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EE, B ouge 37 Algel BE g% Tep 83T A4 U FAd F, BEhs 9392 mugdss
WA Egets A U WE-ZeEe s Ralas Azts BHe AT

yige] &z}
wodrge] uhe we-getEe s Raas HE4S 2E 3 T2y SR w2 s Reasel o
A = A : A, B3 ZHAENA HE-ZHE S B

2 dtdof whE 3} 28 3}-E (DCDHF- Bgal) 2l /d A el ukg

= “ATES A B EA(B0 U1)E H7Fe DCDHF-Bgal (20 p)e T ~FEHS Yehla, (hE
ookt ko] B-ZFE oA FalEs (0 U-50 U)ellA DCDHF- Bgal (5 pl)el &3 #&S Yehud, (¢ 2 d)+e
B-ZgEex~ HIass (50 U7ZF H7rgl DDHF-Bgal (5 ul)el Azk &4 3 ~9Em”S
VERATHO0-30%) . RE AFEHLS 37 T, A, = 580 nmollA] PBS &= (pH 7.4) FdA 7|ZH Y},

% 3& DCDHF-Bgal®] AFE Eol4 A3 Yeld A2 HepG2, A549, 2 KB A 3 DCDHF- Bgal®] A&
3 ojujxjo|t}, MEEL 10 puMe DCDHF- Bgal 2 24A)17F =<t A& Edvt. e M E: Texas—Red (Yellow,
ANex:589/ Ayt 610), mPlum (Red, Aey:588/ Aen:649), Hoechst (Blue, Aex:359/ Aep:457) Z=AYWE: 20 um.

4w B-EEER s Faaae] ol os) Ashe DIDHF-Bgale] ¥4 FrE dekd Zoltt. (a)= B—Qa
Eo s Falairz s HepG2 MEol|A2] DCDHF- Bgale] M 33 ojw|xjoltt, p(MV-LacZ® FAFYe

S ANEES 4 pMe DCDHF-Bgal® 12A17F <k A 83st3it. e AE: mPlum (Red, )\ex-588/)\em-649),
Hoechst (Blue, A:359/Neni457) 2=7A1L8}: 20 pm. DCDHF- Bgal-*2]% HepG2 % pCMV-LacZZ HAFU=
HepG2 A2 ¥ Zxe] vart HgjadX Z5 (b) 2 f& AX BAHY Hd F3Fik (o)l AASH 9l

%= 5% DCDHF- ﬁgau AAW &3 olm A5 Adjoltt, B-LAFECA B arS FLFATE HepG2 o] F0]4]
THE 2= w92 W& DCDHF- Bgal (1 mg/kg)E A™ W FAsEAY b skeh. 24A1%F Fol| | Maestro A3
AW olm A st A 2B o] gate] FF o FF olvA(a)E AU (e FEEAE TIoENH F5
3 Fm7 olm Aol FE AME: mPlum (Red, Aw:588/Nep:649), DAPI (Blue, A o:i405/ N :450-490) =AY
v} 20 pum

% 62 ThE pHelA DCDHF—Bgal (5 ul)e] FF ~AEHS Yepditt, BE AHAEHS B-AGEATUAE
A7ME Foll 58, Nex = 580 nmSl PBS ¢hg el 7] F3kGiTt

T 78 teksk Be (47 10 m) 2 24 AR (ROS) (ZHZF 200 pM) ol 2E|EkobA]l (100U), &4 (1000),
AZgolA (1000)e] Wd DCDHF-Bgal(5 uM) ¥ ¥keS vebd 9] Zgi=oe|t}; (1) control, (2)

glutathiol (GSH), (3) cysteine, (4) homocysteine, (4) Na,S (5) superoxide (027), (6) tert-butyl

hydroperoxide (TBHP), (7) Hydroxyl radical (OH), (8) hypochlorite ion (0Cl), (9) Esterase (10)
Lysozyme (11) Cellulase and (12) Galactosidase. EE 2=#HEZL 37 C, PBS &5 (10 mM, pH = 7.4)l A
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A=
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71ek 3 1 A7 E53A . Ao/ Aen = 615n0m/665nm

i

v

£ HepG2 M Eo|A DCDHF-Bgalel ME AE THS UEMA Zolth. Hept2 MEE 24 AZHE<H thFdt 5=
o] DCDHF-Bgalo = A& 3}9t}.

% 93 HepG2 Aol DCDHF-Bgale] Al B33 omAE yehdl Aok, A2 1, 2, 6 B 12 AZHsSE 10
nMe] DCDHF-Bgalo.z A 2|slitt. BE AE: Texas-Red (F4, Ne:589/Neni610), mPlum (H 4, A 1588/

Aen:649), Hoechst (ZA | A:359/ Nen:d457) 2=AYEHF: 20 um

A BN A3E UrE}Lﬂ 1o]t}, HepG2 AEE 10 mMsﬂ ZEE O~ AXY
<]

T 118 f5 AX ASES o]83 T AE S5 SHI Aoltd. KB, A549 E HepG2 A ¥4 DCDHF-B
gal9 (a) RE &3 9 (b) EF 7%= v ZAFoltd. AEZS 10 uMe DCDHF-Bgal &2 24 A7+ FoF X &3}
STt

% 125 B-ZYHEAGAE Fitds= 2 FAEA 2 HepG2 AEQ] Western blot #4] ZAyfo|t}y, B-7Zg
EATA P32 monoclonal anti-B-ZZEAC}AZ Western blottingste] H7189it}.  a-tubuling
loading control® A}&3}it}.

13 DCDHF-Bgale] A W G-F ojv]d Aupelvy. B-AHEATAS FHL&s= HepG2 ©]F o] T Fel
= V-0l DODHF-Bgal (1 mg / kg)S Ao FAFSEQIEE. 4 A7k} 24 AJRE & vhe-20] 244l (a)2 s =
TF =4 (D) FF olvAE Maestro A W v A|A®E AREste] AT (c)= B-AZEAITOR-
HEd % ot SFeRFE A 9 dFelA Az o wid vl(background ratio)®] WA Ito|tt,

gy A7) g FAH g

oSl MEAE Al 52 Fol B wHe U FAs At Ty o AAd B B 9Ye
nrh pAdoR AYsy) 98 Aow, ¥ APl Wt olo] jste] AFEA vk AL YPA B
A4% AR AAA AEE Aol

Lo

Ay
Ag & 71713A

4-spo] == A -3-tpo] Emml=obd|sto] = (Aldrich), APk (Aldrich), OMEHRZR-q-D-ZZEQS
(Aldrich), 4% XH=E3slol=glo]= (Aldrich), ¥E2¥#2x EgH=Zulol= (Aldrich), £2x=3 (1)
(Aldrich), 4-¥X=2dddXB 2% (Aldrich), &F °oFAol= (Aldrich), EZddX 2 (Aldrich), 3-3lol=F
Al=3-mE-2-F-8k2  (Aldrich), Z&uUo]E" (Aldrich), XEg ZIEUYC]E (Aldrich), Z4F WEAL]
(Aldrich)7} A §lo] Ul AL&EUT. Z2EQ 2~ RojolE] W FFA7t at7] Biwl Aajel o3| 3y
Aok, ZE AaRvEadges A A 60S AEste] SES AAS e ol AREEAT. v
2ulE 2T (TLO)ol 93] 60 A7t A& A&t RUEH 3glrt. 2% 2 NR ~FE
Res ESI Az BA17] 2 300 2 400 MHz £3%37] (AS400, 300, Varian, US)E A3t 5319

it

Xﬁgo 1:117 =i

Ion Spec Hi

&UEO

—ﬁrlor

(334 112 ®A5 = 213= (DCDHF- Bgal) o ¥4

171 (34 2] ZAE We] mel, & dgo] [3eh4] 112 ZAEE 852 (DCDHF- Bgal, 3HEHE 6)
Hd skttt

Oll
tlo

1::01'
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6

a) NaBH;, MC/MeOH, 0 C; b) PBrs, MC, 1 h; c) KyCOs;, DMF, RT, 2 days; d) Sodium methoxide, MeOH, RT, 24
h.

(D) 35E 19 34

5 ol AEYEZH (173 mL) T2 oMMEHZR-B-D-ZFHELQ 2 (6.9g, 16mmol)7} A7|H o2 nldty g-olof 4-
sho|EFA|-3-to| ERl =L Ee| = (4.0g, 24mmol) H AFsk2 (5.6 g, 24 mmol)S HUFSHTE. V] £ 3=
S o TR oA AZoA 22 Az Tt A|H R wuksiglon, HAMES A go|EE AREEle] £S5 o

Fato] 3] AASGUT. SuE FLA F, AAE oY ofAHo|Ee] &7 T &HS AF Ho|TtR
dlo]E &9 gl o542 AlHt. F7]15S NgS0/delA AxA71ar SEAZTH o] Z(crude) BE=S 4

o2 AH 2 onAA WA mAe] FFE 19 FE5EUTHT.0g, 88% &), H NR (300 Miz, CDCly): &

2.03 (s, 3H), 2.09 (s, 3H), 2.14 (s, 3H), 2.20 (s, 3H), 4.14-4.28 (m, 3H), 5.13 (dd, 1H, J = 10.4, 3.4
Hz), 5.21 (d, 1H, J= 7.8 Hz), 5.50 (d, 1H, J = 3.7 Hz), 5.60 (dd, 1H, J = 10.7, 7.9 Hz), 7.49 (d, 1H,
J=28.6 Hz), 8.07 (dd, 1H, J=28.6, 2.1 Hz), 8.31 (d, 1H, J=2.0 Hz), 9.99 (s, 1H).

(2) SFE 29 FA

CHClo/MeOH (95:5, 200 mL) & 7] 3gE 1(2.0 g, 4.02 mmol)9] &N £F HEdlo]=gle]= (0.3 g,
8.04 mol)E FH7Felglrh. &HS ALoA 1 A7 ¢ A7|A o= wrkelglom, RkgS W4 (200 nl) = 71
A7, SlE ST, BEES " oMH ol ER FEEY. §715S 5 E AlF Skl NgS0,dell A
AxZAZAG. &wlE AAG L, FRES toddduH2z Axste] WA a9 s 25 F53UrH(1.42 g,
71% &), 'H MR (300 MHz, CDC1,): 6 2.02 (s, 3H), 2.07 (s, 3H), 2.13 (s, 3H), 2.19 (s, 3H), 4.03-4.28

(m, 3H), 4.73 (d, 2H, J = 5.56 Hz), 5.05 (d, 1H, J = 7.96), 5.10 (dd, 1H, J = 10.66, 3.32 Hz), 5.47
(d, 1H, J = 3.32 Hz), 5.55 (dd, 1H, J = 10.58, 7.88 Hz), 7.35 (d, 1H, J = 8.72 Hz), 7.52 (dd, 1H, J =
8.42, 2.39 Hz),7.81 (d, 1H, J = 1.85 Hz).

(3) 3EE 39 §A

SFE 2 (1.0 g, 2.00 mmol)S A2 7t 3 g2 2w|e (10 mL)o] £3A AT}, X
(0.2 mL)S §Nd HA7}stn, EIES Ao 147 Eot xp7]H oz muk 34,

A AT, AFES SNz A od olAHE H il (1:1)S AlEsle A A A=ZvE g9z A
Aste] &3 39 FSaktH1.0g, 88% ). ESI-MS m/z (M) caled 561.05 found 584.25 (MNa'). H NMR
(300 MHz, CDCls): & 2.00 (s, 3H), 2.06 (s, 3H), 2.11 (s, 3H), 2.17 (s, 3H). 4.08-4.27 (m, 3H), 4.46

e Ednzvie|s
gulE ABAA

oo

= |

(s, 2H), 5.07-5.12 (m, 2H), 5.46 (d, 1H, J = 2.69 Hz), 5.53 (dd, 1H, J = 10.53, 7.99 Hz), 7.33 (d, 1H,
J =8.72 Hz), 7.54 (dd, 1H, J = 8.57, 2.18 Hz), 7.82 (d, 1H, J = 2.25 Hz). 13C NMR (100 MHz, CDCl;):

20.78, 20.83, 20.88, 31.05, 61.58, 66.92, 67.94, 70.67, 71.67, 100.69, 120.00, 125.84, 133.96, 134.48,
141.14, 147.30, 169.54, 170.30, 170.37, 170.49 ppm.



[0036]

[0037]

[0039]

[0040]

[0042]

[0043]

[0045]

[0046]

[0048]

[0049]

3IHSd 10-2019-0085624

(4) 5E 49 A

7 F3o] By WH(Lord, S. J.; Conley, N. R.; Lee, H. L.; Samuel, R.; Liu, N.; Twieg, R.
J.; Moerner, W. E. J. Am. Chem. Soc. 2008, 130, 9204-9205.)c] wiz} R 1A49] & 45 A
o}.

(5) 33t= 59 §A4

33E 1 (0.32 g, 1.0 mmol), ZEME FFEUCIE (0.24 g, 1.7 mmol) 2 fHExZEoln= (13 mL)E A2
A 1AIZE b ambEgith, vggo R, 3EE 4 (0.65 g, 1.2 mol)E E2 o] gwd EEolE (6 m

RS & Hrbeklth. B EFES ARdA 29 Tt wuEith. BAES oY ofAl
HolEx F&3th. #7155 9= AlFHskal MgSo ol AxAIA Z(crude) & 585 F53HAH1.1

g, 122% 28&). ESI-MS m/z (M) caled 783.24 found 806.25 (M#Na'), 782.10 (M - H). 'H NMR (500 Miz,
CDCly): & 1.81 (s, 6H), 2.01 (s, 3H), 2.09 (s, 3H), 2.15 (s, 3H), 2.21 (s, 3H), 4.10 (m, 1H), 4.16-

4.19 (m, 1H), 4.63 (s, 2H), 4.29 (m, 1H), 5.11-5.15 (m, 2H), 5.17 (s, 2H), 5.49-5.50 (m, 1H), 5.56-
5.59 (m, 1H), 6.92-6.95 (m, 1H), 7.04 (m, 2H), 7.42 (m, 1H), 7.60-7.67 (m, 4H), 7.92 (s, 1H), 7.92 (s,

lH).BC NMR (125 MHz, CDCls): 20.58, 20.65, 20.67, 20.69, 30.95, 61.28, 66.69, 67.81, 68.49, 70.49,

71.45. 97.68, 100.66, 110.50, 111.14, 111.84, 113.00, 115.86, 116.01, 119.93, 124.17, 127.43, 128.49,
128.59, 130.39, 131.43, 131.97, 132.12, 132.56, 141.30, 147.00, 149.15, 161.99, 169.40, 170.13,
170.33, 174.21, 175.58 ppm.

(6) 3+ 6(DCDHF- Bgal)<] A

Crude 33H%E 5 (0.36 g, 0.46 mmol)E A& 7}2dkd] #HES (6 mL)o| &A1Y, WeHe 3 0.5N YEF 1
EAFO|= (0.4nL)E &Nl HIISIATH. EFES T HolA A-2olA 247 Bt Aoz wRkSITE
Yol wE X (0 HE HIstal oJ3stal MeOHZ A HEE Y. &ulE FFslol SIEA AT, A ES

(C18, 5 um, TAA 250 x 10 mm; &= A, HO, 259 B, o]%4 CHLN)E o]&ste] AHAste 3=
6(DCDHF- Bgal )< E8120H63 mg, 8.9% 8). ESI-MS m/z (M) caled 615.20 found 638.30 (MNa),
614.15 (M - H). 'H NMR (500 MHz, DMSO-ds): & 1.79 (s, 6H), 3.36-3.39 (m, 1H), 3.40-3.42 (m, 2H),

3.48-3.70 (m, 5H), 4.12-4.13 (m, 1H), 4.66-4.70 (m, 2H), 5.05 (d, 1H, J = 5 Hz), 5.21 (s, 2H), 7.11
(d, H, J=16.45Hz), 7.18 (d, 2H, J = 8.9 Hz), 7.46 (d, 1H, J = 8.7 Hz), 7.73 (m, 1H), 7.91-7.94 (M,

3H), 7.99 (M, 1H). C MMR (125 MHz, DMSO-dg): 25.68, 49.07, 54.16, 60.72, 68.45, 68.54, 70.45, 73.79,

98.16, 99.69, 101.47, 111.56, 112.48, 113.32, 113.56, 116.22, 117.65, 117.68, 124.65, 127.98, 129.53,
130.52, 132.34, 132.35, 132.37, 134.08, 140.36, 147.98, 147.99, 149.85, 162.16, 176.09, 177.72, 177.74
ppm.

W/Vis € g3 34

o (pli=7.4) Fol DODHF- Bgale] A% o1& AzaUrh. 580 molAq o718 Faaigla, BE o
2o 5 ol 7Y p-RREO s BaFad) u, ot 2 d9ou, 2 0

FF olvA3 " FTAZ E4F AT AT F AT

10% Aceje}d> (Hyclone, Thermo Scientific, Logan, UT, USA) 2 1 x 3&AA|/3HHA (Gibco, Life
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Technologies, Grand Island, NY, USA)® 7Z3lsl Ew|zAHo]Z8iA] (DMEM, Gibco, Life Technologies, NY,
USA)E REe] REAEQHE (HepG2), o HoFE (A549), 2 AT (KB) AZE wdals o A8=dd. 2 x 10
AE/Le =5 zt= 8 9 p-£8o]= (ibidi, Martinsried, Germany) W= AXZS B 5% C0,5kA,
37 CollA 24A17F Bk mjFstgit. 2 ohgel, 1, 2, 6, 12 2 24A17F Bt 10 pMSIDCDHF- Bgal & AEE A
gatgitt. AiASTAEST (PBS)E 33 MFH 2 49 SEtEFddstol= Fgdoz 1A Fo, Axsle] Alzst
= 93 NucBlue® Fixed Cell Stain Ready Probe A1k (Molecular probe, Life Technologies, OR, USA)= A}
&3to] MEE duAAEATE (counterstrain). FF oM ASE Fastr] Y3 F2H FAMEClA WA
(LSM 710, Carl Zeiss, Germany)< AF&3}3itt. AX olnjx|sleo] t]s}e], HepG2 Aol tal F& AE E49
(flow cytometry )oll 71x3% ZAA A& 0. 9 & 1 X 10’ ME F2 AEZE 12-9 v S olE9
24X 7F FoF B Bof AMFEo 10 mM ZEESAE 12A7F B¢k APdAE s Y. 2 tFoll, 10 pMe] DCDHF-
BgalE AXEo] 6A17F ot H7FsEATE. PBSE A& Fof, f% A¥E AW (Attune acoustic focusing
}\ =]

cytometer, Applied Biosystems, USA)ol 98] mAE MEES BA59 ).

B-ZFES 2 Eaas FAHH HepG2 ATAA v EHE=H FF £

HepG2 AZ Foll B-ZgtEex BEaasrs a7 Y8, p-Z2dEex Balgre #2ds 8 47
H pCMV-LacZ ®E] (Clontech Laboratories, Inc., Mountain View, CA, USA)E &2 < (transfection)<
&l AFRSFATE. AE olm X3S 93 g-d HMH Tl f% AXE BEANS 93 -9 ZYolE YR 747}
HepG2 MEE B2l 70% &84 (confluent)o] & wj7}x] wFsld ey, 2 oo, AzAFe] A Aol wel,
Lipofectamine® 3000 7]E (Invitrogen, Life Technologies, CA, USA)E AF&3}o], HepG2 A W= 1 pg9
p(MV-LacZ WMEE HAFAAAT. F2HE d HepG2 AL p-ZAFEox Rajar S sty 9%
Western blottings Al33t7] 93 PBSE A&k & whuld fa g4 AAA ZHH Y (Sigma, MO, USA)o] £
2+ RIPA lysis buffer (iNtRON Biotechnology, Korea)® 4 ¢lolA =%th. 10 % sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE)EZ &%] 3 Bradford 4% (Bio-Rad Laboratories,
Hercules, CA, USA)& AR&3te] Al &alde] & did & S48t 7 HduEFegtel= (PVWF) H
B¢l (Amersham Pharmacia Biotech, NJ, USA)o. & &Y. zet & w8 wpexr e F8 anti-B-ZEE
ATA] 2 anti-a-FE9¢ A (Santa Cruz Biotechnology, CA, USA)Z 23 & HRP- A ¥ 2 2} 3|
(Santa Cruz Biotechnology)$} &7 ®i%F kit +3%% 318 33 (ECL) A= Al9F (Amersham Pharmacia
Biotech)& ARgsle] @ild wi=%& w2 330k, pCMV-LacZ-B A FAE HepG2 AMEZE 4 pMe] DCDHF- Bgal =
12A12E &< AYet Foll, 3324 @A (LSM 710)S AbEste] 333 Alx onx& #Fsqa, & AX &

A (Attune acoustic focusing cytometer)ol] o8] % H=E I

o

NEEA EAY

3-(4,5-tfolWeE|o}E-2-2U)-2, 5-t}olHd H|EZ}ZF H=Znulo]= (MIT, Roche Diagnostics GmbH, Mannheim,
Germany) 7S AHg3she] DCDHF- Bgal ¢ AXSAE SA3ATE. 96-9 ZHE &+ 1 X 10' A1 /2] vlo]
AZEYo|EoA HepG2 MEE 12A]3F &<t a3l o). tZoll, F2 WAE AAS T M2 v wx 2
AAEG . Aoldt o] DCDHF- Bgale] H7F o, Al St el 2 vhgell, 10 nl9
MIT AleFS Z+zke] Aol H7tehgla, EdolEE 4A3F &< wids) . 7HEsE gE e HUMRE wle]gEl ¥
2utd AAA (violet formazan crystals)E &aAF L, =} = g9 (xMark™, Bio-Rad
Laboratories, Inc., Hercules, CA, USA)E A}&3}e] 570 mmoll A S48 ST}

X

nl$- 2 o]Fo] F welo A DCDHF- Bgalel AW AlZH3}

AW olnlAgE s, B-dEEes RaaL-AUAE Hept2 HMEE T olFolY vhe-x mEd FH3)
= d A}t RE BE AFEL National Institutes (U.S.) guidelines for Health % $-g 7139 %
B AT 9943 Aol uwel FAFHAC. A e HE U= FE ORI U TZEF (KBSI-
AEC1009)& #=1&tqith. 2l =Eely 3000 A ¢k (Invitrogen)S AM&sle] LacZz W& WELRE HepG2 AZE P2

_11_
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FAAFIL, 37 CTollA 29 Tt wjekatdtt. 2 v}, HepG2 A¥E 2L HAEZE (control) HepG2 AEE 3pte]
A7l 1.2 X 10° B-ZdTEL~ EIairE 65% 47 Balb/c nu/nu "F$2 (Orient Bio, Seungnam,
Gyeonggi—do, South Korea)®] 4% &2 U2 It FAAFHT. A5 7€ Foll, AU G o|nx8} Alx=H]
(Maestro, CRi Inc., Woburn, MA, USA)& AR&3te] 1.5 mg/kge] DCDHF- BgalE AWFEALS & Z4S zi=n
S22l A A FF o|u R FE 4A T D 247k ST 70% N,O/30% 0, 38 F 2.5% ofo]ASF
delos viFHE veA2 R [AA oHAE AL, Maestro 2.4 AZEo2 BA5Y. dlE T =%
o] A9l P o|u|A S 24A3F AN we A3, FEH duld (LSM 710)S T3 $2-2HAE (cryo-
sectioned) &% F7+9] F3 o|n|XstE Syt AulA o|u|XoA] F& FFo] A= oln|X] AT &
ZEo], Image]E AH&3te] 48}t

-

% 2%

2
DCDHF- Bgal 9] 34
23

ded 34 AR 2 Wl whal DCDHF- Bgal & AZ=3HQITE. WA, ASGPR-EAstE ZgEe~ 3 HAE 34
3199t} (Supporting Information, SI) [N.H. Ho, R. Weissleder, C.H. Tung, A Self-immolative Reporter for
Beta-galactosidase Sensing. ChemBioChem. 8 (2007) 560-566.). W&o 2, F 3o Huy WHs #83s)
o PFAE F43AHP. Gopalan, H.E. Katz, D.J. McGee, C. Erben, T. Zielinski, D. Bousquet, D.
Muller, J. Grazul, Y. Olsson, Star-shaped Azo-based Dipolar Chromophores: Design, Synthesis, Matrix
Compatibility, and Electro-optic Activity. J. Am. Chem. Soc. 126 (2004) 1741-1747., S.J. Lord, N.R.
Conley, H.L. Lee, R. Samuel, N. Liu, R.J. Twieg, W.E. Moerner, A Photoactivatable Push-pull
Fluorophore for Single-Molecule Imaging in Live Cells. J. Am. Chem. Soc. 130 (2008) 9204-9205.). NIR
FFA (s D] ARE 2 ASlE ¥ (35 3) 3o AENES Fa oMAHCIE Bed SjHE (39
B 5)& AAdskaL, NaOMe/MeOHE AHE3ste] opAlElo|E 2Hg317]e] @R EE Fa3k § ol wdh +4] A=
A%F WHE TR 6(DDHF- Bgal)E F5atAch A FTEES H MR, € NR, 2 ESI-NSel <3) =
MG A )

DCDHF- Bgal & et $ol, p-ZdHFEL X~ Filas S

sholth. & 20 vEbd uie} o], p-ZetEQ s~ FEdsc] o3k DODHF- Bgale] AFEQ A~ fylo] Arhso]

i)

O

AE WFe p-dEgEx BEIatE ABdor HAEL & J& Aoz 7jdEn. wEhy, ZdHEL A {4
I FFd FY Abole ZEE A= A UiidoE AHE p-AFEx Ealasd o ddE o=
A AFE A th. DCDHF- Bgal& PBS 2+ (pH 7.4, 37 C,%= 2a) 540mmell A Z3ek F =g BelY. DCDHF—

=

Bgal(20 plD)e] A &Ho)| HrlEE p-AFES S F3laire] o] F7Fsrel wah(0-50 U), 540 mmollXd &
F7F ZFAH AL 595 mell Al A FAl Hol®l METF FAHNT. AEZE S5 9N
g AgE 2~ FHo 2N FHel ol & REolojEle] FA (X 2a)dl 7]Q1g Aolvt. g, DCDHF- Bgal®]
PG ~HERS p-ATgE X BIaio] A5l —Er%ié}aiﬂr. DCDHF—ﬁgal (5 uM, & 2p)°] §F ~HEH
el wek 580 nme] 7] IFelA FF HAHES AEEOF%E 5 mmoll A g FF MEE Yehdth. ©A
Al DCDHF-Bgal (5 ul)el &l H7t¥= p-2=EL —‘ﬂréﬁii-"% ol F7hgkel weh(0-50U) 615 nmell A
WE MEs dASA BAHJT (2 2b). A, g-ZHELA F3asid] HEHEH & Y53 665
mol| A& A2 HE e PAdo] AFEIT. ©A HAE AT BAEA S HisetE vEH R
FF FAA e FHAQL A5 EHoR 8 HEH =4 P33 XA (Ratiometric fluorescent probes )7} HG
Az, A Zr=9] 665 nnét 615 moll A o] @ W&o A4 FEvE (Les/les) > 0.120]0aL, o]=
50 U] p-aetE o Walase] A7kl wah 1.260% 1079 Z7heloirh. ma, Aol b Ak g
2¢ B 2d)EA SAHAIL, o= 665 mollA Ho= AstE FFo] Bgal (50 U] H7F 20 & Fo dolAS
HojErh, o] DCDHF- Bgalell 93] o3t g-ZA=dEQ~ 33 17 % HES Yepdg,

ERF, DCDHF-pBgald}t B-ZHES A Falase] Z4ss dx ~dAEdS F8 Z<lsk3lth. DDHF- Bgal=
614.159] m/z gkel A ESI-MS A% =45 Uehllar, o= (M-H)ok thes= Aot p-ZsEes Halas

o] M7} o, 342.25 (WMK)OH M2 Az v=7} HAHAG, oleld Ak BAe w3l DODHF- Sgaldt B-
g~ Falaie] A48E et B-AdHE X 3

[
rlr
™
ruli
©
m
to
Wl
p
E
™
o
o,

mlo 1

B
lo,
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AFSFRITH(E 6). DCDHF- Bgal+= 3-10°] pHl %l WellA <bAgsiel. abxvk, DCDHF- Bgali= ©l2]3t pll W<l (3-
10) Hiell A B—Qaio* T aaet FA] *&%t‘&ﬂr. ole] g Hlﬁ—e— EEf‘& pH &atel o3 M4 §l= AEH =
7 stell el B-HEtEe s A5 44L& ek, 3=7k2, DCDHF- Bgal 2l
gk del e g *@“ﬂ I e A Ed 16%}“@ 200 Cﬂ%sﬂ hel \A, ol zHEAl, ZAAte]
AzH<Ql, FFEEZ, telE L EHE (dithiothreitol), 33} 4 2 akslie] Aol o3 @A 3
Fdel Wt i&%}ﬂﬂ &gk (= 7).

WSk, DCDHF- Bgal®] AlEZ=AS HepG2 MXEE o]83H MIT w24 o3& H7 skt (= 8). A7} DCDHF- Bgal
2 AglEa, 2423 B¢t F712 wldEE F$-, DCDHF- Bgal 7} Aol g sXo A HepG2 AlEol dhall w2 A
A4S RS BESiY. Tl ATelA vE AESE AlZEAE E23e e AIEA Sl HepG2 AIEA
7} ASGPRE wi§- HIEA7|E ez wad vk Jri(J.H. Han, Y.K. Oh, D.S. Kim, C.K. Kim, Enhanced
Hepatocyte Uptake and Liver Targeting of Methotrexate using Galactosylated Albumin as a Carrier. Int.
J. Pharm. 188 (1999) 39-47. ). S¢elnd, DCDHF- Bgal> FAF Alx=4d Qlo] 19 AHEQ X HolojElE
AHE3E] ML Al SO Jx*ﬁ}o}“ TEe 7R

HILEIRAL SEA AR AL A Cendocytosis) & ol E34o] AT H DO gal =) 34340
E: AEY FAe T2 oA o
Fe AT (1, 2, 6, 2R 10

w st 7HA %’101 610 nm 2 649 nmol

m
3
N
I
BN
=
fr
o
o
L
K

TE3, uHOk 24/\17& | Aoe o]Fol= P ME7F A549 2 KB, ASGPR 24 AIE
AN A= %WEM °‘°ki PJJ HepG2 AlEoA vt SA A} (= 3). o] A3+ DCDHF-Lgal= ] 3 Aﬂ
o §5 AEZ ASH B4 o8 ARHFJG (= 10). T, o]gd Ay 10 mM Z2FE 2] AbdAE F
o] DCDHF- Bgal (10 pM)& 8= ¥ HepG2 Al ZEZE o] &3
AE] = 4ol ASGPRe ok DCDHF- Bgale] #AZEQ X o
Qxm AAH-HTME A, @ wdladE SRA HaE AE F9lo]l uEH

S

=
DCDHF- Bgal 7k ASGPRO that 43} 58S S w2 Hdeds 7Hds omdy.

of 93] EIHATE (& 3). HepG2
= HepG2 AMIE7} dke] Zdete
thoolE e AE S ATe

e T

DCDHF- Ggal b HeHoz p-zetEes Balasd va Madny 93 B4 9 5 e ong 371
) It B3 Nes

2 2AR] S, Agol Hept2 MEolA pOV-LacZ WE 2 i@y p-2Ee s Ralirs ol gl 3
A7 22 FARAUT. &4 UET Hepz AESH HRAY p-RRECS BAELE AW P HepG2 A
E 22 1242 S DSl (4 D2 ALkIslar, oF 050 meld SHH B ARG D o 4
F AE 2AYCE BRIt dao] e whe Pol, ZohE FYL dET ATntE odd -2
o Polas-d@n Azl BAHUAT. oe Axw B3t BA (£ 12)0 oa o AYHAY. =
S, §F A BAWe] BojaeT BRe HUEH f-AtEes RHRAS AW Hept2 ATANA Zrhe ¥
F& noFYL, oo BF FF AEL oz AT ) o4 AT (£ b, 2L o). @ ARse
DCDHF- Bgale] HAFAY AXNA bl p-getmo s Ramidl os) 485l 2447, 650 mlAd Z
M HY A5 el 28 AAbshe Aol

DCDHF- Bgal 9] AW £33} 54

AR pUAELS PAES o2 ALE AL oIF0IY AL oIk DO Hralel FYFel
43 see 2ASGG. Fehavis GAFY Yol o FBPY p-APE s BAEaE A Hept2 A
8 AR Fol, BBAY f-RFEQ: PeEA DL UET Hepl2 AEE vH2o F% el wa) A
Pomn FFL 2E v o Fol4e FHNUG. E saol UEbE Hhsh o], FE T 247 B
Y4 R DO sal (1 mke)) & 600700 mel A el AL WA AL Y sl 0o
st shAshs 9leh. DODIF- Bgal 7} HepG2 F%F 4] ASGPRe] {49l A9
R (BRESS)E ol§gl wel, YrHoR o 2, %
W G A5 GASGT Maestro WA 5 A5 Sl a8 AAS B B dEw $

=

_l

],1

ZA

=

ol M 10 9 o
:Cg‘
il
o >
o
)
nZi
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xﬁ
4
>
l
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HepG2 AlEZoA AAHE, DA F%F ZZ A 650 nm WA 700 nm
=0 AL RAFAHE 13 (b), (¢), ¥ 1).

721
Exvive tumors Scaled counts/s X 108 phot/cm?/s
Background 24.1126£0.0032 125073.0000 £16.6822
Signal 0.476840.0002 2449.1600+0.8176
Background 51.3965+£0.0051 268151.0000 £26.8199
B-Gal overexpressed
Signal 1.1112£0.0002 6309.9700%1.2022
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