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Cytochrome BC1 Complex (1bgy)




Polarity scale for identifying
transmembrane helices

Amino acid Transfer free energy
residue (kcal/mol)
Phe 3.7
Met 3.4
Leu 2.8
Val 2.8
Cys 2.0
Trp 1.9
Ala 1.6
Thr 1.2
Gly 1.0
- Ser 0.6
Pro ~0.2
Tyr ~(,7
His ~-3.0
Gin - 4.1
Asn —~4.8
Glu —8.2
Lys -8.8
Asp -9.2
Arg -~ 12.3

Note: The free energies ave for the
transfer of an amino acid residue in an o
helix from the membrane interior
{assumed to have o dielectrie constant of
2} o water, Alter D.M. Engelman, TA.
Steitz, and A. Goldman. Ann. Rev.
Biophys. Bivphys. Chem. 15(1986):330,

Hydropathy index

{free snergy of transfer to watsr, In

Criterion level
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. 1. DAS plot of two arbitrarily chosen proteins (COX3_PARDA
C?ﬁﬁ _BCOLD. The cross weighted cumulative score profite (dewed line)

s global DAS profife {continuous lineg) caleulnted as fie & )
{He cumtatve score profiles obtained for comparisons with the other 43
grotetns i the test set are also shown for COX3_PARDE. COX3_PARD:
1134 seven amd CYDBB_BCOLI has cight tronsmembratie segfrients.




e where p; is the frequency of the residue j
in the whole protein;
® g;; 1s the frequency of the residue j in the

structural part ¢ of the protein.
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Inside loop

Amino acld seq: MGDVCDTEFGILVA. . . SVALRPRKHGRWIV. . \FWVDNGTEQ. . . PEHMTKLHIMM. . .

State seq: oconoconocohhnbh. . .hhhhiiiiiiihhb. . . .hhhocooOO. . . 000000oH . . .
Fail .- Tail-Toil,...... . oy Tail - Loop - Tail —- - -
ou il bl _

Short loop Long loop

Tigure 2. Structural states defined for a typical helical transmembrane protein. The five states are: inside loop (I},
inside tail (i), membrane helix (i), outside tail (0} and outside loop (O). Tails (thick lines) are thought to 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.



Cutside

Inside

Figure 3. Architecture of 11MM
used for topology prediction. States
with the same transition matrices
ate colored in the same way: white,
helix states; light gray, tail states;
dark gray, loop states. Rectangular
areas FI. type states; hexagonal
ones, NFL type states. The obser-
vation-synbol probabilities used by
states are marked in each state. The
structure of substates in the case of
the FL type is drawn within states.
Lines and arrows show ¢he possible
transitien between states or sub-

states.
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Figure 2. Distribution of transmembrane helices measured parallel to the average direction of the transtembrane helices in [ A shices in
the eight sclecied proteins (see the texy). Transmembrane helices are defined by the DSSP program and cted by vatious transmembrane
helix prediction methods. The z-coordinates at the value of 50% and at the mean of the curves are shown above the gmphs 'Ihc gray areas

show the same regions as in Figure 1.
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Mutation and
rapid evolution
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Slow evolution
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Common energy landscape
of a glebular or a trans-
membrane protein,

One stable state

Celluiar relocalization

finergy landscape
corresponding to

the transient state
from transmembrane
protein to globular one.

Two {or more) stable state
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