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PART 1: SIGNED STATEMENTS AND CERTIFICATIONS 

I. This GRAS notice is submitted in accordance with 21 C.F.R. Part 170, Subpart E. 

2. Name and Address of Submitting Company: 
Impossible Foods Inc. 
525 Chesapeake Drive 
Redwood City, CA 94063 
Phone: (650) 461-4385 

3. Name of Notified Substance: Soy leghemoglobin protein preparation 

4. Intended Conditions of Use: 
a. List of foods and/or drinking water to be added to: Ground beef analogue 

products. 

b. Proposed levels of use: Soy leghemoglobin protein preparation will be added to 
the ground beef analogue product to deliver not more than 0.8% soy 
leghemoglobin protein. 

c. Purpose of substance in the food product: The primary purpose of the 
characterizing component of soy leghemoglobin protein preparation, soy 
leghemoglobin protein, is to create a flavor impact in ground beef analogue 
products. In addition, soy leghemoglobin protein has a nutritive value as a source 
of iron, analogous to the role of myoglobin as an iron source in meat. 

d. Subpopulation expected to consume product: (if appropriate): No subpopulations 
are anticipated. 

5. Statutory Basis for GRAS Conclusion: 
The statutory basis for the GRAS conclusion for soy leghemoglobin protein preparation 
is scientific procedures. Impossible Foods has assembled the scientific data to conclude 
that soy leghemoglobin protein preparation is generally recognized as safe for use as a 
component of ground beef analogue products. 

6. It is the view of Impossible Foods that the substance is not subject to premarket approval 
requirements of the Federal Food, Drug, and Cosmetic Act based on Impossible Foods' 
conclusion that soy leghemoglobin preparation is GRAS for the intended use as a 
component of ground beef analogue products. 

7. Availability of Information for FDA Review: The data and information that are the basis 
for Impossible Foods GRAS determination are available for FDA's review, and copies 
will be sent to FDA upon request, in either electronic format or by paper copy. Requests 
for copies and arrangements for review of materials cited herein may be directed to: 
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Gary L. Yingling 
Morgan, Lewis and Beckius, LLP 
1111 Pennsylvania Ave, NW 
Washington, DC 20004 
(202) 739-5610 
gary.yingling@morganlewis.com 

8. Exemptions from FOIA Disclosure: 
The information provided in this application does not contain confidential or proprietary 
information, and therefore no FOIA exemptions are claimed. 

9. Authorization to Share Trade Secrets with FSIS: 
Should FDA find the need to share the information in this application with FSIS, 
Impossible Foods has no objections. 

10. Certification 
On behalf of Impossible Foods, I certify that, to the best of my knowledge, the 
GRAS notice is a complete, representative, and balanced submission that includes 
unfavorable information, as well as favorable information, known to me and 
Impossible Foods, and pertinent to the evaluation of the safety and GRAS status 
of soy leghemoglobin protein preparation for use as a component of ground beef 
analogue products. 

Signed: 

Gary L. Yingling 
Senior Counsel 
Morgan, Lewis, and Beckius LLP 

10/02/2017 

Date 
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PART 2: IDENTITY OF THE NOTIFIED SUBSTANCE 

2.1. Chemical Name 

The preparation containing soy leghemoglobin protein (along with other components) 
that is used as a food ingredient in Impossible Foods Inc. ("Impossible Foods") ground beef 
analogue products is referred to as "LegH Prep". 

Soy leghemoglobin protein (UniProtKB/Swiss-Prot #: P02236, Genelnfo Identifier (GI) 
126241) is the chemical name of the characterizing component ofLegH Prep. The source of soy 
leghemoglobin protein is the soy plant Glycine max gene LGB2. Soy leghemoglobin protein is 
found in the root nodules of the soy plant. 

In this report, the terms "soy leghemoglobin" and "soy Ieghemoglobin protein" are used 
interchangeably to refer to the characterizing component of LegH Prep. 

2.2. Common or Usual Name 

As discussed in greater detail in other sections of this GRAS notification, Impossible 
Foods has determined that the use of LegH Prep as a component of ground beef analogue 
products is generally recognized as safe. 

According to the section 403(1)(2) of the Federal Food, Drug, and Cosmetic Act and 21 
C.F.R. § 101.4, a food product must list the common or usual name of each ingredient in the 
food. Impossible Foods recognizes, in this GRAS notification, that an appropriate common or 
usual name for the LegH Prep used in its products is "leghemoglobin (soy)". Impossible Foods 
will include "soy" on the label. In addition, Impossible Foods will notify consumers that the 
product "Contains Soy'' as required by the statute. 

2.3. Applicable Conditions of Use 

LegH Prep, a mixture containing soy leghemoglobin protein, Pichia (yeast) proteins, 
sodium chloride, and sodium ascorbate, is to be used as a plant-based protein component in 
nonanimal-derived food products with the texture, nutrition, flavor and aroma of traditional 
animal-derived foods. 

LegH Prep, along with several other Food and Drug Administration ("FDA" or 
"Agency") recognized plant proteins, will be components of the ground beef analogue products. 
Other proteins may include, but are not limited to, commercially available proteins from soy, 
pea, mung bean, lentil, corn, potato and wheat. LegH Prep will function to catalyse flavor 
chemistry and contribute to the nutritional quality of ground beef analogue products. A typical 
ground beef analogue product will contain: 
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Component Ground Beef Analogue 
Protein 10%-25% 

Oils 0%-25% 
Miscellaneous 1 2% 

Water 50%-75% 
1Miscellaneous ingredients include salt, flavors, vitamins, essential amino acids, etc. 

2.3.1 Levels of Use 

LegH Prep will be added to the ground beef analogue product to deliver not more than 
0.8% soy leghemoglobin protein. The use of LegH Prep in ground beef analogue products is 
self-limiting based on unacceptable organoleptic properties at higher levels. 

2.3.2 Purposes 

The primary purpose of the characterizing component, soy leghemoglobin protein, in 
LegH Prep is to create a flavor impact in ground beef analogue products. In addition, soy · 
leghemoglobin has a nutritive value as a source of iron, analogous to the role of myoglobin as an 
iron source in meat. Once cooked and digested, both soy leghemoglobin and animal-based 
myoglobin release identical heme B molecules into the digestive system (Annex 1 ). Studies 
using cell models of iron bioavailability have shown that the bioavailability of iron in soy 
leghemoglobin is equivalent to that of bovine myoglobin when in a food-like substrate (Proulx & 
Reddy, 2006). Thus, the use ofLegH Prep in ground beef analogue products will enhance both 
the flavor and the dietary profile of those products (Carpenter & Mahoney, 1992). 

2.4. Composition 

Hemoglobin proteins are found in most organisms, including bacteria, protozoa, fungi, 
plants and animals (Hardison, 1998). Hemeproteins are classified as globin/non-globin and 
symbiotic/non-symbiotic. Hemoglobin, myoglobin, and leghemoglobin are examples of globin 
proteins. Cytochrome oxidases, hemocyanins, and methemalbumin are examples of non-glob in 
hemeproteins (Everse, 2004; Jokipii-Lukkari, 2009). Plant hemoglobins are classified according 
to function as symbiotic or non-symbiotic (Gupta, 2011). Symbiotic hemoglobins are found 
predominantly in legumenous plant species. The most studied symbiotic hemoglobins are the 
leghemoglobins of nitrogen-fixing legumes where they facilitate oxygen diffusion within root 
tissues. Nonsymbiotic hemoglobins have been identified in a wide range of legume and 
nonlegume plants. The highest expression levels for nonsymbiotic plant hemoglobin are 
observed in metabolically active or stressed tissue (Anderson C. R., 1996). 

Impossible Foods has analyzed globin sequences from various sources, including the soy 
leghemoglobin protein presented in this notification, as well as widely consumed globin proteins 
from com, rice, barley, lupine, horse, tuna, and pig. As detailed in Annex 1, these hemeproteins 
- animal myoglobins, plant hemoglobins and plant leghemoglobins - are structurally very similar, 
and all contain the identical heme B cofactor. The abundant consumption of the heme B cofactor 
is widespread in humans and other animals, as heme proteins, like myoglobins and hemoglobins, 
are abundant in animal tissues consumed as meat, and also are present in the leaves and other 
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routinely consumed parts of plants. Thus, even though soy leghemoglobin itself is not widely 
consumed in the human diet, there is overwhelming evidence that heme B-containing globin 
proteins have been safely consumed throughout human history. 

2.5. Specifications for food grade material 

LegH Prep, the ingredient used in Impossible Foods's ground beef analogue, is 
standardized to contain at least six percent (6%) soy leghemoglobin protein. LegH Prep is 
stabilized with food-grade sodium chloride and sodium ascorbate. The product specification of 
LegH Prep is presented in Table I. 

Proximate composition and heavy metal composition of LegH Prep were determined by 
Silliker Inc. (Salida, CA). Impossible Foods measured soy leghemoglobin protein concentration 
using ultra performance liquid chromatography (UPLC). Soy leghemoglobin protein purity was 
measured by Impossible Foods using SOS-PAGE, coomassie staining, and gel densitometry. 
Impossible Foods tested LegH Prep for total aerobic plate counts (AOAC OMA 990.12). 
AEMTEX Laboratories (Fremont, CA) tested LegH Prep for Salmonella (AOAC OMA 
2011.03), Listeria monocytogenes (AOAC OMA 2010.02), and E.coli O157:H7 (AOAC RI 
020801). 

Five LegH Prep production runs and their respective batch analyses are shown in Table I. 
All five batches fall within the specifications outlined in Table 1. Genotoxicology assessments 
were performed on batch PP-PGM2-16-015-101. To generate a sufficient quantity of material 
for testing, PP-PGM2-l 6-015-101 was generated by blending lots PP-PGM2-15-321-l 01, PP­
PGM2-15-341-l 01, and PP-PGM2-l 6-004-101. Each of the individual lots that went into the 
blend conformed to the LegH Prep specifications. Rat systemic toxicology assessments were 
performed on a freeze-dried sub-lot of PP-PGM2-16-088-10 I, as freeze-drying was necessary for 
incorporation ofLegH Prep into the animal feed. The relative percent composition of the solid 
ingredients was consistent between batch PP-PGM2-16-088-101 and PP-PGM2-16-088-301 (the 
freeze-dried sub-lot). 
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a e eg T bl 1 L HP rep spec, ,cations an db h ate ana yses rom vein epen entpro fi . d d d uct1on runs 
PP-PGM2- PP-PGM2- PP-PGM2- PP-PGM2- PP-PGM2-

Silecifications 16-015-101 16-088-101 16-102-101 16-144-101 16-200-101 
Soy Leghemoglobin 

6-9% 6.74% 6.39% 6.28% 6.74% 6.95% 
Protein (w/w)1 

Soy Leghemolglobin 
~65% 82% 71% 85% 77% 86% 

Protein Puritv (w/w)2 

Fat (w/w) :S2% 0.05% <0.01% <0.01% 0.03% 0.08% 

Carbohydrates (w/w) .$4% 1.72% 0.99% 1.67% 2.01% 2.73% 

Ash (w/w) :S4% 1.87% 0.67% 2.63% 2.62% 2.74% 

Solids (w/w)3 :S24% 14.85% 12.55% 14.92% 17.31% 18.44% 

Moisture (w/w) ~76% 85.15% 87.45% 85.08% 82.69% 81.56% 

pH 6.5-8.5 7.19 7.19 7.38 7.01 6.77 

Lead (ppm) <0.4 <0.01 <0.01 <0.01 <0.01 <0.01 

Arsenic (ppm) <0.05 0.01 <0.01 <0.01 0.01 <0.01 

Mercury (ppm) <0.05 <0.005 <0.005 <0.005 <0.005 <0.005 

Cadmium (ppm) <0.2 <0.001 <0.001 0.001 0.003 0.001 

Aerobic plate count 
<10"4 <10 <10 <10 <10 <IO (CFU/g) 4 

E. coli 0157:H7 5 Absent by test 
Absent by Absent by Absent by Absent by Absent by 

test test test test test 

Salmonella spp. 6 Absent by test Absent by Absent by Absent by Absent by Absent by 
test test test test test 

Listeria 
Absent by test 

Absent by Absent by Absent by Absent by Absent by 
monocvto2enes 7 test test test test test 

1 Soy leghemoglobin protein may exceed 9% if additional water (moisture) is removed during the 
concentration step of the manufacturing process. Additional concentration (i.e. less water) does 
not change the composition of the dry solids. 
2 The balance of the proteins in the preparation is residual Pichia proteins. 
3 Percent solids specification is based on the sum of the maximum concentrations of total protein, 
fat, carbohydrates and ash. Maximum total protein was calculated as the maximum soy 
leghemoglobin protein concentration divided by the minimum soy leghemoglobin protein purity. 
4 AOAC OMA 990.12 
5 AOAC RI 020801 
6 AOAC OMA 2011.03 
7 AOAC OMA 2010.02 
n/a = not applicable 

The Pichia production organism, MXY0291, does not contain antibiotic resistance genes. 
Therefore, LegH Prep does not contain antibiotic resistance genes. LegH preparations also do 
not contain viable MXY0291, the Pichia pastoris production organism. The soy leghemoglobin 
gene (LGB2) was generated by DNA synthesis and is the only recombinant DNA within 
MXY291 that is not native to Pichia. Impossible Foods has been able to isolate detectable 
amounts of Pichia DNA from the final heme solution, and it has determined that about 0.2 mg/L 
of Pichia DNA will be present in LegH Prep. 
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LegH Prep may be stored at -20 °C as a frozen liquid for at least 12 months with no 
observable change in soy leghemoglobin protein stability or performance in ground beef 
analogue products. 1 

2.6. Method of Manufacture 

LegH Prep is prepared in four stages: construction of the production strain of Pichia 
pastoris, expression of soy leghemoglobin protein in submerged fermentation, enrichment and 
stabilization of the expressed soy leghemoglobin protein. All materials used in the production of 
LegH Prep are standard food grade or pharmaceutical grade ingredients or of a purity and quality 
suitable for their intended use (Aunstrup, Andersen, Falch, & Nielsen, 1979) (Taylor & Baumert, 
2013) (Enzyme Technical Association (ET A), 2005) and processing conditions are appropriate 
for food production under GMP. The product is standardized to a concentration of at least six 
percent (6%) soy leghemoglobin protein. 

2.6.1 Raw Materials 

Raw materials used in the fermentation and recovery process for soy leghemoglobin are 
standard ingredients used in the food/enzyme industry, and follow internal specifications (in line 
with Foods Chemical Codex, Ninth Edition requirements). These specifications include limits 
on lead and other pertinent heavy metals. The raw materials are of a purity and quality suitable 
for their intended use (Aunstrup, Andersen, Falch, & Nielsen, 1979); they are food grade and 
GRAS, or high-quality chemical or pharmaceutical grades (USP, NF, or ACS grades) from 
approved suppliers. 

2.6.2. Fermentation 

Soy leghemoglobin protein is expressed during submerged fed-batch fermentation using 
the P. pastoris MXY0291 production strain described above. Frozen cell banks for the 
production organism MXY0291 are maintained at -80 °C in 20% v/v glycerol as the source 
inoculum for soy Ieghemoglobin production. The master cell bank is stored at multiple 
locations. Working cell banks are prepared from the master cell bank and are tested for 
microbial purity, specific growth rate, and soy leghemoglobin yield prior to production 
fermentation. Fermentation broth is periodically analyzed microscopically to ensure culture 
purity. Process parameters including pH, temperature, agitation, dissolved oxygen, methanol 
concentration and glycerol concentration are routinely monitored throughout fermentation. 
Fermentations that incur microbial contamination and/or other process deviations that affect 
safety and/or quality are sterilized by steam in place and discarded. 

2.6.3 Recovery Process 

The P. pastoris cells in the fermentation broth are lysed by bead mill mechanical 
shearing. Insoluble material within the lysate is removed by centrifugation and microfiltration. 

1 Soy leghemoglobin is stable within Impossible Foods vacuum packed ground beef analogue product for at least 30 
days at 4 °C and at least 95 days at -20 °C. 

10 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 11 of 526

Ultrafiltration is used to concentrate soy leghemoglobin protein. The resulting concentrated 
sample is formulated with sodium chloride and sodium ascorbate and stored as a frozen liquid. 
A schematic overview of the manufacturing process is presented in Figure I. 

Figure I. Schematic overview of the manufacturing process for LegH Prep: fermentation, cell 
lysis, solid separation, concentration and freezing. 

!Fermentation! 

! 
!Cell Lysisl 

! 
!Solid Separation! 

! 
jconcentrationl 

! 
I Freezing I 

Impossible Foods tests each independent fermentation broth to ensure the absence of 
Salmonella AOAC OMA 2011.03, Listeria monocytogenes AOAC OMA 2010.02, and E. coli 
Ol57:H7 AOAC RI 020801. The final product from every LegH Prep production run is tested 
for total aerobic plate count AOAC OMA 990.12 and Salmonella, Listeria monocytogenes, and 
E. coli 0157:H7 as described above. The presence of a pathogen, > 104 CFU/g aerobic count, or 
failure to comply with the specifications outlined in section 3.2 Table 3, would result in the batch 
being discarded, the execution of additional sanitization standard operating procedures (SSOPs) 
in compliance with Impossible Foods' internal food-safety standards, and a root cause analysis. 

2. 7. Strain Construction 

2.7.1 Production Strain 

Production strain Pichia pastoris MXY0291 was constructed from recipient strain Bgl I 
(MXY005 J) using a series of transformations with different expression constructs, in order to 
express soy leghemoglobin protein. In addition to the protein coding sequence for soy 
leghemoglobin, MXY0291 contains extra copies of native Pichia pastoris heme biosynthetic 
enzymes and modified Pichia pastoris transcription factor Mxrl, all expressed under the strong 
native Pichia pastoris alcohol oxidase promoter (pAOXI). This promoter has been demonstrated 
to produce high levels of recombinant proteins after producing biomass on glycerol, and 
inducingpAOXJ with methanol (Cereghino & Cregg, 2000). The genome ofMXY0291 is fully 
sequenced and well-characterized. 

The Pichia pastoris production strain background complies with the Organization for 
Economic Development (OECD) criteria for Good Industrial Large Scale Practice (GILSP) 
microorganisms (OECD, 1992; OECD, 1993). It also meets the criteria for a safe production 
microorganism as described by Pariza and Foster, Pariza and Johnson, and several expert groups 
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(EU Scientific Committee for Food, 1992) (F AO/WHO, 1996) (International Food 
Biotechnology Council, 1990) (Jonas, et al., 1996) (OEDC, 1993) (Pariza, M. W. et al., 1983) 
(Pariza, M.W. et al., 2001). 

2.7.2 Recipient Strain 

The recipient strain is Pichia pastor is Bg 11 (MXY0051 ), which in turn is a derivative of 
Bgto. Both strains are commercially available and were purchased from BioGrammatics, Inc. 
(Carlsbad, CA). BioGrammatics, Inc. describes the lineage of their commercially available BglO 
and Bg 11 Pichia pastor is strains as follows: 2 

The general taxonomy of P. pastoris is: 
Name: Pichia pastoris 
Kingdom: Fungi 
Phylum: Ascomycota 
Class: Hemiascomycetes 
Order: Saccharomycetales 
Family: Endomycetaceae 
Genus: Pichia 
Species: pastoris 

The recipient Pichia pastoris strain Bg 1 I was derived from the well-characterized strain 
Y -11430, which is deposited in the collection at the Northern Regional Research Laboratories 
(NRRL). The lineage of P. pastoris strain NRRL Y-11430 is detailed below, and was previously 
included in GRN 204, reviewed by the Agency in 2006. 

According to the definitive source of yeast taxonomy (Rij, 1984), as well as a thorough 
literature search, there are no indications that P. pastoris has been associated with animal or 
human illness. The following lineage for the P. pastoris Bgl O strain is based on genomic 
sequencing, literature sources, and from discussions with experts in this area. 

The first P. pastoris strains were isolated from an oak tree and a chestnut tree and were 
deposited in the collection at the Northern Regional Research Laboratories (NRRL)3 (see Figure 
2, and www.biogrammatics.com). Yeast strains screened by Phillips Petroleum for growth on 
methanol included two P. pastoris strains, designated NRRL Y-1603 (A TCC accession 28485) 
(ATCC, 2006b) and NRRL YB-4290 (NCAUR, 2006). Phillips Petroleum identified a P. 
pastoris strain with improved growth characteristics. The strain was designated 21-1 and 
deposited at NRRL, as NRRL Y-11430 (Wegner, E.H., 1986). This strain is now available from 
A TCC as 76273 (A TCC, 2005). No records are available confirming that NRRL Y-1603 or 
NRRL YB-4290 is the progenitor ofNRRL Y-11430, but it seems likely that one of them is the 
progenitor strain (Madden, K.R., 2014). NRRL Y-11430 was the progenitor strain for GSl 15, a 

2 Biogrammatics, Inc. supplied this information and the four paragraphs that follow to describe the recipient strain 
lineage. 
3 The NRRL collection is now known as the Agriculture Research Service Culture Collection and is at the Microbial 
Genomics and Bioprocessing Research Unit (MGB) of the National Center for Agricultural Utilization Research 
(NCAUR) in Peoria, IL. 
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histidine auxotrophic mutant (his4-) (A TCC, 2006a; (Cregg, 1985)), a common Pichia pastoris 
strain provided in commercial kits by Invitrogen Corporation, and widely used as the parental 
strain of many biotechnology products. Additionally, the GS 115-derived strain SMDl 168 is 
used for the GRAS approved production of BO 16449 Phospholipase C (ORN 204 ). Like GS 115, 
the BioGrammatics, Inc. strain, Bgl O is also a derivative ofNRRL Y-11430, and genomic 
sequencing data performed by BioGrammatics, Inc. confirm the similarity of NRRL Y -11430, 
Bgl O and GS I 15 (Figure 2). Additional taxonomic history of these strains is available in a 2009 
manuscript by C. Kurtzman (Kurtzman, 2009) and on the Biogrammatics webpage 
(biogrammatics.com). 

BioGrammatics, Inc. further developed the NRRL-Y-11430 strain to remove the native P. 
pastoris plasmids. PCR primers unique to the plasmids were used to screen multiple single­
colony isolates for the presence of the plasmids. One isolate without plasmids was selected to 
become the wild-type (wt) BioGrammatics strain, BglO. Genomic sequence from BglO 
indicates the plasmids are no longer present, and, benchmarks the similarity of Bgl O with 
NRRL-Yl 1430, as well as with GS 115. Like NRRL Y-11430 and GS 115, Bgl O does not 
contain antibiotic-resistance genes. 

P. pastoris is a methyltrophic yeast that is capable of using methanol as sole carbon 
source. Alcohol oxidase 1 (Aox 1) is the primary enzyme responsible for methanol metabolism, 
and strains lacking this enzyme have a reduced rate of methanol utilization and are therefore 
preferred in industrial fermentations due to decreased heat generation and rate of oxygen 
consumption. Biogrammatics, Inc. deleted the gene encoding for Aoxl from BglO using 
homologous recombination to generate a strain that grows more slowly on methanol-containing 
induction media. The antibiotic resistance gene and background vector sequences used during 
homologous recombination were subsequently removed to generate a clean, antibiotic resistance 
gene-free Bgl I strain, which was purchased by Impossible Foods (Figure 2). 

Figure 2. Strain lineage of recipient strain Bgl 1 (MXY0051) 

NRRL Y-1603 
(ATCC 28485) 

NRRL Y-11430 
(21-1 Philips 
Petroleum 

ATCC76273) 

SMD1168 
(lnvitrogen) 

DVSA-PLC-004 
(Diversa, Corp) 

NRRL YB-4290 

Bgll 
(Biogrammatics. Inc.) 
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2. 7 .3 Construction of the Production Strain 

2.7.3.1 Construction of MXY0213: Strain Overexpressing the Heme Biosynthcsis 

Pathway 

In order to increase the intracellular concentration of heme to generate sufficient heme­
bound soy leghemoglobin protein, the heme biosynthetic pathway of Bgl 1 was up regulated. 
Heme biosynthesis is the result of an 8-step pathway, each catalyzed by a distinct, highly 
conserved enzyme (Figure 3). 

Figure 3: The highly conserved heme biosynthesis pathway. The enzymes catalyzing each step 
are shown on the right in italics. 

Glycine+ succinyl coA 

ALA Synthase 

Delta aminolevulinic acid (d-ALA) 

ALA Dehydratase ~ __ __,. _____ ~ 
Porp hobilinogen 

Porphobi/inogen Deaminase 

Hydroxymethylbilane 

UPG Ill Synthase 

Uroporphyrinogen Ill 
UPG /JI Decarboxy/ase 

Coproporphyrinogen Ill 
CPGOxidase 

Protoporphyrinogen IX 
PPG Oxidase 

Protoporphyrin IX 

Ferrochelatase 

Hemes 

Genes encoding all 8 enzymes of the Pichia heme biosynthesis pathway were amplified 
from the Pichia genome and cloned into two plasmids, pMX349 and pMX346. The two plasmids 
were linearized using restriction enzyme (Pmel) digestion and sequentially transformed into the 
recipient strain Bg11 leading to integration of the entire cassette expressing the sets of heme 
enzymes in the genome. Following each round of transfonnation, the antibiotic resistance gene 
was removed from the strain. This resulted in MXY02 l 3, a stable strain that contained extra 
copies of the native Pichia heme biosynthesis enzymes under extra copies of the native pAOXJ 
promoter. 

2.7.3.2 Construction of MXY0260: Strain Overexpressing Mxrl and the Heme 
Biosynthesis Pathway 

Mxrl is a transcriptional activator of the pAOXJ promoter. The presence of Mxrl leads 
to improved production of the recombinant protein leghemoglobin. A linear cassette of DNA 
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containing modified Pichia pastoris MXRI gene under the control of pAOXI promoter and 
FDHJ terminator (FDH]ter) was introduced into MXY0213 by co-transformation. Due to the 
cloning strategy, the overexpressed Mxrl protein contains 6 extra amino acids on its N-tenninus 
compared to the native Pichia pastoris Mxrl. Mass spectrometry analysis demonstrates that 
neither the modified Mxrl protein nor the native Mxrl protein is detectable in LegH Prep final 
product. The pAOXl-MXRI-FDHJ ter DNA cassette and an empty vector containing an 
antibiotic resistance gene were co-transformed into MXY0213. This enabled selection of 
transformants containing the empty vector, which were then screened by colony PCR for 
integration of the cassette at the pAOXJ locus. Transformants containing the desired MXRJ 
integration were subsequently cured of the empty vector by screening for antibiotic sensitivity. 
Loss of the empty vector was confirmed by PCR. The resulting strain was MXY0260, the parent 
to the production strain MXY0291. 

2. 7 .3.4 Construction of MXY0291: Production Strain Overexpressing Soy 
Leghcmoglo bin 

The protein coding sequence from Glycine max leghemoglobin LGB2 was synthesized 
and codon-optimized for expression in Pichia pastoris. A linear cassette of pAOXI-LGB2-
AOXJ ter was PCR amplified and introduced into MXY0260 by co-transformation as described 
above. qPCR and protein expression assays identified the production strain, MXY0291, which 
contains 16 copies of the recombinant LGB2 gene (Figure 4). As described above, antibiotic 
selection and PCR were used to demonstrate absence of plasmid following co-transfonnation. 

Figure 4. Construction of production strain using recipient strain Bgl 1 (MXY00Sl) 

Bg11 (Biogramma+cs, 
Inc.)- commercial 

pAOXl-7 heme enzymes: 
pMX346, 349; an+bio+c 

marker looped out 

MXY0213 

pAOXl-MXRl-FDH 1 ter 

MXY0260 

pAOX1-LGB2-AOX1ter 

MXY0291 

2.7.4 Genome Sequence of the Production Strain 

The genome of production strain MXY0291 has been completely sequenced and 
confirmed to contain the following sequences in addition to the background Pichia pastoris 
DNA. 
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• 16 copies ofpAOXI-LGB2-AOXlter 

• 1 copy ofpAOXI-MXRI-FDHter 

• I copy of a portion of pMX349 (no antibiotic resistance genes, no origin of 
replication) 

• 2-3 copies of a portion of pMX346 (no antibiotic resistance genes, no origin of 
replication) 

2.7.5 Stability of the Production Strain 

All changes introduced into production strain MXY0291 are stably integrated in the 
genome and confirmed to be present after> 150-200 generations of growth on non-selective 
growth media. No plasmid sequences are present in the production strain. Hence, the plasmid 
sequences will not be transferred from the production strain to a non-related organism. 

2. 7 .6 Absence of Antibiotic Resistance Genes 

The production strain MXY029 l does not contain antibiotic resistance genes. 

2.7.7 Absence of the MXY0291 Production Organism in the Final Product 

The MXY029 l production organism is not detected in LegH Prep in accordance with the 
recommendations for safety evaluation by the International Food Biotechnology Committee 
(Coulston and Kolbye, I 990). 

2.8. Potential Toxicants 

The LegH Prep production strain and manufacturing process do not produce any known 
toxicants. 
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PART 3: DIETARY EXPOSURE 

3.1 Estimated Dietary Intake 

LegH Prep will be marketed for use in ground beef analogue products that provide 
consumers a flavorful and nutritious alternative to ground beef containing products. Therefore, 
Impossible Foods has estimated daily intakes of soy leghemoglobin protein by assuming 
consumers will substitute the ground beef analogue product for the traditional meat product on a 
I-for-I basis. The ground beef analogue will constitute not more than 0.8% soy leghemoglobin 
protein of the total composition. The use of soy leghemoglobin protein in ground beef analogue 
products is largely self-limiting based on unacceptable organoleptic properties at levels well 
above the recommended use level of not more than 0.8% soy leghemoglobin protein of the total 
composition. · 

As the highest use case, Impossible Foods has assumed it will capture 100% of the total 
ground beef market with soy leghemoglobin protein-containing meat analogue products. One 
hundred percent (I 00%) of the total meat market represents approximately 500 times the volume 
of the current meat analogue market size, based on sales estimates.4 

The Estimated Daily Intake (EDI) of soy leghemoglobin in the target ground beef 
analogue applications was established using beef consumption data from the National Health and 
Nutrition Examination Survey (NHANES), conducted in 2007-08 (as published by Bowman, 
Martin, Clemens, Lin, & Moshfegh, 2013). Because the intended use of LegH Prep is limited to 
ground beef analogue products, the per capita beef consumption data was multiplied by the 
percentage of beef that is sold as ground beef, which is 42%, to estimate consumption for this 
intended use. 5 

3.1.1 EDI for Soy Leghemoglobin Protein 

The mean daily consumption of all types ofbeefis 59 grams for males and females ages 
2 and older (Bowman, Martin, Clemens, Lin, & Moshfegh, 2013). For ground beef, the mean 
consumption is 25 grams (59 grams x 42%). Using a conservative approach, Impossible Foods 
assumes capturing 100% of the ground beef market. 

The ground beef analogue product will not contain more than 0.8% soy leghemoglobin 
protein by mass. This equates to a maximum EDI of200 mg/person/day of soy leghemoglobin 
(25 ground beef grams/person/day x l 00% market x 0.8% soy leghemoglobin). However, 
Impossible Foods anticipates the soy leghemoglobin protein to constitute, on average, 0.6% of 
the ground beef analogue product by mass. This results in an estimated typical daily intake of 
150 mg/person/day. These results are presented below in Table 2. 

4 Datamonitor estimates the US meat analogue volume was 53M kg in 2009. USDA-FAS Livestock and Poultry 
Report, April 2014 estimates 2014 US consumption of 11 B kg beef, 8.58 kg pork, and 148 kg broilers. Therefore, 
the current meat analogue market is less than 0.2% of the overall meat market and capturing I 00% of the meat 
market represents 500 times the current meat analogue market in the US. 

5 http://usda.mannlib.cornell.edu/usda/ers/LDP•M/2000s/2005/LDP•M• I 0-07·2005 Special Report.pdf 
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Table 2. Estimated daily intake of soy leghemoglobin protein 

Mean Soy Max 
Soy Soy 

Food Anticipated Typical Leghemoglobin Leghemoglobin 
Consumer Consumption Leghemoglobin Use 

Category 
Age Ground Beef 

Market Share Use 
Estimated Typical Rate 

Estimated 90th Percentile 
to be Replacement Rate Maximum Daily EDI (years) (g/day) Daily Intake (¾)* 
Replaced (%) (%)* 

(mg/person/day) 
Intake (mg/kg/day) 
(mg/person/day) 

Ground 2 and 
25 100 0.6 150 0.8 200 6.67 

Beef over 

* Use rate is percent soy leghemoglobin protein in the ground beef analogue product by mass. 

3.1.2 EDI for LegH Prep (dry solids) 

While soy leghemoglobin protein is the characterizing component of the LegH Prep, it is the 
LegH Prep (containing soy leghemoglobin, Pichia proteins and other components) that is added 
to the ground beef analogue product. Therefore, an EDI was also calculated for the LegH Prep. 
Due to the high water content (~76%) of the LegH Prep, the EDI was calculated based on LegH 
Prep dry solids (see Table I). 

The EDI for LegH Prep dry solids was calculated as follows: The typical and maximum EDis 
for the soy leghemoglobin protein were divided by 9% (which represents the maximum amount 
of soy leghemoglobin protein within LegH Prep, see Table I). This represents the typical and 
maximum EDI for LegH Prep (liquid formulation). To obtain the EDI for the LegH Prep dry 
solids, the liquid formulation EDI was multiplied by 24% (which the maximum percent solids 
within LegH Prep, see Table 1). For example, the typical use EDI for LegH Prep dry solids was 
calculated as: 

( 150 mg/person/day soy leghemoglobin protein)+ (9% maximum soy leghemoglobin 
protein within LegH Prep) x (24% maximum solids within LegH Prep)= 400 
mg/person/day LegH Prep dry solids. 

The estimated maximum daily intake for LegH Prep dry solids was calculated using the same 
equation with 200 mg/person/day soy Ieghemoglobin protein (assuming a 0.8% use rate). The 
results are presented in Table 3. 

Table 3. Estimated daily intake of LegH Prep (dry solids) 

Food 
Mean 

Anticipated 
LegH Prep Dry LegH Prep Dry 

Consumption Solids Estimated Solids Estimated 
Category Consumer Market Share Typical Use 

Max Use 
Ground Beef Typical Daily Rate(%)* Maximum Daily 

to be Age (years) 
(g/day) 

Replacement Rate(%)* 
Intake Intake 

Replaced (%) 
(mg/person/day) (mg/person/day) 

Ground 
2 and over 25 100 0.6 400 0.8 533 

Beef 
* Use rate is percent soy leghemoglobin protein in the ground beef analogue product by mass. 
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3.2. Estimation of the 90th Percentile Intake for Soy Leghemoglobin Protein 

Following the FDA's "Guidance for Industry: Estimating Dietary Intake of Substances in 
Food" 6 to estimate daily intake values, the pseudo 90th percentile for soy leghemoglobin protein 
consumption would be 2 times the mean EDI. The maximum mean EDI is 200 mg soy 
Ieghemoglobin/person/day at the maximum anticipated use rate (0.8%). Therefore, the exposure 
to high users (90th percentile) will be approximately 400 mg soy leghemoglobin /person/day if 
soy leghemoglobin protein is used at the maximum anticipated rate (0.8%). 

For the basis of safety testing, the 90th percentile consumption of soy leghemoglobin was 
calculated using 25 grams ground beef/person/day x 0.8% soy leghemoglobin/ground beef/ 60 
kg/person x 2. Therefore, the 90th percentile consumption equates to 6.67 mg/kg/day, which was 
used as the basis for safety testing. 

Impossible's products, formulated with soy leghemoglobin, deliver approximately the 
same amount of heme protein as is found in beef. Therefore, if consumers substitute 
Impossible's ground beef analogue for conventional beef, overall consumption of heme proteins 
is approximately the same. 

It is important to note that the vast majority of heme proteins consumed in the diet are 
myoglobins contained in meat and poultry products. For the US population, per capita mean 
consumption of meat and poultry products is 154 g/person/day (Bowman, Martin, Clemens, Lin, 
& Moshfegh, 2013). Assuming an average myoglobin concentration for meat and poultry 
products of 0.5% (Yip & Dallman, 1996), the average per capita myoglobin consumption would 
be 0.77 g/person/day myoglobin and the 90th percentile intake would be 1.54 g/person/day. In 
contrast, the 90th percentile EDI for soy leghemoglobin is lower, at 0.4 g soy leghemoglobin 
protein/person/ day. 

6http :/ /www.fda.gov/food/ guidanceregulati on/guidancedocumentsregulatory in format ion/ingred ientsaddi ti vesgraspac 
kaging/ucm074725.htm 
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PART 4: SELF-LIMITING LEVELS OF USE 

Use of soy leghemoglobin in ground beef analogue products is self-limiting because use 
rates that exceed the maximum recommended level of 0.8% soy leghemoglobin protein result in 
an increasingly unacceptable organoleptic profile. 
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PART 5: EXPERIENCE BASED ON COMMON EXPERIENCE IN FOOD BEFORE 
1958 

This section is not applicable to this application. 
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PART 6: NARRATIVE 

6.1 History of Safe Use 

6.1.1 Soy 

Soy leghemoglobin is derived from the root nodule of the soy plant. While the root 
nodules are not typically consumed, soy has been part of the human diet for more than 5000 
years (Lee, Crawford, Liu, Sasaki, & Chen, 2011 ). The safety of soy proteins found in the 
soybean is well established (Riaz, 2006). ln the 20 IO marketing year, 249 million metric tons of 
soybeans were produced worldwide (Food and Agricultural Organization of the United Nations, 
2010). Although the majority of the crop is used for animal feed, approximately 14% is used for 
human food in the form of traditional soy foods, such as tofu, soymilk, natto, miso, and bean 
sprouts. Soy protein ingredients are also used to formulate a wide range of food products, 
including infant formula, dairy and meat alternatives, nutritional supplements and energy bars 
(Golbitz & Jordan, 2006). The use of soy proteins is widely accepted in the United States. The 
FDA has affirmed the safety of soy protein isolates for inclusion in many products (GRN 134, 
GRN 186, and GRN 283), and has approved a health claim for consumption of soy protein 
reducing the risk of coronary heart disease (21 CFR 101.82). In 2000, the U.S. Department of 
Agriculture (USDA) issued a ruling allowing soy protein to completely replace animal protein in 
the National Schooi"Lunch Program (Messina, 2006). Thus, the safety of soybeans in human 
food has been clearly demonstrated and its use reviewed extensively by United States regulatory 
agencies. 

6.1.2 Soy Leghemoglobin 

Heme proteins are found in most organisms, including bacteria, protozoa, fungi, plants 
and animals (Everse, 2004) (Hardison, 1998) (Wajcman & Kiger, 2002). Soy has been shown to 
express three hemoglobin proteins: symbiotic, nonsymbiotic and truncated (Lee, Kim, & An, 
2004). The proteins share a common evolutionary origin (Vinogradov et al. 2007) and, based on 
structural studies and homology modeling, share a common three-dimensional structure 
involving an alpha helical globin-fold wrapped around a heme B molecule (Ellis et al. 1997) 
(Annex 1). The members of this protein family are all involved in selective transport, storage or 
buffering of oxygen levels in cells and tissues (Vinogradov and Moens 2008). The shared and 
well-characterized physiology of these proteins strongly supports the inference that the shared 
three-dimensional structure of these globin proteins evolved to bind oxygen. 

Symbiotic hemoglobins, found predominately in legume species, function in the nitrogen 
fixation process in concert with the bacterium Rhizobium where they facilitate oxygen diffusion 
within host tissues. Symbiotic plant hemoglobins, which evolved from non-symbiotic 
hemoglobins (Gupta, 2011) (Wajcman & Kiger, 2002), are commonly referred to as 
leghemoglobins. Leghemoglobins' structure and their oxygen binding mechanism are similar to 
those of animal muscle myoglobin proteins (Hargrove, 1997). The primary sequence of soy 
leghemoglobin is not homologous to the primary sequences of mammalian myoglobins. 
However, the primary sequence of soy leghemoglobin does not contain significant homology to 
any known allergens or toxins, and therefore does not present a known safety concern (see 
section 6.4.4). 
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Non-symbiotic plant hemoglobins from soy, barley, rice, com, and mung beans are 
widely consumed in the diet. Anderson et al. demonstrated that the nonsymbiotic hemoglobin in 
soy was expressed in various plant tissues including stems, shoots, cotyledon, leaves, and root 
hair (Anderson C. R., 1996). These soy tissues are commonly consumed in the diet in the form 
of soybean sprouts. Sprouted barley, which is widely used in the beverage industry (malted 
barley) and in the baking industry (malted barley flour), has been shown to express hemoglobin 
one day after imbibition (Duff, Guy, Xianzhou, Durnin, & Hill, 1998). Non-symbiotic 
hemoglobins are expressed in the rice embryo as well as in the coleoptiles and seminal root of 
sprouted rice, which is consumed as part of the diet as well (Lira-Ruan, Ruiz-Kubli, & 
Arredondo-Peter, 2011 ). Non-symbiotic hemoglobin is expressed in com seedlings and may 
provide a good source ofbioavailable heme in mature corn seeds (Bodnar, 201 I). Impossible 
Foods has detected non-symbiotic hemoglobin in mung bean sprouts by mass spectrometry. The 
three dimensional structure of soy leghemoglobin is highly similar to the non-symbiotic 
hemoglobins of corn, rice, and barley (Annex I), and although there are no crystal structures for 
non-symbiotic hemoglobins from soy or mung beans, based on the highly similar structures of 
non-symbiotic hemoglobins from corn, rice and barley to each other and to soy leghemoglobin, 
Impossible Foods expects that they (soy and mung) are likewise structurally similar to soy 
leghemoglobin. 

Thus, hemoglobin proteins of plant and animal sources are widely consumed in the 
human diet, and represent a highly bioavailable source of dietary iron for human nutrition. 
Proulx and Reddy demonstrated that soy leghemoglobin and bovine hemoglobin showed similar 
iron bioavailability within a food matrix, both of which were higher than free iron (Proulx & 
Reddy, 2006). Furthermore, plant-derived hemoglobins are already prevalent in our food system 
through malted grain products and sprouted seeds, grains, rice and beans (pulses) (Anderson, 
Jensen, Leewellyn, Dennis, & and Peacock, 1996) (Duff, Guy, Xianzhou, Durnin, & Hill, 1998) 
(Lira-Ruan, Ruiz-Kub Ii, & Arredondo-Peter, 2011 ). 

The heme B moiety plays a central role in oxygen binding, and the structure of the globin 
protein serves to isolate the heme from other molecules by creating a small binding pocket 
inaccessible to most other molecules (Ellis et al. I 997). Thus, heme B-containing glob in 
proteins remain largely inert so long as the three dimensional structure is maintained. When 
glob in proteins are heated, as in cooking, or exposed to a low pH environment, as in the human 
stomach, the protein unfolds and the heme B molecule is released (Annex I). Impossible Foods 
has shown that heme B, released when myoglobin is heated to cooking temperature, plays a 
major role in catalyzing the production of the flavors and aromas characteristic of cooked meat. 
Crucially, however, this catalysis is a function of the heme B molecule, and is independent of the 
specific protein in which it was bound prior to cooking. 

The abundant consumption of heme Bis widespread in humans and other animals, as 
heme proteins are abundant in animal tissues consumed as meat, and are also present in the 
leaves and other routinely consumed parts of plants. Thus, there is overwhelming evidence that 
heme B-containing proteins, which are functionally equivalent to soy leghemoglobin presented 
in this notification, have been safely consumed throughout human history. 
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There is no evidence that any of the globin subfamily that contains the plant hemoglobins 
have any biochemical activities other than the binding of oxygen (02) or the structurally similar 
carbon dioxide (CO2), nitrous oxide (NO), and carbon monoxide (CO). The three-dimensional 
structure ofleghemoglobin contains no additional active sites to distinguish it from widely 
consumed heme proteins, nor is there any biochemical or physiological evidence that this protein 
has any enzymatic activity or other function outside of controlled binding to oxygen. 

Thus, there is no evidence to suggest that soy leghemoglobin in food will behave any 
differently from the myriad other functionally equivalent and widely consumed globin proteins 
in the human diet. However, due to a lack of widespread human consumption, Impossible Foods 
has used rigorous scientific procedures to evaluate soy leghemoglobin for potential toxicity or 
allergenicity, with results confirming that LegH Prep is non-toxic and poses negligible risk of 
allergenicity. 

6.1.3 Pichia pastoris 

As discussed in greater detail in other sections of this GRAS notification, soy 
leghemoglobin protein is produced in the well-characterized expression host Pichia pastoris 
(Cereghino & Cregg, 2000). Pichia belongs to the same family of yeast (Saccharomycetaceae) 
as several yeast genera widely used in food: Saccharomyces, Torula, Yarrowia, Dekkera and 
Brettanomyces. Brettanomyces, a yeast traditionally used in brewing Belgian beers, belongs to 
the same sub-family of yeast as Pichia - the Pichiaceae. Yeast extract (from S. cerevisiae and 
Torula) is frequently directly consumed in substantial quantities in human diets. Impossible 
Foods' genetically modified Pichia production strain complies with the OECD (Organization for 
Economic Development) criteria for GILSP (Good Industrial Large Scale Practice) 
microorganisms (OECD, 1992). It also meets the criteria for a safe production microorganism as 
described by Pariza and Foster, Pariza and Johnson, and several expert groups (Berkowitz & 
Maryanski, 1989) (EU Scientific Committee for Food, 1992) (FAO/WHO, 1996) (International 
Food Biotechnology Council, 1990) (Jonas, et al., 1996) (OEDC, 1993) (Pariza, M.W. et al., 
1983) (Pariza, M. W. et al., 200 I). 

The American Association of Feed Control Officials (AAFCO) has approved the E. coli 
enzyme phytase derived from the fermentation of recombinant Pichia pastoris for use in animal 
feed (AAFCO, 2013). Pichiapastoris is also the host used for production of nitrate reductase 
(The Nitrate Elimination Co. Lake Linden, MI), an enzyme used for treatment of potable water. 
P. pastoris is also approved by FDA as an animal feed protein source allowed in broiler 
feed up to I 0% of the total feed (FDA 21 CFR Part 573, 1993). 

Pichiapastoris does not produce active toxins (Pariza & Johnson, 2001). Pichia 
pastoris has been placed in the Biosafety Level I (BSL-1) class by the A TCC organization, 
indicating Pichia is a well-characterized agent not known to cause disease in healthy human. 
adults, and to be of minimal hazard to laboratory personnel and the environment (Center for 
Disease Control, 1999). Toxicity studies done in support of the above-referenced P. 
pastoris-approved animal feed also demonstrated that P. pastoris is neither pathogenic nor 
toxigenic (FDA 21 CFR Part 573, 1993). Moreover, Impossible Foods commissioned 
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systemic toxicity and genotoxicity testing on LegH Prep to ensure that the residual Pichia 
proteins and cellular components present in LegH Prep are non-toxic. 

Impossible Foods' Pichia pastoris production strain MXY0291 is derived from a 
strain lineage with a long history of safe use, as outlined in GRN 204. All genetic 
modifications made to generate MXY0291 are well-characterized by full genome sequencing 
and conform to the guidelines for generating safe production strains for the recombinant 
production of food ingredients (Olempska-Beer, Merker, Ditto, & DiNovi, 2006). LegH 
Prep does not contain the production organism or antibiotic resistance genes. Impossible 
Foods has been able to isolate detectable amounts of Pichia DNA from the final LegH Prep 
solution, and it has determined that about 0.2 mg of Pichia DNA will be present in about one 
liter of LegH Prep. Impossible Foods has used mass spectrometry to identify the Pichia 
pastor is proteins that are present in LegH Prep at 2: 1 % of the total protein fraction. As 
described below, the sequence of each protein was analyzed to ensure that the Pichia 
proteins present in LegH Prep do not contain significant homology to known allergens. All 
of the identified co-purifying proteins have highly conserved orthologues in yeast species 
used in food, such as S. cerevisiae. 

6.1.4 Method of Manufacturing 

All materials used in the production of LegH Prep are standard food grade or 
pharmaceutical grade ingredients used in the food industry. The raw materials are of a purity 
and quality suitable for their intended use (Aunstrup, Andersen, Falch, & Nielsen, 1979). The 
process to isolate soy leghemoglobin protein from a well-characterized fermentation medium 
that complies with the Enzyme Technical Association's guidelines for microbially derived 
recombinant proteins follows current Good Manufacturing Practices (GMP) (Enzyme Technical 
Association, 2005) (Taylor & Baumert, 2013). The product is standardized to a concentration of 
at least six percent (6%) soy leghemoglobin protein. The soy leghemoglobin protein has highly 
advantageous properties in meat and poultry analogue products, which will provide consumers a 
nutritious and flavorful alternative to foods derived from animals, with a much-reduced 
environmental impact. 

6.2 Summary of Adverse Findings in the Literature 

Impossible Foods is not aware of any studies in the literature indicating that either soy 
leghemoglobin or Pichia pastoris is not safe for the intended use proposed in this GRAS 
notification. 

6.3 Toxicology Studies 

6.3.1 Subacute Toxicity 

14-Day non-GLP Dietary Toxicity and Palatability Study in Rats {Study 43167) 

Impossible Foods commissioned a non-GLP 14-day dietary toxicity/palatability study in 
rats to assess the feasibility of oral administration of LegH Prep (which contains soy 
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leghemoglobin, Pichia proteins and other components; see Table I) and to establish the dose 
range for a subsequent GLP 28-day dietary toxicology study. The study was conducted by 
Product Safety Labs (Dayton, NJ, USA). The LegH Prep test article was freeze dried; freeze 
drying allowed for increased test article concentration in the feed and facilitated homogeneous 
dietary mixing. Doses of 0, 125,250, and 500 mg soy leghemoglobin/kg bw/day were 
administered in the diet to CRL Sprague-Dawley CD® !GS rats (6 male, 6 female per group) for 
14 days. Experimental observations included clinical observations, food consumption, body 
weight, hematology, and liver, spleen and bone marrow weight and histopathology. There were 
no reported treatment-related adverse findings that were statistically different from the controls. 
Therefore, it was concluded that 500 mg soy leghemoglobin/kg/day would be well-tolerated by 
rats in a feeding study oflonger duration. 

6.3.2 Repeated Dose Toxicity 

6.3.2.1 28-Day GLP Dietary Toxicity Study in Rats {Study 43166) 

Impossible Foods commissioned a GLP 28-day dietary toxicology study in rats to 
determine the no observed adverse effect level (NOAEL) for LegH Prep (containing soy 
leghemoglobin, Pichia proteins and other components; see Table I) (Annex 2). The study was 
conducted by Product Safety Labs (Dayton, NJ, USA). The study was designed to meet the 
guidelines in the US FDA Toxicological Principles for the Safety Assessment of Food 
Ingredients, Redbook 2000, IV.C. 4. a. Subchronic Toxicity Studies with Rodents (2007) and the 
OECD Guidelines for Testing of Chemicals and Food Ingredients, Section 4 (Part 407): Health 
Effects, Repeated Dose 28-Day Oral Toxicity Study in Rodents (2008). The study was 
conducted in compliance with U.S. FDA GLP: 21 CFR Part 58, 1987, which is compatible with 
OECD Principles of Good Laboratory Practice (as revised in I 997) published in 
ENV /MC/CHEM (98) 17, OECD, Paris, 1998. 

6.3.2.1.1 Study Details 

The LegH Prep test article (containing soy leghemoglobin, Pichia proteins and other 
components; see Table I) was freeze-dried lot PP-PGM2-l6-088-101, which was given a new 
sub-lot of PP-PGM2-! 6-088-301. As in the 14-day dietary study, freeze drying allowed for 
increased test article concentration in the feed and facilitated homogeneous dietary mixing. 
Dietary doses of 0, 512, 1024, and 1536 mg/kg/day of freeze dried LegH Prep (LegH Prep 
solids) were selected to correspond to 250,500, and 750 mg/kg/day of soy leghemoglobin (Table 
4). The maximum dose of750 mg/kg/day soy leghemoglobin was selected to achieve a 
concentration greater than I 00-fold above the anticipated 90th percentile EDI (section 3.1 ). A 
control group received unformulated feed. To maintain target dietary doses throughout the 
study, concentrations in the test diets were calculated based on the most recent group body 
weight and food consumption data. The rats were CRL Sprague-Dawley CD® !GS. There were 
10 rats per sex per group. 
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T bl 4 D . ' ti a e . osmg m orma ton or groups m - ay rat ee mg stu 1y. t' fi . 28 d fi d' d 
Group Number of Animals Target Exposure of Target Exposure of 

per Group Test Substance LegH Soy Leghemoglobin 
(Male/Female) Prep Dry Solids (mg/kg/day) 

(mg/kg/day) 
1 10/10 0 0 
2 10/10 512 250 
3 10/10 1024 500 
4 10/10 1536 750 

Experimental observations included ophthalmologic evaluations, clinical observations, 
body weights, food consumption, clinical pathology including blood chemistry, hematology, 
coagulation, and urinalysis, gross necropsy, organ weights, and histopathology. 

6.3.2.1.2 Study Results 

There were no mortalities, clinical observations, ophthalmology, body weight, body 
weight gain, food consumption, or food efficiency changes attributable to LegH Prep 
administration for either sex. Additionally, there were no test substance related changes in 
hematology, serum chemistry or urinalysis parameters for males or female rats. Changes in 
coagulation parameters were limited to a non-dose-dependent increase in activated partial 
thromboplastin time observed in Group 3 and 4 males which, due to its very slight magnitude 
and lack of correlating pathological or clinical finding, is considered non adverse. 

There were no test substance-related effects reported during necropsy, organ weights, 
macroscopic observations, or histopathology in the male and female animals, with a single 
exception of an increased incidence in the metestrus stage of the estrous cycle in groups 2 and 4 
(Annex 2). As discussed in detail below, the control animals used in this study, as well as the 
treated animals, all had distributions of estrus cycle stages that deviated significantly from 
published reports, suggesting the possibility of a sampling artifact unrelated to the treatment. A 
follow-up study (section 6.3.2.2) demonstrated that the observed distributions were very likely 
due to sampling and assessing estrous cycle distribution on a single day, rather using a 
longitudinal study that would assess the totality of the estrous cycle, and is not indicative of an 
adverse health effect. 

Because of the estrous cycle distributions reported in the control group as well as the test 
animals in the 43166 study, Impossible Foods elected to carry out a more extensive and rigorous 
longitudinal study focusing on the effects of the LegH Prep on the estrous cycle of a larger group 
of female rats. The results of that study, described below, provide strong evidence that the 
estrous cycle distribution of a group of rats on a given day commonly deviates greatly from their 
distribution over time, and provides a highly unreliable picture of estrous cycle function. 
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6.3.2.2 28-Day Investigative Study in Rats with 14-Day Estrous Cycle Pre-Screen 
(Study 44856} 

To directly address the estrous cycle distributions observed in study 43166, Impossible 
Foods commissioned a non-GLP investigative 28-day dietary study (44856) in rats with a focus 
on estrous cyclicity (Product Safety Labs, Dayton, NJ, USA) (Annex 3). The study design 
included a 14-day estrous cycle pre-screen to ensure that only animals with regular cyclicity 
advanced to the test article-dosing phase. The estrous cycle was monitored daily for the last 14 
days of the 28-day dosing period, which is consistent with the OECD 421 guidelines for estrous 
cycle evaluation. At study termination, the reproductive organs were evaluated macroscopically 
and microscopically. 

6.3.2.2.1 Study Details 

The freeze-dried LegH Prep ( containing soy leghemoglobin, Pichia proteins and other 
components; see Table I) test article from study 43166 was also used in study 44856 (PP-PGM2-
l 6-088-301). Dietary doses of 0, 512, I 024, and 1536 mg/kg/day of freeze dried LegH Prep 
were selected to correspond to 0, 250, 500, and 750 mg/kg/day of soy leghemoglobin. A control 
group received unformulated feed. To maintain target dietary dose levels throughout the study, 
concentrations in the test diets were calculated based on the most recent group body weight and 
food consumption data. There were 15 female CRL Sprague-Dawley CD® !GS per group. 

Prior to the 28-day dosing phase, estrous was determined daily for 14 days, by vaginal 
lavage, to ensure that each animal had an average estrus cycle length that was consistent with 
published literature. Estrous was also determined daily for the last 14 days of the 28-day dosing 
period to detect any changes in average estrous cycle length as a result of LegH Prep 
consumption. By monitoring the estrous cycle over time in each rat, the study avoided the 
sampling artifact of the previous study. The estrus cycle was not monitored for the first 14-days 
of the dosing period to avoid over-manipulating the animals. 

Additional experimental observations included clinical observations, body weights, food 
consumption, gross necropsy, reproductive organ weights (uterus and ovaries with oviducts), and 
histopathology on reproductive organs (vagina, cervix, uterus, ovaries, and oviducts). 

6.3.2.2.2 Study Results 

During the 14-day pre-dosing period, there was no significant change in average estrous 
cycle length between groups I through 4, and all animals showed regular estrous cyclicity. 
Therefore, all animals were advanced to the 28-day dosing phase. During the dosing phase, there 
were no clinical observations attributable to the administration ofLegH Prep. There were no 
changes in body weight, rate of body weight gain, food consumption, and food efficiency 
attributable to LegH Prep administration. Mean number of estrus cycles for female rats in 
groups 2-4 were comparable to control group 1 throughout the study. There were no 
macroscopic and microscopic observations or organ weight changes attributed to the LegH Prep 
administration. Therefore, under the conditions of this study and based on the toxicological 
endpoints evaluated, administration of LegH prep at doses up to 1536 mg/kg/day total dry solids 
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or 750 mg/kg/day of active ingredient (soy leghemoglobin) did not cause any effect in estrus 
cyclicity or reproductive organ pathology of female Sprague Dawley rats. 

The results from study 44856 fully address the potential concerns raised by study 43166, 
and demonstrate that LegH Prep does not affect the female rat estrous cycle. Each point is 
discussed below in greater detail. 

Despite intrinsically normal estrous cycles, the distribution of estrous cycle stages on any 
given day can often be extremely deviant from the within-rat distribution over time (Figure 5). 
Indeed, had the animals been analyzed by necropsy on day 18 of the dosing period, one would 
have drawn a completely different conclusion regarding the test article effect on estrous cycle 
than had the necropsy been performed on day 21. Thus, to avoid sampling artifacts, proper 
evaluation of the effect of a test substance on the estrous cycle requires an extended longitudinal 
observation as performed in study 44856, in which no test article-dependent effect on the female 
estrous cycle length or progression was reported. 
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There was no difference in mean number of estrous cycles between groups in either the 
pre-dosing or dosing phase of the study. All animals showed estrous cyclicity that was consistent 
with published literature (Westwood, 2008). The daily estrous cycle monitoring that was 
performed in study 44856 follows OECD 421 guidelines, and demonstrates that all groups were 
cycling normally as expected based on published literature (Westwood, 2008). 

Study 43166 showed a decrease in uterine weights that corresponded to a decreased 
incidence of fluid filled uteri in group 2 and 4 females. In study 44856, there was no significant 
difference in organ weights for the uterus or ovaries with oviducts between groups l through 4. 
Moreover, the presence of fluid filled uteri did not differ across groups (Table 5). Published 
literature demonstrates that the presence of fluid filled uteri and uterine weight correlates with 
estrous cycle stage (Westwood, 2008). Our results from study 44856 reveal a similarly 
consistent correlation. Thus, the simplest explanation for the decrease in uterine weights 
observed for groups 2 and 4 in study 43166 is that the animals within those groups had a 
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different distribution of estrous cycle stages that typically correspond to lower uterine weight in 
healthy rats, compared with groups I and 3. 

Table 5. Study 44856 summary of necropsy observations in the uterus. 

Group 1 Group 2 Group 3 Group 4 
0 mg/kg/day 250 mg/kg/day 500 mg/kg/day 750 mg/kg/day 

Soy Soy Soy Soy 
Leghemoglobin Leghemoglobin Leghemoglobin Leghemoglobin 

N=15 N=15 N=15 N=15 
Number of uteri 
submitted for 13 14 15 15 
examination 
Fluid filled 2 I I 2 

In study 44856, Impossible Foods commissioned Karen Regan, DVM, DACVP, DABT 
(Regan Path/Tox Services, Inc., Ashland, OH, USA) for histological evaluation of the female 
reproductive organs. Dr. Regan has extensive experience in the evaluation of rat reproductive 
systems, and currently serves as FDA advisory committee member for reproductive toxicology. 
Prior to finalizing the pathology report, Impossible Foods shared the draft report for study 43166 
with Dr. Regan to ensure that she would look for the potential effects noted in that study. 

In study 44856, Dr. Regan performed a blind estrous cycle determination as well as a 
histological assessment on the vagina, uterus, ovaries, oviducts, and cervix of the control (group 
I) and high dose (group 4) animals. Dr. Regan concluded that there were no test article-related 
microscopic observations in the reproductive tissues examined. All animals were considered to 
be cycling normally, with the exception of a single control animal that appeared to have a 
prolonged estrus based on the morphology of the ovaries and uterus. This control animal finding 
was considered to be spontaneous and incidental because of the lack of similar findings in 
animals at the higher dose levels. Within groups l and 4, all animals had evidence of old and 
recent corpora lutea and follicles at various stages of development in the ovaries, and had 
reproductive tissue morphology consistent with the stage of the cycle they were in. One Group 2 
animal had prolonged estrus based on morphology of the ovaries, including large atretic follicles, 
multiple corpus lutea at a similar state of atresia, and presence of squamous metaplasia of the 
uterus. These findings were considered spontaneous and incidental due to the lack of similar 
findings at higher dose levels. One control animal had large atretic follicles observed in both 
ovaries, and one group 4 animal had lutenized follicles (follicles with evidence oflutenization in 
the wall but have not ovulated) in both ovaries. Both of these observations are reported as 
background findings in rats of the strain and age used in this study (Dixon et al. 2014) and were 
considered incidental because of their singular occurrences. 

In summary, in study 44856, Dr. Regan and Product Safety Labs concluded that there 
was no test substance-related effect on reproductive macroscopic or microscopic observations, 
reproductive organ weights, or estrous cyclicity. 
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6.3.2.3. Pathology Peer Review on 28-Day GLP Dietary Toxicity Study in Rats 
(Study 43166} 

Because no test article-related effects on the female estrous cycle were seen in study 
44856, Impossible Foods commissioned a pathology peer review on the reproductive organs 
from study 43166. Dr. Regan served as the review pathologist. The review pathologist received 
and evaluated histological slides for the cervix, ovaries, oviducts, uterus and vagina, along with 
the corresponding macroscopic and microscopic finding noted by the study pathologist. Both the 
study pathologist and review pathologist met and performed an in-person slide review in June 
2017, and reached a consensus evaluation that is reflected in the pathology report for study 
43166. Both pathologists were in agreement on the estrous cycle staging; however, the presence 
of old and recent corpora lutea suggests that the animals were cycling normally. Moreover, 
study 44856 clearly illustrates that that there is no test article-dependent effect on estrous 
cyclicity. In summary, although the study pathologist for study 43166 initially reported a 
possible change in the estrous cycle, following peer review, a consensus was reached that there 
were no test article-dependent effects on the female estrous cycle and reproductive organs. 

6.3.2.4. NOAEL 

In the 28-Day G LP Dietary Toxicity Study in Rats (Study 43166), there were no test 
article-related adverse effects observed in the male or female animals at the maximum dose 
tested. Therefore, the no observed adverse effect level (NOAEL) for administration of LegH 
Prep solids in the diet of male and female Sprague Dawley rats was the maximum dose tested, 
1536 mg/kg/day, which corresponds to 750 mg/kg/day of the active ingredient soy 
leghemoglobin. The Acceptable Daily Intake (ADI) is determined by dividing the NOAEL by 
an acceptable Uncertainty Factor; JOO-fold is generally accepted.7 The ADI for soy 
leghemoglobin is 750/100 or 7.5 mg/kg/day. The 90th percentile EDI for soy leghemoglobin is 
6.67 mg/kg/day. Since the EDI is lower than the ADI, these results suggest there are no safety 
concerns.8 

6.3.3 Mutagenicity/Genotoxicity Studies 

To evaluate the potential genotoxic activity of LegH Prep (containing soy leghemoglobin, 
Pichia proteins and other components; see Table 1 ), Impossible Foods commissioned a bacterial 
reverse mutation assay performed by Product Safety Labs (Dayton, NJ, USA) and an in vitro 
mammalian chromosome aberration test in human lymphocytes performed by Eurofins (Munich, 
Germany). Both studies were conducted consistent with OECD Principles of Good Laboratory 
Practice (as revised in 1997) and OECD Testing Guidelines for test 471 (reverse mutation) and 
test 473 (chromosomal aberration). The test article for both studies was batch PP-PGM2-l 6-

7 The food additive regulations recommend a safety factor of I 00, in the absence of extenuating circumstances. 21 
C.F.R. 170.22. 
8 FDA. Chapter II: Agency Review of Toxicology Information in Petitions for Direct Food Additives and Color 
Additives Used in Food. Available at: 
https://www.fda.gov/ downloads/F ood/O u idanceRegulation/GuidanceDocumentsRegulatoryl nformation/lngredients 
AdditivesGRASPackaging/UCM078724.pdf 
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0 I 5-101. These studies used the standard liquid formulation of LegH Prep since, unlike the 
animal feeding studies, freeze drying was not required for test article administration. Reports for 
each study are located in Annexes 4 and 5. 

6.3.3.1 Bacterial Reverse Mutation Assay 

The bacterial reverse mutation (Ames) test evaluated the potential for LegH Prep to 
induce gene mutations in bacteria (Annex 4). Point mutations which involve substitution, 
addition or deletion of one or a few DNA base pairs were measured in amino acid-requiring 
strains of Salmonella typhimurium (S. typhimurium, ST) and Escherichia coli (E. coli, EC) by 
their ability to functionally reverse mutations. These reverse mutations resulted in revertant 
colonies of bacteria with restored capability to synthesize the essential amino acid. The bacterial 
strains evaluated were S. typhimurium TAl535, TA1537, TA98, TAI00, and E.coli WP2 uvrA. 
LegH Prep was tested up to a maximum concentration of74,000 µg/plate, which corresponded to 
a maximum soy leghemoglobin concentration of 5,000 µg/plate. Eight dose levels without 
precipitation, toxicity or plate contamination were evaluated for all strains; therefore bacterial 
mutagenicity was adequately assessed. The main test was conducted using the plate 
incorporation method in both the absence and presence of metabolic activation (chemically­
induced rat liver S9 mix). The results of the test were confirmed using a similar study design, 
but employing the pre-incubation modification of the Ames test. No signs of precipitation or 
contamination were reported in any of the strains. No signs of toxicity were reported in any 
strains in either plate incorporation or pre-incubation method in presence or absence of S9. In 
conclusion, based on these findings and on the evaluation system used, LegH Prep possesses no 
mutagenic activity in the Ames assay. 

6.3.3.2 In Vitro Mammalian Chromosome Aberration Test in Human 
Lymphocytes 

A chromosome aberration assay was carried out in order to investigate a possible 
potential of soy leghemoglobin and the LegH Prep to induce structural chromosome aberrations 
in human lymphocytes (Annex 5). The metaphases were prepared 24 hours after start of 
treatment with the test item. The treatment interval was 4 hours without and with metabolic 
activation (Experiment I) and 24 hours without metabolic activation (Experiment JI). Duplicate 
cultures were set up. Per culture, 150 metaphases were scored for structural chromosomal 
aberrations. 

The following soy leghemoglobin concentrations were evaluated. Experiment I: 500, 
I 000, 2500 and 5000 µg/mL soy leghemoglobin; Experiment JI: I 00, 200, 500 and I 000 µg/mL 
soy leghemoglobin. In Experiment JI, precipitation occurred at concentrations 500 µg/mL and 
higher during the fixation of the cells. In contrast to Experiment I, in the experiment with long­
term treatment, the test item was not removed by repeated washing steps, as the treatment period 
is stopped by the fixation step directly. When the cells were spread on the object slides, the 
precipitation appeared as a greenish lacquer coat, visible by eye and with the aid of an inverted 
microscope. The evaluation of aberration rates was not affected. 
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In each experiment, percent relative mitotic index was measured for each soy 
leghemoglobin concentration. A relative mitotic index greater than 45% is required to accurately 
measure chromosome aberrations. In Experiment I without metabolic activation, the decrease 
below 70% relative mitotic index was seen at concentrations of 1000 µg/mL (69%), 2500 µg/mL 
(56%) and 5000 µg/mL (54%) (Annex 5, see Table 5). In Experiment I with metabolic 
activation no decrease below 70% relative mitotic index was observed. As noted by the OECD 
guidelines, mitotic index is an indirect measurement of toxicity that can be influenced by a 
number of factors such as time and cell cycle disruption, and additional data such as cell cycle 
delay is often helpful in assessing toxicity.9 In the current experiments, cell cycle delay was 
assessed in the cell proliferation using the BrdU technique. No biologically significant decrease 
in proliferation was noted in Experiment I, and the levels of the mitotic index remained above 
the 45% required to accurately assess chromosomal aberrations. Further, as the report in Annex 
5 notes, the cytotoxicity is likely even lower than shown in Experiment I without metabolic 
activation, as there appeared to be a detoxification in the Experiment I with metabolic activation. 

In Experiment II without metabolic activation, cytotoxic effects regarding the mitotic 
index were reported at concentrations of 500 µg/mL (69%), 1000 µg/mL (53%), 2000 µg/mL 
(26%), 3000 µg/mL (13%), 4000 µg/mL (38%) and 5000 µg/mL (42%) (Annex 5, see Table 7). 

In Experiments I and II, no biologically relevant increase in the frequencies of polyp lo id 
cells was reported at concentrations up to 5000 µg/mL. In experiment I, no biologically relevant 
decreases of the proliferation index were reported at concentrations up to 5000 µg/mL. In 
experiment II, the values of the proliferation index of the negative controls were 1.56. The 
proliferation index of the 500 and 1000 µg/mL groups were 1.23 and 1.12. Decrease of 79% at 
500 µg/mL and 72% at 1000 µg/mL of the proliferation index were observed. These decreases 
were not a consequence of chromosome aberrations. 

In Experiments I and II, no biologically or statistically significant increase of the 
aberration rates was reported after treatment with LegH Prep containing soy leghemoglobin 
compared to the solvent control cultures (Annex 5, see Tables 6 and 8). The x2 Test for trend 
was performed to test whether there was a concentration-related increase in chromosomal 
aberrations. No statistically significant increase was reported in all experimental conditions. 
EMS (400 and 900 µg/mL) and CPA (7.5 µg/mL) were used as positive controls and induced 
distinct and biologically relevant increases in cells with structural chromosomal aberrations, thus 
proving the efficiency of the test system to indicate potential clastogenic effects. 

In conclusion, under the conditions of these studies, LegH Prep did not induce structural 
chromosomal aberrations in human lymphocyte cells. Therefore, LegH Prep is considered to be 
non-clastogenic in this chromosome aberration test. 

9 OECD Guideline for the Testing of Chemicals: In vitro mammalian chromosomal aberration test, TO 473. 
Available at: https:/ /ntp.n iehs.nih. gov/iccvam/suppdocs/feddocs/oecd/oecd-tg473-2014-508.pdf 
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6.4. Assessment of Allergenicity 

6.4.1 Assessment of potential soy and legume cross-reactivity 

6.4.1.1 Soy Cross-Reactivity 

Soybeans are acknowledged as a commonly allergenic food. Soybeans are known to 
contain several allergenic proteins (faylor, Panda, Goodman, & Baumert, 20 I 4 ). However, soy 
leghemoglobin is not identified among the known soybean allergens, nor is it detectably present 
in soybeans. It is the expert opinion of Dr. Taylor, co-founder and co-director of the Food 
Allergy Resource and Research Program (FARRP) at the University of Nebraska, that 
Impossible Foods does not need to perform experiments to demonstrate that LegH Prep does not 
cross-react with soy-allergic individuals (Annex 6). Nevertheless, Impossible Foods will notify 
consumers by labeling that the product "Contains Soy" as required by the statute. 10 Because 
Impossible Foods will identify the potential allergen on its label, there is no necessity to prove 
that soy-allergic individuals will not react to soy leghemoglobin. 

Furthermore, the size of adult population of soy-allergic individuals is insufficient to 
acquire enough subjects to perform a statistically significant clinical study. While 0.4% of 
children are allergic to soy, the large majority of them outgrow it by the age of l O (Savage, et al., 
2010). Finally, leghemoglobin is natively expressed in the root of the soy plant, whereas the 
allergens -Gly m 4, Gly m 5, and Gly m 6 are located in the seeds. These allergens are 
completely absent from LegH Prep, which is produced by Pichia pastoris genetically engineered 
to express only soy leghemoglobin. This physical separation, as well as the lack of sequence 
homology to known soy allergens, indicates that soy leghemoglobin is highly unlikely to elicit a 
reaction in a soy-allergic consumer. 

Additionally, soy leghemoglobin was evaluated to determine if this protein had the 
potential to become a novel food allergen. In accordance with the consensus recommendations 
of the Codex Alimentarius Commission, it is the opinion of Dr. Taylor that sequence homology 
and pepsin digest analyses are the most predictive methods known to date to assess allergenicity 
of novel proteins. Therefore, besides these two tests, there are no additional tests that Impossible 
Foods could perform that would strengthen the evidence against potential allergenicity of soy 
leghemoglobin. 

6.4.1.2 Legume Cross-Reactivity 

Clinical cross-reactivity among various foods from the legume family is rare (Bernhisel­
Broadbent and Sampson, 1989). In the largest study reported to date, in 793 persistent peanut­
allergic subjects, 9.5% were considered allergic to other legumes by oral challenge including 48 
to soy, 19 to pea, 7 to lentil, 4 to chickpea and 3 to green bean (Neuman:Sunshine et al., 2012). 
Based upon the prevalence and severity of peanut allergy, potential cross-reactions between soy 

IO While not required by the labeling statutes, in addition to the allergen statement on the business to business 
labeling, Impossible Foods will provide training materials and information about the product to restaurants who 
purchase the product, including language and instruction indicating it is a soy-protein based product. 
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leghemoglobin and peanut allergens is the key area of potential concern. The various peanut 
allergens are very well identified and characterized. No significant sequence homology exists 
between soy leghemoglobin and any of the peanut allergens (section 5.3.2.2). Moreover, soy 
leghemoglobin is found in the root of the soy plant and bears no structural resemblance or 
sequence homology to these seed storage proteins which are found in the peanut kernel. It is the 
expert opinion of Dr. Taylor that Impossible Foods does not need to perform experiments to 
demonstrate that LegH Prep does not cross-react with legume-allergic individuals (Annex 6). 

6.4.2 Assessment of soy Ieghemoglobin and Pichia proteins within LegH Prep 

The potential allergenicity of soy leghemoglobin as well as the Pichia proteins present in 
LegH Prep were assessed in the same manner as used for the novel proteins expressed in 
genetically engineered foods. The Codex Alimentarius Commission developed an assessment 
scheme for the analysis of the potential allergenicity of proteins derived from biotechnology 
(2003). This assessment is a multi-factorial approach which includes assessing the source of the 
protein for allergenicity, the sequence homology of the protein to known allergens, resistance to 
pepsin degradation and, ifthere is a high suspicion of allergenicity, specific serum screening. 
This analysis provides a likelihood of allergenic response by considering the totality of the 
evidence. Several prominent organizations support this approach: the 1996 ISLI-IFBC decision 
tree, the 1996 F AO/WHO consultation on biotechnology and food safety, the 2000 FAO/WHO 
consultation on food derived from biotechnology, the 2001 FAO/ WHO consultation on 
allergenicity assessment of GM foods, the 2002 Codex ad hoc task force on safety assessment of 
biotechnology, and the 2003 Codex Alimentarius Commission guidelines to assess the 
allergenicity of genetically modified crops (Metcalfe, Astwood, Townsend, Sampson, Taylor, & 
Fuchs, 1996) (FAO/WHO, 1996) (FAO/WHO, 2000) (FAO/WHO, 2002) (FAO/WHO., 2001) 
(Codex Alimentarius, 2003). 

Impossible Foods enlisted Dr. Richard E. Goodman, research professor at FARRP of the 
University of Nebraska, to assess the potential allergenicity and toxicity of soy leghemoglobin 
and the Pichia pastoris proteins present in LegH Prep at 21 % of the total protein fraction, 
consistent with the Codex recommendations. Approximately 17 Pichia pastoris proteins were 
found to be present in LegH Prep at 21 % of the total protein fraction. These proteins are 
consistent from batch to batch and were identified by Impossible Foods using mass spectrometry. 
This multifactorial approach, which included a comprehensive literature search, sequence 
homology, and pepsin digestion assessments to assess the allergenic potential of new proteins, is 
widely used in the food industry (Fuchs, Ream, Hammond, Naylor, Leimgruber, & Berberich, 
1993) (Reed, et al., 1996) (Harrison, et al., 1996) (Hileman, 2006) (Noteborn, et al., 1995) 
(Hashimoto, et al., 1999) (Momma, et al., 1999) (Goodman, 2007) (Moran, 2014). A summary 
of Dr. Goodman's evaluation is provided in Annex 7. Final reports on sequence homology and 
pepsin digestion are provided in Annexes 8-10. 

6.4.3 Literature search 

Dr. Goodman's assessment included a full literature search to identify any published 
literature regarding possible allergenicity or toxicity associated with leghemoglobin proteins or 
the Pichia pastoris proteins present within LegH Prep. The conclusion of this assessment was 
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that no published literature could be found that suggested allergic, toxic or adverse health effects 
related to consumption of leghemoglobin or Pichia pastoris proteins (Annexes 8-9). 

6.4.4 Sequence homology 

Dr. Goodman's assessment also determined if the amino acid sequence of soy 
leghemoglobin or the Pichia pastoris proteins in LegH Prep contained sufficient similarity with 
any known allergen or toxin to suggest possible cross-reactivity. Soy leghemoglobin and Pichia 
pastoris protein sequences were compared to the 2016 Allergen Online Database 
(www.allergenonline.org) and the NCBI-Entrez database, first without any keyword selection, 
and again with keywords "allergen", "toxin" or "toxic". Soy leghemoglobin protein did not 
produce significant (>35%) homology to known allergens or toxins (Annex 8). 

All of the 17 Pichia pastor is proteins have homo logs that are ubiquitous in nature. 
Therefore, a search of the NCBI database for sequences related to each of the 17 proteins, using 
BLASTP without keyword limits, identified good alignments with related proteins from many 
molds and yeasts. For all 17 proteins, these alignments included Saccharomyces cerevisiae and 
Saccharomyces bayanus, which are commonly used in making wine, bread, and beer, and 
Saccharomyces boulardii, which is widely used as a probiotic (Moyad, 2008) (Munoz-Bernal, 
2016) (Liu, 2016). The long history of consumption of these close homologs of all 17 Pichia 
pastoris proteins with no reports of allergenicity or toxicity offers strong general evidence for 
their safety in food (Annex 9). 

Bioinformatics searches with the 17 most abundant residual Pichia pastoris proteins 
found in LegH Prep identified a few related protein sequences with sufficient similarity to 
exceed the Codex suggestion for potential cross reactivity (>35%) (Table 6). However, the 
sequence-related putative allergens identified in this search were not potent, common allergens, 
nor were any of them known to be allergenic when ingested. Moreover, comparison of the same 
Pichia pastoris proteins with all proteins in the NCBI Protein database identified far more 
significant matches to proteins found in commonly consumed fungi, including baker's yeast 
(Saccharomyces species). 

Table 6. Summary of sequence alignments for Soy Leghemoglobin and the 17 most abundant 
residual Pichia pastoris proteins found in LegH Prep. 

Soy 
126241 P02236.2 145 nfaS n/a n/a le hemo lobin 

Alpha 
aminoadipate 238030060 CAY67983.1 1400 n/a n/a 60% 
reductase 

Cobalamin-
independent 

238030843 CAY68766.t 768 Sal k3 77.50% 77% 
methionine 
synthase 

Aconitase 254564667 XP _ 002489444. l 780 n/a n/a 81% 
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Transketolase 238030057 CAY67980.1 679 n/a n/a 70% 

Glycerol kinase 238034027 CAY72049.1 621 n/a n/a 53% 

Catalase A 254569930 XP 002492075.1 510 Pen c 30 60% 66% 

G6PD -238031000 CAY68923.1 504 Blag3 37% 64% 

Cla h 10 72.50% 
Hypothetical 

238031215 CAY69138.l 525 Alta 10 72.50% 69% 
protein PAS 

Lep d 13 35.40% 

Mitochondrial Clah 10 76.20% 
aldehyde 238033249 CAY71271.1 501 62% 
dehydrogenase Alta 10 76.20% 

Delta-
aminolevulinate 238033645 CAY71667.l 341 n/a n/a 76% 
dehydratase 

Mitochondrial 
alcohol 

238031179 CAY69102.l 350 Cand al 85% 74% 
dehydro genase 
isozyme III 

Malate Mala f4 70% 

dehydrogenase 
238034064 CAY72086.1 342 57% 

Piss 2 36.20% 

Putative 
protein, 

238033788 CAY71810.I 328 n/a n/a 86% 
unknown 
function 

Tri a 31 62.50% 

Derf 

Triose 25.0101 60.00% 

phosphate 238032989 CAY71012. l 248 (isoform) 71% 
isomerase Derf 

25.0201 60.00% 
(isoform) 

Cra c 8 57.50% 

Malas 6 87.50% 

Asp f27 85% 

Cat r 1 81.30% 

Hypothetical Der f29 80% 

protein 
328350030 CCA36430.1 161 

Asp f 11 80% 
74% 

( cyclophili n) Betv 7 80% 
PP7435 

(Unassigned 
by IUIS) 

PPiase6 from 78% 
Dauces 
carota 

Cytosolic Olee5 
superoxide 238034030 CAY72052.1 154 60%-55% 79% 
dismutase 23 isoforms 
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Mitochondria 
ATPase 238029769 CAY67692.1 84 n/a 
Inhibitor 

1 AA: amino acids; 
2 AOL: AllergenOnline 
3 Allergen name in IUIS allergen list unless denoted as unassigned by IUIS; 
41D: identity(%); 
5n/a: not available or no answer. 
6PPlase: peptidylprolyl isomerase. 

n/a 62% 

While a number of organisms with known toxicity (e.g., Bacillus sp., Enterococcus 
faecalis, Streptomyces sp., Clostridium sp.) contained proteins with sequences similar to those of 
the Pichia pastoris proteins of interest, these proteins were ubiquitous and highly conserved 
across diverse species, and are not themselves known or suspected to be toxic. As a further 
evaluation step, a comparison of the sequence-related proteins from toxin-producing species with 
proteins from diverse non-toxic species revealed far more closely-related proteins from sources 
that are known to be safe and non-toxic (Annex 9). 

AllergenOnline (AOL) has been updated every year since 2004. A panel of allergen 
experts evaluates each entry using published acceptance criteria (Goodman et al. 2016). AOL is 
based on published studies characterizing the proteins and evidence for their allergenicity using 
allergic human subjects as challenge subjects, serum donors, or basophil donors in well-accepted 
methods. In addition to using the AOL database, the NCBI protein database, which is updated 
weekly, was queried to identify any sequences that may have been identified after the most 
recent AOL update. 

While the information discussed above is more than adequate to demonstrate that both 
soy leghemoglobin and the Pichia proteins within LegH Prep have little or no allergenic 
potential, Impossible Foods was encouraged to conduct a support-vector machine (SVM) 
analysis. 11 While Impossible Foods is aware that there is some controversy as to the reliability 
of this method, Impossible Foods agreed to perform an SVM analysis for soy leghemoglobin. 

In addition to the AOL method, Impossible Foods identified eleven alternative support 
vector machine-based (SVM-based) methods to assess potential allergenicity, five of which had 
active, useable web interfaces (Tables 7 and 8). 

Four of the five SVM-based methods indicated that soy leghemoglobin is not an allergen 
(Table 7), in concurrence with the AOL method. Although, a fifth SVM-based test, AlgPred, 
indicated that soy leghemoglobin may be a potential allergen, further investigations into the 
methodology underlying AlgPred suggest that it may have a high false positive rate. For 
example, AlgPred identifies 46% of all proteins in SwissProt as potential allergens, even after all 
known allergens and related proteins have been removed from the SwissProt database (Saha and 
Raghava, 2006). However, a conservative assumption is that only small percentage of proteins 
are potential allergens. Based on the weight of evidence (concurrence between AOL and 4 

11 This analysis was not conducted or endorsed by F ARRP or Dr. Goodman. 
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alternative SVM-based methods) and the potential methodological pitfalls of AlgPred, soy 
leghemoglobin has a low potential risk of allergenicity. 

Table 7. 
Name 

Summary of SVM-based methods and results. 

PREALw 

AlgPred 

SVMProt 

So11Aller 

Website Brief Description 

http://lilab.life.sjtu.edu 
.cn:8080/prealw/predi 
ct.html 

http://webs.iiitd.edu.in 
/raghava/ al gpred/su bm 
ission.htrn I 

http://bidd2.nus.edu.sg 
• /cgi-

bin/svmprot/svmprot.c 

fil 

• •••• ••'-••···· •• c 

htt12://sortaller.gzhmu. 
edu.cn/ 

Weighted average 
assessment based on 
SVM and sequence 
searches suggested by 
FAO* 

AlgPred uses five 
different methods to 
assess allergenicity. 

Is a broad SVM 
classifier of protein 
function. One of the 
categories they train 
their predictor against 
is whether or not the 
protein is a known 
allergen . 

SORTALLER is an 
online SVM based 
allergen classifier 
based on the allergen 
family featured 
peptide (AFFP) 
dataset. 

Result 

Non allergen 

Mixed** 

The SVMProt 
classifier does 
not predict that 
soy 
leghemoglobin is 
an allergen. 

SOR TALLER 
predicted the 
query sequence 
soy 
leghemoglobin 
as a non-allergen 
with score of 
0.265 

Comments 

Published version 
of website is non­
functional but 
author was 
contacted to obtain 
functioning link 

* A protein is identified as a putative allergen if it contains at least six contiguous exact amino 
acids matches (rule 1) or at least 35% sequence similarity within an 80 amino acid window (rule 
2) when compared with known allergens (Wang, 2013) 
* * The AlgPred algorithm uses five different classifiers. Three (mapping of lgE motifs, a search 
for allergen related motifs and a BLAST search of the database) are negative for potential 
allergenicity. The two (closely related) SVM classifiers suggest that soy leghemoglobin is a 
potential allergen based on its amino acid composition. 
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Table 8. Non-functional SVM-based sites. 
Name 

ProlnFlam 

Allerdictor 

AllergenFP 

AllerHunter 

WebAllergen 

FuzzyAPP 

Website 

http://metagenomics.iiserb.ac.in/pr 
oinflam/prot.php 

http://allerd ictor. vbi. vt.edu/ 
http://ddg­
pharmfac.net/AllergenFP/ 
http ://ti ger.d bs.nus.ed u .sg/ A 11 erH u 
nter 
http:/ /nabi c.rda. go. kr/al lergen/al !er 
gen Introduction.do 

http ://fuzzyapp. bi cpu .ed u. in/ 

6.4.5 Pepsin digestion 

Status (as of August 21, 2017) 
Website exists but searches using all 
available tools on the site return errors 
and no results. 
Website online but search returns error. 

Website online but search returns error. 

Website offline. 

Search not available. 

Webserver not available. 

Dr. Goodman assessed the stability of the soy leghemoglobin and the Pichia pastoris 
proteins within LegH Prep to pepsin degradation in a simulated gastric fluid. Several peer­
reviewed studies have shown that low in vitro pepsin digestibility is an important risk factor for 
food allergy (Astwood, 1996) (del Val, I 999). Bannon et al. (2003) reviewed a broad range of 
published pepsin digestion studies and found a strong positive predictive value of the digestion 
protocol when comparing the stability of allergenic and non-allergenic dietary proteins (Bannon, 
2003). A published multi-laboratory study demonstrated the rigor and reproducibility of using 
pepsin digestion to evaluate the stability of a number of food allergens and non-allergenic 
proteins across nine laboratories (Thomas, 2004). The pepsin digest protocol conducted in the 
Goodman Lab is identical to the robust procedure used in Thomas et al., 2004. In addition to the 
recommended ratio of IO U pepsin enzyme to I µg target protein, the Goodman lab also 
evaluated a more stringent ratio of I U enzyme to I µg target protein. Dr. Goodman's 
laboratory-based assessment demonstrated that soy leghemoglobin protein as well as the Pichia 
pastoris proteins are readily digested by pepsin at ratios of 10 U pepsin enzyme to 1 µg target 
protein and I U enzyme to 1 µg target protein, confirmed with SDS-PAGE analysis (Annex I 0). 
It is the expert opinion of Dr. Goodman that using a lower than standard activity of pepsin in this 
assay is not scientifically justified due to insufficient published data on the sensitivity of known 
allergens and non-allergenic proteins under these conditions, and thus the inability to interpret 
the results. 

In summary, based on a weight of evidence approach including literature search, 
sequence homology analysis and pepsin digestion, Dr. Goodman concluded that consumption of 
the soy leghemoglobin protein as well as the Pichia pastoris proteins present in Impossible 
Foods' LegH Prep raise no health or safety concern as they do not pose any significant risk of 
allergy (Annex 7). 
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6.4.6 Assessment of potential cross-reactivity with meat allergic individuals 

Tick-bite induced allergy to mammalian meat (e.g., beef, pork) and organs (e.g., liver, 
kidney) has been reported in the United States, Europe, Australia and parts of Asia (Stinke JW, 
2015). However, the allergic reaction is due to an lgE antibody response to the oligosaccharide 
galactose-alpha-1,3-galactose (alpha-gal), which is located on glycoproteins and glycolipids in 
non-primate mammalian meat and organs (Commins SP, 2016). The allergic reaction is not 
caused by myoglobin, and therefore consumers with alpha-gal specific lgE antibodies will not 
cross-react with soy leghemoglobin. 

Impossible Foods is aware of only a single case of meat allergy linked to bovine 
myoglobin (Fuentes et al., 2004), although implication of bovine myoglobin in this case has been 
disputed (Fiocchi et al., 2005). The reactions reported in this patient were specific to bovine 
myoglobin, and not porcine myoglobin, suggesting that this is not a general allergy to oxygen­
binding globin proteins, but rather a specific response to a bovine-derived protein. Given the 
widespread consumption of meats containing oxygen-binding globins at concentrations 
comparable to those proposed for use of soy leghemoglobin in this notification, the low 
incidence of meat allergies in general (and the cause of those few reactions is predominantly due 
to bovine serum albumin sensitivities), and only a single reported case ofmyoglobin allergy, this 
argues that these proteins as a class have low allergenicity. 

6.5 Summary of Safety Testing 

LegH Prep is a solution of proteins, containing not less than 65% soy leghemoglobin, 
plus proteins from the yeast Pichia pastoris. These components were evaluated for history of 
safe use as well as potential risks ofallergenicity, general toxicity in rats, and genotoxicity. 

The Impossible Foods' Pichia pastoris production strain is derived from a strain lineage 
with a long history of safe use. Pichia is non-pathogenic and non-toxigenic (21 CFR Part 573). 
Pichia has been used to express proteins for use in human food (ORN 204), potable water 
treatment (The Nitrate Elimination Co. Lake Linden, Ml), animal feed (AAFCO, 2013), and 
FDA approved therapeutics. Although the soy leghemoglobin protein does not have a history of 
wide consumption in the human diet, heme B-containing proteins, which contain the chemically 
identical heme B co-factor (Annex I), have been safely consumed in meat and plants throughout 
human history. Moreover, the soy leghemoglobin polypeptide does not pose any significant risk 
of allergy or toxicity. 

LegH Prep was evaluated for potential risk of allergenicity using a weight of evidence 
approach in accordance with the 2003 Codex Alimentarius Commission guidelines for 
assessment of potential allergenicity of proteins derived from biotechnology. No published 
literature could be found that suggested allergic, toxic, or adverse health effects related to 
consumption of soy leghemoglobin or Pichia pastoris. The soy leghemoglobin protein does not 
contain significant (greater than 35%) sequence homology to known allergens or toxins. The 
most abundant Pichia proteins within LegH Prep are ubiquitous in nature and contain high 
sequence identity to homologues in yeast and molds that are commonly used in making cheese, 
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wine, bread, and beer. LegH Prep is rapidly digested by pepsin in a simulated gastric fluid. 
Although there is no scientific evidence to suggest that soy-allergic individuals will cross-react 
with soy leghemoglobin, Impossible Foods will include "soy" on the label. In addition, 
Impossible Foods will notify consumers that the product "Contains Soy." 

LegH Prep showed no evidence of toxicity in rats at the maximum dose tested, which was 
750 mg/kg/day soy leghemoglobin. In a 28-day GLP feeding study in rats ( 43166), there were 
no clinically significant differences between groups in clinical observations, body weights, 
hematological parameters, clotting potential, or clinical chemistry for both sexes. In the male 
rats, there were no test article-related macroscopic or microscopic findings or differences in 
absolute organ weights and organ weight to body ratios. In the female rats, it was suggested that 
there might be a test article-related effect on the estrous cycle. However, a follow up 28-day 
feeding study ( 44856) with estrous cycle monitoring confirmed that there were no test article­
related effects on the female rat estrous cycle or reproductive organs at the maximum dose of 
750 mg/kg/day soy leghemoglobin, the highest dose tested. The NOAEL is used to determine. 
the Acceptable Daily Intake (ADI). The NOAEL is divided by an acceptable Uncertainty Factor, 
I 00 fold is generally accepted. 12 The ADI for soy leghemoglobin is 750/100 or 7 .5 mg/kg/day. 
The 90th percentile EDI for soy leghemoglobin is 6.67 mg/kg/day. Since the EDI is lower than 
the ADI, there are no suggested safety concems. 13 

Genotoxicity of LegH Prep was assessed using the bacterial reverse mutation assay and 
the chromosomal aberration assay in human lymphocytes. LegH Prep was found to be non­
mutagenic and non-clastogenic in each assay. 

In conclusion, LegH Prep does not appear to present any significant issues of safety that 
would preclude its use in meat analogue products. 

6.6 Expert Panel Report 

The Expert Panel Report is included in the following pages. 

12 The food additive regulations recommend a safety factor of 100, in the absence of extenuating circumstances. 2 l 
C.F.R. 170.22. 
13 FDA. Chapter II: Agency Review of Toxicology Information in Petitions for Direct Food Additives and Color 
Additives Used in Food. Available at: 
https://www.fda.gov/downloads/Food/GuidanceRegulation/GuidanceDocumentsRegulatorylnformation/lngredients 
AdditivesGRASPackaging/UCM078724.pdf 
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The Report of the Expert Panel on the 
Generally Recognized as Safe Determination of the Proposed Uses of 
Soy Leghemoglobin Protein Derived from Pichia pastoris as a Food 

Ingredient 

04 August 2017 

Introduction 

Impossible Foods Inc. (Impossible Foods) convened a panel of independent scientists 
(Expert Panel}, qualified by their scientific training and relevant national and 
international experience in the evaluation of the safety of food ingredients, to conduct an 
independent, critical and comprehensive evaluation of the available safety information 
on soy leghemoglobin protein preparation (LegH Prep), and to determine if the 
proposed uses as a protein component in ground beef replacement (analogue) products 
would be Generally Recognized as Safe (GRAS) based on scientific procedures. The 
Expert Panel consisted of Professor Joseph F. Borzelleca, Ph.D. (Virginia 
Commonwealth University School of Medicine), Professor Michael W. Pariza, Ph.D. 
{University of Wisconsin-Madison), and Professor Stephen L. Taylor Ph.D. (University of 
Nebraska-Lincoln). 

An initial review was conducted and a summary of the results was made available to 
the Expert Panel as part of the "GRAS NOTIFICATION FOR SOYBEAN 
LEGHEMOGLOBIN PROTEIN DERIVED FROM PICH/A PASTORIS" (not dated) and 
a "TECHNICAL SUMMARY OF SOYBEAN LEGHEMOGLOBIN PROTEIN DERIVED 
FROM PICH/A PASTORIS" (dated May 30, 2014). Impossible Foods conducted 
further studies to confirm the safety and GRAS status of the proposed uses of LegH 
Prep and made this information and data available to the Expert Panel. A 
comprehensive search of the scientific literature on plant and animal hemoglobins and 
related products was conducted by Impossible Foods as part of the preparation of the 
new GRAS notice that is the subject of this report, as well as during the preparation of 
the supportive Technical Summary. Impossible Foods reported to the Expert Panel that 
their search failed to identify anything further on the safety of LegH Prep. The Expert 
Panel, independently and collectively, critically evaluatec;I the new information and data 
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and re-evaluated the original information and data, and other information deemed 
appropriate or necessary and information pertaining to the method of manufacture, 
product specifications, batch analyses, intended levels of use, exposure estimates, and 
the safety of LegH Prep. 

Following its independent, critical evaluation of the available information, the Expert 
Panel convened by teleconference and email correspondence, and unanimously 
concluded that the intended use in ground beef analogue products of soy 
leghemoglobin protein derived from Pichia pastoris, manufactured consistent with 
current Good Manufacturing Practice (cGMP) and meeting appropriate food-grade 
specifications, is GRAS based on scientific procedures. A summary of the basis for this 
conclusion appears below. 

Impossible Foods proposes to market the soy leghemoglobin protein produced in 
the yeast Pichia pastoris in the United States for use as a protein component to 
create a flavor impact in ground beef analogue products. 

Hemoglobin proteins are found in most organisms, including bacteria, protozoa, fungi, 
plants and animals (Hardison, 1998). Hemeproteins are classified as globin/non­
globin and symbiotic/non-symbiotic. Hemoglobin, myoglobin, and leghemoglobin are 
examples of globin proteins. Cytochrome oxidases, hemocyanins, and methemalbumin 
are examples of non-globin hemeproteins (Everse, 2004) (Jokipii-Lukkari, Frey, Kallio, & 
Haggman, 2009). Plant hemoglobins are classified according to function as symbiotic 
or non-symbiotic (Gupta, Hebelstrup, Mur, & lgamberdiev, 2011 ). Symbiotic 
hemoglobins are found predominantly in leguminous plant species. The most studied 
symbiotic hemoglobins are the leghemoglobins of nitrogen fixing legumes where they 
facilitate oxygen diffusion within root tissues. Non-symbiotic hemoglobins have been 
identified in a wide range of legume and non-legume plants. The highest expression 
levels for non-symbiotic plant hemoglobin are observed in metabolically active or 
stressed tissue (Anderson, Jensen, Leewe!lyn, Dennis, & and Peacock, 1996). 

Impossible Foods analyzed structures of plant non-symbiotic hemoglobins and 
symbiotic leghemoglobins and animal myoglobins including rice, soy, corn, barley, 
lupine, horse, tuna, and pig. Animal myoglobins, plant !eghemoglobins and plant 
hemoglobins adopt the same globin fold and are structurally very similar. All globin 
proteins described above bind the chemically identical heme B prosthetic group 
involved in binding and/or transport of oxygen. The globin protein family is large, 
present in a wide range of organisms, and is well studied. 
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Identity and Characterization of Soy Leg hemoglobin Protein 

The chemical name of the characterizing component of LegH Prep is soy 
leg hemoglobin protein. The source of the protein is the soybean plant Glycine max 
gene LGB2. Soy leg hemoglobin protein is derived from the root nodules of the soy 
plant. 

There is no Chemical Abstracts Number for soy leghemoglobin. 

The proposed common or usual name of LegH Prep is "leghemoglobin (soy)." 

Production of LegH Prep 

The method of production involves four stages: construction of the production strain of 
Pichia pastoris, expression of soy leghemoglobin protein in submerged fermentation, 
enrichment, and stabilization of the expressed soy leghemoglobin protein. 

All materials used in the production of LegH Prep are food grade and GRAS or high­
quality chemical or pharmaceutical grades (USP, NF, or ACS grades) from approved 
suppliers and processing conditions are appropriate for food production and consistent 
with cGMP. 

Preparation of the Production Strain for Fermentation 

Production strain Pichia pastoris MXY0291 was constructed from recipient strain Bg11 
(MXY0051) using a series of transformations with different expression constructs, in 
order to express soy leghemoglobin protein. In addition to the protein coding sequence 
for soy leghemoglobin, MXY0291 contains extra copies of native Pichia pastoris heme 
biosynthetic enzymes and modified Pichia pastoris transcription factor Mxr1, all 
expressed under the strong native Pichia pastoris alcohol oxidase promoter (pAOX1). 
This promoter has been demonstrated to produce high levels of recombinant proteins 
after producing biomass on glycerol and inducing pAOX1 with methanol (Cereghino & 
Gregg, 2000). The genome of MXY0291 is fully sequenced and well characterized. 

The production strain parent, Pichia pastoris Bg11, was derived from the well­
characterized strain Y-11430, which is deposited in the collection at the Northern 
Regional Research Laboratories (NRRL). The lineage of P. pastoris strain NRRL Y-
11430 was previously included in GRN 204, reviewed by the Agency in 2006. 
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There are no indications that P. pastoris has been associated with animal or human 
illness. The first P. pastoris strains were isolated from an oak tree and a chestnut tree 
and were deposited in the collection at the Northern Regional Research Laboratories 
(NRRL) (www.biogrammatics.com). Yeast strains screened by Phillips Petroleum for 
growth on methanol included two P. pastoris strains, designated NRRL Y-1603 (ATCC 
accession 28485) (ATCC, 2006b) and NRRL YB-4290 {NCAUR, 2006). Phillips 
Petroleum identified a P. pastoris strain with improved growth characteristics. The strain 
was designated 21-1 and deposited at NRRL, as NRRL Y-11430. This strain is now 
available from ATCC as 76273. No records are available confirming that NRRL Y-1603 
or NRRL YB-4290 is the progenitor of NRRL Y-11430, but it seems likely that one of 
them is the progenitor strain. NRRL Y-11430 was the progenitor strain for GS115, a 
histidine auxotrophic mutant (his4-), a common Pichia strain provided in commercial kits 
by lnvitrogen Corporation, and widely used as the parental strain of many biotechnology 
products, including FDA approved proteins such as Kalibitor® (eca!lantide, for the 
treatment of acute attacks of hereditary angioedema, 2009). Additionally, the GS115 
derived strain SMD1168 is used for the GRAS approved production of BD16449 
Phospholipase C (Food and Drug Administration, 2006). Like GS115, the 
BioGrammatics, Inc. strain, Bg11 is also a derivative of NRRL Y-11430, and genomic 
sequencing data performed by BioGrammatics Inc. confirm the similarity of NRRL Y-
11430, Bg11 and GS115. Additional taxonomic history of these strains is available in a 
2009 manuscript by C. Kurtzman and on the Biogrammatics webpage 
(biogrammatics.com). 

BioGrammatics, Inc. further developed the NRRL-Y-11430 strain to remove the native 
P. pastoris plasmids using PCR primers unique to the plasmids to screen multiple 
single-colony isolates for the presence of the plasmids. One isolate without plasmids 
was selected to become the wild-type (wt) BioGrammatics strain, Bg10. Genomic 
sequence from Bg10 indicates the plasmids are no longer present, and, benchmarks 
the similarity of Bg10 with NRRL-Y11430, as well as with GS115. Biogrammatics, Inc. 
deleted the gene encoding for Aox1 from Bg10 using homologous recombination to 
generate Bg11, a strain that grows more slowly on methanol-containing induction 
media. Like NRRL Y-11430 and GS115, Bg11 does not contain antibiotic resistance 
genes. 

Expression of Soy Leghemoglobin Protein in Submerged Fermentation, 

Enrichment and Stabilization 

Soy leghemoglobin protein is obtained by fed-batch fermentation using the P. pastoris 
production strain MXY0291 described above. All media components are FCC approved 
or food-grade ingredients. The P. pastoris cells in the fermentation broth are lysed by 
bead mill mechanical shearing. Insoluble material within the lysate is removed by 
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centrifugation and microfiltration. Ultrafiltration is used to concentrate soy 
leghemoglobin protein to at least 60 g/1. The resulting concentrated sample is stabilized 
with sodium chloride and sodium ascorbate and stored as a frozen liquid. 

Specifications for Soybean Leghemoglobin Protein Product 

LegH Prep is standardized to contain at least 60 grams per liter (g/1) soy leghemoglobin 
protein. Sodium chloride and sodium ascorbate are used to stabilize the product. All 
stabilizing agents are food grade. The product specifications, and batch analysis results, 
are presented below. 

Table 1. LegH Prep specifications and batch analyses from five independent production 
runs. 

PP-PGM2- PP-PGM2- PP-PGM2- PP-PGM2- PP-PGM2-
Soecifications 16-015-101 16--088-101 16-102-101 16-144-101 16-200-101 

Soy Leghemoglobin 
Protein (w/w) 1 

6-9% 6.74% 6.39% 6.28% 6.74% 6.95% 

Soy Leghemolglobin 
2:65% 82% 71% 85% 77% 86% 

Protein Puritv (w/w) 

Fat (w/w) :S2% 0.05% <0.01% <0.01% 0.03% 0.08% 

Carbohydrates (w/w) ::54% 1.72% 0.99% 1.67% 2.01% 2.73% 

Ash (w/w) ::54% 1.87% 0.67% 2.63% 2.62% 2.74% 

pH 6.5-8.5 7.19 7.19 7.38 7.01 6.77 

Lead (ppm) <0.4 <0.01 <0.01 <0.01 <0.01 <0.01 

Arsenic (ppm) <0.05 0.01 <0.01 <0.01 0.01 <0.01 

Mercury (ppm) <0.05 <0.005 <0.005 <0.005 <0.005 <0.005 

Cadmium (ppm) <0.2 <0.001 <0.001 0.001 0.003 0.001 

Aerobic plate count 
<10"4 <10 <10 <10 <IO <10 

(CFU/2) 2 

E.coli 0157:H7 3 Absent by test 
Absent by Absent by Absent by Absent by Absent by 

test test test test test 

Salmonella spp. 4 Absent by test 
Absent by Absent by Absent by Absent by Absent by 

test test test lest test 
Listeria 

Absent by test 
Absent by Absent by Absent by Absent by Absent by 

monocvtol!et1es 5 test test test test test 

Stability of Soy Leghemoglobin 

LegH Prep has been stored at -20 °Casa frozen liquid for at least 12 months with no 
observable change in soy leghemoglobin protein stability or performance in ground beef 
analogue products. 
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Intended Uses in Food 

LegH Prep is proposed to be used as a plant-based protein component in non-animal 
derived food products with the texture, nutrition, flavor and appearance of traditional 
animal derived foods. LegH Prep will impart a unique flavor impact to meat analogue 
products. 

The high bioavailability of the heme iron component of soy leghemoglobin makes it 
suitable to enhance the dietary profile of many processed foods (Carpenter & Mahoney, 
1992). 

LegH Prep may be one of several Food and Drug Administration ("FDA" or "Agency") 
recognized plant proteins that will comprise ground beef analogue products. Other 
proteins may include, but are not limited to, commercially available proteins from soy, 
pea, mung bean, lentil, corn, potato, and wheat. Soy leghemoglobin will function to 
contribute to the flavour and nutritional quality of ground beef analogue products. A 
typical ground beef analogue product may contain: 

Component Meat Analogue 
Protein 10%-25% 

Plant Oils 0%-25% 

Miscellaneous+ 2% 
Water 50%-75% 

+Miscellaneous ingredients may include salt, flavors, vitamins, essential amino acids, etc. 

LegH Prep will be added to the ground beef analogue products to deliver not more than 
0.8% soy leghemoglobin protein. 

Self-limitation of the Use of Soybean Leghemoglobin Protein Product 

The use of LegH Prep in ground beef analogue products above the specified use-levels 
is largely self-limiting based on unacceptable organoleptic properties. 

Estimated Dietary Intake 

The vast majority of hemeproteins consumed in the diet are as myoglobin through 
consumption of meat and poultry products. Hemeprotein consumption was estimated 
using data from the "Retail Commodity Intakes: Mean Amounts of Retail Commodities 
per Individual, 2007-08. (Bowman, Martin, Clemens, Lin, & Moshfegh, 2013). For the 
US population, per capita mean consumption of meat and poultry products is 154 g/day 
and the 90th percentile intake is 308 g/day. Assuming an average myoglobin 
concentration for meat and poultry products of 0.5% (Yip & Dallman, 1996), the average 
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per capita myoglobin consumption would be 0. 77 g/day and the 9oth percentile intake 
would be 1.54 g/day. 

LegH Prep will be marketed for use in ground beef analogue products that provide 
consumers a flavorful and nutritious alternative to meat containing products. Impossible 
Foods has estimated daily intakes of soy leghemoglobin protein by assuming 
consumers will substitute the meat analogue product for the traditional meat product on 
a 1-for-1 basis. 

Impossible Foods has assumed it will capture 100% of the total ground beef market with 
soy leghemoglobin protein-containing ground beef analogue products. 100% of the 
total ground beef market represents approximately 500 times the volume of the current 
meat analogue market size based on sales estimates 1. The Estimated Daily Intake 
(EDI) of soy leghemoglobin in the target ground beef analogue applications was 
established using the Retail Commodity Intakes: Mean Amounts of Retail Commodities 
per Individual, 2007-08 (Bowman, Martin, Clemens, Lin, & Moshfegh, 2013). The results 
of that analysis are presented below. The estimates were calculated as follows: 

For beef, the mean daily consumption is 59 grams. For ground beef, the mean 
consumption is 25 grams (59 grams x 42%). As the highest usage case, Impossible 
Foods assumes capturing 100% of this market with a ground beef analogue product 
consisting of not more than 0.8% soy leghemoglobin. This equates to a highest intake 
case of 200 mg/person/day of soy leghemog!obin (25 ground beef grams/person/day x 
100% market x 0.8% soy leghemoglobin). 

The estimated average daily intake of soy leghemoglobin in the intended applications 
will be 150 mg/person/day (0.6% soy leghemoglobin) and the maximum intake will be 
200 mg/person/day (0.8% soy leghemoglobin). As noted above, this base case 
represents capturing 500 times the existing meat and poultry analogue market. 

1 Datamonitor estimates the US meat analogue volume was 53M kg in 2009. USDA-FAS Livestock and Poultry 
Report, April 2014 estimates 2014 US consumption of 11 B kg beef, 8.58 kg pork, and 148 kg broilers. Therefore, the 
current meat analogue market is less than 0.2% of the overall meat market and capturing 1 % of the meat market 
represents 5 times the current meat analogue market in the US. 
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Table 2a. Summary of proposed uses of soy leghemoglobin protein in food applications 
based on Retail Food Commodity Intakes 2007-2008. 

Soy Soy 

Food Mean Anticipated 
Anticipate 

Leghemoglobi Anticipated Leg hemoglobin 
Market n Estimated Estimated Category Consumptio 
Share d Typical Typical Daily Maximum Maximum Daily to be n (g/day)2 
Replaceme 

Use rate Intake Use Rate(%) 
Intake Replaced 

nt (%) 
(%) (mg/person/da ( mg/person/day 

y) ) 
Ground 25 100 0.6 150 0.8 200 Beef 

Table 2b. Summary of proposed uses of LegH Prep dry solids in food applications 
based on Retail Food Commodity Intakes 2007-2008. 

LegH Prep Dry LegH Prep Dry 

Food Mean Anticipated 
Anticipate 

Solids Anticipated Solids 
Market Estimated Estimated Category Consumptio 
Share d Typical 

Typical Daily 
Maximum Maximum Daily to be n (g/day) 

Replaceme Use rate Intake Use Rate(%) Intake Replaced 
nt (%) 

(%} 
(mg/person/da (mg/person/day 
y) ) 

Ground 25 100 0.6 404 0.8 539 Beef 

For the basis of safety testing, the 90th percentile consumption of soy leghemoglobin 
was calculated using 25 grams ground beef/person/day x 0.8% soy 
leghemoglobin/ground beef/ 60 kg/person x 2. Therefore, the 90th percentile 
consumption equates to 6.67 mg/kg/day, which was used as the basis for safety testing. 

Safety of Soy Leghemoglobin 

Hemeproteins are found in bacteria, protozoa, fungi, plants and animals (Everse, 2004) 
(Hardison, 1998). Soy plants have been shown to express three hemoglobin proteins: 
symbiotic, non-symbiotic and truncated (Lee, Kim, & An, 2004). Symbiotic plant 
hemoglobins, which evolved from non-symbiotic hemoglobins (Gupta, Hebelstrup, Mur, 
& lgamberdiev, 2011), are commonly referred to as leghemoglobins. Symbiotic 
leghemoglobins, found predominately in legume root nodules, function in the nitrogen 
fixation process in concert with the bacterium Rhizobium where they facilitate oxygen 
diffusion within host root tissues. LegH Prep contains this symbiotic soy leghemoglobin 
derived from Pichia pastoris. 

2 Retail Food Commodity Intakes: Mean Amounts of Retail Commodities per Individual, 2007-08. U.S. Department of 
Agriculture, Agricultural Research Service, Beltsville, MD and US Department of Agriculture, Economic Research 
Service, Washington, D.C. 
http://www.ncaur.usda.gov/SP2UserFiles/Place/12355000/pdflficrcd/FICRCD Intake Tables 2007 08.pdf 
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Anderson et al. demonstrated that the non-symbiotic hemoglobin in soybeans was 
expressed in various plant tissues including stems, shoots, cotyledon, leaves, and root 
hair (Anderson, Jensen, Leewellyn, Dennis, & and Peacock, 1996). These soybean 
tissues are commonly consumed in the diet in the form of bean sprouts. Commercial 
production of soybean sprouts is a six (6) day process from imbibition to packaging for 
retail sale (Lim, 2014). Sprouted barley, which is widely used in the beverage industry 
(malted barley) and in the baking industry (malted barley flour), has been reported to 
express hemoglobin one {1) day after imbibition (Duff, Guy, Xianzhou, Durnin, & Hill, 
1998). Non-symbiotic hemoglobins are expressed in the rice embryo and in the 
coleoptiles and seminal root of sprouted rice, which are consumed as part of the diet 
(Lira-Ruan, Ruiz-Kubli, & Arredondo-Peter, 2011 ). 

Impossible Foods analyzed plant symbiotic leghemog!obins (soy, lupine), non-symbiotic 
plant hemoglobins (rice, corn, barley), and animal myoglobins (horse, tuna, pig) and 
confirmed the structural similarity (cf. Annex 1, GRASN). The three dimensional 
structure of soybean leghemoglobin is highly similar to the non-symbiotic hemoglobins 
of corn, rice, and barley as well as mammalian myoglobin. 

Globin proteins bind the identical heme prosthetic group and are involved in binding or 
transporting oxygen. The oxygen binding mechanism of soy leghemoglobin is similar to 
that of animal muscle myoglobin. 

History of Safe Use 

The safety of soy protein is well established. Soybeans have been part of the human 
diet for more than 5000 years. 

In the 2004/2005 marketing year, 229 million metric tons of soybeans were produced 
worldwide. Although the majority of the crop is used for animal feed, approximately 
14% is used for human food in the form of traditional soyfoods, e.g. tofu, soymilk, natto, 
misc, bean sprouts, and as soy protein ingredients used to formulate food products as 
diverse as infant formula, dairy and meat alternatives, nutritional supplements and 
energy bars. (Golbitz & Jordan, 2006) Plant and animal hemoglobin proteins are widely 
consumed in the human diet where they represent a highly bioavallable source of 
dietary iron for human nutrition. Plant-derived hemoglobins are prevalent in our food 
system through malted grain products and sprouted beans (pulses). 

Regulatory Status 

The use of soy proteins is widely accepted in the United States. The US Food and Drug 
Administration has affirmed the safety of soy protein isolates for inclusion in many 
products and has approved a health claim for soy protein and the reduced risk of 
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coronary heart disease (21 CFR 101.82). In 2000, the US Department of Agriculture 
issued a ruling allowing soy protein to completely replace animal protein in the National 
School Lunch Program (Messina, 2006). The safety of soy protein in human food has 
been clearly established and affirmed by the two major food regulatory agencies in the 
us. 

Repeated Dose (28-Day) Toxicity Studies in CRL- Sprague-Dawley-CD® IGS Rats 

Two studies were conducted by Product Safety Laboratories (Dayton, NJ) consistent 
with OECD GLP Guidelines and with OECD Guidelines 407 and FDA'S Red Book for 
the initial study (43166) and with OECD Guideline 421 for the follow-up study (44856). 
Experimental and environmental conditions were the same including doses of LegH 
Prep (0, 250, 500, 750 mg soy leghemoglobin protein/kg bw/day), mode of 
administration (dietary admixture) and species and strain of rats. 

In the initial study, although there were no consistent, dose-dependent, statistically 
significant treatment-related adverse effects reported, a NOAEL was not determined 
since potential perturbations on estrous cyclicity were reported at the low and high dose 
but not the middle dose. This lack of a dose-response suggested these effects were not 
treatment-related. Upon the advice of its scientific consults and as part of its products 
stewardship program, Impossible Foods secured the services of Dr. Karen Regan, an 
internationally recognized expert in reproductive toxicology, to review the results of this 
study and to assist in the design and execution of a follow up study, if deemed 
advisable. It was determined that OECD Guidelines for evaluating estrous activity 
(OECD 421) were most appropriate. The study was successfully executed. Dr. Regan 
independently completed her critical evaluation of the data and then reviewed her 
findings with the study pathologist who examined the tissues from the initial study. Dr. 
Regan and Product Safety Labs concluded that there were no test-substance related 
effects on reproductive macroscopic and microscopic parameters/observations, 
reproductive organ weights or estrous cyclicity in either study. The NOAEL was 
determined to be the highest dose tested, 750 mg soy leghemoglobin protein/kg 
bw/day. The Expert Panel concurs with these conclusions, there are no LegH Prep­
related adverse effects on rat estrous cyclicity and the NOAEL is 750 mg soy 
leghemoglobin protein/kg bw/day. 

Allergenicity 

Soybeans are acknowledged as a commonly allergenic food. Soybeans contain several 
allergenic proteins (Taylor, Panda, Goodman, & Baumert, 2014). Soy leghemoglobin is 
not identified among the known soybean allergens. Moreover, soy leghemoglobin is 
expressed in the root nodules of the soy plant rather than the bean. The potential 
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allergenicity of soy leghemoglobin and the most abundant Pichia pastoris proteins (17 in 
total) present within LegH Prep can be assessed in the same manner as used for the 
novel proteins expressed in genetically engineered foods. The Codex Alimentarius 
Commission developed an assessment scheme for the analysis of potential allergenicity 
of proteins derived from biotechnology (Codex Alimentarius, 2003). This assessment is 
a multi-factorial approach which includes assessing the source of the protein for 
allergenicity, the sequence homology of the protein to known allergens, resistance to 
pepsin degradation and, if there is a high suspicion of allergenicity, specific serum 
screening. This analysis provides a likelihood of allergenic response by considering the 
totality of the evidence. 

In its search of the biomedical literature, Impossible Foods did not find any publications 
implicating soy leghemoglobin or the 17 Pichia proteins in allergenicity or toxicity. 
Impossible Foods then enlisted Dr. Richard E. Goodman at the Food Allergy Resource 
and Research Program (FARRP) of the University of Nebraska to assess the potential 
allergenicity and toxicity of LegH Prep. Dr. Goodman conducted a comprehensive 
search of the biomedical literature to identify any published reports regarding possible 
allergenicity or toxicity associated with leghemoglobin and the Pichia proteins and any 
reports regarding health issues associated with human consumption. No negative 
reports were found. 

Bioinformatics searches (amino acid sequence comparisons) were performed 
comparing the known sequence of soy leghemoglobin (GI: 126241) and the 17 Pichai 
protein with known or putative allergens listed in the AllergenOnline.org, version 16 
database using both FASTA full-length sequence alignments and search for 80 amino 
acid matches along the entire sequence looking for >35% identity. No significant 
alignments were found with soy leghemoglobin. Bioinformatics searches with the 17 
most abundant residual Pichia pastoris proteins found in LegH Prep identified a few 
related protein sequences with sufficient similarity to exceed the Codex suggestion for 
potential cross reactivity (>35%). However, the sequence-related putative allergens 
identified in this search were not potent, common allergens, nor were any of them 
known to be allergenic when ingested. Moreover, comparison of the same Pichia 
pastoris proteins with all proteins in the NCBI Protein database identified far more 
significant matches to proteins found in commonly consumed fungi, including baker's 
yeast (Saccharomyces species). Thus, the bioinformatics searches did not reveal any 
similarities of concern between soy leghemoglobin and the 17 Pichia proteins and 
known allergens. 

Dr. Goodman also tested the stability of LegH Prep in a model simulated gastric 
digestion study using the conditions recommended by Ofori-Anti et al. (Ofori-Anti, 
Ariyarathna, Chen, Lee, Pramod, & Goodman, 2008) to evaluate the pepsin stability of 
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novel proteins in genetically modified crops. A positive correlation exists between the 
stability of abundant dietary proteins in this assay and the likelihood that they will be 
identified as food allergens. LegH Prep was very rapidly digested by pepsin (90% in 
less than 2 min). No stable protein fragments were detected either. On the basis of 
resistance to pepsin digestion, LegH Prep shows a low potential risk of allergenicity or 
toxicity. 

Dr. Goodman stated "My conclusion from this "weight of evidence" approach to dietary 
protein safety is that the LegH Prep is very unlikely to present a risk of dietary allergy or 
toxicity to consumers." 
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Conclusions 

We, members of the Expert Panel, have individually and collectively critically evaluated 
the information and data summarized above and other information deemed pertinent to 
the safety of the proposed uses of Soy Leghemoglobin Protein Preparation (LegH 
Prep). We unanimously conclude that the proposed uses as a protein component in 
ground beef replacement (analogue) products of LegH Prep, produced consistent with 
current Good Manufacturing Practice (cGMP) and meeting the appropriate food grade 
specifications presented above, are safe and suitable. 

We unanimously conclude that the proposed uses as a protein component in ground 
beef replacement (analogue) products of LegH Prep, produced consistent with current 
Good Manufacturing Practice (cGMP) and meeting the food grade specifications 
presented above, are Generally Recognized As Safe (GRAS) based on scientific 
procedures. 

It is our unanimous opinion that other qualified experts would concur with these 
conclusions. 

~_pfesso~oseph F. Borzelleca, flif.D. 
Mginia Commonwealth University School of 
Medicine 
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6.7 Basis for GRAS Conclusion 

Impossible Foods convened a panel of independent scientists (Expert Panel), qualified by 
their scientific training and relevant national and international experience to evaluate the safety 
of food ingredients, to conduct an independent, critical and comprehensive evaluation of the 
available safety information on its soy leghemoglobin protein preparation (LegH Prep), and to 
determine if the proposed use of soy leghemoglobin as a protein component in ground beef 
analogue products would be Generally Recognized as Safe (GRAS) based on scientific 
procedures. 

In June 2017, the Expert Panel, independently and collectively, critically evaluated the 
documents provided by Impossible Foods and other information deemed appropriate or 
necessary including information pertaining to the method of manufacture, product specifications, 
batch analyses, intended levels of use, exposure estimates, and available scientific infonnation 
pertaining to the safety of soy leghemoglobin and other plant and animal hemoglobins. 

The Expert Panel reviewed reports prepared by Dr. Richard E. Goodman (Food Allergy 
Resource and Research Program (FARRP) of the University of Nebraska) that assessed the 
potential allergenicity and toxicity ofLegH Prep, consistent with the Codex recommendations. 
Dr. Goodman conducted a comprehensive search of the biomedical literature to identify any 
published reports regarding possible allergenicity or toxicity associated with soy leghemoglobin 
and Pichia pastoris proteins and any reports regarding health issues associated with human 
consumption of soy leghemoglobin and Pichia pastoris proteins. Dr. Goodman concluded that 
there is no published evidence that soy leghemoglobin or the Pichia pastoris proteins present in 
LegH Prep were associated with allergic reactions or toxicity. 

Dr. Goodman conducted bioinformatics searches (amino acid sequence comparisons) that 
compared the known sequence of soy leghemoglobin (GI: 126241 ), as well as the Pichia proteins 
that are greater than or equal to I% of the total protein fraction in LegH Prep, with known or 
putative allergens. The bioinformatics searches did not reveal any similarities of concern 
between soy leghemoglobin or the Pichia proteins and known allergens. Bioinformatics 
searches also were conducted to determine if similarities existed between the amino acid 
sequence of soy leghemoglobin and the Pichia proteins and the sequences of known toxic 
proteins. The search results did not raise concerns of potential toxicity for soy leghemoglobin or 
the Pichia proteins present in LegH Prep. 

Additionally, Dr. Goodman's laboratory tested the stability of LegH Prep in a model 
simulated gastric digestion study using the conditions recommended by Ofori-Anti et al. (Ofori­
Anti, Ariyarathna, Chen, Lee, Pramod, & Goodman, 2008) to evaluate the pepsin stability of 
novel proteins in genetically modified crops. The soy leghemoglobin and the Pichia pastoris 
proteins present in the preparation were very rapidly digested by pepsin. On the basis of 
resistance to pepsin digestion, LegH Prep (which includes soy leghemoglobin, Pichia proteins as 
well as other components; see Table I), shows a low potential risk of allergenicity or toxicity. 

Impossible Foods commissioned a bacterial reverse mutation (Ames) test and an in vitro 
mammalian chromosomal aberration test using human lymphocytes to evaluate the genotoxic 
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potential of LegH Prep. These studies demonstrated that LegH Prep was neither mutagenic in 
bacterial cells nor clastogenic in human cells. 

Impossible Foods commissioned a 28-day GLP feeding study in rats using the LegH Prep 
(containing soy leghemoglobin, Pichia proteins as well as other components; see Table I) to 
determine the NOAEL for soy leghemoglobin with a max dose of750 mg/kg/day soy 
leghemoglobin ( 43166). There were no clinically significant differences between groups in 
clinical observations, body weights, hematological parameters, clotting potential, or biochemical 
composition of the blood for both sexes. Therefore, the NOAEL for male and female rats was 
determined to be 750 mg/kg/day soy leghemoglobin. This represents a 112-fold safety factor 
above the 90th percentile EDI of 6.67 mg/kg/day soy leghemoglobin. 

This weight of evidence approach to the safety assessment of soy leghemoglobin 
expressed in Pichia pastoris demonstrates that the LegH Prep ( which contains soy 
leghemoglobin, Pichia proteins and other components; see Table I), is highly unlikely to present 
a dietary safety risk to consumers. 

Following its independent and collective evaluation of the available information, the 
Expert Panel unanimously concluded that the intended use of soy leghemoglobin protein 
preparation (LegH Prep) as an ingredient in ground beef analogue products, manufactured 
consistent with current Good Manufacture Practice (cGMP) and meeting the food grade 
specifications presented in this notification is generally recognized as safe based on scientific 
procedures. 
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The globin structural superfamily is a large, well studied family of globular proteins, 
present in all domains of life: archae, bacteria, and eukaryotes (PFAM PF00042). All 
members of the glob in structural superfamily are thought to share a common ancestor 
(Punta et al. 2012). The glob in structural fold is comprised of eight alpha helical segments 
and a heme co-factor, which coordinates binding and/or transfer of oxygen. Structural 
comparisons of animal myoglobin, plant leghemoglobin, and plant non-symbiotic 
hemoglobin monomers are shown in Figure lA-H. The crystal structure for cow myoglobin 
does not exist, so we have included myoglobin structures from tuna, pig, and horse in this 
analysis. Based on their similarity to eachother (Figure lF-H), we expect that they are 
highly similar to cow myoglobin. The crystal structures were superimposed over all 
backbone atoms using the Super algorithm in Py MOL (Delano, 2007) (Figure 11-L) and the 
corresponding root mean square deviations (RMSDs) are shown in Table 1. Comparison of 
proteins folds (Figure 1) and RMSD values (Table 1) illustrates that animal myoglobins, 
plant non-symbiotic hemoglobins, and plant leghemoglobins all adopt the same globin fold 
and are structurally very similar. Furthermore, animal myoglobins, plant non-symbiotic 
hemoglobins, and plant leghemoglobins all bind the identical heme prosthetic group, heme 
B (Figure lM). 

The minimum temperature of denaturation for soy leghemoglobin, determined by 
Impossible Foods using dynamic light scattering, is 64 degrees Celsius (Figure 2A). 
Dynamic light scattering measures the mean effective diameter (Stokes radius) of a protein 
as a function of temperature. Increased Stokes radius indicates protein denaturation and 
aggregation. Protein denaturation leads to dissociation of the protein polypeptide from the 
heme co-factor. The denaturation temperature for soy leghemoglobin is similar to equine 
myoglobin, which Impossible Foods determined to be 70 degrees Celsius using dynamic 
light scattering. Lysozyme was included as a control and displayed the expected 
denaturation temperature of 72 degrees Celsius. The denaturation temperature for bovine 
myoglobin is 74 degrees Celsius (Sepe et al. 2005). The USDA recommended cooking 
temperature for ground beef is 160 degrees Fahrenheit (71 degrees Celsius). Impossible 
Foods' meat analogue is cooked at a similar temperature. Therefore, both mammalian 
myoglobins and leghemoglobin are denatured when consumed in a cooked meat or meat 
analogue product, respectively. 

Proteins within the globin family typically denature and dissociate from their heme 
co-factor at pH <4. For example, at pH 3.2, human myoglobin dissociates from its heme co­
factor in 45 seconds (Konermann et al 1997). To monitor heme-binding of the 
leghemoglobin polypeptide as a function of pH, Impossible Foods monitored the absorption 
spectra of the Soret region (Figure 2B). At pH 7, the heme co-factor is bound to the folded 
leghemoglobin polypeptide, as indicated by the narrow Soret peak at ~415 nm. At pH 2, the 
heme co-factor has dissociated from the denatured polypeptide, as indicated by the broad 
Soret peak at ~380 nm. Therefore, even if consumed in a raw meat analogue product, 
leghemoglobin will denature and release the heme co-factor upon exposure to the low pH 
environment of gastric fluid. 
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Leghemoglobins, non-symbiotic hemoglobins, and myoglobins each contain the 
identical heme b co-factor (Figure lM). Soybean leghemoglobin does not contain peptide 
sequences that are associated with allergenicity (Annex 8), denatures at 64 degrees Celsius 
(Figure 2A) and pH 2 (Figure 2B), and is completely digested by pepsin (Annex 10), 
leaving only the heme cofactor. Therefore, the health effects of ingesting soybean 
leghemoglobin should be equivalent to non-symbiotic plant hemoglobins and mammalian 
myoglobins, which are readily consumed in the diet. 
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Figure 1. Plant hemoglobins and animal myoglobins adopt the same structural fold. 
Individual plant leghemoglobins (A-BJ, plant non-symbiotic hemoglobins (C-E), and animal 
myoglobins (F-H), are shown in ribbon representation colored in gray, heme porphyrin 
ring is shown in red stick representation, and iron in blue CPK representation. 
Superposition of individual proteins shows that the 3D structure of soybean leghemoglobin 
is highly similar leghemoglobins, non-symbiotic hemoglobins, and myoglobins from 
different species (1-L). 
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Table 1. Structural comparison between plant hemoglobins and animal myoglobins. Root­
mean-square-deviation (RMSD) between all backbone atoms of superimposed X-ray 
crystallography protein structures (respective PDB codes are shown in parenthesis). 

Species RMSD(A) 
Soybean leghemoglobin ( I BIN) Horse myoglobin (I YMB) 4.5 
Soybean leghemoglobin (!BIN) Pig myoglobin ( I PMB) 4.4 

Soybean ieghemoglobin (1 BIN) Tuna myoglobin ( 1 MYT) 3.6 
Soybean leghemoglobin ( 1 BIN) Barley non-symbiotic hemoglobin (2OIF) 2.5 
Soybean leghemoglobin (1 BIN) Com non-symbiotic hemoglobin (2R50) 1.0 
Soybean leghemoglobin ( I BIN) Rice non-symbiotic hemoglobin (I O8U) 1.0 
Soybean leghemoglobin (1 BIN) Lupine leghemoglobin (2GDM) 0.8 
Soybean leghemoglobin ( I BIN) Soybean leghemoglobin (lFSL) 0.5 

Figure 2. Leghemoglobin sensitivity to temperature and pH. (A) Impossible Foods 
measured the melting temperature of leghemoglobin using dynamic light scattering. 
Equine myoglobin (Sigma, cat# M0360) and Lysozyme (Sigma, cat# L4919) were included 
as controls. (BJ Impossible Foods monitored heme dissociation from leghemoglobin at low 
pH by measuring the absorption spectra of the Soret region. 
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responsibility of the study Sponsor (Section 3.A). 
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QUALITY ASSURANCE STATEMENT 

The Product Safety Labs' Quality Assurance (QA) Unit has reviewed this final study report to assure the 
report accurately describes the methods and standard operating procedures, and that the reported results 
accurately reflect the raw data of the study. 

QA Activities for This Study: 

Date Findings 

QA Activity Performed By Date Conducted Reported To Study 
Director And 
Management 

Protocol review 
R. Krick; Sep 14, 2016; Sep 14, 2016; 

M. Zakrzewski Nov 7 & 8, 2016 Nov 8, 2016 

In-process inspection: 
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Study Schedule 

In-process inspection: 
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Diet Preparation and Sampling 

In-process inspection: 
M. Zakrzewski Oct 19, 2016 Oct 19, 2016 

In-life and detailed observations 

In-process inspection: 
M. Zakrzewski Oct 27, 2016 Oct 27, 2016 

Necropsy 

Raw data audit M. Zakrzewski Nov 7 & 8, 2016 Nov 8, 2016 

Draft report review M. Zakrzewski Dec 16, 2016 Dec 16, 2016 

QA Statements for the chemical analysis, clinical pathology and histopathology phases of the study may 
be found in Appendices D, N, and T, respectively. 

Final report reviewed by: 

M~arin mrzew~3 
Quality Asiurance/Aljd~ r 
Product Safety La6s 
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We, the undersigned, declare that the methods, results and data contained in this report faithfully reflect 
the procedures used and raw data collected during the study . 
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Mithila Shitut, BVSc & AH, MS 
Study Director 
Product Safety Labs 
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The objective of this study was to evaluate the potential subchronic tox1c1ty of Soy 
Leghemoglobin Preparation in male and female rats likely to arise from continuous exposure to 
the test substance in the diet for at least 28 days. A no-observed-adverse-effect-level (NOAEL) 
was also sought for each sex. 

2. SUMMARY 

A 28-day dietary toxicity study was conducted in Crl:SD CD® IGS rats to determine the potential 
of Soy Leghemoglobin Preparation to produce toxicity. Eighty (80) healthy rats ( 40 males and 40 
females) were selected for the test and equally distributed into four groups (10/sex/group). 
Dietary test substance levels 512, 1024 and 1536 mg/kg/day corresponded to 250 mg/kg/day 
(Group 2), and 500 mg/kg/day (Group 3), and 750 mg/kg/day (Group 4) of active ingredient, as 
well as a Basal diet control (Group I), were evaluated. 

The neat test substance was measured to be stable under the conditions of storage over the course 
of this study. Stability oftest substance in the diet was evaluated by analyzing the low, medium, 
and high dietary concentrations of the test substance on Days 0, 4, 7, and 10 following 
preparation. Test substance homogeneity in the diet was assessed at the beginning of the study by 
evaluating the low, medium, and high dietary levels in the top, middle, and bottom strata of the 
diet preparations. At the beginning, middle, and end of the study, selected diet preparation 
samples were analyzed to verify test substance concentration in the diets over the course of the 
study. Results from the homogeneity, stability, and concentration analyses of the test diets 
indicate that Soy Leghemoglobin Preparation was homogeneously distributed within an 
acceptable margin of variability, stable in the dietary matrix, and was considered to have met 
target concentrations in the diet for all intake levels. 

The animals were examined by focal illumination and indirect ophthalmoscopy prior to initiation 
and again at the end of the study (Day 23), observed for viability, signs of gross toxicity and 
behavioral changes at least once daily during the study and weekly for a battery of detailed 
clinical observations. Body weight and food consumption measurements were collected 
throughout the study and used to calculate the mean overall daily intake oftest substance. Urine 
and blood samples were collected on Day 22 from all study animals for urinalysis, hematology 
and clinical chemistry determinations. Gross necropsies and histological evaluation of selected 
organs and tissues were performed on all study animals. 

Administered doses of 512, 1024 and 1536 mg/kg/day of test substance correspond to 250, 500 
and 750 mg/kg/day of the active, respectively. The mean overall (Days 0-28) daily intake of the 
test substance in male rats fed dietary concentrations of 5 I 2, 1024 and 1536 mg/kg/day was 
478.9, 954.7 and 1438.2 mg/kg/day respectivelly. For the same dietary concentrations, the mean 
overall (Days 0-28) daily intake in female rats was 497.8, 983 .4, and 14 70.4 mg/kg/day of test 
substance, respectively. The animals are considered to have received close to the targeted dose 
levels. 

There were no mortalities, clinical observations, ophthalmology, body weight, body weight gain, 
food consumption, or food efficiency changes attributable to Soy Leghemoglobin Preparation 
administration. 

There were no test substance related changes in hematology, serum chemistry or urinalysis 
parameters for males or females rats. Changes in coagulation paramentes were limited to a non 
dose-dependent increase in activated partial tromboplastin time observed in Group 3 and 4 males, 
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that due to its very slight magnitude and lack of correlating pathological or clinical finding this 
change is considered non adverse. 

There were no microscopic or macroscopic findings related to the administration of the test 
substance, Soy Leghemoglobin Preparation, in male or female rats. There were no test substance­
related changes in absolute or relative organ weight values in male rats treated with Soy 
Leghemoglobin Preparation. Decreases in uterine weight were observed in Group 2-4 female rats. 
These decreases did not correlate with adverse histopathological findings and are therefore 
interpreted to be non-adverse. 

Under the conditions of the study and based on the toxicological endpoints evaluated, the no­
adverse-effect level (NOAEL) for administration of Soy Leghemoglobin Preparation in the diet 
was determined to be 1536 mg/kg/day, which corresponds to 750 mg/kg/day of the active 
ingredient Soy Leghemoglobin for Sprague Dawley rats. 

3. TEST SUBSTANCE 

A. Source 

The test substance was provided by the Sponsor. 

B. Identification 

The test substance was received on July 20, 2016, and identified using the following information 
provided by the Sponsor and Product Safety Labs (PSL) identification number. 

Test Substance: Soy Leghemoglobin Preparation 
PSL ID: 160720-5R 
Lot#: PP-PGM2-16-088-301 
Physical Description: Red/brown powder 
Composition: Soy Leghemoglobin 48.82% 
Storage Conditions: Frozen 
Expiration Date: Not Applicable 

Documentation of the methods of synthesis, fabrication, or derivation of the test substance is 
retained by the Sponsor. 

C. Analysis 

The test substance, as received, was expected to be stable for the duration of the study. Stability 
of the neat test substance in the dietary matrix and that of the concentration of the test substance 
in the test diets was determined as part of this study. 

D. Hazards 

Appropriate routine safety precautions were exercised in the handling of the test and control 
substances. 
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4. GENERAL TEST SYSTEM PARAMETERS 

A. Animal Requirements 

4.A.1 Number of Animals: 80 

4.A.2 Number of Groups: 4 (3 dietary levels per sex+ 1 control group per sex) 

4.A.3 Number of Animals per Group: 20 (10 male, 10 female) 

4.A.4 Sex: Male and female; females will be nulliparous and non-pregnant. 

4.A.5 Species/Strain: CRL Sprague-Dawley CD® lGS rats 

4.A.6 Age/Weight: Seven to eight weeks at initiation; the weight variation did not exceed 
± 20% of the mean weight for each sex. 

4.A.7 Supplier: Charles River Laboratories, Inc. Rats were shipped in filtered cartons by 
airfreight and/or truck. 

On September 22, 2016, 88 CRL Sprague-Dawley CD® IGS rats (44 males and 44 females) 
arrived from Charles River Laboratories, Inc., with an assigned birth date of August 6, 2016. The 
rats were designated by the supplier to be 6-7 weeks of age upon arrival. 

B. Test System Justification 

The Sprague-Dawley® rat was the system of choice because, historically, it has been a preferred 
and commonly used species for dietary toxicity tests. The current state of scientific knowledge 
does not provide acceptable alternatives to the use of live animals to accomplish the objective of 
this study. 

C. Animal Husbandry 

4.C. l Housing 

The animals were group housed in suspended stainless steel caging, which conforms to 
the size recommendations in the most recent Guide for the Care and Use of Lahoratory 
Animals (Natl. Res. Council, 2011). Litter paper was placed beneath the cages and was 
changed at least three times per week. The animal room had a 12-hour light/dark cycle 
and was kept clean and vermin free. 

4.C.2 Animal Room Temperature and Relative Humidity Ranges 

The animal room was temperature and humidity were 19-23°C and 39-62%, respectively. 

4.C.3 Acclimation 

The animals were conditioned to the housing facilities for six days prior to testing. Body 
weights and clinical observations were recorded at least two times prior to study start. 

4.C.4 Feed 

2016 certified Envigo Teklad Global Rodent Diet® was stored in a dedicated temperature 
and humidity monitored feed storage site and was available ad libitum during 
acclimation. Test diets were prepared as described in Section 6.B using 2016 certified 
Envigo Teklad Global Rodent Diet® and were available ad libitum during the study. 
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Filtered tap water was available ad libitwn. Water analysis was conducted by Precision 
Analytical Services, Inc., Toms River, NJ and South Brunswick Municipal Water Supply, 
South Brunswick, NJ. 

4.C.6 Contaminants 

There were no known contaminants reasonably expected to be found in the food or water 
that would interfere with the results of this study. Routine analysis consisting of each lot 
of feed used in this study was received from Envigo Teklad, Madison, WI. Water 
analysis was conducted periodically and the records are kept on file at Product Safety 
Labs. The date(s) of the most recent analyses are reported in Appendix B. 

4.C.7 Viral Screen 

The animals used in this study were considered to be pathogen-free as received from the 
vendor (Section 4.A.). Rodent-health surveillance for study animals was monitored by 
designating three rats as "sentinels" for the study room (Animals 257M l 0.28.16, 268M 
10.28.16, and 316F I 0.28.16). Sentinels were housed under the conditions of the study, 
on racks alongside study animals, for the duration of the study (September 28 - October 
28, 2016). These animals were not a part of the study, and were clearly marked as such. 
A serum sample was collected from each sentinel rat for screening of common rat 
pathogens (Rat Parvovirus, Toolan's H-1 Virus, Kilham Rat Virus, Rat Minute Virus, 
Parvovirus NS-1, Rat Coronavirus, Rat Theilovirus, and Pneumocystis carinii). The 
serum samples were sent on ice to IDEXX BioResearch (Columbia, MO) for evaluation. 
Serological pathogen screening results for the sentinels 257M 10.28.16, 268M 10.28.16, 
and 316F 10.28.16, corresponding with this study, are reported in Appendix B. The 
sentinel samples were negative for all pathogens evaluated and therefore, the study 
animals were_ considered to be healthy and reasonably free of common rat pathogens. 

D. Identification 

4.D.l Cage 

Each cage was identified by a cage card indicating the study number, dose level, group 
assignment, individual animal identification and sex of the animal. 

4.D.2 Animal 

Each animal was given a sequential number in addition to being uniquely identified with 
a Mone!® self-piercing stainless steel ear tag. 

5. EXPERIMENTAL DESIGN 

A. Route of Administration 

The test substance was administered in the diet. 

B. Justification of Route of Administration 

The dietary route of administration was used because it was recommended in the referenced 
guidelines (Section 8.C.), as human exposure may occur via this route. 

C. Control of Bias 

Animals were randomly assigned to test groups, stratified by body weight. 

87 

http:I0.28.16
http:10.28.16
http:10.28.16
http:10.28.16
http:10.28.16


Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 88 of 526

Product Safety Labs 

D. Dose Levels 

Page 16 
PSL Study Number 43166 

Ten male and ten female test animals were randomly assigned to each of the following test groups: 

No. Animals/ Dietary Dose Level/ Target Dietary Dose Level/ Target 
Group Group Exposure of Active Ingredient Exposure of Test Substance a 

M/F (mg/kg/day) (mg/kg/day) 

1 10/10 0 0 

2 10/10 250 512 

3 10/10 500 1024 

4 10/10 750 1536 

• Based on 48.82% active ingredient (Al, Soy Leghemoglobin) of Soy Leghemoglobin Preparationlot # PP-PGM2-16-
088-301 

E. Justification of Dose Level Selection 

The Sponsor, in consultation with the Study Director, and based on a 14-day palatability/toxicity 
study (PSL, 2016) selected target dietary dose levels of 512, 1024 and 1536 mg/kg/day that 
correspond to target dose levels of 250, 500 and 750 mg/kg/day of the active ingredient, Soy 
leghemoglobin. To maintain target dietary dose levels throughout the study, concentrations in the 
test diets were calculated based on the most recent group body weight and food consumption 
data. Alternatively, historical control values, relevant to the age and weight of the rats at 
corresponding intervals were used. Diets for males and females at each dietary dose level were 
made separately each week. A NOAEL was expected to be achieved for this study. 

6. GENERAL PROCEDURES 

A. Selection of Animals 

After acclimating to the laboratory environment for 6 days, the rats were examined for general 
health and weighed. Only those rats free of clinical signs of disease or injury and having a body 
weight range within ±20% of the mean were selected for test. Eighty (80) healthy rats 
(40 males; 40 females) were selected for test. The animals weighed 227-250 grams (males) and 
156-198 grams (females) and were approximately 7-8 weeks of age at initiation of dosing. The 
rats that were used on test were randomly distributed, stratified by body weight, among the dose 
and control groups on the day of study start. 

B. Diet Preparation and Sampling 

6.B.1 Diet Preparation 

The test substance was processed as needed to decrease particle size using a grinder and 
then added to 2016 Envigo Teklad Global Rodent Diet® and thoroughly mixed in a high­
speed mixer. Control diet was mixed under the same conditions as the diets prepared with 
the test substance. All diets were kept frozen following preparation, unless presented to 
the test animals on the same day as diet preparation. All diets were prepared 
approximately weekly. 
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The control and test diets were presented to their respective groups on Day O of the study. 
The diets were replaced concurrently with food consumption measurements on Days 3, 7, 
I 0, 14, 17, 21 and 24. Additional diet may be provided as needed throughout the study to 
insure ad libitum feeding. Animals were exposed to the test diets for at least 28 days. 

6.B.3 Sampling 

The neat test substance and selected prepared diets (at each concentration) were sampled 
in duplicate. 

6.B.4 Stability of Test Substance 

At the initial, middle, and final diet preparation, a sample of the test substance (neat) was 
retained for stability. Analytical results of the initial and final stability samples were 
used to establish the stability of the test substance under normal laboratory conditions for 
the duration of the study. 

6.B.5 Stability in Dietary Matrix 

During the first week of the study, samples to verify the stability of the test and control 
substance in the dietary matrix were prepared. Samples were prepared in standard feed 
jars with followers and retaining rings and were stored at ambient temperature in the 
animal room. Samples from each dietary concentration were collected at the first 
presentation of the diet and after 4, 7, and 10 days and frozen until analyzed. 

6.B.6 Homogeneity 

Samples to evaluate homogeneity of the test and control substance distribution were 
collected from the initial diet preparation. Samples were taken from approximately the 
top, middle and bottom of the diet mixer. Basal diet control samples were collected from 
the middle of the mixer only. Chemical analysis verified the diets as homogeneous and 
of accurate concentration throughout the study. 

6.B.7 Concentration Verification 

Samples were collected from representative animal diets of the initial (as part of the 
homogeneity assessment), middle and final diet preparations during which time samples 
were retained and stored frozen. Samples were analyzed to verify the concentration of 
the test diets. 

6.B.8 Sample Preservation 

Upon sampling, diet preparations and neat test substance were stored frozen. Samples 
were considered stable from the point at which they were frozen. 

6.B.9 Sample Analysis 

A single duplicate of the frozen diet samples described above was sent to Impossible 
Foods for analysis of diet preparation and neat test substance samples. A signed, 
analytical report was provided to the Study Director. This report included the 
methodology, pertinent measurements, study results, and tabulated results. Upon 
completion of the report, all raw data was transferred to the Study Director to be 

89 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 90 of 526

Product Safety Labs Page 18 
PSL Study Number 43166 

incorporated into the main study report. Any remaining sample material was retained at 
Product Safety Labs until issuance of the final report. 

C. Ophthalmologic Evaluations 

During the acclimation period, the eyes of all rats being considered for study were examined by 
focal illumination, indirect ophthalmoscopy and, when indicated, slit-lamp microscopy. 
Mydriatic eye drops were administered prior to ophthalmoscopy and the eyes were examined in 
subdued light. Subdued light was maintained in the animal room. These procedures were 
repeated on all test animals prior to test termination on Day 23. 

D. Clinical Observations 

All animals were observed at least twice daily for viability. Cage-side observations of all animals 
were performed daily during the study. All findings were recorded. 

On Day 0, prior to the first treatment with the test substance, and weekly thereafter, a detailed 
observation was conducted while handling the animal, generally on days that the animals were 
weighed and food consumption measurements were taken. Potential signs noted included, but 
were not limited to: changes in skin, fur, eyes, and mucous membranes, occurrence of secretions 
and excretions and autonomic, activity (e.g., lacrimation, piloerection, pupil size, unusual 
respiratory pattern). Likewise, changes in gait, posture and response to handling as well as the 
presence of clonic or tonic movements, stereotypies (e.g., excessive grooming, repetitive 
circling), or bizarre behavior (e.g., self-mutilation, walking backwards) were also recorded. The 
date and clock time of all observations and/or mortality checks were recorded. 

E. Body Weight and Body Weight Gain 

Individual body weights were recorded twice during acclimation. Test animals were weighed on 
Day O (prior to study start) and weekly thereafter (intervals of 7 days ± I). The animals were also 
weighed prior to sacrifice in order to calculate organ-to-body weight ratios (Amendment 1 ). 
Body weight gain was calculated for selected intervals and for the study overall. 

F. Food Consumption, Food Efficiency, and Dietary Intake of Soy 
Leghemoglobin Preparation 

Individual food consumption was measured and recorded on Days 3, 7, 10, 14, 17, 21, 24 and at 
the end of the study. Food efficiency and dietary intake of the test substance (mg/kg/day) was 
also calculated and reported. 

G. Clinical Pathology 

Clinical pathology was performed on all animals for blood chemistry and hematology of the 
terminal sacrifice animals at the end of the dosing phase of the study. The animals were fasted 
overnight prior to blood collection. Blood samples for hematology (except coagulation samples) 
and clinical chemistry were collected via sublingual bleeding under isoflurane anesthesia during 
Week 4 of the test period. Approximately 500 µL of blood was collected in a pre-calibrated tube 
containing K2EDT A for hematology assessments. The whole blood samples were stored under 
refrigeration and shipped on cold packs. Approximately I 000 µL of blood was collected into a 
tube containing no preservative for clinical chemistry assessments. These samples were 
centrifuged in a refrigerated centrifuge and the serum was transferred to a labeled tube. Serum 
samples were stored in a -80°C freezer and shipped frozen on dry ice. All samples were shipped 
to DuPont Haskell Global Centers for Health and Environmental Sciences. 
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The day before collection of samples for the clinical pathology evaluation, the animals were 
placed in metabolism cages. Animals were fasted after 3 pm (at least 15 hours prior to) and urine 
was collected from each animal. Urine samples were stored under refrigeration and shipped on 
wet ice to DuPont Haskell Global Centers for Health and Environmental Sciences. 

Blood samples used to determine the prothrombin time and activated partial thromboplastin time 
(coagulation) were collected via the inferior vena cava under isoflurane anesthesia at tenninal 
sacrifice. Approximately 1.8 mL of blood was collected in a pre-calibrated tube containing 3.2% 
sodium citrate. These samples were centrifuged in a refrigerated centrifuge and the plasma was 
transferred to labeled tubes. Plasma samples were stored in a -80° C freezer and shipped frozen 
in dry ice to DuPont Haskell Global Centers for Health and Environmental Sciences. In addition, 
a second blood sample was retained during the exsanguination procedure for future possible 
evaluation. 

All blood samples were evaluated for quality by visual examination. 

6.G. l Hematology included: 
erythrocyte count (RBC) 

hematocrit (HCT) 

mean corpuscular hemoglobin (MCH) 

absolute reticulocyte count (ARET) 

hemoglobin concentration (HOB) 

mean corpuscular volume (MCV) 

red cell distribution width (ROW) 

platelet count (PL T) 

total white blood ceH (WBC) and differential leukocyte count 

Mean corpuscular hemoglobin concentration (MCHC) was calculated. 

In addition, separate, blood smears, stained with New Methylene Blue or Wright-Giemsa 
stain, were prepared from each animal undergoing hematological evaluation, but were not 
needed for examination. 

6.G.2 Coagulation included: 

prothrombin time (PT) 

activated partial thromboplastin time (APTT) 

6.G.3 Clinical chemistry included: 

serum aspartate aminotransferase (AST) 

sorbitol dehydrogenase (SDH) 

total bilirubin (BILI) 

blood creatinine (CREA) 

triglycerides (TRIG) 

total serum protein (TP) 

globulin (GLOB) 

inorganic phosphorus (IPHS) 

potassium (K) 

6.G.4 Urinalysis included: 

quality (QUAL) pH 

serum alanine aminotransferase (ALT) 

alkaline phosphatase (ALKP) 

urea nitrogen (BUN) 

total cholesterol (CHOL) 

fasting glucose (GLUC) 

albumin (ALB) 

calcium (CALC) 

sodium (NA) 

chloride (CL) 

color(COL) 
clarity (CLAR) 

volume (UVOL) 

glucose (UGLC) 

specific gravity (SG) 

protein (UMTP) 

ketone {KET) 

bilirubin (UBIL) 

blood (BLD) 

urobilinogen (URO) 

microscopic urine sediment examination 
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Any remaining serum samples were maintained frozen at approximately -80°C and discarded 
upon approval of the Sponsor at finalization. 

H. Terminal Sacrifice and Histopathology 

6.H.1 Scheduled Sacrifice 

At terminal sacrifice, all survivors were euthanized by exsanguination from the 
abdominal aorta under isoflurane anesthesia. All animals in the study were subjected to a 
gross necropsy, which included examination of the external surface of the body, all 
orifices, musculoskeletal system, and the cranial, thoracic, abdominal, and pelvic cavities, 
with their associated organs and tissues. All gross lesions were recorded. The following 
tissues were weighed wet as soon as possible after dissection to avoid drying: 

adrenals (combined) kidneys (combined) testes (combined) 

brain 

epididymides (combined) 

heart 

liver thymus 

ovaries with oviducts (combined) uterus 

spleen 

The following organs and tissues from all animals were preserved in 10% neutral 
buffered formalin for possible future histopathological examination: 

accessory genital organs ileum with Peyer's patches rectum 

(prostate and seminal vesicles) jejunum salivary glands (sublingual 

adrenals kidneys submandibular, and 

all gross lesions larynx parotid) 

aorta liver skeletal muscle 

bone (femur) lungs skin 

bone marrow {from femur & lymph node mandibular spinal cord - 3 levels: 

sternum) lymph node mesenteric cervical, mid-thoracic, 

brain - 3 sections including mammary gland and lumbar 

medulla/pons, cerebellar, nasal turbinates spleen 

and cerebral cortex nose sternum 

cecum ovaries stomach 

cervix oviducts thymus 

colon pancreas thyroid 

duodenum parathyroid trachea 

esophagus peripheral nerve (sciatic) urinary bladder 

Harderian gland pharynx uterus 

heart pituitary gland vagina 

The following organs and tissues from all animals were preserved in modified 
Davidson's fixative and then stored in ethanol for possible future histopathological 
examination: 

eyes 

epididymides 

optic nerve 

testes 

Additional tissues were preserved if indicated by signs of toxicity or target organ 
involvement. 
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Histological examination was performed on the preserved organs and tissues of the animals 
from both the control and high dose groups (Groups 1 and 4, respectively). The fixed tissues 
were trimmed, processed, embedded in paraffin, sectioned with a microtome, placed on glass 
microscope slides, stained with hematoxylin and eosin (HE) and examined by light 
microscopy. Additional special stains can be added based on HE evaluation at the discretion 
of the study pathologist in consultation with the study director and sponsor. Slide preparation 
and histological assessment, by a board-certified veterinary pathologist, was performed at 
Histo-Scientific Research Laboratories (HSRL ). 

6.H.3 Histopathology Peer Review 

A histopathology peer review of female reproductive organs was performed for all female 
rats (Ammendment 3). The peer review pathologist was Karen Regan, DVM, DABT, 
DACVP form Regan Path/Tox Services, Inc, 1457 Township Road 853, Ashland, OH 
44805. A peer review statement will be inserted in Appendix U. 

7. STATISTICAL ANALYSIS 

Product Safety Labs performed statistical analysis of all data collected during the in-life phase of 
the study as well as organ weight data. DuPont Haskell Global Centers for Health and 
Environmental Services provided analysis of clinical pathology results to Product Safety Labs. 
The use of the word ''significant" or "significantly" indicates a statistically significant difference 
between the control and the experimental groups. Significance was judged at a probability value 
of p<0.05. Male and female rats were evaluated separately. 

A. Statistical Methods (In-Life and Organ Weight Data) 

Mean and standard deviations were calculated for all quantitative data. If warranted by sufficient 
group sizes, data within groups were evaluated for homogeneity of variances and normality by 
Bartlett's test (Bartlett, 1937). Where Bartlett's test indicated homogeneous variances, treated 
and control groups were compared using a one-way analysis of variance (ANOV A). When one­
way analysis of variance was significant, a comparison of the treated groups to control by 
Dunnett's test (Dunnett, 1964, 1980) for multiple comparisons was performed. Where variances 
were considered significantly different by Bartlett's test, groups were compared using a non­
parametric method (Kruskal-Wallis non-parametric analysis of variance; Kruskal and Wallis, 
1952). When non-parametric analysis of variance was significant, comparison of treated groups 
to control was performed using Dunn's test (Dunn, 1964). Statistical analysis was performed on 
all quantitative data for in-life and organ weight parameters using Provantis® version 9, Tables 
and Statistics, Instem LSS, Staffordshire UK. 
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8. Statistical Methods (Clinical Pathology) 
Significance was judged at a probability value of p < 0.05. Males and females were analyzed 
separately (ProvantisTM version 8, Tables and Statistics, lnstem LSS, Staffordshire UK). 

Method of Statistical Analysis 
If preliminary test is If preliminary test is 

Parameter Preliminarv Test not significant significant 
Transforms of the data to 
achieve normality and 

Levene 's test for variance homogeneity were 

homogeneity and 
One-way analysis of used. The order of 

Clinical Pathology" 
Shapiro-Wilk test for 

variance followed with transforms attempted was 
Dunnett's test log, square-root, and rank-normality 

order. If the log and square-
root transforms failed, the 
rank-order was used. 

• When an individual observation is recorded as being less than a certain value, calculations are performed 
on half the recorded value. For example, if bilirubin is reported as <0.1, 0.05 is used for any calculations 
performed with that bilirubin data. When an individual observation is recorded as being greater than a 
certain value, calculations are performed on the recorded value. For example, if specific gravity was 
reported as > I.I 00, l.l 00 is used for any calculation performed with that specific gravity data. 

8. STUDY CONDUCT 

A. Laboratory 

In-life portion 

Ophthalmology evaluation 

Clinical chemistry, hematology, 
coagulation, and urinalysis 

Clinical pathology evaluation 

Test substance and dietary analysis 

Histological slide preparation 

Product Safety Labs 
2394 US Highway 130 
Dayton, NJ 08810 

Kristina R. Vygantas, DVM, DACVO 
319 Perrineville Rd. 
Robbinsville, NJ 08691 

Dupont Haskell Global Centers for Health and 
Environmental Sciences 
P.O. Box30 
Elkton Road 
Newark, DE 19714 
P.I.: Denise Hoban, BA, MLT, ASCP 

Product Safety Labs 
2394 US Highway 130 
Dayton, NJ 08810 
P.L: Odete Mendes, DVM, PhD, DACVP, DABT 

Impossible Foods Inc 
525 Chesapeake Dr. 
Redwood City, CA 94063 
P.l.: Pavel Aronov, PhD 

Histo-Scientific Research Laboratories (HSRL) 
5930 Main Street 
Mount Jackson, VA 22842 
P.l. (histology): Craig Zook 
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Histological slide evaluation Histo-Scientific Research Laboratories (HSRL) 
5930 Main Street 
Mount Jackson, VA 22842 
P.I. (pathology): Daniel G. Branstetter, DVM, PhD, DACVP 

Histopathology Peer Review 

B. GLP Compliance 

Regan Path/Tax Services, Inc, 
1457 Township Road 853 
Ashland, OH 44805 
P.I. (pathology): Karen Regan, DVM, DABT, DACVP 

This study was conducted in compliance with the following regulations: 

• U.S. FDA OLP: 21 CFR Part 58, 1987 

Which is compatible with: 

• OECD Principles of Good Laboratory Practice (as revised in 1997) published in 
ENV/MC/CHEM (98)17, OECD, Paris, 1998. 

Clinical pathology assessment was conducted in compliance with U.S. FDA GLP: 21 CFR Part 
58, 1987 which is compatible with OECD Good Laboratory Practices. 

Analysis of the neat test substance and test substance in the dietary matrix, for homogeneity, 
stability, and dose concentration verification, were performed in a non-GLP certified facility. 

C. Test Procedure Guidelines 

This study design was based on the following guidelines: 

• OECD Guidelines for Testing of Chemicals and Food Ingredients, Section 4 (Test No. 407): 
Health Effects, Repeated Dose 28-day Oral Toxicity Study in Rodents (2008). 

• US FDA Toxicological Principles for the Safety Assessment of Food Ingredients, Redbook 
2000, IV.C. 4. a. (2007). 

9. FINAL REPORT AND RECORDS TO BE MAINTAINED 

The original, signed final report was sent to the Sponsor. A copy of the signed report, together 
with the protocol and all raw data generated at Product Safety Labs, will be maintained in the 
Product Safety Labs Archives. PSL will maintain these records for a period of at least five years. 
After this time, the Sponsor of the study will be offered the opportunity to take possession of the 
records or request continued archiving by PSL. 

The following records are maintained: 

A. Information on test substance includes but is not limited to the following: 

Storage Dietary analysis 
Usage Test substance analysis 
Disposition 
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B. Information on animals includes but is not limited to the following: 

Receipt, date of birth Clinical observations 
Initial health assessment Histopathology data 
Dosing Individual necropsy records 
Body weights Organ weights 
Food consumption Ophthalmologic evaluations 
Hematology, clinical chemistry, coagulation, urinalysis data 

All other records that would demonstrate adherence to the protocol. 

Raw data related to hematology and clinical chemistry evaluations will be maintained by Product 
Safety Labs and/or DuPont Haskell Global Centers for Health and Environmental Sciences, 
Newark, DE. Prepared slides and pathology data will be maintained by Product Safety Labs 
and/or by HSRL, 5930 Main Street, Mount Jackson, VA, 22842. Test substance and dietary 
analysis data will be maintained by Impossible Foods lnc. 525 Chesapeake Dr. Redwood City, 
CA 94063. 

10. PROTOCOL AND PROTOCOL AMENDMENTS 

See Appendix A for the Protocol and Protocol Amendments. 

11. RESULTS 

A. Test Substance and Diet Analysis (Table 1 A-D, Appendix D) 

The test substance was expected to be stable under the conditions of storage over the course of 
this study. 

11.A. l Analysis of Soy Leghemoglobin Preparation Neat Test Substance 

Soy Leghemoglobin Preparation was found to be stable under the conditions of storage 
over the course of this study. Results of the stability analysis of Soy Leghemoglobin 
Preparation from Day O to Day 21, found a change of -4.30%, for an overall test 
substance stability of95.70% over the course of the study, within the range of analytical 
variance of measured test substance. 

11.A.2 Stability 

Dietary stability samples collected after 10 days of storage were compared to the initial 
samples for overall in-room stability of the test substance in the dietary matrix. All 
dietary mixtures were found to be stable within an acceptable degree of variation. The 
results of the stability were 90.74, 96.65, and 97.77% and 99.63, 93.78, and 97.38% on 
Day IO of the nominal concentrations of 250, 500, and 750 mg/kg/day Soy 
Leghemoglobin Preparation for Groups 2-4 males and females, respectively. 

11.A.3 Homogeneity 

A sampling from the top, middle, and bottom of the dietary preparations found all dietary 
mixtures to be homogeneously distributed within an acceptable degree of variation. 
Analysis of the top, middle, and bottom of the dietary preparations resulted in a relative 
standard deviation (RSD) of 2.92, 3.09, and 5.24% and 4.77, 5.50, and 5.57% between 
the strata, for concentrations of 512, 1024, and 1536 mg/kg/day Soy Leghemoglobin 
Preparation, which corresponds to 250, 500, and 750 mg/kg/day of active ingredient for 
Groups 2-4 males and females, respectively. 
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11.A.4 Concentration Verification 
Concentration verification results for Day 0 (obtained from the homogeneity analysis) 
averaged 92.86, 93.13, and 103.35% and 97.28, 98.53, and 100.35% for 250, 500, and 
750 mg/kg/day Soy Leghemoglobin Preparation for Groups 2-4 males and females, 
respectively. Day 21 resulted in 93.24, 97.05, and 94.73% and 92.80, 97.76, and 97.65% 
for 250, 500, and 750 mg/kg/day Soy Leghemoglobin Preparation for Groups 2-4 males 
and females, respectively. 

Based on the stability, homogeneity, and dose concentration verification results, the animals are 
considered to have received the targeted dietary concentrations of Soy Leghemoglobin 
Preparation, with an acceptable margin of variability. 

B. Ophthalmologic Examinations (Appendix E) 

Both eyes of all animals on study were examined by focal illumination, slit lamp biomicroscopy, 
and indirect ophthalmoscopy prior to study initiation and near termination of the study (Day 23). 
All animals included in the study were normal upon ophthalmic exam. Therefore, the test 
substance was not considered an ocular toxicant. 

C. Mortality and Clinical Observations (Tables 2 and 3, Appendices F-H, and 0) 

No mortalities were observed during this study. There were no clinical observations attributable 
to the administration of Soy Leghemoglobin Preparation. 

Males 

Incidental in-life clinical observations included: red staining in the litter tray of 7/10 Group 4 
animals and superficial eschar of the head in 1/10 Group 4 animals. 

There were no detailed clinical observations noted for any male during the study. 

Females 

Incidental in-life clinical observations included: slight to moderate alopecia on the left/right 
forelimb in 1/10 Group 2 animals. 

Incidental detailed clinical observations corresponding to the daily findings included hair loss in 
1/10 Group 2 animals. 

The fate of all animals is presented in Appendix 0. 

D. Body Weight and Body Weight Gain (Tables 4 and 5, Appendices I and J) 

There were no body weight or body weight gain findings considered attributable to Soy 
Leghemoglobin Preparation administration. 

Males 

Mean body weights and mean daily bodyweight gain for the treated male rats in Groups 2-4 were 
comparable to the control Group 1 values throughout the study. 

Females 

Mean body weights for the treated female rats in Groups 2-4 were comparable to the control 
Group 1 values throughout the study. 
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Mean daily body weight gain for the treated female rats in Groups 2-4 was generally comparable 
to the control Group 1 values throughout the study with the exception of a transient statistically 
significant decrease (p < 0.01) in Group 2 mean daily body weight gain on Days 14-21 that was 
interpreted to have no toxicological relevance. 

E. Food Consumption, Food Efficiency, and Dietary Intake of Soy 
Leghemoglobin Preparation (Tables 6-8, Appendices K-M) 

There were no food consumption or food efficiency findings considered attributable to Soy 
Leghemoglobin Preparation administration. 

Males 

Mean daily food consumption for the treated male rats in Group 2-4 was generally comparable to 
the control Group I values throughout the study with the exception of significant increases (p < 
0.05-0.01) in Group 3 on Days 7-14 and in Group 4 on Days 7-10, that we transient and without 
significant inpact on body weight and are interpreted to be non-toxicologically relevant 

Mean food efficiency for the treated male rats in Group 2-4 was comparable to the control Group 
1 values throughout the study. 

Females 

Mean daily food consumption for the treated female rats in Group 2-4 was comparable to the 
control Group 1 values throughout the study. 

Mean food efficiency for the treated female rats in Group 2-4 was generally comparable to the 
control Group 1 values throughout the study, with the exception of statistically significant 
increases (p < 0.01) in Group 2 on Days 14-21 that were transient and without significant inpact 
on body weight and are interpreted to be non-toxicologically relevant. 

Dietary Intake 

Administered doses of 512, 1024 and 1536 mg/kg/day of test substance correspond to 250, 500 
and 750 mg/kg/day of the active, respectively. The mean overall (Days 0-28) daily intake of the 
test substance in male rats fed dietary concentrations of 512, 1024 and I 536 mg/kg/day was 
478.9, 954.7 and 1438.2 mg/kg/day respectivelly. For the same dietary concentrations, the mean 
overall (Days 0-28) daily intake in female rats was 497.8, 983.4, and 1470.4 mg/kg/day of test 
substance, respectively. The animals are considered to have received close to the targeted dose 
levels. 

F. Clinical Pathology (Tables 9-12, Appendix N) 

11.F.1 Hematology 

There were to no test substance related changes in hematology parameters for males or 
females rats. 

Other differences in hematology values that were statistically significant are listed below. 
These were observed in a non-dose dependent manner and are interpreted to be within 
expected biological variation and are not toxicologically relevant: 

• Increased Red blood cell, hemarocrit and Hemoglobin values and absolute 
basophil counts in Group 2 females. 

• Decreased absolute reticulocyte counts in Group 3 females. 
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11.F.2 Coagulation 

There were no test substance related changes in coagulation parameters for female rats. 

A non dose dependend increase in activated partial tromboplastin time was observed in 
Group 3 and 4 males. Due to its very slight magnitude and lack of correlating 
pathological or clinical finding this change is considered non adverse. 

11.F.3 Clinical Chemistry 

There were no test substance related changes in serum chemistry parameters for male 
rats. 

Decreased alkaline phosphatase was minimally decreased in a non dose dependent 
manner for females at all dose levels. This minimal decrease was not correlated with 
concurrent clinical pathology or histopathology changes and due to its limited clinical 
relevance is interpreted to have no toxicological significance. 

Other differences in serum chemistry parameters that were statistically significant are 
listed below. These were observed in a non-dose dependent manner and are interpreted to 
be within expected biological variation and are not toxicologically relevant: 

• Increased albumin and potassium values in Group 3 males. 

• Decreased glucose and chloride in Groups 2 and 3 females. 

• Increased globulin values in Group 3 females. 

• Increased calcium in Groups 2 and 3 females. 

11.F.4 Urinalysis 

There were no test substance related changes in urinalysis parameters for males or female 
rats. 

In summary, there were to no test substance related changes in hematology, serum 
chemistry or urinalysis parameters for males or females rats. Changes in coagulation 
paramenters were limited to a non dose dependent increase in activated partial 
tromboplastin time observed in Group 3 and 4 males, that due to its very slight magnitude 
and lack of correlating pathological or clinical finding this change is considered non­
adverse. 

G. Sacrifice, Macroscopic Observations, and Histopathology (Tables 13-16, 
Appendices 0-T) 

There were no microscopic or macroscopic findings related to the administration of the test substance, 
Soy Leghemoglobin Preparation, in male or female rats. There were no test substance-related changes in 
absolute or relative organ weight values in male rats treated with Soy Leghemoglobin Preparation. 
Decreases in uterine weight were observed in Group 2-4 female rats. These decreases did not correlate 
with adverse histopathological findings and are therefore interpreted to be non-adverse. 

l 1.G.1 Macroscopic 

There were no early deaths among the animals submitted for histopathological 
evaluation. 
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Incidental necropsy observations included: a small soft right testicle and small right 
epididymis in 1/10 Group 1 animals. 

Females 

Incidental necropsy observations included: spleen stricture in 1/10 Group 3 animals and a 
fluid filled uterus in 4/10 Group 1 and 1/10 Group 3 animals. 

At the Day 29/30 time point, there were no macroscopic findings related to the 
administration of the test substance, Soy Leghemoglobin Preparation, in male or female 
rats. ln the female rats, the presence of "fluid filled" uteri (which correlated with 
dilation), typically associated with normal proestrus stage of the estrous cycle, was 
decreased in rats treated with 512 and 1536 mg/kg/day Soy Leghemoglobin Preparation. 
Fluid filled uteri were noted in 4 out of IO females at O mg/kg/day (Group 1 Animals 
7013, 7017, 7018, and 7020), in O out of 10 females at 512 mg/kg/day, in 1 out of 10 
females at I 024 mg/kg/day (Group 3 Animal 7053), and in O out of 10 females at 1536 
mg/kg/day. Fluid filled uteri correlated with the proestrus stage of the estrus cycle, and 
higher individual uterine weights, and is a normal finding with this stage of the cycle. 
The decreased macroscopic incidence of fluid filled uteri in treated female rats correlated 
with lower incidences of proestrus, resulting in significantly decreased uterine weights in 
the 512 and 1536 mg/kg/day groups. Notably, the incidences of animals in metestrus in 
the treated groups were not dose-related. 

The remaining macroscopic observations at the Day 29/30 time point were also of 
sporadic incidence and showed no trends/patterns to suggest a relationship to 
administration of Soy Leghemoglobin Preparation. These findings included testis and 
epididymis small and/or soft right which had a microscopic correlate of atrophy and 
aspermia, respectively, in control group Animal 7002; brain depressed area, which was 
an artifact confirmed microscopically, in Group 3 Animal 7047; and spleen stricture, with 
no microscopic correlate, in Group 3 Animal 7055. 

11.G.2 Microscopic 

At the Day 30 time point, there were no Soy Leghemoglobin Preparation-related effects. 

There was a decrease in the incidence of dilated uterine lumens in the 536 and 1536 
mg/kg/day rats compared to controls. The uteri were dilated in 4 out of 10 females at 0 
mg/kg/day (Animals 7013, 7017, 7018, and 7020), which was consistent with 
proestrus/estrus. There were no females with dilated uterine lumens in the 512 and 1536 
mg/kg/day rats and two out of 8 in the 1024 mg/kg/day group (Animals 7053 and 7059), 
which correlated with lower incidences of animals in the proestrus/estrus stage of the 
estrus cycle. Microscopically, 512 and 1536 mg/kg/day rats tended to be in the metestrus 
stage of the estrous cycle, which correlated with the lower weights and was an unusual 
distribution. However, the presence of both new and old corpora lutea in females from all 
groups indicates that these females were cycling normally and there were no treatment 
related effects on the estrus cycle. 

All other microscopic findings at the Day 29/30 time point were unrelated to 
administration of Soy Leghemoglobin Preparation and can be observed in the age and 
strain ofrats used in this study. 
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There were no test substance-related changes in absolute or relative organ weight values 
in male rats treated with Soy Leghemoglobin Preparation. Decreases in uterine weight 
were observed in Group 2-4 female rats. These decreases did not correlate with adverse 
histopathological findings and are therefore interpreted to be non-adverse. 

Males 

Mean absolute and relative organ weights for Groups 2-4 were comparable to control 
Group 1 values throughout the study. 

Females 

Mean absolute and relative organ weights for Groups 2-4 were generally comparable to 
control Group I values throughout the study with the exception of decreases in mean 
absolute and relative uterus weights in Groups 2-4 that were statistically significant (p < 
0.05-0.0 I) in Group 2 and Group 4 animals. 

12. CONCLUSION 

There were no mortalities, clinical observations, ophthalmology, body weight, body weight gain, 
food consumption, or food efficiency changes attributable to Soy Leghemoglobin Preparation 
administration. 

There were no test substance related changes in hematology, serum chemistry or urinalysis 
parameters for males or females rats. Changes in coagulation paramenters were limited to a non 
dose dependend increase in activated partial tromboplastin time observed in Group 3 and 4 males, 
that due to its very slight magnitude and lack of correlating pathological or clinical finding this 
change is considered non adverse. 

There were no microscopic or macroscopic findings related to the administration of the test 
substance, Soy Leghemoglobin Preparation, in male or female rats. There were no test substance­
related changes in absolute or relative organ weight values in male rats treated with Soy 
Leghemoglobin Preparation. Decreases in uterine weight were observed in Group 2-4 female rats. 
These decreases did not correlate with adverse histopathological findings and are therefore 
interpreted to be non-adverse. 

Under the conditions of the study and based on the toxicological endpoints evaluated, the no­
adverse-effect level (NOAEL) for administration of Soy Leghemoglobin Preparation in the diet 
was determined to be 1536 mg/kg/day, which corresponds to 750 mg/kg/day of the active 
ingredient Soy Leghemoglobin for Sprague Dawley rats. 
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TABLE 1A: CHEMICAL ANALYSIS RESULTS 

Results for Neat Test Substance Stability Samples 

Sampling Day Measured 
% Change1 

Recovery ( % ) 
Day 0 (Initial) 94.96% 0.00% 

Day 14 (Middle) 95.29% 0.35% 

Day 21 (Final) 90.88% -4.30% 

1 Final Sample- Initial Sample x I 00 

Initial Sample 
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Overall 
Stability ( % ) 

100.00% 

100.35% 

95.70% 
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TABLE 1 B: CHEMICAL ANALYSIS RESULTS 

Results for Dietary Stability of Initial Samples 

Target Measured 

Day1 Group 
Concentration Concentration 
Test Substance Test Substance 

(oom) (ppm) 

I (BO) 0 ND 

2 (M) 4373 4508 

2 (F) 4711 4645 

0 3 (M) 8746 7951 

3 (F) 9422 9034 

4(M) 13118 12265 

4(F) 14133 12808 

1 (BO) 0 ND 

2 (M) 4373 4207 
2 (F) 4711 4471 

4 3 (M) 8746 8238 

3 (F) 9422 8918 

4(M) 13118 12097 

4(F) 14133 13191 

1 (BO) 0 ND 

2 (M) 4373 4202 

2 (F) 4711 4468 

7 3 (M) 8746 8200 

3 (F) 9422 8728 

4(M) 13118 12423 

4(F) 14133 13547 

1 (BO) 0 ND 

2(M) 4373 3968 

2 (F) 4711 4693 

10 3 (M) 8746 8453 

3 (F) 9422 8836 

4(M) 13118 12825 

4(F) 14133 13762 

ND = Not Detected; NA = Not Applicable 

1 Days relative to the initial diet preparation. 
2 % of Target= Measured Cone. (ppm)/ Target Cone. (ppm) x 100 
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% ofTarget2 

NA 

103.08% 

98.61% 

90.91% 

95.89% 

93.50% 

90.62% 

NA 

96.20% 

94.90% 

94.19% 

94.65% 

92.22% 

93.33% 

NA 

96.09% 

94.84% 

93.76% 

92.63% 

94.70% 

95.85% 

NA 

90.74% 

99.63% 

96.65% 

93.78% 

97.77% 

97.38% 
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TABLE 1 C: CHEMICAL ANALYSIS RESULTS 

Results for Homogeneity of Dietary Preparations 

Target Measured 

Sample 
Concentration Concentration 

%of 
Day1 Group Location 

Test Test 
Target' 

Substance Substance 
(ppm) (ppm) 

l (BO) Middle 0 ND NA 

Top 4302 98.38% 

2(M) Middle 4373 4061 92.86% 

Bottom 4215 96.38% 

Top 4853 103.01% 

2 (F) Middle 4711 4583 97.28% 

Bottom 4416 93.74% 

Top 8636 98.74% 

3 (M) Middle 8746 8145 93.13% 

0 Bottom 8250 94.33% 

Top 9669 102.62% 

3 (F) Middle 9422 9284 98.53% 

Bottom 8666 91.98% 

Top 12226 93.20% 

4(M) Middle 13118 13558 103.35% 

Bottom 12724 97.00% 

Top 14567 103.07% 

4 (F) Middle 14133 14183 100.35% 

Bottom 13072 92.49% 

1 Day relative to initial dietary preparation. 

2 % of Target= Measured Cone. (ppm)/ Target Cone. (ppm) x 100. 
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Average 
% of RSD (%) 

Target 

NA NA 

95.87% 2.92% 

98.01% 4.77% 

95.40% 3.09% 

97.71% 5.50% 

97.85% 5.24% 

98.64% 5.57% 
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TABLE 1 D: CHEMICAL ANALYSIS RESULTS 
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Results for Concentration Verification of Dietary Preparations 

Target Measured 

Day1 Group 
Concentration Concentration 
Test Substance Test Substance 

(oom) (oom) 

1 (BO) 0 ND 

2 (M) 4373 4061 

2 (F) 4711 4583 
03 3 (M) 8746 8145 

3 (F) 9422 9284 

4(M) 13118 13558 

4(F) 14133 14183 

1 (BO) 0 ND 

2 (M) 6093 6158 
2 (F) 5824 5326 

7 3 (M) 12318 12189 
3 (F) 11664 11408 
4(M) 18362 19409 
4(F) 17567 17238 

1 (BO) 0 ND 

2 (M) 7407 6906 
2 (F) 5925 5498 

21 3 (M) 14727 14292 

3 (F) 12901 12612 

4(M) 21943 20786 
4(F) 19281 18829 

ND = Not Detected; NA = Not Applicable 

1 Days relative to the initial diet preparation. 

2 % of Target= Measured Cone. (ppm)/ Target Cone. (ppm) x 100. 
3 As part of the homogeneity analysis. 

% of Target' 

NA 

92.86% 

97.28% 

93.13% 

98.53% 

103.35% 

100.35% 

NA 

101.06% 

91.45% 

98.96% 

97.81% 

105.70% 

98.13% 

NA 

93.24% 

92.80% 

97.05% 

97.76% 

94.73% 

97.65% 
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TABLE 2: SUMMARY OF CLINICAL OBSERVATIONS1 

Group 2: 5 l 2 mg/kg/day of test substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Sex: Male 

Staining 

Eschar 

Number of Observations 
Number of Animals 
Days from - to 

Number of Observations 
Number of Animals 
Days from - to 

Day numbers relative to Start Date 

0 
mg/kg/day 

512 

mg/kg/day 
1024 

mg/kg/day 
1536 

mg/kg/day 

7 

7 

13 13 

2 

1 

28 29 
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Sex: Female 

Alopecia 
Number of Observations 
Number of Animals 
Days from• to 

Day numbers relative to Start Date 

0 
mg/kg/day 

512 
mg/kg/day 

10 
1 

21 30 

1024 
mg/kg/day 

1536 
mg/kg/day 

Page 37 
PSL Study Number 43166 

109 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 110 of 526

Page 38 
PSL Study Number 43166 

TABLE 3: SUMMARY OF DETAILED CLINICAL OBSERVATIONS1 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day of test substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day of test substance corresponds to 750 mg/kg/day of the active ingredient. 
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TABLE 3: SUMMARY OF DETAILED CLINICAL OBSERVATIONS 

Males 

Study Days O, 7, 14, 21, and 28 

Group 1 2 3 4 

Dietary Concentration (mg/kg/day) 0 512 1024 1536 

Number of Animals in Group 10 10 10 10 

Observations During Removal 
Score1 

From Cage And Handling 

Handling Reactivity 0 0 0 0 

Vocalization 0 0 0 0 

Palpebral Closure 0 0 0 0 

Lacrimation 0 0 0 0 

Eyes 0 0 0 0 

Mucous Membranes 0 0 0 0 

Salivation 0 0 0 0 

Emaciation 0 0 0 0 

Piloerection 0 0 0 0 

Fur/Skin 0 0 0 0 

Muscle Tone 0 0 0 0 

Respiratory Pattern 0 0 0 0 

Open Field Observations 

Activity/ Arousal 0 0 0 0 

Convulsions 0 0 0 0 

Tremors 0 0 0 0 

Posture 0 0 0 0 

Gait 0 0 0 0 

Locomotion 0 0 0 0 

Vocalizations 0 0 0 0 

Defecation 0 0 0 0 

Urination 0 0 0 0 

Unusual Behaviors 0 0 0 0 

Pupillary Response 

Pupillary Reflex 0 0 0 0 

1 An entry of O indicates that all animals in the group appeared normal when evaluated for the specified observation, or that all 
animals did not exhibit the specific clinical sign. An entry greater than O indicates the number of animals in the group that 
exhibited the specific clinical sign. A number in the parenthesis (if present) represents the score given for the observed clinical 
sign. 
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TABLE 3 (cont.): SUMMARY OF DETAILED CLINICAL OBSERVATIONS 

FEMALES 

Study Days o, 7, 14, 21, and 28 

Group I 2 3 4 

Dietary Concentration (mg/kg/day) 0 512 1024 1536 

Number of Anima]s in Group IO 10 10 10 

Observations During Removal Score1 
From Cage And Handling 

Handling Reactivity 0 0 0 0 

Vocalization 0 0 0 0 

Palpebral Closure 0 0 0 0 

Lacrimation 0 0 0 0 

Eyes 0 0 0 0 

Mucous Membranes 0 0 0 0 

Salivation 0 0 0 0 

Emaciation 0 0 0 0 

Piloerection 0 0 0 0 

Fur/Skin 0 1(3) 0 0 

Muscle Tone 0 0 0 0 

Respiratory Pattern 0 0 0 0 

Open Field Observations 

Activity/ Arousal 0 0 0 0 

Convulsions 0 0 0 0 

Tremors 0 0 0 0 

Posture 0 0 0 0 

Gait 0 0 0 0 

Locomotion 0 0 0 0 

Vocalizations 0 0 0 0 

Defecation 0 0 0 0 

Urination 0 0 0 0 

Unusual Behaviors 0 0 0 0 

Pupillary Response 

Pupillary Reflex 0 0 0 0 

1 An entry of O indicates that all animals in the group appeared nonnal when evaluated for the specified observation, or that all 
animals did not exhibit the specific clinical sign. An entry greater than O indicates the number of animals in the group that 
exhibited the specific clinical sign. A number in the parenthesis (if present) represents the score given for the observed clinical 
sign. 
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TABLE 4: SUMMARY OF MEAN BODY WEIGHTS1 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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ll«lywdi,ht (g) 

Sex: Male 0 512 
mg/kg/dny mg/kg/dny 

Gro,q> l Group 2 

Dn}{•) Rdatiw to Start !Mc 
0 Meun 236.4 I' 236.-1 

SD 6.1 6.1 
N 10 10 

7 Menn 287.7 JI 289.6 

SD 1•1.0 l I.I 
N 10 lO 

14 Mean 332.3 I' 337.0 

SD 16.5 18.<1 
N 10 10 

21 Mew, 373.2 I' 376.6 
SD 22.7 21.4 

N 10 10 

28 Menn 39,1.7 I' 

I 
398.9 

SD 28.S 26.'I 
N 10 lO 

Stn.tjsticnl Test G~wrnHsed Anovn/Ancovn Test Tmn.s:fonnntion: Amomntic 

I p . Automalic Tr.nsfom,alion: ldentily {No Transformation)} 

102•1 
mtt/kgiday 
Group 3 

236.7 
7.0 

10 

290.9 

14.3 
10 

341.6 
2,1.2 

10 

38'1.S 
31.1 

10 

I 

,l!0.2 

37.2 
10 
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1536 
mg/kg/day 

<.1-rou_p ~i 

236.3 
6.7 

10 

292.8 
12.2 
10 

339.5 
18.6 
IO 

379.9 
22.7 
10 

-105.5 
24.4 
JO 
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Bodyweight (g) 

Sex: Female 
0 512 

mg/kgldny mg/kg/day 
C">l'oiq, 1 C'rroup 2 

Dn~,:s) Rclath;, to Start Dote 
0 M.-J11 !7U I' 17,!.4 

SD 12.3 11.6 
N 10 IO 

7 MClllt !98.3 I' 201.0 

so lal.8 16.5 
N lO 10 

14 Mean 218.8 I' 218.5 
so 21.9 19.6 

N 10 10 

21 Mean 239.2 I' 229.1 
SD 24.0 19.4 

N 10 10 

28 Mean 2,1Q.8 I' 

I 

2'14.0 
SD 2,1.0 23.3 

N lO 10 

Stntisti~ Test: o~nerolisi?d ,•\Ut":1\.11/.Am::t.1-...n Te:9t Tmns:fonnntion: Ant,omnric 

1 P • Automatic Tr;niformalion: Identity (No Transformation» 

102,1 
mg/kg/day 

C'rroup 3 

175.6 
11.8 
10 

204.0 

LU 
JO 

223.7 
14.6 
10 

238.8 
19.4 
10 

I 
253.2 

17.7 
10 
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1536 
mglkgldny 
Grn,~, 4 

174.J 
11.9 
lO 

199.J 

10.5 
LO 

221.3 
t,JJ 

10 

2)8.0 
13J 
10 

248.7 

12.4 
10 
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TABLE 5: SUMMARY OF MEAN DAILY BODY WEIGHT GAIN1 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Mean Daily 13ooy W<-igi,t Onin (g/day) 

Sex: Mnlc 
0 512 

mw!<stday rng,kgtday 
Group 1 C',roup 2 

D•~1•) Rclatiw to Start Date 
o-7 Menn 7.33 I' 7.60 

sn U5 0.94 
N 10 10 

7 -·• 14 Mean 6.37 I' 6.77 

SD 0.77 1.30 
N 10 10 

M ···•21 Menn 5.8•1 l' H6 
SD 115 0.75 

N 10 10 

21-28 Mean 3.07 I' 3.19 
SD 1.06 0.91 

N 10 10 

0 -•28 Menn 5.65 I' S"W 
SD O.S4 o.s., 

N LO 10 

Statistknl Test: G,encmfo:cd Anovn/Anoo,,.a To!St Tran.s:fomrnth·m: Amomaric 

I" -Automalic Trmsfom,.tioo: lde,itity [No Transformation» 

102,1 
rn1tlkgiday 

Group 3 

7.74 

1.40 
10 

7.24 

1.-19 
IO 

6.13 
l.12 

10 

3.67 
!.10 

10 

6.20 
!.H 

10 
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1536 
rngtl,:glday 
Oroup4 

8.07 

116 
10 

6.67 

1.13 
10 

S.77 
0.86 

10 

3.66 
0.47 

10 

6.01 
0.70 

10 
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M<lll1 Daily Body W,-igl,t G•in (Wday) 

Sex: l'cmolc 
0 512 

mg/1:gldoy mg/1:gldny 
Group I Gn.>up 2 

Dny(s) Relative to Stmt Omo 
0-1 M•an 3.46 I• 3.80 

SD 1.03 0.% 
N 10 IO 

7 ··• 14 M= 2.93 R' 2.50 
SD 2.09 0.75 

N 10 10 

1'1··•21 Menn 2.911,iV 1.51 DD' 
SD l.15 0.82 

N 10 10 

21-28 M<>llll l.51 l' 2.13 
SD 1.03 0.85 

N 10 10 

o--,2s Menn 2.70 11 2.-19 

SD 0.60 0.53 
N 10 lO 

Stntisti~ Te::t: Genernli!=ed AnO\'il/Ani::c,w Te:tt Tmn.s:fonnntion: .'\utomntic 

1 P • Aulomalic Tr;niformillkin: lden~ty [No T1;n?il<:<mali0n» 
2 [R · Aulomali~ Transformation: Rarll] 

1024 
mg/1:f!lday 
Gnmp3 

•!.06 
0.72 

10 

2.81 
O.Mi 

10 

2.16 
1 0~ 

10 

2.0o 
0.6;\ 

10 

2.77 

0.30 
10 

3 p,A • Aulamatjc Transformation: lderllty [No Transfonnalian). (All Groups) Test Analysis alVarilllCe p < 0.05j 
4 [L • Aulomlliic r.,,nsformlllion: logJ 
5 [OD -Test Oumett 2Sided p < 0.01] 
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1536 
mglkg/dAy 
Gronp,l 

3.57 
0.61 

10 

3.14 

O.Sl 
10 

2.39 
0.% 

10 

1.53 
0.79 

10 

2.66 
0.3•1 

lO 
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TABLE 6: SUMMARY OF MEAN DAIL V FOOD CONSUMPTION1 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day of test substance corresponds to 750 mg/kg/day of the active ingredient. 
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Moru, Daily Food Consumpti,:,n (g/doy) 

Sex: Mille 0 512 
m~~doy mgtk~day 
t,roup I C":n'(lllp 2 

Da~,:s) Relative to Start Date 
0-3 Monn 18.73 RI 18.73 

SD BS 1.98 
N 10 10 

3 ... ,7 Monn 28.03 R' 28.liO 
SD I.OS 0.52 

N 10 10 

0 -> 7 Moon 24.M R' 207 
SD 1.67 065 
N 10 10 

7-10 Monn 26.30 R' 27.10 
SD 1.31 0.81 

N 10 10 

10 ·> l•I Moan 26.55 R' 27.25 
SD 1.17 0.91 

N 10 10 

7-• U M"1lll 26,l•l R' 27.19 

SD 1.16 0.84 
N 10 10 

14 ~, 17 Mean 25.90 R' 25.117 

SD 0.89 1.83 
N 10 10 

17 ~• 21 Monn 26.38 R' 26.S0 
SD 0.97 0.77 

N 10 10 

l•I -•21 Mcw1 26.17 R' 26.06 
SD 0.93 1.19 

N 10 10 

2! -24 Mo-.11 21.80 R' 22.07 
SD 0.77 1.03 
N 10 10 

2'1~·•28 Menn 27.70 R' 28.75 
SD l.0•I 1.21 

N lO 10 

Stntis1ionl Test Oenemli<ed Ano,n/J\ncovn T,st Transformation: Autom•tic 

1 [R -Autcrn~ic Transfoonation: Rari<] 
2 [dd • Te,!: Ounn 2 Sided p < 0.01] 
3 [d -Test Dmn 2 Sided p < 0.05] 

102,1 
mg/kg/day 

Grnnp 3 

18.80 
2.68 

lO 

28.23 
2.08 

!O 

2•1.19 
0.94 

10 

27.SO dd' 
l.97 

10 

27.88 
2.25 

10 

27.8°1 d' 
2.12 

10 

26.J3 
2.71 

10 

27.10 
2JI 

ID 

26.'77 
2.42 

10 

23.37 

1.61 
10 

29.13 
1.92 

10 
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1536 
mgtkgldny 
Gm,~, 4 

19.03 

2.99 
10 

2S.63 
1.07 

JO 

2,1.51 
1.56 

10 

2i.90 d' 
0.78 

10 

27.Jl.5 

1.03 
10 

27.6,1 

0.84 
10 

2<d7 

0.82 
JO 

26.93 

D.fi6 
10 

26.60 
0.67 

10 

22.'17 
0.66 

10 

29.18 
1.28 

IO 
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M,-an Doily food Co,u,u,np~on (i!fd•y) 

S,!;(: Mn!~ 
0 512 

mg/kg/day mg/kg/day 
C'rroup I ,rroup 2 

Da){•) Relative 10 Stmt Dato 
21-28 ~toun 25.li R' 25.~'9 

SD 0.89 1.10 
N 10 IO 

O··• 28 Moan 25A6 R' 25.88 

SD 0.91 0.8i 
N 10 IO 

Sratjsticil Te~: Generalist?d Anow/Ancova T-e.n Tran.sfomrntion: An~omatic 

1 [R -Automaic Transformalioo: Rati<] 

102,1 
mg/kg/day 

Group 3 

26.l!l 

i.n 
10 

26.25 

us 
IO 
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1536 
mg/kg/day 

('",rmg} 4 

26.30 

0.8.1 
10 

26.26 

0.90 
10 
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M<:1111 Daily Food C,:,rummption (g/day) 

Sex: Female 
0 512 

rnw!<glday rnw!<giday 
Gro,~, I Group 2 

Dny(s) Relative lO Start Dlltc 
o-3 ~tt!"Jn 13.0 R' 12.93 

SD 2.05 2.2l 
N 10 IO 

3 , .. ,7 ~lean 21.18 R' 21.23 
SD 1.2•1 1.13 
N 10 10 

0 ···•7 Menn li.86 R' 17.67 
SD 0.98 1.06 

N lO 10 

1-10 ~loan 19.33 R' 18.'13 
SD 2.23 0.54 
N 10 10 

10 ·-•J.I ~tcnn 19.55 I' 

I 
20A5 

SD 1.59 2.02 
N 10 lO 

1 --• 14 ~!Cllll 19.46 R' l9j9 
SD 1.83 1.29 
N 10 IO 

24 .. -~ 17 ~lean 19.27 I' 19A0 

SD l.34 0.76 

N 10 10 

n --~ 21 Moan 19.88 l' 20.08 
SJ) 1.72 1.18 

N 10 10 

l•I -•21 Morut 19,61 R' 19.79 
SD l.53 0.6,! 

N 10 10 

21-2,1 M<'JJl 1;.90 1> 

I 
16.2J 

SD 0.7'1 0.68 
N IO 10 

2•1 ·-• 28 i\lean 20.70 R' 

I 
21.33 

SD 1.38 l.•l<I 
N IO 10 

Stati!i1icnl Test Git."Rernlised Ano\.'ll/Ancovn Test Tmm::JOrmntit.111: Automntic-

1 tR ,Autanalic Tr,mrlonnation: Rafi<] 
2 ~•Automatic Ttlmfonnalion: ldat~ly (No Tr•nofom,alionX 
3 ll · Automatic Transfamalion: LogJ 

102•1 
rnglkglday 
C',ronp3 

13.73 
I 74 

10 

21.05 
l.31 

10 

17.91 
1.02 

10 

19.30 
2.26 

IO 

19.'15 
1.12 

10 

19.39 
1.52 

10 

18A7 
1.22 

10 

19.35 

1.52 
10 

18.97 
135 

10 

15.97 
0.3•1 

JO 

21.08 

0.91 
IO 
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1536 
rnglkgldny 
Grmq,4 

13.70 

2.56 
10 

20.18 
0.77 

10 

17.-10 
0.82 

10 

18.90 
0.% 

10 

19.08 
1.11 

10 

19.00 
1.02 

to 
18.73 

1.17 
10 

19.13 
0.64 

lO 

18.96 
0.61 

10 

15.(,3 

0.55 
10 

20.45 

0.55 
10 
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Moan O>tily Fcxwl Coru,w,iption (g/d•y) 

Sex: J'crnalc 
0 512 

mg/kg/day mg/kg/day 
Group I Group l 

Os)~~) RdatiYc to Start Dute 
21-28 Menn 18.64 R' 19.14 

SD 1.09 0.96 

N 10 10 

0 -·>28 J\km1 18.89 I' 19.05 

SD 1.23 O.Sl 
N 10 10 

St.1tl!:ticru Test: GeneraliscdAno\.;t/Ancova T'l!'st Transfonr,ation: Automatic 

1 [R -Au11111alicTransfonmilioo: Rm] 
2 p -Auloma!io Tr,nsf<>miation: ldi!tl!ily (No T;;,nsform;,oonD 

1024 
ms,'ks,'day 

Groni> 3 

1S.89 
0.5~ 

10 

18.79 
1.09 

10 
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mo 
mg/kg/day 

Group 4 

18.39 
0.32 

10 

18.44 

0.61 
10 
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TABLE 7: SUMMARY OF FOOD EFFICIENCY1,2 

1 Food efficiency= Mean Daily Body Weight Gain 
Mean Daily Food Consumption 

2 
Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: I 024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 

Page 52 
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l'ood Efficiency 

S¢X: Mnk 
0 512 

mglkgtdny mg/kg/day 
Group I C"Jt"oup2 

Day(o) Rdati,·c to Start Dale 
0-1 Mca,n 0.304 I' 0.312 

SD 0.0-16 0.038 
N 10 10 

7 --• 14 MCBJ1 0.241 11 0.248 
SD M25 0.(N3 

N 10 10 

M·-•21 Mcon 0.223 I.' 0.2li 
SD 0().1,1 0.022 
N 10 10 

21 -28 i\fom1 0.121 I' 0.123 
SD 0.0-lO 0.032 
N 10 10 

0 -•28 Menn 0,222 I' 

I 
0.2:M 

SD 0.031 0,028 
N 10 10 

Statislknl Test: Gl!l1emli!=ed Anova/Am.""o,'.! Te~ Tr.:rn:S:fonnntion: Amomntii:: 

1 p • Automatic Tnmfonm•ion: ldenily jNo Transloona!ion)I 
2 [l · Automalic Transfo,matioo: Log] 

1024 
mg/kg/day 

C',mnp3 

0Jl9 
0.051 

10 

0.258 
0.0-11 

IO 

0227 
0.026 

JO 

0.139 
ONO 

10 

0235 
0.034 

10 
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1536 
mgikg/dny 
Gr,,,,p 4 

0.329 
0.046 

10 

0.241 
0.0.W 

10 

0.217 
0.031 

10 

0.139 
0.019 

10 

0.230 

0.027 
10 
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Food Efficiency 

Sex: Female 
0 512 

mg/1:gldoy mg/),:gldoy 
C-,ro1q, l \n-oup 2 

Day(s) Rclativc lo S1art Dale 
0-1 i\l.-.ui 0.193 I' 0.215 

SD 0.055 0.052 
N 10 10 

7 ··• 14 Mean 0.143 R' 0.128 

SD 0.003 0.037 
N 10 10 

Iii -,~ 21 Mean 0.1491.A' 0.077 DD' 
SD 0.057 0.042 

N 10 10 

21 -28 Mean 0.080 L' 0.111 
SD 0,052 om1 

N 10 10 

0 ca,, 28 Menn 0.1·12 I' 

I 
0.13! 

SD M27 0.028 
N IO 10 

Stntistkal T c,t Generalised Anovn/An..:o\TI Test Tr.msfommtion: Automntk-

1 ~•Automatic Tr.mfo1111atiofl: ldeiiity !No Traosfom,ationH 
2 [R • Aulanatic T ransfo1111atioo: Rari<J 

102,1 
mg/kg/day 

Group 3 

0.226 
o.m? 

10 

0.146 

O.G33 
10 

0.112 
0.0,19 

10 

0.109 
0.033 

lO 

O.J.17 

O.oll 
10 

3 p,A. Automatic Transformlllion: ldertity (No Tmnslormalion). (All Groups] Test: Analysis ofVariaice p < 0.05] 
4 [L-Auloma!ic Tran<f,:,mation: Log! 
5 [DD- Te~t Oumett 2 Sided p < 0.01) 
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1536 
mglkgldny 
Groiq, 4 

0.206 
0.038 

10 

0.165 
0.0,IQ 

10 

0.126 
0,052 

10 

0.083 
0.04~ 

10 

0.1-14 
0.019 

10 
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TABLE 8: SUMMARY OF MEAN DAILY DIETARY INTAKE OF 
SOY LEGHEMOGLOBIN PREPARATION1 

Group 2; 512 mg/kg/day of test substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4; 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Diclmy lnlHkc Varisblc (mg,l!'ldoy) 

Sex: Mole 0 512 
mglkilday mg/kg/day 

Oro1ij, I Gmup2 

Dny(s) Rclativc lo Strut Onie 
0-1 Moan 0,0 485A 

so 0.0 10.9 
N 10 10 

7 -·• 14 Menn 0.0 5405 
SD 0.0 2,15 

N 10 10 

1,1 ,.,,21 MCM 0.0 503.2 
SD 0.0 30.7 
N 10 10 

21-28 Moon 0.0 

I 
•195.9 

SD 0,0 33.2 
N 10 IO 

0 ·-· ► 28 Menn 0.0 

I 
47K9 

SD 0.0 24.7 
N IO 10 

102:il 
mg/kg/day 
,,rnup3 

966.5 
425 
10 

1095.9 

5J.5 
10 

1007.2 
61.7 
IO 

973.0 
49.1 

10 

95-1.7 

36.0 
10 
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1536 
mg/kg/day 

Group ,I 

1459.8 
103.0 

10 

16315 
78.9 
10 

1513.7 
SI.I 
10 

1,173.9 
92.5 
10 

1,138.2 
78.6 
10 
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Dictruy lnrakc Variable (mg/kg/day) 

Sex: Fc,nnl;, 0 512 
mg/kg/day mg,kglday 

C',ro1q, J Group 2 

Da)~•) Rdati," ta Start Dato 
0-1 M~w, 0.0 498.0 

SD 0,0 43.5 
N 10 JO 

7 ~,, 14 i\1,1..-..ui 0.0 541.9 

SD 0.0 49.9 
N 10 IO 

11 ··•21 Mean 0.0 518.8 
so 0.0 53.9 

N 10 10 

21 -28 MC!Ul 0.0 •182.4 
SD 0.0 41.9 
N 10 10 

0 -- ► 28 lvlcnn 0.0 

j 
•197.8 

SD 0.0 42.8 
N 10 10 

102•1 
mg/kg/day 

Gronp3 

995.9 
2Q.2 
10 

1064.6 

39.2 
10 

!015.l 
],l.3 

10 

991.0 
56.0 

10 

983.'1 
29.0 
10 
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1536 
mgikg/dny 
t1t\)lll) 4 

1481.1 
115.0 
10 

]6().1.6 

116.7 
JO 

1537.2 
923 
10 

H60.2 
79,0 
10 

J.170.4 
88.2 
10 
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TABLE 9: SUMMARY OF HEMATOLOGY VALUES1 

1 Individual data are reported in the Clinical Pathology Report presented in Appendix N. 
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Sex: Male 0 
m!Vk!iday 
Group 1 

Day(s) Relative to Start Date 

RBC 22 Mean 7.72 
(x10"6/µL) SD 0.23 

N 10 
0/J)jff 

HGB 22 Mean 15.6 
(gldl) SD 0.3 

N 10 

o/.Diff 

HCT 22 Mean 45.5 
(%) SD 0.9 

N 10 
0/J)iff 

MCV 22 Mean 58.9 
(fl) SD 1.0 

N 10 

%Diff 

MCH 22 Mean 20.3 
(pg) SD 0.5 

N 10 

o/.Diff 

MCHC 22 Mean 34.4 
(gldl) SD 0.4 

N 10 
0/J)jff 

RDW 22 Mean 12.1 
(%) SD 0.3 

N 10 
0/J)jff 

PLT 22 Mean 1160 
(x10"3/µL) SD 121 

N 10 

o/,Diff 

General Footnote: [Statistical Test Anova and Dunnett's test TransfoITT1ation :Automatic] 

250 
mglk!iday 
Group 2 

7.60 

0.34 

10 

-1.6 

15.4 

0.6 

10 

-1.5 

45.1 

1.5 

10 

-0.9 

59.3 

2.3 

10 

0.7 

20.3 

0.9 

10 

0.2 

34.2 

0.4 

10 

-0.5 

12.5 

0.5 

10 

3.0 

1202 

69 

10 

3.6 
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500 750 
mglk!iday mglk!iday 
Group 3 Group4 

7.61 7.70 

0.35 0.27 

10 10 

-1.5 -0.3 

15.5 15.9 

0.6 0.4 

10 10 

-1.0 1.4 

45.1 45.9 

1. 7 0.8 

10 10 

-0.8 1.0 

59.3 59.7 

1.5 1.9 

10 10 

0.7 1.3 

20.4 20.6 

0.5 0.7 

10 10 

0.6 1.6 

34.4 34.5 

0.3 0.5 

10 10 

-0.1 0.4 

12.5 12.3 

0.3 0.5 

10 10 

3.3 1.6 

1171 1227 

76 185 

10 10 

1.0 5.8 

131 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 132 of 526

Sex: Male 0 
mg/kg/day 

Group 1 
Day(s) Relative lo Start Dale 

WBC 22 Mean 13.00 
(x10'3/µL) SD 1.33 

N 10 
0/d)iff 

ANEU 22 Mean 1.91 
(x10"3/µL) SD 0.67 

N 10 

'¾Diff 

ALYM 22 Mean 10.49 
(xto•3/µLJ SD 1.17 

N 10 

o/cDiff 

AMON 22 Mean 0.31 
(x10"3/µL) SD 0.10 

N 10 

o/cDiff 

AEOS 22 Mean 0.12 
(x10'3/µL) SD 0,04 

N 10 

%Oiff 

ABAS 22 Mean 0.09 
(x10"3/µL) SD 0.03 

N 10 

%Diff 

ALUC 22 Mean 0.08 
(x10"3/µL) SD 0,03 

N 10 

%Oiff 

ARET 22 Mean 232.6 
(x10"3/µL) SD 31.2 

N 10 

o/dJiff 

General Footnote: [Statistical Test Anova and Dunnetl's test Transformation :Automatic) 

250 
mg/kg/day 

Group 2 

14.41 

2.67 

10 

10.8 

1.99 

0.43 

10 

4.1 

11.79 

2.48 

10 

12.4 

0.34 

0.11 

10 

10.2 

0.13 

0.08 

10 

4.4 

0.09 

0.04 

10 

-5.0 

0.08 

0.03 

10 

-8.1 

235.8 

40.7 

10 

1.4 
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500 750 
mg/kg/day mg/kg/day 
Group 3 Group4 

t 1.13 13.45 

1.82 4.41 

10 10 

-14.4 3.4 

1. 75 1.57 

0.43 0.62 

10 10 

-8.1 -17.8 

8.86 11.29 

1.70 4.15 

10 10 

-15.5 7.7 

0.28 0.30 

0.05 0.10 

10 10 

-9.8 -1.5 

0.11 0.11 

0.04 0.05 

10 10 

-7.2 -7.6 

0.07 0.10 

0.02 0.06 

10 10 

-27.0 6.2 

0.06 0.08 

0.02 0.04 

10 10 

-27.0 -2.4 

246.3 243.B 

24.1 41.1 

10 10 

5.9 4.8 
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Sex: Female 0 
mg/kg/day 
Group 1 

Day(s) Relative to Start Date 

RBC 22 Mean 7.59 
(x10"6/µL) SD 0.24 

N 10 

o/dJiff 

HGB 22 Mean 15.3 
(gldl) SD 0.5 

N 10 
0/dJiff 

HCT 22 Mean 43.6 
(o/~ so 1.2 

N 10 
•IJ)jff 

MCV 22 Mean 57.5 
(IL) SD 1.1 

N 10 
0/dJilf 

MCH 22 Mean 20.2 
(pg) SD 0.3 

N 10 
0/d)iff 

MCHC 22 Mean 35.2 
(g/dl) SD 0.7 

N 10 

o/dJilf 

ROW 22 Mean 11.3 
(%) SD 0.4 

N 10 
0/dJiff 

PLT 22 Mean 1190 
(x10"3/µL) SD 108 

N 10 
0/d)jlf 

General Footnote: [Statistical Test Anova and Dunnetl's test Transfonnation :Automatic] 
1 (#- Test Dunnett 2 Sided p < 0.05] 

250 
mg/kg/day 
Group 2 

8.01 #1 

0.38 

10 

5.6 

16.2 #1 

0.5 

10 

5.7 

45.9 #' 

1.2 

10 

5.2 

57.4 

2.2 

10 

-0.2 

20.2 

0.7 

10 

0,1 

35.3 

0.3 

10 

0.3 

11.3 

0.5 

10 

0.1 

1176 

127 

10 

-1.1 

Page61 
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500 750 
mg/kg/day mg/kg/day 
Group 3 Group4 

7.86 7.63 

0.24 0.30 

10 10 

3.6 0.6 

15.7 15.5 

0.4 0.6 

10 10 

2.5 0.9 

44.7 44.0 

1.3 1.7 

10 10 

2.4 0.9 

56.8 57.7 

1.2 2.2 

10 10 

-1.1 0.4 

20.0 20.3 

0.5 0.7 

10 10 

-1.0 0.3 

35.2 35.2 

0.4 0.5 

10 10 

0.1 0.0 

11.2 11.5 

0.3 0.5 

10 10 

-0.4 1.7 

1230 1229 

115 114 

10 10 

3.4 3.3 
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Sex: Female 0 
mglkglday 

Group 1 
Day(s) Relative lo Start Date 

WBC 22 Mean 10.08 
(x10"3/µL) SD 1.70 

N 10 

°Aliff 

ANEU 22 Mean 1.48 
(x10•3/µL) SD 0.30 

N 10 

%0ilf 

ALYM 22 Mean 8.15 
(x10•3fµL) SD 1.58 

N 10 

%Diff 

AMON 22 Mean 0.25 
(x10•3/µL) SD 0.15 

N 10 

o/dJilf 

AEOS 22 Mean 0.11 
(x10"3/µL) SD 0.03 

N 10 

0/d)iff 

ABAS 22 Mean 0.04 
(x10•3fµL) SD 0.01 

N 10 

o/dJilf 

ALUC 22 Mean 0.05 
(x10"3/µL) SD 0.02 

N 10 
0/dJilf 

ARET 22 Mean 205,8 
(x10•3tµL) SD 33.9 

N 10 

o/dJilf 

General Footnote: [Statistical Test Anova and Ounnetl's test TransfoITTJation :Alllomatiej 
1 [#· Test Dunnell 2 Sided p < 0.05] 

250 
mg/kg/day 

Group 2 

11.87 

1.75 

10 

17.7 

1.56 

0.58 

10 

5.3 

9.74 

1.43 

10 

19.5 

0.29 

0.06 

10 

16.7 

0.13 

0.04 

10 

21.4 

0.07 #' 

0.03 

10 

93.2 

0.07 

0.02 

10 

29.1 

182.4 

32.9 

10 

-11.3 
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500 750 
mg/kg/day mg/kg/day 
Group 3 Group4 

11.59 10.19 

3.35 3.72 

10 10 

15.0 1.1 

1.68 1.54 

0.85 1.10 

10 10 

13.9 4.0 

9.29 8.21 

2.71 2.88 

10 10 

14.0 0.7 

0.33 0.22 

0.15 0.14 

10 10 

32.5 -11.1 

0.15 0.12 

0.05 0.06 

10 10 

35.8 9.0 

0.06 0.05 

0.03 0.04 

10 10 

64.1 46.7 

0.07 0.05 

0.03 0.04 

10 10 

26.2 2.9 

169.1 #' 184.2 

30.9 33.7 

10 10 

-17.8 -10.5 
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Page63 
PSL Study Number 43166 

TABLE 10: SUMMARY OF COAGULATION VALUES1 

' Individual data are reported in the Clinical Pathology Report presented in Appendix N. 
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U.S. Patent No. 10,039,306
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Sex: Male 0 
mg/kg/day 

Group 1 
Day(s) Relative to Start Date 

PT 29 Mean 10.7 
(sec) SD 0.3 

N 10 

APTT 29 Mean 20.2 
(sec) SD 2.4 

N 10 

General Footnote: (Statistical Test Anova and Dunnett's test T ransforrnation :Automatic] 
1 [@- Test Dunnell Non-Parametric 2 Sided p < 0.05] 

250 
mg/kg/day 

Group 2 

10.7 

0.4 

10 

23.8 

5.3 

10 

Page 64 
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500 750 
mg/kg/day mg/kg/day 

Group 3 Group4 

10.6 10.6 

0.2 0.2 

10 10 

24.9 @l 23.9 @l 

6.9 4.8 

10 10 
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Sex: Female 0 
mg/kg/day 

Group 1 

Day(s) Relative to Start Date 

PT 30 Mean 10.0 
(sec) SD 0.2 

N 10 

APTT 30 Mean 21.9 
(sec) SD 2.5 

N 10 

General Footnote: [Statistical Test An ova and Dunnett's test T ransfonnation :Automatic] 

250 I 

mg/kg/day 
Group 2 

9.8 

0.2 

10 

20.0 

3.1 

10 

Page 65 
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500 750 
mg/kg/day mg/kg/day 

Group 3 Group4 

10.0 9.8 

0.3 0.2 

10 10 

20.8 19.4 

5.0 1.9 

10 10 
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Page 66 
PSL Study Number 43166 

TABLE 11: SUMMARY OF CLINICAL CHEMISTRY VALUES1 

1 Individual data are reported in the Clinical Pathology Report presented in Appendix N. 
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Sex: Male 0 
mg/kg/day 

Group 1 

Day(s) Relative lo Start Date 

AST 22 Mean 73 
(U/L) SD 8 

N 5 

%0iff 

ALT 22 Mean 29 
(U/L) SD 4 

N 10 

%0iff 

SDH 22 Mean 8.2 
(U/L) SD 1.4 

N 5 
OJil)jjf 

ALKP 22 Mean 183 
(U/L) SD 24 

N 10 
0/J)iff 

BILI 22 Mean 0.17 
(mg/dL) SD 0.02 

N 10 

o/J)iff 

BUN 22 Mean 10 
(mg/dl) SD 1 

N 10 
OJil)jjf 

CREA 22 Mean 0.22 
(mg/dL) SD 0.01 

N 10 
0/J)iff 

CHOL 22 Mean 76 
(mg/dL) SD 16 

N 10 
0/J)jff 

General Footnote: [Statistical Test Anova and Dunnett's lest Transformation :Automatic] 

250 
mg/kg/day 

Group 2 

76 
g 

g 

4.0 

28 

4 

10 

-3.1 

8.1 

1.7 

9 

-0.8 

216 

29 

10 

18.6 

0.17 

0.02 

10 

1.2 

11 

1 

10 

4.8 

0.23 

0.02 

10 

3.6 

73 

27 

10 

-3.4 

Page 67 
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500 750 
mg/kg/day mg/kg/day 

Group 3 Group 4 

79 78 

7 8 

6 8 

7.5 6.9 

28 30 

3 4 

10 10 

-2.4 2.4 

8.4 8.0 

2.4 1.4 

6 8 

2.7 -1.9 

216 205 

44 42 

10 10 

18.5 12.3 

0.18 0.18 

0.02 0.02 

10 10 

4.1 5,9 

10 11 

1 2 

10 10 

-3.8 1.0 

0.23 0.21 

0.02 0.02 

10 10 

4.1 -5.9 

72 67 

14 12 

10 10 

-5.4 -11.7 
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Sex: Male 0 
mg/kg.lday 
Group 1 

Day(s) Relative to Start Date 

TRIG 22 Mean 66 
(mg/dL) SD 17 

N 10 
0/,Dilf 

GLUC 22 Mean 95 
(mg/dL) SD 12 

N 10 
0/,l)jff 

TP 22 Mean 6.0 
(g/dL) SD 0.2 

N 10 
•,«)jlf 

ALB 22 Mean 3.1 
(g/dL) SD 0.1 

N 10 

o/,Diff 

GLOB 22 Mean 2.9 
(gldL) SD 0.1 

N 10 

o/,Diff 

CALC 22 Mean 10.4 
(mg/dL) so 0.2 

N 10 
0/,Djff 

IPHS 22 Mean 8.6 
(mg/dL) so 0.4 

N 5 

o/,Dilf 

NA 22 Mean 140.5 
(mmoVL) SD 4.2 

N 10 

¾Dilf 

General Footnote: [Statistical Test Anova and Ounnett's test Transformation :Automatic] 
1 [#- Test Dunnell 2 Sided p < 0.05] 

250 
mg/kg/day 

Group 2 

67 

13 

10 

1.8 

100 

9 

10 

5.4 

6.1 

0.2 

10 

0.7 

3.2 

0.1 

10 

2.2 

2.8 

0.2 

10 

-1.0 

10.4 

0.2 

10 

-0.1 

8.7 

0.4 

9 

0.6 

142.1 

0.6 

10 

1.1 

Page 68 
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500 750 
mglkiday mg/kg/day 

Group 3 Group4 

67 68 

17 26 

10 10 

0.9 2.4 

102 98 

13 8 

10 10 

7.1 2.6 

6.2 6.0 

0.2 0.2 

10 10 

2.8 0.2 

3.3 #' 3.2 

0.1 0.1 

10 10 

4.1 1.9 

2.9 2.8 

0.1 0.2 

10 10 

1.4 -1.7 

10.4 10.5 

0.2 0.2 

10 10 

0.1 0.8 

8.8 8.6 

0.9 0.4 

6 8 

2.1 -0.3 

141.1 141.7 

0.7 0.8 

10 10 

0.4 0.9 
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Sex: Male 0 
mg/kg/day 
Group 1 

Day(s) Relative to Start Date 

K 22 Mean 5.03 
(mmolll) SD 0.25 

N 10 
0/.:Oiff 

CL 22 Mean 100.8 
(mmolll) SD 2.4 

N 10 
O/i)jlf 

General Footnote: [Statistical Test Anova and Dunnett's test Transfonnation :Automatic] 
1 [#- Test Dunnell 2 Sided p < 0.05] 

250 
mg/kg/day 

Group 2 

5.19 

0.26 

10 
3.1 

102.0 

1.0 

10 

1.2 

Page 69 
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500 750 
mg/kg/day mglk~day 
Group 3 Group4 

5.55 #' 5.10 

0.61 0.25 

10 10 

10.4 1.4 

101.6 101.7 

O.B t2 

10 10 

0.8 0.9 
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Sex: Female 0 
mg/kg/day 

Group 1 

Day(s) Relative to Start Date 

AST 22 Mean 69 
(U/L) SD 6 

N 9 

0/cDiff 

ALT 22 Mean 25 
(U/L) SD 4 

N 10 

0/cDiff 

SDH 22 Mean 8.7 
(U/L) SD 2.2 

N 9 

o/cDiff 

ALKP 22 Mean 137 
(U/L) SD 16 

N 10 

o/cDiff 

BILI 22 Mean 0.18 
(mgldL) SD 0.02 

N 10 
0/cDiff 

BUN 22 Mean 12 
(mg/dL) SD 2 

N 10 

%!Jiff 

CREA 22 Mean 0.28 
(mg/dL) SD 0.02 

N 10 

o/cDiff 

CHOL 22 Mean 85 
(mi:;ldL) SD 11 

N 10 

o/cDiff 

General Footnote: [Statistical Test Anova and Dunnett's test T ransfonnation :Automatic] 
1 [#- Test Dunnett 2 Sided p < 0.05] 

250 
mg/kg/day 
Group 2 

69 

10 

9 

-0.3 

26 

5 

10 

2.8 

8.1 

1.2 
g 

-7.4 

107 II'' 

19 

10 

-22.4 

0.19 

0.02 

10 

8.4 

11 

1 

10 

-11.5 

0.26 

0.02 

10 

-6.9 

95 

19 

10 

12.2 

Page 70 
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500 750 
mg/kg/day mg/ki:;lday 
Group 3 Group4 

64 65 

B 6 

10 10 

-7.4 -6.5 

25 27 

6 5 

10 10 

-0.4 5.2 

8.0 9.9 

0.9 2.5 

10 10 

-9.0 12.9 

121 108 #' 

29 25 

10 10 

-12.1 -21.3 

0.20 0.19 

0.02 0.03 

10 10 

10.6 7.8 

12 12 

2 1 

10 10 

-0.8 0.0 

0.27 0.28 

0.03 0.03 

10 10 

-2.9 1.1 

98 94 

19 22 

10 10 

15.6 11.2 
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Sex: Female 0 
mg/kg/day 

Group 1 

Day(s) Relative to Start Date 

TRIG 22 Mean 37 
(mg/dL) SD 6 

N 10 

'¼Dilf 

GLUC 22 Mean 118 
(mg/dL) SD 15 

N 10 
0/dJilf 

TP 22 Mean 6.4 
(g/dL) SD 0.3 

N 10 
0/d)iff 

ALB 22 Mean 3.5 
(g/dL) SD 0.2 

N 10 

o/dJiff 

GLOB 22 Mean 2.9 
(g/dL) SD 0.1 

N 10 

o/dJiff 

CALC 22 Mean 10.5 
(mg/dL) SD 0.3 

N 10 
OAl)jlf 

IPHS 22 Mean 7.1 
(mg/dL) SD 0.5 

N 9 

o/dJilf 

NA 22 Mean 140.3 
(mmoVL) SD 1.1 

N 10 
0/d)jlf 

General Footnote: [Statistical Test Anova and Dunnett's test Transformation :Automatic] 
1 [#- Test Dunnell 2 Sided p < 0.05] 

250 
mg/kg/day 
Group 2 

38 

9 

10 

3.5 

103 #' 

10 

10 

-13.3 

6.7 

0.4 

10 

5.1 

3.7 

0.2 

10 

4.0 

3.1 

0.2 

10 

6.6 

10.9 #' 

0.3 

10 

3.8 

7.8 

0.6 

9 

9.7 

140.6 

0.6 

10 

0.2 
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500 750 
mglk9'day mg/k9'day 

Group 3 Group 4 

46 35 

15 8 

10 10 

24.9 --4.3 

104 #' 110 

10 14 

10 10 

-12.0 -6.7 

6.8 6.7 

0.3 0.4 

10 10 

5.6 3.7 

3.7 3.6 

0.2 0.3 

10 10 

4.6 3.4 

3.1 #' 3.0 

0.2 0.1 

10 10 

6.9 4.1 

11.0 #' 10.7 

0.3 0.4 

10 10 

5.1 1.8 
7.6 7.1 

0.4 0.8 

10 10 

6.5 -0.6 

140.3 140.2 

0.7 1.1 

10 10 

0.0 0.0 
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Sex: Female 0 
mg/kg/day 

Group 1 
Day(s) Relative lo Start Dale 

K 22 Mean 4.56 
(mmolll.) SD 0.33 

N 10 

%Oiff 

CL 22 Mean 102.6 
(mmolll.) SD 1.2 

N 10 

%Oiff 

General Footnote: [Statis~cal Test Anova and Dunnett's test Transformation :Automatic] 
1 [#- Test Dunnell 2 Sided p < 0.05] 

250 
mg/kg/day 
Group 2 

4.63 

0.38 

10 

1.5 

101.3 

1.4 

10 

-1.3 

#' 

Page 72 
PSL Study Number 43166 

500 750 
mg/kg/day mglk!V'day 
Group 3 Group4 

4.72 4.74 

0.21 0.38 

10 10 

3.5 4.0 

101.1 #' 102.1 

1.0 1.1 

10 10 

-1.5 -0.5 
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U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 145 of 526

TABLE 12: SUMMARY OF URINALYSIS VALUES1 

1 Individual data are reported in the Clinical Pathology Report presented in Appendix N, 

Page 73 
PSL Study Number 43166 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 146 of 526

Sex: Male 0 
mg/kg/day 
Group 1 

Day(s) Relative to Start Date 

UVOL 22 Mean 11.7 
(ml) SD 8.2 

N 10 

o/J)iff 

pH 22 Mean 6.5 

SD 0.3 

N 10 

o/<Diff 

SG 22 Mean 1.027 

SD 0.019 

N 10 

o/J)iff 

URO 22 Mean 0.3 
(EU/dL) SD 0.3 

N 10 

o/J)iff 

UMTP 22 Mean 104 
(mg/dl) SD 49 

N 10 

o/J)jff 

General Footnote: [Statistical Test Anova and Dunnett's test Transfonnation :Automatic] 

250 
mg/kg/day 

Group 2 

11.5 

9.8 

10 

-1,8 

6,5 

0.4 

9 

a.a 
1.027 

0.015 
g 

0.0 

0.2 

0.0 

9 

-28.6 

241 

365 

10 

132.5 

Page 74 
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500 750 
mglkivday mg/kg/day 

Group 3 Group 4 

12.3 14.3 

7.3 7.7 

10 10 

4.8 22.0 

6.6 6.6 

0.4 0.4 

10 10 

0.8 1.5 

1.026 1.024 

0.015 0.019 

10 10 

-0.1 -0.3 

0.3 0.2 

0.3 0.0 

10 10 

0.0 -28.6 

124 111 

80 97 

10 10 

19.5 7.4 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 147 of 526

Sex: Female 0 
mg/kg/day 
Group 1 

Day(s) Relative to Start Date 

UVOL 22 Mean 7.8 
(ml) SD 6.4 

N 10 

0/.0iff 

pH 22 Mean 6.4 

SD 0.4 

N 10 

0/J)jff 

SG 22 Mean 1.037 

SD 0.027 

N 10 

'¾Oiff 

URO 22 Mean 0.2 
(EU/dl) SD 0.0 

N 10 
0/J)jff 

UMTP 22 Mean 43 
(mg/dL) SD 34 

N 10 
0/,l)iff 

General Footnote: [Statistical Test Anova and Ounnett's test Transformation :Automatic] 

250 
mg/kg/day 

Group 2 

6.8 

5.1 

10 

-12.3 

6.2 

0.4 

10 

-3.9 

1.035 

0.023 

10 

-0.2 

0.2 

0.0 

10 

0.0 

41 

25 

10 

-3.7 

Page 75 
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500 750 
mg/kg/day mg/kg/day 

Group 3 Group 4 

6.5 6.6 

3.0 4.1 

10 10 

-15.9 -14.9 

6.6 6.5 

0.6 0.6 

10 10 

3.1 0.8 

1.028 1.030 

0.011 0.013 

10 10 

-0.8 -0.6 

0.2 0.3 

0.0 0.3 

10 10 

0.0 40.0 

34 44 

12 30 

10 10 

-20.0 3.5 

147 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 148 of 526

Page 76 
PSL Study Number 43166 

TABLE 13: SUMMARY OF GROSS NECROPSY OBSERVATIONS1 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day of test substance corresponds to 750 mg/kg/day of the active ingredient. 

148 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 149 of 526

R<mO'r,,!RczofT /IU 11,olo 

0 5!l mi 
~"1 "II~ m{lt.gm-1 
Gm'4'1 ~? OlllJp3 

N.IYb!fofAn111ea 10 10 lO 

r-.'trrb<:r ofC"1!pld;ecilulituj~ 10 10 10 

tplRI 
St.tmltod 10 10 lO 

.tmru-e 
lufll1,aombinad 

Sttmtted rn 10 10 

11g1,t unat tot 1 

lllorus 
SwriHod 

11,.;dffled 

tpidilt,mideo,aom!;,lnocl 
~lted 10 10 10 

ngtf.tmdl I 

153; 
~ 
Grcq> 4 

10 1 
i 

10 I 

10 

10 

10 
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. ..,,.~ 
0 5ll !.;~ 1~ 

nwlllllor mp~ m~'doy rn;tp'd.., 
Gml4l1 a:....,~ B-"4' 3 Grol414 

10 10 1{l 10 

10 !O 10 10 

10 10 10 lO 

1 

10 10 10 10 

4 1 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 150 of 526

Page 78 
PSL Study Number 43166 

TABLE 14: SUMMARY OF MEAN TERMINAL BODY AND ORGAN WEIGHTS1 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: I 024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 151 of 526

Sex: Male 

Day(s) Relmive to Sttrl Dile 

Terminal Me,n 
BW SD 
(g) 

N 
Adrena Mem 

Gll11ds'M SD 
[g) 

N 
Brain Mea, 

wt SD 
(g) 

N 
Epididymides Me,n 

Wt SD 
(g) 

N 
Hetrl Me,n 
'M SD 
(g) 

N 

Kidneys Me,n 
Wt so 
(g) 

N 

Liver - Me,n 
WI SD 
(g) 

N 
Spleen Mem 

WI so 
(g] 

N 
Tesles Me,n 

WI SD 
(g) 

N 
Thymus 111,e,n 

w,, 
SD 

(g) 
N 

1 [I -Automalic Transfomudiorr Identity (No Tran&fomution)[ 
2 [R -Automatic TransfOOMlion: R,n~I 

0 
mglkgld9J 

Gro<4> 1 

367.S 

25.3 

10 
0.0054 ,, 

0.0068 
10 

2.141 
,, 

Q095 

10 
1.032 ,, 
0.123 

10 

1.195 I' 

0.104 

lO 
2641 I' 

0.297 

10 
11.218 I' 

1.657 

10 
Q831 ,, 
Q125 

10 

3.148 R' 

0.531 

10 
0.5205 11 

0.1595 

10 

512 
mglkgld8f 
Gnll-!)2 

3725 

23.8 

!O 
0,0655 

0.0112 

10 

2.143 
0.110 

10 
1.088 

0.083 
10 

1.254 

0.121 
10 
2678 

0.219 

10 
11.182 

0.691 
10 

0.813 

0.107 

10 

3.381 
0.292 

10 
0.5661 

0.1 !62 

10 

1024 
mlfrglday 
Group 3 

384.0 

33.4 

10 

0.0593 

0.0116 

10 

2.186 

0.140 

10 
1.035 

0.131 

10 

1.272 

0.113 

10 

2.789 

0246 

10 
12.317 

1.804 
10 
0.769 

0.053 

10 

3.266 

0.251 

10 
0.5466 

01185 

10 
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1536 
mg/kg/day 
Gcoup4 

379.3 

21.4 

10 

0.0672 

0.0098 

10 

2.152 
0.105 

10 
1.008 

0.100 

10 
1,219 

0.088 

10 

2.800 

0.241 

10 
12.093 

1.4S2 
10 
0.809 

0.105 

10 
1272 

0.246 

to 

0.5276 

D.!097 

10 

151 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 152 of 526

Sox: Fomelo 0 
mglltgld"f 
GIOlf 1 

Day[s)Relttive to Stirt D!te 

Terminal M,.., 229.2 
BW SD 22.3 
[g) 

N 10 
Men~ - Mea, 0.0717 I' 

Gla,dsWI SD 0.0067 
(g) 

N 10 
Brain - Me.., 2.007 I' 
'M SD 0.093 
(g) 

N 10 
Hea-t Mem 0.840 I' 

WI so 0092 
(g) 

N 10 
Kidneys Mea, 1.752 " WI SD 0.164 

(g) 
N 10 

Liver Mun 7. !56 I' 
WI so 0.720 
(g] 

N 10 
Overiosl'oilh Mean 013D9 I' 
Oviducts WI so 0.0173 (g) 

N 10 
Spleen Mem 0.498 I' 

WI SD o.osa 
(g] 

N 10 
Thymus - Mem 0.4343 l' 

WI SD 0.0998 
(g) 

N 10 
Ulel\lS Me ... 0.727 R' 

WI SD 0.247 
(g] 

N 10 

1 p -Autam~ic Transfurmaliort ldenlily (No Tr:mlom,aion)J 
2 [R -Automalic Transformalion: Rm~J 
3 [dd • Test Dunn 2 Sided p < 0.01] 
4[d- Test: Dunn 2 Sided pc 0.051 

512 1024 
mg/kg/d"f mgll<glday 
Groq, 2 Group3 

225.6 236.3 

22.7 14.5 
10 10 
0.0713 0.0664 

0.0089 0.0092 

10 !O 
1.976 2.046 

0.099 0.077 

10 !0 
0.830 0.850 

0.057 0.034 
10 10 
1,820 l.769 

0.177 0.140 
10 10 

7.636 7.338 

1.037 0.512 
10 10 
0.1272 0.1231 

0.0172 0.0143 
10 10 
0.518 0.507 

0.119 0.068 
10 !0 

0.4654 0.4762 

0.0741 0.0967 

10 10 
0.457 dd' 0.615 

0.061 0.276 
10 10 
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1536 
mg/kg'dl!y 
Group 4 

233.8 

11.9 
10 
0.0737 

0.0093 

10 
2.021 

0.049 
10 
0.848 

0065 
10 

1.815 
0.101 

10 

7.763 

0,5,18 

10 
0.1364 

0.0150 
10 

0.513 

0.060 

10 

0.5218 

0.1127 

10 
0.4!!0 d• 

0.057 
10 
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TABLE 15: SUMMARY OF MEAN ORGAN-TO-BODY WEIGHT RATIOS1 

Group 2: 512 mg/kg/day of test substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Sex: Malo D 
mg/kgldllf 

Day[s)Re!ttNe lo St.!VI Dete 

Adrenet Mean 
rTBW 
(Ratio) 

SD 

N 

Brain Mem 
rTBW SD 
(Ratio) 

N 

!:pididymides Meir, 
rTBW SD 
(Ratio} 

N 
Hearl MeSl 
rTBW so 
[Rabo} 

N 
Kidneys Mean 
rTBW SD 
(Ratio) 

N 

Liver 

""""" ,raw SD 
(Ratio) 

N 
Spleen MeSl 
rTBW SD 
(Ratio) 

N 
Teslet MoSl 
rraw SD 
(Ratio) 

N 
Thymus Mom 
fTBW SD 
(Ratio) 

N 

1 p -Aulomalic Tronsformetiort lde111ity {No TrElloformelionH 
2 [R • Automatic Transformation: Rank] 

Grotfl 1 

0.1781 I' 

0.0165 
lO 

5'B46 I' 

0.411 

lO 

28075 I' 

0.2682 

10 

3.251 I' 

0151 

10 

7.184 I' 

0.610 

10 

30549 R' 

4.348 
10 
2256 I' 

0.255 

10 

8.549 j, 

1.201 

10 
1.4134 I' 

0.4037 

10 

512 
mg/kg/dllf 
Grot4> 2 

0.1766 

I 
0.0328 

10 

5.766 

0.355 
10 

29351 

0.3125 

10 

3.362 

0,151 

10 

7.199 

0.541 
10 

30.052 

1405 
10 
2199 

0.391 

10 
9,108 

0,971 

10 

1.5209 

0.3105 

10 

1024 
mg/kg/day 
Group3 

0.1540 

0.0253 

10 

5.722 

0.497 
10 

27030 

0.3143 

10 
3.315 

0128 

10 

7.274 
0.421 

10 

31.962 

2654 

10 
2012 

0.1B4 

10 
8.564 

0,970 

10 

1.4171 

0.2319 

10 

j 
I 

I 

I 
I 
I 

I 

I 
I 

I 
I 
I 

I 
I 
' 

I 
I 
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1536 
mg/J.:glday 

Group 4 

o,mJ 
0,0264 

10 
5,682 

0,294 

10 

26712 

0.3544 

10 
3,214 

0.149 

10 

7.387 

0.560 

10 

3L893 

M59 
10 

2139 

0.312 

10 
8,657 

0.885 

10 
1.3939 

0.2919 

10 
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Sex: Fomalo 0 512 
mglkg/d"f mglkg/dlr/ 
Gro'l' 1 Gro'l' 2 

Day(s) Relaive 10 Stert Dae 

Adrenal . Mc!l'l 0.3139 I' 0.3168 
ffBW SD 0.0265 0.0336 
[Ralio) 

N 10 10 
Brain Mc!l'I 8801 I' 8.828 
ffBW SD O.s«i 0.852 
(Ratio) 

N 10 10 
Hem - Me!ll 3.665 I' 3.692 
ffBW SD 0.189 0. 171 
[Ratio) 

N 10 10 
Kidneyt Me!ll 7.657 !' 8.094 
fTBW SD 0.412 0.639 
(Ratio) 

N 10 10 
li\l'er Me,n 31.278 !' 33.819 
ffBW SD 2212 2.693 
(Ratio) 

N 10 10 
Ovaries with """"' 05727 I' 0.5635 
o,\ructs/TBW SD 0.0669 0.0474 

(Ratio) 
N 10 10 

Spleen 

""""' 
2171 I' 2.284 

fTBW SD 0,300 0.384 
(Ratio) 

N 10 10 

Thymus Me.!rl 1.8863 11 2.0742 
IJBW so 0.3463 0.3287 
[Ratio) 

N 10 10 

uterus Mell! 3.159 
, 

2.050 
rraw SD 0.949 0.452 
(Ratio) 

N 10 10 

1 p • Autcwmfa TransformatiOJI Identity (No Tr,nsforrmiion) 
2 [L.AA- Automatic Transfonnalion: Log. (All Group•l Teat AnalyiiiolVarianoe p < 0.01] 
3 [00- Test Ounnett 2 Sided p < 0.011 

1024 
mg/kg/day 
Group3 

0.2812 

0.0372 

10 

8.692 

-0.688 
10 

3.605 
0.178 

10 
7.505 

I 
0.657 

10 

I 

31.158 

I 2.883 
10 I 

0.5222 

0.0643 

10 
2149 

0.291 
10 

2.0!84 

0.4057 

10 

DDI 
2.579 

1.063 

10 
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1536 
mglkgld8'f 
Group 4 

0.3157 

0.0399 

10 

8.664 

0.492 
10 

3.625 
0.163 

10 
7]',;3 

0.602 
,o 
33.269 

2.772 

10 
0,5835 

0,0581 
10 

2.191 

0.200 
10 

2.2362 

0.4918 

10 

2.103 OD 
0.277 

10 
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Page 84 
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TABLE 16: SUMMARY OF MEAN ORGAN-TO-BRAIN WEIGHT RATlOS1 

Group 2: 512 mg/kg/day of test substance corresponds to 250 mgikg/day of the active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient 
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Sex: Male 

Day(s)Relelive to Shri Delo 

Adrelll!I Me,o 
IBrW SD 

(Ratio] 
N 

Epididymides Metrl 
IBrW SD 

(Ratio) 
N 

Hem Meoo 
IBfW SD 

(Ratio) 
N 

Kidm,ys Meal 
16,W 

SD 
(Ratio] 

N 
Liver Meal 
IBrW so 

(Ratio) 
N 

Spleen . Mean 
IBrW SD 

(Ra~o) 
N 

Tesles Mean 
/BrW SD 

(Ratio) 
N 

lhyml.l!I Me111 
/SrW SD 

(Ratio) 
N 

1 P • Aulomelio T ram;fommtion: !denli!y (No T ranslommlionB 
2 (R • At~omatic Transformalion: Ranlo! 

0 
mg/l<g/day 
Groll) I 

0.0306 I' 

0.003! 

10 
0.48!3 I' 

0.0465 

10 

0.558 R' 

0.038 

10 
1.232 I' 

0.114 

10 

5.238 I' 

0.727 
10 

0.38B I' 

0.057 

10 

1.469 I' 

0.235 

10 

0.2436 I' 

0.0739 

10 

512 1024 
mgll<!}ld!I'; mgll<!}lday 
~2 G,l)Up3 

0.03J7 0.0270 

0.0056 0.0043 

10 10 
0.5095 0.47aa 

0.0535 0.0521 

10 10 

0.585 0.583 
0.048 0.052 

10 10 
1.251 1.278 

0.100 0.114 
10 10 

5.228 5.633 

0.374 0.740 
10 10 
0.380 0.353 

0.055 0.039 

10 10 
1.581 1.498 

0.155 0.123 
10 10 

0.2630 0.2502 

0.0472 0.0514 

10 10 
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1536 
m!}lkg'day 
Group4 

0.0312 

0.0039 

10 

0.4700 

0.0573 

10 

0.566 
0.027 

10 
1.300 

O.o7ll 

10 
5.614 

0.579 
10 
0.376 

0.041 

10 
1.523 

0.125 
10 

0.2450 

0.0476 

10 
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Sex: Femele 

Oay(s)Re!ative to Stal Date 

Adrenal . Me.., 
/BrW SD 
{Relio) 

N 

Heat . Mem 
/BrW SD 
{Ratio) 

N 

Kidneys Mcm 
/BrW SD 

(Ratio] 
N 

Lim Metn 
fBrW SD 

(Ra!io) 
N 

O.,arien,11h Me,11 
OYiductslllrW SD 

{Ratio) 
N 

Spleen Me,11 
/BrW so 

(Ratio) 
N 

Th)mus Mem 
/BtW SD 

(Ratio) 
N 

uterus Me111 
fBiW so 
(Ratio] 

N 

1 F •Aulornait Trall6fo1111a~01t Identity (No TrillSformaionD 
2 (R -Automatic Transformation: Rmkl 
3 )dd- Test Dunn 2 Sided p < 0.01] 
4 Id- Ted: Dunn 2 Sided p < 0.051 

0 
mg/kgldgj 
Grol4)1 

0.0357 I' 

0.0024 
10 
Q41B I' 

0.031 

10 
0.872 I' 

0.056 
10 
l566 JI 

11325 

10 
0.0052 Jt 

0.0075 
10 
Q248 I' 

0.039 

10 
0.2158 I' 

0.0459 
10 
0.361 R' 

0.118 
10 

512 1024 
mgllcg/d!lf mg/kg/day 
G!Ql412 Group3 

0.0361 0.0325 

0.0043 0.0047 

10 10 
0.420 0.416 

0.028 0.026 

10 10 

0.920 0.866 

0.062 0.080 

10 10 
3.862 3.592 

0.476 0.310 

10 10 

0.0644 0.0603 
0.0086 0.0079 

10 10 

0.261 0.248 

0.054 0.035 
10 10 
0.2l>G 0.2332 

0.0434 0.0489 
10 10 
0.232 dtl' 0.301 

0.033 0.136 
10 10 
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1536 
mg/kgldll)' 

G!Qup 4 

0.0365 

0.0050 
10 
0.420 

0.036 
10 
0.893 
0.049 

10 
3.842 

0.267 
10 

0.0676 
0.0078 

10 

0.254 

0.031 

10 
0.2583 

0.0561 
10 
0.242 d' 

0.028 

10 
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APPENDIX A: PROTOCOL AND PROTOCOL AMENDMENTS 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 
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Product Safety Labs 

Page 88 
PSL Study Number 43166 

28•Day diellU'Y Study in l'1llS 
Prot0«il ii P103.01 lMP 
PSI. ID: t60710•SR 
Stud No: 43166 

SOY LEGHEMOGLOBIN PREPARATION: 
A 28~DAY DIETARY STUDY IN RATS 

PRODUCT IDENTIFICATION 
Soy Leghlml1>globin Pmpar.atio11 

PSL PROTOCOL NO. 
P703.0l IMP 

PERFORMING LABORATORY 
Product Sa.fety Labs 

2394 us Highway 130 

Dayton, New Je~y 08810 

PSL STUDY NUMBER 

43166 

STUDY DIRECTOR 
Mithila Shitut, BVSc & AH, MS 

SPONSOR 
Impossible Foods, Inc. 

525 Chesapeake Dr. 

Redwood City, CA 94063 
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Page 89 
PSL Study Number 43 t 66 

Product Safety Labs 

TABLE OFCON'TENTS 

28-Day dietllry S1udy In 1'111s 
Pro!at,:1l N P?OJ,O I IMP 
l'Sl. ID: 160720-SR 
S!Udy No: 43166 

Table of Contents .................. .., .......................... ·••·-·· .. ··••·••· .. ···---··•·• ................................... ·-····................ ... . ......... 2 
1. TI11e of Stud'.Y: SOY LEGHEMOGLOBJN PREPARATION: A 28-Day Dle!Sry Study'" Rat& .............. ..4 
2. Objective .............................................................................. , ................................................................. 4 
3. study Oireclof ............................................. ., ....................................................................................... ,. .. 4 
4. Name and Address of the Testing Facility ........................................................ _ ........................ ., ......... .'! 
S. Sponsor ..................................................... - .......................................................................................... 4 
6. Sponsor Repll;!S81ltaUve ......................................................................................................................... 4 
7. Dates .................... , ......................... ,. ............................................ ., .......... , ....................................... .4 
a. TestSubstanca .................... ,. .................................. _. ............................................................................. 4 

8.A Source .......................................................... , ............................................................................ 4 
B.B tdentilicatloo ..................................................................................................... , ............................ 5 
B.C Analysis ............. ., .................... , .......................... , .......... ,, ........................................................ ,. .... 5 
8,0 Hazards ................................................................................. , ........... ,. .......................................... 5 

9. General Test System Parsme-teP.1. ................................................................................... ., ..................... 5 
9.A Animal Requl~mems .................................................................................................................. 5 

9.A.1 Number or Anlmals .............................................................. ., ........................................ 5 
9.A.2 Nlimoor or Groups ....................................... , ................................................................. 5 
9A3 Number of Anfmal$ per Group ......................................................................................... 5 
9A4 Sex .. , ............................................................................................................................... 5 
9A5 SpecleSIStraln .................................................................................................................. 5 
9.A.6 Ago,Weighl ........................................................................ , ............................................. 5 
9.A.7 Supplier. .... - ............................................ - .................. , .. , ................................................. 5 

9.B Test Sy11tem Juslilicalion .............................................................................................................. 5 
9.C Husbandry .................................................................................................................................... 6 

9.C.1 Housing ............................................................................................................................ 6 
ll.C.2 Accllma~oll ......................... , , ....................................... _ ....... -........... -·•······ ................ 6 
9.C.3 Fe«! .................................................................................................................... , ......... 6 
9.C.4 We!nr .............................................................................................................................. 6 
9.C.5 Conlamiflants ................................................................................................................... 8 
9.C.6 Viral Screen, .......................................................................................................... , ......... 6 

9.0 ldeniificaUon .................................................................................................................................. 7 
9.D.1 Cage ....................... , ........................................................................................................ 7 
9.0.2 Animal .............................................................................................................................. 7 

10. Experilnental Design ................................................. , ............................................................................ 7 
~O.A Roule of Mmlnlslratlon ................................... ,, ................................. ,, ..................................... 7 
10, B Justification of Route of Adminiatration ..................................................................... .-................... 7 
10,C Control ot Blas. .................................................................. ,, .......................................................... 7 
10.O Dose uivels .................................................................................................................................. 7 
10.E JustiflcaUon of Do$e Level Se!&ction ...................... " ... , .............................................................. 7 

11 Garisral Procedures ............................................................................................................................... 8 
11.A Selection of Animals .................................................................................................................. _ 8 
11.6 Diet Prep-aratlon anti Sampling ................. ~ ................................................................................. e 

11.a.1 Diet Preparation ............................................................................................................... & 
11.B.2 Diet Prementallon ....................... ., .......................... , .................................................... a 

2 

161 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 162 of 526

Page 90 
PSL Study Number 43166 

Product Safety Labs 28-Day dlC!a!y Stooy in rats 
Protocol # P703 .0 l IMP 
l'SL ID: !60720-S R 
Stud No:43166 

11.B.3 Sampling .................................. , .................................... .- ............................................. , .. a 
11.8.4 Stability of Te:n Sub$1Bnoe ............................................................ ., ... ······•······•··•·· ..... "B 
11.B.5 Stabirrty Jn Olela!y Matrix ., ............................................................................................... 8 
11.B.6 Homogeneity ................................................................... ••····"•·········· .................... ....... 8 
11.B.? Concentration Verlnca!lon ................................................................ ., ....................... , ..... 9 
11.B.B Ssmple Pre.sarvatlon ............................................. ., ..................................... ,. ................. 9 
11.8.9 Sample Analyale ................................................................................... ,. ......................... 9 

11.C Analytlcal Chemlet,y ............................................................................................................. ,, ...•.. !l 
11.C.1 Sample Storaga ............................................................................................................... 9 
11.C.2 Method Valldalian ..................................... , .. , ....................................................... , ........... 9 
11.C.3 Reference Substance .. , ........................... , ....................................................................... 9 
11.C4 Chemical Analyals ...................................................................... ., .......•.... , ................... 9 
11.C.5 Data Reporting ................................................................................................................. 9 
11.C.6 Analytieal Report and Records to be Maintained ............................................................ 9 

11.D Ophthalmologlc EvalU.!tlons ..................................................................... , .................. , .............. 10 
11.E Clinical Obsoivallons ................................................................................................ ,. ................ 10 
11.F Body \fl/eight and Body W~ht Galn .......................................................................................... 10 
11.G Food Consumption, Food Efficiency, and DlGtary Intake ofleghemogtobin ............................. 10 
11.H Cllnlc:al Pathology ............................................... ,. ............................ ., ....................................... 10 

11.J-l.1 Hematology .................................... , .................................................... :.-...................... 11 
11.H.2 Coagulation ................................................................................................................. ,,. 11 
11.H.3 CUn!cal Chemlr.lry .......................................................................................................... 11 
11.H.4 Urinalysis ............... ., ........................... , .......................................................................... 12 

11.1 TeTTTilnaJ Sacrtllce and Hlstopalhology ...................................................................................... n 
11,1.1 Scheduled Sacrifice ...................................................................................................... 12 
11.1.2 Unscheduled Sacrlllc9 ................................................................................................... 13 
11 .l.3 Histopalhology .............. , ........ , ....................................................................................... 13 

12. Statlstlcal Atlatyeis ................................................................................................................................ 13 
12.A Stallsfu.al Methods (Clinical Palhology) ................................................ , .................................. 14 

13. Fmal Repoit ......................................................................................................................................... f4 
14. S1udy Conduct .................................................................................................................................. 15 

14.A Laboratory ................................................................................................... , ............................... 15 
14.B GLPCompliance ......................................................................................................................... ,a 
14.C TastProoedure Guidalines ............................. ,, .......................................................................... 16 

15. Quality Assurance .............................................................................................................................. 16 
16. Recorns TD Sa Maintained ............................ , ................. ·····•··•····· .. ····· ............................................... 16 
17. Protocol Amendments and ~lallooB . . ........................................................................................... 17 

18. Disposition of Test Substance ....................................................................... "··········· .......................... 17 
19. Protocol Approval ...................... , .............................................................................................. , ........... ta 
20. Prtllocol Review ................................................................................................................................... 18 

3 

162 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 163 of 526

Page 91 
PSL Study Number 43166 

Product Safety Labs Ul·lliy dietary Swdy In 1111s 
Protocol ti P103.0l IMP 
PSL JI); Hi-0720.5R 
S1udy No: 43 l 66 

1. 11TlE OF STUDY: SOY LEGHEMOGLOBIN PREPARATION: A 28-DAV DlETARY 
STIJOY fN RATS 

2. OBJECTIVE 

The obje«ive of this study is to ev~luatc the potootfal subclu-onfo tol(icity of Soy Lcghumog!obin 
Prepanl.![on in male and female nrui ccnlinuously exp0$Cd to the tnst sub:ruince in !he diet for at 
least 28 da~ A no-obsc1V~11dverse-effect-lcvcl (NOAEL) is wught for each sex. 

3. STUDY DIRECTOR 

MithllaShiM 
Study Di=:tor 
'rel: 732•438-5100 x1SS8 
Email; Mi1hi!aShitut@ProouotSllfctyLabs.com 

4. NAME AND ADDRESS OF THE TESTING FACILITY 

Product Safe«y Labs (PSL) 
2394 US Highway 130 
D11yton, NJ 088 I 0 
Tu!: 732 438 5100 

5. SPONSOR 

Jmpossiblc Foods, Inc. 
S2S ChoS8pD;lke Dr. 
Redwood City, CA 94063 

8. SPONSOR REPRESENTATIVE 

Rachel Fraser 
Impossible Foods, Inc. 
525 Chesapeake Dr. 
Redwood City, CA 94063 
£mail: ra.clwlLfmser@impossiblofoods,oom 

7. DATES 

Proposed ln•Lifc Stan Oat~: 9128/l 6 

Pmposcd F..xp11rime11111I Termination Date: 10/28/16 

8. TEST SUBSTANCE 

8.A Source 

The test substance will be provided by the Spoiuor. 
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8.B ldl!DliOrntlon 

211-0ny dietary Study In ntt1 
Protocol# P103.0I IMP 
PSL ID: 160720-SR 
Swdy No: 43166 

The test 1ubsta11c:e wlll be identified osing lhe following infomia1io11 provided by the Sponsor and 
Product Safety Labs (PSL) identif~tion number. 

Teg. Substance! Soy Leghemoglobin Preparation 
PSL ro: 160720-5R 
Lot fl: PP-POM2--16-0S8-30l 
Physical Ocscrlp,tion: Red/brown powder 
Comp0$il!on: Soy Lcghcmog!obin 48.82¾ 
Storage <Andicions: Frozen 
Expiration D11te; Not Applicable 

Docun1i:intation of the mDthods of synthesis, rabriC111ion. or derivation of the test sub$trmcc is 
retained by tile Sp-0nso,. 

8.C Analysis 

The test surutnnca, as rcccivoo, is expected to bn stable for the durntion of the Sludy, Sttibility af 
Ibo test .mbstan~ In the dfoLBry matrix and that of the concenlrntion of the test substarn:c in 1he 
1~1 diets will be detmnincd as part of this study. 

8.D Hazards 

Appropriate routine safety preeautions will he exercised in the handling of the test subst.Ance 
unless otherwise indicated by the Sponsor, 

9. GENERAL TEST SYSTEM PARAMETERS 

9.A Animal Requirements 

9.A.1 Number of Animuls: 80 

9.A.2 Number of~ 4 (3 dietary level£ pa- sex+ 1 co111ml group per sex) 

9.A.3 NwnberofAnimalspcrGroop: 20(t0male, I0femnle) 

9A4 Seil: Male and female; females will be nullil)llrous and llOll•prcgnant. 

9.A.5 Specie.s/Sttnin· CRL Sprague-Dawley CD., IGS l'lll.S 

9.A.6 Age/Weight: Sl!vcn to eight W\ltlb at initiation; the wcighl variation will not exceed 
.1< 20% oftbc mean weight for each sex. 

9A 7 Supplier: Chl\rles RiVl:r Laboratories, Inc. Rats will be shipped in filtered cnnons by 
airfreight and/OJ' 1ruck. 

9.B Test SJ$tem Justlficatlon 

The Sprague-Daw!~ rat i!I the system of choice becaus~, h[storiC111!y, it has been a profemd lllld 
commonly used species fot dietary toxlcity le$IS. The current state of scientific lmowledgc doe.s 
not Jll'OVide acceptable alternatives to !he use of Jive animals to a=mpl ish the objective l)f this 
study. 
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9.C Uusb1mdry 

9.C. I Housing 

Zll-Day dietary S1udy in mis 
Protocol t P703.UI IMP 
PSI,, II); 160720-5R 
Study No: 43166 

The animals will be group hauBCd in suspended $1/iinless .steel cages. which confonn to 
!he size recommendations in the latest Guw for rhe Care and Ug of La/Jorotory 
Animals'. Litter p,iper placed beneath the cage wlll bti changed at lean three times/week. 
The animal room will have II l2•hour lighl/datk cyi:lc and wlll be kept clean and vermin 
fn:c. Environmental controls arc .set to maintain temperatun: and Je\ative humidity 
ranges of2I i zcc aad .30-70¼, respectively. Observed ranges will be documented in 
the raw data. 

9.C.2 Aoclimation 

The animals will be conditioned to the housing facilities for Ill least five d8)'3 prior to 
testing. Body weighta anrl clinie11l observatl= wm be recorded et least two titm:J prior 
to $!udy start. 

9.C.3 Feed 

2016 Certified Envigo Teklad Glolxll Rodent Diet~ wi11 be Stored in a dodicat~ 
retnpemture and humidity monitored feed storage site and will be available 
ad libitum during oeolbnll.tion. Test diets will be pn,pan:d as described in Section 11.B 
using 2016 =iflcd !lnvigo Tcklad Olobal Rodent Diet~ and will be 11vailable ad ilbirum 
during the S!udy, 

9.C.4 WIiler 

Filte:red tap waler wilt oo available ad lib/tum from iodividual bottles attached to• lhe 
i:ngcs llf Imm an aurom11tlc watering 8(:Cas5 s~em, Water 1!11.Blysis is condueled by 
Prec~ion Analyti,;~I Services, Inc., Toms Ri,•er, NJ alld South 8mnswick Municipal 
Water Supply, South Brunswick, NJ. 

9.C.S Conto.minBntl 

There are no known cont11mimm1s reasonably expected to be found in the food or \'t'8ter 
thm would interfete with the results ofthl$ study, Routine 111Ullysis consisiing of each lat 
of filed used ln this study will be re¢eh•ed from Bnvigo Toklad, Madison, WI. Water 
i!Mlysis ts conducted pei:iodkally and the Aicords are lcept on file at Product Safety La.tis. 
The dare(s) oftlio mo!lt !"Xent analyses will be l'q)Drtcd in the firud report. 

9.C.6 Viral SCl'Cffl 

Serum samples from naive rats housed in the same room as test onima.ls, mi pan: of PSL's 
sentinel health 111onitoring program, will be 8\'alu111ed fol' the abscrnx: of vii-uses near the 
end of the in-life portion of the study (PSL SOP f755). 

' Nlll.lonlll R~cli CtlWldL {".1011). Gl<id~ far n'4 Cor-,i dltd Uu DJ l.J:Jbnr/J/J>ry• 111'/~,nt., f&u ttd,J, Wa:ihingl<m, DC: "[be 

NIOtl11m1l /\cllclt:rnics Pt=. 
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9.D ldenllfiulloo 

9.D.l Cngc 

28-Day dii!t:tty Study In nill 

l'l'otacol N l'i03.0 I IMP 
PSL JD: 160720•5R 
S1ud No: 43166 

~h cngc will be identified by a eage card indicating at least tile study number. dose 
lcvel. srouri assignment. Individual animal idemifKlllion and sex of the animal~. 

9.0.2 Anlmal 

Each an'tmll.l will be given a !iequen1ial number In addition to being uniq11ely ide111it1w 
with a Mone!" self.piercing s1ainless steel ear tag.. 

10. EXPERIMENTAL DESIGN 

lO.A Route or AdndniJt:raUon 

The test subSL'ltlce will be ndmio istered In the dill!. 

IO.B Justlficalion of Route or Admininratlon 

The dietarv rollle of adminiS1mtion will be used because it is Ncotnm~nded in the rclcr~nttd 
guidelines -(Section 14.C.). and because hl.lltlnn e.~pD.5ure may OCCW" via this roUle. 

10.C Control or Siar; 

Animals will be randomly l!Ssigned to tffi groups according to PSL SOP II ? 1 ,t 

I O.D Oose uveb 

Ten mt1le and !c:n female lest animals will be randomly assigned to each of the following te..,1 
group,: 

Group 

J 

4 

No. Anim:ilsl 
Group 
M/F 

lO/lO 

I 0/10 

IQ/10 

Dictaiy Dose Levell Targei 
£sposurc of Aelill\! lngn:d.lcnl 

(mglkglday) 

0 

250 

500 

750 

Dictnry Dose Level/ Tlll'!!t!f 
E.xposun:: ofTes1 Subs1an~ • 

{mglkw'dll)'.) 

0 

·s12 

!024 

15J6 

'B~S<d oo H.1~!% ..:ti»: in~dli;,n (Al. So}" Lej]i<m011lohin) ol'&.y ~l:<.moJtlu~u, 1•,.,,p,.inuionlot ~ Pr•POl,,IJ-1!1• 
{11\11-301 

10,E Ju$tiflc:Ulou of Oou Level Sel~ctloo 

The Sponsor, in consultation with the Study Director. and based on a 14-day palmab-ilitylto~ici:y 
srudy ( 431671) sekctcd targe:1 dietary close levels of S 12, io;M and 1536 mg/1;8-'day !hat 
correspond to target dose levels of 250, 500 and 7.SO mg/kg/day of the active ingredh:nt. Soy 
leghemoglobin. To rnaintnin target dil'!lary do:se levels througnout w study, conc.:111rations in tht: 
test diets will b~ calculated bas-ed on ll:c most recent group body ,,.,-eigln and food consUITIJl!ion 
dam. Allcmniivcly, historicttl rnn!ro! valves, re!evunt 10 the age and weil?,hl of. the tats 111 

' Pro~u,ci Sail:t.v 1,.bo (Wl6) St>y l.o~,.,™¥1obin Vfqlllmli<m, rorir.c,d Su) l~h~rn"l;lobin rr,,p.i~1,orr .,_..,d llo•i"<' 
P,r:,1hroC}1tS: A M-doy di"1Ury 1t,,,icil}l~•!a1:Jbllity sll><ly in mt, ((n Orui!l. 
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corresponding incervals will be used. Diets for males and females at each dietary dO.!ic lave! wil I 
be made separately c:a1:b wi:ck. A NOABL is expected robe acbic~ for this Sludy. 

11. GENERAL PROCEDURES 

11 .A Se!enion or Arumalll 
Eighty (80) healthy rat, {forty male.'!; forty females) will bo used ll!l lJ:$1. Animals will be selected 
for !hi$ study en too basis of adequate body weight gain, absence of cl In ital signs of discaso or 
injwy, and a bod)' weight within :20% ofthc. mean within e. ~ux, Sclccled rats will be di:lll'ibutt'd 
by randomization a-ccording to stratification by body weight so that ihera will be no slal.istii:ally 
significant diffcn:ncc among group body weight means within a~. 

11.B Diet Preparntlol\ nnd Sampling 

i tB. I Diet Prq:,ur;,.tioa (PSL SOP.#605) 

The t~I .substance will be processed as needed tc decrease ,r.rtwkl size using n grind~r 
and then added to 2016 Envigo Teklad Global Rodent Diet and thoroughly mixed in a 
high-spe,cd mixer. Control diet will be mixed under the 5IUlW conditions w; the diets 
prep~ wilh the test substance. All diets. will be kepi frozen following preparation, 
unless presented to the test animals on the mme day as diet preparation. All diets will be 
prepared approximately weekly. 

11.B.2 Dint ~nmtlon 

The cont1'0I and lest dfol! will ha presented lo lheir n:spi:ctivc groups an Day O of the 
!liudy. The diets will bi, roplaaid conl'.WTenUy with food con.sumplion measuretru:nu on 
Days 3, 7, lO, 14, 17, 21 and 24. Additional did may be provided ll5 ncc:d~ through<Jut 
lhe study to insure ad libitum rcroing. An imab will be exposed lo the t~1 4iets for at 
least 28 day~. 

11.D.3 Sampling (PSL SOP #601) 

The neat lest s11bslance and selected PfCpan:d di!$ {at ca~h com~entral.ion), will be 
BSmpled in duplietttc. 

I LB.4 S111bilily oricst Subsumce 

At the initial, middle, and final diet pn:parati0111 a samrfo of tho le:st substnru:e (neat) will 
be rt1mined for stability. AnalytfC.111 results of the. initiul and final stability samples wlll be 
used 10 establish the stability of lhc 1es1 substance under normal laboratory «mdilions for 
the duntion oflhe study, 

11.B.5 SlllbiliLy in Di.:twy Matrix 

During lhD fir.st =ck of tM study, samples to verify the sl.!Lbility of the rest and control 
substance in the -dlelllry inatrlx w!!I be prepared. Samples will be prepared in sll1ndard 
feed Jlll-s with followers and retaining rings and will b<: stored nt ambient tempcratu«! in 
the animal room. Samples from e:icb dicmry concentration will be collet:lod al the first 
presentation Clfthe diet Md af\Cf"4, 7, and 10 dnys nnd froun until nruilyz.cd. 

1 l .8.6 HomDgfflctl.)' 

Samples lo cvs/WW! homogeneity of the lest and C0111l"OI substance dkrributio11 will be 
tollcckd from the inltlol diet preperntlon. Samples will be lakM from approximatoly 1he 
top, middh: and bottom of the diet mixer, Bas:al dkt control sampl~ will tie collceled 
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from the middle of the mixcr only. Chemical analy5ii. will verify the diels as 
homogeneous and of11CCW11le cooi:cotralion throughout lhe :ltlXly. 

! l .B.7 COOC(jn!mtion Verification 

Samples wiU be collected from rcpresenrative animal diets of the i.nilial (as ()ll.rt of the 
homogeneity !I.Sllemncnt1 middle and finnl diet prnparatlons during which lime samples 
will be tetained llJltl ston:d frozen. Samples wlll bc analyud to verify the ca11Centration 
of the test dicn 

11.B.8 Sample Presewalion 

Upon sampling. diet prcparatie<1s and neat tcst sulmancc will be stoold fro~11. Samples 
will be oomidcmd ~table from the polnl at which they are frown. 

J l .B.9 Sample Annly,i.is 

A iin11,te duplicalc of the fiw.cn diet :samples described above will be sent to lmpo~ible 
Foods for analysis of diet prepuation and nat test submnce samples. A signed, 
analytical repOJt wlll be provid«I to tho Study Director, This report will include th~ 
11111IhQdology, pertinent mcasuromems, study re1;ults, and tabul11ted resultl!. Upon 
complctiDII of the. repM, 1111 raw data wlU be tmisferred fO the Study Dis=tor IO be 
incorporated into the main iiltUdy topolt. Any mnaining :sample ma!C!rial will be ~eincd 
JU Product Safety uibs until [ssuttnoe Qf the final rePQr1. 

11.C Analytll:al Chemistry 

l I .C, 1 Sample Storage 

Upon reee-ipl, II.fl srunples will bi, st0red and mninlll.Jned frozen (appro:<imately -2D"C} 
prior to analysis. 

l l .C.2 Mtlhod V alidlltion 

Prior to §;lmple 11n111}>Bis, the S\li!llbility of the methods will be demonstrated. Method 
validation will include, but it not limited to detcnnination of lint\llrity, pre,.:;ision, and 
oocuracy. 

11.C.3 ReferenceSubstam;c 

Alfquots of the neat !cs! substance will serv$ as the refcrcnec standard. 

11.C.4 Olemi~I Analysis 

Arnilytical tesl melh<Xfology will be wliruued by lnip0$Sib!e Foods personnel. Samples 
wHI be 1111mlyzcd in replicate. .A d(!tailcd description of the aruilylicnl le$1 method(s) will 
be documented. Any remnlning $ample m.ntcrfat will b~ retained until the issuance of the 
final report, 

I I .C.5 Datn Reporting 

Data wil I be captured on Sla.ndard .raw dl!ln sheds and as insttument outpUI, as neccssaty, 
and summnrized in tabular fDfill. 

11.C.6 Analytical Report and R=lrds to be Maintl!incd 

A $igncd, analytical rnpon will be provide<! to the Study Diroctor. This report will 
includo Iha methodology, pcrtimml measurements, study tesl.llfs, and lllbulatod resultS, 
Upon completion of the J'llport, all raw dllta will be lmnsfcm:d to the Study D itcctQI'. Tiie 
analytical roport wil I be incorporated into the main study report. 
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Protocol # P?M .0 I I MP 
PSI- ltl: 161177.0.SR 
Suxly NO! 43 I~ 

Duru,s .the, a.ccU11111:tion period, tho eyes of illl tllls batng considen:d for .siudy wUI be examined by 
foi:al Illumination, indicwr oph1halmooetqJY and, whin1 indilllltc.!I, ~Ht-lamp microscopy. 
Mydriatfc eye drops wm bt: administcrtd p1Jor t11 ophlhwmoscopy and tlhl ~.)'~ will be =minev 
i11 s11bdued light. Subduoo lif!III · will be maintained In too ~n"imal room aacordJI\B to l'SL 
SOP #131. Tho1111 pmccdurm will be ~td on all llU.f"VtVing tc.'it nnlmnls prior to li161 
(erminallon. 

t t.E Cltnkat Oh!lervatl®s 

All nnlmals will he observed dl leiut twke daily for v(11.billcy. C,age,-11d:. observaiions of .all 
animals will bo p,1rfurmed dally d11n11.9 ttse !!iuey. All fi11ding5 wi!l ht re«irdod. 

On Day. O, prior lo the fi,Mt lrl!iltment with the: tel11 subst:m~ Md approximalcly "'~ok.ly 
llmcnf\er, a dat""~ obl!:eJvatiOl1 wlll bc.conducred (PSL SOP IJ.726) wl!i~JtamUil,g lhe animal, 
gonimilly on dll)'$ !hat tho anlm11l11 ltl'e weighed 1111d lbod coni,11mption !lllWUfClllcnts atll. Ulbu. 
Potenti11! sign, noted sho11ld lni:lude, but IIQI be limited lu: chwiges tn skin, fur, e}'e$, illld mocolll' 
membranes, .cxxiurteru:(: of sccretfont 11ml oxi::mtons: 1111d autanomic llll'lh111y (e.g., lacrlmlltion, 
pilocrectlon, pupll slzc, unmWII res,Jll'\ll!>I')' p1ttcm), WkewiM:. clump In gait, p0$tuJ>l and. 
rtsp(lf\llc In handling & well ai the PfCSOnee or c:lonlo w mole movm,e11t$. st~ypcs 
(e.g., OJICOSifve g1oomlng.. ropctidllll Pirc!ing), or biiam! bcht1vi:ir (e.g .. in'>lf•mttlll~tion. WAiking 
~di;wllttls) ~hould 11fao be ~. The dale PJld clvck time of all obmv11tion.; ,mdloc moruility 
cliecks will be re¢onu.d. 

Tho Stud)' Dir~lttt will be promptl)' notiflcd of lcvert:/rcmarkablo clrni\.'ill ob£crw1ioos and will 
be 111dYlatd when llfl ar,im11t [s fuum! in a mQlibund 1?Criditioo and !Jilly autoori1,c 01nlrn1111si11 und 
11ccrop5y 11!1 n~ry tQ avoid the loss of qua I ity dAla, AU rocli !lllthorl1.J1tio11s wm btl record«! 
in tho raw d11.111, 

l t .F 8ocJy Wcfgt1t lliid Body Welglll Glllu 

fmJivid1111l budy wcight!o will ha rec»nifll fll 1-,. two tlmc$ durhlR a,;.c.1itru11ion, 'l'tst :animRti will 
bl:I weighed on Pl!)' 0 (prlot 10 study staJt) and ffppro,dmately weekcy lhm:afler (imernls of7 
day~ :!: I), Detet!imts need nQt be-· wo18ffild. Body weight g11in will be cnlculollld fnr !il!leatcd 
lnh:nlals mu! ior tho srudy ovenlll. 

1 l,G' Food Consumption1 Food Effideucy, iuu1 Dict11ry lntal!c of Soy Ltlghcmoglooin 
P~patnlion 

ln1Uvldt11u food com.umpdon will~ me.uu.red and recorded on t}:iy$ :1, 1: !Q, 14, 17, 21. 1'1 und 
at the ttll-0 of the study. Food cfficicmey and ditllll'.Y intllk~ of !he klo:I SllbJtaricc (m@lkg/ooy) will 
also be calculated and roporti!d. 

I Ul Cllnkal P•thoJt;tgy 

Clinlcal patlmloBY will be porformcd on all rnrv1ving 11.nlrnals for bJooo d1emistry llltd 
hcmstnlogy or lhe tetmtmil sei:rilicc animalt o,~ 1awanl the !!!Id of 1h11: rlwini 11h11,~ <if rhe 
study. 111e 1mimals will bo f41$le.1 OVDmighl prior m hlt>od col!l)(,\jJ011, Blood ~amp!~ fm 
hermrtology (ex~111 CO!lglllatlon Sllmples) and clinicaJ clwmis\f)' will be aollcx:led viR 'A1bllngual 
hlceding nnd.:r iso'llurana aru:sth~i~ during 8pp~lmatcly Weelo: <1 -Of 1h11 lc:!11. pctii:tli. 
ApprolWIUll.cly 500 f!L ofbtood will be ~ollecled inn pre.~librall!4 tube conll!.mmg K.2fil1TA for 
hcmatolQgy ass~amnent.!I, Tlie whole blood S1m1plc~ wUI bo l'lored 11nd~ ~frfgt11rtion and 
st1ipped 01'1 lll)ld piK:ks. A911ro)l'.im111ely .! 000 µl, of blood will be i.:ulli,;m:d into a nib! conralnill,ll 
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no prest1tvi11lve for clinical c!H!:mistry wessmcnts. These sample!! will bB =trlfugcd in a 
rerriger111.cd centrifuge and tho st:rulII wiU be transfem:d to a labeled tube, Scrum samples will be 
Btored in a -BO"C frc:a.cr and shipped froz.cn oa dry ice. All samples wl!I be shipped to DuPont 
Haskell Global Cennirs for Health S11d f,11vironmenl41 Scicnccs. 

The day before colloction of samplc:s for the clinical pathology 1:1v11h.1a1ion, ~ an!mab will be: 
plaocd in melabolism cages. Animals wm be fasted after 3 pm (at least 1.5 hours prior to) and 
urine will be: ((JJlccted f= ('aCh animal Urine srunples will be stored under refrigeration nnd 
shipped on cold packs or wet Ice to DuPont Il11Skell Global CanterS for Henlth and Environ mental 
Scie~s. 

Blood samplci used to dc:tormine the PfOlhrombin time: and activated panial thromboplmin tim1:1 
(roogulatlon) will be col!tietcd via th~ infcr-lor vcn.a e11va under isoflurane ll~~ia ft! lermioal 
Silcrificc. Approximately 1.8 rnL of blood will be collecti:d in a pre-ca!ib11t!cd tube oontait1ing 
3.2'¼ sodium citmte. 'These smnptcs will ti<! centrifuged in a refrig~mted centrifuge aud the 
pla!ltnll will be transfen-ed t-0 labeled tubes. Plasma samples will be ston:d io a -SO"C freezer and 
shipped frozen In dry kc to DuPont Haskell Global Cent~ for Health nnd Environmental 
Sciemes, lu addition, 11 socond blood $Wllplc will be retained during the cxsanguimUiDfl 
proclldlll'C for future possible evaluation iftre3tmant related effects are identified. Details -0fthi~ 
evaluation will be added by amendment, 

All blood Sllmplos will be evaluated for qu~lity by visual c:umination. 

11.H. l HemQIOlogy: Will include: 

erythro,;j'le count (RSC) 

h1:111•roc:it (HCT) 
mmi colJl1ll5cuW Ml!li:,glabln (MCH) 

homoglobin conc;entnll\on (HGB} 
mea~ ~ular voh.1me (MCV) 

rod Cl:III diwibutlon w!dm {R.DW) 
amoluro rct!culo~yte (Ount (AR.ET) pliuclct cou~t {PL TI 
101111 while hlaod eel I (WBC} and differential leukooyto coum 
Mean co~lnr hemoglobin cooocnlratian (MCFIC) will be c11le,.alotcd. 

ln addition, separate. blood smears, stained with New MethylC11e Blue or Wright-Gien1sa 
,min, will be prepared from 11&:h animal undergoing lu:matologlcal cvaluati<m and will be 
examined, lfraquired, to substnntin1e or clarify the results ofhcmaLol(lgy finding:;. · 

I l.H.2 Coagulation: Will iooludo: 

prolhrombin time (Pl') 
.uctivatcd p;artlftl lhrombop!as.tln cimc (APTT) 

I LH.3 Clinical chemisuy: Will include: 

scrum .uspartate amim> trensfimse (AST) 

:sorblto! ddl)'ilrogene~ (SDH) 
10111.I bllirubin (BILI) 
blood «catiuine (CREA) 

ttiglycarld~ (TRIO) 

IJJtal ~rum protein (TP) 
globulin (GLOB) 
lOOrgllllk: phospbDIU!l (JPHS) 
pomssium (K} 

II 

i:erum alanloe arnlnoomJ.sfaMc (AL 1') 

alkaline pMSJ>h~~ (A LKP) 

l1ml nilto~□ (BUN) 
!o111l ~hol-csterol (CHOI,) 
fluting glucme (OL,UC) 

Dlbllll1in (AL8) 
cal0lum {CALC) 
$1;1<.ll~m(NA) 

~hloride (CL) 
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11.H.4 Urimllysi$: Will includo: 

qulllity (QUAL) pH 
color (COL) glucose (UOLC) 
clDlty (Cl.AR} ~peclOc gr#vity (SG) 

volume tUVOL) protein (VMiP) 
micro5Coplc utina llildlmenl cumirultion 

28-0.'Jy dimty Sludy iII ntlS 
ProtDC()l /1 P703.OI IMP 
PSL ID: 1607:W-5R 
St~d): No:43!66 

~onc(KET) 
blllrubln (U6ll,) 
blood {BLD) 

urobil~ (URO) 

Any remaining serum wnplcs will be m1ifot11ined fro= at approxirnalcly -1WC ruid discaNkd 
upon 11j1proval of the Sponsor et finalization. 

l lJ Tenninnl Sac.rlficC! and Hlstopatbology 

l U. I Scltcdubl Sacrifice 

At larmina! sacrifice. all survivors will be euthaniz.cd by cxsanguination from the 
abdominal uorla under is(Jflumne wiesthe.sifl. All 11.nimali in the study (including 
dc,;::cdC11ts) wlll be subjeoled lo a gros., necropsy, which will include c:umination of the 
Dlttcmal surface of the body, all orlfie<!S. mu.sculoskdclal system, and the crSJlial, 
!horaelc, t1bdomiruil. aru:I pelvic c11vllll;l!l, with their associated orgnns llJld tissues, Ari 
gross lesiOM will be recorded. The following ti3SlleS (of ~u animal~ sacrificed by design) 
will be weighed wet as soon as possible after di~lion to avoid drying: 

adrenals (~mblnl!d) 
brain 
cpldidymides (cornbfaed) 
heari 

kldilCys (combiruld) 
lim-
onrle$ wl!h ovfdU<:U, (combined} 
tl!.!ltes (C(!tnblntd) 

zplccn 
thymll!I 
\l\8rU$ 

1'he following Ol'&J'nS ttnd tissues from all animals will be preserved in IO¾ neutral 
buffe:ed fo«nal in for possible ful.ure histopalhological oxaminalion: 

~cessofY genii&! wga11~ ilcuru wllh Pc)'l!l''S p:ttc:fi::i rectum 
(pros1atc and !il!ndnal Yf;!Sicl<ii} JeJmium salivary gland$ {subHogua! 
adrenals kidneys :11.1b1m111dibular, atld 
11llgt'l);5Slc$ions larynx p,milid) 

aorta li,;er skeletal mll!lcle 
bnno {fomlll') lunJ!,ll skin 
bone nuim,w (&om femur & l)'l11l"h llOd1: m.irwibu!nr s1,lnal cOftl • J Jevefa: 

sternum) lymph ll<X!e mc~mmc <:i!tViCi11, mid- thoracic, 
lmtin - 3 sce1ions irn:luditlg mammmry gllllld ;md lumbar 

i:mtlullllfpont, cerebellar, nasalturbln11te:1 spt«n 
and =br.d coriw; nose s1mnum 

eocum O\'lltm S[()Ullleh 

CerYix ovid~ lllymus 
,oton p011Cl'C8S thyroid 
doodcnum fHltlllhyroid tmcll>=a 
C90pbaglls perlpher4! 11w.-e (sciatic) llriruuy bladder 
Hordo!r]QTI g.\nnd JN]RryTI>I uterus 
l,mut vituitnry gland YQi',IM 
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The following organs nnd ti,;soes frotn -4ll .anitnl'lls will be pl~\lad in mmhllcd 
D1wldson'i; fa1:IIQ\'c 1111d then s!o.-ed in ethanol fut poMible futllrC bistopalholQglc11I 
=mina1b:i11: 

~~ ,1ritl~•-
"Jlidld)'ll1~ 1r~<1S 

AdditlonRI tis.rue..,; will bll prestITT'cd if indicatod by signs of wxidty. M mg,c:t orgllll 
lf1vul \lllnn:nt 

I Ll.2 Utsdi;iduloo Sa.crifroe 

Any nit 1h111 dios or is :Sl)Crifi«d ~ of a mon1iund oondi1km wiU 1:-o cx.i1mincd fol' 
!he cauie of oe111h ur moriburnl conditian t111 the d11y rhi; obStm111_fi!'n is madll. llJ.ita will 
be evalunt~d for gro!III lesions, Org11115 lllld liu=s will be. cxcisad, weigh.ct.! (oxupi for 
iDlimal!! found dead), ,md pn:semid as do~n"blld for those 1mlm.ils secrif'i~ by desi(!.1'1. 

l J.f.1 Hillf.Upalhology 

mmologlc:al s:urui1111l\on wfll be perfonned on !he preserved organs and tissues I)( the 
animals fton1 both lhe C(mtml and high d()Sl) groups {Oroll1X5 I .ll.lld 4, ~Nlively) ua 
wall ;u 'from !Ill)' animal mat dies durb1g the ODUill~ of the study, ln Qd4itiou, grou 
lesions of pl"Ml1tbll loxiooll'.>gital significance noted 1n nny tei;t gro~ 41 1h11 lime of 
lcnninil .sacrif"Jee will also be ex1m1i11ed, These enmh111tfon, may be exlalded lu other 
tissues l!IOd argan~ nom tho. low ll!ld intemu:diatc groups Ill the .~quest of f'lllhalogist It, 
c.onsult,nioo with the Study Dircctof •11d Sponsor to further iovatip1c chi,ng~ ob.sc~ 
in lhc high dose group. 'J'lw fixed tissues wlU be trimm~. prol!Cs50d, embedded in 
paraffin, scction11d with a mi1:rotomr:, plai:cd on JtUISlJ 111icr=ope slidC?, stainlld wld1 
hcmiuoX)llin lllld coain (HB) and Dl«utlincd by light tnfOIOS\..'01))'. Additlonal apecbil stfl!ns 
~ao bo added based on HB ~v11.luatlo11 1n the discretion of lhe ,rudy pblilok.>g~ lo 
consultatiOfJ with thij :nutly il[fl)Ctar rutd sponsor. Slide preparation and histological 
11s~mlln!, by II bollfd-cr:rliflcd vell!rlnal)' Pf.ltltologlst. wiU be pcrf"onncd ~t IJlsto­
Scientme Research 1.11bonuories (IISRL), 

12. STATISTICALANALYSIS 

Produc1 Safety Ltibs wlll p11rfonn !ilatist.ical a11J1lysis of till dmta collected durin11 tho in-Ufo phase 
or the stu.dy as wen 11s oJl:l,lln WElight dl\lll, !f nppUt:ttbl~. The use or 11\e \word '•ficunt" ,;,, 
••.signifionntJ:(' indicates u $.IIUi&tieally sianilkiinl diti~ lie! l'<'em lhe control illld !ht: 
1'lrperUllll11ntl gr,.mp$. Significance will be judgfd n1 n prob11billly valuo uf p < OD5, Ma~ and 
femnle rats wUI be cvaluatod ,cwmueb, 

12.A Sllltis«ii:nl Methods (Ju. Llfe llnd Organ Wciaht llata): 

M1111n and BD!nd&rd deviations will be oat~ula~ fot llll (tuimtitalivc diua. ff wa110111e,;J by 
~1Jffi..:it1111 !!)'()up si.i.cs, data within g1wps will b~ c~11huitt:d !or hom~oneity of "11rlnnuc1 1md 
normality. Whore homogQDcOU! Vlll'W1CC and normal di.uil>utioo ls observed. treatmf:in~ and 
co111NI gwups wlll ~ eompat11d u$in11 a one•way analy~is or vtuism:c (ANOV A.}. Wher1 onc­
WJ)' !irntl)'si!I cf varifm~ i:; signlficiinl, 11. conrpariscm of 1.n:111ed groups w COIIINI fo1 multiple 
oom(liri~o11., will bl> Jlllrfunm:d {e.g. Dunntll's IC$tr3. Where vutam;e 1~ considered 5iR11ifica111.ly 

' Ilm111:tJ. MS.. (J !117). l'rclfll"1i~ ,if 11lffii:fency ~ !lllllllb:::ll !J;ttl:r, /'n>t:u,§,'lf¥ r,J lflo Jl...,,JG/ S1almia,l Sc,:;e,v .Soria f<, l~I\ 
268-282. 

1 Dll!lmtt, C,W, (11ltl4~ Newl.bleJ jJr ll'!Ultlplc eoo~we, aQ(ll!1!11L Biomirr/c1, 21iiJ), 4~4'>1. 
l Ommci:t,C.W. (1980}, P11UWilltflllJo!IJ1:ilcw11,,,.:1SOnain 11 .. uncquw >llri= i:asc.J,AJ11.,-.sr,uu1,~. 75. 7%-111:Q 
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difTemn!, groups wrtt be compared u..,ing a non-paranleltic rnWtod (e.g. Kru.~kal-W1111is non­
parametric analysis of variance) 1• When aon-pammctrie analysis of \Jal'!ancc is ,ignificant, a 
eoniparlsoa of treated groups to control will Ix: pm-formed (e.g. Dunn's teat)'· 

If warranted by sufficient group sizes, the incidence of clinical obscr.,0tlons rnay be evalunwd 
through s.=q=tial application or a trend test3• Olh« proceduNS will be used if appropriate, ll!ld 
will be described 111 !he finRl report. 

Statistical analysis will b0 conduci~d using one or more or the following softw11re application~: 
Provantis'9 venion 9, Tables and Statistics, lnstcm LSS, Si&ffordshfre UK; rNSTAT ot Prtim 
Biostatistics, Ol'llph Pad Softwlll"C!, San Diego, CA; Statview, version 5, SAS lll.llll!UIC Inc.; and 
SigmaStat, vemon 2. Other s1alistical methods will b4l used if appropriate, at the time or anmlysis, 
and ~bed in the final report. 

12.B Statlstlcal Methods (Clinical Pilthology) 

Significance will bi, Judged at 11, probabi!ily Yalue of p < 0.05. Mal11~ and fenu1les will be 
analyzed separately (Provantis™ version 8, Tnblc.s aod Ststistics., tnstum LSS, Suiffordshire UK}. 

Md.'lod 1>fSlatis.!,;a! Arutl..;. 
If p,rcllmli,,ey tc;l iJ Jfpn,limlnary te:11 is 

p~ l'lclimimrrv Tc:il not ,il211lr,cuit $io:nlflam 
Tmmf,mns of~ dau 10 
Ju:h<CY• nonll'l.llty and 

LM:ne'J◄ le31 fDf 
nriant• l101n<1~ will~ 

o-w.iy arurlym of 
use,:!. The ordur of tr,,nlfbf1115 

Clinical l't.1hllk>8Y' homoJ1.C11d1y~~ 
Ystbtr.,011 followed with 1~f:llll)tcd will b• l<l11, •quime 

Sb"Jllro-Wilk' ICSC fo1 roo~ -..id nll\k-on=. lrll,o 
normalhy 01.111ndl':I lc!I log11n~ sq=,001 

tramfbrms !=I, 1~.c ronk, 
urt1tt"illbcu~. 

• Whr:n 811 indlviduo.l ob:li:n-won 15 rei:o«lcd 6!l bcln, 1- lh•n • mt.tin 'llll11e, ealtulallom..,. pcm,nned 
on Jmll'lbe '"1lrdcd vlloc. For cnrnplc, ltbiliru.bin is :q,urted c 4).1, O.M Is imd far •"Y calrulntloo~ 
performed with !Ml bll!rubln dE!ll. Wbun 1111 indiYidwll vl:wlervotloo Is rwonkd "' bocina ,~er !h1n a 
wwn w.luc, caJ~ulatlom are Jt•rfcnnod on llwl rt:conlcd 1/lllue. for mmmplc., if sp"J~ [V<IVl(y 1•as 
~11:d Q >1, 100, 1.100 Is 1<Stld l'<lr "")' o:nlculllllon pcrfonned with 110G'I rqiccifi;: jllll'/11)1 ~lll.!I. 

Other sWmical mnthods w[Jl be used if 11ppropriaul, JII !hi: tlmc: of llllalysis... The statistical 
methods used will be described in the final re-port. 

13. ANAL REPORT 

A signed nudy report will oo provided lo the Sponsor. This ~porl will Include:, but not be limited 
to, the following infonmllion: 

• individual animnl dllta (and averages where approtiriote) for actual cancentration of 11:Sl 
substance received; time of observation of tech Qbnormal sign and its sulJscqllCllt cout'llc; 

• body weights, rood consumption and food efficieocy values; 
• ophlh11lmolog,ical nsscssments; 

1 Kn.tltil W.H .. & Yhllla, W.A.{1952). U11eofronlcslnOOM1lltrion ~.wysos. J.,\,,n,1.Swtist.A.m;c,41, ~l. 
1 Dunn. OJ. (1!161)..Mullipto,ttJnlrlSl:lwiinlll'!lllkans. T~i,6, 241-l,2, 
1 Agmd. A {2013). ~Im/ Data MO!y~U (3"' Bdlllon}, Johti Wiley & 51111:1, Ill<'. Hobc4<.i:11, NJ. 
• 1.,,_ H. (1960) Robu81 lcst!l rc,,cqu,illl:, afvari"""'3 In: t Olkiil ctal {Eds), C,,,,lrit,,.anom lo ~r,,,11,J wtl.m'a (iip. 278-

292). P..o Alb:>, CA: SlnnfQ1\l Unl>'ffllty l'1C:!:I. 
1 Shlij,hv. S.S.&. Will:.. M.B. (1%5). Af1111111y,liofl<1illllllCC~ f,rnmmoJlty(c:Q111plct¢sarn~). /km1,rri~ 52(3-4~ ~?l.611. 
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• hematology, clinic11I chemistry, coagulation, and urioaly.sis reS-Ults; 
• organ weights. organ Ill body weight and organ to brain weight w.ios; 
• ~ropsy and pllthology findings; 
• !e$1 ~ubstance and dose preparation analysis; 
• e compliamio statement signed by 1he Study Director that ,iatcs thnt the report ac,;,uratoly 

reflects lhe raw data obtained during the perl'orman~ of the study and that all applicable GLP 
regulations were follDWlld in 111\l conducl oftfKi study; 

• a. QU.11.Jity Alls.llrl!oce statement summarizing QA activities performed for the study. 

14, STIJDY CONDUCT 

14.A Laboratory 

In-life portion 

Ophthalmology 1::va!W1.tion 

Clinical chemistry, hcm11tology, 
coagulation, and urinal)'Xi~ 

Clintcal pathology cv11luation 

Test sub:rumC1:1 and dietary iirudysis 

fflqtologi~l slide preparation 

Histological slide evaluation 

ProdllCI Safety Labs 
2394 US Highway 130 
Dayton, NJ 08810 

Kristina R. Vypnlas, OVM, DACVO 
319 Penioeville Rd. 
Robbi11SVill11, NJ 08691 

Dllpcnr Haskell Global Centers for H~th and 
Enviromnenllll Scicnce;o; 
P.O.Box30 
ElklonR.ood 
Newark, OE 191l4 
P.L: Dcnm: Hoban, BA, MLT, ASCP 

Prod~ Safety Labs 
23!14 VS Highw1E,Y 130 
Dayton, NJ 08810 
P J.: Odcte M~11des, DVM, PhD, DACVP, DABT 

lmpC1$Sible Foods, Inc 
S25 Chesapeake Dr. 
Redwood City, CA 94063 
Prospectivi: P.I.: Rachel Fraser, PhD 

Histo-SciC11tific Res.carch Laboratories (HSRL) 
593 0 Main Street 
Mount Jackson, VA 22842 
P 1. {histology}: Craig Zook 

Hlsto-Sci~ntific R=11.rch L11bora1oties (liSRL) 
5930 Mllill Street 
Mount Jackson, VA 22842 
Prospective P.l,(s} (pathology): David Garlick, DVM, DACVP 
Laura E. Elcock, DVM, PhD, DACVP 
Elizabeth H. Hutto, OVM, PhD, DACVP 
Daphne V1u1concc:1~ DVM, PhD, DACVP, DABT 
Allen Singer, DVM, DACVP, DABT 
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This study will be conducted in c,ompliam)(! wilh the following regulations: 

• U.S. FDA GLP: 21 CFR Part SS, !987 

Which is compatible with: 

• OECO Principle~ of Good Laboratory Practice (as revised in 1997) publi.hed 1a 
F.NV/MC/CHEM (98)17, OE.CD, Parl-S, 1998. 

Clinical pathology evaluatk.m will ~ conducted io cqmpli11.1Jce with U.S. FDA GLP: 21 CFR 
Pert 5 8, l 98 7 whlch is eompatibl~ with OECD G.iod Laboratory Praclicc:s. 

Anaty1ical chemisuy will be performed in conformance with 01.-P principles ln a oon-Gl,P 
facility. 

14..C Test Procedure Guidelines 

This study desigc is based on the following guidelines: 

• OECD Guidelines for Testing of Chemic~.ls and Food lngn:dien1$, Se1:1ion 4 (Pun 407); 
Health Effects, Repea1ed 00$C 28-Day Oral To11-ic.ity Study in Rodents (2008). 

• US FDA Ton:olog.ical Principles for the Safety Assc.ssment of Food Ingredients, 
Redbook 2000, IV.C. 4. a, Subcltronlc Toxicity SJudies wuh Rode/11:J (2007), 

~5. QUALITY ASSURANCE 

The Quality Assurance Unit (QAU) of PSL has revlcwi:d Ibis protocol for OLP compl[nncc and 
will conduct in-process irupeccions of selaJtlld procedures during 1he su1dy, Tho finlll ropnrt will 
be audited for agreemetit with lhe raw data records 11nd for compliance with !he protOCQI and PSL 
SOP!;. 

In additioo, PSl, QAU will f\lm;tion as lead QA for lhb study and will monitOf QA activities lit 
DuPont Haskell Global Conlcrs for Health and Environmental Sclences and f!SRL. For portion~ 
of the Sllldy conducuid by a subcontractor, the QAU for tlim fru:.ility will conduct nccessary 
erlticnl phase insp!!clions end 11udi1 11::!qlcctivc resul!S B11d reports for the study phll!lc according 10 
tho SOPs -0f that faciHty. 

Til<l QA Units from DuPont Haskell Global Centers for Healui and Environme-null Scien~ and 
HSRL will send all OLP audil reports to the Study Direcror, Study Director's management, nnd 
PSL Qt\U ftS soon as thcy are issued. 

15, RECORDS TO BE MAINTAINED 

The original sigood ropon will be ~nl 10 the Sponsor. A copy ofth;j signed report. togm.hcr with 
the protocol and all raw data generated al Product S11fo1y Labs. will be mnintaincd in the Proouci 
Safety Labs Atchivc:s. PSL will maintain th* records for a period of at lt:aS! five y~r:s. After 
this time, the Sponsor of tha siudy will b-e offcrod the oppoounity to take possession -Of the 
records or will be charged 1111 arohivin~ too for continutd archiving by PSL. 

The following recorcb will be maintained: 

A. lnfonnation on test s11bstanee will include but not be 1ir11i1ed to tllt: following: 

Storage Dicla.!y analysis 
Usage Tcs:t substance analysis 
Disposition 

16 

175 

http:conducfi'.ld
http:160720�.Sk
http:Proto~ltP703.0l


Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 176 of 526

Page 104 
PSL Study Number 43166 

Product Safety Labs 28-Pay dieuiry Suxly in 1111.$ 

?rolocol # P703.0! lMP 
PSL IO'. l6D721J-.SR 
Study No; 43166 

B. lnfotmation on animals w!II ineludt, but not be limited to tho following: 

Rcooipt. date of birth Clinical observations 
Initial health assessmellt Histopatbology data 
Dosing lndividlll!I necropsy n::cords 
Body weights Organ weighrs 
Food consumption Ophthalmologic evsluations 
Hematology, clinical chemistiy, coagulation, llrinnly~is data 

C. A II other records that would aemonstrlJte adhcmi,c to the protocol. 

Raw dqta r1:lutc:d to hematology ~ml clinical chami:;uy evaluations wil I be maintained by Product 
Safi:ty Labs an<l/or DuPont Haskell Global Centers for Health and Bnvir=taJ Sciences. 
Newark. DE, Prepared slidll!I and pathology data will be maintaiood by Product Safety Lilbs 
nnd/or by HSRL, 5930 Main Street, Mount Jackson, VA, 22842. Test substan~ snd dietary 
anulysis dala will be maintained by lmpn.,;sible Foods, Inc. 525 ChcsapcBke Dr. Redwood City, 
CA 94063. 

17. PROTOCOL AMENDMENTS AND DEVIATIONS 

All amCfldments to this protocol and the reasons therefore shnll be dtl<!umcntcd, signed by lhe 
Study Director, dated and m•int.'linc:d with the raw data and protocol. Any dfwiations from this 
protocol will be rtcortfod in the raw data and documenled ln the !inttl report. 

18. DISPOSlTION OF TEST SUBSTANCE 

A reserve sample of the test substance aod ~s of sample di.sposil-ion will ho tn11intained at 
Product Safety Lab$. All remaining t~ whstancc will be mtained for lit lcnst om: year from 
n:<:cip1, unless otherwise Spei.iflc:d by the Spon~. All remaining test submncc will bo ~turned 
to the Sponsor unloi;s otherwise directed. 
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1a PROTOCOLAPPROVAL 

Signature:. 
Rncltel Fraser, PhD 
Sponsor R.c:presentalive 
lmp011siblc Foods, Inc. 

Date:4v .... 4\_._\ .l.l:ta~----

Signature;_ 

Odele Mendes, DVM, PhD, DACVP, DABT 
Director ofToxicology and Pathology 
Produa Safety Labs 

Dalo: I (o tl'½' I\? 

20. PROTocn1 1:u=vn:w. 

Signatw,::: 

Rhonda S. Krick, BS 
Quality Assuranc:c Dim:tor 
Product Safety Labs 

Date: S~ < v 1 'd<'tL-
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Signature· .. __________ _ 

Mitllila ShiM, BVSc & AH, MS 
Study Director 
Product Safoty Labs I 
Da1e: <:, I i ' 1 C. 

PIN~- 09/16'16 
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PROTO&;QkAl\:!ENDMENT 

SOY L,EGHEMOGLOBIN PREPARATION: 
A 28-DAY DIETARY sruDY IN RATS 

PROTOCOL NO.: P70J.01 .IMP 

STUDY NO.: 43166 

AMENDMENT NO.: I 

PSL S11mplE" l01: 16077.0-SR 

PROTOCOL SECTION (change from}: l J.F Body Weight 11.Dd Dody Weight Gain 

lmlividwll body weights will be recorded at fc1151 rwo times during acclimation. Tcsi unimals will be 
weighed on Day O (prior to sludy start) aml approximately weekly tliereancr (intervals of 7 day,s ;1: I). 
~edems need not be weighed. Body weight g.iin will be calculated for selci:tcd intervals and for tl1c 
study overall. 

PROTOCOL SECTION (change to): 11.F Body Weight and Body Weight Gain 

Individual body weights will be recorded at le.list twu Ii= during acdimolion. Test anirnllls will be 
wcighe<l on Day O {prior to study sran) and approximately weekly thereafter (intervals of 7 days .1c I). 
The 11nlmlll:!i w·ill abo be ~·elghed prior to 11arrilke i.o order to calcuhUe organ to body wei2ht r.atiw.a, 
Dcccden~ need not be weighed. Body weight gain will be calculn!cd for selected iotemils end for the 
study overall. 

REASON: Terminal body W!!i_ghl wB.5 nol Included in the protocol. 

EFFECTIVE DATE: September 28, 2016 

Mithita Shinn, BVSc & AH. MS 
Study Dfl'C(:tor 
Product Safety Lob.,; 

Dale 
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Product Safety Labs 

PROTOCQLAMENDMENT 

SOY LEOHEMOOLODIN PREPARATION: 
A 28-DA Y DIET ARY STUDY fN RATS 

PROTOCOL NO.: P703.0I IMP 

STUDY NO.: 43166 

AMENDMENT NO.: 2 

PSL NO.: 160720-SR 

PROTOCOL SECTION: 14.A. Laboratory 

Cbange from: 

Histological slide cvallllllion 

Cbaageto: 

Histological slide evaluation 
(Change In bold) 

EFFECTtvE DATE: November I. 2016 

Mithila Shitut, BVSc & AH, MS 
Stlldy DiTt?ctor 
Product Safety Labs 

Hl~to-Scientiflc Researth Leboralorics (HSRL) 
5930 Moin Street 
Mount Jackson, VA 22842 
Prnspectiw P.J.(s) (pa!hology): David Gariick, DVM, DACVP 
Launi E. Elcock, DVM. PhD, DACVP 
Elizabeth H. Huno, ·oVM, PhD, DACVP 
Daphmi Vasconcelos, DVM, PhD, OACVP, DABT 
Allen Singer, DVM, DACVP, OABT 

Hislo-SCientific: Research Laboratories (HSRL) 
5930 Main Sire-ct 
Mount Jackson, VA 22842 
Prospcaive P.l.(s) (pathology}: Da~id Garli(k, DVM. DACVP 
Laura E. Elcock, DVM, PhD, DACVP 
Elizaheth H. Hutto, DYM, PhD, DACVP 
Dephnc Vasconcelos, DYM, PhD, DACVP, DABT 
Allen Singer. DVM. DACVP, DABT 
Danlel G. Branstctler, DVM, PhD, DACVP 

Date 
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Product Safety Labs 

PROTOCQL AMENDMENT 

SOY LEGHEMOGLOBIN PREPARATION: 
A 28-DAY DIETARY STUDY IN RATS 

PROTOCOL NO.: P703.0l IMP 

Page 108 
PSL Study Number 43 I 66 

STUDY NO.: 43166 

AMENDMENT NO.: 3 

PSL NO.: 160720-5R 

PROTOCOL SECTION: 11.1 

Add to section 11.1. 

11.1.4 Histopathology Peer Review 

A histopilthology peer review of female reproductive organs will be performed for all female rats. The peer 
review pathologist will be Karen Regan, DVM, DABT, DACVP form Regan Pathrrox Services, Inc, 1457 
Township Road 853, Ashland, OH 44805. A peer review statement will be in~erted in the final study repon, 

EFFECTIVE DATE: June I, 2017 

[ 
Mithila Shitut, BVSc & AH, MS 
Study Director 
Product Safety Labs 

Date 
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APPENDIX B: FEED, WATER, AND SEROLOGY ANALYSES 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 
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AP.PENDIX B {cont.'): FEED 

++++ 
£N.VIG.O 

T-eklad Certified Global 16% Protein Rc,denl Diel• 
LDl Number 2016C·0802l6MA 
Ua,e ot Menutact.ure ... 08/2 ..... 2_1 __ 16 _____ _ 

Re-poll Date _0"""B.~'1_B/_1s. _____ _ 

Labo.rato-,y Diet c,m(ncaJlor, R9port 
The roUawing d;ile 'is a cof'IS(llidatiori or rg:sul!s obtain~d· fmm,nr,,o 
~ mDfe ln~endent !eSU ng l@Oretoria,. Toe ~sual 1aboratory 
resi.-lUi are avatl~flle upon request.,____ 1 have reviewed 

·1htsdocu~ 
·=."::.':'.::.'=~-- .2016,0ll-\6 
.......... 12;37:~0 ·05'00: 

Protllin 16,40 

f'al '3.83 

fiber 2.!Hi 

MO!Siure 1Q;33 

Ash 4.74 

Calcium o,~ 
PfloBPhorus 0:63 

• stabhsl•o<I M3<l'l\\J!n 
An.,ly!:~a :f-h.•~1;1t LJn,b, Cancc-tnr:11,on 

•~:~,;~~:~:~ ,,,ca,'-''• -'~ :,s::/•)' ), ,'• , , , ~, "/; ,:i?~i /ij~i~t~0 < ,"~;,~~~~:, ,'I, 

Lead 
Mercu,y 
~nlum 

Afle1oxin Bl, 82, G 1, G2 

- ii JI Ald'rln 

Unda!JO 
ChlQrdane 

OOT- f, f~aled !l\it;ls~ 

Dialdrin 
Endntl 

►◄optachtOl 
Mtiplachlo! l:poxK111 
Toxephene 
Pea's 
9,6HC 
b-.&◄e 
d-SHC 

Mi'ro" 
MlllhOJl~imlof 

iiiil iii iii II 
Tl'lirne1 
Diazinon 
D<sulbnon 
M~ltlyl Paf1WllOn 
MalelhiQn 
Parathion 
fhiDdan 
Elhion 
rrtihtc:m 
ri:,u;.,"-'lu.1('1.1,1 ■ wii:+11HuH 1L"f1,y,, 1,!-E~:t!.1.1 

En~lgo Teklad Dlfilts ., Madison WI 1-

Q,l31 

<0,10 
..-0.20 
<O.OS 

0.22 

.-: 5.00 

,( o.o, 
C 0.01' 
<0.01. 
..-0.03 
<0,02 

c0.G2 

<0.-01 
... 41.~ 
-< 0,10 
co.10 
<0,01 

~0,01 
<0,01 
<0,01 
<0.01 
< C>.05 
I l 

< 0.15 
-c0.14 
<0,15 
~ 0.14 
<0.14, 
<0.12 
<0.!12 
<0.14 
< 0.15 

1.00 
ppm D.50 
ppm 1.50 
ppm 0.2Cl 
ppm 0'.50 

m 5.p(I 

ii 
ppm. 0.03 

ppm 0.05 
pprn 0,05 

PP!fl Q.15 
,?Pm 0.0~ 

~ 0.03 

P,Pn1 0.03 
ppm 0.03 
ppm 0,1/j 

111"11 o.,s 
P«'l' 0 ,0!1 

ppm o.os 
ppm o.os 
ppm 0.00 
ppm 0.02 

iiarn11211 
O.!Q 

m I 
ppm ~ 0.50 
ppm ~ 0 ,50 

l?pm 0.50 
ppm o.ao 
ppm 0,50 
ppm 0.50 
ppm 0.50 
ppm D.50 
ppm 0.60 

.f tekladlnfo@envigo.corn (600) 483·5523 
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APPENDIX B (cont): WATER 

In June 2015, water was analyzed for contaminants. 

LABORATORY: PRECISION ANALYTICAL SERVICES, INC. 
2161 Whitesville Road 
Toms River, NJ 08755 

. Page 111 
PSL Study Number 43166 

Results of water analysis for possible contaminants were acceptable within regulatory standards. 

183 



(b) 
(6)

(b) 
(6)

(b) (6)

Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 184 of 526

Page 112 
PSL Study Number 43166 

~! PtoduclSrltfy ... 
lJ941 ..... 130 
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PAS Pnl]o<t10 Pl6-3141 

~AIS-,,,.IO ~ .. 
PJ&-31 .. 1-0'l Roornt"t 

Pt6-ll•U,(IJ _,,,., 
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P1G..Jl.t~-CU F1oorri•10 
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Pl6-31-ll-Ql fl«lml'l3.FtUWi"113tlt.'Ol'!J 

,L6-~l41-oJ '-ootrin91,Pna.li..n~~.11:Gn 
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- ._, PQl ..... OIQ 
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-·· 
_.,,, 
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~===-:.ca.:::=::::IM..::.:..~:==::..-..,.,__ __ ~~~tfi; 
Ill::•~~ 
fl,l;J,,•....,._~l.rl'II 
IJIO:l.~~~.­
IIIIDI. .. .,,,._~""" 
ND-~ ....... ~ 
l•CW..11 ..... •!I .... ..., .... 
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- °"" 0... 

-""" ..... !pod 

SM:UU B WJ.l/16 11:20 &/nh.1 l&·:.n 

SMlLU! '121/10 U,](1 6/2/Jl1' ~~ 
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W't1iJ8 6/ll/]6 U::20 &/1.1/Jfj U,·53 

-w,-,ine 6/21/'J.6 U:10 Nll/26 16:55 

SM 31119 G[>t/10 1US 6/27/'t.& lG3S 

SM3l113 ,,,-,1/11 H•IS G/2Sn'- U:l& 
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lM-HUf!. 6/U/!G U:lS ,;/UM~•lll 
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wmn ffil/16 lLJ.S ~/l)/l.6 15~• 

SM922.5lli B/J.1}!6 11:l'!I 6/21}]~ l6'5S 

SM9U.II> O/Jl/16 1u, 6/21/16 1•~~ 

w,zna 6/21/lf. U:«) 6/ll/IO !UO 

"""nu~ &/11/1£. U.10 GflJ}l6 11:.10 

~MlrNMII ... ~~~,... 
.... l .... ~al~ 
~-l"l.'llrJl:dl. 

~ SC p 50t Dt\l. ~~'"'6 licl- _i.;µ:.J:u.l Oh$, P~• It.fl C In.. ~/r., / ,1,· 
1\ L-IV\ \o .G;...._Q.,,,_ nc.+ CuuJ.i.1.t.i. ""4:. l,.a, r..;.!,w,. ,G:.:;,~ o.;-t ot -~e.,;',C/1._ 

rh,.,,.._.J.> {\,'ff Ot., lo\,,,.~;- ,8"KI"\ 

~\:,'y. "'o al-,,.....p\., a C,-\· 
si~f.>M bo\\~ '1.-&t.!J. C;"I,::'._ 

1ut~ ~""'- L.,hf,14-i so • .i.~ ( '->ti'->.Q.O.~<i"') 
~(:t,\,>\_ \~ hA.::, f\o ·1\.,,,.li'c..i.fr. , 
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In October 2016, serology from sentinel animals residing in Room #15, which also housed the study 
animals, was obtained from collected blood serum for a battery of common viral and microbiologic 
pathogens. 

The sentinel animals along with the test animals were in Room #34 from September 28, 2016, through 
October 28, 2016, for the duration of the study. Blood samples were collected on October 28, 2016. 

LABORATORY: rDEXX BioResearch 
4011 Discovery Drive 
Columbia, MO 65201 

Results of the serology analyses for sentinel animals corresponding with this study are reported as 
samples 257M 10.28.16, 268M 10.28.16, and 3 l 6F I 0.28.16. All samples were negative for microbial 
antibodies. 
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I"""'-=""" ..... ~ B1OR0searc h 

FINAi. REPORT Of LABORATORY EXAMINATION 
4011 0lacovely Drive, Columbia, MO 65201 

1--8~ 1-57S-499-5700 
~ldaxx.ccm wwwJdexxbioreeearr:h.00111 

IDEXXBloRNMrCh ca..# 30789,,2016 

Submitted By 
Mithils Shltut Phone: 732-438-5100 ext 1558 

Received: 11/15f2016 
Completed; 11/16/2016 

Product SE!f81y Labs Email: Mith!la5hltu!@productsetefylabs.com 

2394 US 1-ilghWay 130 
Dayton. NJ 08810 

Spedmen Deec!fp1ion 
Species: mt 
Des<:riptkm: Opll-Spot slrip(s.) 
Number of Specimena/Anlrnals: 3 

1:2$71,1 10.28.16 UllhlltSMUI 

:2&81,110,28.tG .MilllllaSnliut 

318F 10.28.16 t..1!111lla Shitut 

'CO'CRL 

·CTYCRL 

Ct\'CRL 

Ser,len/Tests Performed: Primary SGrology Profile 

Putchae On:tat #: P180259300C1 

31n 

3m 

3m 

Sen>loglc evalu.atlon for antibodies to: H1, KRV, RCV/SOAV, RMV, RPV. RTV 

Summary: AU test results worn negative. 

ll)IOOhAri qu-~-... 1-toiltr...mrt,, .. 1~-oe:aoro"""'I .. 1l -b-$°clo"'.oom. 

:43100 

.43H!ll 

:43166 

!OElO( 810A""°"rd1 Ceta 11 3076~2016 
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SEROLOGY SUMMARY 

'RPV ' .. 

iRMV 
iKRV 
f ·---· 
'ff1 
1-------
'.RCVISDAV 

.RlV 

Ria11gG M N 

Page 115 
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~! • * ~ · • llllQllfMI llwlk = ID$1 n0I pet1oml,ed EQ • equlVl)(ISI HE "~ ~ lelllng t • lnsuffk;ont W ~ weak 

pctlllvll wa .. ~ 8»I CQl'llln'netory ~Nit,. ~u,g NS~ non-epecl'lc ~C!Mly N • rx,m,al lgG ~ = l&Sll lhan normal l!lG 

IOEXX BloR-n;h ~ ... # )Ore!l-2016 
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I .... '="" ... ~ B10Researcl1 

FINAL REPORT OF LABORATORY EXAMINATION 
'4011 Discovery Drive, Columbla, MO 8$201 

1~5 1-573-499-5700 
ldelod)knleatth@ldexucm www.idexxblomearch.cem 

IDEXX BloRNean:h Ceae # 307§.2016 

SEROLOGY DETAILS 

RPV~urt!ed"11v, 

RMV VP2 ,-.,n'bn~nl , ~s,; 
1~:::,·~ 
, KR'I pul'lllod 'llnlt 

N's11 

:MFI >2.000 

·MF1>3.7~ 

·e.1FI >2.000 

:MFI > 3.150 

MFI > 2.500 

MFI > 3.750 
"""'r'.,......., • ,, _ ____._._.........__,._ - _,,.....,,..........,.,_ • ~ "-· 

~~:.:.:~:;i: .. -: .. ~~->~::~.•,. ,:,.••• :,•:: ;••••••• •••o•-<•M-••- -•~•~~•••,~a••~-•~~~• 

H1 pu1U!~ ~ : MFI > 1.750 

i NS~1 - :MF1>:mo 

i~~v.~~-.. ;_ , , .......... , ....... . 
i RCV/Sl}A.V plltlflod WU. ! MF1 > 3.700 

i RCVl&OAV~• ____ jMl'l>3.7~D 

~sz;·:::?~ - ) i '-~ .. ·.. -

; __ R:r.-1}•~~.u, iMFl>W)D 

: iMEV l)1d!r,ed v!M \BJ > 2.000 

Recelv9d: 11/15,/2(116 
Completed: 11/1M016 

NS11: NSI !""lain bhlgli'f~ llfflQtoll rodentl!8M)'Jru11aul!d lhul! -••n ll'l"'ffl<:-ylCfl)eM)Wtlll s,,,occnw,rsial, 

~Dflld: ♦ m l)Oll!IVe - • n~ blOl'lk m I=!. not p,i.,ft,ml11d !;Q: eq.ih'ocal HE • hemol)'ll\s prei:tJdDd t~n:;i I= 1!180~8"'1 W • 'lnOak 

pa,!Uvv !Ml = ~ 81:11 oonllrmeto,y al'81y!!s pt!'ldlnp NS : ncn~,ici8c rvo,;s,,tty N m norms/ IQO l • - U>an nom'd 19G 

Pll<lllhltt MFI railJlls lh"O reporlod ,;u ·~· 11;,Clowilc! t1' a~ l'l1I01 I to 33 In llloosands O>lll'ldod di lo #ID -1/IOIHIIM. 

P~1ot 1 
IP,.._, 1""11 q1141tll"'1t.,p-oota-;l:11f,...numt,or,ol '·800-D<>"o-m,u ..... &f~t\).,._.,..,.,, 

IOE.XX ~ Cme o 30739·2018 
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APPENDIX C: CERTIFICATES OF ANALYSIS 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 
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Product Safety Labs 

CERTIFICATE OF ANALYSIS 

Approval; 

QA Release: 

Product: Soy Leghemoglobin Preparation 

Lot#: PP-PGM2-t6-088-301 

PSL Reference No.: 160720-SR 

Date of Analysis: August 16, 2016 

I 

Result: 

Soy Leghemoglobin - 48.82% 

Ut:1\'JU ~UUIUilt;, ~ 
Analylical SefVices 
Product s.,fety La 

Rhonds Krkk. 8.S. 
Quality Assurnnce 
Product Safdy Labs 

-
l 

Daie 

Tlfi:l material was analy:ud In compliance whh Good LaboratO')' Practice (40 CFR 160) standards. 
Data are reported in PSl GlP Study No. 4J682 

PftOD\.ICT SAF£l't' LABS 
23$4USH9...,.~ 130 
cir,,.,,,, NJ o~,o 
USO, 

1;1i-4lij-!.10II 
~.i@~odw:t!lof<rJiots.com 
www,product.,,afet,iilb!l.com 
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APPENDIX D: CHEMICAL ANALYSIS 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 
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IMPOSSIBlr 
PrO$C(Title: 

Analysis. ofSampl~ from Study: 

Page 120 
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Soy Leghemoglobin Preparation: A 28,DAY DIETARY STUDY fN RATS 

Sponsor 
Impossible Foods. Inc. 
525 Chesapeake Dr. 

Redwood City, CA 94063 

ANALYTICAL REPORT 

Test Substance: 
160720-5R 

Author: 
Pavel A. Aronov. PhD 

Analytical Report Completion_Date: 
December 7. 2016 

Performing.Laboratory: 

Analytical Servic.es: 
Impossible Foods 

525 Chesapeake Dr. 
Redwood City. CA. '>4063 

Project Identification Number: 
lmpL)Ssibh: Foods Study Number IF-43166 

Page I of35 
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IMPOSSIBlr 
GOOD LABORATORY PRACTICE COMPUANCI:: STATEMENT 

Soy Leghemoglobin Preparation 

Thi!: alllllysis was conducted in a non•GLP certified facilily. Method validation and sample anal)'sis were 
pt!tfonncd and doounented according 10 GLJ>. Cbaracterizotion .of reference subsca.nce was documented 
according to OU, 

Principal Investigator. _ _ l 
N11mc of Signer. Pavel A- t\!iMY. {'hD 

Name of Company: Impossible Foods 

Date.: 

Page 2ofl~ 
Analytii:al Report 

Study Nmnbc:r IF 43166 
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IMPOSSIBLE. 
SIGNATURE 

Soy Lcghcmoglobin !'reparation 
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1, the undersigned, declare Iha! 1he methods, results and d11ta contained in this report fitithf1.1ll)' reflect the 
proced11res used and row data collecrcd during the s1udy. 

·Pavel A. Aronov, PhD 
Principal Scicn1is1 
Impossible Foods 

Pag,e J of'.!5 
Analytical Reporl 
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IMPOSSIBlE~ 
1. SUMMARY 

n1is. re!)lm p,res,.'llts th..: Jictu!)· mi~turc and tt-~i subs1:1ncc annl~sis. pha..,;,c l'fl'Sl S1udy N1unbcr 4J 166: 
Sny l.'--ghcmoglnbin Prcparati1>n: A 28-UA't' DIETAl{Y STl.lDY IN l{ATS. Sumplcs wen: colkctcd al 
\'ill'JOLl, inlcrrnls l(1r ncal 1cS1 sum.lance ~1ahili1::,, ( N Tl. !'itllhilil)' in 1hc dklllf} mixture ( SM, hnmogi:ncity 
(110). am! con'-~llrnlinn ~·crilkaliun (CV) imd mmsforrcd lo lhc Analyticul lalxmilnl') ~lf lrnpos~ibk 
l'oods. This method was ,,.,lliJatt-'tl in tcnns o( lint-'lll'il). srr,.xifo:il)'. pn:dsion. uud uccur-.i~·y. All smnplcs 
were rcccht-'tl froien anJ ,~ere 11111i11taincJ froNn prk•r t,, cx1ractk•n. 

Sumpk-s (BO - Bl•lh Muk aml h'llluk ilicL~. MA - Male diet. FE - Female <lictl: 

N~at lt.>st subsimwc for Stabilit): \\/.:.:k I. W~k -'· u11J W1..-el.. 4 

NT I A 
NT2A 
NT}A 

Dietary mhture sumples for Stubilit) (Duy~ 0, .J, 7 and IOI: 

s,1\0 IA no 
SA.t8A 80 
S1\715A 80 
SAI022A no 
SA02A MA 
SA-19AMA 
S!\7 l6A MA 
SAlll23A MA 
SAOJA fE 
SM 101\ l'E 

SA7 17,\ ff 
SAIIJ 24A FE 
S,\04AMA 
SA4 IIAM,\ 
SA7 18A MA 
SAJH25A MA 
SAO:ii\ FE 
SA4 12A FE 
S/17 19A FE 
Sr\ 1026A FE 

S,\06A MA 
SA4 13A Mt\ 
S/1720A t,.1,\ 
SAl\!27A MA 
SAO 7A f.'I~ 
SA4 17A Fl: 
SA7 21/1 FE 
SAl028A FE 

Initial (Du~ 0) Diclaf)' Samples for C'onccmru1ion Vcriticuti1m: and llomogcncit) i T ~ top, M = middle, 
8 = "'11111m); 

HO I A MHO 
110 2 ATM,\ 
110 lA M MA 
HO.J A 8 MA 
110 SAT FE 
110 6A M l'L 
HO 7 AU FE 
HO 8 AT MA 
1109 A Mi\-lA 
HO Ill,\ 0 Mr\ 

11O11!\Tt'l: 
IIO 12 A \HE 
1-lO 131\ 8 Ff 
11014 A I MA 
IIOISAMMA 
HO lo A 8.MA 
110171\TFE 
ll0l8AMFE 
1-10 19 AB FE 

lntcrmcdiulc (Du)· 71 Diewry Swnpk~ for C1•m:cnlmlina Verifo:nti,m: 

CV I A 80 
CV 2 A MA 
CV 3 I\ FE 

CV.JAMA 
CV S·/\ l'E 
CV 6 ,\ MA 
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CV7 ,\ Fl-: 

final t!>ay 21) Oicllll)· Sumples for Conccnir.ukm Vcrifiouion; 

CV II A llO 
CV9A MA 
CV IOA FE 
CV II AMA 
CV 12A IT 
CV 13 A MA 
CV 14 A f'E 
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IMPOSSIBLr 
2. PROCEDURE FOR THE DETERMINATION OF SOY LEGHEMOGLOBIN 

PREPARATION BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC) 

A. Reference Standard 

Note:; The neut tc:sl suhst11nc1: wa~ u~cd as the n:fcrencc Mimdllf"d. No purity c1.mcc1inn n as 
applied. Rcsuhs were rcpnncd as lc:st ~uhs!WH."C e11nccntrullon (,·.:sr.-1~~ acth·c inyrc.Jient 
0.1fll'ellltllli1Jn ). 

Nwm:: Sol l.cghcmoglobin Prc.-parulinn 
Lot/Butch~: PP-PGM2-16-088-JOI 
PSI. Nl>,: 160720-3R 
Purity: 48.82% 
E:i,p. O~tc: March 2017 
Supplied hy: lmpo~sihlc l'n,.1ds, Inc 

B. Method Validation 

Lilh):;lrity. systm, sui!ahilily, six-cilicity. ()l'Cc1s1on, and accorncy (spike rcc1wcr}) 
dctciminarion~ w.:-re performed rri1u 111 anal~·sis, 

~K~!):-~m.11(!l!rd_]i;9_1!!!Iim: A s1w1dllrd solution was Pl\.'Jlar1..'tl h) weighing U.l grams of 
ri:l~ncc stnndiird into a 50 mL polHtmjl} !enc wb,c, dihning whh ~5 11, r,r Lysi~ 
lt<111gcnt. shakin!I for 611 minulC!\, and mi:-:ini,t well. 

l.U. I l>ct~-ctnr I ,im:arity: The linearity \,f 1k:tcctor ri:::;Jliinsc: wa~ 115sc::,,;scd using rell:['l:IIQ! 
s.uhlituncc :solutiims latp,~'lcd to hra.:I.:~ the ~-x~icd t:1>n1Xntrutforn for !ht: W1W)1o.:. 

Liricarih· Stamlnnl l'n;paration: fi'l'c sumdtml wlutions with com:t'fllrulion~ nu1ging 
lrum approsimuttl~· 0.125 lo 2 mg/mt (LlN I - LIN 5) were prcp,1n:II by prcflllrlng 
lnJh,idual Jilutions of the st,i<:k ~tandard solution In L}'sis Rcug~'Tll h} wdght and 
mixing \tell. Lin.:utity wlutiiln shelf life i~ J dn~~ at 4(' l'f 12 nw1i\lb m -HOC. 

Linc:ur rc,gn.~~ion of !l:1<! iumlytc p.-uk gmc UJt:ffick-nb of' lk'tc:mlinutkm (R') nf 
0. 9977 - 1.0000. whid1 wen: o.'.•11Sioorctl ocx:ep!llble. 

2.B.2 Srst..:m Suimhilit)·: nvc n::plic-,lle inj,-c1iu1t-. or th.:: mill-point lintarit} sulution {LIN 
3-1 ) Pf<.lduc..'d n:looi \C ~andard de\ ialion~ for this »tud~· (If 0.2% - 1.5% fot pt'Wi. n:.•,pons.: 
and o,rn,;, - 0.2% for n:1ention 1im11. 

2.B.3 Spcdfidt}': Sp,.:cifii:it} w.t~ d~111r,1btmt\.\l h) the aAA'!lc..:e ~ifsignilkanl int,'ff~'fcnccs 
in replkaie litlCUl'it} !LIN I-Al 1111d control lb.>J sumples (IIU I 1\M•I), BacJ.;g1ound wit-; 

<$% oflhc li,wcst siand1111,I signnl. 

:?.B.~ ,\~~umcy JSpikc rCl.'t'l\'CI}} and 1'rC"1:isi~1n: 

Duplicate QC stock solutions were prc.-p::ircd b) weighing upprosimatcly 0.5 g,am or o 
c,,n1n1I s.wnplc: j 110 I AM) in111 SC:jNITlllC 50 ml J1<'l~Jlfl>[!)·knc ccntrili1g.c luhcs. 
prpctling. 1.25 mt IQ(.' Low) t'r 2.5 ml. (QC Hlgh) nfS!DI Slock ~tlllldnnl solutkm .. 
and 1tddin!l K.75 ml. ((,IC High) or 7.5 ml. fQC lllsh}<if Ly~is Rc.igcn1 i1110 each tuhe, 
tuch mi111t1re wa~ ,:upped and p!uccd in n mc:chunicul shuk.:r for /10 minute~. rl1.: 
solutions Y..crc allowcJ 1,, sculo.: for .30 minuli:S 1111J lil!cn.-u using 11 0.2µm q6-wcll fillc.'T 
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IMPOSSIBL[ 
plnh,:s. f'iltrnlc wa.~ cQllcclL-d in %-wdl conical hnttom plate for llf•LC imalysl~. 

Chn1malllgmphy .,r Ille 11,lfking ()(' ~Jlutions dcmonstrntcd ,K.~111111,,•y (% rcaJ\cr}") tn tie 
SS.2%- Q7,7% tor (JC Low Md 1:17.2- 92.(1% ftxQ(' !-ligh. Tile %RSIJwas03%- J.7% ti,r 
QC l.(>W 1)11{) 0.6% - 12% ll,r QC llig_h for pn-ci~k,n_ 

C. Analysis by High Perfonnance Liquid Chromatography (HPLC) 

2.C.I StamlnrJ l'n.-pamli,111: Thc linearity ,-,.,!Uli,ms \H~·i: ir\jc~-t~-d withc1·CI) s,:qucm:c and 
wcrc u~J for lnkrrolutiun t•l' assay n;sull\. An ~'Xlllllplc n:sult L, ~h1lwn in 2.U. I. 

N,Jh:: ,\II diet sarnpk~ were rc111111·cJ tn.,rn the li'ce,:cr Md 11llowed tn cquilil;iratc h, ronrn 
h:mp,:r,Jturc he run: ~ eighing. 

l.C.2 TCSl Snrnpk Prcponui1,n for NC!II ·1 est Suh,lllrux: Samples 11ci-c prepared in 
triplicotc. Appmximatdy H,I g ,,fthc I~ suh!;tuncc wa~ wd_¢!cd lntn 50 ml. pr,l~J1"'J1Ylenc 
ci:nlrifugc wbcs. dilulct.1 wilh 25 g l)·sis n:ug~'lil. Wld pla,:cil in a mcclwnical shaker fl•r 60 
nti11u1cs. SL'(u11d!11) ,lilu1ion~ we~ JlL'Tfi•nncJ as llL"CL=J,'. Swnplcs ,~~ mhcd well and 
111k'l'~'<l using a 0.2~1111 %-well lil1cr plmes. Filtrate 1rns L\)lloocd in %-well conical honom 
plmc for I-IPLC analysi~. Filtrate shclflilc l~ J do)'~ lll ~c <•r 12 months a1 ,lloc·, 

2.C .3 Sample l'Nparnti,itl tor Di~lal)· S;unphls: Each sample was pn,-pul'<.'J in 1rirtlkute. 
t\ppl\)Xima1cl~ 0.5 g of a sump!c 11·n:s ,,cighcd illlo u 50 mL ix•lyp11:.•p~· k"IK' C<;':l1trilil~ lu\'lc 
and dilu1cd wi1h tysi$ R~gctil ns nc~~ary lhighcr L't.m«nlralit1n :;.ampt~ had a higher 
dlluti.in). The solutii:m wos otppi..'ll unJ pl.'ICCd in ll mcchankal ... hak.cr for (,0 minutes. lb:= 
solrnion~ were alk1wcd 10 si:ttk for .m minute,\ .mu liltcn:d 1~-..ing 11 0.2µrn 9!,-wdl tilter 
plalo:s. Fillmlc wus i..-.:1ll....:1~J in 96--11dl i.:oai..-ul bottom pllll.: Jbr HPLC 111'mlysk Filtmtc shelf 
lifo i.s 3 iliiy~ m .«:' or 12 nion!ilS lll -80C. 

2.CA Aualysis: ,\I lhc b,..-ginning ,,f the wmlysi;., the instrumt:nl WIL~ tquilillf-.ilw until ii 
gmc a stable. consisli..1'!1 baseline. Tiic Slan<lanb and samples wcr-c injcch:J al O,)n~is.t~'ll1 1in1cc 
ink'l'~·uls in ,irdcr k• mninltlin 11 s11:il<l)· ha~!inc. ,\ M.Jl~cm blllf1k nnd ~•ldanb \H'f\: ru11: all 
sampk;; "'ere injcctoo in singM. 

2.C.5 Cab..'1.1lati.ius: lksulis wo,,"l\: dctcm1lned 115 11-,Uo\1~: 

l"nlcul111<:d t°(lflc 1mg/g) ~ l;'cld; Aw1 - lnl<rc<:pl 
Slop: 

l)u:,.i: (\lll~ {l'!lnl I ~ (';1k __ (:t.!lli:_llruBU..if'.i..lr!l~1.(\!!l.Jl\lfk!_W.Lll!.L~.Jj!!I!! 
Sampk "eight 1g) 

Tl~m:ti.:ail Spil.i: Cone. (m~lgf = """ Wt. of Std. jg) 1 Std. Cone. On[¥gl 
Extra;;tion Bulfer Wt. ( jll 

H1111I l'otw Olll(li!I ~ ilil'tltl!l1cul Spike CtlllC lmg/gJ \ WI of':,ampl~ Ahqtml (11,I 11-'lnal WI lg) 

'\,;, R<:CO\CfY = ~f,.j!!!J!LJ!L ~ 100 
i' inal l onc.(mg/g> 
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IMPOSSIBLE~ 
% Signal I Bt1d,(lrt>m1d ~ tug.J,lli-1:L\Jt.t\'.lll&l!~ , IOO 

i\ '-'8- C ontwl area ri::qion..:: 

% Tnrg~t - OO'Sc Cone. 1ppm)lt"orre~1ed !lo$II Level <ppm! , 100 

3. RESULTS 

A summary oflhc unalytk~I chcmistr) rc~ulls ls prcs..>ilh:J in Table li\-D. llrLC vµo.:rati11g .::onditions are 
pruS.."llh:d in Table 2. ·1111: 1111ulytkal method pa_~s..:d all , al idutl<m parun1ctcr.; (Ii nc.irity. syst..:111 sultubility. 
spcdlicity, pr¢1:L~ion. and accuracy) and r..--:;ults arc r.:pon ... ·d i11 Table 3. Detail«! rcsul~ of Mahility 
amtl)·sis. homogeneity analysis, and e<)fll:Cntrotion l"o.:riticulion ttrc pre5,;ntcd in Tables 4-~. 
<.:hr<>maw~mms arc maintained in the rail! dm11 but wen: nol included in thi~ l\!P,.'11. 
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TABLE 1A: CHEMICAL ANALYSIS RESULTS 

Resulb for Neat Test Subdanrt Stability Samples 

SamplinR Day Muiured 
% Chanr;e1 

RttO\'tO' (a/•) 

Day O (Initial) 9-i.96'i!: 0.009' 
lJay 14 (Middle) 95.29% O.J5% 

IJ--.i) 21 !Final) CJ0.88% -.uor,t. 

, Firu!ISIIIT4'!c- lnit1i!ISl1111'k x 100 
Initial Swnpk 

Page 130 
PSL Study Number 43166 

<h•erall 
Stability f%) 

10(1.00'';f 

IOOJ5% 
9;'i.70% 
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TABLE 1B: CHEMICAL ANALYSIS RESULTS 

RQuhs for Dietary Stability of lniliid Sample& 

Targel Measured 
D11y1 Group Contt!atntio11 Conrcntrarlon 

loom) lnnm) 

I (BO) 0 ND 
2(Ml 4373 4508 

2 (F) 4711 46J5 

0 J(M) !1746 7951 
J (f,) 9422 l)()J-1 

~M) 13118 12265 
4(F) 14Jn 121«)8 

l(BO) 0 ND 
2(M) 4373 ~207 
2 (I') 4711 +471 

4 J(M) 8746 8238 

J (F} 9422 8918 

~M) 13118 12097 

•lff) 14133 IJl91 
I (B()) 0 ND 

2(M) 4313 4202 

2(1' ► 4711 -4-168 
7 3 (M) 8746 8200 

.l (F) (>422 8728 
4(M) 13118 12423 
-l{F) 14133 13547 

\(BO) 0 ND 
:?(M) ,H7J 3%8 
2(FI 4711 4693 

JO 3(MI 874(, 845.l 

3 (fl 9422 8836 
4(M) 13111! 12825 
-10') 141.U 1.17(,2 

NA - l\:ol Arplicnble: NU - Not D~ll!(."11.-o 

' Da)s rclati~c 10 !he initial die! prcpll!ut~m. 

; ¼ -0fTnrg~t - Mcusun:J C-0n~, (ppm t / Target Cone. tppm) x IOO 
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•/4 ufT11rger 

NA 
!03.08% 

IJ8.<, I 'k 

90.91% 
95.89~, 

93.50% 

90.62% 

NA 
96.20% 

94.90% 

94J9% 
9.i.65'f 
92,i2'l-
93J3% 

NA 
%.09% 

9.+.84% 

93.76% 

92.63% 
t>4.70'!f, 

95.85% 

NA 
•xi.7-1% 
99.63% 
%.(,5% 

9J,78r.f. 

97.77% 
97_,11~ 

Page 12of 35 
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TABLE 1C: CHEMICAL ANALYSIS RESULTS 

Rei1dt5 for Homogeneity of Dietary Prepanatimu 

S.mple Targd Mta5ared 
'¼ of Da)'1 Group Conttntn111ion Concc-ntnuion Lor.lion 

ln11ml 111nm) 
Tar&et? 

1400) Midlllc 0 NI) N,\ 

fop -l302 98-18% 

2(MI Mkklk 4373 .:W61 92.86% 

Bonnm 4215 96_'\8% 

Top 48~J HJJ.Ol'l: 

2(fl Middle 4711 4S!B 9718% 

llonom ~16 '>.l.74% 

fop 8636 98.74% 

3(M\ Middle 117,1(, 814.\ 93.13% 

0 Ro1tom 82.10 'UJJ% 

Top %61) J02.62% 

3 (I' ► MiJdk 9422 928-l ()853% 

lln11oi11 8666 91.98% 

fop 12226 93.20~ 

4(MI Midi.lie lJIUI 13558 103.35~ 

Bottom 1272+ 97.00% 

Top 14567 103.07% 

4 ff) Mii.kUc 14133 1418J IO<US% 

Bi.mom IJ072 92.49% 

N,\ "'Nol Applical:ilc: Nil~ Ntll Oelci:lcd 

' Day rclw.ivc Ill initial dil:tar}' prc1inrntK111. 

! % ofTnrgl'I - Mcusun:d Com:. (ppm I.• Tar@.cl Cone. [ppm} x JOO 

Page 132 
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A"erage 
•;. of RSD(%J 

Tan!el 

N1\ NA 

95.87'.1', 2.92'if 

98.0I%· 4.77% 

9!i.40%, 3,()1)1,'f. 

97.71W 5.Wn-

97.85':f 5.24<:+ 

98.64'ii ;..sn 
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TABLE 10: CHEMICAL ANALYSIS RESULTS 
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Ruults for Conte•itration Verification of Dietary Pn:paratio1u 

Da)'I Group 
Target 

CoacnfndlOII 
hmm) 

I (BO) 0 
:!(Ml 4373 

2ffl 4711 
o; 3(M) 8746 

3 (f) 9422 
•l{M) 13118 
4{F) 1-l!H 

I (llO} 0 

2 (M} 6-093 
2(fl .582-1 

7 J(MJ 12318 
3 (Fl 11(,6,1 
-ltM) 18362 
,l(F) 17567 

1 (HO) 0 

2(M) 7407 

2 ffl 5925 

21 )(Ml 1-1727 
3 (Fl 12901 
-l(M) 21943 
-l(FI 19281 

NA "' Not Applic-ahlc: ND~ Not [kacc-lcd 

' [)11y:<- rcl11th·c Ill me lnili11I d1<:1 prcplll'BIH11\. 

·' % ofT11rgc1 ~ Measured Cone. q1p1111 I ra~~l Cone. 1ppm) x IOU 

! As pnr1 ofthl: humog,:rn:it,· ~n~l~s1s. 

Measured 
Co11ce11trafio11 

looml 
NI) 

4061 

4~83 
8145 

9284 

13558 
1-118~ 
ND 

6158 

J326 
12189 
11-«)8 
194<)9 

t72J8 
Nl) 

6906 
5498 
14292 

12612 
20786 

18829 

•;;, orT11rge1' 

NA 
92.86% 

97.28% 

'>3.13% 
9853~ 
lOJ3:.'i'k 

100.J.5% 

NA 
!01,06% 
91--l.5% 
')8.96,;f, 

97.81% 

10:.'i.70,;i 

98.1)% 

NA 
<)3.24% 

92.80% 

97.05% 

97.76% 

94.7.l% 

97.6:ir,t 
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TABLE 2: HPLC OPERATING CONDITIONS 

lnstrum!.'111 
Column 

f'low rate (ml/min) 
lnjcctil>n Vti!umc(µl.) 
W11n~kng1h fnmJ 
Column Tet11pl,-r,11un: {"C) 

Tmy Tcml)l:mtul't' (°C) 

Flow mlc Run time (min) (ml/min) 

().14.00 min 0.86 

14.01•19.00 min 0.86 
19.01 to 30.00 min 0.86 

Agilent 1100 Series llPLC Sy~tcm. with DAD 
Watl!'rs Acquity xBridgc 8Hll25 SEC. 7.8 x 150 mm ID 3.Sµm 

1-tPLC-Oradc Water 
(%) 

0 

10() 

0 

0.86 
25 
405 

Amhil'lll 

4 
~o mM Potlllium Ph~phllt.: 

pll 7.4. S rnM Sodium Cl1l~1ride 
l¾l 
HIil 
(I 

100 

Pag~ 15,,f35 
i\nalytical R~!fl 
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TABLE 3: METHOD VALIDATION RESULTS 

l.in~artt)· 

Sampk-11> P~kArn 

Lio I 
I057-l;l 
10.7110 

Lin 2 
23 . ..J604 
22.9J_q 

Lin 3 
,TT ~'i9-l2 
46-A874 

Lin -I 
9-Hlt.,o 
Q).6()(1I 

!.in 5 
187.()8(,-l 

184.2777 

Slo~: 
fntt'f"ttl)t: 

CorrdY.tion Codliclcnl tr): 

200.0000 

180,0000 

S 160.0000 

.e 140.0000 ~--------J' 

1120.0000 

11::= 
1 6-0.0000 

40.0000 

Z0.0000 

0.0000 

Thcorrtiul 
Concntrntion 

(mi:li:) 

n. t Z.l<, 
0.1:!J'> 
0.2572 
0.2.'i09 
051)(,(, 

0.-1%2 
1.0224 
(l.9%--1 
2.02(1;, 
1.1)1)85 

92.7032 
-0.1151 
0.9~J9 

V" 9L703x - 0.1151 
R' ~ 0.99989 

♦ Seflesl 

--Unear JSerieslJ 

0.0 o.s 1.0 1.5 2.0 2.S 

Concontr.rt!On (ms/&) 

P~~ l(,of.15 
t\n11l~·1i~nl Reixm 

Slud~- Numh.:t II' ~31 M 
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TABLE 3 (cont>: METHOD VALIDATION RESULTS 

System Sullllhilily 

(Annlpi:d w1 111171201M 

S1mplf ID Theorerkal Retelllioa flmir-
Cont. ◄ n1gfg) (min) 

4.1680 

4.1682 

I.IN 3·1 0.4962 4.1687 

4.17m 

4.lr.XR 

Average 4.1688 

STDEV 0.0(1()9 

0/.RSD ll.11'.f 

Ac~'l.lrncy u.mJ Precision 

(Annly;,:c<l mt 11/17120]6) 

Sample Theoretical Cakul1ted 
% Cone:. PnkAre1 Cone. N11m, 

(mw,;) (mg/,:1 RKO\iery 

...i;.10:n 0.4878 97.Yil-
O..'ifll 2 

QC -U.9771 0.-1864 97.0% 

I.rm 45.4857 0.4919 972% 
0.5062 

45.2369 (UIW2. %Ji'Jt 

87.!05(1 0.94-09 1RJ% 
1.0082 

Q(.' 86.7802 0.937J 9J.0% 

High ll<>.17~ 0.9J()<) 923'/t 
I .0086 

8$,6,11)8 0.9252 91.7'.li· 

) = 92.7032 • 0.11; 1 

PnkArea 

45.!002 

4-1.'PJW 

44.71)1)7 

+U757 

.i.1.2105 

44.6650 

03713 

0.8% 

Aver11ge •,<. 
R.ecovr.-y 

(SD J 3/oRSD) 

tJ7.U','l: 
10.J':f· 1 0.]'.if I 

'i2.f,9r 
!0.79.· t 0.8',ll 

Plq!<: 17of35 
Amtl~·licnl Rq,ort 
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TABLE 3 (cont): METHOD VALIDATION RESULTS 

Ptak Area 
l I.I 192 

LIN 1-A I L7.iSt 

HO I AM·I ND 

HOIM-.J.2 ND 

HO I AM-3 ND 

Soecllklh' 

NA 
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TABLE 4: NEAT TEST SUBSTANCE STABLJTY ANALYSIS 

Samplt' 
Samplt f!iaal 

Day 1 Wcif:hl Cone, 
!'.11mc 

{g) (mi,'i:) 

O.JDI"'/ 0.4'17..1 
() NT I A OJl'1')8 0.4888 

OJIJI I 0.-1%1.l 

0-1026 O.'\017 

14 NT2A O.IHJI 05(11(, 

O.ll)(l!! 0,48.% 

0.11),W o.<mn 
21 NT J 1\ O.HHI 051.12 

0.11.1.F 05!8i 

' Dll) '.S rc!Uliw 1,1 !he in ilinl d1ct pn:pnrnlton. 

.-\naly1cdon IOl27i::!Ul6 

Cakolatrd 

"· Prak Ann Cnnr. 
!mg/it) 

Rtc~t'r,· 

-lS3..IJ6 0.4738 952~':i. 

44.2t,51 0.4622 ~.5..'i'E 

,L'l-.1471.1 t•.~717 ... ~.(l!!~ 

J..-5.blOI 0.47711 QS!Jll% 

..15.'i5.IJ 0.4"'111 •M.'Wt. 

,1,1,ll~I 0,168!"! 1)5119~ 

,Htl057 ().4-18'"1 ~.20% 

45b8J2 o.,-rn.; •13i12% 

-1.532.511 0.4736 91.41 '• 
~ ~ QJ.l 1.e!i7 • ~ .12.l7 

A~ll, 
SD/ •A, 

~n·onr:, 
0/4RSD 

9.l.%r~ 
0.00.v,1 
038\{· 

95,21N-
OJI0$,1 i 

055% 

l)()AA''° 
002--4~; 
2.W'l, 
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i.,,i. "°"' ~ S••rl•ID \H, Rto~I 1.nrl ,., "'~~· CP1'"1l 

u,.;11 _:\\H ~t~'!,j°fl'I :\Jl.1.00-

lfl.Jl A;\1•~ O;IO!I ii.iii;;« " 
H-t.JIAM-3: Uj(fH :\.ro,1 

H(I~ A l-1 ».m1 o;.(l'IO,'i. 

1in;:! ,\T--2 IU)).I; -~ 
Ht)}_•\·r-_, iJ.';lnl ~Jfi:1-' 

HOJ/\ ~1-1 U~"lr1 I <rt<.o> 
ltOlA \i-2 o.,'1'i'fl :iiJJ"'!'W ~:i~ 

!'itl l-i\,.1-) O.ltrrf, -~-IIP.t,ti!l-1 ll,4Qll ..... 1-=.,.:1,n 

ll0-4..\:H--l UJW: .!\:(LJ~'ii 

HP.l -\U,.1 11.i1u ;"if~~ 

li.(J,1iA"T-1 n~1- ~-= 
W._:1\1' t-:,1' u.~ !i.(t!!,fN-

}1-L);l;;\1,~ o~~i' ~lU(i-1 
_,..__.,.__.._ .... ~·-
H(lh I\ "-1·1 11.!l(Ot '!,,JJ.:4f.i, 

oun /4. M•: U~)-\11 'Ht\'\:' -1..,1, 

HOrl ,\ M.) !J..w9-I J,~ 

111,:AlH ll...f'001 "'~ 
lln7A'f:I,.! 114!»11 -.;~u 
Hn7All-1 0.1illU !f.Oi"""tl 

IMPOSSIBLE" 
TABLE !5: OIETARYMIXTURESAMPLEANALYSIS 

I ..... i ! 1•- l UOR(:OM". ,h...-'°"' 
·'""· r-. ! 1,,-1 1rr•1 •1,111,0 i ~hll:<1 

j C~'CI j j 
~D I NA NA i ,>;A 

f<l\ I ffA HA N~ s~ s~ 
NU I N ... NA NA 

14.:IYl I ,._.~ A.W ml/,li.~ 

,Q_-Ul(1.I j H..e..l(lf., ,.~~~----· ~ITT! .4µ1:, ! ~KW• 

"'-'<'1" 1 1),.1.1-il ,t!f,"'! rw~;-· 
WN-IJ>I-

' 
l}.t.j111 ~HI ' ~,~ 

-VH(.o-7 ! Q,.t.J~ 117n -,IIIICtl ,,.,~ '911~-

l<ANI l 0,.1\{J.t j .. )')'< ~."71;\ 

1-ff.,.1'7',q I n.1-J.r.O "'1<I> L~.,.,,. 
I JS» ~IS ~_,;.q-; . . 

t1..U1:0 I ,, ..... w, :1:lM r,;ill,"tlt'~ 

r,~1:,,.41 o.~ i ~J'- "!IMS-

4"'J.6i~ 1).WU - -111.'il l~~ m,;';i.,2.l'l 

.ir,~7 I f1..~ ! ...,,, l H>-1 ~,~ 
~~-o ,. •.. I o.•::lij 1 -~ ... _. ........ ~ -~t ,.,.,)\,l,;,;;.. ..WI 

,i_, ilrt,, i f:>l ... H ,lJY, l'>II ,11),1'1-- VT~"' 
.JA911J i o.u:,;,.;. ..,_~ "Jtl.ll•~ 

.. i,J,i'RHt: .. I U.tH7 .. m """"" 
J.I),\~ ..-,.1,.m .f!h, J.11' 1,1;'1-'i- . 'ltl.'1-,1-

.AJ.«,!IJ ~-..... -41:!'> ,-;_;:;-~ 
~lHrJ M,'\ ~~Q,,Ji~\• lUU.-. n~ ~ ·· •~1 t..r:»r., 1; nu 

Page 139 
PSL Study Number 43166 

%'r,ra<i 
%'h'11'1 ... .,, .... ,11, ., .. ..,,. >inllo1AI(, 

1 IISIII 

"·' N ... 

~-""' .. 

'1!,!W-\, 
tl,,N'Tq 

;!.IJl', 

~~.\S,<,:. 

1«H1l'i 

··~-.... --~-
v•~':'t 

IJ!l;~m .. 1.' 

'""' 
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~ If l'ner,1ru1~,n (II{) MA A ... lyn.,J ''" 11,~W!f>, uo n' .\1u,1~m1 ,.., 11,wi111i,1 

I j'.TOIO<, j! ,,._ ...... 41'1'. 

(~I j IWfnt 
~ i 

,\,,,... 
<>II,~ ,. -r.,,ir1 

IPllffll 

,;,, ··~ ,r,.,i; ,-r::◄ 11;-, 

k!..t_'I-

) :: •1~ ll'i-J,. • I t!l~ , _____________________ _ 
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i:-. f.r,:wt 

"1"'¥" btl'ltffO tht 
..\1.tfllJ:ll' dn,11'1 t.'t,i- ~ 

IISD> 

~':",i~\ 

"' u,.; 
~,rn, 

!~r;'"l 

'' 

~.~ 

f(Qh.!'>J-

'~~14'); 
~"'rt 

:-;:~,;. 

IJ' I.ti•.~ 

-tdl.cBS-

, .. J.F'( ~J n( Jnl.. 
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IMPOSSIBLE" 
TABLES Ccont) INOIVIOUAL SAMPLE ANALYSES 

Stull} Out (I CM!. {110 MA Annl)l<'ll 1"1 I l'l!.'~016, 110 ff' Amd),<d<1n I l·V1:1(1Jt',f 

~plr -•-:ii• n- l',r,6'. i ('.it, p,... 
-\••"'11' % 

·"-•rl" ID 
"''·~► 

llfOllt'llt l.c,tl 
Anl!II I C"l'IAt". <·-- (ppm) ¾Wm to~ 

WL(~I (Pl'ml t•l!ll) cn•o 
HU c,A T-:1 O:'in'J 1'.'i1t.'1,,::.I ~-fJ!M-2.L ,(J:~,:.t 1../1:cJ.1.? l(tJ.lH:\, 

HD ~:'l1 l-~ o~r:Xi- 1i\i,.~ ~-~J n .. °i:CI ,~-m- l..t'f,O n.1:2•; 'i'\b.n, ..... 
HOt'1,'\ T ,\ {F.:,@ 15.f1)';'1:, 4\~Q,~ 1 -U.4iUJ t..:i~I~ l(C."'.i'H~ 

mi"iiiXW'f -0:\1:'.(,, l!'tl-L.,?l!. lJl)~l <:t.;NIJ I.UJI. l'"C.l}r'~ 
t-t:1 lklt\.~,~ o.r,.'.Ct,i- 1:'ilJl.1) 1>II.H ....-i l:l"'-4 I O~'N 1,-r,.1.u t,Ofel ~ ii'. \ltlffi~ 
HO {"/1.M-.\ 'J,.:RJI L~ 1~rn ~~! O~.IIJ i.u;-;i ~•.m--
ll<:> !•A ~-I .03,!i! r.i.ffl~ .4l.~W7~~Jr· l.~~ ;-.,,.,.,_ 
I~.) IIJA B-:! o~u 15.Jrr;Q -ll _......,,~' 0.J.lj! I',();() ~Yi71 471~ 'r..J.1.11¼ 
IK• 1~-~ e-~ ,,~ L~O!~ -~~: h--',(te!,: !~J{ll ..._,w~ 

I ~ '13,.t.!.1--:'~ • L.:•1 \"; 

C<lb >hoded in!!'"-:> """' t<-•=l>·,cd ,..., l :!.ill5/2(116 dU< t.1 hiJ!-1, ¾Rli-1). 
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•,4TiitVff 

A•U9 ""'""" 11,. 
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1-1111~ 
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I>") lJ l'rcP111•l~10 (S,\ IHI M.\ Anal~,_..~ ll'l l(l':!1•1016. !>A n: ,\nal,«ll "" IW;?f120ln) 

I,).., H•-• U-1.rol 
\\1, Ill 111'"'1 

P.tal; «-•"'•<"-. Pok("-· ""'~ ¾11.'>0 .\ffll lfftCJ'IDI.) 11•..-> IPP•I 
f) I )<,\ N,\ 

~lJ SA M,\ N,, 
-- ,;n l-- i<.\ -----· N,\ 

.a,-m 
!',IIJ ; Ni\ r<:, 
Nil N~ N,', N,\ 
1'JIJ Ni\ N.\ 
~11 ),1' ~ ... 
~IJ N.\ N.\ N,\ 
'Nil N~ N-\ 

,i.'i.-"''.;,,\.,l Ut-1!1.H ,I~ 
SA. l.- "i- ,\.J II ,4.1.-.,tf t •F.~ , 
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_11.~~!J~:.t~ 
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S,\ ., ,~ ..\ j 
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Soapl< I.JtkR'"lllfll< 0.,.,1..--.1 
\\'l,lll WI.Ill IPP,,,I 
o.~fl ~Ill.IS 
0-jJ(Q 

_,_ 
IM'J!tl ?i(k,IN 

.,,.., Q:~n.,,..,.. 

'""" 1)...<IXll ~w;r. 
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TABLE 5 jcont) INDIVIDUAL SAMPLE ANALYSES 
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l.~!&11 
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Rfqynt wq,u 
We.JIU 

IMPOSSIBlE' 
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TABLE 5 (conl) INDIVIDUAL SAMPLE ANALYSES 

Stu,i:- [J:•r ll ,,,114l>"'il "" 111'!7•!lil(>) 

°""' 
I no1,. -. ...... r-~.,. 
I C-anr. Cuoc. 

IP$1ffll 
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l"'l:111) (Pl'llll 

., ... _ ¾ll.~11 % h~I l ¾ lalll'1 
IP ... I j ,\Hr"lt<' 
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Ii\ ',-,.·,t U.iil'O' ,,;u,-~11 (J 

i. \', .,.J 0.1.~1' ,~ 
I.'\.''°'.,., u._.un ;115~_-\ 

·H,(iC-1 ".JIJ' 
,:IJj;t~u--· 

"" -~ 

/~[-~: 
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P·.tl:( J-111f)! 
Anat>'lirul Ri;pun 
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TABLE 5 jcont.) INDIVIDUAL SAMPLE ANALYSES 
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APPENDIX E: OPHTHALMOLOGY 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Page 155 
PSL Study Number 43166 
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Kristina R. Vygantas, DVM, Dlplomate American College of Veterinary Ophthalmologists 
319 Perrinev!lle Rd. 

Exam Date: September 23, 2016 

Robbinsville, NJ 08691 
609.259.8300 (work) 

44 male and 44 female SD rats were examined. The examinatlon was performed under dim 
light conditions after pharmacologlc mydrlasls with 1% troplcamide ophthalmic solution. Both 
eyes of e..ch animal were examined using slit lamp biomlcroscopy and Indirect 
ophthalmoscopy. All animals were all normal on ophthalmic exam and thus, suitable for 
inclusion in this study. 

Kristina R. Vygantas, OVM 
Diplomate, American College of Veterinary Ophthalmologists 
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Page 157 
PSL Study Number 43166 

Kristina ft Vvsantas, OVM, Dlplomate American Colleae of Veterinary Ophthalmok,gists 
319 Perrinevllle Rd. 

Eleam Date: October 2~. 2016 

Eurofins Study No: 43166 
P:SL No. 160720-SR 

Robblnwllle, NJ 08691 
~9.259,8300 (work) 

40 male and 40 female SD rats wer!!, examined. The examination was performed under dim 
light cond[Uons after pharmacologic mydrlasis with 1% tropfcarnide .ophthalmic solution, Both 
eyes of each animal were examined using slit lamp blomlcro$Copy and indirect 
ophthalmoscopy. All animals were all normal on ophthalmic e)(am, thus the testsubst;!lhee was 
not considered an ocular toxicant. 

Krist na It Vypntas, D M 
Diplomate, American College of Veterinary Opht~lmologJru 
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Page 158 
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APPENDIX F: INDIVIDUAL ANIMAL IN-LIFE CLINICAL OBSERVATIONS1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day of test substance corresponds to 25D mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Day numbers relative to Start Date 

Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 
1 1 

7 B 9 0 2 3 

Page 159 
PSL Study Number 43166 

4 5 6 7 B 9 
-----------------------~------~~-~~-----------------------------------------~~-------------------------------------~·~------------------------

m 7001 No Abnormalities Detected 
7002 No Abnormalities Detected 
7003 No Abnormalities Detected 
7004 No Abnormalities Detected 
7005 No Abnormalities Detected 
7006 No Abnormalities Detected 
7007 No Abnormalities Detected 
7008 No Abnormalities Detected 
7009 No Abnormalities Detected 
7010 No Abnormalities Detected 

Severity Codes: X = Present; S = Slight; 

Group - o mg/kg/day 
Group 3 - 1024 mg/kg/day 

Group 2 512 mg/kg/day 
Group 4 - 1536 mg/kg/day 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

M = Moderate; 

X X X X X X 
X X X X X X 

X X X X X X 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

X X X X X X 
X X X X X X 
X X X X X X 

F = Superficial 

X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
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Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Day numbers relative to Start Date 

2 2 2 
Group Sex Animal Clinical Sign Site 0 1 2 

2 2 2 2 
3 4 5 6 

2 2 
7 8 

2 
9 

Page 160 
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3 
0 

-------a••••••••••••••••w•~w------•-•-••••••••••••••~~w•~••••••••••••••••••••••••••••••••••••••••••••••••• 

m 7001 No Abnormalities Detected 
7002 No Abnormalities Detected 
7003 No Abnormalities Detected 
7004 No Abnormalities Detected 
7005 No Abnormalities Detected 
7006 No Abnormalities Detected 
7007 No Abnormalities Detected 
7008 No Abnormalities Detected 
7009 No Abnormalities Detected 
7010 No Abnormalities Detected 

Severity Codes: X = Present; S = Slight; M = Moderate; 

Group 1 - o mg/kg/day 
Group 3 - 1024 mg/kg/day 

Group 2 - 512 mg/kg/day 
Group 4 - 1536 mg/kg/day 

X 
X 
X. 
X 
X 
X 
X 
X 
X 
X 

F = SupeMicial 

X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
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Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Page 161 
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----------------------------------------------------------•----••-w---~wM•~----M-w---•Mww~w-•~••~•M--•w~w-www--~w•~»-»»•-•-»-•••-•••••--•---•--

Day numbers relative to Start Oate 

Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 8 9 0 2 3 4 5 6 7 8 9 
--··-----------------~-~~~~-------------------------------------------------------------------------------------------------------------------
2 m 7021 No Abnormalities Detected 

7022 No Abnormalities Detected 
7023 No Abnormalities Detected 
7024 No Abnormalities Detected 
7025 No Abnormalities Detected 
7026 No Abnormalities Detected 
7027 No Abnormalities Detected 
7028 No Abnormalities Detected 
7029 No Abnormalities Detected 
7030 No Abnormalities Detected 

Severity Codes: X = Present; S = Slight; 

Group - O mg/kg/day 
Group 3 - 1024 mg/kg/day 

Group 2 - 512 mg/kg/day 
Group 4 - 1536 mg/kg/day 

M = Moderate; 

X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 

F = Superficial 

X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
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Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Page 162 
PSL Study Number 43 I 66 

------------------------------------------------------------------------------------------------------~------~~-~ft·-------------~--~·----------

Day numbers relative to Start Date 

2 2 2 2 2 2 2 2 2 2 3 
Group Sex Animal Clinical Sign Site o 2 3 4 5 6 7 8 9 o 
-----------------------------------------------------------------------------------~---------------------~ 
2 m 7021 No Abnormalities Detected 

7022 No Abnormalities Detected 
7023 No Abnormalities Detected 
7024 No Abnormalities Detected 
7025 No Abnormalities Detected 
7026 No Abnormalities Detected 
7027 No Abnormalities Detected 
7028 No Abnormalities Detected 
7029 No Abnormalities Detected 
7030 No Abnormalities Detected 

Severity Codes: X = Present; S = Slight; M = Moderate; 

Group • o mg/kg/day 
Group 3 • 1024 mg/kg/day 

Group 2 · 512 mg/kg/day 
Group 4 • 1536 mg/kg/day 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

F = Superficial 

X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
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Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-0ay Dietary Study in Rats 

Day numbers relative to Start Date 

Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 8 9 0 2 3 

Page 163 
PSL Study Number 43166 

4 5 6 7 8 9 
--•-•••••••ft-W~~~~-------------------~~~~~~~~•••••••••••••w••w~•~-•-•----------------------------------------~----~-a•--------•----••--••-•--• 
3 m 7041 No Abnormalities Detected 

7042 No Abnormalities Detected 
7043 No Abnormalities Detected 
7044 No Abnormalities Detected 
7045 No Abnormalities Detected 
7046 No Abnormalities Detected 
7047 No Abnormalities Detected 
7048 No Abnormalities Detected 
7049 No Abnormalities Detected 
7050 No Abnormalities Detected 

Severity Codes: X = Present; S = Slight; 

Group · O mg/kg/day 
Group 3 - 1024 mg/kg/day 

Group 2 - 512 mg/kg/day 
Group 4 - 1536 mg/kg/day 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

M = Moderate; F = Superficial 

X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
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Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Day numbers relative to Start Date 

2 2 2 2 
Group Sex Animal Clinical Sign Site 0 2 3 

2 2 2 2 
4 5 6 7 

2 2 
a 9 

Page 164 
PSL Study Number 43166 

3 
0 

---------------------------------~~~-~~--~~w~~~w~---------------------~·-~~~~~~----------------M~WW~~-----
3 m 7041 No Abnormalities Detected 

7042 No Abnormalities Detected 
7043 No Abnormalities Detected 
7044 No Abnormalities Detected 
7045 No Abnormalities Detected 
7046 No Abnormalities Detected 
7047 No Abnormalities Detected 
7048 No Abnormalities Detected 
7049 No Abnormalities Detected 
7050 No Abnormalities Detected 

Severity Codes: X = Present; S = Slight; M = Moderate; 

Group 1 - o mg/kg/day 
Group 3 - 1024 mg/kg/day 

Group 2 - 512 mg/kg/day 
Group 4 - 1536 mg/kg/day 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

F = Superficial 

X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
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Page 165 
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Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

------------------------------------------------------------------------------------------------------------------------------------~----------

Day numbers relative to Start Date 

1 1 1 

Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 8 9 0 2 3 4 5 6 7 8 9 

------------~~-----------------~------------------~-~-------~~~----------~--~---------~~~--------------------------~~~~~----------------------
4 m 7061 No Abn o rmali ties Detected 

Staining Cage 
7062 No Abnormalities Detected 
7063 No Abnormalities Detected 
7064 No Abnormalities Detected 
7065 No Abnormalities Detected 

Staining Cage 
7066 No Abnormalities Detected 

Staining Cage 
7067 No Abnormalities Detected 

Staining Cage 
7068 No Abnormalities Detected 

Staining Cage 
7069 No Abnormalities Detected 

Staining Cage 
Eschar Head 

7070 No Abnormalities Detected 
Staining Cage 

Severity Codes: X = Present; S = Slight; 

Group - 0 mg/kg/day 
Group 3 - 1024 mg/kg/day 

Group 2 - 512 mg/kg/day 
Group 4 - 1536 mg/kg/day 

X X X X X X 
Pan 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

Pan 
X X X X X X 

Pan 
X X X X X X 

Pan 
X X X X X X 

Pan 
X X X X X X 

Pan 

X X X X X X 
Pan 

M = Moderate; F = Superficial 

X X X X X X X X X X X X X 
X 

X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X 

X 
X X X X X X X X X X X X X 

X 
X X X X X X X X X X X X X 

X 
X X X X X X X X X X X X X 

X 
X X X X X X X X X X X X X 

X 

X X X X X X X X X X X X X 
X 
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Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Day numbers relative to Start Date 

2 2 2 
Group Sex Animal Clinical Sign Site 0 1 2 

2 2 2 2 
3 4 5 6 

2 2 
7 8 

2 
9 

Page 166 
PSL Study Number 43166 

3 
0 

------------------------------------------~-~---------------------~M--------------------~~-------------••• 
4 m 7061 No Abnormalities Detected 

Staining 
7062 No Abnormalities Detected 
7063 No Abnormalities Detected 
7064 No Abnormalities Detected 
7065 No Abnormalities Detected 

Staining 
7066 No Abnormalities Detected 

Staining 
7067 No Abnormalities Detected 

Staining 
7068 No Abnormalities Detected 

Staining 
7069 No Abnormalities Detected 

Staining 
Eschar 

7070 No Abnormalities Detected 
Staining 

Severity Codes: X = Present; S = Slight; M = Moderate; 

Group - o mg/kg/day 
Group 3 - 1024 mg/kg/day 

Group 2 - 512 mg/kg/day 
Group 4 • 1536 mg/kg/day 

X 
cage Pan 

X 
X 
X 
X 

Cage Pan 
X 

Gage Pan 
X 

Gage Pan 
X 

Cage Pan 
X 

cage Pan 
Head 

X 
Cage Pan 

F = Superficial 

X X X X X X X X X 

X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 

X X X X X X X X X 

X X X X X X X X X 

X X X X X X X X X 

X X X X X X X 

F F 

X X X X X X X X X 
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Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Day numbers relative to Start Date 

Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 8 9 0 2 3 

Page 167 
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1 1 
4 5 6 7 8 9 

--------~------------••••••••••••••••••••••••••••••••••••••••••••~---~------•••••••••••••••••••••••-••-~------•••••••ftWW•••••••••••••••••-••Y• 

f 7011 No Abnormalities Detected 
7012 No Abnormalities Detected 
7013 No Abnormalities Detected 
7014 No Abnormalities Detected 
7015 No Abnormalities Detected 
7016 No Abnormalities Detected 
7017 No Abnormalities Detected 
7018 No Abnormalities Detected 
7019 No Abnormalities Detected 
7020 No Abnormalities Detected 

Severity Codes: X = Present; S = Slight; 

Group · O mg/kg/day 
Group 3 - 1024 mg/kg/day 

Group 2 • 512 mg/kg/day 
Group 4 - 1536 mg/kg/day 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

M = Moderate; 

X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 

F = Superficial 

X X X X X X X X X X X X 
X X X X X X X X X X X X 
X X X X X X X X X X X X 
X X X X X X X X X X X X 
X X X X X X X X X X X X 
X X X X X X X X X X X X 
X X X X X X X X X X X X 
X X X X X X X X X X X X 
X X X X X X X X X X X X 
X X X X X X X X X X X X 
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Day numbers relative to Start Date 

2 2 2 2 
Group Sex Animal Clinical Sign Site 0 2 3 

2 2 2 2 
4 5 6 7 

2 2 
8 9 

Page 168 
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3 

0 

------------------~~----------~~~~--------------~~~---------~---------------~~~--------------------·~~----
f 7011 No Abnormalities Detected 

7012 No Abnormalities Detected 
7013 No Abnormalities Detected 
7014 No Abnormalities Detected 
7015 No Abnormalities Detected 
7016 No Abnormalities Detected 
7017 No Abnormalities Detected 
7018 No Abnormalities Detected 
7019 No Abnormalities Detected 
7020 No Abnormalities Detected 

Severity Codes: X = Present; S = Slight; M = Moderate; 

Group - o mg/kg/day 
Group 3 - 1024 mg/kg/day 

Group 2 - 512 mg/kg/day 
Group 4 - 1536 mg/kg/day 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

F = Superficial 

X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 

240 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 241 of 526

Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Page 169 
PSL Study Number 43166 

--------~-~~MAAAA•••---~~----------------~~~-••••••••••••---•~------------------------~----••••••--------------~-~--•-~------------------------

Oay numbers relative to Start Date 

1 
Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 8 9 0 2 3 4 5 6 7 8 9 

-------·------------------------------~~-----------------------------------------------------------------------------------~------------------
2 f 7031 No Abnormalities Detected 

7032 No Abnormalities Detected 
7033 No Abnormalities Detected 
7034 No Abnormalities Detected 
7035 No Abnormalities Detected 

Alopecia Left Forelimb 
Alopecia Right Forelimb 

7036 No Abnormalities Detected 
7037 No Abnormalities Detected 
7038 No Abnormalities Detected 
7039 No Abnormalities Detected 
7040 No Abnormalities Detected 

Severity Codes: X = Present; S = Slight; 

Group 1 - O mg/kg/day 
Group 3 • 1024 mg/kg/day 

Group 2 - 512 mg/kg/day 
Group 4 • 1536 mg/kg/day 

M = Moderate; 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

F = Superficial 

X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
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---------------------------~~---~--------------------------------------------------------------------------------------------------------------

Day numbers relative to start Date 

2 2 2 2 2 2 2 2 2 2 3 
Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 8 9 0 

--------------------------------------------------------------------------~~~-----------------------------
2 f 7031 No Abnormalities Detected 

7032 No Abnormalities Detected 
7033 No Abnormalities Detected 
7034 No Abnormalities Detected 
7035 No Abnormalities Detected 

Alopecia 
Alopecia 

7036 No Abnormalities Detected 
7037 No Abnormalities Detected 
703B No Abnormalities Detected 
7039 No Abnormalities Detected 
7040 No Abnormalities Detected 

Severity Codes: X = Present; S = Slight; M = Moderate; 

Group - o mg/kg/day 
Group 3 - 1024 mg/kg/day 

Group 2 - 512 mg/kg/day 
Group 4 • 1536 mg/kg/day 

X X 
X X 
X X 
X X 
X 

Left Forelimb s 
Right Forelimb s 

X X 
X X 
X X 
X X 
X X 

F = Superficial 

X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 

s s s s s s M M M 
s s s s s s M M M 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
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Day numbers relative to Start Date 

Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 
1 

7 8 9 0 2 3 

Page 171 
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1 
4 5 6 7 8 9 

---------------------------------------------------------------------------------------------~~~~~·ft··----------------------------------------
3 f 7051 No Abnormalities Detected 

7052 N□ Abnormalities Detected 
7053 Na Abnormalities Detected 
7054 No Abnormalities Detected 
7055 No Abnormalities Detected 
7056 No Abnormalities Detected 
7057 No Abnormalities Detected 
7058 No Abnormalities Detected 
7059 No Abnormalities Detected 
7060 No Abnormalities Detected 

Severity Codes: X = Present; S = Slight; 

Group 1 - O mg/kg/day 
Group 3 - 1024 mg/kg/day 

Group 2 - 512 mg/kg/day 
Group 4 - 1536 mg/kg/day 

M = Moderate; 

X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 
X X X X X X 

F = Superficial 

X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X 
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••••••••••WWWW•ft-ftWft-ftWWWWW~WWWftWftft ___ ftW-WWWftWW-ftW~WWWWWW~WRWWWWWW•w-••----------------------------~---~-~-~-~---------------------------------

Day numbers relative to Start Date 

2 2 2 2 2 2 2 2 2 2 3 
Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 a 9 0 
----------------------------------------------------------------------------------------------------------
3 f 7051 No Abnormalities Detected 

7052 No Abnormalities Detected 
7053 No Abnormalities Detected 
7054 No Abnormalities Detected 
7055 No Abnormalities Detected 
7056 No Abnormalities Detected 
7057 No Abnormalities Detected 
7058 No Abnormalities Detected 
7059 No Abnormalities Detected 
7060 No Abnorm'ali ties Detected 

Severity Codes: X = Present; S = Slight; M = Moderate; 

Group - O mg/kg/day 
Group 3 - 1024 mg/kg/day 

Group 2 - 512 mg/kg/day 
Group 4 - 1536 mg/kg/day 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

F = Superficial 

X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
X X X X X X X X X 
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--------------------•••••••••-----,,------------~~w~~-•••••••••-•~--- ------••~-~•w~ww•••••••••••••••R••R~Rftftft~-----------------------w 

Day numbers relative to Start Date 

Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 8 9 0 2 3 4 5 6 7 8 9 

-------------------------------------·--------------------------------------------------------------------------------------------------------
4 f 7071 No Abnormalities Detected 

7072 No Abnormalities Detected 
7073 No Abnormalities Detected 
7074 No Abnormalities Detected 
7075 No Abnormalities Detected 
7076 No Abnormalities Detected 
7077 No Abnormalities Detected 
7078 No Abnormalities Detected 
7079 No Abnormalities Detected 
7080 No Abnormalities Detected 

Severity Codes: X = Present; S = Slight; 

Group • O mg/kg/day 
Group 3 - 1024 mg/kg/day 

Group 2 - 512 mg/kg/day 
Group 4 - 1536 mg/kg/day 

M = Moderate; 

X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 

F = Superficial 

X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
X X X X X X X X X X X X X 
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Day numbers relative to Start Date 

2 2 2 2 
Group Sex Animal Clinical Sign Site 0 2 3 

2 2 2 2 
4 5 6 7 

2 2 
8 9 
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3 
0 

---~-~~-~~------------------------------------~--ft~~~Kftft••••••-•••••••••--••••-••••••••••••••~~W~W~WWWWW•• 

4 f 7D71 No Abnormalities Detected 
7072 No Abnormalities Detected 
7073 No Abnormalities Detected 
7074 No Abnormalities Detected 
7075 No Abnormalities Detected 
7076 No Abnormalities Detected 
7077 No Abnormalities Detected 
7078 No Abnormalities Detected 
7079 No Abnormalities Detected 
7080 No Abnormalities Detected 

Severity Codes: X = Present; S = Slight; M = Moderate; 

Group • o mg/kg/day 
Group 3 • 1024 mg/kg/day 

Group 2 - 512 mg/kg/day 
Group 4 - 1536 mg/kg/day 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

F = Superficial 

X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
X X X X X X X X 
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Page 175 
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APPENDIX G: DETAILED CLINICAL OBSERVATIONS ASSESSMENT METHODS 
SCORING KEY 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 
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Page 176 
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APPENDIX G: DETAILED CLINICAL OBSERVATIONS ASSESSMENT METHODS 
SCORING KEY 

Removal from Cage and Open Field Observations 
Activity/ Arousal 0. Alternating behaviors - animal goes through normal repertoire of behaviors during 

observation period. These consist of exploring, sniffing, grooming, rearing, etc. 
I. Inactive/Alert - animal sits in one place during the observation period but appears to 

be aware of its surroundings. It may go through its normal repertoire of activities but 
the majority of the observation period is spent not moving. 

2. Hypoactive/Not alert - animal sits in one place during the observation period. Animal 
appears to be unaware of its surroundings or in a stupor. 

3. Hyperactive/Hyperalert - animal appears excited. Animal may dart and freeze during 
the observation period or animal may sit in one place and jump at any sound or 
movement. 

Biting 0. None 
I. Biting cage 
2. Self-mutilation 

Circling 0. Absent 
I. Present 

Convulsions 0. None 
1. Clonic - alternating periods of contraction and relaxation of muscles 
2. Tonic - prolonged period of muscle contractions 

Defecation 0. None/Normal 
I. Soft (partially formed) 
2. Diarrhea (watery feces) 

Ease of 0. Slight/moderate resistance - animal is easy to handle, may squirm or vocalize 
Removal/Handling occasionally. 

1. No resistance - animal is limp/flaccid when being handled. 
2. High resistance/aggressive - animal is difficult to handle, and/or squirms continuously, 

and/or tries to bite handler. 
3. Airn:ressive - biting or lunging behavior specifically directed at handler. 

Emaciation 0. Absent 
t. Present ( confirmed using body weights) 

Eyes 0. Normal 
1. Exophthalmos - abnormal protrusion of eyeball 
2. Endophthalmus - sunken eyeball 
3. Eye damaged- mechanical damage (e.g. orbital bleeding, etc.) 

Fur/Skin A1mearance 0. Normal 
t. Unkempt - coat rough or ungroomed, may be slightly stained 
2. Urine stained/wetness (Ano-genital staining) 
3. Hair loss 

Gait 0. Normal 
t. Abnormal - limbs exaggerated/splayed, hind limbs and/or forelimbs show exaggerated 

placement or movement 
2. Non weight bearing (Limping) 

Lacrimation 0. Absent 
t. Present - lacrimation noticeable. 
2. Excessive - animal has excessive amount of tearing. 

Note: Descriptors (i.e. color ofocular discharge will be noted on daily observation 
sheet). 

Locomotion 0. Normal 
1. Somewhat impaired 
2. Totally impaired 
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APPENDIX G {cont.): DETAILED CLINICAL OBSERVATIONS ASSESSMENT METHODS 
SCORING KEY 

Mucous Membranes 0. Normal 
1. Present - mucous noticeable 
2. Excessive - animal has an excessive amount of mucous present 

Muscle Tone 0. Normal - muscles are resilient and firm and the hind legs go through their full range 
of motion. 

1. Increased - muscles are rigid, hind limbs will not go through their full range of 
motion. 

2. Decreased - muscles are flaccid, hind limbs have little or no resistance to movement 
Palgebral Closure 0. Eyes wide open 

1. Eyes halfway shut 
2. Eyes completely shut 

Piloerection 0. Absent 
1. Present 

Posture 0. Normal (awake)- alert, sitting, standing, or rearing 
1. Normal (sleeping) - curled up, usually with head down 
2. Hunched - abnormal posture 
3. Flattened (prone) - limbs spread out lying flat or on one side 

Respirator:i: Pattern 0. Normal 
I. Slow 
2. Rapid 
3. Rales (Moist or Dry) 
4. Gasping 
5. Labored - Dyspnea 

Salivation 0. None 
I. Present - salivation is noticeable around the edge of the mouth 
2. Excessive - salivation extends to the fur around the iaw 

Tremors 0. None 
I. Slight - localized to one area, or a twitch/spasm of a localized area 
2. Severe - more than one area or involving whole body 
3. Fasciculation -wave-like ripples ofa muscle or group of muscles 

Unusual Behaviors 0. Absent 
1. Present - Be specific in describing all unusual behaviors on data sheet. 

Urination 0. None/Normal 
1. Excessive 

Vocalization, removal 0. Absent 
from cage 1. Present - animal vocalizes unprovoked or continuously vocalizes when being 

handled. 

Vocalizations, ogen field 0. Absent 
observations 1. Present 

Writhing 0. Absent 
I. Present 

Manipulative Tests 

Pupillarx reflex 0. Normal 
I. Slow or absent- pupil reaction is slow or absent. 

249 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 250 of 526

Page 178 
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APPENDIX H: INDIVIDUAL ANIMAL DETAILED CLINICAL OBSERVATIONS1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day of test substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: I 024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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So:: .Fcnrnle Da}"(SJ Rciati\'C to-Start 03tC-

1024 OetClinOb, (Opm Field Ob,) 
m!t'kw'da)' V«::a.laWiClfl Vix"iH2.ati;;.1 vlX'alllitiOO 
Groop 3 (Or) (Or) (Or) 

M 21 28 

7051 0 0 0 

70~2 0 0 0 

70~3 0 0 0 

70$1 0 0 0 

i0~5- 0 0 0 

70~ 0 0 0 

"iOS7 0 0 0 

70-58 0 0 0 

70$9 0 0 0 

7060 0 0 0 

lr.:!MdllillAnlm•I Oolailod Clilieal Db>tMlons 

PSI. StooyNunl><,r43166 
A 2$-0ay Oietar, Sb!yin Rab 
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Sc::c 1-·rm:ilc D0a1{s) Rclatilr"c to Start U:nc 

1536 

lnof"1duol Anlmol D<!.ol,d Clillcal Oilo<w.ltion> 

PSI. StudyNlfflbor 431SS 
.US-Day Dielaly Stlldyin Rats 

Dc:cClina>i; •Removal trom Cri~e) 
111/!'lw~"l' H:tl1dlittg - HOJtd.litig Ha:ild~itlg H2111.dl~n8~ H:i.ndU119- Vo,c:il)w.li...n Vor;al01:l~oo Voculi.l.dim V«b.hznlim Vor~liz:Jtiou 
Groop ·1 Rta«ivlty Reai:-tit,1ity Reactivity Re-acti~•~ty Re-.ru;hvicy (RC) {RCJ (RC) IRCJ lRCI 

0 7 14 i 21 I 28 0 7 14 21 28 

7071 0 0 0 0 0 0 0 0 0 0 

~072 0 0 0 0 0 0 0 0 u 0 

7073 0 0 0 0 0 0 0 0 0 0 
~07,l 0 0 0 0 0 0 0 0 0 0 
7075 0 0 0 0 0 0 I) 0 0 0 

7076 0 0 0 0 0 0 0 0 0 0 
i077 0 0 0 0 0 0 0 0 0 0 

7078 0 0 0 0 0 0 0 0 0 0 
7019 0 0 0 0 0 0 0 0 0 0 

7080 0 0 0 0 0 0 0 0 0 [J 

l'alp<i>rol l'-,1prora1 
Clwurce- Closure, 

0 7 

0 0 

0 0 

0 0 

0 0 

u 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Palpd>ral J>a!pcl>rol -
Ck'5lJr-t Closun-

14 21 

0 0 

0 u 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
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Sc-:: t,•cm.alc Dr.)'(~) Rcfati•;,c- toSIM\ L)3lc 

1536 
mwkl!id..,, "p;t111dirJI l...Jmnn1uon L:Jcrirn.:11.jm Lacrimatloo L.1crimation 
Groop •1 Clo,;...., 

!S i 0 I 7 14 
I 

21 

' 
7071 0 0 0 0 0 

-;on 0 0 0 0 0 

7073 0 0 0 0 0 

707,1 0 0 0 0 0 

107:', 0 0 0 0 0 

7076 0 0 0 0 0 

1077 0 0 0 0 0 
i078 0 0 0 0 0 

7079 0 0 0 0 0 

i080 0 0 0 0 0 

!odMdu.,I Animal D•!liled Clill<41 Om.M1ion, 

PSt S!udy l/1n1b,r <13166 
A 28-0ay Oieta,y Stu<ty in Ras 

TkiClinct,i. (Remcv:11 from C:1gc) 

Lil,;rirrmlion EY< Ii)< 

28 0 7 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 -0 0 

0 0 0 
0 u 0 

0 0 0 
0 0 0 

Ey< l::y< 

14 21 

0 0 

0 0 

0 0 

0 0 

11 0 

0 0 

0 0 

0 0 

0 0 

0 0 

h)'< Mui:ous 
M,rnttr:Jnes 

28 0 

0 0 

0 u 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

Mucow 
~fombran~ 

7 I 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

MUCOI.Jj 

!1-tembrane,; 

14 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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So:: Female- Day(s) Rc-1:ifrrt to SlM Oare 

lS.36 
m~•tJ!ldoy MUtOU::P Mu~w:,, Salin1Lion S-a?L\'ati'1l Salh'Uliat 
Groop•I M-cmbrnnC".i Mm~lir.u1~ 

21 28 I 0 7 ! H 

7071 0 0 0 0 0 

1'07:!: 0 0 0 0 0 

707J 0 0 0 0 0 

707•1 0 0 0 0 0 

7075 0 0 0 0 0 

7-0i6 0 0 0 0 0 

7077 0 0 0 0 0 
7-0i8 0 0 0 0 0 

7079 0 0 0 0 0 

70W 0 0 0 0 0 

lndMduol Animol D•t.oil<d Clillcol 01>5eMM>m 

PSI. SwdyN11nlm43166 
A 28-0ay Di•ta,y Study in Rats 

DctCJm<b:& (RmiO\r:i.J ttom Cage} 

Sali~'1Llla1 S:ihwL:100 F.J11ac1alJa,11 liil~cr:11100 

21 28 I 0 7 

0 0 0 0 

0 0 0 0 

0 0 0 u 
0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

Emaciallon l!zmti-cllior1 f!m:ic-tutim 

1-1 21 28 

0 0 0 

0 Q 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 ') 

0 0 0 

0 0 0 
0 0 0 

Pilom:ciioo 

0 I 
0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

J11fot:rCCUctl 

7 

0 

0 

0 

0 
0 

0 

0 
0 

0 

0 
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1536 
111g,lqi/day P1locr-cdioo Piloc-m.1im Pi~im Fur!Skin-- l-"tirlSkin 
G1oop ·I 

14 21 28 0 ! 7 

-:011 0 0 0 0 0 

mn 0 0 0 0 0 

7073 0 0 0 0 0 

707-t 0 0 0 0 0 

707j 0 0 0 0 0 

7076 0 0 0 0 0 

707: 0 0 0 0 0 

7078 0 0 0 0 0 

7019 0 0 0 0 0 

7080 0 0 0 0 0 

lndMduolAnimal D•lal,d Clnl<aJ oi,,.MDono 

PSI. studyNllllber43156 
A 28-0ay Oietliy Swdy in Rats 

DetCrina>, {Rm1owl from Ca_ge) 

~ tui1skin· · fur/Skin E-'"ur.SJ.:.in Mw:dcT~i 

I 
14 21 I 28 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

~-,,·r·-
7 14 

0 0 

0 0 

0 0 

0 0 

0 " 
0 0 

0 0 

0 0 

0 0 

0 0 

Mwd~ 1·ou~Muttlc T~Jt' R~1f;it~'. 
P•ll,m 

21 28 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
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Se:,:: ftt'lt)alc D.ay~s) Rd:e.th•c to-scare DMc 

1ndMduol Animal Dot,iled Clr!lc.!! OtaM!lon, 

PSL Sb.dyN1111l>o143166 
A ?II-Day Oietoy Sn>dy in Rais 

IS36 DdClm{b:i; (Re:m.O\i:t! from C.ilgc) 

mwkRida:t Ri;spind~ Ri;~-p.n!l-QJ·y R<SpITTllOI)· R<>-PITTIIOIY. l'i,;,111,iir l'iipilio,y· ~l',q,iU'"l'··r p,,i,,uiuy' .l'UJ>lll"l' 
Groop •l PaUau Palkm Pall<rn P.iUml Roll°" Rofi•x R•fi°" Roll"" Roll"" 

7 u 21 28 i 0 1 14 21 28 

7071 0 D 0 D 0 0 0 0 0 

7012 0 0 0 0 0 0 0 0 0 

7073 0 0 0 0 0 0 0 0 0 

707-l 0 0 0 0 0 0 0 0 0 
iO'i:'.1 0 0 0 0 0 D 0 0 0 

1076 0 0 0 0 0 0 0 0 0 

7077 0 0 0 0 0 0 0 0 0 
':'Oi8 0 0 0 0 0 D 0 0 0 

i0i9 0 0 0 0 0 0 0 0 0 

7080 0 0 0 0 0 0 0 0 0 

Dct.Clin~.~ (Open Fi-e-ld Obii-) 

Acbwty/ Artjvjty1 .-\rti\.'ilJ/ A.rti•tily/ 
Arou~L Ar~:;i.l i\roo~I Aroosill 

0 , 14 21 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

Arti\ity/ 
Aro1mil 

28 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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So::: :r-·cma!c Dny(s-) Rc-!;1liH to Stan D-:1lc 

1536 
mgllcj!lday Corwul.$h11n:::1 (.'u~'i.'lll:1i..-c~ ,-.. r~- C-om1.11:ila-t:1 
Gfoup•I 

0 I 7 14 
I 

21 I 28 I 
iOiJ 0 0 0 0 0 
i072 0 0 0 0 0 

7013 0 0 0 0 0 
i07-t 0 0 0 0 0 

iOij 0 0 0 fl D 

7076 0 0 0 0 0 

iOii 0 0 0 0 0 

70i8 0 0 0 0 0 

iOi~ 0 0 0 0 0 

;oso 0 0 0 0 0 

lndMduolAnlmal D•llliltd Cl<lleal Olll,MlotlO 

PSL SbJ:ly N1mt,,r 43166 
A 28-Day Di,ta,y Study in Rais 

DdClinOb, (~m Field Ob,) 

Tranon, Trcitu::N T:ri::moni Tri::mON 

0 1 14 21 

0 0 D 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

Tremors 

28 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

POSWl"t' Pa1i1urc 

0 1 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

Po-.»iurc: 

14 

0 

Q 

0 

0 

0 

0 

0 

0 

0 
0 

. ·-roswrc-· 

! 21 

0 

0 

0 

0 

0 

0 

0 
u 
0 
u 
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Sex: Faualc- Dny(,) Rcla1ive lo SIID1 l);ite 

1~36 
IIIJlll<iz!doy PO::ltu.rc Goit 
Groop•I 

28 0 

7071 0 0 

707! 0 0 

iOiJ 0 0 

i'07,l 0 0 

i07~ 0 0 

1016 0 0 

iQii 0 0 

,078 0 0 

i0i9 0 0 

7080 0 0 

1.-.:IMdu&I Anim•I D•lliled Ci,,leol Ol>ltMtion> 

PSL Stu:lyNIJllbot43166 
A 28-Day Oi<lai)' Sludy in Rats 

DdCl010h• (~m Fi<ld Ol") 
Uilii' . ·-·••o<r.ut~-•c• ~"°"Ch:it--·~ ... Galt Lo-camOlim Locomol;on Locom-oti-oo 

7 1-1 I 21 28 0 7 1-1 

0 u 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

Locomotion LOC"ooletlon Ddhat:1ut 

21 28 0 

0 0 0 

0 0 u 
0 0 0 

0 0 0 

0 I ► 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

IJtJfilmxa 

7 

0 

0 
D 

0 

0 

0 

0 

0 

0 

0 

Dcf(i~dm. 

14 

0 

0 
0 

0 

0 

0 

u 
0 

u 
u 
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lndMdll!I Animal D•llli!td Clillcal Oto,Nlll.,.,. 

PSl Sludy Ni,nb,c 43166 
A 23-Day Diotary Study in Rais 

1~36 DaCHnObii; (Cften. Ftctrl Obi.J 

rnwl-wd,iy Dclec:rtia1 De-tCc:licc1 L1rinaliaa Urinutic.:1 Urination Vrimtlu:u Unnabon Urrurual Umm.1i1.I 
Groop·I Beb;ivicn Befn.\•ion; 

21 2B 0 7 ·~ 21 28 0 7 

7071 0 0 0 0 0 0 0 0 0 

70T.? 0 0 0 0 0 0 0 0 0 

7073 0 0 0 0 0 0 0 0 0 

707,1 0 0 0 0 0 0 0 0 0 

7075 0 0 0 0 0 0 I) 0 0 

i0'16 0 0 0 0 0 0 0 0 0 

i077 0 0 0 0 0 0 0 0 0 

7018 0 0 0 0 0 0 0 0 0 

i079 0 0 0 0 0 0 0 0 0 

7080 0 0 0 0 0 0 0 0 0 

Unu.."l.lal Unurual Un~ua• 
Behilviors Behavion;: Bfflavior.i-

I~ 21 2B 
I 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 " 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

Vo,uJiml.im 
(Ot) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

V1Kc1li2.atio11 
(O}') 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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So:: f<tllale 

1536 
mJVkw'da)' 
Groop 4 

7071 
i01:l: 

~073 
i'O'r.1 

i07:'i 

1016 

i077 

7078 
70751 

1080 

Dans) Relative to Stan iJalc 

Dc!ClinOb, (~m Ficl~ Ob,) 

Vi><;g:~;",rv"%~''""1Vo<t~;:;'im 

14 21 I ~B 

0 0 0 

0 0 
0 0 

0 0 

0 D 

0 0 

0 0 

0 0 
-0 0 

0 0 I 0 

lndMdUOIAnima!Dot,il,d Cliilool 0-tion, 

PSL stud)'NLmbcot43166 
A 2$-0ay Oieta,y S!udy in Rats 
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Page 251 
PSL Study Number 43166 

APPENDIX I: INDIVIDUAL ANIMAL BODY WEIGHTS1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day of test substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: l 024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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0 
milkg!dny 
Group I 

0 7 

7001 240 297 
7002 232 273 
7003 238 288 
7()(),1 234 271 
7005 228 267 
i006 2•17 303 
7007 2-12 308 
7008 230 283 
7009 241 29i 
7010 232 290 

Menn 236..1 287.7 
SD 6.1 1-1.0 

N 10 10 

Dil)'(•) Ro!atiw 
10$1:irt Date 

1,1 21 

345 3% 
327 362 

334 379 

JIO 3-13 
305 340 
3,17 •101 
358 ,100 

328 361 
342 381 
)27 366 

332.3 373.2 
16.5 22.7 
IO 10 

28 

429 
382 
401 
360 
357 
43,1 
-130 
379 
400 

375 

I 39.J.7 28,S 

10 

hmidual Ani:na Bollt Weigli• 

PSL Sli,;fy Number 43100 
A 28-0ay Oioia,y Study in Rats 
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512 
mg/kg/day 
Gr1."•up2 

0 7 

7021 232 284 
7022 236 295 
7023 243 299 
702-1 2-16 298 
7025 237 291 
702<:> 132 28S 
7027 2~0 291 
7028 228 273 
7029 241 306 
7030 229 271 

M"1lll 23M 289.6 
SD 6.1 I I.I 

N 10 10 

Da}~•} Relative 
lo Stm1 Dille 

1-1 21 

324 363 
346 383 
353 392 
3•16 383 
331 369 
3•15 381 
330 37,1 

309 3-11 
370 421 
316 359 

337.0 1376.6 
18.4 21.'I 
10 JO 

28 

390 
403 
415 
•10-0 
387 
•103 
398 
355 
458 
380 

398.9 
26.-1 
10 

llld<11idual Anina Bo~ Weigtts 

PSL study Number 43166 
A 28-0ay Oiet.uy Siu~ in R~ 
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Sex: Male Bodywcisht (g) 

1024 
mgfkg/day 
Group 3 

0 7 

7MI 238 281 
7042 250 306 
7043 232 282 
70.J.l 231 295 
7045 233 288 

70-16 HI 308 
70-17 239 30-1 
70al8 241 303 
7049 232 270 
7050 227 272 

Monn 236.7 290.9 
so i.O ID 
N 10 10 

D•)~•) Rolntive 
10S111rtDnte 

M 21 

333 377 
367 419 
322 366 
353 ,IOI 
337 378 

371 •115 
360 406 
360 411 
309 337 
304 335 

3•11.6 3&1.~ 
2-1.2 3l.l 
10 10 

i 28 

! 
402 
H8 
382 
•13·1 
401 
•1-18 
'133 
,1,15 
364 

3<15 

1 ·110.2 
37.2 
10 

lna.~idual Mimal Boot Weigtt& 

PSL st..tr Nomt,e,, 43166 
A 211-D:iy Oielary stuay in Ra!$ 
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S,-,;: Malo Dod}"Hi![l,, ($) 

1536 
mg/kg/doy 
Group 4 

0 7 

70l:>I 241 295 
7062 234 288 
7063 233 270 

i06•1 HO 304 
70(;5 246 308 
7066 239 299 
7067 2,J.1 306 

7068 226 2S1 
7069 229 293 
7070 231 28'1 

Mean 236.3 292.8 
SD 6.7 12.2 

N 10 10 

!),])~•) n.1 .. tivo 
lo Start Dale 

14 21 

342 380 
335 374 

305 345 
363 ·118 
362 4().1 

351 3% 
355 39.1 
326 362 
326 360 
330 366 

339.5 H9.9 
18.6 22.7 
10 10 

28 

<!04 
403 
369 

+16 
432 
,12[ 

-1l0 
385 
379 
396 

·1055 
24A 
10 

lnwiidual Animal Bo<I( Welgttt 

PSl Slu:ly Numb« 43166 
A 28.0ay Dietaiy S1uilf in Ra!$ 
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Sox: l'<'lllalc Body"••,jl!,hl (g) 

0 
m~g/day 
Gr,,up I 

0 7 

iOII 165 178 
7012 163 188 
7013 197 210 
701-l 187 222 
7015 181 205 
7016 169 195 
7017 156 176 
7018 175 201 
7019 180 212 
7020 168 196 

Monn 17•1.l 198.3 
SD 12.3 HS 

N 10 10 

1 [RC:Reweijjhed. food and waler OKJ 

D11y(•) Reh,rive 
lo Start Dal• 

l<I 21 

188 204 
204 22..' 
261 282 
no ,, 

2·19 
217 243 

212 225 
192 209 
22•1 255 
239 2-14 
231 258 

1218.8 1239.2 
21.9 2·1.0 
10 , 10 

28 

208 
228 
288 

253 
252 
250 
223 
262 
264 
270 

12-19.8 
2<1.0 
10 

PSI. Sludy Numb« 43166 
A 28-0ay DO!tary Siu~ in Rats 
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Sc:<: fo11alc Bodywciith! (g) 

512 
mg/kg/day 
Group2 

0 7 

7031 192 217 
7032 175 195 
7033 173 200 
70)-1 162 183 
7035 168 194 
7036 16$ 202 
7037 153 169 
7038 1~3 220 
7039 183 215 
i(J-10 177 215 

MCllll l7~A 20L0 
SD 12.6 165 
N 10 10 

1 [. RC:RIIY<eighed. food and Yr.lier OK] 

D•)(•) Rcl•tiw 
lo Start nu,~ 

],I 21 

239 2,16 
208 224 
210 228' 1 

198 208 
218 229 
2IS 233 
182 187 
236 250 
241 2~0 I' 

235 246 

218.5 229.1 
19.6 l!l.4 

10 10 

I 
.28 

257 
237 
238 
219 
244 
2,19 
196 
265 
260 
l75 

2•1'1.0 
23.3 

I 10 

lrdividual Allims Boa, Wei git~ 

PSL Study Numb« 43166 
A 28-0ay Diel:idy Study in Rm. 

2 [RC:Reweighed. food and water OK] 
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1024 
mglkgldny 
Gr1..)1tp3 

0 7 

7051 162 lb'l 
7052 162 192 
7053 lb'2 210 

705-1 189 216 
7055 198 224 

7056 176 214 
7057 166 185 

70SS 169 t98 
7059 180 214 

7060 172 198 

M= 175,6 1204.0 
SD 11.8 13.J 

N 10 10 

Da){>) Relative 
k1S1m1Dntc-

14 21 

202 210 
216 224 
231 2-19 
239 255 
236 263 

239 '25i 
2{).I 22] 
215 228 

238 251 
217 225 

223.i 238,8 
J,1.6 19.4 
10 10 

28 

229 
238 

267 
267 
277 

266 
237 

237 
270 
24-1 

I ~53' I - ·-
17.7 

I 10 

lndividua!Aninol Boa, Weight• 

PSL Study Number 43Hi6 
A 28-0ay Diela!y Studt in Rat• 
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Sc:,;: l'<."Jt>lllc Bodywdghl (g) 

1536 
mWk~d•y 
Group 4 

0 7 

7071 171 198 
7072 168 1% 
7073 181 208 

707-1 179 195 
7075 177 201 
i076 163 190 
7077 187 215 
7078 162 191 
7079 196 215 

7080 159 18-1 

M= 170 199.3 
SD 11.9 10.S 
N 10 10 

Ony(•) Rclntivc 
loSlllfl Date 

J.I 21 

212 2,IO 
218 229 
232 244 

215 229 
218 229 

219 :H2 
2,11 260 
213 224 
24(-, 258 
199 225 

1238.0 1221.3 
l•U I 13.1 

1 10 10 

28 

248 
246 
263 
23-1 
241 
2•15 
271 

237 
262 
2•10 

I 

12·18.7 
12A 

. 10 

lndNidual Animfl Bodt WeigliG 

PSL Sludy ~ 43166 
A2ll.Oay Dietary Sl<IO)' in Raw 

Page 259 
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Page 260 
PSL Study Number 43166 

APPENDIX J: INDIVIDUAL ANIMAL MEAN DAILY BODY WEIGHT GAIN1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day ofthe active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day ofthe active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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S.-x: Male M""" Deily Booy Wciiµtl Gau, l.,.tlay) 

0 Duy(•) Relative 
mg/k~day t~ Start Date 
Croup I 

o-7 7-1•1 1,1-21 21-28 

7001 8.1 6.9 7.J 4.7 

7002 5.9 7.7 5.0 2.9 

7003 7.1 6.6 6..1 3.1 

700-1 5.3 5.6 -1.7 2.-1 
7005 5.6 SA 5.0 2A 
7006 8.0 6.3 8.1 ,I.) 

7007 9..1 7.1 6.0 ,L) 

7008 7.6 6A ,1.; 2.6 
7009 8.0 6.4 5.6 2.7 

7010 8.3 5.3 5.6 1.3 

M<llll 7,33, 6.37 5.8•1 I 3.07 SD 1.35 0.77 I 1.15 1.06 

N 10 10 10 l 10 

lnliviMI !>J'imal Mean Oail)' Body Wei!1)t Gain 

PSL S!ooy twmb« 43166 
A 28-0;,y Dietary study in Rat. 

0-28 

6.8 
5A 
5.8 

•t.5 
4.6 
tS,7 
6.7 

5.3 
5.7 
5.1 

I 5.65 
I 0.8•1 

10 

Page 261 
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Sox: MAio M ..... , Daily !looy Wci~,t Gain (.glday) 

512 Dn){•) Rolatiw 
mglkg/d•y tl> Strut Date 
Gmup2 

0-1 7 -· 1·1 1,1-21 21-28 

7021 ,.4 5.i 5.6 3.9 
7022 8.4 7.3 5.3 2.9 
7023 8.0 7.7 5.6 3.3 
702,1 1A 6.9 5.3 2.-1 
7025 7.7 5.7 5.4 2.6 
702<, 8.0 8.1 5.1 3.1 
7027 7.3 5.6 6.3 3A 

7028 6.-1 S.I ,\.6 2.0 
7029 9.3 9.1 7.3 5.3 
7030 6.0 6.'1 6.1 3,0 

Mc,m 7,60 6.17 S.66 

j 
3.19 

SD 0.9•1 1.30 0.75 0.91 
N 10 10 lo 10 

lndvirual Arimal Mean Daily Body Weig,! Gain 

PSL Stooy Numb« 43166 
A 28-0ay Dietmy study in Raw 

o-w 

5.6 
6.0 
6.1 

5.5 
5.4 
6.1 
5.6 
u 
7.8 

SA 

5.80 
0.83 

10 
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S<-:<: Male ?.k,111 Daily Dody Weiglot Gain (giday) 

1024 Duy(s) Rel11ti\'e 
mgikgldny lo Stnrl nat• 
Gr,:mp3 

0-1 1-u 1,1-21 '.H-28 

71).11 6.1 7A 6.3 3.6 
70-12 8.0 8.7 7.4 4.1 
70-!3 7.1 5.7 6.3 2.3 
70-l-1 9.1 8.3 6.9 -1.7 
70-!5 7.9 7.0 5.9 3.3 
70-16 9.1 9.0 6.3 4.7 
7017 9.3 8.0 6.6 3.9 
70,18 8.9 8.1 i.3 4.9 
7049 5.4 5.6 4.0 3.9 

7050 6.4 4.6 ,1..i u 
Menn 7,7•1 7,:N , 6.13 , 3.67 

SD 1.-10 l.'19 1.12 1.10 
N 10 10 10 lO 

lna\liQ.Jal Animal Mean Daily Body Wei!t,t Gain 

PSt. Study Number 43166 
A 28-0ay Dietary Slud-/ in Rat; 

o-28 

5.9 
7.1 
5A 
7.3 
6.0 
7.3 
6.9 
i.3 
4.7 

-1.2 

, 6.20 
1.14 

10 
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Sex: Mele Mc-&, Deily Ilo<ly Weight Gain (B/day) 

1536 Day(•) Rel•tiw 
ntsfkg/day ~oSl.srt Dale 
Gronp 4 

o-7 1-1., u-21 21-'.!8 

7061 7.'7 6.7 5A 3A 
7062 7.7 6.7 5,6 ,IJ 

7063 5.3 5.0 'S.1 3.-l 
706-1 9,1 8.-1 i,9 •1.0 
7065 8.9 7_j 6.0 4.0 
7066 S.6 7A 6A 3.6 
7067 8,9 7.0 5.6 3.7 
7068 i,9 6A 5.1 3.3 
7069 9.1 4.7 4.9 2.7 

7070 7.6 6.6 5.1 u 
M~t 8.07 Mi I 5.77 13.66 

SD 1.16 1.13 0,86 0.'17 

N 10 JO 10 10 

lr.civiliJal Arimal Mean Daily Bod/ Weig,t Gain 

PSI. Sludy t-.1.mJb« 43166 
A 28-0ay Dielaiy study in Rat. 

o-w 

5.8 
6,0 

-t.9 
7.-1 
o.6 
65 
6.3 
5.7 
SA 
5,9 

16.04 0.70 
JO 
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S<x: Fomalo M"3Jt Daily 13~dy Wcigl,t Gain (1r./Jay} 

0 Dny(•} Rolative 
rngll<~day 10S1w1 Date 

Gt"llfl I 
0-1 r-u 1-1-21 21-28 

7011 1.9 1.4 2.3 0.6 
7012 M 2.J 2.7 0.7 
7013 1.9 7.3- 3,0 0.9 
701-1 5.0 ·O~~ -U 0.6 
7015 H 1.7 J,7 1.3 
701(, 3.7 2A 1.9 M 
7017 2.9 2.3 1A 2.0 
7018 3.7 3.:l -IA l.O 
7019 4.ti .l9 0.7 2.9 

7020 ,1.0 5.0 3.9 1.7 

MCllll 3.4!.i 2.93 2.91 

l 
UJ 

SD 1.03 2.09 1.15 1.03 
N 10 10 10 10 

I 

I 
I 
I 
I 

lrnivicml Arimal M~n Daily Body Weig,! G;in 

PSl studyN<Jmb«43166 
A 28-0ay Dietary Sluct/ in Rali 

0-28 

1.5 
2.1 
3.3 
2A 
2.5 
2.9 
2.'I 
3.1 
3.0 
3.6 

2.iO 
0.60 

10 
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S..-,;: Frnutlo Mo'l!n Daily 131'Jy \Vcigl,t Gain Cgtday) 

512 Dny(s) Rclnlive 
mg/kg/dny lo Stnrt Dat~ 
Group2 

0-1 7-1-1 1,1-21 21 ~28 

7031 3.6 3.l l.O 1.6 
7032 2.9 1.9 2.3 1.9 
7033 3.!) 1.4 2.6 tA 
703-1 3.0 2.l IA 1.6 
7035 3.7 3.4 l.6 2.1 
7036 ,1.9 2.3 2.1 2.3 
7037 u 1.9 0.7 1.3 
7038 3.9 2J, 2.0 2.1 
7039 4.6 3.7 -0.1 2.9 
7(),10 5A 2.9 l.6 u 

Mean 3.80 2.50 

I 
l.$1 

I 
2.13 

SD 0.96 0.75 0.82 0.85 
N 10 lO 10 10 

ln<ivi<llal Arimal Mean Daily Body Weii;,t Gan 

PSL Study Number 4316<1 
A 28-0ay Dieti,y Study in Rats 

0-28 

2.3 
2.2 
2.3 

2.0 
2.7 

2.9 
1.5 

2.6 
2.8 
3.5 

I 2.-19 
0.53 

lO 
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PSL Study Number 43 I 66 

338 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 339 of 526

Sex: l'onmlc M<.'lll1 Daily llmly Wciglll Gain (gld>ly) 

!024 Dny(•) Rclati,'e 
mg/kg/day to Star! Oat• 
Grnnp 3, 

0-1 7-l•I H-21 21-28 

705t 3.9 L9 LI 2.7 

7052 •l.3 3.4 Ll 2.0 

7053 4.0 3.0 2.6 2.6 

705-1 3.9 3.3 2.3 1.7 
7055 3.7 1,7 4.6 1.3 

7056 5..1 3.6 2.6 1.3 
7057 2.7 2.7 2.<I 1.3 
7058 ·I.I ::!A 1.9 1.3 
7059 J.9 3A 1.9 2.7 
7060 3.7 2.7 LI 2.7 

Moan •l.06 2.81 2.16 2.06 
SD 0.12 0.66 l.03 0.63 
N 10 10 10 lO 

lndvitl.Jal Arimal Mean Da,ly Body Weigit Gan 

PSL Study Number 43166 
A 28-Day Dielary Study in Ra~ 

0-28 

2.4 
2.7 
3.0 

2.8 
2.8 
3.2 
25 
2.4 
3.2 
2.6 

I ,--ii:;~ 
10 
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SL-:-;: ~-emalc Mean Daily &,tly Wciglt! Gain (g/day) 

1536 Dny(•) Rolutivo 
mg/kg/day to Shirt Dat" 
Gn. ... np4 

0-1 7-J.I H~2l 21-2..~ 

7071 3.9 2.0 4.0 I.I 
7072 ,to 3.1 I.Ii 2A 
7073 J.9 3.4 ).7 2.7 

707•1 2.3 2.9 2.0 0.7 
7075 H 2.4 1.6 l.7 
7076 3.9 1.1 J.3 OA 
7077 -1.0 3.7 2.7 1.6 
7078 ,I.I 3.1 1.6 1.9 
7079 2.7 4.4 l.7 0.6 
7080 3.6 2.1 3.7 2.1 

Menn J.57 3.14 

I 
2.39 1.53 

SD 0.61 O.Sl 0.96 0.79 

N 10 10 10 10 

lndllidJal Arimal Moan Daily Body Weig,t G>'in 

PSL StudyN<Jrnber43166 
A 28.0ay Dielaiy Study ln Ra~ 

0-28 

2.S 
2.8 
2.9 

2.0 
2.3 
2.9 
3.0 
O" _., 
2.4 
2.9 

2.66 
0.3•1 

10 
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Page 269 
PSL Study Number 43166 

APPENDIX K: INDIVIDUAL ANIMAL MEAN DAILY FOOD CONSUMPTION1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day of test substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: l 024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Sex: Male Mean Daly Food Consumption (glday) 

0 
mg,'!cgld!>( 
Group! 

3-7 1-10 10-14 

7001 28.0 27.3 27.0 
7002 28.0 27.3 27.0 
7003 27.0 24.5 26.3 

7004 27.0 24.5 26.3 
7005 28.1 25.2 24.6 
7M6 28.1 25.2 24.6 
7007 29.9 27.7 28.0 
7008 29.9 27.7 28.0 
7009 27. 1 26.8 26.9 
7010 27. 1 26.8 26.9 

Mean 28.03 26.30 26.55 
SD 1.08 1.31 1.17 
N lO 10 10 

Day(s) Relatille 
to Start Date 

lrodividua Animal Mom Daily Food Consun~~ 

PSL Slu:ly Nurnbtr 43166 
A 28.0ay Dietary Stuct,, in R~ 

14-17 11-21 21-24 24-28 3-28 

27.3 27.9 223 29.3 27.2 
27.3 n9 223 29.3 27.2 
24,8 25.1 20.B 26.5 25.2 
24.8 25.1 20.B 26.5 25.2 
25.3 25.9 21.8 27.6 25.7 
25.3 25.9 21.8 27.6 25.7 
26.0 26.8 228 28.3 27.2 
26.0 26.8 228 28.3 27.2 
2KO 26.3 21.2 26.9 26.0 
26.0 26.3 21.2 26.9 26.0 

125.90 I 26.38 21.00 27.70 126.26 
0.89 I 0.97 0.77 1.04 0.86 

10 10 10 10 10 
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5ex Male Mean Daily Food Cc,nsumption (9'day) 

512 
mglkgldlrf 
Group2 

3-7 1-10 m-14 

7021 28.8 26,2 26.9 
7022 28.8 26.2 26.9 
7023 29.4 27.5 27.6 
7024 29.4 27.5 27.6 
7D25 28.B 27.8 27.4 
7026 28.B 27.8 27.4 
70ll 28.1 26.2 25.9 
7028 28.1 26.2 25.9 
7029 28.0 27.8 28,5 
7030 28.0 27.8 2B.5 

Mean 28.60 27.10 27.25 
SD D.52 D.81 0.91 
N 10 10 10 

Dirt(s)Relative 
1o start Dale 

lnd'.,-idual Animal Mea, Ony Food Consunplioo 

PSI. Study NumbO" 43166 
A 28-0ay Dietary Sluct,, in Rais 

14-17 17-21 21-24 24-28 3-28 

25.2 25.9 21.5 27.6 26.2 
25.2 25.9 21.5 27.6 26,2 
25.0 26.4 21.5 27.5 26.6 
25.0 26.4 21.5 27.5 26.6 
24.0 26.5 21.8 29.3 26.7 
24.0 26.5 21.8 29.3 26.7 
24.3 25.9 21.5 28.B 26,0 
24.3 25.9 21.5 28.8 26.0 
28.8 27.9 24.0 33.6 28.1 
28.8 27.9 24.0 30.6 28.1 

125.47 26.50 2207 28.75 26.73 
1.83 0.77 1.03 1.21 0.76 

10 10 10 10 10 
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Sex: Male Mean Daily Food Consumption (t,'day) 

1024 
mg,\(t,'d!r/ 
Groop J 

3-7 7-10 10-14 

7041 28.J 29.0 29.5 
7042 28.3 29.0 29.5 
7043 29.8 27.8 27.6 
7044 29.8 27.8 27.6 
7045 30.0 29.0 29.8 
7046 30.0 29.0 29.8 
7047 28.6 29.0 .28.6 
7048 28.6 29.0 28.6 
7049 24.5 24.2 23.9 
7050 24.5 24.2 23.9 

Mean 28.23 27.80 27.88 
so 2.08 1.97 2.25 
N lO 10 10 

D~(s) Relative 
to Start Date 

Individual Animal Mem Daiy Food Consunption 

PSl 511dy Number 43166 
A 28-Day Dietary Sludy in Rak 

14-17 17-21 21-24 24-28 3-28 

29.5 29.3 23.0 30.6 28.6 
29.5 29.3 23,0 30,S 28.6 
27.B 27.1 22.0 28.4 27A 
27.8 27.1 220 28.4 27.4 
25.2 27.5 24.3 ~t3 28.2 
25.2 27.5 24.3 JO,J 28.2 
27.2 286 223 305 28.0 
27.2 28.6 22.3 30.5 28.0 
22.0 23.0 19.7 25.9 23,5 
22.0 23.0 19.7 25.9 23.5 

26.33 27.10 

I 
2227 29.13 

I 
Zl.14 

2.71 2.31 1.61 1.92 1.98 
10 10 10 10 10 
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Sex: Male Mean Daily Food Coroumption (g'da,-) 

1536 
mg.l,(gldaf 
Groop4 

3-7 7-10 I0-14 

7061 27.8 27.7 26.8 
7062 27.8 27.7 26.8 
7063 28.5 27.7 264 
7064 28.5 27.7 26.4 
7065 29.4 27.7 28.6 
7066 29.4 27.7 28.6 
7067 30.1 29.3 28.6 
7068 30 I 29.3 28.6 
7069 27.4 27.2 26.9 
7070 27.4 27.2 26.9 

Mean 28.63 27.90 

I 
27.45 

I 
SD 1.07 0.78 t.03 
N 10 10 10 

Da,-(s) Relative 
!oSlart Date 

lrd"111iduii Animal Me;n Daily Food Coll$UT!plion 

PSl study Number 43166 
A28-0ay D~lary Slua, in Rais 

14-17 
I 

17-21 21-24 24-28 3-28 

26.2 25.6 21.3 28.1 26.3 
26.2 25.6 21.3 28.1 26.3 
25.3 27.5 232 27.5 26.7 
25.3 275 23.2 27.5 26.7 
26J 27.9 228 30.1 27.8 
26.7 27.9 228 30.1 27.8 
27.3 27.3 227 3:1.8 28.2 
27.3 27.3 227 30.8 28.2 
25.3 2a4 223 29.4 26.6 
25.3 26.4 223 29.4 26.6 

26.17 26.93 2247 29.18 

I 
27.13 

0.82 Q86 Q66 1.28 0.78 
10 10 10 10 10 
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s« Female Mean Oai1y Food ConS1J111ption (g/day) 

0 
mgll<g/day 
Group 1 

3-7 1-10 10-14 

7011 19,9 17,3 17,8 
7012 19.9 -17.3 17.8 
7013 22,4 23.2 21.6 
7014 22.4 23.2 21,6 
7015 22.1 18.3 19.0 

7016 22.1 18.3 19.0 
7017 21.9 17.8 18.4 
7018 21.9 17.8 18.4 
7019 19.6 20.0 21.0 
7020 19,6 20.0 21.0 

Mean 21.18 19.33 19,55 
SD 1.24 2.23 1.59 
N 10 10 10 

08'f{S)Relalile 
lo Start Dale 

lncfivi<kiii Mimal Mll'"1 Daly Food Cooornplion 

PSL stldy Number 43166 
A 28-0ay Oielary Study in Ralt 

14-17 17-21 21-24 24-28 3-28 

18.0 17.4 14.8 18.4 17.8 
18.0 17.4 !4.8 18,4 17.8 
21.7 223 16.2 2L3 21.3 
21} 223 16.2 21.3 21.3 
18.7 19.6 16.5 21.3 19.5 
18.7 19.6 16.5 21.3 19.5 
18J 19.3 1S.3 20.4 19.0 
18.7 19.3 15.3 20.4 19.0 
19.3 20.9 167 22.3 20.1 
19.3 20.9 16.7 22.3 20.1 

19,27 19.68 15.90 20,70 19,55 
1.34 1.72 0.74 1.38 1.24 

10 , 10 10 10 10 
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Sex: Female Mean Dail)' Food Con6(1mplk,n (glday) 

512 
mglkgldSj 
Group 2 

3-7 7-10 10-14 

7031 22.1 19.0 23.8 
7032 22.1 19.0 23.8 
7033 20.3 18.2 193 
7034 20.3 1B.2 1a3 
7035 20.3 1B.3 18.9 
7036 20.3 18.3 18.9 
70"Jl 229 17.7 20.6 
7038 229 17.7 20.6 
7039 20.6 19.0 20.8 
7040 20.6 19.0 20.8 

Mean 21.23 18.43 

I 
20.45 I 

SD 1.13 0.54 W2 
I 

N 10 10 10 I 

DSj(S) Relalive 
lo Start Dato 

lndivid~ Animal Melin Daily Food Conrunption 

PSL Study Number 43166 
A 28-0ay Dieb,y Stoa, in Rak 

14-17 17-21 21-24 24-28 3-28 

20.5 19.9 16.2 23.5 21.0 
20.5 199 16.2 23.5 21.0 
20.0 19.0 153 20.9 19.0 
20.0 19.0 15.3 20.9 19.0 
18.7 19.0 16.0 20.1 1B.9 
1S.7 19.0 16.0 20.l 18.9 
18.8 22.0 16.3 19.9 20.0 
18.8 22.0 16.3 19.9 20.0 
19.0 20.5 17.3 223 20.1 
19.0 20.5 17.3 223 20.1 

19.40 20.0II 16.23 21.33 19.78 
0.76 1.l8 0.68 1.44 0.82 

10 10 10 10 10 
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Sex: Female Mean Daily Food Consumption (gldllf) 

1024 
mglkgtdef 
Group3 

3-7 7-IO 10-14 

7051 20.9 17.5 18.4 
7052 20.9 17.5 18.4 
7053 22.0 19.7 20.6 
7054 22.0 19.7 20.6 
7055 Z1.9 23.2 20.4 
7056 22.9 23.2 20.4 
7057 19.9 172 18.0 
7058 19.9 17.2 18.0 
7059 19.6 19.0 19.9 
7060 19.6 19.0 19.9 

Mean 21.05 19.30 I 19.45 I SD 1.31 226 

I 
1.12 ! 

N 10 10 10 I 

Dey(s) Relewe 
lo Start Date 

lncl;vidual Animal Meir. Daily Food Co=~ion 

PSL stu:ly Number 43166 
A 28-0;,y Dietuy Stud-/ in Raw 

14-17 17-21 21-24 24-2B 3-28 

17.7 17.3 IS.8 20.5 18.4 
17.7 17.3 15.8 20.5 13.4 
19.5 20.B 15.5 22.3 20.3 
19.5 20.8 15.5 22.3 20.3 
20.0 20.6 16.3 21.4 20.B 
20.0 20.6 16.3 21.4 20.8 
16.8 18.0 158 19.8 18.1 
16.8 18.0 158 19.8 18.1 
18.3 20.1 16.3 21.5 19.4 
18.3 20.1 16.3 21.5 19.4 

18.47 19.35 15.97 21.08 19.40 
1.22 1.52 0.34 0.91 1.09 

10 10 10 10 10 
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Sex: female Mean Daily Food Con$Utnplion (!Vday) 

1536 
m9'1<g/d»/ 
Group 4 

3-7 1-10 10-14 

7071 19.8 17,2 17,0 
7072 19.8 17.2 17.0 
7073 21.l 19.2 19.6 
7074 21.1 19.2 19.6 
7075 20.5 19.3 19.5 
7076 20.5 19.3 19.5 
7077 20.5 19.8 19,4 
7078 20.5 19.8 19.4 
7079 19.0 19.0 19.9 
7080 19.0 19.0 19.9 

Mean 20.18 18.90 19.08 i 

SD 0.77 0.96 1.11 I 
N 10 10 10 i 

Day(s) Relalive 
lo Start Date 

lndr,idual Animal Meon Daily Food Constrnption 

PSL stooy Numbu- 43166 
A 28-0:iy Dielaly Study in Rak 

14-17 I 11-21 21-24 24-28 3-28 
I 

17,8 18.1 147 20.8 18.1 
17.8 181 147 20.8 18,1 
17.0 19.9 16.2 19.6 19.1 
17.0 19.9 16.2 19.6 19.1 
19.5 19.0 1ao 2!.1 19.4 
19.5 19.0 11i0 21.1 19.4 
19.7 19.6 15.7 20.1 19.4 
19.7 19.6 15.7 20.1 19.4 
19.7 19.0 15.7 20.6 19.1 
19.7 19.0 15.7 20.6 19.1 

18.73 19.13 15.63 20.45 19.00 
1.17 0.64 0.55 0.55 0.52 

10 10 10 10 10 
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Page 278 
PSL Study Number 43166 

APPENDIX L: INDIVIDUAL ANIMAL FOOD EFFICIENCY1,2 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

1 Food efficiency = Mean Daily Body Weight Gain 
Mean Daily Food Consumption 

2 Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/dayofthe active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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s~: Malo Food Effiei•ncy 

D Da}\•l Relative 
m!1)kSfdoy lo Siar! Dale 
Group I 

0-1 7-1'1 M-21 

7001 0.36 0.25 0.26 
7002 0.26 0.28 0,18 
7003 0.32 0.26 0.26 
700~ 0.2,1 0.22 0.1!1 
7005 0.24 0.22 0.19 
7006 0.34 0.25 0.32 
7007 0.36 0.26 0.23 
7008 0.29 0.23 0.18 
700!1 0.31 0.24 0.21 

7010 0.32 0.20 0.21 

Mcun 0.30-1 0.241 ,o.m 
SD 0.046 0.025 O.OH 

N 10 10 10 

21-28 

0.18 
0.11 
0.13 
0.10 
0.10 
0.17 
0.17 

0.10 
O.ll 

0.05 

I 0.121 
0.010 

;10 

Individual Animal Mean Food Efficiency 

PSl Slooy Number 43166 
A28-0ay Dieb,y Study in Rats 
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Sex: Male l'<>o<l E/lfoic~1cy 

512 D-,;{•) 1<e1nuw 
n1g/kg/day loSlnrl Date 
or~)up·2 

0-7 7-H l•l-21 

7021 0.3] 0.22 0.22 
7022 0.35 0.27 0.21 
7023 0.33 0.28 0.22 

702-1 0.31 0.25 0.20 
7025 0,32 0.21 0.21 
7026 0.33 0.30 0.20 
7027 0.30 0.21 0.25 
7028 0.27 0.20 0.18 
7029 0.36 0.32 0.26 
7030 0.23 0.23 0.22 

Mean 0.312 0.2•18 0.217 
SD O.oJ8 0,0•13 0.022 
N 10 10 10 

21 -2s 

0.15 
0.11 
0.13 
0.10 
0.10 
O.ll 
0.13 
o.os 
0.19 
0.11 

0.123 
0.032 

IO 

lrooioual ..w.rn,1 Meai Food Efficier,:y 

Pst Study Numb« 43166 
A 28-0:,y Dietary Slultj in Ra!,; 
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Sex: Male Food Eflkicncy 

1024 Da)~•) Rel•~W 
mg/kg/day toS1art Date 
Grollp 3 

0-1 1-1-1 1,1-21 

7041 0.27 0.25 0.21 
7042 0.35 0.30 0.25 
7043 0.30 0.21 D.23 
704-1 0.38 0.30 0.25 
1045 0.31 0.24 0.22 
70,16 0.37 0.31 0.2,1 
7017 0.37 0.28 0.23 
7(),18 0.35 0.28 0.2-0 
7049 023 0.23 0.18 
7050 0.27 0.19 0.20 

M..u, 0.319 0.258 0.22i 
SD 0.051 0.0•11 0.026 
N 10 10 10 

21-28 

0.13 
0.15 
0.09 

0.18 
0.12 
0.17 
0.1~ 
0,1& 
0.17 
0.05 

0.1,9 
0.010 

10 

lrdividual Allimal Mean Food Eflicier,i;y 

PSL Sttdy Number 43166 
A 28-0ay Oiet:ary Study in Rak 
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s,-x: MAio Food Em~ieJICy 

IB6 Da}\•l Rclati~c 
m,"kgldny loStnr1 Date 
Grnup4 

0-7 7-1•1 l•l-21 

7061 034 0.25 0.21 
7062 OJ~ 0.2.~ 0.22 
7063 0.23 0.19 0.22 

706-1 0.-IO OJI 0.30 
7065 0.35 0.27 0.22 
7066 0.34 0.26 0.23 
7067 0.33 0.2,! 0.20 
7068 0.29 0.22 0.19 
7069 0.36 0.17 0.19 
7070 0.30 0.2•! 0.20 

MO!lll 0.329 0.2-11 0.217 

SD 0.0•16 0.0•10 0.031 

N 10 10 10 

21-28 

0.14 
0.16 
0.13 

0.16 
0.15 
0.13 
O.M 
0.12 
0.10 
0.16 

0.139 
0.019 

10 

lncfividual Allimal Mean f0-0d Eflicienoy 

PSL study Numb..- 43166 
A 28-0ay Dielal)I Sludf in Rats 
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Sex: F<'Il1.Jc Fo,,d Enidmcy 

0 D•y(,) Rcluti,·e 
mg/kg/day loSlurtO.te 
Group I 

0-1 7-1-1 14-21 

7011 0.12 0.08 0.13 
70!2 0.22 0.13 0.15 
7013 0.10 0.33 0.14 
701-1 0.27 -0.0l 0.19 
7015 0.19 0.09 0.19 
7016 0.20 0.13 0.10 
7017 0.16 0.13 0.13 
7018 0.20 0.18 0.23 
7019 0.25 OJ9 0.04 
7020 0.22 0.24 0.19 

Menn O.l9l O.J.18 0.149 
SD 0.055 0.093 0.057 

N 10 10 10 

21 -28 

0.03 
0.04 
0.04 
0.03 
0.07 
0.[9 
0.11 
0.05 
0,14 
0.09 

0.080 
0.052 

10 

lna,vidual Animal Wea, Food Ei!icieney 

PSL study Nllmber 43166 
A 28-0;,y Dietary Stutlf in Rak 
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Sox: F,11,alc food Effiok~tcy 

511 Day(,) R•lativc 
mtt/kgidny loStmtDale 
Group2 

0-1 7-1,1 1,1-21 

7031 0.20 0.14 0.05 
7032 0.16 0.09 0.1 I 
7033 0.23 0.08 0.13 
70).l 0.18 0.12 O.Q7 
7035 0.23 0.18 0.08 
7036 0.29 0.12 0.11 
7037 0.12 0.10 0.03 
7038 0.21 0.12 0.10 
7039 0.24 0.19 -0.01 
7040 0.28 0.1,1 0.08 

M01111 0.215 0.128 0.07i 
SD 0.052 0.037 0.0-12 
N 10 10 10 

11 -28 

o.os 
0.09 
0.08 
0.08 
0,12 

0.12 
O.Q7 

0.12 
0.14 
0.21 

I 0.111 
0.011 

10 

lndi,klu.l Animal Mean Food Efficiency 

PSl study Numba' 43166 
A 28-Day Dietary stuit,, in Rat. 
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Sex: 1'<111alo l'.,._,d loffioknoy 

1024 Day{•) Relative 
m~s,'dsy lo Rlart D:ste 
Oroup,3 

o-7 7-1•1 u-21 

7051 0.23 0.10 O.oi 
7052 0.25 0.19 O,Q7 

7053 0.21 0.15 0.13 

705-1 0.21 0.16 0.11 
7055 0.19 0.08 0.22 

7056 0.28 0.)7 0.13 
7057 0.16 0.15 0.1,1 

7058 0.25 O.H 0.11 
7059 0.27 0.18 0.10 

7060 0.20 0.1'1 0.06 

MOllll 0.226 O.H6 0.112 
SD 0.037 O.D33 0.049 
N 10 10 10 

21-28 

0.15 
0.11 

0.13 
O.W 
O.Q7 

0.07 
0.13 
o.o; 
0.14 
0.1.\ 

0.109 
0.033 

10 

Individual .Animal Mean Food Efliciency 

PSL Study N<Jmb« 43166 
A 28-0ay Dietary stucti, in Rak 
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Sex: l'on1al• l'ood Effioi<o,c-y 

1536 Da~{•} Rcla~vc 
mgil,:g/d,iy In Siar! Dale 
Gr-1.iup-4 

0-7 7-1,1 lal-21 

7071 0.23 0.12 0.22 
7072 0.2,1 0.18 0.09 
7073 0.23 0.18 0.09 
707,1 OJ,! 0.15 O.ll 
7075 0.19 0.13 0.08 
707(, 0.22 0.21 0.l7 
7077 0.23 0.19 0.1,1 
7078 0.23 0.16 0.08 
7079 0.15 0.2., 0.09 
7ffi0 0.19 0.ll 0.19 

MOl!ll 0.20<, 0.l{Q I 0.126 
SD 0.038 o.o,m 0.052 
N 10 10 10 

21-'.!ll 

0.06 
0.13 
0.15 
OJ}1 
0.09 

o.oz 
0.09 
0.10 
0,03 

0.12 

I 0.083 0,014 

10 

Individual Animal Meir, Food Efficierq, 

PSI. study~ 43166 
A 28-0ay Olelaiy Studt in Rats 
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Page 287 
PSL Study Number 43166 

APPENDIX M: INDIVIDUAL ANIMAL MEAN DAILY DIETARY INTAKE OF 
SOY LEGHEMOGLOBIN PREPARATION1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day oftest substance corresponds lo 250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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lncivililol Animal Mean Dietary Intake. 

PSL Study N<lmber 43166 
A 28-0ay Dietaiy Study in Rats 

Sex: Mrue Oietmy lntnke Varioblc (mgtlqt,lday) 

0 Day(,) Rclntil'C 
mgilg/,b,y to Stnrt Date 
Group I ------,--·---------i--------- -------------r---·------------------- ------

0 ·-• 7 i--1~ 14-•21 21-•28 

I 

7001 0 0 0 0 
7002 0 0 0 0 
7003 0 0 0 0 
700-1 0 0 0 0 
7005 0 0 0 0 
7006 0 0 0 0 
7007 0 0 0 0 
7008 0 0 0 0 
7009 0 0 0 0 
7010 0 0 0 0 

Mt."i'lll 0,0 

I 
0.0 

I 
0.0 

I 
0.0 

SD 0.0 0.0 0.0 0.0 
N 10 10 10 JO 

. 0···•28 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I 
0.0 
0.0 

JO 
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Se.,: Male Diairuy hunke Varioble (mglkglday) 

Sl2 
mg,kgld:1y 
Gl\.,np2 

7021 

7022 

10n 
7024 
7025 

7026 
7027 

7028 
7029 
7030 

Mean 
SD 

N 

------ •••n•n•-•~-•~••••~~~n~-•• 

o-,7 

,182 
,169 
468 

466 
480 

487 
,11,1 

503 
,rn9 

535 

,185.<I 

20.9 
10 

····-

I 
7 --• 14 

5-1'1 
516 
526 
533 
551 
542 
521 
55<-
519 
598 

I 
540.5 

24.5 
10 

-----------·--· 

I 

lndvi<i1al Arimal M""'1 Dietary lnl>l!<a 

PSL Study Number 43166 
A 28-0ay Dieta,y Study in Rats 

Day(o) Relative 
to Stan Dato 

------- ... ___ ., ________________ ._ 

14 --• 21 21 -,28 

512 -19-1 
,182 •171 
.:176 458 
466 472 
500 Sil 

482 493 
493 492 
5)3 H6 
492 -168 
576 551 

503.2 

j 
•195.9 

30.7 33.2 
10 10 

--

I 

----------- -·-----···--
0 '"' 28 

,ISO 
•159 
456 
•164 
484 
474 
468 
507 
·163 
535 

•178.9 
24.7 
10 
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Se.~: Mn1e Dictruy lntnl:o Vrufable (1ngll:gldny) 

102·1 
mg/l:!"dny 
Group3 

~ .. -
0 ·~• 7 7 ... , 14 

70-11 928 1188 
7(),12 866 1083 
70-13 989 1142 

7044 967 1065 
7045 IOI! 1172 

7046 954 1079 
7047 981 I079 
7048 979 1081 
71).19 992 1032 
7050 998 1037 

Moan 966.5 

I 
1095.9 

I SD ·125 535 
N 10 to 

lmm<iia! Arimal Mean Oielasy lnlake. 

PSL Sludy Nomb« 43166 
A 28-0ay Oielasy Sludy in Rais 

Day(•) Rclativt> 
to Slnrt Date 

14 "-,21 21 ~~28 

1129 103~ 
1020 929 
1089 JOJO 
993 905 

10)2 1048 
921 946 
998 948 
992 929 
•)5,l 975 

965 1006 

1007.2 

I 
973.0 

61.7 49.1 
10 10 

0 ·~•28 

!009 
919 

IOOI 
925 

1003 

919 
·946 
937 
93,1 

952 

I 
95,t.7 

36.0 
10 
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Sex: Mnlc Dictruy lntnkc Vnrinblc (mj>,lkglday) 

1536 
mgikeJ<lny 
Group4 

0 --· 7 - 7 .. :,14 

7061 13311 1587 
7062 137,1 1623 
7063 1435 1745 

70M 1327 1504 
7065 1-121 1569 
71)(;6 1•163 1617 

7067 1519 1~31 
7068 1659 1776 
706') 1516 1625 

70,0 1537 1638 

Menn 1'159.8 

I 
1631.5 

I SD 103.0 78.9 

N 10 10 

lnci>iidJal Arimal Mean Dietary Intake. 

PSL study Ntimber <13166 
A 28-0ay Diet;uy Slu(l,r in Rais 

DBI(•) Rolatiw 
toSllUtDatc 

14 --• 21 21 ·~~ 28 

1,163 1-ll I 
l•IS9 1·12~ 
1669 1576 

1389 B03 
1458 1417 

1496 1450 

1488 1471 
)620 1603 
15-1-1 1565 

1521 1518 

1513.7 

I 
1,173.9 

SI.I 92.5 
10 10 

0 ---,28 

1373 
13~7 

1516 

1302 
IJ8S 
1425 

14-19 
1576 
HS7 

M69 

I 
1•138.2 

78.6 
10 
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lm:lvi<ilal Arimal Mean Dielary lnlal<e. 

PSI. Sludy Number 43166 
A 28-0ay Dielafy Study in Rats 

S,>,~: l'emole Pietwy luhtke Variable (mS11'J<!day) 

0 Day(•) Rol•tivo 
mgll;sJd,oy to Slllrt Date 
Group I 

0--,7 . 7--14 .. ·14..:.21· . 21·-•28 

7011 0 0 0 0 
iOI2 0 0 0 0 
7013 0 0 0 0 
70U 0 0 0 0 
7015 0 0 0 0 
7016 0 0 0 0 
7017 0 0 0 0 
7018 0 0 0 0 
7019 0 0 0 0 
7020 0 a 0 0 

Mean 0.0 

I 
0.0 

I 
0.0 

I 
0.0 

SD 0.0 0.0 0.0 0.0 
N 10 10 10 JO 

I 0 -· 28 

0 
0 
0 

0 
0 

0 
0 
0 
0 
0 

I 
0.0 
0.0 

10 
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Sex: Female Pi«lll)' lntnke Vnrinhl• (meJJ;gldny) 

512 
meJJ;g!dny 
0ri-,up2 

--

0 --,7 -- -T--, t4 

7031 ,151 550 
i032 •193 622 
7033 472 513 
7034 510 552 
7035 480 523 
7036 470 513 
7037 60S ~37 
7038 474 490 
7039 505 506 
70-10 SU 513 

Mean ,198.0 I 5-11.9 

I 
so 43.5 I 49,9 

N JO I 10 

lnOOlidJBl Arimal Mean Dielsry lnlal<a 

PSL stLKly ~be< 43166 
A 28-0ay Dietary Study in Rats 

Day(•) Relotivc 
to SIDrt Date 

----

14 ··•21 21 -,28 

,184 -18D 

543 523 
517 470 
551 513 
491 460 
487 451 
652 568 
495 ,122 
,181 ,\77 

481 ,15s 

518.8 

I 
,182..1 

53,9 41.9 
10 10 

0 --,28 

,18D 

532 
481 

521 
476 

469 
601 
458 

·181 
,177 

! 
497,8 

42.8 
10 
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Se..: female DiotOl)' l11toke Varinble (mglkgldny) 

102·1 
mgikg!<lny 
Group3 -- _________ ., __ ~·~r- ·~., ~----• ·-~~·-" 0 -• 7 7 ···• 14 

7051 1013 !082 
7052 100·1 1037 
7053 l003 !077 

7054 971 104,1 

7055 957 1102 
7056 1035 1119 
7057 1004 106-6 
7058 960 1004 
7059 975 IOI-I 
7000 !038 11°'1 

Mi:?a!l 995.9 

I 
I0M.6 

I 
SD 2--),2 39.2 
N IO 10 

lncivi<1ial ArimRl M .. n Oiolary lnla!<e. 

PSL Study Numb@< 43166 
A 28-0ay Dietary Study in Rats 

Day(o) Rclutivc 
toSwtDatc 

.,. ~••-• "'-•••~u~•-~••m 

i4 ·-• 21 21 --~ 28 

I0,16 1087 
~80 1033 
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APPENDIX N: CLINICAL PATHOLOGY 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Submitted by: 

Dupont Haskell Global Centers 
for Health and Environmental Sciences 

P.O. Box 30, Elkton Road 
Newark, Delaware 19714 
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Soy L,;,ghemoglobin Pr~pam.tion: A 28-Day Diel.,ry Study in 
Rau: 

Au-rnoR: INnise Hoban. B.A.. MLT (ASCP) 

C'l,1:"ilt:Al, PAlllOl.oGV 

RF.'Stll,TS C:OMPl,r.TJ;o: July 20. 2017 

Pt:RJ'ORMING J.,ABORATORV: E.l. du Pont 1k N.:mours and Company 
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l.'.S.A 
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ClJENT: Product Safety Labs 
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{'UENT SH:D\' NUMBER: 43166 
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Clm.icnl P.attu,lo~•· l~ults. foc 
So}' l~ghi:moglohin Prqiarnlion ; A 2ll-D~y Dil:tary· ~lud~· in Rall• 

GOOD LA BORA TORY PRACTICE COMPLIANCE STATEMENT 

The work performed nt DuPonl Haskell was conducted in complio.ncc with U.S. FDA (21 crH. 
pan :58} Good Laboratory Practice Standards. which nrc compo.tiblc,,,ith current OECDGood 
Laboratory Practices. 

Client: Product Safety tabs 
2394 U.S. Highwuy 130 
Day100. New kr.;cy 08810 
U.S.A. 

Rcportrd by: __ _ 
Denise Hobiin, B.A., ML T {ASCP) 

Senior StnffToxicolot;i$l & Petbolog)' Coordinntot 
E. I. du Pont tic NcmOUfl> uoo Company 
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Clinic.'ll Pa1holoro Rc_~ul1i; for 
So~· u:l;;hcmoglobin Pn:pamtion: A 28-DII)' Diet.~· S1udy in Rais 

W()l'k Reqtiest Number. 
Ser,ice C(idc Number: 
PSL Study Number 

QUALITY ASSURANCE STATEMENT 

21"641 
161-r 
43166 
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Key inspections for the abo~·e referenced clinical pathology study were comple1ed by the Quality 
Assurance Unit of DuPont Haskell and the findings were submitted on the following dates : 

/)at~ Rpurled tu: 
Prilkij,ul Pl 

Audit Jiat~· /nv.:,.·dlltlf,1ir (PIJ Manugcm.-nt 

l!C!!IWt~"!ldu£!; 
200ctobcr21l1Ci 21 01aober 20 I(, 21 October 20 I<, 

H,1111a£Bwia~, 
29-)0 November 201(, .30 No\-cnibcr 201(, 3U N,wcmbi!r201(, 

'J Dcocm~r 201(, 1J Dccllmbcr2m6 'l De<:cnbl)r 2016 

Reported by: ___ _ 
Jessica uarcia-ArDutl 

Quality Assurance Auditor 

St11d)· 
l>i:na,,,- (SJ>) 

21 Oc1obcr20l6 

JO No,-cmbcr 20!6 

!J lkccnlbcr 20 I<, 

SD 
.tlatrltllmwttl 

21 Oe1obcr 20 I(, 

JO No,cmbi!r 2(1)(, 

•1 December 2111 ri 
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Clinicnl f>J1hology Rornlt,i fot 
Soy l.q;l,"1tl()!(k~binPn:pilil11tion: A 2-~·P:.Y DiL1llryStud~· in R.l"' 

CERTIFICATION 
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Clinical Pathology Results for 
So~· Lcghcmoglobin Preparation: A 28-Day Di~tmy Study in Rat~ 

STUDY DESIGN 

A 28-day dietary study in rats was conducted at Product Safety Labs (Dayton, New Jersey, 
U.S.A.) on behalf of Impossible Foods, Inc. (Redwood City, California, U.S.A.). Groups of 
10 male and 10 fomale rats were fed 0, 512, 1024, 1536 mg/kg/day Soy Lcghemoglobin 
Preparation which corresponds to 0. 250. 500 and 750 mg/kg/day of active ingredient Soy 
Leghemoglobin. Samples were collected for clinical pathology evaluation on lest days 22 
and 29/30 and were shipped to DuPont Haskell for analysis. 

MATERIALS AND METHODS 

Clinical pathology m1alyscs were conduL1ed on samples collected on test days 22 (hematology. 
clinical chemistry. and urinalysis) and test days 29 (males) and 30 (females) (coag\1lation). 
Hematology measurements were conducted on whole blood on the day of collection. Clinical 
chemistry and coagulation measurement~ wen:! conduct.:d on samples that wen: frozen until 
analysis. All blood samples were evaluated for quality by visual examination. Urinalysis 
measurements were conducted on the day of collection. 

1. Hematology and Coagulation 

Complete blood cow1t.~, including reticulocytes, wen: detem1ined on an Advia 120 Hematology 
Analyt.cr. Blood smears, stained with New Methylene-Blue or Wright-Gicmsa.. were prepared 
from each animal undergoing a hematology evaluation, but were not needed for examination. 
Coagulation times were detennined on a Sysmex CA-1500 Coagulation Analyzer. 

·111e following parameters were detennined: 

red blood cell count 
hemoglobin 
hemntocrit 
mean corpuscular (c.:11) volum.:: 
mean corpuscular (cell) hemoglobin 
mean corpt~~cular (cell) hemoglobin concentration 

prothrombin time 

2. Clinical Chemistry 

red cell distribution width 
absolute reticulocyte count 
platelet count 
white blood cell count 
differential white blood cell cotmt 

activated partial thromboplastin time 

Sernm clinical chemistry parameters were detennined on an Olympus AU640 Clinical Chemistry 
Analyzer. 

l11e following parameters were detennin.:d: 

aspartate aminotransferase 
alanine aminotransferase 

glucose 
total protein 
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sorbitol dchydrogenasc 
alkaline phosphatase 
total bilirubin 
urea nitrogen 
creatinine 
cholesterol 
lri glyccridcs 

3. Urinalysis 

albumin 
globulin 
calcium 
inorganic phosphorus 
sodium 
potassium 
chloride 

Urine volume was meas\1red. and appeara11ce (quality, color, and clarity) was evaluated visually. 
Urine protein was measured on an Olympus AU640 Clinical Chemistry Analyzer. Other urine 
constiluenL, were semi-quantitatively measured on a Clinitek Atlas Automated Urine Chemistry 
analyzer. Sediments from urine specimens were evaluated microscopically. 

·111e following parameters were detem1ini::d: 

quality 
color 
clarity 
volume 
specific gravity 
pH 
glucose 

keto1\i:l 
hilirubin 
blood 
urobilinogen 
protein 
microscopic urine sediment examination 
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STATISTICAL ANALYSES 

Significance wasjudgcd at p < 0.05. Separate analyses were f:crfom1cd on the data collected for 
each sex. Statistical analyses were pcrfom1ed by Provantis'16•1 ) 

l'dethod of Statistical Ana lvsis 
If pre]imiM,Y test is not lf pre I im inary test is 

!'ammeter Prclim innrv T~t significant siimificant 
Trnnsforms of the data to 
achieve normality and 
rnriance homogeneity 

Levene· s test for One-way analysis of were used. The order of 
homogcncityfll and transfom1s attempted was Clinical Pathology' Shnpiro-\Vilk te..~t(.IJ for 1·ariancer•J fol lowed hy 

log, squnrc-mol, and rnnk-
nom1ality 

Dunnett's 1es1(l! 
ord~r. If th~ log and 
square-root transforn1s 
failed, the rnnk-ordcr was 
used. 

a When an individual observation was recorded as being less than a certain value, calculations were performed 
on half the recorded value. For example, ifbilirubin was repmtcd as <0.10. 0.05 was used for any 
calculations performed with those bi lirubin da!II. When an individual obs¢rvation wa.s recorded as being 
greater than a certain value. calculations were performed on the recorded value. For example. if specific 
gravity was reported as> I. IOO, 1.100 was u.~d for any calculations perfom1ed 11·ith those specific gravity 
dwt 

RECORDS AND SAMPLE STORAGE 

For the work condueted al DuPont Haskell, specimens (if applicable), raw data, a11d the clinical 
pathology report will be returned lo the client within 6 months atler the final report issues. 

REFERENCES 

1. Provantis'® (2012). Tables aud Statistics (version 8). Inst..::m LSS, Staffordshire, U.K. 

2. Levene, H. (1960). Robust test for equality of variances. Conrrib11tions ro f>robabiliry and 
Statistics (J. Olkin. ed.), pp 278-292. Stanford University Press, Palo Al.to. 

3. Shapiro. S.S. and Wilk. ]\,J.B. (1965). An analysis of variance test for nonnality (complete 
samples), Biometrika 52. 591-611. 

4. Snedecor, G.W. and Cochran, W.G. (1967). Statistical Methods. 61h edition, pp 246-248 and 
349-352. TI1e Iowa State University Press. Iowa. 

5. Dunnett, C. W. (1964). New tables for multiple comparisons with a control. Biomelrics 20, 
482-491. 
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EXPLANATORY NOTES 
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TABLES 

EXPLANATORY NOTES (Continued) 
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Summary of I-k:n1t1tology Values for ~falc Rais {Continued) 
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Summary of Hematology Values for Female Rais (Ctiolinucd) 
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Summary of Coagulation Values for 1\lalc Rats. 
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Tablc6 
Summary of Clinical Chemistry Values for Female Rats 
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EXPLANATORY NOTES 
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INDIVIDUAL ANIMAL CLINICAL PATHOLOGY DATA 

EXPLANATORY NOTES (Continued) 
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Page 385 
PSL Study Number 43166 

APPENDIX 0: ANIMAL NUMBERS, DOSE GROUPS, AND FATES1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day oftest substance corresponds to250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Page 386 
PSL Stud~ Number 43166 

Individual Animal Fates 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

-----------------------------------------------------------------------------------------------------------------------------------------------

Removal Removal Removal Time Removal Pathology 
Group Dose Level sex Animal Cage Day Week Date Time Slot Symptom Reason 
----------------------~----~-~~------------------~~~---~-~·~---·--------------------------------------------------------

o mg/kg/day Male 7001 29 4 27/10/16 6:50 Term Term 
7002 29 4 27/10/16 6:51 Term Term 
7003 2 29 4 27/10/16 6:51 Term Term 
7004 2 29 4 27/10/16 6:51 Term Term 
7005 3 29 4 27/10/16 6:52 Term Term 
7006 3 29 4 27/10/16 6:52 Term Term 
7007 4 29 4 27/10/16 6:52 Term Term 
7008 4 29 4 27/10/16 6:53 Term Term 
7009 5 29 4 27/10/16 6:53 Term Term 
7010 5 29 4 27/10/16 6:53 Term Term 

o mg/kg/day Female 7011 6 30 4 28/10/16 6:50 Term Term 
7012 6 30 4 28/10/16 6:50 Term Term 
7013 7 30 4 28/10/16 6:50 Term Term 
7014 7 30 4 28/10/16 6:51 Term Term 
7015 8 30 4 28/10/16 6:51 Term Term 
7016 B 30 4 28/ 10/16 6:51 Term Term 
7017 9 30 4 28/ 10/16 6:52 Term Term 
7018 9 30 4 28/10/16 6:52 Term Term 
7019 10 30 4 28/10/16 6:53 Term Term 
7020 10 30 4 28/10/16 6:53 Term Term 

2 512 mg/kg/day Male 7021 11 29 4 27/10/16 6:56 Term Term 
7022 11 29 4 27/10/16 6:57 Term Term 
7023 12 29 4 27 /10/16 6:57 Term Term 
7024 12 29 4 27 /10/16 6:57 Term Term 
7025 13 29 4 27/10/16 6:58 Term Term 
7026 13 29 4 27/10/16 6:58 Term Term 
7027 14 29 4 27 /10/16 6:59 Term Term 
7028 14 29 4 27 /10/16 6:59 Term Term 
7029 15 29 4 27/10/16 6:59 Term Term 
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Page 387 
PSL Studi: Number 43166 

Individual Animal Fates 

PSL Study Number 43166 
A 28•Day Dietary Study in Rats 

----------------------------~M~~-~~----~------------~ft~-~ft~~w----~~~---------------------------------------------------------------------------

Removal Removal Removal Time Removal Pathology 
Group Dose Level Sex Animal Cage Day Week Date Time Slot Symptom Reason 
------------~--~ft-------------------------------------------------------------------------------------------------------

2 512 mg/kg/day Male 7030 15 29 4 27/10/16 7:00 Term Term 

2 512 mg/kg/day Female 7031 16 30 4 28/10/16 6:54 Term Term 
7032 16 30 4 28/10/16 6:54 Term Term 
7033 17 30 4 28/10/16 6:55 Term Term 
7034 17 30 4 28/10/16 6:55 Term Term 
7035 18 30 4 28/10/16 6:55 Term Term 
7036 18 30 4 28/10/16 6:56 Term Term 
7037 19 30 4 28/10/16 6:56 Term Term 
7038 19 30 4 28/ 10/16 6:56 Term Term 
7039 20 30 4 28/10/16 6:57 Term Term 
7040 20 30 4 28/ 10/16 6:57 Term Term 

3 1024 mg/kg/day Male 7041 21 29 4 27/10/16 7:00 Term Term 
7042 21 29 4 27/10/16 7:00 Term Term 
7043 22 29 4 27/10/16 7: 01 Term Term 
7044 22 29 4 27/10/16 7:01 Term Term 
7045 23 29 4 27/10/16 7:02 Term Term 
7046 23 29 4 27/10/16 7:02 Term Term 
7047 24 29 4 27/10/16 7:03 Term Term 
7048 24 29 4 27/10/16 7:03 Term Term 
7049 25 29 4 27 /10/16 7:04 Term Term 
7050 25 29 4 27/10/16 7:04 Term Term 

3 1024 mg/kg/day Female 7051 26 30 4 28/10/16 6:58 Term Term 
7052 26 30 4 28/10/16 6:58 Term Term 
7053 27 30 4 28/10/16 6:58 Term Term 
7054 27 30 4 28/10/16 6:59 Term Term 
7055 28 30 4 28/10/16 6:59 Term Term 
7056 28 30 4 28/10/16 6:59 Term Term 
7057 29 30 4 28/10/16 6:59 Term Term 
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Individual Animal Fates 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Removal Removal 
Group Dose Level Sex Animal Cage Day Week Date 

3 1024 mg/kg/day Female 7058 29 30 4 28/10/16 
. 7059 30 30 4 28/10/16 

7060 30 30 4 28/10/16 

4 1536 mg/kg/day Male 7061 31 29 4 27 /10/16 
7062 31 29 4 27 /10/ 16 
7063 32 29 4 27/10/16 
7064 32 29 4 27/10/16 
7065 33 29 4 27/10/16 
7066 33 29 4 27/10/16 
7067 34 29 4 27/10/16 
7068 34 29 4 27/10/16 
7069 35 29 4 27/10/16 
7070 35 29 4 27/10/16 

4 1536 mg/kg/day Female 7071 36 30 4 28/10/16 
7072 36 30 4 28/10/16 
7073 37 30 4 28/10/16 
7074 37 30 4 28/10/16 
7075 38 30 4 28/10/16 
7076 38 30 4 28/10/16 
7077 39 30 4 28/10/16 
7078 39 30 4 28/10/16 
7079 40 30 4 28/ 10/16 
7080 40 30 4 28/10/16 

Removal 
Time 

7:00 
7:00 
7:01 

7:05 
7:05 
7:05 
7:06 
7:06 
7:06 
7:07 
7:07 
7:07 
7:08 

7:01 
7:01 
7:02 
7:02 
7:02 
7:03 
7:03 
7:03 
7:04 
7:04 

Time 
Slot 
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Removal Pathology 
Symptom Reason 

Term Term 
Term Term 
Term Term 

Term Term 
Term Term 
Term Term 
Term Term 
Term Term 
Term Term 
Term Term 
Term Term 
Term Term 
Term Term 

Term Term 
Term Term 
Term Term 
Term Term 
Term Term 
Term Term 
Term Term 
Term Term 
Term Term 
Term Term 
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Page389 
PSL Study Number 43166 

APPENDIX P: INDIVIDUAL ANIMAL NECROPSY OBSERVATIONS1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg,'kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg,'kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Anima: 7001 

Neeropsy Dale: 10/2712016 

Grou P;thology Observlllion, [Corrolation]: 

No observations fou,d 

lndMdual Animl'I Neucpsy ObsetVations 

PSL Slu;ly Number 43166 
A 28-0ay Diett,,y Stud( in Rats 

Group: 
Dose: 

AA'( remaining protocol reqlired tissues, which have been examined, have no visible lesions 

Animal: 7002 

Necropsy Dale: 10/2712016 

Grau P;thol<>gy Observation, [Comlation]: 

l~es..:ombined: size: 1 x 1.5 cm 
leesles-combined : right small; soft 
epididymides-<eombiood: size. 3 x 0.5 cm 
•pid1dymides-<eombinod : right ,mall 

krJ remaining protocol reqlired ti$$ue,.. v.lu<:h h!Ne been examined have no visible lesions 

Animal: 7003 Group: 
Dote: 

Neorop$y Date: 10/27/2-016 

Gross P;thologyObsorvatlon1 (Comlatlon]: 

No observations fOU1d 

AA'( remaining protocol reqlired ti .. ues, v,i,ich have been examined, have no vi,ible le,ions 

Anima: 7004 Group: 

Dose: 
Ne<rop$y Date: 10/27/2-016 

Gross P;thologyObservallon• [Corralation]: 

No obseMdions lou,d 

A1ly remaining proloco1 reqlired ti61luris, v,i,ich have been e,:amined have no visible lesions 

Anim.i: 7005 Group: 

Dose: 
Necropsy Date: 10/27/2016 

GroH PathotogyObservalions (Corralatlon]: 

No observations fou,d 

A1ly remaining protocol reqlired tissues, v,i,ioh have been examined, have no visible le$ions 

Animal: 7006 Group: 1 
Dose: 0 

Necropsy Osle: 10/27/2-016 

Page 390 
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Se,· Mae 

Se.: Male 

Sex: Male 

Se.: Male 

Sex: Mme 

Sex: Male 
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Gross Pathology Ob•orvalion• [Comliltion]; 

No observations follld 

imi,idlli!lAnimal Neaopsy Observelions 

PSL SI,& Nm1ber 43166 
A 28-0ay D,etruy Stuclt ;n Rats 

Any remaining protocol reqlired HMues, "'1ich h,.,e been examined have no vi•ible le•ioM 

Animal: 7007 Group: 

Dose: 
Necropsy Dale; 10/2712016 

GroH Palhology Obswvalions (Correliltion]: 

No observations lollld 

Any remaining protocol reqlired tis,:u.,., which hwe been cxamined have oo visible lesions 

Anima': 7008 G<oup: 
Dose: 

Necropsy Dale: 10/2712016 

Gross Palhology Observalions [ComlationJ: 

No obseMtions follld 

Any rnmaining prolocol reqlired tis.:ues, "'1ich have been examined have no visible lesions 

Animal: 7009 

Necropsy Date: 10/27/2016 

GroH Plllhology Ob•llfVlllions [Corrolati•nl; 

No ob,.rvations fm.nd 

Group: 1 
DO'ie: 0 

Any ,emaining protocol reqlired lissues. "'1ich have been examined have no visible lesions 

l\nimal: 7010 Group: 

Dose: 
Necropsy Dale: 10/27/2016 

G•••• PathologyObnrvlllions [Correlation]: 

No obtervations follld 

Any remaining protocol reqlired Hs.:ues, "'1ich have been examined have no ~isi!Jle lesions 

l\nlmlll: 7011 Group: 
Doo« o 

Necropsy Dale: t 0/2812016 

Gross Prthology ObsOJVrtions (Comlation]: 

No obsoMtionsfoutd 

Any remaining protocol reqliredti~u .. , 'Mlich have been examined. have no visible lesions 

Anima: 7012 Group: 
OO'ie: 0 

Neccopsy Dale: 10/200016 

Page 391 
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Sex; Melo 

Sox: Mac 

Sex: Maie 

Sex: Mlle 

Sex: Female 

Sex: Fcmalo 
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Gros• Plllhology Obol!l'llllllono [Correlation): 

No obtervations folfld 

Individual Animal Neaopsy m,seiva!ions 

PSL Sl'9' Number 43166 
A 28-Day D1ewy Stud-,' in Rats 

Arr/ remaining protocol requredtissues, ..tiich have been .. amined. have no visible lesions 

Anlma· 70!3 

Necropsy Dale: 10/2812016 

Gron Plllhology Ohe""'lllion• (CornlationJ: 

uterus : tud filled 

GrQIJp: 1 

Dose: o 

Any remaining prolo:ot requred ti;-;uc;, 'Mlith have been ""amined, have no visible lesions 

Animal: 7014 Gtaip: 1 

Dose: 0 
Necropsy Dale: 10/2812016 

Gross PalhologyOburvalion• (Corntation]: 

No obsenmlions folfld 

Arr/ remaining protocol reqLired ti~u1!$, which have bero .. amined. have no visible lesions 

AnimEi: 7015 Group: 1 

Dose: 0 
Necropsy Date: 10/28/2016 

Gross Pl!lhology Observsion• [Correhrtlon]: 

No obsenmlions folfld 

Arr/ remaining protocol requred tissues, ..ti~h have bero examined. ha11e no visible lesions 

Anims: 7016 Group: I 
Dose: 0 

Neempsy Date: 10/2812016 

Gron Pelhology Oburvelions [Cornl.tion]: 

No observa1ions folfld 

Arr/ remaining protoool reqLirad ti11Sue,;, ..t,ieh hi,,-e been examined. have no visible lesions 

Animal: 7017 

Necropsy □•te: 1012812016 

Gtoeil P.thology Obsorv,tlons (Cornlation): 

uterus: flLid fiUed 

Group: 
Dose: o 

Any remaining prolOGol reqLired tissues, which hBlle bero exami•ed. h;nre no visible lesions 

Arlima: 7018 Groupc 
Dose: 

Page 392 
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Sex: Female 

Sex: Female 

Sex: Female 

Sex; Fcmak: 

Se.: Female 

Se,: Female 
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Necropsy Dale: 10/28/2016 

GroH Pathology Obnrvaliona [Corrolation]: 

U!crus: ftlid fiUcd 

loo/,/idualAAimal Necnipsy Obseivallons 

PSL Stooy Number 4:J166 
A 28-0ay Dieta,y Stull/ in Rats 

/JJl'f ramaining protocol req<ired tissues, which hava be11:11 e.amined have no visible leiiom 

Page 393 
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Animal: 7019 Group: Sex: Female 

Dose: 0 
Necropsy Dale: 10/2812016 

Gro'" Palhology Obsorvalions [Corrolalion]: 

No obsecva!ions fou,d 

/JJl'f remaining prnlocol req<ired tissues, which h8"e been j!O(&rrmed have no visible lesions 

Animli: 7020 

Necrop,y Dale: 10/2812016 

Grou Pathology Obaef'\lallons [CorrelaHonJ: 

uterus: flud filled 

Groop: 1 

Dose: 0 

/JJl'f remaining protocol reqlired tissues, which have been examined have no visible lesions 

Anim,t 7021 &oop: 2 
Duse: 512 

NecrOp$Y Date: 10/2712016 

Gros, P.ethology Obsorvalions [Correlation]: 

No obsmations found 

/JJl'f remaining protocol req<i,od tis,;ues, v.!iich hilYe been examined have no v~1ble lesion,s 

Animal: 7022 Groop: 2 
Dose: 512 

Nmopsy Dale: 10/2712016 

GroH Palhology Obaorvalions (Corrolalion]: 

No obGervations fot11d 

Any remaining p101ocol reqli1ed tis,;ues. v.!iich have been examined have oo visible lesions 

Animli: 7023 Groop: 2 

Dose: 512 
Nmopsy Dale: 10/271'2016 

Gron PalhologyObslM!llons (Cor111lalion]: 

No observations fouid 

Any remaining pmlocol mqtirod ti .. u .. , which h""• boon ""•mined have no vi,iblo lesions 

Animal: 7024 Groop: 2 

Sex: Female 

Sex: Male 

Sex: Male 

Sox: Malo 
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Nwopsy Date: 10/2712016 

Gro&& Pathology OballfValion• (ComilationJ: 

No obseMtions found 

lrdividual Animal Nea-opsy Obst!Mllions 

PSL Study Number 43166 
A 28-0ay Dietary Study in Rats 

512 

Any remaining prolocol reqlired tissues" 'olt!ich have been e:amined have no visible lesions 

Animti: 7025 Group: 2 
Dose: 512 

Necropsy Osle: 10/2712016 

Grou Pathology ObsOfValions [Com,lationJ: 

No observ,ijons found 

Any remaining prolocol reqtired tissu00a -..hich have been examined hl!ve no vi,ible lesions 

Animel: 7026 Group· 
Dose: 512 

Necropsy Date: 10/2712016 

Gron Pahology Obser,,;lllons [Corn,lation]: 

No observations fouid 

Any remaini119 protocol rcqtired tissues. v.liich have been esemined. have no visible lesions 

Animal: 7027 Groop: 2 

Dose: 512 
Necrop$y Dale: 10/27/2016 

Gron Pathology Obs1MVatlons [Corn,lation]: 

No ob .. rvaliOllS found 

Any rcmaini119 prot~ reqlircd ij,;sues, which have been Cl(amined. have no visible lesioll'I 

Anima: 7028 

Necropsy Osle: 10/2712016 

Gro11 Pathology Obsorvalions [Corralation], 

No observations fOUid 

Group: 2 
Dose: 512 

Any remainiog protocol reqt.ired tissueo, v.liich have been e,rsrrined. have no visible lesions 

Animti: 7029 Group: 2 

Dose: 512 
Necropsy D,te: 10/271201 B 

Groaa PahologyOb11orvatlons (Comilation]: 

No cbservalioM foi.nd 

Any remaining protocol reqlired ti$$ueo. 'Mlich hallc been e,ramincd. have no 11is1ble lesions 

Page 394 
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Sex: Male 

Sex: Male 

Sex: Mtie 
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Animal: 7030 

Necropsy Da!e: 10/2712016 

Grou Pelhology Observelion• {ComlaHon]: 

No observations fou,d 

lncfividunl Animlll Nec:ropsy Observations 

PSL Slu:tf Nlmlber 43166 
A 28-0ay Diclffly Sludf in Rais 

Group: 2 

Dose: 512 

Any remaining protocol reqlired lissues. which hiHe been e:.amine(( ha...e no vitib!e lesions 

Animii: 7031 Gtoup· 2 

Dose: 512 
Necropsy Date: 10/2812016 

GroH Pathology Obsorvelions (Corrolation]: 

No observation$ fouid 

Any remaining protocol reqtired lissues, which hiHe been e><amined have no visible lesions 

Animal: 7032 Group: 
Dose: 512 

Ncciopsy DAie: 10/2812016 

Gr••• Pelhology Ob•ffllellons [ComlaHonJ: 

No observations f0111d 

Any remaining protocol reqtired lissues, which have been <!><amine(! halre ro visible lesions 

Animal: 7033 Group: 

Dose: 512 
NecropsyDnte: 10/28/2016 

Gron P.rthology Obsorvelion• [Comlalion]: 

No observations found 

Any remaining protocol reqlired ~ssues. Y<lllch have been e><amined, hil'le no visible lesions 

Animal: 7034 Group: 2 

Dose: 512 

Nmopsy □ate: 10/28/2016 

Gross Pelhology ObsaMlllons (Correlation]: 

No observations found 

Any remaimng protocol reqtired tissues, which h"'• been e,:arnined, hl!ve no vi,ib!e lesions 

Animal: 7035 

Necropsy Dale: 10/28/2016 

Lut Clinical Observation4: 

Alopecia Left Forelimb. Mxlernle 
Alopocia Righi Fortlimb. Moder.to 

Group· 2 

Dose: 512 

Page 395 
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Se<: Mae 

Sex: Female 

Sex: Female 

Sex: Female 

Sex: Female 

Sex Female 
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Groot Pathology Observelions [CorralatlonJ: 

lnlfr,idual Aoimal Necropsy Observation• 

PS!. Sludy Numbl!f 43166 
A 28-0ay Oielaly Study in Rats 

non correl0!ed findng: no correla!ed finlfmg [Plopecia. Let Forefimb. MJderale (C} I Alopecia Right Fcrelimb, Modenie (CJ] 

lwf ramainil>;i prolocol requrad lissuos, llllich h;,;e been examined have no vislble lesions 
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7036 Group: 2 Se'.<'. Female 

Dose: 512 
Necropsy Dale: 10/2812016 

Gross Palhology Obaervatlons (Corralatlon]: 

No observations fOU'ld 

Any remaining prolocol requred tissues, "'1ich have been exarrined have no visible lesions 

Anima: nm Group; 2 Sex: Female 

Dose: 512 
Necropsy Dale: 10/2812016 

Groa9 Pathology Observallona [Corralatlon]: 

No observation-; fol.rid 

lwj remaining protocol requred 6ss11es, "'1ich have been examined have no visible le~ons 

Anlma: 7038 Groop: Sex: Female 

Dose: 512 

Necropsy Dale: 10/2812016 

Gross Pathology Observation• [Corralationl: 

No observations fomd 

lwf remaining proloco! requredtissues, "'1ich have been e>eminec( have no visible lesions 

Animal: 1m Groop: 2 Sex: Female 

D= 512 
Neeropsy Oel,r. 10/2812016 

Gron PalhologyOb1orvatlon1 (Corralatlon]: 

No observations found 

lwf remaining protocol requred tissues, v.l,ich h,.,e been examine!( have no visible lesions 

Animal: 7040 Groop: 2 Sox: Female 

Dose: 512 
Necropsy Dale: 10/2812016 

Grou P31hology Ob1111Vallon1 (Corn>lalionl: 

No obseMllions /ou,d 

lw/ remaining protocol requred liSllUei. v,i,ieh h;,;o been examined. have no vi•ible lo,ions 

Animal: 7041 Groop: 3 Sex: Male 

Do,,. 1024 

Necropsy Oa!o: 10/2712016 
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Gross Pelhology Obsen,ellons [Cott11lation]: 

No ob,.rvstions foLS1d 

ln:f1VidualMimal Necropsy Observations 

PSL Stu:ly Numb..- 43166 
A 28-0ay Dietary Stuct; in Rats 

Artt remaining p<t1locol reqli'red ~ssuet, which have been exemined, h,ve no visible lesions 

Animal: 7042 Group: 3 

D= 1024 
Nmopsy Dato: 10/2712016 

Gron Pelhology Oboorvelion• [CorrolationJ: 

No observations foLS1d 

Artt remaining pro!ocol reqli'red tissues, which have been exalTOlled. have no visible le!lion, 

Animal: 704J Group: 3 
Dose: !024 

Nec<t1psy Dale: 10/2712016 

Grosa Polhology ObsllfVallons [Comlation]: 

No ObS<!rvatiOns fou,d 

Any remaining protocol reqli'red tissues, which have been «>:amined. have no vi,ibto lesions 

Animal: 7044 Group; a 
Dose: 1024 

NecroP5y Date: 10/2712016 

Gron PalhotogyObaervelions [Corralation]: 

No obS<!rvations foLS1d 

Artt remaining protocol reqliredtissues, \Illich have boen examine<! have no visible l~ons 

7045 Group'. 3 

Doae: 1024 
Necropsy Date: 10/271201 G 

Gross Pathology Obsen,alions [Corrulationl: 

No observations fotnd 

/JJrt remaining p,otocol reqli'red tissues. which hu.oc been examined have r,o visible lesions 

Animfl: 704o Group: 3 

Dose; 1024 
Neciopty Dale: 10/2712016 

Groos Ptllhology Oboervelions [Correlation]: 

No obRrva~or,; fou,d 

Artt remaining prolocol reqli'red ~ssues, ....tiich hu.oe been examined. have no Vi$ible lesions 

Animal: 7047 Group: 

Dose: 1024 
Necropsy Dale: 10/2712016 
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Sex: Male 

Sex: Male 

Sex: Mare 

Seir Mlie 

Se.: Male 

Sex: Mele 
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Gross Pathology Obsl!fValions [Correlation]; 

Individual Miml!I Necropsy Obseivalions 

PSL Study Number 431613 
A 28.0ay Dietary stud)' in Rats 

brain: focal depressed ares on left hemisphere. Possillle prosoetion danage 

Arr/ remaining piotoeol reqtired tissues. 'Mlich have been .. amined. have no visible lesions 

Anima: 7048 Group: 3 

Dose: 1024 
Necropsy Dale: 10/2712016 

Gross Pathology Obs.,.,,allons [ComlattonJ: 

No observalions found 

Arrt remaining proloeol reqti,ed tiSSU<!$. 'Mlich hB'le been examined h;ive no visible le.ions 

Animal: 7049 Group: 3 
Dose: 1024 

Necropsy Date: 10/2712016 

Gross Palhology Obul\lallons [Corrofalionl: 

No observalions found 

Arrt remaining protocol reqlired ti11Sue,;, 'Mlich hil\le been examined, h;,vc oo vi,ib!e lesions 

Animal: 7050 Group: 

Dose: 1024 

Necropsy Dale: 10/27120!6 

Grou Pathology Obson,lllion, [Corrolntion]: 

No observo!ions fol.lld 

Arr/ remaining pro!ocol reqLired tissues, llilich h""e been examined, hlrltc no visible lesions 

Anima: 7051 Group: 3 
Dose: 1024 

Necropsy Dale: 10/28/2016 

Gross Pathology Observations (Corrolntion]: 

No observatiors found 

Arr/ remaining prolocol reqlired titsues, 'Mlich hB'le been examined, h3'1e oo visible lesions 

Anima: 7052 

Necropsy Date: 10/28/2016 

Gron Plithology Ob•llfValion• (ComtlationJ: 

No obGOrr.rtiom fot<1d 

Arr/ remaining piotocol reqlired ~ssues. 'M\ii;h h""e boen examined have no vi•ible lesions 

Animal: 7053 Group: 3 

Oo~e: 1024 
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Sex: Mae 

Se:x: Mae 

Se-, Mae 

Sex: Female 

Sex: Female 

Sex: Female 
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Necropsy Dale: 10/28/2016 

GroH Pathology Obsorv.tlons [Comhrtion]; 

uterus: tLid 51ed 

lref,vidual Animal Ne<>'opsy Observstioos 

PSL Sluft Number 43166 
A 28-0r,y Dietary Stultj in Rats 

Arr/ remaining prol(JCOI reqLired titsul!ll, v.llich hwe been examined have no visible lesions 

Animal: 7054 Group-. 

N•cropsyOale: 10/28/2016 

Gross P.thology Obslll'Vallons [Comlation]; 

No observations fou,d 

Dose: 1024 

AN/ remaining prolooo! reqliredti .. ues. \\t\ich hwe been examined. heve no wsible lesions 

Animal: 7055 

Nocro;nyOale: 10/28/2016 

Gross Pelltology Observeilono [Correlation]: 

spleen : stricture 

Grrup: 3 

Dose: 1024 

Arr/ remaining pro!ocol reqtired tissues. v.llich hwe been examined have no visible lesions 

Animal: 7056 Grrup; 

Dose: 1024 

Necropsy Date: 10/28/2016 

Gro•• PelhGtogy Observelions [Comtation]: 

No cbgfV8lions fomd 

Any remaining pro!ocol 1eqLired tisst1es. which hiive been examined have no visible lesions 

Animal: 7057 Group: 3 

Dose: 1024 

Necropsy Dale: 10/2812016 

Gross Pahology Obelll'Valions [Comlation): 

No obseMttions fot11d 

Any remaining proloool reqlired tissues, v.llich hiive been exemiaed have no l'isib!e lesions 

Animal: 7058 

Necropsy Dale: !ll/2812016 

Gross P.thology Obsorvatlon, [Corn,lationj; 

No obseNations found 

Group: 3 

Dose: 1024 

Any remaining proloc:ol reqLired tissues, which have bee{] examined. have no vis:ib1e le-sions: 

Anima: 7059 Group; 3 
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Se:.: Female 

Sex: Female 

Sex: Fe!l1$8 

Sex: Female 
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Neorop$y Date: 10/2812016 

Gron Pmhology Ob•O<Valions [Com1tation]: 

No observalions fO\J'ld 

1Mividu81 Animel NetrOl"f Obsl!Mdions 

PSL Study N'"11ber 43166 
A 28.Qay Dietary stud,' in Rel$ 

Dose: 1024 

Any remnining pro!ocol reqlired tissues, which have been ""•!tined, ha>'e no visible lesions 

Anima: 7000 Group: 3 
Dose: 1024 

Necropsy Dale: 10/2812016 

Gross Palhol•BY ObsOM!tions [Comlation): 

No ob,.rvalions fo<nd 

Any remailling prolocol reqlired tissueo. which h,.,e been examined, have ro vi•ible lesions 

7061 Group- 4 
Dose: 1536 

Necropsy Dale: 10/2712016 

Grof' Pathology Observallons [Correlation]: 

No observalions found 

Any romeining protocol reqlired tissues, which have been examined have no visible lesions 

Anima: 7062 Grrup: 4 

Dose: 1536 
Nem,p$yDale: 10/2712016 

Groa1 Pathology Oboorvallont [Comlationl: 

No ob,.rwtions found 

Air/ remaining prolocol reqtired tissues. which ha.-e been examined have no visible lesions 

Animal: 7063 Group: 4 
Dose: 1536 

Necropsy Dale: 10/2712016 

Gron PtthologyObHrvalion• (ComlationJ: 

No obseovations found 

Air/ remaining proloco! reqlired tissues, whioh have been e><amined have no ~i•ible lesions 

Animal: 7064 GrO<Jp: 4 
Dose: 1536 

Necrop,yDale: 10/2712016 

Gross PalhologyOb11orvatlons (C0m1lation]: 

No ob,.,vations found 

Any remaining protocol rcqtired tiSSU!!$. whioh have been examined. have no visible lesions 
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Sex: Female 

Sex: Male 

Sex: Male 

Sex: Mele 
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Anima: 7065 

Necropsy Date: 10/2712016 

GroH Pathology Obseivalions [CornlationJ; 

No observations fot11d 

lnctividual Animal Nectopsy Observations 

PSL Study Number 431i36 
A 28-0ay Oieta,y Slu<lj in Rats 

Group: 4 

Dose: 1536 

Any remaining proloco! reqLired ti~ues, l'tlich have been examined have no vi$ible lesion,; 

Anima: 7066 Groop: 4 

Dose: 1536 

Necropsy Date: 10/2712016 

GroH Pathology Oboorvations [Corrulation]: 

No observatior,s fomd 

Any remaining protocol requred ~ssues. 1Mlis:h have been examined have no visible lesior,; 

Mimal: 7007 Group: 4 

Dose; 1536 

Necropsy Dille: 10/2712016 

Gross Pathology Obseivationo [Cornlationl: 

No observations fomd 

Any remaining protocol reqLired tissues, 111,ich h""e been examined haven:, visible lesions 

Mirna: 7068 Group: 4 

Dose: 1536 
Necropsy Date: 10/2712016 

Gro•• Pathology ObollfYolions [Correlation): 

No observations fOU1d 

Any remaining protocol reqtired tissues, 'Mlith hlNe been examine<! have no visible lesions 

Animal: 7069 Group: 

Dose: 1536 

Necropsy Dale: 10/27/2016 

last Clinieat Obtervations: 

Eschar, Head, Superficial 

Gro .. Palhology Obseniallons [Correlation]: 

non corrolsled liming: no co,relsled finding [Esd>'!r. Head, Supemci,i (C)l 

Any remnining protocol ttqLired tissues. 'Mlich h8'1e been examined have no visible lesions 

Animal: 7070 Group·. 4 

Dose: 1536 
Necropsy Dale: 10/27/2-016 
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Sex: Mile 

Sex: Male 

Sex: Male 

Sex: M,ie 

Sex: Mele 

Sex: Mel• 
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Gro .. P,.hology Observ.tlons [ComlaHon]: 

No observalionsfou,d 

lncfrvidual Animal Nwopsy Obset'J&!ions 

PSL Slooy Nurnber 43166 
A 28-0ay Oielluy stui!y in Rtlls 

Any remaining protocol reqtlred Hssucs. ""1ieh ha,e been examioed have no visible lesions 

Animal: 7071 Grrup: 

Dose: 1536 

Necropsy Dale: 10/28/2016 

Gross Pathology ObsONations [Corrolation]: 

No observations loUld 

Any remaining protocol req<ired tissues, ""1ich ha,e been e:.arrined have ro vi,ible lesions 

Animal: 7072 Grrup: 4 

Dose: 1536 
Necropsy Dale: 10/28/2016 

Gron Pathology Observalion• [Correlation]: 

No observations fott1d 

Any remaining protocol req<ired tissues. 'Mlich have been examined have ro vi,iblo lesions 

Animal: 7073 Grrup: 4 

D~e: 1536 
Neeropsy Dale: 10/28/2016 

Grou P,.hology Observ,.lons [CorrolationJ: 

No ob,orvations fotnd 

Any remaining protocol req<ired tissues, 'Mlith have been examined. have ro visible lesions 

Animal: 7074 Grrup: 4 
Dose: 1536 

Neeropsy Dole: 10/28/2016 

Gross PalhologyObsorvalions [Corralation]: 

No observations fotnd 

Any remaining protocol reqLired tissues. ""1ich have been examined have no visible lesions 
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Sox: Female 

Sex: Female 

Sex: Female 

Sex: Female 

Anlmei: 707a Group: Sex: Femele 

Dose 1536 

Nec,opsy D•le: 10/2812016 

Groos Pelhology Ob11orvallons [Cornilation]: 

No <lbserltllions lomd 

Any remaining protoool reqLired Hssuas, ooich h,:,.,e Ileen examined. hBVe no 'fioiblo lesions 

Anim.i: 7076 Group: 4 Sex: Female 
Do,:e: 1536 

Necrop,y Dale: 10/2812016 
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Groo, Pathol0llY Observations [Cornlationl: 

No observ.ltions foL11d 

lndMduAl Animal Nea-opsy Obseivaliono 

PSL Sto:iy N,nnbe< 43166 
A 28-0ay Dielll,y Stuily in Rais 

Arrr remaining protocol req\ired tissues, v,!iich have been examinecl have r.o visible lesions 

Animal: 10n 

Necropsy Date: 10/28/2016 

Gro11 PiilholollY O11s«val!one [ComilationJ; 

No observations follld 

Group: 

Dose 1536 

My remaining protocol reqtired tissues. 'Mlich llnYe been examine!( have no visible lesions 

Animal: 7018 Qoup: 4 
Dou: 1536 

Necropsy Date; 10/28/2016 

Gron PalholollY Obae,vallons [Comilation]: 

No observations foL11d 

AN/ remeinirig p,otocol reqlired tissues, 111,ich h..,,e boen examinod hmle"' .i,ibte l°'ions 

7019 Grrup: 4 
□o•e: 1536 

Necropsy Date: 10/28/2016 

GroH PalholollY Observation, [Comilation]: 

No oboorvations fouKl 

Arrr remaining protocol reqlired tissues. 'Mlich haYe been l!«amined. have no visible lesions 

Animal: 7060 Group: 4 

Dose: 1536 
Necropsy Date: 10/2812016 

Gro11 Pathology Obse,vallon1 [ComlallonJ: 

No observations fomd 

Arrr remaining prolocol reqlired ti'ssues. v.tith hl'le been txaminecl have no visible lesions 

Page 403 
PSL Study Number 43166 

Se.: Female 

Sex: Female 

Sex: Female 

Sex: Female 
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Page404 
PSL Study Number 43166 

APPENDIX Q: INDIVIDUAL ANIMAL TERMINAL BODY AND ORGAN WEIGHTS1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: I 536 mg/kg/day of test substance corresponds to 750 mg/kg/day of the active ingredient. 
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SelC Male Day(s) Relslive to Start Dete 

0 
mgil<.g'clay 
Gro~ 1 

7001 
7002 
7003 
7004 
7005 
7006 
7007 
7008 
7009 
7010 

Meai 
so 

N 

Te1TT1ina 
BW 
(9) 

399 
359 
376 
337 
329 
401 
395 
355 
370 
354 

367.5 
25.3 
10 

Adrenal 
GlaidsWI 

(g) 

0.073 
0.071 
0.071 
0.056 
0.063 
~066 
0.068 
0.071 
0,062 
0.053 

0.0654 
0.0068 

10 

lnciuiwal Arimal Tem1ina Bodf and Organ Wei~ts 

PSL Study Number43166 
A 28-0ay Dielaiy Slullf in Rats 

Brain 
Wt 
(g) 

2.19 
2.16 
2.15 
1.98 
2.10 
220 
2.13 
2.21 
2.00 
2.29 

2.141 
0.095 

10 

Epididymides 
wt 
(g) 

1.14 
0.94 

0.94 
0.82 
1.04 
1.20 
1.17 
1.04 
0.93 
1.10 

1.032 
0123 

10 

Heart 
WI 
(9) 

1.31 
1.13 

1.19 
1.06 
1.07 
1.30 
1.35 
1.18 
1.11 
1.25 

1.195 
0.104 

10 

Kidneys 
wt 
(g) 

3.19 
281 
266 
226 
220 
254 
283 
2.59 
247 
286 

2641 
0.297 

10 
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liver 
Wt 
(g) 

11.08 
14.06 
12.53 
11.00 
8.44 

11.90 
11.68 
9.44 
9.76 

12.29 

11.218 
1.657 

10 
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Sele Male Oay(s) Relative to Start Dale 

0 I 
mgil,;!>'day Spleen 
Gro~ 1 Wt 

(g) 

-
7001 0.86 
7002 0.18 
7003 0,85 
7004 0.72 
7005 0.76 
7006 0.98 
7007 1.05 
7008 0.91 
7009 0.77 
7010 0.63 

Meai 0.831 
so 0.125 
N 10 

I 
Testes 

Wt 
(g) 

-
3.65 
218 
127 
243 
291 
3.12 
3.96 
3.34 
3.23 
339 

3.148 

I 0.531 
10 

lndviwalArimalTenninal Body and Organ Weirt,t.s 

PSL study Number 43166 
A 28-0ay Dietaiy Sludf in Rats 

Thfmus 
WI 
(9) 

-
0.845 
0.583 
Q495 
0.385 
0.633 
0.397 
0.659 
0.414 
0.474 
0.320 

0.5205 
0.1595 

10 
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SelC Male Dey(s) Relative lo Start Date 

512 
mg,kg'clay 
Groi.v 2 

Termina 
BW 
(g) 

- I 
7021 363 
7022 374 
7023 386 
7024 374 
7025 362 
7026 378 
7027 366 
7028 336 
7029 428 
7030 358 

Me81 
SD 

N 

372,5 

23.8 
10 

Adrenal 
GIE11dsWI 

(9) 

0.076 
0.074 
0.054 
0.067 
0.069 
0.053 
0.087 
0.058 
0.062 
0.055 

0.0055 
00112 

10 

ln<ivill!al Arimal Termina Bod/ and Organ Weigits 

PSL study Number 43166 
A 28.0ay Dietary Study in Rats 

Bran 
WI 
(g) 

U/6 
2.21 
2.22 
2.31 
2.09 
2.17 
2.15 
2.14 
2.21 
1,97 

2.143 
0.110 

10 

Epidid)'mides 
WI 
(g) 

1.17 
1.10 
1.19 
1.08 
1.05 
1.17 
1.01 
L06 
0.92 
1.13 

1.088 
0.083 

10 

Heart 
WI 
(g) 

1.14 
l.28 
1.29 
1.28 
1.t2 
1.26 
1.28 
1.13 
1.54 
122 

1.254 
0.121 

10 

Kidneys 
WI 
(g) 

2611 
3.0t 
247 
257 
242 
286 
265 
267 
3.01 
244 

2678 
0.219 

10 
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Liver 
WI 
(g) 

11.05 
11.54 
10.80 
10.74 
10.75 
1225 
10.57 
10.68 
12.52 
10.92 

11.182 
0.691 

10 
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Sex: Male Day(s) Relative lo Start Date 

512 I 
mgll<.9'day Spleen 
Gro~2 WI 

(9) 

-
7021 0.80 
7022 0.84 
7023 0.78 
7024 0.73 
7025 0.86 
7026 0.92 
7027 0.68 
7028 1.04 
7029 0.72 
7030 0.76 

Mein 0.813 

I 
SD 0.107 
N 10 

I 
Tesles 

WI 
(9) 

-
13.9 
3.09 

295 
13.9 
l 16 
196 
3.42 
3.63 
3.56 
326 

;l381 I 0.292 
10 I 

I 

lndllidiaf Animal Terminal Body and Organ Wei111ts 

PSL Study Number 43166 
A 28-0ay Dietary Study in Rats 

Thymus 
WI 
(g) 

-
0.359 
0.623 
0.521 
0.639 
0.406 
0.6-W 
0.715 
0.614 
0.643 
0.493 

0.5661 
0.1162 

10 
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$1))( Male Day(s) Relative to Start Date 

1024 ! 
mgll<g'day Termina Adrenal 
Gro~3 SW GIErldS'M 

(g) (g) 

- -
7041 375 0.068 
7042 421 0.074 
7043 355 0.056 
7044 406 0.067 
7045 377 0.064 
7046 418 0.060 
7047 404 0.046 
7048 413 0.066 
7049 328 0.035 
7050 343 0.057 

MeErl 384.0 

I 
0.0593 

so 334 0.0116 
N 10 10 

1 

! 

lndvirual Arimal Terminal Bod'/ and Organ Wci!#Jls 

PSL study Number 43166 
A 28-Day Dietary Slu!fy in Rats 

I 
Brain Epidict,mides 

WI Wt 
(g) (g) 

- .. 
2.20 1.14 
2.29 1.07 
2.14 0.93 
2.33 1.35 
2.25 0.94 
2.27 0.96 
1.87 0.98 
231 1.06 
2.12 0.93 
2.08 099 

2.186 1.035 
0.140 0.131 

10 10 

I 
Hea1 

Wt 
(9) 

.. 

1.15 
1.38 
1.21 
1.36 
1.27 
1.46 
1.30 
1.32 
1.13 
l.14 

1.272 

I 0.113 
10 

Kidne"fS 
Wt 
(g) 

-
289 
291 
250 
296 
245 
3.11 
279 
3.10 
251 
267 

2.789 
0.246 

10 
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Liver 
Wt 
(g) 

-
t3.47 
13.21 
10.42 
13,78 
11.88 
13.24 
12.54 
15.05 
9.59 
9.99 

12.317 
1.804 

10 
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SeJ<: Male Oay(s) Relative lo Sia~ Date 

1024 I 
mg,kg'day Spleen 
Grol.l)3 Wt 

(9) 

-
7041 0.82 
7042 0.78 
7043 0.77 
7044 0.75 
7045 0.68 
7046 0.82 
7047 0.83 
7048 0.78 
7049 0.78 
7050 0.68 

Meal 0.769 

I 
so 0.053 
N 10 

I 
Testes 

WI 
(g) 

-
3.57 
299 
3.43 
376 
330 
a 15 
a 12 
318 
3. 16 
aoo 

3,266 

I 0.251 
10 

lndvid!al Arimal Tenninal Boo,, >llld Organ Wl!li!#lls 

PSL stuct,,Number43!66 
A 28-0ay Dieta,y Stu(¥ in Rats 

Thfmus 
Wt 
(g) 

-
0.513 
0.534 
0.441 
0.502 
0.559 
0.841 
0.552 
0.612 
0.409 
0.503 

0.5466 
0.1185 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 483 of 526

Sex: Male Day(s) Relative to S!art Dale 

1536 ! I 
mgJl<9'c!ay Temiin~ Adrenal 
Gra~4 BW Girod& 'M: 

(9) (g) 

- -
7061 381 0.064 
7062 379 0.058 
7063 353 0.063 
7064 413 0.064 
7065 405 0.075 
7066 394 0.069 
7067 389 0.073 
7068 361 0.084 
7069 350 0.049 
7070 368 0.073 

Meai 379.3 

! 
0.0072 

I SD 21.4 0.0098 
N 10 10 

lndvid!al Arimal Te,minal Boai and Organ Wei!tils 

PSL Study Number 43166 
A 28-0ay Dietary Sluct,, in Rais 

I 
Brain Epididymides 
Wt 'M: 
(g) (g) 

- .. 
2.09 1.04 
2.14 0.88 
1.99 1.13 
2.27 0.87 
2.24 0.91 
2.15 1.10 
210 1.05 
2.22 1.12 
2.02 0.94 
2.30 1.04 

2.152 1.008 

! 0.105 0.100 
10 10 

I 
Heart 

wt 
(g) 

., 

1.22 
1.26 
1.08 
1.29 
1.36 
1.29 
1.13 
1.20 
1.12 
124 

1.219 I 0.088 

I 10 

Kidneys 
wt 
(g) 

-
261 
283 
278 
305 
3.21 
277 
248 
277 
248 
302 

2800 
0.241 

10 
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Liver 
Wt 
(g) 

-
10.92 
10.89 
12.40 
12.47 
13.51 
14.23 
11.20 
12.87 
9.43 

13.01 

12.093 
1.452 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 484 of 526

Sex Male Day(s) Relative to Start Date 

1536 I 
mg/k9'day Spleen 
Grolfl 4 WI 

(9) 

-
7061 0.82 
7062 0.77 
7063 0.87 
7064 0.86 
7065 0.82 
7066 0.75 
7067 0.73 
7068 1.01 
7069 0.61 
7070 0.85 

Mean 0.809 

I 
SD 0.105 
N 10 

I 
Tes1es 

M 
(9) 

-
322 
3.00 
3.25 
3.66 
3.25 
3.00 
299 
3.56 
3.55 
3.24 

3.272 

I 
0.246 

10 

lnclllid!al Animal Terminal Bod), and Organ Weig.ts 

PSL study Number 43166 
A 28-0ay Dietary Stud), in Rats 

Thfmus 
WI 
(g) 

-
0476 
0.366 
0.510 
0.437 
0.715 
0,548 
0.549 
0.702 
0.461 
0512 

0.5276 
0.1097 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 485 of 526

Sex: Female Oe;(s) Reta!ille to Siert Date 

0 I I 
' mgil<glday Termina Adr,:nal 

Gro~ 1 BW Glands wt 
(g) (9) 

I 
7011 194 0.061 
7012 206 0.o75 
7013 266 0.084 
7014 227 0.076 
7015 236 0.069 
7016 227 0.068 
7017 205 0.067 
7018 241 0.070 
7019 240 0.079 
7020 250 0.0611 

Me..i 229.2 0.0717 
so 22.3 0.0067 
N 10 10 I 

lniillitklal Arimal T ermina Body and Ocgan WdtJ,ts 

PSL study Number 43166 
A 28-0ay Diela!y Stuo,, in Rats 

1 
Bran Heart 

Wt wt 
(g) (g) 

-

1.83 0.73 
1.94 0.74 
2.14 1.00 
2.09 0.90 
2.08 0.90 
1.94 0.83 
1.94 0.71 
2.02 0.91 
2.05 0.85 
2.04 0.83 

2.007 

\ 

0.840 

I 0.093 0.092 
10 10 

I 
Kidneys 

wt 
(g) 

-
1.59 
1.68 
2.07 
1.83 
1.65 
1.68 
1.50 
1.85 
1.86 
1.81 

1.752 

I 0.164 
10 

Liver 
wt 
(g) 

-
6.61 
6.20 
7.83 
6.79 
7.32 
a 19 
605 
7.23 
7.74 
7.60 

7.156 

I 0.720 
10 

Page 413 
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Ovaries with 
OVidU<:tsWt 

(g) 

0.124 
0.128 
0.152 
0.145 
0.139 
0.124 
0.104 
0.156 
0.108 
0129 

0.1309 
0.0173 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 486 of 526

Sex: Female D8f(s) Relative to St81! Date 

0 I 
mglkg'day Spleen 
Gm~ t Wt 

(9) 

7011 0.39 
7012 0.42 
7013 0.60 
7014 0.49 
7015 0.42 
7016 0.56 
7017 0.47 
7018 0.53 
7019 0.66 
7020 0.44 

Meal 0.498 

1 
SD 0.088 
N 10 

I 
Thymus 

WI 
(9) 

' . I 
0.369 
0.258 
0.480 
0.460 
0.491 
0.481 
0.385 
0.373 
0.413 
0.633 

0.4343 

I 0.!)998 
10 I 

lncivid.Jal Arimal Tellllinal Bod/ and Organ Weig,ts 

PSL Study Number 43166 
A 28-0ay Die1ruy Stuey in Rats 

uterus 
Wt 
(g) 

. 
0.57 
0.60 
0.96. 
0.65 
0.56 
0.48 
0.87 
0.$1 
0.44 
1.17 

0.7V 
0.247 

10 
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U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 487 of 526

Sex Femele Day(e) Relatille to Siert Dale 

512 I I 
mg,k!)'day Temiinal Adrenal 
Gro~ 2 SW Gl111ds'M 

(g) {g) 

I 
7031 :?34 0.072 
7032 216 0.074 
7033 217 0.085 
7034 199 0.061 
7035 233 0.068 
7036 228 0.063 
7037 182 0.059 
7038 247 0.083 
7039 243 0.070 
7040 257 0.078 

Meai 225.6 

I 
0.0713 

l SD 22.7 0.())89 

N 10 10 

lndviwal Arimal Terminal Bodf and Organ Weig.ts 

PSL study Number 43166 
A 28-0ay Dielaiy Study in Rais 

l 
Bran Heert 

WI v., 
(g) (g) 

202 0.811 
2.05 0.80 
2.01 0.79 
1.92 0.75 
1.92 0.85 
1.86 0.82 
1.88 0.75 
1.88 0.87 
2.16 0.87 
206 092 

1.976 

! 
0.830 

I 0.099 0.057 
10 10 

I 
Kidneys 

'M 
(g) 

1.88 
1.91 
1.95 
1.61 
1.61 
1.76 
1.57 
1.83 
2.00 
2.08 

1.820 

I 0.177 
10 

Liver 
'NI 
(g) 

7.'if/ 
7.42 
7.54 
6.34 
7.63 
8.83 
5.93 
7.05 
8.62 
9.13 

7.636 
1.037 

10 

Page 415 
PSL Study Number 43166 

Ovaries With 
Oviducts Wt 

(g) 

0.118 
0.119 
0.141 
0113 
0.142 
0.129 
0.096 
0.133 
0.124 
0157 

0.1272 
0.0172 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 488 of 526

Sex: Female Day(s) Relative to Siar! Dale 

512 ! 
mg,l(g'day Spleen 
Gro1-1> 2 Wt 

(9) 

7031 0.61 
7032 0.43 
7033 0.54 
7034 0.39 
7035 0.43 
7036 o.60 
7037 0.39 
7038 0.44 
7039 0.61 
7040 0.74 

Mean 0.518 

I so 0.119 
N 10 

I 
Thymus 

'M 
(g) 

j 

0.473 
0.446 
0.532 
0.492 
0.411 
G.400 
0.370 
0.625 
0.396 
0.429 

0.4654 

I 0.0741 
10 

lmivirual Arimal T e1TTiinal Boa, &nd Organ Weigitli 

PSL study Number 43166 
A 28-Day Dielaiy Stuclf in Rats 

uterus 
Wt 
(9) 

0.46 
0.54 
0.54 
0.41 
0.38 
0.43 
0.54 
0.45 
0.41 
0.41 

0.457 
0.061 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 489 of 526

Sex: Female Day(s) Relative to Start Date 

1024 i i 
mg!l<gday Terminal Adrenal 
Grol.Jl 3 BW Glands'M: 

(g) (g) 

. l 
7051 217 0.056 
7052 227 0.067 
7053 247 0.061 
7054 246 0.077 
7055 257 0.065 
7056 250 0.066 
7057 222 M51 
7058 224 0.065 
705-9 248 0.077 
7060 225 0.079 

Mean 236.3 

I 
0.0664 

\ 
so 145 0.0092 
N 10 10 

lndllidlal Arimal Terminal Bodj and Organ Weifl,ls 

PSL study Number 43166 
A 28-0ay Oiela,y Studf in Rats 

I 
Br.in He.rt 
Wt 'M: 
(g) (g) 

2.14 0.82 
1.94 0.83 
2.07 0.85 
2.01 0.86 
2.03 0.92 
2.11 0.81 
1.97 0.82 
2.07 0.86 
1.96 0.89 
2.16 084 

2046 

I 
0.850 

I 0.077 0.034 
10 10 

Kidneys 
\\t 
(g) 

1.71 
1.81 
1.62 
1.52 
1.98 
1.81 
1,75 
1.70 
1.94 
1.85 

1.769 

I 0.140 
10 

Liver 
wt 
(g) 

7.05 
8.34 
7.54 
7.11 
7.85 
7.24 
7.31 
6.82 
6.57 
7.55 

7.338 
0.512 

10 
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Ovanes.,.,;lh 
OViduclsWI 

(g) 

0.134 
0.108 
0.116 
0.122 
0.140 
0.107 
0.134 
0.105 
0.144 
0.121 

0.1231 
00143 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 490 of 526

Sex: Female D8f(s) Relative 1o Slart Date 

1024 I 
mglkg'day Spleen 
Grol.4) 3 Wt 

(g) 

7051 055 
7052 0.48 
7053 0.53 
7054 0.51 
7055 0.48 
7056 0.62 
7057 0.56 
7058 0.45 
7059 0.52 
7060 0.37 

Mea1 0.507 

I 
so 0.068 
N 10 

I 
Thymus 

'M 
(g) 

~ I 
0.395 
0.581 
0.445 
0.339 
0.534 
0.6~ 
0.531 
0.363 
0.435 
0.504 

0.4762 

l 0.0967 
10 

fncividJal Arimal Telminal Bodf and Organ Wei~ls 

PSL S!udyNumber43166 
A 28-0ay Die1ary S1udf in Rats 

uterus 
Wt 
(g) 

0.46 
0.43 
1.29 
0.54 
0.63 
OAS 
0.49 
0.43 
0.90 
0.53 

0.615 
0.276 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 491 of 526

Se>: Femele 08f(S) Relatille lo Start Date 

1536 ! ! 
mglk~daiy Tenninal Adrenal 
Groqi 4 BW G!<11ds Wt 

(9) (g) 

7071 235 0.065 
7072 232 0.074 
7073 244 0.073 
7074 221 0.064 
7075 225 0.077 
7076 234 0.080 
7077 255 0.064 
7078 222 0.082 
7079 248 0.092 
7080 222 0.066 

Meal 233.8 

I 
0.0737 

I SD 11.9 0.0093 
N 10 10 

ln<illili!al Arimal Tennina Bodf and Organ Wtigits 

PSL study Number 43166 
A 28.0ay Dietary Stuct,, in Rats 

I 
Brain Heai 

WI WI 
{g) (g) 

2.03 081 
2.02 0.85 
1.94 0.91 
2.08 0.78 
2.05 0.81 
2.02 082 
2.05 0.89 
1.93 0.83 
2.04 0.99 
2.05 0.79 

2.021 

I 
0.848 

\ 
0.049 0.005 

10 10 

I 
Kidneys 

Wt 
(g) 

1.77 
1.87 
1.72 
1.90 
1.80 
2.02 
1.87 
1.79 
1.70 
1.71 

1.815 

\ 
0.101 

10 

liver 
Wt 
(g) 

-
8.18 
1.(if 

7.76 
7.15 
8.84 
8.32 
7.75 
7.09 
7.39 
7.48 

7.763 
0.548 

10 
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ovariesv,ilh 
OviduclsWt 

(9) 

0.144 
0.142 
0.140 
0.105 
0.145 
0145 
0.126 
0.129 
0.160 
0.128 

0.1364 
0.0150 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 492 of 526

Sex Female D!l'J(S) Rell1tive to Slat! Dale 

1536 I 
rng,1,;g'day Spleen 
Gro1-114 Wt 

(g) 

7071 0.60 
7072 0.54 
7073 0.51 
7074 0.39 
7075 0.48 
7076 0.53 
7077 0.54 
7078 0.49 
7079 0.58 
7080 0.47 

Me~ 0.513 
so 0.000 
N 10 

! 
Thymus 
~ 

(g) 

0643 
0.459 
0.379 
0.379 
0.440 
0.665 
0.616 
0.584 
0.440 
0.613 

0.5218 

I 0.1127 
10 

lnaviooal Arimal Terminal Bocf/ and Organ Weirt,ts 

PSL Study Number 43166 
A 28-0ay DielaJy Slullf in Rais 

Uterus 
Wt 
(g) 

0.46 
0.52 
0.52 
0.52 
0.50 
0.49 
0.38 
0,41 
0.56 
0.54 

0.490 
0.057 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 493 of 526

Page 421 
PSL Study Number 43166 

APPENDIX R: INDIVIDUAL ANIMAL ORGAN-TO-BODY WEIGHT RATIOS1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day of test substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 494 of 526

SelC Male Day(s) Relative to Start Date 

0 ! I 
m(jll<glday Allren~I Brain 
Gro411 fIBW /TBW 

(Ralio) (Ratio) 

-

7001 0.183 5.49 
7002 0.198 6.02 
7003 0.189 572 
7004 0.166 5.88 
7005 0.191 6.38 
7006 0.165 5A9 
7007 0.172 5.39 
7008 0.200 6.23 
7009 0.168 5.41 
7010 0150 647 

Mean 0.1781 5.84ti 

I so 0.0165 0.411 
N 10 10 

lndvidJal Animal Organ-to-Bolf/ Weight Ratios 

PSL study Number 43166 
A 28.0ay Dietaiy Stutt, in Rais 

! I 
Epiddymille$ Hem 

ITBW ITBW 
(Ratio) (Ratio) 

- -
2857 3.28 
2618 3.15 
2500 3.16 
2433 3.15 
3.161 3.25 
2993 3.24 
2962 342 
2930 3.32 
2514 3.00 
3.107 3.53 

2.8075 

I 
3.251 

I 0.2682 0.151 
10 10 

I 
Kidneys Liver 
rrsw ITBW 
(Ratio) (Ratio) 

I 

7.99 27.77 
7.83 39.16 
7.07 33.32 
6.71 3264 
6.69 25.65 
6.33 29.68 
7.16 29.57 
7.30 26.59 
6.68 26.38 
8.08 34.72 

7.184 I 30.549 
0.610 4.348 

to I 10 

Page422 
PSL Study Number 43166 

Spleen 
fTBW 
(Ratio) 

2.16 
2.17 
2.26 
2.14 
2.31 
2.44 
2.66 
2.56 
2.08 
1.78 

2.256 
0.255 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 495 of 526

Sex: Male Day(s) Reletive to S!art Date 

0 
mglk9'day Te~es 
Gm1111 ,raw 

(Raijo) 

7001 9.15 
7002 6.07 
7003 B.70 
7004 721 
7005 8.84 
7006 7.78 
7007 10.03 
7008 9.41 
7000 8.73 
7010 9.58 

Mean 8.549 
so 1.201 
N to 

I 
Thymus 
,raw 
(Raio) 

2118 
1.624 
1.Jt6 
1.142 
1.924 
0.990 
t.668 
1.166 
1.281 
0.904 

\ 

1.4134 
0.'1037 

10 

lndvidial Anma! Organ-to-Botlf Weight Ratios 

PSL study Number 43166 
A 28-0ay Dielruy Stuit,, in Rats 

Page 423 
PSL Study Number 43166 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 496 of 526

Sex Male Day(s)Reletive to Start Date 

512 I I 
mgf,;i,'day Ad"enal Brain 
GrolJ) 2 fTBW ITBW 

(Ralio) (Ratio) 

7021 0.209 5.40 
7022 0.198 5.91 
7023 0.140 5.75 
7024 0.179 6.18 
7025 0.]91 s.n 
7026 0.140 5.74 
7027 0.238 5.87 
7028 0.173 6.37 
7029 0.145 5.16 
7030 0.154 5.50 

Meai 0.1766 

I 
5.766 

I SD 0.0328 0.355 
N 10 10 

lnd~rual Ar:imal Organ~o.Socft Weight Ratios 

PSL Sluctf Number 43166 
A 28-0ay Dietary Stuclf in Rais 

I 
Epid(¥mides Hcllt 

/IBW ITBW 
(Ralio) (Ratio) 

3.223 3.14 
2941 3.42 
J.003 3.34 
2.888 3.42 
2901 J.09 
3.095 3.33 
2.760 3.50 
3.155 3.36 
2150 3.60 
3.156 3.41 

2.9351 

I 
3.362 

I 0.3125 0.151 
10 10 

I 
Kidneys liver 
fTBW ITBW 
(Ratio) (Ratio) 

7.38 30.44 
8.05 J0.86 
6.40 27.98 
6.87 28.72 
6.69 29.70 
7.57 32.41 
7.24 2a88 
795 31.79 
7.03 29.25 
6.82 30.50 

7.199 

! 
30.052 

0.541 1.405 
10 10 

Page424 
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Spleen 
fTBW 
(Ratio) 

2.20 
2.25 
2.02 
1.95 
2.38 
2.43 
1.86 
3.10 
1.68 
2.12 

2.199 
0391 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 497 of 526

Sex: Male Day[s) Relative to Start Date 

512 
m9!lq/day Te~e;; 
Gru~ 2 fTBW 

(Ralio) 

7021 9.34 
7022 8.26 
7023 7.64 
7024 9.06 
7025 8.73 
7026 10.48 
7027 9.34 
7028 10.80 
7029 8.J2 
7030 9.11 

Mean 9.108 
SD 0.971 
N 10 

I 
Thymus 
/TBW 
(R.iio) 

I 

0.9$9 
1.666 
1.350 
1.709 
1.122 
1.714 
1.954 
1.827 
1.502 
1.377 

I 
U209 
0.3105 

10 

lnciviciJal Arimal Organ4o-Sod)' Weight Ratios 

PSL study Number 43166 
A 28-0ay Dietaiy Stud)' in Rats 

Page425 
PSL Study Number 4 3 I 66 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 498 of 526

Sex: Male Da)'(s) Relative lo SIM Date 

1024 I 
mglk9'day A<tenal Brain 
GroL!) 3 fTBW rraw 

(Ra6o) (Raio) 

7041 OJSl 5.87 
7042 0.176 5.44 
7043 0.158 6.03 
7044 0.165 5.74 
7045 0.170 5.97 
7046 0.144 5.43 
7047 0.114 4.63 
7048 0. 160 5.59 
7049 0.107 6.46 
7050 0.166 6.00 

Me111 0.1540 5.722 
SD 0.0253 0.497 
N 10 10 

I 

I 

I 

lndviclJal Arimal Organ4o-8ody Weighl Ratios 

PSL Stlldy Number 43166 
A 28-0ay Dietaiy Sludy in Rais 

I 
Epidctfmide$ Heat 

llBW fTBW 
(Ratio) (Ratio) 

3040 3.07 
2.542 3.28 
2.620 3.41 
3.325 3.35 
2.493 3.37 
2297 3.49 
2426 322 
2.567 3.20 
2.835 3.45 
2886 3.32 

2.7030 

I 
l315 

I 
0.3143 0.128 

10 10 

I 
Kidne)'$ l,ver 
rrnw /lBW 
(Ratio) (Raio) 

771 35.92 
6.91 31.38 
7.04 29.35 
7.29 33.94 
6.50 31.51 
7.44 31.67 
6.91 3104 
7.51 36-44 
7.65 29.24 
7.18 29.13 

7.274 

I 
31.962 

0.421 2654 
10 10 

Page426 
PSL Study Number 43166 

Spleen 
fTBW 
(Ratio) 

2.19 
1.85 
2.17 
1.85 
1.80 
1.96 
2.05 
1.89 
2.38 
1.98 

2.012 
0184 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 499 of 526

Sex: Male Oay{s) Relative to Start Date 

1024 
mglk!1'day Testes 
Gro~3 fTBW 

(Ra6o) 

7041 952 
7042 7.10 
7043 9.66 
7044 9.26 
7045 8.75 
7046 7.54 
7047 7.72 
7048 1.70 
7049 9.63 
7050 8.75 

Meai 8.564 

SD 0970 
N 10 

I 
ThymllS 
ITBW 
(Riiio) 

~ 

1.368 
1.268 
1.242 
1.236 
1.483 
2.012 
1.366 
1.482 
1.247 
1.-lffi 

I 
1.4171 
0.2319 

10 

tncillicilat Arimal0rgan{o-6odf Weight Ratios 

PSL study NumbCf 43166 
A 28.0ay Dietary Studt in Rats 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 500 of 526

Sex Male Day(s) Relative to Slart Dale 

1536 I 
mglk9'day Athena! Stain 
Grol.4) 4 ITBW ITBW 

(Ratio) (Ratio) 

7061 0.168 5.49 
7062 0.153 5.65 
7063 0.178 5.64 
7064 0.155 5.50 
7065 0.185 5.53 
7066 0.175 5.46 
7067 0.188 5.40 
7068 0.233 6.15 
7069 0.140 5.77 
7070 0198 6.25 

Meai 0.1773 

I 
5.682 

SD 0.0264 0.294 
N 10 10 

I 

I 

I 

lncbirua! Arlmel Organ~o-Body Weight Ra1i~ 

PSL Study Numbe, 43166 
A 28-0ay Oielaiy Study in Rais 

I 
Epiddymides Heart 

fTBW ITBW 
(Ratio) (Ratio) 

- -
2.730 3.20 
2322 3.32 
3.201 3.06 
2.107 3.12 
2.247 3.36 
2.792 · 3.27 
2.009 2.90 
3.102 3.32 
2.686 3.20 
2.826 3.37 

2.6712 

I 
3.214 

0.3544 0.149 
10 10 

Kidneys liver 
ITBW llBW 
(Ratio) (Ratio) 

6.85 2a66 
7.47 28.73 
7.88 35.13 
7.38 30.19 
7.93 33.36 
7.03 36.12 
6.38 28.79 
7.67 35.65 
7.09 26.94 
821 3535 

7.387 

1 

31.893 
0.560 3.559 

10 10 
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Spleen 
/TBW 
(Ralio) 

2.15 
2.03 
2.46 
2.08 
2.02 
1.90 
1.88 
2.80 
1.74 
2.31 

2.139 
0.312 

10 

500 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 501 of 526

Sele Male Oey(s) RclatiVe to Sim Oete 

1536 
mg,llg'day Testes 
Grol4) 4 rraw 

(Ratio) 

7061 8.45 
7062 7.92 
7063 9.21 
7064 8.86 
7065 8.02 
7066 7.61 
7067 7.69 
706a 9.86 
7069 10.14 
7070 8.80 

Me~ 8.657 
SD 0885 

N 10 

I 
Thymu,; 

ITBW 
(Raio) 

1.249 
0.966 
1.445 
1.058 
1.765 
1.391 
1.411 
1.945 
1.317 
1.391 

I 
1.3939 
0.2919 

10 

lncil'ililal flrimal Organ4o-8oclf Weight Ratios 

PSL Study Numbec 43166 
A 28-0ay Dietary Stud( in Rats 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 502 of 526

Se,c Female Oay(s) Relaliue to Siert Date 

0 I 
mgl].;g'day Aaenal Bram 
Groll) 1 rrsw fTBW 

(Ralio) (Ralio) 

7011 0.314 943 
7012 0.364 9.42 
7013 0.316 8.05 
7014 0.335 9.21 
7015 0.292 8.81 
7016 0.300 a55 
7017 0.327 9.46 
7018 0.290 a38 
7019 0.329 a54 
7020 0.272 8.16 

fv',e;.i 0.3139 8.801 
so 0.0265 0.545 
N 10 10 

I 

I 

lncilli!ilal Arimal Organ~o-Boclf Weight Ratios 

PSL S!tlefy Number 43166 
A 28-0ay Dietary Stuclf in Rats 

I 
Heart Kiciteys 
fTBW rrsw 
(Ralio) [Ralio) 

376 8.20 
3.59 8.16 
3.76 7.78 
3.96 8.06 
3.81 6.99 
3.66 7.40 
3.46 7.32 
3.78 7.68 
3.54 7.75 
3.32 7.24 

3.665 

I 
7.657 

I 0.189 OA12 
10 10 

I 
Liver Oviries'Mlh 
/TBW oviductsrrsw 
[Ralio) (Ralio) 

34.07 0.639 
30.10 0.621 
29.44 0.571 
29.91 0.639 
31.02 0.589 
36.08 0.546 
29.51 0.507 
30.00 0.647 
32.25 0.450 
30.40 0.516 

31.278 

I 
0.5727 

2.212 0.0669 
10 10 
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Spleen 
rrsw 
[Ratio) 

2.01 
2.04 
2.26 
2.16 
1.7B 
247 
2.29 
2.20 
2.75 
l.76 

2.171 
0.300 

10 

502 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 503 of 526

SBlC Female Day(s) Relative to Start Date 

0 ! 
mgikg'day Thymus 
Gro!JI 1 ffBW 

(Rafo) 

7011 1.902 
7012 1.252 
7013 1.805 
7014 2026 
7015 2081 
7016 2119 
7017 1.878 
7018 1.548 
7019 1.721 
7020 2532 

Meai 1.8863 

\ 
so 0.3463 
N 10 

Ute11,1s 
ffBW 
(Ralio) 

294 
291 
3.61 
286 
237 
211 
4.24 
4.02 
Ul3 
468 

3.159 
0.949 

10 

lndviclial Animal Organ~o-Body Weight Ratios 

PSl study Number 43166 
A 28-0ay Dieta,y Stuclj in Rais 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 504 of 526

Sfilc Female Oey(s) Retali'le lo Stait Dale 

512 
mglkg'doy Adrenal Bra,n 
Gro4) 2 rraw /TBW 

(Ralio) (Raio) 

I 

7031 0.308 8.63 
7032 0.343 9.49 
703'3 0.392 9.26 
7034 0.307 9.65 
7035 0.292 8.24 
7036 Q276 816 
7037 0.324 10.33 
7038 0.336 7.6l 
7039 0.288 8.89 
7040 0.304 8.02 

M6M 0.3168 

I 
8.828 

so 0.0336 0.852 
N 10 10 

j 

I 

lnd11idJal Animal Organ~o-Bodj Weight Ratios 

PSL Study Numbtr 43166 
A 28-0ay Oielaiy Studf in Rais 

I I 
Hearl Kict!eys 
fTBW /TBW 
(Ratio) (Ralio) 

3.76 8.03 
3.70 8.84 
3.64 8.99 
a.n 8.09 
3.65 6.91 
3.60 7.72 
4.12 8.63 
3.52 7.41 
3.58 8.23 
358 8.09 

3.692 

I 
8.094 

0.171 0.639 
10 10 

I 
Liver Ovllies~h 
rraw oviduclsfTBW 
(Ralio) · (Raio) 

33.63 0.504 
34.35 0.551 
34.75 0.650 
31.86 0.568 
32.75 0.609 
38.73 0.566 
32.58 0.527 
28.54 0.538 
35.47 0.510 
3553 0.611 

33.819 

I 
0.5635 

2.693 0.0474 
10 10 

I 
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Spleen 
/TBW 
(Ratio) 

2.61 
1.99 
2.49 
1.96 
1.85 
2.63 
2.14 
1.78 
2.51 
2.88 

2.284 
0.384 

10 

504 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 505 of 526

Sex: Female Day(s) Relelive lo Start Date 

512 I 
rnglkg'day Th/nnls 
Gro~2 fTBW 

(Ralio) 

7031 2021 
703'2 2065 
7033 2452 
7034 2472 
7035 l.764 
7036 2105 
7037 2033 
7038 2530 
7039 1.630 
7040 1.ti69 

Mean 2.0742 
so 0.3287 
N 10 

uterus 
/TBW 
(Raio) 

l.97 
250 
249 
206 
1.63 
1.89 
297 
1.82 
1.69 
1.60 

2000 
0.452 

10 

lnd'lid.Jal Arimal Organ-lo-Bodf Weight Raio$ 

PSL study Number 43166 
A 28-0ay Dietary Studf in Rats 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 506 of 526

Seic Female Oay(s) Relative to S1Brt Oate 

1024 I 
mgil,;!)'day Am-enal Brain 
Gro'-1'.13 fTBW /TBW 

(Ratio) (Raio) 

7051 0.258 9.86 
7052 0.295 a55 
7053 0.247 a38 
7054 0.313 8.17 
7055 0.253 7.90 
7056 0.264 8.44 
7057 0.230 8.87 
7058 0.290 9.24 
7059 0.310 7.90 
7060 0.351 9.60 

W4al 0.2812 8.692 
so 0.0372 0.686 
N 10 10 

I 

I 
I 

lnd11iclJal Arimal 01gan~o-8octf Weigh! Ralios 

PSL study Number 43166 
A 28.0ay Dietary Slucl/ in Rats 

I 
Heart Kidieys 
ITBW fTBW 
(Raiio) (Ratio) 

. 
3.78 7.88 
3.66 7.97 
3.44 6.56 
3.50 6.18 
3.58 7.70 
3.24 7.24 
3.69 7.88 
3.84 7.59 
3.59 7.82 
3.73 8.22 

3.605 

I 
7.505 

I 
0.178 0.657 

10 10 

I 
Liver Ovaicswith 
fTBW !NiductsfTBW 
(Ratio) (Raio) 

. 

32.49 0.618 
36.74 0.476 
30.53 0.470 
28.90 0.496 
30.54 0.545 
28.96 0.428 
32.93 0.604 
30.45 0.469 
26.49 0.581 
33.56 0.538 

31.158 

I 
0.5222 

2.883 0.0643 
10 10 I 
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Spleen 
,raw 
(Ratio) 

253 
2.11 
2.15 
2.07 
1.87 
2.48 
2.52 
2.01 
2.10 
1.64 

2.149 
0.291 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 507 of 526

Sex Female Day(s) Relalive to Start Dale 

1024 ! 
m!J.ll<glday Th'fmus 
Grolf> 3 /TBW 

(Ratio) 

-
7051 1.820 
7052 2.~9 
7053 1.602 
7054 1.378 
7055 2.078 
7056 2540 
7057 2392 
7058 1.621 
7059 1.754 
7060 2240 

M.!111 2,0184 
SD 0.4057 
N 10 

UICl\1$ 

/TBW 
(Raio) 

212 
1.89 
5.22 
2.20 
245 
1.80 
2.21 
1.92 
3.63 
236 

2579 
Ul63 

10 

In livid.al Atimal O1gan~o-Bodf Weight Ratios 

PSL study Numbei 43166 
A 28-0ay Dietary stutt,, in Rais 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 508 of 526

Sex: Female Oey(s) Relative to Siert Dale 

1536 I 
mgil<g'clay Actenel Brain 
Gro~4 /IBW /IBW 

(Ra6o) (Ratio) 

7071 0.277 864 
7072 0.319 871 
7073 0.299 7.95 
7074 0.290 9.41 
7075 0.342 9.11 
7076 0.342 863 
7077 0.251 8.04 
7078 0.369 8.69 
7079 0.371 823 
7080 0.297 9.23 

Meal 0.3157 8.664 
SD 0.0399 0.492 
N 10 10 

I 
I 

lndvi~al Arimal Otgan~o-Boit,, Weight Ralios 

PSL study Number 43166 
A 28.0ay Dietary Studf in Rats 

I 
Heart Kia,eys 
/IBW /IBW 
(Ratio) (Ratio) 

3.45 753 
3.66 8.06 
3.73 7.05 
3.53 8.60 
3.60 8.00 
3.50 8.63 
3A9 7.33 
H4 8.06 
3.99 6.85 
3.56 7.70 

3,625 

I 
7.783 

I 
0.163 0.602 

10 10 

I 
Liver Overles'wllh 
/IBW C11idudslTBW 
(Ratio) (Ratio) 

34.81 0.613 
33.06 0.612 
31.80 0.574 
32.35 0.475 
39.29 0.644 
35.56 0.620 
30.39 0.494 
31.94 0.581 
29.80 0.645 
33.69 0.577 

33.269 

I 
0.5835 

2.m 0.0581 
10 10 I 
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Spleen 
/IBW 
(Ratio) 

2.55 
2.33 
2.09 
1.76 
2.13 

2.26 
2.12 
2.21 
2.34 
2.12 

2.191 
0.206 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 509 of 526

Seit: Female Dll'j(s) Relative to Start Date 

1536 ! 
mg.lkglday Th'fmus 
GrolJI 4 IIBW 

(Ratio) 

7071 2.736 
7072 1.978 

7073 1.553 
7074 1.715 
7075 1.956 
7076 2842 
7077 2.416 
7078 2631 
7079 1.774 
7080 2761 

Meai 2.2362 

I 
SD 0.4918 

N 10 

Ulert1s 
/TBW 
(Ratio) 

-
1.96 
224 
213 
2.35 
222 
209 
1.49 
1.85 
226 
2.43 

2.103 
0.277 

10 

lnliviwal Arimal Organ~o-Boct-, Weigh! Ralios 

PSL study Number43166 
A 28-0ay Diela!y Slullf in Rais 

Page437 
PSL Study Number 43166 

509 



Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 510 of 526

Page 438 
PSL Study Number 43166 

APPENDIX S: INDIVIDUAL ANIMAL ORGAN-TO-BRAIN WEIGHT RATIOS1,2 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

1 [organ weight/brain weight] 
2 

Group 2: 512 mg/kg/day of test substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: I 024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 511 of 526

Se,: Male Day(sJRelative to Start Date 

0 
mg,l<g'day 
GrOll) 1 

7001 
7002 
7003 
7004 
7005 
7000 
7007 
7008 
7009 
7010 

MeM 
SD 
N 

····--M-en_al_-...... ,___E_pi-did)m-i~des· 

IBtW IBrW 
(Ratio) (Raio) 

0.033 
0.003 
0.033 
0028 
0.030 
0.000 
0.032 
0.032 
0.031 
0.023 

0.0306 
0.003! 

10 

0.521 
0.435 
0.437 
0,414 
0.495 
0.5~ 
0.549 
0.471 
0.465 
0.4!IO 

0.4813 
0.0465 

10 

!r<fMdulli Animal (),gen.lo-Bran Weight Raios 

PSL stl>'.!y Nllmbe< 43166 
A 28-0ay Dielary Sludf in Rats 

Heart 
IBrW 

(Ratio) 

i .. ,..--,__ __ K-ilil-•-y•·-·----<----u-ve-, -····~·-•---S~pl-•en 

0.00 
0.52 
0.55 
0.54 
0.51 
0.59 
0.63 
0.53 
0.56 
0.55 

0.558 
0.038 

10 

IBrW /8rW 18,W 
(Ratio) (Ratio) (Ratio) 

1.46 
1.30 
1.24 
U4 
1.05 
1.15 
1.33 
1.17 
1.24 
1.25 

1.232 
0.114 

10 

5.06 
651 
5.83 
556 
4.02 
5.41 
5.48 
4.27 
4.88 
5.37 

5.238 
0.727 

10 

0.39 
0.36 
0.40 
0.36 
0.36 
o.~ 
0.49 
0.41 
0.39 
0.211 

0.388 
0.057 

10 

Te.tes 
IBrW 

(Ratio) 

1.67 
1.01 
1.52 
!.23 
1.39 
1.42 
1.86 
1.51 
1.62 
1.48 

1.469 
0.235 

10 
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Sex: Mal<! Oay(s)Re!alive to start Date 

0 
ffl!l'li!l'day Thymus•~-
GI04) 1 /SrW 

(Ratio] 

7001 0.386 
7002 0.210 
7003 0.230 
7004 0.194 
7005 0.301 
7006 0.180 
7007 0.309 
7008 0.187 
7009 o.:m 
70!0 0.140 

Mein 0.2436 
SD 0.0739 
N 10 

lna<Viduo! AAi'nal °'9an-to-B,oin Weight Raio, 

PSL Study Numb« 43166 
A 28-Day D~tary S1uct, in Rats 

Page 440 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 513 of 526

So,: Male Day(s)Relative to start Date 

512 
rng/1:g'day A<tenal Epidia)Tnidos 
Gto14>2 /8,W /BrW 

(Ratio) (Rlllio) 

7021 0.039 0.597 
7022 0,033 0,4!18 

7023 0.024 0.5:16 
7024 0.029 0.468 
7025 0.033 0.502 
7026 0.024 0.539 
7027 0.040 0.470 

7028 0.027 0.495 
7029 0_028 0.416 
7030 0.028 0.574 

Me,11 0.0307 

I 
0.5095 

so 0.0056 0.0535 
N 10 10 I 

Individual Anim•I O,gan-to-8,,.;n Weight Raio• 

PSL study twmbef 43166 
A 28-0ay Dietary Study in Rais 

Heart - Kimers 
- --· 

IBrW !BrW 
(Ratio) (Ratio) 

0.58 1.37 
0.58 1.36 
0_58 ,., , 
0.55 1.11 
0.54 1.16 
0.58 1.32 
0.60 1.23 
0.53 1.25 
0.70 1.36 
0_62 1.24 

0.585 

I 
1251 

0.048 0.100 
10 10 

I 
Liver SJ>l•en-
/BrW /BrW 

(Ratio) (R.tioJ 

! . 
5.64 0,41 
5.22 0.38 
4.86 0.35 
4.65 0.32 
5.14 0.41 
5.65 0.42 
4.92 0_32 
4.99 0_49 
5.67 0.33 
5.54 0.39 

5.228 

I 
0_380 

0.374 0.055 
10 10 

Teslos 
/BrW 

(Ralio) 

l.73 
1-40 
1.33 
1.47 
1.51 
1.82 
1-59 
1-70 
LSI 
1-65 

1-581 
0.155 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 514 of 526

Sex: Male Day(s) Relative to Start Date 

512 
r,w;g'day Thymus 
Gr01.1l2 /BrW 

{Ratio) 

7021 0.183 
7022 0.282 
7023 0.235 
7024 0.277 
7025 0.194 
7026 0.299 
7027 0.333 
7028 0.287 
7029 0.291 
7030 0.250 

Me,., 0.2630 
so 0.0472 

N 10 

lrdividual Aninal Oigan-to-&ain Weight R.tios 

PSL Sltdy Numbef 43166 
A 28-0.y Dietary Stuct, in Rats 

Page 442 
PSL Study Number 43166 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 515 of 526

Sex: Male Day(s)Retative to S!.,r!Oale 

1024 
ffl9'k!idsy Mena! .. Epididymides 
Gr0\.113 /BrW /BrW 

[Ralio) (Ratio) 

7041 0.031 0.518 
7042 0.032 0.467 
7043 0.026 0.435 
7044 0.029 0.579 
7045 0.008 0.418 
7046 0.026 0.423 
7047 0.025 0.524 
7048 0.029 0.459 
7049 0.017 0.439 
7050 0.027 0.416 

Mea, 0.0270 

I 
0.4738 

SD 0.0043 0.0521 
N 10 10 I 

Individual Animal Organ-lo.Snin Wtigh\ Ratios 

PSL study Number 431 lio 
A 28-0;iy Oieta,y Stud)' in Rats 

Heart Kidneys 
IBtW IBrW 

[Ratio) (Ralio) 

0.52 1.31 
0.60 l.27 

0.57 l.17 
0.58 1.27 
0.56 1.09 
0.64 1.37 
0.70 1.49 
0.57 1.34 
0.53 1.18 
0.55 l.28 

0.583 

I 
l.278 

0.052 0.114 
10 10 

I 
Liver Spleen 
/BrW 181W 

[Ratio) (Ralio) 

I 
6.12 0.37 
571 0.34 
4.87 0.36 
5.91 032 
5.28 0.30 
5'B3 0.36 
6.71 0.44 
6.52 0.34 
4.52 0.37 
4.80 0.33 

5.633 0.353 
0.740 0.039 

10 10 

Te!les 
/8,W 

(Ra~o) 

1.62 
1.31 
1.60 
1.61 
1.47 
1.39 
1.67 
1.3B 
1.49 
1.44 

I 
1,498 
0.123 

10 

Page 443 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 516 of 526

Se,:: Male Day(s) Relalr,re lo Start Dale 

1024 
ncyl:9'day ThymU$ 
G'°'-113 ,ll,W 

(Ratio) 

7041 0.233 
7042 0.233 
7043 0.206 
7044 0.215 
7045 0.248 
7046 0.370 
7047 0.295 
7048 0.265 
7049 0.193 
7050 0.242 

Me>11 0.2502 
SD 0.0514 

N 10 

lndPlidua Animal Oigan-to-8ran Weigh! Ralios 

PSL stud), Number 43166 
A 28-0ay Oiet;,,y Study in Ral$ 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 517 of 526

Sex; Male Day(s) Relalive to start Date 

1536 
. ·-· ---·- ~ m9'k9'day Altena! Epilfufymldes 

G!0<4>4 IBrW IBrW 
(Ratio) (Ralio) 

7061 0.031 0.498 
7062 0.027 0.411 
7063 0.032 0.5GB 
7064 0028 0.383 
7065 0.033 0.400 
7066 0.032 0.512 
7067 0.035 0.500 
7068 0.038 0.505 
7069 0.024 0.465 
7070 0.032 0.452 

Meai 0.0312 

l 
0.4700 

SD -0.0039 0.0573 
N 10 10 

lndividu,i Animal Orgar,.lo-Bnin Weight Rolio• 

PSL st\,dy Ntimbel' 4J 166 
A 28-0ay Dietary Studt in Ra!$ 

--· Heail Ki(Wleys 
IBrW IBrW 

(Ratio) (Ra~o) 

0.58 1.25 
o.:;e 1.32 
0.54 1.40 
0.57 1.l4 
0.61 1.43 
0.60 t.29 
0.54 1.1B 
0.54 1.25 
0.55 1.23 
0.54 1.31 

0.566 

I 
1.300 

0.027 0.078 
10 10 

I 
l 

Liver I Spleen 
IBrW 

I 
IBrW 

(Ratio) (Ralio) 

I 
522 0.39 
509 0.36 
6.23 0.44 
5.49 o.as 
6.03 0.37 
6.1;2 0.35 
5.33 0.35 
5.80 0.45 
4.67 0.30 
5.66 0.37 

5.614 I 0.376 
0.579 I 0.044 

10 1 10 

•-resies 
/BrW 

(Rolio) 

1.54 
1.40 
1.63 
1.61 
1.45 
1.40 
l.42 
1.60 
1.76 
1.41 

I 
1.523 
0.125 

10 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 518 of 526

Sex: Male Oay(s)RelativetoStartDate 

1536 
m~g'dBy Thymus 
Groll) 4 /BrW 

jRalio] 

7061 0.228 
7062 0.171 
7063 0.256 
7064 0.193 
7065 0.319 
7066 0.255 
70&1 0.261 
7061! 0.316 
7069 0.228 
7070 0.223 

Meir, 0.2450 
SD 0.0476 
N 10 

Individual Animal Organ-lo-Brain Weight Ratios 

PSL study Numba- 43166 
A 28-0:,y ~lary S1ucty in Rat,; 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 519 of 526

Se,c; Female Day(s) Relative lo Slart Dale 

0 
m!l'J<9'day Actenal Heart 
Gr0t4> 1 JBrW JBrW 

(R;,lio) (Ratio) 

7011 0.033 0.40 
7012 0039 1138 
7013 0.039 0.47 
7014 0036 0.43 
7015 0.033 0.43 
7016 0.035 0.43 
7017 0,035 0.37 
7018 0.035 0.45 
7019 0.039 0.41 
7020 0.033 0.41 

Mean 0,0357 

I 
0.418 

SD 0.0024 0.031 
N 10 10 

lndillidual Animal Organ-to-Bran Weiglh Ratios 

PSL study Number 43166 
A 28-0ay Dietary Stud)' in Rais 

Kidney•- Liv-e:r -· 

JBrW lllrW 
[Ratio) [Ralio) 

0.87 3.61 
0.87 3.20 
0.97 3.65 
0.88 3.25 
0.79 3.52 
0.87 4.22 
0.77 3.12 
0.92 3.58 
0.91 3.78 
OJ39 3.73 

0.872 3.566 

l 0.056 0.325 
10 10 

~--~· 
Ovaries~h Spleen 
CtJiduds16rW JBrW 

(Ratio) (Ralio) 

I 
0.068 0.21 
0.066 (!22 

0.071 0.28 
M69 0.23 
0.067 0.20 
0.064 0.29 
0.054 0.24 
0.077 0.26 
0.053 0.32 
0.063 0.22 

0.0652 i 0.248 
0.0075 

I 
0.039 

10 10 

--•-•hm»~ 

Tlr/1l1IIS 
/Br'II 

(Rafo) 

-
0.202 
0.133 
0.224 
0.220 
0.236 
0.248 
0.198 
0185 
0.201 
0.310 

\ 

0.2158 
0.0459 

10 
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2023-00209 
U
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. P

atent N
o. 10,039,306

M
otif E

xhibit 1052, P
age 520 of 526

Sex: Female O0'/(S) Relative lo Start Date 

0 
mglkgday --~~ 

U!erus 
GI0\4) 1 /BrW 

(Ratio} 

7011 0.31 
7012 0.31 
7013 0.45 
7014 0.31 
7015 0.27 
7016 0.25 
7017 0.45 
7018 0.43 
7019 0.21 
7020 0,57 

Mean 0.36! 
so 0.118 
N 10 

Individual Animal D,gan-lo-Bnin Wtiglh Rwos 

PSL stu;ly Number43166 
A 28-0ay Dietary Study in Rats 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 521 of 526

Sex: Female Oay(s) Relative to Start Dale 

512 
mg.1!;9'day 

-~---~•-

Aaenal 
~·~· Heart 

Gr04)2 /8rW /8,W 
[Ratio) (Raio) 

7031 0.036 0.44 
7032 0,036 Q39 

7033 0.042 0.39 
7034 0.032 0.39 
7035 0.035 0.44 
7036 0.034 0.44 
10'iJl 0,031 0.40 
7038 0.044 0.46 
7039 0.032 0.40 
7040 0,038 0.45 

Mea, 0.0361 

I 
0.420 

SD 0.0043 0.028 
N 10 10 I 

lndilriduel Mirna! Org,.,,to-8,>in Weigth Raios 

PSL study Number 43166 
A 28-0ay Dietary Stud)- in Rats 

--- -··· Kidney< Liver 
18,W 18,W 

[Ratio) (Ratio) 

0.93 3,90 
0.93 3.62 
0.97 3.75 
0.84 3.30 
0.84 3.97 
0.95 4.75 
0.84 3.15 
0.97 3.75 
0.93 3,99 
1.01 4.43 

0.920 3.862 
0.062 0.476 

10 IO 

I 
Ovorieswlh Spleen 
a,iductsl&W 18rW 

(Ratio) (Raio) 

-
0.058 I 0.30 
0.058 I 021 
0.070 ! O.'ll I 
0.059 0.20 
0.074 0.22 
0.069 0.32 
0.051 0.21 
0.071 0.23 
0.057 0.,11 
0.076 0.36 

0,0644 I 0.261 
0.0086 O.tl54 

10 ! IO 

Tl?;mus 
18r'II 

[Ra5o) 

0.234 
Q21B 
0.265 
0.256 
0.214 
0.258 
0.197 
0.332 
0.183 
0.208 

0.2366 
0.0434 

10 
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2023-00209 
U

.S
. P

atent N
o. 10,039,306

M
otif E

xhibit 1052, P
age 522 of 526

Sex: Female Day(s) Relative lo Slarl Date 

512 
mg,l<g'day Uferus 
Gro1412 18,W 

{Ratio) 

7031 0.23 
7032 0.26 
7033 0.27 
7034 0.21 
7035 0.20 

7036 0.23 
7037 0.29 
7038 0.24 
7039 0.19 
70-40 0.20 

Mem 0.232 
SD 0.033 
N 10 

lndividm~ Aru-nal Oigan-to.S,oin Woiglh Raio• 

PSL Sloo, Numb« 43166 
A 28-0ay Dielaly Slud)' in Rats 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 523 of 526

Sex: Female Da-i(s) Relawe to Slart Date 

1024 
mg'k9'dsy Ad'onal H..,rt 

O<O_Y_r, 

Groll) 3 18,W /8tW 
(Rntio) (Rlilio) 

7051 0.026 0.38 
7052 0.035 0.43 
7053 0.029 0.41 
7054 0.038 0.43 
7055 0.032 0.45 
7059 0.031 0.38 
7057 0.026 0.42 
7058 0.031 0.42 
7059 0.039 0.45 
7060 0.037 0.39 

Mea, 0.0325 

l 
0.416 

SD 0.0047 0.026 
N 10 10 I 

lrdividual Animal Organ.lo-Bran Weigth Ratio• 

PSL study Nomber 43166 
A 28-0ay Dielaly Stoll/ in Rais 

Kidneys Liver 
18,W iBrW 

(Ralio) (Rafo) 

0.80 3.29 
0.93 4.30 
0.78 3.64 
0.76 3.54 
0.98 3.87 
0.86 3.43 
0.89 3.71 
0.62 3,29 
099 3.35 
0.86 3.50 

0.866 

I 
3.592 

0.080 0.310 
10 10 

I 
O'lanes<Mth ,~·1 Sple•n 
cniduds/8rW 18,W 

(Ratio) (Ratio) 

I 
I 

I 
0.063 0.26 
0.056 O.?.i 
0.056 0.26 
0.061 0.25 
0.0611 0.24 
0.051 0.29 
0.066 0.28 
0.051 0,22 
0.073 0.27 
0.056 I 0.17 

0.0603 i 0.248 
0.0079 I 0.035 

10 i 10 

~OS 
18,W 

(Ratio) 

-
0.185 
0.299 
0.215 
0.169 
0.263 
OJ01 
0.270 
0.175 
0.222 
0.233 

I 
0.2332 
0.0489 

10 
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Sex Female Da,-(s) Relative to Start Date 

1024 
mgll<1}'day ~~=••"w 

Uleius 
Grolf)3 J!lrW 

{Ratio) 

7051 0.21 
7052 0.22 
7053 0.62 
7054 0.27 
7055 0.31 
7056 0.21 
7057 0.25 
7058 0.21 
7059 0.46 
7060 0.25 

Me,n 0.301 
SD 0,136 
N 10 

Individual Animal Orgar,.lo-8,.;n Weiglh Rliios 

PSL Sb.lfy Nomber 43166 
A 28-0ay Dietary Sludf in Rats 
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Case No.: IPR2023-00209 
U.S. Patent No. 10,039,306

Motif Exhibit 1052, Page 525 of 526

Sex: Female Oa"f(G) Relawe lo Start Dale 

1536 
mg/l:9'day Menal 

..... 
Heart 

GfOlll 4 /BrW /BrW 
[Ratio) (Ratio) 

. 
7071 0.032 0.40 
7072 0037 0.42 
7073 0.038 0.47 
1014 0.031 0.38 
7075 0.038 0.40 
7076 0.040 0.41 
10n 0.031 0.43 
7078 0,042 0.43 
7079 0.045 O.~ 
7080 0.032 0.39 

Mean 0_0365 

I 
0.420 

I 
SD 0.0050 0_036 

N 10 10 

lndividtu<I Amnal Orgon-lo.Snin Weiglh R>tios 

PSL study Number <13166 
A 28.0;,y Dielaiy Study in Rais 

Kidneys ____ 
Liver 

IBrW IBrW 
(Ratio) (Ratio) 

I 
0.87 4,03 
0.93 3.80 
0.89 4.00 
0.91 3.44 
0.88 4.31 
1.00 4_12 
0,91 3_78 
0.93 3_67 
0.83 3_62 
0_83 3.65 

0.8'ii8 3.842 
0.049 0.267 

10 lO 

! 
Ovaries wlh · Spleen 
a,iduci,IElrW IBrW 

(Ratio) (Ratio) 

I 
I 

0.071 0,30 
0.070 027 
0,072 0.26 
0.050 0.19 
0_071 0.23 
0_072 0_26 
0.061 0_26 
0.067 0_25 
0_078 0_28 
M62 0.23 

0.0676 0.254 
0.0078 0J)31 

10 10 

Page 453 
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Thjmus --

IB.W 
(Rafo) 

0.317 
0.227 
0.195 
0.182 
0.215 
0.329 
0.300 
0303 
0216 
0.299 

0.2583 
0.0561 

10 
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U

.S
. P
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M
otif E

xhibit 1052, P
age 526 of 526

Sex: Femalo DB)'(•) Relalive lo start Date 

1536 
mg,rl<:g'day U!eru~ 

-···~~-

G1<>i4>4 18,W 
(Ratio) 

-
7071 0.23 
7012 D.26 
7073 0.27 
7074 0.25 
7075 0.24 
7076 0.24 
7077 0.19 
7078 0.21 
7019 0.27 
7000 0.26 

Me ... 0.242 
so O.o28 
N 10 

/no.,,dusi Anim•I 0rg,.,.to-Brain Weiglh Raio• 

PSI.. Slu:fy Number 43166 
A 28-0ay Diela,y Sludf in Rats 
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