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Signal molecule binds to
G protein-linked receptor,
which activates the G protein.

G protein turns on adenylyl
cyclase, an amplifier enzyme.
Adenylyl cyclase converts
ATP to cyclic AMP.

cAMP activates protein
kinase A.

Protein kinase A phosphorylates
other proteins, leading ultimately
to a cellular response.
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25 4B F 244 (epidermal growth factor
receptor, EGFR) 2 —~N#A ¢ & A &0 &
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2. GRB, (growth factor receptor binding protein 2)

SH, Z5#4, (src homology 2 domain)
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3. SOS (son of sevenless) —# & F BB EHF
T AMRBE, THSH3%4A, 12#Rast)GDP# R GTP.
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6. MAPK (mitogen-activated protein kinase) - &
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344 K BH-FPB (transform growth factor p, TGFp )
TWRETRHZEZIR, §HEA RO L AR
SE M) IR,

TGFB™T #FTGFp IR ik 1R RS, B
TGFp A Z AR TGFP 15 ZARBEER AL, A& 1A
2K, BEBABILSMad2/3%d, BifESTHT
Smad/~FH 2P T RARER, Framiedgaik.
e WA AP SmadF £, S5 TGFPRZETFE AN
fE5%F.



Cytoplasm

Sna2 § T

SP1, ATF/CREB
and AP-1%¢

Nucleus P
Smadd  Smad2/ 3 FF
J ! Transcription

Target gene

<+ SBE: Smad-binding element
< TBE: transcription factor-binding element
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NF-kBA & &6 XA B R B AZ 540X 89 4%
XA F. BIFREE TR (TNF-R) . AA4EL
XRFEEZNREX @R TZREEANTFHEE
154 S @32 — & NF-«xB (nuclear factor-xB,
NF-xB) i@ 3.
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(signal transducer and activator of transcription, {5 %
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Wnt{5 518 5%

CWnt iz T @B 254 TR A4 30 HFe -1 5
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I ¢ &Wntiz 5@ %, &dh-%m% (p-Catenin
) HEERAEEZ,

2.Wnt/PCP & %-(planner cell polarity pathway),
@ it J6E 4 % %INK (c-Jun N-terminal
kinase) %1842 %a i § %= & 4k

3. Wnt/Ca® & %, & i # 30 A Cas k%) o fa A,
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Frizzled (FzdFrz) @A 24, A7h%EB B4,
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Dishevelled (Dsh#Dvl) &4 & fat /i ¥4 % L 4%
5, @it APC. AXIinZGSK3P% & @ #; &, ¢ & 4
M hs, BRalf Fi g KA GpP-Catening 4.
GSK3p (# 2488 &#3p ) 2~ L/ 5485608
& o i HWntE5at, GSK3P 4 %4 ot £ & 4o 2| P-
Catenin Ns# ¢4 4/ 4 £, # % A L, #% &% {L & p-Catenin
% P-TRCP iz £ A H-1516 /5, 54 8k (
proteasome) F&#f,
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< Notchfz 5 &2 ¥ Notch&ik (DSLEE ) .
Notch#CSL (—E(DNA&AEG ) £4X.

<*Notch&iedk: &% 4% F Notchfeik 4 Deltafe
Serrate, & % #lag-2, IG5 F 4, Notch#y
FLAR XA ADSLE & (EHILehdh F K
Jagged) , #FRFEKXILEREZE, EHIIRESH
¥ RNFHEGFHET A X, N3&A —/~44-Notch
S F gDSLIE .




< B Notch#etk (4=Delta) Fata4R et Notchsd
A&, NotchikZaisin®), Bk EA4 2l
1258 i EICN (intracellular domain of
Notch) , #AMRHEECSLLES, ATFTEEER
iX,

“CSLA#FZAT, EHLHMHF MKCBFL, &
F#g M Suppressor of Hairless, E& &+
"fklLag-1, ¥ E.
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< <4 4L % #nHedgehog & & £ & A 34 A A
Shh (Sonic hedgehog) . Thh (Indian
hedgehog) #<Dhh (desert hedgehog) -
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Hedgehogfz 5 &2 494 £ & F &Ci (Cubitus interruptus
, KB FAClL) , EH4tisdh, 2T &155KD.
aFFCHEAcERaf RNAHK, LB Fa@st: Fu(
Fused, —# 4 &8 /4 A% % &) . Cos (Costal, —# 4
#E ok nME LegB4a) 45U (Suppressor of
Fused, £ @ %4) -

f % A Hedgehog s % at, Cisk KB AT5KD @ # &, st~
fm K%z, 114|Hedgehogfz 54 2 A &. %HedgehogtPtc
skooat, Cithemabin4l, AEAAKRTHK L%, K@l
ANMAKE T, EofatABA kL, B EALHEWNTF
Ptc. Ptces & ik, X 4&4p4Smo, A & ¢ 4| Hedgehogis 5
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AT RIMMLE— A THESMMEZESTA 2L RAA
HH—NqgrHh, BRsHLCEE, TREL4LA+E
7HEHEMH T

CARRATE. FRAMAXFR NG GERT, @AaA<
HRERTRY, ML CHfzTRELN $HH,
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NEGmiAcRE, OANOIKINF & fa oA < R1E,



CMBATHRTRARE (MRATHINHRE)
O % thFas#H K AMNF 15 54§ 042
@4 7 7 7 & F % 4k | (tumor necrosis factor receptor
[ TNFRI)A &K &MN& a1z 53 &84
TNF 4a % A <+ % % 8.4 (TNF related apoptosis induced
ligand, TRAIL) 125 3% & &4
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(Permeability transition pore, PTP) £ 4k, #—# 5
o F B A
@Bcl-2 £ B B4 R4 7 A6 E &



IIIIIIIIIIII |.. Jiil

CARMMNFH@RA CcRE

AR Rt Aok A AEAALARNT B —
A ARMCa> A4, —RAATHAARRM LGHEE,
Co*RABIGMNERZGETHEAT, v REFHA
B L EEREHPRERTZGEA. Ash, %A@
MEZG4SE, AR MR PCa ik B a4 Al TH
oh Y0 AL A ©— 69 Lk o



a

CHAACEBEHNGAR RRE R RAARSLF R FHE
% B4 8 R % . Caspase Rk £ & 174% & AF 4 45
FFACH AL ER L. TEHHAcaspasel. 3. 6.
7. 8.9 1045 <ciz5% %, # Fcaspase8.
Of RéaM A<t sk, ®caspase8AFASH TNF £
AR4%ACHETHEGL %8, caspaseIR £ 44k AT
RIEWQ B HE. caspase3. 6. 70 & fa A © 6 AL
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