
  No CBI
  

Date: November 18, 2025 

 
Dr. Donna Lalli 
APHIS Deputy Administrator  
Biotechnology Regulatory Services 

 
Dear Dr. Lalli, 
 
BetterSeeds, Ltd. respectfully seeks confirmation from the USDA-APHIS's Biotechnology 
Regulatory Services (BRS) that BetterSeeds’ peanut lines with reduced peanut 2S albumin 
proteins developed using CRISPR/Cas9 genome editing technology do not meet the definition of 
a “regulated article” under 7 CFR § 340 regulations. In this submission, we describe the gene 
construct used to generate these genome-edited plants that exhibit reduced 2S albumin proteins.  
We also include a description of how our plants are and will be screened and how the plants do 
not meet the definition of a “regulated article” in 7 CFR § 340.  Hence, our submission under the 
“Am I Regulated” process.   
 
BetterSeeds does not consider its plant lines to be “regulated articles” subject to APHIS oversight 
under 7 CFR § 340 with respect to introduction into and/or through the U.S. because they do not 
contain any inserted genetic material from (i) a donor organism, recipient organism, or vector or 
vector agent listed in Section 340.2 and meeting the definition of “plant pest,” or (ii) an 
unclassified organism and/or an organism whose classification is unknown. Nor are there any 
reasons to believe that these peanut lines are or will become plant pests within the meaning of 
the Plant Protection Act.  
 
Based on the information included here, along with citations from relevant literature, we request 
that USDA-APHIS-BRS confirms that this product, and similarly produced peanut products, do not 
meet the definition of a “regulated article” set forth in 7 CFR § 340.   
 
This submission contains no Confidential Business Information.  
 
Please contact me (jmcordts@aol.com or 301-503-5240) if there are any questions about this 
submission or you require additional information.   

Respectfully submitted, 

  

 

 

John M. Cordts 
Cordts Consulting LLC 

mailto:jmcordts@aol.com
hdjohnson
Reviewed
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A. Requestor's and Developer name and contact information 
John M Cordts (Requestor) 

On behalf of Dr. Tal Sherman, BetterSeeds, Ltd (Developer) 

Birkat Am 54 

Givat Chen 

Israel 

jmcordts@aol.com 

Tal.Sherman@betterseeds.com 

 

B. Taxonomic description of organism (genus, species, and subspecies, if relevant). 

Genus/Species/ cultivar: Arachis hypogaea L. cv. Georgia Green (peanut) 

C. Description of intended phenotype(s). 

This peanut has had its genome edited using the CRISPR-Cas9 genome editing system to 

reduce the production of several 2S albumin genes which are known peanut allergens.  

D. Description of intended activity (movement or release). 

BetterSeeds intends to move genome edited lines freely and release them into the 

environment, eventually as commercial products.  

E. Description of intended genetic change in final product (e.g., insertion, deletion, 

substitution, other). 

The intended genetic changes in the final product(s) may be insertions, deletions, or 

substitutions. Ultimately, analyses to determine the lack of, or significant lowering of, the 

intended peanut proteins will determine which final product(s) are commercialized.  

F. Description of vector or vector agent used to induce genetic change in the organism 

(e.g., biolistic delivery, disarmed Agrobacterium, nuclease). 

Disarmed Agrobacterium tumefaciens was used to transform peanut with the 

appropriate CRISPR/Cas9 vector, described below.  

G. Name of construct(s) 

p201H_Cas9_Arah 

H. Description of construct, including the following information for all elements, in the 

order in which they occur in the construct: 

mailto:jmcordts@aol.com
mailto:Tal.Sherman@betterseeds.com


  No CBI
  
 

Table of elements for p201H_AraH 

Feature Organism Description  

pVS1 StaA                    

Pseudomonas 
aeruginosa 

stability protein from the Pseudomonas plasmid pVS1 
(Heeb et al., 2000) 

 

pVS1 
RepA                    

Pseudomonas 
aeruginosa 

replication protein from the Pseudomonas plasmid pVS1 
(Heeb et al., 2000) 

 

pVS1 oriV                    

Pseudomonas 
aeruginosa 

origin of replication for the Pseudomonas plasmid pVS1 
(Heeb et al., 2000) 

 

bom                          E. coli basis of mobility region from pBR322  

ori                          
E. coli high-copy-number ColE1/pMB1/pBR322/pUC origin of 

replication 
 

KanR                         

Pseudomonas 
aeruginosa 

aminoglycoside phosphotransferase; aph(3')-Ia; confers 
resistance to kanamycin in bacteria or G418 (Geneticin®) 
in eukaryotes 

 

LB T-DNA 
repeat              

Agrobacterium 
tumefaciens 

left border repeat from Agrobacterium tumefaciens C58 T-
DNA 

 

CAP 
binding site             

E. coli CAP binding activates transcription in the presence of 
cAMP. E. coli catabolite activator protein 

 

lac 
promoter                 

E. coli 
promoter for the E. coli lac operon 

 

lac 
operator                 

E. coli The lac repressor binds to the lac operator to inhibit 
transcription in E. coli. This inhibition can be relieved by 
adding lactose or isopropyl-β-D-thiogalactopyranoside 
(IPTG). lac repressor encoded by lacI 

 

Ubi-3 
terminator 

Solanum 
tuberosum Terminates transcription of aph(4) gene 

 

HygR                         
E. coli aminoglycoside phosphotransferase; aph(4)-Ia; confers 

resistance to hygromycin 
 

Ubiquitin-3 
promoter 

Solanum 
tuberosum 

Promoter to drive transcription of aph(4) gene for 
hygromycin resistance 

 

Pol III 
terminator 

Medicago 
truncatula 

Terminates transcription of desired sequences and guide 
RNAs 

 

gRNA 
scaffold                

Streptococcus 
pyogenes 2-h7 guide RNA scaffold for the CRISPR/Cas9 system 

 

gRNA 
scaffold                

Streptococcus 
pyogenes 1-h7 guide RNA scaffold for the CRISPR/Cas9 system 

 

gRNA 
scaffold                

Streptococcus 
pyogenes 2-h6 guide RNA scaffold for the CRISPR/Cas9 system 

 

gRNA 
scaffold                

Streptococcus 
pyogenes 1-h6 guide RNA scaffold for the CRISPR/Cas9 system 

 

gRNA 
scaffold                

Streptococcus 
pyogenes 2-h2 guide RNA scaffold for the CRISPR/Cas9 system 
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gRNA 
scaffold                

Streptococcus 
pyogenes 1-h2 guide RNA scaffold for the CRISPR/Cas9 system 

 

Ubiquitin 
6.6 
promoter 

Medicago 
truncatula 

U6.6 gene promoter to drive transcription of targeted bases 
and guide RNAs 

 

CaMV 35S 
promoter 
(2X) 

Cauliflower 
mosaic virus 

cauliflower mosaic virus 35S promoter with a duplicated 
enhancer region 

 

Cas9                         

Streptococcus 
pyogenes 
serotype M1 

Functions to cut DNA strands at specific sites within the 
plant genome, thereby allowing genome editing.  

 

SV40 NLS                     

Simian virus 40 The SV40 nuclear localization signal (NLS) is a short 
peptide sequence derived from the Simian Virus 40 large 
T-antigen. It enables proteins to be actively transported into 
the cell nucleus by binding importing receptors. 

 

NOS 
terminator               

Agrobacterium 
tumefaciens nopaline synthase terminator and poly(A) signal 

 

RB T-DNA 
repeat              

Agrobacterium 
tumefaciens right border repeat from C58 T-DNA 
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Transformation Vector Map 

 

 

I. Description of scientific methodology you used or intend to use to confirm the 

intended genetic changes were achieved 

Verification of the absence of exogenous DNA in plants has been and will continue to be 

performed to verify the lack of plant pest sequences and to verify the intended edits to 

the peanut genome(s). T1 plants are screened for the presence or absence of T-DNA 

using four T-DNA-specific primers targeting sequences in different regions of the T-DNA, 
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in order to rule out possible multiple or partial insertions. These include primers 

covering the RB, LB, NOS terminator, and 35S CaMV promoter sequences. Following this, 

we validate whether T-DNA-negative T1 plants produce exclusively T-DNA-negative T2 

progeny, selecting only those without T-DNA.   

 

 

References 

Conner, JA, L A Guimaraes, Z Zhang, K Marasigan, Y Chu, W Korani, and P Ozias-Akins. 

Multiplexed silencing of 2S albumin genes in peanut. 2024. Plant Biotech Journal. 

22:2438-2440. 

 

Supporting Information (from the noted reference above) 

Supplemental Table 1. Positions of Ara h 2, Ara h 6 and Ara h 7 coding sequences on the 

Arachis hypogaea Tifrunner 2.0 genome. 

Supplemental Table 2.  Sequences for guide RNAs.  

Supplemental Table 3.  Primer sequences used for amplification of Cas9 and allergen 

genes.  

Supplemental Table 4.  Smaller CRISPR-Cas9 changes among T1 plants detected by NGS 

and Khufu output. 

Supplemental Table 5. Mutations in T1 lines characterized with Sanger sequencing of Ara 

h 6. 

Supplemental Table 6. Mutations in T1 lines characterized with Sanger sequencing of Ara 

h 7. 
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Supplemental Table 1. Positions of Ara h 2, Ara h 6 and Ara h 7 coding sequences on the 

Arachis hypogaea Tifrunner 2.0 genome are based on BLASTn queries of complete or partial 

coding sequences deposited in GenBank (Ara h 2 – FJ713110.1; Ara h 6 - AF092846.1; Ara h 7 - 

AF091737.1).   

 

Designation  
Chromosome  

arahy.Tifrunner.gnm2   
Start position  End position  

Arah2_A  Arahy.08  35,990,964  35,991,446  

Arah6_A  Arahy.08  36,038,583  36,039,020  

Arah7_A  Arahy.08  36,073,558  36,074,052  

Arah2_B  Arahy.18  15,347,118  15,347,636  

Arah6_B.1  Arahy.18  15,355,271  15,355,708  

Arah6_B.2  Arahy.18  15,404,309  15,404,746  

Arah7_B  Arahy.18  15,509,772  15,510,266  

  

Supplemental Table 2.  Sequences for guide RNAs  

 

Gene Designation Guide 1-h(x) Guide 2-h(x) 

Ara h 2 ACTGCTGCCTCGCAGATGCG ACAGCCCTAGTCCATATGAT 

Ara h 6 GGCGTGTGCCACCAGGACGA GATCCTCCGACCAGCAACAG 

Ara h 7 ATCCCGATCGAGGGTCCAGA CCAGAGCTTTAGGTTCCAGC 
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Supplemental Table 3.  Primer sequences used for amplification of Cas9 and allergen genes. 

Gene Primer Sequence 
Annealing 

Tm 

Amplicon 

size (bp) 
Purpose 

PCR 

cycle 

number 

Cas9 

3804 ACGGACGAGTACAAGGTGCCGA 

65 291 

Initial T0 screen 

of transgenic 

plantlets and T1 

deletion screen 

40 
3805 GATTGGGTGGCGCTCGTGCT 

4101 GAAAAGGAACAGCGACAAGC 
65 490 

Initial T0 screen 

of transgenic 

plantlets  

40 
4102 TTCGCTTATTTGCTCGATGA 

Ara h 2 
5231 ATGGCCAAGCTCACCATACTAG 

63 489 & 525 
T0 deletion 

screen and T1 

NGS 

35 
4290 AGGTGTTTAGTATCTGTCTCTGC 

Ara h 6 
5233 ATGGCCAAGTCCACCATC 

60 627 
T0 deletion 

screen and T1 

NGS 

35 
5245 TGGTGGTTAAAACTTTGCAGT 

Ara h 7 
5230 CAAGCTCAGCATCCTAGTAG 

63 652 
T0 deletion 

screen and T1 

NGS 

35 
4295 CACAGACAATACGATCACCA 

Ara h 2 

4289 GTAACGTGGAAGCACAAAAT 

60 676 & 712 

T1 deletion 

screen and 

Sanger 

sequencing 

35 
4290 AGGTGTTTAGTATCTGTCTCTGC 

Ara h 6 

4291 GGAATCTTGGAGTATTTGCAT 

60 696 

T1 deletion 

screen and 

Sanger 

sequencing 

35 
4293 AGTTTGTTTTGGCACAGATT 

Ara h 7 

4294 GAGACGTGGAAGCATAAAAG 

60 827 

T1 deletion 

screen and 

Sanger 

sequencing 

35 
4295 CACAGACAATACGATCACCA 
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Supplemental Table 4.  Smaller CRISPR-Cas9 changes among T1 plants detected by NGS and 

Khufu output.  Bases in yellow indicate deleted sequence whereas underscored bases denote 

insertion.  

Gene 

designation  

Number of 

wells with gene 

edits  

Base 

pair site 

of 

change  

Original sequence*  
New edited 

sequence  

InDel size 

or change 

(bp)   

Predicted 

protein in amino 

acids  

Arah2_A 

(160 AA)  

24  227  CATAT  CAT  -2  76  

12  224  GTCCATAT  GT  -6  158   

11  224  GTCCATATGATC  GTGATC  -6  158  

10  223  AGTCCATATG  AG  -8  90  

8  224  GTCCATATGATC  GTC  -9  157  

5  221  CTAGTCCATAT  C  -10  92  

5  228  ATAT  A  -3  159  

2  230  ATG  A  -2  76  

Arah2_B 

(172 AA)  

2  55  GCATC  GC  -3  171  

3  56  CAT  C  -2  41  

4  56  CAT  CT  -1  106  

5  57  ATCT  ACT  -1  106  

2  57  ATCT  A  -3  169  

4  260  GTCCATAT  GT  -6  170  

Arah6_A   2  39  CG  C  -1  31  

Arah7_A 

(164 AA)  

27  75  GAGGGTCCAG  GAG  -7  30  

4  78  GGTCC  GC  -3  163  

12  78  GGTCC  G  -4  30  

3  78  GGTCCAG  GAG  -4  30  
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6  78  GGTCCAG  GG  -5   39  

18  79  GTCC  G  -3   163  

26  80  TCC  TCCC  +1  41  

18  370  TAGGTTCCAG  TAG  -6   162  

4  372  GGTTCCAG  GG  -5   157  

2  373  GTTCC  G  -4   >164  

2  373  GTTCCAGC  G  -7   >164  

33  377  CA  CAA  +1   125  

Arah7_B  

(164 AA)  

18  78  GGTC  G  -3  163  

27  80  TCC  TC  -1  31  

2  80  TCC  TCCC  +1  41  

2  372  GGTTCCAG  GG  -6   162  

10  373  GTTCC  G  -4   >164  

2  375  TCC  T  -2   157  

2  375  TCC  TCCC  +1   158  

13  377  CA  C  -1   >164  

9  377  CA  CAA  +1   158  

3  377  CA  CTA  +1   158  
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Supplemental Table 5. Mutations in T1 lines characterized with Sanger sequencing of Ara h 6. Gray highlighted dashes denote 

deletion of genomic region between guides.  Red dashes (deletions) or underlined nucleotides (insertions) generated by CRISPR/Cas9 

at guide 1 or guide 2. nd denotes no clones contained sequence for that gene.   

Line  Arah6_A Guide 1  Arah6_A Guide 2  Arah6_B.1&.2 Guide 1  Arah6_B.1&.2 Guide 2 

WT TCGTCCTGGTGGCACACGC 
GATCCTCCGACCAGCAACAG

  TCG_TCCTGGTGGCACACGCC GATCCTCCGACCAGCAACAG 

46
b
 

 nd  nd  
TCGATCCTGGTGGCACACGCC  

TCG_-CCTGGTGGCACACGCC 

TC-_--CTGGTGGCACACGCC 

GATCCTCCGACCAGCA---G  

GATCCTCCGACCAGCAA--G 

45
e
 

 nd  nd  
TCG_TC--------------- 

TC-_TCCTGGTGGCACACGCC 

  

------------------AG 

GATCCTCCGACCAG------  

GATCCTC-----------AG  

214
f
 
 WT GATCCTCCGACCAGCA---G  TCG_TCCTGGTGGCACACGCC GATCCTCCGACCAGCA---G  

 

Supplemental Table 6. Mutations in T1 lines characterized with Sanger sequencing of Ara h 7. Gray highlighted dashed lines denote 

deletion of genomic region between guides.  Red dashes (deletions) or underlined nucleotides (insertions) generated by CRISPR/Cas9 

at guide 1 or guide 2. nd denotes no clones contained sequence for that gene. 

 

Line Arah7_A Guide 1 Arah7_A Guide 2 Arah7_B Guide 1 Arah7_B Guide 2 

WT TCCCGATCGAGGGTCC_AGA CCAGAGCTTTAGGTTCCA_GC TCCCGATCGAGGGTCC_AGA CCAGAGCTTTAGGTTCC_AGC 

46
b
 TCCCGATCGAG-----_--A CCAGAGCTTTAGGTTCCAAGC TCCCGATCGAGGGTC-_AGA WT 

45
e
 TCCCGATCGAG-----_--A WT TCCCGATCGAGGGTCCCAGA CCAGAGCTTTAGG----_AGC 

214
f
 TCCCGATCGAGG---C_AGA CCAGAGCTTTAGGTTCCAAGC 

TCCCGATCGAGGGTC-_AGA 

TCCCGATCGAGGGT--_--- 

CCAGAGCTTTAGGTTCCTAGC 

CCAGAGCTTTAGG----_AGC 

 


