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Introduction coopETEe

» Elite commercial varieties
- Narrow genetic base

» Registration and plant variety protection
> Morphological descriptors

+ Low variability
- Difficult to differentiate

» Molecular markers
o Practically unlimited in number.
> Can identify variability including for elite varieties.
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Introduction coobETEC
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COODETEC

Descriptors

DESCRITORES CD 201 CD 208
Caracteristicas da planta

Cor do hipocotilo....................coe.e. ... Verde . Verde
Habitodecrescimen .. Determinado . Determinado

Cor da pubescéncia...
Densidade da pubescéncia ....

Cinza . Cinza
.. Normal . Normal

Caracteristicas da flor

Cordaflor . Branca . Branca
Caracteristicas da vagem
Cor da vagem (sem pubescéncia).... .. Marrom clara - Marrom clara

Cor da vagem (com pubescéncia).... . Cinza - Cinza

Caracteristicas da semente

Forma ... .. Esférica . Esférica

Cor do tegumento Amarela - Amarela
Brilhodotegumento. ... Fosco - Fosco
Cordohilo. e e . Marrom clara
Caracteristicas bioquimicas Positi
Reacéo & peroxidase................ooceoveervriciveninnnen. POSItIVA - Positiva

www.coodetec.com.br
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Descriptors

CD 201
Fisiologicos
Ciclo vegetativo(emergéncia a floracéo) ...
Ciclototal.........cooiiiiininiiis
Alturadasplantas (na maturagdo).....

.. Precoce/médio
.. Precoce/médio
.. Média

Alturadeinsercdovagens inferiores(cm)......... 15 - 16

Peso de 1000 sementes (g).... .. Maior ouiguala16
Resisténciaacacamamento... .. Baixa
Resisténcia a deiscéncia das vagens... .. Boa

Reagao a doengas

Pustula bacteriana........... .. Resistente
Crestamentobacteriano . .. Nao informado
Cancro dahaste ... Resistente
Podriddovermelha da raiz M3c informade
Podriddo pardadahaste. Resistente
Mosaico comum....... .. Suscetivel
Nematéide de galha.. .. Resistente
Nematoide do cisto .. Suscetivel
Mancha olho de rd___. .. Resistente

CD 208

. Precoce/Médio
. Precoce/Médio
. Média

11 -12

.14
. Baixa
. Boa

. Nao informado
. Nao informado
. Resistente
. Nao informado
. Nao informado
. Nao informado
. Resistente
. Suscetivel
. Resistente

COODETEC

www.coodetec.com.br

Molecular Markers

Sat 185

COODETEC
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Molecular Markers in Soybean <™

» Marker Assisted Selection
> Breeding
» Seed purity certification
> Genetic seed
- Seed quality laboratory
- Commercial production
» Soybean Variety Characterization

> Plant variety protection enforcement
+ Judicial demand

www.coodetec.com.br

Molecular Markers in Plant
Variety Protection Enforcement

COODETEC

Agropecuaria E——

Blogs

Brasil

Justica condena agricultores por
"pirataria" de sementes

Carros
Ciéncia & Meio Ambiente

Colunas Produtores

| Home | Noticias | Agricultura
| Noticias - Agricultura

: Produtores de Goioeré sdo condenados a pagar multa de R$
| 5 milhdes por pirataria de sementes

: 05/30/2009 > Formato da data > Més/Dia/Ano 05:15:17 PM €3

A Justica em Goiceré condencu 24 produtores rurais a pagar indenizagdc por
' dancs materiais & morais & Cooperativa Central de Pesgquisa Agricola
| (Cocdetec), de Cascavel, sob acusagdc de "pirataria” de sementes de soja e

trigo.

www.coodetec.com.br
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Microsatellite Genotyping = =™
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Genotipyng Soybean SSR in
Agarose Gels

» Lower accuracy.
- Alleles > 10bp difference.

» Sufficient variability can be observed between
Brazilian soybean varieties using agarose gels
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Genotipyng Soybean SSR in o@m
Agarose Gels

Genetic variability of soybean cultivars obtained through

microsatellite markers in agarose gel
Elisa Serra Negra Vieira, lvan Schuster'”, Rosane Bezerra da Silva® e Marco Anténio Rott de Oliveira®

“Cooperativa Central de Pesquisa Agricola, BR. 467, Km 98, CEP 83813-450 Cascavel, PR. E-mail: esnegraficoodetec.com br, ivanf@coodetec com br,
marcofeoodetec.combr PUniversidade Paranacnse. Rua R Barbosa, o* 611, CEP 85810240 Cascavel, PR. E mail: robsl bao@ gmaul.com

Abstract —The objective of this work was to evaluate the genetic variability of soybean cultivars with
microsatellite markers selected and characterized for their informativity to be used in agarose gel system. The
DNA of 23 soybean cultivars was amplified with 283 microsatellite markers, using a 3% agarose gel systems.
The 53 markers with clearly detectable polymorphism in the agarose gels were used to characterize 53 cultivars.
In these 53 cultivars, 124 alleles were detected, with an average of 2.34 alleles per locus. Polymorphism
information content values varied between 0.16 and 0.66, with an average of 0.47. Allele frequencies were
of 0.02 to 0.91, with an average of 0.43. Genetic distance was of 0.02 to 0.73. with an average value of 0.47.
The shortest distance was between cuitivars CD201 and CDZ08, and the largest between CD210 and BRSMT
Uirapuru. The markers used permitted the identification of all bean 53 cultivars. The soybean microssatellite
loci evaluated in agarose gel presented high informativity. It is possible to detect significant variability in the
Brazilian soybean germplasm evaluated, even among elite cultivars, when microssatellite molecular markers,
selected for their informativity, are used.

Index terms: cultivar characterization, polymorphic information content. genetic diversity. allelic
frequency, SSR marker.

Pesq. agropec. bras., Brasilia, v.44, n.11, p.1460-1466, nov. 2009

www.coodetec.com.br

Genotipyng Soybean SSR in c,_
Agarose Gels

» 283 markers evaluated in 23 soybean varieties
» 111 polymorphic

Num Num.
Alleles Markers %

4 2 1.8%
3 25 22.5%
2 84 75.7%

One marker in 283 differentiated CD 201 from CD 208 in agarose gel.
Sat_185

www.coodetec.com.br
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Genotipyng Soybean SSR in
Agarose Gels
» Selecting markers to be used in agarose gels.

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

I 2 3 4 5 6 7 8

4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23

Figura 1. Padrdes moleculares obtidos com os locos microssatélites Satt495 (A) e Satt135 (B)., em 23

cultivares de soja.

www.coodetec.com.br

Genotipyng Soybean SSR in c,_.
Agarose Gels

» 53 markers were selected for easily genotyping
- Amplified em 53 soybean varieties

Num Num.
3 15 28.3%
2 38 71.7%

www.coodetec.com.br
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Allele frequency cooprTEe

Tabela 2. Iniciadores polimérficos utilizados na avaliacdo de 53 cultivares de soja. localizar;éo no genoma da S()j‘l (LG) mimero de

PR T S A TR LN Ao At £ PRI EOURS RN SNy ES T TR SN LSS S + .Y
d1€105 OUSEIVaaos, Clulivar iepreseiitaliva aos alelos, u:qu:m.m: alélicas e valoies de contetido de HOINacao puluuuuu.u Cur).

Iniciadores™” LG N* de Alelos Alelos da cultivar exemplo™ Frequéncias alélicas CIP
Sat_001 D2 3 a CDZ(Jﬁ c BRQZJZ a: 0,49; b:0,36;¢: 0,15 0,61
Sat_099 L 2 aF a: 0,16
Sat_105 1 3 a a: e 0,34 0,66
Sat_115 A2 3 a: a: 0,10 0,58
Sat_168 G 3 a: MG/BR ( onquista; b: CD213RR; a: 047
¢ FT Abyara [
Sat020 B2 2 a: Embrapa 59; b: CD207 a: 0,44
Satt094 o] 2 a: BRSMG 68 Vencedora; b: CD215 a: 0,47
Satt194 C1 2 a: BRS Sambaiba; b: CD214RR a: 0,56
Sautl81 H 3 a: CD210; b; CD211; ¢: Embrapa 48 a: ;e 0,34 0,67
Satt200 Al 2 a: BRSMT Uirapuru; b: CD210 a: 05
Satt216 D1b 4 a: BRSMT Pintado; b: CD208; a: 0,65
c: BRSMT Crixas; d: BRS 68 Vencedora e

www.coodetec.com.br

Genotyping Soybean SSR in cm.m
Capilary Gels

| 1A |
senetics and Molecular Re

(AT &

Construction of a molecular database for
soybean cultivar identification in Brazil

MLB. Oliveira', E.S.N. Vieira™ and L Schuster™?
Genet. Mol. Res. 9 (2): 705-720 (2010)

http://www.geneticsmr.com//year2010/vol9-2/pdf/gmr706.pdf

www.coodetec.com.br
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Genotyping Soybean SSR in cosec
Capilary Gels

» 48 Soybean SSR markers
» 32 Soybean varieties (all Coodetec)

Num Num.

Alleles Markers %

1 2.1%
2 4.2%
7 14.6%
15 31.3%
18 37.5%
5 10.4%

NWhAUUTO N

Four marker in 48 differentiated CD 201 from CD 208

www.coodetec.com.br

Genotyping Soyb SSR i
enotyping Soybean in &
Capilary Gels
Sat_085 Sat_141 | Sat 168 Sat_294 Satt020 Satt030 Satt070 Satt079 Satt080 |Satt114 Sattl73 Sattl75
Varieties ALl A2 |AL1 A.2|AL.1 AL2|AL1 AL2[AL1 AL.2|AL1 A.2|A.1 AL2|AL1 AL.2|AL1 AL.2 2|AL1 AL2[ALL1 AL2
CD 201 174 183 155 256 101 152 172 149 160 93 251 176
CD 202 200 183 177 206 101 152 148 125 184 102 251 191
CD 203 200 183 155 256 101 152 148 143 184 78 251 191
CD 204 174 183 155 206 101 152 172 125 157 105 206 176
CD 205 174 183 155 206 119 167 148 125 157 78 251 176
CD 206 174 200 (183 155 206 119 158 148 143 154 78 206 185
CD 207 174 183 235 |169 206 101 167 163 125 157 78 206 191 236
CD 208 200 183 155 206 101 152 172 149 160 93 251 176
CD 209 174 183 155 206 119 167 148 149 157 93 206 251 |176
CD 210 174 203 235 |169 206 101 158 163 149 184 78 251 185
CD 211 174 183 155 206 101 152 172 125 157 78 263 176
CD 212RR 174 183 205 |155 169 (256 101 119 | 158 148 149 154 105 206 176
CD 213RR 174 205 235 |169 186 206 |119 158 148 149 181 93 206 161
CD 214RR 174 183 155 256 101 152 148 149 160 105 251 176
CD 215 200 183 177 206 101 152 148 125 184 93 251 191
CD 216 174 183 155 256 119 167 148 125 157 78 197 167
CD 217 174 211 235 |155 190 101 149 172 125 184 78 206 176
CD 218 200 183 177 190 125 158 148 125 184 102 206 191
CD 219RR 174 183 155 206 101 152 172 149 157 93 251 176
CDFAPA 220 174 183 155 206 101 167 163 143 149 |154 78 251 185
CD 221 200 183 169 222 119 158 148 149 154 78 206 191
CD 222 174 183 155 169 |206 101 167 163 172 |125 157 105 206 263 |176 191
CD 223AP 174 183 155 256 101 149 163 143 154 78 206 161
CD 224 174 183 155 206 101 152 163 149 160 93 251 176
CD 225RR 174 183 155 256 119 161 148 149 181 105 251 176
CD 226RR 174 183 155 256 101 158 172 149 160 93 251 176
CD 227 174 183 155 206 101 167 172 125 184 105 206 251 |176
CD 228 174 183 155 206 113 167 175 146 181 105 251 167
CD 229RR 174 181 183 |155 206 119 161 148 125 181 78 251 176
CD 230RR 161 148 125 157 78 251 176
D RR 167 148 125 181 78 251 176
167 148 125 157 78 206 185

www.coodetec.com.br
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Allele Frequency
Marker N° alleles Allele Frequency PIC
174 0.80
Sat_085 2 200 020 0.32
181 0.05
183 0.83
203 0.02
Sat_141 6 205 0.03 0.31
211 0.02
235 0.06
155 0.75
Sat_168 3 169 0.16 0.40
177 0.09
186 0.02
190 0.06
Sat_294 5 206 0.58 0.56
222 0.03
256 0.31
www.coodetec.com.br
Conclusion coomETEC

» Microsatellite Markers are highly informative
in Brazilian soybean elite cultivars.

» The genotyping method depends of the
objective of the molecular analysis:
- Agarose gel an automatic sequencer can be used to
distinguish soybean varieties.
- Agarose gels can be used in low scale and day by day
analysis, using known samples as references.

- For precise characterization, genotyping in automatic
sequencer (capillary gel) is recommended.

www.coodetec.com.br
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