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Example 3

Transformation of ABICvanol with a p6.8 kb Based Shuttle Vector

[00204] The endogenous 6.8 kb plasmid of ABICyanol was used as a means of shuttling
exogenous DNA to cyanobacterial host cells. By inserting an origin of replication that is
effective in £. coli (such as R6KOri), the p6.8 kb plasmid DNA was able to be manipulated in
bacteria, such as F. coli, to incorporate genes and sequences of interest into a recombinant p6.8
kb. For example, modifications to decrease the effectiveness of endogenous restriction systems
that are present in ABICyanol, such as methylation, were performed.

[00205] The presence of the endogenous origin of replication on the p6.8 plasmid allowed
for replication of the recombinant p6.8 kb once it was transferred into a host cell. In some
instances, multiple cloning sites were be added to allow for several different antibiotic resistance
genes to be added, if desired. Multiple cloning sites were also inserted, for example, to allow for
ease of insertion of various expression cassettes. In this way, various sequence segments of the

plasmid could be replaced with other sequence segments as needed.

Example 4

Competent ABICyanol Cells for Transformation by Conjugation

[00206] The following method was used to decrease the EPS layer of the strain
Cyanobacterium sp. ABICyanol prior to conjugation. The method involved several steps:
treatment of cells with NAC, washing steps that utilize NaCl, treatment with lysozyme, and
subsequent washing followed by a conjugation procedure.

[00207] Two hundred mL of an exponentially growing culture (OD7sonm greater than about
0.5 and less than about 1.0) was incubated with NAC for 2 days at 16 °C (end concentration of
NAC is about 0.1 mg/mL) without shaking. This pretreatment was followed by several steps to
degrade the EPS and to weaken the cell wall. The pretreated culture was pelleted at 4,400 rpm
and washed with 0.9% NaCl containing 8 mM EDTA.

[00208] For further treatment with lysozyme, the cell pellet was resuspended in 0.5 M
sucrose and incubated 60 minutes at room temperature (RT) with slow shaking (85 rpm). Cells
were then centrifuged and resuspended in 40 mL of a solution containing SOmM Tris (pH 8.0),
10 mM EDTA (pH 8.0), 4% sucrose, and 20-40 ug/mL lysozyme. After incubation at room

temperature for 10-15 minutes, cells were centrifuged and washed three times using different
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washing solutions; 1) 30 mM Tris containing 4% sucrose and 1 mM EDTA,; i1) 100 mM Tris
containing 2 % sucrose; and iii) BG11 medium. All centrifugation steps before lysozyme
treatment were performed at 4,400 rpm for 10 minutes at 10 °C. All centrifugation steps after the
lysozyme treatment were performed at 2,400 rpm for 5 minutes at 4 °C. Resuspended cells were

used for conjugation.

Example 5

Transformation of ABICvanol by Conjugation

[00209] Gene transfer to ABICyanol (using modified plasmids containing oriVT) was
performed using conjugation. The shuttle vectors were transformed into ABICyano1 following a
modified conjugation protocol which includes the pretreatment of ABICyanol to reduce its EPS
layer as described in the above example.

[00210] Triparental mating was performed as follows: £. coli strain J53 bearing a
conjugative RP4 plasmid and /.. coli strain HB101 bearing the cargo to be introduced into
ABICyanol and the pRL528 helper plasmid (for in vivo methylation) were used. £. coli strains
were grown in LB broth supplemented with the appropriate antibiotic overnight at 37 °C with
shaking at 100 rpm. An aliquot of 3 — 5 mL of each culture was centrifuged, washed twice with
LB medium and resuspended in 200 uL. LB medium. Subsequently, the F. coli strains were
mixed, centrifuged and resuspended in 100 uL BG11 medium. Two hundred mL of
exponentially growing cyanobacterial culture (OD7sonm of greater than 0.5 and less than 1.0) was
centrifuged (3,000 rpm, 10 min), pretreated to degrade the EPS layer as described above in
Example 4, and subsequently washed and resuspended in 400 uL. BG11 culture medium
containing Tris/sucrose buffer. A 100 pL aliquot of resuspended cyanobacterial and . coli
cultures was mixed and applied onto a membrane filter (Millipore GVWP, 0.22 um pore size)
placed on the surface of solid BG11 medium supplemented with 5% LB. Petri dishes were
incubated under dim light (5 uE m™ s!) for 2 days. Cells were then resuspended in fresh BG11
medium and plated onto selective medium containing 10 and 15 ug/mL kanamycin, respectively.
The following selection conditions were used: light intensity of approximately 20 — 40 pE m™ s
at a temperature of approximately 28 °C. Transformants were visible after approximately 7-10

days. The transformant colonies were then plated on BG11 media containing 15 pg/mL
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kanamycin and then transferred stepwise to higher kanamycin concentrations (up to 60 pg/mL)

to aid in the selection process.

Example 6

Transformation of ABICvanol bv Electroporation

[00211] Electroporation can also be used for successful transformation of
Cyanobacterium sp. ABICyanol, or other strains such as Arthrospira, Synechococcus, and
Synechocystis, using, for example, the same plasmids as for conjugation, but with lower
efficiency.

[00212] As with the conjugation transformation protocol (above), strain-specific
adaptations of standard electroporation protocols can be made to avoid DNA digestion by
endogenous restriction enzymes and to allow DNA entry through the EPS layer. To achieve
successful electroporation, DNA is protected against endogenous restriction enzymes by
methylation. Prior to electroporation, ABICyanol cells are pretreated with positively charged
polyaminoacids such as poly-L-lysine hydrobromide or poly-L-ornithine hydrochloride or
combinations thereof (in particular poly-L-lysine hydrobromide) in order to increase the DNA
uptake efficiency.

[00213] As an example, a one hundred mL aliquot of exponentially growing ABICyanol
culture (corresponding to a cell density of approximately 2x107 cells/mL), was harvested,
washed and resuspended in 0.9 % NaCl containing 25 mM Tris-HCI (pH 8.0). Poly-L-lysine
hydrobromide was added to the resuspended cells to obtain a final concentration of 50 pg/mL.
ABICyanol cells were then incubated for several hours or overnight before electroporation.
[00214] In a typical procedure, 50 mL of poly-L-lysine hydrobromide treated ABICyanol
cells were harvested and treated with 30 mL ice-cold BG11 containing 6% DMSO. After
incubation on ice for 20 minutes, cells were harvested and frozen in liquid nitrogen for 15
minutes. These pre-frozen cells were thawed by adding 15 mL ice-cold buffer containing 1 mM
HEPES (pH7.5), 0.2 mM K2HPOs4 and 0.2 mM MgClz. The cells were washed sequentially once
more with 1 mM HEPES and ETMT buffer containing 0.1 mM HEPES, 0.2 mM K:HPO4 and
0.2 mM MgClz. The cells were harvested by centrifugation at 15,000 x g for 5 minutes. All of the
washes and centrifugations were carried out on ice or in a pre-chilled centrifuge (4 °C). For each

electroporation procedure, 3 ug methylated DNA was added to 100 uLL of concentrated cells.
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Cells were electroporated in a cuvette with a 2 mm gap between the electrodes and pulsed once
in a Gene Pulse X-cell (Bio-Rad) using an exponential decay protocol (electric field strength of 8
kV/cm, capacitance of 25 uF, resistance of 400 ohms, for a time of approximately 8-9 ms). After
electroporation, 1-2 mL BG11 medium was immediately added to the cyanobacterial suspension,
which was subsequently transferred to a 50 mL flask containing 15 mL fresh BG11 medium.
After incubation for 1- 2 days under normal light (30 — 40 uE m™ s!) with gentle shaking at 30
°C, recovered cultures were centrifuged, resuspended in 500 pLL BG11 medium and placed onto
selective media (BG11 containing 20 pg/mL Km or 40-60 pg/mL of spectinomycin).

Example 7
Transformation of Arthrospira platensis PCC9108 by Conjugation

[00215] Gene transfer to Arthrospira platensis PCC9108 (using modified plasmids
containing ori VT) was performed using conjugation. Biparental mating was performed as
follows: E. coli strain EC100DC bearing a modified conjugative RP4 plasmid (pRL443), the
cargo plasmid to be introduced into Arthrospira platensis and the pRL528 helper plasmid (for in
vivo methylation) was used. The E. coli strain was grown in LB broth supplemented with the
appropriate antibiotics overnight at 37 °C with shaking at 100 rpm. The £. coli culture was
centrifuged, washed twice with Zarrouk’s medium and resuspended in 100 pul. Zarrouk’s
medium. 10 mL of a late exponentially growing Arthrospira platensis culture (OD7s0nm between
0.5 and 1.0) was centrifuged (3,000 rpm, 10 min), washed and resuspended in 200 pL. Zarrouk’s
medium. A 100 pL aliquot of resuspended cyanobacterial and £. coli cultures was then mixed
and incubated under dim light (5 uE m™ s™) for 2-3 days. Cells were then plated onto selective
Zarrouk’s plates containing 10 pg/mL zeocin, respectively. The following selection conditions
were used: light intensity of approximately 10 — 20 uE m™ s at a temperature of approximately
28 °C. Transformants were visible after approximately 7-14 days. The transformant colonies
were then transferred onto fresh Zarrouk’s plates containing 30 pg/mL zeocin and then
transferred stepwise to higher zeocin concentrations (up to 100 pg/mL) to aid in the selection

Process.
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Example 8

Expression of a Synechocystis PCC 6803 Heme-containing Protein Cvanoglobin (GIbN) in

Cyanobacterium sp. ABICyanol

[00216] The cyanoglobin (glbN) gene from Syrnechocystis PCC 6803 (SEQ ID NO: 11),
which was codon optimized for optimal expression, was inserted to the p6.8 modified
endogenous plasmid of Cyanobacterium sp. ABICyanol, under the control of an endogenous
zinc-inducible smtA promoter. This created a 10,340 bp construct which was designated
#2887\pABICyanol 6.8::PsmtA-glbN_ S6803(ABICyanolopt)-TpsaB, as shown in the plasmid
map in FIG. 5, and present in Table 3 as Construct #2887, strain AB1307. The plasmid was
transformed to Cyanobacierium sp. ABICyanol following the methods described in Examples 3-
5.

[00217] Transformed cells were then grown in culture medium and examined for
cyanoglobin production under varied zinc concentrations. The cells were isolated from the
medium, and protein extracts were separated on a 16% native PAGE and stained with Coomassie
Brilliant Blue. Expression of the cyanoglobin protein (arrow) was induced with 20 uM zinc
sulfate, as shown in FIG. 15. The protein gel shows that because of the zinc-inducible promoter,

expression of the Synechocystis cyanoglobin did not begin until zinc was added to the medium.

Example 9

Additional Genetic Modification with an Inducible sSRNA

[00218] In order to determine if one could increase the heme-containing protein
production by lowering the level of the endogenous heme oxygenase enzyme in cyanobacterial
cells (and thus divert heme production away from phycobilin production and towards production
of the heme-containing protein), the following genetic modification was designed. An antisense
construct (SEQ ID NO: 16) that targets the nucleic acid that encodes heme oxygenase, operably
linked to an inducible promoter, was inserted into the plasmid. Upon induction, the antisense
sRNA lessened the presence of heme oxygenase, causing a higher content of the heme groups to
be available to bind to the heterologous heme-containing protein being expressed in the
cyanobacteria. This resulted in higher production of the mature heme-protein complex (See

Example 10, below).
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[00219] Alternatively, the inducible sSRNA is designed to increase the flux through the
ferrochelatase. An increased flux through the ferrochelatase is accomplished by different means
such as, for example, a knockdown of the gene encoding magnesium chelatase (MgCh), the
overexpression of ferrochelatase (FeCh), the knockdown of gun4 (MgCh activator), a

gun4(W192A) mutation, magnesium-starvation, iron supplementation, or nitrogen-starvation.

Example 10

Production of Synechocystis PCC 6803 Heme-containing Protein Cyanoglobin (GIbN)

Increased by Decreasing the Level of Heme Oxvgenase in the Cell

[00220] To determine whether the host cyanobacterial cells were able to produce more
heme-containing protein when the level of the heme oxygenase ABICyanol.1 orf29000 was
genetically reduced in the host cell, the following experiment was performed. An anti-HO1
sRNA construct #2890\ pABICyanol 6.8::PsmtA-glbN S6803(ABICyanolopt)-TpsaB-PnirA'-
anti. HO1 v1 (SEQ ID NO: 16) was prepared in order to inducibly decrease the heme oxygenase
level in the cell. The plasmid is present in Table 3 as Construct #2890, strain AB1310. The
sRNA sequence was placed upstream of the gene encoding the heme-containing protein, having
its own endogenous nitrate-inducible promoter from Cyanobacterium sp. ABICyanol.

[00221] The cells were transformed with the plasmid construct, and were then grown in
culture medium. Cells were isolated from the medium, and the protein was extracted from the
cell material. The protein extracts were separated on a 16% native PAGE and stained with
Coomassie Brilliant Blue (FIG. 16). The data shows that when nitrate was added to the culture
to induce production of the anti-heme oxygenase sSRNA, less heme oxygenase and thereby more

heme-containing protein was produced (black arrow, right lane, FIG. 16).

Example 11

Expression of Leghemoglobin C2 from Sovbean in Cyanobacterium sp. ABICvanol

[00222] To demonstrate that plant-derived leghemoglobin proteins can be produced in
cyanobacteria, the following experiment was performed. The leghemoglobin C2 gene from
soybean (SEQ ID NO: 1) was codon optimized (SEQ ID NO: 2) for optimal expression in
Cyanobacterium sp. ABICyanol. The gene was placed under the control of an endogenous zinc-

inducible smtA promoter on the p6.8 modified endogenous ABICyanol plasmid.
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[00223] The plasmid also encoded an sSRNA directed against the ribosomal binding site of
the heme oxygenase ABICyanol.1 orf29000, under control of the endogenous nitrate-inducible
promoter from Cyanobacterium sp. ABICyanol. This resulted in a 10,456 bp plasmid designated
as #2889\pABICyanol 6.8::PsmtA-legH GmC2(ABICyanolopt)-TpsaB-PnirA'-anti HO1 vl,
as shown in Table 3 as Construct #2889, strain AB1309, and in the plasmid map in FIG. 7. The
plasmid was then transformed to Cyanobacterium sp. ABICyanol following the methods
described in Examples 3-5.

[00224] Transformed cells were then grown in culture medium and examined for
leghemoglobin production under various induction conditions. Protein extracts were separated
by denaturing electrophoresis on a 16% Tricine-SDS-PAGE including 6 M urea and subjected to
a Coomassie Brilliant Blue staining.

[00225] The protein gel (FIG. 17) demonstrated that the zinc-inducible promoter delayed
expression of the soybean leghemoglobin C2 protein (arrow) until zinc was added to the
medium. Upon addition of zinc, the leghemoglobin was produced. Upon addition of nitrate, the
sRNA against heme oxygenase was also induced. The combination of the induction of the
leghemoglobin gene and the anti-heme oxygenase sSRNA resulted in strong production of the

leghemoglobin protein.

Example 12

A Stronger Promoter and Multiple Copies of the Gene Encoding the Heme-containing

Protein on the Plasmid Construct Increased Protein Production

[00226] Constructs #2942 and #3022, strains AB1336 and AB4005: The cyanoglobin
(glbN) gene from Synechocystis strain PCC 6803 (SEQ ID NO: 11), which was codon optimized
for optimal expression, was inserted to the p6.8 modified endogenous plasmid of
Cyanobacterium sp. ABICyanol, following the method described in the above example, except
that the cyanoglobin gene was placed under the regulatory control of an endogenous, strong
constitutive promoter PcpcB, rather than an inducible smtA promoter. The plasmid #2942\
pABICyanol 6.8::PcpcB-glbN S6803(ABICyanolopt)-TpsaB-Porf0316'-anti HO1 vl allowed
constitutive and high expression of the gIbN gene during the full length of the culture growth.

This was found to result in greater cyanoglobin production per day.

51

Motif Exhibit 1150, Page 1332 of 1599



Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

WO 2019/079135 PCT/US2018/055785

[00227] The p6.8 plasmid that carried the heterologous gene is generally present in many
copies per cell. However, in order to maximize production of the heterologous heme-containing
protein, an additional construct #3022\ pABICyanol 6.8::PcpcB-glbN S6803(ABICyanolopt)-
TpsaB-PcpcB-glbN S6803(ABICyanolopt)-TpsaB-Porf0316'-anti HO1 v1 (SEQ ID NO: 58)
was created that has two copies of the gene encoding the cyanoglobin glbN protein, each with its
own PcpcB promoter. Both plasmids encode the anti-HO1 sRNA sequence downstream of the
endogenous copper-inducible promoter tfrom Cyanobacterium sp. ABICyanol.

[00228] The plasmids were transformed to Cyanobacterium sp. ABICyano1 following the
method described in Examples 3-5. The cells were then grown in culture medium. Cells were
isolated from the medium, and the protein was extracted from the cell material. Protein extracts
were separated by denaturing electrophoresis on a 16% Tricine—SDS-PAGE including 6 M urea.
The protein gel of FIG. 18A was unstained, and the heme-containing protein can be seen as a
reddish band. FIG. 18B shows a duplicate protein gel, which was subjected to Coomassie
Brilliant Blue stain to visualize the total proteins.

[00229] The data show that by using a stronger promoter and two sets of heme protein
genes, more protein is made. Further, when copper was added to induce production of the SRNA
fragment, less heme oxygenase was produced and thereby more heme-containing protein was

produced (FIG. 18A and FIG. 18B).

Example 13

Generation of a Phvcocvanin-deficient Cvanobacterial Strain

[00230] The Cyanobacterium sp. ABICyanol strain was grown under high-light stress in
order to isolate derivatives with altered phycocyanin expression. The applied conditions were as
follows: a BG11-agar plate with a cell lawn of ABICyanol was exposed to high-light (3,000 uE
m™ s for 90 minutes, resulting in a cell death rate of about 99.99 %. Individual colonies that
survived the treatment were picked and patched onto new plates for later characterization. UV-
VIS absorbance spectra from individual isolates identified cell lines with reduced phycocyanin
content. FIG. 19 shows the absorbance spectrum of one of the isolated pale green cell lines,
designated #AB0492, in comparison with the absorbance spectrum of wild type cells. Genome
sequencing of the strain #AB0492 revealed that a spontaneous deletion within the cpcA gene was

the cause of the phycocyanin-deficient phenotype.
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Example 14

Expression of the Heme-containing Protein in a Phycocvanin-deficient Background

[00231] Constructs #2942 and #3022, strains AB4011 and AB4012: To determine whether
several gene modifications would work together to improve heterologous heme production even
further, a construct was created that had constitutive expression of codon-optimized cyanoglobin
from Synechocystis sp. PCC6803 (2 copies in tandem) and copper inducible SRNA knockdown
of heme oxygenase ABICyanol.1 orf29000.

[00232] To determine whether more heme-containing protein would be made if the
heterologous gene encoding the heme protein was inserted into a cell having a genetic
phycocyanin deficiency (AB0492), the following method was used. The phycocyanin-deficient
mutant host cell was prepared by the method described in the above example, and was then
transformed with the two constructs #2942\pABICyanol _6.8::PcpcB-

glbN S6803(ABICyanolopt)-TpsaB-Porf0316'-anti HO1 v1 (SEQ ID NO: 56) and
#3022\pABICyanol 6.8::PcpcB-glbN S6803(ABICyanolopt)-TpsaB-PcpeB-

glbN S6803(ABICyanolopt)-TpsaB-Porf0316'-anti. HO1 vl (SEQ ID NO: 58). Both plasmids
lead to constitutive expression of codon-optimized cyanoglobin from Synechocystis sp. PCC6803
(1 and 2 copies in tandem) and a copper inducible SRNA knockdown of heme oxygenase
ABICyanol.1_orf29000.

[00233] The production of the heme-containing protein was compared with that of host
cells that had a normal amount of phycocyanin. The strains were grown in the absence and
presence of 10 uM copper-EDTA to induce the knockdown of the heme oxygenase via anti-HO1
sRNA. AB4011 has a single copy of the PcpcB-glbN S6803, whereas AB4012 comprises two
PcpcB-gIbN_S6803 copies on the same plasmid. Protein extracts were separated on a 16% native
PAGE and stained with Coomassie Brilliant Blue.

[00234] The results (FIG. 20) show that expression of the cyanoglobin (glbN) gene from
Synechocystis strain PCC 6803 in the AcpcA derivative AB4011 (1x PcpcB-glbN) was generally
lower compared to the expression in the phycocyanin-rich ABICyanol derivative AB1336.
However, the copper-induced knockdown of the heme oxygenase in AB4011 had a much
stronger effect on the expression of glbN, compared to the relatively mild effects of the heme
oxygenase knockdown in AB1336 on the glbN expression (FIG. 20). In alignment with this
observation, AB4012 (2x PcpcB-glbN copies) expressed a significant amount of apo-GIbN
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(cyanoglobin without heme), indicating a lack of sufficient heme caused by a potential higher
turnover of heme via the heme oxygenase. By contrast, knockdown of the heme oxygenase in

AB4012 resulted in strongly expressed and fully assembled heme protein.

Example 15

Expression of an Arthrospira platensis PCC 8005 Cyanoglobin (glbN) Gene in

Cyanobacterium sp. ABICyanol

[00235] Construct #2994, strain AB1364: A codon-optimized cyanoglobin (glbN) gene
(SEQ ID NO: 14) from Arthrospira platensis PCC 8005 was inserted to the p6.8 modified
endogenous plasmid of Cyanobacterium sp. ABICyanol, under the control of the endogenous
constitutive promoter PcpcB. This created a 10491 bp construct which was designated
#2994\pABICyanol 6.8::PcpcB-glbN_Ap8005(ABICyanolopt)-TpsaB, as shown in the plasmid
map in FIG. 10. The plasmid was transformed into Cyanobacterium sp. ABICyanol following
the methods described in Examples 3-5.

[00236] Cell cultures were grown, and the cellular material was isolated. Protein extracts
were prepared, separated on a 16% native PAGE, and stained with Coomassie Brilliant Blue
(FIG. 21). The data shows that this modification resulted in constitutive and high expression of
the glbN gene from Arthrospira platensis PCC 8005 during the full length of the culture growth
(FIG. 21).

Example 16

Expression of an Arthrospira platensis Cyanoglobin (glbN) Gene in Arthrospira platensis

PCC9I108

[00237] Construct #2949 (SEQ ID NO: 59), strain AB4041: The codon optimized
cyanoglobin (glbN) gene from Arthrospira sp. PCC 8005 (SEQ ID NO: 14) was inserted into
chromosome of Arthrospira platensis PCC9108 via homologous recombination. The
cyanoglobin gene was placed under the control of the endogenous constitutive promoter PcpcB
from Arthrospira platensis PCC9108. The gene cassette was inserted into the chromosome of
Arthrospira platensis PCC9108 via homologous recombination following the methods described

in Examples 6-7.
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[00238] Construct #3057 (SEQ ID NO: 60), strains AB4065 and AB4066: In order to
maximize production of the heterologous heme-containing protein, an additional construct
#3057\ oriVT-nblA2 2293 up-PcpcB1918-glbN Ap8005-PcpcB1918 glbN Ap8005-TpsaB-
PrbcL2293-ble-TB1002-nblA2 2293 down was created that has two copies of the codon-
optimized gene encoding the cyanoglobin glbN protein Arthrospira sp. PCC 8005 (SEQ ID NO:
14), each with its own PcpcB promoter from Arthrospira platensis PCC9108. The gene cassette
was inserted into chromosome of Arthrospira platensis PCC9108 and the derivative strain
Arthrospira platensis AB1298 via homologous recombination following the methods described
in Examples 6-7.

[00239] Cell cultures were grown in Zarrouk’s medium and protein was extracted from the
cells. The protein extracts (FIG. 22A and FIG. 22B) were separated on a 16% native PAGE.
FIG. 22A is a photograph of the unstained protein gel. FIG. 22B is a photograph of an identical
gel, stained with Coomassie Brilliant Blue to identify total protein.

[00240] The results show the expression of the cyanoglobin (GIbN) protein from
Arthrospira platensis PCC 8005 in Arthrospira platensis PCC9108 (AB4041, AB4065) and the
derivative strain Arthrospira platensis AB1298 (AB4066). AB4041 has a single copy of the
PcpcB-glbN_Ap8005, whereas AB4065 and AB4066 comprise two PcpcB-gIlbN_Ap8005 copies

on the same plasmid.

Example 17

Purification of the Heme-containing Protein from Cvanobacterial Cells

[00241] Cyanobacterium sp. ABICyanol strain AB4005 was grown in stirred 1 L
photobioreactors (12/12 h day/night cycle) in artificial seawater, supplemented with BG11 trace
elements and 100 uM Fe(II)NH4 sulfate. The pH was maintained at pH 7.3 by addition of 5 %
COz2 on demand with a flow-rate of 20 — 40 ml/min. AB4005 exhibited constitutive expression of
a codon-optimized cyanoglobin from Synechocystis sp. PCC6803 (2 copies in tandem). 10 uM
CuEDTA was added to induce the SRNA knockdown of heme oxygenase

ABICyanol.1 orf29000. 200 ml of the culture was harvested via centrifugation for preparation
of a soluble protein extract (Tris-HCI pH 8.0, 10 mM EDTA, 10 mM sodium dithionite),
followed by a concentration step with 10kDa centrifugal filters. 100 pL of the soluble protein
concentrate was loaded on a 30 mL Sephacryl 100-HR gel filtration column driven by gravity
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flow (FIG. 23A). Elution fractions E1 through E14 (FIG. 23B) were collected for further
analysis.

[00242] The eluted samples where then separated on a 16% native PAGE gel. A
photograph of the unstained gel (showing the reddish-colored heme fractions) is shown in FIG.
24A. A duplicate gel that has been stained with Coomassie Brilliant Blue stain to identify total
protein is shown in FIG. 24B. The left lane of both gels is the control sample (water soluble
extract; labeled “CE”.

Example 18

Quantitation and Analysis of Cvanobacteriallv-produced Heme-containing Protein

[00243] Two methods can be used for determination of the concentration of heme-
containing proteins in the bulk extraction. One method is the use of absorbance spectroscopy
with known extinction coefticients. The ferric form of GIbN from Synechocystis strain PCC 6803
has a main absorbance peak at 410 nm. In this way, one can determine the relative induction of
the heme-containing protein in the induced versus either non-induced or wild type strains.
[00244] As an example, FIG. 25 depicts the relative absorbance spectra of cell extracts
from Cyanobacterium sp. ABICyanol expressing the cyanoglobin (GIbN) protein from
Synechocystis strain PCC 6803. AB4005 contains two PcpcB-gIbN copies in tandem and an
inducible sSRNA to knockdown expression of the heme oxygenase ABICyanol.1 orf29000.
AB4005 cells were grown in either the absence or presence of 10 uM copper-EDTA to induce
the anti-HO1 sRNA. The absorbance peak at 410 nm (arrow) shows the ferric form of GIbN
from Synechocystis strain PCC 6803.

[00245] Another method of analysis involves heme staining following gel electrophoresis.
This method is used to determine accumulation levels in producers since the heme component of
heme-containing proteins remains bound to the protein as it migrates through the gel. Molecular

weights of all heme proteins present can also be determined using this method.

Example 19

Scale-up of Modified Cvanobacteria to Produce Heme-containing Protein

[00246] A culture of modified cyanobacteria is scaled-up to flasks, then 1 liter containers,

then 5 liter containers, then to outdoor vertical photobioreactors. The host cells are then grown
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without induction of the inserted genes for most of the length of the culture period (such as, for
example, about 20 days). Near the end of the culture period (approximately 2 to 4 days prior to
culture harvest), the production of the heme-containing protein is induced. At this time, other
modifications can also be induced, such as modifications to increase the heme that is available
for binding. The culture can then be harvested, and the cells can be dried to produce a dried
biomass material containing the heme-containing protein. Alternatively, the total protein can be
isolated from the cell material. Further, the heme-containing protein can be substantially

purified from the total protein fraction, if desired.

Example 20

Cell Extracts: Total Protein Assay

[00247] Protein concentration in the cellular extracts is determined using the Bio-Rad DC
protein assay Kit (Bio-Rad; Hercules, CA; Cat# 500-0111) according to the manufacturer’s

instructions. Bovine serum albumin is used as the standard.

Example 21

Production of an Iron-rich Food Product from Cvanobacteria

[00248] A modified strain of Arthrospira platensis is modified as described in one of the
above examples, to produce large amounts of an exogenous heme-containing protein. The
culture is grown for 3 weeks in an outdoor photobioreactor. The culture is harvested, and the
biomass is dried. The resulting biomass has a heme-bound iron content that is much higher than
the iron content of wild type Arthrospira, and can thus be used as an iron-rich food supplement
that is also rich in other nutrients. The food supplement can be formed into flakes, a powder, a

tablet, or a capsule.

Example 22

Production of an Iron-rich Food Product and Phycocvanin from Cyanobacteria

[00249] A modified strain of Arthrospira platensis is modified as described in the above
example, except that a substantial amount of the phycocyanin is isolated from the biomass before
it is processed for its use as an iron-rich food supplement. In this way, two valuable products,
phycocyanin and an iron-rich food supplement, can be obtained from the cyanobacterial culture.

If desired, the product can be pasteurized or sterilized during the processing step.
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Example 23

Preparation of a Product Rich in Heme-containing Protein

[00250] Extraction and isolation of a protein product enriched with a heme-containing
protein is achieved by removal of the lipid and hydrophobic fraction of the biomass with a
nonpolar solvent. The remaining material is then precipitated using a pH shift. The protein-rich
fraction is collected. The protein-rich material is desalted by filtration or buffer exchange.

Optionally, the desalted protein-rich material is then dried to a fine powder.

Example 24

Production of a meat-like protein meal rich in a heme-containing protein

[00251] The protein-rich material of the above example is obtained and formulated into a
vegetarian, meat-like food product. The gene encoding the heme-containing protein can be

derived from a cyanobacterial source, an algal source, a plant source, or from an animal source.

Example 25

Heme Apoprotein Production

[00252] If desired, the heme-containing protein can be first produced in the cell as an
apoprotein without bound heme, and can then be extracted from the cell biomass, purified, then
further moditied chemically to add in the heme-containing moiety.

[00253] Although the present invention has been described in considerable detail with
reference to certain embodiments thereof, other embodiments are possible. Therefore, the spirit
and scope of the appended claims should not be limited to the description of the embodiments

contained therein.

58

Motif Exhibit 1150, Page 1339 of 1599



Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

WO 2019/079135 PCT/US2018/055785

CLAIMS
What is Claimed is:

1. A genetically modified cyanobacterium comprising a polynucleotide encoding a heterologous
heme-containing protein.

2. The genetically modified cyanobacterium of claim 1, wherein said polynucleotide encodes a
leghemoglobin or a cyanoglobin.

3. The genetically modified cyanobacterium of claim 2, wherein said polynucleotide has a
nucleic acid sequence that is at least 85% identical to the polypeptide sequence of a plant-derived
leghemoglobin or a cyanobacterial cyanoglobin.

4. The genetically modified cyanobacterium of any one of the above claims, wherein the
cyanobacterium is from a genus selected from the group consisting of Arthrospira sp.,
Synechocystis, Synechococcus, Acaryochloris, Anabaena, Aphanothece, Thermosynechococcits,
Chamaesiphon, Chroococcus, Cyanobacterium, Cyanobium, Dactylococcopsis, (Gloeobacter,
Gloeocapsa, Gloeothece, Microcystis, Prochlorococcus, Prochloron, Chroococcidiopsis,
Cyanocystis, Dermocarpella, Myxosarcina, Pleurocapsa, Stanieria, Xenococcus, Arthrospira,
Borzia, Crinalium, Geitlerinema, Halospirulina, Leptolyngbya, Limnothrix, Lyngbya,
Microcoleus, Cyanodictyon, Aphanocapsa, Oscillatoria, Planktothrix, Prochlorothrix,
Pseudanabaena, Spirulina, Starria, Symploca, Trichodesmium, Tychonema, Anabaenopsis,
Aphanizomenon, Calothrix, Cyanospira, Cylindrospermopsis, Cylindrospermum, Nodularia,
Nostoc, Chlorogloeopsis, Fischerella, Geitleria, Nostochopsis, Iyengariella, Stigonema,
Rivularia, Scytonema, Tolypothrix, Cyanothece, Phormidium, and Adrianema.

5. The genetically modified cyanobacterium of any one of the above claims, wherein the
polynucleotide is codon optimized for optimal expression in the cyanobacterium.

6. The genetically modified cyanobacterium of any one of the above claims, wherein the
palynucleotide is linked to a constitutive promoter.

7. The genetically modified cyanobacterium of any of claims 1-5, wherein the polynucleotide is
linked to an inducible promoter.

8. The genetically modified cyanobacterium of claim 6 or 7, wherein the promoter is selected
from the group consisting of PrbcL, PntcA, PnblA, PisiA, Ppet], PpetE, PcorT, PsmtA, PziaA,
PsigB, PIrtA, PhtpG, PhspA, PclpB1, PhliB, PggpS, PpsbA2, PpsaA, PnirA, PnarB, PnrtA,
PisiB, PnrsB, PlrtA, PmrgA, PpstS, and PcrhC, Ppetl, PpsbD, PnblA, PrpoA, PisiB, PrnpA,
PrpsL, PpsbD, PcpeB, PnirA*2, PnirA*3, PnirA*4, PmntC, PrpsL*4, Prbc*, PrpsL*4, PcpcB
(SEQ ID NO: 55), PnirA (SEQ ID NO: 25), PIrtA, PmrgA, PnblA, PggpS, PpetJ (SEQ ID NO:
28), PppsA, PrnpA (SEQ ID NO: 49), PpstS, Porf0128 (SEQ ID NO: 34), Porf1486 (SEQ ID
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NO: 35), Porf3164 (SEQ ID NO: 39), Porf3293 (SEQ ID NO: 36), Porf3621 (SEQ ID NO: 37),
Porf3635 (SEQ ID NO: 38), Porf3858, Porf1071 (SEQ ID NO: 30), Porf1072 (SEQ ID NO: 40),
Porf1074 (SEQ ID NO: 41), Porf1075 (SEQ ID NO: 42), Porf1542 (SEQ ID NO: 43), Porf1823
(SEQ ID NO: 44), Porf1824, Porf3126 (PsmtA) (SEQ ID NO: 26), Porf3389, Porf0221 (SEQ ID
NO: 31), Porf0222 (SEQ ID NO: 45), Porf0223 (SEQ ID NO: 32), Porf0316 (SEQ ID NO: 33),
Porf3232 (SEQ ID NO: 46), Porf3461 (Ppet)) (SEQ ID NO: 28), Porf3749, and (SEQ ID NO:
47).

9. The genetically modified cyanobacterium of any one of the above claims, wherein the
polynucleotide is located on an endogenous or heterologous extrachromosomal plasmid.

10. The genetically modified cyanobacterium of any of claims 1-8, wherein said polynucleotide
is integrated into the chromosome.

11. The genetically modified cyanobacterium of any one of the above claims, further comprising
a modification that increases the heme level in the cyanobacterium.

12. The genetically modified cyanobacterium of claim 11, wherein the genetic modification that
increases the heme level in the cyanobacterium is a knockdown of endogenous heme oxygenase.

13. The genetically modified cyanobacterium of claim 12, wherein the knockdown of the heme
oxygenase is due to the presence of a polynucleotide that generates a small RNA that is capable
of reducing expression of the endogenous heme oxygenase.

14. The genetically modified cyanobacterium of claim 13, wherein the polynucleotide that
encodes the heterologous heme-containing protein and the polynucleotide that generates the
small RNA capable of reducing the expression of endogenous heme oxygenase are operably
linked to an inducible promoter.

15. The genetically modified cyanobacterium of claim 13, wherein the polynucleotide that
encodes the heterologous heme-containing protein and the polynucleotide that generates the
small RNA capable of reducing the expression of endogenous heme oxygenase are linked to
different inducible promoters, inducible by different chemical compounds.

16. The genetically modified cyanobacterium of any one of the above claims comprising a
polynucleotide encoding a heterologous heme-containing protein and a small RNA able to
reduce endogenous expression of heme oxygenase, wherein the polynucleotide for the heme-
containing protein and the small RNA are linked to the same inducible promoter.

17. The genetically modified cyanobacterium of claim 11, wherein the modification increases
the flux through ferrochelatase.

18. The genetically modified cyanobacterium of claim 17, wherein the modification that
increases the flux through ferrochelatase is selected from the group consisting of: a knockdown
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of the gene encoding magnesium chelatase (MgCh), the overexpression of ferrochelatase (FeCh),
the knockdown of gun4 (MgCh activator), a gun4(W192A) mutation, magnesium-starvation,
iron supplementation, and nitrogen-starvation.

19. The genetically modified cyanobacterium of any one of the above claims, further comprising
a modification that results in a lower amount of phycocyanin.

20. A method of producing heme-containing protein in a cyanobacterium, comprising:

a) growing the genetically modified cyanobacterium of any of claims 1-10 under
conditions to produce said heme-containing protein; and

b) obtaining the heme-containing protein from the cyanobacterium.
21. A method of producing heme-containing protein in a cyanobacterium, comprising:

a) growing the genetically modified cyanobacterium of any of claims 11-19 under
conditions to produce said heme-containing protein and under conditions to increase the
heme level in the cyanobacterium; and

b) obtaining the heme-containing protein from the cyanobacterium.
22. A dried biomass containing the genetically modified cyanobacterium of any of claims 1-19.

23. A dried meal (or bulk protein) obtained from the genetically modified cyanobacterium of
any of claims 1-19.

24. A partially purified heme-containing protein, obtained from the genetically modified
cyanobacterium of any of claims 1-19.

25. Aniron-rich nutritional supplement comprising the material of any one of claims 22-24.

26. A food product made from the heme-containing protein made from the genetically modified
cyanobacterium of any of claims 1-19.

27. The food product of claim 26, wherein the food product is a meat substitute.

28. The food product of claim 27, wherein the food product has a red color.
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 18/55785

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - C12P 21/04; C12N 15/74; C12N 1/12; C12N 1/20; A23J 1/00; A23L 1/30 (2018.01)
CPC - A23J 1/00; C12N 15/74; C12N 1/12; C12N 15/63; A23J 3/14; A23J 3/16; A23J 1/006; A23J

1/008; A23J 1/009

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED
Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History Document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

See Search History Document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2015/0322442 A1 (ALGENOL BIOFUELS INC.) 12 November 2015 (12.11.2015), para 1-4
[0004], [0005), [0012], [0014], [0045], [0046], [0051], and [0068]

Y US 2016/0340411 A1 (IMPOSSIBLE FOODS INC.) 24 November 2016 (24.11.2016), Abstract, | 1-4
para [0016], [0018], (0036}, [0054], [0070], (0180], (0213], [0272], and SEQ ID NO: 4

A « | GODIARD et al., MtbHLH1, a bHLH transcription factor involved in Medicago truncatula nodule | 1-4
vascular patterning and nodule to plant metabolic exchanges. New Phytol. 2011, Vol. 191(2), p.
391-404. pg 399, col 1, to para, and Table 1

A -~ | KOPKA et al., Systems analysis of ethanol production in the genetically engineered 1-4
cyanobacterium Synechococcus sp. PCC 7002. Biotechnol Biofuels. 2017 Mar, Vol. 10:56. PDF
File: pg 1-21. Entire documentation, especially Abstract

A — | LIV etal, Fatty acid production in genetically modified cyanobacteria. Proc Natl Acad SciUS A. | 14

2011, Vol 108(17), p. 6899-904. Entire documentation, especially Abstract; and pg 6900, Fig 1
and Fig 2

I___l Further documents are listed in the continuation of Box C. I:] See patent family annex.

*  Special categories of cited documents: “T” later document published afier the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the a;igllcatlon but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international  “X” document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other «ym goo one of particular relevance; the claimed invention cannot be

special reason (as specified)
“0” document referring 10 an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

“pr

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

03 December 2018

Date of mailing of the international search report

19 FEB 2019

Name and mailing address of the ISA/US

Mail Stop PCT, Atin: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer:
Lee W. Young

PCT Helpdask: 571-272-4300
PCT OSFP: 571-272.7774

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US 18/55785

Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful interational search can be carried out, specifically:

3. [Z Claims Nos.: 5-28
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid.

Groups |+, Claims 1-4, directed to a genetically modified cyanobacterium comprising a polynucleotide encoding a heterologous heme-
containing protein. The polynucleotide encoding a heterologous heme-containing protein will be searched to the extent that wherein said
polynucleotide encodes a leghemoglobin. It is believed that claims 1, 2-3(in part), 4/[1, 2-3(in part)] encompass this first named invention,
and thus these claims will be searched without fee to the extent that they encompass wherein said polynucleotide encodes a
leghemoglobin. Additional polynucleotide encoding a heterologous heme-containing protein will be searched upon the payment of
additional fees. Applicants must specify the claims that encompass any additionally elected polynucleotide encoding a heterologous
heme-containing protein. Applicants must further indicate, if applicable, the claims which encompass the first named invention, if different
than what was indicated above for this group. Failure to clearly identify how any paid additional invention fees are to be applied to the "+"
group(s) will resuit in only the first claimed invention to be searched. An exemplary election would be wherein said polynucleotide
encodes a cyanoglobin [claims: (1), 2-3(in part), 4/[(1), 2-3(in part)]]. ********Continued in the extra sheet**************

. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

—

D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

~

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1, 2-3(in part), 4/[1, 2-3(in part)], limited to leyhemoglobin

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
l:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:I No protest accompanicd the payment of additional search fecs.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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Continuation of:
Box No |l (unity of invention is lacking)

The inventions listed as Groups I+ do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Feature
Among Groups I+, a leghemoglobin is structurally different from a cyanoglobin, and vice versa; each is from a different recourse (see
claim 3).

Common Technical Features
The inventions of Groups I+ share the technical features of a genetically modified cyanobacterium comprising a polynucleotide encoding
a heterologous heme-containing protein (claim 1).

However, these shared technical features do not represent a contribution over prior art as being obvious over US 2015/0322442 A1 to
ALGENOL BIOFUELS INC. (hereinafter '"ALGENOL"), in view of US 2016/0340411 A1 to IMPOSSIBLE FOODS INC. (hereinafter
'IMPOS_FOODS') as follows:

ALGENOL discloses a genetically modified cyanobacterium (para [0005] - ‘Cyancbacteria can be modified to produce many types of
secondary products’; para [0012] - 'genetically modified cyanobacteria’) comprising

--a polynucleotide encoding a heterologous protein of interest (para [0014] - 'a nucleic acid construct for expressing a recombinant gene
in a cyanobacterium is provided...with a gene encading a protein... a gene encoding pyruvate dehydrogenase, ... alcohol dehydrogenase
E enzyme (AdhE)'; para [0045] - 'host cell...recombinant host cell...which can incorporate heterologous polynucleotide sequences
...transformed... the cell is...a cyanobacternial cell'; para [0051] - ‘polynuciectide ... include nucleic acid molecules having an open reading
frame encoding a polypeptide’; para [0068] - ‘A host cell that comprises the recombinant polynucleotide is referred to as a "recombinant
host cell" ..."recombinant cyanobacterium....gene is then expressed in the recombinant host cell to produce...a recombinant protein’).

ALGENOL further discloses wherein the genetically modified cyanobacterium comprising a vector, which can be used for efficiently
transforming different species of Cyanobacteria (para [0004] - 'genetic enhancement of Cyanobacteria. A novel vector is described
which is capable of efficiently transforming a broad range of cyanobacterial species'; para [0046] - 'a host cell that provides a sufficient
cellular environment for expression of ... exogenous polynucleotides') for producing different products of interests including products of
nutrients (para [0005] - *Cyanobacteria can be modified to produce many types of secondary products, such as biofuels,
pharmaceuticals, nutrients, carotenoids, etc'; para [0014]; para [0068]; All quotations as above).

ALGENOL does not specifically teach wherein the heterologous protein of interest is a heterologous heme-containing protein.
IMPOS_FOODS discloses a method for producing a heterologous heme-containing protein using a genetically modified organism/celi
(para [0036] - 'a genetically modified organism such as a genetically modified bacterium or yeast'; para [0016] - ‘a genetically modified
organism comprising a vector comprising a polynucleotide sequence encoding a heme-containing polypeptide’; Abstract - 'methods and
compositions for the expression and secretion of heme-containing polypeptides’; para [0070} - ‘an exogenous nucleic acid encoding a
polypeptide of the disclosure (e.g., a heme-containing polypeptide, a globiny'), for food and/or nutrients production (para [0180] -
'methods for the use of a polypeptide of the disclosure in a meat consumable. The consumables can compete with, supplement or
replace animal based foods...A meat consumable (e.g., substitute) can have similar physical characteristics as traditional meat ...
nutrients'; para [0213] - ‘Food Products Comprising Purified Polypeptide'; Abstract).

It would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the teachings of
ALGENOL and IMPOS_FOODS, to obtain a genetically modified cyanobacterium comprising a polynucleotide encoding a heterologous
protein of interest, as taught by ALGENOL, and further wherein the heterologous protein of interest is a heterologous heme-containing
protein, based on the combination of IMPOS_FOODS and ALGENOL, in order to combine methods, cyancbacterium expression
systems, and polynucleotide sequences encoding heme-containing proteins available in the art for facilitating obtaining a genetically
modified cyanobacterium for producing a heterologous heme-containing protein with desired production levels with an expected success
and without undue experimentation.

Without a shared special technical feature, the inventions fack unity with one another.

Groups I+ therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.

Continuation of item 4: Claims 5-28 are not drafted in accordance with the second and third sentences of Rule 6.4 (a). These claims are
improper multiple dependent claims.

Form PCT/ISA/210 (extra sheet) (January 2015)
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RequeSt Application Number 15/913,090
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. March 6, 2018
. . . Filing Date ’
Continued Examination (RCE) g —-
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Transmittal First Named Inventor
Address to: Art Unit 1796
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Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. See Instruction Sheet for RCEs (not to be submitted to the USPTO) on page 2.

1. |Submission required under 37 CFR 1.1 14| Note: If the RCE is proper, any previously filed unentered amendments and
amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs otherwise. If
applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such

amendment(s).

a. |:| Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be
considered as a submission even if this box is not checked.

i I:l Consider the arguments in the Appeal Brief or Reply Brief previously filed on

ii. |:| Other
b. IX Enclosed
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MAILLARD REACTION COMPQUNDS OF CYSTEINE AND A SUGAR HAVING MEATLIKE FLAVOUR

This invention relates to a method of providing meat flavouring fo foodstuffs and to novel

compounds for providing such flavouring,

1t is known that the formation of meat flavour proceeds via a sequence of sieps known as the
Maillard reaction. The sequence may be represented as follows:
Rimm CH~COOH

: N
COOH GHO
‘ glveosamide
HZNW CH + (CHQH}R e HC {unstable)
R! kY (CHOH),
amino acid sugar
RZ
rearrangement
R CH—=COOH
NH
H,C
brown pigments el IS o
& flavour compounds
many B
steps (CHOH),
R*

Amadori compound

10 The Maillard reaction is also known as non-enzymatic browning, The Amadori compounds

are key intermediates in the formation of flavours.
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One amino acid for which no Amadori compound has hitherto been identified is cysteine

{CH,{SH).CH{NH,).COCH). Cysteine plays an important role in the development of flavour

in meat, and this is believed o result from its ability to release hydrogen sulphide under the

conditions of the Maillard reaction (see, for example, Kobayashi and Fujimaki in Agric. Biol,

5 Chem., 28, 698 81965} Numerous references have sttributed to sulphur compounds a central

role in the formation of meat flavours. However, unlike all other amino acids, cysteine has

hitherto been believed to inhibit the Maillard reaction, because it tends to form relatively

stable Z-glycosylthiazolidine-4-carboxylic acids, and this reaction competes with, and may

even prevent, the formation of Arnadori compounds.

10

It has now been found, surprisingly, that, not only is it possible to make Amadori compounds

from cysteine, but also that these compounds are particularly effective at conferring meat

flavour in foodstuffs. The invention therefore provides a compound of the fornwmia I;

CH e O FIN— CH = G CHO H g R

SH

COOH

O

in which R is hydrogen when n=1-4, or methyl when n=0-3.

Although the compound is depicted as being of formula I, this form of the compound is in fact

i equilibriom with two other forms, Ia and Ib, as shown below:

CH ~CH-COOT"

SH NH,
i

CH =

i
G-oH
qzi:ﬁomn
CH ,OH

r =
H, 7000

&
PN
H,08 aNH,
51 3gH,

N2
$ron
{CHOH)

f
CH,OH

2]

ia

chj’,cc}o"
y 5N
-H,0 Aol 4?{5}%2
“E 8§t SgH,
+ H, 0 N 2,
28N
{HOCH), ©
N
CH,
ib
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All three forms are included within the scope of this invention. Also included are all other
isomeric forms, of which a number are possible (for example, when L-cysteine reacts with a

D- or L-sugar).

The compounds may be prepared by known methods. Amine scids or their salts may be
regeted with an aldose either in the preseuce of about 20% of water {see EF.L.J. Anet, Austr.
J. Chem. 10, 193-197 (1957)) or in an organic solvent (see K. Heyns and H. Paulen, Liebigs
Ann. Chem., 622, 160 (1959)). In all preparations of Amadori compounds so far known, a
reaction piedium with low water content is essential to bring about the required condensation
with aldoses to glycosyl amines. However, the preparation of the Amadori compounds of
cysteine can also converiently be camied out in dilute agqueous selutions or in mixtures of
water with water-miscible solvents. It is not necessary to isolate the mitially-formed 2-
glycosylthiazolidine-4-carboxylic acids, The formation of the Amadori compounds from
cysteine plus sugar or from 2-glycosylthiazolidine-4-carboxylic acid is subject to general acid
catalysis. For this reason, the reactions are preferably carried out in the presence of buffers

having a pH of between 1 and 9, preferably between 2 and 6.

Although the Amadori rearrangement proceeds at room temperature, it is preferred fo
accelerate it by heating. The preferred temperature will depend on the solvents used and on the
reactant concentrations, but the temperature generally lies between 60° and 110°C. At 90°-
100°C, the preferred veaction time of the aqueous buffered reaction mixture is from 1-12

hours.

The sugars to be used for the present invention are aldoses with 3-6 carbon atoms, including
aldopentoses, aldohexoses and deoxyaldohexoses. Specific suger examples are the
aldopentoses ribose, arabinose, xylose and lyxose, the aldohexoses ghicose, maunose and
galactose and the 6-deoxyaldobexoses rhanmose, fucose and chinovose. Mixtures thereof can

also be used. In addition, all stereoisomeric forms of these sugars may be usad.

The cysicine may be used as the compound iiself or in the form of a derivative or a salt, which

form free cysieine under the reaction conditions. Beth L- and D-cysteine and mixtuzes thereof
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may be used. The molar proportions of the cysteine and the aldose may vary between 2:1 and

1.5, preferably between 1.2:1 and 1:1.5,

The buffers used may comprise mixtuwres of weak acids and bases or compounds that possess
both an acidic and a basic function. Suitable acids include carboxylic acids and phosphoric
acid. Typical exaroples of bases include the salts of the previcusly-mentioned acids, for
example, their alkali metal salts of their salts with nitrogen-containing bases such as pyridine,
o-picoline and fertiary amines. Prmary and secondary amines may also be used, bui
preferably only if the reaction medium contains a large excess of waler, o prevent the
competitive reactions of these amines with the aldose to glycosylamines and Amadori
rearrangement comspounds of these anvnes. Examples of compounds with both acidic and
basic functions are amino acids or their salis, for example giyciﬁ{-:, proline and monosodiurg
glutamate, or ribonueleotides or their salts, such as disodium inosine~5-monophosphate. The
buffers are preferably used in concentrations of from 0.1 to 10 times the molar concentration

of cysteine.

The Amadori compounds thus prepared may be isclated as crude products and purified by

kmown methods to give the compounds in colourless, crystaliing form.

The Amadort compounds of this invention may be used to impart a meat-like taste {o
foodstuffs, both meat and non-meat, by incorporation of the compounds or compositions
containing them into the foodstuff and subsequent heating. The preferred heating time depends
on the water activity, the temperatare used and the nature of the Amadori conpound, bui

typically it is about the time needed to fry or cook meat.

The invention therefore alse provides a method of conferring a meaty flavour or aroma on a
foodstuff, comprising the addition to the foodstuff before heating of a compound as
hereinabove deseribed. The invention additionally provides the use of a compound as

hereinabove described to confer on a foodstuff & meaty flavour or aroma.
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The conceniration required may vary over a wide range, depending on the desired taste and
aroma effects, but as a general guide, they are employed m concentrations of from 35 to 5000
pprm by weight of foodstuff in consumable form. Good resulis are obtained by using from 200~

2006 ppm.

The Amadori compounds of this invention may be used in combination with other known food

additives, such as flavour compounds, aroma enhancers, and the like,
The invention is further described with reference to the following non-luniting examples.

EXAMPLE }

Preparation of Amadori conmpound of L-cysteine and D-xylose

A solution of 60.5 g (0.50 mol} L-cysteine 82.5 g (.55 mol} D-xylose and 50 g (about 0.60
mol} of a mixture of methylated pyridines in 750 mi demineralised water was heated to about
95°C on a water bath in a 1L round-bottomed flask equipped with a reflux condenser, After
0.5 b, 120 g (2.0 mob) acetic acid was added and the solution was heated for a fiwther 6 h at
90°C. The conversion to Amgadori compound was then about 25%. The solution was cooled to
room tempersture and the solution was then contimaously extracted with ether to remove the
methylated pyridines. The solution was passed through a 40 x 4 em column of Bio-Rad AG
50W-X4 (") cation exchange resin. The column was washed with 1 L water and the absorbed
substances were displaced from the column with 0.3N anunonia. Fractions containing more
than 50% of the compound were combined and evaporated in vacuo to small volume. After the
addition of just enough ethanol to cause no cloudiness, crystalline compound separated. The
pure compound did not melt but decomposed above 170°C.

Found :C37.87; H5.96; N 5.51; S 12.65, 0 37.80.

Cale. for CeHisNSOg (253.27) (O 3794, H 5.97; N 5.53; § 12.66; G 37.90.

The product was dried prior to element avalysis (in vacuo over P05, 18 h at 69°C).

The results of a C NMR spectrum (in I,0; § in ppm, referenced to sodinm 3-trimethylsilyl

[2,2,3,3-"Hy}-propionate) were as follows:
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Maior isoter Minor jsomer assignment

26.9(5) 25.6(1) 6

53.8(1) 50.2(1) C3

61.5(d) 57.0(d) C5

65.2(t) 65.2(0) CH,COH

71.9(d) 71.6(d) 1 CHOH

75.0(d) 76.6(d)

&1.5(s) 80.9(s) 2

173.4(5) 173.0(s) carboxy! carbon

EXAMPLE 2

Preparation of Amadori compound of L-cysteine and D-xylose

L-cysteine. HC monohydrate (17.6 g; 0.1 mol) was dissolved in 50 ml of demineralized water
contained in a 150-mi round-bottomed flask, Disodivrm hydrogen phosphate (14.2 g; 0.10 miol)
or 90% lactic acid (10 g; 0.10 mol) was added and the pH of the resulting solution adjusted to
5.0 by slowly adding with stitring an agueous 50% sodium hydroxide sohation. The sugar
{0.11 muol) was then added and the mixture stirred for 1 b at 50 °C to obtain an equilibrium
mixture of thiazohidine, cysteine and sugar. After cooling to room temperature, the pH was re-
adjusted to 5.4 by addition of 50% sodium hydroxide solution. The water content was adjusted
by evaporation in vacuo to 30%. The flask was then equipped, via a double neck adapter, with
4 mechanical stirver and a reflux condenser, and heated with stirring for 7 b in a thermostated
water bath of 80 °C. The conversion to Amadori compound is 35%. Isclation was performed

as described in Exampie 1.

EXAMPLE 3

Continuous proesss for production of Amadori compound of L-cysteine and D-xylose

The continuous reactor consisted of a 45x2.5 1D cm glass column with teroperature control
jacket packed with Bio-Rex 9 anion exchange resin (O, 100-200 mesh. A restriction
consisting of 2 500 x 0.3 ram ID Teflon™ tubing was connected o the column outlet to

prevent the formation of gas bubbles in the colunm. The coluron was thermostated at 90 °CL A
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50% thiazolidine solution, prepared by heating equimolar amounis of cysteine and xylose in
water for 1 b at 30 °C, was pumped through the cohunn at a rate of 0.5 ml/min, Analysis of
saruples taken at regular fime intervals showed that the conversion to Amadori compound
increased from12% after 2 hws to 35% after 6 bes. The yield of the corresponding batch
process was 22.5%. The Amadori compound was isolated from the column eluate by

evaporation in vacuo and crystallization of the residue from water-ethanol as in Example 1.

EXAMPLE 4

Preparation of the Amadori corapound of L-cysieine and D-ribose

The same equipment was used as was nsed in Example 1. 12.1g (0.1 mol) of L-cysteine,

15g (0.1 mol} of D-ribose and 27.2g (0.2 meol) of potassium dibydrogen phosphate in 150 mi
demineralised water were heated for 6h at ca, 90°C under nitrogen. The resulting brown
solution was passed through a 35 x 2.5¢m column of Dowex' ™ 50W-X4 {(H") cation exchange
resin, The neutral componenis were washed from the columm with 1L water and the nitrogen-
containing subsiances were displaced from the column with 03N ammonia. Fractions
containing more than 30% of the compound were combined and evaporated i vacuo to small
volume. After the addition of just enough ethanol to cause no cloudivess, crystalline
compound separated. The pure compound did not have a sherp melting point but decomposed

at 132°-135°C. The results of a C NMR spectrum (in D;O; & in ppm) were as follows:

Major isomer Minor isomer assignment
26.8() 25.7(% Cé

55.2(t S C3

£1.9(d) 57.3(&) <3

635.6{} 63.3(8) CHOH

74.6(d) 73.4(d) }CHOH

73.9(d) 77.8(d) -

82.7(s) 81.1(s) C2

174.0{s} 173.5(s) carboxyl carbon
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EXAMPLE §

Preparation of the Amadori compound of L-cysteine and L-arabinose

The process of Example 3 was repeated with L-arabinose instead of D-xylose. The resulting
crystaliine material mmelted with decomposition at 171-173 °C.

The results of a PO NMR spectrum (in D,0; 6 in ppr) were as follows:

Major isomer Minor isomer assigmment
26.9(1) 25.8(8) Ca

54.9(1) 51.7( {3

62.1{d} 57.2{d} 5

63,400 65.6(1) CH,OH
73.7(d) 73.5(d) } CHOH

7774 d) 76.2(d)

81.1{s} 82.8(s) C2

174.0(s) 173.6(s) carboxyl group
EXAMPLE 6

Preparation of the Amadori compound of L-cysteine and D-glucose

An agueous solution of 12.1g (0.1 mol) of L-cysteine, 19.8g (0.1 mol) of D-glucose and 11.5 g
(6.1 mol) of L-proline was concentrated in vacuo to a syrup containing approximately 20% of
water. The syrupy mixture was heated on a water bath at 95°C for 2.5h. HPLC analysis
showed that, in addition to the Amadori compound of L-cysteine, the Amadori compound of
L-proline was also formed, in the ratio of 3:1, The brown reaction mixture was dissolved in
500ml water and the Amadori compounds recovered as described in Example 2. The results of

a PC NMR spectrum (in D:0; 8 in ppm) were as follows:
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27.1(6)
54.1(8)
61.6(d)
65.1(8)
63.3(1)
71.6(d)
73.3(d)
74.4{d)
81.8(s)
173.6(s)

EXAMPLE7

Preparation of the Amadori compound of L-cysicine and L-rhammnose

Minor isomer
25.9(1)
50.3(t}
§7.2(dy
63.1{)
63.0)
7130
73.5(d)
76.1{d)
8L.1(s)
173.0(s)

g

Ce

C3

Cs

e’
CHOH

1 CHOH

i

&

C2

carboxyl carbon

Case No.: IPR2023-00207
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A solution of 3.3 g (0.30 mwol) L-cysteine 49g (0.27 mol) L-rhamnose monohydrate and 30 g

(about 8.0 mol} of a mixture of methylated pyridines and 72g (1.20 mol) acetic acid in 450 m]

demineralised water was heated for 8h on a steam bath in a 1L round-bottomed flask equipped

with a reflux condenser. The resulting brown reaction mixture was purified as described in

Example 1. The resulting crystalline compound decomposed at 183°C. The resulis of a °C

NMR spectrom (in 120; § in ppm) were as follows:
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Major isomer
21.1 or 21.2{q}
26°59(t)

34.3()

62.1(d)
69.9(d)
75.2{(cH)
78.8(d)

81.3(s)
173.9(s}

EXAMPLE 8

Case No.: IPR2023-00207
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10
Minor isomer assigniment
21 or 20.2{) CH;
25.9(1) C6
30.8(1) 3
57.0(d) Cs
69.7{(d)
74.7{d} CHOH
75.4{d}
81.8(s} C2
173.5(s) carboxyl carbon

Sensory evaluation of Amadori compounds

A beef broth was prepared. Four portions of this broth were treated as follows:

Portion A:
Portion B:
Portion &

Portion I

The ouxtures

no treatment (control);

addition of 480ppm (4.0mmol/L} L-cysieine + 5352ppm (4.0 mmol/L} D-xylose;
addition of 1000ppm (4.0 mmol/L) 2-xylosylthiazolidine-4-carboxylic acid
{prepared aceording to R. Bogndr ef af, Liebigs Ann.Chem. 738, 68 (1970);
addition of 1000ppm (4.0 mumnol/L} of the Amadori compound of Example 1.

were bottled and sterilised in an autoclave for 1h at 100°C. On sensory

evaluation, Mixture D was preferred, because of its nwch strouger meaty taste. Moreover, it

lacked the cysteine-like off-tasic of Mixhwe B and the hydrogen sulphide-like off-odour of

Mixture C.
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EXAMPLE 9

Test in a gravy

A gravy was prepared by heating 100g of commercial, flavoured margarine to 160°C. On

reaching this temperature, 351l water was added. This was used as an voflavoured control.
A second gravy was prepared by adding 100mg (1000ppu) of the Amadori compound of
Example 2 to 100g of margarine and heating to 160°C. When this temperature was reached,

35ml water was added.

A taste comparison revealed a considerable preferment for the gravy containing the Amadori

compound, because of its pronounced, nicely roast, meaty faste.
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CLAIMS

1. A compound of the formula T
CHy e O N CHy = G CHOH e R
SH
COOH 0 I

in which R is hydrogen when n=1-4, or methyl when n=0-3.

b2

A method of preparing a compound according to claim 1, comprising the reaction of
cysteine with a sugar in either agueous solution or in a mixture of water and water-

miscible solvents.

23

A wmethod according to claim 2, in which the reaction is accelerated by heating,

preferably to between 60° and 110°C,

4. A method aceording to claim 2, ju which the reactiou is carried out in the presence of a

buffer having a pH of from 1-9, preferably of from 2-6.

|94

A method of conferring a meaty flavour or aroma on 2 foodsteff], comprising the

addition to the foodstuff before heating of a compound according to claim 1.

6. Use of a compound according to claim 1 fo confer on a foodstuff a meaty flavour or

Aromé,
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east 50%. The present invention also relates (o a process for preparing the antolysates
of the invention. The process coraprises subjecting a yeast or yeast fraction to autelysis or hydrolysis, immediately folowed by con-
ceniration of the total reaction mixture, to form a yeast autolysate. Yeast auinlysates according to the invention may advantageously
be used in a flavour provider, in a flavour enhancer, in meat applications, in a flavour improver or in a top note carrier. The autolysate
of the present invention is particularly useful in feed or food applications which do not permit the use of yeast autolysates with high
soiid contents, such as in meat injeciors.
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YEAST AUTOLYSATES

Field of the invention

The present invention relales to yeast autolysates, {0 a process for producing yeast
autolysates and o the use of yeast autchysates in food applications.

Backaground of the invention

‘Autolyzed yeasl® or “yeast autolysate” has been known for many years as a source
of protein, peptides, aming acids, fats, minerals and B-vitamins, The Food Chemical Codex
defines Aulclysed Yeast as foliows: "Aulolvsed Yeast is the concentrated, not exiracted
partially soiuble digest obtained from food-grade yeasts. Solubilisation is accomplished by
enzyme hydrolysis or aulolysis of yeast cells. Aulfolysed Yeast contains both sciuble and
insoluble components derived from the whole yeasi ceil.

A “yeast aulolysate” is not the same as a “ysast extract” as can be deduced from th
same Food Chemical Codex which defines a “yeast extract” as follows: "Yeast Exiract
comprises the watler soluble componenis of the yeast cell, the composition of which is
primarily aming-acids, peptides, carbohydrates and salfts. Yeast Exiract is produced through
the hydrolysis of peplide bonds by the naturally occurring enzymes present in edible yeast or
by the addition of focd-grade enzymes”.

The yeast autolysate therefore differs from the “yeast extract” because the yeast
autolysate, in addition o all the interesting componenis present in yeast exiracts, aiso
contains interesting components iike B—glucans, mannoproteins and the yeast lipid fraction,
prasent in the veast cell wall. Another major difference is that the yeast autolysate contains a
fot of insoluble components whereas the veast exiracts only comprise ths water-soluble
components of the veast cell. A yeast extract contains more than 55% soluble material and
usually up to 100%. in the production procass of the yeast extract, the inscluble are removed
by a suitable solid liquid separation whereas In the production of the yeast autolysate this
step is lacking. The entire autolysate is subjected 10 & concentraling/drying step.

The presence of the high amount of insclubles in the prior art yeast aulolysales is a
severe disadvantage and limitation for their use in the food and/or feed industry. The high

amount of insoluble solid matier results in rapid sedimantation when suspended in water.
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For instance, a commercially available yeast aulolysate BioSpringer BS2000 was
found to contain approximately 80% insolubles {based on dry weight) which directly sediment
when suspended in waler.

The high amount of insolubles make the veast autclysates unsuitable for modem

5  applications such as the injection of flavour in for instance meat. In addition, their flavour
profile is rather limited. On top of that, the low amount of solubllized protsin, peptides and
amino acids in classic ysast aulolysates makes them less aliraclive for savoury food
applications where the final flavour profile is amongst olhers dependent on for instance
Maillard reactions {reactions in which the soluble fraction is involved).

10 Another disadvantage of prior art yeast autolysates is the almost complete absence
or at least very low lgvels of 5-GMP and 5-IMP. This maksas the pricr art veast autolysatss
unsuitable for applicalions where taste enhancement is desired. No commercially available
yeast autolysate has been found which contains more than 1.5 wi% [5-CMP + 5-I1MP] based
on sodium chioride free dry matier (and wherein §-GMP and &-IMP ars expressed as their

15 2Na.7H0 salts).

i1 is an obiect of the present invention (o solve the problem associated with the prior
art yeast autolysates and o provide yeas! autolysates with a higher amount of solubles as

well as a process for their production.

20 Detailed description of the invention

Definitions
« Food Chemical Codax: Aulolysad Yeast is the concentraled, nol extracted, pariially
solubde digest obtained from food-grade veasts. Solubilisation is accomplished by
25 enzyme hydrolysis or autolysis of veast cslis. Autolysed Yeast contains both soluble and
insoluble components darived from the whole yeast call
s Fpod Chemical Codex: Yeast Extract comprises the waler soluble components of the
yeast cell, the composition of which is primarily amino-acids, peptides, carbohydrales and
salts. Yeast Extract is produced through the hydrolysis of peptide bonds by the naturally
30 ocourring enzymes present in edible yeast or by the addition of food-grade enzymes.
+«  The “dry solids ratio” is defined herein as the ratio belwaen solubllised solids and {otal
solids of the yeast autolysate. The dry solids ratio is delermined as follows: b grams of
yeast autolysate is added to 100 grams of boiling waler in a 200 mi glass beaker. The pH
is approximately 8. The resulling suspension is stirred for 20 minutes with no extra

35 heating. The experiment is carried out al room temperalure and therefore the
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temperature of the suspension will slowly decreass. After 20 minutes and when the
suspension has reached a temperature of between 20 and 70°C, 5 mi of the suspension
is filtered over a 045 um filter (0.45 pum GD/X PVDF syringe filler, 25 mm diamaler,
Whatman), and the permeaie is collected. The dry solids in the permeaie and the dry
5 solids in the initial suspension are determined using a dry solids balance. Approximately
2 grams of the suspension is applisd onto a filter paper, which is then applied to a Smart
System® Moisture / Solids Analyzer Infra Red reader (CEM Matthews). The dry solids

ratio is calculated as follows:

dry solids in the permeats (g)

Dy solids ratio = X 100%

dry solids in the initial suspension {g)

10
¢ Yeast is defined herein as a solid, pasts or liguid comprising yeast cells such as a
fermeniation broth used for the production of yeast or a cream vyeast as usad in the
baking industry and which is a concentrated and washed suspension of yeast celis and
which may have a yeast dry matier betwesn 20-25% or even higher, or an active or
15 instant dried veast or any other form of product which comprises yeast cslls.

in a first aspect the present invention provides a yeas! autolysate having a dry solids
ralio as defined hereinbefore of 250% and =85%. More preferably, the yveast aulolysate has a
dry solids ratic of 255%, more preferably 260%, more preferably 285%, more preferably
20 270%, more preferably 275%, rmore preferably 280%, more preferably 285 and £85% based
on sodium chioride free dry matier of the yeast autolysate. Preferably, the veast autolysaie
has a dry solids ratic of $80%. For a yeast autclysats containing sodium chloride, the value
of the corresponding dry solid ratios will be higher dusg 1o the high solubility of sodium
chioride. For instance, when a yeast autclysate without sodium chiloride with & dry solids ratio
25 of 50% is formulated with sodium chioride to a final sodium chloride concentration of 40 wi%
{i.e. BU% veast material}, the resulling formulated yveast aulolysate will have a dry solids ratio

of 40 (NaCl) + 50% of 80% {yeast material} = 70%.
in a preferred embodiment, the yeast autolysate of the invention further comprises 5'-
ribonuclectides. In the context of the present invention, "F-ribonuclectides” refers 1o the tolal

30 amount of S-monophosphate rbonucleotides formed during RNA  degradation: 5'-
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monophosphate guaning (5-GMP), S-monophosphate wacll {(5-UMP), 5-monophosphate
oytosine (5-CMPP), -monophosphale adenine (5-AMP), where 5-AMP may be partially or
completsly converted into 5-monophosphate inosine (5-IMP). Preferably, the veast
autolysats of the invention comprises at least 0.75% wiw 5-GMP on sodium chlorids free dry
5  matler, more preferably at least 1% wiw 5-CGMP, more preferably al least 1.5% wiw §-GMP
more preferably at least 2% whw and most preferably, the yeast autolysate of the invention
comprises at least 2.5% wiw 5-GMP on sodium chloride free dry matter. Weight percentage
calculations of the &-ribonuciectides are based on the disodium salt heptahydrate thereof
uniess otherwise specifisd. All percentages are calculated on sodium chiloride free dry
10 matter. In the present invention, the phrase “sodium chioride free dry matier” refers to the
fact that for the calculation of the weight percentage the weight of any sodium chioride
present is excluded from the yeast autolysate of the invention. The measurement of sodium
chioride in the composition and the above-mentioned calculation can be performead by
mathods known o thoss skilled in the art.
i5 Due 1o the constitulion of RNA, 5-UMP, 5'-CMP and 5-AMP will also be present, but
these nudcleotidas do nol contribute significantly 1o tasie or flavour enhancement. When 5'-
AMP is transformed into 5-IMP, typically by adenylic deaminase, the auiclysale will
comprises 5-IMP, which contributes to flavour enhancement. Therefore, yeast aulolysates
containing 5-IMP are also encompassed by the present invention. Preferably, the yeast
20 aulolysate of the invention comprises al least 0,75% wiw 5-IMP on sodium chloride fres dry
mattar, more preferably at least 1% wiw 5-IMP, more preferably at least 1.5% wiw 5-IMP,
more preferably at least 2% w/w 5-IMP and most preferably, the yeast aulolysale of the
invention comprises at least 2.5% wiw 5-IMP on sodium chloride free dry matler. it will be
understood by the skillsd person, that # is highly preferred that the veast aulolysate of the
25  invention comprisas both 5'-GMP and 5'-IMP in the concentrations given above.

The yeast autolysate of the invention may further comprise sall, preferably sodium
chioride. Preferably, the yeast autolysate of the invention comprises 2 5% and £ 50% wiw
sodium chioride. More preferably, the yeast autolysate of the invention comprises at least
1%, more preferably at least 20%, more preferably at least 30%, more preferably betwesen

30 35 and 45%, most preferably 40% - alf wiw. Preferably, the veast aulolysate of the invention
comprises s 50% sodium chioride (wiw),

The yeast aulolysale according to the present invention has as a major advantags in
comparison with the prior art yeast autolysates that a grealer fraction of the cell veast
constituents is solubilised. As a result therecf, a larger fraction of the cell constituents can

35  contribule to flavour formation or enhancement in subsequent food applications. In fact, the
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functionality of the cell’'s constiluents is utilised more efficiently. This is also reflectad in the
wider flavour profile which may be achieved with the aulolysates according 1o the invention.
A yeast autolysate of the prasent invention may therefore suitably be used in or as a carrier
of top notes, in or as an ingredient for reaction flavour generation or in or as a flavour
5  enhancer. The degree of solubilisation is so high that the autolysate of the present invention
may advantagaously be used in feed or food applications which reguire solubility higher than
those of classic veast autolvsates. For example, the veast autciysate of the present invention
may suitably be used for meat injection, because it will not clog the injector. Solubilisation is
reflected by the dry solids ratio in that a higher dry solids ratio resulis in a higher solubility.

10 The higher the dry solids ratio, the higher the degres of solubilisation and the more peptides,
amino acids and othar compounds are availlable for participating in flavour generating
reactions.

The veast autolysate of the present invention differs from a yeast exiract because it
also contains valuable csll wall constituents, like beta-glucans, mannoproteins and the veast

15 lipid fraction. Bela glucans are known 1o have a positive effect on the immune response,
while mannoproteins may contribute to Mailllard reactions (and hence to flavour and taste).
Similarly, lipids also posilively influence the faste and/or flavour profiis.

in a second aspect the invention provides a process for preparing the veast
autolysate of the invention having a dry solids ratic of 250t% and £95%, more preferably

20 having a dry solids ratio of 255%, more preferably 260%, more preferably 265%, more
preferably 270%, more preferably 275%, more preferably 280%, more preferably 285 and
<95% based on sodium chioride free dry matier of the yeast autolysate, preferably £80%
comprising:

a. subjecting yeast — as defined hereinbsfore - {0 autclysis or hydrolysis at pH 4-7 and at a

25 temperature in the range of 36-70°C In the presence of a protease; and
b. concentrating the complete reaction mixiure o yield the yeast aulolysale,
with the proviso that the process does not comprise a solid liguid separation step in arder to
for instance separaie insoluble cell walls from soluble cell componsenis. The congcentrated
reaction mixture obiained after step b} is preferably dried by lechnigues known in the art.

30 in order to make the veast aulolysale of the invenlion comprising sall, preferably
sodium chloride, the latter may be addsd during any step of the process but prefsrably
before the drying step. For instance pert of the salt may be added during step a) and the
remainder before or afler siep b), or all may be added in siep a) or before or afler step bl

The salt may be added as a solid, or in the form of a salt solution. The amount of sall ic be
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added will depend on the required salt content of the veast autolysate and may easily be
determined by the skilled person.

in the process of the invention, the yveast which is subiscied o autolvsis or hydrolysis
is preferably cream yeast as defined hereinbefore. In ancther embodiment of the invention,

5  the veast which is subjected 1o aulolysis or hydrolysis is a yeast fermentation broth. The
advantage of using the yeast fermentation broth as a starting material for the autolysis or
hydrolysis instead if using cream yeast is an increased yield and a reducsd cost price of the
veast autolysate since the intermediate concentraling and washing steps {o oblain oream
veast can be omilted. Different starting materials will lead {o yeast autolysates with a different

10 taste profile.

The veast may be any type of food-grade yeast, for example baker's yeast, heer
veast or wine yeasi. Preferably, a yeast strain belonging o the genera Saccharomyces,
Kiuyvaromyces, Candida or Torula is used. In a prefered embodiment a yeast sirain
belonging to the genus Saccharomyces, l.e. Saccharomyces cerevigias, Is used.

i5 in one preferred embodiment, the yeas!t autolysale of the present invention is
obiained by autolysis of yeast. In the context of the present invention, aulolysis of yeast
refers t0 a process well-known and described in the ar{, see e.g. Savory flavors, Tilak W.
Nagodawithana, Esteskay Associates inc. 1595, Autolysis is the degradation of the veast by
its own endogenous enzymes atler the yeast's cell wall has besn damagsd or disrupied.

20 Damage or disruption of the celi wall may be effecled by any suilable means, for example
mechanically, chemically or enzymatically. A typical autclysate is rich in peptidas and amino
acids as compared to the total protein pool.

The process may be accelerated by the addition of exogenous enzymes. In one
embodiment of the invention, autolysis is accslerated by the addition of one or maore

25  proteases, peptidases and/or glucanases.

in another preferred embodiment, the yeast autolysate of the present invention is
obtained by hydrolysis of yeast. In the context of the present invention, hydrolysis of veast
refers to the process which is generally described as controlled lysis of the yeast cell. After
inactivation of the yeast's endogenous enzymes, yeast degradation is performed by

30 exogenously added enzymes. In one embodiment, one or more proteases, peptidases and/or
glucanasss arg added 1o hydrolyss the veast,

The protease or peptidase used for preparing the veas!t aulolysale may be of
vegetable, bacterial or fungal origin and may be of distingt specificity, for example proling,
cysteine, serine, glutamine or leucine specific. Suitable sxamples are included in EC 34.X

35  and subclasses. Freferably, the prolease is an endoprotease. More preferably the protease
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is a bacterial or a fungal endoprotease. The glucanase which may be used for preparing the
veast autolysate may also be of vegelable, bacterial or fungal origin, in particular those
belonging 1o the class EC 3.2.1.6 enzymes.

in one embodiment, the veast autolysate of the present invention is oblained using &

5  combination of one or more proteases and/or peptidases andfor glucanases. In a preferred
ambodiment, an endoprotease and a glucanase are prasent o producs a veast autolysats by
autolysis or hydrolysis. The enzymes of the combination may be added simultansously or
consecutively. They may be added in one portion or in several portions. In another
embodiment, the enzymatic trealment is combined with mechanical ireatment.

10 The amount of enzyme 1o be added will depend on several faclors, such as on the
enzyme(s) which is {are) used and whethear or not a combination with other resatmanis, such
as mechanical reatment is applied. Typically, the one or more proleases, peptidases or
glucanases are used in concentrations where the enzymes are in excess, which can easily
be determined by the person skilied in the arl. For economical reasons, the lowest amount of

I5  excess may be used.

The prior art processes producing the prior art veast auinlysates with low dry solids
ratios {Le. below 50%) are, for cost reasons, carried oul in the shortest time course as
possible, using the smaliest amount of gnzyme possible. A high dry solids ralio is not
appreciated as a valuable property of the veast aulclysate. The veast aulclysates of the

20 present invenlion may be oblained by the process of the invenlion. The difference belween
the process of the invention and the prior art processses resides in a higher degree of
autolysis or hydrolysis of the veast cell material. These higher degrees of autolysis or
hydrolysis may be oblained by using more protease and/or by incubating for a longer time
and/or at a highsr temperature. OfF course, the tamperature should not be so high that it will

25 damage the senzyme(s) used. The protease amounts reguired and optimal conditions in order
o obtain the yeast aulolysates of the present invention will be dependent on the combination
of the type and the amount of enzyme used, the digestion time and the temperature. With
routing optimisatlion, the skilled person can withoul undue burden delermine the oplimal
conditions o obtain a dry solids ratio of at least 50% using a given enzyme and a given

30 enzyme conceniration. Allernatively, at a given temperature and/or maximum time of
digestion, the skilled psrson can readily determine the amount of enzyme 1o be addsed in
order to abiain the yeas! autolysate of the invention. Suitable incubation times for step a) of
the process of the invention may be from 1-50 hrs, preferably 2-40 hrs, more preferably 3-30
hrs, most preferably 5-20 hrs. A suitable pH for step a) of the process of the invention is a pH

35 between 4 and 7, more preferably between 5§ and 8, most preferably between 5.5 and 6.0. A
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suitable temperature for step a) of the process of the Invention is betwsen 30 and 70°C,
more preferably between 40 and 80°C, most preferably between 45 and 55°C, e.g. B0°C.
in one embodiment of the process of the invention, prior {0 siep b), the reaction

5  rbonuclectides and optionally an enzymatlic treatment to convert 5-AMP into 5-IMP. In one
embodiment, a §-ribonuciectide containing yeast autolysate is prepared by a process which
comprises incubation with phosphodiesterase according o methods known in the arf
preferably at a oH in the range of 4.8-5.5 and preferably al a temperature in the range of 55-
88°C. Controlled hydrolysis allows for the production of yeast autolysates which contain 5'-

10 ribonucleotides.

The yeast autolysate may be concentrated by methods known in the art, such as by
reverse osmosis, ullrafifiration or evaporalion. In a preferred embodiment, the yeast
autolysate is concenfrated by evaporation. After concentration, the veast aulolysale may be
dried and formulated. In a preferred embodiment, the yeast autclysate is concenirated by

15 evaporation and spray dried.

Using the process of the invention, veast autolysates may be obtainad with improved
performance with regard 1o injectability, tasle enhancement and fiavour profile. Novel flavour
profiles may be obtained depending on the veast fraclion which is used and depending on
whather the yeast fraction has been subjected o autolysis or hydrolysis. Depending on the

20 lysis method used, the yeast aulolysate may comprise 5-ribonuclectides in addition 1o the
cell wall or cell wall components, proteins, peptides, aming acids, minerals, carbohydrates,
B-vitamins.
in a third aspect, the present invention relates o the use of a veast aulolysate
according o the invention in the feed, in particular the pet-food industry, or food industry, in
25  particular the meat and meat processing industry. The producis of the invention may be used
as or in a flavour provider, e.g. In process flavour reaclions, as or in a flavour enhancer, as or
in a favour mprover, as or in a2 top note carrier. In one embodiment, the veast autolysate is
used in or as a fabletop application. A flavour enhancer, a flavour improver, a top-note carrisr
or a table-top application which comprises a yeast autolysate according to the invention is
30 also encompassed in the present invention. The flavour enhancer, flavour improver, top-note
carrier or {able-top application may comprise 0.1-30% w/w of the aulolysate of the present

invention.

EXAMPLES
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Example 1

Generation of a veast autolysaie from cream veast by autolysis

5 One liter of cream veast of Saccharomyvess cerevisiae was heated o 50°C.
Subsequently, 2 mi Alcalase® (Sigma Aldrich, containing protease from  Baciflus
ficheniformis) was added and the mixiure was incubated for 20 hours without pH adjustment.
Solid sodium chioride was added s0 as o give a yeast aulolysate with 40 wi% sall. Finally,
the sall containing reaction mixiure was concentrated by evaporation and spray-dried.

10 The resulting powder was analyzed for its composition and the resulls ars presented
in Table 1. The rasulls demonstrate the very high amount of solubilised solids in the veast
aufolysate. SJedimentation tests have demonstraled that it takes aboul 24 hours bhefore

sedimentation staris, while this only takes seconds to minutas in prior art yeast autolysates

15 Table 1 - Composition of the veast autolysate of Example 1

Component %
dry solids ratio ” 86
dry solids ratio * 76
Nitrogen (Kiehldahl)' 10.4
Protein (N * 6.25) 65.0
Aming nitrogen’ 3.6
Amino nitrogen/iotal nirogen (AN/TN)} 34.8
Ash’ 6.0
Solids (cell walls)' 30.0
Free aming acids /fotal aming acids 37.1
Glutamic acid’ 4.0

* Based on filterability of a 5% suspension over a 0.45 um filter. ' on NaCl free dry matter
Example 2
20 Generation of 2 veast autolysate from ¢ream yeast by hydrolysis

One liter of cream yeast of Saccharomyces cerevisiag was heated at 85°C for 5
minutes and subsequently cooled down to 50°C. Mext, 2 mi Alcalase® (Sigma Aldrich,
containing protease from Bacilus licheniformisy was added and the mixture was incubaled

25 for 6 hours without pH adjustment. After this incubation, the mixiure was freated with 5
phosphodiesterase for 18 hours at pH 5.3 and 85 °C o hydrolyse the RNA. After thig, the
mixture was reated with deaminase (Amano) for & hours at pH 5.1 and 85°C {o convert the

5-AMP into &-IMP. Solid sodium chloride was added so as {0 give a veast autolysate with 40
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wi% salt. Finally, the salt containing rsaction mixiurs was concentrated by evaporation and
spray-dried.

The resulting powder was analyzed Tor its composition and the resulis are presented

in Table 2 which shows the very high amount of solubilised solids present in the veast

5  aulolysate. The results in Table 2 also demonstrale the presence of more than 1.5% wiw &

GMP and 5'IMP on the basis of NaCl free dry matler, which have never been reporied before

for yeast autolysaies made by hydrolysis.

Table 2 - Composition of the veast autolysate of Example 2

Component %o
Dry solids ratic” 0
Dry solids ratio’ 87
Nitrogen {(Kjehldahi)' 10.2
Protein (N * 6,25} 63.8
Amino nitrogen’ 3.5
Amino nitrogen/tolal nitrogen (ANITN) 34.3
Agh’ 5.9
Solids {cell walls)' 32.1
Free amino acids/total amino acids 17.3
5-GMP’ 2.8
5-IMP’ 3.0
Glutamic acid’ 2.1

10 *Based on filterability of a 5% suspension over a 0.45 um filter. ' on NaCl free dry matter

Example 3
15 Generation of a yeast aulolysate by autolysis of a fermentation broth

Cne liter of fermentation broth of Saccharomyces cerevisiae was heated to 50°C.
Subsequently, 1 ml Alcalase® (Sigma Aldrich, conlaining protease from  Bacifius
ficheniformis) was added and the mixiure was incubated for 20 hours without pH adjusiment.

20 Solid sodium chioride was added s0 as 1o give a yeast autolysate with 40 wi% salt. Finally,
the sall containing reaction mixiure was goncentrated by evaporation and spray-dried.

The resulting powder was analysed for ifs composition and the resuils ars presented
in Table 3 and demonsirate the vary high amount of solubllised solids in the yveast autolysate

according to the invention {dry sclids ratic 85%).

25
Table 3 Composition of the veast autolysats of Example 3
Component %
Dry solids ralic® 8%
Dry solids ratic’ 78
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Nitrogen {(Kjehldahiy 7.2
Frotein (N * 6.25) 450
Amino nitrogen’ 2.4
Aming nitrogen/tolal nitrogen (AN/TN) 34.1
Ash’ 215
Solids {cell walls)' 20.7
Free amino acids/iotal amino acids 37.4
Glutamic acid” 2.2
Betaine' 6.9

* Based on filierability of & 5% suspension over a 0.45 um filter. ' on NaCl free dry matter

Example 4
Comparison of dry solids ratios

The dry sciids ratios of autolysates according o the invention were compared with the

dry solids ratio of a commercial sample. Therefore 5 grams of each autolysaie powder was

10 suspended in boiling waler and the lotal weight was mads up to 100 g with waler. Nexi, the
different suspensions were fillered over a 0.45 um filler. The dry solids ratio is @ measure for

the amounts of dissolved solids in the autolysate. The results are presenied in Table 4.

Table 4 - Comparisan of the solubliity of different autolysates

Diry solids lgvel in Dry solids ratio

Yeast autolysate . autolysate as Based on
suspension | permeate s‘{mh NaCl-free dry
3, > 74

%) %) (%) matter (%)
BioSpringer 2000 5.04 2.03 40 40
Autolysate from Example 1 4.66 4.00 86 76
Autolysate from Example 2 4.82 3.88 80 67
Autolysate from Example 3 479 4.07 85 75

15
The resulls presented in Table 4 clearly demonsirate that the commaercial veast

autolysate has lower levels of solubilised solids than the veast autolysates according to the

invention.
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Flavour profile of the new yeast aulolysales

The autolysales from Examples 1, 2 and 3 were lesied by a test panel, The resulls

are prasentad in Table § and show that the flavour and taste of the autolysates prepared by

the method of the invention varies depending on the starling material and the lysis method

which is used. Flavour profiles ranges from yeasty to meaty and liguorice.

10

Taste

Smell

Autolysate example 1

Yeaasty, bouiilon, slightly sulphuric

Sulphuric, yeasty

Autolysate example 2

Sweet, full, slightly bouillon

Slightly yeasty

Autolysate example 3

Meaty, yeasly, liquorice, sweet

Sweet, bouillon
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CLAIMS

Yeast aulolysate having a dry solids ratio of 250% and <95% based on sodium

chioride free dry maiter of the yeas! autolysate.

Yeast autolysate according fo claim 1 comprising at isast 0.75% wiw 5-GMP on

sodium chioride free dry matier of the yeast autolysate.

Yeast aulolysate according to claim 1 or 2 which comprises at least 0.75% wiw 5-

IMP on sodium chioride free dry matier of the yeast autolysate.

Yeast aulolysale according o any of the preceding claims further comprising salt,

praferably sodium chioride.

A process for preparing the yeast autolysate as defined in any of claims 1-4 having a

dry solids ratio of 250% and <95% comprising:

a. subjecling veast to autolysis or hydrolysis at pH 4-7 and at a temperalure in the
range of 30-70°C in the prasence of a protease; and

b.  concentraling the complete reaction mixture o vield the yeast aulolysale

with the proviso that the process does not comprise a solid Hquid separation step.

The process according o claim 5 further comprising the step of drying the

concentrated reaction mixture obtained in step b).

The process according to any of dlaims 5-6 further comprising adding salt, preferably

sodium chioride.

FProcess according to any of dlaims 5-7, wharein the yeast is cream veast or a

fermentation broth.
Frocess according to anvone of claims 5-8, wherein the yeast is a species from the

genera Saccharomyees, Kiuyveromyces, Candida or Torula, preferably the genus

Saccharomyces, more preferably Saccharomyces cerevisias
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10. Process according to any of dlaims 5-8 where the yeast is subjected to autolysis and

the protease is an endogenous profeass of the veast

11. Process according o claim 10 comprising the addition of the addition of one or more

5 proteases, peplidases and/or glucanases.

12. Process according o any of claims 5-8 where the yeast is subjecied to hydrolysis and

the protease is added after inactivation of the yeast endogenous enzymes.

10 13. Process according to claim 12 further comprising the addition of one or more

proteases, peplidases andior glucanases.

4. Process according 1o claim 10, whersin the further freatment comprises further
gnzymatic treatment o produce §'wibonuclectides and optionally a further enzymatic
i3 treatment to convert 5-AMP into 5-IMP.

15, Use of a product oblained by a process according to anyone of claims 4-15 or a veast
autolysate according to anvone of claims 1-3 in a process flavour reaction, in meat
applications, as or in a flavour enhancer, as or in a flavour improver, as or in a op

20 nole carrier or as or in a table-lop apphcation.
16. A flavour enhancer, a meat product, a flavour improver, a fop-note carrier or a table-

top application which comprises a yeast autolysate according to anyone of claims 1-
4,
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MEAT SUBSTITUTE PRODUCT

FIELD

(G061 The preﬁent disclosure relates generally 1o a meat substitute product. Aspects of
substitute, star h(es): ‘nj,fdroc-alioid( si, and oil{s) from g vegetable source(s).

BACKGROUND
{0002} Many people are choosing to limif the amount of meat in their diet. Specifically,
people are looking to raduce the amount of animal fat in thelr diets. Anumal fat is a primary
source of saturated {at, which raises blood cholesterol,
[O003] Deespite the desire to limit meat in the dict, poople nonetheless want to eat products
that were traditionally meat-based products, such as burgers. Non-meat burgers can be made, for

example, from vegetables, legumes, nut, dairy products, mushrooms, grain or textured vegeiable

protein.
{60041 Fat in a non-meat t-urgerr_ and other meat substitutes, plays a vital role in a variety

of sensory attributes, including juiciness, mouth feel and Javor. When a meat substitute produc
has [ower amounts of fat, there is a tendeney for the cooked product to be less desirable in
regards {0 juiciness, mouth feel and flavor, On the contrary, when a meat substitute product has
an optimal amount of fat, it is more desirable in terms of juiciness, mouth feel and flavor,
10005] Meat substitute products also are an appropriate system for the application of
{unctiona! fats. A functional food ingredient is defined as an ingredient or food that provides
potential health benefits beyond basic nutrition. These funciional components can be naturally
ccourring or may be added to cerlain foods. Such ingredients include but are not limited o
Oimega-3 fatty acids, antioxidants, phytosterols and dietary fibers. The functional fat system

would serve as a delivery medium to deliver functional ingredients into processed meat producis.
SUMMARY

[0006] This invention allows for the production of a meat substitute product without

sacrificing sensory sitributes. There is a nutritional/sensory interaction which allows for the
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addition of a modifying agent 10 textured soy protein meat substitute which increases the sensory
atiributes of the product.
10007 (e embodiment of this invention is directed toward a meat substitute composition

comprising 2 meat substitute, a starch, a gum and an oif from a nep-animal source.

DETAILED DESCRIPTION
[(00%] The present invention will now be described in more detail.
[000%] The meat composition of the present invention comprises {A) meal substitute, (B)
starchies), (U} hydrocoiloid(s), and (I} oii(s) from a vegetable source(s).
o0 Component A Meat Substitute. The meat substitute composition can be
vegetables, legures, nats, dairy products, eggs, mushrooms, grains or vegeiable protein,
(0011 Component B: Starch. Starch is a carbohydrate polymer. Starches are comprised
of amylose and amylopectin and are typically in the form of granules. Amylopectin is the major
component {about 70-80%) of most starches. [t is found in the outer portion of starch gramules
and is a branched polymer of several thousand 1o several hundred thousand glacose units,
Amylose is the minor component (about 20-30%) of most starches (there are high amylose

starches with 50 10 70% amylose), Tt is found in the inner portion of starch granules and is a

linear glucose polymer of several hundred 1o several thousand glucose units.
{0012] Sources of starch include but are not limited o fruils, seeds, and rhizomes or

tubers of plants. Common sowrces of starch include but are not limited to rice, wheat, corn,
potatoes, tapioca, arrowroot, buckwheat, banana, barley, cassava, kudzu, oca, sago, sorghum,
sweet potatoes, taro and yams, Fdible beans, such as favas, lentils and peas, are also rich in
starch,

[0013] Some starches are classified as waxy starches, A waxy starch contains high
amounts of amylopectin with very little amylose. Common waxy starches include waxy maize
starch, waxy rice starch, and waxy wheat starch.

60141 A modified starch is one that has been altered from its native state, resulting in
modification of one or more of its chemical or physical properties. Starches may be modified,
for example, by enzymes, oxidation or, substitution with various compounds. Starches can be
modified to increase stability against heat, acids, or {reexing, nproved texture, increase or

decrease viscosity, increase or decrease gelatinization thues, and increase or decrease solubility,

o
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armnong others. Modified starches may be partially or completely degraded into shorter chains or
glucose molecules. Asmylopectin may be debranched. Starches that are modified by substitution
have a different chemical composition. A nOSA starch is 2 modified starch that has been
partially substituted with n-octenyl succinic anhydride.
[G015] Component € Hydrocolloid. Hydrocolloids are a family of long chain water
soluble polysaccharides and are generally carbohydrate based which affect the viscosity/gelling
of aguecus solutions. Common examples are locust bean gurn, carrageenan (seaweed extract),
guar gum, xanthan gum, gellan gum, scleroglucan, agar, pectin, alginate, cellulose derivatives,
and gurn aeacia. These are broadly classified as gums. Starches and gelatin are sometimes
characterized as hydrocolloids. One skilled in the art can use combinations of starches, gelatin,
and gums to achieve desired texture and mell properties.

Lt

[0016] Component D: O] from vegetable source(s): A lipid material composed of a
mixture of generally triacylglyeerides from non-animal sources such as soya, olive, rapeseed,
avocado, palm, palm kernel, coconut, cocoa, peanut, corn, Hax, sunflower, safflower, and
cotionseed. These lipids may be solid or liquid at room temperature depending on the chain
lengths of the faity acids, degree of saturation, and method of hydrogenation, Oils from multiple
sources may be combined or certain fractions removed by processing such as winterization,
{60171 Cne significant benefit of this invention is 1o replace the animal oils with oils that

have a dictary functional use.

EXAMPLES
[0018] Vartous products have been manufactured. Fach comprises a fat numetic and a

meat substitute, The examples below are merely illustrative and not limiting,

YVeran Fai Mimetic

Ingredient Percentage
Water 40-60%
Vegetable Shortening 15-35%
Acid Thinned Starch 7-15%

Acid thinmmed nOSA starch, (EmCap™ 06375y | 5-12%

Viscosifying nOSA starch, {DeliTex™ 75320) | 3-8%
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Kappa Carrageonan, {Satiage]™ ME4) 1-3%
Salt {-4%
Guer gum/Xanthan gum 0-3%

[0019]

Bientech model CC-10 at tow speed. Direct s
methods are possible, Product is hot fill

hours the product can be ground, diced,

Veggy Burger

icam Hljt'?vt‘OE’l is Gui

All ingredients are compiled and then heated with agitation to 165 to 170°F using a

ickest method, but other

grated, or shredded to desired size,

ind cooled. After refiigerstion for a minimom of 24

Ingredient Percentage
Water 45.6%
Textured soy flour 20.0%
Vegan fat mimetic 20.0%
Flavors, seasomings, salt, and colors 5.4%

Sov Flour 3 0%
Methvlcelulose 2.0%
Autolyzed yeast extract 2.0%
Modificd wheat gluten 2.0%

10020 Add dry textured soy flour to mixer with 2/3 water and mix for five minutes. Add
wheat ghiten, fat mimetic, soy flour and methyleelhddose to mixer and start mixing. Add
remaining 1/3 water and mix for ten minutes until tacky. Add remaining dry ingredients and mix

for five to ton minutes. Form patties and cook to internal of 165°F,
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CLAIMS
We claim
i. A meat substitule composiion comprising:
Meat substituie,
(.5-10% by weight of starch,
(.02-2% by weight of hydrocolloid, and

0.5-10% by weight of vezctable oil.

The mest substitute compesition of claim 1 where the meat substitute is selected from the

]

o

sroup consisting of one or maore of vegetables, legumes, nuts, dairy products, eggs, mushrooms,

6
b

grains and vegetable proteins.

3. The meat substitute composition of claim 2 where the vegetable protein is textured soy
flour,
4, The meat substitute composition of ¢laim | where the starch is selected from the group

consisting of modified corn starches, modified tapioca starches, modified potato starches,
modified rice starches, modified wheat starches, and modified sago starches,

a. The meat substitute composition of claim | where the hydrocollotd is selected from the
group consisting of one or more of locust bean gum, carrageenan (seaweed exiract), guar gum,
xanthan gum, gellan gum, scleroglucan, agar, pectin, alginate, celinlose derivatives, gum acacia,

and gelatin.
. The meat substitute corposition of claim 1 where the vegetable oil is selected from the
group consisting of one ot more of sova, olive, canola, avocado, palm, palm kernel, coconut,

cocoa, peanut, corn, flax, sunflower, saffiower, and coltonseed.

7. The meat substitute composition of claim 1 where the amount of meat substitute is not

less than S% by weight.
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8. The meat substitute composition of claim 1 where the amount of meat substitute is not

less than 10% by weight.

The meat substitute composition of ¢laim 1 where the concentration of starch is hetween

9
0.5% and 7.0% by weight.

0. The meat substitate composition of claim 1 where the concentration of starch is betwee

$.5% and 5.0% by weight.

1. The meat substitule composition of clalim 1 where the concentration of hydrocoliold is
between 0.05% and 1.0% by weight,
12, The meat substitute composition of claim | where the concentration of gum is between

0.1% and 0.5% by weight.

13, The meat substitute composition of claim 1 where the concentration of vegetable oil is
between 1% and 7% by weight.
14, The meat substitute composition of claim 1 where the concentration of vegetable oil is

between 1% and 5% by weight.

3

150 'The meat substitute composition of claim 1 where the product is a form of loafs, chubs,

patties, crumbles, or links.

f6.  The meat substitule composition of claim | where the product has been extruded.
17, The meat substitute composition of elaim 1 where the product is in the form of a patty.

18, The meat substitute product of claim 1 where the product has been cooked and is in the

form of crumbles, links, patties, or roasts,

[o)
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |

15/913,090 03/06/2018 Rachel Fraser 38767-0015008 9878
26191 7590 05/10/2021 | A AMINGR |
FISH & RICHARDSON P.C. (TC)
PO BOX 1022 GWARTNEY, ELIZABETH A
MINNEAPOLIS, MN 55440-1022

| ART UNIT | PAPER NUMBER |

179
| NOTIFICATION DATE | DELIVERY MODE |
05/10/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

PATDOCTC@fr.com

PTOL-90A (Rev. 04/07)
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U.S. Patent and Trademark Office

Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

Application No. Applicant(s)
Ne .suP P ,I,;n}/entalb i 15/913,090 Fraser et al.
otice of Allowability Examiner ArtUnit | AIA (FITF) Status
ELIZABETH A GWARTNEY 1796 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to After Final Amendment filed 8 April 2021 and Printer Rush issued 29 April 2021..
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 31-37 and 40-54 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) LJAll by (JSome  *c) [ None of the:

1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.

3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.0 Notice of References Cited (PTO-892)

2.[¥) Information Disclosure Statements (PTO/SB/08),

Paper No./Mail Date 20200319.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (3 Other .
of Biological Material .

4. Interview Summary (PTO-413),

Paper No./Mail Date.

5. [(J Examiner's Amendment/Comment
6. (J Examiner's Statement of Reasons for Allowance

/ELIZABETH GWARTNEY/
Primary Examiner, Art Unit 1796

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210505
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Receipt date: 03/19/2020 Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

Sheet _1 of 1

Substitute Disclosure Form U.S. Department of Commerce | Aitomey Docket No. Application No.

Patent and Trademark Office [ 38767-0015008 15/913,090
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessary) Filing Date Group Art Unit
{37 CFR §1.98(h)) March 6, 2018 1791
U.S. Patent Documents
Examiner Desig. Publication Filing Date

Initial D Document Number Date Patentee If Appropriate Class Subclass

Foreign Patent Documents or Published Foreign Patent Applications

Examiner Desig. Publication Country or
Initial D Document Number Date Patent Office Translation Class Subclass
1. TP HOB-289761 11/5/1996 JP Abstract

Other Documents (include Author, Title, Date, and Place of Publication)
Examiner | Desig.
Initial 1D Document
2 "Peas, green raw," FoodData Central, US Department of Agriculture, retrieved from URL
) <https:/fdc.nal.usda. gov/fdc-app.html#/food-details/1 704 19/nutrients™>, April 1, 2019, 8 pages
3 Betrios, et al., "Carbohydrate composition of raw and extruded pulse flours,” Food Research
’ International, 2010, 43:531-536
4. EP Opposition, in Application No. 14737766.7, dated July 4, 2019, 8 pages

Jahreis, et al., "Legume flours: nutritionally important sources of protein and dietary fiber,"

> Emahrungs Umschau, 2016, 63(2):36-42

6 Liu, "Comparison of lipid content and fatty acid composition and their distribution within seeds of 5
) small grain species,” J. Food Sco., 2011, 76(2):C334-C342

7 Macnicol, "Developmental changes in the free amino acid pool and total protein amino acids of pea

cotyledons (Pisum sativum L.)," Plant Physiol., 1983, 72:492-497

Oldach, "Biochemistry of a Burger: Impossible Foods does science, makes food and tries to change
8. the world,” ASBMB Today, retrieved from URL <https://www.asbmb.org/asbmb-
today/industry/100119/biochemistry-of-a-burger>, October 1, 2019, 12 pages

9. Opponent's Reply Letter in opposition to EP Patent. No. 2943072, dated 1/20/2020, 18 pages

Rebuttal Declaration of Dr. Jorge Ruiz-Carrascal and Supporting Exhibits, dated January 20, 2020,

10. 12 pages
11 Warendorf, et al., "The flavour of bouillon: 2. Sensory analysis of non-volatiles and imitation of a
) bouillon," Z. Lebensm. Unters. Forsch., 1992, 195(3):215-223, English Abstract
12 Wood, et al., "Fatty deposition, fatty acid composition and meat quality: a review," Meat Science,
) 2008, 78:343-358
Examiner Signature Date Considered
/ELIZABETH GWARTNEY/ 05/07/2020

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.

Substitute Disclosure Form
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Receipt date: 03/19/2020

Case No.: IPR2023-00207

U.S. Patent No. 11,224,241

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Rachel Fraser
Application No. 15/913,090
Filed March 6, 2018
Title

MAIL STOP AMENDMENT

Art Unit
Examiner
Conf. No.

1791
Unknown
9878

Attorney Docket No.: 38767-0015008

METHODS AND COMPOSITIONS FOR AFFECTING THE
FLAVOR AND AROMA PROFILE OF CONSUMABLES

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the documents listed on the disclosure form submitted with this

statement. Copies of the documents are being submitted with this statement to the extent
required under 37 C.F.R. § 1.98(a)(2).

The applicant wishes to make the Examiner aware of the following related applications.

The prosecution histories for these applications and patents are available on PAIR, and are not

provided with this statement.

Application No. Filing Date First Named Inventor | Attorney Docket No.
14/796,970 7/10/2015 Marija Vrljic 38767-0010001
15/786,776 10/18/2017 Marija Vrljic 38767-0010002
16/238,802 1/3/2019 Marija Vrljic 38767-0010003
16/238,769 1/3/2019 Marija Vrljic 38767-0010004
14/152.499 1/10/2014 Patrick O'Reilly 38767-0012001

Brown M.D., Ph.D.
14/752,540 6/26/2015 Patrick O'Reilly 38767-0012002
Brown M.D., Ph.D.
15/985,694 5/21/2018 Patrick O'Reilly 38767-0012003
Brown M.D., Ph.D.
14/797,006 7/10/2015 Rachel Fraser 38767-0015001
15/398,479 1/4/2017 Rachel Fraser 38767-0015002
15/624,505 6/15/2017 Rachel Fraser 38767-0015003
15/624,513 6/15/2017 Rachel Fraser 38767-0015004
15/839,994 12/13/2017 Rachel Fraser 38767-0015005
15/913,018 3/6/2018 Rachel Fraser 38767-0015006
15/912,763 3/6/2018 Rachel Fraser 38767-0015007
13/941,211 7/12/2013 Patrick O'Reilly 38767-0019001
Brown M.D., Ph.D.
15/985,697 5/21/2018 Patrick O'Reilly 38767-0019002
Brown M.D., Ph.D.
15/300,339 9/29/2016 Ranjani Varadan 38767-0026US1

ALL REFERENCES CONSIDERED EXCEPT WHERE

LINED THROUGH. /E.G./
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Receipt date: 03/19/2020 Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

First Named Inventor :  Rachel Fraser Attorney Docket; 38767-0015008
Application No. : 15/913,090
Filed : March 6, 2018
Page . 2o0f2
16/238,698 1/3/2019 Ranjani Varadan 38767-0026002
16/238,749 1/3/2019 Ranjani Varadan 38767-0026003

This statement is being filed before the receipt of a first action on the merits. Therefore,
no fee is believed due.

Please apply any necessary charges or credits applicable under 37 C.F.R. § 1.17(p) to
deposit account 06-1050, referencing the above attorney docket number.

Please contact the undersigned if there are any questions regarding this statement.

Respectfully submitted,

Date: March 19. 2020 /Kimberly M. Maize, Reg. No. 76.370/

Kimberly M. Maize
Reg. No. 76,370

Customer Number 26191

Fish & Richardson P.C.
Telephone: +1 (612) 638-5707
Facsimile: (877) 769-7945

62274507.doc

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./
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Case No.: IPR2023-00207

Doc code: IDS U-S. Patent No, 11, 28 & tha-16)
oc code: EGitiSa ©2-18)

. S . . . Approved for use through 11202020 OMB 08510031
Doc description: Information Disclosure Statement {IDS) Filed LS. Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a colleckon of information unfess # contains a valid OMB control pumber.

Application Number 15913080
Filing Date 2018-03-D6

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

First Named Inventor | Rache! Fraser
Art Unit 17986

Examiner Name Eiizabeth A. Gwartney

Attorney Doclket Number 338767-D015008

U.S.PATENTS
Examiner| Cite Kind Mame of Patentes or Applicant Pages,Columns,Lmes where
e Patent Number .| issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document

Figures Appear

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| _. Publication Kind | Publication Mame of Patentes or Applicant Pages,Columns,Lmes where
e Cite No ; . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document
Figures Appear
1 20210289824 2021-08-23 Brown et al.

If you wish to add additional U.S. Published Application citation information please click the Add bution.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages Columns,Lines
Examiner| Cite | Foreigh Decument Country Kind | Publication Applicant of cfte d where Relevant 15
Initial* No | Numberd Code2} Coded Date pp ) FPassages or Relevant
Document ;
Figures Appear
1 JP 2010200827 JP 2010-08-16 HOUSE FOODS CORP []
2 |Jp 2017508340 JP 2017.04.08 | WEOSSIBLEFOODS | gngicn apstract

If you wish to add additional Foreign Patent Document citation information please click the Add bution

NON-PATENT LITERATURE DOCUMENTS
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Case No.: IPR2023-00207

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.89)

Application Number 15913090 U.S. Patent No. 11,224,241
Filing Date 2018-03-08

First Named Inventor | Rache! Fraser

Art Unit 1796

Examiner Name Elizabeth A. Gwariney

Attorney Doclket Number 338787-0015008

Examiner| Cite
Inttials™ |No

Include name of the author {in CAPITAL LETTERS)], title of the atticle (when appropriate), title of the item
{bock, magazine, journal, serial, symposium, calalog, etc}, date, pages(s), volume-issue number(s), T5
publisher, city andfor country where published.

4 Extended European Search Report for International Application No. EP 21181324 .5, dated September 22, 2021, 12 H
pages

9 KOLODYAZNAYA, "Pishchevaya khimiya {Food chemisiry]," St. Petersburg, SPBGAKHPT Publ. 1899, Translation, 4 4
pages, St. Petersburg, Russia
LISITSIN at al., "Analogues of meat products with functional properties”, All aboust meat, 2007, Translation, 8 pages,

3 Russia

If you wish to add additional non-patent literature document citatien information please click the Add bution

EXAMINER SIGNATURE

Examiner Signature

Date Considered

*EXAMINER: initial if reference considerad, whether or not citation is in conformance with MPEP 802, Draw line through a
cifation if not in conformance and not considered. Include copy of this form with next communication to applicant.

t See Kind Codes of USPTO Patent Documents at wasse USP TG GOV or MPEP 601 04, 2 Enter office that issued the documient, by the two-letter code {(WIPO
Standard 5T.3}. 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the seral number of the patent document.
4 Kind of document by the appropiiste symbols as indicated on the document under WIPCO Standard ST.16 i possible. 5 Applicant is fo place a check mark here if

English language transtation is attached.

EF8Web 2.1.18
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Case No.: IPR2023-00207

Application Number 159130890 U.S. Patent No. 11,224,241

Filing Date 2018-03-08

INFORMATION DISCLOSURE First Named Inventor | Rache! Fraser

STATEMENT BY APPLICANT -

. Art Unit 1796
{ Not for submission under 37 CFR 1.89)
Examiner Name Elizabeth A. Gwariney

Attorney Doclket Number 338787-0015008

CERTIFICATION STATEMENT

Please see 37 CFR 1.87 and 1.98 {o make the appropriate selection(s):

That each item of information contained in the information disclosure siatement was first cited in any communication
[ ] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.87{e}1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpait foreign application, and, o the knowledge of the person signing the certification
after making reasonable inquiry, no Hem of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.87{e)}(2).

[ ] See attached certification statement.
[[] The fee set farth in 37 CFR 1.17 (p) has been submitted herewith.

[x] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4{d)} for the
form of the signature.

Signature fHeather L. Flanagan/ Bate (YYYY-MM-DD) 2021-08-27

Name/Print Heather L. Flanagan Registration Number 54 101

This collection of information is required by 37 CFR 1.87 and 1.98. The information is required to oblain or retain a benefit by the
public which is to file (and by the USPTD 1o process) an application. Confidentiality is governed by 35 U.S5.C. 122 and 37 CFR
1.14. This collection is estimated {o takea 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
reqguire fo complete this form and/or suggestions for reducing this burden, shouid he sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.8. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TQ THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 145, Alexandria,
VA 22313-1450.
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-578) requires that you be given certain information in connegction with vour submission of the
attached form reilated to a patent application or patent. Accordingly, pursuant to the requirements of the Acl, please be advised
that: {1} the general authority for the collection of this information is 35 U.S.C. 2(bX2); {2) furnishing of the information sclicited
is voluntary; and {3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is fo
process and/or examine your submission related to a patent application or patent. If vou do not fumish the requested
information, the U.8. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by vou in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially {o the axdent allowed under the Fraeadom of Information Act
{5 U.8.C. 552) and the Privacy Act (5 U.8.C. 552a). Records from this system of records may be disciosed fo the
Department of Justice to determine whether the Freedom of information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administralive tribunal, including disclosures to opposing counsel in the course of seltlement
negoetiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submiiting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order fo perform a contract. Recipients of information shall be required fo comply with the
requirements of the Privacy Act of 1974, as amended, pursuant o 5 U.S.C. 552a(m}.

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, {o the international Bureau of the World inlellectual Property Organization, pursuant
o the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant {o the Atomic Energy Act (42 1L1.5.C. 218{c)).

A record from this system of records may be disclosed, as a routine use, {o the Administrator, General Services, or
hisfher designes, during an inspection of records conducted by GSA as part of that agency’s responsibility to
recommend improvements in records management praclices and programs, under authority of 44 U.5.C. 2904 and
2806. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosure shall not be usad {o make
determinations about individuals.

A record from this system of racords may be disclosed, as a routine use, 1o the public after either publication of
the application pursuant to 35 U.5.C. 122{b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the imitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {o a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of iaw or regulation.
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§§“\\\\\\\\\\\\\\\\\ Espacenet

RISPIEARE ITA FSEUDG MEAT FOCD AND METHQD FOR PRODUCING THE SAME

Anplinante: HDUSE FOOLS CORP

inverdora: NIGHIMURA SHINPELTAKADA SHOJL UMEZU NADKS

Ciassifications:
B A33J3500; A33JE; A3RJ328;

Priorifies: JPII000462484 20080237

Application: JRIMMO200827 A 20080227

Puldication: JP2M0200827 &- 20130818

Published as JP20102006274

PEEUDGC MEAT FOOD AND METHOD FOR FRODUCING THE SAME
Abstract

PROBLEM TO BE SOLVED: To provide a pesudo meat food for ohiaining palate fesling close o that of natura! meat when

chawing, and closs o natural meat also in appearance. SOLUTION: The pseudo meat foad is wbtamt:ai by making & formed
produst by forming a raw malerial minbire which containg hydrated and fiber ioosenad structured vegaiable prolein oblained by

hydrating and Sher loosening grarusdar vegelahle protein structured and dried by processing with an extruder, hydrated fbrous
vegatable protein

. and a hinding agent, and heatl coaguialing the formed product, COPYRIGHT, {CRO010UPGEINPT
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Grourd ment replicas
Alatract

This documant relstes to ground mast replicas, and move particularly o plant-based praducts that minde ground mest, including
th fbrousness, heleroganadly in aosurs, beefy faver, and red-t-brovarny oodor tramaition during conking of ground meatl. For
exampds, this document provides meat replicas that includs profeins that are sslacted basad upon the temperaiure al which they
gel andior denaturs o mimic the hehavior and gualiiss of meat durihg conking.
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ELLEEROIL N - HEYESLUVAEEROBHESLEZAFy &, (b))
BEAPANBHLT, 1 BEALEERO 2LV —N—LEPERRTIAFy T () B 50
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BINAEHEPI VRN IE, REEROEBOEERERRS. BL4U0XFy 7{b) »&
ODREWMESVCEREARTZAFTy Ao e tEd, HFEE., (d) mBiE,
SHEEBREEDERZ ATy T TehoT, BBEY, £8:ERc., ExAbLv 1l 8

BXhitEBMy 0828832, 25w 7TE,; () AFuv 7{(d) ofmse, BX

MBI, FEEROHEAEH. B2 08/ e BEITRAEEENHRHBLEERRERR

BIUY /LB E20HE. BLU BEL RBEROABEROBEHNE /ALY T, ©

ERLFYULAERBFTEIATF Yy FELEILGINBLIENTED., A, KAKEBRS L

B EROBER., B2 084V ERBEThABELARLARERRARB LI /&

B2 OB, B4V ELH LI REH%OTERROE%RBEEDEI®IIK, A Fy 7

(¢) DS OEMERBLIERATFTYy TEISLHRLBH I EHFTES, 10

o009}

MOBETR, a3 XEH. BOLEBLANRNITEFETH 2T, (a) FEINLLHE
MYy RO, TEEBROEFEOHMERBRAY, | B AR BEHOLEBROET®A.
SLUHTEEROBEHESCEMEHREBTI I ATy TE, (b} BHEE&E/A &b
hEBELHGLASEBRXBEI U/ 2R E1 0%E, 8L U1 B LEE/RD Y
L—R—filERELAbE. B em#Trc sy BEESHIABBEERT IR
Fou e, (c) MBB, £%, BHRE2ATREBESLEZAFy TE280L A%
B#et2, FFERR. AFy F{c) o RAkBRSIN., CERROEEH. B2
DA A BEINABELRAELATERABRS LT/ E LB 08K, b& U1
Bt L{UBEOESEROERALSLET., VERALVTU HERETZIRAFy T 20
SIELI2NTES., . BEXKEVRYL., TEEROESH. S22 o4 F v
EFLINESELHRBLABEZTBRABS LU T AR B2 O, 8L U1 Bt L H#E
BOEEBROBHALGOEAHIC, A7y Y {c) DEBERI ATy T7EELHKEE
LIENTES,

[o01 0}

AXBREALE., OEHELYT) A ERETSIHETH>T, (a2 ) BELF1 BELEEHR
7L —RN—FEREBIVEIEREROBRBEEADEDRAFy 7&; (b)) BEAPand
LT, 1 BEHAEEROZFL — NS {L&EVEBETIZAFYy TE () BRBINEED
VNI HE, AEERORAFOHMRERMNY., PLURXF (o) PH50BRAME S
CEHMAERIBZAFy T (d) MR, $B2EHESLEZAFyy T THY ., B 30
Y., BRAS IV EFARBEISAAERY Y X HEEERRTEST S, 257 7
i (e AFyT{d) o MEREXLELBBYIL, TERBROEAH. TEEROKE
CHBAFVERLEIAEBSELRBLABERBRAREB, BL U BE L BHBOEEER
DIEEFEADET., OFRL TV H2RETEZATy T 280 AFERYETE. BH
FiE. REKEBRISL, EEEROEEA. L, EEBEROBA A LI ERE
KHSBLABEREBERE, 8401 BL LA RESOEEBRROERAME AL EDHIC, R
Fwv T {d) PHDERERRBRTBIRTY 7H2ILRLEBEIENTEDL, WCDHDER
BRETR., 14 BEIMABEKRNERLELERRARE. E€DEmMEEd D .

IR, 1 B AREHO L — N —a8YE, BLIUBBHELESHEZZEHFTED,

[co1 1] 40
IHIKNOBRTR., FXER. v2RLJY A ARSI 2 A& BEET2. AR
(a) BBIhAERI Y AI7H, TERROABOBHEREBRARY. 1 B LRHEH

DHESRROERS, BIUVEREROEPHE2SLE LA NI ZIZIFy T (b)) BB

il Ul BEAHEROI L~ N ~FEBEBEESLYE, BEEBEMBTEZI LK

LYUEBEELEFIAEABHEENTZ ATy Te; (¢) NMBR., £H2BERETIEERBES

BbEBBaATy FTE (d) 27y Flc) OEBERXELRESNIL., CEBRROBEAR

CEE FRBROBAMFVEHEEIALEBECARBLAERRAR, 8L BEAR

BHOAERROBERA L EDLET, VUEXALTYH5BETIATy FEESLIEN

TE2, AEE, BXEMR[IYL, CEBEROESH. &L, TEZEROBYF & ik

INAEEBECHEGELAZEZREAR, 4LV B3 Ll EHOTEEROEHAAESDHLES 50
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B, ZF v 7 {ec) PO OEMER ATy TEILLSLIEHNTED, W DHhO
EREETCE., 44BN EICHAL EEESBE., Es2 BT 58
., B, 8. 841 Ex L REHOITL — R —GEBEE LB ENTE D,
[co1 2]

FTHESLEE I LI FEFrREEYoT AR ENT., 8@, Y0 B&.
Bhd., a2 Bk, BBE. 2T BE. PAIMY B iron ascorbate) . B
FE—~&. . FOoUryBEIS. shiEiothoxslkoicesryY 82.

[CcoOo1 31

FHHABLEE I ARFLREABOVWTADPICBEWT., ~ASESY » N8,
MMERO~ALSEI YA VBHAE. LIANEIQEY) BEQOEBBALEZESY > 10
NIBTHYBD, 6L, WSDHPORBRETR., ~LB8FLPLAV0HER. BT 5
FLEBEERLIUCRBETZENTES,

o014}

FHMBFLEEI NI AFEIEZRERBOVWVTNRDODKEVT., 1 BxRHEEBED? L —
N-BIEMEN. B BT~ 0, BR, BEEEHK%. B, EHEpR, TI s BELL
BEOSEE, XY LFVYR, IVLFFRE,E8IT Y, B, RSFRN, D EBEE, 5w
RO BENAKSRY. BEEHY. shidthsoBesBhTohyBa., I, 7L — K-
ME®wmEE. YA -, FL2r—R, YR—R, FPILLS—R, FHI—RA—-86 -4

v, PN -6 - B, AN —RT, 8 -2 vE, A, T A
-2, AY9O0—R, IACFFIAb Uy, UT =4y, R2LFFFRILESI R LE. 20
R O UvES. LYFW, A, A=Y MP) | P/ 9w —1)w

v
B(GMP ) E3UYy, PTFrsryvvr—YvB{AMP) ., BB, I~ 28, YY1~
B, FrIv,. oLFFr FayryrBRE. EYER,. EEB. b7V @A. PRI Y
B, F4 X, PYOROM. A~L¥h, ~2RKFH, T2, AlE. BRK, #
D—TWH, 7Y H, A/ ~5H. FT_-H. YVH., T IT—Mm, EREHR. > 2
TAY, XA FF oy, AVRASALy, A4 Vv, 22 Z2/AFF 20, bbb A D

PYU TR TZrw, WYy, PAOA¥-u, ERFV, PS50, FRASEFY, 7 AN
SHE¥BE, FAYIVBE, YILYyI L, YL w TNy, )y, FRALY,
LEFFw, PE/BHFEF. RE. A2+ FrvB. T FYy, F4F», )0
—ee TR AU, FOY Y EXFFy L)V HHE, E®m( fungal oil) . YRS 30
i, R¥A4 Y, 8HEFY.B-EHFIY N~-FRFIL-2AFfA ¥, LYV
BUEBSIURTL v, EERITRASOEEMDP S AZIBIPLBRTLIENTE S,
[001 5]

FEHMELREEIWSE FETLREBYOCThAIPREB VT, S HPOBEREShALED
SV RS BIR, TLFTLFY, FERrYVvSI LU ASIE, PATI Y. a7y, &L
SHET Y, TLERTRhLEDODREMEEISLIENTESD,

[GO1 6]

XHHABLEBI W2 AT ARERPOVThPILEVT., CEEROEFOHMMER
BEAESE, Py ¥y, xR X, Jov o —, Ve HS T, U TS E,
b2 EOaX. 2R FTILTFIFPLIZE, A=, 2O, £ UDSE. SRV, F e
Y, Xwdk—=, FU—wE—wX, AYHFUTA, 7T A, PXF, g4 vady, ¥
—h, ANTSO—, FeY M IOE, AZRAF, AL, 2L A0, &
FREThSOROVMBEOEDHBHELEELILHFATE S,

(o011 7}

FHEHAZSECREIhs s EE AR ERBOVWTAPRBELVT, EHOBHERERRES G
BB AR AT HEHOERBEShERESDESH o LTRSS, BHARS A
AFEAWHE, JAFTUT v BEUFN T XSy BEBERMESET AL ESATE, BS
kT, BHRA(CMAE, BEHRH. s 37 ENEXIHFEY. s LERREOR
R 20— &Y FHLE7L N E) FILKEEBYTDRIENTED,
WX DADEBBETH. BROEEREBIAR . TEHAS A7 EBE( MAE. 50

40

Motif Exhibit 1150, Page 1475 of 1599



Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

(16} PP 2017-509349 A 2017.4. 6

RO OIYEA Y, TVRERPTATOSETY, 272z Y kefirin} , #HY ¥, &
T4 w, PR, 2LERTheO0OBAMRYD TN E 23T IR ARy v N
CEHEE)) TRYER.,

[CO1 8]

FHHEBLESE I FETAREEYOVNT AR CT., BHE. st EH. 8
WMER. ARSI CHYEFRORSRTHYESE,. BEHE., E8BB. E¥®E. b
PEQAVH, U —TTE. F14ITH, Sy htqm., 7L, BHE., JTvh, B2
W, FERBE. A —FH. R AFHR, b UM, Pyl S—4LE, N—LAEHE
Y, KA, YEFEREY -, IR~ AATRY~, TLXEFH. LY
P, 2RRTV B, Y- RNy sy —vih, THYEITFTH., S IFY LR, HBY L
— LB, FEIFNUoBEBEB. FOSAFH Iy BI(DHA) BibH. T1aH~"0 s
TVvBBIEPA) BiLE, "—-LAFTFPYVE, Y-y dY -2 -, THIET
W, J3FY Pl LB RER; TLEBYT-FTIYE L EHROKELS K AED
THYBE, W{DPOERBETE. MAE. B, BEHHTHE, BEFHE. B5%A
I FEREBINEERSY A E(RARE, 3P )y rio®) 288
TE2IENTES.

[CcO01 8]

AFEHBLFAEI NI FEELREEYOVTAMIBWT., £BE. SHEMESOCI
EHTIZ, FEFFREBEBOVWT R AIIBWVWT, 2P OEDMEBHELT. ERix A
T E&ATED, BEEFRE. FREEE, REHd. B, BREHBLER. DOF A8,
SRV BLAUTTHEDHESEPLELEZBELLEBRIEZIEFATES ., B EAE.
BREBEFEICENOATHF Y THYEE, 07T/ AFR. LF1»., 8~haFyv, BF
*HUFr .  trans —F§—PFPR-—8" —Hh@aFhi, VUINy, Ehi3hv vy sy
FrehuEs, FEAHEDR, a7 LRI BETHYES, BREHSE.
AvEh@A4M+y TALEETHY B3,

[ 00 20]

FHUSBLEEI I FEITARERDOVTHADPIEBWT., RAXLDBS AT, BR
BEFMHNI4BTHOWNBS COBTHY 82, RXIEBRFAIULRE, BXE. R4 Fv., 53
¥—FY, Ay 7. PILFyBE, LENLESIARATIO -2, F2ETHL O
ESPEROIEHFTE S,

[0021 ]

FHHBELREI I FEZTLREABOWT AR ICBVWT, CERALT ) hix, EE
HESHT B LN T25., B8, B3 hi By r X0 E(HAE, RuBi s
CO. 7Ty, Y05y, 2Py, EBTLSORSY) THYBE, &
EHOLXMEER,. W40 THrE WO CoETHYES, Eamd. FEET S0 F
ABH180° FETTELCAZBEKRKLELBRESIALATHY 82, RXLEPERESLE, AF A&
AO—Z, EFa®3270BLMAFLRNO—R, 7L, A FITXHAH, FHY
GHL, FABETWSORSVESET LI LAFTED, $#48Q. W7 47 &R
a3 —-4¥rrTHUYES,

[c0 2 2]

AHPSBCREINI FETFERBEEIOVWT R DICEWT., B F eI nkes
BEICHBLAERERARIE, ~a8a3, 2L 0y BAZ0 89 /4w Ty
W, AM LA F Oy, XeFUF OO 7 o M, AT 2 corphin) . 400
PAaNw, KL FUFLInY v, FEREA Ay EREISREITVY ARSI T 2O 8
DTHYBE, NLABSE. ~LABHS YR TE(BAE, BHEAEFOE Y, A X
Hebt ( Hell's gate) YOl , 23 FRALHP 2 B( flavohenoprotein) . L &
AETOE Y, "AEEERLF XN -F, FrI90be AL FFF -, FTHEREW
ABBOIFIAaEY) THUYUBL, WSO DERBECTR, ~LAS3FEY 7B,
LY AsgdOEEyTHhHYES, LIATTOKE R, FA4X, TS 7A, @Y
THETHYRS.
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FMOEBBETHR, AXNER, SHORABKAETEARAERTOREBHBISODREE TR
FUTTEAEERERETSE, FEE, BRF01 0" ¥ 5107 oBETI Bk

HEBOS VP Y E2BREMADIAFy Z7TH>T. 2 b8, FhFMO-86 ~ 4
FL-—2H-EIY—-2-F», 3-F7¥%30+2, B -ITFAYERFRO-2(3H)
—73/7%.7FA3 by, YEFAO-5 —R¥FA-2(3RH) —TF/ v TYEF
3—AFL V-2, 8 -3 g 7

a - ol =R ANZIVP . FhS3ERFO-2
H—-E3vy-2 -2, 86 - ~"FFLFLrSERFg-2H-ES5%-2 -2, v—AH%2
ES5 R Y, 5 —~EFRAFUAFLILERRZISY—-2 ~F Y, 5 ~TFL—-2(5H)
- 750 B -PEFAVYERQA-2(3H} -3, trans —3 —xXFH- 10
4 -2 FYURF2(8H) —25/2, 3 —-(1,  —VAFALIFN)—2,5—-7
SvPddy, 3, 4-VERO0FS—~b ~AFh-YERAIS3Y -2 -y, b -TF
=4 - FR%v—2 X FH—-3({2H) ~23/», §~FT+FFTHI59Lv, B
AVFERNA—4 —ErFOFL—2{(3H) — 72/ peR3BHMr-FERING, A7
7

vy 7EEH. WC2hOEBBRETIE. P, B-xzFN-Ad~pkOFy—2 -~
AFWUN—23(2H) —FS/w, 7FRN52 Ny, y—F9 950+, BLUS—TFTh
SFASSP Y THYBD., BRHE. BELITYATHYBSL, BAEL T Hik., BH
$RPBESILVIEE H B,

[oco24]

AXNBRIL, SACEAKEBYTIARBGAPROEPHALSORREZTAX I T B 20
HETH>T, ERO0. 00001 %250, 1 %OMOEBET B -EdEHosn
FAAFEBRIEMASD ATy 7THY., AODF/AFH, g~h0F7w, ¥FEFHwF
Y. bFA4 . trans —8—FHR-—8' —AhnF+tnr, VaRy, horédikHorFry
ELTERSOHESELL L RBRLSBRYME, ATy TRULFREREETES. &
i, BERLTYATHYEL, BRLTY AR, BB EERBESEARAVIEEH S,
[c025]

BMOERBHBETIE., ETXEEF. BAL 7 oA CER%A MYy TR 88Ed2, B
FE, BELTUY ALK, BREAL U HO0, D001 %$H51 0 %ETORETHE Y
— 2. BEEz:— L. FEHEY. £, BEY2— L, L RREEHYEBE. 2L 7
UHKMABRAFY THEQI N TES, RV -, BRC2 -V HEHMED. 30
KR, BREEax—~L, R EBESEBEBE, Y B Cucumis) M, a—L, T
BB AL, FaJ 0L RBAQVEFEORY, Ca—-L, izt TthHY
Ba, FEOBFEY:~R, BFEEF2~L, BxdEe. B4, BEF2~L., FLRB
EMmEBE, BETLZI AT, BAV ) AEMASACNOFRETREL T2 v
CEAEMEIHEBEILETES, ARL 7Y HE, BPHEERYMESERAVWIEEH B,
[CcO02686 ]}

MOBBTH, 2XBRE. B501 0" 2510 "' OBRETALEEY VNV E
LU BEL{KXEEDOS I 22T 8RR T REBRAVFTYAERBTEHE> T
1 BEAREROS N H, FFIERA-—6 —AFN—2H-ESy—-2 -y, &
—FL8ZT Oy, 5 —ZTFAHAFERODO-2{3H) -3/, FFOaSIIbx, JE 40
FR—=—5-—-~AvFh—-—2{3H) -3/, VEFLD-3—-AFLuv-—-2,58-23
Vb A LTI Y FFNFERB-2H-ESv -2 ~FY, § ~-~TF

vEdv, |l =R

WFrZ2EFRD-2H-EY3Yy -2 -F%, vy—F2F%320F, 5 -—FRFTLAFNL
YERFQI?ISY -2 ~F v, 8 ~LTF~2(5H) ~T75)%, 6~FEFHIIJrRQO
-2{(3H) =75/, trans =3 —XF)—-d4-Fo%2rYyrF2(5H) ~-27
Sy, 3 =~(1, 1 ~SGAFLIFN) ~2, 55U Fy, 3, 4~YERKOF
B - A F =YY I -2 -F Y, BT FH-4 ~bROFy -2~ XF -
S3{2H)Y - 73/, §—FTh2FTHSO v, BL4UGYEFO—4d —ERFOFL-—2

{3H) — 73S/ P a3BMPLBRINE. EREFLXEERALT) hERPrEEHs
T5, A, 1 B AElERHOS 2N, S5 —2FN—4A4-cFO%F2—2-AFj 50
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“3(2H) -3/ FTFOSINY, vy-F2FS3bhy, BLUTS~FFS5TH
SHPTHUBE, ERTHERAERL TV IERDE. BAL YUY ATHEY B, R
LAY b, e sess vy 3.

[co2 7}

FXHERZEAL, BHOC0 ., 00001 %550, 1 YOROBEETALERY xR0 H
BLUFT BEL BEHDHDOF/ AV L2 EFTRIRBEARBERKLTYHERBTSH
T, 1 BFrEROAOF/ AL, B—hnFry, EFPHYuFr, LFTv, tr
ans —B8—-F#K-—8"' —AO0FFh,NIKRY, AVEFHLFY, BLUTHhLOHE
SEHIPLRLIBELILRLBFRING, BERFTALRERL ) HERDAERETE. BRE L
BRRL TUHEHEDE. RRL U ATHYBE. RRL Y AR, BBt ms s 10
Fhwl e dHsd,

[ 0028}

MOBRTR, FYER, 8500, 0001 %A S 1 0%OEET. (a) ~LE8H
OB, BAU(bL)BEIa—2, B2 -, S¥XEHHS., R4, BEEL 2 —
L. FANRERHEHEEFT2RARTILRABL TN A4 erEEETS, BRY 2
— 2. BFE¥a— L, BEHEY,. R, BELa2—L, TR REHEME. 72U B (
Cucumis) M. a2 —b. LM EwTcHY 82, 79 E{ Cucums) ki, 2 —Lb

FAEBEME. Y2V ELRRAOCBETHY BD. BEV2—R, BREa2 — b
 BERHEY, B, REEz: b, LR EEHERE., BRI TVTHE L4, F
EHERL T AERPVIECNAShIRNKHOFETRBLTY Y A EAT|]RIBTL 20
THdw, BAE,. BEV2 -2, BEVYa—L., BEHEdHS., B4, B2 -1, &
FEREREDBR. BRLTY HERPIEBAS MBI ECNEOCTHENTI OO COERE
BRI hATOTL LWV, ARG, B ERDEET VW LEE BB,

[C02 9]

BMOERETH, AXBR. BRI 0 -3 8107 ' ! oEET BIALEENRDS
GhrEAFTLIRERLTVAERSBTE 2T, 1 BELRHEEROZ 2R 8, T 5k
FO—6 —XFNh—2H-ESy—2-F>, §—-F2%#>50b>. 5 -—xFiJERnO
—2(3H) —-23/ v, FFa3sby, ek -8 -y FIL-2({3H) 273
AV, FERFOD -3 —2FLr—2,858-23vdxy. | —RyYbA A2y, Fh
SERFH-2H-FSYy -2 ~Fv, 8 -~A"TFLFr-3cfO0-2H-EI» -2 —F 30
Y, ¥y=RA B ESHOLY B~ RFRFVAFAYEROATISY -2 -2, 5 =T Fi
~—2(85H) -2 /%, 5 -FPEFILYEFER~2(3H) 25/, trans-
S~AF~b~F2HF s YF2(0H) ~73/v,3~-(1, 1 ~PAFILIFHI)
—2.,. 85 —wSyYFu, 3,4 -VErRFY—F - AFN-—VROYTS¥y—-2—F#

Y, B~ EFh-A~ERPOFL~2 ~XFL~JF(2H) 725/, §~Fh35H
TV, BLUTTEFO-4 - RFOFL-2(3H) —753 /0008 ER
Thd, BERLTFVDERDEERETL., 1 BEF R ERHOS 7 Y-, 5 - F 84—

4 -k RFaoFLr—2-XAXFAL-3{(2H) —23/>., 7FO03%br. vy—Fr 434

by, 8LV E-FISTFAS I THY B,

[C0 3 0] 40

IHIKHMOBETR, AXER. ARO0. 00001 %H5H0. 1 YOBRORE T

BEhREEOIOF/ A FE2SHID2ERLTIVHDERBTH T, 1 BEEL3EED
ARF/AARFNE, 8-hnFy, ¥Px4vFw, bFA4{ ¥, trans —8~-~FPHR~-8
~HhAOFF I, ARy HAuIdFHeFr, ELUTETNRLOESEIPS RLIBEHNL R
Rehas, BRLTIAERDEEHRS- TS,
[0 311
AXSBEHTA, AROO. 0001 %H51 0 %O EETHREYL -4, FHELFa—~L
BERHY. B, RBEPas L TREREREDEERTILIEBAL T A SRS
FRTE, PRI -2, $EZ2—b, BHEBED, B, B2 L., ££R
EHEWiE., 2 B Cucumis) BH., Ea—L., g238BM @A E, 2 E( Cucum 50
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is) B, FPa~L, §2RBFa22UE L RADVYEAROHES) THYEL, BRY
1—-Z, BHFKa—-L., HEPHB., B, EHEra~-L., FLEEEHHDE. @HEX
howTa s, AR/ T DERPBENAShZ2ACNOARTREBLTY Y NI ESE
FHIFETVWTELL, WA, Va2 -2, B2~ TXHEY. |, B2
Ba—L, $ARREERHEYE, S&L 7Y D EKPIIMASNDZENPE0THS B
COCOBEILNBRIRTVTE LW,

o032}

WS DADOERBRETE, 2BMBTE/MINZIARL TV AL, BHBERD
CALFIRVFY, VA XSGR TE, BLUT S EFRREBESERVI L H DB,
[0D033] 10

FHEETCRERI B RESL T U nERBowWT i, oS, BRKEBIES .
EHPEDT. BLUVEAROY B BT LHENZSETAEILENTES,

[ 0034}

FHESCHEHAEIhZIERL T sERBOVWT 2R, BREL T ATHY BL, &

HL 7Y 2458820035483 R8LU0A%RE. RAR, XESHFLHBLHSE2
014 70193647 EHEE, BLSUPCTEXLASEEANE2014 1105
32BN YILy b BLUEBLEE2014 11053888y 2by hkicBVWTE
HTEIEHFTE, TOFNRNFAR, POLBESBILSY AHEHBSCBIAETNDE .,
[0035]

FAHEMAEBETERINZI AR/ TV HhERBOVTF IR, F-IXLTYHTHY B, 20
F—RLFY AR, FyVI LT (nut o milk). PEESBE. FARF-XEREE S
BT 32 edT25, F~AL 77U HheMETILHOOTILLIHRBLUTFEFE, BA
., *EBHHELEE201 4 F01 273658 BEHME. BLUPCTRALHIR
NBE2014 /711084088y 7Ly KBV TERTIENTE, TOFBR.
TOoOeFAEFERICSIYRBHERB&AATND .,

[0036]

ILHICAOBETE. *LER. (a2) BRI hEABERY I8, ZERRORRB®
BERAEENRY., 1 BFLAREROAERROEHRYE., BITTERROBEBE22EYT 2
E#; (b)) BB, SHFL2ERERTEETIRPBELI T FARBERILAENSY
N8, BT {c )} REKEBRTSIL., B8, BBt hEBTEOHBELE 30
BRBAB/SLI U/ FLUHKE,. EERROABOMERBERSY. 8401 B L (&
BHOFEBROBEAAEETIVIAL T A2 F®ETE2., 88, BBI L
s NP E(HMAE, RuBisCQ, PATE», U7y, avdyuvzw, &
EFEFhooREed) THUYED, BEAF0EHEENR. 40 THS5HNBOTCOETH
U@z,

[003 7}

MEEEIThRVEY, KEASFSCHEVE N2 TARATORWTESSLUCREERERG., X
RPICHET 2 HEE L TBBLERINWIDERALERE2ET S, XEHESCESR
LA 0L BHOEF AR THAIKLHEHYEYT I ZEBLUHBEE, AEHE2ETT2EAHITHEV
BEIENT22H, BYULAEBLUMREE. #R¥ 3, FHPETERINET AT 40
DT, FHLEB. B, B&vUvthos T @i, 002G+ BIlL YA RAEIRD
s PEFELSIESER. EEESHTHEBREBLRE> L DET 2, T, HE. A
EBSURARK. iMoo TES. BRETH L OT R AW,

[ 0038}

FEBOIDFLARENOERABEORME., UMTORNEES L CHBALRBI NS
, FRBOBOTH, BN, BLURAR, HPAS LI CEEL S, A5 UVCREHFBROS
FHroBerTHhd, FPABEROBEBICETBESEN 80 ( comprising) 1 &, ¥ 0
BULZEEHNLETFTRE>T! RERKEAPLE QLI KE>TEERIN LR Z TEREER
ABIEHTESR,

[ RAEHI I DbOBE] 50
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[003 9}

— i, FXERK, OXALTURA(RRIAE. FO00ET R, BOUETAR., tHROVTH
A, FEOVEH, FLEEPVER) . ASUVLABLCROHBY BRL 7Y AL 8
EFRAL 7Y AEERTDADOAZRSLTU AN ERET S, BLT., 2XEHE. #8388
ROGHOEBBEEBRERSASURAL Y HhEM( FHEFLEWT o sy &
T3} 2RI ZAF0 7, AOFHEEGRASLI T/ ELEERI N EERY ¥
BErFEBRTEQIELAFATE2I BB @B REHTRAVLINBIICLEETEAET
B, BE. FHBRER) t/8DEERFy TE. BAEVRLYNL, FERROER
DEWHEREBARYD., B8, A0 BEihATEBILRRELAERBABB LT &
IAEE, S0 BELREROBRAMENATL 7YV H 2 RETEZRAFy 758 10
CUISHALYT 22 8ET3 00 R4 RET. ot i e oheEi#k. BE
Wi, ILRLIBMABETMASBEICTIY I BRI ENTES,

[ 0040}

Bodhd, SHOSERERRESDERYRAAT, pEAR(HAZE. FOUEH) OF
B—#s84UvERBRLBHLTWARAL 7Y AW THRB S LT -8 L UEM
M2 ERT2ORBITCLIIENHNTCED, BRAETAHL ) DOEROBERE D ( M
., AoEh, SROMBEEAFERRY. $DHRBH. el ETELSREL T
) 5 ( assenbied replica) @3 5®2 2 HE)ICRYADI EILLAY, DEBOBREM
REBEETEBIZIONRILI?., WC2AORBRETHE., BREL, RAL TV HD2 B
OBBERIFIIEY AF L3, WCO2HOERBRERTHR, BEFIR, gRVTYI A0 B 20
HMEETILY AENRS .

[ 0041}

FHEEEBCRHELAEY., BnEE, 7L —NA—EPE., VL —N—nEBWELE K
FERHI PR NIV ERINETL -~ &S, THiZBHEBHAE. EFHBLED
 BEREEHS, P10 HHEBS L B OVYHHYREOBET AR RENHEN. T -
b)) Y OBRBEFAEEEEY P ENKSES., YA XS N0 EMAS
By, By A8 NN Ky, BRI ATENKSBRY. L LLRREBY N2 HE
MKDRBYLELYOF AN 7EMEATRBELREZREL{EAERDODIL — NS —{LAHMTH
Yigs, JL—KN—aHEBEE., BAE. R AV HLEINLEELERLABEEZERER
REARSBEPOHE, EVWKEREBI B TE LG, MEB%E, BB RBEITTHE LV, 30
LAaN> T, THMBLRSELABAL JYHELHWT., FOHEESI LA, $4bs. K
YR A, BEHEEAY. L7 HoBBR{ fAd, SB8LUT LKA
BEINESELHBLAAZEBERBEFIABREVK) BRI BRI EHFTEIREES L
TVRHEVWIL—N—F S, A2ARERET LA EERE LB ETLEEEEAT S
FL—=—fb&sWoESER. 8AL 7Y HICBRYRAELT, FETLIELTREBEF&O
DERNEZRNIBERENOAREBERTAI-ANTCED, UXSRERDPOERRBL T T L
HEE/ 77y 0@, hoBEFodhTcEeY b, 2L —NR—HiEREDS 1 TE LT
BE. EROp H, REDOEY, BEAEOF A TELTVEBIFAE. ~agl8s s
B, FLhEEATFIRERIT—BLIRBREADRFIRLESLEALBEDOA~AL-FRT)
RBORE. A5 VEERABTORDEHOBIL L > THBHTAIELNTE S, 40
[oco42]

BAAVEREINABSELRABLAERRARE., BHESHhEABHETHRINS .,
PHEHEEARNE, "ABRFLRBEAAVYEHBEIR LA HAOERLESLAERAR
BHRzhd. I ALl dld. ALY vEBORLTH(Fe? " FhizFe® ")
BESChEIBROTELEEHRTE2., LMo T, HEEFEE. ~a 8o, TEFLT 4
Vv, A7y i =Fu, agy, YR8, 40y, Ko7 0007 ¢ i,
INLTFa{eorphin) , PO T4 w, XeFUFHsOy, TREEHIFT BT
FNEAYRIFTUF200 v BoTHYEEZ, "L, NLERY VRV ERED
NLABRF ExRTFREBERY) T —FRRYRY —LH, BYTFL S O—L, BEXKiL
W, ZEE, b LRYIPO0FFEAMN Y UREOBOERTFILEESINDI ALEDLTH 50
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Uy#as,
[0 4 3]

WS D2ADOREBETR., 868G, BBIABEIRE~LE8Fr 0 ETHES
, FEHMSTHERINGEBES., AT EFRREAP>A7E02ICBET2REET B8gtxh
BRINZIR, 8 78sRRY VNI EELY, BEROBoMoBERIOEEE
Bty 2Rt b 0% MAE, 2855 %, 60%., 65 %, 70%. 75
%. 80%, 85 %. 90 %, 95 %, R0 9 %) A2&FLHVLEIK, ¥ 78F
FRFry"28E48F. EEHBHE(AAE. ho@ihp., g4, RH. B8, st wEs
YHROH) OROBERIPLSHEINTWVWEILETT.,

[CO0 4 4]

FHFSTCHBEIRLIBS. | BABShEl vy A2 HF sy A7 BEESYERDE
ERAVELCLHALTEOY YRS EE AR YRS BEES DO ES 280 BIAE.
Pl EHEIE, 4B, 5, LOE, 20#,. 50, ZH-E100#) ERxhs,
[ 0O 45}

Bl A~ YRN8 B, T AagFR)VRTFR | i ~nad oty HE)
FrEl Ao AT FR CEEMEBVWRZZEETE, "ABJILREEHFS ST LTI
HEBETA2CEATEIAEFTORIARIFREED, WCD2HOERRBRETHR. ~AH
EHURTFrFR., FJRAEYTHY . FRHEY 724 — K EBLDIEFTE. Thid—#=#
D7 EIASOBFDa~U vy P58, 024720 BB, EE0232(#H
AIE, 9521, 95211, FERISAILL ) @ OTHY B, WCODDDERE
BT, BAZAXEFLAREHIL2L2TEE, BAE. "ABES 783 A%
O FEFAERLIAESI OE Y O$ERLE I T ToHUBE, ~LASHFRYUATFFE.
E/SR—, Thabb, B—-0RUNRTFNHATH>»TH L, ZBH, ZBH. MEK.
BIUY  FRRTEOFY T T ~THo2TE LV, "L Z3BHS Y R 7EEOHEL LFe?
PREOFHSE, TATOEVOFAHEBBLTELIL, ALY RO BETHAEREENE
BIXhhs, FEIKZ, BYUEDLNLZELEBEBOADKBHEHIKRIEHTT, Thit
0%. 20%., 30%. 50%B. . 100%FHEFENULEECHBACELIWW. "LEHS
YR EOBEIABRVFe ? T HBOFHR., I 708V 0FREEMLTE £
AL RO ESERESY. BETKE, FETE, BYdbhazgrnadEitgory
KABIHhZIESTT, i1 0%, 20%, 30%, 50%., 1 00%EALIFTNN
LETBATE LV,

[ 00 486}
~LEER)ATFroEBERMLABKE., FrrosoEy, ¥/ 50ry. ¥0
EVvE. Oy X, FuEyY., ~2daly, s 470, Qs R .
BAESFYOEY, a~®dfOEYy, FOMFOE Y, P70y, 4 b F0E 2,
ERFFOEY, a—-OFREY. 2ROY AT Y. B~ OL Y @A,
Hb N FAEHbD O] . B1IBFR2 7250y, ~EXY0OZy3 (WA, Gt b 3 .
FrhoOhbh, FEEENLIZFTUY - EE2ELIEFTES,

[00 4 7]

TEHELEFLARDTAL 7IANNBVWTHWRIEFTEDIALEEY Yy R 28I
B Eas A @or, Y, BV, TS, B0k FREREVUYFLREORE)
. RE. HY. B REE(HAE., BEEZARARKE) . BE4LE. RS AR
THUBZ, A, ~LgFs vy Ay HE, RE(MAE, o2, ¥v¥. v, 7
. 8. B2y, FEROTR) QYXOoOBABWE LRI TERELRIIZIIFYRY DR
HHRxTHUEE, ~LSFYy o8I, Z23FFF+ - #5945 Ncotiana tabacum
y FhEEZAFTF R AN MY R Nicgotiana sylvestris) (& 42) ; ¥7. w2
AZ( Zeamays) { o E032) , O+« X P X+ { Arabidopsis thaliana) , U 2w
- v A Glycine max) ( A4 X)), 32w A ( cicer arietinumy ( Hisiw S g
k33w X)), TRE9( garden pea) t LS B A+ v FITEFEFIRIYOE A L ¥
FaFL( Pisumsativunt ( T ¥ o v2) BRSO X HESR. YV —vE—-—»X
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L. 20OTHA, BAH TR, /S~ E~vX{ northern beans) , 1 L{ B IE
~w ({ pinto bean} QDA X F T ADIT XA - TJIHY Z{ Phaseol us vul gar
is) BB, Y« 4+ 20444524 ( Vigna unguiculata) B B8 5) | Jq4 &5
- FIUTE( Vigna radiata) ( Ma s b2} 0 EFTR- FHTR( Lupines albus) (
LWEFTRY . gAY S ¥ F 7 ( Mdicage sativa) ( P77 27) 0 T3
h F A ( Brassica napus) { A/ —F) 5 PUFHA Triticum B{ 246 F 8§,
BLURARL, JLEEZEDEILE)  TED L £ IR Y A Gossypium hirsutum
Yy (248)y,; ¥ 454 F7 { Oyza sativa) { 1 %) ; PH¥ =7 ( Zizania) ¥ {
TAWMESAR) : AYPUHY R P22 Helianthus annuus) ( BT Y} ; &
— &« FTiHY X ( Beta vulgaris) (( ¥ b2 F 1) i RZ€eVbh- F52%46( Pen
nisetumglaucum) ( RA— N T Ly ) 7/ BT 2 4 Chenopodium B( & F) :
7 A Sesamum) B({ Iv) ; Ut L 22 FFThH( Linumusitatissimum ( 23
vy R} HEVWEFRLTI A TAHL ( Hordeumvulgare) ( T4 LX) BYXOEY
HETHYBL., ~LEFF A2 HEE, BE( Saccharonyces cerevisiae) . &7 -
ARARM Y Z2( Pichiag pastoris) . 4+ 3 NF - ) Fx( Mignaporthe oryzrae) . 7
HY A SIRAFILA{ Fusariumgraminearuml . 32 J 3 E { Aspergifius oryzae
Yo b aFAT- U —HA{ Trichoderma reesei) . U FTFI: FULT71 b
Mceliopthera therrmophile) . Z A N2 FZ A - 32 FX{ Kluyveranyces lactis)

FhE2HY 0L XRS5 L Fusariumoxysporum R EDEEEHIS BT B
TENTED, ~LEFIyATEHE, M8, SAE., XBBE( Escherichia coli}) . #&
BB ( Bacillus subtilis) . SF WX - U 52733 L ( Bacillus licheniformis)

. BEXBE( Bacillus megaterium , ¥ ® 3 ¥ A 51 R { Synechocistis} B, P2 4 7 x

PR LAY R Aguifex aeolicus} , AF LTI T4 b 412/ 2560
thylacidiphituminfernorum . R TILEZ7+ T A ( Thernophitus) BRAY OB K
HEMNOBETLZILENTES, FHONLEFY VAT EORISLUBER., 29T
H5, Blaif. Ready, et al., Nucleic Acids Research, 2008, Vol. 36, Batabase iss
ue DRO7-DR3B L U7 — WK 24 K x 7 { http://hemeprotein, info/hene. php) TH A
HERALY VR IBEF—FRN—25BBOI &,

[ GO a8}

W D2HADOEEHBETR., #E4~FE/RE vy, FROEYVHETHYESE., VWD
POREHETHR, FREATIOLELR, F4 X, BHEIFAX. PLo72 W77, T—
WFw 25y P2 golden flax) . P 0F A, To3w 274K~ black eyed pea)
/U E-y RO, TVEOIA, WAV Y3 O vHSY L EVRE
— V.o W¥TsRY F/F T LT DLFH, ARMN FHFLF, TN
FSA4 R, LU 32d0 22 IrEBRINZEDHEETHY 5.

[CO 4 9]

W DADEBBRETR., LIATIFOEVYR, F¥4X, TR X, iz us
L ~TdOErThHY Fi,

[ 005 01

W OHPDERVETE., ERIAAEBI YA ESAFBAVWS KD, FHEBSECERY
heaBe. ¥y 8y ro8En (A, 75 @8D) IKLBYTD>HED 28X
hiel B, 28z 2 HESY, EEDHOBOBREBEAOERESRICL
Wdal b2 % (A, 2<LH5%,. 1 0%. 20%. 25 %. 30%. 35%
.40%,. 45 %. 50%, 55 %. 80%. 65 %. 70%, 758%. 80%. 85%
0%, 95 %, FAEEISN) ESFAVEIIN,. ARV EEARY Y AVEER
., FRRE(SAE, o, B, BEE. B8, @B N0 HE) OO R
AL DEIRTWREIEERT., LESNS>T, W2 OERBBTR, HESHE
., BEIhzALERFY VYA IB(BAE, B~L83FY v E) cHYRD, ¥
YRS HEE, ChoDORTRWLEITE, flal, s BRI FS3240—, BILE
ZRAZE,. FLAEEEELIBICIYDIRTEIILENTEDL., WS 2HhDODEBBRETIR

10

20

30

40

Motif Exhibit 1150, Page 1482 of 1599



Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

(23} PP 2017-509349 A 2017.4. 6

YRS HR, ChLORTEFCETSY, BAE. SEXR. BrAvxgErsraOTh
TZ274~, FEEBAFYERI/IOTMNY IV ~ELUYDMRTEIELSTES, ¥
Ko Blgh, ChooFRBEKEZE, fAd, MB7 T-oL6A8. ESEXLR. B
BEES. BHFALAEBEHHUCIYV ST DIOEATES, FrA08REAE,. B
 BAREBEEH OYRPSIFT 20—, BEREH, S EREFRNFITFRAYAL N ERWT

HMOPTFADETRASOEMBEILLY., BT HEDPTES, P74 2F«—5AFH
TS24 —RERL, ~LATHFF VNP EL AT IFRANELHNEL*ETI>RE, Hi s
— IS BPRIASF NI HORSO v ) ODBBI(NTA) , B2y 20 8K
BWTEBYIKEET 22007 Fy, £y A2 B4 RBENICESI IO R
FEAHAWRZIEERESGo AT E S,

o051}

£EBl2 G, BB(RAE, KoL Y IEREEPATZ? 77 ) PB5RUBI s CO
AHREBTZAHO0FEFRELTVE, R Yo, AYEERBIE M2 %w /v
FhRETHAMLLEDRER) #fXodxcAsd0oMmBEFERICHMA. YO 52BL THES
fSHEHFETRICEILLY, BEUV T HhHESuper flocec 781G, Magna
fl oc LT 7988 {(BASF) ., 22ETramfl oc 863 ARED0.
06 ~1 %v /vEBAyEEERE, HEEERCHNADS LY, IS KBET S
CENTEE, pHT ., O OBEFH»EE, 23 FEIrLOBRBIG Y v A2 B
yhid, ThTLLbBEL. AUVE2EL. BLESBEEET 3.

[co5s 2]

EREAE. YA XHLEORERBPLEAL Y ) v (TSEBHERTAIEETED)
U T L O0FZEE2RELTVWE, 7S OoBoEEEFEICHE. TREFICERERS vt
VIR TA, BEZ3ATA, a2 g b0, A FUTA, VUSTTA, BPHS | BOE,
A%, h2EQ3Y, BLUTTREOCRFIFASENS, TBNHSs RN 28R, BESA
AHMAreHMEL, RWT, Bea®WsE., (HAE. pH4 ., 52¢) BEKLTSY » 0 HE
AFRBIBLIOENATEDZ, ATV vE, BEESY, flAE. BA2828BWT
BERTLzENTE S,

[Co5B5 3]

WEDADOERBEETR., BRSNS YN 2 EER, BEINWE, BaE. RuBi s
COBENRE, TRRTRTATHENSAKBI I LLYBBT RO EFTES( p
H7 ~8), SBEEISAICEETIBIENTE, — 5. RuBi sCO@. 2HBT
BBTAIENTES, 230, RuBi s COEBYIE., ro>6Ekitiy FE—FR
HETASHAFP X666 {Dow Chemical s) WETERYS YFa~x~}
Tazé Y HaTaiedTtEs, A7) -, 30HBIryFar—bETh, RO
T, HMER., BESLOBEINE, SR, BERCEATRILNSTE, RuBi s C
OB, 217, BBEEXTFTCNRNETIIENTEE,

[CO5 4]

W D2ADERFETRE., BB WA AN HR, EEFSKLEE ST VLAY B
WL, MBTZo&ENTES, 201 451 08 ALEOXBSEFLEES2 /05 8
, 211 5§ Methods for Extracting and Purifying Native Proteinst 8 &R DI & .
[Cco5 5]

W DAFAOEBERETR, et hA8BIhaEhyr A28, REETFICHMS
WMy NPT HESEG, ST 2EBRLIVALHEELT. AL TV HhoFaL
THEEDERMORERA SO LN TRE, WK 2 DRBEBTHR., BEI KLY~
N B, WS TARBETCEE IS AERY VR TELESVDRAL TV IEBEVWTE
MINETOEEBLT, BAL T Z20RBRTQ 7 A LERETES,

[ 0586 ]

ANASEIHERBOY RO BRET A, R)RXSFINRBEFHE(HAAGE, IENE. B
i, BESSOEFEMRE, 40, F4 X, ELRBTPTSER FYA( Arabidopsis
Y ASONEMER. T ALHEABVEREAVAEBEORBEREY B VTHABRAKSE
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DTHEBRTBIENTES, flad, L~ dor ik, EEM KERIATVWEE
WRIBE( Ecoli) RSP RKRAKMY Z( Pichia pastoris) WHWTHEHAERAK
o TERTEZIENTELD, BRI CTH, EXERLFIRTIFIFAEREERE (AL
HEBAYRTFNEREETLAEERBRYIRTIFIARER) 2B, ~aE8Y >
BOBEEHRICIVERTDIEFTED, BRILE>TR. i n vitroBZE-—§
FEEEZHVWT, "Ly RN HEdERT I TESE.,

[coB 7]

W DO EHEBETHE., FEMBLIRIRZERALT )G, ¥RBERE. M
., Y., EE. FLRMEB~R-20HBEKHAET >RSP RENKEITARTSIC
HMREYXhZ, WC2POREEETR. RBBEL 7V AR, 1 BELREROEDA—-2O 10
tRMESTDIEATER, FAE. BARAL Y AR, BHR—285LU0EHO~N—0#
KEREoBeset o BESTLZ LY TES,

[C 05 8]
BERL Y DOoRE

BOXME., BRI EAERS A EHBIUVEEREROGABOBEREERSY, £58
EBIROBHES, BLIUFTERROLEUPEBHAREL., XKFTERITNIALEOXKEERR
oE, BEHMIENA. FEHTEHEL{EUEEBIKBY ALY TEREHOAETESL . £
MAEAEEKTEZIEICLYRBEUISBILHFTED., HOF -\ ESLUEBHEERR D
EEWMIKMAZ I, XERANTRNB I B FTES. BOEMFERI L8,
HOoOEH%E, 150" FHA5250° F (HMAK. 160° F#5240°F, 170° 20
FaH230° F, 180° Fpu220° F, 190 F»pH212° F) o
ORELNBI S (WA, T LT3} . PFRAE, Aodsid. RER/. A F~
LF¥ v PRy b, FEARMYVRAVAF—T—REBL LI URETZENTES, RO XL
hid, TBRREMAS., FlAE, Aryr@BIBFELilBF~FTiICBCEICEY, FHER
BRELAETOALBRTSILERLYMBTEZOENFN TS, 7JORATHYWTEE, AR
HBRSIUVEEYTAFUVIHESEBMEBRIVZ P TEDI LD, BOSHOBR RS
BT 2&HFTE5, BEBRESERT A, BEFROBRILIVERT R EE TR S,
[Co5 9]

XEMEBECHEEBEIAI B, BEIN &R his@yr 281 &, X 08F 0B
SR HESY., REAEOROBERSOEREEL LY DA 2 % WAR. 30
b5 %, 10%, 20%, 25%, 30%,. 35%, 40%, 45%. 50 %.

55 %. 6C%. 65%. 70%. 75%, B0 %, 85%., 90%. 95 %, F¥£I9
9% ESERVEIKE., EBIY RO B(HMAE, ~LEFS A0 HE, QOLFIT LT
v, TERUYS P8, FPATET», FaFUy, QavdY iy, Sl 2w, &
L{iIEEA >, FLERThRhOERESY) B> 27 HES(FAE, 73 @)
. REMEB(RAE., oy, Eh. EE. B8, T LEHFY YA 278 Do
BB STBIATVWEI & RY, #AE, daF STl BB TEER HE
Loy o X2 8 HAE., FLFU YD) CBAADETHVWLRIENTE S
s FERY YE, PERL Y ARKBLTEHHRBIVEREZDZAOIIHICERTSH
UiEd, W 2ADEREECTE. ABL ) hiE, FILFyEEs A VWEIKNEST S 40
crxhdTE, fMAE. roERILFryISy, AT AH. KB, BLUYTP—HADT
LR, BOEHP0ILFxF T ILFrEBRIZIEHFTED,

[ G060 )

BEHORBREARDE., BUEE. B@Ih @by A2EH(FAE, JLF 70
TrEILEBoRRIhLAERY RO E, HAE, AT FTRTEY, LY R Y

By y(vicillin} , A v, Yy ityrA vk, LY
T AR LB BEOEST T AR ARHARXARIOS NI ENRBAY) ORERE
THhEREEY. FLERBAEAPRY YR IJEHEBETHYED, W20 REBETER. B
BRSO EEER, oSz v BRMBRSVAERSBETHRD . O3>, T
EOMBMEAE(RMAE. YT OO ELRIVEITA)BETHYE, €14, 7 50
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853y, A7z v kafiriny , AV v, FALFA v, FREFPRA_yEFI30H L
FTXZ, CERERD(AZAE, AT ) oBERE, BEES L UB BB ALY O 8
Rog#riEldrsoFtnkeT s, ZRESLEHEL -E8Y ., 28I htEHy 8
PHEILAEHRERESASF > AP EBEROTHARABIWARAYE., S888L 7 48 &y
ZENTE, BEESLYY noBEs Uik, RE. UEBE, BLUYA
FTELAEOHUAZIA -9 - OREBHRIWVEHE TS I &HFTED, FAE. £W EWH
HEE., bl BULBESLIFIUY N BOF I O0HAEB R, SIERINEBEVEELEOLY
BVWHRBOLERILERSLES LJUYUBLVWHERE, JYBVWARAEESLITLY XBOY
fid, BIEM I AEFCIVHELYOEVERL 7)) H0EBRICBHHRSIC®B .

[coO06 1] 10

HEoBLr 77U ol I UBRBSslEF LA, WHESYOHBEAZELEER T &
LY HEBTR2ILLTES, flAE, BBIhAEBY 2B MAE, o FY
S REDFA XS ELAFITILTEORES D T w Swil B, BEICE
HEBEAMOEXKEES 0 %ETTHL T I EREY ., BEIYFAECFHERBET LY AT 0
EAESL 7)) h 288428 H4TE3,

[cOos 2]

BOoEMoERtsE, BABRKFEHYSAETRFBBELNAS LSV BRET DRI ES
TES., A, BEBKEHNY YLESETIACEMBEIEGE, KBLR2T VLI IC,
OV HREBVHT2HBVAROBREAFCEIY ., JYRBAMH>TE LW, BEHX
FHUDTAER, 0. 06 %Hn2., 5%0oB{BAE. 0. 5%) THRAIILVTHFS 20
[0c086 3}

DEHLTY)AOARE., AROHMBEEARARSYE, TEOY S ABLUCEROE I
HMBHZT L KNIVBHTZ2ILD0TES., W2 OERBETE. SBOHBMRE
BEalRk, TROoyaby ¥~ F2AE, BHELASFSAEBELEZCU si near t Fa
e N — TS S - UM 2, Comi trel albe¥—(Ur sc¢chel L
aboratoeries. | ndiana) ghidfitloryalbey ¥F—2aF0THELY
BLENTES, BEROY A X, abv -0y 7, AGER. 8L 42Y —w
DA FILEYABLE TR UIBEEsBESIZI IS LLY., AOoEBOABEEENY
BROKCBETBIENTES, 30
[C08 4]

OEREFBETHR., SHOBERRBRAEAEYE. BEROoH—F —{ carder) THIEER
H, A, Pat Greenh~F~EBnTRC LI YBYIIoBIZ &N
T3, Y41 X E2BA38I VI —FTos IS0 yoMBERPBIEICEY., M
Mot ZH2HABLT, ACKMOABEEER TR & HTE S,

[C08B 5}

thoRERBTRE, SHOSERERREZRE. n—F - (@MaAEd, XI TCHENA/
D ( BEEHE) N2A4F7yy FA P LBLTERE2HL., 08, UMI1 2722 0T
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ODEMELRTFER. FAERIEIAMICBELTCEREL T L., FAER. SRD%
Wo®FoaThdwn, SRF A UGN EL., EFBE(4) TEtREB(HERE) T 4
W, HBEFABVLOShIBE. BER. BEEPSCEATFI 20 CEBADETHINICLE 20
e Tas, fal, RMELEBHER. 60 ~1000CGMAE. 70 ~80
T, 80~90%C, THE20~100C) 0BRETHEBSTZENTEZ, 70021
FLTFTaxd BE. BSUVEERNMEREETOLATES S, BFR. BA L Lo T
BRETZZ L HFTERZETARBEFEBT LA T X2,

(o083}

BAK, BALTVHEMALG 22 Ea—LR, BINOBE-WEBEBEOCERS
BRTL2ELAFTELN, EBROFR/ELT 6T RS2, BNV EHWICHEBI NS
BE, BoFw, LBV 20 ) 0ERSOREATHEZ2 — V2 F—ABLU2, & —
PFCIF—LESUHATARPELBLAVEREBEOLSYAE LT EZ., ¥, N9 -0
EIR, B2, SLUBRBOREMNEL, 2hsid, SPME GC-MSit&=27T 30
TIATVWRIBYZIIMNYOREOENM,ALBEBIVED, Y E2FETBZIEILL2T
L FEVELUNTFABREERL AN, oL L ERERDLE.

[c084]

EVEFALALTRAOBEFRE. ERPBOBRLIHBEBRACMAZ I EFTE, Bl E,
FAEMNCAOERIIMA D, REEF L EHEMCEBBIobTa YIINAD., YLK
HEBCMHAD., R2CEA0hd T AL hA-EBBMIEMAS. ZEARARBROBEKRYOR
KMAZI &N TES, BEPR, HAEABOBESO0. 0001 %26 ta—LBELTR
HOEBEEORAKI OBFTMADIIENTES,

[0085]

B OBE. NOEMIINAT. pHERFI Y, BESLUNITRIZARR 40
BEFLIFZIENTES. AR, pHAEASLIEE . 5 THY  pHSE . 5 ORDE
HEBERIEDIADIC. EMOBEENHBELINS, LB, SFRIKSVTITh3 L
DEIKEFLVEHSL, BHEEDLELT.

[c0o86}

hoEBBETKE, FHUVEHR., BRI ALEDI Y82 e TES, §
AR, ZITHVaIvE, BPBEEOR, S8R, IAHEER L EESdhkomb
UEEBEROIL -~ i, BRAXAEEDY 7B (RAE, Fa XHEOI XS
Yoow) OXRBHEREEHDEDZZIE, VT, BlaE, EERTVFAIYVY—E2HVTERS
MEFTIIASAZXTHESLIUTEREB, SAE, 80 CTE s EMBTE I &L
JYHERTLIILNFTED., AREE. BE. i, oz vl yra xOBENEY 50
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i, BLs9 M 7OBEBIh LS v A28 EEHVWIZ ., R0 EEBRE, AN KO,
FEVFAE~vavOFE, YREES LU NABRAZTAIFEIERLIYEETS
ZeHTEZ, AR, BN AOELEECS YN ERENABVWI LIy viE, L) E
hedd. BRELBVY., Y KDALY EL P2 BREALYBVWIT LY s v
., FYme M, BhRELKL, 2UREBEHESDHY, SYVRWEETRMRT S,

[cos8 7]

WL DHDEEBRECR., Tilbia v R, EYBER0HE,. BEE. FLE@EEL L <
BREREBIOBSLI VAR RROBEHRAL, o R>1T 0 (FMAE. pH1 2) 28T 2
BRHIANAS YR IEGIPARE, e Xavdyvzy) ofMAE, KEibEFLY Y A%
BLABELEDLERICERLY FRIZILEFTES, AR EREY . BE 8 10
FEYFA Y —varviKdaT,. I3 viIERESKhE., T2 bvra vHFEBEISMLE
B, pHiI, FAKE. EBTALAHUABEMABI L&Y PHETLFIBMEc HICHEYT S
CEHNTEDZ, CRALSOIT A YO EREEE, YR BT, SR THEER
B, AT IVPAE -3 BOpHLARN, AT VP E¥—aryoipsLvndxe
fkEELIGZEILLYHBTEIIENTES,

[CcO0&8]

thORBHRERTIE., Tz i, BEYREXORH. HERH., FLEHEFELIEEHR
Hhitol, BBLUEHA(WMAE. 7L R —3BYE) OKBHE. 2S5 TVCHLA
ERAETZCECIUERTZIIENFTER., BlAE, B /79 FVBYE, LF,
JwEE, Tween REEUA. AF7TO1LABFTNYS4L, TABDATEM{ T 20
JHU LY RFOSTLFABRARERIAFT L) B, AEHMEL THBWBRI ENXTRE, Th
SOITLvar0HERESER, ALRF THLIURE, SEVFAE~2a v O
EbdvHEHEXXokarELItrc LY Tadastioesd,

[co0o89;]

Beshh, FEERTASELEIALESL T T HRA VNI EBEESETLIEREE.
HAOEMEEHEDSILEDNTE, BOSEMBLIUHENMBEHOREME. AL, &L A
WYL+ E, . G+ d., 2 FILTD. BT, ghhidsigb¥icesics Y,
LUHBOCHSCLENFTED, W(H2HDOERPBETHE., ., MBLLSS ERICHE
HBE¥LZI&NTE, FOBE. S FEEY. M. BE o 2h8uExh3, L
Eha T, BBRIBEDOMOAFy 7TERBELVRTTH S, 30
[009 0]

RAECMBYLBLIUVEERROESHGE. - EBRABIINMAZIENFTES,
EARKAEMBYLEE L, BAL VD OBERBR LU AL U REGTRBRERYC
SHUEL AL TEOPREATHES ., B8, BEIRE N4 CHLEHBECOBTHS
RAKEBRSALSPB WL RS, BEHARAEDRYLVOEBEENAFICE, BX, <2 F
Y, BT H-FY A FAATFELTELREO)Y Oy 7, TAXYBIE, £2
EMmeshiFHo—RA, TEEEFRho6DESRTFEENS.,

[cOo91}

BE&FE, BI oMy r S ETERAEHRTILTE LV, BELBEHY » 3
THOEBEMRAMIZE. RuBi s CO., PATRY., ThFw, FYzw, avd 40
Dozw, bFEw Jutdyy, By, JAPATw, FYFV, TLFUY
PR FZy, KRLFAw, FaS3E3y, FrEFVYy, TRAFA S TIAN, EHY >
v AALFHE( triticeae) FUFw, ¥4 ¥, Fb >, ARV F 2 ( cal ol eosin}

AFOb ALY steroleosin) . FEREFRSOESWIBIAE. FALTI v ER)
HEFh3d, By 0 BEER., ¥4 X, T R9R£FLELYITAEADE, B8
DHBELPEBEIEYPTEZ, W 2P OERBEEBTCR. ARLESHIE., EY <~
ZORBEFHIrSBEI N TEZ. MAE, BF LTz vEEEIT~Fid, WoH
DEBREELBEVIBAERELTHWDIZENTED,

[co9 2]
BEFHFKI ROV ETHIBE, YUy HOFHERFARXLURTILIOBBEEREL 50
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YELWAHERTHLS, fiald, BaAaysy o EEASN(HMAE, RuBi sCO, 7
WFE v, F4XavF)vw, 3 LRYATY, $LEThs0ESY) OEHE
Bid, 4 0CHo N0 CORBTHRYBE., ChkdoT,. # v A2 EHESHILEHRL
ERICEKEMRBSTLPEBTZI L AFAATHICAY., " BRLA>TERLIVADPRESEX
i, Y RVWERBHFBEELS I N, SBEL FTY HFERIHS.

[CO09 3]

WL OADEBBEBRB TR, ES8ELTEVWLRZY X281, 2WNICTLEIER
HIEEHIR T, ChHho 0 RBREELORBEL U AZEREBENEREAUESIEZ I ENT
3, flad. v RS EE, AR LAY DESRBBEFRAVTIESNIKSY YN 5K
LT, LS 2 0RBRAL. SYBREAKRBRE7O 77 LT LHTES, 10
W2 DERBEHETE, S8 LTBLWLHNZ S A7 HE, EPHMKEARIBERN
HEHIATS Y P HOZTEPLI TS NLVELEBEZEEL ., MAE,. REDYFVLILEBEE(
FAE, T4V 2BMT2HDRRE2ZCETRRPITFC2ERTSZLAHICEE 8 TC)
KELTE LV, W 2ADBTIR. 7OFF—HEREDY ANV EL, BEHINES ¥
NV BEGICEELEBIERERBLE T LOLBAVIC LN TEDS.,

[CO9 4]

WX DHADOREBETRE. E8E. BKLBMRFALTHE, MAK. 140° F i
190 F{HAR. 1530 FAHAE51 80" F) g THE®E Y3 mEkihRyTib.
EARKEOMESAMOERERLMECR. AFL2AD-R, EFOFTFaCXFLEINL
O—2ABYOREIRAEFY Py, FF—Ha, A F7TTAHL, v s v Hha, Tk 20
BHERSODREWIPEENDS.,

[CO0 95}

SHR, B HeRABI U/ T LEBEIIUEERRIE. FRL TV AEMRABZEN
TX%, B~EEEBLI UV FTEREER, ROoEh, $a8E8L 7)) H, TEEFHY
FEDRKEAEEMHFLIROLRAVL NI B - EERBI UV "2 EHEBEER—TEELA
TWlsd\w, BER. RAL VA, 8- #EHAEBL U/ E A EBELL KT L — A
—HEREARRL. 7L — A — S5 BEERTBIEAFATELLIIC. By, 7L
~NR-HEPEE LR FROBY) b N -—FERPHEHOERSNTHY B8E, BRI
Fh, BERBMER. DXK2aBIRAESF 28 ., B 7L —XN—G8YLSO0REKHET
HUYBBZ., JL—-—N—EehiclR, ®MAE, 72z 8%, (E, E) -2, 4 ) F ¥ 30
IF—, ABEHMEY Y. BEHYyTRY p=2 LYV —, BEBTRNZIL, 4
—kRO%>—-2, 5-YAFH-3(2H! ~25 /v, (E, E}) -2, 4—-F453%
VxFe~i, 2~ Fhl~1 «~FE&FF~jb, 2~RAFI~3~T7YRANTFEZIAINLT1
R, 2—AnA7R 7083 YBIFL, 2-A LB T -3 -TF%/—L{ BEHEDE
EWM) . n=-~FAv—-d22. mMBEH=-_V-S, AALTO—b, BEERALZ )L, AAH
Fh -3 -T47 -, 2AKDE~}F ( spiromeat) . P - R Fy -3 ~Fw, 2 -2
FM—3 -5V FFE—H. 2 -RFN-3 -FhSEFrOAISyrFd—i.. FL 18

JFAEANY AT R, CTATYLIIALTR, AFNLLOaRyFLoOS,
I—XFhFFAFHF—, B8, 7FO3 9+, 5 —AFL-2(3H) -3
.75 -, 1 —{ 1T H-KEO-—-WV-—2 A4} —ZTHLw, AxHVE BLU 40
FhOEDHMBEESLILANTER2, BMO7L —A—{&8%E,. Si gma Al dr

i ceh{St, Louis,  MO)_ Penta Manufacturing Co.
{Fairfi el d, NJ), Advanced Biotech{Totowa,., N
JYy. Firmenich{Meyrin, Switzerltand)., Gi vauda
n(Vernier, Switzertandl}), |l nternational Fl a
vors and Fragrances {New York.,. NY). 8B8LUWi | d
Fiavors (Erl anger , KY) X0t RBRELTHATLS &
TR 3B,

[CQ 98]

WS OADERBRERETHE, P-X=xrv 78, #E. RRAE(HAE., BT U094 50

Motif Exhibit 1150, Page 1493 of 1599



Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

(34} PP 2017-509349 A 2017.4. 6

FrhFELEDYDTL) 20, FREEA-T(HFHAE, O~XT Y~ FA 6, 4T
. 2—-Y  FEEEYRF)AREFHOAZIE. LYFy) , BHHOBBE(RRAE., €4
YEEBRAXY ) BBIRAR., IOE. BR, BLT S ERRAALYIL) . RO
BREHBEES{ meat shelf tife extender) ( @AW, —BibRE. ERBE. X2 &
BB U DA, RN { Bonbal) . E9 I E, 0—ZX¥Y U —HEY, BEHIY
VATFF YL CHOBERLER) B, BRAL U AKRYRALIENFNTES,
o097}

ABEHSCEARLARALTY AEI AR, 7208 LA EE—FPRALEOXEREGR
VEERFPYERHE, P Z2IIAASY, FYYFY, FI.AYYIAR, ZHBEF
Sy, FBIF, RBI0F5. F81 5, Lt L{BEGB BRLEODANISERA. FL@ X 10
RELT A B L RAISEHOEROEEERED L TE S,

[ 0098}

FEMELEHELAL TV a0 hdrE. FEOFBILEBT2. A, A5, O
— 7. Fv T (chubs) . S —hFHF—Jb, TERF Yy P RLEBRTE. 0OSAPBVL A
3BEROFEDGS A FTICEVT, BAEL, 2 2DE( race filling) &L T, i+
vO—JN, Y2, N EVYY, R—F, ¥Fa—_ T —rE—I, FEEFI—rO—
ZIHBWTHWB X HFTE22, W(2HhDERBETK., BEL TV A, WA K. 2
—FR—LEARFLFYPILERL. RVEe., MEERE LT O EH, 23X, &
IR HAERI(FAAL., 32268 HWELEaaFTy Y T3 —F1 »FTBIEHT
3, 20
o089}

ERL FY A

FHESCEHELATAL Y Y hiE, BAL YV HEBNE BEEN%,S 88 BE % (
A, §1 0D EBUYSPLPWIDERY. N2 EB% PS5 MILCERBY%, WA40EBY
PEWBEBEEE®. TREHAEEEYPLNEOEEY)  EXLEHMRZTFILNOEBEEL D
SWAIOEEU(FAE. BT S ERUYHIPSLPN2E EEY%) . #BYEBRIERRLLS
IS EBEEXR(HFAE. K1 0BB%ALWI EBEEY%) ; BHAN0. 00001 BS
UHAS I OEBE%: ESHNO EBYHAS NI S EEB%(HMAW, W2 EB%H5 B
S5 ESUFLBN2 EBEUY2LRHI 0EER)  ALTVUANLEEY v RN EBEU &
FREBLZYXOHESENO. 1 EENHS5 N4 EER( MAE, BO. OB BE%DH 30
S5#M EE%. TAKN0 . 2 8% SN2 ERWN) 2BV LHMNTEEZ. BREO=
H. BERMOSPATIERLTEDLYBZ. WCHOHPOEBHRETI., SEMR, gL T
DAOBO ., 8 %o MT UTHYEE, BAE. 7L~~~ IENECRESEHLL OB
BEHEE. BAL YUY HOH0. %587 % AAE. 81 %5583 %; 83 %,r5
06 % WA %HHMT %) THYBZ, WCHHIORBHETIR, B ES8AE
DESFRE. BERAL YUY AOBH0. 00001 AL W2 %THY 83,

[ G100}

XA ECEEL LBY ., BRSO BE L RRESR., 2 8L, 38BLULE, g
4 BHEE, ERE2ELILNFATELS., FAE. Ao, B AL, BES
FELIFEELE BLLCREEO7L — N —fiBEDEESHLEMBTEI LKLY £ 40
YThAE2EEKFIEEE) 2B LT3, R AROEEEERRYhOBERE
MaXoBRRBESLIEATEL, FEEBEEAL, BEH(FAAYE., B4z L
HESRE1 BOLLARBHROIVL NP ECELENBIZIIELLYERS L
BEfLad) 22302 &dTE3, LT NRTEE. LTY N L2BAETLIBRLRNL
T L7 B2 RNBTIIBENLERERETI L HFNTES, FESFELEEES L
U1 B L BB~ ~8iBBEL20CENFTESE, THR. LFY BE, B
FRFLCEAKSTIEESERU I ENTES,

[ &1 0111}
WS OBhDODERBBERTHE, BRES:, FEOHRETERIYE, XWT, 8§ 815 2
ABEM{AAE. 1 00EIS2 BE. 1 o4 BE. 4 A58 RME. 62561 2 B, S0
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FhET 25062 ABH) ~HCEWLT., BERYZ22BALZVHICHEIRE, BEwn
T, BALV T A2BVT. CEXROKHEL2BERTZ2 65K TE3., RBAL U AL, £
EOFZOoOBMBLEBLT. A, 27 —%, ¥ —nAv, Fay F. ghkdbtb
HOBRBSLIURE*BRTZIESTED, AL T AT A, v-2-JR¥OMm
IBRILLENIT 2o &M TE S,

[c102]

FEBE, UTOEZEMIKISIKEHEIhh LY, chiz, BRFBIRXOoEHICTHI
TW3FRPAOBBERTEL B,

{ SR B

[ /M ]

o103}

LAABIOEYOHBEBLTHER

4 X ({ Qycinemax} LZAEFOEXC2 (Uni pr ot KB POZ2386
} EN—KBHI s 8 TN -9 5BLUTEVHUMENTI—FTLEBEBRE. p Je
Xpressd0il N2y ~(DNAZ2, O) 0~ {lL., KEF(Ecoli) BL 2
T LEEsRL -, KEGBERE, DA 0. T mMELEZSSLUE -7
TLOLTYET O ng ml EEELABENER( fed-batch fermentation) £ & W 1§

MIBEE. 0. 3mMIsY FRACLBE-D—-1 —FFHIZPESIIOER(EPTG)
T THRELXFEL, #IB23 0CT24BHBEEICL. BRAELOBICE > TBE
L, 20mmMU>YBHAHY24L4{pHT?. 8),100mM NaCl IBBEFEIEL. &

EFREV A —vaviid» THREEZEEIYE,. B0 UK BILE>TES
Fh. LI~AETFOLEY S, BHILL > THBEI i ( 2zinc-charged) | MACE£7 70
—2REREBHREBI(GE Heal thcare) 2BWITABESIE—F BB
. EEYhAELIAESSFOE YR, S00mMY) YBIXKZEAYVISL, TO00mM N
a C! THRIBrBEHIEL, BEThEaL AT /O Y&, T, BA42 8% Aw
TEBLAE, BRINELYAT/IOE 22 0mMMEYF T BNa tERL k., B
FA ®ENa %, ¥4 P74 0hhb—da YILIYRBRELL, LIATIOEYEBES.
V—L——2{ soret peak) RIREIL L > THRFEL, 60 ~T0mg ~ml| {THEL &
s mBLAATAOEXYSRME. BEBERTERL., FHERL. —20TCTTERL K
s LT ANESOE OB (RARER) &, SDS~-PAGERE>THAHL. B8O
NERELE, UV ~VI SARISEIL(250~700nm) ODFFICL2T. ~hA¥%k
BRELALI~ABTIQAE Y2 BHELEINI LOBBABEL i .

o1 04]

( BT ILHEIRD) ¥4 T Gycine my) LY ~AEEFOELC2Z2 B8L08 204
P MY R{ Pichia pastoris) "LESRNEBEBEFEX. pAOXT X F/ ~LFGET
BE~®~-OHIBTT., YFF- 25 2A{ Pichia pastoris} BEARXZ & ~p J A (
Bi coGrammati ¢cs Il ne.  Carl sbad, CA)iILsA—vil &,
X F- AU A ( Pichia pastoris) #Bg 11 (Bl o Grammati ¢cs . |
ne ., }) &, BELRISAEISAI P THEERL, RELERS%2 . MEPDHERFIEIK
o TERL &,

[Cc105]

10

20

30

40
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[ &1 ]
®1
’5F " B UniprotKB 5
L7 sEaEr 2 & A X(Glycine max} L ~E T | PO2236
AR
ALA A FET - AR RY R ~LEER.AT v | F2Q571
(Pichia pastoris) 71 10
ALA 7k F3 &7 —¥ BT « A YR ~LEEE-RT v | F2QZA1
(Pichia pastoris) 72
RATZHFEY J—HoF || T - XA YA ~ LEEF. AT v | F2QP90
AR B 4 (Pichia pastoris) 73
AT g S | BT - R MU R LR AT v | F2Q5RS
Hi O —F (Pichia pastoris) 4
URRAT = | EHRT AR BT A AL R Ty F2QUwi 20
W F ARy F—¥ | (Pichia pastoris) 7R
TR =R IR RUR ~ABEE- ATy | F2Q0UX3
Vo e e (Pichia pastoris) 76
PO hBRATZT 4N B | T XA R YR ~LEER.AF » | F2ZROD
M AFF—E (Pichia pastoris) 77
T en S H EETF - A% R YR ~LBEFE-ATF v | F2QWX6
(Pichia pastoris) 78
N 30
Sh 7 b= RABLZT hTadA 2 |Zeocin ~DHH | P17493
Ar kP AFRRA ¥
(Streptoalloteichus
hindustanus)
BTy & o—F KIBE(E.coli) FLEL Y | QILSCT
DRHLH:
AT KAEF (E.coli) A T A3 | POB55T
DB
40
NatR AP F v AR - J—FRYL | 033583
A=A Ve
(Streptomyces noursei} | (Nourseothricin)
ik
A~ A oM HRROMEE N F R | FmFry n/a
ARV Tns (geniticin)(G418)
~OEHIE
010686}

HEGEHRINEEXTF ( Pichia) BZ. ANRBK L > TREYE. LP~T Ol 50
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YRERE, ASS LTI 0CTCTTI 2O0HBMERL 2, HREBELIEICL > TERBL.,
KiiBRBI®H, SFEFEVFIE~YavindyE@gets, BkE, Tramfi o
¢ 863AKLIDIZNE, BELE. LU0, 2 unmBETEZRA{(Keeh Membr
ane Systems ) IYBRELE, IBETAE~PFE2RBL. SkDaRA3
Bi{Spectrum Laboratories )] &®BWTXKTEFZBLEL, B8
hies1e—brZ2. HPAZSLREBAL Y SHRBE(MI tsubishi) zlwT.
EMNHENIOO I THAMHCAERBL 2., B2HEKBEINAL I IATESIOE Yy BHE.
BRI U3 KDaBEARB(Spectrum Laboratoeries) &ZBuwk
KEAF 74 bbb b—2avitdoTBEBREASL., QOSEFRBBSA T TBBB(GE L
i fesciences ) 2AVTYSEBELAE, LI~/ vy EldwE. 3
EDEAZREZEVTERBL, —20CTAEELLAL. BREBBE., HEHBO%THY
V. 80g JLOLIAEIOEYESEL X,

[ ZH ]

[C1 07}
RuBi s COD#HME

FELKOLYYOOElI kg k. 0. 1M NaCl #8872 ) yBYLES
W(pH? . 471 :1OHT Vita-—-prep 3 blender {Vita
mi x Corp, Clevel and, OH} ILBEL 2., 4%, #8FZR(3IHP
F-~F—3 TTOHABET>A, REE30CEMTHRLAL. TO0M NaOHZBZ®EEHA
WTHVWER, pPHE7, 4CHEBLEAE, FTYVRX—%(3500g T5 BBLS@L
LA LT HEBBYWI g P mMTGEA Westfalia decanter G
CE~345%BWT) £##f&vTal~b Lk, RLYPMERBTE., RVWT., BOHE
W fiquidcentrate) ( #11 . 6L ) &, dEABRX{(Spectrum Labor
atori es I no. Rancho Demi nguez, CAGKros FI o
KOZEZOQU-QBN) @C. 2 umBEIRERYI~-FTALIANLF»{mPES)
BERwWTYA 7024 Ly —bhEkh. Biao( B0, 25L) =, HuEEERMNT .
SLERBVWTENR>BLA, COR2RBAFy 7HH0EBH{HIL) %5, 1 0k Da
mPESHE(Spectr um Laboratori es Il neo. Rancheo
Domi nguez., CADMIi ni Kr os NOZEOQOT1Q0-05N) RLTHC

TLEFTRBELAE. 7 EBEHR,. pHKBT, 4 TH-> L, EMERREOER
BEE, BHEBILDoK VEMAT, pHESETTFTFR, BoS¥E, vV FFy 2 R4
~ T~ hFEFERFEYVFASF-2HLTIOHBEARLOERL., FWT,. 35009 T
S RABMBLOSHELT, F7FKRISA P OALY P BLIUBREOELIRAEER A, BLOOHE
BERT, 78Ry P ERAAPRKTESRLE, "Ly b EO. 08 ~0. 1L
ODY KILERBIN AL, BRE, ~BOXS3Y - ITHLCESL., 1V OMKEESNY
DLBREORBIMWACAEEREAVWTY.,. pPHET 1 2T (YE R, BohtBER
i, BEZBEATH A, RWT, pHEQFTTFTIFT. BRABRSHWEHELAE., &1
e, BEEEEBI2EVWVTIERIEL, AR ERERSLERVTERLERIY A, &
DOHEE, AAOCK{AQAC, 2000)K&¥YLeco FP-528 Nitr
©ogen Combusti on Anal yzer (Leco. St. Josenph,.
MI ) ZHVTRFELE, 784, YBEXE., 25 X LTCHBEL., v X748
6 s EHLA, BSohiitl¥iRk. b¥hriliEaL. BEREEEHEEASL £,

[ EH3 1

[ G108}

RuBi sCOQO&EEPBLIURE

FELEOL Y202l kg &, 8% (w v)PEG{(Carbowax Sen
try PEG BOQOO0;Dow Chemiocal s, Midland, MI )} 84&
YO, 1 % w, v)BAFAy A BER{B883A; Tramfl oc. |l nec. . He
uston, TX) 2858720 VYBAYUDLBER(pPHTZ. 4) T1 1 {w./ w)
o TtVita—-prep 3 bender (Vitamix Corp, .Cl evw

10

20

30

40
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el and, OH) TRZELL, BE%2, T ATOBETIOCCEABOREES#IFL N
SHERBE(IHP 2~ ~) T3 0ET-N, W EHB1TOM NaOHEBEHERE:RWT
PHA27 . 4 FCHRMBELE, FEVFX— &, XU FLy TELDBB(AI L egr a
X1TBR,SX47500~%~; Beckman Coulter .|l nc, . Pa
sadena, CA) ZHVT, 3800¢g TS5 SBBLSBL =, “bv baE®ET. £k
BHROH . 8L ERA2IERELAE, BFERY SR AKX MOE(K+S KAL

I GmbH, Kassel , Germany} &#Lt8a&aicBAT. 1 MBEICL A, B
HERBILEBSL . RNy Fhby T7TELDEE(AI I egr a X1TE5&ER.,SX4785¢0
g—4%—: Beckman Coulter .1 nec. ) BZHWT, 54519g7T3 HH

HORABL A, S2OBYRELABALI AL BEERIL, BUOBRBOEEE., AL ¥ b 10
(MO . T L) &LTHHHLE. PEGE(#O. 3L) £98L., BEEAHHRL. &

BLEYPICEISLEMEBZERRICLLELE, RV, THBULRETLERLERY

A, XA EXR{Spectrum Laboratories | nc. ) T0. 2

MBBIRARYUI—FAALBEY{mPES) BxBRWIIAS 9074 by —RHHE

c BASIHO., 2BL) 2, t MEBY YR LARNERA0, 75L2BvwTENR?HE
LE. cOPBRA7Fy THSOEBHM(HFILY 5, 70kDa mPESHE{(Spec

trum Laboratories. |l nc. & HWTHL. 1LIKBEBELAE, -h

., 820X Fy TR, 5LODI KTILULBEFI3IBLE. # A7 ERBEBR.

pH®? THY, HEFIZ, 5nS S omERTHE- L. B hiEds s HERYER.

FRAOREBEETHE L. £EYE. HEESERBLIHAVTERIGA., T AR EEEESES 20

BWTERBLERIEAE, TOMEE, ERDE66Cnm Piearce o8V

EABLUSDS ATy Ab U ~2BVTSHLE, EEERESHE, | R BEHE

ABUWTHFLE, BREBODIOERBBIVPEGEESZ., BEEEBVWTHHL L.

Sy RsHEBER, 891 %{w. w) ThYy, 2EEZE. W95 % (w w) Tho

-, PEGHLIURERNBRESE., 0. 2% {w. w) ABTHHLAE. EHHE. HED
0%EBA, 7o AFHALTI0%E*BAZ2EETE . BENcERPE., BBL
EEEEREEESL .

[ Z®#l4 ]

[c1 0091

HBEBSFA X7 ) vy D8 30
FAXIS v N BOTBIHRAVTI VYD VEXI 7TSEHES) ¥ UTOAZTEHVWTE

o, BMIEF 4 ZHB(CHS HONEYSOY { ¥EHWE) PDI 90)1kg#%k. #
Ay REFH~FRHYRTEERTILOL ORI YATRAL L. F14 XBOR
EWMANELAR, AV —@pHE, 2N NaOHE2FWIBETTHEL L., B4

%, 4CT BHEERLT., ¥ xTor By A28 EBL A, RWT, BEHYOp
H#2N H,SC, 2AWVWTSE. 8ETTHEEL., 4CTILRK1I BREALE., XWT

Ba®wE, JLA 8.1 0—-%—(JHCEOLDHEE, Bac kman Coul t

r Ine. )KBEWT10000g Tl OXNEECHEL T, TEERIXESE LU

R (YUY ov) ABRELL., IR OLERERE. 2N H, SO, #HWTD

4, B EFTILHICEBMEIEL., A TTT HNMESALEAE., WWT, BRELRESWMEI OO0 40

g TTORBABALYBLT, TBLASY Y R2B2INEL ., yEFIFF—¥, ¥4 X
PFUELUTPMUTU Y HEYHESETALBAER A, s oK BET2L
:&PJFEEEET% EREY., pHA . SORBLAY YR EEDROD Y

vEBBELL. 2N NaOHZEWIp REEITHELEZ. EE¥8E. 4TT

%Eﬁﬁbt,ﬁéﬁmpH%zw H, SO, ¥ *BVWTEES. 8FETTHT. 54

YO BORBNBELISIBRLAE, BEAPE1 530009 T200BEEBLSBLT

tEAGOFREREILCSTV o EREL AL, JIVT )L ovESE, BAZBT 0K

\_‘-’TOI\&@"

Da mPESBEHNZ2AE, 268600s q. cm, Spectrum bLaborat
cries Inec. } BVTEBLL., Sohe? RNy EB/TEK(T O%Y R HE
BETHLFO. 5L E. 85CT55 ~80%Mav T ovBLByIlERYT. 50
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BT, o2 HE, RAEERL. BAL 7Y A08BICRAVS haETERETREL
=.
[ =¥EHS ]
[Cc110C]
Ao FoOHREBAOTLAODOERMTORADREA
M7 02%. 1 XEEMEDE e 21 { H2a28BOZ &) . 0. 5%L F~TY
gEY(LegH, ZEM KRSBEIAR T EVERIANEHINE) . BLU1 8%
Hit. 28, BEXhEZ{RBD: Refined. Bl eached, and Deo
dorized)¥>®#M{Shay and company. Mii{ waukie, O
R)EZEESL. BRAY BT T oMBLAFSHEBL., XUt ¢2¢2&{at alow 10
boil} 1 O 4MEBEITAEZ I KL WRAIHBLA. COFRE.  EHTO0X] EHL.
EHEMT OCOBECERERMETEASIIBELE, YV Lec HESUHEDEORS
TAYFaN~pbTBIERLIY, AT ANICR>E, BolWw, EHDLI B, +ow¥
DL H, BE, 2B, "d—0L20, H, FEL VL, 8L UVSETHBEEDT
TRAHACEELVELHABAOELS RBHLIrERING.
o111 ]
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[ &2 ]
®2
vV w IRy 2 A0
MR MBBROI v | IR0 v 2
& A 1(mM) R HmM)

Tz 150 1.5
T ARz 0.6 03
T ART X 0.8 0.4
T ANTG X R 0.8 0.4
VRARFA Y 9.0 9.0
xR 30.0 50.0
Ty I 0.7 0.3
A NG 1.3 0.7
b AR 0.6 0.3
A VA 0.8 0.4
=2 QR 2.0 1.0
Y irw 5.0 2.5
AFFd = 1.0 0.5
AN R s B 0.6 0.3
il v B 0.9 0.4
Mgy 0.8 0.4
rYF b 7v 1.5 0.8
Fril 0.6 0.3
23 1.0 0.5
= 5.6 2.8
Y R— R 5.0 5.0
FFIL 0.2 0.2
IMP + GMP 2.0 1.0
.8 9.0 4.5
I VFF 3.0 1.5
L-Z% 0w 40.0 200
TNRF A 2.0 1.0
N-7 “L; t;:["y"( 10.0 5.0

[ EEfs ]
[ o1 1 21

BHEZEAThABHL 7Y Vo BAH

AT ABBL VD&, O, 5 %0 ZRFT 25D LegH, 1 XFEYH
DT R (HT )] BLUSIO%RBDYH{Shay and company
. Mil waukie, OR) 0BBA2ESL. BEBIZTTMBLAEFNSHERL., RV
T, 1 09I 2C2EHUAEEI LN LYAHELAE, SEEAYLTHBERALLI Y
, MAELLAEE, CchaXKEFPSDEL., EEA1 T LEFRONY -T2 HNT 3
DILEHWE, PXr#H2Le g HEJUHBBEDI Yy AT »Fa~—bTEHZEREL
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Y, FRELVL, AL &, SBEOERF, bTIALANHVWELICMEZELT. ARICAR
DEAFETAINRS,

[ REH7T7 ]

[ 11 3]

T RoAPVWES HEL Y DOoRH

HOoPWESHEEBL TV HE, FI12A89 R0 BBEBY(SUPRO( ZEEEE) EX
38(S%o0lae))  Vital JAF¥NF»{131100, Guisto s
Specialty Foods, San Francisco, CA},  BLUXKER
WTHRB LA, Nanol 6 HE#((Lei stritz Advanced Tec

hnel ogies Corp. .,.Somervilita, NI)ZEZ, BEosy1(
AE. 1 D 6. mm, BYX¥300mm)} . AKY—Fab—9—, BLUSENKA
wF{0Optos,.El dex Laboratories 1 ngc, ) &HEicBWE,
[Co1 1 4]

FAXS X0 BEEME 0g BLUIAFTIL T EE0g %, 5 0BMFEHRAES
JFUBETRELBAL., T, FHEBOBENKBAE( batch feeder) GEEE( {oad
ing tube} KENL L, EBRREME2 . 4y " ROEETCHHBILE> . 3. 6§ m|
SAROEETHRHEBONAL LOBEZ oYV — v EHYTICLY K EES 2, REBEORS Y
1—EE%. 1 20RPMTHRBLE, RBEQELY. WHHB/NAL LIKEH> TRORBY BRE
LA, #8YV—-vy—-25T, V-1 -30¢C, Y—-w2-60T, y—-»3-110°%C
LY mwA -t 10T, AL bR RBBRECNBE RS h AR R, ARY A
. 24ATCTHAERBETE2ANKRT —Fa2 L -9 —KEYABML k.

[C1 1 5}

FFFERI>TERIAABRLIAVESLTY AR, BEALZHR720 8 THY, Wik
DHEWVWAARETHY ., BELURRFYREFY LA, COHHOSEFERIFIEL .
Z5H VFROO-A OB BHICEWML 2.

[ £%F8 1]
[ 01186 ]
TELHHEROES) HEL TV 0B

BULHBHEEOHEAHEHBL 7Y H2BE T2 LD, FA X8 X0 HB®MYMS 09 B &
UAAXITLFyrHES 00 %, 6§ PHEFHRESSBLIUEETRELESL.,. FHEBOE
HBEABOEREEILANMLA. ERESYWE, 3. 69 /HOBEETHUHBIIE L, B
LAm] SHOoFETHRUHBORA L LOSE2 DY — vy FINL Y RKERES AL, BHE
WDRA2Ya~FELET 20RPMTHRBLL, REOELB|UBAL LIKHB>TROBY
EELE, BV —v-258TCT. V-1 -37T. V—»2-617C, y—>»3-13
5C. V=v4-136TCT, F47Fl—-hE, EERNICNH#LE AL L DDk, 5HF
1%, 8TTHFA EHBTEIHHKY ~Fab -4~ dYRHIpL L,

[ G117}

FABRLLI»THERIAABVHEBEROESLTY 2R, FBETHY . Bo2FY LR
VESLIUVEREETIHER  BRMETHE L., COPEOR BRI, <. FHE
AhEFEOBOSIEAIIIEBL &,

[ EEH9 ]
[ o1 18]
FORKGTEIShAI o prnES) EROES

BEEEZ2AHELBLAPALVESHEBL TV N2 BEBIIADIL. FA X5y 2 EB8HPBE
Og ., JLX YRT8RO, BHEHEMBES(F)l avor house )
¢c. . X11020)1g, BIUHBHEMES21 (Bi ospringer 14
05 .40 MGI ) %, 5 HEFHEAFBIVEETRE2NESL. FHBOENREA
MORXEBEBTLANL, EERA7 LS8R TWIAYHHEEBELE, TOEREKRTIHI AL
ZorVEBEARERE. BELVLELSL, EREMNT CTERIAAHLS PR EABICENT
 REOERENFEBL., BoaFRLHE>» L.
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[ EM O]

[01 19}

T BoEh; oS

OV ETA-LT) 0ol ROEH) &, LTFTORSEBVTHEEL L,

a. Vi tal A3LFFILT{HB51 31100, Guisto’ 8 Specia
Ity Foods. San Francisco. CA)

b, s hrVESHEBL YW 2EBH7T 22O, EEMI OFHAEMLITI T
EELAVHESHBLIELAAVWSAEFD)

c. M7 O0( REMS 25RO &)

[01 20} 10
HoSsHho—-$1 00 20 ToEYBMMELAL., E~X. & r0ESHEBL FY H2
5g %, 1 FORIBLEFTI 1 Fi, #FBKFTHEL BT > % ({ hand shredded)
A EFLRARSAVEAL T AE, TR LI FAIALLCBLTEREILFESL
Fv2hgtEbt, FTHIMFE]RELT., BAFCRELE, lro8BRICBVWT. &
M7 OXS50mLEHEIE,. | OB ATRERLICAE., BLEHBIORes, R4 TF
VoBEHBL TV By AEMA, R YREFY-(HAE, £BEBESTELNE

mHAFwWAEKE TCHENAI D{ E8HE) Professional 600 Se
ries & Quart Bowl —Li f1t Stand Mi xer madael
KP28MI1 XER, FEZILHRE) TIOHMEET. BOEHEERL £,

o121} 20
o, BOSHBEZERKCERL., BETALLLNOEREEL L. BostEs ., ( A
roma Rice cooker Mo d el Noe., ARC~103088/sR7T) T

PIMEES. BLT200° FULDIEITHEL, SHRE2089FBT0EETRFLE, B
La®, £h%, X+tOBFBELHBLT., EREZTTCHHL A, BLEROEME T A, 20
BRATL4CTCTEXRX! ARSI TCHEBTEI2ATES, FRARATOLT ) HEERT LR
EBLE-AODERE, FTHELF1 4y FHEECEMNSEVWE, BRI, Tt AAFOL T
DA EEAT I 8401 2B IATVE) OFBILBVWT, $CHLAVWDIENFT
ELRBTCHD.
[ 2#®HI1 1]
[oc1 22} 30
N = H—DOEIUATH L UCHE
RIOMBPEEHETBIL T U ANy = H—-%BWBLAL. 1 YFEXESWE, #7LFE
—~h - FTHKI I ml CEEXBRFE(R/RE641 0, Now Foods Bl comi n
gdal e, L)1 g2MABIERIYVAERLEAE, EEHE2ERLANFST00TE
THBTZILLLIUEXRERR2LITRLL., RVWT, BELTFILIBEET 2 ETRET2
O ~302MANLE, RWT, FlbEaEJ~kL -3 wH¥~(Cuisinart{g
HEE) Model ES5CUH DCG—-20N) LBL., 20PNV T. B33
OB vk,
[ 01 23]
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[ %3]
#3
N A—H— O

R4 %

P 4 HL(E R 10) 54.1

108 KR Y 20.0

TR EFT S Y MERR 6) 13.5

IEXHMEOI v 7 X 24FE D 59 10

RuBisCO 7R B (R ] 2) 53

Leghl S (RLE(GEEM 1, KBE I coli)) 1.2

AF 100
[01 24}

BROsth( EEM ) $LUBRKEMITAFY B 2EM6) 22X I LB TETES
L, BBEMANRy FHL LR, 100g H52000g THhorh, EVWT, E&P%.
BERTISA VY —{BREBYNTAEAZS Y FEF Y —(KI TCHENAI D{ BB

EYyProfessional 600 Series 6 Quart Bowl —L 20
i ft Stand Mi xer mo d e i KP2BMI XERB8LTFKI TCHE
NAI D BHE®mE) Food Grinder mo d e | FGA, St. Jos e

ph.MI }) BT, EEHEI THVWA, BE8d9%2. BELIL -t oRKEL A
ShAERBEFSA 7% #Y BETRAVJa—v_xy—aEaxke, BVWEREEFRS L
KIREL &,
[ 01 25 ]

MWT, UToHS%E. FILFIh3E: | YEXHEH. RuBi sCO( BT
SO0O&EE% RuBi sCO) . 16xaIMEOzy 2722, BLULegH (3850
~650myg Sg) TWMaA k., BRO4%E, TIKHABITHhAEZFTHA.,. THh¥REDR LB
L HEERAIMCRSLE, RUT, BOWAHEBORSL3I g TR0 ¢g %, FTHED 30
NTFBILERLE, AT730g ORBMLTERE,. 50mmXt2mmTEHE2> R, /179
Qg o MBMATEE, 70mmX1 8mmThok, BT, B BLUBRTIE
FRTOHEE, BEB(4 ~18C) KB, ATEBETSETCARBL A, AT A
s FTBLA(32585~348° F ) bR wnwr I a Ay non-stick skillet) T
BHL, 280 &R0 YELALSL, ABEE1I 60 FETHHRLE, AEMNLRE
BEE, 1252515 RKERAE, REIAAAFE, IRE2ZIR-EHEARBT AL
2 THEHINIBY, A8, 88, L URKASE., $FOU0XTARAKEMULE, AFEATH
HYZ2@EFA,KL, EBBROHBREL, 3208, ¥y AN, ¥~ 2, by i,
RA—TF % Fa—, FREO0 7L B2 LHBILBVLWARILLETES,

[ £y 2] 40
[0C1 2861

L —NR=—FFON—=—H—~ O

Fe oS EETEZLT U hnvy ~H~5H{EL =,

[CG1 27}
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[ &4
#*4
2N 2R M- D F R

|55 4 Yo

ATV VR O£ 54.1

1%BEEFH N (ERES 11 2S2BOZ &) 20.0

¥ i 13.5

I6XETERPED I v 2 2 2E D 5.9

RuBisCO BRI EHEH D) 5.3

LegH SNSRI EMH 1. KIBBI(E.coli)) 12

7 VB (CAS &5 103-82-2) 0.003%

75 R A L(CAS B F 3658-77-3) 0.003%

2ANH T D3TH ) A (CAS B 37887-04-0) 0.0015%

== MEE(Kalsee) 0.0015%

&3 100
[01 28]

AW TORVWAOEB JAFFNFry, RFEHFLWITVARAVEL FAVCFSER. &
JUXR) BLUPLrBE, ATLRTFTERAL., ERHT 1 KEBEINTUZERBY BV
o, BWT, UTORD%E., FE4 0OH: 1 YEXHBEH. RuBi s CO{(HBLES50E
B%) . 1 6 XxpRMBEDOTy A2, L TU¥LegH (350 ~650mg g ) T
R, 2b—nN—fadWMBEL Y0 METI X102 STHERL, RV T, R4 (TH
BEIRABETNA L, S5, JTIRKABEIWAEFETHBA., ThThHi k. #E
EFBIPCEELE, BEWwT, BVWEHBORSI 009 2FTHEOQOATBICERL 2,
BAETT, B\ BLUHERTIE. TToHHE, ER(4~15TC) /2%, A7
B, FHLE(3IZ25~345" F) B HEVWIS4 N THRHEL, 2878 C0
CHELGFS, RBEEE1 60 FETHEBLA, AF7E. 8. 1260461 56 5TH
BL 2, BRI KAAZAFTR, A8, 88, B4 URRFFOERICHEURLLAE, 2L
OAFRE., FORRAEGI A LT BBLIUCRBBETRKE L EAYNAN—HT-EBLILWD
BEOFRERDBE Lo, Thoonv—iH—k, gigszFdLrEREREREEs £
THEINRARY ., FELES>BMOBRHKOFREZEL &,

[ EEMY 3]
[C1 29}
BEAHEBL 7Y AR2VWITOREBRE v HEEoRy

BEBERFAvEEEx, Y1 BFE(Prairie Gol d ine. . Bl oo
mington, |l L).ZH®#)—-p{lLuxcolldd180 proof Ever
¢l ear )}, KBELF+r U D2L(Fi sher Scienti fic)., Y-
n, (Fisher Scienti fic)., BLvKeEFAVTCERLE, €4 8%
5C0g ., YUYt -1 0g ., I¥S—N38g.,. BLaUWKAgE, TV 1 —%H
WTBE AN AEEOUVADPTESLE. BHOpHAE, XKBiEFMUTLDZ S/ —
WTMBETT7 ., OFXTHELAE. BHES%., 30¥Y—3#EHFTZ T m| FHECHER®L
., EHBE Y Y RYT{New Era Syringe Pumps .|l nec.
YICRYEF . Del r i n A7 EBTHREFOIrAR—27 -5 -l T, #
* FicBEE. ChasRELBANMTRE, A7~ 20y FESRPMTEETZ L 2K
BIEL &£.

[C130)
YR TE, 0.1 2m] ShUBELTAEBIEAL, BROBBEIHOKRT
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ERIRABSE, Chix~oTTCVEHRY, BEICEdT L, B oms., BT 2 TA
Uy P RESEIRLE. RWT, BEFY Yy FAYIODHNBTEAS U v inw
FRELTWENRY ?» VEAA v FEAh, BMHEBREA*BRERLA. B8¥%:., FHEH
FRLHBZETAT~LLEE, T0%, FHBLBESEEL. LEOFHEBYEL L, 2
TR EWER, B85 11 0CoF -7 0TI BEABELIHE. RwWT, 175 C
TS5 B &EINELEY BTL &

[Cc1 31 ]

E70 AL > TR/ AL v EHR, XPRAPBBELIYVAEEIRAZABEY . 6 0 ~
BOTAIRX~FSEOPLRRLY, SBBRCBAINLEBETHo L, 2O, B
BLUCARKLFEFLEREYP DY, UBHROKEBERTE., DY OoBLSEWB(1 0 ~1 5 MP
a ) KEHOoRVWEIRBIZ2M#MEL k.

[ &8 4]
[Cc1 3 2]
FOREMTLTWERBOABE Z2DVWTRS LI VEBELL2EHB7O0R0OHE

FM70R%. 1 <FEEVEDOTy Y AT { 2 EBROCE) . 1 MY LD B
B LT 8B %k, EH. BMEIYNE(RBD) v HB({(Shay and comp
any ) EREEL. BREAEMETIETHNELALSAFSERBL, RWT, 24 2&304%
MEBEULAERI LKLY BHLE. COREE. N Fhavr@B&EH 02 &HBL., £
BHI OoRoEHRICEVTHVShB £%T7o02 ) ofbDUCHWRZZI S TES,
YLRESLAVEBESIVANBHEDOI Yy P ATSfy¥at—b T HI L&, 70
AFORABA. FRAOLEI L, BE., #$BICEL, BHnw, BEL VL, 8L EHE ST
L FO0ZAPOoFRELVWELTETERBOLY ARAKRDPERINS,
[ &EfH 5]
[01 33}
BEE2ZTAIhERBLr IV Ao b BHICLESEH
THAVBEKFEATIARESFABEBL YU A%, 0, 28 %OLeg HOBE®XR. 1
mMZ LI 8B, 1 xXFEBHEOI 21 (F1 ), $LU30%RBDYrH({S
hay and company) 8E&8L. BEYIETHNHRLLFSESHEREBL
s RWT, a0 O PEEBIAESIEIKELYRBHLAE., BER4TCETADLT
iz EEYER, BFEBAELARE. 2HhEXKBOSSBL. REA ILEHI KT W
AAVvNA—H-%BEUI2BILARESPAEBRLZ) 2 0RbDYICHVAE.:. P2 HEMEL
egH., YA VER. 8IUVHTEBEDI Yy IR TA vdan—~bFTBI LY. &
HLw, AL 3 L, $ACEHOFE. Buvn., B A, BLUBRHAOEFELELEEDT
BB LWTEROFTREEAT S,
[ Ml 6]
[C1 3 4]
HMEBAKZELHYUDALAZERTLIHOEBORS

BOoXHhE, REIKFINIRAZRVTLUTORY ARL &
[0135]
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[ %5 ]
x5
BoAOER
552 g %
T AT oy 48.2
7 350
¥ i 9.0
1M FLERYAHE 6.0
Ikt ashi-mgEy 78 13
BAEKRIT VLA 0.5
&3 100.0
L0138}

BT K, Ko P, 1 MABSHE. BLUTNKIBI R cEEEY Yy 27845, BS
L. 60TCETHNHELTITIOXEFEHLE, BEIE., Yo HE2BIEL205815
SHIEHRAEG -, PAFy#(vital JLXSAFES131 100, Gui s
t o' s Special ty Foods . San Francisceo, CA) &4&
UBEBEKFEHY Z274LZ, MADESHEEVWTESL L, Rvwe, EdhwTORR s, B
BEEBRNMAT, Ay FPes9—(HAE, B2 BET2NRBRAASATVWE, KI TC
HENAI D( BB%E)Professional 600 Series 6 Qu
ar t Bowl —Li f1t Stand Mi xer meode l KP2&8MI1 XE
R, BEZ2KLRE) TIOMEE T, A0S HMEBAEL &, B2 R., AOCEHE TR
KHERL., BYALAORMORRLBLE. ABREBRESFBL TS 8 CHKLESET. BOEH
Z, (2. Aroma Rice cooker Model Noe. ARC—-120
30S8SB) THLAE, BLAE, SHEXKLEOBREICBLTATCTETCHAANLE, AKX
FHUDT AR, BRAFETEROARBREHYEL A, REAM O 0OROEMRELEBL 2B
. FEBROAOERBE, SYBBRTHY, BV, SOCEHCLY EHUL AW
PRFTHY ., BELPTARATERERELST> LD, ENMTORBVEEEREL
fo .

[ &6 7]

[ 61371

Lyr4 288 T2RAOEROERE
BOSHAEAREULRETNIADEH VT TOAYHBARL .,

[0138]
[ &6 ]
#£6
B @AM DR

5% Yo
A 50
7 RTF oy 40
- 9.0
AF A SAF RS 1
&3 100.0
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BIR., K. 8B (Shay and
Y, BLUALTFA{FIl oraGLO
ritional Products. Cverl
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P 0.8 0.4
[ I N g 15 0.8
F s 0.6 0.3
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‘This interastional search rapart has nat been established in respeet of centain claims under Asticte 17{2)a) for the Rollowing reasons:

|:| Claims Nos.:

bogauze shey relais 1o wbpct maliar not roquired to be scarched by this Authority, heasely: .

2 D Claims Noa:
bocause they relite (o parts of the international applicatior that do not cnmply wilh the: prescribed rqumm 15 srch o
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Application Number

15913080

Filing Date

2018-03-08

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Rache! Fraser

o Art Unit 1786
{ Not for submission under 37 CFR 1.99)
Examiner Name Eiizabeth A. Gwartney
Attorney Doclket Number 38767-0D15008

U.S.PATENTS
Examiner| Cite Kind Mame of Patentes or Applicant Pages,Columns,Lmes where
e Patent Number .| issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document
Figures Appear
1

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| _. Publication Kind | Publication Mame of Patentes or Applicant Pages,Columns,Lmes where
e Cite No ; . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add bution.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages Columns,Lines
Examiner| Cite | Foreigh Decument Country Kind | Publication Applicant of cfte d where Relevant 15
Initial* No | Numberd Code2} Coded Date pp ) FPassages or Relevant
Document ;
Figures Appear
1 KR 1020080110423 KR 2009-10-22 | NAT UNIV CHONBUK
IND COCP
If you wish to add additional Foreign Patent Document citation information please click the Add bution
NON-PATENT LITERATURE DOCUMENTS
. . Include name of the author {in CAPITAL LETTERS)], title of the atticle (when appropriate), title of the item
Examiner| Cite |, o : ; ) . : . .
e {bock, magazine, journal, serial, symposium, calalog, etc}, date, pages(s), volume-issue number(s), 15
Initials Mo . . .
publisher, city andfor country where published.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.89)

First Named Inventor | Rache! Fraser

Art Unit 1796

Examiner Name Elizabeth A. Gwariney

Attorney Doclket Number 38767-0015008

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: initial if reference considerad, whether or not citation is in conformance with MPEP 608, Draw line through a
citation if not in conformance and not considered. include copy of this form with next communication to applicant.

Standard ST.3). 2 For Japanese patent documents, the indication of the yvear of the reign of the Emperor must precede the serial number of the patent document.
* Kind of document by the appropriate symbols as indicated on the docurment under WIPO Standard ST.16 if possible. © Applicant is to piace a check mark here i
Engdish language ransiation s attached.
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Application Number 159130890 U.S. Patent No. 11,224,241

Filing Date 2018-03-08

INFORMATION DISCLOSURE First Named Inventor | Rache! Fraser

STATEMENT BY APPLICANT -

. Art Unit 1796
{ Not for submission under 37 CFR 1.89)
Examiner Name Elizabeth A. Gwariney

Attorney Doclket Number 38767-0015008

CERTIFICATION STATEMENT

Please see 37 CFR 1.87 and 1.98 {o make the appropriate selection(s):

That each item of information contained in the information disclosure siatement was first cited in any communication
[ ] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.87{e}1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpait foreign application, and, o the knowledge of the person signing the certification
after making reasonable inquiry, no Hem of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.87{e)}(2).

[ ] See attached certification statement.
[[] The fee set farth in 37 CFR 1.17 (p) has been submitted herewith.

[x] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4{d)} for the
form of the signature.

Signature fHeather L. Flanagan/ Bate (YYYY-MM-DD) 2021-10-28

Name/Print Heather L. Flanagan Registration Number 54 101

This collection of information is required by 37 CFR 1.87 and 1.98. The information is required to oblain or retain a benefit by the
public which is to file (and by the USPTD 1o process) an application. Confidentiality is governed by 35 U.S5.C. 122 and 37 CFR
1.14. This collection is estimated {o takea 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
reqguire fo complete this form and/or suggestions for reducing this burden, shouid he sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.8. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TQ THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 145, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-578) requires that you be given certain information in connegction with vour submission of the
attached form reilated to a patent application or patent. Accordingly, pursuant to the requirements of the Acl, please be advised
that: {1} the general authority for the collection of this information is 35 U.S.C. 2(bX2); {2) furnishing of the information sclicited
is voluntary; and {3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is fo
process and/or examine your submission related to a patent application or patent. If vou do not fumish the requested
information, the U.8. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by vou in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially {o the axdent allowed under the Fraeadom of Information Act
{5 U.8.C. 552) and the Privacy Act (5 U.8.C. 552a). Records from this system of records may be disciosed fo the
Department of Justice to determine whether the Freedom of information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administralive tribunal, including disclosures to opposing counsel in the course of seltlement
negoetiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submiiting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order fo perform a contract. Recipients of information shall be required fo comply with the
requirements of the Privacy Act of 1974, as amended, pursuant o 5 U.S.C. 552a(m}.

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, {o the international Bureau of the World inlellectual Property Organization, pursuant
o the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant {o the Atomic Energy Act (42 1L1.5.C. 218{c)).

A record from this system of records may be disclosed, as a routine use, {o the Administrator, General Services, or
hisfher designes, during an inspection of records conducted by GSA as part of that agency’s responsibility to
recommend improvements in records management praclices and programs, under authority of 44 U.5.C. 2904 and
2806. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosure shall not be usad {o make
determinations about individuals.

A record from this system of racords may be disclosed, as a routine use, 1o the public after either publication of
the application pursuant to 35 U.5.C. 122{b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the imitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {o a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of iaw or regulation.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
26191 7590 11/04/2021
FISH & RICHARDSON P.C. (TC) GWARTNEY, ELIZABETH A
PO BOX 1022
MINNEAPOLIS, MN 55440-1022 | ART UNIT PAPERNUMBER |
1759
DATE MAILED: 11/04/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/913,090 03/06/2018 Rachel Fraser 38767-0015008 9878

TITLE OF INVENTION: METHODS AND COMPOSITIONS FOR AFFECTING THE FLAVOR AND AROMA PROFILE OF CONSUMABLES

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 02/04/2022

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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Case No.: IPR2023-00207

PART B - FEE(S) TRANSMITTAL U.S. Patent No. 11,224,241
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.
By mail, send to: ~ Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

26191 7590 11/04/2021 Certificate of Mailing or Transmission
FISH & RICHARDSON P.C. (TC) I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
PO BOX 1022 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
MINNEAPOLIS, MN 55440-1022 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

15/913,090 03/06/2018 Rachel Fraser 38767-0015008 9878

TITLE OF INVENTION: METHODS AND COMPOSITIONS FOR AFFECTING THE FLAVOR AND AROMA PROFILE OF CONSUMABLES

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 02/04/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
GWARTNEY, ELIZABETH A 1759 426-533000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3 . "
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/913,090 03/06/2018 Rachel Fraser 38767-0015008 9878
| EXAMINER |
26191 7590 11/04/2021
FISH & RICHARDSON P.C. (TC) GWARTNEY, ELIZABETH A
PO BOX 1022
MINNEAPOLIS, MN 55440-1022 | ART UNIT PAPERNUMBER |

1759

DATE MAILED: 11/04/2021

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Fed¥ellf, Exhibd, 1d60ocadd 4w48 of 1599
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.



U.S. Patent and Trademark Office

Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

Application No. Applicant(s)
; . 15/913,090 Fraser et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
ELIZABETH A GWARTNEY 1759 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to RCE filed 5 May 2021..
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 31-37 and 40-54 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) LJAll b) (J Some* ¢) [J None of the:

1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.

3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.0 Notice of References Cited (PTO-892)

2.[¥) Information Disclosure Statements (PTO/SB/08),

Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .
of Biological Material

4.{] Interview Summary (PTO-413),

Paper No./Mail Date.

5. [(J Examiner's Amendment/Comment
6. Examiner's Statement of Reasons for Allowance

/ELIZABETH GWARTNEY/
Primary Examiner, Art Unit 1759

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20211023
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

Application/Control Number: 15/913,090 Page 2
Art Unit: 1759

Notice of Allowability
Notice of Pre-AIA or AIA Status
1. The present application is being examined under the pre-AlA first to invent provisions.
Continued Examination Under 37 CFR 1.114

2. A request for continued examination under 37 CFR 1.114, including the fee set forth in
37 CFR 1.17(e), was filed in this application after allowance or after an Office action under Ex
Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since this application is eligible
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been
timely paid, prosecution in this application has been reopened pursuant to 37 CFR 1.114.
Applicants’ submission filed on 5 May 2021 has been entered.
3. Claims 31-37 and 40-54 are allowed.

Reasons for Allowance
4. The following is an examiner’s statement of reasons for allowance:

The Reasons for Allowance recited in the Notice of Allowability mailed 27 April 2021
are maintained.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for
Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to ELIZABETH A GWARTNEY whose telephone number is

(571)270-3874. The examiner can normally be reached M-F: 8 am. - 4 p.m..

Motif Exhibit 1150, Page 1550 of 1599



Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

Application/Control Number: 15/913,090 Page 3
Art Unit: 1759

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Donald (Larry) Tarazano can be reached on 571-272-1515. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service
Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

ELIZABETH A. GWARTNEY
Primary Examiner
Art Unit 1759

/ELIZABETH GWARTNEY/
Primary Examiner, Art Unit 1759

Motif Exhibit 1150, Page 1551 of 1599



Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 15/913,090 Fraser et al.
T -
ELIZABETH A GWARTNEY 1759
CPC - Searched*
Symbol Date Examiner
A23J3/227 05/06/2020 EG
A23J3/227 02/02/2021 EG
A23J3/227 10/23/2021 EG
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.
Search Notes
Search Notes Date Examiner
Inventor search completed 05/05/2020 EG
Review of prosecution history for US App 14797006 and 15913018 05/05/2020 EG
A23J3/227 (text limited by heme) 05/06/2020 EG
A23J3/227 (text limited by heme) 02/02/2021 EG
Google/GgogIe Scholar_search - heme containing protein or 04/19/2021 EG
hemoglobin from bacteria, algae and fungus
A23J3/227 (text limited by heme) 10/23/2021 EG
Google search - heme and meat flavor 10/23/2021 EG

U.S. Patent and Trademark Office
Page 1 of 2
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 15/913,090 Fraser et al.
T -
ELIZABETH A GWARTNEY 1759
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
A23J3 227 04/21/2021 EG
A23L13 426 04/21/2021 EG

U.S. Patent and Trademark Office

Page 2 of 2
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 5913 090 Fraser ot al.
H “ m“ Examiner Art Unit
ELIZABETH A GWARTNEY 1759
CPC
Symbol Type Version
A23L F 2016-08-01
A23D | 2013-01-01
A23D | 2013-01-01
A23L | 2013-01-01
A23J | 2013-01-01
A23L | 2016-08-01
A23L | 2016-08-01
A23L | 2016-08-01
A23L | 2016-08-01
A23L | 2016-08-01
A23J | 2013-01-01
A23L | 2016-08-01
A23L | 2016-08-01
A23L | 2016-08-01
A23L | 2016-08-01
A23L | 2016-08-01
CPC Combination Sets
Symbol Type Set Ranking Version
A23V A 1 1 2013-01-01
A23V A 1 2 2013-01-01
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 23
/ELIZABETH GWARTNEY/ 23 October 2021 . . A
Primary Examiner, Art Unit 1796 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20211023
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 5913 090

Fraser et al.

ELIZABETH A GWARTNEY 1759

INTERNATIONAL CLASSIFICATION
CLAIMED

A23L

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 23

/ELIZABETH GWARTNEY/ 23 October 2021 . . A
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

15/913,090 Fraser et al.
H “ m“ Examiner Art Unit
ELIZABETH A GWARTNEY 1759
(0 Claims renumbered in the same order as presented by applicant (] CPA (3 T.D. [J R.1.47
CLAIMS
Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original
- 1 - 10 - 19 - 28 7 37 14 46 23 55
- 2 - 11 - 20 - 29 - 38 15 47
- 3 - 12 - 21 - 30 - 39 16 48
- 4 - 13 - 22 1 31 8 40 17 49
- 5 - 14 - 23 2 32 9 41 18 50
- 6 - 15 - 24 3 33 10 42 19 51
- 7 - 16 - 25 4 34 11 43 20 52
- 8 - 17 - 26 5 35 12 44 21 53
- 9 - 18 - 27 6 36 13 45 22 54
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 23

/ELIZABETH GWARTNEY/
Primary Examiner, Art Unit 1796

(Primary Examiner)

23 October 2021

(Date)

O.G. Print Claim(s) | O.G. Print Figure

1 1

U.S. Patent and Trademark Office

Page 3 of 3

Part of Paper No.: 20211023
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Receipt date:

Doc code: D3
Doc description: Information Disclosure Statement {IDS) Filed

0s/28/2021

Case No.: IPR2023-00207

U.S. Patent No. 11,224,241 )
PTOISEUGa (0219}

Approved for use through 11202020 OMB 08510031
LE8. Patent and Trademark Office; U.S. CEPARTMENT OF CCRMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a colleckon of information unfess # contains a valid OMB control pumber.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

Application Number

15913080

Filing Date

2018-03-08

First Named Inventor

Rache! Fraser

Art Unit

1798

Examiner Name

Elizabeth A. Gwariney

Attorney Doclket Number

338767-0015008

U.S.PATENTS
Examiner| Cite Kind Mame of Patentes or Applicant Pages,Columns,Lmes where
e Patent Number .| issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document
Figures Appear
1

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| _. Publication Kind | Publication Mame of Patentes or Applicant Pages,Columns,Lmes where
e Cite No ; . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document .
Figures Appear
1 20210289824 2021-08-23 Brown et al.
/E.Gl/

If you wish to add additional U.S. Published Application citation information please click the Add bution.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages Columns,Lines
Examiner| Cite | Foreigh Decument Country Kind | Publication Applicant of cfte d where Relevant 15
Initial* No | Numberd Code2} Coded Date pp ) FPassages or Relevant
Document ;
Figures Appear
JE .G 1 JP 2010200827 JP 2010-08-16 HOUSE FOODS CORP []
s,y |2 |JP2017s08348 JP 2017.04.08 | WEOSSIBLEFOODS | gngicn apstract

If you wish to add additional Foreign Patent Document citation information please click the Add bution

NON-PATENT LITERATURE DOCUMENTS

EF8Web 2.1.18
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Receipt date: 09/29/2021 Case No.- IPR2023-00207

Application Number 15913090 U.S. Patent No. 11,224,241
Filing Date 2018-03-08

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.89)

First Named Inventor | Rache! Fraser

Art Unit 1796

Examiner Name Elizabeth A. Gwariney

Attorney Doclket Number 338787-0015008

Include name of the author {in CAPITAL LETTERS)], title of the atticle (when appropriate), title of the item
{bock, magazine, journal, serial, symposium, calalog, etc}, date, pages(s), volume-issue number(s), T5
publisher, city andfor country where published.

Examiner| Cite
Inttials™ |No

4 Extended European Search Report for International Application No. EP 21181324 .5, dated September 22, 2021, 12

o pages []
/7|2 KOLODYAZNAYA, "Pishchevaya khimiya {Food chemisiry]," St. Petersburg, SPBGAKHPT Publ. 1899, Translation, 4 4
/E.G.; pages, St. Petersburg, Russia

JE.G./ |3 LISITSIN at al., "Analogues of meat products with functional properties”, All aboust meat, 2007, Translation, 8 pages,
e Russia

If you wish to add additional non-patent literature document citatien information please click the Add bution
EXAMINER SIGNATURE
Examiner Signature /ELIZARETH GWARTNEY/ Date Considered i0/23/2021

*EXAMINER: initial if reference considerad, whether or not citation is in conformance with MPEP 802, Draw line through a
cifation if not in conformance and not considered. Include copy of this form with next communication to applicant.

t See Kind Codes of USPTO Patent Documents at wasse USP TG GOV or MPEP 601 04, 2 Enter office that issued the documient, by the two-letter code {(WIPO

Standard 5T.3}. 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the seral number of the patent document.
4 Kind of document by the appropiiste symbols as indicated on the document under WIPCO Standard ST.16 i possible. 5 Applicant is fo place a check mark here if
English language transtation is attached.
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Application Number 159130890 U.S. Patent No. 11,224,241

Filing Date 2018-03-08

INFORMATION DISCLOSURE First Named Inventor | Rache! Fraser

STATEMENT BY APPLICANT -

. Art Unit 1796
{ Not for submission under 37 CFR 1.89)
Examiner Name Elizabeth A. Gwariney

Attorney Doclket Number 338787-0015008

CERTIFICATION STATEMENT

Please see 37 CFR 1.87 and 1.98 {o make the appropriate selection(s):

That each item of information contained in the information disclosure siatement was first cited in any communication
[ ] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.87{e}1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpait foreign application, and, o the knowledge of the person signing the certification
after making reasonable inquiry, no Hem of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.87{e)}(2).

[ ] See attached certification statement.
[[] The fee set farth in 37 CFR 1.17 (p) has been submitted herewith.

[x] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4{d)} for the
form of the signature.

Signature fHeather L. Flanagan/ Bate (YYYY-MM-DD) 2021-08-27

Name/Print Heather L. Flanagan Registration Number 54 101

This collection of information is required by 37 CFR 1.87 and 1.98. The information is required to oblain or retain a benefit by the
public which is to file (and by the USPTD 1o process) an application. Confidentiality is governed by 35 U.S5.C. 122 and 37 CFR
1.14. This collection is estimated {o takea 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
reqguire fo complete this form and/or suggestions for reducing this burden, shouid he sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.8. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TQ THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 145, Alexandria,
VA 22313-1450.
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Receipt date: 08/28/2021 Case No.: IPR2023-00207

U.S. Patent No. 11,224,241

/BE.a./ -
Privacy Act Statement

1.

The Privacy Act of 1874 (P.L. 83-578) requires that you be given certain information in connegction with vour submission of the
attached form reilated to a patent application or patent. Accordingly, pursuant to the requirements of the Acl, please be advised
that: {1} the general authority for the collection of this information is 35 U.S.C. 2(bX2); {2) furnishing of the information sclicited
is voluntary; and {3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is fo
process and/or examine your submission related to a patent application or patent. If vou do not fumish the requested
information, the U.8. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by vou in this form will be subject to the following routine uses:

The information on this form will be treated confidentially {o the axdent allowed under the Fraeadom of Information Act
{5 U.8.C. 552) and the Privacy Act (5 U.8.C. 552a). Records from this system of records may be disciosed fo the
Department of Justice to determine whether the Freedom of information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administralive tribunal, including disclosures to opposing counsel in the course of seltlement
negoetiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submiiting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order fo perform a contract. Recipients of information shall be required fo comply with the
requirements of the Privacy Act of 1974, as amended, pursuant o 5 U.S.C. 552a(m}.

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, {o the international Bureau of the World inlellectual Property Organization, pursuant
o the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant {o the Atomic Energy Act (42 1L1.5.C. 218{c)).

A record from this system of records may be disclosed, as a routine use, {o the Administrator, General Services, or
hisfher designes, during an inspection of records conducted by GSA as part of that agency’s responsibility to
recommend improvements in records management praclices and programs, under authority of 44 U.5.C. 2904 and
2806. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosure shall not be usad {o make
determinations about individuals.

A record from this system of racords may be disclosed, as a routine use, 1o the public after either publication of
the application pursuant to 35 U.5.C. 122{b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the imitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {o a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of iaw or regulation.
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Receipt date: 05/05/2021

Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

Sheet _1_of 2
Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office 38767-0015008 15/913.090
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessary) Filing Date Group Art Unit
(37 CFR §1.98(b)) March 6, 2018 1796
U.S. Patent Documents
Examiner Desig. Publication Filing Date
Initial ID Document Number Date Patentee If Appropriate Class Subclass
/B.G./ 1. 2021/0037851 | 2/11/2021 | Fraserct al
/B.G./ 2. 2021/0051976 | 2/25/2021 | Fraseret al.
/E.G./ 3. 2021/0051977 | 2/25/2021 | Viljic et al.
Foreign Patent Documents or Published Foreign Patent Applications
Examiner Desig. Publication Country or
Initial ID Document Number Date Patent Office Translation Class Subclass
/BG4 | WO 2005019165 3/3/2005 | WO
/E.G. 5. WO 2009/007424 1/15/2009 | WO
/E.G. 6. WO 2012/075088 6/7/2012 | WO
Other Documents (include Author, Title, Date, and Place of Publication)
Examiner | Desig.
Initial ID Document
/E.G./ 7 Becana et al., "Recent insights into antioxidant defenses of legume root nodules," New Phytologist,
' 2010, 188:960-976
/E.G./ 8. Butler et al., "A haemoprotein from the lipid of peanuts," Nature, March 1965, pages 1319-1321
De La Parra "Effect of processing on the phytochemical profiles and antioxidant activity of corn for
/E.G./ 9. production of masa, tortillas, and tortilla chips," Journal of Agricultural and Food Chemistry, May
16, 2007, 55(10):4177-4183
10 Dharmadhikari, "Yeast Autolysis," Vineyard and Vintage View, retrieved on November 27, 2020,
/E.G./ ) retrieved from URL <https://www.extension.iastate. edu/wine/yeast-autolysis™>, 6 pages
/E.6./ 11 EP Opposition "Response to Summons," in Appln. No. 14737766.7, dated, November 19, 2020, 9
T ) pages
JE.G./ 1 EP Opposition "Third-Party Observation," in Appln. No. 14737766.7, dated, January 18, 2021, 5
T ] pages
JE.G./ 13 EP Opposition, "Supplemental responsive declaration of Dr. Jorge Ruiz-Carrascal," Exhibit D103 in
T ] European Appln. No. 1737766.7, dated November 11, 2020, 7 pages
/B 14 Fridman et al., "Isolation and Characterization of Soybean Cytochrome ¢," Archives of biochemistry
) and biophysics, February 1968, 126:299-304
, Haandel et al., "Characterization of Different Commercial Soybean Peroxidase Preparations and Use
/B.G./| s, of the Enzyme for N-Demethylation of Methyl N-Methylanthranilate To Produce the Food Flavor
Methylanthranilate," J. Agric. Food Chem, 2000, 48: 1949-1954
JE.G./ 16 Kerler et al., "Basic chemistry and process conditions for reaction flavours with particular focus on
T ' Maillard-type reactions," Food Flavor Tech., 2010, 3:3.2-3.3
JR.G./ 17 Martins et al., " Meat flavor generation in complex maillard model systems," American Chem. Soc.,
' 2010, 71-83
Examiner/$i nature Date Considered
LIZABETH GCWARTNEY/
10/23/2021
EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.

Substitute Disclosure Form
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Receipt date: 05/05/2021 Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

Sheet _2 of _2
Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office | 38767-0015008 15/913.090
Information Disclosure Statement Applicant
by Applicant Impossible Foods Inc.
(Use several sheets if necessary) Filing Date Group Art Unit
(37 CFR §1.98(b)) March 6, 2018 1796

Other Documents (include Author, Title, Date, and Place of Publication)
Examiner | Desig.
Initial ID Document
JE.G./ 18 Swidqrski etal., "Spent. Brewer's Yeast Autolysates as a New and Valuable Component of
T ) Functional Food and Dietary Supplements," J. Food Process Technol, 2015, 6:12
Zhao et al., "Degradation of RNA during the autolysis of Saccharomyces cerevisiae produces
/E.G./ 19. predominantly ribonucleotides," J. Ind. Microbiol Biotechnol, August 10, 2005, 32:415-423

Examiner Signature Date Considered
10/23/2021

/ELIZARETH GWARTNEY/

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with

next communication to applicant.
Substitute Disclosure Form
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Receipt date: 05/05/2021 Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

Attorney Docket No.: 38767-0015008

JBE.G./
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Rachel Fraser Art Unit . 1796

Application No. . 15/913,090 Examiner : Elizabeth A.

Filed . March 6, 2018 Gwartney
Conf No. : 9878

Title - METHODS AND COMPOSITIONS FOR AFFECTING THE

FLAVOR AND AROMA PROFILE OF CONSUMABLES

MAIL STOP RCE

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the documents listed on the disclosure form submitted with this
statement. Copies of the documents are being submitted with this statement to the extent
required under 37 C.F R. § 1.98(a)(2).

This statement is being filed with a Request for Continued Examination. No fee is
required.

Apply any necessary charges or credits applicable under 37 C.F R. § 1.17(p) to deposit
account 06-1050, referencing the above attorney docket number.

Please contact the undersigned if there are any questions regarding this statement.

Respectfully submitted,

Date: May 5. 2021 /Molly R. Kelley, Reg. No. 76.691/

Molly R. Kelley
Reg. No. 76,691

Customer Number 26191

Fish & Richardson P.C.
Telephone: +1 (612) 337-2519
Facsimile: (612) 288-9696

62549534.doc
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Receipt date:

Doc code: D3
Doc description: Information Disclosure Statement {IDS) Filed

10/28/2021

Case No.: IPR2023-00207

U.S. Patent NOP 11,224

241 \
TOISEEa (02-18)

Approved for use through 11202020 OMB 08510031
LE8. Patent and Trademark Office; U.S. CEPARTMENT OF CCRMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a colleckon of information unfess # contains a valid OMB control pumber.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

Application Number 15913080
Filing Date 2018-03-D6
First Named Inventor | Rachel Fraser

Art Unit 1796
Examiner Name Eiizabeth A. Gwartney
Attorney Doclket Number 38767-0D15008

U.S.PATENTS
Examiner| Cite Kind Mame of Patentes or Applicant Pages,Columns,Lmes where
e Patent Number .| issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document
Figures Appear
1

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| _. Publication Kind | Publication Mame of Patentes or Applicant Pages,Columns,Lmes where
e Cite No ; . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add bution.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages Columns,Lines

publisher, city andfor country where published.

Examiner| Cite | Foreigh Decument Country Kind | Publication Apolicant of cited where Relevant 15
Initial* No | Numberd Code2} Coded Date pp ) FPassages or Relevant
Document ;
Figures Appear
/B.G. 1 KR 1020090110423 KR 2009-10-22 | NAT UNIV CHONBUK
IND COCP
If you wish to add additional Foreign Patent Document citation information please click the Add bution
NON-PATENT LITERATURE DOCUMENTS
. . Include name of the author {in CAPITAL LETTERS)], title of the atticle (when appropriate), title of the item
Examiner| Cite |, o : ; ) . : . .
Initials* | No {bock, magazine, journal, serial, symposium, calalog, etc}, date, pages(s), volume-issue number(s), 15

EF8Web 2.1.18

Motif Exhibit 1150, Page 1564 of 1599



Receipt date: 10/28/2021 Case No.- IPR2023-00207

Application Number 159130890 U.S. Patent No. 11,224,241

Filing Date 2018-03-08

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.89)

First Named Inventor | Rache! Fraser

Art Unit 1796

Examiner Name Elizabeth A. Gwariney

Attorney Doclket Number 38767-0015008

If you wish to add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE
Examiner Signature | /ELIZABETH GWARTNEY/ Date Considered 11/01/2021

*EXAMINER: initial if reference considerad, whether or not citation is in conformance with MPEP 608, Draw line through a
citation if not in conformance and not considered. include copy of this form with next communication to applicant.

Standard ST.3). 2 For Japanese patent documents, the indication of the yvear of the reign of the Emperor must precede the serial number of the patent document.
* Kind of document by the appropriate symbols as indicated on the docurment under WIPO Standard ST.16 if possible. © Applicant is to piace a check mark here i
Engdish language ransiation s attached.
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Application Number 159130890 U.S. Patent No. 11,224,241

Filing Date 2018-03-08

INFORMATION DISCLOSURE First Named Inventor | Rache! Fraser

STATEMENT BY APPLICANT -

. Art Unit 1796
{ Not for submission under 37 CFR 1.89)
Examiner Name Elizabeth A. Gwariney

Attorney Doclket Number 38767-0015008

CERTIFICATION STATEMENT

Please see 37 CFR 1.87 and 1.98 {o make the appropriate selection(s):

That each item of information contained in the information disclosure siatement was first cited in any communication
[ ] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.87{e}1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpait foreign application, and, o the knowledge of the person signing the certification
after making reasonable inquiry, no Hem of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.87{e)}(2).

[ ] See attached certification statement.
[[] The fee set farth in 37 CFR 1.17 (p) has been submitted herewith.

[x] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4{d)} for the
form of the signature.

Signature fHeather L. Flanagan/ Bate (YYYY-MM-DD) 2021-10-28

Name/Print Heather L. Flanagan Registration Number 54 101

This collection of information is required by 37 CFR 1.87 and 1.98. The information is required to oblain or retain a benefit by the
public which is to file (and by the USPTD 1o process) an application. Confidentiality is governed by 35 U.S5.C. 122 and 37 CFR
1.14. This collection is estimated {o takea 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
reqguire fo complete this form and/or suggestions for reducing this burden, shouid he sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.8. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TQ THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 145, Alexandria,
VA 22313-1450.
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Receipt date: 10/28/2021 Case No.: IPR2023-00207

JE.G./ U.S. Patent No. 11,224,241

Privacy Act Statement

1.

The Privacy Act of 1874 (P.L. 83-578) requires that you be given certain information in connegction with vour submission of the
attached form reilated to a patent application or patent. Accordingly, pursuant to the requirements of the Acl, please be advised
that: {1} the general authority for the collection of this information is 35 U.S.C. 2(bX2); {2) furnishing of the information sclicited
is voluntary; and {3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is fo
process and/or examine your submission related to a patent application or patent. If vou do not fumish the requested
information, the U.8. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by vou in this form will be subject to the following routine uses:

The information on this form will be treated confidentially {o the axdent allowed under the Fraeadom of Information Act
{5 U.8.C. 552) and the Privacy Act (5 U.8.C. 552a). Records from this system of records may be disciosed fo the
Department of Justice to determine whether the Freedom of information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administralive tribunal, including disclosures to opposing counsel in the course of seltlement
negoetiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submiiting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order fo perform a contract. Recipients of information shall be required fo comply with the
requirements of the Privacy Act of 1974, as amended, pursuant o 5 U.S.C. 552a(m}.

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, {o the international Bureau of the World inlellectual Property Organization, pursuant
o the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant {o the Atomic Energy Act (42 1L1.5.C. 218{c)).

A record from this system of records may be disclosed, as a routine use, {o the Administrator, General Services, or
hisfher designes, during an inspection of records conducted by GSA as part of that agency’s responsibility to
recommend improvements in records management praclices and programs, under authority of 44 U.5.C. 2904 and
2806. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosure shall not be usad {o make
determinations about individuals.

A record from this system of racords may be disclosed, as a routine use, 1o the public after either publication of
the application pursuant to 35 U.5.C. 122{b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the imitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {o a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of iaw or regulation.
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241
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, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
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sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).
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AMENDMENTS TO THE CLAIMS

This listing of claims replaces all prior versions and listings of claims in the

application.

Listing of Claims

1-30. (Cancelled)

31. (Currently Amended) A meat-like food product produced by a method comprising:
providing one or more plant proteins; and
combining, with the one or more plant proteins:

a composition comprising a heme-containing protein, wherein the
composition comprises at least 60% of the heme-containing protein on a dry weight basis;

a compound selected from glucose, ribose, fructose, lactose, xylose,
arabinose, glucose-6-phosphate, maltose, and galactose, and mixtures of two or more thereof;
and

a compound selected from cysteine, cystine, thiamine, methionine, and
mixtures of two or more thereof in [[to]] a concentration of at least 1.5 mM,;

wherein the meat-like food product is free of animal heme-containing protein;

wherein cooking the meat-like food product results in the production of at least two
volatile compounds which have a meat-associated aroma; and

wherein the meat-like food product is in a form selected from the group consisting of a
hotdog, a burger, ground meat, a sausage, a steak, a filet, a roast, a meatball, a meatloaf, or

bacon.

32. (Previously Presented) The meat-like food product of claim 31, wherein the one or

more plant proteins comprise a textured vegetable protein.

33. (Previously Presented) The meat-like food product of claim 32, wherein the textured

vegetable protein is textured soy protein.
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34. (Currently Amended) The meat-like food product of claim 31, wherein the seuree-ef

composition comprising the heme-containing protein comprises at least 70% of the heme-

containing protein on a dry weight basis.

35. (Currently Amended) The meat-like food product of claim 31, wherein the seuree-of

composition comprising the heme-containing protein comprises at least 80% of the heme-

containing protein on a dry weight basis.

36. (Previously Presented) The meat-like food product of claim 31, wherein the heme-

containing protein is a globin.

37. (Previously Presented) The meat-like food product of claim 31, wherein the heme-
containing protein comprises an amino acid sequence having at least 80% sequence identity to a
polypeptide set forth in SEQ ID NOs. 1-26.

38. (Cancelled)

39. (Cancelled)

40. (Previously Presented) The meat-like food product of claim 31, wherein the cysteine

is added to a concentration of about 0.8 mM to about 10 mM.

41. (Previously Presented) The meat-like food product of claim 31, wherein the thiamine

is added to a concentration of about 0.1 mM to about 2 mM.
42. (Previously Presented) The meat-like food product of claim 31, further comprising

combining, with the one or more plant proteins, one or more of inosine, inosine monophosphate

(IMP), guanosine, guanosine monophosphate (GMP), and adenosine monophosphate (AMP).
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43. (Previously Presented) The meat-like food product of claim 31, further comprising
combining with the one more plant proteins, one or more of beta-carotene, alpha-tocopherol,

caffeic acid, propyl gallate, and epigallocatechin gallate.

44. (Previously Presented) The meat-like food product of claim 31, further comprising
combining with the one more plant proteins, one or more of a vegetable oil, an algal oil,
sunflower oil, corn oil, soybean oil, palm fruit oil, palm kernel oil, safflower oil, flaxseed oil,

rice bran oil, cottonseed oil, olive oil, canola oil, flaxseed oil, coconut oil, and mango oil.

45. (Previously Presented) The meat-like food product of claim 31, further comprising
combining with the one more plant proteins, one or more of acetic acid, lactic acid, glycolic acid,
citric acid, succinic acid, tartaric acid, caprylic acid, capric acid, lauric acid, myristic acid,
palmitic acid, palmitoleic acid, stearic acid, oleic acid, linoleic acid, alpha linolenic acid, gamma

linolenic acid, arachidic acid, arachidonic acid, behenic acid, and erucic acid.

46. (Previously Presented) The meat-like food product of claim 31, wherein cooking

comprises heating the meat-like food product at 150°C for about 3 to about 5 minutes.

47. (Previously Presented) The meat-like food product of claim 31, wherein the meat-like

food product has a pink to red color before cooking to indicate a raw or uncooked state.

48. (Previously Presented) The meat-like food product of claim 31, wherein at least a
portion of the meat-like food product, upon cooking, transitions in color from a pink to red color
in a raw or uncooked state to a lighter pink to brown color in a partially cooked to fully cooked

state.

49. (Previously Presented) The meat-like food product of claim 31, wherein cooking the
meat-like food product results in the production of at least five volatile compounds selected from
the group consisting of (1-ethyl-1-propenyl)-benzene, (E)-2-decenal, (E)-2-heptenal, (E)-2-
hexenal, (E)-2-nonenal, (E)-2-octen-1-ol, (E)-2-octenal, (E)-2-tridecen-1-ol, (E)-3-penten-2-one,
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(E)-4-octene, (E)-5-decene, (E,E)-3,5-octadien-2-one, (Z)-2-decenal, (Z)-2-heptenal, (Z)-3-
decen-1-ol, acetate, [(methylsulfonyl)methyl]-benzene, 1-(ethylthio)-2-(methylthio)-buta-1,3-
diene, 1-(methylthio)-propane, 1,1'-(1,2-cyclobutanediyl)bis-cis-benzene, 1,10-undecadiene,
1,3,5-cycloheptatriene, 1,3-bis(1,1-dimethylethyl)-benzene, 1,3-diisopropoxy-1,3-dimethyl-1,3-
disilacyclobutane, 1,3-dimethyl-benzene, 1-decen-3-one, 1-heptanol, 1-heptyl-1,2,3 4-tetrahydro-
4-methyl-naphthalene, 1-hexanol, 1-hydroxy-2-propanone, 1-nonanol, 1-octanol, 1-octen-3-ol, 1-
octen-3-one, 1-octene, 1-pentanol, 1-penten-3-one, 1-undecanol, 2,2,4,6,6-pentamethyl-heptane,
2,3,4-trimethyl-pentane, 2,3-butanedione, 2,3-dihydro-5-methyl-furan, 2,3-dimethyl-pyrazine,
2,4-decadienal, 2,4-dimethyl-1-heptene, 2,5-dimethyl-pyrazine, 2-acetatyl-1-propene, 2-acetyl-
propen-2-ol, 2-acetylthiazole, 2-butanone, 2-butenal, 2-butyl-1-decene, 2-decanone, 2-decenal,
2-ethyl-5-methyl-pyrazine, 2-ethylacrolein, 2-ethyl-furan, 2-heptanone, 2-heptenal, 2-hexyl
furan, 2-methyl-1(H)-pyrrole, 2-methyl-1-heptene, 2-methyl-1-penten-1-one, 2-methyl-3-
(methylthio) furan, 2-methyl-3-furanthiol, 2-methyl-5-(methylthio)-furan, 2-methyl-butanal, 2-
methyl-cyclopentanone, 2-methyl-furan, 2-methyl-heptane, 2-methyl-pentanal, 2-methyl-
propanal, 2-methyl-thiazole, 2-n-octylfuran, 2-nonanone, 2-nonen-4-one, 2-octanone, 2-octenal,
2-pentanone, 2-pentyl-furan, 2-pentyl-thiophene, 2-phenylpropenal, 2-propenal, 2-propenoic
acid, methyl ester, 2-thiophenecarboxaldehyde, 2-tridecen-1-ol, 2-undecanone, 2-undecenal, 3-
(methylthio)-propanenitrile, 3-(phenylmethyl)-2,5-piperazinedione, 3,3’-dithiobis-2-methyl-
furan, 3,5-bis(1,1-dimethylethyl)-phenol, 3,5-di-tert-butylbenzoic acid, 3-decen-2-one, 3-
ethylcyclopentanone, 3-ethyl-pentane, 3-methyl-2-butenal, 3-methyl-2-
thiophenecarboxaldehyde, 3-methyl-3-buten-2-one, 3-methyl-butanal, 3-methyl-furan, 3-
methylheptyl acetate, 3-methyl-pentanal, 3-pentyl-furan, 3-phenyl-furan, 3-
thiophenecarboxaldehyde, 3-thiophenemethanol, 4,7-dimethyl-undecane, 4-chloro-2,6-bis(1,1-
dimethylethyl)-phenol, 4-ethoxy-benzoic acid, ethyl ester, 4-ethyl-2-methyl-pyrrole, 4-ethyl-
benzaldehyde, 4-methyl-2-heptanone, 4-methyl-5-thiazoleethanol, 4-methylthiazole, 4-
nitrophenyl 2-thiophenecarboxylic acid ester, 4-penten-2-one, 4-quinolinecarboxaldehyde, 5-(2-
chloroethyl)-4-methylthiazole, 5-ethenyl-4-methyl-thiazole, 5-ethyldihydro-2(3H)-furanone, 5-
formyl-4-methylthiazole, S-methyl-1-undecene, 6-methyl-2-heptanone, 7-methyl-(E)-5-
undecene, 9-octadecenal, acetaldehyde, acetic acid, acetone, acetonitrile, acetophenone, acetyl

valeryl, aminophenylacetylene, benzaldehyde, benzene, benzoic acid, benzyl alcohol, bis(2-
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methyl-4,5-dihydro-3-furyl) disulfide, butanal, butanone, butyrolactone, carbon disulfide,
decanal, dihydro-3-(2H)-thiophenone, dihydro-5-pentyl-2(3H)-furanone, dimethyl selenone,
dimethyl sulfide, dimethyl trisulfide, dodecanal, ethanol, ethyl acetate, formic acid, heptyl ester,
furan, furfural, heptanal, hexanoic acid, isopropyl alcohol, isothiazole, isothiocyanato-methane,
m-aminophenylacetylene, methacrolein, methanethiol, methional, methyl (methylthio)methyl
disulfide, methyl isopropyl disulphide, methyl thiolacetate, methyl vinyl ketone, methyl-
pyrazine, methyl-thiirane, nonanal, octanal, octane, oxalic acid, diallyl ester, oxalic acid, isobutyl
pentyl ester, p-cresol, p-dithiane-2,5-diol, pentanal, pentanoic acid, 2,2,4-trimethyl-3-hydroxy-,
isobutyl ester, phenol, phenylacetaldehyde, propanal, propyl-cyclopropane, p-xylene, pyrazine,
pyrrole, styrene, thiazole, thiocyanic acid, methyl ester, thiophene, toluene, trans-2-(2-

pentenyl)furan, and tridecane.

50. (Previously Presented) The meat-like food product of claim 31, wherein cooking the
meat-like food product results in the production of at least ten volatile compounds selected from
the group consisting of (1-ethyl-1-propenyl)-benzene, (E)-2-decenal, (E)-2-heptenal, (E)-2-
hexenal, (E)-2-nonenal, (E)-2-octen-1-ol, (E)-2-octenal, (E)-2-tridecen-1-ol, (E)-3-penten-2-one,
(E)-4-octene, (E)-5-decene, (E,E)-3,5-octadien-2-one, (Z)-2-decenal, (Z)-2-heptenal, (Z)-3-
decen-1-ol, acetate, [(methylsulfonyl)methyl]-benzene, 1-(ethylthio)-2-(methylthio)-buta-1,3-
diene, 1-(methylthio)-propane, 1,1'-(1,2-cyclobutanediyl)bis-cis-benzene, 1,10-undecadiene,
1,3,5-cycloheptatriene, 1,3-bis(1,1-dimethylethyl)-benzene, 1,3-diisopropoxy-1,3-dimethyl-1,3-
disilacyclobutane, 1,3-dimethyl-benzene, 1-decen-3-one, 1-heptanol, 1-heptyl-1,2,3 4-tetrahydro-
4-methyl-naphthalene, 1-hexanol, 1-hydroxy-2-propanone, 1-nonanol, 1-octanol, 1-octen-3-ol, 1-
octen-3-one, 1-octene, 1-pentanol, 1-penten-3-one, 1-undecanol, 2,2,4,6,6-pentamethyl-heptane,
2,3,4-trimethyl-pentane, 2,3-butanedione, 2,3-dihydro-5-methyl-furan, 2,3-dimethyl-pyrazine,
2,4-decadienal, 2,4-dimethyl-1-heptene, 2,5-dimethyl-pyrazine, 2-acetatyl-1-propene, 2-acetyl-
propen-2-ol, 2-acetylthiazole, 2-butanone, 2-butenal, 2-butyl-1-decene, 2-decanone, 2-decenal,
2-ethyl-5-methyl-pyrazine, 2-ethylacrolein, 2-ethyl-furan, 2-heptanone, 2-heptenal, 2-hexyl
furan, 2-methyl-1(H)-pyrrole, 2-methyl-1-heptene, 2-methyl-1-penten-1-one, 2-methyl-3-
(methylthio) furan, 2-methyl-3-furanthiol, 2-methyl-5-(methylthio)-furan, 2-methyl-butanal, 2-
methyl-cyclopentanone, 2-methyl-furan, 2-methyl-heptane, 2-methyl-pentanal, 2-methyl-
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propanal, 2-methyl-thiazole, 2-n-octylfuran, 2-nonanone, 2-nonen-4-one, 2-octanone, 2-octenal,
2-pentanone, 2-pentyl-furan, 2-pentyl-thiophene, 2-phenylpropenal, 2-propenal, 2-propenoic
acid, methyl ester, 2-thiophenecarboxaldehyde, 2-tridecen-1-ol, 2-undecanone, 2-undecenal, 3-
(methylthio)-propanenitrile, 3-(phenylmethyl)-2,5-piperazinedione, 3,3’-dithiobis-2-methyl-
furan, 3,5-bis(1,1-dimethylethyl)-phenol, 3,5-di-tert-butylbenzoic acid, 3-decen-2-one, 3-
ethylcyclopentanone, 3-ethyl-pentane, 3-methyl-2-butenal, 3-methyl-2-
thiophenecarboxaldehyde, 3-methyl-3-buten-2-one, 3-methyl-butanal, 3-methyl-furan, 3-
methylheptyl acetate, 3-methyl-pentanal, 3-pentyl-furan, 3-phenyl-furan, 3-
thiophenecarboxaldehyde, 3-thiophenemethanol, 4,7-dimethyl-undecane, 4-chloro-2,6-bis(1,1-
dimethylethyl)-phenol, 4-ethoxy-benzoic acid, ethyl ester, 4-ethyl-2-methyl-pyrrole, 4-ethyl-
benzaldehyde, 4-methyl-2-heptanone, 4-methyl-5-thiazoleethanol, 4-methylthiazole, 4-
nitrophenyl 2-thiophenecarboxylic acid ester, 4-penten-2-one, 4-quinolinecarboxaldehyde, 5-(2-
chloroethyl)-4-methylthiazole, 5-ethenyl-4-methyl-thiazole, 5-ethyldihydro-2(3H)-furanone, 5-
formyl-4-methylthiazole, S-methyl-1-undecene, 6-methyl-2-heptanone, 7-methyl-(E)-5-
undecene, 9-octadecenal, acetaldehyde, acetic acid, acetone, acetonitrile, acetophenone, acetyl
valeryl, aminophenylacetylene, benzaldehyde, benzene, benzoic acid, benzyl alcohol, bis(2-
methyl-4,5-dihydro-3-furyl) disulfide, butanal, butanone, butyrolactone, carbon disulfide,
decanal, dihydro-3-(2H)-thiophenone, dihydro-5-pentyl-2(3H)-furanone, dimethyl selenone,
dimethyl sulfide, dimethyl trisulfide, dodecanal, ethanol, ethyl acetate, formic acid, heptyl ester,
furan, furfural, heptanal, hexanoic acid, isopropyl alcohol, isothiazole, isothiocyanato-methane,
m-aminophenylacetylene, methacrolein, methanethiol, methional, methyl (methylthio)methyl
disulfide, methyl isopropyl disulphide, methyl thiolacetate, methyl vinyl ketone, methyl-
pyrazine, methyl-thiirane, nonanal, octanal, octane, oxalic acid, diallyl ester, oxalic acid, isobutyl
pentyl ester, p-cresol, p-dithiane-2,5-diol, pentanal, pentanoic acid, 2,2,4-trimethyl-3-hydroxy-,
isobutyl ester, phenol, phenylacetaldehyde, propanal, propyl-cyclopropane, p-xylene, pyrazine,
pyrrole, styrene, thiazole, thiocyanic acid, methyl ester, thiophene, toluene, trans-2-(2-

pentenyl)furan, and tridecane.

51. (Previously Presented) The meat-like food product of claim 31, wherein cooking the

meat-like food product results in the production of at least twenty volatile compounds selected
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from the group consisting of (1-ethyl-1-propenyl)-benzene, (E)-2-decenal, (E)-2-heptenal, (E)-2-
hexenal, (E)-2-nonenal, (E)-2-octen-1-ol, (E)-2-octenal, (E)-2-tridecen-1-ol, (E)-3-penten-2-one,
(E)-4-octene, (E)-5-decene, (E,E)-3,5-octadien-2-one, (Z)-2-decenal, (Z)-2-heptenal, (Z)-3-
decen-1-ol, acetate, [(methylsulfonyl)methyl]-benzene, 1-(ethylthio)-2-(methylthio)-buta-1,3-
diene, 1-(methylthio)-propane, 1,1'-(1,2-cyclobutanediyl)bis-cis-benzene, 1,10-undecadiene,
1,3,5-cycloheptatriene, 1,3-bis(1,1-dimethylethyl)-benzene, 1,3-diisopropoxy-1,3-dimethyl-1,3-
disilacyclobutane, 1,3-dimethyl-benzene, 1-decen-3-one, 1-heptanol, 1-heptyl-1,2,3 4-tetrahydro-
4-methyl-naphthalene, 1-hexanol, 1-hydroxy-2-propanone, 1-nonanol, 1-octanol, 1-octen-3-ol, 1-
octen-3-one, 1-octene, 1-pentanol, 1-penten-3-one, 1-undecanol, 2,2,4,6,6-pentamethyl-heptane,
2,3,4-trimethyl-pentane, 2,3-butanedione, 2,3-dihydro-5-methyl-furan, 2,3-dimethyl-pyrazine,
2,4-decadienal, 2,4-dimethyl-1-heptene, 2,5-dimethyl-pyrazine, 2-acetatyl-1-propene, 2-acetyl-
propen-2-ol, 2-acetylthiazole, 2-butanone, 2-butenal, 2-butyl-1-decene, 2-decanone, 2-decenal,
2-ethyl-5-methyl-pyrazine, 2-ethylacrolein, 2-ethyl-furan, 2-heptanone, 2-heptenal, 2-hexyl
furan, 2-methyl-1(H)-pyrrole, 2-methyl-1-heptene, 2-methyl-1-penten-1-one, 2-methyl-3-
(methylthio) furan, 2-methyl-3-furanthiol, 2-methyl-5-(methylthio)-furan, 2-methyl-butanal, 2-
methyl-cyclopentanone, 2-methyl-furan, 2-methyl-heptane, 2-methyl-pentanal, 2-methyl-
propanal, 2-methyl-thiazole, 2-n-octylfuran, 2-nonanone, 2-nonen-4-one, 2-octanone, 2-octenal,
2-pentanone, 2-pentyl-furan, 2-pentyl-thiophene, 2-phenylpropenal, 2-propenal, 2-propenoic
acid, methyl ester, 2-thiophenecarboxaldehyde, 2-tridecen-1-ol, 2-undecanone, 2-undecenal, 3-
(methylthio)-propanenitrile, 3-(phenylmethyl)-2,5-piperazinedione, 3,3’-dithiobis-2-methyl-
furan, 3,5-bis(1,1-dimethylethyl)-phenol, 3,5-di-tert-butylbenzoic acid, 3-decen-2-one, 3-
ethylcyclopentanone, 3-ethyl-pentane, 3-methyl-2-butenal, 3-methyl-2-
thiophenecarboxaldehyde, 3-methyl-3-buten-2-one, 3-methyl-butanal, 3-methyl-furan, 3-
methylheptyl acetate, 3-methyl-pentanal, 3-pentyl-furan, 3-phenyl-furan, 3-
thiophenecarboxaldehyde, 3-thiophenemethanol, 4,7-dimethyl-undecane, 4-chloro-2,6-bis(1,1-
dimethylethyl)-phenol, 4-ethoxy-benzoic acid, ethyl ester, 4-ethyl-2-methyl-pyrrole, 4-ethyl-
benzaldehyde, 4-methyl-2-heptanone, 4-methyl-5-thiazoleethanol, 4-methylthiazole, 4-
nitrophenyl 2-thiophenecarboxylic acid ester, 4-penten-2-one, 4-quinolinecarboxaldehyde, 5-(2-
chloroethyl)-4-methylthiazole, 5-ethenyl-4-methyl-thiazole, 5-ethyldihydro-2(3H)-furanone, 5-
formyl-4-methylthiazole, S-methyl-1-undecene, 6-methyl-2-heptanone, 7-methyl-(E)-5-
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undecene, 9-octadecenal, acetaldehyde, acetic acid, acetone, acetonitrile, acetophenone, acetyl
valeryl, aminophenylacetylene, benzaldehyde, benzene, benzoic acid, benzyl alcohol, bis(2-
methyl-4,5-dihydro-3-furyl) disulfide, butanal, butanone, butyrolactone, carbon disulfide,
decanal, dihydro-3-(2H)-thiophenone, dihydro-5-pentyl-2(3H)-furanone, dimethyl selenone,
dimethyl sulfide, dimethyl trisulfide, dodecanal, ethanol, ethyl acetate, formic acid, heptyl ester,
furan, furfural, heptanal, hexanoic acid, isopropyl alcohol, isothiazole, isothiocyanato-methane,
m-aminophenylacetylene, methacrolein, methanethiol, methional, methyl (methylthio)methyl
disulfide, methyl isopropyl disulphide, methyl thiolacetate, methyl vinyl ketone, methyl-
pyrazine, methyl-thiirane, nonanal, octanal, octane, oxalic acid, diallyl ester, oxalic acid, isobutyl
pentyl ester, p-cresol, p-dithiane-2,5-diol, pentanal, pentanoic acid, 2,2,4-trimethyl-3-hydroxy-,
isobutyl ester, phenol, phenylacetaldehyde, propanal, propyl-cyclopropane, p-xylene, pyrazine,
pyrrole, styrene, thiazole, thiocyanic acid, methyl ester, thiophene, toluene, trans-2-(2-

pentenyl)furan, and tridecane.

52. (Previously Presented) The meat-like food product of claim 31, wherein the at least
two volatile compounds are selected from 2-methyl-furan, bis(2-methyl-3-furyl)disulfide, 2-
pentyl- furan, 3,3’-dithiobis-2-methyl-furan, 2,5-dimethyl-pyrazine, 2-methyl-3-furanthiol,
dihydro-3- (2H)-thiophenone, 5-methyl-2-thiophenecarboxaldehyde, 3-methyl-2-
thiophenecarboxaldehyde, 2-methyl-thiazole, dimethyl sulfide, decanal, 5-ethyldihydro-2(3H)-
furanone, dihydro-5-pentyl- 2(3H)-furanone, 2-octanone, 3,5-octadien-2-one, p-cresol, and

hexanoic acid.

53. (Previously Presented) The meat-like food product of claim 31, wherein the at least

two volatile compounds are 2-methyl-furan and bis(2-methyl-3-furyl)disulfide.

54. (Previously Presented) A meat-like food product produced by a method comprising:
providing one or more plant proteins; and
combining, with the one or more plant proteins:

a heme-containing protein;
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one or more of glucose, ribose, fructose, lactose, xylose, arabinose,
glucose-6-phosphate, maltose, and galactose; and
one or more of cysteine, cystine, thiamine, and methionine;
wherein the meat-like food product is free of animal heme-containing protein;
wherein cooking the meat-like food product results in the production of at least two
volatile compounds which have a meat-associated aroma; and
wherein the meat-like food product is in a form selected from the group consisting of a

hotdog, a burger, ground meat, a sausage, a steak, a filet, a roast, a meatball, a meatloaf, or

bacon.

55. (Previously Presented) The meat-like food product of claim 54, wherein the meat-like

food product is free of animal products.
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REMARKS

Claims 31-37 and 40-55 are pending, with claims 31 and 54 being independent. Claims
31, 34, and 35 have been amended to correct minor errors. No new matter has been introduced.

Applicant asks that all claims be allowed in view of the amendments to the claims. No
fees are believed to be due. Please apply any necessary charges or credits to Deposit Account

06-1050, referencing the above attorney docket number.

Respectfully submitted,

Date: December 3, 2021 /Heather L. Flanagan/
Heather L. Flanagan, Reg. No. 54,101

Customer Number 26191
Fish & Richardson P.C.
Telephone: +1 512-226-8156
Facsimile: (877) 769-7945

100561931.doc
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Commissioner for Patents
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REPLY TO NOTICE OF ALLOWANCE

In response to the Notice of Allowance dated November 4, 2021, enclosed is a completed
Part B - Fee(s) Transmittal.

The issue fee is being paid with this reply on the Electronic Filing System. Apply those
fees and any other necessary charges or credits to Deposit Account 06-1050, referencing the

above attorney docket number.

COMMENTS ON EXAMINER'S REASONS FOR ALLOWANCE

It is recognized that in accordance with M.P.E.P. § 1302.14, the Examiner’s reasons for
allowance need not set forth all of the details as to why the claims are allowed. In the above-
referenced application, it is not conceded that the Examiner’s stated reasons for allowance are
the only reasons for which the claims are allowable. The Examiner’s reasons for allowance
indicate that particular claim elements are not disclosed or suggested by the prior art of record,
yet the claims may be patentable for other reasons as well, including the inventive combination
of all of the recited claim elements. It is not conceded that the specific limitations identified by
the Examiner are necessary to distinguish the art of record or to satisfy the requirements of 35
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directed to the disclosed subject matter.
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In addition, each dependent claim stands on its own and may be allowable on its own
merits. In particular, each dependent claim may be allowable on the basis of a combination of
some of the features recited in the dependent claim and its base claim(s), which combination of

features may not include all of the limitations identified in the Examiner’s reasons for allowance.

Respectfully submitted,

Date: December 3, 2021 /Heather L. Flanagan/
Heather L. Flanagan, Reg. No. 54,101

Customer Number 26191
Fish & Richardson P.C.
Telephone: +1 512-226-8156
Facsimile: (877) 769-7945
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PATDOCTC@fr.com

PTOL-90A (Rev. 04/07)

Motif Exhibit 1150, Page 1593 of 1599



Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

ELIZABETH A GWARTNEY 1759

Application No. Applicant(s)
15/913,090 Fraser et al.
Response to Rule 312 Communication Examiner Art Unit | AIA (FITF) Status
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1. @ The amendment filed on 07 December 2021 under 37 CFR 1.312 has been considered, and has been:

entered.
entered as directed to matters of form not affecting the scope of the invention.

disapproved because the amendment was filed after the payment of the issue fee.

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.
disapproved. See explanation below.

entered in part. See explanation below.

/ELIZABETH GWARTNEY/
Primary Examiner, Art Unit 1759

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Response to Rule 312 Communication Part of Paper No. 20211208
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Application No. 15/913,090 Examiner : Elizabeth A. Gwartney
Filed March 6, 2018 Confirmation No. : 9878
Notice of Allowance Date: 11/4/2021
Title METHODS AND COMPOSITIONS FOR AFFECTING THE
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MAIL STOP ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AFTER ALLOWANCE
PURSUANT TO 37 C.F.R. §1.312

Please amend the application as indicated on the following pages. This amendment is

being filed concurrently with the payment of the issue fee.
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Case No.: IPR2023-00207
o UNITED STATES PATENT AND TRADEMARK OFFICE U-S. Patent No. 11,224,241

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/913,090 01/18/2022 11224241 38767-0015008 9878
26191 7590 12/28/2021
FISH & RICHARDSON P.C. (TC)
PO BOX 1022

MINNEAPOLIS, MN 55440-1022

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 279 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Rachel Fraser, San Francisco, CA;

Patrick O'Reilly Brown, Stanford, CA;
Jessica Karr, San Francisco, CA;

Celeste Holz-Schietinger, East Palo Alto, CA;
Elysia Cohn, Sunnyvale, CA;

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Impossible Foods Inc., Redwood City, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Case 1:22-0v-00311-CFC Document 20 Filed 07/25/22 Page 1 of 1 Page g iRe)2> 0020

atet

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following
[] Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
22-cv-00311-CFC 3/9/2022 for the District of Delaware

PLAINTIFF DEFENDANT

IMPOSSIBLE FOODS INC. MOTIF FOODWORKS, INC.

PATENT OR DATE OF PATENT
TR ADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 10,863,761 12/15/2020 IMPOSSIBLE FOODS INC.

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCL.UDED INCLUDED BY
7/25/2022 Izr Amendment [1 Answer [ Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT
TR ADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 9,943,096 4/17/2018 IMPOSSIBLE FOODS INC.

2 10,039,306 8/7/2018 IMPOSSIBLE FOODS INC.

3 11,013,250 5/25/2021 IMPOSSIBLE FOODS INC.

4 11,224,241 1/18/2022 IMPOSSIBLE FOODS INC.

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 1:22-0v-00311-CFC  Document 23 Filed 08/08/22 Page 1 of 1 Page g iRe)2s 0020

aterit

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of Delaware on the following
(] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
22-cv-00311-CFC 3/9/2022 for the District of Delaware

PLAINTIFF DEFENDANT

IMPOSSIBLE FOODS INC. MOTIF FOODWORKS, INC.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 10,863,761 12/15/2020 IMPOSSIBLE FOODS INC.

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
™ Amendment ] Answer ] Cross Bill (] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 9,943,096 4/17/2018 IMPOSSIBLE FOODS INC. (included by amendment on 7/25/22)

2 10,039,306 8/7/2018 IMPOSSIBLE FOODS INC. (included by amendment on 7/25/22)

3 11,013,250 5/25/2021 IMPOSSIBLE FOODS INC. (included by amendment on 7/25/22)

4 11,224,241 1/18/2022 IMPOSSIBLE FOODS INC. (included by amendment on 7/25/22)

5 See Exhibit A

In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director ~Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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