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/ Motivation \ The SAGA Technique

» Graphs provide a powerful primitive for modeling real life data, especially + Goal: Approximate Subgraph Matching
= Find subgraphs in the database that are similar to the query graph.

< Graph Similarity Model Approximate Node Matching
= Existing methods only allow exact
» subgraph matching or have very

biological data.
= With the rapid increase in the
availability of graph data, there
is a growing need for effective :
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and efficient graph matching methods. Networks Networks limited approximate matching models. 2 No i
= Most real life datasets are noisy and 1ncomp1ete in nature: so exact matching = SAGA’s graph similarity model allows Difference in Node
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= Build an index on small graph substructures in the database.
= Use the index to match fragments of the query with fragments in the

database, allowing for various types of mismatches.
/Application. Comparing Different \ ' = Assemble larger matches using a graph clique detection algorithm.
Pathway Databases ¥

/ pplication: Pathway Analysis
= Significant similarities

Querying KEGG with Wnt Pathway \ between Wnt/CA and
Wnt/Hedgehog.

Comparing KEGG with Reactome
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\ Query: Wnt Signaling, KEGG id: 04310hsa |

SAGA is able to find matches for
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& Match: Calcium Signaling, KEGG id: 04020hsa j

/ Application: Querying Parsed \

= Literature Search:

therature Graphs Querying KEGG with Hedgehog Pathway Signaling | BD Assosiation
Pathway References
PubMed documents are The Wt pathway is - 335
Querying PubMed:12196289 summarized by genes and e s =

ene associations usin,
Tourigny et al. 2002. Luedde et al. 2003. g t 11 g . hedgehog pathway can . .
PubMed id: 12196289 | |PubMed id: 12668976 hatural language processing. be used to understand ] Hedgehog mgnahng

cD4o Query: CDK inhibitor p18(INK4c) is and predict additional

required for the generation of functional Q“e;i);nl;lle:‘iehoa FGETI entries in the hedgehog pathway has been )
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\\ regenerating liver.
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/ Efficiency of SAGA \ / Conclusions and Future Work \

BD research, although
it uses BD-associated
components.
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140 10 disease pathway queries: 25.5 + The SAGA graph similarity model is flexible and powerful.

120 nodes and 19.0 edges per graph on
Excoution ' ] average. = Produces biological meaningful results that cannot be found by existing
Time per
Query (ms) o i . methods

%] ' + The index-based matching algorithm is efficient and scalable (for
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dataset DI D2 D3 e DS Querying Wnt signaling pathway small query graphs).
species human | Di+mouse| D2+rat D3+worm | D4+yeast (73 nodes and 92 edges) against D1 - . . .
#graphs 162 320 470 567 654 dataset. ¢ Future Directions:
#nod 86.0 86.3 86.6 89.0 91.3
aug Fhoces NetworkBlast: > 20 hours = Scale to handle large query graphs.

avg #edges 35.3 34.8 31.7 28.5 27.3 . h )
SAGA: ~ 8 minutes = Apply to other domains.




