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Model Paucimolecular proposat per Danielly & Davson, amb la
bicapa lipidica coberta per proteines
Danielli & Davson (1935) J. Cell. Comp. Phys. 5(4):495-508
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The Fluid Mosaic Model of the
Structure of Cell Membranes

Cell membranes are viewed as two-dimensional solutions
of oriented globular proteins and lipids.

S. 1. Singer and Garth L. Nicolson
Science (1972) 75, 720-31
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Complexitat de la membrana plasmatica:
Model ‘actualitzat’

| 00s lipids differents

- atapeida (amb proteines integrals i periferiques)
- elements del citoesquelet (filaments d'actina)

- el costat critoplasmatic esta ple de proteines @
- gradients realistics de metabolits, ions, | pH

Marrink et al. (2019) Chem. Rev. 119(9):6184-226
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Proteines | membranes al
genoma huma

2,243
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intracel fular
membrana
membrana & secrecid
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4,780
11,930

Uhlén et al. (2015) Science 347:1260419
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>50% dels farmacs tenen com a
diana una proteina de membrana

GPCRs
@® Ion channels
Transporters
Hormone receptors
Other receptors
Miscellaneous
Integrins
DNA
Enzymes (soluble)

Hopkins & Groom (2002) Nat. Rev. Drug Disc. 1:727
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El plegament de les proteines (solubles)
esta dirigit per I'efecte hidrofobic

Energy
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Number of structures

Queée sabem de l'estructura de les
proteines de membrana!
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n > 80.000 estructures de proteines (Uniques) amb resolucié atomica

~ 1.400 proteines de membrana (<2%)
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Com sdn eixes estructures!?

Outer Membrane
Proteins

Com es pot travessar el nucli b '{\/>§ oy ¥
esquelet polipeptidic polar (N

amb la formacid d'estructures

DT
§Q O+
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Quants aminoacids hidrofobics formen
una helix transmembrana!

15Ax20=30A ”’,‘ii-“; s

5

ponts d'H
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Distribucid dels aminoacids basada

en les estructures de proteines
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Baeza-Delgado et al. (2013) Eur. Biophys. J. 42(2-3):199-207
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Model de plegament de proteines de membrana:
dues etapes

a Sequiéncies hidrofobiques formen la seqliencia
i ~ d'aminoacids g
helixs-a transmembrana: v = 3
polaritat de . o
I'enllag peptidic | T hidrofobicitat de la
polaritat de sequenoa d'aas

polaritat de hidrofobicitat de ) en\lag PePT'd'C
I'enllac peptidic la seqliencia d'aas
\;
WS
\~
a Associacio lateral de les helixs-a transmembrana:
2 P% s °% i );Jf % %‘-"2‘? ? interaccions febles:
3&2&{&%6 58 }% %E;é - van der Waals
< ”{ & 3 aany ol % 2 2 ¥ - ponts d'hidrogen
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Popot & Engelman (1990) Biochemistry 29(17
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Aproximacions experimentals:
etapa |

Peptids sintetics: Models computacionals:

Trp fluorescence spectra
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transcrlpdo\ mRNA
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Aproximacions experimentals:
etapa |

Acoblament de les regions hidrofobiques

regio
hidrofobica

regio
hidrofobica

Harayama & Riezmann (2018) Nat Rev. Mol. Cell Biol. 19:281
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Aproximacions experimentals:
Bziectertic?irfodopsina etapa 2

Outside cell
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Aproximacions experimentals

Glicoforina A

etapa 2

Bacteriorrodopsina

mutants
1234567 8 910

Orzéez et al. (2004) J. Mol. Biol. 335, 631

Popot et al. (1987) J. Mol. Biol. 198, 655
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tals

IMacions experimen

Aprox

etapa 2

DLPC (12:0)

DEPC (22:1)

Grau, et al. (2017) Cell Stress 1:90-106
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Plegament de proteines de
.membrana in vivo

® [l problema del plegament in
vivo de proteines de
membrana:

— La presencia de regions
hidrofobiques exposades a
I'entorn aquds del citoplasma

— Agregacio dels polipéptids |
degradacio per la maquinaria
cel ular

. ® Com ho solucionen les
¢ cel lules?
— Lainsercid de les proteines a

la membrana és co-
traduccional

— La translocacio de les
proteines de secrecié també
és co-traduccional
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Direccionament de proteines de
membrana | de secrecio

SRP mamifers

SRP54 SRP54 SRP9 ‘*éﬂ s
NG Vel

Signal
Recognition
Particle

peptid senyal
(o el lerTM)

citosol

SRP receptor

(SR)
P

translocs” P

ER lumen membrane

protein

Adaptat de Halic & Beckmann (2005) Curr. Op. Struct. Biol. 15:116 |

= secreted
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Estructura del transloco

van den Berg et al. (2004) Nature 427,36
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Gumbart & Schutten (2006) Biophys. J. 90, 2356
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TEXTBOOK OF ‘

STRUCTURAL

CO-TRADUCCIONAL

Dues rutes d'insercio:
co- post-traduccional

>30 residus
després de la SP
(o del 1er TM)

Stop-transfer
anchored

Signal

anchored

P .

Poul Nissen t}‘o olytopic
Morten Kjeldgaard Extra-
N cytosolic

—_— T
e
3 Sec61/SecY | é Cytosolic
RNC complex (o]
POST-TRADUCCIONAL
Proteines Ne o Tail

Sense SP go. Get3 (llevat) anchored
poc hidrofobica) Extra-
¢ S cytosolic

<30 residus
després del TM

C$ Cytosolic
N

Liljas et al. (2016) Ed.World Scientific
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pero... encara no ho sabem tot!

nalof scienge/3November2022.

nal jo
-~ a TMD inserts into membrane after b
: tm exiting the Sec61 lateral gate

Sec61 | OsT | @
ER complex ' ) complex
membrane
T
Cytoplasm :f E \ Z
Ribosome — A protein L
being made
c MPT enables additional
gclotﬁermssho_wi ¢ 5 ) TMDs to enter the
s enckiviy to / ' (Multi-Pass Translocon) mem brane without
TMDs begin MPT complex passing through Sec61
to associate

with MPT BOS
\\ complex

complex

Lateral D> PAT
gate closed complex

Becks (2022) Nature 611, 40-1
Smalinskaité et al. (2022) Nature 611, 161-166
Sundaram et al. (2022) Nature 611, 167-172
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CELL BOUNDARI\ o

How Membranes and Their Proteins Work

Per a emportar-se a laula...

GonARVONIEINE proteines sén molt abundants (i
B |Dids molt diversos).

l)()\ AL! [) \I I'

» El plegament de les proteines de i
membrana ocorre en dues etapes |
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» La sintesi de proteines de membrana
(i de secrecid) la realitzen ribosomes
units al RE, majoritatiament de forma
co-traduccional
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