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® Distributed Coding: ® [eature detection: Signal
Reading frame compression transduction and frequency
(empirical e.g.) filtering(theory e.g.)
® Elementary Logic: Switches ® Robustness: Population
& Base Systems (theory e.g.) level redundancy(theory
e.g.)

® Memory: Enzymatic
feedback circuits (theory

e.g.)




Coa/ /‘/75
& Compﬁeé S1on

e Lillo, F. and Krakauer, D.C. A statistical analysis of the three-fold evolution of genomic compression through frame
overlaps in prokaryotes. Biology Direct. doi:10.1186/1745-6150-2-22A. (2007)
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Genctics

Sexual orientation in Drosophila is altered by the satori mutation
in the sex-determination gene fruitless that encodes a
zince finger protein with a BTB domain

(homosexual courtship/muscle of Lawrence /transformer /mating behavior)

HirOK! 110, KAZUKO Funtani, KAzUuE Usul, KEIKO SHIMIZU-NISHIKAWA®, SHOJI TANAKA,
AND DAISUKE YaMamoTO?
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Kasei Institute of Life Sciences, 11 Minamiooya, Machida, Tokyo 194, Japan

Communicated by Susumu Ohno, Beckman Research Institutes of the City of Hope, Duarte, CA, May 29, 1996 (received for review April 10, 1996)
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Krishnamurthy, S., Smith, E.D, Krakauer, D.C. and Fontana, W. The stochastic behavior of a molecular switching circuit
with feedback. 2:13-25 Biology Direct. (2007)
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Communication

Persistent Protein Kinase
Activation in the Maintenance
Phase of Long-term Potentiation*

(Received for publication, September 12, 1991)
Eric Klann, Shu-Jen Chen, and J. David Sweatt

From the Division of Neuroscience, Baylor College of
Medicine, Houston, Texas 77030

Long-term potentiation (LTP) of synaptic transmis-
sion in the hippocampus is a robust form of synaptic
plasticity that may contribute to mammalian memory
formation. A variety of pharmacological evidence sug-
gests that persistent kinase activation contributes to
the maintenance of LTP. To determine whether per-
sistent activation of protein kinases was associated
with the maintenance phase of LTP, protein kinase
activity was measured in control and LTP samples
using exogenous protein kinase substrates in an in
vitro assay of homogenates of the CA1l region of rat
hippocampal slices. After LTP, protein kinase activity
was persistently increased, and the induction of this
effect was blocked by the N-methyl-D-aspartate recep-
tor antagonist DL-2-amino-5-phosphonovaleric acid.
The increased protein kinase activity was found to be
significantly attenuated by PKC 4 34, & selective pep-
tide inhibitor of protein kinase C. Thus, LTP is asso-
ciated with an N-methyl-D-aspartate receptor-me-
diated generation of a persistently activated form of
protein kinase C. These data lend strong support to the
model that persistent protein kinase activation con-
tributes to the maintenance of LTP.

The Journal of Neuroscience, June 15, 2000, 20(12):4497-4505

Presynaptic Protein Kinase Activity Supports Long-Term
Potentiation at Synapses Between Individual Hippocampal Neurons

Paul Pavlidis, Johanna Montgomery, and Daniel V. Madison
Department of Molecular and Cellular Physiology, Stanford University School of Medicine, Stanford,

California 94305-5345

Simultaneous microelectrode recording from two individual
synaptically connected neurons enables the direct analysis of
synaptic transmission and plasticity at a minimal synaptic con-
nection. We have recorded from pairs of CA3 pyramidal neu-
rons in organotypic hippocampal slices to examine the proper-
ties of long-term potentiation (LTP) at such minimal
connections. LTP in minimal connections was found to be
identical to the NMDA-dependent LTP expressed by CA3-CA1
synapses, demonstrating this system provides a good model
for the study of the mechanisms of LTP expression. The LTP at
minimal synaptic connections does not behave as a simple
increase in transmitter release probability, because the ampli-
tude of unitary EPSCs can increase several-fold, unlike what is
observed when release probability is increased by raising ex-
tracellular calcium. Taking advantage of the relatively short

axon connecting neighboring CA3 neurons, we found it feasible
to introduce pharmacological agents to the interior of presyn-
aptic terminals by injection into the presynaptic soma and have
used this technique to investigate presynaptic effects on basal
transmission and LTP. Presynaptic injection of nicotinamide
reduced basal transmission, but LTP in these pairs was essen-
tially normal. In contrast, presynaptic injection of H-7 signifi-
cantly depressed LTP but not basal transmission, indicating a
specific role of presynaptic protein kinases in LTP. These results
demonstrate that pharmacological agents can be directly intro-
duced into the presynaptic cell and that a purely presynaptic
perturbation can alter this plasticity.

Key words: long-term potentiation; presynaptic; protein ki-
nase; hippocampus; electrophysiology; synaptic transmission
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b= H(a()) - pb = f'(2) - pb, ©)

(10)

. kb(t — o) —d'c, a=0,
¢ —d'c, a = a.
The activation of B only ensues in the presence
of A, whereas the production of C only ensues in
the presence of activated B. The choice of a
piecewise function in our analysis reflects the
total inhibition of the expression of C during the
activation of A. Integrating eqn (9), analogously
to the integration of eqn (1) to derive eqns (3)
and (4), yields

e P

b(nt) =

4 T
1 e—P’_/ f(He? dt for n large, (11)
- 0

b(nt + 1)) = e [b(nt)+ / ) f)e? dt] (12)
0

for £, €[0, 7].
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Krakauer, D.C. & Plotkin, J. Redundancy, antiredundancy and the robustness of genomes PNAS 99, 1405-1409 (2002)
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time dimensions to their receptors - hence multi-cells required for

larger features.
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Individual cells can only respond to stimuli of comparable space and
time dimensions to their receptors - hence multi-cells required for
larger features.

Proteins can be used to build switches etc but their integration into
circuits is limited by the sparse and chemical nature of gene requlation

Cells exploit the variation in time scales among gene expression,
protein decay and signal transduction to perform computational work
but at cellular time scales

The cell is a noisy environment and makes extensive use of
redundancy at a very high cost -- in large populations many cells are
disposable & correct errors via death

Long lived cells force the emergence of cell-population memory etc.

42
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