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1. Instrument specifications

Model: MCS-ITC 

              Manufacturer: Microcal, Inc.

· Accessible Kd~104-109 M

weak binding ~Kd 104 > problems arise from necessity of working with High concentrations like solubility and viscosity

tight binding ~ Kd 109 > problem arise from limited instrument sensitivity challenged by working with very low concentrations

· Sample cell and reference cell: approximately 1.7 ml, fixed in place

· Titration syringes: 100µl and 250µl available

· Operating temperature 2 to 80°C (below 30°C waterbath with thermostat)

· Operating range : 0-100µCal/sec

· Sensitivity: 0.1 (cal.

· Cell to cell heat compensation via power feedback mechanism

· Baseline Repeatability: 0.02 (cal per s. Constancy over a 15 min period with stirring.

· Response Half-Time: 10 s.

· Noise Level: 0.005 (cal/s.  1-min RMS noise with stirring using a 2 second filter.

2. Supplies to bring for your experiment

We recommend that you bring the following items which are either required for the operation and the cleaning, or have been proven useful to have.

· several beakers

· Methanol

· stir bars for degassing reagents and water

· Kimwipes and/or paper towels

· Floppy disk(s) for data

3.     Supplies provided by Keck Facility

· Contrad-70 Detergent solution 100% 

· Contrad-70 10% solution

· “Cell Stand-by Solution”- Water/30% Ethanol

· glass tubes for filling titration syringe

· 5 mL long needled syringe for loading and flushing the cells

· Filtration flask

· Cell cleaning apparatus

· Plexiglas syringe filling stand

· In box labeled MCS-ITC you should find:

· 1 100 µL titration syringe

· 1 Container of 100 µL plunger tips

· 1 250 µL titration syringe

· 1 Container of 250 µL plunger tips

· 2 syringe brushes

· Plastic square

4.   Things to consider in advance

· Do you trust the cell cleaning done by the former user or would you prefer to do the cleaning yourself again in order to protect your precious sample?

· Does the desiccator tube in the back of the Calorimeter show a blue area in the center? Or is it pink (and needs to be changed)?

· At which temperature do you want to run the experiment? Is it necessary to set the waterbath and allow extended time to thermostate the Calorimeter?

· Degas your sample solutions and water reference 

· Prior to filling cells and syringe, cover your solutions to protect them from dust particles

5.   How to operate the Calorimeter ITC - General 

The following are provided as a general guideline for use of the ITC.  For more detailed instructions about specific operation principles refer to the manuals. In addition, feel free to ask the Keck staff for help.

5.1. Getting started…

· Start degassing approximately 100ml distilled water and your sample using vacuum apparatus provided (5-10 minutes is sufficient)

· Log on using the Logon Terminal

· Start the computer

Log in: keck user

Password: keck

· The ITC operating software has to be downloaded from the MCS control unit every time you start the instrument. Initiate this process by clicking on the MCS Observer icon

· Once window reads “No MCS Unit Found!  Choose an Option”, click on “Download MCS OS” button

· Follow prompt and turn instrument on by turning the power switch of the MCS control unit (right black box, lower left in the back ) 

· Once download is complete the main window of Observer and a window displaying Microcal Origin will appear

Please note that the Origin coupled to the MCS Observer software is Origin version 2.9, while the Origin 5.0  can be opened separately using the desktop icon for data analysis purposes. Origin version 7.0 is only used for data analysis. Manuals for all versions are available beside the instrument.

· Start temperature equilibration by setting thermostat temperature and water bath temperature if necessary

· Program thermostat temperature by clicking on Cell 1\Set Thermostat Temp.  

· Enter desired temperature for your run and click OK

· If waterbath is necessary (any experimental temperature < 30°C), turn on power with the surge protector to the right of the instrument and push power button on controller next to the water bath

· To program waterbath temperature click on Cell 1\Set Water Bath

· Enter desired temperature and click OK

· Switch desiccator on and let run for 15 to 30 min (click on Cell 1\Dessicator On and a check mark will appear indicating that the dessicator is running—it will turn off automatically when your run begins)

5.2. Preparing A Run

· Remove white Teflon cap from cell compartment

· Take the "stand-by-water" out of the cells and flush them several times with degassed water.

· Fill reference cell (left cell) with degassed water 

· You must use distilled water exclusively!

· Fill sample cell (right cell) with your buffer/sample.

· Fill titration syringe with your sample. 

Note:
syringe #1=100µl 

syringe #2=250µl

· Begin programming a method by clicking Cell 1\ITC Setup 
Please note:

"Auto-start enabled" checked: 
put titration syringe in cell socket

"Auto-start enabled" not checked:
start the run and wait for "Ready for syringe state" before you put in the titration syringe

· Check the Advanced Options menu in the Setup window to make sure the desired feature are checked on or off (See p. 67 in black MCS User’s Manual for further explanation)

· Begin your run by clicking on “Execute Run” button 

If “Auto-start enabled” had been checked, the instrument will begin the run automatically once it has reached equilibrium.

If “Auto-start enabled” had not been checked, you will need to follow the prompts and click OK when the graph lines have steadied

5.3 Shut Down procedure

· Clean titration syringe by flushing sufficiently with: 

· water

· hot (approximately 75°C) detergent solution

· more water

· methanol

· dry by sucking air through syringe

· Store the syringe carefully in the wooden box

· Use 2.5ml syringe to clean reference cell by flushing sufficiently with:

· water

· cell

· Use cell cleaning apparatus to clean sample cell by flushing sufficiently with:

· water

· 200-500 ml hot (approximately 75°C) detergent solution

· more water

· empty cell

· Fill reference cell and sample cell with "stand-by-water" 

· Run the desiccator for 15 to 30 min (cell 1\Dessicator On checked)

· Clean the 2.5ml syringe by flushing sufficiently with:

· water

· detergent solution

· more water

· methanol

· Take the plunger out and store both parts in the foam box

· Cover the cell compartment with the white Teflon cap

· Put all parts back into the toolbox.

· Fill up the bottle with detergent solution.

· Empty the filtration flask and clean it

· Clean up your work area

· If you used the water bath, turn it off using the surge protector to the right of the instrument

· Shut down the computer using the Start button on the desktop. 

· Turn off the instrument

· Logout using the Logon Terminal

6. Data Analysis tips using Microcal Origin

Please note that the Origin coupled to the MCS Observer software is Origin version 2.9, while the newer Origin 5.0 can be opened separately using the desktop icon for data analysis purposes. Manuals for both versions are available beside the instrument.
· To adjust the scale of either the X or the Y axis, double click on the axis and enter the desired parameters in the upcoming window

· The scales can also be adjusted manually by clicking on the colored bars of the scale and dragging them to the desired position and clicking on the “Zoom” button below the graph

Origin 7.0 Software:  

This new software includes the following calorimetric models: 
· Enzyme Kinetics Model: determination of kcat, Km, and Ki from ITC data.

· Displacement Model: determination of binding constants larger than 109 M-1 by displacing a weak binding ligand with a strong binding ligand

· Dimer Dissociation Model: determines heat of dissociation and dissociation constant of dimer ( monomer.

Origin 7.0 should only be used for data analysis. Origin 5.0 must still be used for real-time data recording and display necessary to operate the instrument.
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