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Release of Information 
Pioneer Hi-Bred International, Inc. (“Pioneer”, member of Corteva Agriscience group of 
companies), is submitting the information in this request for review by the USDA as part of the 
regulatory process. By submitting this information, Pioneer does not authorize its release to any 
third party except to the extent it is requested under the Freedom of Information Act (FOIA), 5 
U.S.C. section 522 or USDA’s FOIA implementation regulations. In the event that USDA receives 
a FOIA request covering all or some of the information in this submission, Pioneer expects that, 
in advance of the release of the document(s), USDA will provide Pioneer with a copy of the 
material proposed to be released and the opportunity to object to the release of any information 
based upon appropriate legal grounds, e.g., responsiveness, confidentiality, or otherwise. 
Pioneer expects that no information that has been identified as confidential business information 
(CBI) will be provided to any third party. Pioneer does not authorize the release, publication, or 
other distribution of this information (including website posting) without prior notice and 
consent from Pioneer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
© 2024 Pioneer Hi-Bred International, Inc., member of Corteva Agriscience group of companies, 
All Rights Reserved. ®, TM, SM Trademarks and service marks of Corteva Agriscience LLC or Pioneer and their 
affiliated companies or their respective owners.  
 
This document is protected by copyright law. This document and material is for use only by the regulatory authority 
for the purpose that it is submitted by Pioneer Hi-Bred International, Inc., member of Corteva Agriscience group of 
companies, (“Pioneer”), its affiliates, or its licensees and only with the explicit consent of Pioneer. Except in 
accordance with law, any other use of this material, without prior written consent of Pioneer, is strictly prohibited. 
The intellectual property, information, and materials described in or accompanying this document are proprietary 
to Pioneer. By submitting this document, Pioneer does not grant any party or entity not authorized by Pioneer any 
right or license to the information or intellectual property described in this document.   
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Executive Summary 
Pioneer Hi-Bred International, Inc. (Pioneer, member of Corteva Agriscience group of companies) 
is submitting a request for a regulatory status review (RSR) of a genetically engineered (GE) plant, 
maize event DP-915635-4, hereafter referred to as DP915635 maize.  Pioneer requests, based on 
the information contained herein, that the United States Department of Agriculture (USDA) 
Animal and Plant Health Inspection Service (APHIS) conduct an initial review to determine 
whether there is a plausible pathway by which DP915635 maize would pose an increased plant 
pest risk relative to conventional maize and, if none are identified, that DP915635 maize is not 
subject to the regulations in 7 CFR part 340. 

DP915635 maize was genetically modified to express the IPD079Ea protein for control of 
susceptible corn rootworm (CRW) pests, the phosphinothricin acetyltransferase (PAT) protein for 
tolerance to glufosinate-ammonium herbicides, and the phosphomannose isomerase (PMI) 
protein used as a selectable marker. 

The IPD079Ea protein, encoded by the ipd079Ea gene from Ophioglossum pendulum (fern), 
confers control of susceptible CRW pests when expressed in plants by causing disruption of the 
midgut epithelium.  The IPD079Ea protein does not have a mechanism of action on the plant 
itself; it is not intended to interact with any biochemical pathways or change the metabolism or 
physiology of the plant. It is produced by the plant solely to protect against CRW feeding and 
provides a new mode of action (MOA) that is separate and distinct from the currently available 
Bt protein-based MOAs for CRW control. 

The PAT protein, encoded by a maize-optimized version of the phosphinothricin 
acetyltransferase (mo-pat) gene from Streptomyces viridochromogenes, confers tolerance to the 
herbicidal active ingredient glufosinate-ammonium at current labeled rates by acetylating 
phosphinothricin, the active component of glufosinate-ammonium herbicides, to an inactive 
form.  The PAT protein present in DP915635 maize is identical to the corresponding protein found 
in a number of approved events across several different crops that are currently in commercial 
use (CERA - ILSI Research Foundation, 2011; CERA - ILSI Research Foundation, 2016; Hérouet et 
al., 2005).  APHIS has previously determined maize expressing PAT does not pose an increased 
plant pest risk and PAT in maize is a plant-trait-MOA combination that has been determined by 
APHIS not to require regulation under 7 CFR part 340 
(https://www.aphis.usda.gov/aphis/ourfocus/biotechnology/regulatory-
processes/confirmations/moa/moa-table). 

The phosphomannose isomerase (PMI) protein, encoded by the pmi gene from Escherichia coli, 
serves as a selectable marker in plant tissue during transformation which allows for tissue growth 
using mannose as the carbon source. The PMI protein present in DP915635 maize is found in 
several  approved events that are currently in commercial use (ISAAA, 2022).  APHIS has 
previously determined maize expressing PMI does not pose an increased plant pest risk and PMI 

https://www.aphis.usda.gov/aphis/ourfocus/biotechnology/regulatory-processes/confirmations/moa/moa-table
https://www.aphis.usda.gov/aphis/ourfocus/biotechnology/regulatory-processes/confirmations/moa/moa-table
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in maize is a plant-trait-MOA combination that has been determined by APHIS not to require 
regulation under 7 CFR part 340 
(https://www.aphis.usda.gov/aphis/ourfocus/biotechnology/regulatory-
processes/confirmations/moa/moa-table). 

Based on the information contained herein and publicly available information, and APHIS’ 
knowledge and experience with the plant, trait, and MOA, Pioneer requests APHIS conduct an 
initial review to determine whether there is a plausible pathway by which DP915635 maize would 
pose an increased plant pest risk relative to conventional maize and, if none are identified, that 
DP915635 maize is not subject to the regulations in 7 CFR part 340.  

https://www.aphis.usda.gov/aphis/ourfocus/biotechnology/regulatory-processes/confirmations/moa/moa-table
https://www.aphis.usda.gov/aphis/ourfocus/biotechnology/regulatory-processes/confirmations/moa/moa-table
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I. Requestor Information 
I.A. Requestor 
Patrick T. Garcia 
United States Regulatory Affairs Lead  
Corteva Agriscience 
8325 NW 62nd Avenue 
P.O. Box 7062 
Johnston, IA 50131 
(515) 473-2500 
patrick.garcia@corteva.com 
 

I.B. Organization 
Pioneer Hi-Bred International, Inc. 
7300 NW 62nd Avenue 
P.O. Box 1000 
Johnston, IA 50131 
 

II. The Information on the Comparator Plant 
The comparator plant for DP915635 maize is conventional maize, Zea Mays L. 
Biology documents on the non-Genetically Engineered (non-GE) (also referred to as 
“conventional”) plant species, maize, have been published by the Canadian Food Inspection 
Agency (CFIA) (CFIA, 1994) and by the Organization for Economic Co-operation and Development 
(OCED) (OECD, 2003).  

III. Genotype of DP915635 Maize 
III.A. Description of the Genetic Modification of DP915635 Maize 
DP915635 maize was genetically modified to produce the IPD079Ea protein for control of 
susceptible corn rootworm (CRW) pests, the phosphinothricin acetyltransferase (PAT) protein for 
tolerance to the herbicidal active ingredient glufosinate-ammonium, and the phosphomannose 
isomerase (PMI) protein that was used as a selectable marker.  Table 1 provides a detailed 
description of the inserted genetic material, including accession numbers (when available). 
 
  

mailto:Sally.catron@corteva.com
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Table 1. Description of Inserted Genetic Material in DP915635 Maize 
Event 
Sequence 

Genetic 
Element 

Size Description 

1 - 134 Intervening 
Sequence 

134 Synthetic DNA sequence used for cloning 

135 - 168 loxP 34 Bacteriophage P1 recombination site recognized by Cre recombinase 
(Dale and Ow, 1990) 

169 - 180 Intervening 
Sequence 

12 Synthetic DNA sequence used for cloning 

181 - 1080 ubiZM1 
Promoter 

900 Promoter region from the Zea mays (maize) ubiquitin gene 1 
(Christensen et al., 1992; GenBank accession S94464.1) 

1081 - 1163 ubiZM1  
5' UTR 

83 5' untranslated region from the Zea mays (maize) ubiquitin gene 1 
(Christensen et al., 1992; GenBank accession S94464.1) 

1164 - 2176 ubiZM1  
Intron 

1013 Intron region from the Zea mays (maize) ubiquitin gene 1 (Christensen 
et al., 1992; GenBank accession S94464.1) 

2177 - 2198 Intervening 
Sequence 

22 Synthetic DNA sequence used for cloning 

2199 - 2246 FRT1 48 Flippase recombination target site from Saccharomyces cerevisiae 
(Proteau et al., 1986; GenBank accession NC_001398.1) 

2247 - 2264 Intervening 
Sequence 

18 Synthetic DNA sequence used for cloning 

2265 - 2268 pmi  
5' UTR 

4 5' untranslated region from the Phosphomannose isomerase gene 
from Escherichia coli (Negrotto et al., 2000; GenBank accession 
ARE47603.1) 

2269 - 3444 pmi 1176 Phosphomannose isomerase gene from Escherichia coli (Negrotto et 
al., 2000); GenBank accession ARE47603.1 

3445 - 3480 pmi  
3' UTR 

36 3' untranslated region from the Phosphomannose isomerase gene 
from Escherichia coli (Negrotto et al., 2000; GenBank accession 
ARE47603.1) 

3481 - 3490 Intervening 
Sequence 

10 Synthetic DNA sequence used for cloning 

3491 - 3801 pinII 
Terminator 

311 Terminator region from the Solanum tuberosum (potato) proteinase 
inhibitor II gene (An et al., 1989; Keil et al., 1986; GenBank accession 
X04118.1) 

3802 - 3811 Intervening 
Sequence 

10 Synthetic DNA sequence used for cloning 

3812 - 4553 Z19  
Terminator 

742 Terminator region from the Zea mays (maize) 19-kDa zein gene 
(GenBank accession KX247647; Dong et al., 2016) 

4554 - 4756 Intervening 
Sequence 

203 Synthetic DNA sequence used for cloning 
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Table 1. Description of Inserted Genetic Material in DP915635 Maize (continued) 

Event Sequence Genetic 
Element 

Size Description 

4757 - 6438 os-actin 
Promoter 

1682 Promoter region from the Oryza sativa (rice) actin gene (GenBank 
accession CP018159; GenBank accession EU155408.1) 

6439 - 6907 os-actin Intron 469 Intron region from the Oryza sativa (rice) actin gene (GenBank 
accession CP018159; GenBank accession EU155408.1) 

6908 - 6922 Intervening 
Sequence 

15 Synthetic DNA sequence used for cloning 

6923 - 7474 mo-pat 552 Maize-optimized phosphinothricin acetyltransferase gene from 
Streptomyces viridochromogenes (Wohlleben et al., 1988; GenBank 
accession M22827.1) 

7475 - 7492 Intervening 
Sequence 

18 Synthetic DNA sequence used for cloning 

7493 - 7686 CaMV 35S 
Terminator 

194 35S terminator region from the cauliflower mosaic virus genome 
(Franck et al., 1980; Guilley et al., 1982; GenBank accession 
NC_001497.2) 

7687 - 7707 Intervening 
Sequence 

21 Synthetic DNA sequence used for cloning 

7708 - 7741 loxP 34 Bacteriophage P1 recombination site recognized by Cre recombinase 
(Dale and Ow, 1990) 

7742 - 7837 Intervening 
Sequence 

96 Synthetic DNA sequence used for cloning 

7838 - 8421 sb-ubi 
Terminator 

584 Terminator region from the Sorghum bicolor (sorghum) ubiquitin gene 
(Phytozome gene ID Sobic.004G049900.1; US Patent 9725731 (Abbitt, 
2017)) 

8422 - 8462 Intervening 
Sequence 

41 Synthetic DNA sequence used for cloning 

8463 - 8926 sb-gkaf 
Terminator 

464 Terminator region from the Sorghum bicolor (sorghum) γ-kafarin gene 
(de Freitas et al., 1994; GenBank accession X62480.1) 

8927 - 8959 Intervening 
Sequence 

33 Synthetic DNA sequence used for cloning 

8960 - 8983 attB1 24 Bacteriophage lambda integrase recombination site from the 
Invitrogen Gateway® cloning system (Hartley et al., 2000; Katzen, 
2007) 

8984 - 9021 Intervening 
Sequence 

38 Synthetic DNA sequence used for cloning 

9022 - 10602 sb-RCc3 
Enhancer 

1581 Enhancer region, showing root-specific activity, from the Sorghum 
bicolor (sorghum) root cortical RCc3 (sb-RCc3) gene (WO Patent 
2012/112411 (Diehn and Peterson-Burch, 2012); GenBank accession 
JB072168.1) 

10603 - 10608 Intervening 
Sequence 

6 Synthetic DNA sequence used for cloning 
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Table 1. Description of Inserted Genetic Material in DP915635 Maize (continued) 

Event Sequence Genetic 
Element 

Size Description 

10609 - 12189 sb-RCc3 
Enhancer 

1581 Enhancer region, showing root-specific activity, from the Sorghum 
bicolor (sorghum) root cortical RCc3 (sb-RCc3) gene (WO Patent 
2012/112411 (Diehn and Peterson-Burch, 2012); GenBank accession 
JB072168.1) 

12190 - 12202 Intervening 
Sequence 

13 Synthetic DNA sequence used for cloning 

12203 - 13786 sb-RCc3 
Enhancer 

1584 Enhancer region, showing root-specific activity, from the Sorghum 
bicolor (sorghum) root cortical RCc3 (sb-RCc3) gene (WO Patent 
2012/112411 (Diehn and Peterson-Burch, 2012)); GenBank accession 
JB072168.1) 

13787 - 14697 zm-PCOa 
Promoter 

911 Promoter region upstream of a Zea mays (maize) PCO118362 mRNA 
sequence identified as having root-specific activity (Seq ID No: 4 found 
in WO Patent 2017/222821(Crow et al., 2017)) 

14698 - 14715 Intervening 
Sequence 

18 Synthetic DNA sequence used for cloning 

14716 - 15571 zm-HPLV9 
Intron 

856 Intron region from the Zea mays (maize) ortholog of an Oryza sativa 
(rice) hypothetical protein (zm-HPLV9) gene, a predicted Zea mays 
(maize) calmodulin 5 gene (Phytozome gene ID Zm00008a029682, WO 
Patent 2016109157 (Abbitt and Shen, 2016)); Genbank accession 
LQ422921.1) 

15572 - 15580 Intervening 
Sequence 

9 Synthetic DNA sequence used for cloning 

15581 - 17020 ipd079Ea 1440 Insecticidal protein gene from Ophioglossum pendulum (fern) (Seq ID 
No: 55 found in WO Patent 2017/023486 (Allen et al., 2017)) 

17021 - 17037 Intervening 
Sequence 

17 Synthetic DNA sequence used for cloning 

17038 - 17990 sb-SCI-1B 
Terminator 

953 Terminator region of the Sorghum bicolor (sorghum) subtilisin-
chymotrypsin inhibitor 1B gene (WO Patent 2018/102131 (Abbitt et al., 
2018); GenBank accession LQ750838.1) 

17991 - 18036 Intervening 
Sequence 

46 Synthetic DNA sequence used for cloning 

18037 - 18496 Z27G 
Terminator 

460 Terminator region from the Zea mays (maize) W64 line 27-kDa gamma 
zein gene (Das et al., 1991; Liu et al., 2016; GenBank accession 
GX289463.1) 

18497 - 18502 Intervening 
Sequence 

6 Synthetic DNA sequence used for cloning 

18503 - 19404 UBQ14 
Terminator 

902 Terminator region from the Arabidopsis thaliana (Arabidopsis) ubiquitin 
14 gene (Callis et al., 1995; GenBank accession NM_001125450.2) 

19405 - 19410 Intervening 
Sequence 

6 Synthetic DNA sequence used for cloning 

19411 - 19904 In2-1 
Terminator 

494 Terminator region from the Zea mays (maize) In2-1 gene (Hershey and 
Stoner, 1991; GenBank accession AR014639) 
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Table 1. Description of Inserted Genetic Material in DP915635 Maize (continued) 

Event Sequence Genetic 
Element 

Size Description 

19905 - 19961 Intervening 
Sequence 

57 Synthetic DNA sequence used for cloning 

19962 - 19985 attB2 24 Bacteriophage lambda integrase recombination site from the 
Invitrogen Gateway® cloning system (Hartley et al., 2000; Katzen, 
2007) 

19986 - 20132 Intervening 
Sequence 

147 Synthetic DNA sequence used for cloning 

20133 - 20153 attB3 21 Bacteriophage lambda integrase recombination site (Cheo et al., 
2004) 

20154 - 20388 Intervening 
Sequence 

235 Synthetic DNA sequence used for cloning 

20389 - 20436 FRT6 48 Modified flippase recombination target site from Saccharomyces 
cerevisiae (Proteau et al., 1986; GenBank accession NC_001398.1) 

20437 - 20564 Intervening 
Sequence 

128 Synthetic DNA sequence used for cloning 

 

III.B. Sequence of the Insert 
Sequence characterization analysis was performed to determine the DNA sequence of the 
DP915635 insert.  It should be noted that while DNA sequencing provides certain molecular 
information, the exact nucleotide sequence should not be viewed as static.  Spontaneous 
mutations are a very common phenomenon in plants, presenting a biological mechanism of 
adaptation to constantly changing environment (Weber et al., 2012).  Spontaneous mutations 
can occur in any part of the plant genome and in both non-GE and GE plants (Waigmann et al., 
2013).  In GE plants, there is no scientific basis to expect that the frequency of spontaneous 
mutations in transgenic insert or flanking genomic regions would be greater than in the rest of 
the plant genome, or that they would have a differential impact on safety (La Paz et al., 2010; 
Waigmann et al., 2013).  
Sanger sequence is provided in section VII.  APPENDIX-Sequence of the Inserted Genetic Material  
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IV. Description of the Traits Expressed in DP915635 Maize 
IV.A. Purpose and Intended Phenotype of DP915635 Maize 
Maize has multiple downstream uses for feed, fuel, and food that are significant for the global 
supply of this crop commodity.  The introduction of insect-resistant and herbicide-tolerant 
DP915635 maize is intended to help growers keep pace with increasing maize demand globally 
by mitigating the effects of certain plant pests (Diabrotica spp.) and enabling effective 
management of agriculturally important weeds.  The United States is one of the world’s largest 
maize producers and a leading exporter of maize, with approximately 88.6 million acres of maize 
planted in 2022 (USDA-NASS, 2022).  One of the most serious pests of maize in the United States 
is western corn rootworm (WCR; Diabrotica virgifera virgifera), with economic losses of greater 
than $1 billion annually from both management costs and yield loss (Metcalf, 1986; PHI, 2010; 
Shrestha et al., 2018). 
WCR damage has historically been managed with crop rotation, broad-spectrum soil insecticides, 
and transgenic crops expressing crystalline (Cry) proteins, such as Cry3 and Cry34/35 classes of 
protein, developed from Bacillus thuringiensis (Bt).  Certain Bt maize events expressing these 
classes of Cry proteins have repeatedly demonstrated efficacy against susceptible corn rootworm 
pests, while limiting impacts to populations of non-target organisms, including those beneficial 
to agriculture and provide plant-pest mitigation (predators and parasitoids of plant pests) (Devos 
et al., 2012; Svobodová et al., 2015; Svobodová et al., 2017).  As adoption of Bt maize has 
increased, the selection pressure on target insects to develop resistance has become greater 
(Cullen et al., 2013).  Insect resistance to transgenic traits can pose a threat to the long-term 
durability of Bt crops.  As reduced performance of Cry3 and Cry34/35 proteins in maize has been 
reported in the scientific literature (Gassmann et al., 2016; Jakka et al., 2016), new mechanisms 
of action (MOA) are important for maintaining sustainable and durable CRW management 
(Gassmann et al., 2016; Niu et al., 2017). 
IV.A.1. Insect Resistance 
DP915635 maize produces the IPD079Ea protein that has demonstrated to be efficacious against 
certain susceptible CRW pests, including WCR (Boeckman et al., 2022).  DP915635 maize is 
anticipated to diversify the currently available Bt protein-based MOAs for CRW control through 
the use of a new protein MOA.  DP915635 maize is intended to help mitigate against CRW plant 
pest risk by providing farmers with an additional option and an alternative to soil-applied or 
foliar-applied insecticides for controlling susceptible CRW pests to protect maize grain yield.   
IV.A.2. Herbicide Tolerance 
GE herbicide-resistant maize lines are widely cultivated because they provide flexible weed 
management options for growers.  Herbicide-resistant maize has a significant impact on growers’ 
earnings and sustainable agricultural practices as they enable specific herbicides to be used on 
an as-needed basis and can help growers to adopt reduced or no tillage practices which can 
reduce soil erosion, improve soil health, and reduce carbon footprint, among other benefits 
(Fawcett and Towery, 2003; Fernandez-Cornejo et al., 2012).    
The PAT protein confers tolerance to the herbicidal active ingredient glufosinate-ammonium 
(CERA - ILSI Research Foundation, 2016).  DP915635 maize provides farmers with an additional 
control option for herbicide management practices. 



Pioneer Hi-Bred International, Inc.  No CBI  
DP915635 Maize  Page 15 of 31 

 

IV.A.3. Selectable Marker 
The PMI protein was incorporated into DP915635 maize to enable selection of plants containing 
the desired constructs during the event development process (Negrotto et al., 2000).  The PMI 
present in DP915635 maize is found in several approved events that are currently in commercial 
use (ISAAA, 2022). 

IV.B. Characterization of the IPD079Ea Protein Expressed in DP915635 Maize 
IV.B.1. MACPF Protein Background 
The IPD079Ea protein, encoded by the ipd079Ea gene from Ophioglossum pendulum, has a 
sequence motif that place it among a family of pore forming proteins known as membrane attack 
complex, perforin like (MACPF).   
Certain MACPF proteins (like the IPD079Ea protein) are known for multistep transmembrane 
pore formation.  This begins with recognition and binding to a membrane receptor, using the C 
terminal domain as an anchor and specific binding recognition site.  The bound protein then 
assembles into a ring-shaped complex (referred to as oligomerization), followed by pore 
formation via protein conformational changes (in α-helices and β-strands of the MACPF domain) 
to begin membrane insertion.  Toxicity is then conferred by either the transport of toxins across 
the membrane, or by flux leading to osmotic imbalance causing cell lysis (Reboul et al., 2016, 
Rosado et al., 2008; Tilley and Saibil, 2006)). 
MACPF proteins are found in bacterial species, proteins of the immune system, and have been 
identified in plant species.  MACPF proteins have been investigated in Arabidopsis thaliana 
immune and salicylic acid (SA) mediated defense signaling pathways (Morita-Yamamuro et al., 
2005; Yu et al., 2020), and more recently in six species of the Poaceae clade and one species of 
green algae (Yu et al., 2020).   
Poaceae family (including Zea mays) MACPF gene expression has been shown to be induced as a 
defense response to environmental (biotic and abiotic) stresses and that gene expression is 
preferential to vegetative tissues (Yu et al., 2020).  Stress response of MACPF proteins in the 
Poaceae family has shown that promoters upstream of MACPF genes in maize are activated in 
response to external stimuli (biotic and abiotic stressors) (Yu et al., 2020), but the function of 
MACPF proteins and their role in development and response to environmental stress in maize is 
largely unknown.   
IV.B.2. Mechanism of Action of the IPD079Ea protein  
Similar to the mode of action of 3-domain Cry toxins from Bacillus thuringiensis, the IPD079Ea 
protein is a pore-forming protein which localizes in the target insect midgut.  Once ingested by 
target insects, the IPD079Ea protein binds to a specific midgut receptor and forms a pore 
structure.  Mortality in target insects is then accomplished by the pore’s disruption of midgut 
membranes via osmotic imbalance and cell lysis.  The crystal structure of the IPD079Ea protein 
has been determined and shows an N-terminal MACPF domain (used for pore formation), and a 
C terminal β-tripod domain which is likely used for receptor recognition.  Similar β-tripod domains 
have been identified in other MACPF proteins and the C-terminal domain of that protein 
demonstrated specificity in receptor recognition in insect cells, conferring activity against WCR  
(Zaitseva et al., 2019).   
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Insect midgut binding of the IPD079Ea protein requires the presence of an appropriate receptor 
to mediate the protein’s toxicity.  Although the specific receptor is presently unknown, Pioneer 
laboratory assays show that the IPD079Ea protein exhibits preferred binding in the midgut 
membranes of WCR, does not bind to European corn borer midgut membranes, and does not 
utilize receptors previously identified for Cry proteins.   
Unlike MACPF proteins which are driven by promoters that initiate expression in response to 
external stimuli, the ipd079Ea gene in DP915635 maize is driven by a maize root specific 
promoter (zm-pcoa; Table 1) (WO Patent 2017/222821; Crow et al., 2017) and was designed to 
be expressed in DP915635 maize roots at vegetative stages when CRW pests are active.  The 
expression data presented in Table 2 below demonstrate that the IPD079Ea protein is 
preferentially expressed in DP915635 maize roots during vegetative stages of plant development. 
The IPD079Ea protein is produced by DP915635 maize solely to confer protection against certain 
coleopteran insects.  As the IPD079Ea protein is receptor-mediated, specific to WCR, and 
designed to express when the target pest is active, Pioneer does not expect the IPD079Ea protein 
to affect DP915635 plant response to biotic or abiotic stressors, or developmental differences 
when compared to a non-GE, near isoline control maize.   
IV.B.3. IPD079Ea Protein Trait Expression Assessment in DP915635 Maize 
The expression levels of the IPD079Ea protein were evaluated in DP915635 maize.  
Tissue samples were collected during the 2019 growing season at six sites in commercial maize-
growing regions of the United States and Canada.  A randomized complete block design with four 
blocks was utilized at each site.  The following tissue samples were collected: root (V6, V9, and 
R4 growth stages), leaf (V9, R1, and R4 growth stages), pollen (R1 growth stage), forage (R4 
growth stage), and grain (R6 growth stage).  The concentrations of the IPD079Ea protein were 
determined using a quantitative enzyme-linked immunosorbent assay (ELISA). 
The maximum concentration of IPD079Ea found in several growth stages and tissues are 
summarized across sites in Table 2. 
Table 2. Across-Sites Summary of Maximum IPD079Ea Protein Concentrations in DP915635 
Maize 

Tissue 
(Growth Stage) 

Maximum  
ng IPD079Ea/mg Tissue Dry Weight 

Root (V6) 26 
Root (V9) 30 
Root (R4) 2.7 
Leaf (V9) 1.6 
Leaf (R1) 0.29 
Leaf (R4) <0.14 

Pollen (R1) 1.3 
Forage (R4) 0.46 
Grain (R6) 0.36 

Note:  Growth stages (Abendroth et al., 2011).  
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IV.C. Characterization of the PAT Protein Expressed in DP915635 Maize 
IV.C.1. Mechanism of Action of the PAT Protein 
The mode of action of the PAT protein has been previously characterized and described (CERA - 
ILSI Research Foundation, 2011; Hérouet et al., 2005).  The United States EPA has granted an 
exemption from the requirement of a tolerance for the PAT protein as an inert ingredient in 
plants (US-EPA, 1996).  The PAT protein confers tolerance to the herbicidal active ingredient 
glufosinate-ammonium, the active ingredient in phosphinothricin herbicides. Glufosinate 
chemically resembles the amino acid glutamate and acts to inhibit an enzyme called glutamine 
synthetase, which is involved in the synthesis of glutamine.  Glutamine synthetase is also involved 
in ammonia detoxification.  Due to its similarity to glutamate, glufosinate blocks the activity of 
glutamine synthetase, resulting in reduced glutamine levels and a corresponding increase in 
concentrations of ammonia in plant tissues, leading to cell membrane disruption and cessation 
of photosynthesis resulting in plant death.  The PAT protein confers tolerance to glufosinate-
ammonium herbicides by acetylating phosphinothricin, an isomer of glufosinate-ammonium, 
thus detoxifying the herbicide (CERA - ILSI Research Foundation, 2011; Hérouet et al., 2005). 

IV.D. Characterization of the PMI Protein Expressed in DP915635 Maize 
IV.D.1. Mechanism of Action of the PMI Protein 
The mode of action of PMI has been previously characterized and described (Negrotto et al., 
2000; Privalle, 2002; Reed et al., 2001; Weisser et al., 1996).  PMI is widely present in nature and 
is expressed in fungi, insects, plants, and mammals (Slein, 1950; US-EPA, 2004). The United States 
EPA has granted an exemption from the requirement of a tolerance for the PMI protein as an 
inert ingredient in plants (US-EPA, 2004).  The PMI protein catalyzes the reversible 
interconversion between mannose-6-phosphate and fructose-6-phosphate. Mannose is 
phosphorylated by hexokinase to mannose-6-phosphate and in the presence of PMI enters the 
glycolytic pathway after isomerization to fructose 6-phosphate.  In the absence of PMI, mannose-
6-phosphate accumulates in the plant cells and inhibits glycolysis; additionally, high levels of 
mannose can lead to other impacts on photosynthesis and adenosine triphosphate (ATP) 
production (Negrotto et al., 2000; Privalle, 2002). However, in the presence of PMI, plant cells 
may survive on media containing mannose as a carbon source, thus allowing PMI to be utilized 
as a selectable marker (Negrotto et al., 2000; Reed et al., 2001). 

IV.E. Expected Changes in the Metabolism, Physiology, or Development of DP915635 
Maize 
No changes in metabolism, physiology or development are expected due to the traits/genetic 
modifications in DP915635 maize relative to its comparator plant, non-GM maize. 

V. Additional Information 
The IPD079Ea protein is not intended nor expected to interact with any biochemical pathways or 
change the metabolism or physiology of maize.  The IPD079Ea protein does not have a 
mechanism of action on the plant itself.  It is expressed in DP915635 maize solely to confer 
protection against certain susceptible coleopteran pests. 
The mode of action of the IPD079Ea insecticidal protein is through specific binding to WCR midgut 
binding sites.  Therefore, non-target organisms, including plant-pest parasitoids and predators, 
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are unlikely to be adversely affected by the IPD079Ea protein in DP915635 maize (see Table 2 in 
O’Neill et al., 2024). 
Overall, studies to date have shown that the effects of IR (insect resistant) crops on non-target 
populations are minimal to negligible in comparison to the effects of broad-spectrum chemical 
insecticides (NAS, 2016; Romeis et al., 2019).  Naranjo (2009) found that the use of Bt crops has 
the potential to enhance, rather than reduce, the role of biological control in integrated pest 
management systems.  A recent more extensive review article examining evidence from 25 years 
of research into GM crops confirmed that the new analysis is “largely consistent with previous 
analysis” (Meissle et al. 2022).  Although the trait/MOA analyzed in these reviews are mostly Bt 
proteins, it is unlikely that the effects of IDP079Ea protein in DP915635 maize on plant pest 
populations would be different than those of Bt and other GM crops.  The conclusions of these 
publications are applicable to DP915635 maize, as the IPD079Ea protein has a similar narrow 
spectrum of activity and the same routes of exposure (expressed in planta) and ecological 
interactions (in maize). 
Herbicide resistance to glufosinate by catalyzing the conversion of L-phosphinothricin (L-PPT) to 
a non-phytotoxic form (N-acetylphosphinothricin) (PAT protein) and the PMI marker which 
catalyzes the reversible conversion of mannose 6-phosphate and fructose 6-phosphate have 
previously been evaluated and deregulated in maize by USDA, are found in multiple commercial 
maize products grown in the environment (including in combination with other modifications 
that confer protection against certain coleopteran insects), and have not increased plant pest risk 
when compared to non-GE maize.  Both PAT and PMI in maize are plant-trait-MOA combinations 
that have been determined by APHIS not to require regulation under 7 CFR part 340 
(https://www.aphis.usda.gov/aphis/ourfocus/biotechnology/regulatory-
processes/confirmations/moa/moa-table).   
Based on the information contained herein and publicly available information, and APHIS’ 
knowledge and experience with the plant, trait, and MOA, Pioneer requests APHIS conduct an 
initial review to determine whether there is a plausible pathway by which DP915635 maize would 
pose an increased plant pest risk relative to conventional maize and, if none are identified, that 
DP915635 maize is not subject to the regulations in 7 CFR part 340.  
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VII. APPENDIX – Sequence of the Inserted Genetic Material  
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GGTACCTCACTGACTAGCTAATCGAGCTAGTTACCCTATGAGGTGACATGAAGCGCTCACGGTTACTATGACGGTT
AGCTTCACGACTGTTGGTGGCAGTAGCGTACGACTTAGCTATAGTTCCGGACTTACCGATAACTTCGTATAGCATA
CATTATACGAAGTTATGGCGCCGCTAGCCTGCAGTGCAGCGTGACCCGGTCGTGCCCCTCTCTAGAGATAATGAGC
ATTGCATGTCTAAGTTATAAAAAATTACCACATATTTTTTTTGTCACACTTGTTTGAAGTGCAGTTTATCTATCTTTAT
ACATATATTTAAACTTTACTCTACGAATAATATAATCTATAGTACTACAATAATATCAGTGTTTTAGAGAATCATATA
AATGAACAGTTAGACATGGTCTAAAGGACAATTGAGTATTTTGACAACAGGACTCTACAGTTTTATCTTTTTAGTGT
GCATGTGTTCTCCTTTTTTTTTGCAAATAGCTTCACCTATATAATACTTCATCCATTTTATTAGTACATCCATTTAGGG
TTTAGGGTTAATGGTTTTTATAGACTAATTTTTTTAGTACATCTATTTTATTCTATTTTAGCCTCTAAATTAAGAAAAC
TAAAACTCTATTTTAGTTTTTTTATTTAATAATTTAGATATAAAATAGAATAACATAAAGTGACTAAAAATTAAACAA
ATACCCTTTAAGAAATTAAAAAAACTAAGGAAACATTTTTCTTGTTTCGAGTAGATAATGCCAGCCTGTTAAACGCC
GTCGACGAGTCTAACGGACACCAACCAGCGAACCAGCAGCGTCGCGTCGGGCCAAGCGAAGCAGACGGCACGGC
ATCTCTGTCGCTGCCTCTGGACCCCTCTCGAGAGTTCCGCTCCACCGTTGGACTTGCTCCGCTGTCGGCATCCAGAA
ATTGCGTGGCGGAGCGGCAGACGTGAGCCGGCACGGCAGGCGGCCTCCTCCTCCTCTCACGGCACCGGCAGCTA
CGGGGGATTCCTTTCCCACCGCTCCTTCGCTTTCCCTTCCTCGCCCGCCGTAATAAATAGACACCCCCTCCACACCCT
CTTTCCCCAACCTCGTGTTGTTCGGAGCGCACACACACACAACCAGATCTCCCCCAAATCCACCCGTCGGCACCTCC
GCTTCAAGGTACGCCGCTCGTCCTCCCCCCCCCCCCTCTCTACCTTCTCTAGATCGGCGTTCCGGTCCATGCATGGTT
AGGGCCCGGTAGTTCTACTTCTGTTCATGTTTGTGTTAGATCCGTGTTTGTGTTAGATCCGTGCTGCTAGCGTTCGT
ACACGGATGCGACCTGTACGTCAGACACGTTCTGATTGCTAACTTGCCAGTGTTTCTCTTTGGGGAATCCTGGGAT
GGCTCTAGCCGTTCCGCAGACGGGATCGATTTCATGATTTTTTTTGTTTCGTTGCATAGGGTTTGGTTTGCCCTTTTC
CTTTATTTCAATATATGCCGTGCACTTGTTTGTCGGGTCATCTTTTCATGCTTTTTTTTGTCTTGGTTGTGATGATGTG
GTCTGGTTGGGCGGTCGTTCTAGATCGGAGTAGAATTCTGTTTCAAACTACCTGGTGGATTTATTAATTTTGGATCT
GTATGTGTGTGCCATACATATTCATAGTTACGAATTGAAGATGATGGATGGAAATATCGATCTAGGATAGGTATAC
ATGTTGATGCGGGTTTTACTGATGCATATACAGAGATGCTTTTTGTTCGCTTGGTTGTGATGATGTGGTGTGGTTG
GGCGGTCGTTCATTCGTTCTAGATCGGAGTAGAATACTGTTTCAAACTACCTGGTGTATTTATTAATTTTGGAACTG
TATGTGTGTGTCATACATCTTCATAGTTACGAGTTTAAGATGGATGGAAATATCGATCTAGGATAGGTATACATGT
TGATGTGGGTTTTACTGATGCATATACATGATGGCATATGCAGCATCTATTCATATGCTCTAACCTTGAGTACCTAT
CTATTATAATAAACAAGTATGTTTTATAATTATTTTGATCTTGATATACTTGGATGATGGCATATGCAGCAGCTATAT
GTGGATTTTTTTAGCCCTGCCTTCATACGCTATTTATTTGCTTGGTACTGTTTCTTTTGTCGATGCTCACCCTGTTGTT
TGGTGTTACTTCTGCAGGTCGACTTTAACTTAGCCTAGGGAAGTTCCTATTCCGAAGTTCCTATTCTCTAGAAAGTA
TAGGAACTTCAGATCCACCGGGATCCCCGATCATGCAAAAACTCATTAACTCAGTGCAAAACTATGCCTGGGGCAG
CAAAACGGCGTTGACTGAACTTTATGGTATGGAAAATCCGTCCAGCCAGCCGATGGCCGAGCTGTGGATGGGCGC
ACATCCGAAAAGCAGTTCACGAGTGCAGAATGCCGCCGGAGATATCGTTTCACTGCGTGATGTGATTGAGAGTGA
TAAATCGACTCTGCTCGGAGAGGCCGTTGCCAAACGCTTTGGCGAACTGCCTTTCCTGTTCAAAGTATTATGCGCA
GCACAGCCACTCTCCATTCAGGTTCATCCAAACAAACACAATTCTGAAATCGGTTTTGCCAAAGAAAATGCCGCAG
GTATCCCGATGGATGCCGCCGAGCGTAACTATAAAGATCCTAACCACAAGCCGGAGCTGGTTTTTGCGCTGACGC
CTTTCCTTGCGATGAACGCGTTTCGTGAATTTTCCGAGATTGTCTCCCTACTCCAGCCGGTCGCAGGTGCACATCCG
GCGATTGCTCACTTTTTACAACAGCCTGATGCCGAACGTTTAAGCGAACTGTTCGCCAGCCTGTTGAATATGCAGG
GTGAAGAAAAATCCCGCGCGCTGGCGATTTTAAAATCGGCCCTCGATAGCCAGCAGGGTGAACCGTGGCAAACG
ATTCGTTTAATTTCTGAATTTTACCCGGAAGACAGCGGTCTGTTCTCCCCGCTATTGCTGAATGTGGTGAAATTGAA
CCCTGGCGAAGCGATGTTCCTGTTCGCTGAAACACCGCACGCTTACCTGCAAGGCGTGGCGCTGGAAGTGATGGC
AAACTCCGATAACGTGCTGCGTGCGGGTCTGACGCCTAAATACATTGATATTCCGGAACTGGTTGCCAATGTGAAA
TTCGAAGCCAAACCGGCTAACCAGTTGTTGACCCAGCCGGTGAAACAAGGTGCAGAACTGGACTTCCCGATTCCA
GTGGATGATTTTGCCTTCTCGCTGCATGACCTTAGTGATAAAGAAACCACCATTAGCCAGCAGAGTGCCGCCATTT
TGTTCTGCGTCGAAGGCGATGCAACGTTGTGGAAAGGTTCTCAGCAGTTACAGCTTAAACCGGGTGAATCAGCGT
TTATTGCCGCCAACGAATCACCGGTGACTGTCAAAGGCCACGGCCGTTTAGCGCGTGTTTACAACAAGCTGTAAGA
GCTTACTGAAAAAATTAACATCTCTTGCTAAGCTGGGGGTGGAACCTAGACTTGTCCATCTTCTGGATTGGCCAAC
TTAATTAATGTATGAAATAAAAGGATGCACACATAGTGACATGCTAATCACTATAATGTGGGCATCAAAGTTGTGT
GTTATGTGTAATTACTAGTTATCTGAATAAAAGAGAAAGAGATCATCCATATTTCTTATCCTAAATGAATGTCACGT
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GTCTTTATAATTCTTTGATGAACCAGATGCATTTCATTAACCAAATCCATATACATATAAATATTAATCATATATAAT
TAATATCAATTGGGTTAGCAAAACAAATCTAGTCTAGGTGTGTTTTGCGAATGCGACCTTCTTATGTGCTTCTAGTC
TCCAAATGTGGTTGATAGTTATTTTGCTCTAAGATCAACAGTAATGAAGTATAAATCATCGTTGTGGTGTGCTACTC
GGTTAATTGAGCATTAACACACACAAACATGACGAGGATGGTATAATCTCCAAAAATGTGTACTTTGTTAGGTGGG
ACCCTATAGCCTTGATTAATGTGCTATGTTAGGCATGCCTGGAAACGTGTGACGCATATGTTTTGTGAACCTGTTGA
TATTATATGTGCTTTTATATTACCATATTTTATTAAAATACTAATATTTATTACTAGTAAGATATAACATTCTATCTAG
CTTAAAAACTAACCATAAATATTCCATAATAACTAGATTTACCAAACTAATATACTAAATATACATAATAAATACAA
AATTAACAAGACAATAATCAATATTTATGAGCTTAATATATTTAGACATTATGGTTGGTCGACGATAATCATGCTAA
CTTTTCGTAATTGCTTGATTGAAATATGCTTAGAATAATGCCTCTTTGTTCTACATGGCAAATAGGGACCATTATGG
TGTAACACCCTGGGAACCACAAACACCCCGAAATGCTACTAAACTACACAACTAACCTTCATATATAAAATTTCGAC
AGCATCTCCTTTGAAAATTTGCATAGACGTGGAAGCAACAGAGTATAAACAGATATCATGATAAGAAAACATACTA
GACATTAATAATCTGCTAGAAATGGGAAGAATCCTAACTTGACGACTGCGTAACTGACTAGAGTCACACTTAGCTG
ACCCTAGTCACTTACAACTGACTTCGTGTCCTAGGCTTAGGCTACTGCTAGTCCGCGGTGTATCCGTGATCGAGTTG
GCGCCAGACGGAATCTGTTCTCCATCGCTGACATCCTCGAGTAGATCACATTCAAGCTTGATATCGAATTCCTGCA
GCCCATCCCTCAGCCGCCTTTCACTATCTTTTTTGCCCGAGTCATTGTCATGTGAACCTTGGCATGTATAATCGGTGA
ATTGCGTCGATTTTCCTCTTATAGGTGGGCCAATGAATCCGTGTGATCGCGTCTGATTGGCTAGAGATATGTTTCTT
CCTTGTTGGATGTATTTTCATACATAATCATATGCATACAAATATTTCATTACACTTTATAGAAATGGTCAGTAATAA
ACCCTATCACTATGTCTGGTGTTTCATTTTATTTGCTTTTAAACGAAAATTGACTTCCTGATTCAATATTTAAGGATC
GTCAACGGTGTGCAGTTACTAAATTCTGGTTTGTAGGAACTATAGTAAACTATTCAAGTCTTCACTTATTGTGCACT
CACCTCTCGCCACATCACCACAGATGTTATTCACGTCTTAAATTTGAACTACACATCATATTGACACAATATTTTTTTT
AAATAAGCGATTAAAACCTAGCCTCTATGTCAACAATGGTGTACATAACCAGCGAAGTTTAGGGAGTAAAAAACA
TCGCCTTACACAAAGTTCGCTTTAAAAAATAAAGAGTAAATTTTACTTTGGACCACCCTTCAACCAATGTTTCACTTT
AGAACGAGTAATTTTATTATTGTCACTTTGGACCACCCTCAAATCTTTTTTCCATCTACATCCAATTTATCATGTCAAA
GAAATGGTCTACATACAGCTAAGGAGATTTATCGACGAATAGTAGCTAGCATACTCGAGGTCATTCATATGCTTGA
GAAGAGAGTCGGGATAGTCCAAAATAAAACAAAGGTAAGATTACCTGGTCAAAAGTGAAAACATCAGTTAAAAG
GTGGTATAAAGTAAAATATCGGTAATAAAAGGTGGCCCAAAGTGAAATTTACTCTTTTCTACTATTATAAAAATTG
AGGATGTTTTTGTCGGTACTTTGATACGTCATTTTTGTATGAATTGGTTTTTAAGTTTATTCGCTTTTGGAAATGCAT
ATCTGTATTTGAGTCGGGTTTTAAGTTCGTTTGCTTTTGTAAATACAGAGGGATTTGTATAAGAAATATCTTTAAAA
AAACCCATATGCTAATTTGACATAATTTTTGAGAAAAATATATATTCAGGCGAATTCTCACAATGAACAATAATAAG
ATTAAAATAGCTTTCCCCCGTTGCAGCGCATGGGTATTTTTTCTAGTAAAAATAAAAGATAAACTTAGACTCAAAAC
ATTTACAAAAACAACCCCTAAAGTTCCTAAAGCCCAAAGTGCTATCCACGATCCATAGCAAGCCCAGCCCAACCCA
ACCCAACCCAACCCACCCCAGTCCAGCCAACTGGACAATAGTCTCCACACCCCCCCACTATCACCGTGAGTTGTCCG
CACGCACCGCACGTCTCGCAGCCAAAAAAAAAAAAAGAAAGAAAAAAAAGAAAAAGAAAAAACAGCAGGTGGG
TCCGGGTCGTGGGGGCCGGAAACGCGAGGAGGATCGCGAGCCAGCGACGAGGCCGGCCCTCCCTCCGCTTCCAA
AGAAACGCCCCCCATCGCCACTATATACATACCCCCCCCTCTCCTCCCATCCCCCCAACCCTACCACCACCACCACCA
CCACCTCCACCTCCTCCCCCCTCGCTGCCGGACGACGAGCTCCTCCCCCCTCCCCCTCCGCCGCCGCCGCGCCGGTA
ACCACCCCGCCCCTCTCCTCTTTCTTTCTCCGTTTTTTTTTTCCGTCACGGTCTCGATCTTTGGCCTTGGTAGTTTGGG
TGGGCGAGAGGCGGCTTCGTGCGCGCCCAGATCGGTGCGCGGGAGGGGCGGGATCTCGCGGCTGGGGCTCTCG
CCGGCGTGGATCAGGCCCGGATCTCGCGGGGAATGGGGCTCTCGGATGTAGATCTGCGATCCGCCGTTGTTGGG
GGAGATGATGGGGGGTTTAAAATTTCCGCCATGCTAAACAAGATCAGGAAGAGGGGAAAAGGGCACTATGGTTT
ATATTTTTATATATTTCTGCTGCTTCGTCAGGCTTAGATGTGCTAGATCTTTCTTTCTTCTTTTTGTGGGTAGAATTTG
AATCCCTCAGCATTGTTCATCGGTAGTTTTTCTTTTCATGATTTGTGACAAATGCAGCCTCGTGCGGAGCTTTTTTGT
AGGTAGAAGGATCCACACGACACCATGTCCCCCGAGCGCCGCCCCGTCGAGATCCGCCCGGCCACCGCCGCCGAC
ATGGCCGCCGTGTGCGACATCGTGAACCACTACATCGAGACCTCCACCGTGAACTTCCGCACCGAGCCGCAGACC
CCGCAGGAGTGGATCGACGACCTGGAGCGCCTCCAGGACCGCTACCCGTGGCTCGTGGCCGAGGTGGAGGGCGT
GGTGGCCGGCATCGCCTACGCCGGCCCGTGGAAGGCCCGCAACGCCTACGACTGGACCGTGGAGTCCACCGTGT
ACGTGTCCCACCGCCACCAGCGCCTCGGCCTCGGCTCCACCCTCTACACCCACCTCCTCAAGAGCATGGAGGCCCA
GGGCTTCAAGTCCGTGGTGGCCGTGATCGGCCTCCCGAACGACCCGTCCGTGCGCCTCCACGAGGCCCTCGGCTA
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CACCGCCCGCGGCACCCTGCGCGCCGCCGGCTACAAGCACGGCGGCTGGCACGACGTCGGCTTCTGGCAGCGCG
ACTTCGAGCTGCCGGCCCCGCCGCGCCCGGTGCGCCCGGTGACGCAGATCTGAGTCGACCTGCAGGCATGCCGCT
GAAATCACCAGTCTCTCTCTACAAATCTATCTCTCTCTATAATAATGTGTGAGTAGTTCCCAGATAAGGGAATTAGG
GTTCTTATAGGGTTTCGCTCATGTGTTGAGCATATAAGAAACCCTTAGTATGTATTTGTATTTGTAAAATACTTCTAT
CAATAAAATTTCTAATTCCTAAAACCAAAATCCAGTGGCGAGCTAATGCGGCCCGAATAACTTCGTATAGCATACA
TTATACGAAGTTATACCTGGTGGCGCCGCTAGGGGCTGCAGGAATTCCTGCAGCCCGGGGGATCCACTAGTTCTA
GAGCGGCCGACCTCGACAGATCTAAGCTTACTAGTGCCGTGGGTCGTTTAAGCTGCCGCTGTACCTGTGTCGTCTG
GTGCCTTCTGGTGTACCTGGGAGGTTGTCGTCTATCAAGTATCTGTGGTTGGTGTCATGAGTCAGTGAGTCCCAAT
ACTGTTCGTGTCCTGTGTGCATTATACCCAAAACTGTTATGGGCAAATCATGAATAAGCTTGATGTTCGAACTTAAA
AGTCTCTGCTCAATATGGTATTATGGTTGTTTTTGTTCGTCTCCTAATATTTGCCTGGGATCAAATTTTATTGGCTGG
TGTTCATTTGACCTCCATGTTCTTGCTAGGCTCCATTTTTTACTCTACAGCCATAATATGTTTGATTGTTTGGTTTGTT
CTTTGTTGTACACCTGGTTCTGTCGAGCTTAGTTTTCGACACTGGCTTACAGCTTAACATGTTGCTATTTTATTGGGT
TCTGATTGCTATTTTATTGGGTTCTGATTGCTAGTTTTTGCTGAATCCAAAAACCATGTTATTTATTTAAGCGATCCA
GGTTATTATTATGATGGTGGCTAAGTTTTTTTTTTTCCAAGGGTAAATTTTCTGGATTCTCCAGTGTTTCTGTGGCCG
AATTCACTAGTGATTCAGATCTGATATCGATGGGCCCACTAACTATCTATACTGTAATAATGTTGTATAGCCGCCGG
ATAGCTAGCTAGTTTAGTCATTCAGCGGCGATGGGTAATAATAAAGTGTCATCCATCCATCACCATGGGTGGCAAC
GTGAGCAATGACCTGATTGAACAAATTGAAATGAAAAGAAGAAATATGTTATATGTCAACGAGATTTCCTCATAAT
GCCACTGACGACGTGTGTCCAAGAAATGTATCAGTGATACGTATATTCACAATTTTTTTATGACTTATACTCACAAT
TTGTTTTTTTACTACTTATACTCACAATTTGTTGTGGGTACCATAACAATTTCGATCGAATATATATCAGAAAGTTGA
CGAAAGTAAGCTCACTCAAAAAGTTAAATGGGCTGCGGAAGCTGCGTCAGGCCCAAGTTTTGGCTATTCTATCCG
GTATCCACGATTTTGATGGCTGAGGGACATATGTTCGCTTAAGCTTGGTCACCCGGTCCGGGCCTAGAAGGCCAG
CTTCAAGTTTGTACAAAAAAGCAGGCTCCGGCCAGAATCTCACTGACTAGCTAAACAGCGGCCGCTTTTAAGTATG
ACCAATTTTTAAGTATAAACCCCTCACGATTGGTTATTTTTTTAAGTATAACCAATTTTTAAGTATAAACCCCTCACC
AATTTTTAAGTATAAACCTAGCGACTAATAAACACAACTTCTTGCCAAAGTGTGAGCATCACCATTGGATCTGCGCC
CCTCACGAACAGTCTTCGCCGGGGTAAAATTCTCCAAATTAAAGTCATCTTGATGTCCTTGATCACCTGTCCATAAG
GCCCAATCCCAGCTCCACGTATACTTCTGATAAGATTGACATAGTCACTTGCATGCCAGTGTGGAACTCTGGATGC
CTAGGTCAGAGGCTAGTGACTGGCCTTCCCGGCATGCTAGCATGTAGCATGCCAAGGATCTGGCTGCTCCAGGTTT
GTTATGCCTGACATCACCATAGGGATGAGAGCAAGTATAATAATAGGCTGTAAGCTTTAAATGCTCAGGTGGAGA
AAAAAAGGAGAGGAGAGGAGAGAGAAAAGTGGGCTATAAGCTTATAGCTGTGTTAGACATAAGAATCAGAAACT
TCGTATGAGAGACAGGTGAGCTATATATTAATAACAAAGAGCTAACTATTATATGAGTGAACCGAGAGAAGGCTG
TAAAAAAACTTACACAATCAACGATCGACATTATTATTAACCTTGCTCTGTCTTGCGAGACCTCTTTGACAAAGCTA
CATCAATGCCGGCCAAGTGCCTTGGGATTTGGGAATGGCTTCTTTCCTCCCTTCCTCGGTTGTCCCCCAAGGCCTAG
GCTTGCCACGCTGTATTCAGTCGCAGCCGCCTTTACTTTTGCCCTTTGTGGAAGTTTTGTAATAAATGGTCTGATTCT
ATCTTCGGATAGATGAAGCCGGATGTTTCATCCATTATCTAAAAAAAAGTTGGTTGCTTTGCTGAGCTAAGAAAGT
GTAATCCAGAGTGCCCGTAACGTATTCATGTACATAACTATTATCTAATATAAATCTTCTTTTGTCGCAAAAAAAGG
TCGGCCCATCAGAACAAATGATCAATGTAAGGCCCAAAATTTGTGTCTCAAATGTCATTTACGTTTCCAAGCTAAAC
AAAAACACAGGATTCATATAATTTTGCTGGTGGCTTAGGCTTCGTCCAATAGTGCTTAGTTTAATTTGTATATACCT
GCACCATGGTATTCGTCTGGCCTTGGATCTTGCGCATCAATTGCCTATGGACGATGATCGCAGCCACGCCACATTC
ATTTTTAATCGCCATTTGCTTGACACCCAATGCCTCTGCACCACTTGCGCACGCTACGCACCGTCTGATACGCCAAG
ATCCCGAGCTAAAATAACACCCAATCATCAGATGAAAACAAGCGCGAGTGCGAGCCAGCCCATGGCAGCGATCTT
GGCCATTTGCGGAGCCAACTGAAAGCCGTGCACAAAATATTCGACACCGTATAAGGGAAAACACTAGTTATACGA
GGTGGGCAATAATCCAGATCTCGGACTCTTCCTAACCCGGTTCACATGCATAGCATATATGATGGCCGGCCGGGGT
TCACATGAACGCCATCCCGTGCCCTAGTGCACTGATTTCTTAATTTCGAATTTTAAGTATGACCAATTTTTAAGTATA
AACCCCTCACGATTGGTTATTTTTTTAAGTATAACCAATTTTTAAGTATAAACCCCTCACCAATTTTTAAGTATAAAC
CTAGCGACTAATAAACACAACTTCTTGCCAAAGTGTGAGCATCACCATTGGATCTGCGCCCCTCACGAACAGTCTTC
GCCGGGGTAAAATTCTCCAAATTAAAGTCATCTTGATGTCCTTGATCACCTGTCCATAAGGCCCAATCCCAGCTCCA
CGTATACTTCTGATAAGATTGACATAGTCACTTGCATGCCAGTGTGGAACTCTGGATGCCTAGGTCAGAGGCTAGT
GACTGGCCTTCCCGGCATGCTAGCATGTAGCATGCCAAGGATCTGGCTGCTCCAGGTTTGTTATGCCTGACATCAC
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CATAGGGATGAGAGCAAGTATAATAATAGGCTGTAAGCTTTAAATGCTCAGGTGGAGAAAAAAAGGAGAGGAGA
GGAGAGAGAAAAGTGGGCTATAAGCTTATAGCTGTGTTAGACATAAGAATCAGAAACTTCGTATGAGAGACAGG
TGAGCTATATATTAATAACAAAGAGCTAACTATTATATGAGTGAACCGAGAGAAGGCTGTAAAAAAACTTACACA
ATCAACGATCGACATTATTATTAACCTTGCTCTGTCTTGCGAGACCTCTTTGACAAAGCTACATCAATGCCGGCCAA
GTGCCTTGGGATTTGGGAATGGCTTCTTTCCTCCCTTCCTCGGTTGTCCCCCAAGGCCTAGGCTTGCCACGCTGTAT
TCAGTCGCAGCCGCCTTTACTTTTGCCCTTTGTGGAAGTTTTGTAATAAATGGTCTGATTCTATCTTCGGATAGATG
AAGCCGGATGTTTCATCCATTATCTAAAAAAAAGTTGGTTGCTTTGCTGAGCTAAGAAAGTGTAATCCAGAGTGCC
CGTAACGTATTCATGTACATAACTATTATCTAATATAAATCTTCTTTTGTCGCAAAAAAAGGTCGGCCCATCAGAAC
AAATGATCAATGTAAGGCCCAAAATTTGTGTCTCAAATGTCATTTACGTTTCCAAGCTAAACAAAAACACAGGATTC
ATATAATTTTGCTGGTGGCTTAGGCTTCGTCCAATAGTGCTTAGTTTAATTTGTATATACCTGCACCATGGTATTCGT
CTGGCCTTGGATCTTGCGCATCAATTGCCTATGGACGATGATCGCAGCCACGCCACATTCATTTTTAATCGCCATTT
GCTTGACACCCAATGCCTCTGCACCACTTGCGCACGCTACGCACCGTCTGATACGCCAAGATCCCGAGCTAAAATA
ACACCCAATCATCAGATGAAAACAAGCGCGAGTGCGAGCCAGCCCATGGCAGCGATCTTGGCCATTTGCGGAGCC
AACTGAAAGCCGTGCACAAAATATTCGACACCGTATAAGGGAAAACACTAGTTATACGAGGTGGGCAATAATCCA
GATCTCGGACTCTTCCTAACCCGGTTCACATGCATAGCATATATGATGGCCGGCCGGGGTTCACATGAACGCCATC
CCGTGCCCTAGTGCACTGATTTCTTAATGTCGACGGGCCGCTTTTAAGTATGACCAATTTTTAAGTATAAACCCCTC
ACGATTGGTTATTTTTTTAAGTATAACCAATTTTTAAGTATAAACCCCTCACCAATTTTTAAGTATAAACCTAGCGAC
TAATAAACACAACTTCTTGCCAAAGTGTGAGCATCACCATTGGATCTGCGCCCCTCACGAACAGTCTTCGCCGGGG
TAAAATTCTCCAAATTAAAGTCATCTTGATGTCCTTGATCACCTGTCCATAAGGCCCAATCCCAGCTCCACGTATACT
TCTGATAAGATTGACATAGTCACTTGCATGCCAGTGTGGAACTCTGGATGCCTAGGTCAGAGGCTAGTGACTGGC
CTTCCCGGCATGCTAGCATGTAGCATGCCAAGGATCTGGCTGCTCCAGGTTTGTTATGCCTGACATCACCATAGGG
ATGAGAGCAAGTATAATAATAGGCTGTAAGCTTTAAATGCTCAGGTGGAGAAAAAAAGGAGAGGAGAGGAGAG
AGAAAAGTGGGCTATAAGCTTATAGCTGTGTTAGACATAAGAATCAGAAACTTCGTATGAGAGACAGGTGAGCTA
TATATTAATAACAAAGAGCTAACTATTATATGAGTGAACCGAGAGAAGGCTGTAAAAAAACTTACACAATCAACG
ATCGACATTATTATTAACCTTGCTCTGTCTTGCGAGACCTCTTTGACAAAGCTACATCAATGCCGGCCAAGTGCCTT
GGGATTTGGGAATGGCTTCTTTCCTCCCTTCCTCGGTTGTCCCCCAAGGCCTAGGCTTGCCACGCTGTATTCAGTCG
CAGCCGCCTTTACTTTTGCCCTTTGTGGAAGTTTTGTAATAAATGGTCTGATTCTATCTTCGGATAGATGAAGCCGG
ATGTTTCATCCATTATCTAAAAAAAAGTTGGTTGCTTTGCTGAGCTAAGAAAGTGTAATCCAGAGTGTTCGTAACGT
ATTCATGTACATAACTATTATCTAATATAAATCTTCTTTTGTCGCAAAAAAAGGTCGGCCCATCAGAACAAATGATC
AATGTAAGGCCCAAAATTTGTGTCTCAAATGTCATTTACGTTTCCAAGCTAAACAAAAACACAGGATTCATATAATT
TTGCTGGTGGCTTAGGCTTCGTCCAATAGTGCTTAGTTTAATTTGTATATACCTGCACCATGGTATTCGTCTGGCCTT
GGATCTTGCGCATCAATTGCCTATGGACGATGATCGCAGCCACGCCACATTCATTTTTAATCGCCATTTGCTTGACA
CCCAATGCCTCTGCACCACTTGCGCACGCTACGCACCGTCTGATACGCCAAGATCCCGAGCTAAAATAACACCCAA
TCATCAGATGAAAACAAGCGCGAGTGCGAGCCAGCCCATGGCAGCGATCTTGGCCATTTGCGGAGCCAACTGAAA
GCCGTGCACAAAATATTCGACACCGTATAAGGGAAAACACTAGTTATACGAGGTGGGCAATAATCCAGATCTCGG
ACTCTTCCTAACCCGGTTCACATGCATAGCATATATGATGGCCGGCCGGGGTTCACATGAACGCCATCCCGTGCCC
TAGTGCACTGATTTCTTAATCCCATCCAGCATGCTCTTCAATTTTGGTGCTCACCCTTACGGGTATGCCCTCACTGCC
TTTTATAATTGTATAAGGGAAATATTATTCAATATAATGTCCTAAAAATTGGCAATATCAATCTAAAAATCGTTATG
AATAGGATGTAAACAAAGCTACTATCTGTCCATATATAACGTCACAGGAAGGACAAAAAATTCAGTCAGCGATCG
AGAACGGCAAAGAAAAACCATATTATTGTTGCTTGCCGACATAAATTTAAGTATAGGACAAAAAAAAAAGCCACA
TCATATTACATACTATGGGCTTACCAGACAAAATGAAATAAACGTGTGCATGCATGCATGCATGGTACGAACGTCT
GGATAGAGTCTCCGAGCTGAGTGTGGTCCGACGTGGAAGTGTACGTCTCAACACACGACGCATGTGACCGACAA
GGGCAAGTTGAAGTCTATGCATGGATGGGCCTGAGCGCCGCGCTGAATGAATCTGGACGGGTGGTAGGGCATCT
CGGTGGGCAAAACAAATAACTCCGTGTGCTGCATGGCTGCCTTTGGAATCTTTGCATGCAGCTGTGTGCTGAACTG
AAACCCTTCGCTCTATCTATATAAACAGATGCCCTTCGCTCTCGTCTCAGCAGGCAGCATCGTCTCAAGTTTTGTTCT
CCTCTCCTAGCTAGCCAGCACCTGCAGATCTGCTCGTTGCCTTGGTAATTCATCATGTAGTACGTAGCATCAGCTAG
TATTTATCTCAAGTATATATATACGCATATGTGTCGTCGCAGTACTTTCCCTTATCTCTCTATACACACTACACGCAT
ACATACCAATACCATCCGTCTTAACTCTTAATCTTTGCCTGCATACGTACACTGCACGTACGTACTGCAGGGCTACT
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GATTTTGTGGAACGAAGCGGTCGAGACCGGTGATCTTGTAAGGTTCCCTTCCCTCCTCCCCTCACACCCCTGTTCGT
GTTCCTTCGGATCGGATCTCAGTGGTGATGTTAGACGTCCGCGGCTGCCTACGTAGTGGCATTGCCGCCCGAAAG
GTTTGTTTAGGTGGGGTAGATCCGAAACAGGCCGGATCTGGACCATGTCCGCGGCGGGGCGGCGGGACTTGATC
GCGTAGCTGTCGTGTGCATTTCTCCCTACCAGTGGCGGAATCGGCGATGTGGACCTAAGGGCTAAGGCTTATCTGC
TGCCTTGACCATTTCGTCGCTGACAAAAACAAAGTGACAATCATGCCGTTCTCTGTTTGTTTATCTGGATCGTTATTA
CGCTGTGAATCCTGCGATATGTGGCTAAGTGATTTTTCTTCTTTTTCTGGGGGCAGTTTAGCCTTTGACCCAGTCCT
AGGTGTGGTCACTAGGACTGTGTAGCATGATGAGTGAGGTTGCAGCAGGCTGATTGCTAGTGGACGTTTTTTTCC
CCAATTTGTTAGGTTTTCACGCTCCAGGTTGTGCAAGTAATTTTGCTAGTGATTGTGTGATCCATCTTCAACGTTGA
ACCTTGTTTTTCCCCCTAAAACCCCCAACAGGAAATCTTGCCCCGACTTCTATTGCAAAAATTGTAACGCTTAGCACC
CTGATTGACTCAATTCCTGTCACTAGGCATGCTCGGTCAAAAGCAGATGATTTACCACTTAGAAACTGCCCTGCCCC
TGCTTTCCACATAGCATTTCGAACTTTTTGACTACTATTGACACCCCCCTAACTTGCCGAACTATTTCTCTCTTCAGCT
ACTATTTACCTAGTTATAATTACATAAATGTTTGTGTGTATCTTGTGCAGGGATCCGCCATGGCAGAGCCGAACAA
GGGTGGAGCACCTGCGATGAAGAACGTCGCCAAGCCGTCGACCAAACGCCTGATCCCGAGCTCGATAGCCGCTTC
GAGCCAGACTAGCGCCAACGCTCTGACGGAGCCCCTTCCTGGGTCTGACGCGATCGGCCAGAGCTACGACGCATT
CGGGTTCTTCGCCAATCCCCGCAGCATCATGAAGGAGCTGTTCGAGTTCAGCCCACAGGAGGAGATCGTCGTCGA
AGGCAACACCTGGCTTCTCAGCAGCGACTTCGTCTACACCGCCATCCGCGACACAGAGACCTCGACCGTCTCGAGG
CGCACCAAGGACGACTACAGCAAGGAGCTGGCCGTGAAGGTGAAGCTCAGCGGAAGCTACGGCTACTTCAGCGC
TAGCGTGGAGAGCGACTTCAGCCAGAGCATCAGCGACGCTACCGACACGACGTACACCAGCGTCCGCACCCACGT
CAACAAGTGGCGCCTCAGCCTCAAGGACGACGTCGGAGCTCTCCGGAGCAAGCTCCTTCCTGGTGTCAAGCAGGC
TCTCGCTACGATGGACGCAACCCAGCTCTTCGACACGTTCGGCACCCACTACGTCAGCGAGGTCCTCGTCGGTGGA
AGAGCCGACTACGTCGCCACCACCAAGACCAGCGCCTTCAGCTCGAGCACCTCCATCAGCGTCGCTGCAGAGGCG
TCGTTTCAGAGCATCGCAGGAGGCGAAGTCAGCCCCGAGAGCAAGGTCCTCGCCGAGATGCTGCGCGAGAACTC
CAGCACACGGCTCTACGCACTGGGAGGCTCAGCACTCCCGAACATCACGGACCCAGCGACCTACAACGCCTGGCT
GGAGAGCATCGACACCATCCCGGTCTTCTGCGGCTTCACCCAGAACTCCCTCAAGTCGATCAGCGAGCTCGCGGAT
TCAGCCCAACGCAGAGACGCACTCGCGAAGGCATCCCAGTCGTACATCCCCAGCTACGTCACTCGCCCAGCAGTCG
TGGGCCTCGAGGTCATCATCTCCGACTCCAACTCCGAGAGCCCTCCATACGGCTACACCCGGATCGACTACGACCT
CAACCGCAATGCCGGAGGCAAGTACGTCTTCCTCTGCTACAAGCAGAAGAACATCTCCGTCGGAGGTGACGCAGA
CGCGATCACGGACGTCCTCGTCGTCTACGGCAACGACCGGAACCCAAGCGTGCCCTCAGGCTACACCAAGATCGA
CAAGGACCTGAACTCCGGAGCTGGAGGGAAGTACATCTACTTCTGCTACTCCAAGGACAAGCGCAAGCAGGAGG
AGGGCCTTCCGATACGCGGACTTCGCGTCGTTGGACCACACCCTACGTCAGTGGCACCGTACGGCTTCAGCAAGA
TCGACATCGACCTCAACATGGGCGCAGGTGGGGACTTCATCTACCTCTGCAAGTCGCGGCACCTCGAGTGAGTTA
ACCCCGGGTCAACCCATCAGGAAGGATGAAGCGCCCCTCATTTTGTGCCCTAGGTCGTGGATTGCTGGATTTTAAT
TTTACACATTTCCTTGTCGATCCTTTCTGCTGTGTGTGGTTCGAGAATGTTAGTGTGTTATCGCAAGATCTGGGTGT
TTGGAAGTTATCTCATTATTGGGCCTCATAAATTCATAATTCTTGCCAGTTAGTGACAACTGTAGCTTAGGTTTACTT
CTGCTTGTAGTACATCGCCTAGATCGTGGGAGTCCCTCTTTTCAGACGAATGTCATGAAACATTGGTTTTTGGAAAT
GATTAGGAAGACATTTGCTGTTTTGTCGACTGCTGTTTTTTACGGCCAAGTTCAGAGTTTTTTTTTTCATGTACAAAG
TATCAGCAGTTAAATTATGTTACCTTTACCATGGTTCTTCATATTTGTTTTCCTTCCATTGCTCAATCTATGTCATCTTT
TGAAATGGTTTGGAAGGCATCCTTTATAGGATATATAGATATAGATTTGAAGCATAATTGTTAGGATAAGACACCA
GCTAGCCTATGCTGCAACGCACATTATTCGACCCTTAATAACAACAGGTGATTTTTATATTATAAAAAAGTTGGAAA
AGTATACACAAGAATTTTTCAAAAGAAGGGTAAAAGGGAACAGCCCTCCTGCTCGACAATTGGAATTGGTGTCCC
GCATAATTTTTTTCTGCCTTTGAGAATTCAGGCGTCTCTGGATTCTAGTTCACCATTTACCAATTAGAAGGAATACTA
TGTATGTATAATTCTACAATCTGCATTCTACACAATCCTTCTATTTTCTGAATATAGTTGCAAGACTAGGGCTCTCTT
ATAGTATTTCTAATTATAGCCGCTTTGCAAAGTACTGTCATATTTGATTAGGGGTATTGGAAAGAAGGAGAAAAGG
GTGACACCCTGCTTGACAATTGGAATTGATAAGCAGCCAGGGTACCAAGGCGCGAAACAGCCCCCTCCGGCGGTG
TCCCCCACTGAAGAAACTATGTGCTGTAGTATAGCCGCTGGCTAGCTAGCTAGTTGAGTCATTTAGCGGCGATGAT
TGAGTAATAATGTGTCACGCATCACCATGCATGGGTGGCAGTCTCAGTGTGAGCAATGACCTGAATGAACAATTG
AAATGAAAAGAAAAAAGTATTGTTCCAAATTAAACGTTTTAACCTTTTAATAGGTTTATACAATAATTGATATATGT
TTTCTGTATATGTCTAATTTGTTATCATCCATTTAGATATAGACGAAAAAAAATCTAAGAACTAAAACAAATGCTAA
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TTTGAAATGAAGGGAGTATATATTGGGATAATGTCGATGAGATCCCTCGTAATATCACCGACATCACACGTGTCCA
GTTAATGTATCAGTGATACGTGTATTCACATTTGTTGCGCGTAGGCGTACCCAACAATTTTGATCGACTATCAGAAA
GTCAACGGAAGCGCTGCAGAAACTTATCTCTGTTATGAATCAGAAGAAGTTCATGTCTCGTTTCATTTAAAACTTTG
GTGGTTTGTGTTTTGGGGCCTTGTAAAGCCCCTGATGAATAATTGTTCAACTATGTTTCCGTTCCTGTGTTATACCTT
TCTTTCTAATGAGTAATGACATCAAACTTCTTCTGTATTGAAATTATGTCCTTGTGAGTCTCTTTATCATCGTTTCGTC
TTTACATTATATGTGCTACTTTTGTCTAATGAGCCTGAAAAGTGGCTCCAATGGTACGCACTGGAAGATTTGTTGGC
TTCTGGTAGATATAGCGACAGTGTTGAGCTTGTAATATCATGTCTCTTATTGCTAAATTAGTTCCTTTCTTAACAGAA
ACCTTCAAAGTTTTTGTTTTTGTTTTCATTTACCTAATGTACACATACGCTGGCCATGACTAACAACATGTCCAGGCT
TAGAGCATATTTTTTTCTAGCTTAAATTGTTAACTTGTCATTCAGTAAAATCCGAGAATTGTGAAGCTCTAATTGAA
GCTAATTCGTTTTATAAAGTCAGTTAAAAAGTATACTAAATTATCCAACTTTTCTTCAAAATCTCAAAATTCTATGAC
AAAACGATAGTCTTTGTTTATGTCAGTACCACAAAGAGGTGGAAAAAAACACCAAAAAAACAATAAGCAAACTAT
ACACTGAGAAGAAAAATAAAAGAGAGCTCAATAGATGTTTTATACTAACGGTAGATTAGATCAAAGATCCAAGCT
TTACTCTACATAGAGCAGAACCCAGAATCCCTTCATATCTCTTTTATTCTAGCACCGATAATCTACTGAAAAGAAGA
CACTTAGAGCTCTGTCTCTTTGTCAAAGAAGTCCCAGCCGTCATCCAGAAGCTCCTTACGTTCATTAACAGAGAATT
CGACAAAGCAGCATTAGTCCGTTGATCGGTGGAAGACCACTCGTCAGTGTTGAGTTGAATGTTTGATCAATAAAAT
ACGGCAATGCTGTAAGGGTTGTTTTTTATGCCATTGATAATACACTGTACTGTTCAGTTGTTGAACTCTATTTCTTAG
CCATGCCAAGTGCTTTTCTTATTTTGAATAACATTACAGCAAAAAGTTGAAAGACAAAAAAAAAAACCCCCGAACA
GAGTGCTTTGGGTCCCAAGCTTCTTTAGACTGTGTTCGGCGTTCCCCCTAAATTTCTCCCCCTATATCTCACTCACTT
GTCACATCAGCGTTCTCTTTCCCCCTATATCTCCACGCTCTACAGCAGTTCCACCTATATCAAACCTCTATACCCCACC
ACAACAATATTATATACTTTCATCTTCAACTAACTCATGTACCTTCCAATTTTTTTCTACTAATAATTATTTACGTGCA
CAGAAACTTAGCAAGGAGAGAGAGAGCGGGGTGACCAAGCTTGGCGCGCCATTCTATCACTAGCTAGCTGCTAAT
TATTCCCGGGCACCCAGCTTTCTTGTACAAAGTGGCCGTTACAGAATCACTGACTAGCTAATCTAGCGGCCGCTCA
AGCTTCGGCATGCAATTCGCATACCTACAGTACAACGTGGCCAAAGTCATCATTTAATGAGCTCTCGGGCGCGCCG
TCTCACTAGCTAGCTGCTAACGTTCCCGGGCAACTTTATTATACAAAGTTGATAGATCCTACAGGCCAGAATGGCCT
CTGGATTCAGCGGCCTAGAAGGCCGAAGTACTTGGTCTTCCTAATATCGGACCGAGGACCGATTAAACTTTAATTC
GGTCCGTCAATATTCACCGAAGCGACTAATTAACTAGCTGTCCCACGGCCTAACTAGCACTTAATCCCCTAGCCTAA
CCTAAGAGCGCTAATCTAGGCTAGTGGTCACTTAGGGCTTTAAGGCTAGCGTATACGAAGTTCCTATTCCGAAGTT
CCTATTCTTCAAAAAGTATAGGAACTTCTGTACACCTGAGCTGATTCCGATGACTTCGTAGGTTCCTAGCTCAAGCC
GCTCGTGTCCAAGCGTCACTTACGATTAGCTAATGATTACGGCATCTAGGACCGACTAGCTAACTAACTAGGGCGC
GCC 
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