Methods for Base-Exchange Experiments
(XG_12/16/2013)
Up-to-date, there are three methods used for measurement of Base-Exchange reaction. To apply those experiments in PMC-AT lab, we would need to have the following setup
(1) A single room for radioactive experiments
(2) -20oC and 4oC freezer for storage of radioactive reagents.
(3) All the lab members need to be trained for radioactive material handling.
(4) The equipments (highlighted in red) required for measurement of radiation.  

Biochemistry, 42(31) 2003, 9249.
SIR2-Exchange and Deacetylation Assays. Reaction mixtures of 50 íL of 50 mM potassium phosphate (pH 7.8) containing 300 M KKGQSTSRHK(KAc)LMFKTEG peptide and 600 íM NAD+ containing selected micromolar concentrations of [carbonyl-14C]nicotinamide at 60 mCi/ímol (0, 10, 20, 30, 45, 60, 80, 90, 125, 250, 360, 600, and 1200) were reacted with 1 íM Sir2 enzyme added as a 1 íL addition of concentrated enzyme. After 2 h, 10 íL aliquots were removed at 0, 30, 60, 90, and 120 min. Each aliquot was combined with 50 íL of 50 mM ammonium acetate (pH 5.0) to quench and assayed by HPLC for deacetylation products and NAD+. The chromatograms (260 nm) were obtained using 50 mM ammonium acetate (pH 5.0) as the eluant on a semipreparative Waters C-18 column (flow rate of 2.0 mL/min). Peaks for ADPR and 3¢-O-acetyl-ADPR were quantified by integration. The peak for NAD+ was collected and the radiation counted. Experiments with 2 mM nicotinamide established the effects of this concentration on the deacetylation and exchange activity of the Sir2 enzyme.
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Nicotinamide Exchange Reactions—General exchange reactions for HST2, HST2 mutant H135A, hSIRT2, and ySir2 were performed in 50-l volumes containing 500 M NAD_, 300 M acetylated H3 peptide, 1 mM DTT, and buffer (PBS, pH 7.3, 37 °C, or 50 mM Tris-Cl, pH 7.5, 37 °C, as noted), 0.2 M enzyme, and nicotinamide concentrations ranging from 3 M to 1 mM containing [carbonyl-14C]nicotinamide (Sigma N-2142, 52.8 mCi/mmol). Reactions were initiated via addition of enzyme, incubated at 37 °C for 5–8 min, and quenched with neat trifluoroacetic acid (to a final concentration of 1%). Linearity of rates was confirmed by measuring exchange over time courses up to 30 min. After quenching, 5 l of each reaction was spotted to Whatman aluminum backed Silica Gel TLC plates (Fisher) and placed in a development tank pre-equilibrated with 80:20 ethanol, 2.5 M ammonium acetate for 1 h
(20). Plates were air-dried and exposed to a PhosphorImaging screen (Bio-Rad Molecular Imaging Screen-CS) for 24 h and then read with Bio-Rad GS-525 Molecular Imaging System and Molecular Analyst software (version 2.1.2). The percentage of nicotinamide exchanged was determined by measuring the densities of the [carbonyl-14C]nicotinamide (Rf 0.80) and enzymatically created 14C-labeled NAD_ (Rf 0.27). Enzymatic exchange rates were fitted to the Michaelis-Menten equation (Equation 1) (Kaleidagraph, Synergy Software, Reading, PA). Reported values are the average of at least three independent experiments. 
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Effects of Nicotinamide and Isonicotinamide

on Sir2 Enzyme Activity

Yeast Sir2 was expressed and purified as described previously (Imai
et al., 2000). Sir2-catalyzed exchange rate and deacetylation rate
‘was measured by using an N-terminal histone H4 peptide (AGG[ACK]
GGIACKGMGIACKIVGATACKIRHSC) as a function of [carbonyl-C]
nicotinamide concentration (Sauve and Schramm, 2003). Concen-
trations of isonicotinamide were set at 0, 60, and 100 mM, and
varying concentrations of nicotinamide were used to assess base-
exchange rate in 20 min incubations. HPLC separation of the reac-
tion mixtures resolved adenosine diphosphoribose (ADPR), nicotin-
‘amide, isonicotinamide, acetyl-ADPR, and NAD. NAD peaks were
collected, and radioactivity was measured by [liquid_scintillation]
[counting] To ensure iniial rate conditions, the amount of radioactiv-
‘the NAD peak was always less than 10% of the nicotinami
peak. For all chromatograms, the amount of ADPR and 2'-0-acetyl
adenosine diphosphoribose (AADPR) formed was determined by
peak integration. Errors for each measurement did not exceed 5%
of the value of the maximum rate. For each isonicotinamide concen-
tration, curves of base exchange were constructed by best fit of
the points to the Michaslis-Menton equation as a function of nicotin-
‘amide concentration with the maximal value of exchange measured
in the absence of isonicotinamide assigned a value of 1.0.





