Formulas used:

Relative coordinates x,..;, y,¢; and z,;:
Xper (t) = x(t) — x(ref)
Yret(t) = y(t) — y(ref)

Zpe () = z(t) — z(ref)

x(t), y(t) and z(t), are the bead’s coordinates at frame interval t, x(ref), y(ref) and z(ref)
is the bead position at the reference frame (currently the first frame t=0).

Normalized coordinates x;,0;m, Ynorm and Z,orm:

L) -meany \ih mean, and o, being the mean and standard deviation of the x

X t) =
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relative coordinates across the timelapse.

Ynorm(t) = yrel(t);ﬂwith mean, and o, being the mean and standard deviation of the y
y
relative coordinates across the timelapse.

Z, g (t)—mean,

Znorm () = ~ with mean, and o, being the mean and standard deviation of the z

relative coordinates across the timelapse.

Mean Squared Displacement:
MSDy (frame) = xZ(t)
MSDy (frame) = yfy (t)
MSD; (frame) = z2,(t)
MSDsp (frame) = X7 (t) + iy (t) + 276 (1)
Elapsed time:

elapsed time (frame) = frame * frame interval



