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2 iy w2 YERWlxEoltolE: 2 7[Hke] 3RtE2 AlX U SAHAME I FRIVF FAEHE, A4
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A 28| (Hey, Homocysteine) 2 -EFE}E]Q—(GSH Gl
(Hcy, Homocysteine)¥} ¥FS-3}o] S5 = &3 @3F
1, A3 29 = 2 Fx).

] 2~®| 2l (Hey, Homocysteine)ol] thd+ Meix 3 7}sl7] -?4
2 SO 7.4) 274 A]2=H(Cys, Cysteine),
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uta
»~#AEH H3lrl JehdS et (A 19 =

wal, A 7oA A]2EIS(Cys, Cysteine) % FRA|~H QA (Hey, Homocysteine)o] o] wE ZF 334
Hk-S-(Normalized fluorescence responses)®3E H7lsl7] 28t AgS 33t A}, "]iﬂ‘ﬂ
Cysteine) TFE¥x ZREAZH S (Hcy, Homocysteine)® &%

5 TIHAATE 2T 83 5-(Norm
fluorescence responses)®| ¥# HAE7} Frtsles RS &l

i W
AcHA el 3] ¥ 3 W % 4 Fx).

o8]

A A A 2~H ¢ (Cys, Cysteine) ¥ ZXA2~H ¢l (Hey, Homocysteine)oll €38k 333 wbgo] X7+

z= =
Ao wE FA4 IS Frey] flete] APE FAE Ay, AAld 194 AxF sehEa Al 2EQ1(Cys,
Cysteine) =¥ ZEA~H 2l (Hey, Homocysteine)o] ¥ %5}04 WAl e &3 W3(533nm 3 P 9)S A A
o wet 54 FF A7lel el s Srleke Ao® Ve @3 3 A4 HgAde] =2 ASs g8t
AeH(AF e 49 =5 3 & 6 FHx).
T3, o xAellA AlZ=HI(Cys, Cysteine)oll ek AEd-& H7letr] 9lsto] s 33 A3, A4
1ol A A z3 e R (pH 6.0) ZAA A|2=H 21 (Cys, Cysteine), ZXA|Z~E]|Sl(Hey, Homocysteine)

9 ZFEE 2= (GSH, Glutathione) & 224 /\]’\Eﬂ 1(Cys, Cysteine)@ Wh&3le] & HxE 33 g ~FEY
o] W7t yepdS St (A 3o 59 = 7, A3 69 = 8).

obrt, oA Z Ao A A 2~E|¢1(Cys, Cysteine) W ERA|~E|¢l(Hey, Homocysteine)oll <3k &3 k3o A
7t A o2 FA RS Hkshy] g5t AES Fas Ay, Al 144 Az SFED A|Z~EHQ]
(Cys, Cysteine) T3 ZTRA|~H|Cl(Hey, Homocysteine)o] WhE-&he]d wAsh= &% w4(533mm 34 F9)S
AR A wrEk 52 g Al7)el disl FEE Frleke Ao® vehg g3 g /3] hgAde] =2 A

solaldh( A 79 = 9 @ = 10 Fx2).

wek, =4 274 A]2~HA(Cys, Cysteine) ¥ FRA|2~HA(Hey, Homocysteine)] ®Eo] waE F4 E:=
g ~HEH wslE Hrisly] fste] A¥S st A3, A|2=EHA(Cys, Cysteine) EE TEA|2H U (Hey,
Homocysteine) <] = Aoz Vet

(=]
$EE ZAA5S 53Bm g 99 oo FY uY A ek
s

(A4 89 & 11 12 #=x).

Yolzl, 4 ZAdA AE U A|2H ¢ (Cys, Cysteine) ® ZEAAH 2 (Hey, Homocysteine) #HESHS H7}
3t7] 9t AES Fls A, AAlo 1A Axzs SES S 0H 7.4) 7oA Hela AlEdd ~HE
AER U S48 Hol&7|(R-SH)E X &8t ofvits 9 SHAIZERJY AHHo= gh-3s)
o 9 3go] WA R | A2HQA H SRAI~HAS dedor HEsEY F&3H ST 5 JdSSs g
Aetach(dde] 99 & 13 3x).

T3, o 2ol A AIE W AlZ=HIQI(Cys, Cysteine) HESHS B7leh7] fete] H3s s33 A3, 4
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[0115]

[0117]

[0118]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0127]

[0128]

[0130]

[0132]

ZIHSd 10-2016-0116179

(R-

Al 114 Az SRS Y GH 7.4) ZANA Hela Al 2piEo] AW W EAFHE Aol 2]
3 AEAE

SHE LS opimatE 3 04 AlzHdn Aedow wgste]l ¥ @go] wAmE, A2
How AEshed F8eA AET S Aee FANATHAHG 109 % 14 ).

(o

wobzh, AAld 1014 Axd shehEe] AESAdE W] flste]l AP A A, AAld 1M Alxzg
ShehES 0 WA 3uM= HeLa AlESF 7] wikdt A-, 7] Ao o] BF oF 856 o]l Aoz e
SeH(Edd 119 = 15 =),

<AAY 1> 4-(T-UEZWZ[c][1,2,5]Eopr] o}E-4-L B 2 )dllAlopRl o] A=
NO,
/N\

AZ THE (20 mL)oll |89 4-oln| =Bl e #s (125 mg, 1.0 mm) 2 Edolgoll (303 mg, 3.0 mm) &Ho] 4-
Fr2-7-UEZW%[c][1,2,5]EloltjolE (215 mg, 1.0 mm)S #H7lstdth. A7) E48S 2487 3 443
T BRI *J%Qi vﬁﬂré& T, A7 BE AAS L, ER AAHE &, HEEREVEoR FE35IT).
Z AAE] BAGHE, olE A ARvEIHI (LYY I/ HEEEME 1 DE T3 FAst] xA 35
ES AZSUTHGTE © 93%).

' NYR (300 MHz, CDCl3) & 6.66 (d, 1H), 6.83 (d, 2H), 7.22 (d, 2H), 8.24 (d, 1H), 4.10 (NH»);
O NR (75 MHz, CDCl;) & 149.36, 148.34, 145.12, 142.55, 137.22, 130.83, 120. 82, 116.43, 112.31; ¥

FAB-MS m/z =XXXX [M+H] alcd for CioHsN40.S, =304.35.

<AFd 1> FA4 ZAdA A2HQU(Cys, Cysteine) ¥ ZTEAAH2A(Hcy, Homocysteine)dl] w3 A &A 7}
1

o] L7 (R-SH) S E338tE  ofu]:Akel  mlo]oato]lS  F AJAH|C(Cys, Cysteine), ZREAZE|(Hey,
Homocysteine) 2 ZFEFE]2(GSH, Glutathione) FollA]l, AAld] 104 AZF 3gE Al2=H2A(Cys,
Cysteine) ¥ ZHA2EH(Hey, Homocysteine)dl tidt T/ (pH 7.4) Z3oA9] HeldS Fristr] fste] st

1% ge 29e P

ol

AAld 1A Az EE 10uM, A2=H<I(Cys, Cysteine), TEA|ZHI(Hcy, Homocysteine) H ZFE}
HQ(GSH Glutathione)< Z+7F 100 uM® 1% tlwl&dFALO]=(DMSO)E §Hr3he HEPES(4-(2-3]=FAlo ) 1]
g -1-oetd ¥y A=) Z=N(0.0IM, pH=7.4)° H7}ste] 25CeA, UV &+ Z2=FE=Z(UVIKON 933
Double Beam UV/VIS Spectrometer)< Eaf yelts wWalel 33 vy ~AEH(RF-5301/PC &3 44 =A,
Shimadzuw)& &3l Yehve WeE #&sgict. 2 2345 244 = 1(4) 2 = 1B Yehict.

= 1A= AAd 1014 AT 3F3tE3F A]2~E|Q(Cys, Cysteine), TEA]ZE|Ql(Hcy, Homocysteine) % =5
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[0133]

[0135]

[0137]

[0139]

[0141]

[0142]

[0144]

[0146]

[0148]

SIHS3 10-2016-0116179

EFE]-2(GSH, Glutathione)S A (pH 7.4) ZRANA Ztz; vkeAA Yehys &4 A9 EY W3}

=] o]},

= 1B)E AAY 1914 A=x3 31353 A=A (Cys, Cysteine), ZTEAZ~H A (Hey, Homocysteine) % &F
7 3]

E}FE]-(GSH, Glutathione)< A (pH 7.4) Z71o)A Z1LZ1L HESAIA Yehue 3% Wy ~d9EY Wsls 3
oluiAola, MHEe= ZF AE9 FF IFS #Es AES Y= olv R oY,

il

1) Yept vpel ol AAld 1olA Az sitES T 7.4) 27144 ’\]Z:Eﬂ?l(Cys, Cysteine)
S RA2~E Sl (Hey, Homocysteine)™d} ¥Hg-3}o] 475nm 3} =
, FFEFE](GSH, Glutathione)& FA |3 FAFSE S5 Hol= AOoR LJrEPX)(E}.

rowE H

T3, & 1B YERE vkel o], AAld 144 Az SFES FAHMH 7.4) 7oA A 2=HIRI(Cys,
Cysteine) ® ZRA|2H 2 (Hey, Homocysteine)d} WH&-3}o] 535nm 3+ tho| A 733k 33 438 UeEld+= Ao
2 Rl = FH . FFEFER(GSH, Glutathione)S FA 2w FAMSE 333 W3-8 Hole Zo=2 YERRT.

webA | Al 1oA AT IES FAHH 7.4) Z7ANA A2=HQI(Cys, Cysteine), ZEAIZHIQI(Hey,
Homocysteine) % ZFE}E]2(GSH, Glutathione) F AJZ=HQI(Cys, Cysteine)® ZEAZH<I(Hey,
!

Homocysteine) & A€A o2 AZEsl=d F&3MA AT 4 o,

<Agd 2> T4 ZANA A2HA(Cys, Cysteine) ¥ ZEA2HI(Hey, Homocysteine)dl et A& F7}
2

A7) Ade] 1914 ARE3E A 2H|C(Cys, Cysteine), ZRA]ZH¢l(Hey, Homocysteine) 2 ZFEFE]R(GSH,
Glutathione) ®F olue}, BT} thkst E7/9 ofn|icite] tiste] AAJe] 1eA Alxgh s}3fEo] AlZ~HIQ
(Cys, Cysteine) ¥ ZRA|2E|(Hey, Homocysteine)ol thdle] MeIAS zk= H71slr] 9ste] 31719 22 2
Hq4& FYsielt.

A 2~E] 21 (Cys, Cysteine), ZEA]ZH¢l(Hey, Homocysteine) © 2FEFE]-(GSH, Glutathione) oo, «zhd
(Alanlne Ala), oF2X(Arginine, Arg), o}2=3}2}z(Asparagine, Asn), ©}=3ZEF(Aspartic acid, Asp),
YEl L E o] E(Dithiothreitol, Dtt), ZFEFU(Glutamine, Gln), FFEAH(Glutamic acid, Glu), Z&te]Al
(Glycine, Gly), 3dl=E]d(Histidine, His), ©o]&=e]Xil(Isoleucine, Ile), o]2l(Lysine, Lys), HEH
(Methionine, Met), ¥'d¥&hd(Phenylalanine, Phe), ~EZ#(Proline, Pro), M#(Serine, Ser), EHE
(Tryptophan, Trp), EFO]2AI(Tyrosine, Tyr) ® @& (Valine, Val)& F7I2 A&3te AS AYsta, 7]
A 17 sdg WYPos F3ste] 533mm G oAl FF IF AEE Frieglon 1 ARE &
o YERNSITE.

% 2¢ FAOGH 7.4) 210X AAd 194 Azxzg 33FEFH A 2=H<A(Cys, Cysteine), ZEEA|Z2=H A (Hey,
Homocysteine), =5EFE]->(GSH, Glutathione), ¢&}d(Alanine, Ala) ol2x 4 (Arginine, Arg), otx¥etzl
(Asparagine, Asn), o}&=3FZEAM(Aspartic acid, Asp), UEQLE#o]E(Dithiothreitol, Dtt), =FEW
(Glutamine, Gln), =5 %4HGlutamic acid, Glu), =&o]2(Glycine, Gly), 3|2=EHW(Histidine, His), ©]&
Zo]Al(Isoleucine, Ile), eFolAl(Lysine, Lys), "IE]2 W (Methionine, Met), ¥I'd e} (Phenylalanine,
Phe), Z=%(Proline, Pro), A ®(Serine, Ser), EHEZ(Tryptophan, Trp), E}o]ZA(Tyrosine, Tyr) % 2
d(Valine, Val)& Z42F WFE-A1A 533mm 3¢ o] Aoizl d3 2d Aes& #23 ojnx|o|t},

= 20 yeldt ulel Zo], AAld 1oA A Z3E EES FA(pH 7.4) ZAAA A]=EHQI(Cys, Cysteine) 2
SHEA2H<A(Hey, Homocysteine)®@ WHS-SFo] 533nm I diell A Z4s 3 43S Yedle Aoz 1y
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[0150]

[0152]

[0153]

[0155]

[0156]

[0158]

[0160]

[0162]

[0163]

[0165]

[0166]

[0168]

SIHS31 10-2016-0116179

gh oS AlegE U A opn| At distel= g Bgs BolA & Ao® uEwh.

wEkA, AAld 1el4 Az sgteEe SACH 7.4) 23 g opvxdt T, o7 AJ=HII(Cys,
S [e]

[e]
Cysteine) @ ZXA|2E](Hcy, Homocysteine)S AElH oz &3 F83H A& 4= ),

<Agd 3> FA ZANA A|2HA(Cys, Cysteine) 2 ZRA|2H A (Hey, Homocysteine)d FEo] wWE FF
¥4 v (Normalized fluorescence responses)® 3} H7}

T oA dAT s=(1ul)e A 104 Axg s43E7, DMSO-HEPES (0.01M, pH 7.4) (1:99, v/v)
of F5H U =9 A=H<A(Cys, Cysteine) B TEA|ZH U (Hey, Homocysteine) S WHSA|A 2=
% P WS (Normalized fluorescence responses)¥stE 3 g 2~ ER(RF-5301/PC J4 33,

Shimadzu)& &3 H7hstien], 1 das = 3 3 = 4o 242F YehfiSivt.

b
M
oft
ol
=
oo

T 32 AAd 194 AR SFEEH, gt w29 Al2HA(Cys, Cysteine)S WESAIA
(Normalized fluorescence responses)# &S 23k ojm|x|o|t},

o
=]
M
oft
OE

5 4= AA G 1oA] AxsE s3ET, thekst sro] TRA|AE ¢ (Hey, Homocysteine) S HHSA]
HkS-(Normalized fluorescence responses)®3tE 23l o|n|x|o]t},

% 39 Yyepd wke} o], A= (Cys, Cysteine)d =& I7/MAZASE EF 3 vHS(Normalized
fluorescence responses)® W33 ALl Z71st= Ao Uyt o7|A, A7) A 2H 2 (Cys, Cysteine)?

},
A% SHeHake 9.93056x10 Mol g shelsioin,

T3, % 4o] UeRd uvie} o] IwA|2E|9(Hey, Homocysteine)ol ¥EE F7/HIAZASGE EF g3 b
(Normalized fluorescence responses)?| 2H3F X§E7} Z7lele Aow Ygwth. o714, A

(Hey, Homocysteine)®] 7% s}ahgte 5.91741x10 MO A< 3helsgic.

<AFd 4> FA4 ZANA A2HQU(Cys, Cysteine) L ZTEAAHA(Hcy, Homocysteine)d] o3 &3 I3go]
Azt A g FA A FEot

T4 A 44 s=(10u) e HAld 1914 Axe SF3HEF}, DMSO-HEPES (0.01M, pH 7.4) (1:99, v/
v)ol =% 100 Mo A]2=H 21 (Cys, Cysteine) T ZFEA|2H QA (Hey, Homocysteine)S Z+Z} WA o 2 H
Y

of
WAss G ol ARE Aatell whel M A E=A Bk fste], €3 23 SFE-(RF-5301/PC
F3F LFFEA, Shimadzw)& 3 A¥S FHs3len, 1 A3E = 5 9 = 60 22 YERAUG.

>
[>
=
rO
=
3

=

=]
19

=]

5]

s}

<

1%

@
@

=

)
tlo
rE
olo
>
i)
o
i
B
i)
ox
ofi
ol
rlr
of
o
i)
o

T 59 vERd upel o], Aafd] 1A A|Zg sEET AlZ~HQI(Cys, Cysteine)S HF
B3 23 (633nm G FG)2= AR Btel wEk 54 GG A7)l del FHsk S7kst
g A Aol 2 AR YEst
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[0170]

[0172]

[0173]

[0175]

[0177]

[0178]

[0180]

[0182]

[0184]

[0186]

[0187]

[0189]

SIHS3 10-2016-0116179

w3k = 6ol e mhe} o] AAld 1olA A F3 F5EY S RA2E 9l (Hey, Homocysteine)= WHS-A| ] O
24 DAE ¥ wd(533mm 3 G9)2 A7 Aol uiEt B @3 A7)l U =HEly Friele Ao
2 e g3 g §X1 okgAdo] & Ao E YElT.

<AEd 5> oAb FAgA A|2H 2 (Cys, Cysteine)d thd A€ 7} 1

Ao &7 (R-SHE X8 okl wpo]o Mol S 5 AJ&H|QI(Cys, Cysteine), ZEA|2EH(Hey
Homocysteine) % lutathione) oA, AAld 1oA A% FFIFE A)2HA(Cys

FEE]Z(GSH, G
3

Cysteine)oll tigh FAHd (pH 6.0) 2ol o] HedS Frtstr] flste] ah7]eh &2 S P83t

A 104 A z23E s 10 pMIF, A|Z=E21(Cys, Cysteine), TEA]Z~E|¢l(Hcy, Homocysteine) E =FE}
E](GSH, Glutathione)= Z+Z} 100 pM¥ 1% tw|@AdZALO]=(DNSO)E &8k F932H(citric acid)-NagHPO,

(0.01M, pH=6.0)°l Z7}8Fe] 25TCoA, UV S5 =HEH(UVIKON 933 Double Beam UV/VIS Spectrometer)< %
3 vehve Wstel 39 3y ~FEY(RF-5301/PC ¥ 33 %A, Shimadzu) & S8 vehde ®gtE 32
st 1 Ans 47 = 7(A) 2 = 7(B)ol YERNAT

= 7(0)E AAd 194 Ax3 3gEF A AHA(Cys, Cysteine), TEA|~H 2 (Hey, Homocysteine) 2 ZF
EFE)-2(GSH, Glutathione)S ¢ (pH 6.0) ZAA 27t vkeAlA YelE 354 A9E deE 333
u| =] o]},

= 7(B)= AAd 1014 Az3 3sHE A 2HA(Cys, Cysteine), TEA]2H QA (Hey, Homocysteine) 2

fan A

=
E}FE] & (GSH, Glutathione)S 2FAHA(pH 6.0) ZFAoA Z+Z v A A vehtE 333 w3y ~dEeg A3E 7
gk olm|XJo]a, A ZF AEeo] ¥y wgs 3Ed AES UelE ol Ao},

[e}

e

T 7(A) Yehd miel o] AAA 104 AZF FFELS A (pH 6.0) FA
e)dh W-gskel 475mm W didlA A FFE
Homocysteine) % ZFEFE]2(GSH, Glutathione)a F*

Al 2=#|¢1(Cys, Cystein
TAl2~H 9 (Hey,

T3, = 7(B)ell vrebE uwhe} 3ol AAle] 1oA AlxF SFHES I (pH 6.0) A AlZ=HI(Cys,

Cysteine)d} WH-&-3Fe] 535nm I tholl A 733k &4 33 el ez SRIE & vhH |, S EA|~H A (Hey,
Homocysteine) 2 ZFEFE](GSH, Glutathione)2 A2y FAFSE &34 2348 Hols Aoz YyElyy

wheA], AR 194 A xT e A (pH 6. 0) ZAo| A A ~E¢1(Cys, Cysteine), SEAZ~H<(Hey,
Homocysteine) 2 ZFFEFE]-&(GSH, Glutathione) & 937 A ~H QA (Cys, Cysteine)S AEH o2 AZsiE=d)
&3 A 4 QT

<AHd] 6> Aty zAA A =HQ(Cys, Cysteine)d tid A&A 7} 2

A7) gl 5ol ALE3E A]=E(Cys, Cysteine), ZTEA|2EH|Cl(Hey, Homocysteine) 2 =FEFE](GSH,
Glutathione) ¥4 olug}, MU} Thfdl ?%91 opu -gbel] tishe] AAJo] 1oA Axg FEE] Alz=EHA
(Cys, Cysteine)ell diste] dEdS zh= Hrtslr] flshe] shr)eh 22 AdS 53353,

A 2~H ¢l (Cys, Cysteine), EXAZE|¢l(Hey, Homocysteine) @ ZFEFE](GSH, Glutathione) o]&o, <&k
(Alanine, Ala), o}F2Ax(Arginine, Arg), o}~3e}7 (Asparagine, Asn), o}~ =ZEAM(Aspartic acid, Asp),
e S E# ol E(Dithiothreitol, Dtt), =FEFA(Glutamine, Gln), ZFEAH(Glutamic acid, Glu), =gto]Al
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[0191]

[0193]

[0195]

[0197]

[0198]

[0200]

[0201]

[0203]

[0205]

SIHS4 10-2016-0116179

to

t o> to T

(Glycine, Gly), 3]=E]d(Histidine, His), ©]&&o]Xl(Isoleucine, Ile), o]Al(Lysine, Lys), ™El
(Methionine, Met), 2E2UY®W (Ornithine, Orn), #Hd¥ehd(Phenylalanine, Phe), A#(Serine, Ser), E
J(Threonine, Thr), ERWE(Tryptophan, Trp) @ W& (Valine, Val)S F7IE Al&sl= AS AYsta,
7] A 13 9 Wy or a5kl 533mm g AdiAQl ¥ F AeE Arksidlen 1 AdE
= 8o YER AT

é

T 8 R (pH 6.0) FxACA AAld 104 Az sHEH A|2=H<A(Cys, Cysteine), ZEA]ZH I (Hey,
Homocysteine), =5EFE]->(GSH, Glutathione), ¥¢#d(Alanine, Ala) ol2x 4 (Arginine, Arg), otx¥etzl
(Asparagine, Asn), o}~ ZEAM(Aspartic acid, Asp), UTE]QLE#o|E(Dithiothreitol, Dtt), =FEW
(Glutamine, Gln), =54 Glutamic acid, Glu), S&o]2(Glycine, Gly), 3|2=EW(Histidine, His), ©]&
Zo]Al(Isoleucine, Ile), BFolAl(Lysine, Lys), "lE]2 W (Methionine, Met), 2 2U® (Ornithine, Orn), ¥
&2} (Phenylalanine, Phe), Al@(Serine, Ser), Ed# 2 (Threonine, Thr), EHE(Tryptophan, Trp) %
W (Valine, Val)& ZH2F RHEA1A 533mm 347 to] Aoiz Q] &3 23 Aes 33 ofn Ao},

T 8o uYERd upel o], HAAd 1A Az 3FES R OH 6.0) A 24 A2=HRI(Cys,
Cysteine)d} WFS-3}e] 533nm 3 ool A Z4sk JF 23S Yehdls o= g1y = vbdE, o5 A9t vy
] olu| kel thslel = g WS HolX] e FoE ey},

kA, *‘/\1011 10111 Az sehES ol 6.0) oA gFer opval T, e AAE(Cys,

= FEI A8 5 Ak,

2
_I

]o
fr
o
e
ol
s
&

Cysteine)

<AFd 7> oA ZAGA X AHQ(Cys, Cysteine) @ SREAAH| QI (Hey, Homocysteine)dl &3+ % &34
o At A 2 A FA HI

oy 2ANA AT FEA0 WD A 104 AEFE HFEF, 16 A EEA=ONSE FHEHE

T-AX(citric acid)-NaHPO, (0.01M, pH=6.0)°l] &= 100 uMe] A]~H 21 (Cys, Cysteine) Tx ZEA|~HQ
(Hcy, Homocysteine)< 747y Hb-gAI o 24 W ASt= 3 Wgo] AZF Ao we)l AAsA F-AH=A J7
3l7] 9s8te], ¥y w3y AAEZ(RF-5301/PC 333 23357, Shimadzu) S E3] AL Fdsi9on, 1 4

HE &9 % = 109 7tz YERiQlT).

= 9E AAd 1o A3 3EgET, A 2HQA(Cys, Cysteine)S WHEA|ZI o2 A= 33 233(533nmm
g g9 AzF Ao e W3 AES #=E oln x]ojt}

5= 108 Ao 104 A ZE 3teET, SRA|2H 2 (Hey, Homocysteine)S WHSA|ZI o 24 kAl &3 b
3(533nm I FH)e] Az Ao wE W HALEE sk ojn| Aot}

T 99 vEhd ulel o], AAd 104 Az 3= A 2HQ(Cys, Cysteine)S WHSAZl o =x WA st

3 w3 (533mm 9 99)e X7k Azt we ER G A7) W& SHsy =18t
g A Aol 2 AR et

AN

T3, = 100 uEld vlel o], AAlo 1oA A F3E F3EI THRAAH QA (Hey, Homocysteine)S HHSAIZ
o2 WA FF BF(533mm G FH)S A|ZE ol whel 7] AJZ=HQ1(Cys, Cysteine) & AMESH B
o vluste] A8 W@ 54 PFF A7lel s s Fvkste Ao® vEhd 3 Wd §A Aol =
< Fo R YErWTt.
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[0207]

[0208]

[0210]

[0211]

[0213]

[0215]

[0217]

[0219]

[0220]

[0222]

[0224]

[0225]

ZIHSd 10-2016-0116179

<AFd 8 FA WA A|&=HA(Cys, Cysteine) B SEA|ZHQA(Hey, Homocysteine)d] H=o| WE F
e ¥F 29 E4 W3 gt

A A A s=0ue] AAle 104 Alxs $43kEF, DMSO-HEPES (0.01M, pH 7.4) (1:99, v/
v)ol =% A2 ¢ (Cys, Cysteine) X TRA2~H Sl (Hey, Homocysteine)®l HEE 0-500 uME 24 s}
RS A A PEEE HEE g g AAEYRF-5301/PC F B33 A, Shimadzu)S B3 Hrlskglon,
O AFE & 11 2 = 120 Z2 JEhdT.

T 118 AA Y 104 Az seE 0-500 pM w59 A Z&E|21(Cys, Cysteine)S A3t WA A 35
= WslE a3 wa) A EZ(RF-5301/PC 8% £33 %7, Shimadzu)e E3) #23k ojm x]ojr},
125 AAd 104 Az FAET, 0-500uM 5= TEA ~HA(Hey, Homocysteine)S 245t wHS-A]

s
HE M3tE 39 g A" EZ(RF-5301/PC ¥4 E3YEAl, Shimadzu)S &3l #23k oju|x| o]},

A
‘.‘
m;

%= 110 el mhe} o] Al2H|Ql(Cys, Cysteine)?l HA 25 S7MAZSE 53omm 3 99 the] &3
g Qv SUbskeE Ao® YERRT

¢l (Hcy, Homocysteine)® A =E Z7MAZ44= 536mm 34 4

H 21 (Cys, Cysteine) ¥ T RA|2~H A (Hey, Homocysteine)o] H+

<Add 9> 4 2P AE U A2=HA(Cys, Cysteine) B SEA2H(Hcy, Homocysteine) AE5H H
7t

A A, Aol 7 (R-SHE EFshe ofbm| Akl vto] e sol& F AlZ=HIRI(Cys, Cysteine), SRA|ZH|
¢l (Hcy, Homocysteine) % ZFFE}E]>(GSH, Glutathione) ZFolA], AAld 14 AZ3 3}E A|2HQA
(Cys, Cysteine) @ S XA ~H| ¢l (Hey, Homocysteine)ol thal AEAS A FoA Hrletr] Ysle] a7 &
AHE T,

10% |-v¥184 $-ejo}d A (Fetal Bovine Serum, FBS), 100 U/mL #HYA % 100 U/mL ~EZEnr}olxlo] H7}
% DMEM(Dulbecco Modified Eagle Medium, pH 7.4) W 37C 5% CO, 704 HeLa A|FE(Q17F Aujxel M=,
Korea Cell Line Bank)Z wujksle] &u|8ttt. Aole xaAZ dyx] g Nddddo|n= (M
ethylmaleimide, NEM) InM& 30 &< AAaA Y AelabA] ear, Rol&7|(R-SH)E Egates ofbn] ikl Al
29, ERA|2EQ, ZREE LS 7z 300 M H7FE 3, DMEM WA U] 3] Dper dish) 3x10° AE 9
=2 35-mm 2] vFE t]4(glass bottomed dishes)oll 7] AMEZ Al (seed) dFATE. 24A17F 3 A A 19
A Az SEE 3pMS H7FSte] 37TColA 307 B A stk olF, FERHE dolA FAMAWA
(Fluoview 1200, Olympus, Japan)& ARg3ste] o A|glslgit. 1 A3E & 139 YERNSIT.

= Bla)= T4 A T2 dolA FAIRANAES AR&ete] Al 1A Axgt sietes 9 WS
Z J Uyl

Hela AlEE @23 G olv]A] & vEHA Adolrt,

54 zsﬁow F23 Aol FAUAAE Adske) ALEAIIE Crethylmaleinide, NS
FEe W FH Hela AZLE BB FY olnA @ HRA Ao
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[0227]

[0228]

[0230]

[0232]

[0234]

[0236]

[0238]

[0240]

[0242]

[0243]

[0245]
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OE T4 AN Fx2A oA FAENAES AHgste] Mol Edolv= (N—ethy aleimide, NEM)E
A7vskar, Aale] 1eM Azt sFES A I Hela AEE A2 GG o]y

27NN F2A oA FAAMAE Mgl
AR ¥, LAAHAL Wohea, Aol 164 Az HFES B WML Hela AEE DR V7

= T 27MA FxAE dolA FAMERAS AFEste] Noldddoln| = (Methylmaleimide, NEM)E
A 5, FFEE S Hrletar, AAd 194 Az SFES A wjdd Hela AEES 323 34 o
E

&= 13(a)ol vrEhd wkel ol AAje] 1oM Az sptES 7 W Hela Aol 28 FFo] b=
AL glsiglon], oj2Ry dAjd 194 Az 3gta2 Hela Az Alxd W F27F bl 45
WA Al=EQl B S RAAEH QIS jhgsto] 3 B Blltes AMde & 5 i

Wb % 13(h)o YERd mpel o], N ]‘é%’ﬂﬂol v = (N-ethylmaleimide, NEM)E A3t 3, AAlo] 104
A Z3F 31eteS S W EF HeLa AlFEolA 29 o] Yeluyx &= RS gelsiglon

, ©|Z5-F NEMo] &
ol& AtAEA WY AlzEd ¥ ﬁ—‘ju’\]iEﬂod—g Apetete] AAjd 1ol Al spetEe] v ¢ s

ofmr=gte] Qlevz 3 wago] el de AMde & 5 i

T3, % 13(c)ell UERd Blel o], NolE@eoln| = (M-ethylmaleimide, NEM)E AAZE F, A2HQ
7bstar, AAlel 1914 Alxg sghEs S e Hela Alzelld 18 @] yehs A& &st
_]

o] ZHE A 1oM Az FTEE Hela AEY AER W Fx7F 45 FAEH Q4 AlxH
HhS-3he] &3 Bgs Bt AMES o 5 g

tolzk, & 13(d)ell vERd Hie} o], Aold @ o]u]= (M-ethylmaleimide, NEM)ES AA g3 & FTRAAH
A& H7kstar, Al 104 Az §} As gl

S I HHOW HeLa Aﬂﬁﬂﬁ ™ 63%01 L}EM—; RS Fel
o o|ZNE AAd 14 Ax & wHm LRI SRA|

)
ZEQls uhgte] B WS melth: AEE & 5 gtk

T3k, &= 13(e)ell YERG ubpe} o] Noddtrgoln]= (M-ethylmaleimide, NEM)E A3t & FFEFE S
HA7velar, AAd 14 Az SFES A e Hela Aiuﬂlﬁ a8 &3%o] JEbA &= AL Folstyd

‘W o2
o
o
o &
o
=
e
2

&

2
o
52 o

r

2l

o

2,

)
)
ﬂVL FF

onf, o] ZEE AAle] 1oA Az FFES =

wpebd, WAl 104 A2 5
S/ RSDE EFHE obeitE F A 1LJ+ Moz westel aa Ygol WA

2~ A FE
= — -
2, AzEHR] 2 SRARHAS deHor PEshed 85 A8 5

<A 10> Mg Z2AA AE W Al=HA(Cys, Cysteine) HEFH HI}

ofabd oA, Aol&7I(R-SH)E EFFeh= obm|=ikel mlo] 9ol & & AJZHRU(Cys, Cysteine), TEA|Z

Bl ¢l (Hey, Homocysteine) % ZFEFE](GSH, Glutathione) ZolA, AAld 1 ]H Az e Al=EQl
(Cys, Cysteine)ell dist HeldS& AxoA H7lslr] fste] 7)o 22 AdS 53353,

HBSS(Hanks' balanced salt solution) HiX] WellA, A7) A& o 9ol A =8]8 HeLa A E(QIZF Ay Xl A

J—Kl
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[0247]

[0248]

[0249]

[0250]

[0252]

[0254]

[0256]

[0258]

[0260]

[0262]
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Korea Cell Line Bank)oll Aol AdAlz dex] = MoldEdoln|= (MNethylmaleimide, NEM) 1mM<Z 30
B AA LAY AeskA] Zar, Ael&7|(R-SH)E E &t ofr| =il Al2=H B it’/ﬁ*Eﬂ?l%
300uM H74ek & FAX(citric acid)-NaHPO, €+ (pH 6.0)o] &l Ao 1A A %3 3= 3p
H7rete] 37CoAlA 30 &t A wigsidh. ol%, FxA #HolA FAFEW A (Fluoview 1200, Olympus,
Japan)S AF&-3te] olwX| ettt I AH}E = 149 YERSIH.

211—

o %

Ao F2A oA FARNAL Agate] AAd 1A Axd HFES P WL
Hela AEE 238 §% olvlx 2 w274 Adelth,

= 14(b)= oA =3M w23 deolA FAEME S AREste] MoldEEoln| = (M-ethylmaleimide, NEM)
= [e]

& AA 5, AAle 104 AT steS A M ET Hela AEE B2 JF ojmx] g v AE

T (o) oA oA 3 =,
S dAHYS =, A2HRAS HUbsta, AAld 14 Ax3 SFES T v ge Hela MEXE #HESH 63% o]
A

SR

R UOE Y 2N B2A Aol FAAVAS Atgetel Nojdmeoln = (Wethylnaleinide, NEW)
g ANG ¥, ERAZHAL Asta, AAd 104 AxE SRS A NG Hela AEE BIT 3
F oA 8 Ry Aol

% () vehd vish o], AAel 1914 AxE SEES G FE Hela AZAN 1R Fgol heht
A% FoAstgor], o zRE A 194 AXT HTFEL Hela AL AXD W T27k I3 f4510)
W91 A 2E|QlS) whgstel B WS welths AHE & olv

1
~
S
~~
o
N—
o
T
o
T
)]
=
©
N
g
K
T
K3
i
1:1
e
E
[
-
(e}
—t
(=x
=
=]
g
(D
=
o,
(D
=,
=
=
\./
ﬂl
2
—LI

PR
ARAZA WY AzE|ele Apate] AAd] 14 AxE HGE WS F Y= oy
2 g% Wyl e g A o 4 gt

wek, % 14(c)d YERd vlel o), Nl Ty oln = (Nethylmaleimide, NEM)E AX g3 F, A|~HAL A
Z¥sta, AAld 1014 AZ3 3EES A wSe HeLa AlFEolA 2@ o] Y AL Fesdon,
O|ZHE] Al 104 AFT 3IE-S Hela AlXe] MEA O F27F HASA FASH 4 A=<l
WhS-3he] 3 g R AES o § Q.

tolzl, & 14(del vebd viel Zo), Aoledeo]n = (Nethylmaleimide, NEM)E A3 & ZRA|2H
ols H7Fstar, AAlo] 1o AxT dES A wfd3t HeLa M EAA 19 6”*01 ElA] ek

: A% 8
st ev], ol 2R SRPY(H 6.0) 2eIAE UMl 104 Az SeEo] BuAzelel o] B4ol
dE Ae 4 A

e, Ao 1oA4 AT shgtE S
ol&7IR-SIE EFdh= ofvits T

SR (pH 7.4) Z7elA HeLa Aol ~mEo] Axd W EA8k= %
o el
1S Melr oz AZzsed G884 AL 5 gl

Ggol WAFHEE, A2
<Agd 11> ATLSH B
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[0263]

[0265]

[0267]

[0269]
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Aol 1ol Az stekEe AxsAdS "Frteky] 96kl arlsh 22 AES FAEA.

A7) A d 9ol FH|8F HeLa AXE(AZF A3 X AlE, Korea Cell Line Bank)E 96-9 Z#|o]Ed] AlY
(seed) STt atF Ft wjdd &, 7] AEE A 1ol Az SFE0-3pM) 3 F7 37T 244]
Zb &9k 870 wjFaEtQith. Dulbecco's Phosphate Buffered Saline(DPBS)® A% & 3, MIT(3-(4,5-t]w|€E]o}
E-2-49)-2,5-tddHESER R HEule]=, Signa) 0.5 mg/mLE 37CeA 4A2F St Hrheta, ABAEE 2
Zul&(formazan)2 0.1 mL DMSOe] &3fA|71 3 Spectramax Microwell plate readerZ AF&3}e] 0D 650nm H-

o5 Ao 2 ZA3E & 1500 YeERi A
&= 155 A 1elA Alxd shetee] AlEsde B7keE om Aot

= 159 el wpe} o], AAo] 1oA] AZ3E FFES 0 WA 3uMZE HeLa X9} A widst 49, 37]
AZe] MEgo] BT ok 85% o] Atel Ao eyt

=y
EH]
(A) 05 (B) 1000
Ref. Ref. Ref. Ref.
0.4 - 800 Oy, $Hoy 4GSH
H H
2o 031 N0 600 1
1A / Cys, Hey
< 0.2 ]\ & 0 ]
oo - \ / \ {'Ref_, GSH w0 4007 N
b w‘u/\;/ .Y
0.1 \\/ G\ 200 1 A
8 ——— / ¢ .,/,' \\‘*\\
0.0 +—— R . =
300 400 500 600 500 550 600 650
o= (nm) ot& (nm)

Cys : A|AH| 2l(Cysteine, Cys)
Hcy : S 2A|AH 2l (Homocysteine, Hey)
GSH : 25 E}lE| 2(Glutathione, GSH)

Ref. : # A2 #
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2
700
600
L4
% P 500
s fo
g 409
& o
=
ol 300
=)
]
3 5 200
100
G = S e m R = s m 2B B e =
4 P wE & 0 o= =
8253222853822 22£23EEFS
Ref : 22|Z Gly : S2f0IM
GSH : 2FEEI2 His : 0| EIH
Hcy : @2 NAH|Q! lle : O|2=Z0|M
Cys : NI2HI2! Lys : 2fO|M
Ala : 22 Met : HE]@H
Arg : Of=n|d Phe : HiZ 22t
Asn : Ot~ O Pro: Z8&
Asp : OfANZEN  Ser : M
Dtt: CE|QEYO|E Trp: EFHEW
Gin : 22EM@ Tyr : EfO|=
Glu : 22N Val : 2§
Em3
1.0 n
“F
‘= 0.8 -
S
oy
=
©
,E 0.6
E y=3.10943x + 18.66599
£ ( R=0.97089)
|_|_E 0.4 -
[ ]
i "
0.2 Cys : NI2HI?!(Cysteine, Cys)
T T T T T i T T T
-5.95 -5.90 -5.85 -5.80 -5.75 -5.70

log [Cys]
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k1
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y = 2.3044x + 14.3513
( R=0.9616)

Hcy : 22N~ H|I21(Homocysteine, Hey)

533nm IHY JFH FHn|
N W B o
s & & o
& &6 o© o

=1

o

o
1

: , . , .
-6.2 -6.1 -6.0 -5.9 -5.8
log [Hey]

—T— T T T T T T T
2 4 6 8§ 10 12 14 16 18 20
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k1
N2
(@)Y

533nm IFY FHe| FFn|

o
L N
(=

Ref., Hcy, GSH
Cys

T T
500 600

& (nm)

T
400

Cys :

Hcy :

Ref.

GSH :

Al AE|| 2l (Cysteine, Cys)
S B A|AH 2l (Homocysteine, Hey)

= ZEJE| 2(Glutathione, GSH)

A2

20 25 30

Ref.. Ref., Ref. Ref.
+Cys _+Hq +GSH|
H A " A

Ref., Hcy, GSH

T i 1
550 600 650

o} & (nm)

T
500
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Trp W

Er8
250
=T #‘HO 200
3
s
& ol 150
g
g
5/ 100
Eq
e T
@ 50
o mlaleose _u_ = _msmm_m_
ﬂ-thanCQ e =550 w‘asma—,_
E3B I S ECEEEL 2268 F
Ref : EN2& Gly : 20|
Cys : N|2HI?! His : O|2E|H
GSH : ESHEE2 lle : 0|2 20|
Hey : 2N DEH|Q! Lys : 2fO|M
Ala : ¢2id Met : HIE|J2H
Arg : ofEn|d Orn : LEL|H
Asn : Ot~ mfat Phe : {222t
Asp : OfAm=En  Ser: MIE
Dtt : CE|@Egjojg Thr: Egi2d
GIn : 2 E Trp : EEIET
Glu : ZFEM Val : &
EH9
250
|
n
= -
= 200 - ™
= Y
| |
&o -
o 150 4 -
gr .
go
Eo =
2- 100 4 .
= ]
&
v 50 .
-
-
0 T T T T T
0 20 40 60 80
N (2)
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200

150

100 -

533nm IFY FHQ| FHMII

wn
o
1

| |

0 20 40 60 80

500 «M

oy (nm)

% (nm)
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EHI5

120 4

100 -
80 -
60 -
40 -
20 -
0 - \ .
0 3

05 1
S = (uM)

= %)

Ml M
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