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Background

* Proteins
* Protein binding

BRCA1

Source: http://en.wikipedia.org/wiki/BRCA1




MORFsS

Molecular recognition
feature

* Binding region
Proteins
Disordered regions

¢ No definite structure

Typically short

1RFI - Has a region that is a MoRF

Source: http://commons.wikimedia.org/wiki/File:PDB_1rfi_EBI.jpg




Predicting MoRF-
Protein Bind Sites

* Find regions on
structured side where a
MoRF is likely to bind

*  Find main attributes
that cause MoRF to
bind on the location




Motivations

Binding on partner
has to do with how
certain diseases
function

Useful for drug design




Past Research

* MorfPred

*  Predicts where on MoRF
protein is likely to bind

* MoRF Binary
Predictor

*  Predicts whether or not
MoRFs are likely to bind




Data

* PDB (Protein Data Bank)

e Data for attributes from here or calculated
from information in here




BRCA1

* Partner protein
* MOoRFs bind to this protein
* 291 windows
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MoRFs Used

Using a list of MoRFs
812 MoRFs

PDB_ID
irfi_C
1dok_P
2bck_C
1ji15 B
lavp_B
1tgd |
lgrl_C
lbrg_P
1fch_C
losv C
1g3p_C
117z_B
3bze P
1yyp_B
3bxk_B
3bhb_C
Zhpz_B
1s7r_C
2wip_C
3dwvu_C
1d4t_B
1jmg_P
lozs_B
1vb_C
1tiw_C
1jd5_B
1wyt E
1t01_B
lghr_B
1git_A
1oSu_B
1b0g_C
lido_C
2ptk B
1zgl C
2g5d_D
1pfb_B
10a_B
1jbu_X
1sjh_C

UNIPROT_ID 552 5P MORF W5L2B
O5UNTL CCCCC MDOYNKYIT 00000000000 11111
PO2789 CCS5CCCCCC MELILCTVLSL 0000000001 10000
014746 CCCCCCCCC |  MPRAPRCRA 00000000001 11111
F35330 CCCS555CCH MSSFACWSL 00000000001 111140
PO3274 CCC5555555C MEDINFASLA 1.1111E+10 111
Qsaas53 CCCCC MEQSVSARW 00000000000 11111
Pl4626 CCCCCCCCC | MELAALCRW 00000000001 110:00
FO1008 C5555555555 MYSNVIGTVT 00000000001 11111
COJAS2 CCCCC WIMGHMVN 0000000000 11000
aswule CCHHHHHHE MSGMGENT: 00000000001 11111
PS7E3E CCSS5C MRGYHGDRL 00000000001 11111
Q1RMOS CCCCCC MGGELSKKK 1.11E+155 1.11
as5IT1 CCCCCCCCC  MWVWMAPRTL 0011111111 11104
Q65W77 CCCCCCHHH MFFNPYLSGE 00000000001 11111
F57445 CHHHHHHH MARFGDEMI 00000000001 11111
086UWe | CCOCCOCCCCC MPRREKNLG 00000000001 11111
O754R6 CCCCCCCCCC MDYWILLVLY 1.11E+111 111
Q14HX3 CCCCCCCCC | MOKNILVLG: 00000000001 11110
Q71FD7? C5555555C | MASKPEKRW: 0000111111 11111
O5RE7E CHHHHHHHE MEGSKTSNN (0000000001 11111
013251 CCC5555C5C MDPKGLLSLT 00000000001 11111
P57 704 CCCCCCCCCC MARASSRNS 00000000001 11111
O8MEDS | COCCOCCCCC MADESGDAS  1.11E+81 111
PO4517 CCCS55CCSC MALIFGTYNG 00000000001 00000
BEF7P4 CCCCOCCCC | MNPEIFLDA 00000000001 11110
024570 C3555CCC  MAIAYFIPDO 1.11E+136 1.00
0135936 CCCHHHHHE MYNENTRM 00000000001 11111
asY4s0 CHHHHHHHE MVALSLKISIC (0000000001 11114
002384 COCCCCCCCC MOQAPQPY! 00000000001 11111
POST7EE CCCCOCCCC MEYWYAALIL  1.11E+45 110
070235 CHHHHHHH MNVQEQGFI 00000000001 11111
OSNPAD CCCCCCCCC MAAALWGFI 1.11E+238  1.00
F38170 CCHHHHHHE MTFNSFEGSE 00000000001 11111
Q4arIwz CHHHHHHH{ M5GLGD5S51 00000000001 11111
PO2688 CCS5CCCCCC MASQKRPSO  1.11E+84 111
095145 CHHHHHHHE MEELSQALAS (0000000001 11111
QSRCCS CCCSSS55CCI MARTROTAR 1.11E+115 111
052844 CCCSCCCCCC MDKNIGEQL 00000000001 11111
AlALO2 CCCSS55CC0 MATDLLYGLL 0000000000 11114
OB5535 CSCCCCCCCC MGARASVLT 00000000001 1111




Methods

* Bayes Nets
*  Windowed Approach
* Molecular Geometry




Bayes Nets

* Attributes

On MoRF
On protein

* Implemented with
Knime



Learning

MoRF data for bound and unbound
states

Finds relationships between each
of MoRF’s attributes

Creates a Bayes Net with all the
relationships as they influence
MoRF’s state
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Windowed
Approach

Windows on rigid
protein

Each window is
assessed

Window length is 15

Predictor gives more
favorable windows
based on learned
Bayes Net

Sub-seq

Nw




Deleting Windows

 Based on the molecular
geometry

* Physically inaccessible areas




Limitations

* False Attachment Points

*  Extra Window Deletion




Results

® Accuracy: ~40%

* p<.0001

T —



Future Research

* Improvement of
Accuracy

* Fixing the deceptive
attachments problem

* Implementing
Window Deletion

Perceived Binding Locations

Actual Binding Location
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Dr. Alterovitz
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Michael and Svetlana Patsenker




