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Protein domains

Domain predictions:

_ F-box




Pfam: a database of protein
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Models (HMMs):

probabilistic models
of sequence families
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Why predict domains?

Nunber of entries in UniProtkB /TrEHBL

zf-C2H2 zi-ztHazztC2H?
DEAD Helicase Czf-CCHC
Pkinase CaMKII_AD

ABC_membrane ABC_tran ABC_membranédBC_tran

Acetyltransf_1 Bromodomain

* For new sequences, before experiments start...
 Domains may imply functions

« Experimental alternatives are infeasible as
protein databases increase exponentially



« Malaria

Plasmodium falciparum
* 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
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Domain Prediction Using Context:
dPUC

DEAD Helicase C zf-CCHC

RNA_pol_Rpb2RNRNRIRNA_pol_Rpb2_6RNA_pol_Rpb2_7

« Background
— Domains co-occur in limited combinations

— Domains are scored independently of each
other

* |dea
— Score domains in combination
— Context + Sequence evidence



The dPUC method

Standard Pfam:
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DEAD _ YHelicase_CJzf-CCHC} ==p { DEAD  }{Helicase_C}
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123.4

Helicase_C

DEAD

dPUC Pfam:
(z-CCHC) =—p < DEAD  }{Helicase_C|zf-CCHC}
-2.0
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Improved signal to noise
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Improved ortholog coherence on
Plasmodium species
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New predictions

* Phosphatase -> RNA lariat debranching

enzyme
* P. falciparum

Standard Pfam
dPUC Pfam

e S. cerevisiae

Standard Pfam
dPUC Pfam

Metallophos

Metallophos DBR1

MetallophosDBR1

MetallophosDBR1




New predictions

* MIF4G domain-containing protein ->
Poly-A binding protein-interacting protein 1

* P. falciparum

Length (aa) |350 |400 |450 |2650 |2700 |2750 [2800  [2B50  |2900  |2950
Standard Pfam MIF4G
dPUC Pfam PAMZ MIF4G

* H. sapiens

Length (aa) 50 100 150|200  |250  [300  |350 400  |450
Standard Pfam PAMZ MIF4G
dPUC Pfam PAMZ MIF4G




New predictions

* RNA helicase -> Post-translational mRNA
regulation

Description RNA helicase-1

Organism P. falciparum

Standard Pfam DEAD _____ Helicase_c

dPUC Pfam DEAD Helicase ©C zf-CCHC
Description DDX41_DROME ATP-dependent RNA helicase abstrakt
Organism D. melanogaster

Standard Pfam DEAD Helicase_C

dPUC Pfam DEAD Helicase_C zf-CCHC
Description DDX41_HUMAN Probable ATP-dependent RNA helicase DDX41
Organism H. sapiens

Standard Pfam DEAD Helicase_C zf-CCHC

dPUC Pfam DEAD Helicase_C zf-CCHC




Domain context

Pkinase CaMKII_ AD

DEAD Helicase Czf-CCHC

Acetvltransf_1 Bromodomain

» Complements sequence evidence
* Improves domain predictions
* Works best on Plasmodium
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