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FUNCTIONS OF CELL COMMUNICATION

Gene transcription
Cell proliferation

Cell survival

Cell death

Cell differentiation
Cell function

Cell motility

Immune responses

Plasma membrane
(transport)

Microtubule
© (assembly/
disassembly)

Endoplasmic

Trl%g;segde <@ | Kinase reticulum
(lipid formation) * (protein
E;ﬁﬁg:g Phosphorylase

kinase

(glycogen formation)

% Phosphorylase
(glycogen breakdown)

) Nucleus
o (DNA synthesis,
& . differentiation,
L  RNA synthesis
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CELL-SURFACE RECEPTORS

plasma membrane
cell-surface

receptor

hydrophilic signaling
molecule

INTRACELLULAR RECEPTORS

small hydrophobic
/ signaling molecule
®

i

carrier protein

intracellular receptor
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FLASMA L
MEMBRANE © ||

CYTOS0L

HOOC DO

j § insulin
- CO0H racaqbor OO0
COOH Src
EGF LEE L el
receglor
TYROSINE-SPECIFIC PROTEM KINASES

j| 100 aming acids

Protein kinases

Wy MH;  NMy; MM MH;

COOH

D00 COOH

SERNETHREONINE-SPECIFIC PROTEIN KINASES

COOH

From The Art of MEoC? € 1995 Garland Fublizhing, Inc.




fi. fElEEE R R B

(—) 4pue) RZERs
o EHEETHRCNEZLSNnmPISEKEESLIE,

Y/ NS FUNCa2ts cAMPIEIY .

- {F

1. T [R)AH <R 40 B xT o FHE S5 1B,

SRR X 2 0 ) B R BRI 2R ( P 2R TR SR )

Cog

Dn Fean 2008



r

==

e
Sy

5

{~
T

=0
Ly S=s

e

e

L o o
"\.- |I‘.

SaNg gﬁ‘,u

C O n n eXO n Adjacent

plasma membranes

Two adjacent connexons
forming an open channel
between cells

Channel
{diameter 1.5 nm)

Connexon —___

Intercellular E
space R




(=) FREIRIH 43R i
o QN4 RAl, . & A8+ 2 (8] (iR
A, T5BkE AR AL IE] R 5 .

SIGNALING BY PLASMA-MEMBRANE-BOUND MOLECULES

SIGNALING TARGET
CELL Kf . CELL

!
signaling :
leHEUEE FEE'-L':ptEII‘



o YRS Ak 2

5

(=) BN

i (CandEz ) 240F

S, MENE S TR
Jjjﬁ[%’ m‘éj\y\:lél'géo

o

Falgipd, T E

SIGNALING BY SECRETED MOLECULES

SIGNALING @
CELL /

signaling
molecule

 ——

TARGET
CELL

receptor



Ns: N LBEA mEes, R

THEA0ML . 4. OKKE (108-102M ) , @

45tk @K

Wi O R4
« RAME S K MR R AbE R T HE M.

(0]

» i BE5 0 TIEEYT BUEMNTRETR A,

A

T QHREEST.

B b A5 5 RO B AT RS 48 g Dy [R) 25 B[R] — 2
PR R s i O

O

Dr 7{&@‘ 2005’



(Al PARACRINE

signaling .
call
i
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Cell surface receptors

(A) ION-CHANNEL-LINKED RECEPTOR # —

(B) G-PROTEIN-LINKED RECEPTOR

G protein activated
E'FII'!,FT'I"IE ar Gprutein
ion channel

(C} ENZYME-LINKED RECEPTOR

activated e
2nzyme or
ion channel

ligand

A

inactive active
catalytic catalytic
domain domain
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Chemical synapse

nerve terminal

neurotransmitter
in vesicles

transmitter-
gated
channel

postsynaptic
target cell

S synaptic cleft

target cell
plasma membrane

ACTIVE CHEMICAL SYNAPSE
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Acetylcholine receptor

acetylcholine
binding
site

lipid

bilayer channel
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Three conformation of the acetylcholine receptor

unoccupied
and closed

occupied occupied
and closed and open
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lon-channel linked receptors in neurotransmission

RESTING NEUROMUSCULAR JUNCTION

VOLTAGE-GATED

nerve terminal
Ca®* CHANNEL

acatylcholing

ACETYLCHOLINE-
GATED CATION
CH&HHEEL ° VOLTAGE-GATED
Ca® CHANMEL
VOLTAGE-GATED
Ma® CHANMNEL

GATED Ca™
sarcoplasmic  muscle RELEASE CHANNEL
reticulum plasma

membrana

_ ACTIVATED NEUROMUSCULAR JUNCTION

g | nerve
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© Hormone

R

Inactive

Exterior

Trimeric 95 protein

Cytosol

RESTING
STATE

o U

n Binding of hormone induces a conformational
change in receptor

by L

E Activated receptor binds to G, subunit

O,

G

Binding induces conformational change in G,; bound GDP

dissociates and is replaced by GTP; G, dissociates from Gg,

Hormone dissociates from receptor; G, binds to effector,
activating it

Hydrolysis of GTP to GDP causes G, to dissociate
from effector and reassociate with Gﬁ?
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Glycogen breakdown in skeletal muscle

inactive A-kinase

active A-kinase

active
phosphorylase

phosphorylase
kinase

kinase

GLYCOGENM GLUCOSE 1-PHOSPHATE

l

GLYCOLYSIS
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cAMP activate protein kinase A, Kinase A 5t
which phosphorylate CREB Cytoplasm

(CRE binding protein ) protein

and initiate gene transcription.

CRE is cAMP response element
in DNA with a motif
S'TGACGTCAZ
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Inositol phospholipid signaling _
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Controls on Cytosolic Calcium Ca* ATPasain
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E whﬁ’m‘ - molocules in import in
; 'rbtlgﬁl.:n : cytoplasm - mitechendrion
. - . plasma mambrane

Wi o

(G = 107 M plagma membrana
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cGMP in Photoreception
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Receptor tyrosine kinases
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Receptor tyrosine kinases

-

(a) Structure of the epidermal (b) Activation of the EGF receptor
growth factor (EGF) receptor

2 ddizon Wesley Longrman, Ine.
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RPTK-Ras Pathway
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PISK PATHWAY
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domain

PH
domain

PDK is phosphoinositol
dependent kinase
Akt is PKB, influence cell

survival
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Steroid hormone receptors

inhibitory hormone-binding site DNA-binding

protein complex domain
COOH ‘ e

transcription-

activating caortisol receptor
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astrogen receptor

DNA-binding domain hinge region N

= L C
progesterone receptor

steroid -
hormone
_— I — C
vitamin D receptor

v
DMNA-binding site exposed

N — C
COOH thyroid hormone receptor
N —_ C

(A) (B) ratinoic acid receptor
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