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1 Optical Trap (Optical Tweezer) Description (OTZ)

In this lab, you will operate an optical trap for applications that resemble those used in modern biophysics
research. You will learn several ways of calibrating the trap by using the voltage output of the position
sensor (quadrant photodiode or QPD) to determine the distance of the trapped object from the center of
the trap and the stiffness of the trap. Some of these methods take advantage of our understanding of the
mechanics of Brownian motion.

Once you have calibrated the trap and learned to analyze the data, you will investigate internal transport
of vesicles in living onion cells.

Note as of 2026-01-20: the options of investigating locomotion in E. Coli and the stall force
of dynein motor molecules are not available for this experiment. We will update this manual
once they are back again.

1. Pre-requisites: None

2. Days Allotted for the Experiment: 7

Note that there is NO eating or drinking in the 111-Lab anywhere, except in rooms 282 & 286
physics North on the bench with the BLUE stripe around it. Thank You–the Staff.
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Samples and Beads used in this experiment

1. 1.0 �m PolyStyrene Bead # PS04N

2. 0.44 �m PolyStyrene Blue, # DS02B

3. 1.0 �m Silica Beads, # SS04N

4. 2.03 �m PolyStyrene # PS05N

5. A fresh Onion that you purchase

Other materials used in this experiment

1. 70% ethanol (for cleaning)

2. ATP

3. PLD and PCA

4. DTT

5. Axonemes

6. Casein

7. Streptavidin-Coated Microspheres

8. Saline solution

All materials are found in the fridge of the OTZ room.

Description: Many proteins may be easily and stably absorbed to hydrophobic, non-functionalized micro-
spheres. Divinylbenzene (DVB) confers additional solvent and heat resistance to the crosslinked spheres. PS
and P(S/DVB) microspheres are available in four standard amounts.

This lab will be graded 20% on theory, 40% on technique, and 40% on analysis. For more information about
grading, see the Advanced Lab Syllabus.

Comments: E-mail Winthrop Williams
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