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Abstract

Abstract

TB is an ancient infectious disease, but the research on the pathogenic microorganism
MTB is still not full. There are more than 4000 genes in MTB, but only 40% of them
have been clearly studied, the function of the others is not clear.

We found that in MTB’s proteome, there is a special flavoprotein (dodecin), which
coded by Rv1498A gene. The protein has 70aa, and can form dodecamer, belong to
dodecin-like family. The dodecin-like family proteins are found almost in the extreme
microorganism, and the function is storing and transporting of flavins (including FMN
and FAD), which are important in redox reaction (electron transport chain, for exaple)
and some metabolic process. We confirm that Rv1498A can binding with flavin in
vitro and in vivo and the binding capacity of FMN is stronger than FAD, through the
study and analysis of mass spectrum, spectroscopy, phylogenetic analysis and ITC.
The analysis of the physical and chemical property of Rv1498A shows that Rv1498A
can tolerate 5SM NaCl (close to saturation) and 121°C high temperature. And the DSC
analysis shows that the temperature will be above 130 ‘C , when the protein is
completely degenerated.

Through the Rv1498A crystal structure elucidation and analysis, we confirm that the
protein stability in extreme conditions is related to the combined action of salt bond
network, hydrogen bond network, surface ion binding, hydrophobic hiding and is not
related to the number of surface charge. The hollow sphere dodecamer structure can
display other protein or peptide on the surface, increasing the activity of protein or
peptide through symmetrical multimerization, and can bind with drug or bioactive
compound in the interior of the hollow sphere, laying the foundations for the study of
new drug delivery system and the development of room temperature vaccine.

Through the phylogenetic analysis of dodecin-like family, we find that the function of
dodecin-like family exist two evolution direction (ortholog and paralog), begining
with the flavin-binding of halophilic archaea, along with the evolution of species. One
direction is binding flavin, the other is still undefined. There are two dodecin-like

family members together in 7 extreme microorganism, including MTB. The study on
3



Abstract

physicochemical property, protein structure and function of mtb8, which is the other
dodecin-like family protein, shows that mtb8 is salt-dependent protein, can tolerate
high salt (5M NaCl) and high temperature (high pressure sterilization for example)
and high concentration ethanol with the help of salt, especially polyvalent ion. On the
side, we confirm that mtb8 can form dodecamer under the action of salt but can not
bind flavin, through the analysis of structure prediction, phylogenetic tree, AUC and
spectroscopy of mtb8. This means that mtb8 is different from Rv1498A on the protein
function although they have the similar protein structure.

In addition, through the study on physical and chemical property of other MTB
genetically engineered antigens, we find that many antigens expressed in supernatant
or renaturating from inclusion body, can tolerate 100°C  high temperature. The result
confirms that the protein come from extreme microorganism can often tolerate
extreme environment, this will offer some elicitation to the purification of genetically
engineered antigen.

For now, the infection of MTB is very serious, one-third of the world's population is
infected with tuberculosis, and causing around 8 to 10 million new cases and almost
3million deaths each year. China is the second high tuberculosis burden country.
However, the existing diagnosis way of TB still have various defects and deficiencies,
and the serodiagnostic reagents, especially domestic reagents, need improve quality as
soon as possible.

We expressed some MTB antigens reported for serodiagnosis, and these antigens were
divided into 4 classes, to provide guidance for the screening of diagnosis antigens.
And the comprehensive property of the Anti-TB IgG kit we build is similar to

international mainstream reagent through clinical experience verified.

Key words: TB, dodecin-like family, protein structure, protein function, diagnosis
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Figure 1 Estimated number of new TB case, 2007
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