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Cohen and Greenberg, Annu Rev Cell Dev Biol (2008)

Table 1
Summary of activity-regulated, neuronal immediate-early genes.
Category Gene Structure/function of gene product Reference
Transcription factors cfos A DZIP protein; a component of AP-1 Greenberg and Ziff (1984); Morgan et
complex al.(1987)
fosB AbZIP protein; a component of AP-1 Hope et al. (1992); Dragunow et al.
complex (1992)
c-jun ADZIP protein; a component of AP-1 Saffen et al. (1988); Cole et al. (1990)
complex
JjunB ADZIP protein; a component of AP-1 Saffen et al. (1988); Cole et al. (1990)
complex

2if268/egr1 /krox24/NGFI-A

egr2/krox20
egr3/pilot
nur-77/NGFI-B

A zinc finger protein
Azinc finger protein
A zinc finger protein
An orphan hormone receptor

Cole et al. (1989); Worley et al. (1993)
Bhat et al. (1992)

Yamagata et al. (1994a)

Watson and Milbrandt (1989); Wisden
etal. (1990)

Postsynaptic proteins Arclarg3.1 Aregulator of AMPAR trafficking Lyford et al. (1995); Link et al. (1995)
homer1avesl1s An inducible form of EVH proteins Brakeman et al. (1997); Kato et al.
(1997)
Intracellular signaling Rheb ARas homolog protein: regulating Yamagata et al. (1994b)
mTOR pathway
RSG2 Aregulator of heteromeric G-protein Ingi et al. (1998)
B D N F signaling
SNK/PIk2 A polo-like kinase Kauselmann et al. (1999)
Cox:2 An inducible cyclooxygenase Yamagata et al. (1993)
Secretory factors [BDNH A member of neurotrophin family Hughes et al. (1993); Lauterborn et al
(1996)
Activin A A member of the TGF-{ superfamily Andreasson and Worley (1995);
Inokuchi et al. (1996)
Narp Aneuronal pentraxin: presynaptically Tsui et al. (1996)
released
Tissue-plasminogen activator (tPA) An extracellular serine protease Qian et al. (1993)
Membrane proteins Arcadin A protocadherin family protein Yamagata et al. (1999)
CPG15/neuritin AGPl-anchored protein: promoting Nedivi et al. (1993); Naeve et al. (1997)

neuritogenesis

Only a subset of immediate-early genes are listed.

Okuno, Neurosci Res (2011)
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- BDNF: Brain-derived neurotrophic factor
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Induction of Bdnf expression
- a neuropeptide (VIP/Secretin/glucagon family)
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VWL - related to psychiatric disorders (schizophrenia etc.)
Bdnf - activates Gs/AC and Gq/PLC (via PAC1 receptor)
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FK506 completely prevents synergistic effect of PACAP on Bdnf expression !!

= PACAP selectively activates CN pathway to induce Bdnf expression !!

EE#I#HRTCREBIC & 2 RIEGFREREDFEIE(LEE

|

- CRTC1 is a coactivator of CREB.

- CRTC1 activates CREB-dependent transcription in a phospho-CREB-
independent manner.

- CRTC1 plays an important role in neural functions including plasticity,
learning, and memory.
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Compound Disease model Reference
Fingolimod Rett syndrome Deogracias et al., (2012)

(BDNF inducer) (Mecp2-null mice)

PNAS, 109, pp14230-5

Leu-lle Depression
(BDNF inducer) (Repeated forced swim)

Furukawa-Hibi et al., (2011)
Behav Brain Res, 220, pp271-80

7,8-DHF Alzheimer' s disease
(TrkB agonist) (5xFAD mice)

Devi & Ohno, (2012)
Neuropsychopharmacology, 37, 434-44

7,8-DHF PTSD
(TrkB agonist)  (Immobilization stress)

Andero et al., (2012)
Hippocampus, 22, 399-408
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