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Preparation and application of cellulase fluorescent probe
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Abstract . Characterization of the valid adsorption between enzyme and substrate is one of the most important
strategies to understand the process of cellulase catalyzing hydrolysis reaction and reveal the mechanism of pretreatment.
In this research,cellulose exonuclease ( Cel7A) ,cellulose endonuclease (Cel5A) and glucosidase (Bgl I ) fluorescent
probes are successfully constructed. The adsorption conditions are optimized and their adsorption on cell wall are also
observed.Results show that N-terminal of Cel7A,Cel5A and Bgl I genes are connected to C-terminal of mCherry, eGFP
and eBFP fluorescent protein genes, respectively, and successfully expressed in Pichia pastoris ( X33 ). The optimal
excitation wavelengths of mCherry-Cel7A, eGFP-Cel5A and eBFP-Bgl I fluorescent probes are 573 nm, 469 nm and
385 nm,respectively and their optimal emission wavelengths are 613 nm,511 nm and 447 nm, respectively. Using filter
paper as substrate, the optimal adsorption concentrations are 0.058 U-+mL™,0.19 U-mL™" and 1.93 U-mL™",
respectively for these probes,the optimal adsorption time is 7 min,7 min and 6 min,and the optimal observation time is
<2 min,<12 s and <12 s,respectively.Fluorescent probes can bind to biomass samples,reflecting the adsorption affinity
between cellulase and substrates. This work provides technical support for biomass anti-degradation barrier, biomass
pretreatment and cellulase catalyzing hydrolysis reaction.

Key words : heterologous expression; cellulase; fluorescent probe; cell wall; enzyme adsorption
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FRAIVERZ R N VI EcoR T Not [ T4 DNA %
3 i . DNA Marker., & |4 Marker, DNA Loading
Buffer ,Protein Loading Buffer 1 EasyPure Quick Gel
Extraction Kit, ) H L 5t &AW H AR A RA A
Pme I 4 F New England Biolabs ; 5 k7 /N i 3 57 &
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YPD B FREL (1 L) BB 10 ¢, A
JHi 20 g, W% 20 g, BiflE 20 g, 115°C K 30 min,

BMGY WMARRE IR R (1 L) BRI 10 g, &
F1H 20 g, 10X YNB ( o & 3B Z( 07 ) 100 mL, 10x
Hilh 100 mL, 500 x A= H &K 2 mL; L 7K 700 mL,
1 mol/L BMREL 2% K 100 mL, 115°C K 30 min,

BMMY ARG FREE (1 L)  BERESR IO 10 ¢, 8
FI 20 g, 10X YNB 100 mL, 500 x 4= 4 & 2 mL;
1 mol/L WlREh 2% mhifk (pH6. 0) 100 mL, I EE 5 mL,
JCH 7K 800 mL,115°C K 30 min,
1.1.4 RAHRMEREH

S PE 1,

*1 s5[¥F5
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mCherry—Cel7A-F  5'-TCGAGCTCAAGCTTCGAATTCATGCACCAT-3'

mCherry—Cel7A-R  5'-GATCTAGAGTCGCGGCCGCTACTTGTACAG-3'
eGFP—Cel5SA-F 5'=AGCTCAAGCTTCGAATTCATGCACCATCAC-3’

eGFP-Cel5SA-R 5'-TCTAGAGTCGCGGCCGCTTTACTTGTACAG-3'

eBFP —BglI—F 5’'-~AGCTCAAGCTTCGAATTCATGCACCATCAC-3'
eBFP-Bgll-R 5'-TCTAGAGTCGCGGCCGCTTTACTTGTACAG-3’
5'A0X 5'-GCAAATGGCATTCTGACATCC-3"

3'A0X 5'-GACTGGTTCCAATTGACAAGC-3’
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24 h AN 1 IR B B LR B Ry 1%, I I— IR A
HHRE 8 Yk, SDS-PAGE il 2 (1 263415 00
1.2.5 4 4F 85 RARATR M 69 1AL

ARSI SPARK 22458 3 sl LA il B A S0 o2
AN SRR B, T2 H 9 R SHEIER, UE
YR 8 pm JEAYR VRV A, TN 3 WL BV, RO
B 8 min J5 /i ZEIB K v YL 2 3, FEKSE 22T,
8l I 00 U DA [i] W8 RS s ] A [] Rz B o 82 LA
RN R[] (A 5200 55 R i E 3 A F
1) =AM e MBI IR AL 451
1.2.6 4% B % LARAT 2 R B TR AL B AR 52 69 R
W R AE

PEBCOK B E R SEE P K ZE R SR AR i A

RIES . FURIBTOCRETOIBI S RN - 271 -

8 wm JERV VRIS Bt I £ 4 R 0Ot
RERIANRIAE YRR SR AE . 20 L 2 4E R D0
ARV b BRI 1 h 5 728K b 2 8
FrUI R S8 At A IR 2% AR 1 A A O 3k 3R A (R AR
BT, WO CHRET X R A A R 2 L A
()AL A [ LR AR IR R 0

2 #R5HH

2.1 BHREEM PCR iR EHRIHEHHE
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pPICZaA—Cel5A-eGFP . pPICZaA-Bgl I —eBFP )
PCR X B 4] 4 &



- 272 - FAX AL L

&t , SN EARST ; #E— 25 Not 1 Fl EcolR 1
*f pPICZaA — Cel7A — mCherry , pPICZaA — Cel5A -
eGFP .pPICZaA-Bgl | —eBFP BE4T XUHE U] , Byl g A
BRI 2 (b) ] om XU YA W 45, ka0
KNG T FHAHST
2.2 BHEFAEBEKNFERENEANES
xix

ST R PUMEY YPD S MR 0 1k 1 1 R 5
b SR EUE A R RE N 4] DNA, {57 AOX il 3/
AOX 51Wyif1T PCR %58, 25 AN 3 R, 7E 2 000~
3000 bp ZIH]A W] i 2%, 43 5 mCherry - Cel7A
i 4> FH 2 230 bp. eGFP - Cel5A il 1 4> 1 &

1 938 bp .eBFP-Bgl I #5712 2 976 bp 4T,
M 1 2 3 4 5 6

bp

3000
2000

M—DNA 73 F-i#hrifE ;1 . 2—mCherry—Cel7A ;
3 4—eGFP-Cel5A ;5 .6—eBFP-Bgl |
H 3 X33/pPICZaA—-Cel7A-mCherry |
X33/pPICZaA-Cel5A-eGFP X33/pPICZaA-
Bgl I —eBFP # PCR % &

PEREI 3 MR T8 S R85 .30°C |

250 r/min 1. 0% g, ik 8 d, W5 TRk HIEWR

4T SDS-PAGE 73 #, Z5 R W &l 4 iR, CelTA |

CelSA Fl Bgl T 435I7E 80,70 106 kDa 4k H L E&AF

IF HAE SRR, S5y BORL, B A 5ty 4 & T
191, W o 2H R R A Al B R A T
kDag123456789

80— ——— et o

(a) pPICZaA-Cel7TA-M

kDa M 1 2 3 4 5 6 7 8 9
s n———

T e g ) S - -
65_-

\ .-.‘.-—-q__

o~
‘ T —— — -
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