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So how do we cure diseases?
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Not all proteins can bind drugs...

~10% human
genome is involved
In diseases

Human Genome: ~30000

Genes
involved
in diseases:
~3000

Druggable
Genome:
~3000

~20% - 50% of
human genes
Involved Iin diseases
code proteins
targeted by drugs

Hopkins & Groom, Nat. Rev. Drug. Disc. 2002

So what does a protein need to be considered a drug target?



Binding pockets

Phel82
Glu219

* \VVolume
* Hydrophobicity
* Enclosure



Binding pockets

NHo*
0

HoN I

N—
I

0

' Phel82
Glu219

Inhibitor SKF
Volume = 258 A3
Ki= 580 nM

Pocket Volume: 304 A3



Binding pockets

NHo*
0

HoN I

N—
I

0

' Phel82
Glu219

Inhibitor SKF
Volume = 258 A3
Ki= 580 nM

Pocket Volume: 304 A3

NH,*
0
1
HaN—
I
0

Inhibitor F83



Binding pockets

NHo*
0

HoN I

N—
I

0

' Phel82
Glu219

Inhibitor SKF
Volume = 258 A3
Ki= 580 nM

Pocket Volume: 304 A3

Inhibitor F83



Binding pockets

NHo*
0

HoN I

N—
I

0

' Phel82
Glu219

Inhibitor SKF
Volume = 258 A3
Ki= 580 nM

Pocket Volume: 304 A3

[ NHx*

\ \ \

s‘ ) il

ol N

\ e _/HN— i . OH
0

Inhibitor F83



Binding pockets

NHo*
0

HoN I

N—
I

0

' Phel82
Glu219

Inhibitor SKF
Volume = 258 A3
Ki= 580 nM

Pocket Volume: 304 A3

Inhibitor F83
Volume = 422 A




Binding pockets

NHo*
0

HoN I

N—
I

0

' Phel82
Glu219

Inhibitor SKF
Volume = 258 A3
Ki= 580 nM

Pocket Volume: 304 A3

Inhibitor F83
Volume = 422 A3
Ki= 63 nM




Binding pockets

NH_*
)

HoN I

N—
L

Phel82
0 . Glu219
Inhibitor SKF m |
Volume = 258 A3 - ﬁ s }d +
Ki= 580 nM
Pocket Volume: 304 A3 Asni39

Phel82

Glu219
Inhibitor F83
Volume = 422 A3
Ki= 63 nM

Asn39



Binding pockets

NH_*
)

HoN I

N—
L

Phel82
0 . Glu219
Inhibitor SKF m |
Volume = 258 A3 - ﬁ s }d +
Ki= 580 nM
Pocket Volume: 304 A3 Asni39

Phel82

Glu219
Inhibitor F83
Volume = 422 A3
Ki= 63 nM

Pocket Volume: 545 A3

Asn39




Binding pockets

NHZ + / \ |
o —
I 5 e ‘
HoN— | | __ Phels2
I Glu219
0 \ . !

Inhibitor SKF
Volume = 258 A3
Ki= 580 nM

Pocket Volume: 304 A3

Phel82

Glu219
Inhibitor F83
Volume = 422 A3
Ki= 63 nM

Pocket Volume: 545 A3

Asn39



NOT DETECTED EXPERIMENTALLY
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How do we sample different
conformations? :

NO, NO, NO. EASIER, QUICKER,
MORE SEDUCTIVE.
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Results: sampling of Lys57 hydrogen bond
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Results: conformations found
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* Part 1: Druggabillity of cryptic protein pockets

* Part 2: The JEDI approach

* Part 3: The SITH sampling protocol

 Part 4: Conclusions



Conclusions \ |

* Part 1: Druggability of cryptic protein pockets
* Exploring druggability could help design drugs for targets
currently considered undruggable or improve the efficacy of
treating known targets

* Part 2: The JEDI approach
* JEDI is able to distinguish different protein conformations
In rigid structures, but the scoring needs to be fixed to
work in long MD simulations

* Part 3: The SITH sampling protocol
* The SITH protocol helps generate different conformations and
sample the target structure, but the clustering function needs to
be optimised in order to identify it as a cluster center.




Acknowledgements

Michel research group

Dr. Julien Michel

Society University Research Fellow

Chemistry
¢ of Edinburgh
ack Building

Edinburgh
EHO 3F)

United Kingdom

o I-' "ul
-

=f‘;: EaStCHEM

l:-..\"' o

i .".-:-
European Research Council .




Acknowledgements

University of
St Andrews

P

o)

ScotCHEIV



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68

