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The Akira Okubo Prize

[1] Objective
The Akira Okubo Fund was established in memory of Akira Okubo, who made major contributions
to many fields, including mathematical ecology and oceanography. Okubo was widely recognized

for his scientific work, as well as for his exceptional humanity.

The objective of the Akira Okubo Prize is to honor a living scientist for outstanding and innovative
theoretical work, for establishing superb conceptual ideas, for solving tough theoretical problems,

and/or for uniting theory and data to advance a biological subject.

[2] Areas

Mathematical biology, bio-mathematics, theoretical biology, and biological oceanography.

[3] Timing
Every other year, beginning in 1999.

[4] Criteria
The Award is given alternately to two kinds of people: a junior scientist (under forty years dld) who
has published a splendid piece of recent work, and a senior scientist whose lifetime work has been
exemplary. Candidates need not be restricted to members of SMB or JAMB. The first award in
1999 will be given to a junior scientist.

The following criteria will be used for ranking nominations and selecting the award winner:
originality (discovering a new theory and opening a new research direction), breakthrough (solving
outstanding problems in the field), new synthesis (leading to a new research area), and impact

already made, or expected, on subsequent studies.

[5] Process

The President of SMB and the Secretary General of JAMB solicit and encourage all members of
JAMB and SMB for nominations of individuals to serve on the Awards Committee. (Committee
members need not be restricted to members of JAMB and SMB.) Three members of the Awards
Committee are then selected from each of SMB and JAMB by the President and Secretary General
of the two societies. A Committee member generally serves for three years and then cannot be
reappointed in the following six year period. One new member is to be appointed each year by each

society to make for a smooth transition (except for the initial appointments). The Committee chair



rotates between the two countries.

A member of the Awards committee is excluded from receiving the Okubo prize while serving on
the Committee. The Committee can base their selection of a prize winner on consultation with other

expert opinions. They can also solicit nominations as follows:

To nominate a person for the Akira Okubo Prize, the following information should be submitted:

1) Name, address, phone number, affiliation, and email address and/or fax number of the

nominator.
2) Name, address, phone number, affiliation, and email address and/or fax number of the

nominee.
3) A detailed statement describing why the nominee should be considered for the award.

[6] Award

The Akira Okubo Prize consists of a cash prize and a plaque given to the recipient.
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Abstract

In order to clarify the neural mechanism of odor memoriza-
tion in olfactory cortex, we made a neural network model of the
olfactory cortex (OC), the entorhinal cortex (EC), and the hip-
pocampus (HI). The neural activity pattern induced by odor
stimulation reverberates in the entorhinal-hippocampal systemn
(EC+HI). Even if the input to OC is stopped, the neural ac-
tivity is successively induced in OC by the continual feedback
input from EC. This continual activity in OC may generate

synaptic changes enough to memorize the activity pattern in
ocC.

1 Introduction
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2 A Model of the System

KA DHELIDREH (0C), BRAME-iES (EC) €7V
TR UIRY, WAL 3E, MEXSEIOMDLLEED
NTWSA, ML TIBE L7, E70, BEROFEICL
5 PARGOTEGYEE 4 (T 720, FNIMEREML L

T, WERPHL, QANF-BELYF —FvRIE LA (727
L, BHWERE L7-IRETCRT ),

NSRS AT LD L
’m+s

A PE -1

=T
I\ é?é? \F782o“o o\

1R

2R "
g / TAGIEE O 725,
03Ik 8‘ 8 BRIRMI %D
(= )
M4

O l/qll‘“‘\‘\n '® '®
<5 )
- \‘!!’ o
B 1: WREE, WAN-HBEET ) . ERIGEER, PERox
Elx g ss &%, TEREVMMNMTEEE*ERT,

© 0C ¥ 0C(1), 0C(2), OCB3) P3IBAL LK E N5,
OC(2) IREF IFNENn bbb AL YETHY, AT
REHHEREELTWAS, OC(1) & OC(3) M =2 —
Bryabih, OC(2) LMIMEEERLTVS, T2
EC % EC(1), EC(2) D 2R » 5%, EC(1) =ax—u ¥
& EC(2) =a—uor tikitka L THh, EC(2) BT
Za—-OERERHEREA LTV S, LOT 5D AN,
0C(1), 0C(2), EC(1), EC(2)~Exboh 3,
EFNHD =2 —10 i, Hodgkin-Huxley JiF8 % ~X—
RAE LT ORI o TR S # 9 [Destexhe, 1997)o

ConV = =gnam® MV — Ena) — gran*(V — Ek)
—Gteak(V = Etear) + ILoT
m = am(V)(1 = m)'= B (V)m
h=an(V)(1 = h) = Bu(V)h

-18 -



n=an(V)(1=n) = B.(V)n

F, mB a0 b i ma--10rOMATHE
'Uz’m.j,l.i y fiﬁ%lfilﬁ tm.j,l.i “t.U\'Fo)iﬁlL—ﬁé o

mog b

b gt
cxp(—f\——i}“—‘> +a,

Uy FAR = prn.j,l.i ) Cnl,l )

1 + a,
dm.j,l.i
vV,

Y ode ity & EOMDOEMER, pojiitdy — i M
0)*(: rjm(f{i%?% Cm,l‘i TILE:‘J“‘DT/i)‘Bl:—;L‘—‘
D //\O)?A@ﬂkﬁﬁ% %fL%’hﬁTo Cﬂ%ﬂ)iﬁf) )

tnLj,Li.J —

,'rn.j.l.i = tm.j,l.i,a + tsyrl )

>~ -

— -

3 Results
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288 : Evolution of Mutualistic Symbiosis without Vertical Transmission
(FEERBREEDZVVBRIR S OEL)

25

Mutualistic symbioses are considered to evolve from parasitic relationships. Vertical
transmission, defined as the direct transfer of infection from a parent organism to its
progeny, has been suggested as a key factor causing reduction of symbiont virulence and
evolution of mutualism. On the other hand, there are several mutualistic associations
without vertical transmission, such as those between plants and mycorrhizal fungi, legumes
and rhizobia, and some corals and dinoflagellates. It is expected that all mutualisms evolve
perfect vertical transmission if the relationship is really mutualistic, because hosts may fail to
acquire symbionts if they do not transmit the symbionts by vertical transmission. | have
developed a mathematical model to clarify the conditions under which mutualistic
symbiosis without vertical transmission should evolve. The evolution may occur when and
only when

(i) vertical transmission involves some costs in the host,

(i) the symbiont suffers direct negative effects if it exploits the host too intensively,

(i) the host establishes ability to make use of waste products from the symbiont, and

(iv) the mechanism of vertical transmission is controlled by the host.

| also clarify the conditions under which mutualistic symbiosis with vertical transmission
evolves.
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