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AR — PP FE I R AR B, ARSI i 98 4
J/2H 23 PN GG 1 3 14 5o 3 9 110 7 102 W R0 Tt v 977
BORMONEE. H AT, GGTIE It ARSI 5 725 T 14 [
TR I T RN & A cON7 RN =18\ 87 ¥ RERT S
(HPLC) " A e, fp Ay i 4% FLR €6, SRTH, T
SR (RIS ZR AR CTE = A Rk B W 0k N AR I i — 5 1)
A, TR s RO B AR 3 A R
B, BANE S T YR G I SE iy A%, AL, 26
FEor L BRI R . FES AT E R . TERY
PEGF . SEB AR IS ISR S5, AT AHERf . 4 ks
TEA AN R R GGTHIWE M. BbAkh, GGTHEFPE
PIRENE T RIS FE P REGS T /R IR 5 1E #4212 (]
Mg, SO AMRFFE AR BT s

124, O LIRS I GGTIE 1 15 JEARET AH 4k 4R
E, R RIREERERE. it E®E 2l s
B GGT AT 2 A &S W) 1) 5% 6 v K s BB T 25 B W0
fg. IR RE-AH-NE . . Bled S0k
Hl I, GGTHEAMRE Fhy- B AWt e SR RS, PREF2Ok
PRAZ, AT BRGGTIE P Mg &, B 172
R EAT BRI BE IRV 6 R BRI R L 40 A ke k
A, XHAEMIRERROEBG N AR FEEL . %8
B RN A SR, FmE T AR
14 J% 58 SR EF IIBETE 0 L 1 gkl b L i
FUR T DLEE TR, B AR il R i s e
M- IR R, TSl EA AR ES TR
BT, ReE N E BRIt NERIE, TTHT
A A R P G EAR BT B R AT, 4,
AR S 5] R BIAE AR R 1) SO TR A SR AR BRI
RSTIEAT F G H K T 150 nm),  BERSAG 2500 388 4 7 A
RSHE 5 Z M aus R, AR 4 i/ 2H 2R 1 53
W 55 Az,

YT, FRATIE R HIRT e Rk BT, B AR T
— ) HAT B K R S RS (1) b 3R R 41 A 5 S 3R (Cy-
GGT), HTGGTIEMERAI. R ) JekHE R
LA R, 1B Pl B- AN R FRIL£E 44, S 53
HISEAZ 0 R 51 NGSHAE N B TIAL 5. #R8%t Cy-GGT
BA BAIFRKENE, T 808 nmib A i 41456 6 R 55T 1)
& Cy-GGTHIBE RS £h(PBS) 2 A HH INANGGT, i
Thoy- BB K MR, 7 A i B R AR — D ORI,
BE ML 2, A e i E T B A A
KHMICy-0, %65 808 nm#%E25 A616 nm. X Ff

B R RS (21192 nm) 8 LR T 5645 B 4
TR, SOINA R T AR S GGG P (RS
5dg. Bk, REFCy-GGT A AE I 2 30 %
GGTiH A AR O RE, HREH TS 4 A zh
ViR N GGTIE M ) 27 6 R

2 SLEERA
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A NG BT FHAGRI8 o r atl, BoRs v B4, 3
REAEAAAEI. FiEN AT AN E BT 28 ekt b
B 0 R ZRA K. 2 o A WA 2 € i e M
B, FE 4 5 LA200~300 H EERE (F Stk T 4
FOVERE 2. GGTHIZH % G FI(DAPH I H T4E
TAYTREEB KRG ERAR. Hep G2. HeLa.
MCF-7HIHUVECZH il 5 W) B3 ¥ v 3845 dn BH A TR A
A ().

RHR(CH NMRAIC NMR)#E{# F Bruker
AV500 NMRAFIAVE50 NMRKZ R IR ik 1A (12 [ )il
13, FEEE T TR Z B L B(DMSO-d) B AR F
(MeOD-dy)H, VU H EEERE(TMS)E NI bR. =5 35
T £ §5 7 Bruker En Apex ultra 7.0 TFT-MSJii 4% _Fid
K, FMESE BT, 1B A M- AT IR O A
FUH 530058 40-1] W23 656 FE 1 (1 em A g i) I i
ff HHitachi F-4600%¢ 6B A% (H 4%)ill & ¢ S ik,
TR A2 5% 5 nmx5 nm, 6 RENN I E = 5 T i
1T. 4R 5GBS E Leica SPSIOHE IR A5 B
Bi iR

2.2 REFRE RS RAE

PREFCy-GGTI A S 8% T 1. Cy-CIRICy-O
(12 R R LA T A0,

221 Cy-ABEIK

#Cy-O (49.3 mg, 0.10 mmol)Fl = Zfi%(95 uL,
0.6 mmol)¥A T 10 mL T8 — & e, ¥Kin T
PR S(18.4 mg, 0.20 mmol)f] — 4L F (5 mL)VAW,
TER NS, S AR BEHIA30 mL 5
Hike, BT /KUEE3(B*20 mL), HAINaCIA R B
BUR, BHMHA T K Na,SO, TG, TR 7818 %
7 J5 8 1200~300 H AR AR Z T 70 B, DL & e
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J & c
Cy-GGT Cy-A

Bl 1 5%HCy-GGTHI& R 46
Figure 1 The synthetic route of probe Cy-GGT.

BE=50: 1 M¥Eis, A3EaaEAkCy-A (48.0 mg,
0.08 mmol), F=% 482.5%. 'H NMR (500 MHz,
DMSO-d)  (ppm) 7.60 (t, J=11.2 Hz, 4H), 7.42 (d, J
=3.9 Hz, 4H), 7.26 (m, 2H), 6.83 (d, J=17.2 Hz, 1H),
6.74 (dd, J=17.2, 10.4 Hz, 1H), 6.44 (d, J=10.5 Hz, 1H),
6.23 (d, J=14.2 Hz, 2H), 4.21 (t, J=7.1 Hz, 4H), 2.64 (s,
4H), 1.84 (s, 2H), 1.53 (s, 12H), 1.29 (t, 7.4 Hz, 6H). "
NMR (214 MHz, DMSO-d;) ¢ (ppm) 171.62, 163.80,
158.77, 142.12, 141.54, 139.79, 136.53, 131.18, 129.97,
129.11, 127.10, 125.47, 123.02, 121.34, 111.64, 100.95,
49.25, 27.82, 24.17, 20.96, 12.65. ESI-MS m/z: [M]'
Calcd. for C37H42N202+ 547.3319; Found 547.3319.

222 H4Cy-GGTHIA K

KA BE(61.5 mg, 0.20 mmol)FINaHCO; (50.4
mg, 0.60 mmol)¥& 110 mL 2% B /K, FEN,f#F FiZ
W INCy-A (49.3 mg, 0.10 mmol)f FEEVA(5 mL),
i TR 24 h RBIEE G, KRN
30 mL& &K, A &R FEA 3R (3x20 mL), 7K
FHHIIANaCIZ A, §E4 Wit h G E bk, TRE
T R AR AT A, DA e =101 B
7, 14340 A Cy-GGT (48.0 mg, 0.08 mmol), f=Z
443.5%. 'H NMR (500 MHz, MeOD-d,) & (ppm) 7.78
(d, J=14.1 Hz, 2H), 7.54 (d, J=7.4 Hz, 2H), 7.41 (t, J
=7.6 Hz, 2H), 7.28 (dd, J=14.8, 7.6 Hz, 4H), 6.20 (d, J
=14.1 Hz, 2H), 4.65 (dd, J=8.9, 4.9 Hz, 2H), 4.19 (q, J
=7.1 Hz, 4H), 3.79 (d, J=3.7 Hz, 2H), 3.63 (t, J=6.2 Hz,
1H), 3.22 (d, J=6.9 Hz, 2H), 3.01 (dd, J=13.7, 7.8 Hz,
2H), 2.90 (dd, J=14.0, 9.0 Hz, 1H), 2.70 (s, 4H),
2.60~2.52 (m, 2H), 2.16~2.11 (m, 2H), 1.97 (s, 2H),
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1.67 (d, J=2.5 Hz, 12H), 1.39 (t, J=7.2 Hz, 6H). ESI-MS
[M]" Caled. for C,HgNsOgS™ 854.4157, Found
854.4164; [M'+H]*"/2 Calcd. for C,sHg NsOgS™"
4277117, Found 427.7110.

m/z:

2.3 RO SE L T I 2

BIRECy-GGTIR Feig ai iy F b, e il Bk
5 mMIFIBER. WSO GIE AT 9 6 G i i, BGE &1
REEFIPBSZZ /17 (10 mM, pH 7.0)#%F% 2 it 3 W B, i
AN B FIGGTEH AR 7 Hr ¥ £E37°C T i & AH B (7]
Ja N em (A B tb  MEAT AR, BT e el 1)
1E25°C R AT

24 RN N 5L A

S FH 4 ik T = A DMEM . 10% i 2 IfiL 3
1% 5% 22 M1 % FE 5 R IO M R R L 55 9724 he A

CCK-8VEM R e an i #51k: FHep G4 FH T
96FLIR G FR 1R, HAFIREE(2~30 uM) ) Cy-GG T4k
HiHep G241/f81~6 h, £DPBS (Dulbecco’s phosphate-
buffered saline)Pi4 37X 5, FCCK-872: I H 41 i 7514 .

S A GG T 1t 1) 2 6 g Seie v, HCy-GGT
(3 uM)4bH Hep G241f040 min; XHHESLIG A, B4k
2111t 41 57 2 R IE SR &R (DON) - (1 mM) Fikk
#130 min, Z£DPBS¥E3K)E, FHHCYy-GGT (3 uM)ﬁL
FiHep G241/E40 min. 7ELeica SPSWOLHMIL R A&
B EA B R, A TE O KR ?Ejj
514 nm, RS K K E N600~680 nm; i1 21 AMNEIE
R KB E 700 nm, KK 1 E SH740~800 nm.

2.5 JERSEEHUE

VI T R F R R 2/ 3
VIR 44 B R o K 5 SR 58 sh A 0 BE RS B 4 F AT
5~6JE W FIMETE BABLC#R UM B 1 it 138 7 SIS 3
BIRFAEAT]. FETLH I AR A A B A A6
JAIVIS®Lumina LT Series III Perkin Elmer & 4tid1T
AR AR S, 2 KRB ORIIR 5 P Hep G2, 1%
iR K 22 AR N 8~10 mm A BEAT SR56. DGR AR aiE
I, KHREFCy-GGT (10 puL, 3 mMVER)IE S 24798 /N
BRI 0 ) bR 46, 23590 T°54 20 60+ 90 min/i5
M e Ag. 55— R/ HAHFIDON (20 uL,
100 mM /KR TRALFE30 min, 4R 5 33 5 4R 17 751 == )
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Figure 2 Absorption (a) and fluorescence (b, c¢) spectra of Cy-GGT before (blue line) and after (red line) treated with 100 mU/mL GGT for 60 min in
10 mM PBS buffer of pH 8.0. [Cy-GGT]=6 uM, 4, is 516 nm (b) or 700 nm (c) (color online).

Cy-GGT, F4eAH [FI B [H] R/ B SE R B ) 1 R g R/
R [0 38 57 7 S 575 B I Cy-G G T Ayt R s e %
N B Y 5 B I TR R AR 4K (5. 204 60+ 90 min). 41
03 O B E 506 nm, RET KK E N
616 nm; ITZLAMEIE FIFUK I E N700 nm, K4
WK% E V808 nm.

3 ZR5HNE
3.0 HERRBEA BUR HXF GGT i i v B

b GURAR 7 S e D = 2 (VS A ERe i R
TR AT A IR M e S ], @ 3 5 5 o, B- A M R i 3
b B0 5 S5 A% N %K G SHEA TG 51 AME N GG T 1) g 1)
P p, 4% T B IR A RO MERE I 5 R £ Cy-GGT
(E1). AEEIRRE RS 4 'H NMR, C
NMRF & 43 i itk % 5, AR B 51 14 i ek (]
S1~S5, MIZ& kb 7844 K.

HEEE TpH 8.0MIPBSLE MR IR ET B Y AN
P, HE2AT LA I, BREFCy-GGT I i R
BKALT766 nm (6=1.436x10° L/(mol cm), J5 H £ #
Yokl AR [ m-n* BRIT), H£T705 nmAb AT —AN B & (AR
HAE T Qb SRR ), 7E808 nmAb A I 41 4%
KR SE. Ko uMEIIRECy-GGT5 100 mU/mL
GGTTE37°C NI B 60 minj5, 766 nmf¥IWR % T 2 (4
ik, 7E485F1516 nm PRI H B AN 57 IR AL UG (9 S R
H 7 RGBS 4> F N B R RS (ICT) Bk 4t
Bk 2 fn-m* BT ™, I G A N e, X

N A RE R, Cy-GGTT-808 nmAb & S8 55, [FIHT
T-616 nm4b HHUHT 197 6IE, R R IR A 58
S6). LiR&E R E W HREHCy-GGTH] - FGGTIHIA&.

3.2 BETGGT R HLEE

REFCy-GGTIER @B % B AF H T & A 16
AR BT A R B KR, 3T 1 AT
WIH 22 R EL(BI3). N TUESZAE ML, FRATE
S B AL SN 5T (Cy-GGT/GGTIR &) 5 vl fig
FI5 = Cy-OR I I ik, RILCy-GGT/GGTIR &
TR W 1S AN e 1 5 G BT S Cy-O ) i
FeAR—F(EIST). Y34k, HR-MSEHE HiF 52 T GGTHEAL
KARVE A IR, BEPYECY-GGT/GGTHIPBSIR A ¥R
(5 i h W22 3 Cy-0  ([CayHy N,OT )43 755 T Uk
(m/z=493.3221) (IR THEAE: 493.3213) (/XIS8).

. R
IwSPPen’ LI GO
IO SARE
N\\O//N-:~ N O}'\\v
J ‘ L P N

Bl 3 #REFCy-GGTRMGGTHIE LB (45 iR 1))
Figure 3 Proposed response mechanism of Cy-GGT for GGT (color
online).
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3.3 FENGGTHM M AL

M — B A BT AR B RE I R B EREE, FExd
FERRGAFAT AL, R TR Cy-GG T e A ik
FE, BT ANAWRE ) Cy-GGTEPBS 25 /i H 1)
WSO A e . aES9(a)FTn, IREFCy-GGTHk
JETE0~6 uMYE Y 1 K, 766 nm R ' 2k 14 48 T,
Wi BA7E LR B Y0 R PR B RIS I, DA
TR T EW A, IREREIE6 uMET, 766 nm 1L
FEMmES 26, MR REFE IR R T AR R AR, PRI
eI (EIS9(b)) ] LUFE HAREH K FEAE6 uM BT B
808 nm 1) & G W 1B W 3G 5k, 4 I KT 6 uMHET,
808 nmR HTHE A BEAK, X2 T2 ekl kA REM
HEERAEH G, F, FATER6 pMCy-GGTHET
J B AL AT T

BE 5 %% T pHXT6 uM Cy-GGT5100 mU/mL
GGTHIRA MR 52, HEISI0M A H, {3k
Cy-GGTIili &, pH{E N5.0~8.5[ & 5PBSZE MM+,
Isis am/Tsos o ECIEBEIE B pHAALIR /DN, R Cy-GGTHE
ZpHiE Bl N AN R . BREF 5 GGTIF B 60 minjs, 1
pH<6. 0B PE VA R 6B/, i pH>6.51F,
PR A (Lo16 m/Tsos o) ALK, T, ¥ TpH
{EAE6.5~8.535 Bl W IR EH Cy-GG T W ] T GGTHI %Ot
iRl

BEEAEAL S B SR E ARG R. A T fRRLEE XS
GGTHMI I m, BFF 720~45C (20, 25. 30,
37. 45°C) FIGGTHEMIK AR I B, WEIST1R,
MRIREQRSCLAR) Flg mnllsos am 2B, AT HER
TGRS B AL TS MR 58, M SR 3T C I,
Iste nm/lsos omfEHIK; MRS T37°C, U145 CHY,
L6 o/ Tsos an T FERAK, RIATE SR FGGTE A 342k
T DR, SRR S MR 37 C

BIGAL T - EFCy-GG T M = 4 Cy-O I i &
). 7556 uM Cy-GGTHIPBS (10 mM, pH 8.0)%
W, IMA100 mU/mL GGT, F37°C F 4552 minill &
— YR RE, SRR TES12, IMAGGTHI, HWKE
segkth, 808 nmibH IR OGRS IIAGGT/E,
# SN [ IE K808 nm Uk i I B BRI, T-616 nm i
BB B R S, AT 3160 minf 616 nm & S 145E
Bt KAE, URAS808 nmf¥) 7 Yeom i FEAIRLE M. K Itik
60 minfE AR 10 R S5 A0 0% 5 ) 1)
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3.4 FEFXTGGTHIRINPERERTFE

TARACH M AT, % T HRECy-GGTH
GGTHIRMITERE. %%, M T Cy-GGTR s 4 b &
GGTIKEZEMAEbita%s . 4K, 10 mM PBSZE A
(pH 8.0)MGGTHKELIG i, #R%HCy-GGT#:808 nmik
(R s 9 B BT B AT, 616 nm Kb 1) o SR Wil T v, v
WIS AT, GGTH B IE 150 mU/mLEY, %56
TR AR T 218, 6161808 nmAh B¢t T I EL A,
Ts16 o/ T30s nm 5 GGTHR FEAE0~140 mU/mLYE Py £ B
T2 7 6 R (y=0.014x+0.02, ZKIER K RHRH
0.998), KIELOD=3.30/kit 515 2IRE Cy-GGTX GGT
(R B ARG T PR 790.02 mU/mL, %5 A4 41 38 1 B 3 K
GGTHREN T Iy R IR s A ) R A 2
VAZh T LU SR ARG M, a0 0 5 A9 B 1) 9% 615
5, B LU AE AT AR — o0 R 38 I H A 5 ik
j([41’42].

T REFCy-GG TN % 6B IE T GG T
AE R AR AR R 2=, it 7 GGTIE M 246, A
AMRIEZFR(DON) S — P WL 1) 75 S It i e % Bl
#1700 B S AR FR B I DON 5100 mU/mL GGTZE
37°C FH¥E30 min, F/SHMIAN6 uM Cy-GGT4RLLIF &
60 min, 2252 60HE. 115 (a) & W, B8 401 77 B2 1
K, 616 nmAb K HHIEIZRWFFAE, 808 nmAb 7% H:iZ ¥ 1Y
58, FEUAE (Lo16 -l Tsos mn) AR IR BEAIG, UEBHDON 42 T
BRI VE . A, BEAEFIHIFIR RGO, H 2L
FRIZHE G, DONKE T2 mME T 2218 (15(d)).
HRIEDONK E 53 s 1) ¢ Rl 2k, 521MGGTiR
JEN100 uM/mLES, DONFEHMMEKREIC, N
0.48 mM.

B8 J5 2% %2 7 34 Cy-GGTXF GGTHR I ) i 5 1.
WES13FR, &4 6 uM Cy-GGTHIPBSTE TR I
HARTT e AR T TP, AFE A ar il s W
TEHLERZE(100 uM Na,S. KCI. AI(NO,);. MgCl,.
CaCl,. Fe(NO;);fMZnCl,). &M (100 uM  Glu.
Gly. Phe. Leu. Arg. Lys. Try. His. CysHfIGSH)
Al—L64 4752 F(100 uM. ATP, 100 mU/mL B2 : i 2
M. DRPERERREG . FREERBE. S TEAHURNRNG . ik
g, B-WEE G, CHLEBEIREG), %5 60 min/5ill Hoak
Hei. eIt sh R, (NGGTH LLS] 4R Cy-GGT
JERE B AR, AR I LT A S IR (1%
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Bl 4 (a, b) 10 mM, pH 8.0 PBSZEMIAEWH, Cy-GGT5 AR (0~300 mU/mL) GGTYE37C T % & 60 min /& 172 661, ()
616 nm (W Zk)FM808 nm (LLLk)MI W IEIREREGGTIKE B MBS E. (d) 616F1808 nm¥e )i & LM GGTIKE
(0~150 mU/mL)AS AL HI 255 B SREFIRE J96 pM. R K 9516 nm (a)F1700 nm (b) (48 i % I€)

Figure 4 Fluorescence spectra of Cy-GGT incubated with GGT of increasing concentration from 0 to 300 mU/mL for 60 min in 10 mM PBS buffer
of pH 8.0 upon excitation at 516 nm (a) or 700 nm (b). (c) Plots of intensity at 616 nm (blue squares) and 808 nm (red dots) versus GGT concentration.
(d) Plots of Zg16 nm/Zs0s nm Of Cy-GGT against concentration of GGT from 0 to 150 mU/mL. [Cy-GGT]=6 uM (color online).

W A, TREFCY-GGTX GGT MR BAT B e i e 4
PE, EE T B4 BB N GGTH 4.

3.5 HMSEAE DA RIE A GGT IS i

IR S8 2R B HR AT Cy-GG THHA U GG T
PERI R R R RE. N T BRI TR AR
MGGTIHTER S AT 5, FEM LAV, B
JHE4(Hep G2)WBERY, HICCK-8 771 Al T #R%t
Cy-GGTHIZHfEEE. KIS1487R, 2~30 uM¥Cy-GGT
LHep G241 /55 & 1~6 hi, 4HMAFTEZ I REFEI0%
DA b, 2R BRI 4 i 2 11K

JH4RM AN GGT & i ar,  JUHAE 4 v od B2
Fik. Nk, % HHep G241t — SRR IRECy-GGT
TEVS M ) 5 SRR AG M BE . B e AR RIVRE (1.5
3. 6 uM)ICy-GGT 5Hep G241 fiiu % 5 40 minJ5,
DPBSHM 3k, T RERE. 5K I, Hep G241

Mi51.5 yMIICy-GGTIF & J5 [ nl & B4 s, 5
3 uMHICy-GGTHF & Ja 4L 28 a3k B 5. (S 15).
I, JESESEIG R 3 MBI Cy-GGT T id 4u i iy 5% %
.

1T GGT 3= ZLAZAE T 20 B BSR4 5 P Aok ¢
W, FATK Hep G24HAEH 3 uMIREHCy-GGTA T & 1)
Y A% Gt (DAPL, 300 nM)2L0% &30 min/5, F 74
IR A 0 BB 40 B 41 (R 3 Cy-O I 5% Y6 A €03 1
DAPIfIZ (K 6), AT LR A H 40 3l T 1 A 5 = 2
SR TEAN I Hp, W6 EEE RS I B A T A A,
HEmMaTUAEEHNMEEN RS LFRERES(ES
ZHM0.26, Pearson 5 HUN0.16), Ui AL (B T8 64
JRCy-OF= RN h, 33— 5 IE S 4T (7 Ol A2 il
GGTHEALCy-GGT o il = 4.

RE— 25 BAIE 40 B PN 40 €8 58 e U E GG T 54T
Cy-GGTIEM K RVER, AT %L T #)7|DONAE

929



TRMGSE: y-12 A M BT 2L LR T SOURET 1 i 5 &

6000 () Cy-GGT
—— Cy-GGT+GGT]
——0.2mM DON
5000 ——0.5mM DON
2 —— 1.0 mM DON
2 4000 |- 2.0 mM DON
g ——4.0 mM DON
8 3000f
c
3
3 2000
o
=)
“ 1000}
0 1 1 1 I 1 =
740 760 780 800 820 840 860
Wavelength (nm)
° (c)
\\
\
150\
°
\
\
£ \
g 10} \
N o
054 ~__
e
— e
0.0 1 L I L L
0 1 2 3 4
DON (mM)

(b) Cy-GGT
3200 L —— Cy-GGT+GGT
——0.2 mM DON
——0.5mM DON
2 ——1.0 mM DON
2400 | 2.0 mM DON
g ——4.0 mM DON
F
¢ 1600
Q
(5]
0
o
o
= 800
[T
0

1 1 i 0
600 640 680 720

Wavelength (nm)
100 @
. —e®
80 -
g °
g 6o} /
é [
W 40|
c
Ke]
2 20| *
£
oOre
0 1 2 3 4
DON (mM)

B 5 (a,b) 10 mM, pH 8.0 PBSZE /AR HGGTHAN IR0, 0.2. 0.5, 1.0. 2.0LL %4.0 mM) DONYE37C R E30 min/g,
JIAN6 uM Cy-GGTHESLE H 60 min/5 FIZE . (¢) Lots nm/Tsos nmPEDONI L AEALII BRI, (d) #0225 FEDONIK FE A2 AL
HOR . PREFRIE N6 uM, ORI K 9516 nm (2)F1700 nm (b) (925 FRZ 1))

Figure 5 Fluorescence spectra of Cy-GGT with 100 mU/mL GGT pretreated with different concentration of DON from 0 to 4 mM in 10 mM PBS
buffer of pH 8.0 under excitation at 516 nm (a) or 700 nm (b). GGT was incubated with DON for 30 min at 37 °C. (c) Plots of /46 nm/Z30s nm Of Cy-GGT
versus concentration of DON. (d) Inhibition efficiency of GGT versus concentration of DON. [Cy-GGT]=6 uM (color online).
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Figure 6 Fluorescent images of Hep G2 cells coincubated with Cy-
GGT (3 uM) and DAPI (300 nM) for 30 min. (a) Fluorescence emission
of blue channel for DAPI (1.: 405 nm, A, 440~460 nm); (b)
fluorescence emission of red channel for Cy-GGT (4,: 514 nm, A,:
600~680 nm); (c) the image of brightfield; (d) merged emission from
images (a) and (b); (e) merged emission from images (a), (b) and (c); (f)
intensity of ROIs across the selected Hep G2 cell. Scale bar: 20 um
(color online).
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Figure 7 Fluorescent images of Hep G2 cells. The cells were incubated with Cy-GGT (3 uM) for 40 min (a—c); the cells were pretreated with
1.0 mM DON for 30 min then incubated with Cy-GGT (3 uM) for 40 min (d—f). (a, d) Red channel; (b, ¢) NIR channel; (c, f) bright field. (g)
Fluorescent intensity of red and NIR channels. (h) Fluorescence intensity ratios of red and NIR channels. For red channel: A.: 514 nm, A.:
600—680 nm; for NIR channel: A.: 633 nm, A.,: 740-800 nm, scale bar: 20 um (color online).
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Figure 8 Real-time imaging of Hep G2 cells incubated with Cy-GGT (3 pM) for 0 to 50 min. (a) Red channel; (b) NIR channel; (c) bright field. (d)
Average intensity found in (a) and (b). (e) Intensity ratios of red and NIR channels. For red channel: 4.,: 514 nm, 4.,,: 600-680 nm; for NIR channel:
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Design and real-time biologic imaging of an NIR ratiometric
fluorescent probe for y-glutamyltransferase activity
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Abstract: y-Glutamyltranspeptidase (GGT) is considered as an important tumor marker, which is highly expressed in
many human tumor tissues. Accurate detection of its activity is helpful for the early diagnosis and treatment of related
diseases. In this work, a novel NIR ratiometric fluorescent probe (Cy-GGT) for GGT activity determination was
developed by the judicious introduction of GSH, covalently bound to cyanine dye with a restriction site for GGT
specifically. Upon the treatment with GGT in aqueous medium, by virtue of the excellent water solubility of Cy-GGT,
the emission wavelength of Cy-GGT shifted from 808 to 616 nm, giving rise to an impressive emission displacement as
far as 192 nm. The larger distance between the emission peaks can avoid the crosstalk between the two signals and
improve the accuracy of detection. Cy-GGT shows a high selectivity for GGT activity with an LOD of 0.02 mU/mL. The
ratiometric fluorescent probe was also workable for GGT activity determination and fluorescent imaging at cellular and
in vivo levels, capable of distinguishing tumor cells from normal cells effectively. Encouraged by these pleasant
performances, the application on early diagnosis and treatment of some certain cancers is expected and underway.

Keywords: y-glutamyltranspeptidase, ratiometric fluorescent probe, near-infrared, large emission shift, cyanine
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