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ANNEX

« GEVES

£xperise & Pecformance

WHY CONSIDER THE USE OF MOLECULAR
TECHNIQUES IN MAIZE DUS TESTING ?

.
» Incraasing sze of the reference collection
* 3740 [2013) more. tan 4000 (2014) overail +300 each year
=> Need to improve the management of the collection
=> Need to develop news tools and procedures

» Limits of Isoenzyme technology
- mmdmwmmmmmM(»mmw\
- seasonaly opencent enzyme expression Staln consthuents are

» New technologies availabiz : SNP

» Main advantages of SNP
- Requires i2Es Ume 300 1EE0UTCEE.
- Tnorough genome distrioution, cO-cominant, Mwqumm
- m»mmwmm
- 200mona! 3pplications are possiole
* Chack of conformity of Myoris Sormuds (assier man wim SSRS)
»  emmy check

@ GEVES | &omiessssme



BMT/14/10 Add.
Annex, page 2

_
L —

History of the project

®
[ ]
-\
4l - Choice of the tachnology and markers
» Design of probes {by LGC Genomics)
» Service provider: LGC Genomics > genotyping of ~4500 vaneties b
Y]~ Received el res0s and probes from LGC =\

= Aguisition and setting up of SNP equipment in the laboratory
= \erification and validation of results {compansion between BioGEVES and LGC Genomics)

- Technigue used for 2012 ragistration campaign P,
4l - Technique used for 2012 registration campaign and dats analysis R
b = Aquisition and setting up of additional equipment to increase throughput s
WA R Y| - Optimisation of routine testing Pl
> z
¢
» Aguisition and setting up of additional equipment to further increase throughput w H
« CTPS approved rules and thresholds came into force January 2014 &
= Officially in use for 2014 campaign p, z
2
1

w

Choice of markers

Infinium Chip Maize 50K
(lllumina)

2 Subsets of 384 SNP
(UFS — INRA Moulon)

* Low % of missing data

* Evenly distributed throughout the genome
* Quality ofthe flanked regicns

* High level of genetic diversity

@ GEVES | Smieasams
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Physical map of the 384 SNP
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Marker set opt
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From the genotyping ofthe 4500 inbred lines + 2012 campaign + 2013 campaign

Selection criteria:

%tage of un 3assigned data
— Low reproducibility

— %tage of nussing value

— Polymorphism

| 312 SNPs |
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Reference collection (2013) analysis
Distribution ofthe genetic distance among varieties

1500000

1000000,

N' of pairwise comparisons

0is
o=0

‘ ( Genetic distance contrile

Comparison by genetic distances

* SNP data analysis required a switch from pattern comparison to genetic distance
calculation.

» Genetic distances are calculated
— Caiculation under « R » software
+ (52320 On Kosman 30 Leonard 2005 + SCript rom PopGenRiepon  package)

* Missing data are not taken into account
— > thus avoiding 3ny possible bias dus to missing dats

@ GEVES | &ostansoms
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The chain of SNP analysis

i edirmst ccatieg 2731 V(2 mue/datz)
viacaaeice & o el gy
3¢ walx datn myugemet

el EDgued 123wz gt
wCoglezs (LOC Gomomuisy US|

» PRACTICAL APPLICATIONS FOR MAIZE DUS
TESTING AT GEVES

» Management of the reference collection by
combining morphological distance and genetic
distance

» Verification of new samples / Renewal of reference
material

» Checking hybrid conformity

@ GEVES | Smieasens
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!mlllmalllon o' morp!ologllcal !llslance an! genetic™

distance for the management of reference collection

» 2steps:
1. Comparison ofMorphologici Distances
L ) {notesfromlto9)
GAIA
MD=26 | Distinctplusvarieties |
ifMD <2 | Toputin thefied |

2. ForallparswithMD between 2 and 6, we
look attheGenetic Distance

- e & v =

i T f GD<threshold | Toputinthefied

L ] % 03 o4 GD S 2
If GD>= threshold Distinct plus

@ GEVES | &osiomumons | YSMICHES

1"

Cr—ew . A WY W Y W ————— - .

- Ll @ (3] “ "n ll. (m Qf
— o ke
Similar results in 2011 and 2013 === threshold for GD of 0.2 confirmed and
adoped
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DUS trial in2013:

274 candidate inbred lines; 3741 inbred lines in the reference collection of GEVES
= more than 1 million pairs of lines to compare side by side inthe field

@
With GAIA only morphological data
5266 pairs grownside by side

With GAIA morphological+isoenzymes data
905 pairs grown side by side

With GAIA morphological+genetic distance
647 pairs grown side by side

@ GEVES | amssissne

Renewal of reference material

% We maintaina viable reference collectionof seeds

®
»  Seedseasily stored, when needed new samples requested from the maintainer, which ars
compared to originalssmple in s field trial

» Butsometimes the old reference materisl does notgerminais, orwa don't have enocughseeds
left.

— Inthis c3s2 how to ensure that the identityof the naw sampis is the same as the refemnce sampie?
9 > We compare with the desriptions in the database. .
» .. Butusing molecular technigues can be much more efficient !

Calculation of Genetic Distances between the reference sampleand the new sample
received from the maintainer

@& GEVES | &omimanssm
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309 inbred lines @ GD betweenreference seediot and new seedliot

All couples have been
observed inthe field in

N of pairwise compansons
£

"

w 4 1 zouple with

- 2013 GD=032

0

- Al were morphoiogicaily conform, i

- except_ NOT ¢ n
the
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Genetic distance
W VEVED | oot Vanttes E1 des Samences

15

» MNational decision: we genotype the seed samplesfor the renewal of reference
maize material , on a routine basis, withthe complete set of markers

» We apply the following rules: e
» GD> 0.20 : the new sample is refused, we ordera new sample to the maintainer

» GD <0.20: observation in the field, side by side, of old reference materialand renewed
reference material—- GEVES team decide on the phenotype

— |f the ol reference matenal cannot be observad in the fisld, descripton file and Genstic
Distance help to decide whether to accapt the new sample or not ; we consider that« GD=0» =
sufficient to sccept the new sample as reference sample

One step further?
No more direct comparison in the field for all pairs with a GD of 0

@ GEVES | rmitessssm
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Checking hybrid conformity
]

» 2vyears of data 2012and 2013
» Comparison ofthe results for hybrid conformity : isoenzymes vs. SNPs

» With SNPs

== calculation of the Genetic Distance between the observed
hybrid and the expected hybrid (expected fromthe genotype ofthe
parental inbred lines)

establishment of a new rule and a threshold for hybrid conformity
with SNPs

1w

Comparisons Isozymes vs. SNPs: year 2013 (on 320 hybrids)

Isozymes SNPs
Non conform: at least one locus is different Non conform: GD between expected and observed
between expected and observed hybrid: no hybrid > d
— discrepancy is accepted =
1'qenotypi\g=20hybﬁdsnonet‘nform 1'9Ftotyphg=7hybtidsnoneonfom
l I {n common 1
2= genotyping=8 hybrids non conform ‘ 2= genotyping=5 hybrids non conform
\ J
l 3 hybrids jnicommon l
Genotyping of the new supply of the parantal Genotyping of the new supply of the parental
lines=18 lines=5 hybrds
Non conform: 3 Non conform:4
2 hybrids

18
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Source : French
maize DUS protocol.
O 5 Showing validated
":# " rules for hybrid
TR conformity
O alcla <z w002 o0 eTetz » 002
)
eods commood
N m:: e Fichamalice
suelcact 6c mamuccn

Céciceg: dolod dm ligada fscema e lzaet S
macozin moiécularn (Bcik &2 30 gmma)

loumia waet HMolvemet e oo an wves et <oe e 20 a% avx ot 30,02
S o0z
« GEVES | Caoupe dEride ot e controle Mfa Om == 3t aemde
S0t Varkttbt E1 des Samences Arculetes da rbulud
VATE crauits

Conclusions

2
From the two set of SNP provided by UFS and INRAwe have established an optimized set of SNP

Tests cariad out 3t GEVES over a three year panod validate the uss of SNP
We have gons through all the steps to achizve technical validations and official approval

New rules wers 3dopted st the national offigal level for DUS testing and this analytic scheme was
3ccepted by the Community Plant Vanety Office of the Eurapean Union (CPVO),

This approved setof 312 SNP can be usad for maze genotyping analysis applied to:
— {3) management of the reference colizcton,
— {b) renewsl of referance matenial,
— {c) conformity of hybrid formula,

GEVES has the equipment and the associated processes settied in its laboratory. Since the

ing of this y=ar, SNP technology is in routine use for maize genotypes analysis and
glesexzawmsisl{s not used anymore 3s routine characteristics. &

Additional benefits : acquisition / developmeant of transferable skills by enginesrs an technicians
using SNP technology; reduction in time spentin fisld. 9
SNP protocols for other species are currently being developed 3t GEVES.

@ GEVES | &onitassmms
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BioGEVES

Laboratory and data production: Data analysis:

Sk

Chrstelie Guitoun
Chnstophe Chevalier

@& GEVES | Smireasans

[End of annex and of document]



