
泸
州

医
学

院
 

生
物

化
学

与
分

子
生

物
学

精
品

课
程

Chapter 15    Cellular Signal Transduction

What's cellular signal transduction?

Section 1   Introduction

1.

2.

3.

4.

5.

6.

(extracellular signal molecule

first messenger

What's extracellular signal molecule?

NO CO

endocrine

paracrine

autocrine
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11

2

What's hormone?

AA

3

44. 

NO NOS L-

NO

CO 

receptor

ligand

What's receptor?

1 high affinity

�

Kd

10 -11 10-9 mol/L

2 high specificity

�

33 reversibility

�

4 saturability

�

5

�

up regulation

down regulation
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1

2

3. 

4. 

5. G G

DNA

crosstalk

intracellular signal 
molecule

secondary  messenger

What's intracellular signal molecule?

third  messenger DNA

Section 2    Intracellular Signal 

Transduction Molecule

1.

2.

3. G G G

4.

cAMP cGMP

DAG 1,4,5-

IP3 -3,4,5-

PIP3 Cer

AA

Ca2+
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cAMP

AC PDE

AMP

PPi

ATP
AC

Mg2+
cAMP 5 -AMP

H2O
Mg2+

GC
cGMP G PKG

NO GC

GTP
G

Mg2+

PPi

cGMP
H2O

Ca2+ Mg2+
5 - GMP

A PKA

PKA cAMP

cAMP

PKA

R

R

cAMP

C PLC

-4,5- PIP2

DAG 1,4,,5-

IP3

DAG

DAG

PS Ca2+ C

PKC

C

12

IIP3

IP3 IP3

Ca2+

IP3

IP3 IP3

Ca2+

Ca2+
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-4,5- PIP2

-3- PI-3K

-3,4,5- PIP3

PDK

B PKB

calmodulin , CaM

17kD 148

CaM Ca2+

Ca2+

CaM

/

G

/

/

� PKA —— cAMP

� PKG —— cGMP

� PKC —— DAG/Ca2+

� PKB —— PIP3

� CaMPK —— CaM

� CDK ——

� ERK MAPK —— Raf-1-MEK-ERK

TPK

� ——

TPK

� —— TPK

10 Src Jak

G / GTP

G guanylate binding protein
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11. G

G � � �

� GTP

GDP GTPase

G

� 20 � 5 � 12

G /

GG

� GDP ���

� GTP ��

� GTP

GDP ��

Activation Cycle of Heterotrimeric G Protein

inactive active

22. G

G G

G �

G

50

G

G GDP

GEF

G GDP GTP

GAP G -GTP

GTPase GTP GDP G

Signal Transduction Mechanism of 
Monomeric G Protein
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11. N-

2. DNA 66~68

Cys

DNA

33. DNA

4. C- 30~ 

60%

HSP90

DNA

Section 3    Signal Transduction Pathways 
Mediated by Receptors

1.

2.

3. cAMP- A

4. DAG/Ca2+-PKC

5. TPK-Ras-MAPK

6. JAK-STAT

7. NF�B

1

1,25-(OH)2D3

T3

T4

GR
ER PR
AR MR

D3 VDR

TR
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22

4~6

(N-AchR) A

�- (GABAAR)

5- (5-HTR)

GABAAR Cl - HCO3
-

5-HTR Na+ K+

N-AchR Na+

K+ Ca2+

� G

�

7 �

N- C-

�

G

G

11

�

�

�G

� AC

� —— cAMP

� A PKA

cAMP- A

G
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G

G

G Gs G Gi

G Gs Gi

AC cAMP

22 cAMP- A

DAG/Ca2+-PKC

1
�

�G
� PLC
� DAG IP3

� IP3

�Ca2+

� calmodulin , CaM
� CaM CaMPK
� C PKC

PDGF
EGF

FGF CSF
IGF

5-

G

� � �

Gp

G

Gp PLC�

PLC�

C PLC

CCaMPK

CaM CaMPK

22. DAG/Ca2+-PKC
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�

�- 22~26

�

C ATP

�

� (TPK)

(IGF-R)

(EGF-R)

���

GRB2,  SOS,  Ras, MAPK

TPK-Ras-MAPK

catalytic receptor

tyrosine protein kinase, 

TPK

autophos-

phorylation

GRB2 (growth factor receptor bound protein 2)GRB2 (growth factor receptor bound protein 2)GRB2 (growth factor receptor bound protein 2)

SH2 SH3

SH2 (src homology  2 domain)

src

SSH3

PH (pleckstrin homology domain) 

G ��

SSOS (son of sevenless)

SH3 Ras

Ras GDP GTP

Ras

G

MMAPK (mitogen-activated protein kinase 
system)

�MAP (MAPKKK) Raf-1

�MAP (MAPKK) MEK1/2

�MAPK ERK1/2
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�

�

� JAKs Janus kinases

� signal 

transductors and activators of 

transcription STAT

JAK-STAT

+ R JAK 

STAT

NF�B I�B

NF�B

NF�B NF�B

NF�B

�

1.

2.

3.

Section 5    Signal Transduction and 

Medical Science

LDL

:

G
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