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Immobilization of lipase labeled with fluorescent probe
and its stability
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Abstract: The lipase labeled with the fluorescein isothiocyanat (FITC) was immobilized on the derivatives of the polyethylene
glycol. The article discussed the effect of factors on the characters of lipase and analyzed the relationships among the activity of
lipase, conformation, and fluorescence spectrum while the activity and the fluorescence spectrum of immobilized lipase were
determined. The results demonstrated that polyethylene glycol 400-diacrylate could form appropriate network to improve the activity
of enzyme. Adding ligand induced the lipase’s catalytic conformation to increase the activity twice more than before. The active
centre of lipase could be released by the extraction of ligand thus increasing the activity. After immobilization, the stability of labeled
lipase improved greatly: immobilized lipases retained more than 70% and 60% of initial activity under conditions of 90°C and strong
acid or alkali, respectively. After immersing immobilized lipases into guanidine hydrochloride or urea for 15 days, the lipases
retained upwards of 70% activity. The fluorescence spectrum could obviously reflect the changes of the activity and conformation of
lipase. The fluorescence intensity was the minimum in the optimal pH and temperature. In the denaturing agent it declined as time

passed. These results indicated that the unfolded processes of immobilized lipases are different under different conditions.
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1.1 XEEFIRF
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AW, AH, K 365 nm; SRIERRHRL; 2k
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IKF 95% L BEVEVER T, R 20K S 58 42 1 5k}
J& , BAREE R 37°C . A3 SN 0.09 MPa 1 H.A5 T
PRART 1R, 19 2 FPARIIAGSR 5% (LP): FITC #rid
LP-200. FITC #Rict LP-400, ULk, AhnH R i [
EATRGY) CLARECAE) 1Eh 28 XTI
1.2.3 A9

WF IS TR 4F bR ic Bg i i 2R & 4, JIF T
40~60 H 5 fLAYBRER I 07 23 9 . T UE AR AL A7 IF S
G REPRL, e AR A, M
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PR 3 2 R 00 LP IS M 2 A5 A L R R AR
N Wi B G P bl EAFAE—A ST 45, IS
RN M0 55 TR T s BRI T
JZJE, MWWERER, BT W, &
PEFB A7 B B K HE A1 5 2R ER AR Sy T 3R, XK S
S O 4 HS TR SRR A
REASHHAIUX — AR 5, PRI WL I R e 1A 5
Jei I T R

F1 AEEBUKH FITC FRiCH LP E1E
Table 1  Activity of FITC labeled LP with different
polymer monomers

Lipase Non-ligand Ligand un-extracted Ligand extracted

polymer (U/g) (U/g) (U/g)
LP-200 0.63 0.21 1.75
LP-400 1.12 0.29 2.73

Fluorescence intensity (a.u.)

515 520 525 530
A (nm)

Bl 1 7[E LP 7 489 nm & T RO K KK
Fig. 1 Fluorescence spectrum of different LP in the excitation
wavelength of 489 nm.
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Fig. 2 Fluorescence spectrum of LP-200(A) and LP-400(B) in the excitation wavelength of 489 nm.

ournals.im.ac.cn

© HERFRHMEMHRITEATITKSHIER  http:/

/journals. im. ac. cn



104 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

A 50
I 90°c

;t// 50°C \\\
=\

S P
S (V)

(9%
wn

3%
W

Fluorescence intensity (a.u.)
W
3

[\
(=]
L

January 25, 2010 Vol.26 No.1
B 45
40 - 90°C
Y 2\
S 350
% 35 60°C 37°C
£ //// / \\\
2
R 50°C
: 25 //// - \\\
3
5
2
S

i N
N —

15 - — 1D F ~~
10 I 1 1 1 1 1 ] 10 1 1 1 1 1
515 520 525 530 515 520 525 530
A (nm) A (nm)
E 3 FITC Z34RiCHT LP-200 (A) #1 LP-400 (B) 7E FRELEE T YT L it

Fig. 3 Fluorescence spectrum of FITC labeled LP-200(A) and LP-400(B) at different temperature.
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Je B TR BRAR EE K, BT PR AP A
B 4 B EEEETE FIR MR Bl pH 7.4 Il 7
Al B 5k S de K, A PR AR AR A3, 2
ﬁ&fﬁﬁﬁ 5 it B X i I ) A AL AR ]
H Z&1F T HE W4 1 5%, FITC RZLHiE
%,.%%ﬁﬁrﬁﬁ fiv 5 iz il pH G, BE4SH

BHTET I, VORI, RIS
XA pH (EZAF T A5 0T PRI 1 P&l
WA AL BUR R RIS, Ak 3 R, AR

%2 FITC % #RIEAY LP-200 71 LP-400 £~ RIEE T
SRSt Ei

Table 2 Data of FITC labeled LP-200 and LP-400 at
different temperatures

Temperature (°C) 37 60 70 80 90

0.037 0.096 0.123 0.146 0.170
0.070 0.180 0.240 0.280 0.320
0.529 0.533 0.512 0.521 0.531

LP-200

0.045
0.070
0.643

0.136
0.210
0.648

0.152
0.250
0.638

0.197
0.280
0.654

0.242
0.330
0.663

LP-400

N QYN Y QY

# 3 FITC & FRIZET LP-200 #1 LP-400 A< [E] pH &
T H AL E R

Table 3 Data of FITC labeled LP-200 and LP-400 at
different pH

pH 3.2 4.7 8.7 11
! 0.147 0.088 0.112 0.206
LP-200 a 0.280 0.190 0.220 0.390
r 0.525 0.462 0.511 0.528
f 0.172 0.082 0.146 0.206
LP-400 a 0.280 0.140 0.230 0.340
r 0.615 0.586 0.635 0.605
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Fig. 4 Fluorescence spectrum of FITC labeled LP-200(A) and LP-400(B) at different pH.
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RS 2 R 2 EhRic LP 1 r (EA1 pH {HAE 145
TR B, FEDOCIREPRC R AP SR G BT
() LP ) r AH LBCHER , fRERIFEE M.
2.6 BERTMETIXRAERIC LP B9

PEYEHRIC LP 7 5 mol/L L FRAKEL 8 mol/L IR MY
ERF, BfERHRIHERS, BEE W REAL, (R
R ZEIR/N, 10 d 5SS TR . X e
JIg T it ) AR PR S BG: ,  hR I 1R U7 5 i D7 T A £ R
ISR AEHTTS 2 h SR 220G, il [ e 1k
Ja, 15d JEIEHERAE 70% L0 1, BoR T E ek
JE B R e o X HE R R A B A Poly-200 A
Poly-400, AJLLAEL: Z:3F Poly-400 [& %€ fL i1 g i
P 7V i AB PEFI AR T, FERT LR AIG PR PR Re 32
ZIWE S T Poly-200 AL, H2SFEIEHRE ),
HIGMES & 22K,

Kl 5.6 iz ig E R T 9OthRid LP 78
ER R AN R (R R 28 Yotk AR 1k, HARfb ka3
(] 36 P B A AR (], B2 I A8 A B2 K, J IR
R o (RSO0 B 1Y A8 fh e 34 5 Z hi iy TR
pH {8 PE (4 AR D 1A Gp AR B, L R 2
T8 M AR b g s AT S i 4 T i B R [ R
.

o TE VA A8 T SR VE FH T B 5 3% T R o
LA IR A AL B S 15 2 M S 8E, Wk 4. 5 R,
M LIS 78 5 mol/L FhA IKEE 8 mol/L fIRfE
A, FITC #7iCH LP-200. LP-400 f& r {H1E
0.95~1.20 Z ], #AEwHE, XRY LP 7E PR AR
P ] B4 R 5 A A X P 7 A S I Y Rl A
o, R T 5 mol/L $RERAIFN 8 mol/L MRk EL AT I
B G EAE I

F 4 FITC KAHRIEAY LP-200 F0 LP-400 7£ 5 mol/L £k
ERANE A T R AL IR 4043

Table 4 Data of FITC labeled LP-200 and LP-400 in the
5 mol/L guanidine hydrochloride

t (d) 2 4 6 8 10 15
f 0.100 0.170 0.220 0.250 0.280 0.290
LP-200 a 0.090 0.150 0.190 0.220 0.240 0.250
r 1.11 1.13 1.16 1.14 1.17 1.16
f 0.076  0.136 0.178 0.200 0.244 0.266
LP-400 a 0.080 0.140 0.180 0.210 0.240 0.250
r 0.950 0.971 0.989 0.952 1.02 1.06
5 FITC HHRIZAT LP-200 1 LP-400 7£ 8 mol/L i
1EA TR TR SR

Table S Data of FITC labeled LP-200 and LP-400 in the
8 mol/L urea

t(d) 2 4 6 8 10 15
f0.132 0.181 0.243 0.261 0.292 0.302
LP-200 a 0.120 0.160 0.210 0.230 0.250 0.260
r 1.08 1.12 1.14 1.13 1.16 1.15
f 0.097 0.152 0.217 0.250 0.261 0.272
LP-400 a 0.100 0.150 0.190 0.240 0.260 0.280
r 0.970 1.01 1.14 1.04 1.01  0.971
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Fig. 5 Effect of 5 mol/L guanidine hydrochloride on the fluorescence spectrum of FITC labeled LP-200(A) and LP-400(B).
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Fig. 6 Effect of 8 mol/L urea on the fluorescence spectrum of FITC labeled LP-200(A) and LP-400(B).
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