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Rhizosphere isolates experiments
What is the prevalence and diversity of QS and exoenzyme
producers in the rhizosphere?

Large plugs of annual grassland plants and soil were collected to 10 cm depth
into pots and moved to the greenhouse for sampling. Serial dilutions of soil were
plated to nonspecific defined and undefined media. Bacteria were isolated by
repeated streaking of single colonies, then tested.
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A.tumefaciens  C.violaceum
chitin overlays pAHL-bgal assay QS signal assay

pasteurization ~ exoenzyme
10min 80C

screen _count %

round 1 - pasteurization o select for non-sporulators
- .. subjected to screen
347 651 . that succumbed tothe

Tound 2 - exo-enzyme acivites by plate &/or spectrofiuorometer
47 -

87 251 ...exo-protease by plate assay
14 40 ..exo-chilinase by plate assay

63 182 ...exo-chitinase by spectrofiuor of QS+
136 392 . either exo-enzyme activity

round 3 - QS signal of exoenzyme producers
128 -

22 172 . AHLsignal by QS overlay (b-gal activity)
9 7.0 ... AHL signal by C. voilaceum assays
28 219 .. anyAHLsignal

Tound 4 - genotype signal & exoenzyme producers.
28 -

14 500 .. different 165 rRNA sequence types

QS-signal producers are
well-represented among
bacterial isolates

A summary of all isolates is shown in the table
above. Each round of screens includes a subset
of the previous round of screens.
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Bacterial isolates are diverse
phylogenetically and phenotypically

Conclusions & Discussion

Microbial exoenzyme activity and QS signal are
increased in the rhizosphere compared to bulk soil.

This activity is increased per gram soil and per cell, indicating that it is this
increased enzyme activity that is responsible for converting high molecular weight
organic N to more labile N, the rate limiting step in N mineralization.

The phylogenetic tree of all exoenzyme producers (left) shows that

the signal-producers (shaded colored boxes) are all alpha-, beta-

and gamma-proteobacteria.

Microbial community composition does not change

dramatically with the root compared to bulk soil.
Repeated tests of community composition reveal little overall change in
community composition.The most sensitive method, 165 rRNA microbial

community microarry, indicated that there is change in a few OTUs. This suggests
that a small subset of the community is responsible for large changes in activity.

The table (below) is closer look at the phenotypic variation
inallisolates that were identified by 165 rDNA sequence as
uncultured Burkholderia sp.AKIW931. The isolates fall into
roughly five phenotypic groups. Isolates with a single nucleotide
change in 16S sequence fall into different phenotypic groups,
though the majority were the same.

Exoenzyme activity and quorum sensing is common

among cultured rhizosphere isolates.

Many species of bacteria have been shown to have their extracellular enzymes
under the control of quorum sensing, but this has been largely studied in the
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