
Supplementary Materials  
Table S1. Summary of the results from the cohort of 54 cannabis 

samples. Mean DNA yield is obtained from 54 samples with standard 
deviations. BLAST results from THCAS and CBDAS markers. 

 

S/N DNA yield  
(ng/mg) 

Matched identity to known cannabis reference in GenBank  
(Blast results)

THCAS CBDAS 
1 

Mean = 396 ± 266 

THCAS (99.9%) CBDAS-like (99.5%) 
2 THCAS (99.9%) CBDAS-like (98.8%) 
3 THCAS (100%) CBDAS pseudogene (99.9%) 
4 THCAS (100%) CBDAS pseudogene (99.3%) 
5 THCAS (99.9%) CBDAS pseudogene (99.3%) 
6 THCAS (99.9%) CBDAS pseudogene (99.3%) 
7 THCAS (100%) CBDAS pseudogene (99.3%) 
 8 THCAS (99.9%) CBDAS pseudogene (99.3%) 
9 THCAS (100%) CBDAS pseudogene (100%) 

10 THCAS (99.9%) CBDAS pseudogene (99.1%) 
11 THCAS (99.9%) CBDAS pseudogene (99.3%) 
12 THCAS (99.9%) CBDAS pseudogene (99.3%) 
13 THCAS (99.9%) CBDAS pseudogene (99.4%) 
14 THCAS (99.9%) CBDAS pseudogene (99.2%) 
15 THCAS (99.9%) CBDAS pseudogene (99.3%) 
16 THCAS (99.9%) CBDAS-like gene (99.6%) 
17 THCAS (99.9%) CBDAS-like gene (98.4%) 
18 THCAS (99.9%) CBDAS pseudogene (99.2%) 
19 THCAS (99.8%) CBDAS pseudogene (99.4%) 
20 THCAS (99.7%) CBDAS pseudogene (99.2%) 
21 THCAS (100%) CBDAS pseudogene (99.9%) 
22 THCAS (99.9%) CBDAS pseudogene (99.9%) 
23 THCAS (100%) CBDAS pseudogene (99.8%) 
24 THCAS (100%) no data (PCR failure) 
25 THCAS (99.9%) CBDAS pseudogene (99.4%) 
26 THCAS (99.9%) CBDAS pseudogene (98.9%) 
27 THCAS (99.9%) CBDAS pseudogene (99.2%) 
28 THCAS (99.9%) CBDAS pseudogene (97.4%) 
29 THCAS (100%) CBDAS pseudogene (100%) 
30 THCAS (99.9%) CBDAS pseudogene (98.4%) 
31 THCAS (99.9%) CBDAS-like gene (98%) 
32 THCAS (99.9%) CBDAS pseudogene (99.3%) 
33 THCAS (99.9%) CBDAS-like gene (99.5%) 
34 THCAS (99.9%) CBDAS pseudogene (99.3%) 
35 THCAS (99.9%) CBDAS pseudogene (99.3%) 
36 THCAS (99.9%) CBDAS pseudogene (99.4%) 
37 THCAS (99.9%) CBDAS pseudogene (99.3%) 
38 THCAS (99.9%) CBDAS pseudogene (99.3%) 
39 THCAS (99.8%) CBDAS pseudogene (97.4%) 
40 THCAS (99.9%) CBDAS pseudogene (99.4%) 
41 THCAS (99.9%) CBDAS pseudogene (99.3%) 
42 THCAS (99.9%) CBDAS pseudogene (99.4%) 
43 THCAS (100%) CBDAS pseudogene (99.1%) 
44 THCAS (100%) CBDAS pseudogene (98.5%) 
45 THCAS (100%) CBDAS pseudogene (99.2%) 



46 THCAS (100%) CBDAS pseudogene (99.3%) 
47 THCAS (100%) CBDAS-like gene (98.2%) 
48 THCAS (100%) CBDAS pseudogene (99.3%) 
49 THCAS (99.9%) CBDAS pseudogene (99.1%) 
50 THCAS (99.9%) CBDAS pseudogene (99%) 
51 THCAS (99.9%) CBDAS pseudogene (98.2%) 
52 THCAS (99.9%) CBDAS-like gene (98.4%) 
53 THCAS (99.9%) CBDAS pseudogene (98.8%) 
54 THCAS (99.9%) CBDAS pseudogene (99%) 

 
 

Table S2. BLAST results of THCAS and CBDAS obtained from 
cannabis (CS1 – CS3)/hop (H) genomic DNA mixture samples in the 
following ratios: 9:1, 7:3, 5:5, 3:7, and 1:9 (3 independent replicates). 
 

 Matched identity to known cannabis reference in GenBank 
Mixture 

ratio 
CS1:H CS2:H CS3:H 

THCAS CBDAS THCAS CBDAS THCAS CBDAS 

9:1 

99.6% 
Cannabis 

sativa 
 

99.4% 
Cannabis 

sativa 

99.6% 
Cannabis 

sativa 

99.2% 
Cannabis 

sativa 

99.6% 
Cannabis 

sativa 

99.3% 
Cannabis 

sativa 

7:3 

99.7% 
Cannabis 

sativa 
 

99.3% 
Cannabis 

sativa 

99.6% 
Cannabis 

sativa 

99.4% 
Cannabis 

sativa 

99.6% 
Cannabis 

sativa 

99.4% 
Cannabis 

sativa 

5:5 

99.6% 
Cannabis 

sativa 
 

99.3% 
Cannabis 

sativa 

99.6% 
Cannabis 

sativa 

99.4% 
Cannabis 

sativa 

99.6% 
Cannabis 

sativa 

99.4% 
Cannabis 

sativa 

3:7 

99.6% 
Cannabis 

sativa 
 

99.3% 
Cannabis 

sativa 

99.6% 
Cannabis 

sativa 

99.1% 
Cannabis 

sativa 

99.6% 
Cannabis 

sativa 

99.3% 
Cannabis 

sativa 

1:9 
99.6% 

Cannabis 
sativa 

99.3% 
Cannabis 

sativa 

99.6% 
Cannabis 

sativa 

99.3% 
Cannabis 

sativa 

99.6% 
Cannabis 

sativa 

99.3% 
Cannabis 

sativa 
 
 

Table S3. BLAST results of THCAS and CBDAS obtained from 
cannabis (CS1-CS3)/tobacco (T) genomic DNA mixture samples in 
the following ratios: 9:1, 7:3, 5:5, 3:7, and 1:9 (3 independent 
replicates). 
 

 Matched identity to known cannabis reference in GenBank 
Mixture 

ratio 
CS1:T CS2:T CS3:T 

THCAS CBDAS THCAS CBDAS THCAS CBDAS 

9:1 
99.7% 

Cannabis 
sativa 

99.1% 
Cannabis 

sativa 

99.7% 
Cannabis 

sativa 

99.2% 
Cannabis 

sativa 

99.7% 
Cannabis 

sativa 

99.3% 
Cannabis 

sativa 



 

7:3 

99.9% 
Cannabis 

sativa 
 

99.1% 
Cannabis 

sativa 

99.7% 
Cannabis 

sativa 

99.0% 
Cannabis 

sativa 

99.7% 
Cannabis 

sativa 

99.3% 
Cannabis 

sativa 

5:5 

99.9% 
Cannabis 

sativa 
 

98.9% 
Cannabis 

sativa 

99.7% 
Cannabis 

sativa 

98.7% 
Cannabis 

sativa 

99.7% 
Cannabis 

sativa 

99.1% 
Cannabis 

sativa 

3:7 

99.7% 
Cannabis 

sativa 
 

99.1% 
Cannabis 

sativa 

99.9% 
Cannabis 

sativa 

99.0% 
Cannabis 

sativa 

99.7% 
Cannabis 

sativa 

99.1% 
Cannabis 

sativa 

1:9 
99.9% 

Cannabis 
sativa 

99.1% 
Cannabis 

sativa 

99.7% 
Cannabis 

sativa 

99.3% 
Cannabis 

sativa 

99.7% 
Cannabis 

sativa 

99.2% 
Cannabis 

sativa 
 

 
Table S4. Starting weight, DNA concentration and DNA yield of 27 
blinded samples. 
 

Sample Starting material 
(mg) 

DNA concentration 
(ng/mg) 

DNA 
Yield (µg) 

C1 27.8 56 2.8 
C2 57 260 13 
C3 52 68 3.4 
C4 66 390 19.5 
C5 52 310 15.5 
C6 48 160 8 
C7 58 200 10 
C8 53 430 21.5 
C9 54 130 6.5 
C10 6 39 1.95 
C11 30 160 8 
C12 20 22.5 1.125 
C13 5.2 28 1.4 
C14 52 190 9.5 
C15 50 403 20.15 
C16 4.1 4.71 0.235 



C17 1.2 23 1.15 
C18 50 330 16.5 
C19 50 360 18 
C20 50 165 8.25 
C21 50 189 9.45 
C22 50 102 5.1 
C23 5 0.747 0.03735 
C24 50 312 15.6 
C25 50 236 11.8 
C26 50 158 7.9 
C27 3.8 0.601 0.03 

 
 
 
 
 
 
 
 

 
Figure S1. Sequence alignment of C26 matK sequence in comparison with 
Turnera diffusa matK sequence.  



Figure S2. BLAST result and sequence alignment of C26 matK sequence 
in comparison with Echinacea angustifolia matK sequence.  

 

Figure S3. BLAST search of Cannabis sativa tetrahydrocannabinolic acid 
synthase (THCAS) sequence in Genbank excluding all DNA sequences 
relating to Cannabis sativa.  



 

Figure S4. BLAST search of Cannabis sativa cannabidiolic acid synthase 
(CBDAS) sequence excluding all DNA sequences relating to Cannabis 
sativa. 

 



Figure S5. BLAST search of Cannabis sativa cannabidiolic acid synthase 
(CBDAS) pseudogene sequence excluding all DNA sequences relating to 
Cannabis sativa.  
 

                              Figure S6. BLAST search of Cannabis sativa cannabidiolic acid synthase (CBDAS)-like  
                               gene sequence excluding all DNA sequences relating to Cannabis sativa. 


