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Figure 4 : Power of the test dAB<dMIN at the 2% level for sample sizes 
ranging from 40 to 200 and for different values of dMIN. 
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0.02 80 
160 

0.02 80 
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160 

287 

dT 

0.100 
0.087 

0.175 
0.150 

0.237 
0.212 

0.300 
0.269 

0.350 
0.319 

Table 2 : Value of the effective minimum distance for the test of H0 : dAB ~ d MIN with the 

Rogers distance. 
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DUS =Distinction, Uniformity, Stability 

ED =Essential Derivation 
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Distance from lirie A 

Distinction 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 

• ? 
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Introdu~tion 

The Rogers distance 

L loci over the whole pnome 

M markers randomly sampled among the L loci 

A and B = the two inbred lines to be compared •· 

· For each marker locus : 

dABm = 0 A and B identical at locus m 

dABm = 1 A and Bare different at locus m 

The Rogers distance 
--

29S 

% of loci which differ between lines A 
andB 

<UI\Ot\ ~ lh & n "'Qt kerl 
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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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T~king :the genetic map into ,account 
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....••..•. ;: . · ; ·}S Position of the problem 
•, r~ ~<:::" .-....... ~~: •- • 

Conditionally to a given genetic 
__ map,_ . ~ . 

•:/ .: ~' '-.., ,i .• " 

-·. :.ff.lines A and Bare related, 
· · · distances at marker loci are no more 

independent, 

-Therefore, finding the ''best'' 
·estimator of the genetic distance 

--
estimating the covari,ances between 

distances at marker loci;,:· 
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Taking the gene~ic map into 
account: 

.-.' .... :' . 

: Covariances between distances at 
marker loci 

· · · .,, · 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 

Several couple of loci 
one individual 

@ Initial hyhrid 

(Selfit~g) f 
F2 

~~~~~ 
'0~'0'0~ 

I 
I 
I 

( Selfi116) I 
I I 

t ' ' t t Ra 

@@@@@ 
Theoretical value 

Initial hybrid 

F2 individual 

(Selfing) 
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Estimation from the data 

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 co variances 
between distances at marker loci 

,·-·v:.. . . 

Experimental. results . - .. , .- . '. ·. . . ·, ·~. 

.. _.'~:~· ...... ~:·- .. 

Data set 1 : 
50 Maize Recombinant Inbred lines 

derived by selfing from an hybrid . 
· ···without selection. 

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

Data set 2: " 
37 hiahly selected, elite inbred li~s of 

Maize from the central US Coin Belt. 
Molecular data on 110 public RFLP 

probes. (S. Smith) 
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The ~D approach 

determination of the distance 
. ,' 

: .. 
~ '· ' .~· . ' 

The ED distance 
weights each .marker locus in order to 

im11l1P~?:~ the sampling variance, 
conditionally to the genetic map. 

· The wei~ht of each marker looua is 
proportional to the covariances 

between.:this;locus and all the other 
··. marker loci 
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( 1) Choose an appropriate set of 
~ t ,markers wn~~~own position 

_ ; on the gen~t~ ,1map 
' ' 'i ' f ·~ L .. 1 ;~f I ' .. ! ' 

'I .. · ':c·· 2)' ·:.i ColUp' ute.;the·ll .. ', :;· ... ·: :k•g:.·. . . . . .. · ... ·~ >\B 
.\ .: • -. • • • -·· ! ~ to- . • ' • ; 

;-- -~ 

(3) .r . Use the :data to find the best 
;·suitedc·value for the covariances 
between distances · 

···~ 
_11 ~.: '. ?!1'-~- ~' f. 

"' i' ,. ' ' jj> j 

( 4) Compute.the ED genetic 
.. distance and·it';s·sampling 
·"variance by using (2) and (3). 
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The DUS approach 

determination of the distance 

The DUS distance 
weights each marker locus in o~der 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,l~s is 
proportional to the covariances 

between this locus and all the other · 
marker loci in the population 
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( S) ·. . ... , .. _,."',~ ,, :;,- ... _, 

(7} · Test Ho : dAB < dMIN 
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Discussion 
Comparison of the three distances 

eM dAB 

0 

10 
0 1 1 0 12 0 1 0 1 

"' 

20 1 0 1 1 

30 

Rogers0.33 0.66 0.66 0.66 

Wished ·0.5 0.5 >0.66 <:0.66 

ED 0.48 0.52 0.92 0.56 

DUS 0.48 0.52. 0.89 0.59 
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