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Aspergillus oryzae Aspergillus niger pectin lyase
A. oryzae A. niger RT-PCR A. oryzae Pel
1 ¢cDNA  Pell ¢cDNA pET-28a + pET-28a + -pell pET-28a  + -pell Turner DE3 plac |
pET-28a  + -pell-Turner DE3 plac | 6 Pell Pell  E. coli
37°C 220 r/min pET-28a  + -pell-Turmer DE3 plac [ ODg, 0.8 500pmol/L
isopropyl (-D-thiogalactogalactop-yranoside [PTG 15°C 170r/min 60h
400u/mL.  A. oryzae 4000
1
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Abstract Pectin lyases from Aspergillus oryzae and Aspergillus niger are usually used for the production of traditional fermented
foods but these fungi produce less pectinases under natural conditions. The ¢cDNA coding mature Pell without signal peptide

was amplified from Aspergillus oryzae by RT-PCR. Pell ¢DNA was cloned into pET-28a +  expression vector then was
transformed into E. coli Turner DE3 plac I cells to express Pell with 6-His tag. For improving the efficiency of Pell
expression in E. coli the conditions of expressing the Pell in E. coli were optimized. E. coli Turner DE3 plac I cells with
pET-28a + -pell was first cultivated at 37°C 220 r/min until ODgy, reached about 0.8. Then cultivation broth was added
with 0.05 ~ 0. 1lmmol/L IPTG and continuously incubated at 15°C  at 170 r/min for 60 h for expressing of Pell. The recombinant
expressed Pell activity could reach 400u/mL medium which is 4000-fold of Pell produced naturally by A. oryzae and superior

than known recombinant amount of pectin lyases expressed in different fungi expression systems.

Key words  Aspergillus oryzae pectin nlyase 1 Escherichia coli expression
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a-d-1 4-

homogalacturonan HG
rhamnogalacturonan-1 RG [

substituted galacturonans RG [l

HG a-d-1 4-

pectin lyase pectate lyase

polygalacturonase pectin
methylesterase
rhamnogalacturonase
B-
C4-C5 3
A. niger® A. oryzae’°  Penicillium
italicum * Colletotrichum ~ gloeosporioides ’

Glomerella cingulata ®

A. niger G . Glomerella
cingulata
9 10
11
2B AL oryzae A. niger
A.
oryzae
14
A. oryzae® ° A. niger ©
Glomerella
cingulata ® A . nidulans "

3791315

40u/mL medium

A . nidulans
A pectate lyase A A. oryzae
A endo-polygalacturonase A
A. oryzae
E. coli Tummer DE3 plac [

400u/mL medium

1 pectin
lyase 1 Pell

1

1.1
A. oryzae 3.762
China General Microbiological

Culture Collection Center CGMCC S0mL 1%
P9561 Sigma 150r/min
30°C 8d’ DH5a
E. coli Turner plac | DE3
Novagen pell pMD 18-T
Vector TaKaRa pET-28a +
Novagen
1.2 pell
Logemann A. oryzae
RNA ' oligo dT 12 ~ 18 primer
cDNA NCBI A.
oryzae Pell cDNA NCBI accession
number AB029322 5'-
CATATGGGCGTTTCTGGTTC-3' Pell cDNA
61 ~77 5 Nde |
5'-GGATCCTTAGAGCTTGC-3’ Pell cDNA
1137 ~ 1146 5’
BamH [ PfuUltra™ DNA
Stratagene
Pell ¢cDNA Pell ¢cDNA

pMD 18-T Vector TaKaRa pMD 18-T-pel1

DH5a pMD 18-T-pel1-DH5a
Ndel  BamH 1
Pell cDNA pMD 18-T-pell
pET-28a + Novagen E. coli
Tumer plac I DE3 Novagen pET-28a

+ -pell-Turner plac I DE3
pET-28a  + -pell-Turner plac I DE3
LB LB
WiV 50 pg/mL 34

1%
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0.8 0.5mmol/L 170r/min 15°C 1% pectin 90% methyl-esterified pectin Czapex-Dox
60h 5000g 4°C medium 150r/min 30°C 8d
10min SmL 10mmol/L Tris-HCIl 0.lu/mL RT-PCR
pH7.0 1086bp A. oryzae Pell cDNA
-80C 6h 25ml, 100 361
pg/mL lysozyme Immol/L. PMSF 10mmol/L. Tris- A. oryzae KBN616 Pell cDNA A. oryzae Pell
HCl pH7.5 0C DNA A. oryzae
Ni** - KBN616 Pell ¢cDNA  A. oryzae Pell ¢cDNA
nitrilotriacetate-agrose No. 876 C—T No. 921 C—= T  No. 1121 T—= C
1%¢triton  Tris/HCl pH 7.0 1 86C—>T 921 C—>T
1.3 SDS- Pell 1121 T—
Pell C Pell No. 374 \Y A
SDS-PAGE 3.5% 2 A. oryzae
11.0% R-250 3.762 Pell ¢cDNA  A. oryzae KBN616 Pell cDNA
1.4
Bradford G-250 RT-PCR
7 BSA 841 GCCTTCGAGATCGGCTCCGGTGGCTACGTCCT LbbiaﬂGGGTAALbLJ. TTCCAGAACGTC
R R A AR AR AR AR AR A
781 GCCTTCGAGATCGGCTCCGGTGGCTACGTCCTLbLi AGGGTAACGCTTTCCAGAACGTC
1 . 5 Pell 901 GATGCCCCTGTTGAGTCCCCOATCAGCGGACAGCTCTTCAGCGCCCCCGATGCCACCACC
Pell 50 N N A R A R A R AR AR AR A
e mL 841  GATGCCCCTGTTGAGTCCCOTATCAGCGGACAGCTCTTCAGCGCCCCCGATGCCACCACE
25 mL IOOpg/mL 961  AACGAGCAGTGCAAGTCCGTCTTCGGCCGTGCTTGCCAGATCAACGCCTTCGGCAGCTCC
Immol/L PMSF  10mmol/L Tris-HCl pH7.5 R R A R A AR R AR AR A
901 AACGAGCAGTGCAAGTCCGTCTTCGGCCGTGCTTGCCAGATCAACGCCTTCGGCAGCTCC
0°C 14 000r/mi
. gl 1021 GEIMTCCTTCAGCCAGGCTGATACCGCCGTCATCTCTAAGTTCTCTGGCAAGARCATCGCT
20min FEEEREREE et e e et e e e e b e e e e et e e e e e e e e e e et
P 11 961 GGTTCCTTCAGCCAGGCTGATACCGCCGTCATCTCTAAGTTCTCTGGCARGAACATCGCT
e
1081 ACAGCTCACCTTGCTCAGARCATCCCCARAGTGGGTTATGGTICARCGCTGGCCAGGGCAAG
Pell 0.5mL A N A R RN RN A AR RN AR
Sommol/L SOdium acetate pH 5 0 O 1 % 1021 ACAGCTCACCTTGCTCAGAACATCCCCAAGTGGGTTAl.bl.v_ AACGCTGGCCAGGGCAAG
5 .7 1 A.oryzae KBN616 A. oryzae 3.762
Pell 40°C 10min Pell
(S
ImL 0.02mol HCl 235nm Fig. 1 Alignment of Pell ¢DNA from A. oryzae KBN616
min upper line and Pell ¢DNA from
1ol unsaturated A. oryzae 3.762 lower line
l . . .d 235 261 QGNILLHAVNNIFHNIEGHAFE IGSGGYVLAEGNAF QNVDAPVESPISGQLF SAPDATTHE
galacturonic aci nm R A R A R TR TR R A
5200M -1 Cm— 118 261 QGNTLLHAVNNYFHNIEGHAFEIGSGGYVLAEGNAFQNVDAPVESPISGQLFSAPDATTNE
1 6 321 QCKSVFGRACQINAFGSSGSFSQADTAVISKFSGKNIATAHLA QN IPKWV, AGQGKL
: IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIII:ﬂEIIIIII
1 % 321 QCKSVFGRACQINAFGSSGSFSQADTAVISKFPSGKNIATAHLA QN IPKUWV, AGQGKL
20¢ 2 A.oryzae KBN616  A.oryzae 3.762  Pell
2mm X 2mm X 2mm 2g Fig. 2 Alignment of Pell protein from A. oryzae KBN616
1mL 50mmol/L. NaAC/HAc¢ 2u upper line and Pell protein from A. oryzae 3.762 lower line
Pell pH 5.0 40°C 0.5h 2.2 Pl E. coli
5 A. oryzae pell
pectin lyase
2.1 Pell cDNA IPTG
A . oryzae 3.762 pET-28a + -pell-Tumer plac | DE3 6
A. oryzae Pell A. oryzae 3.762 (Ll#ﬂsﬁwfg%—‘!f‘rﬁimﬁfg’;ﬁqwg‘fé“ﬁg:é%ﬁPﬁllo '/ journals. im. ac. cn
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1Immol/L IPTG Pell
37°C 200r/min 6 h
Pell
Pell
170r/min 15 C 3a 0.05 ~ Pell N-terminus 6-His tag
0. 1mmol/L IPTG 3b 60h 3c Pell Ni** -NTA-agarose column
400u/mL medium Pell 39kD
400 . a 400 b 400 c
S 3 2]
£ 3004 § 300 £ 300
% 200 % 200 \ é 200
g l & l g 1
g 1004 .\\ g 1004 & g 100
5 | 5 | = ]
Otr——T——TTT T T = 0 '|'|'|'|\'\|- O+ T T T T
5 10 15 20 25 30 35 40 0.0 0.2 0.4 0.6 0.8 1.0 10 20 30 40 50 60 70 80
Temperature/ C Concentration of IPTG/(mmol/L) t/h
3 IPTG Pell

Fig. 3  Optimization of the expression of A. oryzae Pell in E. coli
Cells of pET-28a + -pell-Turner plac I DE3 were incubated at 37°C at 200r/min to the cell density with ODgy about 0.8 then placed under different

conditions for expression of Pell ~ a at different temperatures 15 ~37°C expressions were performed under the induction of 0.5mmol/L IPTG at 170r/min
for60 h b expressions were induced by different concentrations of IPTG 0.0l ~ 1.0mmol/L. at 15 °C and 170r/min for 60h ¢
performed at 15°C at 170r/min under the induction of 0.5mmol/L IPTG for different lengths of time.

expressions were

2.3 4A Aspergillus oryzae Pell
Aspergillus 4B
oryzae Pell

i e
&l
_ SaL
4 Aspergiuus oryzae Pell

Fig. 4 Assay for potato tissue maceration caused by recombinant Aspergiuus oryzae Pell
2¢ of potato tubers about 2mm X 2mm X 2mm were treated with 2u Pell in ImL reaction solution containing 50mmol/L, NaAc-HAc pH5 at 40°C for
0.5 h. Controls were treated with the same reaction solution as above except for the lack of enzymes. A test of potato tubers B control of potato tubers.
Arrow in A with shaft shows single cells macerated from tissue by PelA  Arrow in B indicates tissue cells joined closely Bar=250pm.

A. oryzae Pell
3 T Pell  E. coli Pell
A. oryzae Pell E. coli A. oryzae Pell
400u/mL medium A. oryzae Pell  E. coli E. oryzae  0.1lu/mL

colt A.
© FEMFRMEDARFTATIKSHELS http://journals. im. ac. cn
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medium no shown 4000
A. oryzae
TEF1 pell  pel2
A. oryzae KBN616 pell  pel2 A. oryzae
30 ~ 60u/mL° " A.
oryzae Pell — E. coli 6~11
A. niger N40O Pectin lyase A gene " A. niger
pyruvate kinase
30u/mL medium * A. oryzae Pell E. coli
Glomerella  cingulat ° A.
nidulans " Pectin lyase Pichia pastoris

A. oryzae Pell  E. coli

E. coli A. oryzae Pell
pET-28a  + -pell-Turner
plac I DE3 0.05mmol/L IPTG 15°C
60 h
6His-tag
6His-tag
A. oryzae Pell
pH5.0~5.5 40~50C
A. oryzae
Pell ! A.
oryzae Pell
Fig. 4 A. oryzae Pell
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