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miBLAST: Scalable BLAST for Batch Workloads
• A common task is to search a large 

sequence database using a “set” of 
query sequences.
– Validation of the Affymetrix probe set 

against UniGene.

• Running BLAST repeatedly for each 
query is inefficient.

• Approach: A novel database-inspired 
“join” algorithm which indexes both 
the data and the query sets.

• Free download at 
www.eecs.umich.edu/miblast

• Modifications for MPSS underway 
(for actual deployment at ISB)

Kim, Boyd, Athey, Patel, NAR 2005Kim, Boyd, Athey, Patel, NAR 2005

Query the Query the AffymetrixAffymetrix probe probe 
set against Human set against Human UniGeneUniGene

miBLASTmiBLAST is 22X faster than BLASTis 22X faster than BLAST
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SAGA: A Fast and Flexible Graph Matching Tool

• Motivation
– Graph querying is a common requirement for many DBPs. 
– Examples of graph datasets: KEGG, bioNLP, MiMI, …
– Datasets are noisy/incomplete, so exact matching is inadequate.

• Challenge: Graph Matching is a Hard Problem
– Subgraph isomorphism is NP-complete!
– Approximate Subgraph Matching: Allow approximate matching 

of node/edge labels, and structural differences.

• The database-centric SAGA approach
– Build an index on small database graph substructures.
– Use the index to match database and query graph fragments. 
– Assemble larger matches by detecting graph cliques.

Tian, McEachin, States, and Patel



Wnt Frizzled PLC CaN NFAT

CaMKII

PKC

Query:  Wnt/Ca2+ Signaling

KEGG id: 04310hsa

PLCβ IP3R

CALM

CaN NFAT

CaMKII

PKC

Match: Calcium Signaling

KEGG id: 04020hsa

Results: Query KEGG with Wnt/CA2+ Pathway

Kelley et. al. PNAS(2003)

PathBlast Example

• None of the existing methods can detect this match!
• Limitations of Existing Methods:

– Gindex & GraphGrep: only perform exact matching
– Grafil & PIS: no gap nodes are allowed
– PathBlast: only matches paths; edge alignment only tolerates 

one gap nodes, e.g. (B,D) with (b,d) and (D, F) with (d, f)

http://www.eecs.umich.edu/saga.htmlhttp://www.eecs.umich.edu/saga.html

http://enigma.eecs.umich.edu/doc.html
http://enigma.eecs.umich.edu/doc.html
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SAGA Demo and Poster

http://enigma.eecs.umich.edu/saga.html
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