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@ POPULACOES F; SEGREGANTES
@ Motivagao
@ Pseudo-testcross
@ Formulas Gerais para os MLE’s
@ Estimacao Simultanea da Fragdo de Recombinacao e
das Fases
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CONTEUDO

@ POPULACOES F; SEGREGANTES
@ Motivagao
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POPULACOES EXPERIMENTAIS

4B 4B 4B ab ab
4B db aB ab 4B 4b
1-r r r 1-r - F
z % 2 2 2 2
s
AB 4B 4b 4B ABJAb b aB  aB ab
P x 4B Ap b @ abjab W @ @ @ x P,
a-ry ra-n r r@-r) Q-+ r@-n £ ora-n) q-ry
4 2 4 2 2 2 4 2 4
Fy
AB 4B A4b AB ABj4b 4b aB a8 ab
4B 4b Ab aB abjaB ab aB @ ab
1 2r o o o 2r o 1
1+2r 1+2r
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F} SEGREGANTE

(P1) AJA,  x AjA, (P,)

(F)) (1/4)AA;: (1/4)AA,: (1/8)AA;: (1/4)AA,
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TESTE DA SEGREGACAO MENDELIANA

EXEMPLO

4 alelos A1As A1Ay AsAs AsAy

Freq. esperada 1/4 1/4 1/4 1/4
n. esp. n/4  n/4  n/4  n/d
n. obs. ni no n3 nyg
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TESTE DA SEGREGACAO MENDELIANA

EXEMPLO

4 alelos A1As A1Ay AsAs AsAy

Freq. esperada 1/4 1/4 1/4 1/4
n. esp. n/4  n/4  n/4  n/d
n. obs. ni no ng nyg

@ Outros tipos de segregacao sao possiveis: 3:1, 1:2:1 e 1:1
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TESTE DA SEGREGACAO MENDELIANA

EXEMPLO

4 alelos A1As A1Ay AsAs AsAy

Freq. esperada 1/4 1/4 1/4 1/4
n. esp. n/4  n/4  n/4  n/d
n. obs. ny no ng ngq

@ Outros tipos de segregacao sao possiveis: 3:1, 1:2:1 e 1:1
@ Teste da segregacao mendeliana: especifico para cada
loco
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F} SEGREGANTE

@ Fundamentos:

P ® Q
Ay P]i::P;]-‘. }::Ql:
#la  alla
N
- P]‘“P‘i “.QT-
As P]i‘-‘-Pzi }Ql:
i 11183
aoBE g
PSuP\]& “.QT



Populagdes F'; Segregantes
000000000000 0000000000000000000000000

F} SEGREGANTE

@ Fundamentos:

P ® Q
Ay P]i::P;]-‘. }::Ql:
#la  alla
N
- P]‘“P‘i “.QT-
As P]i‘-‘-Pzi }Ql:
i 11183
aoBE g
PSuP\]& “.QT

@ Dados:
I CRIPR R, 1P O AR, B R OR, B ER
PLQIPZQ3, PlQIP2Q3, PIQLP2Q3, PLQLPZQ3
I ORIz O TR ORI G, IR, IE O]
PIQIPIQ3, PIQ3P2Q3, PyQiP3Q3%, PrQLPEQ3
em todos 0s casos
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ANALISE DE DOIS PONTOS

@ Dados:
PlQ1P{Q7, PlQ{P{Q3, PlQIP;QT, Pl Q1P;Q3
Pl Q3PPQ1, PIQYPIQ3, PlQ3P5Q3, Pl Q3P3Q3
PyQ1PIQ1, Py Q1PIQ3, PQ1P3QY, P,Q1P5Q3
PyQ3PPQ3, Py Q3PPQ3, PaQ3PFQT, PyQ3P5Q3
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ANALISE DE DOIS PONTOS

@ Dados:
PlQ1P{Q7, PlQ{P{Q3, PlQIP;QT, Pl Q1P;Q3
Pl Q3PPQ1, PIQYPIQ3, PlQ3P5Q3, Pl Q3P3Q3
PyQ1PIQ1, Py Q1PIQ3, PQ1P3QY, P,Q1P5Q3
PyQ3PPQ3, Py Q3PPQ3, PaQ3PFQT, PyQ3P5Q3

@ Coédigos (0 = PlQ}, 1= PlQL, 2= P}Q!, 3= PiQ)})

00 01 02 03
10 11 12 13
20 21 22 23
30 31 32 33
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ANALISE DE DOIS PONTOS

@ Dados:
PlQ1P{Q7, PlQ{P{Q3, PlQIP;QT, Pl Q1P;Q3
Pl Q3PPQ1, PIQYPIQ3, PlQ3P5Q3, Pl Q3P3Q3
PyQ1PIQ1, Py Q1PIQ3, PQ1P3QY, P,Q1P5Q3
PyQ3PPQ3, Py Q3PPQ3, PaQ3PFQT, PyQ3P5Q3

@ Coédigos (0 = PlQ}, 1= PlQL, 2= P}Q!, 3= PiQ)})

00 01 02 03
10 11 12 13
20 21 22 23
30 31 32 33

@ Quem sao os parentais € 0s recombinantes?
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DIFERENCAS

@ Numero de alelos segregando para cada loco pode variar
(para dipléides, até 4 no maximo)

@ Fase de ligacao entre os locos nao € conhecida a priori
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CONTEUDO

@ POPULACOES F; SEGREGANTES

@ Pseudo-testcross
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PSEUDO-TESTCROSS

@ RC usando linhagens:

(P,) AB/AB x ab/ab (P,)

(F,) AB/ab

AB/AB X

(1-r)/2 AB/AB: (1-r)/2 ab/AB: r/2 Ab/AB: r/2 aB/AB
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PSEUDO-TESTCROSS
@ RC usando linhagens:
(P,) AB/AB x abjab (P,)
(F,) AB/ab

AB/AB X

(1-r)/2 AB/AB: (1-r)/2 ab/AB: r/2 Ab/AB: r/2 aB/AB

o= (5" @ @ ()

ng +n3 . nR
ny+ng+ng+ng NR+NNR

F=
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PSEUDO-TESTCROSS

@ F) segregantes com marcadores 1:1:

AABB  x AaBb

(AB/ab) Associacdo ou
(Ab/aB) Repulsédo

As: (1-r)/2 AB/AB: (r/2) Ab/AB: (r/2) aB/AB: (1-r)/2 ab/AB
Re: (1-r)/2 Ab/AB: (r/2) AB/AB: (r/2) ab/AB: (1-r)/2 aB/AB
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PSEUDO-TESTCROSS

@ F) segregantes com marcadores 1:1:

AABB  x AaBb

(AB/ab) Associacdo ou
(Ab/aB) Repulsédo

As: (1-r)/2 AB/AB: (r/2) Ab/AB: (r/2) aB/AB: (1-r)/2 ab/AB
Re: (1-r)/2 Ab/AB: (r/2) AB/AB: (r/2) ab/AB: (1-r)/2 aB/AB

L) = (52 ()™ ()™ ()™
_pr\ N2 n n _r\n
L(r) = (555)™- ()™ ()™ (5)"™
P = n2+n3 — nR
ni1+n2+nz+ng NRTNNR
P = n1+ng — nRr

ni+nz2+n3+ns = nr+nNR



Populagdes F'; Segregantes
000000000800 0000000000000000000000000

PSEUDO-TESTCROSS

@ F) segregantes com marcadores 1:1:

AABB  x AaBb

(AB/ab) Associacdo ou
(Ab/aB) Repulsdo

As: (1-r)/2 AB/AB: (r/2) Ab/AB: (r/2) aB/AB: (1-r)/2 ab/AB
Re: (1-r)/2 Ab/AB: (r/2) AB/AB: (r/2) ab/AB: (1-r)/2 aB/AB

1—r\n1 n2 n3 1—r\"4
L) =(59)"-()"-(5)" (57)
p— no ni ng — ns3
L) = (55" 3)"- )" ()
P = n2+n3 — nR
ni+n2+ns+ng NR+NNR
P = ni+ng — nR
ni1+n2+n3+ng NR+NNR

@ Qual é a fungao de verossimilhanga correta?
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PSEUDO-TESTCROSS

@ Configuracao nao-informativa:

AaBB  x AABb

(AB e aB) l (AB e Ab)

(1/4) AB/AB: (1/4) Ab/AB: (1/4) aB/AB: (1/4) ab/AB
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PSEUDO-TESTCROSS

@ Configuracao nao-informativa:

AaBB  x AABb

(AB e aB) l (AB e Ab)

(1/4) AB/AB: (1/4) Ab/AB: (1/4) aB/AB: (1/4) ab/AB

@ Independente da distancia entre os locos, as 4 classes
terdo frequéncia 1/4
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PSEUDO-TESTCROSS

@ Configuracdo ndo-informativa:
AaBB x  AABb
(AB e aB) i (AB e Ab)

(1/4) AB/AB: (1/4) Ab/AB: (1/4) aB/AB: (1/4) ab/AB

@ Independente da distancia entre os locos, as 4 classes
terdo frequéncia 1/4

@ Nao é possivel identificar os parentais e os recombinantes,
ou seja, nao é possivel estimar r
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PSEUDO-TESTCROSS

@ Configuracdo ndo-informativa:

AaBB  x AABb

(AB e aB) i (AB e Ab)

(1/4) AB/AB: (1/4) Ab/AB: (1/4) aB/AB: (1/4) ab/AB

@ Independente da distancia entre os locos, as 4 classes
terdo frequéncia 1/4

@ Nao é possivel identificar os parentais e os recombinantes,
ou seja, nao é possivel estimar r

@ Solucao (pseudo-testcross): Marcadores que segregam
1: 1 sdo separados de acordo com o genitor em que
segregam
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PSEUDO-TESTCROSS
AABB X AaBb

(AB/ab) Associacao ou
(Ab/aB) Repulséo

As: (1-r)/2 AB/AB: (r/2) Ab/AB: (r/2) aB/AB: (1-r)/2 ab/AB
Re: (1-r)/2 Ab/AB: (r/2) AB/AB: (r/2) ab/AB: (1-r)/2 aB/AB

AaBb  x AABB

(AB/ab) As. ou
(Ab/aB) Re.

As: (1-r)/2 AB/AB: (r/2) Ab/AB: (r/2) aB/AB: (1-r)/2 ab/AB
Re: (1-r)/2 Ab/AB: (r/2) AB/AB: (r/2) ab/AB: (1-r)/2 aB/AB
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PSEUDO-TESTCROSS
AABB X AaBb

(AB/ab) Associacao ou
(Ab/aB) Repulséo

As: (1-r)/2 AB/AB: (r/2) Ab/AB: (r/2) aB/AB: (1-r)/2 ab/AB
Re: (1-r)/2 Ab/AB: (r/2) AB/AB: (r/2) ab/AB: (1-r)/2 aB/AB

AaBb  x AABB

(AB/ab) As. ou
(Ab/aB) Re.

As: (1-r)/2 AB/AB: (r/2) Ab/AB: (r/2) aB/AB: (1-r)/2 ab/AB
Re: (1-r)/2 Ab/AB: (r/2) AB/AB: (r/2) ab/AB: (1-r)/2 aB/AB

@ Um mapa para cada genitor € obtido
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PSEUDO-TESTCROSS

AABB X AaBb

(AB/ab) Associacao ou
(Ab/aB) Repulsdo

As: (1-r)/2 AB/AB: (r/2) Ab/AB: (r/2) aB/AB: (1-r)/2 ab/AB
Re: (1-r)/2 Ab/AB: (r/2) AB/AB: (r/2) ab/AB: (1-r)/2 aB/AB

AaBb  x AABB

(AB/ab) As. ou
(Ab/aB) Re.

As: (1-r)/2 AB/AB: (r/2) Ab/AB: (r/2) aB/AB: (1-r)/2 ab/AB
Re: (1-r)/2 Ab/AB: (r/2) AB/AB: (r/2) ab/AB: (1-r)/2 aB/AB

@ Um mapa para cada genitor € obtido
@ Os dados sdo analisados como em retrocruzamentos,
usando p. ex. 0o MAPMAKER/EXP
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PSEUDO-TESTCROSS

data type f2 backcross
14 6 0

*ml-1 AAHHAHHAHHHAAH
*m2—-1 HHHAHAAHAAAHHA
*m3-1 AAAHAHHAHHHAAH
+ml-2 HHAAHAAHAAAHHA
*m2—-2 AAAHAHHAHHHAAH
*m3-2 HHHAHAAHAAAHHA
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PSEUDO-TESTCROSS

data type f2 backcross
14 6 0

*ml-1 AAHHAHHAHHHAAH
*m2—-1 HHHAHAAHAAAHHA
*m3-1 AAAHAHHAHHHAAH
+ml-2 HHAAHAAHAAAHHA
*m2—-2 AAAHAHHAHHHAAH
*m3-2 HHHAHAAHAAAHHA

 mi-1 m2-1 m3-1 mi1-2 m2-2 m3-2

m1-1 13/14  1/14 14/14 1/14 13/14
m2-1 14/14  1/14 14/14 0/14
m3-1 13/14  0/14 14/14
m1-2 13/14  1/14

m2-2 14/14
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MAPA

@ Quais os grupos formados?
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MAPA

@ Quais os grupos formados?
@ grupol: m1-1, m2-2, m3-1
@ grupo2: m1-2, m2-1, m3-2
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MAPA

@ Quais os grupos formados?
@ grupol: m1-1, m2-2, m3-1
@ grupo2: m1-2, m2-1, m3-2

~

7 mi-1 m2-2 m3-1

m1-1 1/14  1/14
m2-2 0/14

7 mi1-2 m2-1 m3-2
m1-2 1/14  1/14

m2-1 0/14
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PONTOS PARA DISCUSSAO

@ Quais os principais problemas dessa abordagem?
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PONTOS PARA DISCUSSAO

@ Quais os principais problemas dessa abordagem?
e Como interpretar os mapas de cada genitor?
o Como integrar os mapas dos dois genitores?
o Como usar a informagao de marcadores com outros tipos
de segregagao?
e Como mapear QTLs nos mapas integrados?
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CONTEUDO

@ POPULACOES F; SEGREGANTES

@ Foérmulas Gerais para os MLE’s
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MALLIEPARD et al. 1997

abxaa aaxab abxab abxed a0 xal abxal a0 X ab

ab X aa 1 * 2 3 4 5 6

aa X ab (1) (@) 3) (4) (6) (9)
ab X ab 7 8 9 10 (10)
ab x cd 11 12 13 (13)
a0 x a0 14 15 (15)
ab x a0 16 17
a0 x ab (16)

@ MLE’s e férmulas do LOD Score para todos os casos
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MALLIEPARD et al. 1997

No.* Phase” Estimator

1y e (n,+n,)/n
exch (g, ngi . nyd

2(2) < (ny+n)fin +n,+n,+n,)
r exch (n,. n,1n,.0n,)
3 e (ny+nm,+n +u)/n
r exch (n,. n,. 1, 0,5 1, By 1)
@) c exch (n,. 0, n. n,)
r exch (ny. n3my, ng)
4104 e [mr/(2—r)4n,+ 20, (1 +0)] /0
- exch (n,. . ng. 1)
5(5) e (ng+ng+n)/n
r Exch[n nx‘ nyimg, g, n)
6 (6) ¢ )y + g+ 4
r exch (n, n:n.n,)
74 exe [y +n,+ng+n,+ 20y +0,) + 20t /(1 = 2rs)]/(20)
rxr exch (ng. n.yn,, 0,
exr 2= V= +ngn a4 (2m)]
rxet exch none
8 exe [y it By 0 By 1ty + 200+ 1)+ 200, 00 (1= 2rs)] (20)
exr exch (n,. n, iy, . My By By Ry, g i My 1)
rxe exCh (). o, My e My Byt By g, By, Mg My 112)
rxr exch (n,. ;1. y5)
od exe 20y e[+ )+ 2+ ngr(1+ )/ (1= rs) + 0, + 20 /(2= 1] {(20)
rxr exch (n,. n:n,,n)
oxr [(n, +n, Jr(1+rjf[1—rs)+n +0,+ 2001 =2 (1 +2rs) +20,0% /(1 =2r5)]/(20)
reet exch none
10 exe [0, + 201, )r + By 1y + g+ 2+ 20 /(1= 2rs) (1 + )]/ (200)
exr exch (my. o, gl Ny By, M)
rxe exch (n. my, ng, ng2ng, m, ng, ng)
r)r exch (n,. g, n,.n,)
(10)  exe exch none
cxr exch (ny, . My, 57y, By My, M)
rxe exch (ny. o, 1,3 Mo, . By)

rxr exch (. n: ny. ny)
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MALLIEPARD et al. 1997

LOD score

(n,+n)log(2s)+(n, +n,) log(2r)
(n, 4+, log (25) 4+ (ny +-n,) log(2r)

(i +a1, 40, +0,)10g(25)+ (n,+ 0, + 0, +0,)10g(2r)

m, 10g (2(1 +5)/3) +n, log(2r)+n,log (2(14 1) /3) +n,log (2s)
(it + i+ n 0 10g (25) +(ny,+ng+ ) log (2]
(i, + 1) 10g(25) + (1, + 1) log (2r)

2(n, +n,)log (29)+ (n, +n, +n, +n) log (4rs) + 2(n,+ n) log (2r) +n, log
(201 —2rs))

(11, 411, 1, 41,4 1) log (4rs) (g 1,11y +1,) log (2(1 =2rs))

20, +11,,) 0g (25) + (1, + iy + 11y + 11+ ity + 1y ) J0g (4r3) + 2011, +1,) log
(2r)+(my+n;) log (2(1 = 2rs))

a, log (41— ) /34 2n, log (2r) +n, log (4(1 —rs)/3) +n,log(4rs) +n, log
(41 —%)/3) +2n, log (25)

(n,+ 0 ) og (4(1—rs) [3)+ (n,+ 1) log (Ars) +n Jog (2(1 + 2rs) 3) +n, log,
(201 —2rs))

(i, +2n,) log (25) +(m, + i, +n,) log (4rs) + (2, -+ ) log (2¢) +-n. log (2(1 — 2rs))
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MALLIEPARD et al. 1997

[+ 114 B 1y 0y 1y 0 o By + 200, 1y + )] (20)

(15)
16

(16)

16

17

exe
exr
rxe
rxr

exe

exr
rxe
rxr

exe

exr
rxe
rxr
cxe
exr
rxe
rxr

exe
exr
rxe
rxr

exe

exr
exe
rxe
rxe

rxr
exr
rxr
exe
exr
exe
rxe
rxe
rxr
exr
rEr
cxe
exr
rxe
rxr

e Ry Ay Mg Byol gy My Mgy e By By By By )

Hgs Bye B Bygs gl g s By e Mg Bygs Bags Mg

o Mgt My g, My, M)

Ry /(L4 0)+ 2ny+ (g 4 mdr(1+0) /(1 —rs) 40y + g+ 20, [(2— )]/ (2n)

exch (g g, gy, By i 1)

exch (n,. i, my, 5 1. Ry 0, 1)

exch (. ;1 1)

[ By By gy gy + 200 B0, 40+ By 0y 20 01 4 Ry g R
+n +n,,+n,,)]

e 0 1, i M5 . R 1y 1)

exch (1) AL 1 Ay ) Ry Ty By P e )
exch (1, Ry, By, Bt By, By, By, 1)

exch (m. ni . ng)

exch (., o, By My Tl Mg Ty 7y2)

exch (n, n, Byt Ry, iy, My, M My o)

exch (i, 1,3 . 1,y

0 = (n,—2(n, + n)— n,)/ (2m)+ /[ — 20, + ng) —n, ) {20} + 2n, /0]
022

[ r(3=n)f2—rh+n,rl +0) /(1 —rs)+ 20 /(2—r)+n (1 + 1)+ 0]/ (2n)

exch (n,, n.: ng, n,)

exch none

exch (., n,; ny, n,)

[y B+ [0+ )+ 20,/ O+ P i1+ ) (L —rs) 4, +2n, 0, ]/(20)

exch (n,.
exch none
exch (i, 1y 1y, 1)
(g4 ng 4ty 41y + 01 [ 0y + gm0+ 200 4 mg i+ my)]
exch (. n,: Ay, 1,
exch none
exch (n, ,: A, 1)
ity 1, g+ 200, D) 1y + gy, + 1ty 200, 4+, )
exch (i, 13 Ay, 1)
exch none
exch (m, ng: ng. ny)
Gy +ng+n; +ng+2n) Ing + g+ g+, + 200, + 0+ i+ 0yl
(s Mg Mg g, )
exch (n,. ng. ng:ng. ng. )
exch (n,. n,. n:n,. ny.n,)

ny, 1)
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MALLIEPARD et al. 1997

2(ny 14+ + 0y ) 10 (25) +(my 4 Mg+t + Rg 4 ny My ity 41y ) og (4rs)
+2n,+n+n a0 log(2r)

7y log (41 —r)/3) 4 2, log (26) + (4 1) Tog (4(1 — rs)/3) + (n, +n,) log (4rs)

4+, log (4(1 =571 /3) + 2n, Tog (25)

(1,4 1+ 2+ D 10E (25) + (5, 1, + 11, +0, Vog (4rs)+ (2 +n) +n,+n, )
log(2r)

n log (42+1)/9) +(n, +n ) log (41 —6)/3)+n, log (46)

7y log (22 —r)/3) +nlog (4(1 — rs)/3)+1, log (4(1 —s2)/3) +n, log (2r) +n, log
{drs)+ 2m,log (25)

1,108 (201 +1)/3)+ i log (41 = 1) 3)+ 0@ (41 = rs)/3)+ 1, log (26)+ 2n; log
(2r)+n log(4rs)

(200, + 1,110 (25) + (14 1y 0, + 1) 102 (2r)+ (0, + 11} 10g (4rs)
(4 2(n, +n N log (2r)+(n, + ny+ny + 0 ) log (25) + (n, + n)log (4rs)

(g4 ny+2n,)10g (20) +(ny+n, 4 2n) log (2r) +(ng + 1) log (4rs)




Populagdes F'; Segregantes
000000000000 000000000e000000000000000

MALLIEPARD et al. 1997

@ Fases e fragbes de recombinacao: aplicar todos os
estimadores (todas as fases) e deduzir a fase
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MALLIEPARD et al. 1997

@ Fases e fragdes de recombinacao: aplicar todos os
estimadores (todas as fases) e deduzir a fase

@ “From a theoretical point of view it may be interesting to
develop a procedure for simultaneous estimation of
recombination frequencies and linkage phase
combinations over all linked markers”
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MALLIEPARD et al. 1997

@ Fases e fragdes de recombinacao: aplicar todos os
estimadores (todas as fases) e deduzir a fase

@ “From a theoretical point of view it may be interesting to
develop a procedure for simultaneous estimation of
recombination frequencies and linkage phase
combinations over all linked markers”

@ Método implementado no JoinMap
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CONTEUDO

@ POPULACOES F; SEGREGANTES

@ Estimacao Simultadnea da Fragdo de Recombinacao e
das Fases
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Possible Marker Genotype Cross Combinations and Observed Marker Band Patterns for Parents and Their Offspring

Parent Offspring
Cross type Cross Observed band Remark Observed bands Segregation No. phenotypes

A 1 ab % cd ab x ed Asymmetry ac, ad, be,bd [EBE! 4
2 ab x ac ab x ac Asymmetry a,ac,ba, be L1101 4

3 abx co abxc Asymmetry ac,a, be,b 1:1:1 4

4 a0 % bo axb Asymmetry ab,a,b,0 1:1:1 4

B B 5 ab x ao abxa Asymmetry ab, 2a,b 1:2:1 3
B 6 a0 x ab a x ab Asymmetry ab, 2a,b 1:2:1 3

B, 7 ab x ab ab x ab Symmetry a,2ab,b 1:2:1 3

c 8 a0 x ao axa Symmetry 3a,0 31 1
D D, 9 ab x cc abxc Asymmetry ac, be 1:1 2
10 ab % aa abxa Asymmetry a,ab 11 2

1 ab % 00 abx o Asymmetry ah 1:1 2

12 bo x aa bxa Asymmetry ab,a 1:1 2

13 a0 % 00 axo Asymmetry a0 1:1 2

D2 14 o x ab cxab Asymmetry ac, be 111 2

15 aa % ab a % ab Asymmetry a.ah 1:1 2

16 00 % ab o % ab Asymmetry ab 1:1 2

17 aa % bo axh Asymmetry ab,a 1:1 2

18 00 % a0 oxa Asymmetry a0 1:1 2
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P ® Q
A DB Gl
L 2|3
A DB Gl
* RiE alle
L 1Il2!
Porlr dlle
A DR alo
sl &g
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P ® Q
A OllE 1] €
#lr  dllé
A, 17 ]|
P als ald
W A ae
PR G
A HR dle
PE,,F-\]‘ “‘QT

@ A;: Associagdo-Associacao
@ As: Associagdo-Repulsédo
@ As: Repulsdo-Associacao
@ A4: Repulsdo-Repulséo
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@ As possiveis fases sdo estimadas com base na
probabilidade a posteriori, de acordo com o Teorema de
Bayes



Populagdes F'; Segregantes
00000000000 OOO0O000000OO000e00000000000

WU et al. 2002

@ As possiveis fases sdo estimadas com base na
probabilidade a posteriori, de acordo com o Teorema de
Bayes

@ Para w =1, ...,4, num dado intervalo entre marcadores:

PA)PMIA,) __PUMIA
4

ZP P(M|A,) Y P(M|Ay)
w=1

@ M': Dados (marcadores)
@ P(A,): probabilidade a priori da fase ser A,
@ P(M|Ay): verossimilhanca

P(Ay|M) =




Populagdes F'; Segregantes
00000000000 OOOO000000OO0000e0000000000

WU et al. 2002

N
P(M|Ay) = [[ P(M;]A) Hmm T H2Lom,,,
j=1
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N N
P(M|Ay) = [[ P(M;1Aw) = [ [ mi I8 Ha oy
j=1 j=1

@ m,, ;. vetor indicador do genotipo

@ [,,: matriz de incidéncia, relacionando gendtipos aos
fenétipos

@ H,: matriz de transi¢cao para um dado w
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MATRIZES DE TRANSICAO

Ay

A

Az

7ol
rlo,
ol
o,

ol
o,
ol
o

riol
P}
riol
i}

ol
o}
ol
rio!

831 — 8
(312)2

[912(1 — 9'2)
(1— g2y
(912
L1 — 8"y

8% -8
(312)2
- qlz)z
Lo - 8"

r («)IZ}Z

521 -8
le(] ;lz
L (1 —383?

e
81 — 417y
(1- 912

(832

9121 — 9"

(1— g2

911 — 917

9121 - 91
(912

“Lz)z

9121 — 917)
221 — g17)
(1— 912y

«}IZ(I «)IZ
(3L2)2
(1—38"2p
4}[2“ 4;[2

1}
et
,;lz(] r;lZ
(;12)2
(l ?IZ \2
821 —

(HLZ)Z
9121 — 9"
$1%1 -9

(1— 8"
( _);12)2
3121 -5
9121 — 9

(HLZ}Z

8121 - '
(1— 82y
(HLZ)Z
3121 -5

1o
(3[2)2
8121 - 8"
3121 - 8"
(1—9'%?

831 - 97
(3[2)2

(1— 8"y

831 - 9" ]

8131 - 8"
(],;;LZ)Z
(3\2)2
231 — 8%

(1—8%2
8131 — 81
8131 - 8%

w\z)z
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1 000
0100
pA 0010
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|00 0 1|
1.0 1 0]
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(1 0 0 0]
Ilgs=10 110
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@ Passo E: numero esperado de recombinagdes

w MBI (Dy o Hy)Lnlmy,
t1i2) —
ZUI HyIpom,
D}
PO PO; RO PO
0 1 1 21
1o 2 1
1 2 0 1
2 1 10
oo 2 1
o112
I |
o2 0
o2 0
2 110
o 112
o021
LI T B |
o2 0 1
o0 2
o112
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@ Passo M: MLE’s de r

N pl

1
e =gx 2 D 5 et

j=1li1=112=1
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@ Passo M: MLE’s de r

N pl

1
e =gx 2 D 5 et

j=1li1=112=1

@ ufa...
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SOFTWARE ONEMAP

Markers c¢M Kosambi c¢cM Haldane Linkage Phases

M7 Inf Inf non-significant

M18 5.686 6.008 repulsion/repulsion
M8 4.137 4.308 repulsion/repulsion
M13 9.886 10.857 coupling/coupling

M22



Populagdes F'; Segregantes
00000000000 OOOO0000O0OOO00000000000e000

SOFTWARE ONEMAP

Hereditas 144: 78-79 (2007)

OneMap: software for genetic mapping in outcrossing species

G. R. A. MARGARIDO', A. P. SOUZA” and A. A. F. GARCIA'

JDP}MHW’!P of Geneties, Escola Superior de Agriculiwra " Luiz de Queiroz”, Universidade de Sdo Pawlo ( USP).
Piracicaba, Sio Paul, Brazil

*Caniro de Biologia Molecular ¢ Engenharia Genética (CBMEG), Universidade Estadual de Campinas
(UNICAMP). Campinas, S0 Pawlo, Brazil

Margarida, €. R. A., Sowa, A, P and Carcia, A, A. F. 307, OncMap: software for genctic mapping in outcrossing
speoics — Hereditas 144 T5-79 Lund, Sweden. cISSN 1601-5223. Roccived March 12, 2007, Accepted Aprl 16, 2007
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MAPA GENETICO INTEGRADO - CANA-DE-ACUCAR
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CANA-DE-ACUCAR

Theor Appl Genet (2006) 112: 298-314
DOI 10.1007/s00122-005-0129-6

ORIGINAL PAPER

A. AL F. Garcia - E. A, Kido - A, N. Meza

H. M. B. Souza - L. R. Pinto - M. M. Pastina
C. S. Leite - J. A, G. da Silva - E. C. Ulian
A. Figueira -+ A. P. Souza

Development of an integrated genetic map of a sugarcane
(Saccharum spp.) commercial cross, based on a maximum-likelihood
approach for estimation of linkage and linkage phases
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Fi’S SEGREGANTES

Mol Breeding
DOI 10.1007/s11032-007-9082-1

Functional integrated genetic linkage map based on EST-
markers for a sugarcane (Saccharum spp.) commercial cross

Karine M. Oliveira - Luciana R. Pinto - Thiago G. Marconi - Gabriel R. A. Margarido -
Maria Marta Pa + Laura Helena M. Teixeira + Antonio V. Figueira *
Eugénio César Ulian - Anténio Augusto F. Garcia - Anete Pereira Souza

An Integrated Molecular Map of Yellow Passion Fruit Based on
Simultaneous Maximum-Likehood Estimation of Linkage and Linkage

Phases

Eder J. Oliveira, Maria Lucia C. Vieira’, Antonio Augusto F. Garcia, Carla F. Munhoz, Gabriel

R. A. Margarido, Luciano Consoli, Frederico P. Matta, and Michel C. Moraes J AS H S
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