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No. Samples Tested: 6 

Received Date: 10/31/25 
Date Analysis Commenced: 12/12/25 
Results Date: 01/02/26

 
PROJECT:  Polyembryonic Seed Project 
 
DELIVERABLES:  A report illustrating how different submitted samples are to the 
LeafWorks cannabis DNA database and to themselves. 
 
METHOD:  Analysis identified the unique genetic fingerprints of the six supplied samples and 
compared these fingerprints to the LeafWorks’ Cannabis DNA Database. The genetic fingerprints 
incorporate thousands of polymorphic sites and the LeafWorks’ cannabis data includes 
thousands of individuals. Genetic relationships between samples and the database are 
summarized using two metrics: 1) a measure of uniqueness 2) a Principal Component Analysis 
(PCA).  
 
RESULTS 
 
Uniqueness 
Uniqueness is a metric that allows one to understand how different a sample is to others. This 
metric is measured as the number of differences between the consensus sequence across the 
extensive LeafWorks cannabis database and each individual sample. The consensus sequence is 
the nucleotide state that the majority of individuals have at a given site. A uniqueness of 0 means 
none of the sites are different from the majority and a uniqueness value of 500 means 500 sites 
are different from the consensus. Ambiguous values are not counted.  
 
The histogram below shows the distribution of the number of deviations from consensus. The 
higher number of deviations, the more unique a sample is. Each individual’s uniqueness has been 
overlaid on this distribution to visualize its location in the histogram. 
 
The six supplied samples are much more unique than the average sample. 
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Average number of deviations from consensus across all samples: 130.86 
 
Sample 'X33 M4 Nexus Twin' falls in the 98.9 percentile of the distribution (deviation = 351) 
Sample 'X33 M4 Nebula Twin' falls in the 98.4 percentile of the distribution (deviation = 332) 
Sample 'X33 M5 Twin Male' falls in the 96.4 percentile of the distribution (deviation = 289) 
Sample 'X33 M6 Twin Sibling Survivor' falls in the 98.1 percentile of the distribution (deviation = 
326) 
Sample 'X33 M6 Nexus Backcross' falls in the 99.3 percentile of the distribution (deviation = 368) 
Sample 'X33 M6 Nebula' falls in the 93.1 percentile of the distribution (deviation = 236) 

Principal Component Analysis 
Principal Component Analysis (PCA) is a statistical technique used to reduce the dimensionality 
of complex datasets while preserving as much of the variation present in the data as possible in 
order to visualize differences between samples. In this case, we can visualize genetic differences 
as genetic distance. The more distantly related, the further they will be. The more closely 
related, the more they cluster together.  
 
For each set of individuals, we calculated the genetic distance between the two individuals. If 
they are identical this means each of the sites is the same and the genetic distance between them 
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is 0. A pairwise matrix of genetic distances between each sample is used as input to PCA. In this 
PCA, you can see the submitted samples have clustered tightly together, supporting that they 
are closely related, and are at the fringe of the cluster, additionally supporting their genetic 
uniqueness.  However, in the PCA plot they still cluster closely with other samples in the 
database, indicating a high degree of similarity to existing cannabis samples within the 
LeafWorks cannabis database to the submitted samples (i.e., the submitted samples are not new 
species of cannabis).

 
The first two principal components are responsible for about 11% of the variation in the 
dataset. 
Eigenvalues: 
PC1: 0.3302 (8.03%) 
PC2: 0.1231 (2.99%) 

Conclusion 
These samples are closely related and highly unique. The six samples submitted here are 
genetically related to each other demonstrated by the tight clustering on the PCA plot. 
Additionally, the six samples are considerably more unique than the average sample. All samples 
fall within the 90% percentile of the uniqueness distribution. 
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The Customer agrees the Sample Information presented above regarding the tested batch lot is 
accurate and true, and that samples were submitted on the aforementioned date per the 
instructions of the service rendered. 
 
Analysts: KR, KZ 
 
Verified By: 
Lab Staff Name: Kerin Law 
Lab Staff Title:   CSO 
Lab Staff Signature:  
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