Avaliacao fenotipica de uma populacao de C.
canephora Conilon cultivada em altitude
elevada, visando um programa de Selecao
Genomica Ampla (SGA) em cafeeiro.
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Esquema de trabalho/ Programa SGA

Selecao de individuos(1300 )
Material Vegetal Extracdo de DNA

Avaliacoes fisiologicas('Wam)

Avaliacoes de campo(Producao, Vigor, SP, etc...)
Avaliacdes fenotipicas Avaliagdes de Laboratorio (Parametros
morfoldgicos e bioquimicos dos frutos)

Mapeamento de sequencias ( Grupos de
diversidade, parentais)

Mineracao de SNPs

Genotipagem

Genotipagem

Anadlises Estatisticas

Estudos de Associacgao
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Populagdo de Coffea canephora

Populacao de 3500 individuos (Marco de 2008)
Pool de sementes do campo experimental do
INCAPER, contendo 48 parentais

Introducao de hibridos do CIRAD

(Clone 61/126 (Guinean x SG1+SG2) x A03 (SG1))
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Parentais INCAPER
Populacao EMBRAPA
Grupo SG1

Grupo SG2

Grupo Guineano

Diversidade Genética
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MATERIAL VEGETAL

[48 genitoreslNCAPER]‘ 3500 individuos ] [ Avaliacdo ]

Selecédo de 1300
[ Fenotipagem ] - indivi

« SECA (Potencial hidrico de antemanha-¥am)
* Producéo (2012/2013)
* Qualidade Fisica
Classificacao quanto aos defeitos e
impurezas
* Peneira
* Peso de 100 graos
» Medida e forma 0S frutos

-
y

\

[ Genotipagem

S




Avahagoes fenotlplcas

* Producao (2011/12; 2012/13)
* Vigor, Seca de Ponteiros, Ferrugem
* Morfologia de frutos
* (Tamanho e formato dos frutos/graos;
Peneira)
e Potencial hidrico de antemanha (Wam)
e Bioquimica (NIRs)
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: Avallagoes fenot:p/cas
Producao (Safras 2011/12; 2012/13).
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Total: 1292 ind.
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Numero de individuos

0,1-3,07

3,08-6,05
6,06-9,03
9,04-12,02
12,03-15
15,01-17,98
17,98-20,96




Medi
Planta edidas El E2 E3 E4 E5 [ Média Foto
(cm)

Area 3,1942 | 3,0670 | 3,1608 | 2,0485 | 2,882 | 2,8717

Perimetro |10,2846|10,0100| 10,0965| 8,3837 | 9,6723 | 9,6894
L1P15

Menor

o 0,8476 | 0,8548 | 0,8979 | 0,6393 | 0,8476 | 0,8174

™

ei:g" 1,1996 | 1,1421 | 1,1206 | 1,0200 | 1,0846 | 1,134

Area 2,7595 | 3,0202 | 2,9748 | 2,2486 | 2,4950 | 2,7014

Perimetro | 9,5112 | 9,8257 | 9,7624 | 8,5690 | 9,0959 | 9,3528
L1P49

Menor

o 0,8045 | 0,9194 | 0,8907 | 0,7327 | 0,7470 | 0,8189

Maior

o 1,0018 | 1,0487 | 1,0631 | 0,9769 | 1,0631 | 1,0487

Area 2,7543 | 2,7689 | 3,3083 | 2,4859 | 2,9070 | 2,8449

Perimetro | 9,4084 | 9,4497 | 10,3036 8,9968 | 9,6568 | 9,5631
L1P65

Menor

o 0,8476 | 0,8404 | 0,9338 | 0,7758 | 0,8763 | 0,8548

Maior

o 1,0344 | 1,0487 | 1,1277 | 1,0200 | 1,0559 | 1,0573

Area 3,5965 | 37512 | 3,4234 | 3,1398 | 3,5732 | 3,4968

Perimetro | 10,8373| 11,0463| 10,5376| 10,0058 10,7474 10,6349
28 I

e;g"r 0,9266 | 0,9553 | 0,9194 | 0,9338 | 0,0482 | 0,9367

Maior

e 1,2355 | 1,2499 | 1,1852 | 1,0703 | 1,1996 | 1,1881

Area 2,5131 | 2,3896 | 2,6324 | 2,6324 | 2,7232 | 2,5781

Perimetro | 8,9727 | 8,7076 | 9,1905 | 9,1905 | 9,3274 | 9,077
Laps1

ei)e(g” 0,8189 | 0,8404 | 0,8332 | 0,8332 | 0,8620 | 0,8375

Zﬂi:'oor 0,9769 | 0,9051 | 1,0056 | 1,0056 | 1,0056 | 0,9798

Avaliacées fenotipicas

Morfologia de frutos
Total: 1292 ind.
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Avaliagées fenotipicas

Peneira. Total: 1292 ind.

Linha | Planta .P.es.o Peneiras (gramas) Peso Eje
inicial 19 13 18 12 17 11 16 10 15 9 14 13 8 12 Final | 100 grdos

1 15 98,978 | 0,427 | 5,12 | 10,888 | 13,455 | 31,255 | 7,1 | 23,169 | 3,445 | 2,987 | 0,692 | 0,222 | 0,093 | 0,047 0 0 18,964

2 10 98,977 | 1,208 | 2,951 | 2,368 | 22,948 | 15,352 | 14,382 | 22,983 | 6,684 | 8,271 0,8 0,971 | 0,077 0 0 0 13,85

5 60 98,97 | 8,304 | 23,666 | 21,004 | 14,626 | 22,828 | 2,18 | 4,112 | 1,406 | 0,384 | 0,101 | 0,196 0 0 0 0 19,642

8 42 100 0,371 | 3,461 | 0,957 | 12,412 | 12,929 | 11,323 | 25,453 | 10,941 | 11,446 | 6,584 | 2,101 | 1,501 | 1,52 | 0,167 0 17,045
12 68 99,679 | 0,828 | 3,253 | 0,836 | 11,368 | 15,698 | 13,821 | 30,097 | 9,441 | 10,897 | 1,642 | 1,276 | 0,286 | 0,069 0 0 16,042
18 100 97,61 | 0,181 0 0,148 | 10,38 | 14,125 | 10,359 | 27,088 | 7,622 | 18,036 | 3,024 | 2,482 | 0,967 | 0,222 | 0,128 | 0,027 14,301
21 36 98,836 | 3,963 | 557 | 22,041 | 17,924 | 25,757 | 5,953 | 11,88 | 1,769 | 2,643 | 0,962 | 0,353 | 0,076 0 0 0,111 16,218
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Avaliacdes fenotipicas

Yam.

250 ~

Total: 404 ind.
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Ferramentas
Genomicas
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Genomica Funcional
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http://www.coffeegenome.org/
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offee Genomlcs (C. Canephora)

Patrick Wincker, Benoit Bertrand, Xavier
Argout, Alexander de Kochko,

Philippe Lashermes
Ray Ming, Victor A. Albert, Steve Rounsley,
Chifumi Nagai

Alan C. Andrade

Giorgio Graziosi, Giovanni Giuliano
Robert Henry

David Sankoff

Jayarama Artigo submetido !
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Seq. Length

211,557,763

39,058,466
55,779,056
32,748,578
28,836,138
29,815,822
38,175,694
30,521,834
32,321,752
22,854,367
28,279,280
34,345,602
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Re-sequenciamento

* Paired end

Libraries
* 500 pb < fragment < 900pb 700pb
« Kit TruSeq DNA Sample Prep da illumina®
* Quantificada por PCR gquantitativo em tempo real (QPCR)
« Adaptadores
‘Read 1

AGATCGGAAGAGCACACGTCTGAACTCCAGTCACNNNNNNATCTCGTATGCCGTCTTCTGCTTG

 Read 2

AGATCGGAAGAGCGTCGTGTAGGGAAAGAGTGTAGATCTCGGTGGTCGCCGTATCAT
* HISeq2000
« Sequencing Kit SBS version 3.
 Fastg generated with Casava 1.8.2.
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Re- sequenuamento

Conilons [ Bulk de individuos ]

Pool Grupo N2 de ind.
C1 Conilon 5
Cc2 Conilon 1
C3 Conilon 5
c4 Conilon 4
C5 Conilon 4
cé6 Conilon 5
c7 Conilon 6
C8 Conilon 2
c9 Conilon 3
c10 Conilon 4
C11 Conilon 2
C12 Conilon 3
C13 Conilon 2
Ci14 Conilon 2
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Re-sequenciamento

DiverSidade Pool Sub-Grupos  Grupos N2 ind.
D1 Luki SG1 10
D2 Niaouli SG1 9
D3 Nana C 10
D4 Libengue B 9
D5 INEAC SG2 4
D6 Erect SG2 2
D7 Nganda SG2 2
D8 wild SG2 3
D9 Pelezi G 1
D10 Mouniandougou G 1
Table 1 Characteristics and origins of the C. canephora diversity groups
Name Origin Diversity group Size Type
Nana Central African Republic C g2 Spontaneous
Pélgzi lvory Coast GP 35 Spontaneous
Guinean vory Coast — Guinea G 128 Cultivated & spontaneous
5G1 Bulk Atlantic Coast (Gabon — Congo — Democratic Republic of Congo) 5G1 16 Cultivated & spontaneous
5G2 Bulk Congo basin SG2 85 Cultivated

Fonte: Cubry et al, 2013
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Sequencias geradas
Conilon 704.388.334

Grupos de Diversidade 591.003.832

SEQUENCIAS MAPEADAS POR CROMOSSOMO NOS GRUPOS DE CONILON
GRUPO C1l C2 C3 C4 C5 C6 C7 C8 C9 C10 C1l1 C12

DO: Chr0 | 22.847.673 23.266.498 26.251.519 22.920.224  26.500.581 27.815.681 17.130.483 19.537.273 22.522.141 17.383.775 17.976.528 24.389.429
a Chr1 | 2747574 2.606.043 2.860.528  2.566.752  3.011.794 3.260.396 1.981.073 2.222.365 2.661.276 1.932.017 2.027.509 2.932.716
2 Chr2 | 3.745.735 3.461.916 3.694.033  3.362.678  3.978.005 4.306.896 2.622.638 2.981.014 3.600.217 2.572.280 2.672.530  3.958.483
9( g Chr3 | 2.175.734 2027575 2213335 2.030.661 = 2.354.675 2.526.614 1575480 1.815.314 2.133.057 1.570.070 1.608.337  2.306.835
WS  Chr4 | 1.980.196 1.878.082 2.023.810  1.828.973  2.166.485 2.310.580 1.423.346 1.602.356 1.945.111 1.406.433 1.448.269 2.111.932
<§< A chrs | 2195347 2.047.966 2.268.753  2.019.978 = 2.363.754 2.557.089 1.560.357 1.759.123 2.096.641 1523.240 1593.879  2.304.424
0 g Chr6 | 2.584.643 2522983 2.728.238  2.452.092  2.891.910 3.097.469 1.897.330 2.146.752 2.586.767 1.870.663  1.949.751  2.813.507
g O  Chr7 (2442490 2976066 3546.638 2995165 3333671 3463330 2325487 2758670 2726545 2370544 2208992  3.008.706
Z O Chrg [ 2261443 2186163 2402402 2162838 2522483 2802880 1675104 1884538 2228929 1610152 1682928 2536.347
= Chr9 | 1552561 1.495.944 1.609.198  1.461.082  1.723.491 1.798.908 1.113.532 1.280.404 1.533.941 1.132.404 1.164.787 1.640.864
o Chr10| 1.915.275 1.851.555 1.990.848  1.831.830  2.122.887 2.305.051 1.396.694 1.604.950 1.915.852 1.384.972 1.441.490 2.117.205
& Chr 11| 2565.490 2.386.719 2.607.106  2.376.587  2.763.460  3.008.855 1.834.382 2.060.489  2.461.882  1.800.893  1.833.626  2.751.430
S,\E/&,J:E&gs 49.014.161 48.707.510 54.196.408 48.008.860 55.733.196 59.253.749 36.535.906 41.653.248 48.412.359 36.557.443 37.608.626 52.871.878
SEQUENCIAS

NAO MAPEADAS | 2921469 4144078 5520146  4.119.966  4.899.734 4275957 4013444 5915864 5017.223 4249.809 4.577.874 5810456

TOTAL DE
SEQUENCIAS 51.935.630 52.851.588 59.725.554 52.128.826  60.632.930 63.529.706 40.549.350 47.569.112 53.429.582 40.807.252 42.186.500 58.682.334
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Sequencias geradas

Conilon 704.388.334
Grupos de Diversidade 591.003.832
SEQUENCIAS MAPEADAS POR CROMOSSOMO NOS GRUPOS DE DIVERSIDADE
GRUPO D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

% Chr0 | 27.695.876 27.101.635 16.271.875 23.141.784 23.074.050 28.571.894 26.753.857 29.538.728 18.418.614 18.892.558
o Chr1 3.431.114 3.232.529 2.017.466 2.950.498 2.763.441 3.547.441 3.299.137 3.766.199 2.173.713 2.341.398
2 Chr 2 4.603.996 4.309.656 2.676.556 4.054.325 3.743.728 4.791.640 4.540.919 5.078.303 2.970.096 3.265.888
9‘: (23 Chr 3 2.674.003 2.527.164 1.623.370 2.377.438 2.176.914 2.774.354 2.607.283 2.966.314 1.716.333 1.836.306
E ®) Chr 4 2.481.739 2.322.979 1.493.817 2.170.156 2.023.848 2.539.815 2.432.384 2.746.025 1.598.272 1.717.224
<§f % Chr 5 2.671.215 2.526.554 1.596.948 2.342.968 2.176.214 2.803.213 2.639.585 3.018.461 1.735.114 1.848.829
0 g Chr 6 3.258.288 3.078.079 1.901.349 2.804.512 2.569.606 3.271.167 3.106.704 3.502.127 2.088.515 2.262.538
g 8 Chr7 3.746.639 3.312.451 1.836.496 2.518.417 2.547.593 3.260.074 2.888.482 3.354.396 1.874.394 2.171.182
(E (@) Chr 8 2.838.105 2.760.295 1.608.770 2.471.645 2.267.623 2.922.573 2.775.392 3.076.853 1.835.139 1.968.567
D Chr 9 1.949.437 1.807.508 1.170.531 1.713.601 1.600.820 1.999.471 1.924.634 2.169.494 1.294.014 1.368.028
8 Chr 10| 2.437.177 2.313.103 1.390.730 2.084.703 1.906.496 2.426.099 2.304.655 2.616.276 1.543.520 1.688.319
&2 Chr 11| 3.081.853 2.980.733 1.865.377 2.667.971 2.523.213 3.233.074 3.090.200 3.405.446 2.011.636 2.137.961
S;iggﬁg /lgs 60.869.442 58.272.686 35.453.285 51.298.018 49.373.546 62.140.815 58.363.232 65.238.622 39.259.360 41.498.798
SEQUENCIAS

NAO MAPEADAS 3.988.502 11.152.922 8.002.597 4918.534 10.100.290 5.181.175 3.473.498 5.587.170 11.452.480 5.378.860

TOTAL DE

SE QUEN CIAS 64.857.944 69.425.608 43.455.882 56.216.552 59.473.836 67.321.990 61.836.730 70.825.792 50.711.840 46.877.658
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Bioinformatica

Sequenciamento Producao de sequencias

Mapeamento das sequencias no
Mapeamento genoma de referéncia

Realinhamento local; recalibracao de
Refinamento qualidade (estimativa de PHRED scores)

Parametros de cobertura (> 30%);
qgualidade; bias na fase de leitura.

Mineracao de SNPs

DePristo MA, et al. A framework for variation discovery and genotyping using next-generation DNA sequencing data. Nat Genet. 2011
May;43(5):491-8.

Nielsen R, Paul JS, Albrechtsen A, Song YS. Genotype and SNP calling from next-generation sequencing data. Nat Rev Genet. 2011
Jun;12(6):443-51.
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Realinhamento Local

B
w - IV 5
E o Log C
8 ¢ s ek 82 ~e2 P f
m R & w W0 O~ L ] o
82 <8 < SEEeS SECS H =
B2 S535 SoEds =0 f wEmEbe a
© = [ = 0 0
3 UM,ﬁnr.D.O._I.?_ = b e = = ® Mmoo oo ®
oo a0l - =L B
& - VD=0 0N ~ o [=} c 5 N 0 o WM - o
_.r.oo..m|r"....U.&..U. f.17.0 NN s M 0 @ ooy
_mJ AI' % & % w W & = [=] u. m N 4l < w m - 8: 0: 61 4... »C: 21
riéqagndo0 QesES r-s fowoeo W
S o020 pgB0 0 OcEfSm ac E [T R T - o
0 o3 e M = M @ @ @ M '= M L ™ @ =
= o Cc c 2o o S o £ © oo £ 5
J R - 1 - oot c== 2 cC== "
hidmBpoligg®g O0<= o Yt 40U E = 8
w. = n | | |} I LLI LU LN N 0 _NEEE_"H|[ETg| ~
8 -—————-7- —- —--— ;-—; ————— -—— : — - _ — _—_—— _—__
<11 15 :Ess E{aas_c_n_a____
111k i 5=_==£=a I :_}_5__1
Iz m =E£_= _i:E?E=_=:§
NIE g _EE= =E._:EE_===:5
| __ 1 E__ 11 = i ___ ___._. __ _
Al IE 2 i __ _ __= TaL| __= "1
= = g = -
3 s
11 i __ | _ __
il T A ; T = _
I I ™
|l [l= 2 __2= ™ I 1 __E___
LT gty _,:__. ﬁ_ Al
=1 JIgE _. - ..__ h i = | i (0E
1| & mmm_=; F __=_ " _ __:_=_(m
. = - a1y } =_ L e A
i [ g g3 _ il %
m | a2 LIt = il 2
0 :_ I __ sl
£ L 2 2 i L ___ K 2
| [ WW___ _=_ i_= ___ 'y
-
: 5 b [ i, g
sl : :____ i :_ I The (LA
£ . I ;__ allnh __ iR,
2B = g _=_=E __ W,
K = i _ __ % | ____ __ = ! 7__ WL
“Ell | ______ _ []] _ ,_ _ i ___ / _ i £}
1 i | | 5
2 E _ __= " _ I __ i __ ___ __ =_ i _ :
3 E =H 5 ::.===_ gt 0
. 5 ' _is___ _=:: _=:_::m
gl I _= [ 1 B
SNIRE 71: In _ i1 E__::::_ m
=] | { T i 1T _._ Nimgrt ™
21 E
. E
5[ mmm 2
o2 8 5
. L E -
= = i |5

iL

A
=

BRAZILIAN GOVERNMENT

-
£s
- h
o023
a0n
£33
c39
Mmd
..lr..n
5"
<




»

ldenti
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Statistics

(@) Gexat FRC ) Trnsete @ Acd Amotation | 7 Alon Editng B Amotate &reict | [ Save Length: 1
M 500 [l 1,500 3000 350 4000 JE0 a0 580 6000 6400 ] ) 0 [ 5
I ‘ ‘ S — ~ Sequences: 323

] 4.4|40 4.4‘60 4,4[60 4.4‘70 4.4]&0 4,4190 4‘5PD 45||T 4‘5.20 4.5‘30 4.5I40 4.!:50 4,.’)[60 4‘5|7D 4‘5.80 4‘5.90 4602 4,ﬂl\ﬂ 4‘6‘10 4,Q30 4.q40 4.q5ﬂ 4‘6|( |dentlFal Sltes 0 (00%)

%&ﬂ.ﬂm Pairwise % Identity. 72.7%
4 a
il ] . Confidence Mean: 33.9
‘ e 1 R f hﬁ NCED TTT 1§ T AL G T TTTCTTICACTTECACE LTATETC R ALCARAALTAG G ERT 00 LTT CUEAAG TELTTC 6 LALTG ATAA E T ECATC CABAUTATATG CAALTTTG ATCE EACETC CALTOATC ELTETA Expeded ErrorS: 0'62
CRefchrh- PELTUTGCTAAATCTUC LTCCTATITG AL GTALTACAT CAALTAARACTT 6C AAACALAG ¢ TEALANC ! b GRTT ! i Y G ECA {1 GATOE 1
| HCED-SIP Atleast Q20: 95.7%
| v Anot-Ghrowse.gff3 (6SCOCT00021488001~ 8-cis-gpoxycarcteqdid dioxygenase NCED1, chioroplastic~ NCED1~ complete . A At |east 030 758%
D2, 22NH A I @ TATIGAALTCITE MGG (AR UTECACTIAT ;

e 03 TR ROGAT s o | AtleastQ40: 31.1%
D FID 4 2INI-HZTIOVN.. (Al AL 76476 T
sainam ; E
0% AD7 NLHZTOOW ' - 2329
Fis : .
6 REVD 2N - -
i : R T
T l;%% ﬂ%ﬁ%& : Minimum: - Maximum: -
e e 35 |:ﬂ§33¥ 1 Forward: 113 Reverse: 209
B REV{ 6. NEHZTOOV 1 Ref-Seq: 100%
Lo FUD47 2ONIHZTAOV i
B 014 LT -
0 00 T3NFHYLSS. g .
E::mg% g LH;'T?EV 1 o Ungapped lengths of 322 reads:
3 0 o i Mean: 4314  Std Dev: 137.2
D FEV 25, 20NLHZTOO Tl Minimum: 100 Maximum: 800
e 035, T4LHYNOOS, Ti A
L 760 77, 22NFHZT0V e
SR g —
e : BSEE o7 me
E:'F’“E‘g %g Hggg& 5 ! = 0 0.0%
D 035 73NFHYLSB. ! g - 271 84.4%
Lo FID 37, 20NI-HZTI0V. a
Ce FID 35, 22NLHZTO0V 1 T- 0 0.0%
L FID 38, 73-HXGUUD, ; 1
B %0 40, 22NFHZTI0V ‘ B
i, =
E::mg 7%[?"}-1%%%0 . : : GC: 271 83.9%
te 045 IINEHITOOV.. ot |- 2 0.6% (of any)

< >
|Selected base 4,602 in 840 sequences,
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Alinhamento

40 50 80 70 80 a0 IDIO 1 IID 120 I?D 140 I§D 16_0 I?O It?l:l IQID 200

Coverage

1. Ref-chr5 - NCED ATTGAAACCACTTTARTATTTG TG CCGURTACTTTTTAG GTUAGG GEALTAATTAAAATAG CAAAACAAAATTTTG TTTTTG GAGTATAAATATAAAAAAA

E 2 & G ATTGAAACCACTTTAC
FUD=- 7 DBRHHJN1:33... IEANTTEIGCITCITERNIT CIA G IR c AT T TIATG T AT AT I T AT T TEC R AARARCAT A T TG AAACCAC TTTACTATTT
REV 8. DBRHHJN1 339 C... COANTING TG CRN G PR TR AT TATG T AT A AN I TR AT G EEAANARWAT A T TG AAACC AC TTTACKHATT TG

HH GIFRERTN RN G TEETETIT G AATTEEATC T A A AT T T AT T T AN AN NGEAT A T TG AAACC AC TTTACHATT TG TG CCGC CCACC TTTTAG
FCTRRNTT GRA ¢ DRI ¢ KT TEATG T AN AR T T AN TR G A NNARAT AT TG AAACCAC TTTACKNATT TG TGCCGCCCACC TTTTAGGT
TR GRA G TR c ANT I TRATG A AT AN AN T I T AT T AN ANAGAT AT TG AAACC AC TTTACNATT TG TG CC GO CCACC TTTTAGGTCA
TR G G TR ¢ AN T TRAG T A A A A A T T N T A T T T AN RN ASAT A T TG AAACC AC TT TACMATT TG TG CC GC CCACC TTTTAGGTCA
T GRNC TRRETET C AATTTEATGC TOAATA A AT T T AT T TR AN ANRGAL AT TG AAACCAC TTTACKHATT TG TG CCGCCCACC TTTTAGGTCAGGGL
ECETITRET G TG A A A A T D A T T N D A A AN TIA A T TG AAACC AC TTTACTATT TG TG CC GCCCACC TTTTAGGTCAGGGUACTAA
BTG A A A T T T A T T A A A RCIAT A T TG AAACCAC TTTACTATT TG TG CCGC CCACC TTTTAGGTCAGGGCACTAATTARAATA
NG IR T A N AN NN ACAE A T TG AAACCAC TTTACHATT TG TGCC GO CCACC TTTTAGGTCAGGGCACTAATTAAAATAGCAAAAL
AN A T R A T T AN A NN EAE A T TG AAACCAC TTTACEATT TG TG CCGCCCACC TTTTAGGTCAGGGCACTAATTAAAATAGCARAACAAR
A R T R KA AR RN A T TG AAACCAC TT TACKATT TG TG CCGCCCACC TTTTAGGTCAGGGCACTAATTAAAATAGCAARAC AAAATTTTGT
AT AN ANASAT A T TG AAACCAC TTTACNATT TG TGCCGC CCACC TTTTAGGTCAGGGUACTAATTAAAATAGCAARACAAAATTTTGTTTT
AT TR AR RNATAN A T TG AAACCAC TTTACHATT TG TG CC GC CC ACC TTTTAGGTCAGGGCACTAATTAAAATAGCAAAACAAAATTTTG TTTT
AT TR AN ANKNAT AT TG AAACC AC TTTACHATG TG TG CC GC CMAGC TTTTAGKTCAGGGCACTAATTAAAATAGCAAAACAAAATTTTGCTTTTE
TR RRNAT A T TG AAACCAC TTTACKHATT TG TGCCGC CCACC TTTTAGGTCAGGGCACTAATTAARATAGCAARACRARATTTTIGTTTTTGGAG
R AANAREAT A T TG AAACCAC TTTACHATT TG TG CCGCCCACC TTTTAGGTCAGGGCACTAATTAAAATAGCAARAC AAAATTTTG TTTTTGGAGT
A ANNARIAE AT TG AAACCAC TTTACTATT TG TGCCGCCCACC TTTTAGGTCAGGGCACTAATTAAAATAGCAAAACAAAATTTTGTTTTTGGAGT
ITCCREANANRGAT AT TG AAACCAC TTTACHATT TG TG CCGC CC ACC TTTTAGGTCAGGGCACTAATT AAAATAGCAAAAC AAAATTTTG TTTTTGGAGT A
ERCKANNANAG AT TG AAACCAC TTTACKHATT TG TGCCGC CCACC TTTTAGGEIEAGG GCACTAATTAAAATAGCAARAC AAARTTTTG TTTT TG GAGHNAT
BCEANARNASAD AT TG AAACCAC TTTACKATT TG TGCC GO CC ACC TTTTAGGTCAGGGCACTAATTAAAATAGCAAAACAA R TTTTGTTTT TG GAG————————
EANRNAGAT AT TG AAACCAC TTTACKATT TG TGCC GCCCACC TTTTAGGTCAGGGCACTAATTAAAATAGCAARAC AAAATTTTG TTTT TG GAGTATA A
NAGIAT AT TG AAACCAC TMTACHATT TG TGCCGCCCACC TTTTAGGTCAGGGCACTAATTAAAATAGCAAAAC AA R TTTTG TTTTTGGAGTATAAA
AARATET TG AAACC AC TTTACTATT TG TGCC GC CCACC TTTTAGGTCAGGGCACTAATTAAAATAGCAAAAC AARATTTTG TTTTTGGAGTATAAATATH
RAGAT AT TG AAAMC AC TTTACKATTTG TGCC GCCC ACC TTTTAGGTCAGGGCACTAATTAAAATAGCAARAC AAAATTTTG TTTTTGGAGT ATAAATATH
ATTGAAACCACTTTACKATT TG TGCCGCCCACC TTTTAGGTCAGGGCACTAATTAAAATAGCAAAAC AAAATTTTG TTTTTGGAGTATAAATATAARAAA-
TGAAACCACTTTACTATTTGTGCC GCCCACC TTTTAGGTCAGGGCACTAATTAAAATAGCAARAC AARATTTTG TTTT TG GAGTATARATATARAAAAY
ACCACTTTACHATTTGTGCCGCCCACC TTTTAGGTCAGGGCACTAATTAAAATAGCAAAAC AAAATTTTG TTTTTGGAGTATAAATATR ARARAA
ACCACTTTACEMATTTGTGCCGC CCACC TTTTAGGTCAGGGUACTAATTARAATAGCAAAAC ARAATTTTG TTTTTGGAGTATAAATATAAAAAAS
CACTTTACMATTTGTGCC GCCCACC TTTTAGGTCAGGGCACTAATTAAAATAGCARRAC ARAAATTTTG TTTTTGGAGTATAAATATAAARAAR
ACTTTACEATTTG TGCCGC CCACC TTTTAGGTCAGGGCACTAATTAAAATAGCAAAACAAAATTTTG TTTTTGGAGTATAAATATAARAAAY
ETTTACEATTTGTGCCGC CCACC TTTTAGGTCAGGGCACTAATTAAAATAGCAAAACAARATTTTG TTTTTGGAGTATAAATATARAARAR
CTTTACEHATTTGTGCCGC CCACC TTTTAGGTCAGGGCACTAATTARAATAGCAARAC ARAATTTTG TTTTTGGAGTATAAATATAAAAAAA
GCCCACCTTTTAGGTCAGGGCACTAATTAAAATAGCAARAC AAAATTTTGTTTTTGGAGTATAAATATAAAAARR
GGTCAGGGCANTAATTAARATAGCAAAACAAAATTTTG TTTTTGGAGTATAAATATARAARAR
CAGGGCAMTAATTAAAATAGCAAAAC ARAAATTTTG TTTTTGGAGTATAAATATAARARAA
CAGGGUACTAATTARAATAGCAAAACARAATTTTGTTTTTGGAGTATAAATATAAAAAAY
AGGGCACTAATTAAAATAGCAAAACARAATTTTG TTTTTGGAGTATAAATATAAARAAA
GCACTAATTAAAATAGCAAAACAAAATTTTGTTTTTGGAGTATAAATATAARAARY
CACTAATTAAAATAGCAAAACAARATTTTGTTTTTGGAGTATAAATATR AAARAR
CTAATTARAATAGCAAAAC AAAATTTTGTTTTTGGAGTATAAATATAAAARAA
TTAAAATAGCAAAACAAAATTTTGTTTTTGGAGTATAAATATAARAAAS
TTAAAATAGCAAAACAAMATTTTGTGTT TG GAGGATAANTATARAARAY
RHHJ AATAGCAARACAAAATTTTGTTTTTGGAGTATAAATATAARAAAR
FUD=- 51  DBRHHJN1:3.. TTGTTTTTGGAGTATAAATATAAAAARR
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Estado da Arte

Selecao dos individuos (1300 )
Material Vegetal Extracdo de DNA

Avaliacoes fisiologicas (Wam)
Avaliacoes de Campo (Producdo)
Fenotipagem Avaliacdes de laboratério (Parametros
morfoldgicos e bioquimicos)

Mapeamento das sequencias ( Grupos de
diversidade, parentais)

Mineracao de SNPs

Genotipagem

Genotipagem

Anadlises Estatisticas

Estudos de Associacgao
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Re-sequenciamento
Tolerancia a Seca e Nematoides

Clone 14 Clone 22

Tolerante Controle
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Nematoides
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Fig. A-C clone 22, Meloidogyne paranaensis infection; D-E Incompatible reaction of
M. paranaensis with clone 14 showing HR (D-E) e Cell-death (F) Lima et al.2012
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Re-sequenciamento

Clones 22 e 14
Genome Sequencer FLX+

Whole genome sequencing
SID Sample Sample Type

23862 Clone 14 Genomic DNA 6 runs

23863 Clone 22 Genomic DNA 3 ru ns/libra ry
Sequencing Summary
Sample Statistics
SID Sample HQReads  HQBases AvgRead Length %Mixed %Dots
23862 Clone 14 3,963,286 1908581953 481 10.63% 2.79%
23863 Clone 22 3935507 1943181574 492 9.40%  2.47%
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Pogition: 204

Reference Coordinates

Re-sequenciamento

1. 532kb
40 550 560 570 580 590 600 610 620 630 640

) Translate P Consensus

CTGCTGCT-AC-TITTTGACTT G TATC T TG TAGTATGAMATATTCATACTAGTTAGTTAt tay L tah TAGTC GATAGCAGTAG-TT T TAAT GEGALGETT

Relative expression

BEF myb(l»6ld) --------
2ZHQRZVNL02BOURL | 1261]
2ZHORZVNLOLDMDEE | 1 574)
2ZHP39¥5G0LC39VT [ 13542)
14HQGTHEMOZFECWO | 13519]

Pozition: 1

TTLTL

ctgotgot-ac-tttttgacttgtatotyttgtagtatyasatattoatactagbtagbtagttagttaatagtogatagoagtag-trttal

cl

CTGCTGCT-AC-TTTITGACTTGTATCTCTTCTAGTATGAAR TATTCATACTAGTTAGTTA-——————- —IATAGTC GATAGCAGTAG-TTTTALTGGGAAGGTC
CTGCT G T TACGT I T TGACT TG TATCTCT TG TAGTATGAAR TATTCATACTAGTTAGTTA-———————- ATAGTCGATAGCAGTAGGTTTTAATGGGARGGTC
CTGCT G T-AG-TITITGACT TG TAT CT T TG TA G TATCAAR TAT TCATAC TAG-TAGT TAGT TAGT TAATAGTC CATAGCAGTAG-TTTTAATCCEARGGTC

1.942kb
e — ———— 040 loso 100 o lgm o loso  loso llog L0 1120 130 1140

P Translate P Consensus CATTCATTLACTTOTETGTATETRTRTGTT - - - - - tteaTTTCATToaty TAC-TTTRRETTG- A-TTTALAATAT- CALATTTGOC TARTTTCATGRAT
1414HP39ZS6026226E [ 1539) CATTCATTTACTTETOTGTATETRTETGTAT- - - - —- TTCATTTCATTCATTTAC -TTTGGRTTE- A-TTTAAAATAT-GAAATTTRECTAGTTTCATRRAT)
1414HP39ZSE02GZ26E [ 12530) CATTCATTTACTTGTGTGTGTETETGTGTET- - == TTCATTTCATTCATTTAC -TTTGGGTTG- A-TTTAARRTAT-GAAATTTGECTAGTTTCATEGAT]

14HQGTHWHOIDETER (1=366)
14HQGTHIHOLDGTEF (1=366)
ZZHP39VSGOZHVEQT (1:=437)
ZZHUREVNLOLENQCT (1=307)

LLLLTT

CATTCATTTACTTGTGTGTET TG T TG TCT T GT T TTCATTTCAT T AT CTAC GTT TG GTTCTAATTTARAATATAGARATTTCECTAGTTT CATGRAT)
CATTCATTTACTTGTGTGTET TG GT TG TCT TG T T TTCATTTCATTCATCTACGTTTGGGT TCTAATTTAAAATATAGALATTTGGCTAGTTT CATGRAT)
AT TR - m - mmm o e oo TAC-TTTGGEETT G- A-TTTAARATAT-GARATTTGGC TAGTTTCATGGAT
CATTCATTTACTTGTGTGTETETRTETCTGT
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Coffee Genomlcs (C. arabica)

Dominique Crouzilat (Nestlé), Alexandre de
I I Kochko and Romain Guyot (IRD), Pierre
Marraccini

Lukas Mueller and Susan Strickler (BTI),
Ray Ming (UIUC)

Alan C. Andrade, Luis F. P. Pereira (Embrapa)
and Douglas S. Domingues (IAPAR)

BodeslieRuleici g URTe e ==l hitp://bti.cornell.edu/decoding-the-genes-in-
Working towards a better coffee your-beans-working-towards-a-better-coffee/
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Existe potencial para cultivo de C. canephora em
altitudes elevadas.

Plantas perenes como o café serao as mais
beneficiadas com programas de selecao gendmica
(Custo de testes de campo/selecao precoce!)

A plataforma de genotipagem beneficiara outros
programas de C. canephora (DNA Chip).

Os dados obtidos, ja nos permite desenvolver
metodos moleculares eficientes e de baixo custo,
para protecao de cultivares em C. canephora.
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A.F. GUERRA G.F . BARTHOLO 0.C.ROcha G.C. RODRIGUES M. A. F. Carvalho M.A.G. FERRAO C.BLOCH Jr. R.M.D.G.CARNEIRO
Embrapa-Café Embrapa-Café Embrapa-Cerrados ~ Embrapa-CNPTIA Embrapa Café Embrapa-Café Embrapa-Cenargen  Embrapa-Cenargen

D. THIS
Montpellier Supagro

P. MARRACCINI T.LEROY
HDR / AGAP-Burst HDR / AGAP-EGV

D. Grattapaglia M. D. V. Resende
Embrapa-Cenargen Embrapa Floresta
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Parceiros:
Inca

‘ cirad

NCCCAre’

INSTITUTO NACIONAL DE CIENCIA E TECNOLOGICA DO CAFE

U

UNIVERSIDADE FEDERAL DE LAVRAS
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