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Efectos por deficiencia en la hormona LEPTINA
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FIGURE 23-32 Hypothalamic regulation of food intake and energy
expenditure. (a) Anatomy of the hypothalamus. (b) Interactions be-
tween the hypothalamus and an adipocyte, described later in text.
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Modos de seial segun la distancia
entre la célula emisora y la célula
blanco:

- ENDOCRINA
- PARACRINA
- AUTOCRINA
* YUXTACRINA
- NEURONAL
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COMUNICACION AUTOCRINA




FIGURE 12-5 Role of voltage-gated and ligand-gated ion channels
in neural transmission. Initially, the plasma membrane of the pre-

synaptic neuron is polarized (inside negative) through the action of
the electrogenic Ma'K" ATPase, which pumps 3 Na" out for every 2
K" pumped into the neuron isee Fig. 12-3). I:ijl.ﬁ. stimulus o this neu-
ron causes an action potential to move along the axon (white amow),
away from the cell body. The opening of ane voltage-gated Na ™ chan-
nel allows Ma' entry, and the resulting loczl depolarization causes
the adjacent Ma" channel to open, and so on. The directionality of
movement of the action potential is ensured by the brief refractory
period that follows the opening of each voltage-gated Na' channel.
fg:l When the wave of depolarization reaches the axon tip, voltage-
gated Ca®" channels open, allowing Ca’" entry into the presynaptic
neuron. {3 The resulting increase in intemnal [Ca® ') triggers exocytic
release of the neurotransmitter acetylcholine into the synaptic cleft.
{4) Acetylcholine binds to a receptor on the postsynaptic neuron, caus-
ing its ligand-gated ion channel to open. fE:I Extracellular Na* and
Ca’" anter through this channel, depolarizing the postsymaptic cell.
The electrical signal has thus passed to the cell body of the post-
synaptic neuron and will move along its axon to a third newron by
this same sequence of events.



Sistemas de
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Parte de este material fue tomado del Lenhinger 32 Ed y del Stryer 52 Ed.



Some Signals to Which Cells Respond

Antigens

Cell surface glycoproteins/oligosaccharides
Developmental signals
Extracellular matrix components
Growth factors

Hormones

Light

Mechanical touch
Neurotransmitters

Odorants

Pheromaones

Tastants
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En las células eucariontes los primeros mensajeros
pueden ser:

* Proteinas. (insulina, hormona de crecimiento, prolactina, factores de

crecimiento, etc)

* Pequeiios péptidos (ocitocina, vasopresina, encefalinas, sustancia P, etc.)

-Aminoacidos o sus derivados (glutamato, glicina, serotonina, histamina,
dopamina, adrenalina)

*Nucleotidos (ATP)

‘Esteroides (cortisol, estradiol, testosterona)

‘Retinoides (dcido retinoico)

*Derivados de acidos grasos (Prostaglandinas, leucotrienos y tromboxanos)
‘Gases disueltos (NO y CO)
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La respuesta celular ante un mensajero externo
tiene cuatro caracteristicas:

Es especifica

Se amplifica la senal

Se produce adaptacion

Se puede Integrar con otras senales



(a) Specificity @

Signal molecule fits \

binding site on its L\)ﬁ

complementary receptor;
other signals do not fit. Receptor

Effect
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(b) Amplification

When enzymes activate Signal
enzymes, the number of l
affected molecules
increases geometrically

In an enzyme cascade.




(b) Amplification

When enzymes activate Signal
enzymes, the number of l
affected molecules
increases geometrically
In an enzyme cascade.

v

&)

‘ Enzyme 2




(b) Amplification
When enzymes activate Signal
enzymes, the number of l

affected molecules

increases geometrically
In an enzyme cascade.

v

&)

‘ Enzyme 2

Vol
e it




(¢) Desensitization/Adaptation

Receptor activation triggers
a feedback circuit that shuts
off the receptor or removes
it from the cell surface.
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(d) Integration

When two signals have
opposite effects on a
metabolic characteristic
such as the concentration
of a second messenger X,
or the membrane potential
V., the regulatory outcome
results from the integrated
input from both receptors.
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RECEPTORES “SERPENTINA”

TABLE 15.1 Biological functions
mediated by 7TM receptors

* Smell

* Taste

* Vision

* Neurotransmission

* Hormone secretion

» Chemotaxis

* Exocytosis

 Control of blood pressure
* Embryogenesis

* Cell growth and differentiation
* Development

* Viral infection
 Carcinogenesis

Source: After J. S. Gutkind, J. Biol.
Chem. 273(1998):1839.
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Proteinas fosforiladas por PKA

TABLE 12-3 Some Enzymes and Other Proteins Regulated by cAMP-Dependent Phosphorylation (by PKA)

Enzyme/protein

Sequence phosphorylated”

Pathway/process regulated

Glycogen synthase
Phosphorylase b kinase
a subunit
S subunit
Pyruvate kinase (rat liver)
Pyruvate dehydrogenase complex (type L)
Hormone-sensitive lipase

Phosphofructokinase-2/fructose 2,6-bisphosphatase
Tyrosine hydroxylase

Histone H1

Histone H2B

Cardiac phospholamban (cardiac pump regulator)
Protein phosphatase-1 inhibitor-1

PKA consensus sequence’

RASCTSSS

VEFRRLSI
RTKRSGSV
GVLRRASVAZL
GYLRRASV
PMRRSV

LQRRRGSSIPQ
FIGRRQSL

AKRKASGPPVS
KKAKASRKESYSVYVYK
AIRRAST

IRRRRPTP
XR(R/K)X(S/T)B

Glycogen synthesis

Glycogen breakdown

Glycolysis

Pyruvate to acetyl-CoA

Triacylglycerol mobilization and fatty
acid oxidation

Glycolysis/gluconeogenesis

Synthesis of L-DOPA, dopamine,
norepinephrine, and epinephrine

DNA condensation

DNA condensation

Intracellular [Ca® "]

Protein dephosphorylation

Many

*The phosphorylated S or T residue Is shown In red. All residues are given as thelr one-letter abbreviations (see Table 3-1).
X 15 any amino acid; B Is any hydrophoblc aming acid.



Estado 1

Al menos el 10% de las proteinas en una célula eucarionte sufren
modificacion covalente por fosforilacion. Se han descrito 2000
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Estado 2
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Fig. 2.5 Change in charge state of proteins via phosphorylation. The phosphorylation
of Ser residues is catalyzed by a Ser/Thr-specific protein kinase that utilizes ATP as the
phosphate group donor. The product of the reaction is a Ser-phosphate ester which

carries a net charge of -2 at physiological pH.
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#
Class or T}rpe | Stunqu& j Effector Effect
G, | |
o | Glucagon, f-adrenergics | T Adenylyl cyclase | Gluconeogenaesis, lipolysis,
G S I | T Cardiac Ca**, CI, and Na* channels |  glycogenolysis
i t Odorant | T Adenylyl cyclase | Olfaction
G | |
v A Acetylcholine, | L Adenylyl cyclase i Slowed heart rate
' : - j T Potassium channels |
G o-adrenergics
I i M, cholinergics 1 Calcium channels
o, i Opioids, endorphins T Potassium channels | Neuronal electrical activity
o ! Light T cGMP phﬂSphﬂdlEﬁtEFESE | Vision
_______ — I - ___________I - — ——— L o e e e e e e —— e — i — e ————
Gq : o | |
L G | M, cholinergics | |
Q | |er-Adrenergics { T Phospholipase C-p1 | { T Muscle contraction
’ | and
0y | ot,-Adrenergics | T Phospholipase c-f2 | T Blood pressure
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Table 43-2. Subclassification of group [LA

hormones.

Hormones That Stimulate
Adenylyl Cyclase

(Hy)

Hormones That Inhibit
Adenylyl Cyclase
(Hy)

ACTH
ADH
-Adrenergics
Calcitonin
CRH

FSH
Glucagon
hCG

LH

LPH

MSH

PTH

T5H

Acetylcholine
,-Adrenergics
Angiotensin Il
Somatostatin
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Bp-Adrenergic receptor (wild type)

Effect on
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Receptores
quimericos

Exterior NH3+

Coo-
cip-Adrenergic receptor (wild type)

Coo~
Bp-Adrenergic receptor (wild type)

Coo”
Chimeric receptor 1

cCoo”
Chimeric receptor 2

Effect on
adenylyl cyclase

Inhibits (binds Gl

Activates {binds GS

— 5 | Awr]

—> 1 [AMP]



Coo”
Chimeric receptor 1

cCoo”
Chimeric receptor 2

Effect on
adenylyl cyclase

Inhibits (binds Gl

Activates {binds GS

Activates {binds GS

Inhibits (binds G [

| [AMP]

1 [AMP]

1 [AMP]

| [AMP]



Effect on
adenylyl cyclase

Exterior NH3+
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{a) GTP-bound "on" state

Gly-60  Thr-35

Switch 1l

Switchll /% 2\ Switch |

Switch |

{b) GDP-bound "off" state

Vetter and A. Wittinghofer, 2001, Science 294:1299




TABLE 12-4  Some Signals That Use cAMP as
Second Messenger

Corticotropin (ACTH)
Corticotropin-releasing hormone (CRH)
Dopamine [D;, D3]

Epinephrine (B-adrenergic)
Follicle-stimulating hormone (FSH)
Glucagon

Histamine [H,]"

Luteinizing hormone (LH)
Melanocyte-stimulating hormone (MSH)
Odorants (many)

Parathyroid hormone

Prostaglandins E;, Ez (PGE,, PGE;)
Serotonin [5-HT-1a, 5-HT-2]"
Somatostatin

Tastants (sweet, bitter)
Thyroid-stimulating hormone (TSH)

.EE!I:E'F*.I:IT subfypes in square brackets. Subfypes may have different transduction mechanimes. For
example, serotonin is detected in some tisswes by recepior subfypes 5-HT-1a and 5-HT-1b, which
gt through ademylyl cyclase and cAMP and in other tissues by recaptor subtypa 5-HI-1c, acting
through the phospholipase C-IPz mechanism (z=a Table 12-5).
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Table 43-4. Enzymes and proteins requlated by
calcium or calmodulin.

Adenylyl cyclase

Ca**-dependent protein kinases

Ca**-Mg™* ATPase
Ca**-phospholipid-dependent protein kinase
Cyclic nuclectide phosphodiesterase

Some cytoskeletal proteins

Some 1on channels (eg, L-type calaum channels)
Mitric oxide synthase
Phosphorylase kinase
Phosphoprotein phosphatase 2B

Some receptors (eg, NMDA-type glutamate receptor)
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Nexnbrane and
. - extracellular protesns

FIGURE 2.33 A protein interaction map of Drosophila

Interactions among 2346 proteins ane depicted, with
each prodein represented as a circle placed according to its subcellular
localization. {From L. Glot et al., . Soience 302 1727,
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FIGURE 12-27 Some stimuli that produce responses in plants.
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FIGURE 12-28 Structural similanities between plant and animal sig-
nals. The plant signals jasmonate, indole-3-acetate, and brassinolide
resembla the mammalian signals prostaglandin €, serotonin, and
estradiol.



TABLE 12-7 Signaling Components Present in Mammals, Plants, or Bactera
Signaling protein Mammals Plants Bactena

lon channels

Electrogenic ion pumps
Two-component His kinases
Adenylyl cyclase

Guanylyl cyclase

Receptor protein kinases (Ser/Thr)
ca’" as second messenger
Ca®" channels

Calmodulin, CaM-binding protein
MAPK cascade

Cyclic nucleotide-gated channels
IPy-gated Ca’" channels
Phosphatidylinositol kinases
Serpentine receptors

Tnmenc G proteins

Pl-specific phospholipase C
Tyrosine kinase receptors

3H2 domains

Nuclear steroid receptors

Protein kinase A

Protein kinase G
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