS Arh, 30007 o] 2xFRTORE oA GEHE 48 F AT

Ao 7: StetHE 9 HlEkyl C AbshiA] AR

o3} Txo) FRol Wl 204 AW epeE MeElske] webnce] 4k A AP AT Amealing

bufferoll %9 SEFHE 95 o€ 2 719E T AAE] 255 Aoz Y 2}

#94% L-ascorbic acid®} &3 3te] 4El™M 7t L-ascorbic acidet A¥e 4 J&=F oF 3087 WA A, o]

5 st E kel AbstEdE whkee] & F L-ascorbic acid®] AMStE

phenylenediamine) & #7}ste]l A5t t). L-ascorbic acide] AFsFE<l DHAZF OPDAS} ®wH-2-3lo] AJAlEl DHA-

OPDAZ H-H o] &d&s =74sto] DHASl A AEE A% 24T + vk, 919 xx1ollA DHA-OPDAS] &FZFS

nf 34Zwirh 254 Fek SAS3I

o] T A Mo RE el s agel 93 HlEIC 4hEE WA ek 129 GEbH e oF 40 %9 Abs}
R, 8¥2 9F 20 %, 102 oF 40 %9 2tstE WA a¥E Rtk oyd AF 9 uE AP &

| Stelm 7b HlEbHICH A A whg-sto], HIEMICE AHEES WA e ARS UE S Y (=

o
@
)
©

[e]

o
o
o2
b
rO
o
as}
o
=
)

i

Asted, A e
yA 8 #x)
A Ao B2 o] olElmM 9] ascorbic acid (AA) 2 dehydroascorbic acid (DHA)ol ™3t steady-state &Y

8:
sie] A (KD) 27

2] A= MST(microscale thermophoresis)E ARg3sle] AA &%),

2 A= F Bl didk ofMe] WA A teEbH gk MST dlolg] % Alike KDE xEE3st}. ascorbic
acid ¥ dehydroascorbic acidE E3gtsle= EE A|9F2 Sigma-Aldrich (St. Louis, MO)olA 943+, vy
Az Ao, Bo]&4E Chelex-100 #lFoZ 1A17F FoF A sle] S22 F45S A AT, Chelex HE
T, ES ARE HxgEl] Aste da vtaR 1083 Axd & 2gsie] nasedt. o] & BE 5§
Aol ALg3slotE. HF= B += 50 mM sodium acetate, pH 5.5, 1 mM MgCl2, 2 0.05% Tween—-20°]aL, <F AA 2
DHA RF= W oA e5 uM oA 153 pM (FHF) (b #10 & #12¢] thsl) %= 50 ull oA 1.53 oM (HZF)
(for Eb™ #8)ellA 1:1 Al s ellA EA38kd k. 7} Cyb-conjugated SEFH O] HF s+ 20 nMeltt.

7y 71422 9 3AES NanoTemper Technologies GmbH (Munich, Germany) AF9] Monolith NT.115 MST #X]

2 Ade = 9 A 149 dERAATE. 7 dlolE EQIE
FellAq vepdh, 7 agze] 4 9bd2 KDE ek

}7) Adg Fste] abrleh e AES FESHIT

rr
o

By @ M (fitted curve; L A)3 A
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DSTER #2 & 12> AA vs DHAC diate] o $-503F AeAdS 7k wbd, #82 DHAC) tis|A AARTE okt o] $-
Fe Aegds 7hxiv
2) SFEH #3 Al QFEFH ] AA vs DHAOL thdt 71§58 AElAd S 7pRid
3) e #1& ABlERE AAQ T HIo]d o} AA vs DHASl HA HNEAS 7HA
AAAe9: stEbm el ste|=@ o] E

B ok o] ol & fydrogelo] ERWAIZ|E WPHS 94 olElH o] ol o}yl Bioting B9 3o, o]}
ARVl 2EHENH S 2ty e HEEE 75388 & Hydrogel S 4w 20% HIEZ 41014 Hydrogel
SEbY FEIES EFAIZIE Wol Atk o] WS JEFH S} Hydrogel1ke] $}8h4 Agfe] dojupx] grom
A3t717F vl uA sk wHolek 8 4 gt

9] Hydrogel®) 314 e Aoz, Ei gurlo] AFAIE 48718 o] FomA e 3
2

a) ekl oRI7IE AFA7I= @Alb) stol=2 A ®-m 9] Hydroxyl 71& epoxy
glyc1doxypropy1trlmethoxy31 ane (3-GPIMS) = silanizing & ©] expoxy”|el 7] <tE}
wol  AgE = olZ|E AFAZIE AL o) AV SlolEEA RevE FIYE dAE sl

folEzae Axd 4 At

A HEadE wol AR gl FEHstel =2 AS flof 2 Wy o R stepv-Fehals 2

(A Fo] RS B JHE WERelease)dts 715S F71E 5 vk, d2, IRL-PAS

2~0]%= Teprenone |4 Caprylic Acid 5 HEMH-ZEA sto|=2 AR A A5 IFo| Tt AxE

A EHEE 5 w3t 3 AR EFRRIS Foll whEbA] EH|EtEE o g AutE AL (HA) Ves FUrE
b

[e] 3
st & AATE A "kt F Sl 2000ge] HEE ST
=

a9 v A9 dEEC] #7ME 98 80rpme
el e} AgtE wlely C7F g6 HEN S8 E ARSI

Had 2 A7) AAld 103 2E 4 $Ystz 2 wge] ek bielky ¢ 53 diale] webdl (=
DSM) 1gs& AMgste FR5E Alx3IQIT.

Add 1: A

71 AAld 10014 Az 2 age] ek SR Blaee] S8l diel o, 7], dAAHA vzee @2
A = W

A5AAE SHs . 1 ATE oty & 1o YERSIT.
A7) B AbE AE A BokolA 3dolit FALEE BEAA 29 208 (e 4 10M) o2 doF 53
A=o o3 43 Aoz zhzhe %%011 et A= AeAA o] w7l Mg S A AU
2 U F olE &AFTEA AFdA wrEdete] vEd
F 1

= e i AN 755

A A 4.1 4.1 4.1

H] 3 o 4.0 4.0 4.0
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Fluorescence normalized(1/1000)

Fluorescence normalized(1/1000)
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Step 2. Penetrating aptamer bound to ingredient from hydrogel into skin
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Step 3. Releasing ingredient after binding aptamer bound to ingredient
with target material (ATP) (Smart controlling function, Aptasensing)
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® L N ™~ Ingredient-separated

o« %o o aptamer

Target material(ATP) Ingredient

HdE =
<110> NEXMOS CO.,LTD.

<120> Method for inhibiting oxidation of antioxidant using aptamer,

material and use of the same
<130> OP17-0032HSPCT
<150> PCT/KR 2016/011740
<151> 2016-10-19
<160> 2

<170> KopatentIn 2.0

<210> 1
<211> 32
<212> DNA

<213> Artificial Sequence
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<220><223> Aptamer
<400> 1

agagctcgeg ccggagttct caatgcaaga gc

<210> 2
<211> 32
<212> DNA

<213> Artificial Sequence

<220><223> Aptamer
<400> 2

gtggaggcegg tggcecagtct catacgegge ag
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