Nitrogen, glucose and chitin
interactively regulate the expression of chitinolytic enzyme encoding
genes ech30, ech42 and nagT
in Trichoderma atroviride P1 under varying growth conditions

Background

I. atroviride P1 (ATCC 74058), previously known
as T. harzianum P1, has been known as an effec-
tive biocontrol agent of several plant diseases.
One of the processes involved in mycoparasitism
is the excretion of cell wall degrading enzymes
such as chitinases, glucanases and proteases.

Due to their important role in biocontrol, chiti-
nase encoding genes have been studied in certain
circumstances. The regulation of ech42 and nagl
expression in T. atroviride P1 has been studied in
considerable detail.
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Furthermore, there is no published report de-
scribing the expression of gene ech30 under
different growth conditions. Moreover, com-
bining the quantitative real-time PCR method
and statistical analyses was a new approach
and enabled us to distinguish factors that had
significant effect on gene expression. Such in-
formation could not otherwise be obtained by
northern blot analysis or enzyme assays.

Here, we report the quantification of
expression and regulation of the

Methods

Trichoderma atroviride strain P1 was cultured on
potato dextrose agar for 10-14 days at 21°C.
Conidial spores were harvested from the PDA
plates with sterile deionized water and were in-
oculated to a final concentration of 1x 10° spores/
ml, in a 100 ml liquid synthetic medium contain-
ing the following (a) 13.6 g/l KH,POy, (b) 10 g/l
NH4NO;, (c) 0.2 g/l FeSO,4 - 7H,0, (d) 2 g/l KC],
MnSQOy4- 4H,0, 0.02 g/l ZnSO4- 7H,O and 10 g/l
sucrose. The pre-culture was carried out at 22°C
on a reciprocal shaker at 100 rpm for

According to the time scale set up for the growth
experiments, mycelia were harvested, centri-
fuged, filtered and washed as described above.
After harvest, the mycelia were frozen in liquid
nitrogen and stored at -80 °C until RNA extrac-
tion. Total RNA was isolated using Fast RNA™
Kit-Green, BIO101, according to the
manufacturer’s instructions.

Table. 1. List of media combinations used in the present study

Colloidal chitin Ammonium (mM)

Glucose (%) (dry weight/V)

ech30, ech42 and nagT
genes in T. atroviride
P1 under 12 media
combinations.
Principal com-

48h in the dark. The mycelium was
collected by centrifugation.

However, due to the different methods applied,
results were varying. Thus, we have included both
genes in the current study.

To study the impact of
chitin, carbon and
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Fig. 1. Expression of ech30 relative to the internal control T8SrRNA and ech42 72 GACGACGATTCTTGGAACGAC  TTCTTCAGCTTGAACAGCTGCT CACACAGCCGTACGCATTGTTACCGA
calibrated to the expression level of A12. X-axis: 1-12 = medium names;
A, Band C =18 h, 36 h and 72 h cultures respectively. Y-axis: expression
level on log scale, mean = standard deviation. nagl 69 CCGATCATCACAATCGGCTA  GCCCTGAACAATCTCCTTGC CCGCCTGCTGGTTCCAACTTCAAC
. Table 3. Principal component analysis factor
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Figure 3. Expression of nagl relative to the internal control 18SrRNA and
calibrated to the expression level of G12. X-axis: 1-12 = medium names;
G, Hand L =18 h, 36 h and 72 h cultures respectively. Y-axis, expression
level on log scale, mean =+ standard deviation.

Figure 2. Expression of ech42 relative to the internal control 18SrRNA
and calibrated to the expression level of D12. X-axis: 1-12 = medium
names; D, Eand F =18 h, 36 h and 72 h cultures respectively. Y-axis: ex-
pression level on log scale, mean + standard deviation.
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