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I VA S 4 Molecular mechanism of hippocampal memory formation as revealed by
the behavioral and biochemical analysis of Fyn-deficient mice.
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Fyn is a member of the Src-family tyrosine kinases (SFKs). Fyn-deficient mice exhibit defects in spatial
memory as measured with the Morris water maze test and LTP induction in the hippocampus, and since LTP
has been postulated as the neural basis for memory formation, Fyn may be required for memory formation,
especially for hippocampus-dependent memory formation. However, how Fyn is involved in the process of
memory formation is unclear.

Contextual fear conditioning is a useful tool for studying the mechanisms of hippocampal memory formation.
In this paradigm, a mouse is placed in a training cage (the context) and a mild foot shock is delivered, so that the
mouse associates the context with the shock. When the mouse is returned to the context, contextual memory,
which is dependent on hippocampus, can be elicited as freezing behavior. Thus, hippocampus-dependent
contextual memory can be quantitatively determined by measuring the freezing response.

To investigate the role of Fyn in hippocampal memory formation, I have first tested the behavior of
Fyn-deficient mice by contextual fear conditioning, and found that they could not discriminate two contexts, the
one in which they had been shocked and the other in which the shock had not been delivered.

I have then used Western blotting to examine the mode of Fyn activation in hippocampal tissue following
contextual fear conditioning. Fyn activation peaked as early as 5 to 10 min after contextual fear conditioning
and persisted for at least 40 min. Concomitant increases in tyrosine phosphorylation of several proteins,
including NR2B, were also observed, but no increases in tyrosine phosphorylation were observed in Fyn-deficient
mice. Thus, hippocampus-dependent context discrimination was impaired in Fyn-deficient mice, and Fyn
activation in the hippocampus transiently increased after contextual fear conditioning. These findings strongly
suggested that activation of the Fyn signaling pathway is involved in hippocampus-dependent context

discrimination.

— 455 —



WMXBENORRERNDEE

HEEH 1L, TS ORISR ICRBD D0 7 A D = X ACHRZ D, HBICEEICRET 5T 0y ) Uikl
FDO—DThHD Fyn KB LIz~ T 2% FHAVITENRENT 21T 5 7o, £ OFER BTHSUIRA~ O R ST FREIZ B W T
ST 22 FR BN B BE NS D Z L 2 LN Lz, ZOFRSRICEIE LT, B SCIR~ OB S @i T
DUFFGHAM & W2 AL FRIBIT 21T o 72 & 2 A BTk & #E U728 SR 4171238V T Fyn Ok, NMDA
ZEBNR2ZBY 7 2=y O U VBEABZHZ WO L, £70. T EOALHNE L, ZSb
%5505 40 ZOWHTH Y . Fyn KA~ U A TITGEMEA T HDO NR2ZB YV 72 =y FD Y UEBRIEAE Z 580
TLEEHILMIT LT, TR ORERN G . BBk~ ORI SRAAT T T O WIIEFE I I\ T VST Fyn Of
PE(E L O Fyn (8770972 NR2B O U VEBENAE T TND 2 EEFH LM L, Fo. 2O RISITHTH SR~
DR ICRETH D AR E RET 5L D ThH o7z,

PIED X ST, BFEE I TEIFR 7 D ONS A LSRN 5> O FRISTE RIS B b 1B (A T Fyn OEEZ AT L. -
WORRETZ, Lo T FHLOREIMET 2 LEZXD.

iy

— 456 —





