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Igor Demonstration of actual data
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at F== we get a contour lenzth crement of 3.6 A/aa,
however, at F=100 pN the WLC model predicts 3 L/aa
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Effect of an external force on a rate constant
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protein length (nm)

# events

100 -
420 —

=140 =

20 <
-4l =
-60
80 =

At

20



] .l
i -
=r i

I

—

o
.......................................................................... rfl.I— |
rrr r - r r 111 11
3938388888885 %

() yiguar urajord

2.0

1.8

1.0

]
b= 0
—
L
g
=
b=
i | ] ] _I4r
=] 1 =] n =]
T — — L= L=
() ammg [ramp
Sl
[ir]
o
LIE]
&
i

uang #




(1) dP=a(t)(1-P(n)dt
F(t)y=at

PuF)

150

(PN)

Lfx =03 mn

o, = 433107 ¢

@, =1 phifms

ay = 200 pMN s
W 240

FI'I.'E'.!‘_":
ri
J

150

(pN)

0 250




LRI |

—~

N

LU |

<L

J/fr \w

wd po7

1z

1g

1=

T (0]




Igor Demonstration of actual data
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The folding trajectory of ubiquitin
captured with force clamp spectroscopy

Hongbin L1 and J. M. Fernandez

Biological Sciences, Columbia University, New York
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Igor Demonstration of actual data
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Monte Carlo Demonstration



Frotemn Length (nm

The only case where we have observed a
ubiquuitin folding trajectory composed of
step-like events.
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Folding trajectones interrupted at stage #2
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Conclusions

1 .- Force clamp spectroscopy can measure
the complete folding trajectory of a proten.

2.- In contrast to expectahtions, the folding trajectory of ubiquitin
does not show steps and appears continuous with distinct stages th:

are marked by large fluctuations.

3.- The total duration of a folding trajectory 18 dependent both on
the stretching force and the contour length of the unfolded protein.

4 .- Folding trajectones cannot be descnibed by a state diagram
and appear to have many of the properties of polymer collapse

5.- Examination of these trajectones provides a
new benchmark to understand protein folding.



