The effect of osmolytes on ligand binding to dihydropteroate synthase
Ojee Sharma, Deepika Nambiar, Michael Duff, Elizabeth Howell

Department of Biochemistry, Cellular, and Molecular Biology, University of Tennessee, Knoxville, TN 37996

Abstract Protein Expression and Purification Fluorescence spectroscopy can be used
Folic Acid, or Vitamin By, is required for the synthesis onyctopericine: tO detECt PtPP Iigand binding tO DHPS

pyrophosphate

of amino acids and nucleotide precursors. Bacteria Pre—— s Bacillus anthracis DHPS gene cloned in pET plasmid and

can synthesize their own folic acid, unlike humans. ATP + 9 s transformed in Escherichia coli was procured from St. Jude’s i
This allows for drugs to target bacterial folate cihydrofolat NADPH hospital 2 500000
synthesis enzymes. du(:l\:l-:/lp . DHE—>NADP* E 400000
Dihydropteroate synthase (DHPS) is one of the Tftet:ah”yh"ri?ég?e'—\' A starter culture of 10mL was grown overnight and added to 1L ‘f 200000
enzymes in the folate synthesis pathway. DHPS is = M5 = iewshyorofoare TB. Culture was shaken at 37°C until the OD reached 0.6-0.8 at £ 2oomo
responsible for the production of dihydropteroate and éetrahydmfomew 600nm ; it
pyrophosphate  from 6-hydroxymethyl-7, 8- "N e SHMIT GEERE)

NADP*.

dihydropterin ~ pyrophosphate (DHPP) and para- X Methionine : : . 300 w o 50
aminobenzoic acid (pABA). The reaction is an ordered  miwse 3wl Cells were then induced with TmM IPTG then shaken at 18°C Monomer of DHPS (1TWW) | Reoresentative arapn U
reaction with DHPP binding to the enzyme first, which homocysteine for 24 hours There are two tryptophans present in a addition of increasing concentration of PtPP

monomer of DHPS. The ligand PtPP is labelled
in pink and the tryptophan residues are labelled
in red.

As increasing concentrations of PtPP are added to
DHPS, the fluorescence intensity of tryptophan
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affects the environment of tryptophan. This causes the
emission of tryptophan to decrease. Fluorescence
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preferentially interacts with certain functional groups of
PtPP, which inhibits the ligand from binding to the

We hypothesize that osmolytes will weakly
interact with DHPP and pABA and the ligands of
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Conclusions

Fluorescence spectroscopy can be used to monitor ligand PtPP binding to the enzyme DHPS.
SDS Page of DHPS protein prep Trehalose preferentially interacts with PtPP and prevents its association with enzymes DHPS.
DHPS ~ 32 kD Betaine is preferentially excluded from PtPP and allows PtPP to bind to enzyme DHPS tightly.
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Table 1 Predicted coefficients for preferential
interaction between folate ligands with betaine
and trehalose. A negative number indicates
preferential interaction and a positive number
indicates preferential exclusion.

Osmolality decreased, Osmolality increased,
increase in bulk water decrease in bulk water

Model of the interaction of an osmolyte with a compound
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