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HOW TO: CaOcXOaWe KP aQd VPa[ ZiWh E[ceO

SXPPaU\

This step by step article explains how to calculate Km and Vmax using Microsoft Excel.

Solver add-in is available as a part of optional component in Excel. With Solver, you can find an optimal value for a formula in one
cell — called the target cell — on a worksheet. Solver works with a group of cells that are related, either directly or indirectly, to

the formula in the target cell. Solver adjusts the values in the changing cells you specify — called the adjustable cells — to produce

the result you specify from the target cell formula. Your target formula of course will be the Michaelis-Menten formula. You will use
it to calculate the “calculated rates”. You will need the values of Km and Vmax which will be your adjustable cells and since we

don¶t know the values we will use random numbers. The target cell will be the sum of the square differences between experimental

and calculated rates. When the target cell will be minimized it will minimize the difference between the experimental and the
calculate rate and adjust the values of Km and Vmax thus fitting the calculated rates curve to your experimental data.

ReTXiUePeQW

Excel 2000 or 20002

Solver – to add the Solver to your Tools click on the Tools menu select Add-ins and then selecting Solver from the Add-ins
window. The Solver becomes available in the Tools menu.

Substrate concentration
Experimental Rates or Velocities calculated for every substrate concentration used

CaOcXOaWiQg YeORciW\ ZiWh SUeVeW KP aQd VPa[

Select cell A1 and type Km= and press enter. Type Vmax= and then select cell B1. The B1 will contain the value for Km as
mentioned above we will use a random number so type 1 and press enter. Type 1 again and this will be your Vmax. If you fill your
data similar to the next picture then you can follow the step by step instructions.

To calculate the Calculated velocity select the C5 and type “=” then select the value of Vmax (cell B2), type *, select the
corresponding substrate (cell A5), type /, open parenthesis, select the value of Km (B1), add the substrate concentration and close

the parenthesis. To keep the position of the Km and Vmax values constant add the $ sign before the column and the row number

so instead of B2 you will have $B$2. Hit enter. Select the calculated cell and move the mouse pointer to the right bottom corner,
when the pointer turns into a cross push the mouse left button and pull it down to calculate the rates for the rest of the substrate

concentrations.
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Plotting e[perimental and calculated data on one plot

TR YiVXaOi]e Whe daWa \RX ZiOO SORW bRWh VeUieV RQ RQe SORW

SeOecW Whe daWe cROXPQV A WR C aQd cRUUeVSRQdiQg URZV deSeQdiQg RQ hRZ PaQ\ VXbVWUaWe cRQceQWUaWiRQV \RX haYe aQd hiW Whe

SORW bXWWRQ RQ \RXU WRRObaU ,VeOecW chaUW W\Se VcaWWeUed aQd cOicN Qe[W. FROORZ Whe UeVW Rf Whe chaUW Zi]aUd VWeSV WR fiQiVh Whe SORW
if \RX ZiVh WR UeQaPe Whe VeUieV \RX Pa\ dR VR. OQce Whe SORW iV Uead\ dRXbOe cOicN Whe daWa VeUieV WhaW cRUUeVSRQdV WR caOcXOaWed

YeORciW\ (ZheQ \RX cOicN RQ Whe daWa VeUieV Whe cRUUeVSRQdiQg cROXPQV aQd URZV aUe highOighWed) aQd chaQge Whe PaUNeU fRUPaW WR

QRQe aQd OiQe fRUPaW WR cXVWRP. YRXU SORW VhRXOd ORRN ViPiOaU WR Whe SORW beORZ.

Calculating difference

CaOcXOaWe Whe diffeUeQce beWZeeQ Whe PeaVXUed aQd e[SeUiPeQWaO YeORciWieV. YRX caQ XVe Whe e[ceO fRUPXOa POWER WR caOcXOaWe Whe

VTXaUe Rf Whe diffeUeQce. YRXU VcUeeQ ZiOO ORRN ViPiOaU WR Whe fROORZiQg SicWXUe.

SiQce Whe SROYeU caQ PiQiPi]e RQe YaOXe aW a WiPe \RX ZiOO caOcXOaWe Whe VXP Rf Whe VTXaUe Rf diffeUeQceV.
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Calculating Km and Vma[

SeOecW Whe ceOO Zhich cRQWaiQV Whe VXP Rf Whe VTXaUe diffeUeQceV aQd chRRVe VROYeU fURP Whe TRROV PeQX.

YRXU VcUeeQ ZiOO ORRN ViPiOaU WR Whe fROORZiQg SicWXUe.

AV \RX caQ Vee Whe TaUgeW ceOO iV VeW WR Whe VXP Rf Whe VTXaUe diffeUeQce aQd iW ZiOO be PiQiPi]ed b\ chaQgiQg Whe ceOOV Zhich cRQWaiQ
Whe UaQdRP YaOXeV Rf KP aQd VPa[.

SeOecW SROYe, VROYeU ZiOO SRVe afWeU fiUVW aSSUR[iPaWiRQ aQd \RX ZiOO Qeed WR cOicN RQ cRQWiQXe bXWWRQ. WheQ Whe OaVW iWeUaWiRQ iV dRQe
\RX ZiOO QRWe WhaW Whe caOcXOaWed cXUYe if fiW WR \RXU PeaVXUed YeORciWieV aQd Whe KP aQd VPa[ aUe chaQged.

TR WeVW Whe gRRdQeVV Rf Whe fiW aV aQ addiWiRQaO e[eUciVe \RX caQ caOcXOaWe Whe cRUUeOaWiRQ cRefficieQW RU R-VTXaUe.

 

 


