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Introduction

The metabolism of nitrogen in bacteria is controlled by a set of

proteins that form a system called Ntr. This system is capable of sensing

the quality and quantity of environmental nitrogen and modulating

bacterial metabolism to adjust to these conditions [1].

We want to better understand the regulatory function by

determining the network interactions of the PII GlnB protein from the

bacterium Herbaspirillum seropedicae. The characterization of the

interaction network can contribute to the development of a multitude

of biotechnological applications. In the present work, the objective was

to determine the interatome of the GlnB protein bound to the allosteric

effectors ATP and 2-OG.

Materials and methods
An affinity chromatography was performed between an extract

of soluble proteins from Herbaspirillum seropedicae and the GlnB

protein immobilized on a column in the presence of ATP/2-OG,

followed by elution with ADP. The eluted proteins were submitted

to an SDS-PAGE gel 14% to confirm the elution. After confirmation,

the fractions containing proteins of interest were precipitated with

acetone and subjected to protein digestion by trypsin. The

generated peptides were injected into the nano ACQUITY mass

spectrometer (Waters) and the result analyzed in the Protein Lynx

Globas Server v.25.2 program (PLGS).

1- Afinity cromatography with GlnB

2 – Protein digestion with trypsin

Fig. 1. Affinity chromatography gel with PII in the presence of ATP/2-OG and
elution with ADP.

Results
After the purification of the GlnB protein and its affinity

chromatography with the proteins of Herbaspirillum seropedicae, its

results were seen through SDS-PAGE (Fig 1).

The result obtained by mass spectrometry was analyzed using the

Protein link program, which identified 206 proteins, belonging to

several metabolic pathways, as shown in figure 2. This result

reinforces the hypothesis proposed in this work, that the PII protein

acts as a central regulator in the metabolism of H. seropedicae

bacteria.

Fig. 2 Protein metabolic pathways identified after digestion and
analysis by mass spectrometry.

Among the proteins found, two drew our attention: Aspartate

aminotransferase and Acetyl-CoA Carboxylase. The enzyme Acetyl-

CoA Carboxylase was already found in previous interatomes and

interaction and regulation by PII was shown in vitro [2], therefore,

we used this protein as a positive control of the interatoma.

Aspartate aminotrasferase was shown to be interesting for its

reaction extremely similar to the reaction of the enzyme Glutamine

synthetase (GS), which is indirectly regulated by GlnB.
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Fig. 3. A. Reaction catalyzed by the enzyme Aspartate aminotransferase.

B. Reaction catalyzed by the enzyme Glutamine Synthetase.
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The SDS-PAGE indicated the presence of proteins that stopped

interacting with PII in the presence of ADP in fractions 1 to 10. These

eluted proteins were concentrate by acetone precipitation. The

proteins were then resuspended, digested with trypsin, and

prepared for mass spectrometry.

As the AspC gene showed potential for our work, it was amplified using 

PCR. The gene has 1230 bp and we can see its amplification in figure 4A.
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Fig 4. A. PCR reaction for amplification of the AspC gene from H.
seropedicae. 1% agarose gel showing PCR product amplified from 1230 bp
at temperatures of 57, 60, 62, 65, 67, 70 and 72°C with the pair of
restriction site containing primers for cloning. B. Cloning of the AspC gene
in the pETM-11 expression vector, confirmed by restriction with the
enzymes NdeI and HindIII.

In figure 4B, we see the confirmation of cloning in the AspC gene in the 

expression vector pETM-11 where the protein will be overexpressed and 

purified, and then the interaction with the PII protein of H. seropedicae will 

be verified in vitro.

Abstract
The nitrogen metabolism of the bacteria Herbaspirullum

seropedicae is regulated by the Ntr system. The PII protein belongs

to this system, and has the important function of sensing nitrogen

levels. However, recent evidence indicates that this protein could

have a broader role, acting as a central regulator of the metabolism

of this bacteria. In this work, we found 200 proteins that interact

with PII in the presence of allosteric effectors from several

metabolic pathways. The AspC protein was found in the interatoma,

and was selected due to the similarity of its reaction with the

reaction of the enzyme Glutamine synthase, which also belongs to

the Ntr system. AspC was amplified and cloned into an expression

vector in order to verify interaction with PII in vitro.

Conclusion

In the course of this work, more than 200 proteins from the H.
seropedicae organism were identified, including important enzymes in
the metabolism of nitrogen, carbon and in the synthesis of amino acids.
The regulatory role of PII proteins in these pathways has been
discovered, and their role as a central metabolic regulator has been
proven.


