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AFM-TIRF Methods


Thawing cells





Remove vial of frozen cells from liquid nitrogen storage and thaw rapidly by swirling in a 37 (C water bath.  


Dilute the cell suspension in 5 ml warm medium. 


Spin the cells at 1000 rpm for five minutes at room temperature.  


Re-suspend the cells in 5 ml medium in a T-25 flask and incubate.





Maintenance (every 2-3 days)





Count the cells using a hemocytometer.  (Cells from different flasks can be pooled before counting).


Sample 10 ml of the well mixed suspension.  Put cell suspension in an eppendorf tube. Add 10 ml trypan blue dye to the eppendorf tube.  Mix up and down with the tip, being careful to not introduce bubbles.


Count the cells in the trypan blue (after ~2 min).  Pipette 10 ml l into the hemacytometer.  Use counter to tally healthy and blue cells separately.


Viability = healthy count/total cells


cell concentration = (2 {dilution factor})*(healthy count/4)*104/ml = #/ml


Determine the amount of cell suspension needed for 10 ml suspension.  Ideal cell concentration is 0.5x106 cells/ml.  Divide 5x106 cells/(#/ml)  = vol MM6 needed. 


Spin the cells at 1000 rpm for five minutes at room temperature.


Aspirate the supernatant. (Be careful!  Do not agitate the cell pellet.). 


Resuspend the cells in warm, fresh medium at 5 ( 105 cells/ml. 


Note:  Doubling time is approximately 22 hours for U937 cells and two days for Mono


�
AFM procedure: 


Initial setup:


Check tip wafer under the microscope to verify the location of the thin long cantilever (200N).


Mount the tip in air holder.


Invert the bioscope scanner over the TIRF chamber. Use screw to hold in place.


Attach holder to scanner, making sure contacts are firmly in place and level.  Flip scanner to place tip well over sample, but within optical range. 


Before turn on the computer, make sure the computer is hooked up to Bioscope AFM cable (not the multi mode).  Switch the Nanoscope Extender box to “Dimension”.


With computer on (backside of the computer) first, switch on the AFM (frontside of the computer).


Run the program Nanoscope III 5.12r3.


Go to DI-----microscope select---bioscope


Obtaining spring constant


Microscope ---profile---!tapping AFM


Get strong laser signal (Sum= 4 or >4 would be better) by adjusting laser X-Y. The signal dot should be round, very bright, better in the middle of tip.  Note: there is a reflection from the laser that could result in false engage.  Real laser spot is bright, shadow is lighter.


adjust detector x-y to place laser in center of signal window and on screen


Turn on illuminator to look at the tip (focus light on laser mirror).  Motor — step motor--- motor control tip down until the tip is clearly in your view.  When you can’t find the tip under the microscope, move the stage with the three screws loosened. 


May use the CCD camera in one of the microscope eyepieces to better position cantilever and tip over sample later.


Get spring constant w/ tip on air holder – select pitchfork icon.


AutoTune does not work


Tip type: 200N


Sweep controls: width 25 kHz, drive frequ 15 kHz.


See chamber assembly and mounting instructions in TIRF protocol


Engage sample – general


Transfer tip wafer to fluid holder.  Use white teflon collar to protect electronics.  Apply a drop of media from the edge to wet tip before reinverting and placing into liquid to get rid of air within interface.


Readjust laser.  Allow cantilever to warm for ~1 hr.


Microscope ---profile---contact AFM


Ideal engagement parameters for cellular imaging (ABM): vertical deflection –1 V, Setpoint 0 V, Integral gain 0.5, Proportional gain 0.5, (or increase gains to 1&1 as descr below) Scan velocity 100 nm/sec.


Minimize force on sample


disable slow scan axis


minimize scan size to minimize initial contact between cantilever and sample.


Increase integral and proportional gain (both=1.0) in engagement parameters to minimize force on cell before transferring to force mode


Find “pulloff value”


lower setpoint voltage until cantilever comes off surface.


increase setpoint to reengage at min setpoint value


the straight segment of the force curve should lie a little less than 1-2 div below setpoint or tip may not engage sample


adjust “z scan start” - reducing extends piezo tube, cantilever closer to sample, moves force curve left


increasing ramp size compresses curve


To image:


Mode: line imaging


Adjust integral and prop gains until white and yellow lines superimpose.


Enable slow scan axis


Increase scan size (25-50 mm for EC) to take image at 0.5 Hz


For force measurements


Engage in imaging mode.


Disable slow scan axis.


Transfer to advanced force calibration mode


z-scan velocity: 0.5-1 mm/sec


Set detector sensitivity (V/nm) by obtaining a force curve on glass, using mouse to trace slope – do this once at beginning only or if laser needs to be refocused.


Applying constant force:


Mode: relative trigger


Preset deflection, d, set as “trigger threshold value” (d<z-scan size)


 Fappl = kspring(d


to apply force for a given period, i.e. 1 minute, use reverse delay in scan mode





