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Aspergillus oryzae

RT-PCR A polygalacturonase
A PGA c¢DNA PGA ¢cDNA pET-28a + pET-28a + -pga pET-28a + -pga Turner DE3 plac |

pET-28a  + -pga-Tumer DE3 plac [ PGA PGA
37°C 220 r/min pET-28a  + -pga-Turmer DE3 plac | ODg, 0.8

500pmol/L isopropyl 8-D-thiogalactogalactopyranoside IPTG 15C  170r/min 24 h

70u/mL 87.5
PGA
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Abstract Pectinases are mainly used in the food industry to clarify fruit juices and wine improve oil extraction remove the
peel from the citrus fruit increase the firmness of some fruits and degum fibres. The filamentous fungus Aspergillus oryzae used
for the production of traditional fermented foods only could produce less pectinases under general conditions. So far only a few
of PGs expressed in yeast or E. coli were reported but they did not show higher activity. The ¢DNA of mature PGA  without
signal peptide was synthesized with specific primers from total RNA of Aspergillus oryzae by RT-PCR. PGA ¢DNA was ligated
into pET-28a +  expression vector creating plasmid pET-28a + -pgA. The plasmid pET-28a + -pgA was transformed into
E . coli Tummer DE3 plac I cells to express PGA heterogeneously. For improving the efficiency of PGA expression in E . coli

the conditions for expression of the PGA in E. coli were optimized. E . coli Turner DE3 plac | cells with pET-28a + -pgA
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was first cultivated at 37°C 2201/min until ODygy,,, reached about 0.8. Then cultivation broth was added with 0.5 mmol/L

IPTG and incubated at 15°C

170r/min for other 24 h for induced-expression of PGA. Our data showed that the activity of

recombinant expressed PGA could reach to 70u/mL medium which is 87.5-fold of the activity of PGA produced in culture of A .

oryzae and superior than known recombinant expression amount of PGA reported by other researchers.

Key words Aspergillus oryzae polygalacturonase Escherichia coli
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1.4 1 pmol galacturonic
Bradford G-250 acid
i
BSA 2
2.1 PGA cDNA
1.5 PGA A. oryzae 3.762 50 mL 1%
PGA 50mL 170r/min  30°C 2d
25mL 100pg/mL  lysozyme PGA 0.8u/mL
Immol/L PMSF  10mmol/L Tris-HCl pH7.5 RNA RT-PCR PGA
0°C 14000r/min c¢DNA 1008bp 336
20min A. oryzae 3.762
PGA PGA A . oryzae KBN616
PGA 0.5 mL PGA 5 1010-
50mmol/L sodium acetate pH 5.0 0.1% 1014 GACT—ACTG 1072  T—>C Fig.1
PGA 50°C 10min A.oryzae 3.762  PGA A . oryzae KBN616
0.5mL PGA 3
dinitrosalicylic acid DNS 337  Gly—=>Asp 338  Leu=Trp 358  Ser—>Pro
520nm 2 Fig.2 3 A . oryzae 3.762
PGA
RT-
PCR
AoryzaeKBNRI& 919 ... GTCTCTGATATCACCTTCGACARGGTTACCGGTACCGTTGAGAGCGACGCTACTGA
LR RN N RN AN RN R AR RN A NN RN AR
Aoryzae 3762 99 ., .GTCTCTGATATCACCTTCGACARGGTTACCGGTACCGTTGAGAGCGACGCTACTGA

-1
i

CATCTACATTCTCTCTGGATCTGGC AGC TGCACTGGACTIGACCTGETOCGGTGTTTCCAT

PR RR R e reenn e e rrereeern
Agryzagiral 975 CATCTACATTCTCTGTGGATCTGGCAGC TGCACTGACTGGACCTGGTOCGGTGTTTCCAT

AaryzagKBNGLG 9

Aoryzae KBNaIG 14033 CACTGGTGGTMGACTAGCPCCMGTGOGLGLACGTTPFTI.CTGGTGC'ITCC'I'TGTI"M
I

FELRERERER R e i e e e v e eerreennnet
Aoryzae 3762 1035 CACTGCTGGTAAGACTAGCTCCAAGTGOGAGAACGTTCLTACTGGTCCTTCCTTGTTAL

1 A.oryzae KBN616  A.oryzae 3.762  PGAs
Fig.1  Alignment of nucleotide sequences of PGAs from A . oryzae KBN616 and A . oryzae 3.762

Apryzae KBNRIG 138 v e JSTYINIDGATVYNQDDCLAINSGSHITFTNGYCDGGHGLS IGSVGGRSDNTVEDVT
PERLERR e r e e e e rrereenneel
Aoryzae 3762 1%1 « 0o o STYINIDGATVYNCDDCLAINSGSHITFTNGYCDGGHGLS IGSVGGRSDNTVEDVT

AoryzasKBNGIG 211 ISNSKVVNSQNGVRIKTVYDATGTVSNVKFEDITLSGITKYGLIVEQDYENGSPTGTPTN
NN RN NN RN RN RN RN RN RN RN AN NN RNy
Aoryzaeitel 244 ISNSKVVNSONGVRIKTVYDATGTVSNVKFEDITLSGITKYGLIVEQDYENGSPTGTPTN

Aoryzas KBNGIG 304 GIKVSDITFDKVTGTVESDATDIYILCGSGSCTGLTWSGYSITGGHTSSKCE GASC
FRrrrrrererrreneenernernreennenni TERRRRRrer e jeenny

Apryzae 3762 304 GIKVSDITFDKVTGIVESDATDIYILCGSGS SGVSITGGKTSSKCE GASC

2 A.oryzae KBN616  A.oryzae 3.762  PGAs
Fig.2  Alignment of amino acids sequences of PGAs from A . oryzae KBN616 and A . oryzae 3.762
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2.2 PGA E. coli
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OD g0m 0.8 500pmol/L TPTG
170r/min 24h  Fig.
3 15 C
OD g
0.8 IPTG
15 °C 170r/min 24h Fig. 4 IPTG
500pmol/L, OD g 0.8
500pmol/L IPTG 15 °C 170r/min
6 ~72h Fig. 5
24h PGA
PGA Ni** -nitrilotriacetate-
agrose
500pmol/L. TPTG 15 “C 170r/min
24h  50mL
25mlL
10min 1.4mmol
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5 Temperature/C

3 PGA
Fig.3 Effect of temperature on PGA expression
Cell of pET-28a  + -pgA-Turner plac I DE3 was incubated at 37°C
at 200r/min to the cell density with ODgy about 0.8. The expressions
were induced by adding IPTG to 500umol/L concentration and cell was

continuously incubated at different temperatures at 170r/min for 24h.
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Fig.4  Effect of various concentrations
of IPTG on PGA expression
Cell of pET-28a + -pgA-Tumer plac | DE3  was incubated at 37°C
at 200r/min to the cell density with ODgy about 0.8. The expressions

were induced at different concentrations of IPTG and cell was continuously

incubated at 15°C at 170r/min for 24h.
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Fig.5 Shows the time-course of PGA expressation
Cell of pET-28a  + -pgA-Tumer plac I DE3 was incubated at 37°C
at 200r/min to the cell density with ODgy about 0.8. The expressions

were induced at 0.5mmol/L IPTG and cell was continuously incubated at

15°Cat 170r/min for different times.

3

A.oryzae  PGA
PGA  A. oryzae

3.762 * PGA E. coli
PGA
PGA  E. coli

70u/mL PGA A. oryzae 0.8
u/mL 87.5 PGs
polygalacturonases A.
niger

0.120u/mL *
A . oryzae PGA
PG

© PERZERMEMHARTATIHESHIEL http://journals. im. ac. cn



Aspergillus oryzae PGA

105

Stereum purpureum

PGA  E. coli 20
3.4u/mL " Stereum
purpureum PGA  E. coli 20°C
IPTG
A. oryzae 3.762
PGA 3
A. oryzae 3.762 PGA E. coli
A.
oryzae 3.762  PGA
Blanco et al
Saccharomyces cerevisiae  PGU1 g Pichia
pastoris PG
6u/mL ® A.oryzae PGA  E. coli
1/12  A. oryzae PGA  Stereum purpureum  PGA
E. coli A.
oryzae PGA  Stereum purpureum  PGA
Saccharomyces cerevisiae PGU1
PG
" PGs
A . oryzae PGA pH 5.0
$9 A . oryzae PGA
A . oryzae PGA
A . oryzae PGA
REFERENCES

1 Fogarty WM Kelly CT. Pectic enzymes. In Microbial Enzymes
and Biotechnology Fogarty WM Ed. . London Applied Science
Publishers 1983 pp. 131 - 182.

2 Uhlig H. Processing of fruit vegetables and wine. In Enzymes in
Industry Production and Applications. New York Gerhartz W ed
VCH 1990 pp.126-128.

3 Tanner RD  Prokop A Bajpai RK. Removal of fibre from vines by

solid-state fermentation/enzymic degradation a comparison of flax

and kutzu retting. Biotechnol Adv 1993 11 635 - 643.

10

11

13

14

15

© HERFRHEDIH R TS 9RiE R

Chang TS Siddiq M Sinha NK Cash JN. Plum juice quality
affected by enzyme treatment and fining. J Food Sci 1994 59
1065 - 1069.

Baker RA Wicker L. Current and potential applications of enzyme
infusion in the food industry. Trends Food Sci Technol 1996 7
279 - 284.

Maldonado MC ~ Strasser de Saad AM Callieri DAS. Regulatory
aspects of the synthesis of polygalacturonase and pectinesterase by
1989a 9 101 - 110.
Maldonado MC  Strasser de Saad AM Callieri DAS. Catabolite

Aspergillus niger sp. Sci des Aliments

repression of the synthesis of inducible polygalacturonase and
pectinesterase by Aspergillus niger sp. Curr Microbiol 1989b 18

303 - 306.

Kitamoto N Kimura T Kito Y Ohmiya K Tsukagoshi N.
Structural features of a polygalacturonase gene cloned from
Aspergillus oryzae KBN616. FEMS Microb Lett 1993 111 37 -
42.

Kitamoto N Matsui J] Kawai Y Kato A Yoshino S Ohmiya K

Tsukagoshi N. Utilization of the TEF1-a gene TEF1 promoter for
pgaA and pgaB in
Aspergillus oryzae . Appl Microbiol Biotechnol 1998 50 85-92.
Logemann J = Schell J  Willmitzer L. Improved method for the
isolation of RNA from plant-tissues. Anal Biochem 1987 163 16
-20.

expression of polygalacturonase genes

Bradford MA. Rapid and sensitive method for the quantitation of
microgram quantities of protein utilizing the principle of protein-dye
binding. Anal Biochem 1970 72 248 —254.

Miller GL. Use of dinitrosalicylic acid reagent for determination of
reducing sugar. Anal Chem 1959 31 426 -428.

Maldonado MC ~ Strasser de Saad AM. Production of pectinesterase
and polygalacturonase by Aspergillus niger in submerged and solid
state systems. J Industrial Microbiol Biotechnol 1998 20 34 -
38.

Shimizu T Shibata H Araya T Nakatsu T Miyairi K Okuno T

Kato H. Expression  purification  and ecrystallization  of
endopolygalacturonase  from a  pathogenic  fungus  Stereum
purpureum  in  Escherichia  coli.  Protein  Expression  and

Purification 2005 44 130-135.

Blanco P Thow G  Simpson CG Villa TG  Williamson B.
Mutagenesis of key amino acids alters activity of a Saccharomyces
cerevisiae  endo-polygalacturonase expressed in  Pichia pastoris .

FEMS Microbio Lett 2002 210 187 —191.

http://journals. im. ac. cn





