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What	
  is	
  orthology?

Ortholog	
  =	
  separated	
  by	
  speciation	
  event	
  
Paralog	
  	
  	
  =	
  separated	
  by	
  duplication	
  event

Fitch	
  W.	
  (1970)

Homology	
  =	
  share	
  ancestry
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What	
  is	
  orthology?

speciation	
  	
  	
  -­‐>	
  ORTHOLOG
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What	
  is	
  orthology?

duplication	
  -­‐>	
  PARALOG
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What	
  is	
  orthology?

in-­‐paralogs	
  	
  
(duplication	
  occurred	
  after	
  speciation)
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What	
  is	
  orthology?

out-­‐paralogs	
  	
  
(duplication	
  occurred	
  before	
  speciation)
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What	
  is	
  orthology?

co-­‐orthologs

t

IN
TRO

DU
CTIO

N



11

What	
  is	
  orthology?

speciation

duplication
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What	
  is	
  orthology?

speciation

duplication
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Why	
  orthology	
  important?

N.parisii

P.graminis

A.nidulans

B.dendrobatidis

S.pombe

S.cerevisae

N.crassa

E.aedis

E.intestinalis

E.cuniculis

E.bieneusi

C.owczarzaki

A.locustae

E.hellem

V.culicis

M.circinelloides

N.cerenae

S.punctatus

M.brevicollis

L.bicolor

P.blakesleeanus

tree	
  reconstruction

protein	
  
function	
  
prediction

protein-­‐protein	
  interaction  
analysis

Eisen	
  J.	
  A.	
  (1998)

Doolittle	
  J.	
  M.	
  and	
  Gomez	
  S.	
  M.	
  (2011)
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BLAST-­‐based	
  approaches	
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Reciprocal	
  Best	
  Hit	
  
InParanoid

Trachana	
  K.	
  et	
  al.	
  (2011)
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OrthoMCL	
  
COG	
  (Cluster	
  of	
  Orthologous	
  Groups)	
  
eggNOG	
  (evolutionary	
  genealogy	
  of	
  
genes:	
  Non-­‐supervised	
  Orthologous	
  Groups)
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Reciprocal	
  Best	
  Hit

Species	
  A Species	
  B

B1A1

B2
A3

A2

O
RTHO

LO
GY	
  P

REDICTIO
N	
  M

ETHO
DS



BLAST-­‐based	
  approaches	
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OrthoMCL:	
  use	
  All-­‐vs-­‐all	
  BLASTp	
  and	
  cluster	
  BBHs	
  using	
  Markov	
  model	
  

COG,	
   eggNOG:	
   identify	
   three-­‐way	
   BBHs	
   in	
   3	
   different	
   species	
   and	
   merge	
  
triangles	
  that	
  share	
  a	
  common	
  side.

OrthoMCL	
  
COG	
  (Cluster	
  of	
  Orthologous	
  Groups)	
  
eggNOG	
  (evolutionary	
  genealogy	
  of	
  
genes:	
  Non-­‐supervised	
  Orthologous	
  Groups)
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Tree-­‐based	
  approaches
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TreeFam	
  
PhylomeDB	
  
EnsemblCompara

Trachana	
  K.	
  et	
  al.	
  (2011)
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Orthology	
  prediction	
  using	
  InParanoid
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Dataset	
  A Dataset	
  B

EXAM
PLE
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Dataset	
  A Dataset	
  B All-­‐vs-­‐all	
  Blast	
  search

Pairwise	
  sequences	
  
A-­‐A,	
  A-­‐B,	
  B-­‐A,	
  B-­‐B

EXAM
PLE
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Dataset	
  A Dataset	
  B All-­‐vs-­‐all	
  Blast	
  search

Pairwise	
  sequences	
  
A-­‐A,	
  A-­‐B,	
  B-­‐A,	
  B-­‐B

A1 B1S Find	
  potential	
  seed	
  orthologs	
  

EXAM
PLE
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Dataset	
  A Dataset	
  B All-­‐vs-­‐all	
  Blast	
  search

Pairwise	
  sequences	
  
A-­‐A,	
  A-­‐B,	
  B-­‐A,	
  B-­‐B

A1 B1S Find	
  potential	
  seed	
  orthologs	
  
&	
  add	
  in-­‐paralogs

EXAM
PLE
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Dataset	
  A Dataset	
  B All-­‐vs-­‐all	
  Blast	
  search

Pairwise	
  sequences	
  
A-­‐A,	
  A-­‐B,	
  B-­‐A,	
  B-­‐B

A1 B1S Find	
  potential	
  seed	
  orthologs	
  
&	
  add	
  in-­‐paralogs

A1 B1

B2

Resolve	
  overlapping	
  groups

EXAM
PLE
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http://inparanoid.sbc.su.se/cgi-­‐bin/index.cgi

EXAM
PLE
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Orthology	
  serach	
  for	
  particular	
  gene

EXAM
PLE
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Orthology	
  serach	
  
for	
  particular	
  gene
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Orthology	
  serach	
  for	
  particular	
  gene
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Browse	
  for	
  all	
  ortholog	
  groups	
  between	
  2	
  species

EXAM
PLE
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Browse	
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Browse	
  for	
  all	
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Browse	
  for	
  all	
  ortholog	
  groups	
  between	
  2	
  species

in-­‐paralog	
  to	
  L7N1Y0

EXAM
PLE
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Cladonia	
  grayi	
  	
  
	
   	
   vs	
  	
  
	
   	
   	
  	
  	
  	
  Saccharomyces	
  cerevisiae

EXERCISE
Orthology	
  prediction	
  using	
  InParanoid
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