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Laser Trap
Important points:

· To get consistent forces, turn on laser 30min before use 
· Keep in mind that the higher the trap from the bottom of the coverslip, the weaker it will be. 
Turn on laser trap system:
· Turn on power bar

· Turn on microscope light (green button)

· Turn on laser (CrystalLaser, 2W diode pumped 1064nm): Flip switch at back, turn key, wait 30sec and press ‘fire’ button (can use IR card to see laser beam)
· To make sure laser beam is optimally channeled:

· Using multimeter attached to photodetector, adjust polarized wave plate (right after shutter) to get highest reading (ie most of laser split to unmovable trap, usually 14-16mV) 
· Bring objective to 37°C using hair dryer settings and plastic covering (measure with probe of thermometer on objective)
Cell sandwich:

· Culture btw 150-250k cells/well on cover glasses (22mm2, Corning 2870-22) in 6-well plates

· Using a 5 or 10ml syringe with a filed down (to ~1cm) 18.5 gauge needle, outline 3 sides of a metal plate with a small amount of grease (Dow Corning high vacuum grease) 
· Seal a 22mm2 cover glass on top

· Immobilize 4 corners with parafin wax

· Turn over plate and outline 4 sides with grease, ensure enough grease to create a seal btw the 2 cover glasses 
· Dilute beads in 350-450μl media equilibrated to 37C and 5% CO2
· Transfer beads/media to cover glass on metal holder

· Use a needle to lift up and transfer cover glass with attached cells
· Remove excess media from cover glass by pressing up against a Kimwipe

· Using a P-1000 tip, push seal onto grease on metal plate & coverslip

· Again using a P-1000 tip, scrape off excess grease 

· Immobilize 4 corners and seal  with parafin wax

· Clean exterior of coverslip (that was in culture media) with a Kimwipe immersed in EtOH (avoid wax)

· Keep coverslip with cells inverted so beads do not fall onto cells.

Mounting sandwich onto scope: 
· Lower and clean objective with lens paper

· Place a small drop of oil directly onto lens
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Secure sandwich (with clips), with cells on bottom.

· Elevate lens until oil touches coverslip
· Put oil on top coverslip

· Set microscope light to maximum 
· Bring down lens of light source until it touches oil 

· Focus cells

· There are two condensers

· Close top condenser (set to ‘0’), located midway on shaft of light source
· Open bottom one ~half way, located just above the lens of the light source
· Center and adjust height of light source until outline of iris is in focus (Köhler illumination).
· Open top condenser to 10-12 and adjust bottom one to get best image.
· Engage red filter (to reduce photodamage)
· Adjust microscope light to ‘6’ 
· If DIC is not adjusted:
· Disengage Polarizer II (a thin black slider below filter slider). This should be disengaged whenever using the trap as it will weaken it. 
· Ensure a Substitute Polarizer II is placed just before camera.
· Remove Prism II (at the base of the objective)
· Adjust Substitute Polarizer II (right before camera) to get lowest illumination on screen (this aligns it to Polarizer I)
· Replace Prism II on the objective and adjust it to get bright on one side and dark on the other
· To look through eyepiece: push in Polarizer II slider on bottom of scope 

· Background subtraction (Hamamatsu Argus-10):
· Move away from cells and out of plane so that only background is visible
· Using mouse attached to Argus-10, select ‘B-Sub’, then ‘background’ and then ‘Start’

· Screen should turn a uniform, medium shade of grey
· Can change offset to get best image, but make sure that frame is set to 1 (otherwise video frame rate will not be correct)
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