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In order to respond to changes in environmental conditions, cells must be able to
transmit the information from the cell surface to the cytoplasm

Cell Wall

CM

Cytoplasm

http://www.genetik.uni-bayreuth.de

The way of how bacteria sense and react to the extracellular environment called cell
surface signalling (CSS) employing alternative sigma factors (ECF subfamily)
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=To address these objectives Burkholderia phytofirmans (strain PsJN)
used as a suitable model organism (Sessitsch et al., 2005).

*The aims of the recent project are:
» To investigate extracytoplasmatic function (ECF) sigma factors as possible
regulation elements allowing free-living bacteria to sense the conditions
inside a plant and to adjust their metabolism to the plant environment.

»To understand the mechanisms of plant-bacteria communication

» To study how bacteria recognize the plant environmental stress plant stimuli
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As a result the sigma factor is released and directs RNA polymerases to
alternative promoter sequences upstream of its target genes



B Plant Experiment
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PCR amplification of 12 reference genes (belonging to different
functional and abundance classes) on two DNA samples from
B. phytofirmans PsJN and potato

DNA
Template Potato -C PsJN -C Potato -C __  PsIN -C PsIN  Potato -C.

Housekeeping Genes




16S rDNA-PCR amplification using DNA AITS‘F’%ESWOL%%TY'TUTE
from inoculated plant samples with B. phytofirmans PsJN

DNA
Template

' RB-Potato-PsIN Bi-Potato-PsIN PsIN-Positive Co
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- e R S —————— R D D E— -

| . . e —— R CHEE) Ccomts Y] EDUESNS) R @
| »
J

|

-

Bacterial 16-S Primer sets
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Stablishment of gqPCR systems for measuring the in situ expression
levels of B. Phytofirmans PsJN in two veriety of potato plants

M1:

M2:

M3:

MA4:

M5:

M6:

M7:

MS8:

MO:

100% Potato DNA/RNA

1% PsJN DNA/RNA

5% PsJN DNA/RNA

7% PsJN DNA/RNA

10% PsJN DNA/RNA

20% PsJN DNA/RNA

30% PsJN DNA/RNA

40% PsJN DNA/RNA

50% PsJN DNA/RNA

M10: 100% PsJN DNA/RNA

M10



Standard Curve Construction uding DNA
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Absolute quantification using B. Phytofirmans PsJN reference gene as template:

A: Different ratio of plant-endophyte DNA
B: Different ratio of plant-endophyte DNA and DNA from real expriment
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Standard Curve Construction uding cDNA
from B. Phytofirmans PsJN as template RI
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Amplification
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Absolute quantification using one housekeeping gene primer set with:

Different ratio of plant-endophyte cDNA

Amplification

cDNA Ratio ACq Value

0% PsJN [ N/A
1% PsIN [ ] 31.39
5% PsIN O 29.67
7% PsIN [ ] 29.94
10% PsIN @D 30.21
20%PsIN @B 31.27
30% PsIN @D 30.32
40% PsIN @D 29.39
50%PsIN @B 30.60
100% PsIN 0 32.59
Neg Ctrl - N/A
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Identifying the genes that are regulated by ECF sigma factors in
response to plant stimuli by overexpression of selected ECF genes
and subsequent transcriptome comparison to a not induced control.

Differential transcriptome analysis will be performed by direct high-
throughput Hlumina sequencing (lllumina RNA-seq).

Results will be verified by in vivo expression analysis of genes that
are in control of given ECF sigma factors.

The stablished qPCR system will be applied in the field experiment to
monitor and quantify the crop colonization by B. phytofirmans PsJN
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