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PVP in Brazil

Breeder Testing System

PVP Office – technical staff:
1 Coordinator

6 Examiners

Examination of applications and Granting of Plant Breeder’s Rights

1 Laboratory – Live Samples Storage (Seed or DNA) 

2 Experts

Independent Test Lab

DNA fingerprints of PBR and NLi varieties

Support for identification of varieties



Identification of Genetic Profiles of
SSR markers in DNA

Objectives ‐ Identification of varieties 
Enforcement of Seed Law (cooperative work within Departments of MAPA)
Seed Certification
PBR and NLi Varieties
Comparison of “new” and “old” varieties
Post control

Control samples
SNPC provided coded samples
Doubled samples from SNPC
Negative Control – water / Positive Control – laboratory control sample
2 DNA extractions (bulks of 50 young leaves)
Genetic Analysis by 2 different staff in different days – minimize human error

SSR Markers
Highly informative 
Extensively validated in scientific literature



Loci polimorphism analysed through PCR 
Primers marked with fluorescence blue (FAM), green (HEX) and yellow (NED) 

Alleles Detection
High resolution Capillary Electrophoresis
DNA automated sequencing – ABI Prism 3100

Size of Alleles
Estimated by algorithm “Local Southern” – Software Genotyper
Discrete allele sizes ‐ Least Squares Minimization Algorithm – Allelobin
Di, tri and tetranucleotides – variations of 1,5 pb between different runs and

0,5 pb in the same run – positive control in all tests allows to identify deviations

Genetic Similarity
Genetic distance between pairs of entries – NTSYSpc 2.10z
Diagonal Matrix of Genetic Distances – UPGMA
Dendogram of Genetic Distances ‐ NTSYSpc 2.10z

Statistical Analysis 



Soybean ‐most important agricultural commodity
Area – 27,1 million ha
Yield –57,1 million tons
745 varieties in NLi
543 protected by PBR: 

~ 50 new varieties protected/year 

~ 1/3 of the titles granted in 1 year by SNPC

Rice – one of most important foods
Area – 2,9 million ha
Yield – 12,6 million tons
231 varieties in NLi
77 protected by PBR 

Soybean and Rice ‐ Importance in Brazil



Numbers of Samples x markers

Soybean:       556 Samples     x     15   SSR loci

Rice:                79 Samples      x     16   SSR loci 



SOYBEAN



SSR Markers ‐ Soybean











No subdivisions of samples in clusters 
clear genetic similarities between some groups of samples BUT
apparent narrow genetic base of brazilian soybean germplasm limits

precise reconstruction of relations of genetic linkages of all accessions

Group of selected markers allowed differentiation of samples

Soybean: autogamous and diploid ‐ bulk samples
genotype in each loci is tippically homozigote (one allele duplicated)
When two distinct alleles are observed: evidence of residual heterozigose or
mixed lines – in this case, additional tests are needed

Genetic Similarity ‐ conclusions (based on the multiloci genetic profiles)
525 unique genetic profiles – 94,77% of samples
Undistinguishable samples
Very similar samples

Evaluated case by case – EDVs, parentals, siblings, etc.

Results ‐ Soybean



RICE



SSR Markers ‐ Rice











Subdivisions of samples in two clusters 
probably subgroups indica (irrigated) and japonica (dry lands), 
except 2 samples (LADIC 32 and 76) ‐ hybrids between the two subgroups?

Group of selected markers allowed differentiation of samples

Rice: autogamous and diploid ‐ bulk samples
genotype in each loci is tippically homozigote (one allele duplicated)
When two distinct alleles are observed: evidence of residual heterozigose or
mixed lines – in this case, additional tests are needed

Genetic Similarity ‐ conclusions (based on the multiloci genetic profiles)
66 unique genetic profiles – 83,54% of samples
Undistinguishable samples (genetic similarity > 0,95)
Very similar samples

Evaluated case by case – EDVs, parentals, siblings, etc.

Results ‐ Rice



Practical uses of the system

• PVP enforcement and Seed Inspection

• Identification of characteristics

• Identify mixture in seed samples

• To check purity of DNA samples

• To Check declared parental information

• Resulting in improvement of the 
effectiveness and efficiency of the DUS 
testing process



Example
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