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Recombinant Aspergillus niger Glucose Oxidase Expressed
in Trichoderma reesei
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Abstract It was expected that recombinant Aspergillus niger glucose oxidase could be expressed in Trichoderma reesei with
stable activity. T. reesei CBHI promoter - CBHI ss. gene-A . niger glucose oxidase gene - T. reesec CBHI terminator - A.
nidulans gpd promoter - E . coli Hygromycin B phosphotransferase gene - A . nidulans trpC terminator - pUC19 pCBHGOD

vector was constructed in E. coli DH5a by PCR application and gene cloning methods. 7. reeset QM9414 protoplast was
transformed by T'. reesei CBHI promoter-CBHI ss. Gene- A . niger glucose oxidase gene-T'. reesei CBHI terminator- A . nidulans
gpd promoter - E. coli Hygromycin B phosphotransferase gene-A . nidulans trpC terminator linear DNA fragment CBHGOD
fragment that was made by digestion of pPCBHGOD with Kpn [ . T'. reesei mutant clone with homologous recombinant A . niger
glucose oxidase gene was selected by PCR method . Recombinant glucose oxidase was produced by mutant T'. reesei strain under
induction of wheat straw for 5 days. Recombinant glucose oxidase molecular mass was showed the same as native A . niger glucose
oxidase standard from Sigma company by Western blot analysis. Recombinant glucose oxidase activity was 25u/mL in medium.
The yield was 0.5 g/L in comparison with Sigma company glucose oxidase standard. There was no recombinant GOD degradation

during Trichoderma reesei cultivation that was showed in Western blot analysis. Trichoderma reesei has capability to be a new
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recombinant host for Aspergillus niger GOD production.

Key words Trichoderma reesei  Aspergillus niger glucose oxidase homologous recombination

Glucose Oxidase GOD.E.C. F2 5'-CACGTGATGAAAAAGCCTGAACTCACCGC
1.1.34 GACGTCTG-3’
B-D- R2 5'-CTATTCCTTTGCCCTCGGACGAGTG-3'

! F3 5'-CACGTGCCTCGTCCTGTCACAACTACC-3’
R3 5'-GGTGATGTCTGCTCAAGCG-3'

Aspergillus niger F4 5'-GCGGCCGCCACCACCACCACCACCACTAAAGC
A niger TCCGTGCGAAAGCCTG-3’
GOD R4 5'-GGGTCCTCGGCTACGTTGTCATC-3
38% 34% 12% F5 5'-CTCGAGGAATTCTCACGGTGAATGTAGG-3'
16% R5 5'-GCACGAGCTGTGGCCAAGAAG-3'
GOD F6 5'-GCAATAAGATGCGGCCGCTAGCAATGGCATTG
AAGCCAG-3'
GOD R6 5'-GTAATGAATAGCGGCCGCCCTGCATGGAAGC
43 Trichoderma reeset ATAATCTTCC-3'
T reesei . F7 5'-CACGTGCACCCTTGCACGACTGTCGG-3
1.2.2 A. nidulans A . niger
S0% CBHI ; T. reesei DNA * Hygromycin B
60%  CBHI 40g/L phosphotransferase gene PCR
F1 R1 A . nidulans C trpC
CBHI
F2 R2
B Hygromycin B HygB
F3 R3 A . nidulans 3
1 Glyceraldehyde-3-phosphate dehydrogenase
1.1 gpd F4 R4 T. reesei
Aspergillus nidulans ATCC 38163 CBHI ks RS T reesei
Aspergillus niger  ATCC 9029 CBHI CBHI F6
Trichoderma reesei OM9414 ATCC 26921 R6 A niger CBHI
Hygromycin B phosphotransferase gene CBHI -GOD -GBHI -gpd
ATCC 37647 American Type Culture ) B -trp C -pUCI9
Collection ATCC . PCR Sigma pCBHGOD !
Genosys DNA 1.2.3 DNA DH5a
McMaster pCBHGOD kpn 1 1% Agarose
MORBIX coD gel CBHI -CBHI -GOD-
Sigma GOD Rp1  CBHI -gpd -HygB -tipC
Research Diagnostics Inc.  Opti-4CN CBHGOD
BIO-RAD QIAGEN QZAEX I gel extraction kit
1.2 1.2.4 T. reeset QM9414 Penttila
1.2.1 PCR o QM9414
F1 5'-CACGTGTGATTTAATAGCTCCATGTC-3’ CBHGOD T. reesei QM9414
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glucose Smg/ml.  NH, ,SO, 15mg/ml. KH,PO, mg/mlL ZnSO,- 7H,0 0.002mg/ml CoCl, 2% Agar
0.6mg/ml. MgSO, 0.6mg/ml. CaCl, 0.005mg/mL 100pg/mL Hygromycin B 3d
FeSO,- 7H,0 0.0016mg/ml. MnSO,- H,0 0.0014

pUC19 + Sma I =+ up C terminator = trp C term-pUC19  + Eco721 — + Hygromycin B phosphotransferase gene = Hyg B Phosphotransferase-trp C term-
pUCI9 + Eco721 = + gpd promoter = gpd prom-HygB phophotransferase-trpC term-pUC19  + Eco721 — + CBHI term = CBHI term-gpd prom-HygB
phosphotransferase-trp C term-pUC19  + Not I + Klenew fragment 5'—3’ fill-in = + CBHI prom - CBHI ss. = CBHI prom - CBHI ss.- CBHI term - gpd
prom - HgyB phosphotransferase - trpC term - pUCI9  + Not | — + GOD + Not I — CBHI prom - CBHI ss.- GOD - CBHI term - gpd prom - HgyB
phosphotransferase - trpC term - pUC19 pCBHGOD

1 CBHI CBHI GOD  -CBHI ~gpd - B
-trp C -pUC19 pCBHGOD
Fig. 1 Construction of CBH I prom-CBH I ss.- GOD - CBH I term - gpd prom - Hgy B
phosphotransferase - trp C term - pUC19 pCBHGOD

1.2.5 PCR 3 PCR
DNA F5 R6 PCR CBHI DNA CBHI
promCBHI ss-GOD F6 CBHI prom-GOD GOD-
R4 PCR GOD-CHHI term F7 CBHI term PCR CBHI
R4 PCR CBHI -CBHI -CBHI term PCR DNA
CBHI prom-CBHI ss-GOD CBHI GOD T.
GOD-CBHI term PCR reeset QM9414 CBHI prom-GOD
CBHI -CBHI PCR GOD-CBHI term CBHI
-CBHI term 2
1.2.6 GOD -1 -3 2
CBHI
GOD GOD PH =5 2.4 T.reesei QM9414
5 Western blot GOD
1.2.7 Kelley 0 T. reeset
GOD -1 -3 -2
GOD T'. reeser QM9414
2 GOD 3 Western blot
2.1 DNA T. reesei GOD Sigma
pCBHGOD McMaster MOBIX GOD 80kD
pH=5 5 GOD
PCR Western bolt
pUC19 DNA 2.5 GOD
-1 5 GOD
2.2 DNA T. reesei QM9414 25u/ml, T. reesei QM9414
GOD Sigma
Kpn | CBHGOD GOD GOD
8.5kb 5 pg DNA 1 x 10°/mL T. reesei QM9414 0.5¢/L
200 pl. 3d 10~ 50
/g DNA 3
2.3 GOD GOD
3 PCR trpC 3

T. reesei QM9414 © hER AT AT e ] et/ journals. im. ac. en



2 PCR

Fig.2 PCR test for homologous recombination
and random insertion in transformants

1 14 MBI GeneRuler 1kb DNA ladder # SM0311 0.25 0.5 0.75
1 15225335456 8 10kb 2~5 primer F5 and
primer R6 PCR for transformant 1 2 3 and wildtype QM9414

positive PCR band is 4015 bp 6 ~9 primer F6 and primer R4 PCR
for transformant 1 2 3 and wildtype QM9414  positive PCR band is
2408 bp 10~ 13 primer F7 and primer R4 PCR for transformant 1
2 3 and wildtype QM9414 positive PCR band is 1512 bp .

L 2 3 4 5 f

3 10% Western blot
GOD
Fig.3 10% separate gel Western blot analysis for
recombinant A. niger GOD produced in T. reesei
under induction of wheat straw

1 T. reesei QM9414 wild type 2 Bio-Rad 161-0374 prestained protein
marker 10 15 20 25 red 37 50 75 red 100 150 250 kD
3 transformant strain 3 4 transformant strain 2 5 transformant strain
1 6 sigma A. niger GOD standard.
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