Conversion to μM


YMDB displays all concentration data in μM. When this information was obtained in other units, conversion to μM was accomplished as follows:
1.When the concentration was given in terms of compound mass as opposed to moles:


If the compound concentration is given in terms of mass (ie. grams/L), the compound's molecular weight was used to convert these concentrations into molar concentrations. This was accomplished with the formula:



n=m/M

Where n is the number of moles, m the mass of the compound and M the molecular weight of the compound.

2.When an internal concentration was given in terms of the number of cells as opposed to L of cytosol:


When the concentration was expressed as a number of cells (e.g. per 108 cells), the corresponding volume was calculated using a cell volume of 150 x 10-15 L/cell
 and a cytosolic volume of 65%.
Example: serine concentration is 4 μg/108 cells

4 ug/108 cells => 1 x 108 * 150 x 10-15 * 0.65 = 4 μg per 97.5 x 10-7L

mass concentration: 4/97.5 x 10-7 μg/L = 0.041 x 107 μg/L

molar concentration: (0.041 x 107 μg/L) / (105 g/mol) = 3905 μmol/L 


(105 g/mol is serine's molecular weight)
3. When an internal concentration was given in terms of a mass of yeast cells as opposed to L of cytosol:


When a concentration was expressed as the amount of compound per cell mass (ie. 27mmol/kg), we used a conversion factor of 3.75 mL cytosol = 1g of total protein
.


Example: potassium concentration is 27 mmol/kg

27 mmol/kg => 27 mmol per 3.75 L

molar concentration: (27/3.75) * 1000 = 7200 μmol/L
4. When a concentration was given as a percentage by volume:


For the ethanol concentrations expressed as a percentage by volume (%vol/vol), the corresponding ethanol mass was calculated using an alcohol density of 0.79 kg/L
. 

Example: ethanol concentration is 4%

ethanol 4% => 40 mL of pure ethanol in 1 L of solution

mass concentration: 40 * 0.79 * 1 x 106 = 31600000 ug/L
molar concentration: 31600000/46 = 686956 μmol/L (46 g/mol is ethanol molecular weight)
� Tamaki H, Yun C-W, Mizutani T, Tsuzuki T, Takagi Y, Shinozaki M, Kodama Y, Shirahige K, Kumagai H. Glucose-dependent cell size is regulated by a G protein-coupled receptor system in yeast Saccharomyces cerevisiae. Genes Cells 2005 Mar;10(3):193-206.


� Raamsdonk LM, Teusink B, Broadhurst D, Zhang N, Hayes A, Walsh MC, Berden JA, Brindle KM, Kell DB, Rowland JJ, Westerhoff HV, van Dam K, Oliver SG. A functional genomics strategy that uses metabolome data to reveal the phenotype of silent mutations. Nat. Biotechnol 2001 Jan;19(1):45-50


� Yannai S. Dictionary of food compounds with CD-ROM: additives, flavors, and ingredients. Chapman & Hall/CRC; 2004.





