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Improving Domain Prediction 

in Plasmodium falciparum



Protein domains

Domain predictions:



Pfam: a database of protein 

domain families

• 11,912 curated

families!

• Profile Hidden Markov 

Models (HMMs): 

probabilistic models 

of sequence families

… …



Why predict domains?

• For new sequences, before experiments start…

• Domains may imply functions

• Experimental alternatives are infeasible as 

protein databases increase exponentially



Plasmodium falciparum

• Malaria

• Diverged eukaryote
– 80% AT-bias

– Low-complexity regions

– Non-photosynthetic 
plastid 

• Annotation
– 5.5K proteins

– 45% unknown function
• 20% unknown in yeast

– 88% of annotations are 
bioinformatical



Poor domain coverage of 

Plasmodium falciparum

•Known domain 

families, very diverged

•Novel domain families

•Disordered sequences



Domain Prediction Using Context: 

dPUC

• Background

– Domains co-occur in limited combinations

– Domains are scored independently of each 
other

• Idea

– Score domains in combination

– Context + Sequence evidence



The dPUC method



Improved signal to noise



Improved ortholog coherence on 

Plasmodium species



dPUC increases coverage



New predictions

• Phosphatase -> RNA lariat debranching

enzyme

• P. falciparum

• S. cerevisiae



New predictions

• MIF4G domain-containing protein -> 

Poly-A binding protein-interacting protein 1

• P. falciparum

• H. sapiens



New predictions

• RNA helicase -> Post-translational mRNA 

regulation 



Domain context

• Complements sequence evidence

• Improves domain predictions

• Works best on Plasmodium



• Mona Singh & Lab

– Jesse Farnham

– Dario Ghersi

– Peng Jiang

– Zia Khan

– Anton Persikov

– Jimin Song

– Tao Yue

• Thesis Committee

– Leonid Krugliak

– Saeed Tavazoie

• Manuel Llinás & Lab
– Lindsey Altenhofen

– Tracey Campbell

– Erandi De Silva

– Björn Kafsack

– Ian Lewis

– Yael Marshall

– Jessica O’Hara

– Kellen Olszewski

– Heather Painter

– Yoanna Pumpalova

• NSF GRFP

dpuc.princeton.edu


