
 

 

 

 

Assessment of unintended genetic changes (Section 7a)  

Section 7a of the marketing notice describes the assessment of unintended 
genetic changes by reference to in silico prediction of potential off-target sites 
following guide RNA (gRNA) design. To assist ACRE’s consideration, please clarify: 

 a. Which genome sequence(s) were used to assess potential off-target sites using 
the Breaking-Cas tool referenced? (e.g. a published reference genome, an in-house 
reference genome, or other sequence resource).  

Response:  

The public reference genome published by Martin et al. (2016), which is known as DH-
Pahang v2, was used to assess for potential off-target sites using the Breaking-Cas tool. 
DH-Pahang is a doubled-haploid Musa acuminata genotype of the wild subspecies 
malaccensis that contributed to the A genomes of cultivated Cavendish banana (AAA) 
(D’Hont et al., 2012). DH-Pahang is commonly used as a public reference for genomic 
analyses in banana (Wang et al., 2015; Kalungi et al., 2025; Van den Broeck et al., 2025). 
Further information on the DH-Pahang v2 genome can be found on the Ensembl Plants 
genomic database, which is publicly accessible via the following link: 
https://plants.ensembl.org/Musa_acuminata/Info/Annotation/#assembly.  
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b. Whether and if so how, the whole-genome sequencing (WGS) data for the edited 
line TRB011002 described at Section 9 of the marketing notice, were assessed in 
relation to potential unintended genetic changes (e.g. off-target edits), or 
alternatively why the WGS data was not used for this purpose (e.g. technical or 
methodological limitations relevant to the detection of off-target edits). 

Response:  

For TRB011002, gRNA sequence evaluation was conducted using the Breaking-Cas tool 
to assess for potential off-target sites. No potential off-target sites with ≤2 mismatches 
with a target sequence were identified, indicating that off-target editing is highly unlikely 
to occur (Tang et al., 2018). Accordingly, no off-target edits are considered to be present 
in the genome of the reduced browning banana line TRB011002. If any such potential 
off-target sites had been identified using the Breaking-Cas tool, the WGS data would 
have been analysed to assess the sites for novel nucleotide variation in TRB011002 
compared to the unedited wild-type control (i.e., the banana line used to generate 
TRB011002). 
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c. Whether WGS data is available for the non-edited parental line used to generate 
TRB011002, and if so,  

https://doi.org/10.1186/s13059-018-1458-5
https://doi.org/10.1186/s13059-018-1458-5


whether they were used in assessing unintended genetic changes. If not, a brief 
confirmation is sufficient. 

Response:  

WGS was performed for the reduced browning banana line TRB011002 and the unedited 
wild-type control (i.e., the banana line used to generate TRB011002). If any potential off-
target sites with ≤2 mismatches with a gRNA target sequence had been identified in the 
Breaking-Cas analysis, the WGS data for TRB011002 and the wild type control would 
have been analysed for those sites to assess for novel nucleotide variation in 
TRB011002 compared to the unedited wild-type control. As there were no such 
potential off-target sites identified in silico with Breaking-Cas, no assessment for off-
target editing in the WGS data for TRB011002 and the unedited wild type control was 
performed. 


