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INTRODUCTION

Given: ~ S Data set:
e number Of pro’reins ordad ® NSERC CORE AALBERTA INGENUITY CENTRE FOR @% un e A SUbse'l' Of KEGG PATHWAYS DB
/ o |
proteome CRSNG MACHINE LEARNING NS e 10 pathways
e 13 organisms
Predicts: =125 pathway instances (some

1. which pathways exist organisms do not have all pathways)

2. which proteins catalyse each
step of the pathways found

Example: creating a model pathway
Model Pathway

Gluconeogenesis

Cross-validation for each pathway:
e withhold one organism (one
pathway instance)

Gluconeogenesis
S. pombe

Gluconeogenesis
C. elegans

Using: . : | . . |
o IgB of model pathways } { Il e predict the withheld instance
o prediction algorithm 2[EC41.1.1 bfEce.211 [ECa111 bfEce211 using the others as training data

e aggregate scores from all folds to
give results

SPO:SPAC186.09 CEL:C36A4.9
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e specialized predictors

==

THE MODEL PATHWAY EC12.13
: 7 SPOiSriCoe o5 SPECIALIZING PREDICTORS
Combi i : EC'1.2.13 B CEL:F54D8.3a
ompines Mulirtipie organism- SPO:5PACOES.09¢ : ' | o
e : P 9 ik LELaPs.Ia PO SPAC922.07¢ F-measure peaks at different thresholds
EC1.2.15
SpeCIfIC variants, or instances, of a SPO-SPAC922.07¢ CELT08B1 3 CEL-TOSB1. 3
athway. It brings together: I j i
P y- 11 DrINgs 109 Example: performance of BLAST
o the reactions that make up the { ¢ ¥ .
: e WO reactions
instances same parameters
. o
e the proteins that catalyze each diﬁereI:\’r caks
reaction ® P
e-value F-measure F-measure
. EC1.8.1.4 EC 2.3.1.12
Model pathway includes 3 0250 0750
1. all reactions | |
’ le-10 0.333 0.857
2. all catalysts Predicti th :
P, maty ¥ reaicring parnways le-20 0.400 0.857
rom original instances. :
d Model Pathway Predicted 1e-50 0.667 0.800
Gluconeogenesis - Gluconeogenesis 1e-100 1.000 0.500
' A-thahana A. th?hana le-160 1.000 0.000
J[EC4111 fEce211 J[ECa111 6fEce211 Therefore, specialize parameters for
Inpu.l., SPO:SPAC186.09 CEL:C36A4.9 ATH:At4g33070 ATH:At4g36880 eqch reqcﬂon
e model pathway (computed on- - Opt BLAST
demand) - Opt HMM
e proteome of the target organism Tect121s )
A. thal [ oy Thecims
(e.g. A. thaliana) | Amaazaan
OU"'pU"': Egpé':zs'gé%gzz.u?ci ! ATH;AUESMDG ‘ RESU l_Ts
dicted pathwa { CEL:T08B1.3 | | ATH:At3g48000 |
e Pre P Y Model reaction information (e.g.
Al TR AA sequence) is given to predictor Catalyst prediction scores
gorithm. L?J’rallyi(:riglikghm the  reaction’s Classifier F-measure Precision Recall
For each of the pathway's reactions: Opt BLAST 0.803 0.715 0.915
Search for catalysts in the proteome P Opt HMM 0.767 0.706 0.839
Were any found? oathway, make a prediction BLAST-HMM 0.667 0.657 0.677
If yes, reaction exists in organism like this one HMM 0.650 0.627 0.674
= add reaction to predicted pathway . BLAST Thresh 0.639 0.527 0.810
= annotate with catalysts found . : +if . . .
A, thaiiana cesstr s ge o
proteome erediCio, - ' '
[ >ATH:At1g11420 U EC 1'.2'1'3 ﬂ? 7,,_EC 1.271.3 S o g
MPEQMYENMWCQIRMQIRMH... SPO:SPAC9E9.09¢ ATH:At1g23800 r fructure predIC'l'Ion scores
PRED'OTOR | >ATH:At1g23800 ' CEL:FO1F1.6 ATH:AtAg23800 ATH:At1g44170 |
MWETHYSECQVSMCLWDAH... CEL:F54D8.3a |  ATH:At1g54100 Classifier F-measure Precision Recall
H >ATH:At1g01010 EC1.2.15 ATH:At3g48000 |
. . MFHNIKTWRIRSKVVAEDMCL... SPO:SPAC922.07¢ L - Opt BLAST 0.889 0.857 0.924
Predicts whether a protein has the | L CELTOSBLS ] | Ot HMM 0 864 0847 0 881
same function as the model catalysts | S precicioriio ier Maich " | | |
) )4 1 proteome = reaction added and annotated Motif SVM 0.862 0.837 0.889
e Trained from catalysts of model R ol R R s o RN s ey st omesn BLASTHMM  0.860 0.850 0.871
pathway BLAST Thresh  0.860 0.840 0.880
= Sroa HMM 0.831 0.880 0.787
ICIdl eénzyme name
: : . BLAST NN 0.665 0.506 0.970
VCI rnous feChnlques 1es.|.ed° . " EC 1.2.1.3 Aldehyde dehydrogenase (NAD(+))
® BLAST th“l are ihose rec'cllllons ¢ EC1.2.1.5 Aldehyde dehydrogenase (NAD(P)(+))
e Profile HMM Here is a listing of the enzymatic reactions
. that appear in the examples. EC 4.2.1.1 Carbonate dehydratase
e Combined BLAST and HMM
EC 6.2.1.1 Acetate--CoA ligase

e SVM using Pfam motits as features e Pathway Analyst accurately predicts

metabolic pathways

e specialized predictors perform better
e empirically tested

e soon to be available via Internet

Specializing parameters for each

reaction yields better results
e Opt BLAST

e Opt HMM

WEeR INTERFACE

We are developing a web interface
for Pathway Analyst. It will allow
users to: Eathway Anaiyst

e submit analyses

e examine their results

e casily search our DB of e
precomputed analysis results

Escherichia coli | lysi






