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Figure 4 : Power of the test dAAB<dMIN at the 2% level for sample sizes
ranging from 40 to 200 and for different values of dMIN.
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dMIN o M dT
0.05 0.02 80 0.100
160 0.087
0.10 0.02 80 0.175
160 0.150
0.15 0.02 80 0.237
160 0.212
0.20 0.02 80 0.300
160 0.269
0.25 0.02 80 0.350
160 0.319

AN

]

Table 2 : Value of the effective minimum distance for the test of H,:d,, < d,,y With the

Rogers distance.
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Collection of Transparencies

cn DUS and ED protOCOIS

Optimisation of the information
and new approaches of kinship

C. Dillmannl
A. Charcosset?,A. Bar-Hen? P. Vn‘ic,(:)urt6
B. Qoffinet?, J. S. Smith,Y. Dattée!,
J. Guiard!

Research program grasited by the Freag
Ministery of Agriculture in the frame¢ of a
C.T.P.S action.
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DUS = Distinction, Uniformity, Stability

3

ED = Essential Derivation
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DUS = Distinction, Uniformity, Stability

ED = Essential Derivation
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The estimation of genetic
dlstances in Maize for DUS and
| ED protocols

1. Introduction
2. Takmg the gcnetlc map Into account __

2.1 Position of the problem

2.2 Estimation of the covariances between
distances at marker loci

2.3 Experimental results

.3. The ED approach

3.1 Distance index
3.2 ED protocol

4. The DUS approach

4.1_ Distance index
4.2 DUS protocol

5. Discussion



297 BMT/3/6 Add.
- page 8 :

b Moo g narbe o molicclae podken bld
®>n an %Q!\Lb&.. TUQ |, G o.um(dole, .

The estimation of genetic
distances in Maize for DUS and
ED protocols

1. Introduction
2. Taking the genetic map into accouant

2.1 Position of the problem

2.2 Estimation of the covariances between
distances at marker loci

2.3 Experimental results
3. The ED approach

3.1 Distance index

4. The DUS approach
4.1 Distance index
4.2 DUS protoco 1

5. Discussion
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Introduction
A~. B C D
) I i >
- / I’
’ Distance from line A
=== Distinction 7777 Essential derivation

Distinction (DUS approach) :
Is line B distinctly different from line A ?

Essential derivation (ED approach) :

Is line B derived from line A ?

What is the relatedness between line A and
line R ?
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What is the relatedness between line A and
line B ?

h (ke / boke 0% and ED (lﬂ’x,oa(_}w@a Q”fj‘f)
\{:\Q, C,o\’ﬁ?o\;f&bn % ‘wo \nLu.d QhQA Ble Q)ira.
ét()\rfx an. B én e doa \LQ—:DOSQWLD&L})
e c\uo,o\scon > Grswe. ™ Tfi’m % dog\bnc}

NS A L R o Ebaﬁma&,

b % Omeo& v "l b B douwed
\gﬁm C\\{f}“) W\&\“ N &*0. AD\O.\QA\MS& ‘oo.lfwﬁj;

\)h% & OnA o ’ %0&' \)@JBD(\& \haﬁ ‘3& Gnswered
bu\ w&«v@h\(mq O- %,N.&L dggrgn@_ k;&\»up Mo QNO



BMT/3/6 Add. o - 2'9% :
page 11 ' : o o

Introduction
he Rogers distance

L loci over the whole genome
M tn_arkers randomly sampled among the L loci

~ Aand B = the two inbred lines to be compared

£

- For each marker locus :

d,g™ =0 A and B identical at locus m

d,g™ = A and B are different at locus m

The Rogers distance

% of loci which differ between lines A
and B |

amona the ™ wmarkers
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| - Introduction
Statistical properties of the Rogers
distance

They are a consequence of the
- following hypothesis : |

markers are randomly sampled
throughout the genome

no correlation between distances at
| marker loci
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Introduction
Statistical properties of the Rogers
distance

They are a consequence of the
following hypothesis :

markers are randomly sampled
throughout the genome

no correlation between distances at
marker loci

| toodd Aiu\' QI’RQ %s ool hew hat those
%&L\—‘Sjﬁcﬂ \em?ujBe/; e O COhSQ.C\\oU\QQ_ %f LQJ
‘\\\jes s JVL(A’ Lo. MMLuS ol Sc\m@\e,a a} m:dm

u\m O\A’“ﬂ%uxom_ ~ \\\\Lfsmc,“\mmm

GO Lfen \a(‘kman C&\éﬂm% ok \—xwtu Q.od SL, T oa\u
wads | e ddkorts \g&&»o.u\ bso Grw ab org locue T
\h(\g\xs«d%}‘ o VR dbﬂth&. \OL\T\»LU\ H\c ﬁm ‘Q)h@o a} Qnou'u

\%W’, O:Snok'féyb \h (&g‘oﬁm &\T\Mm ‘CL& 'QDCJ -



29 % o BMT/3/6 Add.
page 14

The estimation of genetic
distances in Maize for DUS and
ED protocols

1. Introduction

2. Taking the genetic map into account
" 2.1 Position of the problem

2.2 Estimation of the covariances between
distances at marker loci

2.3 Experimental results
3. The ED approach

3.1 Distance index
3.2 ED protocol

4. The DUS approach

4.1 Distance index
4.2 DUS protocol

5. Discussion
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The estimation of genetic
distances in Maize for DUS and
ED protocols

1. Introduction
2. Taking the genetic map into account
2.1 Positicn of the problem

2.2 Estimation of the covariances between
distances at marker loci

2.3 Experimental results
3. The ED approach
3.1Distanceindex
3.2 ED protocol
4. The DUS approach
4.1Distanceindex
4.2 DUS protocol |
5. Discussion
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Taking the genetic map into account
position of the problem S

dpp dgc
0 0
0 1
0 0
1 1
1 0
1 1
line A line B lineC lineB

d,g<dgc ?
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Taking the genetic map into account
position of the problem
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Takmg the genetic map into accoum
| pOSm()n of the problem

M dyp dac dap  dag
; |

12 .
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Takmg the genetic map into account

Posmon of the problem

Conditionally to a glven genetlc
. ' map, e

| ~If lines A and B are related,
 distances at marker loci are no more
independent,

~ Therefore, finding the “best”
-estimator of the genetic distance

estimating the covariances between
distances at marker loci.
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The estlmatlon of genetlc
dlstances in Maize for D DUS and
"ED protocols i

1. Introduction

2 Takmg the genetlc map lnto account; .

2.1 Position of the problem

2.2 Estlmauon of the covariances between
distances at marker loci

2.3 Experimental results
3. The ED approach

-3.-1 Distance inde'x
3.2 ED protocol

4. The DUS approach
4.1 Distance index

4.2 DUS protocol
5. Discussion
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 Taking the genetic map into
account :

~ Covariances between distances at
| marker loci1

How can two inbred lines be
derived each from another ?

Example :

Selfing from an hybrid
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The measurement of covariances
between distances at marker loci

One couple of loci
several individuals

@ Inital hybrid

(Selfing)
v F2

Theoretical value

~ Several couple of loci
one individual

Initial hybrid

d

' (Selfing)

F2 individual

i

' (Selfing)
]

Estimation from the data

RIL

The observation of several couples of loci
~ within one individual brings valuable
informations about the genetical history of the
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~ The measurement of covariances
between dlstances at marker loc1

o - estlmatlon from the data

Data set

T, s ‘s

1520 3540
1 0 1

o After rearranging

k

rec. rate
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Segregation of one marker locus
under selfing

Initial hybrid

( Selﬂng)

Q@@

* (Selfing)

Q@@@ "

(Selfing)

SICIGIONE
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Segregation of one couple of
marker loci under selfing

- Initial hybrid

(Selfing) * -
v F2
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Segregation of five couples of
marker loci within one individual
under selfing

Initial hybrid

F2 individual

RIL
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‘The estlrnatlon of genetic

dlstances in Malze for DUS and :
ED protocols

1. Introduction

2. Taking the genetlc map 1nto account
~ 2.1 Position of the problern N e

2.2 Estimation of the covariances between
~ distances at marker loci

2.3 Experimental fcsults
3. The ED approach

3.1 Distance index
3.2 El) protocol

" 4. The DUS appr@)ach
4. 1 Distance 1ndex

4.2 DUS protoco]
5. Discussion
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The measurement of covariances
between distances at marker loci

Experimental results

Data set 1 :

50 Maize Recombinant Inbred lines
“derived by selfing from an hybnd -
~ without selection. -

Molecular datas on 170 public RFLP
probes. (A. Charcosset)

Data set 2 :
37 highly selected, elite inbred Imes of
Maize from the central US Com Belt.
Molecular data on 110 public RFLP
probes. (S. Smith)
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The measurement of covariances
between distances at marker loci

Expenmental results
8 L Data set 1
. theoretical Rogers
: 023
o | 0398
| | 0331
3 - 0.173
T 0.1 02 ofe‘ 04 05
@ Data set 2
o | theoretical Rogers
1
: 0.318
0S8
=1 | 0.482
s - 2 Q143
e -
2] ‘:‘,‘?”"’ .‘""’".d
| 0?0 0.1 02 03 0:4 06
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" The estimation of genetic
- distances in Maize for DUS and
| ED protocols |

1. Introduction | |
2. Taking the genetic map into account
2.1 Position of the problem

2.2 Estimation of the covariances between
distances at marker loci

2.3 Experimental results
3. The ED approach

3.1 Distance index
3.2 ED protocol

4. The DUS approach

4.1 Distance index
4.2 DUS protocol

5. Discussion
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The D approach

| determmatlon of the dlstance

The ED distance

| welghts each marker locus in order to
minimize | the samphng variance,
conditionally to the genetic map.

- The Welght of each marker locus is
proportmnal to the covariances

- between this:locus and all the other
marker loci
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Weights
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The ED distance
e)sample |

:"Weig‘hts of 17 Maize RFLP markers on

chromosome 8

 Rogersdistance

ED distance

0

T
50 100

position of the markers in the chromosome
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- ED protocol

AL marker ) Whlﬂl}(ﬂOWﬂ posmon
on the genenc map

'"":‘(2) Compute the dup*'s '

(3) - Use the data to find the best
© suited'value for the covanances
between chstances |

.  (4) Compute the ED genetlc
".distance and it's sampling
~'variance by using (2) and (3).
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The estimation of genetic
distances in Maize for DUS and
ED protocols

1. Introduction

2.1 Position of the problem | -

2.2 Estimation of the covariances between
| distances at marker loci

2.3 Experimental results
3. The ED approach

3.1 Distance index
3.2 ED protocol

4. The DUS approach

4.1 Distance index
4.2 DUS protocol

5. Discussion
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* The DUS approach -

' determination of the distance

newly released |
inbred line

"

| ﬁopﬁlation of previthly |
- released inbred lines

- (Molecular data on a

data base)

& SRR B R g .
. s

Comparison of the genetic distances

\J

 Estimation of the
- covariances between

distances

at markar 1A~
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The DUS approach

determination of the distance

‘The DUS distance
weights each marker locus in order to
minimize the mean squared error between
the "real" genetic distance and the
estimation, in the reference population of
inbred lines and conditionally to the
genetic map.

The weight of each marker locus i
proportional to the covariances
between this locus and all the other
marker loci in the population
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The DUS distance
- example

| Weights of 17 Maize RFLP markers on
_ chromosome 8

,, Rogers distéﬂce |
- DUSdistance

Wéfghts

B

. ~T .
° - | I w0 "0

position of the markers in the chromosome

P"P“u(m « RiIL
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S pro | -

Choose an appropriate set of markers
whith known position on the genetic
map

Choose a value for dMiN e
Enter the molecular data for each
newly released line in a database

Compute the d,;¥'s for each couple of
lines

Use the database to estimate the
covariances between di_}stances -

For each new entry, compute the

DUS genetic distance and it's -
sampling variance by using (4) and

) |
TestH,:d,g <dyin
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Comparison of the three distances

U e

CM dAB
0 |
10 |
2 F
20 |1
30

Rogers0.33

Wished 0.5
ED 048

DUS 0.48

Ing

LB

0.66

0.5

0.52

0.52

-

0.66

>(0.66

- 092

0.89

1
1
=1

1
L R
—

0.66

<(0.66

0.56

0.59

[End of document]



