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PART 1: SIGNED STATEMENTS AND CERTIFICATIONS

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

. Name and Address of Submitting Company:
Impossible Foods Inc.

525 Chesapeake Drive

Redwood City, CA 94063

Phone: (650) 461-4385

. Name of Notified Substance: Soy leghemoglobin protein preparation

. Intended Conditions of Use:

a. List of foods and/or drinking water to be added to: Ground beef analogue
products.

b. Proposed ievels of use: Soy leghemoglobin protein prep'aration 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.

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.

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.

. 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 Bockius, LLP
1111 Pennsylvania Ave, NW
Washington, DC 20004

(202) 739-5610
gary.vingling@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, 1 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:
(b) (6)

10/02/2017
Gary L. Yingling Date

Senior Counsel
Morgan, Lewis, and Bockius LLP
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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 of LegH 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 leghemoglobin 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(I)(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
preduct “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 piant 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 Analogne
Protein 10%-25%
Oils 0%-25%
Miscellaneous! 2%
Water 50%-75%

"Miscellaneous ingredients include salt, flavors, vitamins, essential amino acids, ete.
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
leghemogiobin 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 bicavailability 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 of LegH 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-globin
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 corn, 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 1.

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 SDS-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 Salmonelia (AOAC OMA
2011.03), Listeria monocytogenes (AOAC OMA 2010.02), and E. coli O157:H7 (AOACRI
020801).

Five LegH Prep production runs and their respective batch analyses are shown in Table 1.
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-PGM2-16-015-101 was generated by blending lots PP-PGM2-15-321-101, PP-
PGM2-15-341-101, and PP-PGM2-16-004-101. 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-iot of PP-PGM2-16-088-101, as freeze-drying was necessary for
incorporation of LegH 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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Table 1. LegH Prep specifications and batch analyses from five independent production runs.

PP-PGM2- | PP-PGM2- | PP-PGM2- | PP-PGM2- | PP-PGM2-
Specifications | 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)
Soy Leghemolgiobin a " o a o o
Protein Purity (w/w) >63% 82% 71% 85% 77% 86%
Fat (w/iw}) 2% 0.05% <0.01% <0.01% 0.03% 0.08%
Carbohydrates (w/w) A% 1.72% 0.99% 1.67% 2.01% 2.73%
Ash (wiw) <A4%. - 1.87% 0.67% 2.63% 2.62% 2.74%
Solids (w/w) <24% 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 6.5-83 7.19 7.19 7.38 7.01 6.11
Lead (ppm) <04 <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
Acrobic plate count | -
R - <10 <10 <10 <10 <10 <10
i Absent by Absent by Absent by Absent by Absent by
F75 .
E, coli 0157:H7 Absent by test tast test test test test
P Absent by Absent by Absent by Absent by Absent by
6
Satmonella spp. . Af‘)sent. by test test test test test test
Listeria . Absent by Absent by Absent by Absent by Absent by
monocytogenes Absent by test test test test test test

'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.
+ AOAC OMA 990.12

> AOAC RI 020801

8 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
MXY?291 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.'

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 (ETA), 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 MXY 0291 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 leghemoglobin 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.

! 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
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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 1.

Figure 1. Schematic overview of the manufacturing process for LegH Prep: fermentation, cell
lysis, solid separation, concentration and freezing.
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Impossible Foods tests each independent fermentation broth to ensure the absence of
Saimonella AOAC OMA 2011.03, Listeria monocytogenes AOAC OMA 2010.02, and E. coli
0157:H7 AOAC R1 020801. The final product from every LegH Prep production run is tested
for total aerobic plate count ACGAC OMA 990.12 and Salmorella, Listeria monocytogenes, and
E. coli O157:H7 as described above. The presence of a pathogen, >10* 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 (§SOPs)
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 MXY 0291 was constructed from recipient strain Bgl ]
(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 p4OX! with methanol (Cereghino & Cregg, 2000). The genome of MXY0291 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

1%
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(EU Scientific Committee for Food, 1992) (FAOQ/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 pastoris Bgl1 (MXY0051), which in turn is a derivative of
Bg10. Both strains are commercially available and were purchased from BioGrammatics, Inc.
(Carlsbad, CA). BioGrammatics, Inc. describes the lineage of their commercially available Bgl0
and Bgl1 Pichia pastoris strains as follows:?

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

The recipient Pichia pastoris strain Bgl1 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 0 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)® (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 (ATCC accession 28485)
(ATCC, 2006b) and NRRL YB-4290 (NCAUR, 2006). Phillips Petroleum identified a 2.
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
ATCC as 76273 (ATCC, 2005). 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 (Madden, K.R., 2014). NRRL Y-11430 was the progenitor strain for GS115, 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.

12
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histidine auxotrophic mutant (his4-) (ATCC, 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 GS115-derived strain SMD1168 is
used for the GRAS approved production of BD16449 Phospholipase C (GRN 204). Like GS115,
the BioGrammatics, Inc. strain, Bgl0 is also a derivative of NRRL Y-11430, and genomic
sequencing data performed by BioGrammatics, Ine. confirm the similarity of NRRL Y-11430,
Bgl0 and GS115 (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, Bgl0. Genomic sequence from Bgi0
indicates the plasmids are no longer present, and, benchmarks the similarity of Bgl10 with
NRRL-Y11430, as well as with GS115. Like NRRL Y-11430 and GS115, Bgl0 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 (Aox1) 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 Aox1 from Bgl0 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 ! strain, which was purchased by Impossible Foods (Figure 2).

Figure 2. Strain lineage of recipient strain Bgl1 (MXY0051)

NRRL ¥-1603 NRRL ¥8-4290
[ATCC 28485)
~ ”,,
o .

NRRL ¥-11430
{21-1 Philips
Petroleum
ATCC 76273)

G5115 Bgl0
[ATCC 20864) {Biogrammatics, Inc.)
A
SMD1168 Bgil
(Invitrogen} {Biogrammatics, Inc.}
2
DVSA-PLC-004
{Diversa, Corp)
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2.7.3 Construction of the Production Strain

2.7.3.1 Construction of MXY0213: Strain Overexpressing the Heme Biosynthesis
Pathway

In order to increase the intracellular concentration of heme to generate sufficient heme-
bound soy léghemoglobin protein, the heme biosynthetic pathway of Bgl1 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 i

ALA Synthase
| Delta aminotevulinic acid (d-aA) |
l AlLA Dehydratase
[ Porphebilinogen [
J Porphobilinogen Deaminase

l Hydroxymethylbilane I

UPG I Synthase

| Uroporphyrinogen Hi l
UPG it Decarboxylase

I Coproporphyrinogen il I

CPG Oxidase
] Protoporphyrinogen IX l

PPG Oxidase
‘ Protoporphyrin IX

| Ferrochelatose

f Heme B l

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 Bgl1 leading to integration of the entire cassette expressing the sets of heme
enzymes in the genome. Following each round of transformation, the antibiotic resistance gene
was removed from the strain. This resulted in MXY 0213, a stable strain that contained extra
copies of the native Pichia heme biosynthesis enzymes under extra copies of the native p40X/
promoter.

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

Mzxrl is a transcriptional activator of the pAOX! promoter. The presence of Mxr] 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 p4OX1 promoter and
FDH] terminator (FDHter) was introduced into MXY0213 by co-transformation. Due to the
cloning strategy, the overexpressed Mxr] protein contains 6 extra amino acids on its N-terminus
compared to the native Pichia pastoris Mxrl. Mass spectrometry analysis demonstrates that
neither the modified Mxr] protein nor the native Mxr1 protein is detectable in LegH Prep final
product. The pAOXI1-MXRI-FDH1ter 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 pAOX7 locus. Transformants containing the desired MXR]
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
Leghemoglobin

The protein coding sequence from Glycine max leghemoglobin LGB2 was synthesized
and codon-optimized for expression in Pickia pastoris. A linear cassette of pAOXI-LGB2-
AOX1ter was PCR amplified and introduced into MXY0260 by co-transformation as described
above. qPCR and protein expression assays identified the production strain, MXY 0291, 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-transformation.

Figure 4. Construction of production strain using recipient strain Bgll (MXY0051)

Bgll (Biogramma-cs,
Inc.)- commercial

pAQX1-7 heme enzymes:;
pMX346, 349; an+biotc
marker looped out

h 4

MXY0213

PAOX1-MXR1-FDH1ter

MXY0260

pAOX1-LGB2-AOX1ter

.
MXY0291

2.74 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 of pAOXI-LGB2-AOXter

¢ | copy of pAOXI-MXRi-FDHter

e 1 copy ofa portion of pMX349 (no antibiotic resistance genes, no origin of
replication})

e 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 MXY 0291 does not contain antibiotic resistance genes.
2.7.7 Absence of the MXY0291 Production Organism in the Final Product

The MXY0291 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, 1990).

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
I1-for-1 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 (100%) of the total meat market represents approximately 500 times the volume
of the current meat analogue market size, based on sales estimates.*

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 INHANES), 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.’

3.1.1 EDI for Soy Leghemoglobin Protein

The mean daily consumption of all types of beef is 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 of 200 mg/person/day of soy leghemoglobin
(25 ground beef grams/person/day x 100% 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 11B kg beef, 8.5B kg pork, and 14B kg broilers. Therefore,
the current meat analogue market is less than 0.2% of the overall meat market and capturing 100% of the meat
market represents 500 times the current meat analogue market in the US.

3 hitp://usda.mannlib.cornell,edw/usda‘ers/LDP-M/2000s/2005/LDP-M-10-07-2005 Special Report.pdf
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Table 2. Estimated daily intake of soy leghemoglobin protein

Mean So Max Soy Soy
Food . Anticipated Typical Y . Leghemoglobin | Leghemoglobin
Consumer | Consumption Leghemaogiobin Use > .
Category Market Share | Use i . Estimated 90th Percentile
Age Ground Beef Estimated Typical | Rate . .
to be Replacement | Rate . « | Maximum Daily | EDI
lyears) {g/day) o - Daily Intake (%)
Replaced (%) (%) {mg/person/day) Intake {mg/kg/day)
E/P Y {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, Pickia 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 1).

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 1). 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 leghemoglobin 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 Le_gH Pre'p Dry Le‘gH Pre_p Dry
Consumption . Solids Estimated Max Use Solids Estimated
Category Consumer Market Share | Typical Use R R : . .
Ground Beef Typical Daily Rate (%)* Maximum Daily
to be Age {years} Replacement | Rate (%)*
Replaced (g/day) (%) Intake Intake
P ? {mg/person/day) (mg/person/day)
Ground
Beef 2 and over 25 100 0.6 400 0.8 533

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

Following the FDA’s “Guidance for Industry: Estimating Dietary Intake of Substances in
Food” ® to estimate daily intake values, the pseudo 90" percentile for soy leghemoglobin protein
consumption would be 2 times the mean EDI. The maxitnum mean EDI is 200 mg soy
leghemoglobin/person/day at the maximum anticipated use rate (0.8%). Therefore, the exposure
to high users (90% 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 90" 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 90" 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 90" percentile intake would be 1.54 g/person/day. In
contrast, the 90" percentile EDI for soy leghemoglobin is lower, at 0.4 g soy leghemoglobin
protein/person/day.

Shitp://www.fda.gov/food/guidanceregulation/guidancedocumentsregulatoryinformation/ingredientsadditivesgraspac
kaging/ucm074725.him
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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 resuit 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). In the 2010 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 School 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) (Wajeman & 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, corn, 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 corn seedlings and may
provide a good source of bioavailable heme in mature corn seeds (Bodnar, 2011). 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 1), 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.
Prouix 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-Kubli, & 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. 1997). Thus, heme B-containing globin
proteins remain largely inert so long as the three dimensional structure is maintained. When
globin 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 1). 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 B is 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.

23

Motif Exhibit 1052, Page 23 of 526



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

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 (O2) or the structurally similar
carbon dioxide (CQOz), nitrous oxide (NO), and carbon monoxide (CO). The three-dimensional
structure of leghemoglobin 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 Councii, 1990) (Jonas, et al., 1996) (OEDC, 1993) (Pariza, M.W. et al,,
1983) (Pariza, M.W. et al., 2001).

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 (AAFCQ, 2013). Pichia pastoris 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 t010% of the total feed (FDA 21 CFR Part 573, 1993).

Pichia pastoris does not produce active toxins (Pariza & Johnson, 2001). Pichia
pastoris has been placed in the Biosafety Level 1 (BSL-1) class by the ATCC organization,
indicating Pichia is a well-characterized agent not known to cause disease in healthy human
aduits, 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 Pickia 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
pastoris proteins that are present in LegH Prep at >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 Legll 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 1) 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® IGS 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 of longer 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 1) (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 1997) 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 1) was freeze-dried lot PP-PGM2-16-088-101, which was given a new
sub-lot of PP-PGM2-16-088-301. 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 of 750 mg/kg/day soy leghemoglobin was selected to achieve a
concentration greater than 100-fold above the anticipated 90™ 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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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 l.egH 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.

27

Motif Exhibit 1052, Page 27 of 526



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

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 1) test article from study 43166 was also used in study 44856 (PP-PGM2-
16-088-301). Dietary doses of 0, 512, 1024, 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® IGS 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 1 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 of LegH 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 1 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 1 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 1 1 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
1} 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 1 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 of lutenization 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 GLP 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; 100-fold is generally accepted.” The ADI for soy
leghemoglobin is 750/100 or 7.5 mg/kg/day. The 90" percentile EDI for soy leghemoglobin is
6.67 mg/lég/day. Since the EDI is lower than the ADI, these results suggest there are no safety
concerns.

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 ir 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-PGM2-16-

7 The food additive regulations recommend a safety factor of 100, in the absence of extenuating circumstances. 21
C.F.R. 170.22.

8 FDA. Chapter I1: 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/GuidanceDocumentsRegulatoryinformation/Ingredients
AdditivesGRASPackaging/UCM078724.pdf
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015-101. 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 TA1535, TA1537, TA98, TA100, and E. coli WP2 uvrA.
LegH Prep was tested up to a maximum concentration of 74,000 ug/plate, which corresponded to
a maximum soy leghemoglobin concentration of 5,000 pg/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 §9. 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 Viiro 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 II). 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,
1000, 2500 and 5000 pg/mL soy leghemoglobin; Experiment 11: 100, 200, 500 and 1000 pg/mL
soy leghemoglobin. In Experiment I, precipitation occurred at concentrations 500 pg/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 pg/mL {69%), 2500 pg/mL
(56%) and 5000 pg/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.” 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 pg/mL (69%), 1000 pg/mL (53%), 2000 pg/mL
(26%), 3000 pg/mL (13%), 4000 pg/mL (38%) and 5000 pg/mL (42%) (Annex 53, see Table 7).

In Experiments [ and I, no biologically relevant increase in the frequencies of polyploid
cells was reported at concentrations up to 5000 pg/mL. In experiment [, no biologically relevant
decreases of the proliferation index were reported at concentrations up to 5000 ug/mL. In
experiment 11, the values of the proliferation index of the negative controls were 1.56. The
proliferation index of the 500 and 1000 pg/mL groups were 1.23 and 1.12. Decrease of 79% at
500 pg/mL and 72% at 1000 pug/mL of the proliferation index were observed. These decreases
were not a consequence of chromosome aberrations.

In Experiments [ and I, 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 * 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 pug/mL) and CPA (7.5 pg/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.

® OECD Guideline for the Testing of Chemicals: /r vitro mammalian chromosomal aberration test, TG 473.
Available at: https://ntp.niehs.nih.gov/iccvam/suppdocs/feddocsioecd/oecd-te473-2014-508. 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 (Taylor, Panda, Goodman, & Baumert, 2014). 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.'® 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 10 (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

10 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).

0.4.2 Assessment of soy leghemoglobin 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, 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. Several prominent organizations support this approach: the 1996 ISLI-IFBC decision
tree, the 1996 FAO/WHO consultation on biotechnology and food safety, the 2000 FAO/WHO
consultation on food derived from biotechnology, the 2001 FAQ/ 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 >1% of the total protein fraction,
consistent with the Codex recommendations. Approximately 17 Pichia pastoris proteins were
found to be present in LegH Prep at >1% 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 pastoris proteins have homologs 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.

Say 126241 P02236.2 145 n/a’ n/a n/a

leghemoglobin
Alpha
aminoadipate 238030060 CAY67983.1 1400 nfa wa 60%
reductase
Cobalamin-
independent
methionine
synthase

Aconitase 254564667 XP_002489444.1 780 n/a nfa 81%

238030843 CAY68766.1 768 Salk3 77.50% T7%
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Transketolase 238030057 CAY67980.1 679 n/a n/a 70%
Glycerol kinase | 238034027 CAY72049.1 621 nfa nfa 53%
Catalase A 254569930 XP_002492075.1 510 Pen ¢ 30 60% 66%
G6PD -238031000 | CAY68923.1 504 Blag3 37% 64%
Clah 10 72.50%
Hypothetical
protein PAS 238031215 CAY69138.1 525 Alta 10 72.50% 69%
Lepd 13 35.40%
Mitochondrial Clah 10 76.20%
aldehyde 238033249 CAY71271.1 501 62%
dehydrogenase Alta 10 76.20%
Delta-
aminolevulinate | 238033645 CAY71667.1 341 n/a n/a 76%
dehydratase
Mitochondrial
alcohol 238031179 | CAY69102.1 150 Candal 85% 74%
dehydrogenase
isozyme 1l
Mala f 4 T0%
gdzlaff 238034064 | CAY72086.1 342 57%
eaydrogenase Piss2 36.20%
Putative
protein, 238033788 | CAY71810.1 328 n/a na 86%
unknown
function
Tria3l 62.50%
Derf
0,
Triose ?5.?10] 60.00%
phosphate 238032989 | CAY71012.1 243 ('Sg 0’;“) 71%
isomerase er
25.0201 60.00%
(isoform)
Crac8g 57.50%
Malasé 87.50%
Asp 27 85%
Catrl 81.30%
Hypothetical Der £29 80%
H 0,
protein 328350030 | CCA36430.1 161 Aspfll 80% 74%
{cyclophilin} Betv 7 80%
PP7435 {Unassigned
by IUIS)
PPlase? from 78%
Dauces
carolfa
Cytosolic Olee3s
superoxide 238034030 CAY72052.1 154 60% - 55% 79%
dismutase 23 isoforms
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Mitochondria
ATPase
Inhibitor

'AA: amino acids;

2AOL: AllergenOnline

3Allergen name in 1UIS allergen list unless denoted as unassigned by IUIS;
D: identity (%);

>n/a: not available or no answer.

SPPlase: peptidylprolyl isomerase.

238029769

CAY67692.1 ' 84 ‘ na ‘ nfa ‘ 62% ‘

While a number of organisms with known toxicity (e.g., Bacillus sp., Enterococcus
Jaecalis, 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.!! 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 ACL and 4

" This analysis was not conducted or endorsed by FARRP 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 atlergenicity.

‘Table 7. Summary of SVM-based methods and results.

Name

PREALw

AlgPred

SVMProt

SortAller

- Website

" http://lilab.life.situ.edu

.cn:8080/prealw/predi
ct.html

http://webs.iiitd.edu.in
/raghava/algpred/subm
ission.html

http://bidd2.nus.edu.sg

[egi-

bin/svmprot/svimprot.c

o
gl

" http://sortaller.ezhmu.

edu.cn/

 Brief Description

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

. S0y
~ leghemoglobin is
~an allergen.

SORTALLER

predicted the
query sequence

. S0y

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 IgE 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. o o
Name . Website _ Status (as of August 21,2017)
Website exists but searches using all
available tools on the site return errors
o - .. and no results. e
Allerdictor http://allerdictor,vbi.vt.edu/ ~ Website online but search returns error.
http:/ddg-
AllergenFP pharmfac.net/AllergenFP/
http://tiger.dbs.nus.edu.sg/AllerHu
nter

 WebAllergen htt ://nablc.rf:la. o.kr/allergen/aller
~ genlntroduction.do

http://metagenomics.iiserb.ac.in/pr

ProinFlam oinflam/prot.php

" Website online but search returns error.

AllerHunter Website offline.

Search not available.

FuziyAPP

hitp://fuzzyapp.bicpu.edu.in/ Webserver not available.

6.4.5 Pepsin digestion

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, 1999). Bannon ef /. (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 /., 2004. In addition to the
recommended ratio of 10 U pepsin enzyme to 1 pg target protein, the Goodman lab also
evaluated a more stringent ratio of 1 U enzyme to | ug 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 pug target
protein and | U enzyme to 1 pg target protein, confirmed with SDS-PAGE analysis (Annex 10).
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 IgE 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 IgE 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 leghernoglobin 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 of myoglobin 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 of allergenicity, 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 (GRN 204), potable water
treatment (The Nitrate Elimination Co. Lake Linden, MI), 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 1), 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,
100 fold is generally accepted.'> The ADI for soy leghemoglobin is 750/100 or 7.5 mg/kg/day.
The 90" percentile EDI for soy leghemoglobin is 6.67 mg/kg/day. Since the EDI is lower than
the ADI, there are no suggested safety concerns. '

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. 21
C.F.R. 170.22.

3 FDA. Chapter 11;: 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/GuidanceDocumentsRegulfatoryinformation/Ingredients

AdditivesGRASPackaging/UCMO78724 pdf
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Prolessor Emeritus ]OSEPH F. BORZEFLLECA President
Pharmacology & Toxicology ) Toxicology and Pharmacology, Inc.
VCU School of Medicine Consullative Services

8718 Sepiember Drive, Richmond, VA 23229-7319 U.S.A.
Tele: 804.285.2004 Fax: 804.285,1401 Email: josephiborzelleca®@comeast.net

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 availabie 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 Pane! as part of the “GRAS NOTIFICATION FOR SOYBEAN
LEGHEMOGLOBIN PROTEIN DERIVED FROM PICHIA PASTORIS" (not dated) and
a “TECHNICAL SUMMARY OF SOYBEAN LEGHEMOGLOBIN PROTEIN DERIVED
FROM PICHIA 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 Panei. 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 evaluated 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. Hemogiobin, 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, & Ilgamberdiev, 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 iegume and nen-legume plants. The highest expression
levels for non-symbiotic plant hemoglobin are observed in metabolically active or
stressed tissue (Anderson, Jensen, Leewellyn, Dennis, & and Peacock, 1996).

Impossible Foods analyzed structures of plant non-symbiotic hemoglobins and
symbiotic leghemoglobins and animal myogiobins including rice, soy, corn, barley,
lupine, horse, tuna, and pig. Animal myoglobins, piant leghemoglobins 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 Leghemoglobin Protein

The chemical name of the characterizing component of LegH Prep is soy
leghemoglobin protein. The source of the protein is the soybean plant Glycine max
gene LGB2. Soy leghemoglobin 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 consfructs, in
order to express soy leghemoglobin protein. In addition to the protein coding sequence
for soy leghemoglobin, MXY0281 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 (pAOXT).
This promoter has been demonstrated to produce high ievels of recombinant proteins
after producing biomass on glycerocl and inducing pAOX7 with methanol (Cereghino &
Cregg, 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. pasforis 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
ilness. 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, 2008). 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 Invitrogen Corporation, and widely used as the parental strain of many biotechnology
products, including FDA approved proteins such as Kalibitor® (ecallantide, 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 availabie in a
2008 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-Y 11430, 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 MXY0281 described above. All media components are FCC approved

or food-grade ingredients. The P. pasforis 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. Ultrafiliration is used to concentrate soy
leghemoglobin protein to at least 60 g/l. 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 80 grams per liter (g/1) soy leghemogiobin
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.

L PP-PGM2- PP-PGM2- PP-PGM2- | PP-PGM2- | PP-PGM2-
Specificitions 16-015-101 16-088-101 16-102-161 16-144-101 16-200-101
Soy Leghemoglobin |- ..o _go; 6.74% 6.39% 6.28% 6.74% 6.95%
Protein (why)
gﬁ({tgflgl'}g:'t’;g("ﬂ',";“) 265% 82% 71% 85% 1% 86%
Fat (w/w) <2% 0.05% <0.01% <0.01% 0.03% 0.08%
Carbohydrates (w/w) <4% 1.712% 0.99% 1.67% 2.01% 2.73%
Ash (w/iw) <4% 1.87% 0.67% 2.63% 2.62% 2.74%
pH 65-8.5 7.19 7.19 7.38 7.01 6.77
Lead (ppm) <0.4 <0.01 <0.01 <0.01 <0.01 <0.01
Arscnic (ppn) <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
Cadmiium (ppm) <02 <0.001 <0.001 0.001 0.003 0.001
A““"(’iC"F‘;'J‘;:)’ gount <1074 <10 <10 <10 <10 <10
E. coli 0157:H7* Absent by test Abi:gtt by Abstz;l:. by Abst::: by Abi:gtt by Abst:;'tt by
Salmonella spp.* Absent by test Abst:;ltt oy Abst‘;:tt oy Abizztt > Abst:l;: i Abii:tt >
| Ayt | PontB | AvEr | Ry | oty | Aot

Stability of Soy Leghemoglobin

l.egH Prep has been 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.
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Intended Uses in Food

LegH Prep is proposed {0 be used as a plant-based protein compenent 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 Qils - 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 crganoleptic 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 90th 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’. The Estimated Daily Intake
(ED1) 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 leghemoglobin (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.

' Datamonitor estimates the US meat analogue volume was 53M kg in 2009. USDA-FAS Livestock and Poultry
Repont, April 2014 estimates 2014 US consumption of 11B kg beef, 8.5B kg pork, and 14B 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 leghemogilobin protein in food applications
based on Retail Food Commodity Intakes 2007-2008.

Soy Soy
Food Mean nAngt,-ﬂr:ated Anticipate keEg;fnT;gLDb' Anticipated I;g?:;} : dglobm
Category | Consumptio d Typical i . Maximum . .

2 Share Typical Daily " Maximum Daily
to be n (g/day) Replaceme L:se rate Intake Use Rate (%) Intake
Replaced nt (%) (%) (r}nglpersonlda {mg/personiday

y
Ground
Beef 25 100 0.6 150 0.8 200

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
Anticipated - Solids - Solids

(I.:':g‘t}:gory ncngﬁgumptio Market 2?;:5::? Estimated f\\nzt):frlr?:r;e ; Estimated
to be n (g/day) Share Use rate Typical Daily Use Rate (%) Maximum Daily
Repiaced g/day Replaceme (%) Intake °7 | Intake

p nt (%) ¢ {mg/person/da (mg/person/day
= ¥) )

round
Beef 25 100 0.6 404 0.8 539

For the basis of safety testing, the 90" 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 90" 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 evoived 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 Amounis 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:/iwww.neaur.usda.gov/SP2UserFiles/Place/12355000/pdffficred/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,
1988). 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 symbioctic leghemoglobins (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 hemogiobins
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,
miso, bean sprouts, and as soy protein ingredients used to formulate food products as
diverse as infant formula, dairy and meat alternatives, nutritional suppiements and
energy bars. (Golbitz & Jordan, 2008) Plant and animal hemoglobin proteins are widely
consumed in the human diet where they represent a highly bioavailable 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 ailowing 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
uUs.

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 environmentai conditions were the same including doses of l.egH
Prep (0, 250, 500, 750 mg soy leghemaoglobin 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 severai
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
aflergenicity, 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 {o 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 (Gl: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 fo proteins found in commonly consumed fungi, including baker's
yeast (Saccharomyces species). Thus, the bicinformatics 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 fo
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 (anatogue) 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 gpinion that other qualified experts would concur with these
conciusions.
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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 information
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 of LegH 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 (Gl1:126241), as well as the Pichia proteins
that are greater than or equal to 1% of the total protein fraction in L.egH 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 1), 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 1) to
determine the NOAEL for soy leghemoglobin with a max dose of 750 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 90" 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 1), 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 (¢GMP) 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 globin structural superfamily are thought to share a common ancestor
(Punta et al. 2012). The globin 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 1A-H. The crystal structure for cow myoglobin
does not exist, soc we have included myoglobin structures from tuna, pig, and horse in this
analysis. Based on their similarity to eachother (Figure 1F-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 PyMOL (Delano, 2007) (Figure 1I-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 1M}.

The minimum temperature of denaturation for soy leghemoglobin, determined by
Impossible Foods using dynamic light scattering, is 64 degrees Celsius (Figure 24).
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 1M}. 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-B), 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 (I-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 (1BIN) |Horse myoglobin (1YMB) 4.5
Soybean leghemoglobin (1BIN) |Pig myoglobin (1PMB) 4.4
Soybean leghemoglobin (1BIN) [Tuna myoglobin (IMYT) 3.6
Soybean leghemoglobin (1BIN) [Barley non-symbiotic hemoglobin (20IF) 2.5
Soybean leghemoglobin (1BIN) [Corn non-symbiotic hemoglobin (2R50) 1.0
Soybean leghemoglobin (1BIN) [Rice non-symbiotic hemoglobin (1D8U) 1.0
Soybean feghemoglobin (1BIN) |Lupine leghemoglobin (2GDM) 0.8
Soybean leghemoglobin (1BIN) iSoybean leghemoglobin (1FSL) 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. (B) Impossible Foods monitored heme dissociation from leghemoglobin at low
pH by measuring the absorption spectra of the Soret region.
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Product Safety Labs

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

PRODUCT IDENTIFICATION
Soy Leghemoglobin Preparation

DATA REQUIREMENT

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, 1V.C. 4. a. (2007)

STUDY NUMBER
43166

PERFORMING LABORATORY

Product Safety Labs
2394 US Highway 130
Dayton, New Jersey 08810

STUDY COMPLETION DATE
July 26, 2017

STUDY DIRECTOR
Mithila Shitut, BVSc & AH, MS

SPONSOR

Impossible Foods Inc.
525 Chesapeake Dr.
Redwood City, CA 94063
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Product Safety Labs PSL Study Number 43166

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Soy Leghemoglobin Preparation

This study meets the requirements of US FDA GLP: 2! CFR Part 58, 1987 and OECD Principles of Good
Laboratory Practice (as revised in 1997) published in ENV/MC/CHEM (98)17, OECD, Paris, 1998.
Specific information related to the characterization of the test substance(s) as received and tested is the
responsibility of the study sponsor (Section 3.B) with the following exception:

1) Chemistry analysis was not conducted in compliance with GLP regulations

Specific information related to the characterization of the test substance as received and tested is the
responsibility of the study Sponsor (Section 3.A}.

(b) (6)
Date: '—"(9 6 { {7

Study Director:

T

Name of Signier; Mithila Shitut, BVSc & AH, MS

Name of Company: Produet Salety Labs

(b) (6)
Sponsor:_ ' o . Date: ?"\ 7.-(9 ‘l \—4‘
Name of Signer;._ K2\ Feag Q.\f“i W

Name of Company: Impossible Foods Inc.

(b) (6)

Submitter Date: ":}'/\L 2_(0 I\ \,i
i
Name of Signer; EM Crabar E [ S )

Name of Company:_[mpossible Foods Inc.
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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
- Reported To Study
QA Activity Performed By Date Conducted Director And
Management
Protocol review R. Krick; Sep 14, 2016; Sep 14, 2016;
M, Zakrzewski Nov7 & 8, 2016 Nov 8, 2016
In-process inspection: .
Study Schedule M, Zakrzewski Sep 27, 2016 Sep 27, 2016
In-process inspection: .
Diet Preparation and Sampling M. Zakrzewski Sep 28, 2016 Sep 28, 2016
In-process inspection: .
In-life and detailed observations M. Zakrzewski Oct 19, 2016 QOct 19,2016
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:
(b) (6)
Ity L FO/7
Maryann Zfil_uzewskl m)g Date /
Quality Assurance
Product Safety Labs
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CERTIFICATION

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.

(b) (6)

i lM_Lad auln

Mithila Shitut, BVSc & AH, MS Date
Study Director
Product Safety Labs

(b) (6)

. | Al desy 200%
Odete Mendes, DVM, PhD,'DACVP, DABT Date SEEN
Director of Toxicology and Pathology

Product Safety Labs

76

Motif Exhibit 1052, Page 76 of 526



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

Page 5

Product Safety Labs PSL Study Number 43166
TABLE OF CONTENTS

Good Laboratory Practice Compliance Statement. ... e 2

Quality ASSUIANCE StatemMENT ... ...t e et e e e e 3

07T ] 11071 1 o U USSR 4

DI OF COMBNES Lottt et et e sttt e e e e e ta e et et as e e ae e e s ety bennne s anes 5

List of Tables ................. e e e reeeeeeetitbeetaeeeeriesieesetiicereeerabibaeaesteeeerrarrniiaaeeesisiies 7

o i o] =14 To ot U RRPSURO 8

SHUAY INFOTMAON L o iir it rrr e e e e e s s eer e e et arretateeeeeeseeeeran s sranmae bt e ae e et r e e e s 9

Y P ISONNEE ..ot i it e ittt e e e e e reresesas s e e s et et ae et e e et ot re et e e e e e e e s ae e n et neeeenaas 10

I O =T o 111 T PSP TS U PO TOUR P EU SO PO 12

B 14T = 12

3 TESE SUDSIANCE ...t e s e e s e e e ee s e e e rene 13

A S OUICE .. it cr e e s e e e et e e e ae st e s aeve s ae e 1o nene e e e be e r e anrn e e e eaene 13

B. eNtfICAHON ... e e et et e e s 13

LT Lt = L= O OO U O SO TU PO PO TTUOTUPPIORIOPN 13

D, HAZARS .. oo e et oo c e e e b e e e e a et e e e rn e s eae s e e s sae e se e e nneneaan 13

4. General Test SyStem Parametrs ... ..o e s 14

A ANIMaAl REQUIFEMENES ... ettt et ce e e eeeaeeemce e ssaaatrbean e e eraastaasaasanbanerne 14

4A.1 NUMBET OF ANIMAIS ..ottt te e smn e s e e anre e 14

4.A.2 NUMDBET OF GrOUDS «.oee et s e e e s 14

4.A.3 Number of AnMals Per GrOUD .......coeo vt s aeraes 14

A A4 BB ittt e e ettt e e et eeateeaaree e e teeeenne e an s anes s beneabaaeakereesteseras b nabaneanranern 14

4AAL5  SPECIES/SIAIN. ...ttt e e e 14

AAB  AGEIVEIGNE ..o e e 14

T A =1 U]« 11 U PRSP 14

B. Test System JUSHAICAHON ... e e 14

C. ANIMal HUSDANAIY ... ... e e a s e s b e sre e e e e sn e st e s mnen s nrnes 14

E O B o (o011 2 o [OOSR OP OO UPTOPTTPTOTRIO 14

4.C.2 Animal Room Temperature and Relative Humidity Ranges.........cco oo 14

4.C.3 ACCHMEBLON ..ottt cnc e e e s s e e r e e sr e r et r e e nrnr e sn e nnreenrne 14

AL A FOBU...oo et te et e s s e s et st ae s s v e s nesransan s benrenasrsinnens 1O

T O R - = RO 15

408 GO AMINAINTS . .ttt e s ettt s e ettt ntn e e e 15

4. C.7 MITAESOMBEIM ..ottt e e aa s e et re e sr s e n et se e e nane e e e srenenreeerne 15

D, IdentifiCation ......ooo e et bs e e s sae e es as 15

L T B 05 To 1= T SO OO O U OOV PO PO OP O PO PTOPOPTOPRINE 15

402 ANIMEL L. oottt et e et et e ae et e e et e et e e e e et ante s seenseereanneneere 15

5. Experimental Design ..o 15

A. Route of AdmUNISIELION . ... s 16

B. Justification of Route of Administration...............c.coo i e 15

ORI 07T o) 4o ol =T - O TR USROS 15

D, DOSBLEVEIS ..o e e e e e e 16

E. Justification of Dose Level Selection ... s 16

B. GENEral ProCUUIES ..ottt et et et ere e e e et a s 16

A, Selection Of ANIMAIS...........o i st n e 16

B. Diet Preparation and Sampling . ..o e e 16

6.8.1 Diet Preparation........ccccoeeevvecrirennnrcennnns TSROSO SURUTSURN 16

B8.B.2 Diet Presentation ... e 17

B.B.3  SaMPlNG e e 17

6.8.4 Stability of Test Substance ... e 17

6.B.5 Stability in Dietary MatriX ... 17

B.B.6  HOMOGENEILY ... ..oo it et e ea e s r e et ae e sn s s nnen e e 17

6.B.7 Concentration Verfication...............coooii e 17

B.B.8  Samiple Praservalion ..o oo et e e e e nane e 17

77

Motif Exhibit 1052, Page 77 of 526



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

Page 6

Product Safety Labs PSL Study Number 43166
B.B.9  SampIe ANIYSIS ...ovie et e ket et an e et 17

C. Ophthalmologic EVEIUBLIONS ... ...t 18

D. Clinical ODSEIVALIONS ...ttt e et e e e e et e eaeees e e s aeen e e e e eeeseesameneeaean 18

E. Body Weight and Body Weight GaIN............coooooiii et et an s e 18

F. Food Consumption, Food Efficiency, and Dietary Intake of Soy Leghemoglobin Preparation...... 18

G. ClINICAI PAtNOIOGY......ccoioie et ree et ettt et st e et e e te e ete et e ebe s st et et e s eee e e et ba e e saneane e 18
B.G. 1 HEMEIOIOGY. ... oot e e e s 19

B.G.2 C0AQUIBEION. ... .ot bt et e b e bs e n s e e ete e eabe s 19

B.G.3  Climical Chemistry: .o e ettt e e 18

T T R U [ t= 1T PSP 19

H. Terminal Sacrifice and HIStopathology ..o 20
B.H.1 Scheduled SacrifiCe . ........o oo e e 20

B.H.2  Histopathology ... oo et st e 21

B8.H.3 Histopathology Peer REVIEW ... e e e 21

T. SIatistical ANALYSIS ..ot et s et 21
A. Statistical Methods (In-Life and Organ Weight Data) ... 21

B. Statistical Methods (Clinical Pathlogy)..........cooeiieeiiie e ere e 22

8. SHUAY CONAUCE ..o et ettt e e e ene e e e te et e e e s see e e e e srnneeesasbaneeen ean 22
AL LADOTAIOIY ...ttt e e s e e e e e s et errre s nn S e g e e e e s bene s e e e eeeneeaeaeaee 22

= S €1 I 0wy o] =Ty o RSP 23

C. Test Procedure GUIAEINES ......c.occo i et bt et b e eb e e sneeas b nae e esmea s aenens 23

9. Final Report and Records to be Maintained...........ocoooiiiie e e 23
10. Protocol and Protocol Amendments ... ...t e e 24
B R =T O O U O SOV OO P UPUPTEUTORTORUIROTORI 24
A. Test Substance and Diet ANalySis ..o 24
11.A.1 Analysis of Soy Leghemoglobin Preparation Neat Test Substance ... 24

TAAZ SEADILIEY oo et e e s s e e 24

T1AZ HOMOGENEIY ...ttt mbe s es b e e e s e es sabe s aesbsneaasaaaeassteneannens 24

11.A.4 Concentration Verification..........ccoo o 25

B. Ophthalmologic EXamiNations ..ottt 25

C. Mortality and Clinical ObServationS............ccviii i et et n e e 25

D. Body Weight And Body Weight Gain ..........cocoiiiii it 25

E. Food Consumption, Food Efficiency, and Dietary Intake of Soy Leghemoglobin Preparation...... 26

F. Clinical Pathology ... ..ottt neen e UPTTTT 26
TLF T HemMat0logy ... oo e, 26

3 T ot T - (T ¢ O U SUPRURPRt 27

11.F.3 Clinical Chemistry . ......cccci i e 27

A F 4 UENAIYSIS oovre et es s et ee e s v s re s s s e rns e ae s s rrnerreen sosneseesesn sranbaneenenn st nnrneaen 27

G. Sacrifice, Macroscopic Observations, and Histopathology.........c.oco i 27
TG T MABOTOSOOPIC . ..eiiireiii sttt er et et ee et e et e sa e e s e se et aeeasenssrmeeas s es e e aanena e nresmena e e nnnras 27

T1.G.2 IMICTOSCOPIC .. .. tei et ee et e e et e s eene e eetbe e s eaneeas hebeseseersanesan sneaesarsaneeesrnnseenbnmten san 28

11.G.3 Organ Weights And RaHOS .....c.ooiiiiiciri ettt e 28

T2, GONCIUSION ..o ettt e et e st e s b e s en s st e 29
T3 REIGIBNGES ...ttt etk b e et e et s e et e e st e b e et e s e es e e b e s b e e et et e e ans e e eane s 30
78

Motif Exhibit 1052, Page 78 of 526



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

Product Safety Labs PSL Study Namber 43165
LIST OF TABLES

Tables 1A-1D: Chemical Analysis RESURS...........ccoooi e s 31
Table 2: Summary of Clinical Observations ...........o.c.vooe e e e ee e 35
Table 3: Summary of Detailed Clinical ObBservations..........cccove i e 38
Table 4 Summary of Mean Body WEIGNES .........coeieirevei et rars st 41
Table 5: Summary of Mean Daily Body Weight Gain ... 44
Table 6: Summary of Mean Daily Food Consumplion ............coeeinnierereseceecrers e 47
Table 7: Summary of Food EffiCIENCY .......coiv e 52
Table 8: Summary of Mean Daily Dietary intake of Soy Leghemoglobin Preparation....................... 55
Table 9: Summary of Mematology VAIUES ... ..ot 58
Table 10: Summary of Coagulation Values ... 63
Table 11: Summary of Clinical Chemistry ValUs..........c.cccivrri i 66
Table 12: Summary of Urinalysis VaIES ..............cccii e e 73
Table 13: Summary of Gross Necropsy Observations ...t 76
Table 14: Summary of Mean Terminal Body and Organ WeightS..............ccoooiiiiiiiiiiii 77
Table 15: Summary of Mean Organ-To-Body Weight Ratios............c.oooee et raaa e een 81
Table 16: Summary of Mean Organ-To-Brain Weight Ratios..............occcvvevmnine e 84

79

Motif Exhibit 1052, Page 79 of 526



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

Product Safety Labs PSL Study Number 43165
LIST OF APPENDICES

Appendix A: Protocol and Protocol AMEndmMENtS ...t cee s e s eaes s e eraesrees 87
Appendix B: Feed, Water, and Serology ANBIYSES............cocviviieicieereree st 109
Appendix C: Certificates Of ANAIYSIS........c.ivei et et b b sa e 117
Appendix D: Chemical ANAIVSIS ... ..ottt et e e sas e s se s aresasa st besrnsnnnesssessesnns 119
AppendiX E: OphtNalmolOgV . i ...t oot et e n e eene 156
Appendix F: Individual Animal In-Life Clinical Observations.........ccccooeeooeve et 158
Appendix G: Detailed Clinical Observations Assessment Methods Scoring Key ..o, 175
Appendix H: Individua! Animal Detailed Clinical Observations........cccocceeiivieescniiinieees e 178
Appendix [: Individual Animal Body WeightS.........ccco v s 251
Appendix J: Individual Animal Mean Daily Body Weight Gain.......c.ccocco e 260
Appendix K: Individuat Animal Mean Daily Food Consumplion ... 269
Appendix L: Individual Animal Food EffiGIENCY, ..o e e e 278
Appendix M: Individual Animal Mean Daily Dietary Intake of Soy Leghemoglobin Preparation.....287
Appendix N: Clinical Pathology ...t e s e rnesre e e enns 298
Appendix O: Animal Numbers, Dose Groups, And Fates............occoverericnience et 385
Appendix P: Individual Animal Necropsy ODSErVations............c.cccvviiniencninnnrs e 389
Appendix Q: Individual Animal Terminal Body and Organ Weights ..o viiicinieec e, 404
Appendix R: Individual Animal Qrgan-to-Body Weight Ratios.........cccccco v 421
Appendix S: Individual Animal Organ-to-Brain Weight Ratios, ...... ..o iee i 438
Appendix T: HISIOPatNOIOOY ... .o ettt a et st e er et e ee e r e 455
Appendix U: Histopathology PEer REVIEW ........cc it vevses s sees s s s e e e s sraans 582

80

Motif Exhibit 1052, Page 80 of 526



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

Product Safety Labs PSL Study Number 43166

STUDY INFORMATION

Protocol No.: P703.01 IMP

Test Substance(s): Soy Leghemoglobin Preparation
Lot #: PP-PGM2-16-088-301

Physical Descriptions: Red/brown powder
Date Test Substance Received: - July 20, 2016
PSL 1Ds: 160720-5R
PSL Study Number: 43166
Sponsor: Impossible Foods Inc.
525 Chesapeake Dr,
Redwood City, CA 94063
Study Initiated-Completed: September 21, 2016 — (see report cover page)
In-Life Study Initiated-Completed: September 28 — October 28, 2016
Notebook No.: 16-43166: pages 1-466
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KEY PERSONNEL
Product Safety Labs:
President: Daniel J. Merkel, BS, MBA
Director of Toxicology and Pathology: Odete Mendes, DVM, PhD, DACVP, DABT
Study Director: Mithila Shitut, BVSc & AH, MS
Primary Scientist: Colleen Wojenski, BS, LATG
Contributing Personnel: Joshua Battaglia, BS
Aubrey Blue
Cynthia Bodnar
Lisa Broske-Godin, BS, RLATG
Stephanie DeCarlo, BS

Janet Dell John, BA, RLATG
Kathieen Quinn, BS
Matthew Notta, BS

Mark Schooley

Matthew Sorber, BS

Shannon Stevens, BS, CVT
Director of Quality Assurance: Rhonda S. Krick, BS
Technical Writing Supervisor: Celeste Dunn, AS

The following individual was responsible for the ophthalmology evaluations:

Ophthalmologist: Kristina R. Vygantas, DVM, DACVO
319 Perrineville Road
Robbinsville, NJ 08691

The following facility was responsible for the conduct and reporting of analysis of the neat test substance
and all dietary preparations:

Test Substance and Dietary Analysis: Impossible Foods Inc
525 Chesapeake Dr.
Redwood City, CA 94063
Principal Investigator: Rachel Fraser, PhD
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KEY PERSONNEL (cont)

The following were responsible for the clinical pathology analysis:

Clinical chemistry, hematology, DuPont Haskell Global Centers for Health and
coagulation and urinalysis: Environmental Sciences

P.O. Box 30, Elkton Road

Newark, Delaware 19714
Principal Investigator: Denise Hoban, BA, MLT, ASCP

Clinical pathology evaluations: Product Safety Labs
2394 US Highway 130
Dayton, New Jersey 08810
Principal Investigator: Odete Mendes, DVM, PhD, DACVP, DABT

The following were responsibte for the histological slide preparation and pathology evaluations:

Histological slides preparation: HSRL
Histo-Scientific Research Laboratories
5930 Main Street
Mount Jackson, VA 22842
Histology Principal Investigator: Craig Zook
Histological slide evaluation by: HSRL
Histo-Scientific Research Laboratories
5930 Main Street
Mount Jackson, VA 22842
Pathology Principal Investigator: Daniel G. Branstetter, DVM, PhD, DACVP
Histopathology Peer Review Regan Path/Tox Services, Inc,

1457 Township Road 853
Ashland, OH 44805
P.I (pathology): Karen Regan, DVM, DABT, DACVP
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1. OBJECTIVE

The objective of this study was to evaluate the potential subchronic toxicity 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 1), were evaluated.

The neat test substance was measured to be stable under the conditions of storage over the course
of this study. Stability of test 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 of test 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 correspend 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 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 1470.4 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. {dentification

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)
4A4 Sex: Male and female; females will be nulliparous and non-pregnant.
4.A.5 Species/Strain: CRL Sprague-Dawley CD® IGS rats

4A6 Age/Weight: Seven to eight weeks at initiation; the weight variation did not exceed
+ 20% of the mean weight for each sex.

4A.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.1 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 Laboratory
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.C2  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.C4 Feed

2016 certified Envigo Teklad Global Rodent Diet® was stored in a dedicated temperature
and humidity monitored feed storage site and was available ad Iibitum 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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4.C5 Water

Filtered tap water was available ad libirum. 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.C7  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 10.28.16, 268M
10.28.16, and 316F 10.28.16). 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 Pneumnocystis 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
4D.1 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.

4D.2 Animal

Each animal was given a sequential number in addition to being uniquely identifted with
a Monel® 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.
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D. Dose Levels

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 ®
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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6.B.2 Diet Presentation

The control and test diets were presented to their respective groups on Day 0 of the study.
The diets were replaced concurrently with food consumption measurements on Days 3, 7,
10, 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
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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 ieast 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 thereafier, 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 + 1). 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 coilection. Blood samples for hematology (except coagulation samples)
and clinical chemistry were collected via sublingual bleeding under isoflurane anesthesia during
Week 4 of the test peried. Approximately 500 pL of blood was collected in a pre-calibrated tube
containing K;EDTA for hematology assessments. The whole blood samples were stored under
refrigeration and shipped on cold packs. Approximately 1000 pL 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 terminal
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.1 Hematology included:

erythrocyte count (RBC) hemoglobin concentration (HGRB)
hematocrit (HCT) mean corpuscular volume (MCV)
mean corpuscular hemoglobin (MCH) red cell distribution width (RDW})
abselute reticulocyte count (ARET) platelet count (PLT)

total white blood ceil (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) serum alanine aminotransferase (ALT)
sorbitol dehydrogenase (SDH) alkaline phosphatase (ALKP)

total bilirubin (BILI) urea nitrogen (BUN)

blood creatinine (CREA) total cholesterol (CHOL)

triglycerides (TRIG) fasting glucose (GLUC)

total serum protein (TP) albumin (ALB)

globulin (GLOB) calcium (CALC)

inorganic phosphorus (IPHS) sodium (NA}

potassium (K) chioride (CL)

6.G4  Urinalysis included:

quality (QUAL) pH ketone (KET)

color (COL.) glucose (UGLC) bilirubin (UBIL)
clarity (CLAR) specific gravity {(SG) blood (BLD)
volume (UVOL) protein (UMTP) 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 liver thymus
epididymides (combined) ovaries with oviducts (combined) uterus

heart 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
cecutm 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 optic nerve
epididymides testes

Additional tissues were preserved if indicated by signs of toxicity or target organ
involvement.
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6.H.2 Histopathology

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-L.ife 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 (ANOVA). 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 anafysis 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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B. Statistical Methods (Clinical Pathology)

Significance was judged at a probability value of p < 0.05. Males and females were analyzed
separately (Provantis™™ version 8, Tables and Statistics, Instem LSS, Staffordshire UK).

Method of Statistical Analysis
If preliminary test is {f preliminary test is
Parameter Preliminary Test ot significant significant
Transforms of the data to
achieve normality and
variance homogeneity were
One-way analysis of | used. The order of
variance followed with | transforms attempted was
Dunnett's test log, square-root, and rank-
order. Ifthe log and square-
root transforms failed, the
rank-order was used,

Levene’s test for
homogeneity and
Shapiro-Wilk test for
normalily

Clinical Pathology®

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 preater than 2
certain value, calculations are performed on the recorded value. For example, if specific gravity was
reported as >1.100, 1.100 is used for any calculation performed with that specific gravity data.

8. STUDY CONDUCT
A Laboratory

In-life portion Product Safety Labs
2394 US Highway 130
Dayton, NJ 08810

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

Clinical chemistry, hematology, Dupont Haskell Global Centers for Health and
coagulation, and urinalysis Environmental Sciences

P.O. Box 30

Elkton Road

Newark, DE 19714

P.1.: Denise Hoban, BA, MLT, ASCP

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

Test substance and dietary analysis Impossible Foods Inc
525 Chesapeake Dr.
Redwood City, CA 94063
P.1.; Pavel Aronov, PhD

Histological slide preparation Histo-Scientific Research Laboratories (HSRL)
5930 Main Street

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

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

B. GLP Compliance

This study was conducted in compliance with the following regulations:
e U.S.FDA GLP: 21 CFR Part 58, 1987

Which is compatible with:

s 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:

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

e 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

Focd consumption Ophthalmologic evaluations

Hematology, ciinical 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 Inc. 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 1A-D, Appendix D)
The test substance was expected to be stable under the conditions of storage over the course of
this study.

11.A.1 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 © to Day 21, found a change of -4.30%, for an overall test
substance stability of 95.70% over the course of the study, within the range of analytical
variance of measured test substance.

11.A2 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 10 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, middie, 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 Leghemogiobin 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 fo 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 Q)
No mortalities were observed during this study. There were no clinical observations attributable
to the administration of Soy L.eghemoglobin 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 O.

D. Body Weight and Body Weight Gain (Tables 4 and 5, Appendices | 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 1 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 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 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.LF.1 Hematology

There were 10 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 nio 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.F3 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.F4 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 O-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.

11.G.1 Macroscopic

There were no early deaths among the animals submitted for histopathological
evaluation.
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Males

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. In 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 10 females at 0 mg/kg/day (Group 1 Animals
7013, 7017, 7018, and 7020), in 0 out of 10 females at 512 mg/kg/day, in 1 out of 10
females at 1024 mg/kg/day (Group 3 Animal 7053), and in 0 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 ftrends/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.

[1.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 of rats used in this study.
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11.G.3 Organ Weights and Ratios

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 1 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 <
0.05-0.01) 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 Stahility Samples
. Measuored 1 Overall
Sampling Day Recovery (%) % Change Stability (%)
Day 0 (Initial) 94.96% 0.00% 100.00%
Day 14 (Middle) 95.29% 0.35% 100.35%
Day 21 (Final) 90.88% -4.30% 95.70%
1 FinalSample~— Initial Sample < 100
Initial Sample
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TABLE 1B: CHEMICAL ANALYSIS RESULTS
Results for Dietary Stability of Initial Samples
Target Measured
I
Grop | e | | %ol Targe
(ppm) (ppm)
1 (BO) 0 ND NA
2 (M) 4373 4508 103.08%
2 (F) 4711 4645 98.61%
0 3 (M) 8746 7951 90.91%
3 (F) 9422 9034 95.89%
4(M) 13118 12265 93.50%
4F) 14133 12808 90.62%
1 (BO) 0 ND NA
2 (M) 4373 4207 96.20%
2({F) 4711 4471 94.90%
4 M) 8746 8238 94.19%
3(F) 9422 8918 94.65%
4M) 13118 12097 92.22%
4(F) 14133 13191 93.33%
1 (BO) 0 ND NA
2 (M) 4373 4202 96.09%
2(F) 4711 4468 94.84%
7 3 (M) 8746 8200 93.76%
3 (F) 9422 8728 92.63%
4(M) 13118 12423 94,70%
4(F) 14133 13547 95.85%
1 (BO) 0 ND NA
2 (M) 4373 3968 90.74%
2(F) 4711 4693 99.63%
10 3 (M) 8746 8453 96.65%
3 (F) 9422 8836 93.78%
4(M) 13118 12825 97.77%
4(F) 14133 13762 97.38%

ND = Not Detected; NA = Not Applicable

' Days relative to the initial diet preparation.
2 9% of Target = Measured Conc. (ppm) / Target Conc. (ppm) x 100
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TABLE 1C: CHEMICAL ANALYSIS RESULTS

Results for Homogeneity of Dietary Preparations

Target Measured
1 Sample Concentration | Concentration % of Average
Day Group Location Test Test Targetz % of RSD (%)
Substance Substance Target
(ppm) (ppm)
1(BO) | Middle 0 ND NA NA NA

Top 4302 98.38%

2 (M) Middle 4373 4061 92.86% 95.87% 2.92%
Bottom 4215 96.38%
Top 4853 103.01%

2 (F) Middie 4711 4583 97.28% 98.01% 4.77%
Bottom 4416 93.74%
Top 8636 98.74%

3 (M) Middle 8746 8145 93.13% 95.40% 3.09%
0 Bottom 8250 94.33%
Top 9669 102.62%

3(F) Middle 0422 9284 98.53% 97.71% 5.50%
Bottom 8666 91.98%
Top 12226 93.20%

4 (M) Middle 13118 13558 103.35% 97.85% 5.24%
Bottom 12724 97.00%
Top 14567 103.07%

4 (F) Middle 14133 14183 100.35% 98.64% 5.57%
Bottom 13072 92.49%

' Day relative to initial dictary preparation.

% 0% of Target = Measured Conc. (ppm) / Target Conc. (ppm) x 100.
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TABLE 1D: CHEMICAL. ANAL.YSIS RESULTS

Results for Concentration Verification of Dietary Preparations

Target Measured
ncentration ncentration
Day' Group ge(;t ;ubs:alfce TC;t Substar?ce % of Target’
(ppm) (ppm)

1 (BO) 0 ND NA
2 (M) 4373 4061 92.86%
2(F) 4711 4583 97.28%
0? 3 (M) 8746 8145 93.13%
35 9422 9284 08.53%
4(M) 13118 13558 103.35%
4(F) 14133 14183 100.35%

1 (BO) 0 ND NA
2 (M) 6093 6158 101.06%
2(F) 5824 5326 91.45%
7 3 (M) 12318 12189 98.96%
3(F) 11664 11408 97.81%
4(M) 18362 19409 105.70%
4F) 17567 17238 98.13%

1 (BO) 0 ND NA
2 (M) 7407 6906 93.24%
2(F) 5925 5498 92.80%
21 I 14727 14292 97.05%
3(F) 12901 12612 97.76%
4(M) 21943 20786 94.73%
4P 19281 18829 97.65%

ND = Not Detected; NA = Not Applicable

! Days relative to the initial diet preparation.
2 9% of Target = Measured Conc. (ppm) / Target Cone. (ppm) x 100.
* As part of the homogeneity analysis.
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TABLE 2: SUMMARY OF CLINICAL OBSERVATIONS'

! 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 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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Day numbers relative to Start Date
Sex: Male
o] 512 i024 1536
mg/kg/day mg/kg/fday mg/kg/day mg/kg/day
Staining
Number of Obserwvations 7
Number of Animals 7
Days from - to 13 13
Eschar
Number of Observations 2
Number of Animals 1
Days from - to 28 29
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Day numbers relative

Sex: Female
0
mg/kg/day

to Start Date

512
mg/kg/day

1024
mg/kg/day

1536
mg/kg/day

Alopecia
Nember of Observations
Number of Animals
Days Trom - to

10

21 30
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TABLE 3: SUMMARY OF DETAILED CLINICAL OBSERVATIONS'

! 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 of test substance corresponds to 300 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 0, 7, 14, 21, and 28

Group

1

2

Dietary Concentration (mg/kg/day)

0

512

1024

1536

Number of Animals in Group

10

10

10

10

Observations During Removal
From Cage And Handling

Score!

Handling Reactivity

Vocalization

Palpebral Closure

Lacrimation

Eyes

Mucous Membranes

Salivation

Emaciation

Piloerection

Fur/Skin

Muscle Tone

Respiratory Pattern

oo |o|lo|lo|o|lolo|o|lo|lo |l

QIO |Io|lolo|lo|lolo|lo|Io|lolo

Cj|lo|lo|lo|o|lo]jojo|lo|locjlo | @

olo|lo|(o|jlo|o|lolo|Io|lolo|lo

Open Field Observations

Activity/Arousal

Convulsions

Tremors

Posture

Gait

Locomotion

Vocalizations

Defecation

Urination

Unusual Behaviors

Cliolo|lo|ole|o|oio|o

Clojo|lo|olc|lo|clo]| o

o|lojo|o|olIo|o|lcjo|o

o|lojo|lo|lolocio|Ic]lo|lo

Pupillary Response

Pupillary Reflex

" An entry of 0 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 0 indicates the number of amimals in the group that
exhibited the specific elinical 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 0, 7, 14, 21, and 28

Group

2

Dietary Concentration (mg/kg/day)

512

1024

1536

Number of Animals in Group

10

10

10

10

Observations During Removal
From Cage And Handling

Score!

Handling Reactivity

Vocalization

Palpebral Closure

Lacrimation

Eyes

Mucous Membranes

Salivation

Emaciation

OIC|Io|Oo|oo|O|O

Piloerection

L=}

Fur/Skin

1(3)

Muscle Tone

Respiratory Pattern

QoI |O|olo|oiIojo|lolo o

olo|lo|@|IoiIe|elo|o|lecoe

olo|lo|lojoc|o|lo|oc|o|lo|lo|o

Open Field Observations

Activity/Arousal

Convulsions

Tremors

Posture

Gait

Locomotion

Vocalizations

Defecation

Urination

Unusual Behaviors

oloc|lo|loc|lo|o|lojolo|o

ololo|lo|lojlo|oleo|e|o

ODlo|lo|@|o|lelo|lolo|lo

o|lojlojo|lo|lo|lo|o|lo|o

Pupillary Response

Pupillary Reflex

" An entry of 0 indicates that afl 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 0 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 WEIGHTS'
! 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 of test substance corresponds to 500 me/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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Bodyweipht (g}
Sex: Male [4] J12 1024 1536
- mp/kg/day mp/hkp/day mgiprday mgikgiday
Group 1 Grroup 2 Group 3 Ciroup 4
Day(g) Relative to Start Date
0 Mean 2364 1 2364 2367 2363
sD &1 K] 1.0 6.7
N ta 1} 10 19
7 Moean gy n 2896 260.9 2028
5D 14.0 1R8] 14.3 12.2
N 10 0 10 10
E4 Mean 33 33740 iNe 3335
sD 16.5 3:E] 24.2 186
N 10 0 10 10
21 Mean 3732 3766 3815 3709
Sn 227 zl4 3 220
N 10 i0 10 10
3 Mean M7 3989 410.2 1055
sD 288 264 3z 244
N 10 11} 10 10
Statistical Test: Generalised AnovalAncova Test  Transformation: Artomatic
1 [1 - Automatic Transfomalion: Identity {No Transformation)]
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Bodyweight (g)
Soxv Female [{] 312 1024 1536
- mg/ke/day mgrkg/day mg/ke/day mp/kg/day ‘
Group 1 Group 2 Group 3 Group 4
Day(g) Refative to Start Date
g Memn 71 n 1744 175.6 174.3
18] 123 24 nsa 1.9
N 1o 10 10 10
T Meur 1983 1 0 040 [9%.3
s 14,8 16.5 13.3 10.5
N {4} 10 10 10
14 Mean 288 n 21835 223.7 2213
SD 2t8 196 14.6 143
N 11} 10 10 10
21 Mean 292 1 229.] 2338 2380
sn 24.0 194 194 131
N 10 10 10 10
28 Mean 2498 11 2190 2532 2487
5D 240 233 17.7 124
N g 10 10 10
Stagistical Test: Generalised Anova/Ancova Test  Tmnsformation: Auntomatic
1 [ - Avtomatic Transformation: [dentily (No Transformation))
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TABLE 5: SUMMARY OF MEAN DAILY BODY WEIGHT GAIN'

' Graup 2: 512 mg/kg/day of test 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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Mean Daily Body Weight Gain {g/day)
Sox: Male 0 512 1024 1536
) mykg/day mp/kp/day mg/kg/day mg/kg/day
Ciroup | Group 2 Group 3 Group 4
Day(e} Relative to Start Date
0—7 Meun 733 7.60 7 807
sn 1.3% 0.94 140 1.16
N 10 10 10 10
T-rid Mean &a37 I 677 724 6.67
8D 0.77 §.30 149 1.13
N 1¢ 14 i 10
Eq 21 Mean 5840 17 5.60 6.13 577
S0 115 075 112 0.36
N Hig 10 {11 10
21 —28 Mean 3.07 1 319 3.67 3.06
sD t.06 091 i1 047
N 10 10 10 16
0 -+28 Men 565 1 5.50 6.20 6.04
8D 084 0.8 1.1 0.70
N 10 10 10 1¢
Statistical Test: Generalised Anova/Ancova Test  Transformation: Automatic
1 - Automatic Transfommation: Identity (Mo Teancformation)y
117

Motif Exhibit 1052, Page 117 of 526



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

Page 46
PSL Study Number 43166
Mean Daily Body Weight Gain (g/day)
Sev Female [] 512 1024 §536
; melkgiday mg/kgidny mg/kglday mehgdny
Group | Group 2 Group 3 Gronp 4
Dray{s) Retative o Start Date
[(R=F] Mean 346 B 380 4.06 357
sD 1.03 0.96 0.72 0.61
N 19 10 10 10
T b4 Mean 293 R? 130 181 314
SB 209 0.75 0.65 0.81
N t0 0 10 10
L4 - 21 Memn ZO91hAT 151 LDY 216 239
50 L3 082 1.03% 0.96
i 10 10 10 0
11 —28 Mean [ FRE] 206 1,53
s £.03 0.85% 0.63 0.79
N i 10 10 10
0-+28 Mean 270 2419 2.7 2.66
50 0.60 0.53 0.30 0.34
N 10 10 10 10
Statistical Test: Generalised Anova/Ancova Test  Trmnsformation: Automatic
11 - Avlemalic Transformation. Identily (Mo Translormation}
2[R - Aulomatic Transformatior; Rark]
3[0.A - Automatic Transformation; Idenlity (No Transformatian), (All Groups) Test: Analysis of Variange p < 0.05]
4[L - Atomalic Transformation: Log]
5[0D - Test Dumnett Z Sided p < 8.01]
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TABLE 6: SUMMARY OF MEAN DAILY FOOD CONSUMPTION'

: 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 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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Mean Daily Food Congamptiom (2/day)

Sex Male ] 512 1024 1536

' mg/ke/dny me/ke/day me/kp/day mg/hg/day
Gronug ) Grong 2 Gronp 3 Grong: 4
Drag(ed Relative to Start Date

Owed Memn 1813 &' 18.73 18.80 19.03
5D 335 198 208 299

N 10 10 {1} 19
37 Mean 2803 R* 28.60 2823 28.63
SD 1.08 0.52 208 1.07

N 10 10 Hil 10
0-+7 Mem 2404 R 2137 2419 2431
SD .67 0.63 0.94 1.36

N 10 10 i0 10

T—10 Mean 2630 R 27.10 27.80 dd? 790 o

sSD 1.31 0.81 197 0.78

h 10 10 10 10
10 -+ b4 Meun 2655 R 27.25 2788 2745
5D 1.17 0.9 228 1.03

N 10 10 10 10
T 14 Mean 1644 R 27.19 2784 d? 2764
5D 1.16 0.84 212 0.84

N 10 10 10 10
14— 17 Mean 2590 R 25.47 2633 617
sD 0.39 1.83 M 6.82

N 10 10 16 10
1721 Mean 2638 R 26.50 2110 26.93
s 097 0T 2.31 D.86

N 10 1o 10 10
14~ 2} Mean 2617 R! 26.06 26,77 26.60
SO 093 119 242 0.67

N 10 10 10 10
2] — 24 Mean 2180 R' 22,07 2217 7247
SO 037 1.03 1.61 0.66

N 1] 10 10 10
228 Menn 2770 R' 28.71% 29.13 29,18
sD (KiZ} L 1.92 1.28

N 10 10 10 ]

Statistical Test: Generalised Anova/Ancova Test

1 [R - Automatic Transformatior: Rark]

2[dd - Yest: Dunn 2 Sided p< 0.01]
3[d- Test Dunn 2 Sided p < 0.05]

Transformation: Automatic
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Mean Daily Faod Consumption {g/duy)
Sex: Mal [ 512 1024 1536
o e my/kgiday mgkg/day mg/kg/day mpkpiday
Group | Group 2 Group 3 Group 4
Diay(g) Relative to Start Date
21 —128 Mean 2517 R! 2389 2619 26.30
E1M 0.89 1.10 173 N8’
N 10 10 10 16
4-+28 Mean 2546 R 2588 2625 26.26
5D 0.91 087 §.58 0.9
N 10 {4] i0 10
Statistical Test: Generalised Anova/Ancova Test  Transformation: Antomatic
1R - Automalic Transformatior: Rank]
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Mean Daily Food Corsumption (g/day)
Sex: Female [] 512 1024 1536
’ mg/kg/day mgskg/day mg/kp/day me/keddny
Growp ) Gronp 2 Gronp 3 Grop 4
Day(s) Relative to Start Date
Q—3 Mean 1343 R! 1293 13.73 13.7¢
D 208 221 1.74 236
N 10 0 10 10
37 Meun 2118 R 2113 21.08 20.18
5D .24 1.13 1.31 0.7
N 10 1 10 10
Q-7 Mean 1786 R! 17.67 1791 17.4G
5D 098 1.06 1.02 0.82
N i0 10 10 10
7—10 Mean 19.33 R 8.3 1930 18.9¢
50 223 0,54 226 0.9
N 10 10 10 10
014 Mean 1953 ¥ 20413 19.4% 19.08
D 1.59 2.0 1.2 1.11
N 10 10 10 10
T 14 Mean 1946 & 19.59 19,39 19.0¢
5D 1.83 129 1.52 1.02
N 10 10 10 10
- 17 Mean 19.27 12 19.40 1847 18.73
5D 1.34 Q.76 1.22 1.17
N 10 10 10 10
1721 Mean 1938 13 30.08 19.35 19.13
5D 1.72 1.18 1.52 0.64
N 10 10 10 10
i1 21 Muean 1%.6F R 19.79 18.97 18.96
5D 1.53 (.64 1.35 0,61
N 10 10 10 10
21 e 24 Mean 1550 12 16.23 1597 15.63
sD 0.74 0.68 04.24 0.55
N 10 10 10 10
24 - 28 Mean 20.70 R 2133 2508 20.45
5D 138 L 091 0.55
N 10 10 10 10
Statisticnl Test: Genemlised Anovi/Ancova Test  Transformation: Automatic
1{R - Automatic Transformation: Rank)
2 - Automatic Transformation: 1denlity (No Transformaban)
3|t - Automatic Transfcrmation: Log]
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Page 51
PSL Study Number 43166
Mean Daily Food Convuniption {g/day)
Sex: Fomale 0 512 £Q24 1536
- mg/kgiday mg/kg/day mgkg/day me/kg/day
Growup | Group 2 Gronp 3 Groug 4
Day(s)} Relasive to Start Dete
21 —28 Meim 1864 R! 19.14 1889 18.39
S0 1.09 0.96 0.54 0.32
N 16 10 14 4]
0-+28 Mean 1889 I 19.05 [8.79 3]
5D 1.23 081 +.09 .61
N 10 10 {1} 1]
Statistical Test: Generalised Anova’Ancova Test  Transfonnation: Automatic
1{R - Automatic Transfommatioer Rark]
2§ - Automatic Transfomation: |dentily {No Transformation)]
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Case No.: IPR2023-00209
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Page 32
PSL Study Number 43166
TABLE 7: SUMMARY OF FOOD EFFICIENCY?
! Food efficiency = Mean Daily Body Weight Gain
Mean Daily Food Consumption
2 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 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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Page 53
PSL Study Number 43166
Food LifYiciency
Sex: Mate [1] 512 1024 1536
il me/kg/day mkg/day mg/kg/day mg/ke/dny
Group | Group 2 Gronp 3 Gronp 4
Day(s) Relative to Start Date
0—7 Mean 0304 I 0.312 0319 0.232%
sD 0.046 0.038 ©.051 0.046
N 10 10 10 10
7T-+14 Mean 0241 ® 0.248 4.258 024
5D 0423 0,43 o011 0.046
N i0 10 10 10
14 - 21 Mean 0223 L7 0217 0227 0.217
SD 000 0.612 0026 0.03]
N ) 10 16 10
28 —28 Mean o121 v oin 013 0139
5D 0040 0032 Q.04 0.01%
N 10 10 10 10
0-+23 Memn o222 1 0.224 235 0.230
50 0031 0028 0034 0.037
N 10 10 1 10
Statisticnl Test: Generalised Anova/Ancova Test  Trnsformation: Automatic
1 ! - Adomatic Transformalion: Idently (No Transformation)]
2[L - Autornalic Transformabion: Log)
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Page 54
PSL Study Number 43166
Food Efficiency
e T Q 512 1024 1536
Sex: Female mg/kg/dny mpkg/day mg/kg/dny me/ko/dny
Growp 1 Group 2 Group 3 Group 4
Day(k) Relative to Start Date
Q=7 Mean 0193 I 0.215 0.226 0.206
sD 0.055 0.052 0.037 0.038
N 10 10 10 10
714 Mewn 0145 R? 0.12% 0.146 0.165
5D 0.093 0.037 0.033 0.040
N 10 10 to 10
14 -+ 21 Mean 0.14510,A0 0077 DI® 0.112 0.126
5D 0057 0.042 0049 0.052
N 10 10 1] 10
] e Mean 0.080 L' 0.1 0.109 0.083
5D 0.052 0.041 04033 0.044
N [{1] 10 1] 10
028 Mean o2 n 0.131 0.147 0.144
SD 0.027 0.028 0gll 009
N 10 10 {1] 10
Statistical Teat: Generalised AnovidAncova Test  Transformation: Awtomatic
1 [ - Avlomatic Transformation; 1dentily (No Transformation)]
2[R - Automatic Transformabon: Rank]
31,A - Avlomatic Transformation: [dentity (No Transformation), (All Groups) Test: Analysis of Varance p < 0.09]
4L - Artomatic Transformation: Log|
50D - Test Dunneli 2 Sided p < 0.01)
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Case No.: IPR2023-00209
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Page 55
PSL Study Number 43166

TABLE 8: SUMMARY OF MEAN DAILY DIETARY INTAKE OF
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/fkg/day of test substance corresponds to 500 mg/kg/day of the active ingredient.
Group 4: 1536 mg/kg/day of test substance corresponds 1o 750 mg/kg/day of the active ingredient.
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Page 56

PSL Study Number 43166

Dictary Intske Varable (mgko/day)

Sesx: Male o $i2 1024 1536
' mg'kgiday mg/hg/day mg/kg/day m/kg/day
Giroup | Group 2 Group 3 Group <
Day(s) Relative o Stat Date
07 Mean 0.0 4854 66.5 1459.8
hyb] 2.0 209 425 1030
N Hil 1o 10 10
T -4 Mean 0.0 540.% 1695.9 1631.5
D 0.0 243 53.5 789
b i) 10 10 10
14 v 2] Mean 0.0 5032 1007.2 15137
sD 0.0 307 ol.? 811
N 10 10 10 1o
21 —28 Mem 0.0 1939 %730 1473.9
SD 0.0 332 49.1 935
N t0 10 10 16
028 Mean 0.0 4789 9517 11382
sD 0.0 47 36.0 786
N 111] 10 10 10
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Page 57
PSL Study Number 43166
Dictary Intake Varable (mg/kg/day)
. 0 512 1024 1536
Sex: Female
mg/kg/dny mgke/day mg/kg/day mg/keiday
Group 1 Group 2 Group 3 Group 4
Day(g) Relative to Start Date
0—7 Meun 0.0 4980 995.9 14811
8o 0.0 435 242 [150
N |0 10 113 [14]
7 14 Meun 0.0 5419 1064.6 1604.6
5D r1] 199 02 116.7
N 10 10 10 10
14 -+ 21 Mean 0.0 51838 1015.1 1537.2
§D 0.0 319 343 523
N 10 10 10 10
21 — 28 Mean 0.0 4824 4910 L4602
Sn 0.0 419 56.0 796
N 10 16 10 10
U +28 Moan 0.0 4978 9834 11704
5D 0.0 42.8 26.0 §8.2
N 10 10 g 10
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Case No.: IPR2023-00209
U.S. Patent No. 10,039,306

Page 58
PSL Study Number 43166
TABLE 9: SUMMARY OF HEMATOLOGY VALUES'
! Individual data are reported in the Clinical Pathology Report presented in Appendix N.
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Page 59
PSL Study Number 43166
Sex Male 0 250 500 750
mglkgiday mgfkg/day mgfkg/day mg/kg/day
Group 1 Group 2 Group 3 Group 4
Day(s) Relative to Start Bate
RBC 22 Mean 172 7.60 7.61 7.10
(1 0"64uL) sD 0.23 0.34 0.35 0.27
N 10 10 10 10
YDiff -1.6 -1.5 -0.3
HGB 22 Mean 15.6 154 15.5 15.9
{gfdt) sD 0.3 0.6 0.6 04
N 10 10 10 10
YaDiff -15 -1.0 14
HCT 2 Mean 455 451 45.1 459
A S0 0.9 15 1.7 0.8
N 10 10 10 10
YDif 08 0.8 1.0
MCV 22 Mean 58.9 593 59.3 597
{iL) SD 1.0 23 1.5 19
N 10 10 10 10
YDiff 0.7 0.7 1.3
MCH 22 Mean 20.3 20.3 204 20.6
(pg) sD 0.3 49 0.5 07
N 10 16 10 10
YeDiff . 0.2 0.6 1.8
MCHC 22 Mean 344 34.2 344 345
(ordL) 8D 04 04 0.3 0.5
N 16 10 10 10
YDiff -0.5 -0.1 04
RDW 22 Mean 121 125 12.5 123
(%8 sD 0.3 0.5 0.3 05
N 10 10 10 10
QeDiff 30 3.3 1.6
PLT 22 Mean 1160 1202 7 1227
(03l 5D 121 69 76 185
N 10 10 10 10
%Diff 3.6 1.0 58

General Foolnote: [Statistical Test: Anova and Dunnett's test Transfomation :Autornatic]
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Page 60
PSL Study Number 43166
Sex: Male ] 250 500 750
mykg/day mgkag/day mg/ka/day mglkg/day
Group 1 Group 2 Group 3 Group 4
Day(s) Relative ta Start Date
WEBC 2 Mean 13.00 1441 1143 1345
{10°3L) SD i 2.67 1.82 441
N 10 10 10 10
ADIF ) 108 -144 34
ANEU 22 Mean 101 1.09 1.75 1.57
(e10~31L) sD 0.67 043 0.43 0.62
N 10 10 10 10
Wi . 41 8.1 478
ALYM 22 Mean 10.49 11.79 B.86 11.29
{10%31uL) sD 1.7 248 1,70 415
N 18 10 10 10
D . 124 455 7.7
AMON 22 Mean 0.31 0.3¢ 0.28 0.30
{1030 sD 0,19 0.11 0.05 0.10
N 10 10 19 10
YDiff . 10.2 -9.8 15
AEOS 22 Mean 012 0.3 0141 01
{x10*3/pL) 50 0.04 0.08 0.04 0.05
N 10 10 10 10
U . 4.4 72 75
ABAS 2 Mean 0.09 0.08 0.07 0.10
{1 0 3uL) D 0.03 0.04 0.02 0.0
N 10 10 10 10
9%Diff . -5.0 -21.0 6.2
ALUG 22 Mean 0.08 0.08 0.06 0.08
(x30"3huL) sD 0.03 0.03 0.02 0.04
N 10 10 10 10
S4Diff ) -8.1 27.0 24
ARET 22 Mean 2326 235.8 246.3 2438
(A0 3L SD 3.2 407 2.1 411
N 10 10 10 10
YDifF 1.4 59 48
General Footnote; [Statistical Test: Anova and Dunnett's test Transformation :Automatic]
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Page 61
PSL Study Number 43166
Sex: Female ] 250 500 750
mofkg/day mofkgiday mgfkgiday mglkg/day
Group 1 Group 2 Group 3 Group 4
Day(s) Relative to Start Date
RBC 22 Mean 1.59 801 # 7.86 7.63
{xi0"8ul) sD 0.24 0.38 9.24 0.30
N 10 10 19 10
Diff . 5.6 3.6 0.6
HGB 22 Mean 5.3 162 # 15.7 15.5
{grdL) sD 05 0.5 0.4 0.6
N 10 10 10 10
%Diff . 5.7 2.5 0.9
HCT 22 Mean 436 459 # 447 440
(%4 SD 12 12 1.3 1.7
N 10 10 19 10
%D . 5.2 2.4 0.9
MCY 22 Mean 515 574 58.8 51.7
) SD 1.1 22 1.2 22
N 10 10 19 10
. DI . -0.2 -141 b4
MCH 22 Mean 20.2 202 20 20.2
{pa) sD 0.3 0.7 0.5 0.7
N 10 10 10 10
Diff . 0.1 -1.0 0.3
MCHC 22 Mean 352 353 35.2 35.2
(g/dL) SD 0.7 03 04 0.5
N 10 10 10 10
DI . 0.3 0.1 0.0
ROW 22 Mean 113 1.3 14.2 115
K] SD 04 05 0.3 0.5
N 10 10 19 16
D 0.1 0.4 1.7
PLT 22 Mean 1190 1176 1230 1229
{0 3L SD 108 121 15 114
N 10 10 10 10
YD -11 34 33
General Footnote: [Statistical Test: Anova and Dunnett’s test Transformation :Automatic]
1 B#- Test: Dunnatt 2 Sided p < 0.05)
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Page 62
PSL Study Number 43166
Sex: Female 0 250 500 750
mgkg/day mg/kgiday mglkg/day mg/kg/day
Group 1 Group 2 Group 3 Group 4
Day{s) Relative to Start Date
WEBC 2 Mean 10.08 11.87 11.59 16.19
{A8"3L) D 170 1.5 3.35 372
N 10 10 10 1
%Diff . 177 15.0 11
ANEU 22 Mean 148 1.56 1.68 154
{(x10°3/L) sD 0.30 0.58 0.85 1.40
N 19 10 10 170
%DifE . 53 13.9 40
ALYM 22 Mean 8.15 074 9.20 8.21
{x10"34.L) SD 158 143 2.1 288
N 10 10 10 19
%Diff ) 19.5 14.0 0.7
AMON 22 Mean 0.25 0.29 0.33 0.22
(x10"3/ut) sD 0.15 0.06 015 0.4
N 10 10 10 i
YDiff . 16.7 325 111
AEOS 22 Mean 0.11 0.13 .15 0.12
{(x10°3/L) SD 0.03 0.04 0.05 0.06
N 10 10 10 10
Diff ) 214 358 9.0
ABAS 2 Mean 0.04 007 # 0.06 0.0
{(x10"3hL) sD 0.01 0.03 r.03 0.04
N 10 10 10 10
%D . 932 64.1 487
ALUC 22 Mean 0.05 0.07 0.07 0.05
(c10°34L) SD 0.02 0.02 0.03 0.04
N 10 10 10 10
Y%Diff . 29.1 26.2 29
ARET 22 Mean 205.8 1824 169.1 @ 184.2
{x103l) SD 349 329 30.9 337
N 10 10 10 10
YDifF -113 178 -105
General Footnote: {Statistical Test Anova and Dunnett's test Transformation :Automatic)
1 B#- Test Dunnett 2 Sided p < 0.05]
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Page 63
PSL Study Number 43166
TABLE 10: SUMMARY OF COAGULATION VALUES'
! Individual data are reporied in the Clinical Pathology Report presented in Appendix N,
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Page 64
PSL Study Number 43166
Sex: Male 0 250 500 750
molkgiday mg/kgiday my/kgiday mgkg/day
Group 1 Group 2 Group 3 Group 4
Day(s) Ralative to Start Date
T 29 Mean 10.7 10.7 10.6 10.6
(soc) sD 03 0.4 0.2 0.2
N 10 10 i0 10
APTT 29 Mean 20.2 238 249 @ 230 @
(sec) sD 24 53 69 48
N 10 10 10 10
General Footnote: [Statistical Test: Anova and Dunnstt's test Transfermation :Automatic]
1[@ - Test Dunnett Non-Parametric 2 Sided p < 0.05)
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Page 65
PSL Study Number 43166
Sex: Female 0 250 500 750
mg/ka/day motkg/day mglkg/day mg/kg/day
Group 1 Group 2 Group 3 Group 4
Day{s) Relative to Start Date
PT 30 Mean 10.0 9.8 10.0 8.8
(sec) sD 02 0.2 0.3 0.2
N 10 10 1 10
APTT 30 Mean 219 200 208 194
{sec) sD 25 34 50 19
N 10 10 10 10

Genaral Footnote: [Statistical Test: Anova and Dunnett's test Transformation :Autormatic}
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"Page 66
PSL Study Number 43166
TABLE 11: SUMMARY OF CLINICAL CHEMISTRY VALUES'
! Individual data are reported in the Clinical Pathology Report presented in Appendix N.
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Page 67
PSL Study Number 43166
Sax: Male 0 250 500 750
mglkg/day myglkg/day mglkg/day mglkg/day
Group 1 Group 2 Group 3 Group 4
Day(s) Relative to Start Date
AST 22 Mean 73 76 ¥ 78
uL) S0 8 9 7 8
i 5 8 6 8
YDift 4.0 7.5 6.9
ALT 2 Mean 28 28 28 30
(uiL) sD 4 4 3 4
N 10 10 10 10
YeDif -3.1 -2.4 24
SDH 22 Mean 8.2 8.1 84 8.0
UL} SD 1.4 17 24 14
N 5 9 6 8
%Diff -0.8 27 -1.9
ALKP 22 Mean 163 216 216 205
{un) $D 24 29 4 42
N 10 10 10 10
YDiff . 18.6 18.5 12.3
BILI 22 Mean 0.17 0.17 0.18 0.18
{mg/dL) sD 0.02 0.02 0.02 0.62
N 10 10 10 18
YDiff 1.2 41 5.9
BUN 22 Mean 10 11 10 1t
(mgfdL) Sb 1 1 1 2
N 10 10 14 10
YDiff . 4.8 -3.8 14
CREA 22 Mean 0.22 0.23 4.23 0.2
(mg/dL) sD 0.01 9.02 0.02 0.02
M 10 10 10 10
YDiff 38 4.1 -5.9
cHoL 22 Maan 76 73 72 67
{mgrdL) sD 16 7 14 12
N 106 16 10 0
D -34 -5.4 -i.7
General Footnote: [Statistical Test Anova and Dunnett’s test Transformation :Autornatic]
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Page 68
PSL Study Number 43166
Sex: Male 0 250 500 750
myfkg/day mo'kg/day mg/kg/day mo'kg/day
Group 1 Group 2 Group 3 Group 4
Day(s) Relative to Start Date
TRIG 22 Mean 66 67 67 68
(mg/dL) D 17 13 17 26
N 10 10 10 10
YD 1.8 0.9 2.4
GLUC 22 Mean 85 100 102 98
(mgrdL} sD 12 9 13 8
N 10 10 10 10
D . 54 7.1 2.6
P 22 Mean 6.0 6.1 6.2 6.0
(gdL) sD 0.2 02 0.2 0.2
N 10 10 10 10
%DifF . 0.7 2.8 0.2
ALB 22 Mean 31 32 33 # 3.2
{g/d) SD 0.1 0.1 0.4 0.1
N 10 10 10 10
S4Diff . 22 4.1 1.9
GLOB 22 Mean 29 28 29 2.8
{grdl) SD 0.4 0.2 0.4 0.2
N 10 10 10 10
%Diff -1.0 14 -1.7
CALC 22 Mean 104 104 10.4 10.5
(mg/dl) ) 0.2 0.2 0.2 0.2
N 10 10 10 - 10
DI . -0.1 0.1 0.8
IPHS 22 Mean 8.6 8.7 8.8 8.6
{mgrdL) sb 0.4 0.4 0.9 0.4
N 5 9 6 8
DI 0.6 21 -0.3
NA 22 Mean 140.5 142.1 1411 141.7
(mmoil.) SD 42 0.6 07 0.8
N 10 10 10 10
YD 1.1 04 0.9
General Footnote: [Statistical Test Anova and Dunnett's test Transformation :Automatic]
1 [#- Test Dunnett 2 Sidad p < 0.05)
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Page 69
PSL Study Number 43166
Sex: Male 0 250 500 750
mefkgiday mgkgiday mekg/day mefkg/day
Group 1 Group 2 Group 3 Group 4
Day(s) Relative to Start Date
K 22 Mean 5.03 5.19 555 # 510
{mmol.) sD 0.25 0.26 0.64 0.25
N 10 10 10 10
YDiff . 341 10.4 1.4
CL 22 Mean 100.8 102.0 10%.6 101.7
{mmollL} SD 24 1.0 68 1.2
N 10 10 10 18
YD . 1.2 0.8 0.9
General Foolnote: [Statistical Test: Anova and Dunnett's test Transfomnation :Automatic]
1 [#- Test: Dunnett 2 Sided p < 0.05)]
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Page 70
PSL Study Number 43166
Sex: Female 0 250 500 750
mg/kg/day mglkg/day ma'ko/day mg/kg/day
Group 1 Group 2 Group 3 Group 4
Day(s) Relativa to Start Date *
AST 22 Mean 69 69 64 65
{uL) sD 6 10 8 ]
N 9 8 10 10
YeDiff . -0.3 -1.4 -6.5
ALT 22 Mean 25 26 25 27
{uiL) S 4 5 6 5
N 10 10 10 10
YDif . 28 -0.4 5.2
SDH 22 Mean 8.7 81 8.0 99
L) 8D 2.2 12 0.9 25
N 9 g 10 10
YeDiff . -7.4 -9.0 12.9
ALKP 22 Mean 137 107 # 121 108 #
(ur) sD 16 18 29 25
N 10 10 10 10
DI . -22.4 -12.1 -21.3
BILI 22 Mean 2.18 0.18 0.20 0.19
(mo/dL) SD 8.02 0.02 0.02 0.03
N 14 10 10 10
“Dif . 8.4 10.6 7.8
BUN 22 Mean 12 11 12 12
fmg/dl) SD 2 1 2 1
N 10 10 10 10
DI . -11.5 -0.8 0.0
CREA 22 Mean 0.28 0.26 0.27 0.28
(mgidL) SD 0.02 0.02 0.03 0.03
N 10 10 10 10
palid . -6.9 -2.9 11
CHOL 22 Mean 85 95 98 84
(mgrdL) SD 1 18 19 22
N 10 10 10 10
YeDiff . 12.2 15.6 1.2
General Footnote: [Statistical Tast: Anova and Dunnelt's test Transformation ; Autornaticl
1 [#- Test Dunnett 2 Sided p < 0.05)
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Page 71
PSL Study Number 43166
Sex: Female 0 250 500 750
mg/kgiday mgfkg/day mg/kg/day mglkgiday
Group 1 Group 2 Group 3 Group 4
Day(s) Retative to Start Date

TRIG 22 Mean 37 38 46 35
{mg/dL) sD ] 9 15 8
N 10 10 10 10

YDIff 35 24.9 4.3
GLUC 22 #ean 118 103 #! 104 #! 110
(mg/dL} 8D 15 10 10 14
N 10 10 10 10

YDiff ! ~13.3 -12.0 6.7

™ 22 Mean 6.4 6.7 6.8 6.7

(grdL} D 0.3 0.4 0.3 0.4
N 10 10 10 10

YDiff . 5.1 5.6 37

ALB n Maan 3.5 37 37 3.8

(gdL) sb 0.2 0.2 0.2 0.3
N 10 10 10 10

YDiff R 4.0 46 34

GLOB 22 Mean 2.9 31 kAT o 30

{g/dL) SD 0.1 02 0.2 01
N 10 10 10 10

YeDiff . 6.6 6.9 4.1

CALC 22 Mean 10.5 109 # 1.0 # 107

(mgrdL) sD 03 0.3 0.3 0.4
N 10 10 10 10

YDift R 38 5.1 18

IPHS 22 Mean 7.4 78 1.6 71

{mg/dL) 8D 05 0.6 0.4 08
N g ] 10 10

YDt 9.7 6.5 -6

NA 22 Mean 140.3 140.6 140.3 140.2

{mmolL) sD 1.4 06 07 11
N 10 10 10 10

DI 0.2 0.0 0.0

General Footrote: [Statistical Test Anova and Dunnel's test Transformation :Autorniatic]

1 [#- Test Dunnett 2 Sided p < 0.05]
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Page 72
PSL Study Number 43166
Sex: Female 0 250 500 750
mg/kg/day mglkgiday mylkg/day mykg/day
Group 1 Group 2 Group 3 Graup 4
Day(s) Ralative to Start Date
K 22 Mean 4.56 463 472 4.74
{mrmalt) sD 0.33 0.38 0.21 0.38
N 10 10 10 10
YDiff . 1.5 3.5 4.0
CL 22 Mean 102.6 1013 # 10t1 # 102.1
{mmoll) so 1.2 14 1.0 1.1
N 10 10 10 10
YDiff -1.3 -1.5 -0.5
General Footnote; [Statistical Test Anova and Dunnett's test Transformation tAutomatic]
1 [#- Test Dunnett 2 Sided p < 0.05]
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Page 73
PSL Study Number 43166
TABLE 12: SUMMARY OF URINALYSIS VALUES'
! Individual data are reporied in the Clinical Pathology Report presented in Appendix N.
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PSL Study Number 43166
Sex: Male 0 250 500 750
mgkgiday mg/kg/day mgkg/day mgkg/day
Group 1 Group 2 Group 3 Group 4
Day(s) Relative to Start Date
UvoL 22 Mean 11.7 1.5 12.3 14.3
(red) SD 8.2 9.8 73 77
N 10 10 10 10
YDift -1.8 48 220
pH 22 Mean 6.5 6.5 6.6 6.6
SD 03 0.4 0.4 0.4
N 10 9 10 10
%Diff . 0,0 0.8 1.5
3G 22 Mean 1.027 1.027 1.026 1.024
Sb £.019 0.015 0.015 0.019
N 10 9 10 i
YDiff 0.0 0.1 1.3
URO 22 Msan 0.3 0.2 83 02
{EU/dL) SD 03 0.0 03 2.0
N 10 9 10 10
DI -28.6 0.0 -28.6
UMTP 22 Mean 104 244 124 11
{mg/dL) sD 49 365 g0 97
N 10 10 10 10
YDiff 132.5 195 74
Ganeral Footnote: [Statistical Test Anova and Dunnett's test Transformation :Automatic]
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Sex Femals 0 250 500 750
mglkg/day mghkg/day mgkg/day mgfkg/day
Group 1 Group 2 Group 3 Group 4
Day{s} Relative to Start Date
UvoL 22 Mean 78 6.9 6.5 6.6
{mL) sD 64 51 30 4.1
N 10 10 10 10
Diff -12.3 -15.9 -14.9
pH 22 Mean 64 6.2 6.6 6.5
sD 0.4 04 08 0.6
N 10 10 10 10
YeDiff . -39 341 0.8
SG 22 Mean 1,037 1,035 1.028 1.030
sD 0.027 0.023 0.011 0.013
N 10 10 10 10
YDiff -0.2 -0.8 1.6
URO 22 Mean 0.2 0.2 0.2 23
(EUrdL) sD 0.0 0.0 0.0 0.3
N 10 10 10 190
DI 0.0 0.0 40.0
UMTP 22 Mean 43 4 34 44
{mg/dL} 8D 34 25 12 30
N 10 10 10 10
Diff -3.7 -20.0 35
Gensral Footnote: [Statisticat Test Anova and Dunnetts test Transformation :Automatic]
147

Motif Exhibit 1052, Page 147 of 526



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

Page 76
PSL Study Number 43166

TABLE 13: SUMMARY OF GROSS NECROPSY OBSERVATIONS'

: 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 of test substance corresponds 10 500 mg/kg/day of the active ingredient.
Group 4: 1336 mg/kg/day of test substance corresponds to 750 mg/kg/day of the active ingredient.
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Resnot Ressom ALL Male Female
[ 512 ot 1535 0 517 1024 1535
mylptsy mpkgidy mphgdy mgfpdey | mgpdsy mpYgiasy mplpdsy mykph
Gup! Gop?z Goop3 Gropd | Gmpi!  Gop?  Gop3  drogpd
Moreber of Anmelz | 16 10 10 10 10 1o 1t 10
Nomber of Completed Animdz 10 1% 10 10 10 e i 10
sphra
Subiltted il 1 10 1 10 ) 1] 10
drchre 1
tavton-aombined ' '
Stberitied 19 0 10 10
1yt s, ok 1
ularus
Submitind . 1 10 10 10
Pidfied 4 1
spididymidos-aoebined
Suberitied 10 Y] 19 10
riggt smofl 1
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PSL Study Number 43166

TABLE 14: SUMMARY OF MEAN TERMINAL BODY AND ORGAN WEIGHTS'

! 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 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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Sor Wiete @ 572 07 5%
) mglkg/day mafkalday my/kgfday mglkgiday
Grow 1 Growp 2 Group 3 Group 4
Day(s) Refative to Stat Dale
Tamminal Wea | 3678 25 Y 3703
oW sp 253 28 24 214
) N 1 10 i 1
Atrena N Mean 00658 1" 0,0655 0.0593 0.0672
Glands Wt D 0.0088 80112 0.0116 0.0098
fo) N 10 10 0 10
Brain Nean PRI 218 1% 3753
g; 5D 0.005 0.410 2140 0.0
N 10 10 10 10
Epiddymides Mean e 1 1058 T0% 08
(""; SD 0122 0083 0131 0100
g N 10 0 10 10
Fear e 118 1 1254 1272 1219
w S0 0.104 0.128 0413 0.088
(@) N 10 10 10 10
Kidneys Mem 2641 7 2678 2.78% 2.800
w 0 0.207 0219 024 0.241
fob N 10 10 10 10
Grer . Ween TRIERT 1182 12317 12093
b D 1.657 0,691 1804 1.452
@ N 10 10 1 10
Shieen Weem (RE 0FTH] D765 5%
?"'; S0 0.425 . 0407 2053 0485
9 Nl 10 10 10
Testes Mean 38 R 3381 326 3373
E‘“ sD 0531 0.292 0.250 0246
) N 10 1 10 10
Thymus Mean 0.5205 o 0.5661 0.5466 05276
w D 0.1595 01162 01igs 01087
L N 10 10 10 10
11 - Automatic Fransf tdentity (No T walion]
2[R - Automatic Transformation: Rank)
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Sex: Femde 0 52 0 5%
makgidey makgiday megday mykgday
Graup 1 Growp 2 Group 3 Group 4
Day(s)Reldive to Start Date:
“Tarminal Masn 229.2 2256 236.3 2338
BW o] 23 27 145 1.9
® N 10 i0 10 10
Adrena - Ween w7 ¢ 00713 20654 00737
Glands Wt ) 0.0057 £.0089 0.0092 0.0093
@ N 10 10 10 10
Beon . Ween 207 P 1976 304 2080
;M] ) 0.003 0.09 007 0.040
. N 10 10 ) 10
Tioart Wetn tel0 1 0830 085 0.648
EM 50 o002 0.057 0034 0.056
9 N 16 10 10 10
Kidneys Mean tis2 1 1.820 1.769 1.815
" 50 0,164 057 0140 o101
) N 10 10 10 10
Tver Mo 7156 1 7.6% 738 7.763
:”; %) 0.720 1087 0542 0548
9 N 10 10 10 1
Ovaries wih Mean 01309 " 01272 PXF] 01368
Oviducts Wt sD 0.0173 00172 0.0143 0.0150
©) N 10 0 1o 0
Spieen Wemn &8 518 0507 D513
;"'; ) 0.089 D118 0063 .60
¢ Nl 1 10 10
Thymus - Mean 04343 I 0.4854 0.4762 0.5218
w D 0.0998 0.0741 00967 0.1127
) N 16 10 10 10
Ulenus [T (YT 0457 &b 0615 YT
w ) 0.247 0,064 0276 0,057
@ N 10 10 10 10
(I - Avlomatic Transformation [dentity {No Transformation})
2[R - Automatic Transformation: Rank]
3[dd - Test Dunn 2 Sided p < 0,01]
4[d - Test: Dunn 2 Sided p < 0.05]
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PSL Study Number 43166
TABLE 15: SUMMARY OF MEAN ORGAN-TO-BODY WEIGHT RATIOS'
! 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 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 ingtedient.
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Sex Mol 3 52 T8 %
mykgidy molkofday mgkaiday malkgidsy
Growp 1 Group 2 Group 3 Group 4
Gay(s)Retative to Stast Date
Adrenal - Memn 078 0 01768 2154 01773
TBwW sp 0.0165 00328 00253 0.0264
Rato}
N 10 10 10 10
Brain . Mean 3846 1 5766 5722 5602
TEW ) 04N 0.3% 0407 0204
(Ratia)
N 10 0 10 10
Erddymdes : Nean 28075 U 2531 27030 26712
ITEW ) 0.2682 03125 03143 03544
{Ratio}
N 10 19 1 10
Heal - Meen 351 1 3362 3316 3214
TeW D) 0451 0.151 0128 0.149
{Ratio}
N 10 10 10 10
Kidneys - Mean 77641 1% 7274 7307
Bw sD 0810 0541 0421 0560
[Ratia}
N 10 10 10 10
Tver : Memn 50 R 30,052 31.962 31893
g:h.“;’} ap 4348 1.406 2654 3550
N 10 ) 10 10
Spleen - Mean 2:6 2198 2012 2139
g:u!':} ) 0.255 0391 0184 0312
N 10 10 10 10
Tester ) Mem 850 1 0108 8564 B657
ITEW SD 120 0971 0570 0985
(Ratia}
N 19 ) 10 10
Tryms ] Nem 14134 1t 15208 14171 13939
ew ) 0.4037 03105 02319 02019
(Ratio}
N 10 10 ) 0
11 - Automatic Transformatiort Idenfity {No Transformation)}
2[R - Automatic Transformation: Rank]
154

Motif Exhibit 1052, Page 154 of 526



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

Page 83
PSL Study Number 43166
Sex: Famae 0 542 1024 1535
mglkg/tay mg/kgiday mglkgiday maglkgiday
Group 1 Growp 2 Group 3 Group 4
Day(s) Relative to Stert Date
Ao - M LEECE 03168 02812 03157
TBW 5D 0.0265 00336 00372 00389
{Ratio)
N 10 10 10 10
Bram Woan BeoT T 5578 56 BEBA
W so|  oss 0852 0683 0.4%2
{Ratio)
N 10 1 10 10
Heat N Ve 365 I 359 3605 3625
(ggh?’:) b 0.189 01 0178 0.163
N 10 19 10 10
Fidneys Wean AL 2064 7505 77
gsﬁ‘;") D 0412 063 15657 0602
N 10 10 19 10
Tiver Wem s ¥ 33819 31158 3269
ITBW ) 2212 2633 2883 2772
[Raio)
N 10 10 19 1
Gvancs win Ween D& I 05635 05223 05535
°“""("R°a'§':;3""’ 50 0.0869 0.0474 0.0643 0,058
N 10 10 19 10
Splean Memn AT I 2284 21409 219
TBW D 0,300 0.384 0,291 0208
{Ratio}
N 10 10 10 1
Thymes : Mean T8e63 1 20743 20184 27%2
TBW 50 0.3463 03787 0.4057 0.4918
{Ratio)
N 10 10 10 19
Ulens ; Frve 3158 ¢ 200 pp 2579 218 op
(g?h?:) 50 0949 0452 1083 027
N 10 10 1 10
11 - Atomalic Transformatior: Identily (No Transformation)
2[L.AA - Aulomatic Trassformation: Log, (All Groups) Test Analysis of Variance p<0.01)
3[DD - Teet: Dunnekt 2 Sided p < 0.01]
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TABLE 16: SUMMARY OF MEAN ORGAN-TO-BRAIN WEIGHT RATIOS'

: 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 of test substance corresponds to 500 mg/ke/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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o Nioke § 7] 1028 5%
mglkgldsy mglkglday mg/kgiday me/kgiday
Group Growp 2 Group 3 Group 4
Day(s)Reldive to Start Date
Adrena : Mean 00806 1 05307 YT D031z
B sD 0.0031 0.006 0.0043 0.0039
{Ratio)
N 19 10 10 10
Epididymides Mezn 04813 I 05055 0.4738 G.4700
g;h‘!:) ) 0.0485 0.0535 0.0521 0.0573
N 10 10 10 10
Fiomt Nean 058 R 0565 0583 0.966
BrW ) 0.038 0,048 0.052 0.027
(Ratie)
N 10 10 10 0
Kidneys e 1282 " 1357 1578 3%
B SD nHa 0190 0414 p078
(FRatin)
N 10 1 10 19
Thver tem SHE T 5% 563 5514
B ) 012 0374 078 057
{Ralin)
N 10 10 1 10
Spleen - Mean o3 0.3%0 0353 0.376
Bry D 0,057 0,055 0030 0.084
{Ratio)
N 10 19 1 10
Teatos Mo TH9 1 158 143 155
B sD 0235 0155 B 0125
(Ratio)
N 10 10 10 10
Thymos Wean 023 1 0.2630 02502 02950
kg D 00739 0.0472 0.0514 0.0475
(Relio}
N 10 10 10 10
11 - Automstic Teansf sdentity [No Transfomatian)
2[R - Atomatic Transformation: Rank}
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. 5 512 058 wH
Sex Femile mykgiiay mgfgiday mgfgiday mgigidey
Group ¥ Growp 2 Growp 3 Group 4
Day(s)Relstive to Start Date
Adreral 3 e D07 T 0% 0035 00365
g;h'!:) sD 0.0024 0.0043 0.0047 0.0050
N 10 10 10 10
Heart - Mean Q4 1 0.420 0416 0420
'"a;h‘!"' 30 0081 00% 0.0% 003
(Ratc) N 10 10 10 19
Fidneys : Free=y 0z T 052 0865 .68
(E;h‘.':) s 0.056 082 £2.080 0.049
N 10 10 10 10
Uiver Ween A6 368 % EETT)
(gt.‘:) 5D 0325 0.476 0310 0267
N 10 0 50 1
Granes wih Mean sz P 0.0644 50603 00576
ciducts/By N 0.0075 0.0686 0.0079 0.0073
(Retio) N 10 10 10 i0
Splsen N gL Y] D248 025
(’RB;!:"‘:) o 0.038 0.054 0.0% 0038
N 10 10 10 10
Thymis Wetn b258 1 e 0232 02583
0{5;;?‘;') sD 0.0459 0.0434 0.0489 00561
N 10 10 10 10
Thers Tem TE FY T o300 OV
g;;‘."'o) 50 0198 003 01% 0038
N 10 10 10 10

1 - Automdic Transfomatios [dentity (No Transformation))

2[R - Autematic Fransformation; Rank)
3[dd - Tesk Dunn 2 Sided p < 0,01
4[d - Test Dunn 2 Sided p < 0.05]
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APPENDIX A: PROTOCOL AND PROTOCOL AMENDMENTS
PRODUCT IDENTIFICATION
Soy Leghemoglobin Preparation
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PSL Study Number 43166

Product Safety Labs

28-Day dietary Study in rats
Protacol # P703.01 iMP
PSLL 1D: 160720-5R

Study No: 43166

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

PRODUCT IDENTIFICATION
Soy Leghemoglobin Preparation

PSL PROTCGCOL NO.
PI03.01 IMP

PERFORMING LABORATORY
Product Safety Labs
2394 US Highway 130
Dayton, New Jorscy 08810

PSL STUDY NUMBER

43164

STUDY DIRECTOR
Mithila Shirut, BVSc & AH, MS

SPCNSOR
Impossible Foods, Inc.
525 Chesapeake Dr.
Redwood City, CA 94063
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PSL Study Number 43166

Product Safety Labs e by

PSL, 10 160720-5R
Study No: 43 166
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PSI. Study Number 43166
Product Safety Labs ety
PSL 16> [60720-5R
Study No: 43166
11.8.3 Sampling... - erbee e bt R esamea e yanna e b s e£ e 18 R b ar s emasn ran 4Rt aneyp smmramrimeetscatne D
11.8.4 Stabiliy of Test Substance . ..B
11.8.5 Simbifity In Dietary Matrix B
14.8.86 Homogeneity.... .- R . |
11.8.7 Concenfration VQﬂﬂcation ettt b e oo e e v SRS e s derrar e s .
11,B.8 Sample Presarvation we fl
11.8.9 Sample Analysis ..... . B
11.C Analyticat Chemialry ... e sereecscoreteses o
11.C.1 Sample Storago.............., .9
11.C.2 Method Validation..... . @
11.C.3 Reference Substance. ... A b mbn s .2
11.C.4 Chemical Analysis ,.. .-
11.C.5 Data Reporting........... .. 8
11.C.6 Analytical Report and Renonis to be Malntalned -}
11.D QOphthalmploglc Evaluations... .10
13 E Clinical Obsorvations ... .10
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11.H Clinical Pathology ... e s o 10
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11.1.2  Unscheduled Sacrifica. w“
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PSL. Study Number 43166

Product Safety Labs

28-Day dietery Study in sts
Protocol § F703.01 IMP
PSL 1D 160720-5R

Study No: 43166

1.

4,

5.

7.

TITLE OF STUDY: SOY LEGHEMOGLOBJN PREPARATION: A 28-DAY DIETARY

BTUDY IN RATS
OBJECTIVE

The objective of this study is to evaluate the poteatial subchronic toxicity of Soy Leghemoglobin
Preparttion in male and female rats continuously exposed to the tost substance in the diet for at
lcast 28 days. A no-ohserved-adverss.effect-level (NOAELY) is sought for esch sex.

STUDY DIRECTOR

Mithila Shitat

Study Director

Tel: 732-438-5100 x1558

Emall; MithilaShitut@ProductSafetyLabs.com

NAME AND ADDRESS OF THE TESTING FACILITY

Product Safety Labs (PSL)
2394 US Highway 130
Dayton, Nf 08810

Tel: 732 438 5100
SPONSOR

Tmpossible Foods, Inc.

525 Chesappake Dr,

Redwood City, CA 94063
SPONSOR REPRESENTATIVE

Rachel Fraser

Impossible Foods, inc,
525 Chesapeake Dr.
Redwoud City, CA 94063

Email: pachel fraser@impossiblofoods.com
DATES

Proposed In-Life Start Date:  9/28/16

Proposed Experimental Termination Date: 10/28/16

TEST SUBSTANCE
8A  Source
The test substance will be provided by the Sponsor.
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PSL Study Number 43166
28-Dny di Study {n rats
Product Safety Labs Protoce! # PA.0L 1MP
PSL ID: 160720-5R
Swdy No: 43166
88  ldestification
The rest substance will be identified osing the following mformation provided by the Sponsor and
Praduol Safety Labs (PSL) idsntification number.
Test Substance: Soy Leghemoplobin Preparation
PSL ID: §60720-5R
Lot #: PP-PGM2-156-088-301
Physical Description: Red/brown powder
Composition: Soy Leghemogtobin 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.
8.C  Analysis
The test substance, as rocrived, is expected to be stable for the duration of the study, Stability of
the test subsiance in the diclary matrix ond that of the concentrntion of the test substance in the
test diets will be determnined as part of this stody.
8D  Hazards
Appropriste routine safely precautions will be exercised in the handling of the test substance
unless otherwise indicated by the Sponsor,
8. GENERAL TEST SYSTEM PARAMETERS
9.A  Animal Requirements
9A.1  Nomber of Anirmuls. 80
9.A2 Number of Groups: 4 (3 distary fevels per sex+ 1 control proup per sex)
9.A3  Number of Animals per Group: 20 (1D male, 10 female)
9_A.4 Sexr Male and femate; Tesmales will te nulliparous and non-pregnant.
9.A5  Species/Strain- CRL Sprague-Dawiey CD® 1GS ms
9.A6  Age/Weight: Seven to cight weeks at fnitiation; the weight variation will not exceed
+ 20% of the mean weight for cach sex.
9A.7  Supplier Charles River Labarateries, Ine. Rats will be shipped in fittevet! cartons by
airfreight and/or truck.
98B  Test System Justification
The Spraguc-Dawicy® rat is the system of choice because, historically, it has been a preferred and
commonly used species foc dietary toxicity tests. The current state of scientific knowledge does
not provide acceplable alternatives to the use of live animals to 2ccomplish the objective of this
study.
5
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Number 43166

Product Safety Labs P v

PSL 1 160720-5R
Study No: 43166

9.C

Husbandry
9C.1  Housing

The animals will be group housed in suspended stainless steel cages, which conform to
the size recommendations in the latest Guide jor the Care and Use of Laboratwry
Animats’, Litter paper placed beneath the cage will be changed at loast throa times/week.
The animal room will have a 12-hour light/dark cycle and will be kept clean and vannin
fres.  Buvironmental controls arc sot to maintain temperature and relative humidity
ranges of 21 ¢ 2°C aod 30-70%, respectively. Observed manges will he decumented in
the raw data.

9.C2  Acclimation

The animals will be conditioned to the houoging facilities for ol least five days prior to
testing. Body weights and clinical observations will be recorded at lenst two times prior
fo study starl.

9.C3  Feod

2016 Cestified Envigo Teklad Global Redent Diet® will be stored in & dedicated
temmperature and  humidity monftored feed storage site and will be available
ad Lbitun during acelimation. Test diets will be prepared as descrited in Sestion 1.8

using 2016 cemified Envigo Tektad Global Rodent Diet® and will be available ad Hbitum
during the study,

9C4  Water

Filtered tap water will be available ad libitum from individual bottles attached to-the
cages or from an aulomatic watering access systam, Water mnalysis is conducted by
Precizion Analytissl Services, Inc, Toms River, NJ aod South Brunswick Municipal
Water Supply, South Brunswick, NJ.

9CS5  Contaminents

There are no known contaminants reasorably expeeted to be found in the food or water
that would interfere with the results of this study, Routine unalysis consisting of each lat
of feed used in this study will ba recetved from Envigo Toklad, Madison, W! Water
analysis is conducted periodically and the records are kept on file at Praduct Safety Labs,
The date(s) of the most recent analyses will be reported in the final repon,

9.C6 Vil Screen

Serum samples from naive rats howsed in the same coom 28 test animals, ay pare of PSL's
sentinel health monitoring program, will be evatuated for the sbeonce of vijuses near the
end of the in-life portion of the study (PSL SOP €755).

¥ Naotlonal Research Coundl (200 1) Guide for tve Core and Uie of Laboraiory Animals {81 edf.). Washingion, DC: The
Nutions! Academics Press.

165

Motif Exhibit 1052, Page 165 of 526



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

Page 94
PSL Study Number 43166
2B-Day dirtary Study in rats
Product Safety Labs Protacol # P703.01 tMP
PSLID: 160720-5R
Study No: 43166
9.0 [dentification
90,1 Coge
Each cage will be identified by a cage card indicating at least Lhe study aumber, dosc
level, group assignment, ndividual animal identification and sex of the animals.
5.0.2  Animal
Each animal will be given a sequential number tn addition to being uniquely identified
with a Monel® self-piercing staintess stee} car tag.
10. EXPERIMENTAL DESIGN
$0.A  Route of Administration
The test substance will be administered In the diet,
10.B  Justlfiestion of Route of Administration
The dietary souls of administration will be used because it is recommended in the referenced
guidelines (Section 14.C.), and because human exposure may occur via this route.
10.C  Control of Bias
Animals wil] be randlomly assigned to test groups according to PSL SOP 4 714
1.0 Dose Livels
Ten male and ten fomale test animals will be randomly assigned to each of the foilowing test
groups:
Mo. Animals/ Dietary Dose Level! Targer Drictary Dose Level/ Targer
Group Graup Exposure of Active ingredient | Exposure of Test Substance *
M/F (mp/kgiday) {mg/kg/dny)
l oo ] a
p 10410 250 ‘512
3 Wyio 300 1024
4 1010 750 1336
“Bused on A5.E3% active ingredivat {Al, Soy Legh fohin) ol Say beghemophibu: frepuratinnton 8 PR-FGM2 400
(R&-301
10.E  tustification of Dose Level Selection
The Sposizor, in consultation with the Study Dizector, and based on a 14-dey palatability/toxicity
study (43167") selected targei dictary dosc levels of 312, 1024 and 1536 mgfkp/day that
correspond 1o larget dose levels of 250, 500 and 730 mp'kg/day of the active ingredient, Sov
ieghemoglobin, To maintain target dictary dose levels throughowt the study. concenlrations in the
test diets will be caloulated based on tie most recent group body weiglt and foad consumption
data.  Alternatively, historival controi values, retevamt to the ege and weight of the rats at
' Product Safty Lohs (20163 Spy beghomuglobin Frepumiian, Parfed Soy Leghemoglobin Prepuraian and Bovice
Brythiroeytes: A 14-dny dietury isxicity/puistubility xiudy inmes (In Daly).
t
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11",

corresponding intervals will be used. Diets for males and Females at oach dictary dose tevel will
be made separately each week. A NOAEL is expected Lo be nchioved for this study.

GENERAL PROCEDURES
1L.A  Selection of Animals

Eighty {80) healthy rats {forty males; forty females) will bo used on tost. Aniraels will be selected
for this study on the basis of adequate body weight gain, sbsenca of clinical signs of diseass or
injury, and a body weight within 220% of the meun within n sux, Stlected rats will ba distributed
by randomization zccording to stratification by body weight so that there will be no dtatisticatly
sigmificant difference among group body weight means within a sex.

118  Diet Preparation and Sampling

F1.B.1 Diet Pregaration (PSL SOP #605)

The test substance will be procossed as needed 1o decrease fmicie size using o grinder
and then added to 2016 Envige Teklad Globel Rodent Diet™ and thoroughly mixed in a
high-speed mixer. Controf diet will be mixed under the same conditions as the diets
prepared with the tes substance. All dicts will be kept frozen following preparation,
unless presenied to the test snimals on the same day a3 diel preparation. Al diets will be
prepared approximately weekly.

I1.B2 Diet Prescntation

The cantiol and test dicts will be presented to their regpective groups on Day 0 of the
study. The dicts will ba repiecad concurrently with fond consumption measurements on
Duys 3, 7, 10, 14, 17, 21 and 24, Additional diet may be provided as neaded throughouwt
the study to insure ad libitum feeding.  Animals will be exposed to the tast diets for at
least 28 days.

B3 Sampling (PSL SOF #607)

The neat test substance and sclecled prepared diets (at cach concentration), will be
sampled in duplicate.

11.B4 Stability of Test Substance

At the initial, middle, and fina! dict preparation) a sample of the fest substance (neat) will
be retamed for stebility. Analytical resulis of the initinl and final stabWity samples will be
used to establish the stabitity of the test substance under normal leboratory conditions for
the duration of the study.

1LB.S Stabilily in Dietary Matrix

During the first week of the study, samples 10 verlfy the stability of the e8¢ and controel
substance in the dietary matclx will be prepared.  Sampley will be prepared in standard
feed jars with followers and retaining rings and will be stored at ambient temperatuse in
the animal room. Samples from each dictary concentration will be collectod at the first
presentation of the dict and afler 4, 7, and 10 days and frozen until annlyzed,

HES Homogencity

Samples in evaluate homopeneity of the test and control substance distribution will be
collected from the Jnitla} diet preparation. Samples will be taken from approximatoty the
top, middle and bottom of the diet mixer, Basal dict control samples will be collected

167

Motif Exhibit 1052, Page 167 of 526


http:nnnlyz.cd
http:Sclcct.ed

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

Page 96

PSL Study Number 43166

Product Safety Labs o P01 e

PSL fD: 160720-5R
Study No: 43164

e

froms the middlc of ihe mixer only. Chemical analysis will verify the diets as
bomogeneous and of accurnte concentration throvghoul the study.

11.8.7 Comuntration Verification

Sampies will be colflected from representative animal dicts of the initial {as part of the
homogeneity asseasmant), middie and Gnal dict proparations during which time samples
will be retained und stored frozen. Samples will be enalyzed to verify the concentration
af the toxst dicts.

11.B.8 Sample Praservation

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

11L.BY Sample Analysis

A single duplicate of the frozen diet samples described above will be sent to Impossible
Foods [or analysis of die! preparation and neat test substance samples. A signed,
analytical report will be provided to the Study Director. This report will include the
mothadology, pertinent measuromenis, study results, and tsbulated resuls.  Upon
completion of the report, all raw data will be transferred to the Study Director © ba
incorporated into the main study report. Any remaining samplo material will be retuined
at Product Safety Labs until issuance of the final report,

Analyfical Chemistry

11.C.1 Sample Storape

Upon receipt, afl sumples will bo stored and maintained frozen (approximately -20°C)
prior to analysis.

11.C2 Method Validation

Prior 0 snmple analysis, the suitability of the methods will be demonstrated, Mothod

validation witl include, but it not limited to determination of lingarity, precision, and
aCCuUracy,

11.C.3 Referenes Subsiance

Aliquots of the neat test substance wil] serve as the referesice standard.

11.C4 Chemical Analysis

Anatyfical test methodology will be validaed by Impussible Fouds personnel. Samiples
will be anlyzed in roplicate. A detailed description of the snalytical test method(s) will

be documented. Any remaining sample sateriel will be retained until Lhe fssuance of the
final report,

1$.C.5 Datn Reposting

Data will be eaptured on standard raw data shects and as instironient ouiput, as necessary,
and summrized in tabular form,

11.C.6 Anntytical Report and Rocords to be Maintined

A signed, snalyticsl moport will be provided 1o the Study Dirsctor. This repont will
inciude the nethedology, pestinent mensurements, study results, end tubulated results,
Upon completion of the roport, a1 raw daa will be transfocred to the Study Director. The
analytical report will be incorporated into the main stady report.
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1. Opbthetmologic Evatuations

Dnaring tho acclimetion pariod, tho ayes of al} zats being considered for study will beexamined by
{ocal [Humination, indirest ophthalmoscapy and, when indicated, sHi-lamp microscopy.
Mydriatic eye drops will be administered prior tv oplithalmoscopy and the eyes will be cxamines
in snbdued light, Subdued light will be muintained tn the sinimal wom secording to PSL
SOP #7137, Thesy prucedures will be repeated on oll surviving test anfmials prior to tes!
termination,

11.E Clinies! Otaervations

Al simals will be observed at least twice daily for viability. Cage-ide observations of all
snimate will be performed datly during the wtudy, All findings will be recorded.

On Day 0, prioe o the fest treatment with the test substanee, and epproximeisly weelly
thiereafter, a detuiled observation will be condaocted (PSL S8OP #726) white Iandfing the animal,
genaratly on days that the animale are waighed and foud consumption measuremonts are taken.
Potentm! signs noted should include, but nat be limited w: chunges @ skin, fur, eyes, and mucous
membranes, ooohrrence of secretiony aud excretlons and autonomic avtivity (e, Jactimasion,
pifoctection, pupdl size, unusuzl raspimtory patern),  Likewise, changes In gaft, posture and
msponse 1o handling a5 wall as tho peessnee of clonfe or tomic movsments, stereotypes
{v.g., oxeossive grouming, repetitive pircling), or biznrre behaviar (e.g., seif-mutitation, wilking
backwirds) should also be cucorded, The date nnd clock time of all sbscrvations atbior sonality
checks will be reconded. '

Tho Study Dirceior wili bo promptly notified of severe/remarkable clinical observations and wil)
be advized when on animal s fownd fn & moribund condition and may authorize owthmnesia und
necTopsy 85 necpeskry 10 avoid ihe loss of quality date. Al such suthorizations will be recorded
in the raw data,

11.F  Body Weight and Body Weight Galn

tndividunl budy weights will be reconded al Tenst two times during acefimation, Test animnalt will
be weighed on Day 0 (prior to study stert) andd approximately weekly thereatter (intervals ai' 7
days & 1), Decedents nocd not be weighed. Body weighs gain will be enlculted for selectod
intervals and for the study oveeall,

110 Tood Consumpton, Food Efficiency, and Dictury Intake of Soy Laghemogiobin
Preparation

Individuat foad consumption will bs measired and revorded on Days 3, 7, 10, 14,17, 21, 4 and
at the end of the siwdy, Food efficioncy and dictary inteke of fha test substance (mgkg/day) will
also be coloulated and roparted.

ItH  Clinice) Pathology

Clinical pathology will be pocformed on all urviving animals for blocd chemistry and
bematology of the terminul sncrifice animals once towerd the nd of the dusing phase of the
study, The animals will be fasted overmight prior to blopod colieciien. Blood sample for
liematplugy {except congulation sumples) and clinical chemistry will be coliectxt via sublingoal
bleading vinder isoflurane anesthesia duting approxtmately Week 4 of the 1cg peind,
Appraximatety $00 4L, ofbtoad will bo collected in a pre-calibrted wbe contuning K,EDTA for
hematology assussments. The whole blood samples will bn stored onder refrigeation and
shipped on cold packs. Approximately 1000 pd. of blood witl be volisered fito & thbe coneatning
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no preservative for clinical chemistry assessments. These samples will be centrifuged in o
reftigersted contrifuge and the serum will be transferred to a labeled tube, Serum samples will be
stored in 4 -BOPC freezer and shipped frozen on dry ico. All samples will be shipped to DuPont
Haskell Globa!l Centers for Health and Environmental Sciences,

The day before collection of samples for the ¢linical pathology evaluation, the animals will be
placed it metabolism cagen. Animals will be fasted after 3 pm (z! least 15 hours prior to) and
urine will be coliceted from each animal. Utine samplos will be stored under refrigeration ond
shipped on cold packs or wet lee to DuPont Iteskell Global Centers for Health and Environmental
Sciences.

Biood samplog used to detormine the prothrombin time and activated partial thromboplastin time
{cangutation) will be coliected via the inferior vena cava under isofluranc anesthesia at terminal
saorifice.  Approximately 1.8 mL of bload will be collected in a pre-calibmated tube containing
3.2% sodium citrate. These samptes will be centrifuged in & refrigerated centrifuge and the
plating will be transferred to labeled tubes, Plasma snmples will be stored in a -80°C froezer and
shipped frozen in dry lee to DuPont Haskell Global Centers for Health and Environmental
Seiences, I addition, & second blood sample will be retained during the exsanguinatinn
procadurs for futtre possible evaluation if treatment related effects are idemtified. Details of this
evaluation will be ndded by amendment,

All blosd samples will be evaluated for quality by visual examination,

tLH.] Hematology: Will include:
erythrocyle count (RBC)

hematocrit (HCT) .
wean copuscular bamaglabin (MCH) rod outl disteibution widh (RDW)
absolute reticulosyte count (ARET) plarelet count {PLT)

total white hlaod call {WBC) and differcntizl leukoayte count

Mean corpuscular lemoglobin concentration (MCHC) will be calculated,

In addition, separate, bloed smears, stained with New Methylene Blue or Wright-Giamsa

stain, will be prepercd from esch animal undesgoing hematologlcal svatuation and will be
examined, if required, to substentinte or elarify the results of hematology findings.

homaoglobin concentrasion (HGB}
mexn eorpusculor volume (MCV)

11L.H2 Coagulation: Will include:
prothrombin time (FT)
activated partinl thromboplastio time (APTT)

11 H3 Clinical chemistry: Wil include:

serum agpariate smino trangforase (AST)
sorblve] dehydrogemss (SDH)

tata} birabin (BILE)

blood creatinine (CREA)

triglycerldes (TRIQ)

total sarum protein {TF)

giobulin (GLOB)

inorganic phosphoms (IFHS)

potassium (K)

sarum slanine aménotransferase (ALT)
alkaline phosphaiase (ALK

urez nitrogen (BUN)

uinl cholesteral (CHOL)

fasting glucose (GLUC)

albumin {ALB)

celafum (CALC)

sodium (NA)

chioride {CL)
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I8 HA Urinalysis: Will inelwdy;
quadity (QUAL) pH ketons (KET)
color (COL) ghucose (UGLC) bilirubin (UBIL}
clarity (CLAR) specific gravity (SG) wood (BLD)
volume (UVOL) proteln (UMTP} urobilinggen (URO)
microscopks urine cedimen oxamination
Any remaining serum samples will be mainteined frozen at approximately -80°C and discarded
upon approval of the Sponsor &t Dinalization.
111 Terminal Sacrifice and Histopathology
11LLY  Scheduled Sacrifice
At torminal sacrifice, ol survivors will he euthanized by exsanguination from the
sbdominal aoda under isoflwrene anesthesia. Al animals in the study (including
decedents) will be subjected Lo a gross necropsy, which will include examination of the
oxternal surface of the body, alt ofifices, musculoskeletal system, and the cranial,
thoracle, abdominal, and pelvic cavitles, with their nssociated orguns and tissues, Al
gross lesions will be recarded. The fallowing tissues (of all animals sacrificad by design)
will be weighed wet as soon as possible after dissection to avaid dryiog:
adremats fcombined) kidoeys (combined) spleen
Yrain Tiver thymus
cpididymides (combined) avarles with oviduets (combined)  wterus
heart taates {eombined)
The follawing organs and tissues from all animals will be preserved in 10% neutral
buffered formalin for possible future histopathologicel examination:
accessory genltal organs leum with Peyer's pitchies  rectum
(prostate and seminal vegicles) )] safivary glands {sublingual
adrenals kidneys aubrsadibular, and
all gress lesions larynx pavotid)
aorta liver sketeal musele
bane {femur) lupgs skin
bane marrew (from femur & Iymph node mandibular  splnal cord - 3 levels:
Memum) lymph node mesenteric ctyvieanl, mid- thoracic,
brain ~ 3 sections including mammary glund and Jurmbar
medulln/pong, cerebellar, nasal nirbloates spleen
and corebral cores nose stemum
cepim ovaries stomach
teTvix oviducls thymus
colon pancreas thyroid
deodsnum parathyroid trachea
csophagus peripherat nerve (sciatic)  urinary bladder
Hardarlan gland pharynx tlers
fezet pituitary gland Yogirsy
12
171

Motif Exhibit 1052, Page 171 of 526


http:s1>1n.al
http:t.1bdomin.at

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

Page 100

PSL Study Number 43166

Product Safety Labs Pt Ay A B

PSL D 160720-3H,
Stldy No: 231166

12

The following orpans and tismes fromn all asitmals will be preserved in madilicd
Davidson’s foative and then stored in cthanol for possitle future bistopathologient

cxamination;

tyes uptlc nerva

apididymidas testes

Additional tissies will be presarved if indicated by signs of wxicity. or target orgen
tavolveatent

1LL2  Unscheduled Sacrifics

Asny 1ot that dies or is sporificed becanss of a moribund canditien will b examined for
fhie cause of denth br moribund condition on the day the observation is made. Ruty will
be evaluated [or gross lesions. Organs and lssuca will ba oxcised, waighed fexcenpt for
animals found demd), and preserved as dosoribed for those animals seerifioed by design.

1113 Histopathology

Ristological examinmion will bs perfonned on the preserved orgens and lissues of the
animals from both the control and high dose groups (Grokips 1 and 4, respectively) ua
woll as from any unimul thet dies durlng the course of the stady, In addition, goss
lesions of petential 1oxicalopien] significance poted in 4y test groups at the time of
teemning] secrifice will also he examined, These exatntustions may bs exteaded to other
lssues pod argans fiom the low and ntermediate groups at the request of Pathalogist I
consuftation with the Study Dircerr and Sponsor 10 furlher tovestigate changss observed
in the high dose group. The fixed tisswes will be rimmed, processad, embedded in
pamffin, scetionad with o wicrotome, placed ont ginyg microscope slides, stined with
hemmtoxylin and eosin {HE) and examined by light micrescopy. Additional spectal stains
can be added based on HE evaluation st the diseestion of the study pathologist in
consultation with thy susdy diroctor and sponsor. Slide preperation and histnlogical
azsessment, by a boprd-certified veterinary pathologhst, will be pecforned ar Histo-
Seientific Rescarch Laboratories (JISRL),

STATISTICAL ANALYSIS

Product Safety Labs will pecform siatisticat analysis of all Jata collected during the in-life phase
af the study ns well as omgan weight data, i spplicable. The use of the word “sigrificant™ or
“signifioently” indicaley o stnfistically significant difference hetween the conteal and she
experlmental groups. Slgaificance will be judged =t a probability value of p < 003, Mals end
fernale rats will b ovaluated soparataly.

120 Statistical Mothods (u-Life and Organ Weight Data)y:

Maan and smndard dovigtions will be catsulsied for all quentitative dita I waraned hy
sufficiem group sizes, dats within grovps will be evaluated for homogeneity of verianoe end
normatity. Where homogeneous varlinge and normal dissribution 4 vbserved, treatment gwd
oot groups will b compared vsing a one-way analysis of varigoes (ANGYA). When one-
way analysis of varisnce is significans, 4 commarison of treated growps 10 control f multiple
compsrisons will bb performed ¢e.p. Dunnet’s test)®. Where varhimee is considercd significandy

' ertlel, MS. (1937). Propedis of wificioncy ang mutitenl logy, Procendings of i Repol Stotisticn! Soctery Serter A, 13,
248262

¥ Dupnstt, W, (194 Do Bedeley Bor imuitdipie- conparlsofs with wountrel. Howerder. 20(3), 452-501,

* nrmett, W, {1980 Prinwise niuiijie In the

case. J, Abver, Stdliss, Agror,, 75, TOE-ER0.

13
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different, groups will be comparcd using & non-parsmetric method (o, Kruskal-Wallis non-
parametric analysis of variance) '. When non-pamametric analysis of varlance is significant, a
comparison of treated groups 10 controf will be porformed (e.z. Durn ‘s teat)?.

If wamanted by sufficient group sizes, the mcldenc: of clinical observations may be evalunted
through sequential application of a trend test’. Other procedures will be used if appropriate, and
will be desaribed in the final report.

Statistical anal_ysna will be conducted using one oF maore of the following softwure applications:
Provantis® version 9, Tables and Statistics, lnstem LSS, Staffordshire UK; INSTAT or Prism
Biostatistics, Graph Pad Software, San Diege, CA; Statview, version 5, SAS Institute Inc.; and
SigmaStat, version 2. Other statistical methods will be used if appropriste, at the time of ana!ysis,
and described bn the final report.

128  Statistical Mcthods (Clinieal Pathology)

Significance will bo judped a: a probabilily value of p < 0.05. Males and females will be
anatyzed separatoly (Provantis™ version 8, Tables and Ststistics, instem LSS, Staffordshire UK).

Methed of Siatisical Analusiy

I peclimioacy teat s | W prelitmingry teal is
Protinmnury Tast nat algnificany significant

Tennaforms of the dats (o

achéeve normuilly and

varianoe homoyeneity will be

used. "The order of trensforms

Parameter

Levene's! 1es for

Clinlent Peibalogy”

homogeneity and
Shaptro-Wilk® tex tor
narmality

Orxeway analysis of
variance followed with
Dusinett's test

nitemoted will ba lop, suunre
roal, and rank-order. {Fihe
top and square toat

13.

trarfores Gal, ke rank-
uedee wil be used,

When fut individin) observation is recovded ag being Iess than a certain vudie, calculntions ame perfarmed
ot hall'the recordey valos, For example, If bilirubin is reported a8 <0 |, .05 Is eeed for aoy caleulntions
performed with that bitirubln date. Wheo an individusl shaervation Is reconled o5 being greater than &
certain vadue, cajculations ey peformod on the recorded value. For axampie, if speciiic gravity was
reported 08>, 108, 1.100 1s used for any cnfeulation perfonned with s ppecific gravily dua

Other statistical mothods will be used i€ sppropriatwe, 3t the tme of analysis. The statistical
methods usad will be desesibed in the Rnal report.

FINAL REPORT

A signed study report will he provided 1o the Sponsos, This repont will include, but not be limited
ta, the following information:

» jndividual animal data (and sverages where appropriste) for sctugl concentration of test
substance received; time of observatiom of tach nbrormad sign and its subsoquent course;

»  body weights, eod consumption and food efficioncy values;

¢ ophthalmological nasessments;

skl WL, & Wallts, WA, {1952). Use of ranks tn one-etlterivn visizse malysis. J. Anier. Swatin, Anoe, 47, 5831621,

* Dunn, 0.1, (19643, Multiple contrasts using, eank sians. Teotwamemizr, 6, 241352,

¥ Agresti, A (1013). Categorion! Date Analysi (3™ Edsion) Joln Wikey & S, Ine, Hoboken, NJ,

* Levere, 1, (1960) Robust 1ts13 for equality of variences In; 1, Olkin ot & (Eds}, Combriburians o probubility crd ssarisricy {pp. 278
T92). Padir Alto, CA- Stanfond Unlversity Preat.

3 Snusplro, 85 & Wilk, M.B, (1963}, An oralysis of varlanoe test for certertality (oomplats stenptes). Fiunetrika, S203-43, 391611,
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* hematology, clinical chemistry, coagulation, and urinalysis results;

*  organ welghts. organ ta body weight and argan to brain weight ratios;

»  necropsy and pathology findings;

* test substance and dose preparetion analysis;

* o compliance stitement signed by the Study Director thet stetes thnt the report Accuratsly
rofiects the raw data obtained during the performance of the study end that al! applicable GLP
regulations were followed in the conduet of the study;

* 5 Quality Assurance stalement summerizing QA activities performred for the study.

14, STUDY CONDUCT

14.A Laboratory

In-life portion Praduct Safety Labs
2394 US Highway 130
Dayton, NJ 08810

Ophtliatmology evaluation Kristina R, Vygantas, DVM, DACVO
319 Perrineviile Rd.
Robbingvitle, NJ 0869

Clinioa] chemistry, hematology,  Dupoent Haskell Global Conters for Heaith and

coaguiation, and urinalysis Environmental Sciences
P.O. Box 30
Elkton Road
Newark, DE 19714
P.L: Denise Hoban, BA, MLT, ASCP
Clinlcal pathology evaluation Product Safety Labs
2394 US Highway 130
Dayton, WY 08810
P1: Odote Mendes, DVM, PhD, DACVP, DABT
Test substance and dictary analysis  Impogsible Foods, Inc
525 Chesapenake Dr.
Redwoad City, GA 54063
Prospective P.I1.: Rachol Fraser, PhD
Histological slide prepamtion Histo-Scientific Research Laboratories (HSRL)
5930 Main Street
Mount Jackson, VA 22842
P1. (histology): Craig Zaok
Histological slide cvaluation Histo-Scientific Research Laboratories {HSRL)
5930 Main Street
Mount Jackson, VA 22842
Prospective P.1(s) {pathology): David Garlick, DVM, DACYP
Lauru E. Eleock, DVYM, PhD, DACVE
Elizabeth H. Hutto, DVM, PhD, DACVP
Daphne Vasconcelos, DVM, PhD, DACVP, DABT
Allen Singer, DVM, DACVP, DABT
15
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Product Safety Labs Frtoent £ PRAOL D

PSL1D: 160720-5R
Study No: 43166

15.

18,

148  GLP Compliance
This study will be conducted in compliznve with the following reguiations:
» US FDA GLP: 21 CFR Part 58, 1987
Which is compatible with:
o DECD Principles of Good Laboratory Practice (as rovised in 1997 published
ENV/MC/CHEM (98)17, OECD), Paris, 1998.

Clinica! pathology evaluation will be conducted in compliance with U.S. FDA GLE: 21 CFR
Part 58, 1987 which is compatible with OECD Good Laboratary Practices.

Analytical chemistry will be performed in conformance with GLP principles in 8 non-GLP
facility.

14.C  Test Procedure Guidelines
This study design is based on the following guidelinns:

«  QECD Quidelines for Testing of Chemicals and Food Logredients, Section 4 (Part 407);
Health Effests, Repeated Dose 28-Day Oral Toxicity Study in Rodents (2008).

= US FDA Toxicological Principles for the Safety Assessment of Food ingredients,
Redbook 2000, 1V.C. 4. a, Subehronic Toxicity Studies with Rodents (2007).

QUALITY ASSURANCE

The Quality Assurance Unit (QAL)) of PSL has reviewed this protncol for GLP complinnce and
will conduet in-process inspections of selected procedures during the study, The final repast will
be audited for agreetnent with the raw data records and for compliance with the protocal and PSL
SOPs.

In addition, PSL QAU will function as lead QA for this study and will moniter QA sctivities ot
DuPont Haskell Global Conters for Health and Environmental Stlences and HSRL. For portions
of the study cenductod by a subcontractor, the QAU for that facility will conduct necessary
critical phase inspections and #udit tespestive results and reports for the study phase according to
the SOPs of that facility.

The QA Units from DuPont Haskell Global Centers for Health and Environmental Sciences and
HSRL will send all GLP audil reports to the Study Director, Study Director's management, and
P3L QAU a3 soon as they are issued.

RECORDS TO BE MAINTAINED

The original signed roport will be sent 1o the Sponsor. A copy of the sigted report, together with
the protoco] and all aw data generated at Product Safety Labs, will be maintained in the Product
Safety Labs Archives. PSL will maintain these records fur o pesiod of at least five years. After
this time, the Sponsor of the study will be offered the apportunity to take possession of the
records or will be charged an archiving fee for cantinued archiving by PSL.

The following records will be mainzised:

A, information on test subsiance will include but not be limited to the following:

Storape Divlary anatysis
Usage Test substance analysis
Disposition

16
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: di Sty b
Product Safety Labs Protoedt £ P00 I

PSL [D: 16072(H5R
Study No: 43166

17.

18

C.

Information on animals wilk inctude, but aot be limited to the foliowing:

Recaipt, date of birth Clinical observations

Initial health assesament Histopathology data

Dasing Individual necropsy records
Body weights Organ weights

Fuod consumption Ophthaimologic evatuations
Hematwology. elinical chemistry, coagulation, urinalysis data

ANl other records that would demanstrate adherence ta 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 Enviroamenmtal Seiences,
Newark, DE.  Prepared slides and pathology data will be maintained by Prodict Safety Lobe
andfor by HSRE, 5930 Main Street, Mount Jackson, VA, 22842, Test substance snd dielary
anulysis data will be maintzined by Impossible Foods, Ine. 525 Chesapoeke Dr. Redwood City,
CA 94063.

PROTOCOL AMENDMENTS AND DEVIATIONS

All amendments to this protoco] and the reasons therefere shall be documented, signed by the
Study Director, dated and maintained with the raw data and peotocol.  Any deviations from this
protocol will be recorded in the raw data and documented in the final report.

DISPOSITION OF TEST SUBSTANCE

A reserve sample of the test substance and records of sample disposition will be maintained at
Product Safety Labs. All remaining test substance will be retained for at Josst one year from
recoipd, unless otherwise specified by the Sponsar. Al remaining test substance will be returned
to the Sponsor unjess otherwiss directed.
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Product Sﬁfety Labs

BROTOL: MENT

S0Y LEGHEMQGLOBIN PREPARATION:
A 28-DAY DIETARY STUDY IN RATS

PROTOCOL NQ.: P703.01 IMP AMENDMENT NO.: |

STUDY XNO.: 43166 PSL Sample IDs: 160720-5R

PROTOCOL SECTION {change frem): 11.F Body Weight and Body Weight Gain

Individun! body weights will be recorded st feast two times during acclimation. Test animals will be
weigled on Day O (prior to study start) and approximately weekly therealler {intervals of 7 days + 1),
Decedents need not be weighed, Body weight gain will be calculated for selected intervals and for the
study overall,

PROTOCOL SECTION (change to): 11.F Body Weight and Body Weight Gain

Individual body weights will be recorded at least two times during acclimation, Test animals will be
weighed on Day 0 {prior to study start) and approximately weckly thereafter (intervals of 7 days + 1),
The animals will alsa be weighed prior te sacrifice in order to calculate organ to body weight ratios,
Decedents necd not be weighed. Body weight gain will be caleylated for selected intervals and for the
study overalf.

REASON: Terminal body weight was not included in the protocol.

EFFECTIVE DATE: Scpicmber 28, 2016

(b) (6)
61)2 s/ea

Mithita Shitut, BVSc & AH, MS Date
Study Director
Produci Safety Labs
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Product Safety Labs
PR NT
$OY LEGHEMOGLOBIN PREPARATION:
A 28-DAY DIETARY STUDY IN RATS
PROTOQCOL NO.: P703.01 IMP-
AMENDMENT NQ.; 2
STUDY NO.: 43166 PSL NO.: 160720-5R
PROTOCOL SECTION: {4 A. Laboratory
Change from:
Histological slide evaluation Histo-Scientifte Research Laboratories {HSRL)
5930 Main Street
Mount Jackson, VA 22842
Prospective P.L{s) (pathology): David Garlick, DVM, DACVP
Laura E. Eleock, DVM, PhD, DACVFP
Elizabeth H. Hutto, DVM, PhD, DACVP
Daphne Vasconcelos, DVM, PhD, DACVP, DABT
Allen Sinper, DVM, DACVP, DABT
Change to:
Histalogical slide evaluation Histo-Scientific Research Leboratories {HSRL}
(Change in bold) 5930 Main Street
Mount Jackson, VA 22842
Prospective P.1(s) (pathology): David Garlick, DVM, DACVP
Laura E. Elcock, DVM, PhD. DACVP
Elzaheth H. Hutto, DYM, PRD, DACVP
Daphne Vasconeelos, DVM, PhD, DACVP, DABT
Allen Singer, DVM, DACVP, DABT
Daniel G. Branstetter, DVM, PhD, DACVP
EFFECTIVE DATE: November |.20i6
(b) (6) |
12 \ 23 ( te
Mithila Shitut, BVSc & AH, MS Date
Study Director
Product Safety Labs
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Product Safety Labs
PROTOCOL AMENDMENT
S0Y LEGHEMOGLOBIN PREFARATION:
A 28-DAY DIETARY STUDY [N RATS
PROTOCOL NQ.: P703.01 IMP
AMENDMENT NO.: 3
STUDY NQ.: 43166 PSL NO.: 160720-5R
PROTOCOL SECTION: 11.]
Add to section 11.1.
11.1.4 Histopathology Peer Review
A histopathology peer review of female reproductive organs will be performed for all female rats. The peer
review patholopist will be Karen Regan, DVM, DABT, DACVP form Regan Path/Tox Services, Inc, 1457
Township Road 853, Ashland, OH 44805. A peer revicw statement will be inserted in the final study report.
EFFECTIVE DATE: June I, 2017
(b) (6)
Ttunr IJ 2017
Mithila Shitut, BVSc & AH, MS Date
Study Director
Product Safety Labs
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APPENDIX B: FEED, WATER, AND SEROLOGY ANALYSES

PRODUCT IDENTIFICATION
Soy Leghemoglobin Preparation
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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, NI 08755

Results of water analysis for possible contaminants were acceptable within regulatory standards.
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APPENDIX B (cont.): SEROLOGY

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: IDEXX 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 316F 10.28.16. All samples were negative for microbial
antibodies,
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'm"w'muu BioResearch
FINAL REPORT OF LABORATORY EXAMINATION
4011 Discovery Drive, Columbla, MO 85201
1-800-666-0825  1-573-499-5700
kieodioresearch@ideolcom www.idecodionagearch.com
{DEXX BicRassarch Cases # 30789-2018 Received: 11/15/2018
Completed: $1/16/2018
Submitted By
Mithila Shina Phone: 732-438-5100 ext, 1558
Product Safaty Lsbs Emall: MithiaShitut@productsatetylabs.com

2394 US Highway 130
Dayton, NJ 03810
Specimen Descripion
Species: rat Purchass Order #; P1802593UDCH
Desgription: Opl-Spot atripis)

Kiram Heead Tt | ey Rutnbe
1257 10.28.18 _ 45 ‘COICAL N am 43185
vots e 1o - ;QQCRL el - -
JwFwmle  wemewa s SR F awm e

ServicesTests Performed: Primary Sarclogy Profile
Sarologie svaluation for antibodles to:  H1, KRV, RCWSDAVY, RMV, RPV, RTV

Summary: Al test results wern magative,

¥ you haww quastions, ghees cal O ol e Durber & 1-800.800-0823 of a-mat us Rl Gaxzbiessesmhiyden.com.
Pagetol 2 1DEXX BioReqonrsh Cose ¢ 30765-2015
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SEROLOGY SUMMARY

B SR T SR H R THER R SR T B TR Y

RV B _ . . : .

Fo-

Rarige S T N T

pesilive WB = Westem Biot confirmalory sralysis perding NS = non-speciic reactivily N + maomal k3 L = lass than ncanat IgG

Page2al 2 IDEXX BloRassarch Casa 8 J07TOH-2016
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IBF_}{X BioResearch
FINAL REPORT OF LABORATORY EXAMINATION
4014 Discovery Drive, Columbia, MO 85204
1-800-889-0826  1-573-499.5700
daotioressarchi@iemo.com www idesodbionessarch.com
IBEXX BlcResaarch Cass # 20786-2018 Recelved: 11/15/2046

Complotod: 11/16/2018

SEROLOGY DETAILS

“MEL > 2,000

MEI> 8,750 . .

WF1 > 2.000 - . .

MFI> 3750 . . .

arn : ‘ )
PRIV prrited vien (M > 2.000 . . ¢ -
| TMEVpufodvae  MRts2m00 - -

neil: NS51 profoin is highly conserved kmong rmdaent pasvovituses and thus sarves 2% 5 gGanaiic REsRY for [ANOVILE semtcrmrsion,
Lagand: +=postive -« negative blank © teed not parfarmod  £01 = equivocal  HE + bamalysis prechuded tesling ! = ngufien] %Y » weak
peollive WH = Weglern 8l confirmalory analysis pending NS = non-speciic roactvlly N < normad 0 L, %eas than nommt igG

Poaltive MFI maults sre reportod as "+ Sollowhd by & rumber from |10 33 In theasands ouriad off 10 Mo nsorsst thousend.

1P you have quasons, poase cot aat 20 fies nuimber ol 1-000-BE3-0820 or o-me| L5 2t Kousblorsaareh G dexa oom
Faga taf 1 IDEXX GoResenrch £ase § 307392018
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APPENDIX C: CERTIFICATES OF ANALYSIS
PRODUCT IDENTIFICATION
Soy Leghemoglobin Preparation
189
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Product Safety Labs
Product: Soy Leghemoglobin Preparation
Lot #: PP-PGM2-16-088-301
PSL Reference No.: 160720-5R
Date of Analysis: August 16,2016
Resuit:
Soy Leghemoglobin — 48.82%
(b) (6)
Approval; 9% ?’/5
LAEVIL S0y, Date
Analytical Services
Product Safety Lal
(b) (6)
QA Release: SA—D L
Rhonda Krick, B.S. Date
Quality Assurance
Product Safety Labs
This material was analyzed in compiiance with Good Laboratory Practice (40 CFR 160) standards.
Data are reported in PSL GLP Study No. 43632
PRODUCT SAFETY LABS o ?32433:.;}0"
2204 U5 gy 130 i Erducani i com
UsA
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APPENDIX D: CHEMICAL ANALYSIS
PRODUCT IDENTIFICATION
Soy Leghemoglobin Preparation
191
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IMPOSSIBLE

Project Title:
Analysis of Samples from Study:
Soy Leghemoglobin Preparation: A 28-DAY DIETARY STUDY IN RATS

Sponsor
Impossible Foods, lac.

525 Chesapeake Dr.
Redwood City, CA 94003
ANALYTICAL REPORT

Test Substance:
160720-5R

Author:
Pavel A. Aronay, PhD

Analytical Report Completion Date:
Decomber 7, 2016

Performing Laboratory:

Analytical Services:
Impossible Foods
525 Chesapeake Dr.
Redwoxd City, CA, 94063

Impossible Foods Study Number IF-43166

Page 1 of 35
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IMPOSSIBLE

TABLE OF CONTENTS
GCOD LABORATORY PRACTICE COMPLIANCE STATEMENT. 2
SIGNATURE 3
TABLE OF CONTENTS 4
STUDY INFORMATION L]
2. PROCEDURE FOR THE DETERMINATION Of SOY LEGHEMOGLOBIN PREPARATION BY HIGH

PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC) ... ..o 8
3 RESULTS.. .. ... e e e s i e e e 10
TABLE 1A: CHEMICAL ANALYSIS RESULTS "
TABLE 1B: CHEMICAL ANALYSIS RESULTS 12
TABLE 1C: CHEMICAL ANALYSIS RESULTS 13
TABLE 1D: CHEMICAL ANALYSIS RESULTS 14
TABLE 2: HPLC OPERATING CONDITIONS 15
TABLE 3: METHOD VALIDATION RESULTS. 16
TABLE 4: NEAT TEST SUBSTANCE STABILITY ANALYSIS 19
TABLE 5: DIETARY MIXTURE SAMPLE ANALYSIS 20

Page 4 of 35

Analyticsl Repont

Study Number [F 33160
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IMPOSSIBLE
STUDY INFORMATION
Protocol Na.: IF-1316H
Test Subsianee: Sov Leghemoplobin Preparstion
{.ovBatch #: PP-PGM2-16-088-301
Physical Deseription: Red/Brown Powder
Pate Test Substince Received: October 11, 2016 and Getober 25, 2016
PSL Refovenee Nos.: 160720-3R
PSL Sunly Number: 43166
Sponsor: Impossible Foods, Ine.
Dates of Anokvsis;
Analytical Principal Investigator: Pavel A Aronoy. PhD
Primary Chemists: Puju Agruwal. MS
Rachel Fraser, PhD
Page § of 33
Analviical Repont
Study Number IF 43166
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IMPOSSIBLE
1. SUMMARY
This repont presents the dictary misture and test substance anadysis phase of PSE Study Number 43166:
Soy Leghemoglohin Preparation: A 28-DAY DIETARY STUDY IN RATS. Samples were colleuted at
various intervals for nest test substance stability (N1, stahbility in the dictary mixture (8A), homogensity
(HOY and coneettralion verification (CV) and tmnslerred to the Anshvticnt luborstony of Impossible
Foods. This method was validited i terms of lincarity . specificity. precision, ond seeuracy. All sumples
were received frozen and were maintitined fozen prior ke exiraction,
Sumples {BO ~ Both Male and Female diets. MA ~ Male diet, FL - Female diet):
Neal test substance for Stability: Week {, Week 3, and Weeh 4
NT LA
NT2A
NT YA
Digtary misture sumples Jor Swbility (Duys 0, 4, Tand 10y
SADIA BO SATITAFE SAD A MA
SA4 BA BO SAH 24A FE SAL 13A MA
SATI5A BO SAG JA MA SA720A MA
SAZ2A BO) SAE TTAMA SAI27A MA
SAU2ZA MA SAT I8A MA SAQTAFE
SAF VA MA SAHI25A MA SA41TA FE
SAT 164 MA SADSATE SAT2IAFE
SALE23AMA SA4 I2A FE SALUIBA FE
SAQ3A FE SAT ISAFE
SA4 T0A FE SAT026A FE
Initial {Day ) Dictary Samples tor Concenteition Veritication: and Homogeneity (T = top, M = middle,
B = hmiomk:
HO 1 AMBQ 1Y 1A TFE
HO2ATMA O 12 AMFEFE
HO3IAMMA HO13ABFE
HO3ABMA HO 14 AT MA
HOSATFIL HO 15 A M Ma
HOG6A ML HO 16 A BMA
HOTABFE HOITATFE
HOSATMA HO I8 AMFE
HO G AMMA HOIYABFE
HO DA BMA
Intermediate {Duy 7Y Dietsry Sanples for Concenlration Verification:
OV I1IABO CV 4 AMA
CV2ZAMA CVESATE
CVIAFE CVaAMA
Papge & of 35
Agalytice! Repor
Sticy Number IF 43166
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IMPOSSIBLE

CVTATE

Finat {[day 21} Dictary Samples for Concentration Verification:

CVEABO
CVIAMA
CV [HAFL
CVIEAMA
CVI2ATE
CV I3 AMA
CV I4 AFE

Page 7 of 35
Analyticul Repon
Study Number IF 43166
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PROCEDURE FOR THE DETERMINATION OF SOY LEGHEMOGLOBIN
PREPARATION BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC)

A Reference Standard

Note:  The net test substunce was used 25 the reference stondard.  No pority comection was
spplicd, Resulls wers reponicd as lest sabstance concentration (verwis active  ingrodient
oaneeniration).

Nume: Soy Leghemaglobin Preporotion
LovButch 4: PP.PGM2-16-088-301
PSL Nu.: 160F720-3R

Purity: 48.82%

Exp. Date: March 2017

Supplied by: Imprssihle Foods, Inc

8. Method Validation

Linearity, system suitability, specificity, precision, and accuraey (spike recovery)
determinations were performed prior tr analysis,

Stack Swndard Soligion: A standard solusion was prepared dy weighing 1.1 grams of
relerence standard intes 1 S0 ml. polypropylene wihe, diliting with 25 g of Lysis
Reagent. shaking i 60 minutes. and mixing well.

1B Doector Linearity: The lincarity of detector response was assessed using reference
substunce sobutions kxngeted o hricket the expected concentrations o the makyte,

Lingurity, Standand Preparption:  Five standied solutions with concentrutions vanging
leom approximately 0125 10 2 mg/ml (1IN | - LIN ) were prepared by preparing
individual diluwions of the stock standard solution In Lysis Reugent by welipht and
wmixing well. Lincarity solution shelf fife is 3 davs at 4C or 12 months a1 -80C,

Lineor regrossion of the snulyte pesk smeve voclfickents of determintion (RY) of
(.5977 - 1.0000, which were considered acceptable

2.B.2  System Suiabiliy: Flve replicate igectivis of the mid-point linearity solution (LIN
3-13 praduced relative standard deviations for this study of 0.2% - |.5% iy peak nesponse
and 0.0%% - 0.2% for retention fime.

B3 Specificity: Speificiy was demonstratad by the absence of significant intesferenies
in replicate linewity ¢LIN 1-A) and comtrol feed samples (HO 1 AM-1, Background was
< 5% of the lowest standund signnd,

2.3 Accurney |Spike recoveryd and Pregision:

Duplicate QC stock salutions were prepared by weighing approximately 8.3 gram ol o
controd sample {1 | AM) inte separate 30 ml polypropyiens contrifuge tahes,
pipetting 1.25 mb. 1QC Low) or 2.3 mb. (QC High) of STDI stock standord sotution,
and ndding £.75 ml. QO Highy or 7.3 ml. (QC High} of Lysis Reagent into cach whe,
Lach mixtore was vupped amd placed in o mechunicn! shoker for 60 minutes.  FPhe
sobutions were allowed to setfe Jor 30 minutes and {iltered using 3 0.2um 96-well flwer

Page & of 35
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phates. Filtmte was collected in Ya-wel conical bottom plate thr HPLE anslysis,

Chromatography ol the warking QC solutins demonstrated aceuney (% recinery) o be
88.2% - 97, 7% tor QC Low and ¥7.2 - Y2.6% for QC High. The %R 813 was (.3% - 3.7% for
QC Eow und U.6% - 1 2% for QC High for peecision.

Analysis by High Performance Liquid Chromatography {HPLC)

200 Stendaed Prepamtion: The linearity solutions were injected with eveny sequence and
were used for iermolation of ssspy nesubts, An exumple result is showain 28,8,

Note: Al dict samples wene removed from the freezer and allowed to equilifirale 16 room
temperature hefire weighing.

202 Test Sample Preporation for Neat Test Suhstnee:  Samples were propured in
tripficate. Approximately 111 g of the lest substance was weighed into 50 mi. polypropylene
centrifuge tubes, dilited with 25 g lysis neapend., nd placed in o mechurien! shaker foc 68
minutes. Sceondiry dilutions were performed ay oceessary. Sumples were mixed well and
filiered using s £.2um 96-well filker plates. Filirate was eollected in 98-well conical bottom
plate for HPLC analysis, Filtrae shelf' file is 3 days a0 48 or (2 months at -ROC,

203 Sample Preparation lor Dictary Samples: Each sample was prepanead in triplicate.
Approximately 15 g of a sample wis weighed inta a 50 mbL polyvpropy lene contrifige ube
ond dituted with Lysis Reagent as necessary thigher conventration samples had a higher
dilution), ‘The solution was capped aml placed in n mechanical <hsker for 60 minutes. The
soliions were allowed to settle for 30 minotes amd fillered using & 0.2pm M-well filier
plates, Filtmte was collscied in 96-wel] conic bollom plate for HPLC uhidysis. Fillrate shelf
fife is 3 duvs o1 4 or 12 months w -80C,

204 Analysis; Al the beginning of the anafysis, the instrument was equilibeated untl it
gave a stable. consistent basehine, The standands asd samples were injected at consistent time
intervaly in oeder w mnintain i sicady boselioe, A solvent blunk aod sttncdards were vun: all
samplies were injecied in singlet,

2.C5  Calvulations: Results wore determined as loliows:

Ualcubed tlonc ime'e) ~ Poak Area - Intercepl

Stope
o Cone (ppe) = Cabe Cope gagded s Extroctivn Buffoe Wi () s 10400
Sample weight {g)
Theorctival Spike Cone.dmp/gr = Wi ol SHl, {p) A Std. Cone. (mpig)

Extraction Buffer We. (g1

Finul Come ¢imprgt ~ Theareticel Spike Cone tmg/gy v WU of Sample Al 4g5 ¢ Final Weig)
i Recovery = Cale, Cong, fing/g] » 1K)

Final Conc.(mgig}
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Yo Nignid ! Hackground ~ Avg LIN L= peca rgspomss 14
Avg Comrol area response

% Torget ~ Dose Cobg. tppm) ¢ Comected Those Level dppmi x 100

3 RESULTS

A summary of the analytical ¢chemistry results is presented in Table 1A-D. HPLC operating conditions are
presented in Table 2, The anulvtical method passed sl validution parameters (lineasity, svstem suitability,
specificity, precision. and accuracy) and results are reponed in Table 3. Detailed resobts of stabiliny
analysis, homogeneity apalysis, amd eoncentration verificsion are presemied in Tables 4.5,
Chromatograms are maintained in the raw data but were nol included in this report.

Page (Dol 3§
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TABLE 1A: CHEMICAL ANALYSIS RESULTS
Resuits for Neat Test Substance Stability Samples
. Measured . 1 Overall
Sampling Day Recovery (%) % Change Stability (%)
Day G (lnitial) 94.96%: 0.00% 1 O, 00v%.
Dy 14 (Middle) 95.29% 1.35% 100.35%
Day 3 (Final) H)HB % - 305 95 70%
, Fimul Saople - Tmta Sample < 100
Initial Surple
Page 1} of 35
Analytical Report
Studdy Number IF 43166
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TABLE 1B: CHEMICAL ANALYSIS RESULTS

Resuits for Dietary Stability of Initial Samples

Target Measured
Dny' Group Concentration Concentration % of Targe?
{ppm) {ppm)
1 (B 0 ND NA
2 (W) 4373 $50% 103.08%
2 (1) 4711 $645 YR6|1%
0 3 (M) 8746 795 90.91%
P 9422 9034 95 89%
HM) 13118 12265 93 50%
HF) 14133 12808 90.62%
1 {B)) 4 NE) NA
2 ) 4373 4207 496.20%
26 4711 4471 94 90%
4 3 (M) 8746 8238 94 19%
1(F) 9432 8Os 94 65%
4M) 13118 12007 92.22%
HF) 14133 1319] 93 3%
1 (13N ] ND NA
2 (M) 4373 4202 96.09%
2(F} 3714 4463 G4 8%
7 3 (M) $746 H2N) 93.76%
3iF) 9422 8728 92.63%
M) 13118 12423 Y4.700%:
() 14133 13547 45 85 %
1(B0) ] NI NA
2(M) 4373 3968 LTI
2(F} 4711 46493 49.63%
1 3 (M} 8746 8453 96.63%
3(F) 9422 8836 931.78%
HM) 13118 12825 W1 %
41} 14133 13762 97 AR%
NA ~ Not Applicable: ND — Not Detected
" Days rclative fo the initial diet preparation.
* 2% of Targes ~ Measured Cone. (ppom 1 { Target Cong, (ppm) x 100
Page 12 0f 35
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TABLE 1C: CHEMICAL ANALYSIS RESULTS
Results for Homogeneity of Dietary Preparations
Day' | Group | S2mple c.,.,ff.ffxm.. co"n'f::f::fson T‘fr&i, A::r:ra * | Rsp %)
{ppm) {ppm} Target
1{BQ) Midule o ND NA NA NA
Top 4302 YR IR%
2 (M) Midule 4373 4661 92.86% 93874 2.92%
Botiom 4215 9638%
Top AB53 0301%
2(F) Middle 4714 4583 Y7 28% 98.01% 4 TI%
Boltom 16 93.74%
fop 636 YR 4%
EXOH Middle 8746 8145 93.13% Y5 30% KR
1] Hoitom %250 94134
Top YH6Y H2.62%:
3(Fy Middle 9422 9281 NR33% 97.71% 55600
Ruottom R666 0 98%
Top 12226 93 20%
+(M) Middle 13418 13558 103.35% 97.85% 5.24%:
Buottem 12724 97 H0%
Top 14567 103.07%:
+(F) Middte 14133 11183 100.35% 98.64% 3.57%
Buliom 13072 92 49%
NA = Noi Applicable: NID = Not Detegted
" Day refative to initial dictary prepusntson.
TG of Targel ~ Mensuned Cone. (ppm) § Target Conc. gppm3 x 100
Page 13 of 35
Analyvusal Repon
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TABLE 1D: CHEMICAL ANALYSIS RESULTS
Results for Concentration Verification of Dietary Preparations
Target Measured
Day' Group Concentration Concentration % of Targe?
{ppm) {ppm}
1 (BO) 0 NI» NA
2(M) 4373 Hi61 92 86%
2{F: 4711 4383 9728%
o 3(M) 8746 8144 93.L3%
3 (F) 9422 9284 983531%
H{M) 13818 13558 103 35%
4{F) 14133 14183 100.35%
1 {BO) { NI NA
2 (M) 60493 6158 101.06%:
2{F} 3824 5326 91 453%
7 3 12118 12189 98.96%
3 {F) 11664 | 1408 FIRI1%
4{M} 18362 19409 105705
HF) 17567 {7238 98.13%
1 (B ] ND NA
2 (M) 7407 696 93.2:4%
() 5925 5498 92 80%
21 I (M) 14727 14292 47 .05%
3 1 290§ 12612 Y7.76%
M) 21943 20786 94.73%
{1 19281 18829 Y7 63%
NA = Not Applicable; ND = Not Detected
" Doys retative to the initinl diet prepasation.
* % of Targer = Mensured L onc. (ppm 4 Target Cone, tppm) x E04
* As pur of the homogencity analysis.
Page b4 ol 35
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TABLE 2: HPLC OPERATING CONDITIONS
Insirument Agilent 1100 Series HPLC System. with DAD
Column Waters Acquity xBridge BEH125 SEC. 7.8 x 150 mm 10 3.5pm
Flow rate (inL./min) (.86
Injection Volume (pl.) 25
Wavelength {nm} U5
Column Temperature {°C) Asthient
Tray Tempermure (°C) 4
. g , 3G 1M Potassivm Phosphate
. 3 £ "
Run time (miny | 0w rte HPLC-Grade Water Pt 7.4, 5 M Sodium Chioride
{ml/min} (%0} (%)
0-14.00 min (.86 { 1M}
14,01-19.00 min .86 100 {
19.01 to 30.00 min (.86 0 1{Ht
Page 13 0f 35
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TABLE 3: METHOD VALIDATION RESULTS
Linearity
{Analyzed on 11/37:2010)
Theoretical
Sample H) Peak Area Concentration
{mgrg}
Lint L3743 L1236
0 07110 11,1230
. 234604 {12372
Lin2
22934 11,2509
Lind S75942 {15060
" 364874 4962
Lind 9wy 8130 10224
" 936001 0964
Lins [R7T.68G4 20263
0 184,2777 10083
Slope: 92,7032
Intercept: 1151
Correlation Coeflicient (r): (L9914
y=92.703x - D.1151
R’ = 0.99989
* Serlesi
1 : — Linear {Sesiesl)
00000 b -
0.0 0.5 10 L% 20 2.5
Concantration [mg/g}
Page Hoor 33
Analyticol Repert
Study Number 1 43166
207

Motif Exhibit 1052, Page 207 of 526



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

Page 136
PSL Study Number 43166
IMPOSSIBLE
TABLE 3 (cont): METHOD VALIDATION RESULTS
Syvstem Stitshility
{Analyzed on 11717/2016)
" Theoretical
Sample 1D Conc. (mg/g) Rete:i'l.:?n Tiene Peak Arca
a}
+. 1640 450002
4. 1682 9259
1IN 341 . 4962 4. 1687 A4.7007
4.1703 43757
41688 L1205
Average 41688 46630
STDEV (0004 0.3713
“RSD H.0% 8%
Accuracy und Precision
{Analyzed on 11/87/2006)
Theoretical Calculated Average %
S:‘::I': :e Cuonc. Peak Area Cone. R %_ Recovery
(mgig) mglg) | VY L (SD/ %RSD)
45,1037 04878 97.3%
0.5012
QC 10778 0.4864 g7 O W
Low 54857 | 04mie | oya2e | 103039
0.5062
45,2369 04892 96.60%
H7.1050 049409 Q3%
1.0082 : -
o 867802 | 09373 | 930% V265
High H6.1 708 0.9 02 % HO.T% 7 DR
10086
B3.6-498 (89252 91 45
y = 927032 - 0115
Page 17 of 35
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TABLE 3 (cont): METHOD VALIDATION RESULTS
Specilicity {Analyzed on 107172016}
Peak Area | Specificlty
151192
LIN 1-A 11,7481
HO 1 AM-1 NI NA
HO 1 AM-2 ND
HO 1 AM-3 NI
Page I8 of 35
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TABLE 4: NEAT TEST SUBSTANCE STABILITY ANALYSIS
Analyzed on 10272016
Sample | Final C alculated . Avg. -
Day' 5:::::!: Weight { Cone, {Pesk Area] Cone. Ith::e' % °a:ll:S’D
' ® | (g (mg/) ¥ Recovery
G017 | 0AuTs | 453436 | DATIR | usash a0 £
o I NTvA [ omem | oasm | sades2 | osen2 | sasse | sboss | (0
G0 § 0aus) | asd4Te | 04717 ] YAaes
NH26 | 087 ] 560 DATI0 | 95.08% 000S3 7
4| NT2A | oanm | odnie | assse | ooaen | oesers | 9S00
0.8 | odsse 1 kisss oAdese | wsxve
DHGY | 05087 | 430057 | 0487 | 0% I
. AL
2 NTIA | niat § 022 | 456832 | 0477a | wagpe | 908R% {0, 00
DT | 0S5ies ] 453258 [ 04736 F erdin
y = Q31387 4 (2237
' Duys relutive to the initinl diet prepastson.
Page Vol 35
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TABLE S: DIETARY MIXTURE SAMPLE ANALYSIS
Ntinfy Ery 9 0HEY BOMA Analysed on KETR20E6, HO TE Aty red an 300 &)
Bt | byt | Dese ek [ . Taae Cowr. [ Aver. % Ta b:’l‘h.;::‘::e
Sumpre s | Rewgen | oo | L0 | Come, | OO | R | s | % Taree pimiol Boiiarrbod
‘Il! vizh | fppmt (mael 2 By
MOV A N f0HMm RE(FL+] KD NA NA AA
WIIAMT [ ORIT] AN | Y WA HA HA N NA K& NA
HOTASD | OMRH | s ) NA NA NA
WA s | R | amds oA VA [ S
WOAAT2 | Ay ]| sowd o [T 13 o ww | oama | e
wiaA Ty |0 | s “wane DAL a7 S
HOIAR-L [ LK ] Sreca Ihl D4)40 k) Ralio
BeTAME |nam | sgme | 4T W v vt iy tmar | owiARn | oz i
WrSANY § SO | Apes [y [ S RI5 -
OB AN |y | e W A e DT
D4 ART | 03083 | sas . : 2 23 A ¥ g
WP EAN | UMD | s & th s .
HWOSAT | NATIT L amo £ 0.4 s AT
WINA TS | U | hiee D& [T = e % | WAEAA | 1ewols
TS ATA | 04T ] At 1o K307 2102 2t 10 137,
THInaM | NN0F | Aman T BATAY R P
WA M [ UM | apas | am Ay o [T et TN L T S ":L',',: ‘
W A M| ] | 1aso ez [ryren ey Wi
ANl | I | s A3, THER 43T AE5F oy et
WTATD | e | aien wrn 01 a0 Xin ERTU R TN IR
HTAN | NMGa | S0 QI G [ 4w YY)
HLsand MA 1 v 08 vy 1BEES Ty MR fdEl 1 T
Page Y6 o€ 35
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TABLE 5 {cont) INDIVIDUAL SAMPLE ANALYSES
Sty Dy O Lonl (0 BO MA Annly sad et F 72006, HOTE Amdy red o HEV$2AH6)

Samp L j ; SR unges
yike Drar L .
e Peak Dine Cume, Avtrage " % Turpel | eiwrca (e
Sample 10 . Hewgemt 1 Level [ WHSE ;% Target
W !' Wi gt sy Atrs cngig) j1pem} tprprime} RIT 2 ﬂm:xil‘:; B!

XA

~t 'ﬁﬁf;

HIE ahi MA

§ - WO & 1 Ih

- A ALREL L TTRS

Fage Jtol 35
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TABLE § {cont.) INDMIDUAL SAMPLE ANALYSES
Sty Diy O Lont. (HE BO MA Atulyded v BN T/20060, 1O FE Ansdpacd on HF192016)
Lani D Oale, [N ! -
. Samphe N [ N 8 irragy - M1 Y Target | %WTame beimyes
Sumple 1D . Reagans nd 1 oar. Cone. SARSD
Wi (2} WL ) Aren (ppmat ippmi Farget Avragy 1 striitn
IR N BT RN L Y RN LY T ) JLTE AN R
NN R MK R B SR XY T b5 1T
HOTAT Y| G | ik 1555 g
AR AN T E -
| HO THA M- 3 4
_-_ﬁmlu“‘ B ; A
W10 A B Z 5K T
AR I e
THOWAES] i
L W I S e s ey e}
NA « Net Apphicshle: V) = Sot Dotecled
* Exghuded due o tan-retuting ok
Celéy shinded i gray were reasbyzed on FE/2016 and 13992016 due o Jow signad.
PPape 23 af 14
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TABLE 5 {cont.) INDIVIDUAL SAMPLE ANALYSES
Do B Prepoocsin (130 MA Avshasd on TEEIS10, DCHTE Analy ol vo TS
- = Tarped
Sargd | Lyee Ihow l . . :
h Feak 14006 | Towdgor Avrrupe g 0 Taget | berwemn i
Mamjsde el:il. l:‘_u::?;l {Lenel Ares prie 1pgny Tppmt SRED 5% Tt v m:;i::»,
MIHATE | ILENS |y AT NAKR o] W HaY

B SY O el X ) AT L) LIt e S RS LRI
MORATY [T o ey RIR? a3
HOGAN [ OAS% 1 ks NALE LIS [
HOWA WY [ HA3TE Wieng LS T HHS TN LR uy 10 Sl
HOUA NI | (3377 | W.I¥E [ i

IO BT ‘I!ilm RN

ROTTANE TR oy |
RO UN B 0 | -

WAL A Y P oasa | o inst

[ BOTAT.Z | oo | 10P0) fIe 283
IINETREET [ 1)

IKIEZAM S 5 0S| IRonsd ur g
1SS A M | Do | IndsiR w1y wAs <&
HLIZA ML | 05130 | NGt

T AR | o | gt

1LR01 | eyt Ui

XA | Hrawe K EF

AR Csay AL YL 13 " ST )

EIL N EEESELT s B t\&% - Frase % 17265, HilORE:

KYCERMEEE & _ (¥ o ‘ ;

UER T 15145 h TR DI 1407 e R -

O TR AES NI b R 118 X A [Py [y 113 PR T ) 1K13.19% 1w
S AREY | aaatd | 1811l 4 8T CANS g N e

NCERERT WG 3 A T oL T
WO AR (o9 | ts i{Far A wn Tl L SN 5 ipey
MO hAHY [ %) | tAdife AL [PENra STy BN
§ A 38T . 30T
Pape 23 0f 28
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TABLE 5 {cont.} INDIVIDUAL SAMPLE ANALYSES
Susch Duy O Cant., {HEYMA Arssh ced on RS20 1O FE Analy 6@ an 1192016}
) L ETEN Hrore i Cade Dme | . *hTarget
Sampie S ;‘:‘(’:: Rogeat | Loet | M0 Cone | Cone. };;';‘:‘ s ‘I_:;n I | betworn the ;
' WLty (epmy | (g {ppm) i stnitn
WP ETATT | o3 TR BT IR Vagiy 166 1%
WA TS | DS 145473 Fam | aa S v | asie DTSR | s
WIH1TATY ] wamy (] AR 1 g4l K [y
AT | AT [EXEE s FETET Ayt
i RAV S| DA 151390 et [T G § ¥t R T 112085 (USR]
TERAMA L 0 T BRI 34171
LARLEY:Q asy (RN AL | Gl il
[ IGAHT | o3 X ST paisd 13060 | oats T onang w2
I IUADN | o [ Py sy | oA 13 [EEES
Lz AL e LT
Colls shaied in gray were fe-urmlyred o 12082016 due t hiph %RED.
Iage M of 35
Aneytical Kepon
Study Number b K s
215

Motif Exhibit 1052, Page 215 of 526



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

Page 144
PSL. Study Number 43166

IMPOSSIBLE

TABLE 5 (cont.} INDIVIDUAL SAMPLE ANALYSES
Dy b Prepanation (SA HO MA Amidyral oa 10702016, SA FE Anstyacdon HI22016)

St Lysis Respent | Dose Level | Prsk alke, Cone, Porve Cuimat, Avvragy i "% Turmet
Samphe 2 ) g Wi izt e Aren | jepmid ot | ) rape | Aveenee
A0 Al AR FRL L1 HA
SA A [~ £ N1) NA NA NA L1
BAN-TA-Y Y -l.nl_‘} Ny e N
SAL LA WA SEE TN WA
PN 1LAHTR S04 NI N KA N& NA
SALN AT [ 30w " Wi} SR
AT 18 A [ 1N Wit NA
A 1E A [(ETEEY 1 U b1 HA Na KA LE]
EXENIEY) [IDEY AN NA
Aui T _F NA
N NA N4

AT
R W L AOFAT Fdl]
TGS T Tran ) el 1 e Wit
RA I I3A3 [ NENY L = i kS s
T ant MA & UL Nidy < DI3HE L v 2 Johts + CLEIHT
Page 15 nf 38
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TABLE § (cont.) INDIVIDUAL SAMPLE ANAL YSES
Py @ Propmestien Cane, |54 B0 MA Anubysatan HN2 122086, %A FT Anadyral oo 2120161

Nample Lytds Resgent | Fhser Bovel | Peuk | 42k, Come, | Dot Cone. L3117 . % Tagel
Samptedlh | Wi i) ppml | Ares | fmpw sppn (ppry | HSIE | L |
SAD- Al 0.0 Shzps At T 1oL AT PES
SA 0342 SR 1 O e tdeuth 448 L] JRVIC a1 Wbl
L3 A o0 Al RN st Rl ik
w4 DAY T3.IH4T TORL X4 [[ETH] 434 WL
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IMPOSSIBLE

TABLE 5 (cont) INDIVIDUAL SAMPLE ANALYSES
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IMPOSSIBLE

TABLE 5 (cont) INDIVIDUAL SAMPLE ANALYSES
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TABLE § (cont) INDIVIDUAL SAMPLE ANALYSES
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IMPOSSIBLE
TABLE 5 {cont) INDIVIDUAL SAMPLE ANALYSES
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TABLE 5 {cont) INDIVIDUAL SAMPLE ANALYSES
iy ) Priparation | SA MA Andyacd an 128120161
PE———— Samgile Lawks Respet | Dot Fevel | Peabi e, Cone. Dese Came. Avevage RS % T Tanget
S Wi gt Wi {ppmy Attt {utpied ) 1 frprensy 1ppm) Tarpet Average
544 1F A el bRy 1T nikn LR
SAd A2 1313 [DXE R 9140 Yo § Rk aws ] WEY LR EY
SAS It A DAY I Y, sun AR RA22 088 [315] R Alis]
M1 HAL LS 18 AT T - nT WS
BAT IBAD DM ) KaEET] a7 AR KX iy S S L]
KA OIRAK [IETED] A H TR kM Hile VR EHY
BAWISA LT Ram g EIEE CRMCE ] Co2 NEEC
A FAE T e [h XEnT EXTEA [ L3S At TR L)
K4 1H- 15 4.3 11407 [T 1735 a2 Hant 0, T
WA .08 D7 [RX ) Rl (A eu] BE ) [Faikd] X
Al h AT .04 15 [FH? [T 1E BRI FYTE] [ 1w RN TR LA
AN 4 AT 9318 IS8 AT 04T 12319 Bl
3 U UZST L]4dn
Cells shadled by akach gy wone reaannly aod e 1 20572000 due tohigh 7 RSE
iape 31 nf 18
Ansysial Repan
Shudy Number 11 43 16n
222

Motif Exhibit 1052, Page 222 of 526


http:l'n:purl11ii.1n

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

Page 151
PSL Study Number 43166
TABLE 5 {cont.} iNDIVIDUAL SAMPLE ANALYSES
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INPOSSIBLE
TABLE & {cont) INDIVIDUIAL SAMPLE ANALYSES
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APPENDIX E: OPHTHALMOLOGY
PRODUCT IDENTIFICATION
Soy Leghemoglobin Preparation
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Kristina R, Vygantas, DVM, Diplomate American College of Veterinary Ophthalmologists
314 Perrinevilie Rd.
Robbinsvitle, NJ 08691
509.259.8300 {work)
£xam Date: September 23, 2016
- Eurofins Study No: 166720-5R— %t (el e (‘B?%M,
PSL No. I porids-
44 male and 44 female 5D rats were examined. The examination was performed under dim
light condftions after pharmacologlc mydriasis with 1% tropicamide ophthalmic soiution. Both
eyes of each animal were examined using slit ]amp biomicroscopy and indirect
ophthalmoscopy. All animals ware all norma! on ophthalmic exam and thus, suitable for
inclusion in this study.
(b) (6)
Kristina R. Vygantas, DVM
Diplomate, American College of Veterinary Ophthalmologists
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PSL Study Number 43166
APPENDIX F: INDIVIDUAL ANIMAL IN-LIFE CLINICAL OBSERVATIONS'
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 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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Individual Animal Clinical Observations
PSL Study Number 43166
A 28-Day Dietary Study in Rats
Day numbers relative to Start Date
1 1 1 1 t 1 1 t i t
Group Sex Animal Clinical Sign Site 0 1 2 3 4 5 6 7 B 9 0 1 2 3 4 5 6 7 8 9
1 m 7001 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7002 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X x
7003 No Abnormalities Detected X X X X X X X X X X X X X xXx X X X X X X
7004 No Abnormalities Detected X X X X X X X X X X X X X % X X X X X X
7005 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7006 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7667  No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7008 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7009 No Abnormalities Detected X X X X X X X X X X X X X X X ¥ X X %X X
7010  No Abnormalities Detected X X %X X X X X X X X X X X X X X X X X X
Severity Codes: X = Present; § = 8light; M = Moderate; F = Superficial
Group 1t - O mg/kg/day Group 2 - 512 mg/kg/day
Group 3 - 1024 mg/kg/day Group 4 - 1536 mg/kg/day
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PSL Study Number 43166
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 2 2 2 2 2 2 3
Group Sex Animal Clinical Sign Site o 1 2 3 4 5 & 7?7 8 9 0
1 m 7001 No Abnormalities Detected X X X X X X X X X X
7002  No Abnormalities Detected X X X X X X X X X X
7003  MNo Abnormalities Detected X X X X X X X X X X
7004 No Abnormalities Detected X X X X X X X X X X
7005 No Abnormalities Detected X X X X X X X X X X
7006 No Abnormalities Detected X X X X X X X X X X f
7007  No Abnormalities Detected X X X X X X X X X X
7008  No Abnormalities Detected X X X X X X X X X X
7009 No Abnormalities Detected X X X X X X X X X X
7010  No Abnormalities Detected X X X X X X X X X X
Severity Codes: X = Present; $ = Slignt; M = Mocderate; F = Superficial
Group t - O mg/kg/day Group 2 - 512 mg/kg/day
Group 3 - 1024 mg/kg/day Group 4 - 1536 mg/kg/day
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Page 161
PSL Study Number 43166
Individual Animal Clinical Observations
PSL Study Number 43166
A 2B-Day Bietary Study in Rats
Day numbers relative to Start Date
1 1 1 1 1 1 1 1 1 1
Group Sex Animal Clinical Sign Site o 1 2 3 4 5 &6 7 8 9 0 1 2 3 4 5 6 7 8 @9
2 m 7021 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7022  No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7023 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7024 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7025 Nc Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7026 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7027 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7028 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7029 No Abnormalities Detected X X X b4 b4 X X X X X X X X X X X X X X X
7030 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
Severity Codes: X = Present; $ = Slight; M = Moderate; F = Superficial

Group 1 - O mg/kg/day

Group 2 - 512 mg/kg/day
Greup 3 - 1024 mg/kg/day Group 4 - 1536 mg/kg/day
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Page 162
PSL Study Number 43166
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 2 2 2 2 2 2 3
Group Sex Animal Clinical Sign Site 0o 1 2 3 4 5 6 ¥ 8 9 ©
2 7021 No Abnormalities Detected X X X X X X X X X X
7022 No Abnormalities Detected X X X X X X X X x x
7023 No Abnormalities Detected X %X X X X X X X X X
7024 No Abnormalities Detected X X X X X X X X X X
7025 No Abnormalities Detected X X X X X X X X X X
7026 No Abnormalifies Detected X X X X X X X X X X
7027 No Abnormalities Detected X X X X X X X X X X
7028 No Abnormalities Detected X X X X X X X% X X X
7029 No Abnormalities Detected X X X X X X X X X X
7030 No Abnormalities Detected X X X X X X X X X X
Severity Codes: X = Present; S = Slight; M = Moderate; F = Superficial
Group 1 - 0 mg/kg/day Group 2 - 512 mg/kg/day
Group 3 - 1024 mg/kg/day Group 4 - 1536 mg/kg/day
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Page 163
PSL Study Number 43166

Individual Animal Clinical Observations

PSL Study Number 43166
A 28-Day Dietary Study in Rats

Group Sex Animal Clinical Sign Site o 1 2 3 4 5 6 7 8 ¢ 0 1 2 3 4 5 6§ 7 8 9

3 m 7041 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7042  No Abnormalities Detected X X X X X X X X X X X X X X X X X x x x
7043  No Abnormalities Detected X X X X X X X X X X X X X X X X X X X x
7044 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7045 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7046 No Abnormalities Detected X X X X X X X X X X X X X X X %X X X X X
7047 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7048 Mo Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7048  No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7050  No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X

Severity Codes: X = Present; § = 8light; M = Mederate; F = Superficial

Group 1 - 0 mg/kg/day Group 2 - 512 mg/kg/day
Group 3 - 1024 mg/kg/day Group 4 - 1536 mg/kg/day
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Page 164
PSL Study Number 43166
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 2 2 2 2 2 2 3
Group Sex Animal Clinical Sign Site o] 1 2 3 4 5 3] 7 8 9 o]
3 m 7041 No Abnormalities Detected X X X X X X X X X X
7042 No Abnormalities Detected X X X X X X X X X X
7043 No Abnormalities Detected X X X X X X X X X X
7044  No Abnormalities Detected X X X X X X X X X X
7045 No Abnormalities Detected X X ¥ X X X X X X X
7046 No Abnormalities Detected X X X X X X X X X X
7047  No Abnormalities Detected X X X X X X X X x X
7048 No Abnormalities Detected X X X X X X X X X X
7049 No Abnormalities Detected X X X X X X X X X X
7050 Mo Abnormalities Detected X X X X X X X X X X
Severity Codes: X = Present; S = Slight; M = Moderate; F = Superficial
Group 1 - O mg/kg/day Group 2 - 512 mgfkg/day
Group 3 - 1024 mg/kg/day Group 4 - 1536 mg/kg/day
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PSL Study Number 43166
Individual Animal Clinical Observations
PSL Study Number 43166
A 28-Day Dietary Study in Rats
Day numbers relative to Start Date
1 1 1 1 1 1 1 1 1 1
Group Sex Animal Clinical Sign Site 6o 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 8
4 m 7061 No Abnormalities Detected X X X X X X X X X X X X X . X X X X X X
Staining Cage Pan . . . . . . . . . . . . . X . . . . .
7062 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7063 No Abnormalities Detected X X X X X X X X X X X X X X X X x X X X
7064 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7065 No Abnormalities Detected X X X X X X X X X x X X X . X X X X X X
Staining Cage Pan , . . . . . . . . . . X . .
7066 No Abnormalities Detected X X X X X X X X X X X X X . X X X X X X
Staining Cage Pan . . . . . . . . . . . X . .
7067 No Abnormalities Detected X X X X X X X X X X X X X . X X X X X X
Staining Cage Pan . . . . . . . . . . . X . . .
7068 No Abnormalities Detected X X X X X ¥ X X X X X X X . X X X X X X
Staining Cage Pan . . . . . . . . . . . X . . .
7069 No Abnormalities Detected X X X X X X b4 X X X X X X . X X X X X X
Staining Cage Pan X
Eschar Head . . . . . . . . . . . . . .
7070 No Abnormalities Detected X X X X X X X X X X X X X . X X X X X X
Staining Cage Pan . X

Severity Codes: X =

Group 1

- 0 mg/kg/day
Group 3 - 1024 mg/kg/day

Present;

S =

Slight;

Group 2 - 512 mg/kg/day
Group 4 - 1536 mg/kg/day

M = Moderate;

F = Supertficial
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Page 166
PSL Study Number 43166
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 2 2 2 2 2 3
Group Sex Animal Clinical Sign Site o1 2 3 4 5 6 7 8 9 0
4 m TO61 No Abnormalities Detected X X X X X X X X X X
Staining Cage Pan . . . . . . . .
7062 No Abnormalities Detected X X X X X X X X X X
7063 No Abnormalities Detected X X X X X X X X X X
7064 Mo Abnormalities Detected X X X X X X X X X X
7065 No Abnormalities Detected X X X X X X X X X X
Staining Gage Pan . . .
70586 No Abnormalities Detected X X X X X X X X X %
Staining GCage Pan . . . . .
7067 No Abnormalities Detected X X X X x X X X X X
Staining Cage Pan . . . . . . . . . .
7068 No Abnormalities Detected X X X X X X X X X X
Staining Cage Pan . . - . . . . .
7069 No Abnormalities Detected X X X X X X X X
Staining Cage Pan . . . . . . . . . .
Eschar Head . . . . . . . . F F
7070 No Abnormalities Detected X X X X X X X X X X
Staining Cage Pan
Severity Codes: X = Present; $ = Blight; M = Moderate; F = Superficial
Group 1 - 0 mg/ka/day Group 2 - 512 mg/kg/day
Group 3 - 1024 mg/kg/day Group 4 - 1536 mg/kg/day
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Page 167
PSL Study Number 43166

Individual Animal Clinical Observations

PSL Study Number 43166
A 28-Day Dietary Study in Rats

Group Sex Animal Clinical Sign Site 0 1 2 3 4 5 6 7 8 9 0 7% 2 3 4 5 88 7 8 8
1 T 7011 No Abnormalities Detected X X X X X X X X X ¥ X X X X X X X X X X
7012 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7013 No Abnormalities Detected ¥ X X X X X % X X X X X X X X ¥ X x X X
7014 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7015 No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7016 No Abnormalities Detected X X X X X X X ¥ X X X X ¥ X X x X X X X
7017  No Abnormalities Detected X X X X X X X X X X X X X X X X X X x X
7018 No Abnormalities Detected X X X X ¥ X X ¥ X X X X X X X X X X X X
7012  No Abnormalities Detected X X X X X X X X X X X X X X X X X X X X
7020 No Abnormalities Detected X X X X X X X x x X X X X X X x X X X X

Severity Codes: X = Present; S = Slight; M = Moderate; F = Superficial

Group 1 - 0 mg/kg/day Group 2 - 512 mg/kg/day
Group 3 - 1024 mg/kg/day  Group 4 - 1536 mg/kg/day
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Page 168
PSL Study Number 43166
Individual Animal Clinical Observations
PSL Study Number 43166
A 28-Day Dietary Study in Rats
Day numbers relative to $tart Date
2 2 2 2 2 2 2 2 2 2 3
Group Sex Animal Clinical Sign Site o0 1 2 3 4 5 6 7 8 9 0
1 f 7011 No Abnormalities Detected X X X X X X X X X X X
7012 No Abnormalities Detected X X X X x X X X X X X
7013 No Abnormalities Detected X X X X X X X A X X X
7014 Mo Abnormalities Detected X X X X X X X X X X X
7015 No Abnormalities Detected X X X X X X X X X X X
7018 No Abnormalities Detected X X X X X X X X X X X
7017  No Abnormalities Detected XX X X X X X X X X X
7018 No Abnormalities Detected X X X X X X X X X X X
7019  No Abnormalities Detected X X X X X X X X X X X
7020 No Abnormalities Detected X X X X X X X X X X X
Severity Codes: X = Present; S = Slight; M = Moderate; F = Superficial
Group 1 - O mg/kg/day Group 2 - 512 mg/kg/day
Group 3 - 1024 mg/kg/day Group 4 - 1536 mg/kg/day
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Page 169

PSL Study Number 43166

Individual Animal Clinical Observations

PSL Study Number 43166
A 28-Day Dietary Study in Rats

Group Sex Animal

Clinical Sign

7036
7037
7038
7039
7040

No Abnormalities
No Abnormalities
No Abnormalities
No Abnormalities
No Abnormalities
Alopecia

Alopecia

No Abnormalities
Mo Abnormalities
No Abnormalities
Ne Abnrormalities
No Abnormalities

Detected
Detected
Detected
Detected
Detected

Detected
Detected
Detected
Detected
betected

Left Forelimb
Right Forelimb

o

A - A I

2 3 4
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X

E L

b - I

oM M MO .

b I A

b A LA

- A

-

E R A A

o

b - I

A I S

L -
E
KoM o XX
MO O O -

Severity Codes: X =

Group 1 - O mg/kg/day
Group 3 - 1024 mg/kg/day

Present; g =

Slight;

M = Moderate;

Group 2 - 512 mg/kg/day
Group 4 - 1535 mg/kg/day

F = Superticial
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Page 170
PSL Study Number 43166
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 2 2 2 2 2 3
Group Sex Animal Clinical Sign Site o] 1 2 3 4 5 5 7 8 2] 0
2 7031 No Abnormalities Detected X X X X X X X X X X X
7032 No Abnormalities DPetected X X X X X X X X X X X
7033 No Abnormalities Detected X X X X X X X X X X X
7034 No Abnormalities Detected X X X X X X X X X X X
7035 No Abnormalities Detected X . . . . . . . . . .
Alopecia Left Forelimb 5 5 S S 8 5 S M M M
Alopecia Right Forelimb . S 5 S S 8 5 5 M M M
7036  No Abnormalities Detected X X X X X X X X X X X
7037 No Abnormalities Detected X X X X X X X X X X X
7038 No Abnormalities Detected X 4 4 X X X X X X X X
7038 No Abnormalities Detected X X X X X X X X X X X
7040 No Abnormalities Detected X X X X X X X X X X X
Severity Codes: X = Present; § = Slight; M = Moderate; F = Superficial
Group 1 - 0 mg/kg/day Group 2 - 512 mg/kg/day
Group 3 - 1024 mg/kg/day Group 4 - 1536 mg/kg/day
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Page 171

PSL Study Number 43166

Individual Animal Clinical Observations

PSL Study Number 43166
A 28-Day Dietary Study in Rats

Group Sex Animal

Clipnical Sign

3 T 7051 No Abnormalities
7052 Mp Abnormalities
7053 No Abnormalities
7054 No Abnormalities
7055 No Abnormalities
7056 No Abnormalities
7057 No Abnormalities
7058 No Abnormalities
7059  No Abnormalities
7060 No Abnormalities

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

PCOX PG P O X o M

PCOPC X O M XK XX M M X

2 3 4
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X
X X X

PO MM O M M X

Ea o i i A s

b A A I I A I 4

PO M M M XM M M M

P A A T T A 4

PO O M M O M M X

PO MO M M M M M

o i I o T

o R M MO XM X

O OO X M O XXX

DO O MO M M MO M

P A A A ]
b - i T
OO X X X XX
PO O XN XX X XX

Severity Codes: X = Present; S =

Group 1 - 0 mg/kg/day

Slight;

Group 2 - 512 mg/kg/day
Group 3 - 1024 mg/kg/day Group 4 - 1536 mg/kg/day

M = Moderate;

F = Superficial
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Page 172
PSL Study Number 43166
Individual Animal Clinical GObservations
PSL Study MNumber 43166
A 28-Day Dietary Study in Rats
Day numbers relative to Start Date
2 2 2 2 2 2 2 2 2 3
Group Sex Animal Clinical Sign Site 0 1 2 3 4 5 B 7 8 g 0
3 T 7051 No Abnormalities Detected X X X X X X X X X X X
7052  No Abnormalities Detected X X X X X X X X X X X
7053  No Abnormalities Detected X X X X X X X X X X X
7054  No Abnormalities Detected X X X X X X X X X X X
7055 No Abnormalities Detected X X X X X X X X X X X
7056 No Abnormalities Detected X X X X X X X X X X X
7057  No Abnormalities Detected X X X X X X X X X X X
7058 No Abnormalities Detected X X X X X X X X X X X
7059 No Abnormalities Detected X X X X X X X X X X X
7060 No Abnormalities Detected X X X X X X X X X X X
Severity Codes: X = Present; § = Slight; M = Moderate; F = Superficial
Group 1 - 0 mg/kg/day Group 2 - 512 mg/kg/day
Group 3 - 1024 mg/kg/day Group 4 - 1536 mg/kg/day
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Page 173

PSL Study Number 43166

Individual Animal Clinical Observations

PSL Study Number 43166
A 28-Day Dietary Study in Rats

Group Sex Animal

Clipical Sign

-

4 f 7071 No Abnormalities
7072 No Abnormalities
7073  No Abnormalities
7074  No Abnormalities
7075  No Apnormalities
7076  No Abnormalities
7077 No Abnormalities
7078 No Abnormalities
7079 No Abnormalities
7080 Ho Abnormalities

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected

MO M MO M OK K KM

LA A A T

- L T
b I A
SN PO M O M PO OX
BB MO BB XX

b S e S I ]

DO BB B OB M OO

PO OO M M O M OX

OB MO MO M X X

b A I ]

b A S L ]

MM XK XK MK X XX

o oMK X XK M XX

OO XK OM KX K MX

b L D

2 M MM X MK KK X
OB MM MM K XK
A A A IR T T
o A G I I

Severity Codes: X = Present; S =

Group 1 - O mg/kg/day

Slight;

Group 2 - 512 mg/kg/day
Group 3 - 1024 mg/kg/day Group 4 - 1536 mg/kg/day

M = Moderate;

F = Superficial
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Page 174
PSL Study Number 43166
Individual Animal Glinical Observations
PSL Study Number 43166
A 2B-Day Dietary Study in Rats
Gay numbers relative to Start Date
2 2 2 2 2 2 2 2 2 2 3
Group Sex Animal Clinical Sign Site 0 1 2 3 4 5 6 7 8 9 0
4 f 7071 No Abnormalities Detected X X X X X X X X X X X
7072  No Abnormzlities Detected X X X X X X X X X X X
7073 No Abnarmalities Detected X X X X X X X X X X X
7074  No Abnormalities Detected X X X X X X X X X X X
7075 No Abnormalities Detected X X X X X X X X X X X
7076 No Abnormalities Detected X X X X X X X X X X X
7077 No Abnormalities Detected X X X X X X X X X X X
7078 No Abnormalities Detected X X X X X X X X X X X
7079 No Abnormalities Detected X X X X X X X X X X X
7080 No Abnormalities Detected X X X X X X X X X X X
Severity Codes: X = Present; S = Slight; M = Moderate; F = Superficial
Group 1 - O mg/kg/day Group 2 - 512 mg/kg/day
Group 3 - 1024 mg/kg/day Group 4 - 1536 mg/kg/day
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Page 175
PSL Study Number 43166

APPENDIX G: DETAILED CLINICAL OBSERVATIONS ASSESSMENT METHODS
SCORING KEY

PRODUCT IDENTIFICATION
Soy Leghemoglobin Preparation
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.. IPR2023-00209

U.S. Patent No. 10,039,306

Page 176
PSL Study Number 43166

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.

1. 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
1. Biting cage
2. Self-mutilation
Circling 0. Absent
1. 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

1. Soft (partially formed)

2. Diarrhea (watery feces)

Ease of 0. Slight/moderate resistance - animal is easy to handle, may squirm or vocalize

Removal/Handling

1

occasionally.
. No resistance - animal is [imp/flaccid when being handled.

2. High resistance/aggressive - animal is difficult to handle, and/or squirms continuously,

and/or tries to bite handler.
. Aggressive - biting or lunging behavior specifically directed at handler.

Emaciation

. Absent
. Present (confirmed using body weights)

32
]

Normal

. Exophthalmos - abnormal protrusion of eyeball

. Endophthalmus — sunken eyeball

. Eye damaged - mechanical damage (e.g. orbital bleeding, etc.)

Fur/Skin Appearance

. Normal

. Unkemnpt - coat rough or ungroomed, may be slightly stained
. Urine stained/wetness (Ano-genital staining)

. Hair loss

]
=)

= OIW N = 0w N = Ol= OW

. Normal

. Abnormal - limbs exaggerated/splayed, hind limbs and/or forelimbs show exaggerated
placement or movement

. Non weight bearing (Limping)

Lacrimation

b o= O

. Absent

. Present - lacrimation noticeable.

. Excessive - animal has excessive amount of tearing.
Note: Descriptors (i.e. color of ocular discharge will be noted on daily observation
sheet).

Locomotion

0.

1
2

Normal
. Somewhat impaired
. Totally impaired

248

Motif Exhibit 1052

, Page 248 of 526



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

Page 177
PSL Study Number 43166

APPENDIX G (cont.): DETAILED CLINICAL OBSERVATIONS ASSESSMENT METHODS

SCORING KEY

Mucous Membranes

0. Normal
Present — mucous noticeable

Muscle Tone

1.
2. Excessive - animal has an excessive amount of mucous present
]

. Normal - muscles are resilient and firm and the hind legs go through their full range
of motion.

. Increased - muscles are rigid, hind limbs will not go through their full range of
motion.

. Decreased - muscles are flaccid, hind limbs have little or no resistance to movement

[y

Palpebral Closure

. Eyes wide open
. Eyes halfway shut
. Eyes completely shut

Piloerection

Absent
. Present

- o N O

Posture

. Normal (awake) — alert, sitting, standing, or rearing

. Normal (sleeping) - curled up, usually with head down

. Hunched — abnormal posture

. Flattened (prone) — limbs spread out lying flat or on one side

Respiratory Pattern

Normal

Slow

Rapid

. Rales (Moist or Dry)
. Gasping

. Labored - Dyspnea

Salivation

. None
. Present - salivation is noticeable around the edge of the mouth
. Excessive - salivation extends to the fur around the jaw

Tremors

. None

. Slight — localized to one area, or a twitch/spasm of a localized area
. Severe — more than one area or involving whole body

. Fasciculation — wave-like ripples of a muscle or group of muscles

Unusual Behaviors

. Absent
. Present — Be specific in describing all unusual behaviors on data sheet.

Urination

. None/Normal
. Excessive

—_ O

Vocalization. removal
from cage

0. Absent
1. Present - animal vocalizes unprovoked or continuously vocalizes when being
handled.

Vocalizations, open field 0. Absent
observations 1. Present
Writhing 0. Absent
1. Present
Manipulative Tests
0. Normal

Pupillary reflex

1. Slow or absent- pupil reaction is slow or absent.
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Page 178
PSL Study Number 43166

APPENDIX H: INDIVIDUAL ANIMAL DETAILED CLINICAL OBSERVATIONS'

PRODUCT IDENTIFICATION
Soy Leghemoglobin Preparation

: Group 2: 512 mg/kg/day of test substance corresponds to 250 mg/keg/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/ke/day of the active ingredient.
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PSL Study Number 43166
individual Animal Dataled Clinicat Ohservations
PSL Sty Number 43556
A 23-Day Dietaty Study in Rats
Sex: Male  Day(s) Relative to Siar Date
[7] BetClintbs tRemoval from Cage)
mgkg/day Humdting | Handling | Badlig | Haniiing | Vandling [Voralization|Vocalizion] Vocultzation| Vo< alizalion] voralization] Paipebral | Valnebral | Paipebral | Talpebral
Group | Reaclivily | Reacivity | Reactivity | Reaclivity | Reaglivity | (RCY &) (RC) RO (RC) | Closwre | Cloawe | Closure | Closure
0 7 M 2 -] 0 ¥ 14 21 28 [:} 7 14 21

7001 ] ) D ° T ] 7] [ [ [ ] T q 0

7002 0 0 1} [ o g o [+] L1 Q 0 L L] 0

003 o 1] Q 4} o (1] o 0 L] Q Ll ) 0 1]

7004 1] aQ [} o o 4] 0 0 0 a [} 0 0 1]

N [} [+ [+ D [} ) n [/} 1] L3 0 0 0 [+

TAOG s} [+} 4] i} 0 0 L2 1] 0 0 [} n 1} (1]

007 [H] [+] [e] Q Q 0 2 Q L] L] 13 [} 0 0

i o ] o] 1] 1] 0 9 q 0 L] i3 o] 0 n

008 0 0 0 0 0 o 0 o 0 0 13 3 0 0

1010 0 1] [} 0 Q 0 0 L3 0 o (] [/} [ o
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PSL Study Number 43166
Indadduat Animal Detaled Chnical Qbaervabons
PSL Study Number 43166
A 28Dy Dietary $tudyin Rats
Sex:Male  Day(s) Relative ro Start Date
) DetClinObs (Remeval from Cage)
g kgday Taipebral Lacrimation | Lacrimotion ] Lacrimufion|  Eye (503 By Eye Eye Tiicous | Bucens | Murows
Group ¥ Closure Meanih 1t A
8 1] T 54 21 28 V] ? 14 3l 28 [ 7 14

om 0 o ¢ v 0 i) 0 Q 0 i} L o] [ L1}

7002 (1] 1] ¢ LH 0 1] 0 i} L] Q 1] 1} 1] Q

7003 Q ¢ 0 1] 0 ] 0 0 Q 1} (1] 1] [ H 0

7004 i} [}] ] [1] 0 0] 1] i} [1] 0 (1] 0 ] 1}

7005 o & 1] o D a 0 o ] 0 4] ] [ 0

7006 0 [+] 0 1] ] i} ] 0 1] o i} o o o

007 [} [ 0 ¢ 9 Q Q0 o 1] i [} [ ¢ ]

7008 [H] 0 0 o 0 1] 1] o 0 o o 13 0 D]

7008 L] Q 0 Q Q 1} [ [+ 0 (1] o (1] Q [}
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PSL Study Number 43166
Indhddual Animal Betailed Clinlcal Obsérvations
PSE Study Humber 43166
A 28-Day Dietary Study in Rats
Sex:Male  Day(s) Relative to Stan Date
[} DelCTin0hs (Removal from Cage)
'(';‘ka“'day Musoaz | Musous i3 Salivati Saulivati livation fivation | Emacialion | Exnactation | Enaciabon | Esnacintiont | Emucislion | Piloerection [Pilotreclion
Toup L Membranes | Membranes
2l 8 Q 7 14 21 28 (] 7 14 31 28 [} 7
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PSL Study Number 43166
Indhidual Animal Detaled Clhinleal Gervalion:
PSL Study Humber 43166
A 28-Day Dietary Study in Rats
SexiMale  Dayis) Relative to Slart Date
0 DetClinObs (Remeval from Cage)
'('J_'P“o"“;":“y Pilocrection |Pilocreetion [Pilotrecion ] Far/Skin | EuvSkin | FudSkin | Fuvskm | FurSkin Pitscle TongMusclc TondMusele TencViuscle Tondustic Tong Respiratory
B Paitern
14 2 28 [ 7 14 2 28 1 7 13 21 28 ¢
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7002 [} v 0 ¢ 0 0 9 0 ] ] 0 v v Q
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7004 1} 0 0 1] o 0 ) ] 0 o i} o a 1]
7008 [ i 0 0 0 0 [ 0 o 0 0 ¢ 0 o
006 o 0 Q 0 0 0 0 o 1] o o ¢ 0 o
7007 [ 0 0 0 [ 0 0 [ 0 0 [ i [} ¢
908 13 0 0 0 0 ¢ 1} o ¥ 0 1) 1] 0 o
TO0% ] ] 4] Q Q 1] [+ ¢ L) Q [1] 0 0 L]
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PSL Study Number 43166

Indidgieal Animal Detated Conical Obervaiom

PSL Study Number 43168
A 26-Day Dietary Sthudy inRats

Sex: Male  Day(s) Relative to Stest Date

I DetClinGhs {Removal trom Cage) D ClinObs (Open Fisld Qbsy

kg /day Hepitilory | Respirarory | Rosplislony | Repratory | Puplliay | Pupibary | Pupiliary | Puptiary | Pupiliars | Achvily | Aelivigs | adivily | Ay | ALY
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PSL Study Number 43166
Indbddual Animal Datailed Glinical Observabons
PSL Study Number 43166
A 28.Day Dietary Studyin Rats
Sex:Male  Dayis) Relative to Start Dale
0 Dt ClinObs (Open Field Obs)
G;c;;ll' i L “onvuliions] Convul onvulsi lsi Framors | Tremors | Tramors | Freinord | Tromens Posture Posure Poiture Posture
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PSL Study Number 43166
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PSL Study Numbar 43165
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Individual Animal Dataifed Cinleal Obaervations

PSL Saudy Number 43166
A 28-Day Dietary Study in Rats
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PSL Study Number 43166
Indiddust Animal Deisled Chnical Obsanatons
PSL Study Number 43166
A 28.Day Dietary Study in Rats
Sex: Male  Day(s) Relative to Start Date
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PSL Study Number 43166
eividual Arimal Detailed Cliical Ob
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PSL Study Number 43166
Individusl Animal Detailedt Clinicat Ohservasom
PSL Sudy Number 43156
A 28-Day Dietasy Study in Rats
Sex:Male  Dayv(a) Relative 1o Start Dale
1024 DetClinObs {Removal from Cage)
'('J_‘W‘W;’“Y Hendiing | Hending | Hadlbig | Rmdling | Handling [V oraitzation]VoralizationVoculiztion[Vecalizationj Yocalization] Pulpebral | Folpebsil | Pillpelival | Palpebral
roup Reactivity 1 Reaclivity | Reastivity | Reactivity | Resctivity | (RC) (RC) {RC} {RC) RC) Closwe | Cloaxe | Closre | Closure
[ 7 14 21 28 (1] 7 3] n 28 0 7 14 21
B 9 [ 0 D 0 ¢ 0 [ ) 0 0 © ] ¢
T042 9 Q 0 L] 1] o 0 0 (1] (] a a v 1]
T03 2 0 a 1] [} 0 0 0 LH i 0 o 0 L
F0H 1] ] [1] 0 0 n [ [} [t} [+] Q 0 o 0
5048 L] 9 1] 0 0 L] (1] 0 L1} [+ QO 1] 1] it
046 1] 9 0 (3 0 ] o 0 0 o Q 0 0 n
TO47 ] ] 1] [ 0 0 (1] ¢ o ] Q Q Q 0
048 1] ] ] (1] Q 0 [} 3 1} o i3 ] Q 0
w01 0 ] 0 [¢] ] 0 ¢ (4] i} 0 1] [4] L] 0
7050 0 0 0 [¢] (1] ] o (4] ] 0 L1} U3 L1 !}
269

90€6€0°01 'ON Judled 'sS'N

60200-£20cddI

ON 8se)



926 40 0. 9bed ‘ZS0L Haux3 ol

Page 198

PSL Study Number 43166
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PSL Study Number 43166
Inchdduat Animal Dalaled Clinicat Ctasrvations.
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A 28-Day Dietary Study inRats
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PSL Study Number 43166
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PSL Study Number 43166
tndividual Animal Deialed Clinical Ohservatons
PSL Sty Numbes 4385
A 28-Day Dietary Shudy inRats
Sex: Feniale  Day(s) Relative to Start Date
1518 BetClnObs (Removal from Cage}
g/ Mutos | Mhcous | Saivulion | Ssivation [ Sulnulior ] Salivelion | Salivalion | Emacialien | Emecialion | Emaciation Pt Pitoereetion’
Group 4 Membranes | Mebranes
2l 28 o 7 4 21 28 [} 7 14 21 2B 1] ki
07 0 4] o 1] +] Q 1] 0 0 0 ] 1] 1] 0
TR 0 Q 1] 1] L] L] o ] 0 0 0 L] Q 0
073 0 0 1} ] ] 0 L] 0 0 0 0 LH] 1] 0
0 0 a o o 4] 0 0 0 0 0 0 1] 0 0
018 0 0 a 1] ] n 0 L L] 1] Ll L1} Q L
7076 0 o o D} o 0 0 a 0 Q b 0 0 L]
077 0 i} [ ] Q 0 0 9 0 L] 0 L] v L]
078 1] o [} it 0 0 1] ] 0 Q 0 [} 0 9
079 L] o [} i+ Q 0 0 [4] 0 1} 0 Q o Q
7080 9 ] [t} [+ 0 9 0 ] 2 [} 0 '] 1] Q
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PSL Study Number 43166

Individual Animal Delailed Cinical Dbsesvabons

PSL Study Number 43166

A 28-Day Dietary Study in Rats

Sext Fernale  Day(s) Relative 10 Start Date
1536 DetClinChs {Removal from Cage)
whait Tl T Fun/Skin | FurSke | Fudskin | FuRSKi T RISk G Fongiitsels Tonagviosd Rivs<] Riiicie Tont Resplraioey
Groug Paliesti
v 21 E] [} 7 14 2t 28 U 7 4 F1 28 0

071 0 0 0 o o 0 0 o ] 0 0 1 L a
7072 0 ] 0 [ o ¢ o o U} 1] 0 [} 0 13
073 0 0 0 0 [+} [} 0 o 0 0 0 [ L} [}
oM 0 0 0 [+] [} ¢ [} o i) a9 0 0 0 [}
7075 [} 0 ] D} [ [ [} ] o 0 0 0 0 [}
7076 [} ] [ o 0 [} 0 0 [} 1} 0 [} [} [
7077 o [ [ o 0 [ 0 0 [} 0 0 0 0 [
7078 1] [ 4 D] 0 o L} 0 L1} L1 0 0 0 [
079 [ [ [ 0 ] o [ 0 0 [} 3 0 ] °
080 [ "} " 0 0 v [} 0 [} [} 0 0 ] o
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PSL Study Number 43166
Tndnidual Animat Detailed Chnical Dbsesvalions
PSL Study Number 43166
A 728-Day Dietary Study inRats
Sex: Female  Dayis) Relative to Start Date
[ 536 DaChinObs (Removad from Cage) DaClinObs (Open Field Obs)
gg'kﬂf ‘:"Y Respiory | Respinators | Respirmtony | Repirston | Popiliay | Piptibny | Pupiiiay T Pupiilary | Pupiifay | Acivity/ | Activid | Aciviy | Activiyy | Activiy
foup - Paltern Patlem Paltern Fatiem Rellex Reflex Reflex Reflex Rellex Arougal Arcusal Arousal Arousal Arcusal

7 4 21 28 Q 7 4 21 8 o 7 14 21 28
i) [} ) [ 1] D o o ) D ) v 0 0 0
Ter2 L] 0 [+] [ 0 0 0 ] 0 o v q o Y
7073 a 0 G 9 0 13 0 a o 1] 1] i) o 2
0 ] [ [} [} 0 0 0 1] D 0 L1} 1} 1] a
075 aq 0 [¢] [+] 0 o ] aq L] 0 L] i} [+ ]
7076 0 0 1} [} 0 9 0 0 0 u] 9 Q 0o a9
Rliry Q o ¢ Q 0 L] o Q 0 0 L] Q o 0
3078 0 [} 13 [¢] 0 a 1] Q 1] 1} 1] 0 o i}
7079 Q Q ¢ Q 0 L) o 0 L 0 4] o ] Q
7080 aq [+] 4] Q ) 9 0 Q L 1} L] 0 o Q
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PSL Study Number 43166
Indadduat Animal Delaled Cinleal Dbtenations
PSL Study Humber 43166
A 28-Day Dietary Study in Rats
Sex: Fanale  Day{s} Relative to Start Date
1536 DeClinObs {Open Field Obs)
glﬂv’klfl:ﬂy Convl /! : E Convulions|” Tremory | Trenory | Tranory | Tremory | Trenors Pesture Pasture Posture Fosture
roup ¢

U 7 i) H] 28 [ 1 14 2l 26 0 7 14 21
707t a 0 0 0 9 a 0 0 @ 0 o F) ¢ a
072 9 Q Q 0 L] L] 0 0 (1] 0 L] [H] [H] L]
7073 9 aQ a 0 o 9 0 0 [} Q 0 [ [ 9
7074 9 0 0 0 1] f 0 ] [ '3 o [ [ 9
7075 L] a [1] /] 1] 1] 0 0 (1] ¢ o [\ o L
7076 1] [+] 1] 0 0 0 3 0 o (4] o o 0 0
TO7T L Q 1] ] 0 ] (14 ] ¢ ¢ 9 L] o i\
7078 o 0 o L3 0 0 [} 0 o 0o 9 0 0 0
TOT9 0 1] Q 1] 0 0 (4] 0 L+ [ L Q 9 v
7080 ° 0 9 (1] 0 0 [ (1] [+] )] 1] o 0 0
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Page 248

PSL Study Number 43166
Indiddual Animai Delailed Chnical Observations
PSL Study Humber 43166
A 28-Day Dietary Studyin Rats
Sex: Fermale Dn}'(s} Relative to Stant Date
1535 THCTRObs (Ot FIel Obe
‘(’i'rg“:;"’ ‘:‘” Poature Gail Gaii Gt Gail Gall | Lotomolion L [ Locometion] Defecation | Delecation | Delecation
28 1} 7 iJ 21 8 Ei] 7 14 21 8 ) T 2]
Eib) 1] 0 4] v a9 [+ o 1] ] 0 (1] 0 ] 1]
072 [ ] Q L] 0 [ ] Q (1] 0 [ 1) v ¢
1013 0 [} Q 0 [+] [H] [H] 0 ¢ 0 [i] 0 [ [}
F07 L] o 4] ] 0 ] [+] 0 ] 0 L] 0 o 0
7075 0 1] a L] 1} 1] L+ 0 L] 0 [i3 1] 0 0
7076 0 0 i} (1] ] Q 1] 0 1] ] 0 0 9 0
1037 1} Q Q [} 9 Q 1] 0 @ 0 ) 0 L3 ]
i3 1] a Q 1] Q 0 1] 0 L3 0 0 L] a 0
o 0 [} 0 1] Q 0 ] 0 o v 0 0 L3 0
7080 0 Q o i} 2} 0 L1 0 [ 0 0 L] a v
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PSL Study Number 43166
Indidcusl Animat Detaled Chnical Gbeervations
PSL Study Number 43165
A 28-Day Dietary Study in Rats
Sex: Female  Day(s) Relative to Start Date
1536 DUClnDbs (Open Field Obs)
grka/duy Delecation | Deft Ui Urinwitoh | Urison | Ursralion | Urination | Unusual | Unuswal | Unwsual | Unusuel | Unususl |Vecali Vogal
Group 1 Behaviers | Behaviers | Behavioes | Behaviors | Behaviers {015 (OF)
2 2% [ 7 1B 2 ] ] 7 14 21 28 [ 7
671 0 0 [1] 4] 0 0 1] o ] L] [1] i} Q 0
i raxd 0 0 1] o ¢ 0 [H] ¢ 1} D] L] ] Q [}
073 0 0 0 ¢ L 0 [+ [ 0 0 0 9 0 0
0T 0 0 0 o ¢ Q [ @ ] i} 0 9 a [1]
075 0 0 0 e v} Q n 4] 1] Li] Ll L] 4] ]
076 0 0 [1] [¢] [+] 0 0 [} Q 0 0 1] a 0
077 ¢ 1] 0 o [+ 13 Q o L] Q 0 v v ¢
078 o 0 0 0 Q (] 0 o L] L] 0 4] L] [H
078 ¢ Q 1] 0 0 ¢ 0 o 0 1] 0 o ) (1]
J080 ] G [} 1] 1} 4] 1} [} L] ] 0 0 0 H
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PSL Study Number 43166
ndrdduesl Animat Detailed Ghinical Dbsssvations
PSL Study Number 43156
A 28-Day Dietary Stwdy in Rats
Sex: Female  Dayis) Relative to Start Date
1536 DeaC3in0bs (Oper Ficld Gbs)
mekgiday Voralization]Vocalizationordt]
Group + (o8 (OB (o9
13 ) 38
707 0 [} 3
7072 0 ° 0
073 0 [+ 0
40 0 [} 0
7078 0 [ 0
7076 0 [} 0
w077 [\ [ [}
078 o 0 i
7079 o [ 0
7080 [} [} 0
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Page 251
PSL Study Number 43166
APPENDIX I: INDIVIDUAL ANIMAL BODY WEIGHTS'
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 of test substance corresponds to 500 mg/keg/day of the active ingredient.

Group 4: 1536 mgfkg/day of test substance corresponds to 750 mg/kg/day of the active ingredient.
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Page 252
PSL Study Number 43166
Individual Animal Body Weighte
P5L Study Number 43166
A 28-Day Dietary Study in Rats
Sex: Male  Bodyweight {g)
{t Tay(s) Relative
mg/ke/day to Start Date
Group |
0 7 I 21 28
7001 240 297 345 396 429
7602 232 273 »n7 362 82
T3 238 288 334 372 491
ORI 234 271 MG 33 350
7005 218 267 305 30 357
706 47 303 47 104 134
7007 242 308 358 400 430
T8 | 230 k2] 328 361 79
7008 241 207 342 381 400
7010 232 290 327 366 375
Mean | 2364 2877 3323 3732 3947
b 6.4 140 16.5 227 288
N 10 o 10 10 10
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Page 253

PSL Study Number 43166

Endividual Anima Body Weights

PSL Study Number 431656
4, 28-Dary Dietary Study inRats

Sexi Mule  Bodyweight ()
512 Day(s} Relative
meg/ke/day to Sturt Date
Group 2
4] 7 14 | 28
7021 232 28 32 63 390
7022 236 29% 346 ki 103
023 243 299 353 39 415
7024 216 298 36 383 400
f{izh] 237 291 331 369 387
TH6 232 288 35 381 403
HRI 240 i} 330 Kyl 398
7028 | 128 273 309 31 155
e 241 306 170 421 458
7030 128 271 316 359 380
Mean | 236.4 2806 3370 376.6 3989
so 6.1 181 18.4 21.4 26,4
N 10 10 10 10 10
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PSL Study Number 43166
Individieal Anirnal Body Weights
PSL Study Number 43166
A 28.Day Dietary Study it Rats
Sex: Male  Bodyweight ()
1024 Day(s) Relntve
mghg/day to Start Date
Group 3
o 7 L] 21 28
TO4 238 281 333 377 402
7042 250 36 67 E11Y 448
043 232 282 322 366 382
7044 3 95 353 401 q34
TS 233 288 337 78 401
7046 244 308 371 413 148
47 239 304 360 406 433
M8 |21 103 360 441 145
049 | o232 270 309 137 364
7050 227 172 304 335 345
Mean { 236.7 909 316 384.5 410.2
5D 70 143 24.2 kIR a7z
N{ 10 10 10 10 10
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PSL Study Number 43166
individuat Anima Body Weights
PSL Study Number 43166
A 28.Day Dietary Study in Rats
Sex: Male  Bodyweight ()
1536 Day(s) Relative
mgfkpiday to S1art Date
Cirong 4

] 7 14 21 28

7061 244 265 34z 380 404

7062 234 288 335 374 403

T063 33 270 305 345 369

TG 240 304 363 A8 446

7065 246 308 362 404 432

7066 | 239 99 351 396 471

067 244 306 355 394 420

7068 | 226 281 326 362 385

T06% 29 03 26 360 kyi

7070 231 284 330 366 396

Mean | 2363 29238 39,5 179.9 105.5

3D 6.7 122 136 227 244

N 10 10 i 10 19
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Page 256

PSL Study Number 43166

ndhvidua) Animaal Body Weights

PSL Study Number 43165
A 28.Dayy Dietary Study in Rats

Sex: Femate  Bodyweight (g)
0 Duy(s) Relative
mg/kg/day Io Start Bate
Group |
o 7 b 21 28
7011 165 178 188 204 208
7042 163 188 204 223 228
013 197 210 261 282 288
O 187 222 220 N} 249 353
FO1S 181 205 217 243 252
7016 169 195 212 225 250
o7 156 16 192 209 273
8 175 201 224 255 262
7089 180 212 239 24 264
7020 168 196 231 258 270
Mean | 74.] 198.3 21838 2392 249.8
Sh| 123 118 219 210 2.0
N| 10 10 10 10 1]
i [RC:Rewrighed. food and water OK]
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Page 257
PSL Study Number 43166
Irdivicheal Asimal Body Weights
P3L Study Number 43165
A 28.Day Dietary Study in Rals
Sex: Female  Bodyweight (g)
512 Day(s) Relative
mg/ke/day to Start Date
Group 2
i 7 ik ] U 28
7031 192 207 23y 216 257
32 175 195 208 2% 137
F033 173 200 2i0 2281 238
7034 162 183 198 208 219
7035 168 194 28 e} 4
7036 168 202 218 23 242
7037 153 169 182 187 1%6
7038 193 220 236 250 265
7039 183 218 244 240 171 260
7040 177 215 235 246 275
Mesn 1 1744 2010 2085 293 244.0
B A 16.5 1946 19.4 233
N o 10 10 10 i0
1[. RC:Reweighed, food and waler OK] 2 [RCRewsighed. food and water OK]
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Page 258
PSL Study Number 43166
Individual Animal Body Weights
PSL Study Mumber 43166
A 28-Day Dietary Study in Raly
Sex; Fomwle  Bodvweight (g)
1024 Tay(s) Relative
mg/kg/day o Start Date
Gronp 3
[i 7 14 H 28
7081 162 189 202 210 229
7052 162 192 28 224 238
7053 182 210 251 249 267
7054 189 216 239 155 267
7055 198 224 236 268 277
7036 176 24 239 257 266
7057 11414 185 204 221 237
7058 | Eaw 198 Fik) 228 237
7059 180 214 238 25 270
7060 F72 198 217 225 244
Mean | 1756 040 2237 38,8 253.2
S 1.8 135 116 194 17.7
N 13 10 10 10 10
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PSL Study Number 43166
Indvidual Anima Body Weights
PSL Study Number 43166
A.28.Day Dietary Sty in Rats
Sex: Fomale  Bodyweight (g)
1534 Day(s) Relntive
mp/ke/day to Start Date
Group 4
a 7 14 21 28
F071 17t 198 252 240 243
7072 168 196 258 239 246
7073 18t 208 232 244 263
7074 179 195 215 229 234
7075 177 201 218 229 241
7078 163 190 214 242 245
077 187 215 241 260 M
7078 162 191 213 N w7
07% 196 215 246 258 262
TOS0 139 184 199 5 340
Memn | 1743 1903 2213 238.0 248.7
sbh 1.9 10.5 143 13.1 124
N 10 10 10 10 10
3N
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Page 260
PSL Study Number 43166

APPENDIX J: INDIVIDUAL ANIMAL MEAN DAILY BODY WEIGHT GAIN'

PRODUCT IDENTIFICATION
Soy Leghemoglobin Preparation

: Group 2: 512 mg/kg/day of test substance cormesponds 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 ingredicnt.
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PSL Study Number 43166
Indivickeal Animal Mean Daily Body Weight Gain
PSL Study Number 43165
A 28Day Dietary Study in Rats
Sex: Male  Mean Daily Body Weight Gain {g/lay)
0 Thay(s) Relative
mgkg/day ta Start Date
Group 1
0—7 T—4 | —-21}121—28] 028
0l 8.1 89 73 47 6.8
7002 5.9 77 5.0 29 5.4
7003 7.1 6.6 6.4 31 58
7004 5.3 56 4.7 24 4.5
7005 5.6 54 5.0 24 4.6
F006 8.0 6.3 8.1 4.3 .7
7007 9.4 74 40 4.3 6.1
7008 146 64 47 16 5.3
7009 8.0 &4 5.6 27 57
™o 8.3 5.3 5.6 i3 5.4
Mean | 7.33 6.37 584 3.07 5.65
sb 135 0.77 115 1.06 .84
Njlo 10 10 10 10
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Page 262
PSL Study Number 43166

Individual Animat Mean Daily Body Weight Gain

PSL Study Number 43165
A 28-Day Dietary Study in Rate

Sex Male  Mean Duily Body Weight Guie (g/day)

312 Tmy(s) Relstive

mg/kg/day to $lart Date

Growup 2

0—7 T—eld | W1=12] [ 21 =28} G—128
7021 74 57 56 19 5.6
02 84 73 53 29 8.0
7023 8.0 77 5.6 33 &.4
7024 7.4 6.9 3.3 24 8.5
o5 iy b 54 2.6 54
7026 3.0 8.1 3.1 3l 6.l
7027 1.3 56 6.3 34 36
7028 Gt 5. 4.6 2.0 4.5
7029 2.3 9.1 7.3 53 78
7030 6.0 6.1 6.1 30 54
Mean 7.60 6,97 5.66 31 .80
D 0.94 1.30 0.73 091 0.83
N|1¢ 10 10 10 10
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PSL Study Number 43166
Individual Animal Mean Dasly Body Weight Gain
PSL Study Number 43166
A 28-Day Dietary Study in Rats
Sex: Male  Mean Daily Body Weight Gain (g/duy)
1024 Duy(s) Relative
mg/ke/day to Stard Date
Group 3
0—7 T— b | 14—21 {2528 028
04 6.1 T4 6.3 36 59
T042 8.0 8.7 T4 4.1 A
T3 7.k 37 6.3 23 5.4 .
7044 9.1 83 69 1.7 7.3
7045 79 70 549 33 6.0
Kl 4.1 2.0 6.3 4.7 i3
7047 43 8.0 6.6 39 o9
7048 3.9 8.1 7.3 4.9 7.3
7049 5.4 5.6 4.0 39 4.7
7050 6.4 4.6 A4 14 4.2
Mean 774 .24 6.13 3.67 6.20
sb LAG 1.49 1.12 1.10 i.i4
Nf1o 10 10 i 10 .
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PSL Study Number 43166
Individual Animal Mean Daify Body Weight Gain
PSL Study Number 43165
A 28-Day Dielary Study in Rats
Sex: Male  Mean Daily Body Weight Gain (p/day)
1536 Day(s) Relative
mg'ke/day to Start Date
Gronp 4
07 T dd [ 1 2] 3 21— 28 | 0 —28

7061 7.7 6.7 54 34 58

7062 7.7 6.7 5.6 +4.1 6.0

7063 53 50 b 34 19

7064 2.1 BA 7.9 1.0 7.4

7065 895 7.7 6.0 4.0 6.6

7066 8.6 74 6.4 36 6.5

7067 5.9 2 5.6 37 63

7068 7.9 6.4 5.1 3.3 57

T06% 9.1 4.7 49 27 54

7070 7.6 6.6 5.1 4,1 5.9

Mean | 807 6.67 597 3.66 6.04

S L16 113 0.86 0.47 .70

NJji10 10 Hi 10 10
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Page 265
PSL Study Number 43166
Incivideral Animal Mean Daily Body Weight Gain
PSL Study Number 43166
A 28-Day Dietary Study in Rats
Sex: Fenale  Mean Daily Body Weight Gein (g/day)
I Day(s) Relative
mg/kg/day 1o S1ar Date
Growp 1
0=7 [ T—=10 142121 =8| 0—28
gt 1.9 14 23 0.6 L5
042 36 2 2.7 0.7 23
7013 1.9 3 30 09 33
7014 5.0 03 4.1 06 24
7015 34 1.7 37 L3 2.5
70le 3.7 24 19 36 9
7017 19 23 24 20 |
7018 7 32 L] | £H] 3.4
019 4.6 39 0.7 29 ERY
7020 4.0 5.0 39 L7 1.6
Mean | 346 293 2.91 151 AL ]
Sp i.03 2.0¢ 1.15 1.03 ¢.60
Nfjlo 10 10 10 i¢
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Page 266

PSL Study Number 43166

Individual Animal Mean Daily Body Weight Gan

PSL Study Mumber 43165
A 28-Day Dietasy Study in Rats

Sex: Feniale  Mean Daily Body Weight Gain (g/day)
512 Dy(s) Relative
mg/kg/day %o Start Date
Gronp 2
07 Foald | 14 er2E 12128 028
7031 l6 31 1.0 16 23
7032 9 1.9 23 1.9 12
7033 kR 1.4 26 L4 23
7034 30 21 1.4 1.6 20
7035 37 34 1.6 21 27
7036 4.9 23 2.1 23 2.9
7037 23 1.9 0.7 13 15
7038 39 23 20 21 26
i< 4.6 37 -0.1 29 28
7040 54 2.9 1.6 4.5 3.5
Mean | 330 2.50 1.51 13 2.4
SD 096 0.75 0.82 0.85 0.53
N |10 10 10 10 10
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Page 267
PSL Study Number 43166

Individual Animat Mean Dally Body Waight Gan

PSL Study Number 43165
A 28-Day Dietary Study in Rafs
Sex: Fomale  Mean Daily Body Weight Gain (g/day)
1624 Dny(s) Relative
mg/ke/day 1o Start Dhate
Group 3
0—7 T—14 | =21 |21 -3 | 60—+28

051 kX 1.9 1.1 27 2.4

7052 43 34 1.1 20 2.7

T053 4.0 10 26 26 30

705 kXY 33 2.3 1.7 28

7655 37 7 4.6 13 2.8

7036 54 hX 26 13 a2

7057 27 27 24 23 25

058 4l 24 1.5 13 2.4

059 419 34 19 27 32

7060 3.7 27 1.1 2.7 2.6

Mean | 4.06 281 16 .06 277

5D o072 0.66 1.03 0.63 0.30
NJlo 10 10 4] 10

339
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Page 268
PSL Study Number 43166
Indvidual Arémal Mean Daily Body Weight Gain
PSL Study Number 43166
A 28.Day Dietary Study in Rats
Sex: Female  Mean Daily Body Weight Gain (g/day)
153a Duy(s) Relative
mg/ke/day 1o St Date
Gronp 4
0—7 | T=1 {1=2 [ V=28 628

7071 39 20 A0 Lt 28

072 +0 3l 1.6 24 8

7973 19 34 i.7 27 29

7074 2.3 29 1o 07 20

7075 34 24 16 1.7 23

7076 3.9 41 i3 0.4 29

7077 4.0 i3 27 1.é 30

7078 L1 3l £ 1.9 N

7079 2.7 4.4 13 0.6 24

7080 3.6 2.1 37 21 28

Moean | 3.57 3. 339 1.53 2.66

5D 0.61 0.8 096 079 0.34

N |10 10 10 10 10
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Page 269
PSL Study Number 43166

APPENDIX K: INDIVIDUAL ANIMAL MEAN DAILY FOOD CONSUMPTION'

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 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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Page 270
PSL Study Number 43166
Individual Animal Mean Daity Food Consumplion
PSL Study Number 43156
A 28.Day Dietary Study in Rale
Sex Male  Mean Daly Food Consumption (g/day)
0 Oey(s) Relaive
mglig/day to Start Date
Group 1
3T T—=10 | 10=14 | 14=17 | 1T=21 | =24 | 4281 328
7001 B0 213 270 273 279 223 23 272
7002 | 20 73 270 3 279 23 23 72
7003 270 245 283 248 254 208 285 252
7004 | 270 245 263 248 51 208 %5 252
7005 21 5.2 246 253 55 21.8 276 5.7
7008 21 25.2 246 25.3 259 28 786 257
7007 29 7 280 260 %68 228 283 272
7003 | 2849 wnr 280 260 6.8 228 33 7.2
7009 | 271 268 285 26.0 6.3 H2 %.9 8.0
1010 ] 9 68 269 26.0 53 2.2 %4 26.0
Mean | 28.03 2630 2655 2590 2638 2180 270 26,28
SDp 168 131 117 0.89 0.87 o7 1.64 0.85
NE 0 10 10 10 10 18 10 o
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Page 271
PSL Study Number 43166
Indvidual Animat Mean Dally Food Consumplion
PSL Stuty Number 43165
A 28Dy Dietary Study in Rats
Sex Mole  Mean Daily Food Consumplion (g/day)
512 Day(s} Relative
mghkgl/day to Stant Date
Group 2
37 | 700 | 0sid | 1817 | =21 | 21 =34 | 2438 | 3= d8
7021 | 288 67 %69 %2 59 715 7.6 %2
02| = 262 269 %2 %9 25 76 22
7023 294 2715 276 250 264 215 s %6
7024 | 24 275 6 %.0 %4 215 75 2656
7025 § 288 278 27.4 240 265 218 23 267
7026 | .8 78 274 240 265 213 2.3 267
%7} B 26.2 29 243 5.9 25 8.8 260
7028 | 281 2.2 259 243 259 215 .8 260
700 | 20 78 285 28 27.9 240 06 8.1
7030 | o 27.8 285 %8 279 240 06 8.1
Mean | 28.60 2710 272 | B4 2650 20 .75 %.73
so| os2 081 091 183 0w 5.03 1.21 0.76
n| 10 10 10 10 10 10 10 10
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Page 272
PSL Study Number 43166
Individual Animal Mean Daily Food Consumplion
PSL Study humber 43168
A 28-Day Dietary Study in Rals
Sex Male  Mean Daily Food Consumplion (g/day)
1024 Day(s) Relative
mykg/day to Stant Date
Group 3
=7 T 10 | 10=14 | 14ama 7 | 172t | 210224 { 2428 | 328
704t 283 200 285 25 293 230 06 286
7042 | 283 294 25 295 28.3 230 0.6 285
043 | 28 278 216 278 271 220 B4 74
7044 | 208 278 216 278 271 220 284 274
7045 30.0 280 298 252 275 243 303 28.2
7048 3090 290 208 5.2 215 243 33 82
T047 88 23.0 286 2.2 286 23 305 280
7648 88 290 286 202 286 223 3.5 280
7649 745 242 239 220 230 197 2.9 238
7050 | 245 242 239 220 0 167 %9 235
Mean | 2823 2780 27.88 26.33 27.10 27 R K] .44
SB 208 197 225 278 3 1.8t t.92 1.98
N 10 10 10 10 10 10 10 1]
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Page 273
PSL Study Number 43166

Individua Animal Mean Daily Food Consumption

PBL Study Number 43166
A 28-Day Dietary Study in Rals

Sex Male  Mean Dailly Food Consumption (gfday)

1536 Day(s) Relative

mykg/day to Statt Date

Group 4

37 Tt 10 | 0m1d | 14=37 | 1T=21 | 2HRd | 2428 | 328
7061 218 213 2638 252 256 23 8.1 263
7062 8 277 268 26.2 256 213 28.1 263
7063 285 n7 26.4 253 215 23z 25 26.7
7064 | 285 21 26.4 253 a5 32 275 26.7
7065 24 217 286 287 219 228 3.1 27.8
T0E5 | 294 217 286 287 219 28 301 7.8
To§7 0.1 293 286 273 273 27 308 28.2
7068 | 301 293 286 273 273 27 0.8 282
Joss [ 274 272 2693 53 %4 23 2.4 26.6
0l 74 72 %9 253 26.4 223 29.4 26.6
Mean { 28.63 2790 27.45 2517 2693 4 .18 2713
R 1.07 .78 103 0.82 w86 0.66 1.28 0.78
N{ to 10 10 10 16 10 10 Hi
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Page 274
PSL Study Number 43166
individusal Animal Mean Dy Food Cansumgtion
PSL Stidy Number 43166
A28-Day Dietary Study in Rats
Sex Female  Mean Caily Food Consumption (giday)
bl Day(s) Refative
mghgiday to Start Date
Group 1
3 7=50 0—1d | 1417 |17 =21 [ 2 —24 | 2828 | 328
701 ] 199 173 178 180 174 48 184 178
iz | s 13 18 180 174 148 18.4 178
1013 24 232 216 27 223 182 21.3 21.3
w01 | 24 232 216 217 23 162 2.3 23
7015 | 221 183 190 187 196 165 2.3 195
006 | 21 183 190 187 196 165 2.3 195
mr ne 178 184 18.7 193 153 2.4 19.0
7018 | 2t 178 124 187 193 153 2.4 190
7018 | 136 200 210 193 208 167 23 21
700 | 196 200 210 193 08 167 23 201
Mean | 2118 | 1933 | 1955 | 192 | 1988 5% | 20 19.55
so| 12 223 158 134 172 074 1.36 1.24
Nj 10 10 10 10 10 10 10 10
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Page 275
PSL Study Number 43166

Incividual Animal Mean Dzily Foad Consumption

PSL Study Number 43165
A 28 Day Dietay Study in Rals
Sex Female  Mean Daity Food Consumption (glday)
512 Day(s) Relative
mgkgiday to Start Dale
Group 2
I=7 F—i0 | 10—td | 1417 1 1721 | 21 —24 | 428} 328
70 21 198 238 05 195 162 35 210
iz 241 19.0 238 205 199 16.2 235 210
7033 203 18.2 183 200 180 1523 29 190
WMy 203 18.2 183 200 18.0 153 209 190
1035 203 18.3 1838 187 180 166 2041 1838
7035 | 203 183 184 187 19.0 160 At 189
0¥ 29 17.7 20.6 188 20 163 8.9 200
7038 | 229 177 20.6 188 20 163 1.9 20.0
7038 | 206 180 268 180 05 17.3 23 204
04| W06 180 20.8 100 03 17.3 3 201
Mean | 21.23 18.43 2045 19.40 20.08 16.23 2.8 19.78
s 113 0.54 202 076 1.18 068 1.4 0.82
N 10 10 10 10 10 10 it 10
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PSL Study Number 43166
Indvidual Anzmal Mean Daily Food Consumplion
PSL Study Number 43166
A 28Day Dietary Study in Rats
Sex Female  Meap Daly Food Consumption (g/day)
1024 Day(s) Relative
mgikglday to Star Date
Group 3
37 T=10 | 10wetd | 1417 | §7 =2 | 21 =24 | 2428 | 3 =28
T05¢ 29 115 18.4 7.7 17.3 158 205 18.4
fo52 | 209 175 184 177 173 158 205 184
7053 220 19.7 206 19.5 208 185 23 203
7054 20 19.7 206 195 2038 155 223 203
7055 29 232 204 20.0 206 i6.3 2.4 208
7055 | 2209 232 204 200 208 163 214 208
7057 199 17.2 180 168 180 158 198 181
7058 199 17.2 18.0 168 18.0 158 16.8 18.4
7959 196 180 199 183 20.% 183 21.5 194
7060 19.6 18.0 19.9 8.3 201 163 21.% 194
Mean | 21.05 19.30 1945 18.47 19.35 19.97 21.08 18.40
o 1.3 2% 112 1.22 1.52 034 091 1.09
N0 10 10 10 10 i 10 10
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Page 277
PSL Study Number 43166
Individua Animat Mean Daily Focd Consumption
PSL Stidy Number 43168
A 28.Day Dielary Study inRats
Sex Female  Mean Daiy Food Consumplion (giday)
1536 Day(s) Relatve
mg/kgiday o Start Date
Geoup 4
AT | T—10 | 1014 | 14=17 | 17 =21 [ 21 =24 | 24—=28 | 378
T07t 198 2 10 178 181 147 208 181
7012 | 198 17.2 7.0 178 181 147 w08 181
073 21.% 8.2 19.6 179 19.8 162 19.6 194
FLICN SR 19.2 196 17.0 199 162 19.6 181
7005 | 205 19.3 185 19.5 190 160 211 9.4
7016 | 205 193 195 145 19.0 16.0 211 9.4
Hurg 25 198 19.4 19.7 19.6 157 201 19.4
7078 | 205 19.8 19.4 19.7 19.6 15.7 201 194
7079 | 180 19.0 199 187 180 157 206 19.4
7080 18.0 18.0 19.9 18.7 19.0 157 2.6 19.9
Mean | 20.18 18.90 19.08 18.73 19.13 15,63 2045 19,00
sDf 0w 0.96 111 117 0.64 055 0.55 0.52
N 10 10 10 10 10 10 10 16
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Page 278
PSL Study Number 43166

APPENDIX L: INDIVIDUAL ANIMAL FOOD EFFICIENCY"#

PRODUCT IDENTIFICATION
Soy Leghemoglobin Preparation

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

2 Group 2: 512 mg/kg/day of test substance corresponds to 250 mg/kg/day of the active ingredient.
Group 3: 1024 mg/fke/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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Page 279
PSL Study Number 43166

individud Animai Mean Food Efficiency

PSL Study Nmber 43166
A 28 Dary Dietary Sty ine Fats

Sex: Male  Food Efliviency
0 Day(s) Relative
mg/ke/day to Start Date
Group |
0—7 T— k| 14—21 | 2] 28
7001 036 025 0.26 0.18
7002 | 028 028 0.8 [181]
7003 032 0.26 5.26 &3
7004 | 024 0.22 0.3 &.10
7005 | 024 012 G.an .10
7006 | 034 0.23 0.32 0.37
7007 0.36 0.26 023 0.17
7008 | 0.29 0.23 0.18 0.10
W0e | 0.3 0.24 0.21 G.11
e 032 0.20 0.21 0.05
Mean | 0.304 0.241 0,223 0,121
5D | 0.046 0.025 0.044 0.040
N HO 10 10 10
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Page 280

PSL Study Number 43166
Individual Animal Mea Food Efciercy
PSL Study Murmber 43166
A 28Dy Dietary Study in Rats
Sex: Male  Food Efficiency
512 hay(s) Relative
mg/ke/day 10 Start Date
Croup 2
0—7 T—l4 | 14—=21]21—28

7021 0.31 0.22 0.22 Q.15

022} 0335 0.27 021 a.bk

T2 0.33 0.8 0.22 Q.13

7024 | 031 0.25 0.20 0.10

pLi7a] 032 0.21 6.2t 0.10

7026 | 033 0.30 9,20 0.12

027 0.30 0.21 925 0.13

7028 | 0.27 0.20 Q.18 0.08

7029 036 0.32 0.26 019

7030 0.21 0.23 022 0.11

Mean | 0382 0.248 0.217 G123

SD | 0.038 0.043 0.022 0.032

N {10 10 10 i
352
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Page 281
PSL Study Number 43166
Indvidual Animal Mean Feed Efficiency
PSL Study Number 43165
A 28.Day Dietary Study in Rals
Sex: Male  Food Efliciency
1024 Day(s) Relslive
mg/ke/day 1o Start Date
Group 3
D=7 | Teadd [ 1h—21 [ 21 =18
i 0.27 0.25 011 0.13
7042 | 033 0.30 0.25 0.15
T3 0.30 0.21 033 0.0
o4 | 038 039 0.35 0.18
Jod5 | 031 0.24 0.22 0.12
6 | 037 031 9.2 Q.17
7 037 028 $.33 i
7048 | 0.33 0.28 0.20 0.18
TM9 F 023 023 018 {417
7050 0.27 0.1% 0.20 0.06
Mean | 0319 0.258 0.227 0.139
50 | 0.05] 0.0 0.026 D040
N jo 10 10 10
353
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Page 282
PSL Study Number 43166
individuat Animal Mean Food Effciency
PSL Study Number 43165
A28 Day Dielary Study in Rate
Sex: Male  Food Efliciency
1536 Day(s) Relutive
rg/keddoy to Start Date
Grronp 4
B—7 | 7—14 | 14 —=21 21 =28

7061 | 0.34 0.25 6.2 0.1

7062 | 0.3 0.25 0.22 0.16

083 0.23 0.1% 0.22 0.13

064 | 0440 031 0.30 0.16

7065 Q.35 027 0.22 0.1%

7066 | 0.34 0.26 0.23 0.13

TOR? 0.33 o2 ] 0.20 0.4

ToeE | 029 0.22 0.19 0.12

7062 { 036 07 0.19 0.i0

707¢ | 030 0.24 0.20 a.le

Mesn { 0,329 Q.24 0.217 0.139

S0 {08 0.0:40 0.051 ¢.019

N {0 10 10 11
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Page 283

PSL Study Number 43166

individual Animal Mean Food Efficiency

PSE Study Number 43165
A 28Day Dietary Study in Rale

Sex: Femufe  Food Efficiency
] Day(z) Relfalive
mg/kg/day to Start Date
Group |
b7 Tosbd | 14 wa) | 2] ~e 28
018 | @2 0.08 [IAX) 0.03
7o12 922 0.13 015 0.4
7013 4.1 §.32 0.4 0.04
7014 | 027 -4.01 019 0.03
7015 | 019 0.09 0.19 0.07
7016 | 0.20 033 .10 0.1
7017 0.16 Q.43 0.13 a1l
7018 | 0.20 0.13 0.23 0.05
e | 025 0.9 0.04 Q.14
7020 0.22 0.24 0.19 0.09
Mean | ¢.193 0.148 8149 0.080
S { 0.055 0.093 0.057 0.052
N 1o 10 0 10

355

Motif Exhibit 1052, Page 355 of 526



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

Page 284
PSL Study Number 43166
Indridual Animal Mean Food Efficiency
PSL Study Mumber 43166
A 28-Day Dietory Study in Rals
Sex: Female  Food Efliciency
312 Day(s) Relative
rg/ke/day ta Start Date
Gronp 2
(LR Treld | bdwel] [ 21 =28
7031 | 020 0.14 6.05 3.08
032 | Gis 0.09 o1 0.09
7033 323 0.08 0.13 0.08
7034 | €18 0.12 0.07 .08
7035 9.23 0.18 0.03 .12
7036 | 029 0.12 C.it ¢.12
7037 0.12 0.10 £.03 0.07
7038 | 021 012 0.i% 012
7039 | 0.24 0.1% -G.0l .14
7040 | 0.28 0.1 0.08 0.21
Mean | 0.215 0128 0077 [LEFN1
8D | 0.052 0.037 02 6041
N jio 10 10 10
356
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Page 285

PSL Study Number 43166
Endividual Animal Mean Food Eficiency
PSE Study Number 43166
A 28-Day Dietary Study in Rals
Sex: Female  Food Efficiency
1024 Day(s) Relative
mg/kg/day to S1art Diate
Group 3
0—7 F—ld [ 14 —=72] | 2] —28
7051 0.23 0.10 0.07 0.15
52 ] 0.25 019 0,07 0.1
7053 | 6.21 0.15 0.13 0.13
7054 | 6.21 0.16 0.11 0.09
7055 0.19 008 022 0.07
036 | 0.28 0.17 Q.13 0.07
7057 0.l6 o.13 9.14 0.13
7058 | 0.25 0.1 0.t1 0.07
7059 0327 0.18 0.10 LATS
7060 | 0.20 0.4 .06 LA
Mean | 0.226 0.146 0.112 .19
sb { o037 0.033 2.049 0.033
N 1o 10 3¢ 10
357
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Page 286

PSL Study Number 43166

Endividual Animal Mean Food Effciency

PSL Sludy Number 43166
A 28-Day Dietary Study in Rats

Sex: Female  Food Eflivieacy

1336 Day(s} Relative

mg/kg/day to Start Date

Group 4

0= T— 14 | FA—=2] | 2] - 28
7071 0.23 0.12 0.22 0.06
072 | 0.2 0.18 0.09 0.13
7073 023 0.18 .09 0.15
7074 | O.14 0.15 0.1 0.4
7075 0.19 0.13 0.08 0.09
7076 | 0.22 6.2] 0.i7 0.02
7077 023 019 IRE] 0.09
7078 | 0.23 .16 0.08 0.10
7079 | 0.15 o3 0.09 0.03
7080 | 0.1% 0.11 0.19 0.12
Mean | 0.204 0165 0.126 0.083
51 | 0,038 4.040 0.052 0044
N i0 10 10
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Page 287
PSL Study Number 43166

APPENDIX M: INDIVIDUAL ANIMAL MEAN DAILY DIETARY INTAKE OF
SOY LEGHEMOGLOBIN PREPARATION!

PRODUCT IDENTIFICATION
Soy Leghemoglobin Preparation

! Group 2: 512 mg/kg/day of test substance corresponds 10 250 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 mgfkg/day of test substance corresponds to 750 mg/keg/day of the active ingredient.
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Page 288

PSL Study Number 43166
Individual Arimal Mean Dietary Intake.
PSL Study Number 43166
A 28-Day Dietasy Study in Rats

Sex: Male  Diefary Intnke Variable (img/kg/day)

0 Day(s) Relative

mg/kg/day to Start Date

Group 1

07 714 1421 21 28 028
7001 0 0 il ] 1}
7002 0 0 ] 1] 0
7003 0 4] 0 Q 0
00 0 0 ] Q 0
7005 0 Q 9 0 0
106 0 0 0 ] 0
007 0 4] ¢] 0 0
7008 0 0 ] Q 0
7009 0 0 4] 0 0
7010 0 Q 0 0 0
Mean 0.0 0.0 .0 0.0 0.0
5D 0.0 0.0 6.0 0.0 0.0
N 10 10 10 10 10
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Page 289
PSL Study Number 43166
Individkial Animial Mean Dielary lntake
PSL Study Number 43165
A 28-Day Dielary Study in Rats
Sex: Male  Dietary hunke Variable (ing/kg/day)
s12 Day(s) Relative
mpkg/day 1o Surt Date
Gronp 2 -
[ 7w id 142l 208 0-+28
2l 482 544 512 492 480
7022 169 516 482 471 159
7623 468 526 476 458 456
T024 466 533 486 472 464
7025 430 §51 500 5k 484
7026 487 542 482 493 474
7027 474 521 493 492 468
7028 503 556 533 546 507
W 489 59 492 68 463
7030 533 598 576 357 333
Mean 435.1 5105 503.2 495.9 A78.9
5P 20.9 2435 307 332 247
N 10 10 ] 10 10
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Page 290
PSL Study Number 43166
Individuat Animal Mean Dielary Intake.
PSL Study Number 43166
A 28-Day Dielary Study in Rats
Sex: Male  Dietary Intake Variable (mg/kg/day)
1024 Day(s) Relatve
mg/kg/dny to Strt Date
Group 3
K] aid [FPe1l 21 28 078
7041 918 1188 1129 1034 1009
7042 866 1083 1020 29 219
43 989 1142 1089 1016 1001
7044 967 1065 593 905 925
TS [{] 1172 t012 1048 tood
T046 954 1079 921 946 919
T7 981 1079 G998 948 916
048 97 108} 997 920 937
Toi vz 1032 Az 9% 93
7050 998 £037 963 1006 9352
Mean 9663 1095.9 1007.2 9730 934.7
sD 42.5 535 61.7 49.1 360
N 10 10 10 10 Lo
362
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Page 291

PSL Study Number 43166
Indvidual Animal Mean Dietery Intake.
PSL Study Number 43166
A 28-Day Dietary Study inRals
Sex: Male  Dietnry Intake Varinble (mig/kg/day)
1336 Day(s) Relative
mprkg/day to Strt Date
Group 4 .
[ 7oAt T4 2 31 28 028

7081 1338 IS8T 1463 1411 1373

7062 1374 1623 1489 1424 1397

7063 1435 745 1669 1376 1516

7064 1327 1504 1389 1303 1302

7065 1421 1569 1458 17 1388

7066 1463 1617 1496 1450 £425

7067 1519 1431 1488 1471 E44Y

7068 1659 1176 1620 1603 §576

F062 1516 1625 1544 1563 187

7070 1537 1638 £521 1518 1169

Mean 1459.8 §631.5 1513.7 14739 1438.2

Sp 103.0 789 8Lt 9235 186

N 10 10 16 114 10
363
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Page 292
PSL Study Number 43166

Indvidual Animal Mean Dielary Inlake

PSL Sudy Number 43165

A 28 Day Dielary Stucly in Rals

Sex: Feninle  Dietary Intake Variable (mg/kp/day)
0 Day(s) Relative
mgkg/day to Start Date
Gronp 1
07 T4 14 —21 2] =28 0 -+ 28
701§ o ] [1} a 0
7012 @ | o ¢ 0
7013 o o [} a o
7014 0 [} 0 0 o
7015 0 1] [i] 0 o
016 0 ¢ 0 Q g
T0L7 ] O 0 0 ]
018 0 ¢ 0 Q 9
Bk L] Q 0 0 )
7020 0 Q 0 0 0
Mean 0.0 0.0 0.0 0.0 0.0
5D 0.0 0.0 0.0 0.0 0.0
N 10 10 10 16 10
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Page 293
PSL Study Number 43166
Individitat Animal Mean Dietary Inlake.
P5L Study Mumber 43165
A 29-Day Dielary Study in Rats
Sex: Female  Dietary Intake Varinble {mg/kp/dny)
512 Day(s) Relative
mg/kgilay to Start Date
Crroup 2
Q-7 T 14 14 21 2] - 28 0-+28

7031 451 550 484 480 A80

7032 98 G2 543 523 332

7033 472 513 517 470 481

7034 510 552 557 313 521

7035 A80 523 491 460 476

7036 470 513 487 451 469

37 408 637 652 368 601

7038 74 190 195 422 458

7039 505 06 481 A77 181

04D 513 313 48] 158 A77

Mean 498.0 ERY Ry 5188 482.4 A97.8

S0 435 9.5 539 418 2.8

N 10 10 10 10 10
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Page 204
PSL Study Number 43166

Individual Arima? Mean Dislary Inlake.

PSL Study Number 43165

A 28-Day Dietary Studyin Rals

Sox: Femafe  Dietary Intnke Varinble {mg/kp/dny)
1024 Day{s) Relutive
gy to Start Date
Group 3
07 7 v id 14 - 2§ 2 - 28 0-+28
7051 1013 1082 1846 1087 1022
7052 1004 1037 980 1033 982
7053 1003 1077 1341 ©68 986
5 971 1044 1012 957 963
055 957 1102 999 2950 956
056 1033 1119 1015 548 998
057 1004 Los6 1313 1058 988
7058 960 1004 977 1603 vie
7059 975 1014 979 U5s M8
7060 1038 1104 1083 1061 1035
Mean 995.9 1064.6 1015.1 9910 983.4
5D 92 302 343 360 29.0
N 10 10 10 10 10
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Page 295

PSL Study Number 43166

Individual Animzl Mean Dietary Intake.

PSL Study Number 43165

A 28.Day Dielary Shudy in Rals

Sex: Female  Dietary Intake Vonable (mgdg/day)
1536 Day(g) Relative
mprkg/day 1o Staxt Date
Group 4
() T4 421 21 - 28 0--+28
7071 [E1H 1475 1479 1434 1402
7072 1432 Hi61 1496 1473 1418
7073 1350 1565 1435 1380 1388
flor 1403 1679 1560 B 1489
2075 1504 1643 1597 1553 1524
7076 1610 1683 1548 1498 1534
7077 1391 1521 1456 1323 1376
018 1584 1747 1670 1524 1573
7079 1421 1499 1424 E372 1384
TOR0 1703 1804 1690 E534 1618
Mean 14811 1604.6 [537.2 1460.2 [170.4
sD 1130 t16.7 923 790 882
N 1] 10 10 {0} 1]
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P.O. Box 30, Elkton Road
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368

Motif Exhibit 1052, Page 368 of 526



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

Page 297
PSL Study Number 43166

Srupy TiTLE:

AUTHOR:

CLINICAL PATHOLOGY
RESUL1S COMPLETED:

PERFORMING LABORATORY:

WoRK REQUEST NUMBER:
SERVICE C'ODE NUMBER:

CLIENT:

CLIENT STUDY NUMBER;:

Clinical Pathology Results for
Soy Leghemoglobin Preparation: A 28-Day Dictary Study in
Rats

Denise Hoban. B AL MLT (ASCP)

July 20, 2017

E.1 du Pont de Nemours and Company
DuPont Haskell Global Centers for
Health & Environmental Sciences

P.C. Box 30

Newark, Delaware 19714

7.8.A

21641

161t

Product Safety Labs

2394 U8, Highway 130
Davton, New Jersay 08810
US.A,

41106

Tage | of §%

369

Motif Exhibit 1052, Page 369 of 526



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

(b) (6)

Motif Exhibit 1052, Page 370 of 526



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

(b) (6)

Motif Exhibit 1052, Page 371 of 526



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

(b) (6)

Motif Exhibit 1052, Page 372 of 526


http:Di~'l.11

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

Page 301
PSL Study Number 43166

Clinical Pathalogy Results for
Soy Leghemoglobin Preparation: A 28-Day Dietary Study in Rats

STUDY DESIGN

A 28-day dictary study in rats was conducted al Product Safety Labs (Daylon, Now Jersey,
11.8.A) on behalf of Impossible Foods, Inc. (Redwood City, California, U.S.A.). Groups of
10 mal¢ and 10 female rats were fed 0, 512, 1024, 1536 mg/kg/day Soy Leghemoglobin
Preparation which corresponds to 0, 250, 300 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 analyses were conducted on samples collected on test days 22 (hematology,
clinical chemistry, and urinalysis) and test days 29 (males) and 30 (femrales) (coagulation).
Hemalology measurements were condueled on whole bloed on the day of collection. Clinical
chemistry and coagulation measurements were conducted on samples that were 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 counts, including reticulocytes, were determined on an Advia 120 Hematology
Analyzer. Blood smears, stained with New Methylene-Blue or Wright-Giemsa, were prepared
from each animal undergoing a hematology evaluation, but were not needed for examination,
Coagulation times were determined on a4 Sysmex CA-1500 Coagulation Analyzer,

The following parameters were detennined:

red blood cell count red cell distribution width
hemoglobin absolute reticulocyte count
hematocrit platelet count

mean corpuscular (cell) volume white blood cell count

mean corpuscular (cell) hemoglobin differential white blood cell count
mean corpuscular (cell) hemoglobin concentration

prothrombin time activated partial thromboplastin time

2. Clinical Chemistry

Serum clinical chemistry parameters were determined on an Olympus AUG40 Clinical Chemistry
Analvzer,

The following paramaters were determined:

aspariate aminotransferase glucose
alanine aminotransferase total protein
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sorbitol dehydrogenasc albumin
alkaline phosphatase ‘ globulin
total bilirubin calcium
urea nitrogen imorganic phosphorus
creatinine sodium
cholesterol potassitm
triglycerides chloride
3. Urinalysis
Urine volume was measured, and appearance (quality, color, and clarity) was evaluated visually.
Urine protein was measured on an Olympus AU640 Clinical Chemisiry Analyzer. Other urine
constiluents were semi-quantitatively measured on a Clinitek Atlas Automated Urine Chemistry
analyzer. Sediments from urine specimens were evaluated microscopically.
The following parameters were determined:
quality ketone
color bilirubin
clarity blood
volume urobilinogen
specitic gravity protein
pH microscopic urine sediment examination
glucose
-6-
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STATISTICAL ANALYSES

Significance was judged at p < 0.05. Separale analyses were performed on the data collected for
cach sex. Statistical analyses were performed by Provantis™.

¥ (1)

Method of Statistical Analvsis

Parameter Preliminary Test

H preliminary test is not
significant

1f preliminary test is
significant

Levene's test for
homegeneity™ and
Shapiro-Wilk test™ for
normality

Chnical Pathology®

One-way analysis of
vasiance™ followed by
Dunnett's test™

Transforms of the data to
achieve normality and
variance homogengity
were used. The order of
transforms attempted was
tog, square-root, and rank-
order. 1fthe log and
square-root transforms
failed, the rank-order 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, if bilirubin was reported as <0.10, 0.05 was used for any
calculations performed with these bilirubin data. When an individual observation was recorded as being
greater than a certain value, caleulations were performed on the recorded value. For example, if specific
gravity was reported as 1,100, 1,100 was used for any calculations performed with those specific gravity

date,

RECORDS AND SAMPLE STORAGE

For the work conducted at DuPont Haskell, specimens (il applicable), raw data, and the clinical
pathology report will be returned to the client within 6 months after the final report issues.

REFERENCES

1. Provantis® (2012). Tables and Statistics (version 8). Instem LSS, Staffordshire, U.K.

2. Levene, H. (1960). Robust test for equality of variances. Connributions to Probability and
Statistics (J. OlkiiL ed.), pp 278-292. Stanford University Press. Palo Alto.

3. Shapiro, 8.S. and Wilk, M.B. (1963). An analysis of variance test for normality {(complete

samples). Biometrika 52. 591-611,

4. Snedecor, G.W. and Cochran, W.G. (1967). Staristical Methods, 6" edition, pp 246-248 and
349-352. The lowa 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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TABLLS

EXPLANATORY NOTES

Oliss

- sramdard deviation

nember of valuss used 1n calculation
- percent difference from oo 1
- aw data

Summary of Hematoclogy Values
e Hhleed cell count

= hemoglobin

- hematocr:it

«  mean corpuscular foelly welume
T muan lar

- mean gorpuscutar (o9lly hemeglobin concentration
red cell distribution width

- platelet count

- white bloed cell count
abgolute neutrophil {(all fomms
absolute lymphooyte

- abgelurs menpsoyte

~ absclute eocinophil

- abgaln basaophil
absolure largs unstarned <ell

- abgeluts reticelocyre

Summary of Coagulation Values
PT -~ prothrambin Lite
APTT - activated parvial rhromboplastin cime

Summary of Clinical Chemistry Values

AST -  ampartate aminotransferase
ALT - alanine aminserancferase
P - sorhitoel dehydrigonaze
ALRP - alkaline phesphatase
BILT - Lotal brlinwbin

BUMN -  urea nitragen
CREA S - creatinine
CHOL - sholesterol
TRTG - triglycerides
GLYT - glucose

TF - wotal protein

RLZ - albumin
GLOE - globulin
CALL - lum
1FHE « | anie phosphorous

HA - zo 1)

- potaszium
CLc chlonade

Summary of Urinalysip Values

WOL - velwes
pil - the logarithkm of th ciprosal of the hydrogen 1an concantrarion
SG - specitic gravety

HRS - wrobtlinogen

VEFTE - prarean
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TABLES

EXPLANATORY NOTES (Continued)

ARBREVIATIONS:  [Contingesd)

HOTES
summary of Hematology Values
Summarxy of Coagulation YValues

Summary of Clinical Chemistry Values
Summary of Drinalysis Values

Groups with ldentical wvalues may vary an gstabiztical signallconce, hecausze tabulated scoatistiem
are rounded to fewer decimal places than the values wsed for statistical determination.

The caloulatien foy i (deviarion from contzoly it ar follows:

3D1EE -~ {{CNIZnt group mean - control group mean; [/ conbrol group mean) x 100

This <alculataan is periormed upoen Eull praeision means and net the rounded values displayed
within this teport.

Caleviacyon of mean, 3D, and 3Di{f may vary from computer-generatwd values due to differences an
rounding.

-10-
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Table §
Summary of Hematology Valucs for Malc Rats
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Crromsp 2 502 mgn gdhy of tost wubseiinen exatiapotiels to 250 i b day of tie active ingzradingd.
Groap 31628 s kp'day of tont sifhatie cotipapotuls 19 S0 me ke day of the active iigrediens.
Croup 4. 158 o Yoy oF Hew subarancy comapotuds o 750 ie ey of e alive bnediag,
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Tablc |
Summary of Hematology Values for Male Rats (Continued)
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Table 2
Summary of Hematology Values for Famale Rats
Sax Pt [ 12 1024 153
mphoider gty mphgiey mpkpidey
Grovp 1 Grawp ? Tevup d Gnp 4
Chivyl s} Redairon Yo Stevt Ota

agc 2 Mears 158 6t 19 )

{ulOr) o (¥1) (3] oM 030
N s 0 10 0

i 5% 36 L3

= 7 [rm, 153 nE 182 13

Ighdd) = 04 04 04 0e
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] =0 12 £z 3 17
N W 1] 0] 10

ot i 14 0%

Y n Mann 514 374 MR Ll

L 50 1 22 12 27
Y 1 0 ® 10

Ubd 02 Ot D4

e 2 [T Y] 02 20 3

ol % A 0? ob 07
N H n 1 i

0 01 <10 13

MCHE n W 12 13 2 %2
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it 03 o1 08
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Table 2
Summary of Hematology Values for Female Rats (Continued)
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Table 3
Summary of Coagulation Values Tor Malke Rats
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Table &
Sunumary of Clinical Chemistry Values for Fomale Rats (Continued)
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Table 6
Sumimary of Chinical Chomistry Valucs for Female Rats {Continued)
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Clinical Pathology Results for
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INDIVIDUAL ANIMAL CLINICAL PATHOLOGY DATA

EXPLANATORY NOTLES

ABBREVIATIONS:

Ganey
- = aot abgerved
. - not taken, not performed, not observed, or results net valid
Han - many
Hod - podexals
HPH - not performed due o bamolysis
OX - sample condirion OK fop masting
pple - partz per milllen
OHE - sample guantity not sufficient {or testing

Individual Hematelagy Valuess

WE -~ whale bleed conditiion
RBC - red blowd owli count
W50 - hemegleobin
HTP - hematocrit
MCY - mean corpuccular {cell) velume
MCH - mean <orpuscular {cell) hemeglebin
MCHC - mean carpuscular (cell) hemoglobain concentrat:ion
RoW - red sell distribunien width
PLT  » platelar count
WBC - white blaod cell count
MNEG -~ absolute neutrophil tzll forms)
ALYK - absolute lymphecyrs
AHON - absolute monoscyte
AEQS - abgoluts @ozinophll
ABAS - abzolute basophil
ALUC - absolure large unstained cell
BREET - abgolnte remiculccyne
Inciavidual Coagulation Values:
PHEM - plasma hemelysiz
PLIF -~ plasma lipemia
PICT - plasma icherus
BT - prothrombin time
AFTT -  activared parrial thromboplastin rime

T
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Clinical Pathology Results for
Soy Leghentogiobin Preparation: A 23-Day Dietary Siudy in Rats

INDIVIDUAL ANIMAIL CLINICAL PATHOLOGY DATA

EXPLANATORY NOTES (Continued)

ABRREVIATIONS: (Conrinued)

Individual clinigal Chemizvry Values:
HEM ~ hemolysis

LIP - lipemia

et - roTexus

AST - azpartate amnotransierase
ALT - alanine aminotransferase
SDH - sopbitel dehvdrooansgs
ALEF - alkaline phospharase
RILI - teral biltrobin

BUN -  urea nitrogen
CREA - creatinine
CHOL - cholestersi
TRIG - Rxiglycexrides
GLYC - glucosze

TP - total provein

ALB - albumin
SLOP - globulin
CRLC - calayam
IFHS -~ lneorganic photsphouous

NR - sodium

K - potaszium
CL - chiorade

Individual Urinalysis Values:

OUAL - cmalaty {(mediiias oelern
CoL - woler
CTLAR - clarity
VAL - volume
pl - the legarnirhe of the resiprecal of the hydrogen 10n concen
5G - opecific graviny
#ELT - Glucose
KET - hetone
URIL - bilirubin
ELD ~ hlood
YRG - trobilinogen
uMTe - FESTSLN
Individual Urine Hicrossopic Eramination Valuss:
EPIT - spithelial cells
UWBC - urine white bleed vells

WRBEC ~ wurine ted blood oelle
NCRY - notmal orystals

WMICR -  wrcroonganisme

SPER - Sperm

REPT - xenal epitheliel cell

MUC - mucus sTrand

cration
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k3

Clinicat Pathology Results for
Soy chhemogl_obin Preparation. A 28-Day Dielary Sudy in Rats

INDIVIDUAL ANIMAL CLINICAL PATHOLOGY DATA

EXPLANATORY NOTES (Continued)

NOTES:

when irdividual animal data ace not reported, it may be due ta one of the £ollowing reasons oc
reazons:

cple w glottad {CLOT)

the was insutficient sample for testing (QNE)
a valid rerult could not be obtained {(RUVY

the sample war pot egultakls [of Yesting

the animal died priov to sample eollection

no sample was available for testing (NEK)

Only pogitive {indinge were recordsd for special cobservations (£.¢., additional c=ll types) or
abssrvations mavked orhar.
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APPENDIX O: ANIMAL NUMBERS, DOSE GROUPS, AND FATES'
PRODUCT IDENTIFICATION
Soy Leghemoglobin Preparation
! Group 2: 512 mg/kg/day of test substance corresponds to 250 mg/ke/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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Individual Animal Fates
PSL Study Number 43166
A 28-Day Dietary Study in Rats
ARemoval Removal Removal Time Removal Patholoagy
Group  Dose Level Sex Animal Cage Day Week Date Time Slot Symptom  Reason
1 0 mg/kg/day Male 7001 1 29 4 27/10/16 6:50 Term Term
7002 1 29 4 27/M10/16 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 27/10/186 6:52 Term Term
7008 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 6:563 Term Term
7009 5 29 4 27/10M116 6:53 Term Term
7010 5 29 4  27/10/16 6:53 Term Term
1 0 mg/kg/day Female 7011 6 30 4 28/10/18 6:50 Term Term
7012 6 30 4 28/10/186 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 8 ao 4  28/10/186 6:51 Term Term
7017 9 30 4 28/10/16 6:52 Term Term
7018 9 30 4 28/10/186 5:52 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 5:56 Term Term
7022 11 29 4 27/10/16 6:57 Term Term
7028 i2 29 4 27/10/186 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
T026 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
7028 15 29 4 27/10/i6 6:59 Term Term
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Individual Animal Fates
PSL Study Number 43168
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
2 512 mg/kg/day Male 7030 15 28 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 ao 4 28/10/16 6:55 Term Term
7035 18 ao 4 28/10/16 6:55 Term Term
7036 18 30 4 2B8/10/16 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
7038 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  27/10/18 7:00 Term Term
7042 21 29 4  27/10/18 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 Terms
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 7081 26 30 4 28/10/18 6:58 Ters Term
7052 26 30 4  28/10/18 6:58 Term Term
7053 27 30 4 2B/10/16 6:58 Term Term
7054 27 30 4 28/10/18 6:54 Term Term
7055 28 30 4 28/10/186 6:58 Term Term
7056 28 30 4 28/10/16 6:589 Term Term
7057 29 30 4 28/10/16 6:59 Term Term
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Individual Animal Fates
PSL Study Number 431686
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  Reascn
3 1024 mg/kg/day Female 7058 28 30 4 28/10/186 7:00 Term Term
. 7059 30 30 4 28/10/16 7:00 Term Term
7060 30 30 4 28/10/16 7:01 Term Term
4 1536 mg/kg/day Male 7061 31 29 4 27/10/16 7:05 Term Term
7062 3 29 4 27/10/16 7:05 Term Term
7063 az 29 4 27/10/186 7:05 Term Term
7064 32 29 4 27}i0/16 7:06 Term Term
7065 33 22 4 27/10/16 7:08 Term Term
7066 33 29 4 27/10H6 7:06 Term Term
7067 34 29 4  27/10/186 7:07 Term Term
- 7068 34 29 4 27/10/16 7:07 Term Term
7069 35 29 4 27/110/16 7:07 Term Term
7070 35 29 4 27/10/16 7:08 Term Term
4 1836 mg/kg/day Female 7071 36 a0 4 28/10/16 7:01 Ters Term
7072 36 30 4  28/10/18 7:01 Term Term
7073 37 30 4 28/10/186 7:02 Term Ters
7074 a7 30 4 28/10/16 7:02 Term Term
7075 38 30 4 28/10/16 7:02 Term Term
7076 38 30 4 28/10/16 7:03 Term Term
7077 39 30 4 28/10/186 7:03 Term Term
7078 39 30 4 28/10/16 7:03 Term Term
7079 40 30 4  28/10/16 7:04 Term Term
7080 40 30 4 28/10/16 7:04 Term Term
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PSL Study Number 43166
APPENDIX P: INDIVIDUAL ANIMAL NECROPSY OBSERVATIONS'
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 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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Page 390
PSL Study Number 43166

Individual Animal Necropsy Observations

PSL, Study Number 43166
A 28-Day Dietasy Study in Rats

Animal: 7001 Group: 1 Sex Mde
Dose 0
Necropsy Date: 102712016

Gross Pathology Chservationa [Corralation]:
Na cbservations found
Any remaining protocol required lissues, which have beea examined have no visible lesions

Animal: 7002 Group: 1 Sex: Male
Dose 0

Necropsy Date: 1042712015

Gross Pathelogy Observations [Carrelation]:

testas-combined : size: 1% 1.5¢m
lestas-combined : right small; soft
epiidymides-combined : size: 3x 0.5 em
epididymides-combined ; nght. small

Any ramaining protocel required issues, which have been exantined have ro visible lesions

Animal: 7003 Growp: 1 Sex: Mae
Dose 1]
Necropsy Date: 1012772016

Gross Pathology Ohservations [Cormulation]:
No abservations found

Any remsining protocol required lissues, which have been examined. have no visible lesions

Animal: 7004 Group: 1 Sex: Mae
Dose: 0
Necropsy Cate: 1042772016

Gross Pathalogy Observations [Correlation];
No abservations found

Any remaming prolocol required lissues, which have been examined have no visible lesions

Animal: 7005 Group: 1 Sex: Mde
Dose: ]
Necropsy Date:  $0/27/2016

Gross Pathology Observations [Corrolation];
No abservations found

Any remaining prolocol required tissues, which have baen examined have o visible lesions

Anima: 7006 Group: 1 Sex: Mde
Dose: 0
Necropsy Date:  $0/27/2016
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PSL Study Number 43166
[ncividual Animak Necropsy Gbservetions
PSL Sterdy Number 43166
A 28-Oay Distaty Stuty in Rats
Gross Patholegy Observations (Correlation]:
No observations found
Arvy ramaining protocel required tissues, which have been examined, have no visible lesions
Animal: o7 Growp: Sex: Male
Dose: 0
Neceopsy Date: 102712016
Gross Pathology Observations {Correlation]:
No cbservations found
Any remaring protoce] required ssues, whish have been examined, have no visible lesions
Anima: 7008 Geoup: 1 Sex: Male
Dose: 0
Necropsy Date:  1G/27/2016
Gross Pathology Observalions [Correlation]):
Ne obsarvations found
Any remaining protosol required lissues, which have been examined have ro visible lesions
Anirnal: 7009 Group: 1 Sex Mae
Dose: 0
Nesropsy Date: 1072712016
Gross Pathology Observalions [Carreletion]:
No obsarvations found
Ary semaining protecol required issues, which have been examined have no visible lesions
Animal: 7010 Group: 1 Sex: Mae
Dose: 1]
Meciopsy Date: 1042712016
Groas Pathslogy Obasrvations {Correlation]:
No ebservations found
Any remaining profocol required lissues, which have been examined have no visible lesions
Animak: Tott Group: 1 Sex: Female
Dose 0
Necropsy Date:  10/2802016
Gross Pathclogy Ohsorvations [Commlation]:
No observations feund
Any remaining protocol sequired tissues, which have been examined, have no visible iesions
Anima: 702 Group:  f Sex: Femole
Dose. ¢
Necropsy Date:  10/282016
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Page 392
PSL Study Number 43166
Individual Animal Neeropsy Observations
PSL Study Number 43166
A 28-Day Dietary Study in Rats
Groaa Potholagy Obscrvations [Correlation):
No cbservations found )
Any remaining protocol required lissues, which have been examined, have no visible lesions
Animal: 013 Graup: ¢ Sex. Femals
Dose: [
Necrapsy Date:  10/28/2016
Gross Patholegy Observations [Correlation}:
utenys ; fuid filled
Any remaining protoce] required lissues, which have been examined, have ne visible lesions
Anima: 7014 Group: 1 Sex: Female
Dose: 0
Necropsy Date:  10/28/2016
Gross Pathology Observalions {Corrolation]:
Mo observations found
Any remairing protocel required tissues. which have been examined have no visible lesions
Anima: 7015 Growp: 1 Sex: Female
Dose: Q
Necropsy Date: 1012812066
Gross Patholegy Observationa [Correlation]:
No obsatvatiors found
Any ramaining protocol required issues, which have been examined, have no visible lesions
Aninal: 1016 Group: 1 Sex;  Female
Dose; 0
Necropsy Date: 1072872016
Groxs Pathology Observations [Cormelation]:
No cbservations found
Any remaining pretocol required tissueg, which have been examined, have ro vishle lesions
Animal: 047 Group: 1 Sex: Female
Dose: 4
Necropsy Cale:  $0128/2016
Gross Pathelogy Obsorvations [Cornetation}:
vterus : uid filed
Any remaining protoce! requinsd tissues, which have been examined, have no visible fesions
Animd: 7018 Group: 1 Sex. Female
Dose 0
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PSL Study Number 43166
Individual Asimet Necropsy Observations
PSL Study Number 43166
A 28.Day Dietary Study in Rats
Necropsy Date:  10/28/2016
Gross Palhiology Observalions [Corrolation]:
wterus : fluid filled
Ary remaining protocel required tissues, which have been examined, have no visible lesions
Animal: 7019 Group: 1 Sex: Female
Dose: 0
Necropsy Dale: 10/2872016
Gross Pathelegy Observations [Correlation]:
Na observations found
Ay remaining protocs) frequired issues, which have been examined have b visible lesions
Animai: 7020 Group: 1 Sex; Female
Dose: 0
Necropsy Date: 1012812016
Grosa Pathology Observations [Correlation]:
uterus : fuid filled
Ay remaining protocol required lissues, which have been examined, have o visible Jesions
Animal: 021 Group: 2 Sex: Male
Dose 512
Necropsy Date:  10/27/2018
Gross Pathology Observationa [Correlation]:
No observetions found
Ay remaining protocol required bissues, which have bean examined, have ne visible lesions
Animal: 7022 Group: 2 Sex: Msle
Dose: 512
Necropsy Date:  10/272016
Gross Pathology Observations [Corralation]:
No observations found
Any remaining prolocel requiced issues, which have been exarined, have oo visible lesions
Anima: 7023 Group: 2 Sex: Mae
Dose 512
Necropsy Date: 1072772016
Growss Pathology Observations [Correlation]:
Na ebservations found
Any remeining protece] required issues, which have baen exsmined, have no visible lesions
Animal: 7024 Group: 2 Sex: Made
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PSL Study Number 43166
Individual Arimal Netropsy Qbservations
P5L Shudy Numbee 43165
A 28-Day Dietary Sludy in Rats
Dose 512
Necropsy Date: 1012772016
Groge Pathelogy Ghservations [Cormlation]:
Na obseevations found
Any remgining proloco! required issugs, which have heen examined, have ro visible lesions
Animal: 7025 Group: 2 Sex: Male
Dose: 512
Nacropsy Dale; 10127016
Gross Pathelogy Observations [Correlation];
No obsecvations found
Any remsining prolocol required lissues, which have been examined, have no visible lesions
Animal: 006 Group: 2 Sex Mde
Daose: 512
Necropey Date: 101272015
Gross Pathelogy Chservations [Correfation]:
No obgervations found
Any remaming prolocot required lissues. which have been examined. have no visible lesions
Anima: 1027 Graup: 2 Sex; Mde
Dote 512
Necropsy Dale: 102712006
Gross Pathology Observations [Correlation]:
Ne abservations found
Ay remaining protocol required lissues, whith have been examined. have no visihle lesions
Animal: 7028 Group: 2 Sex: Male
Dose: 52 :
Necropsy Date;  10R712016
Gross Pathology Observations [Correlation]:
N absarvations found
Any remaining protocol required tissues, which have been examined have no visible lesions
Anima: 7029 Group: 2 Sex: Male
Dose: 12
Necenpsy Date: 1012712016
Gross Pathology Observations [Cormalatien):
No ehservations found
Any remaining protocel sequired issues, which have been examined have rio visible fesions
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PSL Study Number 43166
Individunl Animal Necropsy Observations
PSL Study Number 43165
A 28-Day Dietary Study in Rats
Animal: 7030 Greup: 2 Sex: Mde
Dose 512
Nectopsy Date: 1002712016
Groas Pathalogy Obaervations {Correlation]:
Na ebservations found
Any remaining prolocel required besues, which have been examined, have ne visible lesions
Anima: 7031 Group: 2 Sex: Female
Dose: 2
Nacropsy Date: 100282016
Gross Pathology Obacrvations [Corvolation]:
No observatians faund
Any remaining protocol required lissues, which have been examined, have no visible lesions
Animal; 7032 Group: 2 Sex. Female
Dose: 512
Necropsy Dnte:  10/28/2016
Groas Pathelogy Obaervations [Correfation]:
No ebservations found
Any ramaining protocol requined lissues, which have been examinad have no visible [esions
Animal: 7033 Group: 2 Sex: Female
Dose 512
MNecropay Date:  10/2872016
Gross Pathology Observations [Correlation]:
Na ehsenvatiens found
Any remaining protocol reguired lissues, which have been exanined, have na visible lesions
Anima: 7034 Group: 2 Sex: Female
Dase 512
Necropsy Date:  10/28/2016
Gross Pathology Ohservations [Corralation]:
No observations found
Any remaining protocol required tissues, which have been examined, have no visible lesigns
Anima: 7035 Gooup: 2 Sex. Female
Dose: 512
Necropsy Date:  10f28/2016
Last Clinfeal Obaarvations:
Alopecia, LeR Forelimb. Moderata
Alopedia, Right Forelimb, Moderate
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PSL Study Number 43166

Individual Animal Necropsy Qbservations

PSL Study Number 43166
A 28-Day Dietary Study in Rats

Grogs Paholegy Observations [Corvelation):

non correleted finding : no corvelated finding  {Alopacia, Left Forelimb, Moderate (C} ] Alopecia, Right Forelimb, Moderale (C))

Any remaining protocal required tissues, which have been examined, have o visible lesions

Animal: 7038 Group: 2 Sex: Female
Dose 512
Necropsy Date:  10/28/2016
Gross Pathology Observations {Correfation]:
No gbservations found
Any remaining protocol required issues, which have been examined, have no visible lesions
Animal: roar Group. 2 Sex: Female
Dose  §12
Necropsy Date: 1072812056
Gross Pathology Ohaervations [Corralation]:
Ne observations found
Any remaining prelocol required Bssues, which have been examined have ro vigible lesions
Animd: 7038 Group: 2 Sex: Female
Dose: 512
WNecropsy Date: 1072812016
Gross Pathology Observations [Correlztion]:
No obssrvations found
Any remaining protocol required ssues, which have been examined, have no visible lesions
Animal: 7038 Group: 2 Sex: Female
Dose 512
Necropsy Dale: 1072812016
Gross Pathology Observations {Commlation]:
No cbservations found
Aty remaining protocol sequired lissues, which have been examined, have no visible lesions
Anima; T040 Group; 2 Sex: Female
Dase: 512
Nectopsy Date: 1072872016
Gross Pathology Observations {Correlation]:
No gbservefions found
Any remaining protocol required tissues, which have been examined have no visible lasions:
Animed: 7041 Group: 3 Sex: Male
Dose: 1624

Necropsy Date: 102712016
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PSL Study Number 43166

Individusl Animal Necropsy Observations

PSL Study Number 43166
A 28-Day Dietary Study in Rats

Grosa Pathology Qbservations [Corralation]:

No obsarvations found
Any remning prolocal required tissues, which have been examined, have no visible lesions
Anima: 7042 Group: 3 Sex: Mde
Dose: 1024
Necropsy Date: 102772016
Groas Pathology Observations [Correlation]:
No ebservations found
Any remaining protocal required tissues, which have been examined, have no visible lesions
Animal: 7043 Group: 3 Sex: Male
Dose 1624
Necropsy Date: 107272016
Gross Pathelogy Observations [Corralation]:
No observations found
Any remaining protocol required bissues, which have baen examined have no visiole lesions
Anineal: 7044 Group, 3 Sex. Mde
Dase: 1024
Necropsy Cate; 1012772016
Gtoss Pathology Obaervations [Correlation];
No obsarvations found
Any remaining protocol required issues, which have baen examined have no visible fesions
Asninal: 7045 Group. 3 Sex Made
Dose 1624
Necropsy Date: 102712016
Gross Pathology Observations [Corrolation]:
No obsarvations found
Any remaining protocol required issues, which have been examined, have ro visible lesions
Anims: 7046 Greupr 3 Sex: Mde
Dose 1024
Nociopsy Date: 1072712016
Groas Pothology Observations [Correlation]:
Na cbservations found
Any remaining protocol required bissues, which have been examéned, have no visible lesions
Animd: 047 Group: 3 Sex Mde
Dose: 1024

Necropsy Date: 12772016
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PSL Study Number 43166
Irdwvidual Animal Necropsy Observations
P51, Study Number 43165
A 28-Day Dietary Study in Rats
Gross Pathology Observations [Corralation];
brain : focal depressed aren on left hemisphere, Possible prosection damage
Ary remeining profocol requéred lissues, which have been examined, have no visible lesions
Anima: 7048 Group: 3 Sex; Mae
Dose: 1024
Necropsy Dale: 1072772006
Gross Pathology Chservatlons {Correfation]:
No abservtions foung
Ay remaining prolocol required tissues, which have been examined, have no visible lesiorns
Animal: 7048 Group: 3 Sex. Mde
Cose 1024
Necropsy Date:  10127/2016
Gruss Pahology Observations [Corvolatian]:
No observatons found
Any remaining profocol required Essues, which have been examined, have no visible lasions
Animal: 7050 Group: 3 Sex: Mae
Dose 1024
Netrapsy Date: 12712016
Gross Pathology Observalions [Corralation];
No abservations found
Any remaining prolocol required lissues, which have been examined, hiave no visible lesions
Anirna: 1031 Group: 3 Sex: Female
Dose 1024
Mecropsy Date; 107282018
Groas Patholagy Obasrvations {Cormalation]:
No observations found
Any remaining protocol required fissues, which have been examined have no visible lesions
Animal: 7052 Group. 3 Sex: Female
Dose: 1024
Necropsy Date; 1002812016
Gross Pathology Obsorvations [Corralation):
No obsarvations fowd
Any ramaining protosn] required tissues, which have been examined hava no visible lesions
Animak: 7053 Group. 3 Sex: Femals
Dose: 1024
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PSL Study Number 43166
Individuat Animal Nacrapsy Obsarvations
PSL Studdy Number 43166
A 28-Day Dietary Stuty in Rats
Necropsy Date: 1072872016
Gross Pathology Observations [Correlation];
utetus ! duid Slled
Arty remaining protocol required bissues, which heve been examined, have no visible lesions
Animal: 7054 Group. 3 Sex. Female
Dose f024
Necropsy Date:  10/28/2016
Gross Pathology Obsorvations [Gorrelation];
No cbservations faund
Any remaining protocol required tisstss, which heve heen examined heve no wisible lasiens
Animdl: 185 Groupr 3 Sex: Femsle
Dose: 1024
Necropsy Date:  10/28/2016
Groas Patholagy Observations [Corralation]:
spleen : strichre
Ay remaining protoco! required tissues, which have been exantined, have no visible lssions
Astimal: 7056 Group, 3 Sex; Female
Dose: 1924
Necropsy Date:  10/2872016
Gross Pathology Observationa [Corralation]:
Na observations found
Any remaining protocol fequired lissues, which have been examined, have no visible lesions
Anlma: 7087 Groop: 3 Sex. Femele
Dose: 1024
Necropsy Date:  10R2B02046
Gross Pathclogy Observations [Correlation):
No ohservations found
Any remaining prafocal required lissues, which have been examined have ne visipfe lesions
Animd: 058 Group: 3 Sex: Female
Dose: 1024
Necropsy Date:  #0/28/2016
Gress Pathology Observations [Corrolation]:
No observations found
Axty remaining prolocol required lissues, which have been examined have no visible lesions
Apima: 7059 Group, 3 Sex. Female
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PSL Study Number 43166
Individusl Animed Necropsy Obsexvations
PSL Study Number 43156
A 2804y Distary Sludy in Rets
Dose: 1024
Neoropsy Date: 142812015
Grous Pathology Observations [Cormlation]:
No observations found
Any remaining protocol required tissues, which have been examined, have no visible lesions
Animal: 7080 Groupr 3 Sex: Female
Dose: 1024
Necropey Dale: 102812016
Gross Pathology Cbservations [Corrolation]:
No observalions found
Any ramaining proloce] required fissues, which have been examined, have no visible lesions
Animal: 7061 Greap: 4 Sex: Mde
Dose: 1536
Necropsy Date:  10/27/2016
Gross Pathology Observations [Corrolatinn]:
No abservations found
Any remaining proloce! required tissues, which have been exsmined. have no visible lesions
Bnima: 7062 Group: 4 Sex: Mde
Dose: 1536
Necropsy Dale;  10/27/2016
Groas Paholegy Obasrvaions [Corrptation]:
No chenations found
Any remaining protocot required tissues, which have been examined, hive o visible lesions
Animal: 7063 Group: 4 Sex: Mde
Dose. 1536
Necropsy Date: 1012712016
Groas Pathology Observations [Carrelation]:
No observations found
Any remainig protocot required tissues, which have been examined, have no visible lesiors
Animai. 7064 Group: 4 Sex: Mde
Dose: 1336
Neeropsy Date:  10/27/2016
Gross Pathology Observalions [Cormlation];
No obsesvations found
Any remaining protocal required lissues, which have been examined, have ro visible lesions
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Page 401
PSL Study Number 43166
Individual Animak Necropsy Observetions
PSL Study Number 43156
A 28-Day Dietary Study in Rats
Animal: 7065 Group: 4 Sex: Mde
Dose: 1536
Necropsy Date:  10/27R2016
Groas Pathology Dbstrvations {Correlation]:
Mo gbservations found
Any remaining protocol required bissues, which have been examined, have no visible lesions
Animal: 7086 Group: 4 Sex: Mae
Dose: 1536
Necropsy Dale: 1072112016
Groas Pathalogy Obscrvations {Corralation):
No ebservatiors found
Any remaining protocol required issues, which have been examined have no visible lesions
Animd: 7067 Growp: 4 Sex: Male
Dose 1536
Mecropsy Date:  10/2712016
Groas Pathology Obsetvationa [Corralation];
No observations found
Any remaining prolocel required issues, which have been sxamined, have no visible lesions
Anima: T068 Group: 4 Sex: Mde
Dose; 1536
Necropsy Date: 1072772016
Gross Pathology Observations [Correlation]:
o chservations found
Any remaining protocol required tissues, which have been examined have no visible lesions
Anima: 7068 Group: 4 Sex: Mole
Dose 1536
Necropsy Date: 107272016
Last Clinical Obsarvations:
Eschar, Haad, Superficia
Groas Pathology Observations [Correlation]:
non correleted finding . no comelated finding  [Eschar, Head, Superficia {C)]
Any remaining protesol required tissizes, which have been examined. have no visible lesions
Anima: 7070 Group. 4 Sex: Made
Dose: 1936
Necropsy Date:  10/2772016
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PSL Study Number 43166

Indidual Animat Necropsy Observations

PSL Study Number 43166
4,28 Day Distary Study in Rats

Gross Pathology Observations [Corralation]:

Mo chservations found
Any ramaining protocol required lissues, which have bren examined have no visible Jesions
Animek: on Group: 4 Sex: Female
Dose 1536
Necropsy Date: 102872016
Gross Pathology Observations [Corralation]:
Ne observations found
Any remaining prolocel required lissues, which have been examined have o visile lesions
Animal: 7072 Group. 4 Sex:  Female
Dose: 1536
Necropsy Dale: 1012872016
Gross Pathology Observations Correbation]:
No obesnvatiarss found
Any remaining prolocot required fissuss. whith have been examined, have ne visible lesions
Animal; 7073 Group: 4 Sex: Female
Doser 1536
Necropsy Date: 1012802016
Greas Pathology Obaervations [Correlation]:
No abservations found
Ary remaining protocol required tissues, which have been examined, have no visible lesions
Animal: 7074 Group: 4 Sex: Femsle
Dase; 1536
Necropsy Date:  10/28R2016
Gross Pathology Observations [Correlstion]:
No chservations feund
Any remaining protocal required tissues, which have been examined, have ro visible lesions
Animz: 7075 Group: 4 Sex: Female
Dose. 1336
Neccopsy Date:  10/2872016
Gross Pathology Observations [Corraletion]:
Mo abservations found
Any remaining protacal required lissures, which have baen examined have no visible lesions
Anima: 7076 Group: 4 Sex. Female
Dose. 1536

Necropsy Date:  10/28/2016
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PSL Study Number 43166
Individual Arimal Necropsy Observatians
PSL Study Number 43166
A 28-Day Dietary Study in Rats
Grass Pathology Obacrvations [Correlation]:
No observations found
Any remaining prolocod required lissues, which have been examined, have no visible lesions
Animal: 077 Group: 4 Sex: Femate
Dose 1536
Nacropsy Date: 107282016
Gross Pahology Observations {Cormlation):
o obearvations found
Any remaining protoso] requirad tissues, which hive Bieen examined, have no visible lesions
Animal: 7078 Geoup: 4 Sex. Female
Dase: 1536
Necropsy Date: 1072872016
Gross Pothology Observations [Gormlstion]:
No tbservations found
Any remaining peolacel required bissues, which heve been examined have no visible lesions
Arimal: 7079 Group: 4 Sex: Female
Dose: 1536
Necropsy Date: 1002802018
Gross Pathology Observations [Corvelation]:
No ebservations found
Ay remzining protocol required lissues. which have been examined, have no wisible fesions
Animal: 7080 Group: 4 Sex: Female
Dose: 1536
Necropsy Date:  10/2812016
Grosn Pathology Observations [Corrafation]:
No observations found
Any remaining protocol required issues, which have been examined, have no visible lesions
475

Motif Exhibit 1052, Page 475 of 526



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

Page 404
PSL Study Number 43166

APPENDIX Q: INDIVIDUAL ANIMAL TERMINAL BODY AND ORGAN WEIGHTS'

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 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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PSL Study Number 43166
Individual Arimal Terminal Body and Organ Weights
PSE Study Number 43166
A 28-Day Dietary Study in Rats
Sex: Male  Day|s)Relalive to Starl Date
0
nghkg/day Temmind Adreral Brain Epididymides Heart Kidneys Lrver
Growp 1 BW Glands Wt Wt wt W wt Wt
(@ ] {a) (9 () 4)] lg)
7001 209 0.073 219 114 1.31 319 11.08
7002 8 0.0n 2.16 0.94 113 281 14.06
7003 ane 0.071 215 0.84 118 266 1253
7004 w7 0.056 1.98 082 106 2% 11.00
7005 29 0.063 210 1.04 1.07 220 8.44
7006 401 0.066 220 120 1.30 254 11.90
7007 95 0.068 213 147 1.35 283 11.88
7008 335 0074 22 1.04 1.18 259 9.44
7009 310 0.062 200 093 1.1 247 976
7010 354 0.053 20 110 125 286 12.29
Mean 3675 0.0654 2141 1.032 1195 2641 11.218
5D 53 0.0068 0.085 123 0.104 0297 1.657
N 10 10 10 10 10 16 16
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PSL Study Number 43166
indivickial Animal Temninal Body and Organ Weights
PSL Study Number 43166
A 28-Day Dietary Sludy in Rats
Sex Male  Day{s) Relafive {0 Starl Date
0
mghkg/day Spleen Tesles Thymus
Growp | Wt w W
] {o) {9)
7001 0.86 365 0845
7002 078 218 (563
7003 085 3 0.495
7004 072 24 0.305
7005 0.76 291 0.633
7006 048 312 0.357
7007 105 3% 0,659
008 0.61 au 0414
7008 077 323 0.474
7010 063 % 0.320
Mean 0.831 3.148 0.5205
50 0125 0,531 0.1585
N 10 10 1
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PSL Study Number 43166
Individual Arimal Terminal Body and Organ Weights
PSL Study Number 43166
A 28Day Dietary Study in Rals
Sex: Male  Day(s} Refetive to Starl Date
512
mghkgday Termmna Adrenal Bran Epididymides Heart Kidneys Liver
Growp 2 BW Glands Wt Wt w w wi Wi
() @ (@ (g (9} {} ()
7021 3 0.076 1.9 ) 7 114 268 11.05
To22 374 0074 221 110 1.28 301 11.54
7023 36 0.054 2.2 1.18 129 247 10.80
7024 s 0.067 2.3 108 1.28 257 0.74
7025 *2 0.069 209 1.05 112 242 10.75
7026 s 0.053 bATS 117 1.26 285 12.25
7027 366 0.087 215 1.01 128 265 1057
1028 6 0.058 2.14 1.06 113 267 1068
708 28 0.062 2.21 0.92 1.54 I 1252
7030 358 0.035 147 113 122 244 10.92
Mean 725 0.0655 2143 1.088 1.254 2678 11.182
sD B8 00112 0410 0.083 0123 0.219 0.691
N 10 10 10 10 10 10 10
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Page 408
PSL Study Number 43166
Individual Animel Teminal Body and Qrgan Weights
PSL Study Number 43166
A 28:Day Dietary Study in Rats
Sex Male  Dayls) Relalive to Start Date
512
mghkgiday Spleen Testes Thymus
Growp 2 Wi w Wt
(9) i) @
7028 0.80 33 0359
T2 084 309 0.623
1023 078 2595 0521
7024 073 3. 0,639
705 0.86 318 0.406
0% 0.92 3% 0.648
027 068 342 0715
7028 1.04 363 0614
7029 072 3.5 0.643
7030 016 3% 0,493
Maan 0.813 3,381 0.5661
SD 6.107 07292 0.1162
N 10 10 10
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Page 409
PSL Study Number 43166
Individual Animal Terminal Body and Organ Weighls
PSL Study Number 43166
A 28-Day Dietary Study in Rals
Sex Male  Day(s) Reletive to Stert Date
1024
mglkgfday Temma Adrenal Bran Epididymides Heart Kidneys Luver
Growp 3 BW Glands Wt Wi Wi W Wi Wt
(9) (o) (9 {o} {a) {a) (9
7041 ET) 0,058 220 114 115 289 13.47
T042 a 0.074 2% 1.07 138 291 13.21
7083 5 0.056 2.14 093 121 250 10.42
T044 406 0.067 23 135 136 2% 13.78
7045 I 0064 2% 094 127 245 11.88
7046 413 0.060 227 0.96 1.46 n 13.24
7047 a4 0045 187 098 130 279 1254
7048 M3 0.066 23 106 132 310 15.05
7049 8 0.035 242 093 113 251 559
7050 3 0.057 208 049 1.14 267 9.9%
Mean 3840 0.0553 2185 1,035 1.272 2789 12317
50 na 0.0116 0.140 013 0113 (246 1804
N 10 10 19 10 10 10 10
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Page 410
PSL Study Number 43166
Individial Animal Terminal Body and Organ Weights
P5L Sludy Number 43166
A 28-Day Dietary Study in Rats
Sex Male  Day{s) Relative to Sterl Date
1024
mykglday Spleen Testes Thymus
Group 3 Wt " wt
{9 {9 (g
7041 0.82 357 0513
1042 078 299 0.334
jo043 077 LX) 0.441
T044 073 are £.502
1045 068 33 0.559
7046 082 315 0.84%
Toqr .83 LR ¥ 0.552
7048 0.78 318 0.612
7049 018 316 0.409
7050 0.68 300 0.503
Mean 0.769 3.266 0.5468
S0 0053 0251 0.1185
N 10 10 19
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Page 411
PSL Study Number 43166
Individual Animal Temninal Body and Organ Wesghts
PSL Sludy Mumber 43166
A 28-Day Dietary Study in Rals
Sex Male  Day{s)Relalive to Start Date
1536
mg/kg/day Teming Adrenal Brain Epididymidss Heard Kidneys Liver
Group 4 BW Glands Wt wi w w w Wt
(g (g (9 tg) {a) {9 (g
7061 391 0.064 208 104 122 261 10.92
7062 39 0.058 214 0.88 1.26 283 10.89
7063 3 0.063 1.9 113 1.08 278, 12.40
7084 43 0.064 227 0.87 1.29 365 1247
7065 445 0.075 224 0.81 136 32t 1353
7066 394 0,083 215 110 1.29 277 14.23
7067 389 0.073 210 105 113 248 11.20
7068 364 0.084 22 112 1.20 27 1287
7069 30 0.049 202 0.94 142 248 9.43
7070 %8 04073 2.30 1.04 124 302 13
Mean 3793 0.0672 2152 1.008 1218 2800 12.093
5D 24 0.0058 0.105 0100 0.088 0244 1.452
N 10 10 10 10 10 10 10
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Page 412
PSL Study Number 43166
Individual Animal Teminal Body and Organ Weights
PSL Study Nonther 43166
A 28-Day Dietary Study in Rats
Sex Male  Day(s) Relative to Star Date
F1536
mglkg'day Spleen Tesles Thymus
Group 4 wi Wt Wt
(9 {0} (gh
7061 082 322 0.476
7062 017 3.00 0.366
7063 087 3% 0.510
7064 0.86 366 0.437
7085 082 325 615
7066 075 3.06 0,548
7067 0.73 29 0548
7068 14 356 0.702
7069 051 385 0.451
7070 085 324 0.512
Mean 0.809 iz 0.5276
50D 0.105 0.246 0.1087
N 10 10 10
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Page 413

PSL Study Number 43166
Indivitkial Animal Terming Body and Organ Weights
PSL Study Number 43166
A 28-Day Dietary Study in Rals
Sex Female  Day(s) Relative to Slent Date
]
mykg'day Terminad Adrenal Brain Heart Kidneys Livar Cvaries with
Growp 1 B Glands Wt Wt " w W Qviducts Wt
{9 ) (@ (g (g @ {9)
ToH 134 0061 1.83 0.173 159 6.61 0124
7012 206 04075 1.9 074 t.68 620 0128
7013 266 0.084 244 1.00 201 7.8 G452
T014 21 0.076 209 090 183 679 0.145
7015 236 0.089 2.08 090 165 7.32 0.139
016 27 0.068 1.94 083 1.68 81% 0124
1017 205 0.667 1.9 074 150 6.05 0.104
018 24 0.079 2.02 0.3 1.85 3 0.156
7019 240 0079 205 0.85 1.86 174 0.108
7020 230 0.068 2.04 (.83 181 1.60 0129
Mean 2292 00747 2007 0.840 1.752 1156 0.1368
sD 23 0.0067 0.083 0.032 0.164 0720 0.0173
N 10 10 L 10 10 10 10
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Page 414
PSL Study Number 43166
Individual Animal Terminal Bedy and Organ Weights
PSL Study Number 43166
A 28-Day Dietary Study in Rats
Sex Female  Day(s) Relative fo Start Date
0
mglkg/day Spleen Thymus Uienus
Grouwp 1 Wt w wt
() (g} (9)
701 0.39 0.369 Q.57
T2 0.42 0.258 0.60
7013 0.60 0.480 0.96.
T4 049 0.450 045
7015 0.42 0.491 0.56
016 056 0.481 0.43
7017 047 0365 0.87
7018 053 0.373 0.97
7019 0.66 0.413 044
7020 0.44 0633 117
Meany 0.498 0.4343 0727
sD 6.088 0.0888 0.247
] 10 10 10
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Page 415
PSL Study Number 43166
Individual Arimal Terminal Bady and Crgan Weights
PSL Study Number 43166
A 28-Day Dietary Study in Rals
Sext Female  Day(s) Relative to Stert Date
512
mglkgiday Termma Adrenal Brain Heart Kidneys Liver Gvaries with
Growp 2 BW Glands W W w Wi w Oviducts Wt
(g f9) (9 (g} (o (9 ()
703t 234 09072 2.02 0.88 1.88 787 0118
7032 218 0074 2.05 0.80 19 742 .18
705 A7 0.085 201 0.79 1.95 7.54 G54
7034 199 0.06% 1.92 075 161 6.34 0113
7035 33 0.068 192 085 1.6 7.63 0.142
703 28 0.063 1.88 082 1.76 883 0.129
7037 182 0.059 1.88 075 1.57 593 0.096
7038 247 0.083 1.88 087 183 1.05 0.133
703 243 0.670 216 0.87 200 862 0.124
7040 257 0.078 206 092 208 813 0157
Meari 2256 0.0713 1.876 0.830 1.820 7.636 0.1272
sD 27 £.0089 0.088 0.057 0477 1.037 0.0172
N 10 16 19 10 10 10 10
487

Motif Exhibit 1052, Page 487 of 526



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

Page 416
PSL Study Number 43166
Individual Animal Terminal Body and Organ Weights
PSL Study Number 43165
A 28-Day Distary Study in Rats
Sex: Female  Day(s) Relstive to Slert Date
2
mgkgfday Spleen Thymus Uterus
Growp 2 Wt w Wt
(g} {a) (9)
7031 061 0.473 0.46
7032 0.43 0.446 0.54
7033 0.54 0.532 .54
703 0.39 0,492 0.4i
7035 0.43 0.411 0.38
7036 060 0,480 0.43
7037 039 0.370 0.54
7038 0.44 0625 0.45
7039 0.61 0.396 0.41
7040 0.74 0.429 0.4i
Mean 0.518 0.4654 0.457
50 0119 0.0741 0.061
N 10 10 10
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Page 417
PSL Study Number 43166
Individual Animal Termina Body and Organ Weights
PSL Study Number 43166
A 28-Day Dietary Study in Rats
Sex Female  Day(s) Relative to Start Date
1024
mglkg/day Temina Adrenal Brain Hearl Kidneys Liver Ovaries with
Growp 3 BW Glands Wt Wt w w Wt Oviducts Wt
{9) (g (o) ) (@) @ ()
7051 ik 0.056 2.14 0.82 114 7.05 0.134
7052 27 6.067 1.94 0.83 1.81 834 0.108
7053 247 0.061 207 0.85 1.62 1.54 0116
7054 246 0.077 2.0 0186 152 711 0122
7055 %7 0.065 2.03 092 198 7.85 0.140
7056 250 0.066 FAI) 0.81 1.81 124 0.107
7057 222 0.651 197 0.82 1,75 1.3 0134
7058 24 0.065 207 0.86 170 6.82 0105
7059 248 0.077 1.96 0.89 1.94 657 0.144
7060 225 0.07% 216 084 185 7.5 0123
Mean 2363 0.0664 2046 0.850 1.769 7.338 0.1231
sSD 145 0.0092 0.677 04034 0146 0512 00143
N 10 16 10 10 10 10 10
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Page 418
PSL Study Number 43166
Indvidual Animat Terminal Body and Organ Weights
PSL Study Number 43166
A 28-Day Dietary Study in Rats
Sex Female  Day(s) Relative to Start Date
1024
mghkgiday Spleen Thymus Uterus
Growp 3 Wt w Wt
() (g} (g}
7051 0355 0.395 0.46
7052 0.48 0.581 0.43
7053 053 0.445 1.28
7054 0.5t 033 0.54
7055 0.48 0534 0.63
7036 062 0635 0.45
7057 0.56 0531 049
7058 0.45 0.363 0.43
7050 0.52 0.435 0.90
7060 0.37 0.504 0.53
Mean 0.507 0.4762 0.6156
50 0.068 0.0967 0.276
N 10 10 10
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Page 419
PSL. Study Number 43166
Individual Arimal Termina Body and Crpan Weights
PSL Study Number 43166
A 28-Dsy Dietary Study i Rats
Sex Femele  Day{s) Relative la Start Date

1536

mglkglday Temind Adrenal Brain Heart Higneys Liver Ovarics with

Growp 4 BwW Giands Wt wt w W w Oviducts Wt

{9) fa) (g {9) (g () ()

7071 235 0.065 2.03 0.1 177 819 0.t44

7012 n? 0.074 202 085 187 167 0.142

i 244 0.073 194 091 1.72 1.76 0.140

7074 21 0.064 2.08 078 180 715 0105

7075 25 0077 205 081 1.30 884 0.145

7076 234 0.080 202 082 202 83 0145

7077 255 0.064 2.05 0389 187 775 0126

7078 722 0.082 1. 083 178 7.09 0.528

7019 248 0.092 2.04 099 1.70 730 0.160

7080 22 0.066 205 0.79 174 7.48 0.128

Meani 238 0.0737 2021 0.848 1815 7.763 0.1364

sD K 0.0083 0.049 0.065 0.101 0548 6.0150

N 10 10 10 10 10 10 0
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Page 420
PSL. Study Number 43166
Individugl Arémal Terminal Body and Organ Weights
PSL Study Number 43166
A 28-Day Dietary Study in Rats
Sex Female  Day{s) Relntive to Sled Dale
1536
mgikgfday Spleen Thymus Ukenus
Growp 4 Wi " Wt
@ b)) (9
7071 0.60 0643 0.46
7012 0.54 0.459 0.52
70713 051 0378 0.52
7074 0.39 037 052
7075 0.48 0.940 0.50
7076 0.53 0.665 0.49
077 0.54 0616 0.38
7078 0.49 0584 0.41
TO78 6.58 0.440 0.56
7080 047 0613 0.54
Mean 0.513 0.5218 0.450¢
S0 0.060 61127 0.057
N 10 10 10
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Page 421
PSL Study Number 43166
APPENDIX R: INDIVIDUAL ANIMAL ORGAN-TO-BODY WEIGHT RATIOS'
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 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 me/kg/day of the active ingredient.
493
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Page 422
PSL Study Number 43166

Indivicuial Arimal Organ-to-Body Weight Ralios

PSL. Study Number 43166
A 28-Day Dietary Study in Rals
Sex Male  Day{s) Relative 1o Start Date
1

mgkg'day Adrenal Brain Epididymides Hearl Kidngys Liver Spleen

Growp 1 TBW TBW FBW B ITBW ITBw 18w

(Ratic) (Ralic) {Ratia) {Ratic) {Ratio) (Ratia) (Ratic)
7001 0.183 549 2857 328 7.99 2rn 216
7002 0.198 6.02 2613 315 7.83 3916 211
7003 0.189 5.2 2560 316 1.07 3R 226
7004 0,165 5.68 2433 315 671 3264 214
7005 €191 63 3.161 325 6.60 25,65 231
7006 0165 5.4% 2993 324 633 20.68 244
7007 0172 539 29%62 342 116 2957 266
7008 0.200 2] 2530 332 7.30 26.59 2.56
7003 0.168 5.41 2514 3.00 €.68 26.38 208
1010 06150 647 3107 353 808 172 1.78
Mean 0.1784 5.846 28075 3751 7.184 30549 2256
50 0.0165 0411 0.2682 0.t51 0610 4.348 0.255

N 10 10 10 10 10 10 10
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Page 423
PSL Study Number 43166
Individual Arimat Organ-to-Body Weight Ralios
PSL Study Number 43165
A 28Day Dietary Study in Rats
Sex Male  Day(s) Relative to Starl Date
0
mglkg/day Testes Thymus
Group 1 oW 1TBW
{Ratia) (Ralio}
7001 815 2.118
7002 6.07 1624
7003 8.70 1316
TO04 7.2t 1142
7008 8184 1.924
7006 7.78 0.99
7007 10.03 1.468
7008 941 1.166
1009 873 1.281
7040 9.58 0.904
Mean 8.549 1.4134
80 1.201 0.4037
N 10 10
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Page 424
PSL Study Number 43166
Individual Arimat Qrgan-ta-Boedy Weight Ratios
PS1. Study Number 43166
A 28-Day Dietary Study in Rats
Sex Male  Day(s} Refstive to Start Date
512
mglkgfday Adrengl Brain Epédicyntides Hearl Kidneys Liver Spleen
Growp 2 BwW iTBw W BW TBwW 11BN TBW
[Ralic) (Ralio} {Ratio} {Ratio) (Rafio} (Ralio} {Ratio)
021 6209 5.40 323 314 7.38 3044 220
7022 0188 591 2941 342 805 30.86 225
7023 0.140 575 3.093 134 6.40 2798 202
7024 0179 618 2888 342 6.87 872 1.95
7025 6.191 577 290t 309 £.69 2970 238
7026 0440 574 3.005 333 757 24 243
To27 0.238 5.87 2760 350 724 25.88 1.86
7028 0173 6.37 3.155 3.36 795 379 310
7029 0.145 5.16 2150 360 703 2925 158
7030 0.154 550 3156 341 6.82 0.5 2.12
Mean 0.1766 5.766 26351 3.362 7199 30.052 2398
sD 0.0328 0.355 0.3125 0.151 0.541 1.405 0391
N 10 10 10 0 10 10 10
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Page 425
PSL Study Number 43166
Indvitial Arimal Organto-Bedy Weight Ralios
PSL Study Number 43166
A 28Day Dietary Study in Rats
Sex Male  Day(s) Retative lo Starl Date
512
mykgiday Tedes Thymus
G 2 Bw TBW
(Ratic) (Rakio)
o021 034 0,985
Toz2 8.26 1666
703 1.64 1.350
7024 9.06 1.709
1025 873 1122
7026 10.48 1744
1027 934 1.954
7028 10.80 1.827
7029 832 1.502
7030 9.11 1377
Maan 2108 1.3268
sD 0.871 03105
N 10 10
497
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Page 426
PSL Study Number 43166
Individual Arimal Organ{o-Hody Weight Ratios
PSL Study Number 43166
A 25-Day Dietary Study in Rals
Sex Male  Day(s)Relative to Star! Date
1024
mykg'day Adrenal Brain Epidicymides Heart Kidrieys Tiver Spleen
Group 3 TBW TBW mw mBw BW TBW TBW
{Rabio) (Rdlio) (Ratio} {Rafic) {Rafio) {Rdlic} {Raba)
7041 0.184 587 3040 3.07 7 3592 213
7042 0.176 5.44 2542 328 691 313 185
7043 0.158 603 2620 344 7.04 2835 247
7044 0.165 574 335 135 729 EEX: 185
7045 0170 597 2483 37 6.50 315 140
7048 0.144 543 2297 349 7.44 31.67 1.96
T047 0.114 463 2426 322 691 3o 205
7048 0.180 559 2567 320 7.51 364 1.89
7049 0.107 6.45 2835 345 7.65 29.24 238
7050 0.166 606 2886 332 7.78 2063 1.98
Mean 0.1540 5722 2.7030 3315 7.274 31.962 2012
S0 0.0253 0497 0.3143 0.128 0.421 2654 0184
N 19 10 0 10 0 10 19
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Page 427
PSL Study Number 43166
Indvidual Animal Organto-Body Weight Ratios
PSl. Study Numbey 43166
A 28-Day Dietary Study in Rats
Sex: Male  Day{s) Relative to Start Date
1024
mglkgiday Tesles Thymus
Growp 3 TBW TBW
{Palio} [Ratic)

7041 952 1.368

1042 710 1.268

7043 9.66 1242

7044 9.26 1.23%

70405 B75 1.483

046 1.54 2012

7047 172 1.366

7048 1.70 1.482

1049 9.63 1.247

7050 8.75 1.466

Mean 8,564 19174

50 0970 0.2318

N 10 10
499
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Page 428
PSL Study Number 43166
Individeat Animal Crgan-to-Body Weight Ratios
PSL Study Number 43166
A 28-Day Dietary Sludy in Rals
Sex Mele  Day(s)Refetive to Starl Date
1536
mg/kg/day Adrenal Ersin Epiddymides Heart Kidneys Liver Spieen
Group 4 MW IBW W BwW W BwW TBw
{Ratia} {Rdlin) {Rati) {Ratio} {Ratio} (Ratio) {Ratio}
7061 0.168 5.48 2730 320 6.85 28.66 215
7082 0.153 5.65 2322 332 147 2873 2.03
7063 0.178 564 3201 3.06 7.88 Bn13 246
7064 0.155 550 2107 12 738 20,18 208
7065 0.185 5.53 2247 336 793 3336 202
7066 0175 5.46 2792 37 7.03 3612 1.80
7067 0.188 5.40 2699 2.80 638 2873 1.88
7068 0.233 615 3102 332 767 35.65 280
7089 0.140 5.77 2686 3.20 709 2694 1.74
7070 0.198 6.25 2826 337 821 353 231
Mean 01773 5.682 26712 324 7.387 31.893 2438
sD 0.0264 0.284 0.3544 0.148 0.560 3859 0312
N 1 10 i0 10 10 10 10
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Page 429
PSL Study Number 43166
Indvidual Arimal Orgando-Body Weight Ratios
PSL Study Number 43166
A 28-Day Distary Sludy in Rals
Sex Male  Day(s)Relative to Stat Dete
1536
mglkgiday Testes Thymus
Group 4 ew TBw
(Ratio) {Ralio)

7061 B.45 1.249

7062 792 0.966

7063 a9 1.445

7064 885 1058

7065 B.02 1,766

7066 761 1.3%

1067 7.69 1411

7068 886 1945

7069 10.14 iN7

1070 880 1.3H

Mean 8.657 1.3939

sD 0885 0.2919
N 10 10
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Page 430
PSL Study Number 43166
Individal Arimal Organto-Bedy Weight Ratios
PSL Study Number 43166
A 28-Day Dietary Study in Rats
Sex Female  Day(s) Relative to Start Date
0
mylkg/day Adrenal Brain Hear Kidieys Liver Dvaries wilh Spleen
Group 1 mew mew mew TBW TBW oviducts/TBW Bw
{Ralio) (Ralic) (Ratio} {Ratic) {Ratio} {Ralic} {Ratio)
701 6314 943 376 820 3407 053 201
7012 0,364 242 3.59 816 30.10 0621 2,04
7013 0.316 845 3.7 7.78 29.44 051 22
7014 0335 9.2 1% 8.06 2981 0638 2i6
1015 0292 881 38 6.99 31.02 0.589 1.78
7016 0,300 855 366 740 36.08 0546 247
017 0.327 946 3.46 132 2831 0507 229
7018 0.290 83 3.78 768 30,00 0.647 220
7019 0,328 854 354 778 3225 0.450 275
7020 0272 816 R 724 30.40 0516 1.76
Mean 03139 8.801 3665 7.657 31.278 0.572¢ 24N
80 0.0265 0.545 0.189 0412 2212 0.0669 0.300
N 10 10 10 10 10 10 16
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Page 431
PSL Study Number 43166

Irdividual Anirmal Organ-to-Body Weight Ralios

PSL Study Number 43166
A 28-Day Dietary Study in Rats

Sex Femafe  Day(s) Relalive to Start Date
[}

mghkgday Thymus Uterus
Grow 1 TBW TBW
(Ratic) [Ralic)

o 1.902 294

7012 1,352 29

7013 1.805 364

7014 202 286

015 208 2%

7016 2119 2H

017 1.678 424

7018 1.548 402

7019 1.7 163

7020 2532 468

Maax 1.8863 3159

5D 0.3463 0.949

N 10 10
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Page 432
PSL Study Number 43166
Individual Animal Organ-ta-Body Weight Ralies
PSL Study Number 43166
A 28-Diay Dielary Study in Rals
Sex Femele  Day(s) Relative lo Start Date
512
mglkg/day Adrenal Brain Heart Kidneys Liver Ovaries with Spieen
Grow 2 W TBW TBwW mew ew oviducsITBW Bw
{Ralig) (Ralic) {Rafic) (Raic) {Ralio) {Ratio) {Ratio)
7031 0.308 863 37 8.03 33463 0.504 261
7032 0.343 949 3.70 8.84 3435 0.551 1.88
7033 0.392 926 3.64 8.89 3475 0.650 249
Y034 0.307 965 37 B.08 31.86 0.568 1.96
1035 0.292 324 365 6.91 32.15 0.609 1.85
7036 0.278 816 3.60 7.72 3873 0.565 263
7037 0.324 103 412 8.63 3258 0527 214
7038 0.336 761 35 7.41 2854 0.538 1.78
7039 0.288 889 358 8.23 3547 0.510 251
1040 0304 802 358 B.09 3553 (L1538 288
Mea 0.3168 828 3.692 8004 336819 0.5635 2284
D 0.0336 0.852 G471 0634 2,683 00474 0.384
N 10 10 10 e 10 16 10
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Page 433
PSL Study Number 43166
Individual Animal Organ-to-Body Weight Ralios
PSL Study Number 43165
A 28-Day Dietary Study in Rats
Sex Female  Dayl(s) Relative 1o Statt Date
512
mglkgfday Thymus Utenss
Group 2 BwW MW
{Ratic) {Raio)
031 2021 197
7032 2065 250
7033 2452 248
7034 2472 206
1035 1754 1.63
0% 2108 .89
037 2033 297
7038 2530 182
7039 1.630 1.69
7040 1.669 1.60
Mean 20742 2060
SD 03287 0.452
N 10 10
505
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Page 434
PSL Study Number 43166
Indvidual Arémal Organ-to-Body Weight Ralics
PSt. Study Number 43166
A 28-Day Dietary Stuty in Rals
Sex Female  Dey(s) Refative to Start Date
1024
mgikglday Adrenal Brain Heart Kidneys [iver Ovaries wih Spieen
Growp 3 mew 8w mw TBwW Tew oviducts/TBW mew
{Ratic) (Ralic) {Raio) {Ratio) Ratio) {Raic} (Ratio)
705 0.258 956 EXD) 7.88 3249 0.618 253
7052 0.295 855 366 7.97 36.74 0.476 n
7053 0.247 83 34 656 30,53 0.470 215
7054 0313 817 350 5.18 28.90 0.4% 207
7055 0.253 7.90 358 7.70 3054 0.545 187
70% 0.264 8.4 3 7.24 2896 0.428 248
7057 4.230 g87 269 788 3293 0.504 252
7058 0.0 .24 3.84 759 3045 0.468 20
7059 0310 7.90 3.59 7.82 26.49 0.581 210
7060 0.351 960 373 822 3356 0538 1.64
Mean 02812 8692 3605 7.505 31.158 05222 2149
sD 0.0372 0.686 0.178 0.657 2883 0.0643 0281
N 10 10 10 10 10 10 10
506
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Page 435
PSL. Study Number 43166
Indviduat Azimal Qrganto-Body Weight Ratios
PS5t Study Number 43166
A 28-Day Dietary Study in Rate
Sex Female  Day(s)Relative to Stad Dale
1024
mgkgfday Thymus Ulenis
Growp 3 Bw iBwW
(Ralio} (Rdic)
7051 1.820 212
7052 2559 1.89
7053 1.802 E¥r)
T054 1378 22
7085 2018 245
7056 2.540 1.80
7057 2352 22
7058 1.621 1.92
7059 1.754 363
7060 2240 236
Mean 20184 2519
sD 0.4057 1.063
N 10 10
507
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Page 436
PSL Study Number 43166
indvidual Animal Organ-to-Body Weight Ralics
PSL Study Number 43166
4 28-Day Dietary Study in Rals
Sex Femals  Day(s) Refative to Slart Date
1536
mgkgiday Adrenal Erain Heart Kidneys Liver Cveries with Spleen
Growp 4 TBW TEW Bw TBW msw aviducts TBW TBW
(Ratio) {Ratio) (Ratio) {Ratio) (Ratio) {Ratio) (Ratio)
7071 0277 864 3.45 753 3481 0613 255
7072 0319 87 3.66 8.06 33.06 0.612 233
7073 0.299 7.95 373 7.05 31.80 0.574 2.09
7074 0290 aH 3.53 860 3235 0.475 1.76
7075 0.342 911 3.60 8.00 39.29 0.644 213
1076 0.342 263 3.50 883 35.56 0.620 226
1077 0.251 8.04 349 7.33 30.39 0.484 2.12
7078 0.369 8.69 37 806 31.84 6.581 221
10719 0371 823 3.99 685 29480 0.645 234
7080 0:257 923 356 170 3369 6577 212
Meaan 03157 8.664 3625 7.783 33269 05835 2491
50 0.033% 6.492 0163 0.602 2172 0.0581 0.206
N 10 10 10 10 19 10 10
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Page 437
PSL Study Number 43166
Individal Animal Organ-to-Body Weight Ratios
PSL Study Number 43166
A 28-Day Dietasy Study in Rats
Sex Female  Day(s) Relative to Start Date
1536
myglkg/day Thymus Lienis
Growp 4 TBW TBW
{Ralio} (Ratic)
70N 2736 1.9
7072 1.978 224
073 1.553 213
7074 LTS 23
7075 1.856 22
7076 2842 209
i 2416 148
7078 2631 1.8%
7079 1714 226
7080 2.761 243
Mean 2.2362 2103
sD 04918 0.277
N 10 10
509
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Page 438
PSL Study Number 43166

APPENDIX S: INDIVIDUAL ANIMAL ORGAN-TO-BRAIN WEIGHT RATIOS!#

PRODUCT IDENTIFICATION
Soy Leghemoglobin Preparation

| [organ weight/brain weight}
Group 2: 512 mg/kg/day of test substance comesponds to 250 mg/kg/day of the active ingredient.

Group 3: 1024 mgfkg/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.

510
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Page 439
PSL Study Number 43166
incividual Animal Osgar-lo-Brain Weight Ratios
PSL Study Number 43566
A 28-Day Dielary Study in Rats
Sex Male  Day{s)Relative to Start Date
9
mofkg/day Advenal Epididymides Heart Kidneys Tiver Spleen Testes
Growp 1 BwW B BW 1Brw B BeW B
{Ratio} {Ralio} [Ratio} {Rato) (Ratia) {Ratio} {Ratio)
7001 0033 6.521 0.680 1.45 5.06 [E 167
7002 0.033 0435 0.52 1.30 651 D36 .01
7003 0,033 0.437 0.55 1.24 583 0.40 152
7004 0.028 0.414 0.54 1.44 556 035 123
7005 0,030 0495 8.51 105 402 036 1.39
7006 0.030 0.545 0.59 1.15 5.41 0.45 142
7007 0032 0548 0.62 133 5.48 0.49 1.86
7008 0.032 0471 0.53 147 427 0.41 151
7009 .03t 0.485 0.5 1.24 488 0.39 162
7010 0.023 0.480 0.5 1.25 537 0.78 1.08
Mean 00306 04913 0.558 1232 5238 0.368 1.469
SD 0.003¢ 0.0465 0038 0.114 0.727 0.057 0235
N 10 10 10 10 10 16 10
511
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Page 440
PSL Study Number 43166

Individua Animal Organ-to-Brain Weight Ralios

PSL Stedy Mumber 43165
A 28Dy Dietary Study in Rats

Sex Mate  Day{s)Relative to Start Date

0
mghgay Trgai
Growg 1 BiW
{Ratio)
FO0t 0.386
7002 0270
7003 0.230
7o04 0,194
7005 0.301
T006 0,180
7007 0.309
7008 0187
7009 0.237
7010 4.140
Mean 0.2436
sb 0.073%
N 10

512
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Page 441
PSL Study Number 43166
individuaf Aninal Qsgan-to-Brain Weight Ratios
PSL Study Number 43166
A 28-Day Dietary Study in Rats
Sex Male  Day(s)Relative to Start Date
92
mg/kgiday Advenal Epididymides Heaf Kidneys Liver Spleen Tesles
Giowp 2 BiW B B IBW 1Brw Brw B
{Ratia) (Raio) [Ratio) Ratio) {Ratio) {Ralio) {Raka)
70 0.039 0597 0.58 137 5.64 o 1.73
oz 0.033 0.498 0.58 1.36 5.22 038 1.48
7023 0024 0.536 0.58 m 4.86 035 133
7024 0.029 0.468 0.55 in 465 032 1.47
7025 0033 0.502 0.54 1.18 514 0.41 1.51
7026 0024 053 0.58 132 565 0.42 1.82
00 0.040 D.470 0.80 1.23 482 032 139
7028 0027 0.4%5 0.53 125 4.99 0.49 170
7029 L7 0.416 0.70 1.36 S.67 0.3 1561
TR0 0.028 0.574 0.62 1.24 5.54 0.3% 1.65
Mean 0.0307 0.5095 0.585 1% 5.228 0.380 1.581
5D 0.0056 0.0535 0.048 0.140 0.374 0.055 0.155
N 10 10 10 10 10 1o 10
513
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Page 442
PSL Study Number 43166

Individual Animal Organ-to-Brain Weight Ratios

PSL Study Number 43166
A28.Day Dietary Study inRats

Sex Male  Day(s)Relative to Start Date

512
rgkglday Thymus
Growp 2 BiW
{Ratio}
7028 0.183
7022 0282
v 0.235
7024 0277
7025 9.194
0% 0,299
07 0.333
7028 0.287
7029 0.291
ik ] 0.256
Mean 0.2630
50 0.0472
N 10

514
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Page 443
PSL Study Number 43166
Individual Animal Organ-lo-Brsin Weight Ratios
PSL Study Number 43165
A 28-Day Dietary Study inRats
Sex Male  Dayls)Relative to Start Date
1024
mgkglday Adkenal Epididymices Heart Kidneys Liver Splean Tedles
Growp 3 B B B B BW Brw B
(Ratic) (Ralio) {Ratia) [Ratio) {Ratio) (Ratio} {Ratio)
7041 0031 0518 0.5 13 612 037 1.62
7042 0.082 0467 0.60 127 577 0.34 1.31
7043 0,026 0,435 0.57 .17 487 0.36 160
7044 0.028 0578 0.58 127 591 03 161
7045 0.028 0418 0.56 1.9 528 030 147
7046 0.026 0423 0.64 1.37 583 036 139
7047 0.025 0524 070 148 6H 0.44 187
7048 0.020 0.459 0.57 1,34 §52 034 1.38
7049 007 0.4% 0.8 118 452 0.37 1.49
7050 0.027 0478 0.5 128 480 033 1.44
Mean 0.0270 0.4738 0.563 1.278 5633 035 1,493
$D 0.0043 0.0521 0.052 0114 0.740 0.03% 0123
N 10 10 10 10 10 0 10
515
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Page 444
PSL Study Number 43166

Indwidual Animal Organ-to-Brain Weight Retios

PSL Study Number 43165
A 28Day Dielary Study in Rals

Sex Male  Day{s) Relative to Start Date

1024
mgkgiday [T Thymus |
Growp 3 BAY
{Ratic)
7041 0.233
7042 0233
7043 0.206
7044 0215
7045 0.248
7046 0.370
7047 0.25
7048 0.265
7049 0.193
7050 0.242
Mean 0.2502
S0 0.0514
N 10

516
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Page 445
PSL Study Number 43166
Individuad Animal Orgar-to-Brain Weight Ratios
PSL Stidy Nurnber 43165
A.28-Day Dielary Study in Rals
Sex Male  Day(s)Relative to Start Date
1536
mgkgiday Adrens Epidicymides Heast Kidneys Gver Spieen Tedes
Growp 4 Bew BrW B 1Bt Bw Brw B
{Ratia) [Ratin) {Ratio) {Raliv) {Ratio) {Ratia) (Ratio)
7061 0.031 0.458 0.58 1.25 522 03 1.54
7082 0.027 041 .59 1.32 509 0.3 1.40
7063 0032 0.563 054 140 6.23 0.44 1.63
7064 0.028 0.383 0.57 134 5.49 038 1.61
TO85 0033 0.406 0.6t 143 .03 037 1.45
7065 0.032 0512 0.80 129 6.62 0.3 1.40
7067 0.035 0.500 0.54 1.18 533 0.3 1.42
7068 0.038 0.508 .54 1.25 580 0.45 1,60
7069 0.024 0.465 0.55 1.23 487 0.30 1.76
7010 0092 0.452 0.54 131 566 03 .41
Mean 00312 0.4700 0566 1.300 5614 0.376 1523
$D 0.0039 0.0573 0.02 0.078 0579 0.044 0.125
[ 10 10 10 10 10 10 10
517
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Page 446
PSL Study Number 43166
Indavidual Animal Organ-to-Briin Weight Ratios
PSL Study Number 43165
A 28-Day Dietary Study in Rats
Sex Male  Day(s)Relativa to Start Date
1536
mgkg/dey Thymes
Group 4 By
{Ralia)

7061 0.228

7062 01

7063 0.256

7064 0.193

7085 0.319

7066 0,255

7067 0.261

7068 0.316

7069 0228

7070 0.223

Mean 0.2450

S 0.0476
N 10
518
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Page 447
PSL Study Number 43166
Indnidual Animal Organto-Bran Weigth Ralios
PSL Stesdy Number 43165
A 28-Day Dietary Study in Rals
Sex Female  Dayls] Relative o Starl Gale
0
mgkglday Adrenal Heartt Kidneys liver Ovarigswith Spleen Thymus
Growp 1 B 1BW B BrW oviducsBry B B
{Ralio} (Ratio) {Ralia) (Ratio} (Ratio) {Ralio) {Ratio)
70641 0.083 940 087 361 0068 ] 0.202
1012 003% 038 0.87 320 0.086 Lik-rd 0133
7013 0.039 0.47 0.57 365 0.073 0.28 0.224
7014 0.036 0.43 0.88 325 0.069 0.23 0.220
05 6.033 0.43 0.79 352 0.067 0.20 0.236
7016 0.035 043 oer 422 0.064 029 0.248
7617 0,635 Q.37 .77 312 0054 024 0,198
7018 0.035 045 0.92 358 0077 0.26 0185
7019 0.039 04 0.9 378 0053 0.3 201
02 6.033 0.41 0.89 373 0.063 022 0.3t0
Mean 00357 0.418 0872 3566 0.0652 0.248 0.2158
50 00024 .03t 0.056 6325 0.6075 0039 0.0459
N 10 10 10 10 10 10 10
519
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Page 448
PSL Study Number 43166

926 40 02§ 9bed ‘ZS01 Haux3 ol

Individual Animat Organ-lo-Brain Weigth Rafios

PSL Study Number 43166
A28Day Dietary Study in Rats

Sex Female  Day(s) Relalive to Stad Date

[
mg/kg'day T Utenss
Growp t B
{Ratio}
7011 031
7012 031
7013 0.45
7614 031
7015 027
7016 025
fort 0.45
7018 0.48
7019 0.2t
7020 057
Memn 0.36%
sD 0.118
N 10

520
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Page 449
PSL Study Number 43166
Individual Animal Organ-to-Brain Weigth Ratios
PSL. Study humiber 43156
A 28-Day Dietary Study inRate
Sex Ferale  Day{s) Relative to Star Date
512
mghkglday Adrenal T T Heatt Kidneys Liver Ovanes wih Spleen ) Thymus
Growp 2 B B BW Brw oviducts/BriW {BrW By
(Ratio} (Ratio) {Ratio) (Ratin) {Ratio) {Ratio) {Retio}
7031 04036 iiL) 0.93 380 0058 0¥ 0.234
1032 6036 039 0.93 362 0.058 o2 0218
7033 0.042 0.39 0.57 375 0.070 0.27 0.265
7034 0032 039 084 330 0.059 620 0.236
7035 0,033 044 084 397 0074 622 0.214
70% 0.034 044 2.9 475 0.069 032 0.238
037 0,031 0.40 0.84 318 0,051 [Eva] 0.197
7038 0.044 0.46 0.97 375 0071 023 0.332
7039 0.032 0.40 0.83 359 0.057 078 6183
7040 0,038 0.45 1.01 443 0.076 0.35 0.208
Mean 0:0361 0.420 0.820 3862 0.6644 0261 6.2366
50 (¢.0043 0.028 0.062 0.476 0.0086 0.054 0.0434
N 10 10 10 0 10 10 10
521
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Page 450
PSL Study Number 43166

Indaddual Animal Organ-to-Brsin Weigth Ratios

PSL Study Mumber 43165
A 28-Day Dietary Study in Rats

Sex Female  Day{s) Relative Lo Start Date
912
mgkg/day Uerus
Growp 2 BIW
{Ratio}
7031 023
7032 0.26
7033 0.27
7034 021
7035 0.20
7035 0.23
7037 029
7038 024
7639 0.19
7040 020
Mean 0.232
D 0.033
N 10
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Page 451
PSL Study Number 43166
Indavidual Anima! Organ-te-Brain Weiglh Ratios
PSL Study Number 43165
A 28-Day Dielary Study in Rats
Sex Female  Day[s) Relative to Start Date
1024
mgkg/day Adrenal Hear Kidneys Liver Ovaries wih Spleen Thymus
Growp 3 BriW BW Bw BW ovidudts/BrW BIW Biw
{Ratia) {Ralio) (Ratio) {Ratio) (Ratio} {Rakio) (Ratio}

7051 0.026 038 0.80 3.29 0.063 0.6 0185

7052 0.035 0.43 0.3 430 0.056 025 0.299

7053 0.029 o4 078 364 0.056 026 6215

7054 0038 0.43 0.76 354 @.081 025 0.168

7055 0032 0.45 0.98 387 0.06% 0.24 0.263

0% 0.031 0.38 0.86 343 0.051 0.28 0.301

7057 0026 042 0.88 37 0.068 0.28 0.270

7058 0.031 0.42 0.82 320 0.051 62 0175

7059 0.039 045 0.99 3.35 0.073 0.2 022

7060 04037 0.38 0.85 350 0.056 17 0233

Mean 0.0325 0416 0.866 3.592 0.0603 0.248 0.2332

sD 0.0047 0.026 0.080 0.310 0.0079 0.03% 0.0489

N 10 10 19 10 10 10 £0

523
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Page 452
PSL Study Number 43166

Individudl Animai Organ-lo-Brain Weigth Ratfos

PSE Study Number 43166
A 28-Day Dielary Study in Rats

Sex Female  Day(s)Relafive to Start Date
024
mghkgdey T Uterus
Growp 3 B
{Refio)
7051 0.1
7052 622
7053 0.62
7054 0.27
7055 0.3t
7056 0.21
7057 .25
7058 %]}
7059 0.45
7060 0.25
Mean 0.301
50 0136
N 10

524
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Page 453
PSL Study Number 43166

individual Arémal Organ-to-Brain Weigth Ratios

PSL Study pkimber 43166
A 28-Day Dietary Study in Rals
Sex Female  Dayls) Relative Lo Stad Dale
1536
mglkgiday Adsenal Heart Kidneys Liver Ovares wih Spleen Thymus
Group 4 BiwW BN BW AW oviducts/Bri¥ Brw B
[Ratio) (Raio} {Ratio) (Ratio) (Rato) {Ratio} {Ratic)
7071 0.032 0.4¢ 087 4,03 8071 0,30 0317
012 0037 b42 0.93 380 0.070 a2 0.227
7073 0.038 0.47 0.8% 400 0,072 026 0.195
7074 6.031 0.38 0.9 M 0.050 0.19 0182
7075 0.038 0.40 0.83 43 Q.07 023 0,2{5
7076 0.040 0.4 1.00 412 a.072 0.26 0.329
7077 0.031 043 031 378 0.061 0.26 0.300
7078 0,042 0.43 0.93 367 0067 0.2 0303
7078 0.045 049 0.83 362 0018 028 G216
7080 0.032 039 0.63 365 0.062 023 0.259
Mean 0.0365 0,42 0.998 3842 0.0676 0.254 0.2583
sD 0.0050 0.036 0049 0257 0.0078 0.031 0.0561
N 10 10 10 HyY 10 10 10

525
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Page 454
PSL Study Number 43166

individual Animzl Qrgan-to-Brain Weigth Ralios

PSL_ Study Number 43165
A 28Day Dielasy Study inRats

Sex Female  Day{s) Relative to Slart Date
1536
mo/kgiday Crerus
Growp 4 By
{Retio}
70M 023
70r2 026
7073 027
7074 025
7075 024
7076 0.24
o 019
7678 021
Tore 027
7080 0.26
Mean 0.242
S0 0028
N 10
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