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A simulated membrane




Only two basic architectures




A helix-bundle membrane protein
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A B-barrel membrane protein




1M helices are typically 20-30
residues long
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Irp and lyr are enriched In the
ipId headgroup region




Loops connecting the T™M helices
tend to be short
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I he positive-inside rule

Bacterial inner membrane
in: 169% K+R out: 4% K+R

Fukaryotic plasma membrane
in: 1 /% K+R out: 796 K+R

Thylakoid membrane
in: 1 3% K+R out: 5% K+R

Mitochondrial inner membrane
In: 10% K+R out: 3% K+R




number of genomes

[ he positive-inside rule applies to
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# of genomes with a significant bias in the distribution of amino acid X in
intra- vs. extra-cellular loops
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lopology 1s controlled by
positively charged residues
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JTopology prediction
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The three most important

characteristics
peripblasm
~20
hydrophobic
residues
cytoplasm

The positive-inside rule



The three most important
characteristics
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Popular topology predictors

’hobius (HMM)

TMHMM (HMM)
HMMTOP (HMM)
Prodiv-TMHMM (MSA, HMM)

MEMSAT (MSA, dynamic programming)

TOPCONS (consensus method)

SCAMP (h-plot,
PHD (MSA, NN,
TopPred (h-plot,

kﬁe & Doolittle (h-

SOAP (h-plot)
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TopPred

N - construct all possible
ﬂ \/\ U\ . //\ topologies
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TMHAMM

tail inside loop

-2 helix.  ——

out outside loop

inside the cell outside the cell
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Helix and loop models In
TMHMM

helix core
1 2 3 4 5 6 7 8 22 23 24 25




TOPCONS

TOPCONS: Consensus prediction of membrane protein topology
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TOPCONS Sunday, September 13 2009

OPCONS

New query Consensus prediction of membrane protein topology

SCAMPI

OCTOPUS For large benchmark sets and full proteome scans, use the SCAMP] server instead. This
server is free for academic use.

AG-scale

ZPRED Enter one amino acid sequence in FASTA format

PRO/PRODIV

Help

Restrainment options »

Submit Clear Cenerate example input
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TOPCONS

Absolute value of Z-coord. (A)
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How good are topology
predictors!

Discrimination membrane/soluble: sensitivity 9/%; specificity 95%

Topology: single sequence /0-75%; multi-sequence 80-85%



Experimental constraints help
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Experimental constraints help

percent correct

100 4 92 bacterial
proteins
90_ ............................................................
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Experimental constraints help

is only active
In the cytoplasm

PhoA Is only active
in the periplasm




Experimental constraints help

Normalized GFP

Normalized PhoA



Experimental constraints help

Number of proteins
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Exporting’ experimental
constraints using alignments

BLAST alignment

E. coli query @

hit 1

225/38 bacterial/eukaryotic genomes
158 k/'1 39 k predicted membrane proteins
51.000/15.000 assignments




Topology prediction for B-barrel
membrane proteins




PRED-TMB
for B-barre

37: An

MM method

membrane proteins

Periplasmic loop Transmembrane -strand Extracellular loop




Don't forget...

Two architectures: helix bundle and B-barrel
Hydrophobic transmembrane helices
Alternating Hyf-X B-strands

The positive-inside rule

TopPred

TMHMM

TOPCONS

PRED-TMBB2

Experimental constraints help



