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Exam ple :  cre ating a m ode l path w ay

Pre dicting path w ays

Mode l re action inform ation (e .g. 

AA s e q u e nce ) is  give n to pre dictor 

to le arn w h at th e  re action's  

catalyst is  lik e .

For e ach  re action in th e  m ode l 

path w ay, m ak e  a pre diction 

lik e  th is  one

Match !

½ re action adde d and annotate d

Us e  pre dictor to filte r 

prote om e

Give n:

l a num b e r of prote ins , or a 

prote om e

Pre dicts :

1. w h ich  path w ays  e xist

2. w h ich  prote ins  catalys e  e ach  

ste p of th e  path w ays  found

Us ing:

l D B of m ode l path w ays

l pre diction algorith m

l spe cialize d pre dictors

INTRODUCTION

W e  are  de ve loping a w e b  inte rface  

for Path w ay Analyst.  It w ill allow  

u s e rs  to:

l s ubm it analys e s

l e xam ine  th e ir re s ults

l e as ily s e arch  our D B of 

pre com pute d analys is  re s ults

W EB INTERFACE

Com b ine s  m ultiple  organism -

spe cific variants, or instance s , of a 

path w ay.  It brings  toge th e r:

l th e  re actions  th at m ak e  up th e  

 instance s

l th e  prote ins  th at catalyze  e ach  

re action

Mode l path w ay include s

1. all re actions

2. all catalysts

from  original instance s .

TH E M ODEL PATH W AY

EC O fficial e nzym e  nam e

EC 1.2.1.3

Alde h yde  de h ydroge nas e  (NAD (+ ))

EC 1.2.1.5

Alde h yde  de h ydroge nas e  (NAD (P)(+ ))

EC 4.2.1.1

Carbonate  de h ydratas e

Input:

l m ode l path w ay (com pute d on-

de m and)

l prote om e  of th e  targe t organism  

(e .g. A. th aliana)

O utput:

l pre dicte d path w ay

Algorith m :

W h at are  th os e  re actions?

H e re  is  a listing of th e  e nzym atic re actions  

th at appe ar in th e  e xam ple s.

For each of the pathway's reactions:

  Search for catalysts in the proteome

  Were any found?

  If yes, reaction exists in organism

½ add reaction to predicted pathway
½ annotate with catalysts found

EC 6.2.1.1

Ace tate - -CoA ligas e

Pre dicts  w h e th e r a prote in h as  th e  

sam e  function as  th e  m ode l catalysts

l Traine d from  catalysts  of m ode l 

path w ay

Various  te ch niq u e s  te ste d:

l BLAST

l Profile  H MM

l Com b ine d BLAST and H MM

l SVM us ing Pfam  m otifs  as  fe ature s

Spe cializing param e te rs  for e ach  

re action yie lds  b e tte r re s ults

l O pt BLAST

l O pt H MM

PREDICTOR

F-m e asure  pe ak s  at diffe re nt th re s h olds

Exam ple :  pe rform ance  of BLAST

l tw o re actions

l sam e  param e te rs

l diffe re nt pe ak s

Th e re fore , spe cialize  param e te rs  for 

e ach  re action

  ½ O pt BLAST

  ½ O pt H MM

SPECIALIZING PREDICTORS

RESULTS

Catalyst pre diction score s

Structure  pre diction score s

D ata s e t:

l a sub s e t of K EGG PATH W AYS D B

l 10 path w ays

l 13 organism s

½125 pathway instances (some 
organisms do not have all pathways)

Cros s -validation for e ach  path w ay:

l w ith h old one  organism  (one  

path w ay instance )

l pre dict th e  w ith h e ld instance  

u s ing th e  oth e rs  as  training data

l aggre gate  score s  from  all folds  to 

give  re s ults

EXPERIMENTAL DESIGN

ALGORITH M

Class ifie r F-m e asure Pre cis ion Re call

O pt BLAST 0.803 0.715 0.9 15

O pt H MM 0.767 0.706 0.839

BLAST-H MM 0.667 0.657 0.677

H MM 0.650 0.627 0.674

BLAST Th re s h 0.639 0.527 0.810

Motif SVM 0.635 0.586 0.683

BLAST NN 0.468 0.453 0.484

Class ifie r F-m e asure Pre cis ion Re call

O pt BLAST 0.889 0.857 0.9 24

O pt H MM 0.864 0.847 0.881

Motif SVM 0.862 0.837 0.889

BLAST-H MM 0.860 0.850 0.871

BLAST Th re s h 0.860 0.840 0.880

H MM 0.831 0.880 0.787

BLAST NN 0.665 0.506 0.9 70

e -value F-m e asure

EC 1.8.1.4

F-m e asure

EC 2.3.1.12

1e -3 0.250 0.750

1e -10 0.333 0.857

1e -20 0.400 0.857

1e -50 0.667 0.800

1e -100 1.000 0.500

1e -160 1.000 0.000

l Path w ay Analyst accurate ly pre dicts  

m e tabolic path w ays

l spe cialize d pre dictors  pe rform  b e tte r

l e m pirically te ste d

l soon to b e  available  via Inte rne t

CONCLUSION

http://path-a.cs.ualberta.ca

Jordan Patterson*, Luca Pireddu, Duane Szafron, Paul Lu, Russ Greiner

*jordan@cs.ualberta.ca




