ANNEXES

Annexe 1 : Protocole de préparation des milieux de cultures PDA, YMA, PDB et des tubes

PDA

Recette Potato Dextrose Agar (PDA):
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Prendre un erlen de 500 ml

Remplir I'erlen avec 13,65 g de PDA (39 g PDA/1l d’eau déminéralisée)
Ajouter 350 ml d’eau déminéralisée

Mélanger pour faciliter la dissolution des granules

Recouvrir de ouate et de papier aluminium

Placer a I'autoclave

Préparation d’une boite PDA :

1)
2)
3)
4)

A la sortie de I'autoclave, placer erlen au bain marie (50 -55°C) pour refroidir le milieu
En chambre stérile, couler le milieu PDA dans les boites de Pétri (25-30 boites/erlen)
Laisser reposer pendant 24 heures

Placer a 4°C pour conserver les milieux PDA

Recette Yeast Malt Agar (YMA):

1)
2

oL

Prendre un erlen de 500 ml

Remplir I'erlen avec 1,4 g de Malt Extract, 1,4 g de Yeast Extract, 1,4 g de Sucrose et 5,25 g
d’agar industriel

Ajouter 350 ml d’eau déminéralisée

Mélanger pour faciliter la dissolution des granules

Recouvrir de ouate et de papier aluminium

Placer a I'autoclave

Préparation d’une boite YMA :
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A la sortie de I'autoclave, placer erlen au bain marie (50 -55°C) pour refroidir le milieu
En chambre stérile, couler le milieu YMA dans les boites de Pétri (25-30 boites/erlen)
Laisser reposer pendant 24 heures

Placer a 4°C pour conserver les milieux YMA

Préparation des tubes PDA :
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Pour 6 tubes de milieu, ajouter 1,95 g de PDA et 50 ml d’eau déminéralisée dans un erlen
Mettre I'erlen au micro-ondes, chauffer jusqu’a ébullition et retirer I'erlen du micro-ondes
Mélanger pour faciliter la dissolution

Prendre une seringue réglée sur 6 ml

Remplir les tubes de milieu de culture avec 6 ml de milieu PDA

Recouvrir chaque tube de ouate et recouvrir I'entiereté des tubes avec du papier d’aluminium
Mettre le panier contenant les tubes a I'autoclave

A la sortie de I'autoclave et aprés un refroidissement via le bain marie, placer les tubes sur un
portoir en métal, de fagon légerement inclinée.

Laisser reposer pendant 24 heures

10) Placer a 4°C pour conserver les tubes de milieu PDA



Recette Potato Dextrose Broth (PDB):

1)
2)
3)
4)
5)
6)
7)

Prendre un erlen de 500 ml

Remplir I'erlen avec 8,4 g de PDB

Ajouter 350 ml d’eau déminéralisée

Mélanger pour faciliter la dissolution des granules

Recouvrir de ouate et de papier aluminium

Placer a I'autoclave

A la sortie de I'autoclave, conserver I'erlen en chambre stérile



Annexe 2 : Technique de comptage de conidies : Principe de la cellule de THOMA

0.2 mm

0,05 mm

o

N

3
I‘J_.

4 o

0,025 mm

s 5 e

Parameétres de la cellule :

- une surface élémentaire (1 petit carré dans un des 16 grands carrés) = 0,05 mm * 0,05 mm
=0,0025 mm?

- profondeur cellule = 0,1 mm

- Volume élémentaire = 0,0025 mm? * 0,1 mm = 0,00025 mm?3=2,5 *107 ml

Abaque :

Le volume total observé est fonction du nombre A de volumes élémentaires parcourus

= Viotal = 2,5%107 * A ml avec 1< A< 256

Facteur multiplicatif pour
A Volume parcouru (ml) exprimer le nombre
(1) (2) d’objets dans 1 ml
(3)=(1)/(2)
16 (1 carré) 4*10® 250000
32 (2 carrés) 8*10° 125000
64 (4 carrés) 16*10° 62500
80 (5 carrés) 2*107 50000
160 (10 carrés 4*107 25000
256 (16 carrés) 6,4*10° 15625




Annexe 3 : Protocole de dilution des fongicides

Pro/teb/flux Fluo
Stock # #
mg/ml 40 100 Nombre de souche plaque lignes avec perte
Dilution 1 10x 25x 20 1,66666667 2 48 52,8 20
Volume pour 2 plaques / dilution
8000 7920
Volume de dilution 1 nécéssaire
80 79,2
Volume de dilution 1 a préparer
160 158,4
volume cc milieu final
Pro/teb/flux | volume de stock volume solvent (DMSO) tot reste dilution cc mg/ml mg/| Correspond a
dilution 1 16 144 160 80 10 4 30 | Falcon 1 (15ml)
dilution 2 53,3333333 106,666667 160 106,667 3 1,33333333 10 | Falcon 2 (15ml)
dilution 3 53,3333333 106,666667 160 106,667 3 0,44444444 3,33333333 | Falcon 3 (15ml)
dilution 4 53,3333333 106,666667 160 106,667 3 0,14814815 1,11111111 | Falcon 4 (15ml)
dilution 5 53,3333333 106,666667 160 106,667 3 0,04938272 0,37037037 | Falcon 5 (15ml)
dilution 6 53,3333333 106,666667 160 106,667 3 0,01646091 0,12345679 | Falcon 6 (15ml)
dilution 7 53,3333333 106,666667 160 106,667 3 0,00548697 0,04115226 | Falcon 7 (15ml)
- volume cc milieu final
volume de stock volume solvent (DMSO) tot reste dilution cc mg/ml mg/| Correspond a
dilution 1 6,4 153,6 160 80 25 4 30 | Falcon 1 (15ml)
dilution 2 53,3333333 106,666667 160 106,667 3 1,33333333 10 | Falcon 2 (15ml)
dilution 3 53,3333333 106,666667 160 106,667 3 0,44444444 3,33333333 | Falcon 3 (15ml)
dilution 4 53,3333333 106,666667 160 106,667 3 0,14814815 1,11111111 | Falcon 4 (15ml)
dilution 5 53,3333333 106,666667 160 106,667 3 0,04938272 0,37037037 | Falcon 5 (15ml)
dilution 6 53,3333333 106,666667 160 106,667 3 0,01646091 0,12345679 | Falcon 6 (15ml)
dilution 7 53,3333333 106,666667 160 106,667 3 0,00548697 0,04115226 | Falcon 7 (15ml)




Annexe 4 : Script ‘R Studio’ pour le traitement des mesures d’absorbances en valeurs ECs

correspondantes
1
2 #definir Te working directory
3  setwd("nomduworkingdirectoryapartirduguelontéléchargelesfichiers™)
4
5
6~
o
8
9 #importer les deux fichiers "replicat technique”
10 a<-read.table("nomdufichierissudupremierpassage.txt”,header=FaLsSE,sep="")
11 b<-read.table("nomdufichierissududeuxiémepassage.txt”, header=FALSE,sep="")
12
13 #joindre les deux fichiers (superposer)
14 mat<-rbindCal,2:13]1,b[,2:13])
15
16 #retirer la valeur des blancs
17 mat2<-mat[,2:12]-mat[,1]
18
19 #diviser chanque valeur par celle des témoins positifs
20 mata<-as.matrix(mat2[1:8,]1)
21 matbh=<-as.matrix(mat2[9:16,])
22 mata<-t(t(matal[l:7,])/matal[8,])
23 math<-t(t(math[1:7,])/math[8,])
24 mat3=-rbind(mata,math)
25
26 #ajouter un vecteur de concentration de fongicide
27 conc<-c(20,10,3.3,1.1,0.37,0.123,0.04)
28 matd<-chind(conc,mat3)
29 mat5<-as.data.frame(mat4)
30 #colnames(mat5)<-c("écrire”, "les", "noms", "des", "souches", "dans", "1'ordre")

Tibrary(drc) ##regression logisitique
Tibrary(doBy) ##pour les écarts type

par (mfrow=c(3,4))

fullec<-c()

for (i in 2:12)

éouche«—matS[,ﬁ]

#temp<-as.data. frame(cbind(conc,souche))

testeC «<- drm{souche ~ conc, data = mat5, fct = LL.4())

b<- testeCcifitipar[1]

c<- testecifitipar[2]

d<- testecifitipar[3]

e<- testECifitipar[4]
valeur=-((((d-c)/(0.5-c))-1)+(1/b)) e
dat<-c(valeur,b,c,d,e)
fullec<-rbind(fullec,dat)

#mise en place du graphique

plot(testec, pch=19, main=colnames(mat5[i]),ylab="growth")

moy<-summaryBy (souche—conc, data=mat5, FUN=c(mean, sd)})
X<- moyiconc

y<- moyisouche.mean

sdl<-moy$souche. sd

segments (x,y-sdl,x,y+sdl)

segments (X,y-sdl,x,y+sdl)

+
¥

dev. copy(png, "nomdunouveaufichier.png’)
dev.off ()

colnames (fullec)=-c(Mecs0","b","c","d","e")
#rownames (fullec)<-c("écrire™, "les”, "noms",

des"”, "souches"”, "dans", "1’ordre™)

write.table(fullec, "nomdunouveaufichier.txt”, sep=""1t")



Annexe 5 : Protocole d’extraction d’ADN via la technique d’extraction CTAB et de
préparation du tampon CTAB nécessaire pour I’extraction d’ADN a partir du protocole CTAB

Etapes du protocole CTAB :

1) Le mycélium frais des souches a analyser est placé dans des tubes 2 ml + billes

2) Ajouter 500 pl de Tampon CTAB

3) Broyer le matériel a extraire a I'aide du Fast Prep a la vitesse 6 pendant 40 secondes

4) Incuber pendant 10 minutes a 42°C

5) Incuber pendant 10 minutes a 60°C

6) Ajouter 500 pl de solution chloroforme : alcool isoamylique (24 :1)

7) Vortexer jusqu’a I'apparition d’une émulsion

8) Incuber pendant 10 minutes sur glace

9) Centrifuger pendant 10 minutes a 13000 rpm et a température ambiante

10) Récupérer le surnageant (+/- 500 pl) et transférer celui-ci dans un nouveau tube de 1,5 ml

11) Ajouter 194 pl de PEG 30%

12) Ajouter 100 ul de NaCl 5M

13) Mixer en inversant 5 fois le tube et centrifuger pendant 15 minutes a 13000 rpm et a
température ambiante

14) Eliminer le surnageant sans déranger le culot

15) Ajouter 100 ul d’éthanol 70% glacial pour rincer le culot

16) Enlever I'éthanol en inversant le tube

17) Passer les tubes au Speed-Vac pendant minimum 15 minutes

18) Redissoudre le culot dans 25 pl d’eau biomol

Recette du tampon CTAB :

- 10mM de Tris

- 20mM de EDTA
- 0,02M CTAB Ajouter au tampon CTAB :

- 0, M NacCl ,
- 0,03M N-Laurylsarcosine — - 10 ul de B-mercaptoéthanol

- 0,1 M Sorbitol - 1 plde protéinase K (20 ng/ul)
- 1% PVP

- pH=28en ajoutant du NaOH )
Préparation de 500 ul de tampon CTAB :

- 5mldeTris 1M

- 20ml de EDTA0,5M
- 3,64 gde CTAB

- 23,376 g de NaCl



- 11,84 g de Sorbitol
- 4,401 g de N-Laurylsarcosine
- 5gdePVvP

Solutions a faire en plus : - PEG 30% —> PEG 8000
- NaCl 5M

- Solution chloroforme : alcool isoamylique = 24 volume de chloroforme
pour 1 volume d’alcool isoamylique

Abréviations :

- Tris : trishydroxyméthylaminométhane

- EDTA: éthylenediaminetétraacétique

- CTAB : cetyl trimethylammonium bromide (EN)
- PVP : polyvinylpolypyrrolidone

- PEG: polyéthyléne glycol

- NaCl: chlorure de sodium



Annexe 6 : Liste des souches de Z. tritici isolées en 2017 a partir du champ situé a Thy-le-
Chateau

2017 TE T Thy-le-Chateau 1 17TET1 1
2017 TE T Thy-le-Chateau 3 17TET3 1
2017 TE T Thy-le-Chateau 5 17TETS 1
2017 TE T Thy-le-Chateau 6 17TET6 1
2017 TE T Thy-le-Chateau 7 17TET7 1
2017 TE T Thy-le-Chateau 8 17TET8 1
2017 TE T Thy-le-Chateau 9 17TET9 1
2017 TE T Thy-le-Chateau 10 17TET10 1
2017 TE T Thy-le-Chateau 11 17TET11 1
2017 TE T Thy-le-Chateau 12 17TET12 1
2017 TE T Thy-le-Chateau 14 17TET14 1
2017 TE T Thy-le-Chateau 15 17TET15 1
2017 TE T Thy-le-Chateau 2 17TET2 2
2017 TE T Thy-le-Chateau 3 17TET3 2
2017 TE T Thy-le-Chateau 4 17TET4 2
2017 TE T Thy-le-Chateau 5 17TET5 2
2017 TE T Thy-le-Chateau 7 17TET7 2
2017 TE T Thy-le-Chateau 8 17TETS8 2
2017 TE T Thy-le-Chateau 9 17TET9 2
2017 TE T Thy-le-Chateau 10 17TET10 2
2017 TE T Thy-le-Chateau 11 17TET11 2
2017 TE T Thy-le-Chateau 12 17TET12 2
2017 TE T Thy-le-Chateau 13 17TET13 2
2017 TE T Thy-le-Chateau 14 17TET14 2
2017 TE T Thy-le-Chateau 15 17TET15 2
2017 TE T Thy-le-Chateau 16 17TET16 2
2017 TE T Thy-le-Chateau 1 17TET1 3
2017 TE T Thy-le-Chateau 3 17TET3 3
2017 TE T Thy-le-Chateau 4 17TETA 3
2017 TE T Thy-le-Chateau 5 17TETS 3
2017 TE T Thy-le-Chateau 6 17TET6 3
2017 TE T Thy-le-Chateau 7 17TET7 3
2017 TE T Thy-le-Chateau 9 17TET9 3
2017 TE T Thy-le-Chateau 10 17TET10 3
2017 TE T Thy-le-Chateau 11 17TET11 3
2017 TE T Thy-le-Chateau 12 17TET12 3
2017 TE T Thy-le-Chateau 13 17TET13 3
2017 TE T Thy-le-Chateau 14 17TET14 3
2017 TE T Thy-le-Chateau 15 17TET15 3
2017 TE T Thy-le-Chateau 16 17TET16 3
2017 TE T Thy-le-Chateau 2 17TET2 4
2017 TE T Thy-le-Chateau 3 17TET3 4
2017 TE T Thy-le-Chateau 4 17TET4 4
2017 TE T Thy-le-Chateau 6 17TET6 4
2017 TE T Thy-le-Chateau 7 17TET7 4
2017 TE T Thy-le-Chateau 8 17TETS8 4
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2017 T3 T Thy-le-Chéateau 10 17T3T10

2017 T3 T Thy-le-Chateau 11 1773711

2017 T3 T Thy-le-Chateau 12 17T3T12

2017 T3 T Thy-le-Chateau 14 1773714

2017 T3 T Thy-le-Chateau 15 17T3T15
Traitement TE : Total de 53 souches Traitement 1 : Total de 53 souches
Traitement 2 : Total de 44 souches Traitement 3 : Total de 51 souches

=> TOTAL DE 201 SOUCHES EN COLLECTION POUR 2017 — THY-LE-CHATEAU
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Annexe 7 : Résumé des résultats des tests de la caractérisation in vitro de la sensibilité des

souches de Z. tritici aux triazoles notamment au prothioconazole (prot) et au tébuconazole

(tébu). Les données ont été obtenues sur des souches récoltées en 2008, 2009, 2016 et 2017

a partir de divers champs belges et sont décrites en fonction de divers facteurs

number year site treatments strain fungicide mean.EC50 mean.EC50.corrected mean.EC50.corrected.2 log10.EC50.corrected.
1 2008 Sart Risbart baseline 10//08 prot 0,081 0,119 0,119 -0,925
2 2008 Sart Risbart baseline 11//08 prot 0,020 0,030 0,030 -1,530
3 2008 Sart Risbart baseline 13//08 prot 0,041 0,061 0,061 -1,215
4 2008 Sart Risbart baseline 14//08 prot 0,020 0,030 0,030 -1,519
5 2008 Sart Risbart baseline 15//08 prot 0,029 0,043 0,043 -1,365
6 2008 Sart Risbart baseline 3//08 prot 0,020 0,030 0,030 -1,530
7 2008 Sart Risbart baseline 4//08 prot 0,020 0,030 0,030 -1,530
8 2008 Sart Risbart baseline 5//08 prot 0,020 0,030 0,030 -1,530
9 2008 Sart Risbart baseline 6//08 prot 0,020 0,029 0,029 -1,535
10 2008 Sart Risbart baseline 7//08 prot 0,020 0,030 0,030 -1,530
11 2009 Niverlée baseline 102//09 prot 0,020 0,030 0,030 -1,518
12 2009 Niverlée baseline 103//09 prot 0,076 0,114 0,114 -0,945
13 2009 Niverlée baseline 104//09 prot 0,076 0,116 0,116 -0,934
14 2009 Niverlée baseline 107//09 prot 0,048 0,072 0,072 -1,140
15 2009 Niverlée baseline 108//09 prot 0,020 0,022 0,022 -1,653
16 2009 Niverlée baseline 110//09 prot 0,020 0,022 0,022 -1,662
17 2009 Perwez baseline 112//09 prot 0,020 0,022 0,022 -1,662
18 2009 Perwez baseline 118//09 prot 0,020 0,022 0,022 -1,662
19 2009 Perwez baseline 121//09 prot 0,014 0,015 0,020 -1,699
20 2009 Les Isnes baseline 124//09 prot 0,020 0,022 0,022 -1,662
21 2009 Les Isnes baseline 125//09 prot 0,020 0,022 0,022 -1,662
22 2009 Les Isnes baseline 126//09 prot 0,025 0,027 0,027 -1,562
23 2009 Les Isnes baseline 130//09 prot 0,020 0,022 0,022 -1,662
24 2009 Les Isnes baseline 132//09 prot 0,020 0,022 0,022 -1,662
25 2009 Graux baseline 133//09 prot 0,020 0,044 0,044 -1,358
26 2009 Graux baseline 134//09 prot 0,020 0,044 0,044 -1,358
27 2009 Graux baseline 136//09 prot 0,020 0,044 0,044 -1,358
28 2009 Graux baseline 145//09 prot 0,017 0,036 0,036 -1,446
29 2009 Graux baseline 146//09 prot 0,046 0,101 0,101 -0,995
30 2009 Graux baseline 147//09 prot 0,028 0,059 0,059 -1,227
31 2009 Thorembaix baseline 155//09 prot 0,020 0,044 0,044 -1,358
32 2009 Thorembaix baseline 156//09 prot 0,020 0,044 0,044 -1,358
33 2009 Thorembaix baseline 157//09 prot 0,020 0,044 0,044 -1,358
34 2009 Thorembaix baseline 158//09 prot 0,020 0,044 0,044 -1,358
35 2017 Ireland C3test c3 prot 0,051 0,123 0,123 -0,909
36 2017 Ireland C3test Cc3 prot 0,056 0,123 0,123 -0,909
37 2017 Ireland C3test c3 prot 0,050 0,123 0,123 -0,909
38 2017 Ireland C3test Cc3 prot 0,081 0,123 0,123 -0,909
39 2017 Ireland C3test c3 prot 0,097 0,123 0,123 -0,909




40 2017 Ireland C3test Cc3 prot 0,050 0,123 0,123 -0,909
41 2017 Ireland C3test Cc3 prot 0,060 0,123 0,123 -0,909
42 2017 Ireland C3test Cc3 prot 0,090 0,123 0,123 -0,909
43 2017 Ireland C3test Cc3 prot 0,061 0,123 0,123 -0,909
44 2017 Ireland C3test Cc3 prot 0,060 0,123 0,123 -0,909
45 2017 Ireland C3test Cc3 prot 0,063 0,123 0,123 -0,909
46 2017 Ireland C3test Cc3 prot 0,084 0,123 0,123 -0,909
47 2017 Ireland C3test Cc3 prot 0,153 0,123 0,123 -0,909
48 2017 Ireland C3test Cc3 prot 0,506 0,123 0,123 -0,909
49 2017 Ireland C3test Cc3 prot 0,050 0,123 0,123 -0,909
50 2017 Ireland C3test Cc3 prot 0,080 0,123 0,123 -0,909
51 2016 Ath Tl 16T1A1 prot 0,020 0,035 0,035 -1,450
52 2016 Ath Tl 16T1A10 prot 0,893 1,993 1,993 0,299
53 2016 Ath T1 16T1A11 prot 0,020 0,046 0,046 -1,337
54 2016 Ath Tl 16T1A12 prot 0,032 0,074 0,074 -1,130
55 2016 Ath T1 16T1A13 prot 0,116 0,268 0,268 -0,572
56 2016 Ath Tl 16T1A14 prot 0,697 1,606 1,606 0,206
57 2016 Ath T1 16T1A15 prot 1,613 3,714 3,714 0,570
58 2016 Ath T1 16T1A2 prot 0,281 0,485 0,485 -0,314
59 2016 Ath Tl 16T1A3 prot 0,115 0,187 0,187 -0,728
60 2016 Ath T1 16T1A4 prot 0,108 0,149 0,149 -0,826
61 2016 Ath Tl 16T1A5 prot 0,048 0,088 0,088 -1,053
62 2016 Ath T1 16T1A6 prot 1,429 3,271 3,271 0,515
63 2016 Ath Tl 16T1A7 prot 0,282 0,607 0,607 -0,216
64 2016 Ath Tl 16T1A8 prot 0,045 0,097 0,097 -1,011
65 2016 Ath T1 16T1A9 prot 0,124 0,273 0,273 -0,564
66 2017 Ath T1 17T1Al repl prot 0,097 0,104 0,104 -0,982
67 2017 Ath T1 17T1Al rep3 prot 0,152 0,182 0,182 -0,740
68 2017 Ath T1 17T1A10 rep4 prot 0,489 2,218 2,218 0,346
69 2017 Ath T1 17T1A11 repd prot 0,294 1,305 1,305 0,116
70 2017 Ath T1 17T1A12 repl prot 0,020 0,030 0,030 -1,518
71 2017 Ath T1 17T1A13 rep2 prot 0,129 0,155 0,155 -0,809
72 2017 Ath T1 17T1A14 repl prot 0,188 0,216 0,216 0,667
73 2017 Ath T1 17T1A16 rep4 prot 0,535 0,382 0,382 -0,418
74 2017 Ath T1 17T1A3 rep3 prot 0,311 0,562 0,562 -0,250
75 2017 Ath T1 17T1A4 rep2 prot 0,132 0,156 0,156 -0,806
76 2017 Ath T1 17T1AS5 rep3 prot 1,510 3,442 3,442 0,537
77 2017 Ath T1 17T1A5 rep3 prot 0,723 0,185 0,185 -0,732
78 2017 Ath Tl 17T1A6 repl prot 0,215 0,242 0,242 -0,616
79 2017 Ath T1 17T1A7 repd prot 0,347 0,126 0,126 -0,898
80 2017 Ath Tl 17T1A8 rep2 prot 0,140 0,195 0,195 -0,711
81 2017 Ath T1 17T1A8 rep3 prot 0,048 0,086 0,086 -1,067
82 2016 Ath T2 16T2A10 prot 0,126 0,272 0,272 -0,566
83 2016 Ath T2 16T2A11 prot 0,136 0,301 0,301 -0,521
84 2016 Ath T2 16T2A13 prot 0,262 0,665 0,665 -0,177




85 2016 Ath T2 16T2A14 prot 0,020 0,053 0,053 -1,279
86 2016 Ath T2 16T2A15 prot 0,253 0,638 0,638 -0,195
87 2016 Ath T2 16T2A18 prot 0,190 0,475 0,475 -0,323
88 2016 Ath T2 16T2A19 prot 0,235 0,583 0,583 -0,234
89 2016 Ath T2 16T2A2 prot 0,056 0,142 0,142 -0,848
90 2016 Ath T2 16T2A3 prot 0,020 0,051 0,051 -1,293
91 2016 Ath T2 16T2A4 prot 0,189 0,493 0,493 -0,307
92 2016 Ath T2 16T2A5 prot 0,046 0,116 0,116 -0,937
93 2016 Ath T2 16T2A6 prot 0,210 0,441 0,441 -0,355
94 2016 Ath T2 16T2A8 prot 0,298 0,614 0,614 -0,212
95 2016 Ath T2 16T2A9 prot 0,263 0,512 0,512 -0,291
96 2017 Ath T2 17T2A1rep 1 prot 0,273 0,396 0,396 -0,402
97 2017 Ath T2 17T2A1 rep3 prot 0,345 0,280 0,280 -0,553
98 2017 Ath T2 17T2A11 rep2 prot 0,067 0,170 0,170 -0,769
99 2017 Ath T2 17T2A15 rep4 prot 0,286 1,361 1,361 0,134
100 2017 Ath T2 17T2A16 rep 2 prot 0,110 0,159 0,159 -0,798
101 2017 Ath T2 17T2A17 rep4 prot 0,958 4,741 4,741 0,676
102 2017 Ath T2 17T2A18 rep2 prot 0,206 0,298 0,298 -0,526
103 2017 Ath T2 17T2A3 rep3 prot 0,385 1,913 1,913 0,282
104 2017 Ath T2 17T2A3 rep4 prot 0,926 5,546 5,546 0,744
105 2017 Ath T2 17T2A4 rep3 prot 0,809 0,654 0,654 -0,184
106 2017 Ath T2 17T2A5 rep 2 prot 0,273 0,396 0,396 -0,402
107 2017 Ath T2 17T2A6rep 1 prot 0,228 0,333 0,333 -0,478
108 2017 Ath T2 17T2A6 rep3 prot 0,479 0,352 0,352 -0,454
109 2017 Ath T2 17T2A7 rep3 prot 0,020 0,015 0,020 -1,699
110 2017 Ath T2 17T2A8 repd prot 0,418 0,319 0,319 -0,496
111 2017 Ath T2 17T2A8 rep4 prot 0,523 0,401 0,401 -0,397
double
112 2016 Ath T3 16T3A1 prot 0,122 0,198 0,198 -0,703
113 2016 Ath T3 16T3A10 prot 1,316 3,104 3,104 0,492
114 2016 Ath T3 16T3A11 prot 0,023 0,053 0,053 -1,279
115 2016 Ath T3 16T3A12 prot 0,316 0,727 0,727 -0,138
116 2016 Ath T3 16T3A13 prot 0,094 0,216 0,216 -0,665
117 2016 Ath T3 16T3A16 prot 0,099 0,228 0,228 -0,642
118 2016 Ath T3 16T3A2 prot 0,020 0,053 0,053 -1,275
119 2016 Ath T3 16T3A23 prot 0,246 0,564 0,564 -0,249
120 2016 Ath T3 16T3A3 prot 0,983 1,652 1,652 0,218
121 2016 Ath T3 16T3A4 prot 0,158 0,254 0,254 -0,595
122 2016 Ath T3 16T3A5 prot 0,156 0,242 0,242 -0,617
123 2016 Ath T3 16T3A6 prot 0,148 0,316 0,316 -0,501
124 2016 Ath T3 16T3A7 prot 1,359 2,910 2,910 0,464
125 2016 Ath T3 16T3A8 prot 0,278 0,578 0,578 -0,238
126 2016 Ath T3 16T3A9 prot 0,215 0,417 0,417 -0,379
127 2017 Ath T3 17T3A10 rep2 prot 0,171 0,305 0,305 -0,516
128 2017 Ath T3 17T3A10 rep3 prot 0,416 0,349 0,349 -0,457
129 2017 Ath T3 17T3A12 rep2 prot 0,423 0,744 0,744 -0,128




130 2017 Ath T3 17T3A2 rep2 prot 0,298 0,533 0,533 -0,273
131 2017 Ath T3 17T3A2 rep3 prot 0,238 1,243 1,243 0,094
132 2017 Ath T3 17T3A3 rep3 prot 0,878 4,361 4,361 0,640
133 2017 Ath T3 17T3A4 rep2 prot 1,378 2,460 2,460 0,391
134 2017 Ath T3 17T3A4 rep3 prot 0,423 1,997 1,997 0,300
135 2017 Ath T3 17T3A4 repd prot 0,171 0,383 0,383 -0,417
136 2017 Ath T3 17T3A5 rep2 prot 0,228 0,419 0,419 -0,378
137 2017 Ath T3 17T3AS5 rep3 prot 0,269 1,247 1,247 0,096
138 2017 Ath T3 17T3A6 rep 2 prot 0,051 0,091 0,091 -1,039
139 2017 Ath T3 17T3A6 rep3 prot 2,073 1,769 1,769 0,248
140 2017 Ath T3 17T3A7 rep2 prot 0,140 0,251 0,251 -0,600
141 2016 Ath untreated 16TEA21 prot 0,177 0,442 0,442 -0,355
142 2016 Ath untreated 16TEAL prot 0,463 1,174 1,174 0,070
143 2016 Ath untreated 16TEA12 prot 0,020 0,053 0,053 -1,280
144 2016 Ath untreated 16TEA16 prot 0,178 0,397 0,397 -0,401
145 2016 Ath untreated 16TEA17 prot 0,195 0,428 0,428 -0,369
146 2016 Ath untreated 16TEA18 prot 0,128 0,276 0,276 -0,559
147 2016 Ath untreated 16TEA19 prot 4,113 10,012 10,012 1,001
148 2016 Ath untreated 16TEA2 prot 0,051 0,131 0,131 -0,884
149 2016 Ath untreated 16TEA22 prot 0,115 0,287 0,287 -0,542
150 2016 Ath untreated 16TEA23 prot 0,020 0,050 0,050 -1,302
151 2016 Ath untreated 16TEA24 prot 0,022 0,055 0,055 -1,260
152 2016 Ath untreated 16TEA4 prot 0,048 0,122 0,122 -0,913
153 2016 Ath untreated 16TEAS prot 0,341 0,871 0,871 -0,060
154 2016 Ath untreated 16TEA7 prot 0,051 0,133 0,133 -0,875
155 2017 Ath untreated 17TEA11 repl prot 0,883 1,402 1,402 0,147
156 2017 Ath untreated 17TEA11 repl prot 0,826 1,232 1,232 0,091
157 2017 Ath untreated 17TEA12 repl prot 0,186 0,282 0,282 -0,549
158 2017 Ath untreated 17TEA13 repl prot 1,344 2,367 2,367 0,374
159 2017 Ath untreated 17TEA14 rep 1 prot 0,176 0,256 0,256 -0,592
160 2017 Ath untreated 17TEA14 rep2 prot 0,151 0,275 0,275 -0,560
161 2017 Ath untreated 17TEA14 rep2 prot 0,159 0,288 0,288 -0,541
bis
162 2017 Ath untreated 17TEA15 repl prot 0,078 0,115 0,115 -0,939
163 2017 Ath untreated 17TEA2rep 1 prot 1,049 1,520 1,520 0,182
164 2017 Ath untreated 17TEA3 rep 1 prot 0,543 0,790 0,790 -0,102
165 2017 Ath untreated 17TEA3 rep3 prot 0,120 0,216 0,216 -0,665
166 2017 Ath untreated 17TEA3 rep4 prot 1,614 2,457 2,457 0,390
167 2017 Ath untreated 17TEA4 rep3 prot 3,326 5,051 5,051 0,703
168 2017 Ath untreated 17TEA6 repl prot 0,109 0,158 0,158 -0,800
169 2017 Ath untreated 17TEA7 rep2 prot 0,151 0,276 0,276 -0,559
170 2017 Ath untreated 17TEA8 repl prot 0,242 0,436 0,436 -0,360
171 2008 Sart Risbart baseline 10//08 tebu 0,272 0,348 0,348 -0,458
172 2008 Sart Risbart baseline 11//08 tebu 1,783 2,191 2,191 0,341
173 2008 Sart Risbart baseline 13//08 tebu 1,799 2,320 2,320 0,366
174 2008 Sart Risbart baseline 14//08 tebu 5,280 6,566 6,566 0,817




175 2008 Sart Risbart baseline 15//08 tebu 5,579 6,773 6,773 0,831
176 2008 Sart Risbart baseline 3//08 tebu 3,457 4,295 4,295 0,633
177 2008 Sart Risbart baseline 4//08 tebu 1,723 2,043 2,043 0,310
178 2008 Sart Risbart baseline 5//08 tebu 1,806 2,363 2,363 0,374
179 2008 Sart Risbart baseline 6//08 tebu 3,396 4,085 4,085 0,611
180 2008 Sart Risbart baseline 7//08 tebu 0,112 0,160 0,160 0,797
181 2009 Niverlée baseline 102//09 tebu 0,051 0,084 0,084 -1,076
182 2009 Niverlée baseline 103//09 tebu 4,535 7,461 7,461 0,873
183 2009 Niverlée baseline 104//09 tebu 5,324 8,757 8,757 0,942
184 2009 Niverlée baseline 107//09 tebu 2,849 4,683 4,683 0,671
185 2009 Niverlée baseline 108//09 tebu 1,841 2,071 2,071 0,316
186 2009 Niverlée baseline 110//09 tebu 2,653 3,001 3,001 0,477
187 2009 Perwez baseline 112//09 tebu 2,181 2,451 2,451 0,389
188 2009 Perwez baseline 118//09 tebu 1,023 1,182 1,182 0,072
189 2009 Perwez baseline 121//09 tebu 1,257 1,423 1,423 0,153
190 2009 Les Isnes baseline 124//09 tebu 2,230 2,520 2,520 0,401
191 2009 Les Isnes baseline 125//09 tebu 1,330 1,496 1,496 0,175
192 2009 Les Isnes baseline 126//09 tebu 2,822 3,141 3,141 0,497
193 2009 Les Isnes baseline 130//09 tebu 0,794 0,913 0,913 -0,039
194 2009 Les Isnes baseline 132//09 tebu 3,799 4,290 4,290 0,632
195 2009 Graux baseline 133//09 tebu 0,877 1,501 1,501 0,176
196 2009 Graux baseline 134//09 tebu 0,530 0,903 0,903 -0,044
197 2009 Graux baseline 136//09 tebu 4,075 7,098 7,098 0,851
198 2009 Graux baseline 145//09 tebu 1,641 2,835 2,835 0,453
199 2009 Graux baseline 146//09 tebu 9,848 16,804 16,804 1,225
200 2009 Graux baseline 147//09 tebu 1,847 3,219 3,219 0,508
201 2009 Thorembaix baseline 155//09 tebu 0,451 0,770 0,770 -0,114
202 2009 Thorembaix baseline 156//09 tebu 3,432 5,928 5,928 0,773
203 2009 Thorembaix baseline 157//09 tebu 2,060 3,564 3,564 0,552
204 2009 Thorembaix baseline 158//09 tebu 0,443 0,758 0,758 -0,120
205 2017 Ireland C3test c3 tebu 4,714 8,204 8,204 0,914
206 2017 Ireland C3test Cc3 tebu 8,102 8,204 8,204 0,914
207 2017 Ireland C3test c3 tebu 7,899 8,204 8,204 0,914
208 2017 Ireland C3test Cc3 tebu 5,380 8,204 8,204 0,914
209 2017 Ireland C3test c3 tebu 10,071 8,204 8,204 0,914
210 2017 Ireland C3test Cc3 tebu 7,938 8,204 8,204 0,914
211 2017 Ireland C3test Cc3 tebu 6,231 8,204 8,204 0,914
212 2017 Ireland C3test c3 tebu 6,070 8,204 8,204 0,914
213 2017 Ireland C3test Cc3 tebu 19,692 8,204 8,204 0,914
214 2017 Ireland C3test c3 tebu 7,530 8,204 8,204 0,914
215 2017 Ireland C3test Cc3 tebu 6,151 8,204 8,204 0,914
216 2017 Ireland C3test c3 tebu 6,348 8,204 8,204 0,914
217 2017 Ireland C3test c3 tebu 4,411 8,204 8,204 0,914
218 2017 Ireland C3test Cc3 tebu 9,235 8,204 8,204 0,914
219 2017 Ireland C3test c3 tebu 6,218 8,204 8,204 0,914




220 2017 Ireland C3test Cc3 tebu 5,765 8,204 8,204 0,914
221 2016 Ath T1 16T1A1 tebu 2,597 2,557 2,557 0,408
222 2016 Ath Tl 16T1A10 tebu 3,951 5,246 5,246 0,720
223 2016 Ath T1 16T1A11 tebu 0,517 0,727 0,727 -0,138
224 2016 Ath Tl 16T1A12 tebu 3,351 4,658 4,658 0,668
225 2016 Ath T1 16T1A13 tebu 0,297 0,411 0,411 -0,386
226 2016 Ath T1 16T1A14 tebu 1,147 1,593 1,593 0,202
227 2016 Ath Tl 16T1A15 tebu 3,607 4,993 4,993 0,698
228 2016 Ath T1 16T1A2 tebu 2,522 2,580 2,580 0,412
229 2016 Ath Tl 16T1A3 tebu 13,663 13,623 13,623 1,134
230 2016 Ath T1 16T1A4 tebu 28,121 27,920 27,920 1,446
231 2016 Ath Tl 16T1A5 tebu 0,170 0,167 0,167 -0,777
232 2016 Ath Tl 16T1A6 tebu 5,373 7,156 7,156 0,855
233 2016 Ath T1 16T1A7 tebu 0,244 0,344 0,344 -0,464
234 2016 Ath Tl 16T1A8 tebu 7,479 9,903 9,903 0,996
235 2016 Ath T1 16T1A9 tebu 0,257 0,351 0,351 -0,454
236 2017 Ath Tl 17T1A1 repl tebu 10,110 9,659 9,659 0,985
237 2017 Ath T1 17T1A1 rep3 tebu 0,857 0,818 0,818 -0,087
238 2017 Ath T1 17T1A10 rep4 tebu 2,174 1,748 1,748 0,242
239 2017 Ath Tl 17T1A11 rep4 tebu 0,578 0,486 0,486 -0,314
240 2017 Ath T1 17T1A12 repl tebu 1,604 2,637 2,637 0,421
241 2017 Ath Tl 17T1A13 rep2 tebu 0,362 0,346 0,346 -0,461
242 2017 Ath T1 17T1A14 repl tebu 0,547 0,522 0,522 -0,282
243 2017 Ath Tl 17T1A16 rep4 tebu 28,720 52,140 30,000 1,477
244 2017 Ath Tl 17T1A3 rep3 tebu 2,823 2,769 2,769 0,442
245 2017 Ath T1 17T1A4 rep2 tebu 0,359 0,343 0,343 -0,465
246 2017 Ath T1 17T1AS5 rep3 tebu 1,476 1,405 1,405 0,148
247 2017 Ath T1 17T1A6 repl tebu 12,338 20,318 20,318 1,308
248 2017 Ath T1 17T1A7 rep4 tebu 0,968 1,978 1,978 0,296
249 2017 Ath T1 17T1A8 repl tebu 0,402 0,382 0,382 -0,418
250 2017 Ath T1 17T1A8 rep2 tebu 0,291 0,280 0,280 -0,552
251 2017 Ath T1 17T1A8 rep3 tebu 0,738 0,892 0,892 -0,049
252 2016 Ath T2 16T2A10 tebu 0,289 0,392 0,392 -0,407
253 2016 Ath T2 16T2A11 tebu 0,190 0,253 0,253 -0,596
254 2016 Ath T2 16T2A13 tebu 3,792 6,142 6,142 0,788
255 2016 Ath T2 16T2A14 tebu 1,346 2,297 2,297 0,361
256 2016 Ath T2 16T2A15 tebu 0,512 0,880 0,880 -0,055
257 2016 Ath T2 16T2A18 tebu 0,397 0,684 0,684 -0,165
258 2016 Ath T2 16T2A19 tebu 2,993 5,219 5,219 0,718
259 2016 Ath T2 16T2A2 tebu 30,000 34,821 30,000 1,477
260 2016 Ath T2 16T2A3 tebu 8,270 9,711 9,711 0,987
261 2016 Ath T2 16T2A4 tebu 0,225 0,264 0,264 -0,579
262 2016 Ath T2 16T2A5 tebu 4,521 5,261 5,261 0,721
263 2016 Ath T2 16T2A6 tebu 0,386 0,523 0,523 -0,282
264 2016 Ath T2 16T2A8 tebu 2,976 4,067 4,067 0,609




265 2016 Ath T2 16T2A9 tebu 1,523 2,067 2,067 0,315
266 2017 Ath T2 17T2Alrep 1 tebu 0,885 0,946 0,946 -0,024
267 2017 Ath T2 17T2A1 rep3 tebu 0,549 0,921 0,921 -0,036
268 2017 Ath T2 17T2A11 rep2 tebu 5,438 6,414 6,414 0,807
269 2017 Ath T2 17T2A15 rep4 tebu 0,891 0,976 0,976 -0,010
270 2017 Ath T2 17T2A16 rep 2 tebu 0,307 0,329 0,329 -0,483
271 2017 Ath T2 17T2A17 repd tebu 8,793 9,121 9,121 0,960
272 2017 Ath T2 17T2A18 rep2 tebu 0,438 0,466 0,466 -0,332
273 2017 Ath T2 17T2A3 rep3 tebu 0,879 0,885 0,885 -0,053
274 2017 Ath T2 17T2A3 rep4 tebu 0,655 0,633 0,633 -0,198
275 2017 Ath T2 17T2A4 rep3 tebu 9,657 16,890 16,890 1,228
276 2017 Ath T2 17T2A5 rep 2 tebu 3,669 3,895 3,895 0,591
277 2017 Ath T2 17T2A6rep 1 tebu 3,715 3,902 3,902 0,591
278 2017 Ath T2 17T2A6 rep3 tebu 4,092 7,340 7,340 0,866
279 2017 Ath T2 17T2A7 rep3 tebu 1,175 2,335 2,335 0,368
280 2017 Ath T2 17T2A8 repd tebu 1,355 2,502 2,502 0,398
281 2017 Ath T2 17T2A8 rep4 tebu 1,034 1,091 1,091 0,038
double
282 2016 Ath T3 16T3A1 tebu 0,416 0,410 0,410 -0,387
283 2016 Ath T3 16T3A10 tebu 0,612 0,713 0,713 -0,147
284 2016 Ath T3 16T3A11 tebu 3,302 4,575 4,575 0,660
285 2016 Ath T3 16T3A12 tebu 0,317 0,439 0,439 -0,358
286 2016 Ath T3 16T3A13 tebu 0,233 0,324 0,324 -0,490
287 2016 Ath T3 16T3A16 tebu 0,141 0,193 0,193 -0,715
288 2016 Ath T3 16T3A2 tebu 2,571 2,492 2,492 0,397
289 2016 Ath T3 16T3A23 tebu 3,464 4,811 4,811 0,682
290 2016 Ath T3 16T3A3 tebu 0,863 0,838 0,838 -0,077
291 2016 Ath T3 16T3A4 tebu 0,373 0,372 0,372 -0,430
292 2016 Ath T3 16T3A5 tebu 0,560 0,555 0,555 -0,256
293 2016 Ath T3 16T3A6 tebu 0,386 0,456 0,456 -0,341
294 2016 Ath T3 16T3A7 tebu 1,086 1,301 1,301 0,114
295 2016 Ath T3 16T3A8 tebu 2,700 3,227 3,227 0,509
296 2016 Ath T3 16T3A9 tebu 0,073 0,093 0,093 -1,030
297 2017 Ath T3 17T3A10 rep2 tebu 0,343 0,411 0,411 -0,386
298 2017 Ath T3 17T3A10 rep3 tebu 0,826 1,403 1,403 0,147
299 2017 Ath T3 17T3A12 rep2 tebu 0,374 0,442 0,442 -0,355
300 2017 Ath T3 17T3A2 rep2 tebu 19,826 23,697 23,697 1,375
301 2017 Ath T3 17T3A2 rep3 tebu 1,338 1,309 1,309 0,117
302 2017 Ath T3 17T3A3 rep3 tebu 1,101 1,149 1,149 0,060
303 2017 Ath T3 17T3A4 rep2 tebu 1,684 2,041 2,041 0,310
304 2017 Ath T3 17T3A4 rep3 tebu 0,827 0,991 0,991 -0,004
305 2017 Ath T3 17T3A4 repd tebu 0,233 0,275 0,275 -0,561
306 2017 Ath T3 17T3A5 rep2 tebu 0,575 0,701 0,701 -0,154
307 2017 Ath T3 17T3A5 rep3 tebu 1,013 0,999 0,999 -0,001
308 2017 Ath T3 17T3A6 rep 2 tebu 4,064 4,924 4,924 0,692
309 2017 Ath T3 17T3A6 rep3 tebu 2,670 5,253 5,253 0,720




310 2017 Ath T3 17T3A7 rep2 tebu 10,245 12,553 12,553 1,099
311 2016 Ath untreated 16TEA21 tebu 0,522 0,904 0,904 -0,044
312 2016 Ath untreated 16TEAL tebu 27,369 31,872 30,000 1,477
313 2016 Ath untreated 16TEA12 tebu 0,056 0,067 0,067 -1,172
314 2016 Ath untreated 16TEA16 tebu 17,420 20,731 20,731 1,317
315 2016 Ath untreated 16TEA17 tebu 0,384 0,455 0,455 -0,342
316 2016 Ath untreated 16TEA18 tebu 0,226 0,271 0,271 -0,567
317 2016 Ath untreated 16TEA19 tebu 5,477 9,443 9,443 0,975
318 2016 Ath untreated 16TEA2 tebu 0,174 0,204 0,204 -0,690
319 2016 Ath untreated 16TEA22 tebu 0,331 0,573 0,573 -0,242
320 2016 Ath untreated 16TEA23 tebu 3,307 5,688 5,688 0,755
321 2016 Ath untreated 16TEA24 tebu 6,324 10,884 10,884 1,037
322 2016 Ath untreated 16TEA4 tebu 0,152 0,175 0,175 -0,757
323 2016 Ath untreated 16TEAS tebu 21,975 25,625 25,625 1,409
324 2016 Ath untreated 16TEA7 tebu 4,460 5,196 5,196 0,716
325 2017 Ath untreated 17TEA11 repl tebu 0,910 1,389 1,389 0,143
326 2017 Ath untreated 17TEA11 repl tebu 1,031 1,647 1,647 0,217
327 2017 Ath untreated 17TEA12 repl tebu 0,514 0,846 0,846 -0,073
328 2017 Ath untreated 17TEA13 repl tebu 3,049 3,129 3,129 0,495
329 2017 Ath untreated 17TEA14rep 1 tebu 15,635 16,501 16,501 1,217
330 2017 Ath untreated 17TEA14 rep2 tebu 0,426 0,416 0,416 -0,381
331 2017 Ath untreated 17TEA14 rep2 tebu 0,449 0,439 0,439 -0,357
double
332 2017 Ath untreated 17TEA1S5 repl tebu 7,759 8,349 8,349 0,922
333 2017 Ath untreated 17TEA2rep 1 tebu 1,176 1,235 1,235 0,092
334 2017 Ath untreated 17TEA3rep 1 tebu 15055,063 17111,563 30,000 1,477
335 2017 Ath untreated 17TEA3 rep3 tebu 0,195 0,190 0,190 -0,722
336 2017 Ath untreated 17TEA3 rep4 tebu 1,149 1,889 1,889 0,276
337 2017 Ath untreated 17TEA4 rep3 tebu 3,265 5,370 5,370 0,730
338 2017 Ath untreated 17TEA6 repl tebu 3,785 4,091 4,091 0,612
339 2017 Ath untreated 17TEAT7 rep2 tebu 0,354 0,347 0,347 -0,460
340 2017 Ath untreated 17TEA8 repl tebu 0,463 0,452 0,452 -0,344
341 2008 Sart Risbart baseline 16//08 prot 0,020 0,029 0,029 -1,538
342 2008 Sart Risbart baseline 17//08 prot 0,020 0,026 0,026 -1,586
343 2008 Sart Risbart baseline 18//08 prot 0,647 1,030 1,030 0,013
344 2008 Sart Risbart baseline 20//08 prot 0,043 0,062 0,062 -1,206
345 2008 Sart Risbart baseline 26//08 prot 0,020 0,026 0,026 -1,586
346 2008 Sart Risbart baseline 27//08 prot 0,020 0,028 0,028 -1,548
347 2008 Sart Risbart baseline 28//08 prot 0,020 0,026 0,026 -1,586
348 2008 Sart Risbart baseline 29//08 prot 0,020 0,026 0,026 -1,586
349 2008 Sart Risbart baseline 30//08 prot 0,020 0,026 0,026 -1,586
350 2008 Sart Risbart baseline 34//08 prot 0,020 0,029 0,029 -1,538
351 2008 Sart Risbart baseline 35//08 prot 0,020 0,023 0,023 -1,637
352 2008 Sart Risbart baseline 36//08 prot 0,020 0,023 0,023 -1,637
353 2008 Corroy-le- baseline 38//08 prot 0,020 0,023 0,023 -1,637

Grand




354 2008 Corroy-le- baseline 39//08 prot 0,031 0,021 0,021 -1,676
Grand

355 2008 Corroy-le- baseline 40//08 prot 0,035 0,023 0,023 -1,643
Grand

356 2008 Corroy-le- baseline 41//08 prot 0,020 0,016 0,020 -1,699
Grand

357 2008 Corroy-le- baseline 42//08 prot 0,020 0,023 0,023 -1,637
Grand

358 2008 Corroy-le- baseline 43//08 prot 0,020 0,023 0,023 -1,637
Grand

359 2008 Corroy-le- baseline 45//08 prot 0,020 0,023 0,023 -1,637
Grand

360 2008 Corroy-le- baseline 47//08 prot 0,020 0,019 0,020 -1,699
Grand

361 2008 Corroy-le- baseline 48//08 prot 0,020 0,019 0,020 -1,699
Grand

362 2008 Corroy-le- baseline 517//08 prot 0,020 0,019 0,020 -1,699
Grand

363 2008 Corroy-le- baseline 52//08 prot 0,020 0,019 0,020 -1,699
Grand

364 2008 Corroy-le- baseline 54//08 prot 0,020 0,019 0,020 -1,699
Grand

365 2008 Corroy-le- baseline 55//08 prot 0,020 0,019 0,020 -1,699
Grand

366 2008 Corroy-le- baseline 56//08 prot 0,020 0,019 0,020 -1,699
Grand

367 2008 Corroy-le- baseline 57//08 prot 0,218 0,232 0,232 -0,635
Grand

368 2008 Graux baseline 58//08 prot 0,020 0,019 0,020 -1,699

369 2008 Graux baseline 623//08 prot 0,020 0,014 0,020 -1,699

370 2017 Ireland C3test Cc3 prot 0,129 0,123 0,123 -0,909

371 2017 Ireland C3test Cc3 prot 0,136 0,123 0,123 -0,909

372 2017 Ireland C3test Cc3 prot 0,136 0,123 0,123 -0,909

373 2017 Ireland C3test Cc3 prot 0,113 0,123 0,123 -0,909

374 2017 Ireland C3test Cc3 prot 0,149 0,123 0,123 -0,909

375 2017 Ireland C3test Cc3 prot 0,143 0,123 0,123 -0,909

376 2017 Ireland C3test Cc3 prot 0,144 0,123 0,123 -0,909

377 2017 Ireland C3test Cc3 prot 0,096 0,123 0,123 -0,909

378 2017 Ireland C3test c3 prot 0,145 0,123 0,123 -0,909

379 2017 Ireland C3test Cc3 prot 0,146 0,123 0,123 -0,909

380 2017 Ireland C3test c3 prot 0,122 0,123 0,123 -0,909

381 2017 Ireland C3test Cc3 prot 0,160 0,123 0,123 -0,909

382 2017 Ireland C3test Cc3 prot 0,142 0,123 0,123 -0,909

383 2017 Ireland C3test c3 prot 0,194 0,123 0,123 -0,909

384 2017 Ireland C3test Cc3 prot 0,241 0,123 0,123 -0,909

385 2017 Ireland C3test c3 prot 0,161 0,123 0,123 -0,909

386 2016 Ath T1 16T1A16 prot 0,079 0,123 0,056 -1,253

387 2016 Ath T1 16T1A22 prot 0,158 0,123 0,131 -0,883

388 2016 Ath T1 16T1A23 prot 0,091 0,123 0,074 -1,132

389 2016 Thylechateau T1 16T1T1 prot 0,114 0,123 0,086 -1,063

390 2016 Thylechateau T1 16T1T12 prot 0,014 0,010 0,020 -1,699

391 2016 Thylechateau Tl 16T1T14 prot 0,216 0,123 0,202 -0,694

392 2016 Thylechateau T1 16T1T15 prot 0,093 0,123 0,087 -1,063

393 2016 Thylechateau T1 16T1T16 prot 0,197 0,123 0,184 -0,735

394 2016 Thylechateau Tl 16T1T18 prot 0,147 0,123 0,137 -0,863

395 2016 Thylechateau T1 16T1T19 prot 0,417 0,123 0,390 -0,409

396 2016 Thylechateau T1 16T1T2 prot 0,119 0,123 0,091 -1,041




397 2016 Thylechateau T1 16T1T20 prot 0,246 0,123 0,194 -0,712
398 2016 Thylechateau T1 16T1T7 prot 0,121 0,123 0,094 -1,026
399 2016 Thylechateau Tl 16T1T8 prot 0,132 0,123 0,095 -1,021
400 2016 Thylechateau T1 16T1T9 prot 0,060 0,123 0,046 -1,339
401 2017 Thylechateau Tl 17T1T1 repl prot 0,142 0,123 0,123 -0,909
402 2017 Thylechateau T1 17T1T1 rep2 prot 0,722 0,759 0,759 -0,120
403 2017 Thylechateau T1 17T1T2 repl prot 0,020 0,018 0,020 -1,699
404 2017 Thylechateau Tl 17T1T2 rep3 prot 0,020 0,018 0,020 -1,699
405 2017 Thylechateau T1 17T1T3 repl prot 0,185 0,168 0,168 -0,776
406 2017 Thylechateau Tl 177173 rep2 prot 0,176 0,185 0,185 -0,733
407 2017 Thylechateau T1 17T1T3 rep3 prot 0,020 0,018 0,020 -1,699
408 2017 Thylechateau Tl 177173 rep4 prot 0,088 0,062 0,062 -1,206
409 2017 Thylechateau Tl 17T1T4 rep2 prot 0,132 0,139 0,139 -0,856
410 2017 Thylechateau T1 17T1T5 rep2 prot 0,294 0,309 0,309 -0,510
411 2017 Thylechateau Tl 17T1T6 repl prot 1,153 1,040 1,040 0,017
412 2017 Thylechateau T1 17T1T6 rep2 prot 0,105 0,111 0,111 -0,956
413 2017 Thylechateau Tl 17T1T6 rep3 prot 0,020 0,018 0,020 -1,699
414 2017 Thylechateau T1 17T1T8 rep3 prot 0,116 0,103 0,103 -0,986
415 2017 Thylechateau T1 17T1T9 rep3 prot 0,463 0,415 0,415 -0,382
416 2016 Ath T2 16T2A23 prot 0,093 0,066 0,066 -1,180
417 2016 Thylechateau T2 16T2T1 prot 0,020 0,014 0,020 -1,699
418 2016 Thylechateau T2 16T2T12 prot 0,369 0,291 0,291 -0,535
419 2016 Thylechateau T2 16T2T15 prot 0,174 0,134 0,134 -0,873
420 2016 Thylechateau T2 16T2T16 prot 0,100 0,072 0,072 -1,140
421 2016 Thylechateau T2 1672717 prot 0,156 0,117 0,117 -0,933
422 2016 Thylechateau T2 1672724 prot 0,496 0,449 0,449 -0,347
423 2016 Thylechateau T2 167273 prot 0,571 0,413 0,413 -0,384
424 2016 Thylechateau T2 16T2T4 prot 0,201 0,145 0,145 -0,838
425 2016 Thylechateau T2 167276 prot 0,208 0,150 0,150 -0,823
426 2016 Thylechateau T2 16T2T9 prot 0,743 0,569 0,569 -0,245
427 2017 Thylechateau T2 17T2T1 repl prot 0,408 0,321 0,321 -0,493
428 2017 Thylechateau T2 17T2T1 rep2 prot 0,119 0,112 0,112 -0,952
429 2017 Thylechateau T2 17T2T1 rep3 prot 0,051 0,043 0,043 -1,362
430 2017 Thylechateau T2 177271 rep4 prot 0,302 0,241 0,241 -0,618
431 2017 Thylechateau T2 17T2T2 repl prot 0,218 0,172 0,172 -0,764
432 2017 Thylechateau T2 177272 rep2 prot 0,355 0,334 0,334 -0,476
433 2017 Thylechateau T2 177272 rep4 prot 1,346 0,947 0,947 -0,023
434 2017 Thylechateau T2 177273 repl prot 0,402 0,317 0,317 -0,499
435 2017 Thylechateau T2 177273 rep2 prot 0,497 0,467 0,467 -0,331
436 2017 Thylechateau T2 17T2T3 rep3 prot 0,507 0,430 0,430 -0,366
437 2017 Thylechateau T2 17T2T4 repl prot 0,234 0,184 0,184 -0,735
438 2017 Thylechateau T2 17T2T4 rep2 prot 0,155 0,146 0,146 -0,837
439 2017 Thylechateau T2 17T2T4 rep3 prot 1,817 1,524 1,524 0,183
440 2017 Thylechateau T2 177274 rep4 prot 0,358 0,252 0,252 -0,599
441 2017 Thylechateau T2 17T2T5 rep2 prot 0,411 0,387 0,387 -0,412




442 2017 Thylechateau T2 17T2T5 rep3 prot 0,213 0,181 0,181 -0,743
443 2017 Thylechateau | T2 17T27T6 rep3 prot 2,198 1,854 1,854 0,268
444 2017 Thylechateau T2 177277 repl prot 0,181 0,142 0,142 -0,848
445 2016 Ath T3 16T3A21rf prot 3,708 2,216 2,216 0,346
446 2016 Thylechateau T3 16T3T13 prot 0,137 0,107 0,107 -0,972
447 2016 Thylechateau T3 16T3T14 prot 0,180 0,143 0,143 -0,844
448 2016 Thylechateau T3 16T3T19a prot 0,449 0,277 0,277 -0,558
449 2016 Thylechateau T3 16T3T19b prot 0,151 0,115 0,115 -0,939
450 2016 Thylechateau T3 16T3T2 prot 0,020 0,014 0,020 -1,699
451 2016 Thylechateau T3 16T3T20 prot 8,505 5,080 5,080 0,706
452 2016 Thylechateau T3 16T3T4 prot 0,184 0,133 0,133 -0,877
453 2016 Thylechateau T3 16T3T5 prot 0,257 0,185 0,185 -0,733
454 2016 Thylechateau T3 16T3T6 prot 0,034 0,025 0,025 -1,603
455 2016 Thylechateau T3 16T3T7 prot 0,033 0,024 0,024 -1,623
456 2016 Thylechateau T3 16T3T8 prot 0,220 0,216 0,216 -0,666
457 2016 Thylechateau T3 16T3T8 prot 0,278 0,162 0,162 -0,791
458 2016 Thylechateau T3 16T3T9 prot 0,099 0,077 0,077 -1,115
459 2017 Thylechateau T3 17T3T1 repl prot 0,168 0,133 0,133 -0,875
460 2017 Thylechateau T3 17T3T1 rep2 prot 0,454 0,427 0,427 -0,370
461 2017 Thylechateau T3 17T3T1 rep3 prot 0,332 0,282 0,282 -0,550
462 2017 Thylechateau T3 17T3T2 repl prot 0,645 0,503 0,503 -0,298
463 2017 Thylechateau T3 17T3T2 rep2 prot 0,178 0,167 0,167 -0,777
464 2017 Thylechateau T3 17T3T2 rep3 prot 0,270 0,228 0,228 -0,643
465 2017 Thylechateau T3 17T3T2 rep4 prot 0,215 0,151 0,151 -0,820
466 2017 Thylechateau T3 177373 repl prot 0,355 0,278 0,278 -0,556
467 2017 Thylechateau T3 17T3T3 rep3 prot 0,122 0,106 0,106 -0,973
468 2017 Thylechateau T3 177373 rep4 prot 0,279 0,282 0,282 -0,550
469 2017 Thylechateau T3 17T3T4 repl prot 0,278 0,220 0,220 -0,658
470 2017 Thylechateau T3 1773T4 rep2 prot 0,131 0,124 0,124 -0,908
471 2017 Thylechateau T3 17T3T4 rep3 prot 0,535 0,453 0,453 -0,344
472 2017 Thylechateau T3 17T3T4 rep4 prot 0,286 0,201 0,201 -0,697
473 2017 Thylechateau T3 17T3T5 repl prot 0,123 0,099 0,099 -1,005
474 2017 Thylechateau T3 17T3T5 rep2 prot 0,131 0,123 0,123 -0,910
475 2017 Thylechateau T3 17T3T5 rep3 prot 0,727 0,617 0,617 -0,210
476 2017 Thylechateau T3 17T3T6 repl prot 0,249 0,219 0,219 -0,660
477 2017 Thylechateau T3 177377 rep2 prot 0,138 0,129 0,129 -0,888
478 2016 Ath untreated 16TEA13 prot 0,233 0,165 0,165 -0,783
479 2016 Ath untreated 16TEA24 prot 0,194 0,155 0,155 -0,810
480 2016 Thylechateau untreated 16TET1 prot 0,153 0,117 0,117 -0,933
481 2016 Thylechateau untreated 16TET10 prot 0,099 0,093 0,093 -1,032
482 2016 Thylechateau untreated 16TET12 prot 0,126 0,118 0,118 -0,929
483 2016 Thylechateau untreated 16TET15 prot 0,132 0,123 0,123 -0,909
484 2016 Thylechateau untreated 16TET16 prot 0,124 0,116 0,116 -0,937
485 2016 Thylechateau untreated 16TET18 prot 0,265 0,239 0,239 -0,622
486 2016 Thylechateau untreated 16TET18 prot 0,261 0,218 0,218 -0,661




487 2016 Thylechateau untreated 16TET20 prot 0,194 0,157 0,157 -0,805
488 2016 Thylechateau untreated 16TET21 prot 0,122 0,100 0,100 -0,999
489 2016 Thylechateau untreated 16TET3 prot 0,402 0,308 0,308 -0,512
490 2016 Thylechateau untreated 16TET4 prot 0,186 0,143 0,143 -0,845
491 2016 Thylechateau untreated 16TET6 prot 0,316 0,240 0,240 -0,620
492 2016 Thylechateau untreated 16TET8 prot 0,281 0,213 0,213 -0,672
493 2017 Thylechateau untreated 17TET1 repl prot 0,556 0,523 0,523 -0,281
494 2017 Thylechateau untreated 17TET1 rep3 prot 0,145 0,130 0,130 -0,887
495 2017 Thylechateau untreated 17TET2 rep2 prot 0,705 0,741 0,741 -0,130
496 2017 Thylechateau untreated 17TET3 repl prot 0,220 0,187 0,187 -0,728
497 2017 Thylechateau untreated 17TET3 rep3 prot 0,070 0,062 0,062 -1,208
498 2017 Thylechateau untreated 17TET3 rep4 prot 0,020 0,014 0,020 -1,699
499 2017 Thylechateau untreated 17TET4 rep2 prot 0,144 0,152 0,152 -0,820
500 2017 Thylechateau untreated 17TET4 rep3 prot 0,170 0,152 0,152 -0,818
501 2017 Thylechateau untreated 17TETS rep2 prot 0,185 0,195 0,195 -0,710
502 2017 Thylechateau untreated 17TET6 repl prot 0,896 0,809 0,809 -0,092
503 2017 Thylechateau untreated 17TET6 rep3 prot 0,202 0,181 0,181 -0,743
504 2017 Thylechateau untreated 17TET7 repl prot 0,742 0,645 0,645 -0,190
505 2017 Thylechateau untreated 17TET7 rep2 prot 0,020 0,021 0,021 -1,677
506 2017 Thylechateau untreated 17TET7 rep3 prot 0,663 0,585 0,585 -0,233
507 2017 Thylechateau untreated 17TET8 repl prot 0,171 0,157 0,157 -0,805
508 2017 Thylechateau untreated 17TET8 rep2 prot 0,330 0,347 0,347 -0,460
509 2008 Sart Risbart baseline 16//08 tebu 1,847 1,699 1,699 0,230
510 2008 Sart Risbart baseline 17//08 tebu 1,056 0,971 0,971 -0,013
511 2008 Sart Risbart baseline 18//08 tebu 0,139 0,127 0,127 -0,894
512 2008 Sart Risbart baseline 20//08 tebu 1,420 1,306 1,306 0,116
513 2008 Sart Risbart baseline 26//08 tebu 0,438 0,403 0,403 -0,395
514 2008 Sart Risbart baseline 27//08 tebu 2,731 2,512 2,512 0,400
515 2008 Sart Risbart baseline 28//08 tebu 0,839 0,720 0,720 -0,143
516 2008 Sart Risbart baseline 29//08 tebu 0,121 0,112 0,112 -0,952
517 2008 Sart Risbart baseline 30//08 tebu 2,143 1,777 1,777 0,250
518 2008 Sart Risbart baseline 34//08 tebu 2,336 2,039 2,039 0,309
519 2008 Sart Risbart baseline 35//08 tebu 3,332 2,956 2,956 0,471
520 2008 Sart Risbart baseline 36//08 tebu 3,431 3,044 3,044 0,483
521 2008 Corroy-le- baseline 38//08 tebu 1,268 1,108 1,108 0,045
Grand
522 2008 Corroy-le- baseline 39//08 tebu 21,528 18,514 18,514 1,267
Grand
523 2008 Corroy-le- baseline 40//08 tebu 1,800 1,558 1,558 0,193
Grand
524 2008 Corroy-le- baseline 41//08 tebu 2,146 1,904 1,904 0,280
Grand
525 2008 Corroy-le- baseline 42//08 tebu 2,702 2,398 2,398 0,380
Grand
526 2008 Corroy-le- baseline 43//08 tebu 0,968 0,858 0,858 -0,066
Grand
527 2008 Corroy-le- baseline 45//08 tebu 0,370 0,324 0,324 -0,490
Grand
528 2008 Corroy-le- baseline 47//08 tebu 4,775 4,990 4,990 0,698
Grand
529 2008 Corroy-le- baseline 48//08 tebu 0,020 0,021 0,021 -1,672

Grand




530 2008 Corroy-le- baseline 517//08 tebu 0,020 0,021 0,021 -1,672
Grand
531 2008 Corroy-le- baseline 52//08 tebu 1,698 1,808 1,808 0,257
Grand
532 2008 Corroy-le- baseline 54//08 tebu 6,670 6,991 6,991 0,845
Grand
533 2008 Corroy-le- baseline 55//08 tebu 1,528 1,627 1,627 0,211
Grand
534 2008 Corroy-le- baseline 56//08 tebu 1,279 1,361 1,361 0,134
Grand
535 2008 Corroy-le- baseline 57//08 tebu 0,020 0,021 0,021 -1,672
Grand
536 2008 Graux baseline 58//08 tebu 1,074 1,143 1,143 0,058
537 2008 Graux baseline 623//08 tebu 1,158 1,023 1,023 0,010
538 2017 Ireland C3test Cc3 tebu 4,921 8,204 8,204 0,914
539 2017 Ireland C3test Cc3 tebu 8,905 8,204 8,204 0,914
540 2017 Ireland C3test Cc3 tebu 7,105 8,204 8,204 0,914
541 2017 Ireland C3test Cc3 tebu 8,927 8,204 8,204 0,914
542 2017 Ireland C3test Cc3 tebu 9,938 8,204 8,204 0,914
543 2017 Ireland C3test Cc3 tebu 8,976 8,204 8,204 0,914
544 2017 Ireland C3test Cc3 tebu 7,724 8,204 8,204 0,914
545 2017 Ireland C3test Cc3 tebu 8,312 8,204 8,204 0,914
546 2017 Ireland C3test Cc3 tebu 10,943 8,204 8,204 0,914
547 2017 Ireland C3test Cc3 tebu 8,886 8,204 8,204 0,914
548 2017 Ireland C3test Cc3 tebu 8,710 8,204 8,204 0,914
549 2017 Ireland C3test Cc3 tebu 7,970 8,204 8,204 0,914
550 2017 Ireland C3test Cc3 tebu 10,035 8,204 8,204 0,914
551 2017 Ireland C3test Cc3 tebu 11,274 8,204 8,204 0,914
552 2017 Ireland C3test Cc3 tebu 8,873 8,204 8,204 0,914
553 2017 Ireland C3test Cc3 tebu 9,268 8,204 8,204 0,914
554 2016 Ath Tl 16T1A16 tebu 0,304 0,314 0,314 -0,503
555 2016 Ath T1 16T1A22 tebu 0,563 0,553 0,553 -0,257
556 2016 Ath T1 16T1A23 tebu 0,370 0,357 0,357 -0,447
557 2016 Thylechateau T1 16T1T1 tebu 1,500 1,310 1,310 0,117
558 2016 Thylechateau T1 16T1T12 tebu 2,260 1,878 1,878 0,274
559 2016 Thylechateau T1 16T1T14 tebu 3,258 4,379 4,379 0,641
560 2016 Thylechateau T1 16T1T15 tebu 0,403 0,526 0,526 -0,279
561 2016 Thylechateau T1 16T1T16 tebu 0,526 0,685 0,685 -0,164
562 2016 Thylechateau T1 16T1T18 tebu 0,310 0,403 0,403 -0,395
563 2016 Thylechateau T1 16T1T19 tebu 0,831 1,126 1,126 0,052
564 2016 Thylechateau T1 16T1T2 tebu 0,571 0,487 0,487 -0,312
565 2016 Thylechateau T1 16T1T20 tebu 3,156 2,637 2,637 0,421
566 2016 Thylechateau T1 16T1T7 tebu 0,474 0,403 0,403 -0,395
567 2016 Thylechateau T1 167178 tebu 0,630 0,488 0,488 -0,312
568 2016 Thylechateau Tl 16T1T9 tebu 3,336 2,814 2,814 0,449
569 2017 Thylechateau T1 17T1T1 repl tebu 0,369 1,208 1,208 0,082
570 2017 Thylechateau T1 17T1T1 rep2 tebu 0,925 0,935 0,935 -0,029
571 2017 Thylechateau Tl 17T1T2 repl tebu 1,798 2,491 2,491 0,396
572 2017 Thylechateau T1 17T1T2 rep3 tebu 0,873 0,781 0,781 -0,108
573 2017 Thylechateau T1 17T1T3 repl tebu 1,522 7,044 7,044 0,848




574 2017 Thylechateau T1 17T1T3 rep2 tebu 0,332 0,331 0,331 -0,480
575 2017 Thylechateau T1 17T1T3 rep3 tebu 1,751 1,601 1,601 0,204
576 2017 Thylechateau Tl 177173 rep4 tebu 0,427 0,444 0,444 -0,352
577 2017 Thylechateau T1 17T1T4 rep2 tebu 0,450 0,439 0,439 -0,358
578 2017 Thylechateau Tl 17T1T5 rep2 tebu 4,291 4,333 4,333 0,637
579 2017 Thylechateau T1 17T1T6 repl tebu 1,743 2,926 2,926 0,466
580 2017 Thylechateau T1 17T1T6 rep2 tebu 0,233 0,237 0,237 -0,626
581 2017 Thylechateau Tl 177176 rep3 tebu 2,292 2,139 2,139 0,330
582 2017 Thylechateau T1 17T1T8 rep3 tebu 0,300 0,281 0,281 -0,551
583 2017 Thylechateau Tl 17T1T9 rep3 tebu 4,554 4,266 4,266 0,630
584 2016 Ath T2 16T2A23 tebu 0,363 0,391 0,391 -0,408
585 2016 Thylechateau T2 16T2T1 tebu 0,521 0,396 0,396 -0,403
586 2016 Thylechateau T2 16T2T12 tebu 3,513 3,103 3,103 0,492
587 2016 Thylechateau T2 16T2T15 tebu 0,427 0,378 0,378 -0,423
588 2016 Thylechateau T2 16T2T16 tebu 0,215 0,190 0,190 -0,721
589 2016 Thylechateau T2 16T2T17 tebu 0,369 0,326 0,326 -0,486
590 2016 Thylechateau T2 1672724 tebu 1,856 1,848 1,848 0,267
591 2016 Thylechateau T2 167273 tebu 1,023 0,786 0,786 -0,105
592 2016 Thylechateau T2 16T2T4 tebu 0,794 0,639 0,639 -0,195
593 2016 Thylechateau T2 16T2T6 tebu 0,461 0,356 0,356 -0,448
594 2016 Thylechateau T2 16T2T9 tebu 0,870 0,769 0,769 -0,114
595 2017 Thylechateau T2 17T2T1 repl tebu 0,684 0,506 0,506 -0,296
596 2017 Thylechateau T2 17T2T1 rep2 tebu 0,296 0,248 0,248 -0,605
597 2017 Thylechateau T2 17T72T1 rep3 tebu 12,439 11,270 11,270 1,052
598 2017 Thylechateau T2 17T2T1 rep4 tebu 1,807 1,580 1,580 0,199
599 2017 Thylechateau T2 17T2T2 repl tebu 0,582 0,425 0,425 -0,372
600 2017 Thylechateau T2 177272 rep2 tebu 0,525 0,440 0,440 -0,357
601 2017 Thylechateau T2 177272 rep4 tebu 1,871 2,054 2,054 0,313
602 2017 Thylechateau T2 177273 repl tebu 4,442 3,262 3,262 0,513
603 2017 Thylechateau T2 177273 rep2 tebu 1,055 0,884 0,884 -0,054
604 2017 Thylechateau T2 177273 rep3 tebu 5,436 5,016 5,016 0,700
605 2017 Thylechateau T2 17T2T4 repl tebu 22,175 15,115 15,115 1,179
606 2017 Thylechateau T2 17T2T4 rep2 tebu 0,439 0,368 0,368 -0,434
607 2017 Thylechateau T2 1772T4 rep3 tebu 1,513 1,378 1,378 0,139
608 2017 Thylechateau T2 17T2T4 repd tebu 0,422 0,448 0,448 -0,349
609 2017 Thylechateau T2 17T2T5 rep2 tebu 5,607 4,705 4,705 0,673
610 2017 Thylechateau T2 177275 rep3 tebu 0,648 0,588 0,588 -0,231
611 2017 Thylechateau T2 177276 rep3 tebu 2,192 1,992 1,992 0,299
612 2017 Thylechateau T2 177277 repl tebu 0,427 0,314 0,314 -0,502
613 2016 Ath T3 16T3A21rf tebu 4,772 4,779 4,779 0,679
614 2016 Thylechateau T3 16T3T13 tebu 0,363 0,321 0,321 -0,494
615 2016 Thylechateau T3 1673714 tebu 0,227 0,200 0,200 -0,698
616 2016 Thylechateau T3 16T3T19a tebu 0,371 0,367 0,367 -0,435
617 2016 Thylechateau T3 16T3T19b tebu 1,192 1,193 1,193 0,077
618 2016 Thylechateau T3 167372 tebu 0,275 0,221 0,221 -0,655




619 2016 Thylechateau T3 16T3T20 tebu 0,475 0,472 0,472 -0,326
620 2016 Thylechateau T3 16T3T4 tebu 0,324 0,245 0,245 -0,610
621 2016 Thylechateau T3 16T3T5 tebu 2,750 1,983 1,983 0,297
622 2016 Thylechateau T3 16T3T6 tebu 0,164 0,125 0,125 -0,904
623 2016 Thylechateau T3 167377 tebu 2,520 1,923 1,923 0,284
624 2016 Thylechateau T3 16T3T8 tebu 0,369 0,351 0,351 -0,455
625 2016 Thylechateau T3 16T3T8 tebu 0,475 0,443 0,443 -0,353
626 2016 Thylechateau T3 16T3T9 tebu 0,064 0,057 0,057 -1,248
627 2017 Thylechateau T3 17T3T1 repl tebu 0,634 0,467 0,467 -0,331
628 2017 Thylechateau T3 1773T1 rep2 tebu 4,980 4,175 4,175 0,621
629 2017 Thylechateau T3 17T3T1 rep3 tebu 7,679 7,014 7,014 0,846
630 2017 Thylechateau T3 1773T2 repl tebu 0,440 0,319 0,319 -0,496
631 2017 Thylechateau T3 17T3T2 rep2 tebu 0,462 0,387 0,387 -0,412
632 2017 Thylechateau T3 17T3T2 rep3 tebu 0,679 0,615 0,615 -0,211
633 2017 Thylechateau T3 17T3T2 rep4 tebu 0,478 0,507 0,507 -0,295
634 2017 Thylechateau T3 17T3T3 repl tebu 0,459 0,340 0,340 -0,469
635 2017 Thylechateau T3 177373 rep3 tebu 0,199 0,176 0,176 -0,754
636 2017 Thylechateau T3 17T3T3 rep4 tebu 0,431 0,454 0,454 -0,343
637 2017 Thylechateau T3 17T3T4 repl tebu 0,401 0,294 0,294 -0,531
638 2017 Thylechateau T3 17T3T4 rep2 tebu 0,157 0,132 0,132 -0,881
639 2017 Thylechateau T3 17T3T4 rep3 tebu 0,626 0,572 0,572 -0,242
640 2017 Thylechateau T3 17T3T4 rep4 tebu 5,730 5,995 5,995 0,778
641 2017 Thylechateau T3 17T3T5 repl tebu 0,406 0,300 0,300 -0,523
642 2017 Thylechateau T3 17T3T5 rep2 tebu 0,389 0,326 0,326 -0,487
643 2017 Thylechateau T3 17T3T5 rep3 tebu 1,026 0,934 0,934 -0,030
644 2017 Thylechateau T3 17T3T6 repl tebu 0,363 1,153 1,153 0,062
645 2017 Thylechateau T3 177377 rep2 tebu 0,460 0,385 0,385 -0,414
646 2016 Ath untreated 16TEA13 tebu 0,702 0,754 0,754 -0,122
647 2016 Ath untreated 16TEA24 tebu 5,223 5,369 5,369 0,730
648 2016 Thylechateau untreated 16TET1 tebu 1,336 1,127 1,127 0,052
649 2016 Thylechateau untreated 16TET10 tebu 0,181 0,243 0,243 -0,614
650 2016 Thylechateau untreated 16TET12 tebu 0,251 0,331 0,331 -0,481
651 2016 Thylechateau untreated 16TET15 tebu 0,438 0,577 0,577 -0,239
652 2016 Thylechateau untreated 16TET16 tebu 0,543 0,702 0,702 -0,154
653 2016 Thylechateau untreated 16TET18 tebu 1,569 1,868 1,868 0,271
654 2016 Thylechateau untreated 16TET18 tebu 0,666 0,803 0,803 -0,095
655 2016 Thylechateau untreated 16TET20 tebu 0,390 0,383 0,383 -0,417
656 2016 Thylechateau untreated 16TET21 tebu 0,390 0,388 0,388 -0,411
657 2016 Thylechateau untreated 16TET3 tebu 3,404 2,834 2,834 0,452
658 2016 Thylechateau untreated 16TET4 tebu 0,524 0,433 0,433 -0,363
659 2016 Thylechateau untreated 16TET6 tebu 0,464 0,400 0,400 -0,398
660 2016 Thylechateau untreated 16TET8 tebu 0,344 0,293 0,293 -0,534
661 2017 Thylechateau untreated 17TET1 repl tebu 0,929 2,754 2,754 0,440
662 2017 Thylechateau untreated 17TET1 rep3 tebu 0,186 0,175 0,175 -0,756
663 2017 Thylechateau untreated 17TET2 rep2 tebu 0,838 0,847 0,847 -0,072




664 2017 Thylechateau untreated 17TET3 repl tebu 0,542 2,424 2,424 0,384
665 2017 Thylechateau untreated 17TET3 rep3 tebu 0,192 0,186 0,186 -0,731
666 2017 Thylechateau untreated 17TET3 rep4 tebu 2,647 2,338 2,338 0,369
667 2017 Thylechateau untreated 17TET4 rep2 tebu 0,308 0,314 0,314 -0,503
668 2017 Thylechateau untreated 17TET4 rep3 tebu 0,394 0,369 0,369 -0,433
669 2017 Thylechateau untreated 17TETS rep2 tebu 0,742 0,739 0,739 -0,131
670 2017 Thylechateau untreated 17TET6 repl tebu 0,327 0,696 0,696 -0,158
671 2017 Thylechateau untreated 17TET6 rep3 tebu 0,327 0,308 0,308 -0,511
672 2017 Thylechateau untreated 17TET7 repl tebu 0,784 2,166 2,166 0,336
673 2017 Thylechateau untreated 17TET7 rep2 tebu 3,852 3,912 3,912 0,592
674 2017 Thylechateau untreated 17TET7 rep3 tebu 0,803 0,746 0,746 -0,127
675 2017 Thylechateau untreated 17TET8 repl tebu 0,609 2,504 2,504 0,399
676 2017 Thylechateau untreated 17TET8 rep2 tebu 5,782 5,842 5,842 0,767




Annexe 8 : Résultats de l'analyse statistique (établie sur ‘R Studio’) employés pour
'interprétation des résultats de la caractérisation in vitro de la sensibilité des souches de Z.
tritici aux triazoles sur base des ECso en plaque multipuits

prothio en fonction de 1’année dans les non traités

ANOVA
Df Sum Sq Mean Sq F value Pr(>F)

year 1 25.75 25.75 151.6 <2e-16 ***
Residuals 122 20.72 0.17
Signif. codes: 0 “***’ 0,001 ‘**’ 0.01 ‘*’ 0.05 “.” 0.1 “ 1
TUKEY

Togl0.EC50c.corrected.2 groups
2017 -0.4768992 a
2016 -0.6826271 a
2009 -1.4272128 b
2008 -1.5056715 b

tebuco en fonction de 1’année dans les non traités

ANOVA
Df Sum Sq Mean Sq F value Pr(>F)
year 1 0.10 0.0988 0.246 0.621
Residuals 122 49.06 0.4022
Signif. codes: 0 “***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 “.” 0.1 “ 1

Prothio en fonction de 1’année, de 1a localité et du traitement (2016-2017)

ANOVA

Df Sum Sq Mean Sq F value Pr(>F)
treatments 3 2.14 0.712 2.955 0.03332 *
site 1 7.36 7.356 30.517 9.03e-08 #**=*
year 1 1.93 1.931 8.011 0.00507 **
treatments:site 3 0.84 0.281 1.167 0.32299
treatments:year 3 0.48 0.160 0.664 0.57519
site:year 1 0.06 0.057 0.237 0.62696
treatments:site:year 3 0.20 0.065 0.271 0.84626
Residuals 227 54.71 0.241
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.” 0.1 “ ’ 1

TUKEY (traitement)

Togl0.EC50c.corrected.2 groups

T3 -0.5194525 a
T2 -0.5333521 ab
untreated -0.5747043 ab

T1 -0.7535627 b



ANOVA
Df Sum

treatments 3 2.80
site 1 5.11
year 1 0.94
treatments:site 3 0.45
treatments:year 3 0.56
site:year 1 0.27
treatments:site:year 3 0.29
Residuals 227 71.23
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.932
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.314
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Signif. codes: 0 ‘***’ 0,001 ‘**’ 0.01 ‘*’

TUKEY (traitement)

T10og10.EC50c.corrected.2 groups

T2 0.13438872
T1 0.13097114
untreated 0.08618163

T3 -0.12522034

a

[SE <V V]

Sgq Mean Sq F value
.971
.276
.980
.473
.597
.871
.308

0.05 ‘.

Pr(>F)

0.0326 *
.48e-05

ONCORON
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0.6175
0.3518
0.8194

’ 0.1

3 ’ 1



Annexe 9 : Résumé des données moléculaires obtenues pour chaque souche séquencée avec
la longueur et la qualité de chaque séquence de nucléotides, la taille du contig formé et le
pourcentage de query cover et d’identité de la totalité du géne CYP51 obtenu par rapport a
la séquence sujet sur GenBank (BLAST®)

Taille de chaque Qualité de la Taille contig Query Identity®
N° Souches séquence! (BPs) séquence 2 (BPs) cover®
F1 | 2 | 3| F1 | 2 | B3
10/08 1828 1216 824 97,2% | 43,6% | 90,6% - - -
126/09 1638 753 847 | 99,3% | 11,7% | 99,5% - - -
16T1A6 - - - - - - 2015 94% 99%
16T1A10 1614 1436 849 96,7% | 99,2% | 99,5% 1976 96% 99%
16T2A19 1602 1424 844 98,1% | 99,2% | 99,7% 1975 96% 99%
16T3T19a 1729 1389 846 99,2% | 99,5% | 99,5% 1978 96% 99%
16T1A2 1680 1509 846 95,6% | 99,6% | 99,2% 2012 94% 99%
16T1A15 1455 1329 1140 | 99,3% | 99,4% | 99,0% 1980 96% 99%
16T3A2 1627 1303 841 98,5% | 95,8% | 96,4% 1973 96% 99%
16T3A7 1904 1448 855 99,0% | 97,8% | 99,5% 1973 96% 99%
16TEA19 1857 1550 1259 | 84,5% | 98,9% | 99,2% 2006 95% 99%
16T1T14 1612 1131 845 96,8% | 25,6% | 99,5% - - -
16T3T20 1003 756 863 98,1% | 21,2% | 99,5% - - -
17T3T1 rep2 1655 1455 856 99,3% | 97,4% | 99,7% 1973 96% 99%
17T3AS5 rep2 1761 1428 844 98,6% | 99,3% | 99,0% 1979 96% 99%
17T2AS5 rep2 1673 1428 864 94,6% | 99,8% | 98,8% 1967 97% 99%
17T2A1 repl 1643 1422 851 99,5% | 99,7% | 98,7% 1988 98% 99%
17T1A11repd | 1795 | 1472 @ 849 | 99,5% | 99,8% & 99,4% 1974 96% 99%
17TEA4 rep3 1821 1405 842 98,8% | 99,2% | 93,1% 1998 95% 99%
177276 rep3 1770 1210 829 99,8% | 99,1% | 98,8% 1971 96% 99%
17T2T5 rep2 1863 1435 851 97,9% | 96,8% | 99,5% 1969 96% 99%
17T1T6 repl 1675 | 1461 | 847 | 74,3% | 99,6%  98,0% 2015 94% 97%
17T3A6 rep3 1596 1339 759 98,8% | 99,8% | 26,4% - - -
177273 rep3 1888 1405 840 97,0% | 99,3% | 34,8% 1995° - -
17T2A17 rep4 1696 970 843 99,1% | 27,0% | 99,5% - - -
17T2A3 reps 1222 925 1047 | 99,1% @ 98,8% | 99,7% 1895 99% 99%
17TEA3 repl 1203 - - 99,6% - - - - -

LFait référence a la taille originale de la séquence.

2 La qualité de chaque séquence est évaluée aprés avoir coupé les extrémités ne faisant plus partie de la séquence
originale.

3 pourcentage de la séquence qui chevauche la séquence sujet sur GenBank (BLAST®).

“Pourcentage de similarité entre la séquence et les séquences sujets sur la longueur de la zone de couverture.

5 Un contig a su étre formé mais la troisitme partie posséde une séquence de trop mauvaise qualité donc trop
difficilement observable et non fiable.

- Aucune information n’a pu étre obtenue pour cause d’une mauvaise qualité de la séquence ou dii a un séquencgage
non effectué.




Annexe 10 : Séquences nucléotidiques du géne CYP51 des souches de Z. tritici de 2008-2009,
de 2016 et de 2017

1) Séquences nucléotidiques du géne CYP51 des souches de Z. tritici de 2008-2009
>10/08
>10-08 (juste amorce 1, trim tout)

CATTGACATCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAGTTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACT
TGTCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTTGT
CCGATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTT
CTCCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGG
GCAATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCTCTGACCACTCCTGTCTTTG
GCAAGGGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGC
AAGAGTGCAGCATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCCGCCCTCCAGTCCTACGTGACCTTGA
TCGCCGCCGAGACCCGACAGTTTTTCGACCGTAATAATCCACACAAGAAGTTCGCATCGACGAACGGTACCATCGATCTCC
CACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCG
TCTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCC

>10-08 (juste amorce 3, trim tout)

ATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAACTCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCC
GACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAACTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGT
ATTCACGCTCCAATCCACTCCATTCTGCGCAAGGTCAAGTCTCCCATGCCCATCGAAGGTACGGCATACGTCATTCCAACCA
CCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGACGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATC
GATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCCCGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGA
AGACTATGGCCTGGTAAGCAAGGGCGCGGCGTCGCCATACTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAG
CAATTCGCGTACGTGCAATTGCAGACCATTACAGCGACGATGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGAC
AACGTGGTGGGTACGGATTACAGCAGTTTGTTCAGCCGGCCGCTGTCGCCGGCAGTAGTAAAGTGGGAGAGGAGGGAG
GAGAAGGAGGAGAAGAACTGAAGTGGAAGACTTGGTGTGGGTATGCAGAACCATAGGTGGATCTTATGCTAATGAATAG
C

>126/09
>126/09 (juste amorce 1, trim tout)

TTGACATCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTG
TCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCC
GATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCT
CCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGC
AATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCTCTGACCACTCCTGTCTTTGGC
AAGGATGTGGTTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAA
GAGTGCAGCATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCCGCCCTCCAGTCCTACGTGACCTTGATC
GCCGCCGAGACCCGCCAGTTTTTCGACCGTAATAATCCACACAAGAAGTTCGCATCGACGAACGGTACCATCGATCTCCCA
CCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCT
TTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCACAGAACC
GACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACGGG
CGAACACGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAGTG
GCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAGC

>126/09 (juste amorce 3, trim tout)

CATGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTTGCATCCCGCCCCGACATCCAAGACGA
ACTCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGA
AACTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGGTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTC



TCCCATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCAT

GGACGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGT
CCCCGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTACGGCCTTGTAAGCAAGGGCGCGGCGTCGCCATA
CTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGCGACGA

TGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAAGGTGGTGGGTACGGATTACAGCAGTTTGTTCAGCCGG

CCGCTGTCGCCGGCAGTAGTGAAGTGGGAGAGGAGGGAGGAGAAGGAGGAAAAGAACTGAAGTGGAAGAATTGGTGT

GGGTATGCAGAACCATAGGTGGATCTTATGCTAATGAATAGCGC

2) Séquences nucléotidiques du gene CYP51 des souches de Z. tritici de 2016
>16T1A6

GCGAGCAGCACACTCCATGCATTGTACTCCCGGCAGTCATCTGTCGCAATATGGGTCTCCTCCAGGAAGTCCTCGCGCAGT
TCGCCGCGCAATTCGGCCAGACCAGCCCTGGAAACTTGTCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTC
AATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTTGTCCGATCCGCCACTCGTATTCCACTGGGTGCCCTTCATCGGAAGCA
CCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCTCCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCT
GGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGCAATGATTTTATTTATGAATGGAAAACTGAAGGACGTCAACGC
GGAGGAGAATACAGCCCGCTGACCACTCCTGTCTTTGGCAAGGGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGA
GCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAAAAGTGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACG
GCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGATCGCCGCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCA
TAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCCCACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATC
ATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACC
GATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAACCGACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATA
CATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACGGGCGAACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGA
GGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAGTGGCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATC
AGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAGCAGAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGG
CCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGACCCTCGACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCC
CGACAAGGAGATTGCTCATATGATGATTGCGCTGCTCATGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCAC
TCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAACTCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGG
CAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAACTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCAC
GCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCTCCCATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACA
CTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGACGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGG
GACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCCCGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACT
ATGGCCACGGCCTGGTAAGCAAGGGCGCGGCGTCGCCATACTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGA
GCAATTCGCGTACGTGCAATTGCAGACCATTACAGCGACGATGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGA
CAACGTGGTGGGTACGGATTACAGCAGTTTGTTCACCCGGCCGCTGTCGCCGGCAGTAGTGAAGTGGGAGAGGAGGGAA
GGAAAAAGGAAGGAAAAGAACTGAAGTGGAAGAATTGGTGTGGGTATGCAGAACCATAGGTGGATCTTATGCTAATGAT
A

>16T1A10

TTGACATCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTG
TCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCC
GATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCT
CCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGC
AATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGGC
AAGGATGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAA
AAGTGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGAT
CGCCGCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCCC
ACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGT
CTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAA
CCGACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACG
GGCGAACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAG



TGGCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAG
CAGAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGAC
CCTCGACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTCA
TGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAAC
TCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAA
CTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCTCC
CATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGA
CGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCC
CGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGCGCGGLGTCGC
CATACTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGCG
ACGATGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTGTTCACC
CGGCCGCTGTCGCCTGCAGTAGTAAAGTGGGAGAGGAGGGAGGAGAAGGAGGAGAAGAACTGAAGTGGAAGACTTGG
TGTGGGTATGCAGAACCATAGGTGGATCTTATGCTAATGAATAC

>16T2A19

TTGACATCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTG
TCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCC
GATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCT
CCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGC
AATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGGC
AAGGGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAA
AAGTGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGAT
CGCCGCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCCC
ACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGT
CTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAA
CCGACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACG
GGCGAACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAG
TGGCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAG
CAGAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGAC
CCTCGACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTCA
TGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAAC
TCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAA
CTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCTCC
CATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGA
CGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCC
CGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGCGCGGCLGTCGC
CATACTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGCG
ACGATGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTGTTCAG
CCGGCCGCTGTCGCCGGCAGTAGTAAAGTGGGAGAGGAGGGAGGAGAAGGAGGAGAAGAACTGAAGTGGAAGACTTG
GTGTGGGTATGCAGAACCATAGGTGGATCTTATGCTAGTGAATA

>16T3T19a

ATTGACATCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTT
GTCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTC
CGATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTC
TCCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGG
CAATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGG
CAAGGGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCA
AAAGTGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGA
TCGCCGCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCC
CACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCG
TCTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGA



ACCGACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAAC
GGGCGAACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTA
GTGGCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAA
GCAGAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGA
CCCTCGACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTC
ATGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAA
CTCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAA
ACTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCT
CCCATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATG
GACGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTC
CCCGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGCGCGGCGTC
GCCATACTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGC
GACGATGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTGTTCA
GCCGGCCGCTGTCGCCGGCAGTAGTAAAGTGGGAGAGGAGGGAGGAGAAGGAGGAGAAGAACTGAAGTGGAAGACTT
GGTGTGGGTATGCAGAACCATAGGTGGATCTTATGCTAGTGAATAGC

>16T1A2 (pas trim 5’ de I’'amorce 1)

CGGCAACCCCTCTGTGAAATTTCTCCCGGACATTGACATCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGC
GCAATTCGGCCAGACCAGCCTCTGGAAACTTGTCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTC
CTCTCACAACTTCTCTTCCGTGGCAAGTCGTCCGATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCA
CCTACGGCATCGACCCATACAAGTTCTTCTTCTCCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAA
GAAGACGACGGTGTGCTTGGGCACCAAGGGCAATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAG
ATATACAGCCCGCTGACCACTCCTGTCTTTGGCAAGGGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAG
AAGGTACGGAGAATTGAGAACATACGGGCAAAAGTGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCAC
AACCTCTGCCCTCCAGTCCTACGTGACCTTGATCGCCGCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAA
GTTCGCATCGACCAGCGGCACGATCGATCTCCCACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCA
AGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAA
CTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAACCGACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTC
GATCATTCAGAAGAGACGAGAGTCCAAAACGGGCGAACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTC
CAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAGTGGCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATC
CACAACTTGATGCAGTTAGTAAAGTCACAAGCAGAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCG
GCCCAAGTTCCTCCCTGGAGACGATGCTGACCCTCGACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAG
GAGATTGCTCATATGATGATTGCGCTGCTCATGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCC
TCGCATCCCGCCCCGACATCCAAGACGAACTCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATC
AAGGAGCTCACATACGCCAACCTCTCGAAACTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAG
TCCACTCCATTCTGCGCAAGGTCAAGTCTCCCATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCT
GGCCGCTCCGGGCACAACGAGCCGCATGGACGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAG
AGCCCGTCCGAGAAATACAAGCACCTGTCCCCGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCC
ACGGCCTGGTAAGCAAGGGCGCGGCGTCGCCATACTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTC
GCGTACGTGCAATTGCAGACCATTACAGCGACGATGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGT
GGTGGGTACGGATTACAGCAGTTTGTTCAGCCGGCCGCTGTCGCCGGCAGTAGTAAAGTGGGAGAGGAGGGAGGAGAA
GGAGGAGAAGAACTGAAGTGGAAGACTTGGTGTGGGTATGCAGAACCATAGGTGGATCTTATGCTAGTGAATAGCGCG

>16T1A15

ATTGACATCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTT
GTCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTC
CGATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTC
TCCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGG
CAATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGG
CAAGGGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCA
AAAGTGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGA
TCGCCGCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCC



CACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCG
TCTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGA
ACCGACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAAC
GGGCGAACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTA
GTGGCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAA
GCAGAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGA
CCCTCGACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTC
ATGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAA
CTCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAA
ACTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCT
CCCATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATG
GACGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTC
CCCGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGCGCGGCGTC
GCCATACTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGC
GACGATGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTGTTCA
CCCGGCCGCTGTCGCCGGCAGTAGTGAAGTGGGAGAGGAGGGAGGAGAAGGAGGAAAAGAACTGAAGTGGAAGAATT
GGTGTGGGTATGCAGAACCATAGGTGGATCTTATGCTAATGAATAGCGC

>16T3A2 (modification sequencher)

ATTGACATCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTT
GTCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTC
CGATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTC
TCCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGG
CAATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCTCTGACCACTCCTGTCTTTGG
CAAGGATGTGGTTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCA
AGAGTGCAGCATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCCGCCCTCCAGTCCTACGTGACCTTGAT
CGCCGCCGAGACCCGCCAGTTTTTCGACCGTAATAATCCACACAAGAAGTTCGCATCGACGAACGGTACCATCGATCTCCC
ACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGT
CTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAA
CCGACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACG
GGCGAACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAG
TGGCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAG
CAGAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGAC
CCTCGACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTCA
TGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTTGCATCCCGCCCCGACATCCAAGACGAACT
CCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAAC
TCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGGTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCTCC
CATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGA
CGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCC
CGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTACGGCCTTGTAAGCAAGGGCGCGGCGTCGCCATACTT
ACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGCGACGATGG
TTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAAGGTGGTGGGTACGGATTACAGCAGTTTGTTCAGCCGGCCG
CTGTCGCCGGCAGTAGTGAAGTGGGAGAGGAGGGAAGAAGAAGGGAGGAAAAGAACTGAAGTGGAAGAATTGGTGGT
GGGTATGCAGAACCATAGGTGGATCTTATGCTAATGAATAC

>16T3A7 (modification sequencher)

TTGACATCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTG
TCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCC
GATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCT
CCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGC
AATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGGC
AAGGGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAA



AAGTGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGAT
CGCCGCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCCC
ACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGT
CTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAA
CCGACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACG
GGCGAACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAG
TGGCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAG
CAGAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGAC
CCTCGACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTCA
TGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAAC
TCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAA
CTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCTCC
CATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGA
CGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCC
CGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGCGCGGLGTCGC
CATACTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGCG
ACGATGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTGTTCACC
CGGCCGCTGTCGCCGGCAGTAGTGAAGTGGGAGAGGAGGGAGGAGAAGGAGGAAAAGAACTGAAGTGGAAGAATTGG
TGTGGGTATGCAGAACCATAGGTGGATCTTATGCTAATGA

>16TEA19 (pas trim 5’ de ’lamorce 1 + modification sequencher)

CCGATATCCTCTGATGCATTTTCTGCCGGAGCTTGACATCGCAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGC
GCAATTCGGCCAGACCAGCCTCTGGAAACTTGTCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCGTCCTCCTCAATGTC
CTCTCACAACTTCTCTTCCGTGGCAAGTCGTCCGATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCA
CCTACGGCATCGACCCATACAAGTTCTTCTTCTCCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAA
GAAGACGACGGTGTGCTTGGGCACCAAGGGCAATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAG
ATATACAGCCCGCTGACCACTCCTGTCTTTGGCAAGGGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAG
AAGGTACGGAGAATTGAGAACATACGGGCAAAAGTGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCAC
AACCTCTGCCCTCCAGTCCTACGTGACCTTGATCGCCGCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAA
GTTCGCATCGACCAGCGGCACGATCGATCTCCCACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCA
AGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAA
CTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAACCGACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTC
GATCATTCAGAAGAGACGAGAGTCCAAAACGGGCGAACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTC
CAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAGTGGCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATC
CACAACTTGATGCAGTTAGTAAAGTCACAAGCAGAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCG
GCCCAAGTTCCTCCCTGGAGACGATGCTGACCCTCGACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAG
GAGATTGCTCATATGATGATTGCGCTGCTCATGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCC
TCGCATCCCGCCCCGACATCCAAGACGAACTCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATC
AAGGAGCTCACATACGCCAACCTCTCGAAACTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAG
TCCACTCCATTCTGCGCAAGGTCAAGTCTCCCATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCT
GGCCGCTCCGGGCACAACGAGCCGCATGGACGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAG
AGCCCGTCCGAGAAATACAAGCACCTGTCCCCGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCC
ACGGCCTGGTAAGCAAGGGCGCGGCGTCGCCATACTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTC
GCGTACGTGCAATTGCAGACCATTACAGCGACGATGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGT
GGTGGGTACGGATTACAGCAGTTTGTTCAGCCGGCCGCTGTCGCCGGCAGTAGTAAAGTGGGAGAGGAGGGAGGAGAA
GGAGGAGAAGAACTGAAGTGGAAGACTTGGTGTGGGTATGCAGAACCATAGGTGGATCTTATGCTAGTGAT

>16T1T14
>16T1T14 (juste amorce 1, pas trim 5’)

CACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTGTCGGACT
TGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCCGATCCGC
CACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCTCCTGTCG



GGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGCAATGATT
TTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCTCTGACCACTCCTGTCTTTGGCAAGGAT
GTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAAGAGTGC
AGCATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCCGCCCTCCAGTCCTACGTGACCTTGATCGCCGCC
GAGACCCGCCAGTTTTTCGACCGTAATAATCCACACAAGAAGTTCGCATCGACGAACGGTACCATCGATCTCCCACCAGCC
CTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCTTTCGCG
GACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCACAGAACCGACGCC
GCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACGGGCGAACA
CGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAGTGGCCATG
AC

> 16T1T14 (juste amorce 3, trim tout)

CATGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTTGCATCCCGCCCCGACATCCAAGACGA
ACTCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGA
AACTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAATCCACTCCATTCTGCGCAAGGTCAAGTCT
CCCATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATG
GACGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTC
CCCGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTACGGCCTTGTAAGCAAGGGCGCGGCGTCGCCATAC
TTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGCGACGAT
GGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTGTTCACCCGGC
CGCTGTCGCCGGCAGTAGTGAAGTGGGAGAGGAGGGAGGAGAAGGAGGAAAAGAACTGAAGTGGAAGAATTGGTGTG
GGTATGCAGAACCATAGGTGGATCTTATGCTAATGAATAC

>16T3T20
>16T3T20 (juste amorce 1, trim tout)

ATTGACATCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTT
GTCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTC
CGATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTC
TCCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGG
CAATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGG
CAAGGGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCA
AAAGTGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGA
TCGCCGCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCC
CACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAG

>16T3T20 (juste amorce 3, trim tout)

TTGCGCTGCTCATGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACAT
CCAAGACGAACTCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCA
ACCTCTCGAAACTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAG
GTCAAGTCTCCCATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACG
AGCCGCATGGACGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAA
GCACCTGTCCCCGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGC
GCGGCGTCGCCATACTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGAC
CATTACAGCGACGATGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCA
GTTTGTTCAGCCGGCCGCTGTCGCCGGCAGTAGTAAAGTGGGAGAGGAGGGAGGAGAAGGAGGAGAAGAACTGAAGTG
GAAGACTTGGTGTGGGTATGCAGAACCATAGGTGGATCTTATGCTAGTGAATAG



3) Séquences nucléotidiques du géne CYP51 des souches de Z. tritici de 2017
>17T3T1 rep2 (modification sequencher)

TTGACATCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTG
TCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCC
GATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCT
CCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGC
AATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGGC
AAGGGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAA
AAGTGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGAT
CGCCGCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCCC
ACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGT
CTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAA
CCGACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACG
GGCGAACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAG
TGGCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAG
CAGAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGAC
CCTCGACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTCA
TGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAAC
TCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAA
CTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCTCC
CATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGA
CGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCC
CGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGCGCGGCGTCGC
CATACTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGCG
ACGATGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTGTTCAG
CCGGCCGCTGTCGCCGGCAGTAGTAAAGTGGGAGAGGAGGGAGGAGAAGGAGGAGAAGAACTGAAGTGGAAGACTTG
GTGTGGGTATGCAGAACCATAGGTGGATCTTATGCTAGTGA

>17T3AS5 rep2

TTGACATCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTG
TCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCC
GATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCT
CCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGC
AATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGGC
AAGGGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAA
AAGTGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGAT
CGCCGCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCCC
ACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGT
CTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAA
CCGACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACG
GGCGAACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAG
TGGCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAG
CAGAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGAC
CCTCGACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTCA
TGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAAC
TCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAA
CTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCTCC
CATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGA
CGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCC
CGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGCGCGGLGTCGC
CATACTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGCG



ACGATGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTGTTCAG
CCGGCCGCTGTCGCCGGCAGTAGTAAAGTGGGAGAGGAGGGAGGAGAAAGGAGGAGAAGAACTGAAGTGGAAGACTT
GGTGTGGGTATGCAGAACCATAGGTGGATCTTATGCTAGTGAATAGCG

>17T2A5 rep2 (modification sequencher)

CAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTGTCGGACTTG
GATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCCGATCCGCCA
CTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCTCCTGTCGGG
AAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGCAATGATTTT
ATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGGCAAGGGTGT
GGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAAAAGTGCAG
CTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGATCGCCGCCG
AGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCCCACCAGCCC
TCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCTTTCGCGG
ACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAACCGACGCCG
CGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACGGGCGAACAT
GAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAGTGGCCATGA
CATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAGCAGAAGGCG
TGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGACCCTCGACTTC
TAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTCATGGCCGGCC
AGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAACTCCTCCAAGA
ACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAACTCACCCTCCT
CAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCTCCCATGCCCATC
GAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGACGAGCACTTT
CCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCCCGACGACTGC
CCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGCGCGGCGTCGCCATACTTACCC
TTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGCGACGATGGTTCG
CGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTGTTCAGCCGGCCGCTGT
CGCCGGCAGTAGTAAAGTGGGAGAGGAGGGAGGAGAAGGAAGGAGAAGAACTGAAGTGGAAGACTTGGTGTGGGTAT
GCAGAACCATAGGTGGATCTTATGCTAGTGATAG

>17T2A1 repl

TTGACATCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTG
TCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCC
GATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCT
CCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGC
AATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGGC
AAGGGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAA
AAGTGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGAT
CGCCGCCGAGACCCGCCAGTTCTTCGACTGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCCC
ACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGT
CTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAA
CCGACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACG
GGCGAACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAG
TGGCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAG
CAGAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGAC
CCTCGACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTCA
TGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAAC
TCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAA
CTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCTCC
CATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGA
CGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCC



CGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGCGCGGCGTCGC
CATACTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGCG
ACGATGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTGTTCAG
CCGGCCGCTGTCGCCGGCAGTAGTAAAGTGGGAGAGGAGGGAGGAGAAGGAGGAGAAGAACTGAAGTGGAAGACTTG
GTGTGGGTATGCAGAACCATAGGTGGATCTTATGCTAGTGAATAGCGCGAGTGTCAA

>17T1A11 repd

TACACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTGTCGGA
CTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCCGATCC
GCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCTCCTGT
CGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGCAATG
ATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGGCAAG
GGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAAAAG
TGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGATCGCC
GCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCCCACCA
GCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCTTTC
GCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAACCGAC
GCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACGGGCGA
ACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAGTGGCC
ATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAGCAGAA
GGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGACCCTCG
ACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTCATGGCC
GGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAACTCCTCC
AAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAACTCACC
CTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCTCCCATGC
CCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGACGAGC
ACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCCCGACG
ACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGCGCGGCGTCGCCATACT
TACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGCGACGATG
GTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTGTTCAGCCGGCC
GCTGTCGCCGGCAGTAGTAAAGTGGGAGAGGAGGGAGGAGAAGGAGGAGAAGAACTGAAGTGGAAGACTTGGTGTGG
GTATGCAGAACCATAGGTGGATCTTATGCTAGTGAATAGCGC

>17TEA4 rep3 (modification sequencher)

TTTCTCCCGGACATTGACATCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGC
CTCTGGAAACTTGTCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCG
TGGCAAGTCGTCCGATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATA
CAAGTTCTTCTTCTCCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTT
GGGCACCAAGGGCAATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACC
ACTCCTGTCTTTGGCAAGGGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGA
GAACATACGGGCAAAAGTGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCC
TACGTGACCTTGATCGCCGCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGC
ACGATCGATCTCCCACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAG
GGCTTCGACTCGTCTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGC
CCCTTCCACAGAACCGACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGA
GAGTCCAAAACGGGCGAACACGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCA
GTTGGCCTGTTAGTGGCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTA
GTAAAGTCACAAGCAGAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGG
ARACGATGCTGACCCTCGACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGAT
GATTGCGCTGCTCATGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTTGCATCCCGCCCCGAC
ATCCAAGACGAACTCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGC
CAACCTCTCGAAACTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGGTCCAGTCCACTCCATTCTGCGCA



AGGTCAAGTCTCCCATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAA
CGAGCCGCATGGACGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATAC
AAGCACCTGTCCCCGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTACGGCCTTGTAAGCAAGGGCGCGG
CGTCGCCATACTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTA
CATCGACGATGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTG
TTCACCCGGCCGCTGTCGCCGGCAGTAGTGAAGTGGGAGAGGAGGGAGGAGAAGGAGGAAAAGAACTGAAGTGGAAG
AATTGGTGTGGGTATGCAGAACCATAAGTGGATCTTATGCTAATGAATAGCGCGAGTGTCAACCA

>17T2T6 rep3

TCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTGTCGGAC
TTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCCGATCCG
CCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCTCCTGTC
GGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGCAATGA
TTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGGCAAGG
GTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAAAAGT
GCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGATCGCC
GCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCCCACCA
GCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCTTTC
GCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAACCGAC
GCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACGGGCGA
ACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAGTGGCC
ATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAGCAGAA
GGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGACCCTCG
ACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTCATGGCC
GGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAACTCCTCC
AAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAACTCACC
CTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCTCCCATGC
CCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGACGAGC
ACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCCCGACG
ACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGCGCGGCGTCGCCATACT
TACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGCGACGATG
GTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTGTTCACCCGGCC
GCTGTCGCCGGCAGTAGTGAAGTGGGAGAGGAGGGAAGAAAAAGGAGGAAAAGAACTGAAGTGGAAGAATTGGTGTG
GGTATGCAGAACCATAGGTGGATCTTATGCTAATGAATAC

>17T2T5 rep2 (modification sequencher)

CACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTGTCGGACT
TGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCCGATCCGC
CACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCTCCTGTCG
GGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGCAATGATT
TTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGGCAAGGGT
GTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAAAAGTGC
AGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGATCGCCGC
CGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCCCACCAGC
CCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCTTTCGC
GGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAACCGACGC
CGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACGGGCGAAC
ATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAGTGGCCAT
GACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAGCAGAAGG
CGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGACCCTCGACT
TCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTCATGGCCGG
CCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAACTCCTCCAA



GAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAACTCACCCT
CCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCTCCCATGCCC
ATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGACGAGCA

CTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCCCGACGA
CTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGCGCGGCGTCGCCATACTT
ACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGCGACGATGG
TTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTGTTCAGCCGGCCG

CTGTCGCCGGCAGTAGTAAAGTGGGAGAGGAGGGAGGAGAAGGAGGAGAAGAACTGAAGTGGAAGACTTGGTGTGGG
TATGCAGAACCATAGGTGGATCTTATGCTAGTGAATA

>17T1T6 repl (pas trim 5’ de ’'amorce 1 et de nucléotide 1 a 366 c’est la référence car impossible a lire)

ATGGGTCTCCTCCAGGAAGTCCTCGCGCAGTTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTGTCGGACTTGG
ATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTTGTCCGATCCGCCAC
TCGTATTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCTCCTGTCGGGA
AAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGCAATGATTTTA
TTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGGCAAGGGTGTG
GCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAAAAGTGCAGC
TATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGATCGCCGCCGA
GACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCCCACCAGCCCT
CGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCTTTCGCGG
ACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAACCGACGCCG
CGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACGGGCGAACAT
GAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAGTGGCCATGA
CATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAGCAGAAGGCG
TGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGACCCTCGACTTC
TAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTCATGGCCGGCC
AGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAACTCCTCCAAGA
ACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAACTCACCCTCCT
CAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCTCCCATGCCCATC
GAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGACGAGCACTTT
CCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCCCGACGACTGC
CCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGCGCGGCGTCGCCATACTTACCC
TTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGCGACGATGGTTCG
CGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTGTTCACCCGGCCGCTGTC
GCCGGCAGTAGTGAAGTGGGAGAGGAGGGAAGGAAAAAGGAAGGAAAAGAACTGAAGTGGAAGAATTGGTGTGGGTA
TGCAGAACCATAGGTGGATCTTATGCTAATGATA

>17T3A6 rep3
>17T3A6 rep3 (juste amorcel, trim tout)

ATCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTGTCGGA
CTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCCGATCC
GCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCTCCTGT
CGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGCAATG
ATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGGCAAG
GGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAAAAG
TGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGATCGCC
GCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCCCACCA
GCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCTTTC
GCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCACAGAACCGAC
GCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACGGGCGA
ACACGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAGTGGCC
ATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCC



>17T3A6 rep3 (juste amorce 2, trim tout + modification sequencher)

CTCCCACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGAC
TCGTCTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCACA
GAACCGACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAA
ACGGGCGAACACGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGT
TAGTGGCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCAC
AAGCAGAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCT
GACCCTCGACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGC
TCATGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTTGCATCCCGCCCCGACATCCAAGACGA
ACTCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGA
AACTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGGTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTC
TCCCATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCAT
GGACGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCG

>17T2T3 rep3

>17T2T3 rep3 (juste amorce 1, pas trim 5’ + modification sequencher)
TCGCAACTCCTCTGTGCCATTTCTCCCGGACATTGACATCCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGC
GCAATTCGGCCAGACCAGCCTCTGGAAACTTGTCGGACTTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTC
CTCTCACAACTTCTCTTCCGTGGCAAGTCGTCCGATCCGCCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCA
CCTACGGCATCGACCCATACAAGTTCTTCTTCTCCTGTCGGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAA
GAAGACGACGGTGTGCTTGGGCACCAAGGGCAATGATTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAG
ATATACAGCCCGCTGACCACTCCTGTCTTTGGCAAGGGTGTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAG
AAGGTACGGAGAATTGAGAACATACGGGCAAAAGTGCAGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCAC
AACCTCTGCCCTCCAGTCCTACGTGACCTTGATCGCCGCCGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAA
GTTCGCATCGACCAGCGGCACGATCGATCTCCCACCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCA
AGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCTTTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAA
CTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAACCGACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTC
GATCATTCAGAAGAGACGAGAGTCCAAAACGGGCGAACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTC
CAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAGTGGCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATC
CACAACTTGATGCAGTTAGTAAAGTCACAAGCAGAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCG
GCCCAAGTTCCTCCCTGG

>17T2T3 rep3 (juste amorce 2, trim tout)

CCAGCCCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCT
TTCGCGGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAACC
GACGCCGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACGGG
CGAACATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAGTG
GCCATGACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAGCA
GAAGGCGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGACCC
TCGACTTCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTCATG
GCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAACTCC
TCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAACTC
ACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCTCCCA
TGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGACG
AGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCCCG
ACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGCGCGGCGTCGCCAT
ACTTACC



>17T2A17 repd
>17T2A17 rep4 (juste amorce 1, trim tout)

CACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTGTCGGACT
TGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCCGATCCGC
CACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCTCCTGTCG
GGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGCAATGATT
TTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCTCTGACCACTCCTGTCTTTGGCAAGGAT
GTGTGTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAAGAGTGC
AGCATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCCGCCCTCCAGTCCTACGTGACCTTGATCGCCGCC
GAGACCCGCCAGTTTTTCGACCGTAATAATCCACACAAGAAGTTCGCATCGACGAACGGTACCATCGATCTCCCACCAGCC
CTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCTTTCGCG
GACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCACAGAACCGACGCC
GCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACGGGCGAACA
CGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAG

>17T2A17 rep4 (juste amorce 3, trim tout)

TGATTGCGCTGCTCATGGCCGGCCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTTGCATCCCGCCCCGA
CATCCAAGACGAACTCCTCCAAGAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACG
CCAACCTCTCGAAACTCACCCTCCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGGTCCAGTCCACTCCATTCTGCGC
AAGGTCAAGTCTCCCATGCCCATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACA
ACGAGCCGCATGGACGAGCACTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATA
CAAGCACCTGTCCCCGACGACTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTACGGCCTTGTAAGCAAGGGCGCG
GCGTCGCCATACTTACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATT
ACAGCGACGATGGTTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTT
GTTCACCCGGCCGCTGTCGCCGGCAGTAGTGAAGTGGGAGAGGAGGGAGGAGAAGGAGGAAAAGAACTGAAGTGGAA
GAATTGGTGTGGGTATGCAGAACCATAGGTGGATCTTATGCTAATGAATA

>17T2A3 repd

CACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTGTCGGACT
TGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCCGATCCGC
CACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCTCCTGTCG
GGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGCAATGATT
TTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCGCTGACCACTCCTGTCTTTGGCAAGGGT
GTGGCTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAAAAGTGC
AGCTATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCTGCCCTCCAGTCCTACGTGACCTTGATCGCCGC
CGAGACCCGCCAGTTCTTCGACCGCAACAACCCTCATAAGAAGTTCGCATCGACCAGCGGCACGATCGATCTCCCACCAGC
CCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCTTTCGC
GGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCCCAGAACCGACGC
CGCGATTATGCGCAGAAGAAGATGTCCGAGACATACATGTCGATCATTCAGAAGAGACGAGAGTCCAAAACGGGCGAAC
ATGAGGAAGACAGTAAGTGAAGTCAGGCACAGGAGGCGTCCAGCTCTCGGAGTCTTGCAGTTGGCCTGTTAGTGGCCAT
GACATCGCCGAGCATTTGCTAACGTCTTGTACCATCAGTGATCCACAACTTGATGCAGTTAGTAAAGTCACAAGCAGAAGG
CGTGCAGATACAGTGTTGCCACGCGTGTCCCACGGCCATGCGGCCCAAGTTCCTCCCTGGAGACGATGCTGACCCTCGACT
TCTAGGTGCAAATACAAGGACGGCAATGCCATTCCCGACAAGGAGATTGCTCATATGATGATTGCGCTGCTCATGGCCGG
CCAGCACTCTTCATCTGCGACCGAGTCCTGGATCACTCTCCGCCTCGCATCCCGCCCCGACATCCAAGACGAACTCCTCCAA
GAACAAAAGGATATGCTCGGTGTGAACGCCGACGGCAGTATCAAGGAGCTCACATACGCCAACCTCTCGAAACTCACCCT
CCTCAATCAAGTCGTCAAAGAAACCCTTCGTATTCACGCTCCAGTCCACTCCATTCTGCGCAAGGTCAAGTCTCCCATGCCC
ATCGAAGGTACGGCATACGTCATTCCAACCACCCACACTCTTCTGGCCGCTCCGGGCACAACGAGCCGCATGGACGAGCA
CTTTCCCGACTGCCTCCATTGGGAGCCGCATCGATGGGACGAGAGCCCGTCCGAGAAATACAAGCACCTGTCCCCGACGA
CTGCCCTAGGAAGCATCGCCGAGGAGAAAGAAGACTATGGCCACGGCCTGGTAAGCAAGGGCGCGGCGTCGCCATACTT
ACCCTTTGGTGCGGGACGACACAGATGTATCGGCGAGCAATTCGCGTACGTGCAATTGCAGACCATTACAGCGACGATGG



TTCGCGATTTCAAGTTTTACAATGTGGATGGCAGCGACAACGTGGTGGGTACGGATTACAGCAGTTTGTTCAGCCGGCCG
CTGTCGCCGGCAGTAGTAAAGTGGGAGAGGAGGGAGGAGAA

>17TEA3 rep1 (juste amorce 1 car amorce 2 et amorce 3 pas séquencées, dans ugene pas mal de différences
dans nucléotides pourtant tout est nickel dans sequencher !)

TCACAATGGGTCTCCTCCAGGAAGTCCTCGCGCAATTCGACGCGCAATTCGGCCAGACCAGCCTCTGGAAACTTGTCGGAC
TTGGATTCCTCGCCTTCAGCACGCTCGCCATCCTCCTCAATGTCCTCTCACAACTTCTCTTCCGTGGCAAGTCGTCCGATCCG
CCACTCGTGTTCCACTGGGTGCCCTTCATCGGAAGCACCATCACCTACGGCATCGACCCATACAAGTTCTTCTTCTCCTGTC
GGGAAAAGTATGGAGATGTCTTTACATTCATCCTGCTGGGAAAGAAGACGACGGTGTGCTTGGGCACCAAGGGCAATGA
TTTTATTTTGAATGGAAAACTGAAGGACGTCAACGCGGAGGAGATATACAGCCCTCTGACCACTCCTGTCTTTGGCAAGGA
TGTGTGTTATGATTGTCCCAATTCGAAGCTCATGGAGCAGAAGAAGGTACGGAGAATTGAGAACATACGGGCAAGAGTG
CAGCATATTGACTTGTCACTTAGTTCGTCAAGTACGGCCTCACAACCTCCGCCCTCCAGTCCTACGTGACCTTGATCGCCGC
CGAGACCCGCCAGTTTTTCGACCGTAATAATCCACACAAGAAGTTCGCATCGACGAACGGTACCATCGATCTCCCACCAGC
CCTCGCCGAACTTACGATCTATACTGCCAGCCGATCATTGCAAGGAAAGGAAGTCCGCGAGGGCTTCGACTCGTCTTTCGC
GGACCTCTACCACTACCTCGATATGGGATTCACACCGATCAACTTTATGCTTCCGTGGGCGCCCCTTCCACAGAACCGACGC
CGCG



