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Funciones de las membranas celulares

¢Cuales es LA funcion PRINCIPAL de la membrana plasmatica?
A — Impide (regula) el pasaje de iones.

B — Impide |la pérdida de agua.

C — Impide |la entrada de patogenos, como virus.

D — Comunica a la célula con el exterior.



Funciones de las membranas celulares

1. Barrera: control del pasaje de moléculas

2. Compartimentalizacion
3. Recepcion y transduccion de senales

4. Unidn intercelular y con la matriz extracelular

5. Soporte para reacciones bioquimicas y
conversion de energia
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Membranas semipermeables y 0Smosis
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® OSMOSIS

e tonicidad (con respecto al interior cel,

soluto no permeable)
- medio hipotdnico
- medio isotdnico
- medio hipertdnico

e osmolaridad
® SOluciones hipofiso/hiper osméticas

(con respecto al interior celular,
independiente de permeabilidad del soluto)

e efecto osmotico



Osmolaridad interior celular = aprox. 0.3 osmolar

Flujo neto
de agua .

:> Flujo neto
de agua

./’

NaCl 1 M =2 osmolar Glucosa 1 M = 1 osmolar

(se disocia en solucion) (no se disocia en solucion)
¢,qué concentracion debe tener una solucién de NacCl ¢y una de glucosa?
. . -
para ser isotonica con respecto al interior celular” 03M=0.3o0sm

0.15 M = 0.3 osm (M x n° particulas)

Concepto esencial en fisiologia celular

Efecto osmotico de una solucion depende
del nUmero de particulas disueltas en la solucion.
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Permeabilidad en bicapas lipidicas
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Gradientes de concentracion ionica
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Gradientes de concentracion ionica
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Difusidn y transporte a través de una membrana bioldgica
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Figure 11-4a Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Figure 11-7 Molecular Biology of the Cell 5/e (© Garland Science 2008)




Proteinas canal
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Proteinas transportadoras
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Figure 11-8 Molecular Biology of the Cell 5/e (© Garland Science 2008)
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Transporte acoplado a
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Figure 11-9 Molecular Biology of the Cell 5/e (© Garland Science 2008)

- membranas de células animales: Na*
- levaduras, organelos membranosos: H+

(transporte activo secundario)
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¢Qué carrera esta cursando cada uno de ustedes?
A — Ciencias Biolodgicas (FCien)

B — Bioguimica (FCien)

C — Biologia Humana (FCien)

D — Doctor en Medicina (FMed)

E — Otra
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Transporte de glucosa a través del epitelio intestinal
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Transporte de glucosa a través del epitelio intestinal
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Na"K*ATPasa
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Figure 11-14 Molecular Biology of the Cell 5/e (© Garland Science 2008)

e membrana plasmatica de todas las células animales

e 1/3 requerimiento de energia de una célula animal (mayor en cél.nerviosas)



Mecanismo de la Na+K+ATPasa

Espacio extracelular g
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¢ Como atraviesan las moléculas
de agua las membranas?



¢ Como atraviesan las moléculas
de agua las membranas?

A — No pasa.
B — A través de la bicapa lipidica.
C — Hay proteinas canal especificas.

D — Transporte activo.
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Identification, Purification, and Partial Characterization of

a Novel M, 28,000 Integral Membrane Protein from Erythrocytes
and Renal Tubules*

(Received for publication, April 19, 1988)

Bradley M. Denker, Barbara L. Smith, Francis P. Kuhajda, and Peter Agre}

From the Departments of Medicine and Cell Biology/Anatomy, Johns Hopkins University School of Medmm
Baltimore, Maryland 21205

A Novel M, 28,000 Erythrocyte Integral Membrane Protein

1 2 3 B 5 1 2 3 3 5 1 2 3 4 5

Spectrin — - es | —
- ! -
i1i- =0 =

4.27

Actin— == -

6 — - — -
- Hallazgo
- “por accidente”..
$ x - aislamiento
Coomassie Blue Silver Stain Immunoblot - purificacién

FiG. 2. Membrane distribution of 28kDa. Whole erythrocyte membranes (lanes 1), Triton X-100 insoluble
membrane skeletons (lanes 2), Triton-soluble extract (lanes 3), spectrin-actin-depleted membrane vesicles (lanes
4), and Kl-stripped membrane vesicles (lanes 5) were electrophoresed into 12% SDS-PAGE slabs which were then
stained with Coomassie, or silver reagent, or immunoblotted with anti-28kDa as indicated. Each lane is equivalent
to membranes prepared from 15-30 ul of erythrocytes.
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Ovocito control Ovocito problema
(inyectado con sol. tampon) (inyectado con ARNm CHIP28)

Ovocitos de Xenopus laevis
muy impermeables al agua

._NﬂE * VOL.256 * 17 APRII 1'::; 15 November 1991; accepted 18 February 1992

Appearance of Water Channels in Xenopus
Oocytes Expressing Red Cell CHIP28 Protein

Gregory M. Preston, Tiziana Piazza Carroll,
William B. Guggino, Peter Agre*

Water rapidly crosses the plasma membrane of red blood cells (RBCs) and renal tubules
through specialized channels. Although selective for water, the molecular structure of these
channels is unknown. The CHIP28 protein is an abundant integral membrane protein in
mammalian RBCs and renal proximal tubules and belongs to a family of membrane
proteins with unknown functions. Oocytes from Xenopus laevis microinjected with in
vitro-transcribed CHIP28 RNA exhibited increased osmotic water permeability; this was
reversibly inhibited by mercuric chloride, a known inhibitor of water channels. Therefore
it is likely that CHIP28 is a functional unit of membrane water channels.

ARNmM inyectado — se traduce —
proteina a membrane plasmatica
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Ovocito control Ovocito problema
(inyectado con sol. tampon) (inyectado con ARNm CHIP28)

Ovocitos de Xenopus laevis
‘muy |mpermeables al agua
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Distribucidon de

acuaporinas en las células
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2658677/




Entrada de virus a las células:
Coronavirus
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https://www.mdpi.com/1999-4915/11/1/59?type=check_update&version=1
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Yan et al., Science 367, 1444-1448 (2020) 27 March 2020

https://science.sciencemag.org/content/367/6485/1444

RESEARCH ARTICLE

Structural basis for the recognition of SARS-CoV-2
by full-length human ACE2

Renhong Yan'?, Yuanyuan Zhang?*, Yaning Li®*, Lu Xia?, Yingying Guo'?, Qiang Zhou?{

Angiotensin-converting enzyme 2 (ACE2) is the cellular receptor for severe acute respiratory syndrome-
coronavirus (SARS-CoV) and the new coronavirus (SARS-CoV-2) that is causing the serious coronavirus
disease 2019 (COVID-19) epidemic. Here, we present{cryo—electron microscopyjstructures of full-length
human ACE2 in the presence of the neutral amino acid transporter B’AT1 with or without the receptor
binding domain (RBD) of the surface spike glycoprotein (S protein) of SARS-CoV-2, both at an overall
resolution of 2.9 angstroms, with a local resolution of 3.5 angstroms at the ACE2-RBD interface. The
ACE2-B°AT1 complex is assembled as a dimer of heterodimers, with the collectrin-like domain of
ACEZ2 mediating homodimerization. The RBD is recognized by the extracellular peptidase domain

of ACE2 mainly through polar residues. These findings provide important insights into the molecular
basis for coronavirus recognition and infection.



https://science.sciencemag.org/content/367/6485/1444
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Cell Science Virus Entry at a Glance https://jcs.biologists.o
Fativogoson Yohei Yamauchi and Ari Helenius rg/node/1547202.full

Steps of virus entry Mechanisms of virus entry and sites of virus penetration Attachment factors and receptors

\iiis Macropinocytosis SV40, HCV
ASFV. HIVi HRV2
Binding CVB  HSVi Other
bV KSHV Clathrin mediated Caveolae Lipidraft Fusion pathways
U

EBOV NV BDV  HCV SV40 mPy HIV1

HAdV3 RSV SV40 HSV
HAGV35 VACV Covl : :1?,"2 SeV.

= FMDV  SFV
HAGV2 UUKV "8 i s g G g d e s
HAGV5 VSV RN SR R siisiii BB rniliss P rons
HSPG Sl GMi LDLR DC-SIGN Integrin  CD4 CCR5  CAR lntegrin
) acd  ganglioside aVp3 CXCR4 aVp3or5

ﬁ: Attachment factors Receptors

Dynamin

HSV
SeV. Mucropinocytosis

Early macropinosome

@ / Rumm
RABS
l IpH RAB34 ; 3 VACV@ Viral core
16.5-6.0 SNX1 ; - Lateral
@ [[rracrosoie = t 3 _ Y bodies
: O

transport

- yeling
3 F Pl
Maturation 4 RTK ¢ ClB
. INtEGIN —— Sngnah S
() meipo] :

FAK  Ras

[Actin modulation ] raﬁnxln
Nuclear Macropinosome Mamrlng endosome PI3K  RACT Rum S corir a q ion sas
pore Uncoati PISK | CDC42 13K
ng RABS "
Nucleus -n 6.0 % PAK1 | PAK1 Ras RAB34 = PKC
{ 2 RO ‘ m PKC RABSand 7 ARF6  PIKFYVE
Panel adspted from Marsh and Helenus (2006). Cof 124, 729740

ESCRT
i Pdins(3,5)P,

Virus uptake into vesicles

Uncoating of adenovirus 2
Influenza A Sv4o Semliki Forest

Transport ] Capsid NPC disruption Viral components
1o NPC distuption S'nglngs:d of 8 : iovirus 2
: capsid

PIKFYVE \_© %/ | amp1

& \>

KSHV RAB7 N & piX (small
&3 \ ‘ RSV RAB9 A B Y capsid protein)
: VACV \
Tight-fi =00 it O ) NPC components
ight- pit Invagination

st e LAMP1 & 9. oo S e R

s ey ’ ‘ ; & NUP358  NUP214/

NUP8g

0
NUP153  NUP62

CCV (partly coated)
©n o 10p ki has been previcusly published by Matsn ef al

(1981). . Colf Biot 91, 601-613. The images in the bottom row were
oaptured with the help of Jro Usukura (Nagoya University, Japan).

. N-acetyiglucosamine; GM1, monosialottrahexosyigangiiosiie, HAGY, 5 3 N ), . < -
mnmmus HCMV, Human cylomegaloninus; HCV, Hepelitis G virus; HIV, Human immunodeficiency virus; HPV, VUKV, Ubkurdami vinss; VAGY, Vacoiia vieus; VSV, vesicular stomattis virus. @ Journal of Cell Science 2013 (126, pp. 1289-1295)



https://jcs.biologists.org/node/1547202.full




