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catabolite repression (CCR), a general mechanism that prevents thelr"svnfhem in the presence afa || DRI
prefemed carbon source such as gluoose CREI causes the repression ofﬁanscnptmn ofce]l‘ulasef R R R R
and xylanase encoding genes. This study dembes the‘ isolation and cloning of a partial sequenceof
ghucose repressor crg/ gene from Trmﬁudemm mmE—SE The fungus was grown in Vogel's . I URRNRY
medim at 28°C, and pH 3.5 wath gluc:oge as“a carbon source. Genomic DNA was subjected to the
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polymerase chain reaction (PCR) for amvhﬁcahan of wrel gene by uzing degenerate primers. The
product was punfied through aga“r&se gellelectmphomms and ligated into pTZ37R,/T vector.

The higation nuxture was then tmnsfmmed mtn E. coli DH10B and spread on the LB agar plate
confaming ampicillim. Clone analyms by PCR was ‘done to confirm the positive transformants.
- These results will help study the regulahan of cellu!ase and xylanase pene expreszion In the ﬁmgus-‘ |
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Trichoderma rgesgi, carbdn source regulation of cellulase and hemicellnlase gene e
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regsel 3und gene mediated by Crel has been mvestigated (g;ﬁmﬁ: et al., 1994, “et:v

al, 1996). Similadly glucose repression of cbhl expression by Crel has also been LR
reported ([lmen ef al, 1996). * ‘ AR AN A

The present report describes the isolation of the Meqmvalent, cre! gene (partial
sequence) of Trichoderma mgmand 1ts clonmg i E calz..
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[ISOLATION AND CLONING OF CRE{ GENE FROM TRICHODERMA HARZIANUM 413

The reaction mixture for PCR contained 50 ng of T irzignum DNA as template, 0.2
mM dNTPs (each)) MgCl (1-4 mM), 5.02 uM primer 1 and 6.05 uM primer 2, 1.25
units/50 @l of Tag DNA polymerase (Fermentas). Temperature program was as: four
cycles of repeated denaturation at 96°C for 1 min., annealing at 37°C for 30 seconds;
polymerization at 72°C, followed by 25 cycles of repeated denaturation at 96°C for 1
min_, annealing at 55°C for 1 min. atd polymerization at 72°C for 1 min.

Ligation and transformation of the gene into plasmid: The PCR amplified cre/ partial
gene sequence was ligated into the pTZSTR/T plasmid with the help of DNA ligase by
using Ins T/A Clone™ PCR product cloning kit The ligated products were transformed
into K. coli competent cells. Colonies from successful transformations were picked up
and grown ‘

Clone Analysis by PCR: From the LB-ampicillin agar plate, single colony with
transformed recombinant vector was picked and resuspended in 30 pL of the PCR
mixture. The reaction mixture was incubated for 5 min., at 94°C to lyse the cells and
mactivate nucleases. Amplification of 30 cycles through PCR with conditions as
described above was performed and PCR products were visualized by agarose gel
electrophoresis.

Results and Discussion

Effect of glacose on induction of cellulases and hemicellulases in T harzamu: In
fungi, the production of cellulolytic and hemi-cellulolytic enzymes is subject to

transcriptional regulation by available carbon source. The xylanase and cellulase genes

are repressed in the presence of glucose. We have prevmusl) reported that xylanase from
I harziguum. is expressed during growth on xylag but ‘when gmwn on glucose no

xylanase activity was detected (Ahmed ef al, 2007} L:kgmsg mdoglucanase was I ! |

induced by CMC but repressed by glncose (Qurmt ul—Am et al 2003) L

| ‘ ’
'|‘|' | l |]‘ ‘l".

Amplification of crel partial gene sequence: DNA was 1solaied fmm the ﬁmgus grewn AR AR
in Vogel’s medium for 5 days at 28°C with shaking at 120 rpm.. Thls is m a_grement W!th RN

earlier work done where it was found that the optimal growth 'condmotns of T. kg

in Vogel's medium were at 28°C, pH 5.5 and shaking at 120 rpm (Ali et al, 2003). DNA
was isolated from the fungus after Al-Samarrai & Schmid, (2000) (th 'l)p Genamm PR

DNAwas treated with RINases to remove RINA contammatnon. LY 'lll' PR

|

Knowledge concerning the DNA binding repressor of ﬁlamemtous' ﬁmgx 15 hnﬁ:ted m I

few-1solated factors including the glucose repressor crelicreA from vamous. flmgl
(Drysdale ef al., 1993, Strauss ef al., 1995, Takashima ef al., 1998; Mei al., 1999‘)
In order to investigate the mechanism of CCR in the mdustna.ﬂy zmportant ﬁmgus T

harzigmn, degenerate PCR primers were designed to amplify crel gene. Seveml tnes
were made with different MgClz and primers concentrations. Intense band of GM g%

was found when 2 mM MgCl concentration and 0.5 yM primer concentration was used
(Fig. 2). The concentration of PCR purified fragment was determined by performing dot

test according to Ausubel ef /., (1998). The amplified DNA was recovered from agamse
gel with the help of DNA extraction kit from Fermentas.
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Clonmg and mnsfnrmatmn. The amphﬁed product was hgated mto lp'IZj W |

l %3 : PLas 3 v , GI'M ¥ ‘, ‘. ‘, LI (Il I | | ";' i .|
and transformed into E. cm‘z DH IOB stram. Calomes from succevsfnl amphf '.' on. wg[g: LR MR RN

| , - picked up and prown. The recombinant plasmids were selected on LBI pgax ampjmilm' W " NIRRT
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Fig. 3. Clone analymiz by PCR

- PCR was used for direct analysis of the positive transformants, using 1% agarose gel. Amplification was achieved

A

coli cells. These rezults suggest that ~400 bp fmgment of the crel pam.al gene sequence

-Conchusiom. - -0 tt e e EEPPERRRE AR RN TRR LA AL RAL '

only m cells contaimng plasmmids with ga] gene. No amphification was observed i the absence of either primers or
E coli cells. Lane 1 shows marker (M), 1 kb ladder. Lane 2 and 3 show amplification at 0.5 yA{and 1 g primer

concentration (P), respectively. Lane 4 shows no E. coli cells, while lane 5 shows abzence of primers (P).

Clone analysis: PCR was used for direct analysis of the positive transformants. Four
samples (S1 to S4) were prepared. S1 with 0.5 yM of each primer concentration, S2 with
1 u) of each primer concentration, 83 with 0.5 y}f of each primer concentration but no
K. coli cells and S4 with E. coli cells but no primers. PCR results with 1% agarose gel
revealed that successful amplification with 0.5 yi{ and 1 y)f of each primer caﬁ:entraﬁon
was achieved but no amplification was observed in the absence of either primers or £.

was successﬁzlly cloned in E coli.

- Succezsful amphﬁmMm of crel paxﬁal gme seqlmoe was achteved ﬁ'om T' A
- hazzigzum. The amplified product was cloned into E. coli. This study w:]lhelptostudyihe' iy

 role ofcrelgglgundetCCRofcelhﬂase andhm;ggjlq]g;ggenes mthe fungqs mfutnre.
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