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. Mam issue: studymg the h1stor1cal construction of the

diversity of rosebushes during the 18%* and 19
centuries

e Interdisciplinary project between biologists (IRHS,
EPGV) and historians (CERHIO, CFV)

o Fundmg Reglon 'Pays de la Loire'



—
£
=
w
b
[
2
o
o=
—
4
[
=
2
=
o=
[
o
o
—
(s}
=
[T}
o=
[
()

5000

3000 4000

2000

1000

Once-flowering
rosebush

Density of open flowers (flowers/m?)

Reblooming
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rosebushes genotyped by

Europe botanical and cultivated <1800

Europe cultivated 1800-1860

N=359

32 SSR markers
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> ol Detection of polymorphlsms of candldate genes

— SNPs, but also InDels, frequent in interspecific hybrids
— Allele dosage 1n a sample with mixed ploidy

» Study of the impact of the breeding history on the
gene diversity

— Link with phenotype?

— Signatures of selection?
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365 rosebushes representatlve from the d1ver1ty of
Llorzou et al (2016)
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Ploidy level
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PCR /‘/

Amorces

Creation des Transfert des
amofces echantillons
spécifiques en et des reactifs
respectant les dans les puits
param etres de 1a plaque
imposés par IFC.
Fluidigm. -
_reactifs
R
— = 1o j
\
43 puits avecles

e o

individ chantillons

EPGV2015

Préparation

e

Assemblage
des conternis
des differents

des 2304

2*45 puts
dans les 2304
micro-puits de
la puce IFC.

S5 | i1 88

Puce de 2304

48 puits avec  micro-puits
les amorces

Realisation

amplifications.

IFC Controller AX ¢
Post-PCR

Post PCR Collecte

Poolage. des Collecte

produits de manuelle

PCR dansles des 48 puts.

48 puits

ASSOC1es Al

individus. Tube contenant

les amplicons

des 2304 PCR.

N. Jacquier 2015
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- Hlumina MiSeq sequencing:
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MiSeq sequencer




Floraison

FT (1314 pb)
219
[ Exon 1

A

[219]
A

KSN (1184 pb +10 kb)
284 62 10 Kb

= 103 142
i 4 LTR Rétrotransposon

KESMN_E2E3

+ 9 other candidate genes b »
Double flower (1)
Colour (5)
Perfume (2)
} Plant shape (1)

~

e’ + 50 portions of randomly chosen genes
(amplified in duplex)
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Réception des fichiers FASTQ

Nettoyage sur la qualité

FASTQ Quality Trimmer

1 fichier .sam/individu

Mapping et filtrage des reads
Bowtie2

Clipping des reads

BamUtil 1 fichier .sam/individu

1 fichier .fasta/individu

Alignement (MUSCLE)
Calcul des proportions de chaque base et| 1 fichier .fasta/individu/couple d’'amorces
correction des erreurs (seuil de 5%)

Extraction des
haplotypes majoritaires 1 fichier fasta/couple d'amorces
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I nombre de reads moyen par couple d'amorces

—#—nbrd'ind sequencés
—=—nbrd'ind avec plus de 100 seq




Of the 141 prlrner pa1rs 86 worked well (gene portlbns havngore s

than 100x depth per individual and having worked for more than
half of individuals) : success rate of 61 %

Main reasons:

— Primer sites
e [.ower conservation for primers in introns ot UTRs

e High polymorphism rate in the sample (interspecific hybrids)

— Amplicon itself
e No amplification if large inpredictible indels

e Elimination of small amplicons (<300 bp) during purification

— PCR competition for duplexes of randomly chosen genes ?




— Only the n haplotypes above the frequency plateau, if n=<x
(ploidy level)

— Only the x most frequent haplotypes, it n>x

ploidie: 4, haplotypes retenus: 3 ploidie: 2, haplotypes retenus: 3

Ploidie: 2, haplotypes retenus: 2

* a00 —® ap0 @
1500 .

200 200 &
500 100 100 *
. teee 00040 o >+ 40444 O MARSRAE IR AR

0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 [ 8 10

ploidie: 4, haplotypes retenus: 3 ploidie: 4, haplotypes retenus: 4 ploidie : 6, haplotypes retenus: 6

% Liorzou 2016
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o Companson between observed dataset and snnulated

datasets:

Diploides

Triploides

S 1 : )
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————

Tétraploides

Pentaploides

Hexaploides

p-value < 2.2e-16

p- value 7.03e- 15

p- value <2.2e- 16

alea obs
p-value = 0.43

alea
p-value = 0.94

: * Even if dosage is better for 2x-4x than random
haplotype frequency, there is a huge variance

Liotzou 2016




L Combmatlon of Access -Array thdlgm PCR and
INlumina MiSeq sequencing is efficient to detect
polymorphisms for candidate genes

e The possibility of allele dosage 1n polyploids by this

approach requires further examination




Data Pre-processing Variant Discovery >> Preliminary Analyses

o
Analysis-Ready Var. Calling Analysis-Ready SNPs e

| | Reads HCin gVCF mode """*| variants &Indels g
f e :
Map to Ref (BWA) : [ Genotype Likelihoods] o 3
& Add Read Groups : - DO g
. Genotype g
Mark Duplicates : 4 . Refinement % E

& Sort (Picard, : Joint Genotypi o<
Floar : (Eicatwl] Ammatation 23 :

s [}

H 5]
Indel Realignment : [ Raw Variants ] 5 :

: o
: ! I Variant Evaluation = S §

Base Recalibration H o

H Variant Recalibration look good? ©

s separately per variant type
Analysis-Ready o8y 7 s A
Reads : Q4 8
: N

Al Ready H &) © g
- Variants i troubleshoot use in project 3
b= g
g
O
T
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ploidy level

- Confidence inc
according ploidy
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Sites
Rosa reversa 0,33 | 0,66 1 1
& | Stanwell Perpetual 0,5 0,25 1 1
§ Aristide (Repartee) 0,66 1 1 1
S | Rosaholikensis 0,25 | 1 1 il
35 Dawson 0,5 1 1 1
2| Rosa albertii 0 1 il il
% Meg Metrrilies 0 1 1 1
ko Cibles 0 1 il 1
O | Petite Ecossaise 0 0,75 1 1
- Souv De Philemon
Cochet 0 1 1 1
Rosa wichurana 0 1 1 1
so_g Felicite Bohain 1 0,25 1 0,5
E Horace Vernet 0,75 | 0,75 1 0,75
2 |Rosa subgallicoides 1 0 1. il
2| Belle Virginie 1 | 05 I 0,75
: ﬁ Delille 0,75 |70,251] 0,75
b o Belvedere i 0511 05 i
¥ed ; T e % S | BlancDeVibert 1 | o5 | 1 | 075
) 3 wt] S | Rosa phoenicia ‘ 0,5 0 1 1
. RoF T: Some allele variants are Rosobracteata 1 | 1 | 1o

Comparison of variant
frequency for early- and
late-flowering roses

associated to date of flowering

(Ben Hdech 2016)
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_ Members of the GDO

: ) _ Y team
Marie-Christine Le Paslier, Aurélie

Bérard, Aurélie Chauveau, Elodie

Mathilde Liotrzou, Annie
Marquand, etc.

Chastellier, Fabrice Foucher,
. Agnes Grapin, Laurence
Rose gardens f Hibrand-Saint Oyant, Gilles
> Michel, Alix Pernet, Vanessa
5 Parc Floral de la Beaujoire, Roseraie de : Soufflet-Freslon, Tatiana
Commer, La roseraie du Désert, Le Thouroude
jardin de Jumaju, Roses Loubert,

Grande roseraie de Lyon, SCRADH, A ncient members Of

Roseraie du patc botanique de la Téte oy e

d’Or, La roseraie du Val-de-Marne : . the GDO team

Historians oyt Nathalie Jacquier, Douae Ben .
Hdech, Vivien Bauchat, Shubin W T

Annie Antoine, Céline Briée, Cristiana Li

Oghina-Pavie, Stéphane Tirard

IPlatforms

Plateau ANAN, Plateforme Gentyane VS Vo, ' g Reg :
‘ | PAYS DE LA LOIRE
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