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Abstract Applications to Folate Metabolism Enzymatic Activity

Research indicates that enzymatic activity may vary Observing the kinetic activity of SHMT can provide Enzymatic activity of Forrest may be decreased by
with mutations of serine hydroxymethyl transferase 8 important information on its role as an enzyme. nutations of certain amino acids. Three mutants of
(SHMT8). To observe the kinetic activity, a Particular interest in this topic involves SHMT Forrest have been reported with ower Km and Vmax
phenylserine assay was performed on a strain of metabolism of folate. values suggesting a decreased affinity for the
soybean SHMT protein called ‘Forrest’, and three of its substrate L-b-phenylserine
mutated variants. Production of Benzaldehyde was L-serine SHMT glycine '
monitored at 279nm to observe enzymatic activity,
and this was done at varying substrate concentrations >< Forrest Al49T
of 2 mM, 5mM, 10mM, 15mM, 20mM, and THE MTHE | LA | . B
25mM. Higher Km and Vmax values were observed 6 : TS R
for the mutants of SHMT compared with ‘Forrest’. This Folate cycle - . .
suggests that SHMT mutants have a decreased affinity NADP* dumP . - .
for the substrate. g > . :
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determine the Enzymatic activity of a given protein. A Folate metabolism is a major function of SHMT, and

small concentration of enzyme iS. spotted on a 96 ngl targeting this function can lead to decreasing in S S
UV plate, ano substratg of varying concentrations 1Is parasitic roundworms that attack soybean plants S44F G106S
added to the wells and immediately read by an Epoch
Uuv plate reader. ‘. - ;fdichaelisMenten Filorshee28] ) \I\f‘lichaelisMenten Fit of Sheet2 B"V"
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OH Lower Vmax and Km of an enzyme values correlate _ // -
S— with an increased affinity for the substrate, and " ' - RIF o
Xy higher Vmax and Km values correlate with a g R Lt
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Conclusions and Future Work
Forrest 1.12 +/- 2.68 3.02 +/- 1.02

The mechanism of a Phenylserine kinetic assay is a
reverse aldol, or retro aldol reaction. This mechanism SA4F 12 93 +/- 32 .06 437 +/- 4.91
works by deprotonation of an alcohol on L-b-
Phenylserine, followed by loss of the carboxylic acid as
an aldol. Thisis done by the enzyme in question, in this G106S 6.66 +/- 8.46 19.82 +/- 8.49
case SHMT. Concentration variance of either enzyme or
substrate can control the rate of this reaction

Results suggest that mutations of Forrest have a
decreased affinity for the substrate

Future Projects:

1. Gain proficiency in enzymatic assays for more
accurate results

A109T 26.68 +/- 71.67 4.16 +/- 6.76 2. Complete assays on other mutations of SHMTS8
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