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20 3
1
1.1
Trichoderma reesei QM9414 ATCC 26921
pAJ401-xdhl pAJ401
cDNA 6
pAJ401-xr  pAJ401-tal pAJ401
2 VTT
pAJ401 cDNA EcoRI  Xhol
1.2
250ml 50mL 10’
200r min 28C 72~87h
RNA TMM KH,PO, 15g
NH,; ,S0, 5g FeSO, 7H,O 5mg MnSOs H,O 1.6mg ZnSO; H,O 1.4mg CoCly 6H,O
3.7mg MgSO, 0.6g CaCl, 0.6g pH4.8 4
4 2-O-B-glucopyranosyl
1 solka flock
cellulose 1 lenzin xylan
HPLC
62 72h Immol L
72h
60g L
50g L 40g L 30g L Solca floc cellu-
lose lenzin Xylan 30g L
72h 4mL 25%
2% 75h HPLC
2% 72h
HPLC 0.1% RNA
RNA GF B Whatman
-70C
1.3
EcoRI  Xhol cDNA
pAJ401-xr pAJ401-xdhl  pAJ401-tal
Gel Extraction Kit QIAGEN DNA ¥p

Bichringer Manuheim Biochemica
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1.4 RNA Northern
Chirgwin T. reesei QM9414
RNA RNA RNA Spg
Maniatis RNA 10mmol L
PH7.0 1% BRL RNA
RNA 17 ~197 207
15mg ml 10mmol L
15min 10mmol L
20  SSC RNA Hybond N
Amersham 50% -1% -1% SDS-1mol L Na-
Cl-125g DNA ml 10%cpm ml XR  XDH
mRNA 3
RNA
xr  tal
xr tal
xdh 42°C 42°C 5X SSPE 15min
1 X SSPE-0.1% SDS 2X15min 0.1 SSPE-0.1% SDS 2 X 15min
XAR-5X -70C
2.1 20
20
1
2.2 mRNA
20 QM9414 RNA 1.25 1.3
1.2kb ar adh  tal Northern
RNA RNA
mRNA 1.3 1.35 1.25kb
2.3 Xr
20 mRNA Northern
1
1 20
Sigma Sigma
ar ar

© RERIFRME DM RFATIBSHEES http://journals. im. ac. cn



506 39

1 QM9414
Table 1 The beginning and ultimate concentrations of carbon source in minimal mediums supplemented with

different carbon source on which T'. reesei QM9414 cultivations were grown

L L
Carbon Sources Beginning concentration Ultimate concentration
Solka flock cellulose 30g 12g
Glu repress 60g 21~27¢g
Glu derepress 20g <0.1g
Glu Sophorose 60g 0.685g 21~27g 1.06g
Glu Mannobiose 60g 0.685g 21~27g 1.12¢g
Glu Xylobiose 60g 0.565g 21~27g 0.95g
Sorbitol 40g 14~16g
Sorb Sophrose 40g 0.685g 14~16g 0.78¢g
Sorb Mannobiose 40g 0.685¢g 14~16g 1.12g
Sorb xylobiose 40g 0.565¢g 14~16g 0.338g
Sorb Cellubiose 40g 0.685g 14~16g 1.09g
Cellubiose 30g 3.8¢
Gly Mannobiose 50g 0.685g 28~29g 1.09¢g
Gly Xylobiose 50g 0.565g 28~29g 0.169g
Mannose 60g 33g
Xylose 60g 45g
Xylitol 60g 42g
Arobinose 60g 47g
Arabitol 60g 45g
Lenzin xylan 30g 12g
62 72h Immol L

75h
Note According to the original volume Immol of corresponding disaccharificate was added at 62h and 72h two times into

every medium in which the mixed carbon sources were used. The mycelium were harvested at 75h.

2.4 xdh

xr

xdh xdh

2.5 TAL

2.6 xr  xdh

910 XR XDH

ar  xdh . , . . ‘
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Fig.1 The results of a series of northern hybridization analysis

Lanes A B C were Northern hybridization probing with xr xdh and tal fragment separately

1 Solka flock cellulose 2 Glucose repression 3 Glucose derepression 4 Glu Sophorose
5 Glu Mannobiose 6 Glu Xylobiose 7 Sorbitol 8 Sorb Mannobiose
9 Sorb Xylobiose 10 Sorb Cellubiose 11 Cellubiose 12 Gly Mannobiose
13 Gly Xylobiose 14 Mannose 15 Xylose 16 Xylitol
17 Arabinose 18 Arabitol 19 Lenzin xylan 20 Sorb Sorphrose.
2.7
xr  xdh
2mmol L xr
xdh
xr  adh
2
xr  xdh
I CBHI 12

13 14

© PEREREME DN RFATIESMIEE http://journals. im. ac. cn



508 39

2.8 xr xdh
xr  xdh
xr
xdh
xdh
2.9 Northern
Northern

Northern 20

VTTMerja Penttila
18

mRNA RNA
RNA South-
ern
mRNA RNA
2mmol L

2mmol L

Skoog K Hahn-Hagerdal B. Enzyme Microb Technol 1988 10 66~ 80.
Chen W P. Proc Biochem 1980 15 30
Chian C Knight S. Nature 1960 188 79.
Kerinen S Penttild M Current Opinion in Biotechnology 1995 6 534~537.
Coughlan M. Biotechnol Genet Eng Rewo 1985 3 39~109.
Merja Penttila 1998 14 3 320~

[ NV VS I N

325.
7 Chirgwin ] M Przybyla AE MacDonald R ] et al. Biochemistry 1979 18 5294~5299.

8 Manlatis T Friitsch EF  Maniatis T. Molecular cloning N 1 aharatory Press 1082
© EF.ﬂq—ﬁmﬁf{fmﬁﬂnﬁﬁﬁﬁf‘lﬁiL\iﬁﬁﬁpﬂ http://journals. im. ac. cn



6 509

9  Begin P. Ann Rev Microbial 1990 44 19~248.

10 Purkarthofer H Steiner W. Enzyme Microb Technol 1995 17 2 114~118.

11 Merivuori H Sieglri K M Sands J A et al. Biochem Soc Trane 1985 13 411.

12 EL-Gogary S Leite A Criiveellaro O et al. Proc Natl Acad Sci USA 1989 86 6138~6141.

13 Kyu K L Ratanahanokchai K Uttapap D et al . Bioresource Technol 1994 48 2 163~167.

14 Pinaga F Fernandez Espinar M T Valles S et al. FEMS Microbial Lett 1994 115 2~3 319~324.

15 Merja P Marja I Saloheimmo A et al. Carbohydrases from Trichoderma reesei and other microorganisms. Tricel 97

Ghent-Belggium august 28~30 1997.

EXPRESSION OF XYLOSE-METABOLIC KEY GENES OF
TRICHODERMA REESEI ON VARIOUS CARBON SOURCES MEASURED
BY A SERIES OF NORTHERN HYBRIDIZATIONS

Wang Tianhong! Merja Penttild®  Gao Peiji!

' The State Key Laboratory of Microbial Technology ~Shandong University Jinan 250100
2 VTT Biotechnology and Food Research ~ Finland FIN-02044

Abstract The expression of xylose reductase XR  xylitol dehydrogenase XDH and
transaldolase TAL genes from Trichoderma reesei measured by Northern hybridization
were studied by adding different carbon sources 20 kinds including single and mixed carbon
sources separately into the basal medium on which T'. reesei QM9414 was grown. The ex-
periment results indicated that the two disaccharides sophrose and xylibiose act as a strong
inducer for the expression of xr and xdh. The lactose and arabinose were identified as inducer
also. The presence of glucose repressed the transcription of a7 and axdh. When glucose de-
pleted. xr and xdh were expressed at certain level implying that expression of xr and xdh
are controlled by the carbon catabolite repression mechanism and there existed a constitutive
base level’ s expression of xr and xdh when the catabolite repression mechanism was dere-
pressed. On the other hand transaldolase gene strongly expressed on all the carbon sources
used.

Key words  Trichoderma reesei Xylose reductase gene Xylitol dyhydrogenase gene

Northern hybridization Gene expression
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