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® ¥ — Lt Z (single-marker t-test)
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® H — Lzt f7% (single-marker regression)
w2 HEY o @ X Y E s

(variance) &

E(Xi)zlxlﬂ{—ljx}:o
2 2 2

FofE (AT X2 X B2 & %R

(covariance) &

COV(xi,xj)z%le}uf(lx_})
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B MRy H B AR e bR G
yi :/’l+amxl +gi

_ cov(y;, %)
T V(x)
_cov(u+ax +¢,x)
V(x)

2 A dly, ehQIL Q-

=(1-2r)a

® L b H - RS ATE L (1-2r) gt B
L QTL eri®* a > H 42 8L
(- ) QIL thi®* a g 4a K7 o
(=) QTL Z 3R chd L Gr &2 1
(Z) 2 T4 QTL, A ¥ i B3t
- (Lander & Botstein 1989; Jansen
1994; Zeng 1994) -
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¥ B 2_i~* (Interval mapping , Lander
& Botstein 1989)
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i 4% (Conditional probability)
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® [M 4zt v B S #i( likelihood function)
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® MLE(maximum likelihood estimates)
© BLR Tk (observed data ): #icg 4k (y; )~
Lk (X))
i % ¥4 (missing data): QTL (%)«

EM algorithm(Dempster et al. 1977) :
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® T % frk %2 'L (asymptotic
variance-covariance matrix)

41 * Louis(1982)ch= & K18 8ri7% > &
gl o HwmitEHERY 23 Kao &
Zeng (1997) -

® f|* £ 1t pl% (likelihood ratio test)
1% LRT #& 5% QTL ehit* a 8. F 5 %

)
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g% T HLRT & H,: a=0 T
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3 S U
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@ > R &+ &) (mixing proportion) py% 4
@ fro it~ # € 2 y° (Goffinet & Loisel
1992) -
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® IM KE-» LRT 9‘3‘?"%‘ ﬁy\‘t %‘,‘ QTL MTI’L;"—}‘

LRT statistic
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(= ) Lander & Bostein (1989) z=:x % &
4§ % pF, LRT ehgeft v 12

Orenstein-Uhlenbeck diffusion if
A2 R AT o g R e o VR
Bonferroni argument 3 & o gt b
- IR R TR B F A E iR ek
P~ % B i R e 35
QTL iT* eh* -] fr> 5 kA & (Jansen
1994 ) - Vesscher & Haley (1996)
*E - BT < e QTL AL W BIF] (S
#T - B QTL MRl eniefh B (%
¢l ) o Churchill & Doerge(1994) 7|3

% 41* permutation %A % ik & o
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® M 22 id s 2 4pt T enig 8 (Lander &
Botstein 1989):

(- ) Likelihood #]% Bl ¥ ™ fiif ¥4 &R
2 et 5 iy £F 5 QIL &
Yoow 33 o

(=) $QIL ie* chip 3-8 & e o

(=) QTL ¥ s¢ ez % ¥ ¢ support interval
% 77 o

(w ) @B QTL chav 4 #3040 % QTL =3 %
g e £ 2% > IM¥ & 4 wx100%:
WA plAc®H A <) 5 10020 30
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® Permutation test (Doerge & Churchill 1996 )
(- ) %% (shuffle): #kh F FH PN B4

2 AR FA () B LA (R E
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® it [T W R iz ( Regression interval mapping,
Haley & Knott 1992; Martinez & Curnow 1992)
(-) # P IMAI* EMiFE 25 %50
BAMLE (o3 34 > ada P fofgt B
TrAFLARRE > A RN ERRF L
K172 IM o
(Z )R JF® B L e L HFERTHG S
Y, = p+aE(x)+

F N

iz
E(Xi*):%(pil)_%(pm): pil_E

5 QTL AR eig it i -

(Z )8 i 4 L 0 IM frik jF %
BECEMRERIC SR B RN RS .
oo Ft s (8 5 ¥ 5 4 (Whittaker 1996;
Xu 1996,1998; Lebreton & 1998;
Goffinet & Mangin 1998; Dupuis &
Siegmund 1999; Rebai & Goffinet 200 % )
* REGIM 4 7 3 { 4F 320 QTL Z_i>
R AL o
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® ML fr REG % B T =4 eh % B
(- ) Jansen (1993) 45 13w i s
g Rep)H R A
(=) Kao (2000) r 4 47fcfifta 84
ML 4 REG & 46~ i ¥ ehi B £35 tuchr
PV R AR F T it ng‘y&, )
SR g AR R B AT R (S
CiE A8 5 p, enp AR R
- piiN(245,5°)
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i fe Py AR AR 020 3 G A b M 4
AR ARYF o F 2> PIAXZ o REG 171
IMefe R sg(DE @ F83 0 (2) QIL
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O REG " B T 2 R e {rfd B R iz 8
ML ZA4pt > @972 % s — Lm 3 4 & 70

4F 3 o

® [ ;' (Bayesian) % ¥ = _i*;%
Satagopan et al. 1996; Hoeschele &
Vanrandan 1993; Sillanpaa & Arjas 1999;
Yi & Xu 2000 ------

@ fiR I H @R EEH F Ak (nultiple
trait) ~ & #14k (categorical trait) &9
% 7 (Jiang & Zeng 1995 ; Hackett & Weller 1995 ;
Xu & Atchley 1996 ; Song et al. 1999 ; Henshall
& Goddard 1999 ; Zeng et al. 2000-:---- ) o



3-21
2L %P 2 2 (Composite interval
mapping )

@ [N ch= 3 7 LR~ R T BN $
OTL =% 327 B3> (40 Bae % a2 22t

QTL l"' El mF‘:%\
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| |
N

Q1 Q2
Jansen (1993) v Zeng (1993, 1994) » 9|
BB e IMfrm fFadr - e 8 QTL iz
A FE M fosc g en 2 o Zeng M2 5 B E R
B 2 ;= (CIM)-Jansen 2 % MQM(multiple
QTL model ) -
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I-1 1 1+1
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one QTL + markers (covariates)
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® CIM B3V ey it Sndiesg 0 IM> 1 5 & %@_ﬁ‘ AL A
FeR & o CIM ch i o 3230 2 F3g > 7 41 %

EM ;& & 72 < MLE -
® it % CIM Biid th— 2 B AT
1. % v 2 < (window size)? ¥ = ] o
2. ¥ B & (background marker) g B~ ¥
ez
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