
1 the
e,—— abdus salam

and cultural international centre for theoretical physics

international a
energy agency

SMR 1329- 1

COLLEGE ON BIOPHYSICS:
FROM MOLECULAR GENETICS TO STRUCTURAL BIOLOGY

1 - 12 OCTOBER 2001

PREDICTION OF TRANSMEMBRANE
PREOTEIN TOPOLOGY

Istvan SIMON
Institute of Enzymology, BRC

Hungarian Academy of Sciences
XL Karolina uut. 29

H-1518 Bp, Budapest, Hungary

These are preliminary lecture notes, intended only for distribution to participants.

strada costiera, I 1 - 34014 trieste italy - tel.+39 04022401 I I fax +39 040224163 - scUnfo@ictp.trieste.it - www.ictp.trieste.it





Cytochrome BCl Complex (Ibgy)

-20
Inside



Polarity scale for identifying
tnmsmcmbrane helices
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1, DAS plot of two arbitrarily chosen proteins (COX3_PAR©il
CYDMmPXX)tl). The cmss weighted cumulative score profile (<km$&

l lg}ot>s! DAS profile (continuous line) calculated as tie SWmga W
scow profiles attained for compsrisofts with the 6#&'r 43

iii &n& test set are also shown for>COX3_PA^t>1i. W
CYt>B_E€OL! has eight tnmsmembratte s
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where pj is the frequency of the residue j

in the whole protein;

lj is the frequency of the residue j in the

structural part i of the protein.
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Amino acid seq: MGDVCDTEFGILVA. - .SVALRPKKHGRWIV. . .PWVDNGTEQ. • .PEHMTKU-IMM. . .
State seq: ooooooooohtihhh.--hhhhiiiiiiihhh...hhhoooooo...ooooooohhh..-

Topology:
Tail

out

Tail-Tuil, Tail- Loop -Tail f—

Short lo&p Long loop

lugure 2. Stmctural states tklined for a typical helical trammembrane protein, rl1\e five states are: inside loop (I),
inside tail (i), membrane helix (h), outside tail (a) and outside loop (O). Tails (tliick lines) are thought tQ interact with
the inside or outside parts of the membrane, while loops {thin lines) do not Two tails between helices can form a
short loop, but longer loops are formed by tail-loop-tail sequences.
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Figure 3. Architecture of UMM
used for topology prediction. States
with the same transition matrices
are colored in the same way: whit*?,
helix states; light gray, tail states;
dai'k gray, loop states. Rectangular
areas 'FL type states; tiexagona!
ones, NFL type states. The obser-
vation-symbol probaMities used by
states are -marked in each state. The
structure of stfbsta1?es m. #ie case of
the iPL *bĵ pe is drawn wWfcin states.
Lines and arrows show $*e possible
'transition between states or sub-
states.



TOPOLOGY or MEMBRANE PROTBINS
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Figure 2. Disuibution of transmembrane helices measured parallel to the average direction of the n&MSiefflterai« helices in 1 A slices in
the eight selected proteins (see the text). Tramrnembrane helices are defined by the DSSP program and predicted by various transmembrane
helix prediction methods. The ^-coordinates at the value of 50% and at the mean of the curves are shown atoow the graphs. The gray areas
show the same regions as in Figure I.
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Globular proteins
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Conimon energy landscape
\ , \ of a globular or a trans-

membrane protein*

| One stable state

Cellular rel&ealizatiom

Energy landscape
corresponding to
the transient state
from traiisinejiiijrane

protein to globular one.

Two (or more) stable state
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