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Stepping-Stone Models on Pareto Optimal
RHEBE. BicE Chk®) | ELAARARZ WKEETFERKR)

1.58

HESE S FEFORBELRT 2EFNICBNT. SEENASKREZ FHE
NNAEREEZ A DBE. noiseZ D BIEOMFEICRK L. AFOMWKICHT 5
relevancelZ 5 U TENS OERIIMEEZE X TW <L (Fig. 1) . NFREEL L T—E&KE
FEEZED. . BHEVWSISHRORRSZ2DDT7UVINORBEBEZEKELEE
ZF, BICHABEEROES (persistence) AiH 725 TIENHLBEFRENHIEE S
J LD AH LIRS (Hi)ll, 1996, Nakao & Sasaki, 1996) » NEFREZEET 570
BT, BERADIBHZHEDBARNS Pareto optimal §72bhB i< &EH—
DOERERABEIVBSTIERLICE. D EFOEKBBREBELDBMTER
WAIEERDESR] DEIZHS (EE,1995) « ZITRIDKDIBHREERLTIZHE
EFIVORIZERL., ZIhEHE-NICROIBE2E ZL2BIET.

2. ETNVDREE

hE¥ERELUTEHAOERKZE EE &, £HATH EL TORMRBIIRFILT 1 &
A>T TOERICO-> EBFEERBE LA IND. ABRRENRZ DREME
EROEROERICOHMEIND L E, BROHBMNKBREDS 137 ANMEEL
755 (Shiftis bound to happen.) . H5BEFEDH EFERO—MEZERT > h
LV TERELEE, ZD0OT7 VIVORERx, yHEIOBED T NAlphase space LD
nullclines (dx/dt = 0, dy/dt = 0) D FN & L THRANE, ZEEOEMHIABB S
% (Iwasa : Fig. 22) » 7 LRIRABENDIEHRDODBE, BREOXET VIVED
relatedness? & 57 L)V ED relatednessk D /NS W ENTHOREE /2> TNV 5,

[relatedness: degree of connected by kinship, common origin, or marriage. ]
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Compute the survival rate of each
point near the Pareto optimal.
Assume the difference of attrib. among
the redundant variables (xandy).
The attribute is called
"ubiquitousness", which constitutes
"hierarchy" from higher to lower
contribution to the phenotype (x<y).
The survival rate is decided through
"stratified competition" under fixed
variable with higher ubiquitousness.
Trace the center of population in
vertical or tangential direction of
Pareto optimal.

What keeps the variance of the
population in the definite range?

IR IR I IR 2R DR IR DR 2R AR DR IR 2R 2R IR R I I N IR 2 % 1
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< OuRline of the proef >
F(x, y) = E(x+y) S(x]y) W(x+y)

F(x, y) : Survival Rate
E(x+y) : Escape average from abortion
S(x]y) : Sampled average of x under giveny

W(x+y) : winning average in selection < Magnification... >

The cases considered that the population is on Pareto optimal :

Whenx +y=w,
E(w) : monotonically decreasing <-> const
W(w) : monotonically increasing <-> ridge along const w*

F(W") > F(W' - w) ~ F(w" + o) <-> slowly moving or breathing w’

Two examples of S :

[1] Sample(xt Ely) = E(xE+Yy) / (E(x-E+y)+E(x+E+y))

[2] Sort(xt Ely) = Sort(x+E) E(x £ E+y)/(E(x-E+y)+E(x+E+y))
Sort(x) : monotonically increasing

Tangential shift Al on Pareto optimal : Ar"2 = (Ax"2+Ay"2)

Al = Ar F((x+AX), (y-Ay)) - Ar F((x-Ax), (y+Ay))
= Ar E* {S((x+Ax)|(y-Ay)) - S((x-Ax)|(y+Ay))}* W

[1] = E(x+y){ 1/ (E(x+y-Ar)+E(x+Y)) - 1/ (E(x+Y)+E(x+y+Ar))} <0

[2] = E(x+yX Sort(x+Ax) / (E(x+y-Ar)+E(x+y)) - Sort(x-Ax) / (E(x+y)+E(x+y+Ar))}
>0 (When Sort(x+Ax) >> Sort(x-Ax))
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CITHSEERBELELUTETFTIVLT 572D phase space b DPareto optimal 3185 % X
SEBEFBEB Deorridor of power: B L (Fig. 2b ) . %@*@ﬁu‘ﬁfﬁgﬁﬂg?@ﬂ(i@fg
(Fig. 3a) ZESHBTELEERD. RKFBRT VIORBRE x. BHEKRT LIV

DHREREZy ELTHELLTOEESE (> L2 -> 2. REOERLE -> 3. BEMS
DOHBHFH T TOREEHS -> 4 HEBROEEHRS > ) PEREFROER (noise
athiredity:4->1) 2N D DR Lt § WIC =D DE K D J& thubiquitousness DBV IZHE S
TEATHIBHL TN FiR—VBR) . ZOHLOREOBNERKE2 5
50T 4 TOBKMNEBLEFEORBEESR x+y ICEX>TRED (FiIR—T: Ex+y)or W
x+y) 1 DIZHRL. BB 3IZBNWTIEHEAT VIORRBZERICKREOR ST LIV
BOBENEI D ENDREICEND MR- : say) 1. BEORAFTLID
ubiquitousnessD3f&E 5 7 L )L Dubiquitousness & D /NE W Z ENFERNHES (iR - KRN
KEHE] ODREER> TS,

[ubiquitousness: degree of being or seeming to be everywhere at the same time; omnipresent. ]

CITROLEMIEBEGLEL T, EHOFEE x, y) Hlpareto optimalll > TS ERE
U TR 3 DWIkEE%K s ZFERNHEFNTTN [FiX— [1] Sample ] . &\ [FIX
- [2] Sort ] DZDODFAITERL . corridor of powerP 4 FHHNDIEH flight D4

BFR [FIR— : FxtAx, yxAy) ] ZHWTERHEADOTH A A% Sample TISfH )
RE (A <0) . Sort TIIRARE (A>0) ARICRIBIEERLE, TR
RBEIHEB I I 2L —-a oRE—HTSD (Fig3b)

BIZZ ORI N (>>1) #F Tworm-like chain ensembleZ 88 L TTNDHED
T, HHEFETAHICHIEREETH 5,

MR FIEBR (1996) FEMFEIU -XESBOVLOEMDIBED, BHE

» EBA (1995) BENTIITUZXAL2 (EHEHRE) H3IXE

Nakao, M and Sasaki, H. (1996). Genomic Imprinting: Significance in Development
and Diseases and the Molecular Mechanisms, J. Biochem. 120, 467-473

Iwasa, Y. The conflict theory of genomic imprinting: how much can be explained?
Current topics in Developmental Biology (in press).

— 459 —



