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UNDER THE UPOV SYSTEM
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IDENTITY AND HYBRID FORMULAE IN MAIZE
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Content

o Estimation of the level of residual heterogeneity within
the varieties

o Checking the identity of maintenance seed lots

o Control of hybrids formulae.
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Estimation of the level of residual heterogeneity

ESTIMATION OF THE LEVEL OF HETEROGENEITY

Testing scenario:

o 1000 maize lines described with 36 SSR markers run on a
Licor sequencer

o 400 maize lines described with 36 SSR markers run on an
ABI capillary sequencer

o Bulk samples of 10 or 30 seeds

o Results recorded as presence/absence of alleles
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ESTIMATION OF THE LEVEL OF HETEROGENEITY

Observations:

o On the French reference collection, heterogeneity observed
on 20 % of the tested lines.

o Average heterogeneity was only of 2% for experiments on
Licor and on capillary sequencer (despite their difference in
sensitivity)

- Low level of heterogeneity reflects the effect of breeding
actr_emec\‘/vith selfing and the quality of the plant material
elivere

- Within-line heterogeneity will not impair between-line
differentiation (based on 20 to 40 % of differences)

Identity control of maintenance seed lots
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IDENTITY CONTROL OF MAINTENANCE LOTS

3 types of cases:
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IDENTITY CONTROL OF MAINTENANCE LOTS

Testing scenario n°1:

o 92 lots representing 25 different lines with 38 SSRs:

= Reference lots from France, Spain and Germany
= Lots in production from different places in France

= Maintenance lots produced to replace the French
reference lots

o ABI capillary system
Bulk samples of 30 seeds
Results recorded as presence/absence of alleles

oo

o Results from the field
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IDENTITY CONTROL OF MAINTENANCE LOTS

Observations:

# of lines # of seed lots Results from lab | Results from field
@) [ 15 62 OK OK
5 14 +/- 1 allele OK for 13 seed lots
For 1 seed lot the plants were
igher than the reference
(@) higher than the ref
1 1 out of 2 +2 alleles OK
@) [ 1 1 out of 4 3loci different Plants higher than reference
1 1outof3 14 loci different | Mislabelling
[ ] 1 1outof3 18 loci different | Mislabelling
1 loutof4 22 loci different | Homonymy
/25 lines 192 lots
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IDENTITY CONTROL OF MAINTENANCE LOTS

Testing scenario n°2:

o 438 lots representing 423 different lines (+ their reference
lots) with 12 SSRs:

= Lots in production from different places in France
= produced on 3 years
= for certification

o Licor
o Bulk samples of 30 seeds
o0 Results recorded as presence/absence of alleles
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IDENTITY CONTROL OF MAINTENANCE LOTS
Observations: IMPURITY ? NON CONFORMITY
Varieties : 55 63(64|65|66
... -
413 | conform V:tested V vV vV Vv
variety C| cl d c ¢
14 #NCloci=1 C : control
11 #NCloci>1 Alldles | b —» il
[2to 7] .
/438
a
b _, ﬂ -
¢
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IDENTITY CONTROL OF MAINTENANCE LOTS

Conclusion:

o In most cases, no ambiguity. Lots are:
= either almost identical
= or completely different

o A few ambiguous cases:
= 3 differences out of 38 loci

= 2 differences out of 12 loci

- in these cases, the lots are further tested (isoenzyme, field)
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Control of hybrid formulae
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CONTROL OF HYBRID FORMULAE

Possible cases :

phii27 umc 1152 phi 452683 phi 333597
a cla|lbjcla|blcla|b]c
1 1 1 1
F1 Hybrid ] A [l 7
[ 281 1 il 1 1 1
1 1 1 1
1 1 1
3 Ways Hybrid|Parent 3 1 1 1 1
1 1 1 1 1 1 1 1 1
non 7 ] Y ) N
" P
conformiy |22 A
[Observed |1 | I [T N 0 ) ) ] ) [ (|

+ Other alleles Different alleles
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CONTROL OF HYBRID FORMULAE

Influence of the set of markers:
- comparison of 2 independent sets of markers

Testing scenario:

o A set of 11 SSR markers from GEVES:
From the bibliography : free and public
Tri or tetra-nucleotide motives

Mapped markers

Average PIC = 0.55

o A set of 11 SSR markers from SEPROMA
= From a list of 160 markers developed on a wide range of varieties
= Criteria of choice by GEVES : good quality, PIC>0.6, multiplex

o Comparison of 15 hybrids (+ their synthetic hybrids)
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CONTROL OF HYBRID FORMULAE

Amorces front | Amorces SEPROMA Observations:
neg GEVES markers | SEPROMA markers
c c 9 12
NC NC 3
NC C 1
N.C(1+) c NC 2
/15
N.C) With a tolerance of one NC locus :
GEVES markers SEPROMA markers
C2)
N C C 12 13
NC NC i,
NC Cc 1
at2
C NC 1 loci
[e0)
> Equivalence of the two sets of markers

16

Pour la ligne grise, il y a des données manquantes, ¢’est pourquoi, on ne I’a pas comptée
dans les tableaux
le “+* & cOté des chiffres entre parenthéses exprime qu’il y a des « anomalies »
supplémentaires comme une non fixation. Il ne faut pas en tenir compte
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CONTROL OF HYBRID FORMULAE

Testing scenario n°1:

27 Hybrids and
their 56 parental lines

tested with 12 SSRs

on Licor

in bulks of 30 seeds

Results recorded as presence/absence of alleles

Comparison with results obtained with isoenzymes
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CONTROL OF HYBRID FORMULAE

HYBRIDS LINES
Observations:
e il ppi

084
Isoenzymes | SSRs Total
Conform Conform 22 e e } Phi
Conform Non conform 2 & 127
Non conform | Conform ] - — Phi
Non conform | Non conform 3 ' ww ') 015
# hybrids 27 .
Agreement 93 %

- Good agreement between isoenzyme and SSRs
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CONTROL OF HYBRID FORMULAE

Testing scenario n°2:

o 92 hybrids and their 183 parents

o 12 SSRs on the ABI capillary system

o Bulk samples of 30 seeds

O Results recorded as presence/absence of alleles

o Comparison with results obtained with isoenzymes
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CONTROL OF HYBRID FORMULAE

In theory, conform hybrids:

Parent 02 A

Parent 02 B

Hybride 02
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CONTROL OF HYBRID FORMULAE
In some cases, allelic competition :
Tested hybrid H54 |
« Synthetic » hybrid = i \
L176 + L89
(mix of DNA from the g Allele 18‘ «————Allele 20
2 parents) \
Parent L176 -
Parent L89
21
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CONTROL OF HYBRID FORMULAE

Observations:

# of NC loci 0 1 2 3 4 5 TOTAL

SSRs 70 ilis 2 3 (0} 2 92

Isoenzymes 84 4 4 0 (o} (o} 92
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CONTROL OF HYBRID FORMULAE
Agreement between isoenzymes and SSRs:
Isoenzymes SSRs Total Total
with tolerance of 1 NC locus
Conform Conform 67 82
Conform Non conform 17 3
Non conform | Conform 3 2
Non conform | Non conform 5 5
# hybrids 92 92
Agreement 79% 95%
o 3 hybrids conform with isoenzymes and non conform with SSRs:
- very common isoenzyme patterns for the observed hybrids.
o 2 hybrids conform with SSRs and non conform with isoenzymes:
- problem due to the set of markers chosen ? 23
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CONTROL OF HYBRID FORMULAE

Conclusion:

0 Good agreement between isoenzymes and SSRs
o Globally, results obtained with SSRs more informative

o Possible use of the SSRs with:
= Bulks of 30 seeds
= Comparison of the observed hybrids with their homologue
synthetic hybrids
= Selection of a good set of markers
= A tolerance of 1 NC marker/10 could be acceptable
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FUTURE PROSPECTS

o Further studies to continue to optimize the sets of markers
used for each application.

o For the control of maintenance seed lots:

- Definition of a decision rule based on an acceptable level of
heterogeneity and the necessary additional analyses

o For the control of conformity of the hybrid formulae:

- Definition of a decision rule based on an acceptable number
of non conform loci and the necessary additional analyses
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THANK YOU FOR YOUR ATTENTION'!

[End of document]





