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MCQTL_Outbred is an additional part of MCQTL software package which permits to perform
QTL mapping in multiple outbred families.

Implemented methods in MCQTL are available for outbred families except the epistasis
search.
Main differences are :
– the input data files whose format is based upon MapQTL and JoinMap 3.0 input files (Van

Ooijen and Voorrips, 2001),
– the modelling of QTL effects which is specific to outbred families. Indeed, in each position

along the genome the QTL is assumed to have four different alleles.
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1 Model

The intra-family model is a usual regression model with genetic cofactors and a single QTL.
Genetic cofactors and the single QTL are assumed to have fourdifferent alleles.
Let c denotes the cross between two parenti, j, the phenotypic valueYck of thekth individual
is modelled by

Yck = µc +
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′
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whereµc is the global mean in the crossc, L − 1 is the number of genetic cofactors,pl
ck,iaj

a
′
is

the probability of thekth individual having genotypeiaja′ at the QTL or cofactor locusl given
the marker information,θl

c,iaj
a
′
is the mean of theiaja′ genotype at locusl in crossc andǫck the

residual error.
Moreover, the QTL or genetic cofactor effect is decomposed in two effects, the additive and the
dominance ones
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Constraints
– for additive parameters and both choices of parameter dependency

αl
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= −αl
[c],i2

αl
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= −αl
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∀c

– for dominance parameters and both choices of parameter dependency

δl
[c],i1j1

= δl
[c],i2j2

= −δl
[c],i2j1

= −δl
[c],i1j2

∀c

In an additive model, the dominance parameters are all assumed to be equal to zero.

2 Data entry files

Four ASCII files with a single (no other point character) and mandatory extension .loc .qua
.map and .inf are necessary to run the TranslateData program. They contain the marker data
and information about the family (.loc), the quantitative trait data (.qua) and a consensus map
(.map). In the last file (.inf), names of the parent are provided. Files with extension .loc and
.map are similar respectively to the locus genotype file and the map file of JoinMap 3.0 (Van
Ooijen and Voorrips, 2001).

2.1 .loc file

This file contains the marker data and information about the family. Its format is similar to the
JoinMap 3.0 format of the locus genotype file.

Comment lines are allowed in .loc and .map files. They begin bya; character.
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△! Contrarily to JoinMap 3.0 format, the so-calledwhitespaceis limited to a sequence of
spaces and mustn’t contains tab, newline or carriage-return characters.

The header of the file contains four instructions :
name = P1xP2 name of the family
popt = CP code for outbred family
nloc = number of marker loci
nind = number of individuals

△! The name of the family must be written carefully, as it is usedto link families which share
one parent and to assign the number of alleles and the linkagephase of the marker loci for
both parents. The name of the family must be formed by the parent names given in the .inf file
separated by ax character. You must respect the order given in the .inf file.

Next, the marker information follows on 2 lines with the following syntax :

locusname <SEG> {PHASE}
gen1 gen2 ...

Code for the type of segregation, the locus phase and the possible observed marker genotypes
are the same as JoinMap 3.0 code for family type CP. They are summarized in table 1. However
incomplete genotype information have been extended in order to take into account either domi-
nant markers or missing alleles. The code for these incomplete genotype are presented in table
2.

Table 1
<SEG> {PHASE} Possible genotypes
<abxcd> {00}, {01},{10} or {11} ac, ad, bc, bd, --
<abxac> {00}, {01},{10} or {11} aa, ac, ba, bc, --
<abxab> {00}, {01},{10} or {11} aa, ab, bb, --
<abxaa> {0-} or {1-} aa, ab, --
<aaxab> {-0} or {-1} aa, ab, --

Table 2
<SEG> Incomplete genotype code Possible genotypes
<abxcd> a- ac or ad

b- bc or bd
-c ac or bc
-d ad or bd

<abxac> a- aa or ac
b- ba or bc
-a aa or ba
-c ac or bc
a* aa, ac or ba

<abxab> a- aa, ab or ba
b- bb, ab or ba

△! Be careful of the phase of the marker loci of both parents. Indeed, in designs of
multiple related families, each common parent is assumed tohave a coherent phase for all
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the marker loci in each family they are involved in. There is no procedure to check the
coherence of the phases. Il you have doubt about the phase coherence, use disconnected as
value for the interpop attribute of MODEL tag. .

example of a .loc file
; data from a cross between two heterogeneously heterozygous and homozygous diploid parents
name = P1xP2
popt = CP
nloc = 6
nind = 6
mark1 <abxcd> {00}
ac ac ad bc b- bd
mark2 <aaxab> {-0}
aa ab aa -- aa ab
mark3 <abxab> {10}
ab ab ab aa aa ab
mark4 <abxab> {00}
bb bb a- a- a- bb
mark5 <abxaa> {1-}
ab -- aa ab aa ab

mark6 <abxac> {10}
a* bc b- bc -- a*

2.2 .qua file

This file contains the quantitative trait data. Its format issimilar to the MapQTL format of the
quantitative data file.
The header contains three instructions :
ntrt = number of traits
nind = number of individuals
miss = missing value code

△! Do not use the star character as a missing code

Then follow the trait names and the observed trait data grouped per individual (contrarily to the
.loc file in which data are grouped per locus). So be careful torespect the order of individuals
between the .qua file and the .loc file. There is no constraintson the trait names. On the contrary,
the trait data must be numeric (except for the missing code).Each data must be separated by
space(s) and all the data concerning one individual must be filled in a single line.

example of a .qua file
; map for family P1xP2
ntrt = 3
nind = 6
miss = -
index
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trait1
trait2
1 1.2 3
2 - -2
3 - -
4 0.2 -1.5
5 2. 2.1
6 -3.0 2

2.3 .map file

This file contains a consensus map for families that are goingto be analyzed together with
MultiPop. Its format is similar to JoinMap 3.0 format of the map file. It is a completely line-
structured file.

Each linkage group begins by the instructiongroup followed by the name of the group. Then
follows, in an ascending order, a name of a marker and its positions in the map until the group
is complete.

△! The position must be a Haldane distance given in centiMorgans.

example of a .map file
group chrom1
mark1 0.2
mark4 15
mark3 17.98
mark6 32.0
group chrom2
mark2 0.0
mark5 20.0

2.4 .inf file

This file contains the names of the parents given by the following instructions :
*lineA P1 name of the first parent
*lineB P2 name of the second parent

△! Parent names are crucial for MultiPop. Indeed, phenotypes of families that share a parent
name are modelled with equal QTL or cofactor additive parameters.

△! Be careful to respect the order of the parents between .inf and .loc files.

3 LOD support

The default value of the LOD support is 1.
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