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Clustering Gives a High-resolution Model

Synthesis

Degraded O

8t Disordered
™)L\ aggregate

wer

Disordered 7 .
aggregate :;;qgﬁi

oG
eSS - SERE& ‘ - Disordered
— ‘-_{:. -—‘-‘-._ (< :’ y :_'_ ,:)_:I fe o
255 = ; o & 2 S - aggregate
& . &E - ’
222 - 2 4,

Amyloid Prefibrillar

Oligomer

(this is a cartoon, since it’s hard to
draw 10,000 states in a talk)

Tuesday, August 16, 2011



Lumping Provides Human Intuition

Synthesis
Degraded '
fragments 14 R | Disordered
™ U N aggregate
l \
\VEA S
A '}. L Disordered
Amyloid  Prefibrillar g
fibril species
Oligomer

Tuesday, August 16, 2011



Under the Hood

68 0.05 0.1 .. \
0.1 O. 1

T(At) = 06 9
0 0.02 0.9

p(t+A t) = T(A t)p(t)

Tuesday, August 16, 2011



Modeling Experiments

() -
-2
—4+ i
-
'
S 6|
O
O
0 -8t
O
D
10+ |
.\ )
-12 . native state & &%’
‘ prediction = &f\
-14 . .
0 5 15 20

10
RMSD

Bowman, Beauchamp, Boxer, and Pande. JCP 200q.
Bowman, Voelz, and Pande. JACS 2011.

Tuesday, August 16, 2011



Modeling Experiments

Oh
-2
4} i
=
'
S 6|
o
)
g -8f
D)
G
L 10+
2T
-12 . native state & "%‘S
‘ prediction &’f\
-14 : :
0 5 15 20

10
RMSD

Bowman, Beauchamp, Boxer, and Pande. JCP 200q.
Bowman, Voelz, and Pande. JACS 2011.

Fraction unfolded

0.22

O
N

0.18

0.16

0.14;

0.12

0

10 20
Time (microseconds)

Tuesday, August 16, 2011



Modeling Experiments

O -
-2
~4} )
—
A
> -6
9
)
5 -8
&
L 10+
| @L.\ > )
=121 - native state & ﬁk‘g
‘ prediction | S
-14" : :
0 5 10 15 20

Bowman, Beauchamp, Boxer, and Pande. JCP 200q.
Bowman, Voelz, and Pande. JACS 2011.

Fraction unfolded

0.22

O
N

0.18

0.16

0.14;

0.12

0

10 20
Time (microseconds)

p(t+A t) = T(A t)p(t)
Obs(t) = p(t)*Obs

Tuesday, August 16, 2011



One Area Where We Need Help...

Tuesday, August 16, 2011



One Area Where We Need Help...

Tuesday, August 16, 2011



One Area Where We Need Help...

Tuesday, August 16, 2011



Jump-starting an MSM with Rosetta




Jump-starting an MSM with Rosetta




Jump-starting an MSM with Rosetta




What Can We Do ForYou?

Tuesday, August 16, 2011



What Can We Do ForYou?

Dynamics in Design

Tuesday, August 16, 2011



What Can We Do ForYou?

Dynamics in Design

Sampling

Tuesday, August 16, 2011



What Can We Do ForYou?

Dynamics in Design

Sampling

Force Field Assessment

Tuesday, August 16, 2011




What Can We Do ForYou?

Dynamics in Design

Sampling

Force Field Assessment

Tuesday, August 16, 2011



Conclusions

Tuesday, August 16, 2011



Conclusions

Mechanism is important e

Tuesday, August 16, 2011



Conclusions

AR
{ J Q

Mechanism is important

Markov state models are a powerful
way of capturing the mechanisms of
conformational change

Tuesday, August 16, 2011



Conclusions

N \(,
Mechanism is important A _f_? {
) 2 | L j

\LJ ke

o€ o Markov state models are a powerful
‘%—“% % X Wb way of capturing the mechanisms of
i S conformational change
~ S
.-

A @@;J) €

There’s lots of room for
collaboration!

Tuesday, August 16, 2011



Thanks!

Tuesday, August 16, 2011



Conclusions

N \(,
Mechanism is important A _f_? {
) 2 | L j

\LJ ke

o€ o Markov state models are a powerful
‘%—“% % X Wb way of capturing the mechanisms of
i S conformational change
~ S
.-

A @@;J) €

There’s lots of room for
collaboration!

Tuesday, August 16, 2011



