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1. XL ®IZ

YEHET VD ELEMFICRETREIOUE S E LT, BinA-REA-EGE O
BfREZBA ST L, EMOREEISORERZ TR 5 Z 08B T b b, HIGEH
BT 285w, EEROFEHR TH HE L TRHORRI AL G L ITREDRE T TR
EZzREEL, Z0@EICEMPEOIESZ Ba T L O Eboh 2 i+ 2, Lo X
D IMEBORRE E SN TAEMBSE TRIT 512X, 7 VRNIZE ORMbAEZ T
ZEBZVN, BERA 2 IS I TWD, Bl ZIX, AR EREFEILD O
O, 7 FELFESCV AT DAY T E T, FEIFERICL S TRIBIED & O, £<
DOEFH B 41 TV 5 (Fragata et al. 2018),

B S EHEEGROFR T, HHAITH Y 2 OWMEGERIZHNOINLDL DN, 7
o4 v VX —DEAE T /L (Fisher’s geometric model: FGM) TH 5, ZDET /LTI,
U ZABRBITREFRIN D BHIEMHEOHE E2RE L, WEIZHT 5L E/EIKEHR D
(Fisher 1930; Orr 1998), 2%V, £HOBEED & v N3 L HxiE 72 Rl > T
BT 2R TH D, n RTTOEZEREEKR) LICBWTERERENEX L5655
2. EDEREREANEICEME ETHERNE O DEHET LD, —KIC1 DDZRRARE
AN TCOREMEICEEL RITT ERET D, ZIVUIEE ~D %3 Bl (universal
pleiotropy) TH VD . I EENRZ WAL, TOLETHRH HILBEOERERIC L
STRFFICEELZZTLZENREBRRGELHL1EH 9, £ZTFGM & L) —fig
fbL, WEOEY 2 —WHEZEETHZENTENR, BEOHLIEEEY T ED
BINEHTT 5 2 L3 FREL 2D, AT, BED FGM OB LU I 2 b —
Va VTN DIRD ., BV 2 W HEEBE LCRICEISY A T I ADRED L HITE
BT 20 LNITT 5,

2. BTV
BONCHFEAEB IO EERAEYO#EISERMEZEALT-ZDOL, vIalb—va 0
FEIZOWTHET 5,



2.1 L EEHE

BHE DO FGM TlEn IRTEOTEERY Mrx 1y MEZDLN, ZITRHEY2—L
PHEZET DO mEY SO nRITBENT MEEEOERBRAL L T 5, m IT#IG
FEOFMAZIT HEREOE THY . nlIEKE 1 2H7- 0 OFEEHE TH S, BRI

BEHOREICBT HHEL Y Mz, ={z,,,7,007,) EERT B, 22Tz REHE

lil

DIETH D, WISEIZZOWEY v b &R S EISERE O B — 7)) & OB

tE B, ZORIEEE 0,={0, 1,0, 2,00, } & L. BHEOHEME D2—s U o ¢

I?l

BBl —o/|=y| X (2, —0,,) &T 5. (BIKOREXMISE 2T OREO AW
BT LI ME T 5 LIUET 5 & |

w{zpzpnqzm)=exp(—q}i”z;—oJrj, Eq. 1)
i=1

ERIND, q ITAKEDORS, k ITHEICEMBOHFELZRD TIBY , FICHEEITE
%i%:ﬁ%%ﬁﬁﬁﬁ@ﬁCrﬁx&vxﬂm%%mﬂmbfwéammmmmao
RIRERNDE X 256 BUIEOEEICE RO EES MBI 8 4 KT T &+
%, TZT, %Eﬁkbfiﬁ%%f%é# W E OB CITFEMA Ton 2 &I
FENSLETHD, TV a— MRS HEE, EORMIZERERENL X 50 %K)
(IBSVEN DD, TXTOKENF Lw%¢f REBEDOKGIGRITIND LT 5,
—EHHHmPMIBIINT D, ZOKREIIET D n HOBE 2 TIZEALRDENINE
Sb, FERERICIAWEMEOTERIL. LTO®EY Th D,

i % B OREICH X 72 2B RIC L A WE O BRI % Az, = Az, Az, 5,00, )} &

Do ZOMEITFEBURE 21T ﬁW@T%%A@%Qﬁﬁé BE O BTN E
FRAARNZHEV, = DERHEIZ LHitEr 1 LT 5O EEIIS CTIERILEZIT I,
D, ﬁﬁl@%ﬁ“ﬁ_%oﬂﬁ% REROHFROREZ S & L THPEEITH
T 5. Z+AL %2 TOREIIST HRRERBAEOIEME +5 & BRERDIER
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22V ab—varhik
HRMICEEO W BHEE AT O EMEREZEZ 5, £HY A XIINT—EE L,
[ UZERE BITHE Z & 72 WIEEFRY 1 k&7 /L (infinite-site model) K ET 5, ZEIRE R
Fu 1 TIEFITNE < Nus<l BRILT D Z &I K » TEMITFICEBIICERTH S
& 9% (Kimura and Ohta 1969; Taylor et al. 2006), Z DREIZ LV, & D HARTIZFEIZ
1 DDZREREREDEE - HROAHZBH T 5 Z & CHISERL BT 52 LN TE D,
HEL U 7o 28R BN CREE T D RIL.
—ll—_ei);i(—_Zzl\;Z) (Eq. 2a, F2UE)

1
J‘ 2N, 2Ns(2h=)x(1=x)-20sx

’ — 3%
J.Ol e—2Nx(2h—l)x(l—x)—2Nsxdx (Eq 2b’ —19 {ZIS)

T®H 5 (Crow and Kimura 1970), —fHEITH#ISE & L GBREMHEORREZ & A TV H N
(Sellis et al. 2011), Z Z TIFEMY A ANRLZH A MR L72WME E+ 21T/ W ERGE
LT, BEE- -HROELLNDDOHDIFFHIC/RDETH, VI alb—rva rFEMICT
Bz, BEEA R NEBEMEREE L TCEORE AT 50, Freod v R
BT D2 ELARETH D,

ZEIRZE RO FEERIEL & AR AT 5 72 010i, FERRICEE L7228 2R
BNDETOEHRFLE/M S, TOEROEE E T o I EHF LR 2 R T
LENDD, £7, HOWEBELF LMK E 2 RBREROEYEEHEL P &
THE, AU RO PR EREROFHFICH L TEHEI I 2 b—a V&7 )
L TCHEHMNFETH D, ZOEEMSRITIEROAMAICNE D 720, EFRICEE L7-2ER
EENHEND L TOFEEFELERIT 1/NP) L 725, RIT, BEELEERDEY
RO EREEFICE T 2 WA RMETH Y | IR &S B O FHE P EE
T % (Ewens 2000; Otto & Day 2007), Kimura (1980)DJLEE T2 WS &, EE X T
DIF-HIFEH IR T 1%

T =J:J:%e_4x%d:dxdy, (Eq.3)
LD, TIZTME VIFERERT VLVOKE p O H 720 O - HEE v E
Thb, BEMIZIREEECBNTM(p)=sp(l=-p) . V(p)=p(l-p)/N THH, =
fgtETM(p)=p(1-p)lsp+h(1-2p)]. V(p)=p(l-p)/2N &£ 725,



3. fES

LU DIZ, 1 EFPEINEMEOENOTER TH I HREEICT S #EEF A I7
ZDFHEERT, K 1la DX 512, EALOFIH CIIFBEE & BAE DT EE O FERED K
TV, READ 5 2 CIIHEPIR E RNREFFORREANER LTV, £0D
%, BHOBRRBNE — 7 (23 ITHE-> T, REAER I~ 2@BOBLCLE
IEENEL DD, LV/NERERCREMBOEDE T 2 LZ8<, K 1b 1%
ERRICEE L2 BARE R OFFLRE TH Y | la & FERICEISO P T EDEZRT
D, THRIZEET DIZONTIRERLREREZZEEL TWDL I ERbnbd, ZHEET

ILRIRLRER & FIRFCEMEE 2T iETH Y . BIL 7 2 ADORPETI 0.5 #ift TH
HZOIZx L, BPETITBEEREZ SR A0 BIEIND, ZIVUTHEISOKEIZE
WT, ~T B S OREMENEINE-E O E— 7 2R HITWVIEAESEMT 5 Z L 12xt
JELTWA(X 1c), if:\ lmifx%a‘éﬂ#ﬁsﬁ%@mﬁm T DI THEIN LT %
ZEnD, FEEAT TITEREEDEE LD O VAR TV (X 1d),

%LU‘T:E/:L“—/I/ri@J&U‘ﬁ)LFG7 ot 2| \_)3‘4 ITTEEICOWVWTHRD, EVa—

JERENEE, DI WEIRE B CRBEMEICEIET S Z ALK 2), Y

—/v'mw&b\iﬂ/\ XL EEHEOEEIZLY 5,__,7 > NORE LS S BRI
BA B0, @%@Wﬁf%h%%ﬁ@ﬁ“éﬂi&@tﬂ@%m D, —FH, BV a—
MERERTIUE, ZEREBEOAOREEAINZ DI ENTE D,
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1. [EE L7 R R OBEERI) & (@ET Lo EROKE & (b)EFRE. (EMEER X
V(AT 5 AR, SR T, PROBHITFEY), B E FEHOERITZNE IR
B & F/MEZRT, I 2 b—y 3 03100 BTV, 73T A —F X N=2000, m=1, n=10, A
=0.04. £72.0, =2 & L. NS OYIIEEMCREEIZET 0 & L7z, ()L -Huk,



(a)

Mutation size
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Fixations Fixations

X2, RO Y I 2 b —3 g VITBWTHETE L7 R R OB (R4 & HE LI EROK
X X, (a) m=1, n=10, (b) m=10, n=1, MORFTEBIORT A =2ty MIX 1 EFRC, BEHRIT
EHNESEREOE— 7 ICBE LEBBEXZ OS2 7 LTEY, Y 2— MO E(b)
TWBERERER O MNDIRNZ LR35, T2 TR ERWD, {(m=2, n=5}X{m=5, n=2}
DEE TiX(a) & (D) DGR E RN LETH b,

4. BV IZ

AfEClk, HIEMEO®ESEE BB T 2EHAOENICZENT, BEEy hoEY
a2 — VR EWIE SIS LB IR GEIREE BN D T N2 E DV LT, L TIEA
EHICHRORENWVERLZMNICERETHZIEDNEETHY, V2 —/LHEOEWE
By FOBESMCIZERT 2000 LW, 5% RET LV E2 5O, ELEMFEORKR~
RESEHEET L EFOX A F I T AZONWTHEAIT) ZENEETH S,
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