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The Vale Lab combines cell biological and
biophysical approaches to understand spatial
organization, movement, and signaling within
cells. The lab integrates biochemical, structural,
and microscopy-based approaches to study
these questions at scales that span from atomic
information of proteins to the behavior of cells
In living organisms. This has led us down
diverse avenues of research, but most of the lab
projects fall into one of the following
categories: Dynein
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Design and assembly of six-dye DNA FluoroCubes
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Design and assembly of six-dye DNA FluoroCubes
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Photophysical properties of six-dye DNA FluoroCubes
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Photophysical properties of six-dye DNA FluoroCubes
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Photophysical properties of six-dye DNA FluoroCubes
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Photophysical properties of six-dye DNA FluoroCubes
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Photophysical properties of six-dye DNA FluoroCubes
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Photophysical properties of six-dye DNA FluoroCubes
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The influence of local environment of the DNA

on photostability
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The influence of dye position on the DNA

on photostability
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The effect of the geometry of dye placement

on photostability
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Insights into potential mechanism(s) of increased

photostability of six-dye DNA FluoroCubes

640 Channel 560 Channel c 640 Channel - Before Bleaching

T RSE TR

a 4 dye FIuoroCubeb

B
E
F
(0]
R
~~~~~ E
LS e =
‘\/k_)
Side view
Cy3 dye

ATTO 647N dye
Bleach with 640 nm laser Bleach with 640 nm laser

% 640 Channel 560 Channel 560 Channel - After Bleaching
. : B ;

Top view A
F
T
E
R
Bottom view

Both direct dye interactions as well as resonance energy transfer between individual
dyes in a six-dye FluoroCube play roles in this phenomenon 14



Compared velocity and processivity
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Tracking steps of a single kinesin over more than 6 um

d Total internal reflection illumination C _ 5p4
IH’]
E 15 .
— 10 A
Q i
/ f 5
Siide % - | o
= £ b 04 T T T T T T T T T T T T T
Axomems 5 “‘*, o
Cya ‘pj ; 1] 50 100 150 200 250 300 350 400 450 500 550 600 650
Kinesin .
! Time (s)
' Fluorescence b ] ‘
3,280 - =
Nature, 1996, 380, 451 3 E 1%
g £ 3240 - w
5 M
a ) ]
6,500 E_ E‘ 3,200 : ' s
6,000 4| Haowg 4 = o ] 4
5500 | 4 ATro8aN H E . b
- 000 ] Kmesh% £ 5 3160 - < _
g 4,500 - - ubulin 1 1 .f
%4’000_ 3,12{]:|r|||11r||||'|rl|||11 3-120;l|11rrrflll
§ 3500 343 345 347 349 351 353 24 84 104
2 3,000 “ Time (s) Off-axis displacement (nm)
% 2] d ¢ 160 =0.1nm
£ 2,000 4 140 - - &=40nm
© 15001 a 2120 - . W N = 676
1,000 2 2
k5] k5]
%001 g 3
0 E E
T T T T T T T T T T T T T é 5
0 50 100 150 200 250 300 350 400 450 500 550 600 650
Time (s)

-24 -6 -8 0 g 16 24 -24 -16 -8 0 8 16 24
On-axis step size (nm) Off-axis step size []1@}



Thank you for your attention!



