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Example 3

Transformation of ABICyanol 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 ABICvanol 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; i) 30 mM Tris containing 4% sucrose and 1 mM EDTA; ii) 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 S minutes at 4 °C. Resuspended cells were

used for conjugation.

Example 5

Transformation of ABICvanoel 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 pL LB medium. Subsequently, the E. 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 pL. 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 pum 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 uE 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 ABICyanol by 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 KoHPO4 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>;HPOs and
0.2 mM MgCla. 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 pg methylated DNA was added to 100 pL. 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 uL. 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 oriVT) 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 £. coli strain was grown in LB broth supplemented with the
appropriate antibiotics overnight at 37 °C with shaking at 100 rpm. The £. cofi culture was
centrifuged, washed twice with Zarrouk’s medium and resuspended in 100 plL 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 puL. 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 ug/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 Cyanoglobin (GIbN) in
Cyanobacterium sp. ABICvanol

[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 Cyanobacterium 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 SRNA, 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. ABICyanol

100222] 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 SRNA 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
(gIbN) 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-gIlbN S6803(ABICyanolopt)-TpsaB-Porf0316'-anti HO1 v1 allowed
constitutive and high expression of the glbN gene during the full length of the culture growth.

This was found to result in greater cyanoglobin production per day.
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[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 gIbN protein, each with its
own PcpcB promoter. Both plasmids encode the anti-HO1 sRNA sequence downstream of the
endogenous copper-inducible promoter from Cyanobacterium sp. ABICyanol.

[00228] The plasmids were transformed to Cyanobacterium sp. ABICyanol 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 Phycocyanin-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-PcpcB-
glbN_S6803(ABICyanolopt)-TpsaB-Porf0316'-anti HO1 v1 (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-glbN_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-GlbN
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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 Cvanoglobin (glbN) Gene in

Cyanobacterium sp. ABICvanol

[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. ABICyano1 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

PCC9108

[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-gIlbN 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 (GIbIN) 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-glbN 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)NHa sulfate. The pH was maintained at pH 7.3 by addition of 5 %
CO2 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 sSRNA 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 puL 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 Cyvanobacteriallv-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 coefficients. 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 SRNA 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 Phycocyanin from Cvangbacteria

[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 modified 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.
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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, Thermosynechococcus,
Chamaesiphon, Chroococcus, Cyanobacterium, Cyanobium, Dactylococcopsis, (rloeobacter,
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
polynucleotide 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, PpetJ, PpetE, PcorT, PsmtA, PziaA,
PsigB, PlirtA, PhtpG, PhspA, PclpB1, PhliB, PggpS, PpsbA2, PpsaA, PnirA, PnarB, PnrtA,
PisiB, PnrsB, PlrtA, PmrgA, PpstS, and PcrhC, Ppet], 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, Ppet] (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 1D NO: 45), Porf0223 (SEQ ID NO: 32), Porf0316 (SEQ 1D 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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INTERNATIONAL SEARCH REPORT International application No.
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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; A234 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

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

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. | 1-4

and Fig 2

D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered

to be of particular relevance

earlier application or patent but published on or after the international

filing date

“L” document which may throw doubts on priority claim(s) or which is

cited to establish thc 1 date of citation or other

special reason (as specified)

document referring to an oral disclosure, use, exhibition or other

means

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

wp

“T” later document published afier the international filing date or priority
date and not in conflict with the aptﬁllcatlon but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be

considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be

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 209

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: 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 OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)
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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. I:] Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements 1o such an
extent that no meaningful international 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. IIl  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 I+, 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. [t 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 heterclogous 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**************

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

[

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

3. D 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 tc leghemogiobin

Remark on Protest I:l 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:l 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 Il (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 |+ 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 encoding 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] - *polynucleotide ... 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/cell
(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-cantaining 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 globin)'), 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, cyanobacterium 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 lack 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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MATILLARD REACTION COMPCOUNDS OF CYSTEINE AND A SUGAR HAVING MEBATLIKE FLAVQUR

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

compounds for providing such flavouring,

It is known that the formation of meat flavour proceeds via a sequence of steps known as the
Maillard reaction. The sequence may be represented as follows:

R O COOH

COOH HO
_ glycosamide
H,N——CH + (CEQH)P st HC {unstable)
R! 2 (CHOH),
amino acid sugar
RZ
rearrangement
R]WCI,‘.-HM COOH
NH
H,C
brown pigments ol IS o
& flavour compounds
many B
steps (CHOH),
R

Amadori componnd

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

are key intermediates in the formwmtion of flavours,

Motif Exhibit 1150, Page 1388 of 1599



10

15

WO 2005/019168

2

Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

POT/CH2004/000564

One amino acid for which no Amadori compound has hitherto been identified is cysteine

{CH{SH)}.CH(NH,).COOH). Cysteine plays an important role in the

development of flavour

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

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

Chen., 28, 698 B1965). Numerous references have sitributed to sulphur compounds a central

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

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

stable 2-glycosylthiazolidine-4-carboxylic acids, and this reaction competes with, and may

gven prevent, the formation of Araadori compounds.

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

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

flavour in foodstuffs. The invention therefore provides a compound of

CHg e O FIN~—CH,

SH
. COOH 0

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

the fornmla &

Cr{ CHOH e R

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

in equilibrion with two other forms, Ia and Ib, as shown below:

CH ~CH-COO" H, ;GQQ" H ;GGD"
G c
SH NH+ PN <5
? 2 H,06  aNH, H.O H,Ce 4 NH,
T
ﬁ” ‘ a— 8! dgH, % gt scm,
&.0H N 2 + H O 2,
-0 $ron ~C
(CHQHEH {CHOH)n €HOC§3n f{}
{
CH,OH CH,OH CH,
i fa ]
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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. Aming acids or their salts may be
regcted with an aldose either in the preseuce of about 20% of water (see B.F.L.J. Anet, Austr,
J. Chem. 10, 193-187 (1957)) or in an organic solvent (see K. Heyns and H. Paulen, Liebigs
Ann. Chem., $22, 160 (1859)). In all preparations of Amadori compounds so far known, a
reaction medium with low water cortent is essential to bring about the required condensation
with aldoses to glycosyl amines. However, the preparation of the Amadori compounds of
cysteine can also convendently be camved out in dilute agqueous solutions or in mixtures of
water with water-miscible solvents. It is not necessary io 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 preferved to
accelerate it by heating. The preferred temperature will depend on the solvents used and on the
reactant concenirations, but the temperature generelly lies between 60° and 110°C. At 90°-
106°C, the preferred reaction time of the aquecus buffered reaction mixture is from 1-12

hours.

The sugars t0 be used for the present invention are aldoses with 3-6 carbon atoms, including
aldopentoses, aldohexoses and deoxyaldohexoses. Specific sugar cxanples are the
aldopentoses ribose, arabinose, xylose and lyxose, the aldohexoses ghucose, mannose and
galactose and the 6-deoxyaldohexoses thamnose, fucose and chinovose. Mixtures thereof can

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

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

form free cysieine under the reaction conditions. Both L- and D-cysteine and mixtures 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 nixtwes of weak acids and bases or compounds that possess
both an acidic and a basic fimction. Suitable acids include carboxylic acids and phosphoric
acid. Typical exaropies of bases include the salts of the previcusly-mentionsd acids, for
example, thelr alkali metal salts of their salis with nitrogen-containing bases such as pyridine,
oepicoline and tertiary amines. Primary and secondary amines may also be used, but
preferably only if the reaction medhun contains a large excess of water, o prevent the
competitive reactions of these amines with the aldose to glycosylandnes and Amadori
rearrangenient compounds of these amines. Examples of compounds with hoth acidic and
basic functions are amino acids or their salis, for example giyciﬁﬁ, proline and monosodimm
glatamate, or ribonucleotides or their salts, such as disodivm nosine-3~roonophosphate. 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 isolated as crude products and purified by

known methods to give the compounds in colourless, crystalline form.

The Amadort compounds of this invention may be used to impart a meat-like tasie to
foodstuffs, both meat and non-meat, by incorporation of the compounds or compositions
containing them into the foodstuff and subsequent heating. The preferred beating time depends
on the water activity, the temperature used and the nature of the Amadori compound, hut

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

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

hereinabove described to confer on a foodstuff a meaty flavour or aroma.
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The concentration required may vary over a wide range, depending on the desired taste and
aroma effects, but as a general guide, they are employed in concentrations of from 5 to 5000
pprm by weight of foodstuff in consumable form. Good resulis are obtained by using from 200~

2000 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 1

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

A solution of 60.5 g (0.50 mol} L-cysteine 82.5 g {0.55 mol} D-xylose and 50 g (about 0.60
mol) of a mixture of methylated pyridines in 750 m! demineralised water was heated to sbout
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 mol) acetic acid was added and the solution was heated for a finther 6 h at
90°C. The conversion to Amadori compound was then about 25%. The solution was cooled to
room temperature and the solution was then continuously extracted with ether to vemove the
methylated pyridines. The solution was passed through 2 40 x 4 cm column of Bio-Rad AG
50W-X4 (H"} cation exchange resin. The column was washed with 1 L water and the absorbed
substances were displaced from the column with 0.3N anugonia. Fractions contzining 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, erystalline compound separated. The

pure compound did not melt but decomposed above 170°C.
Found 1 C 3787, H3.86; N 5.51; § 12.65; 0 37.80.
Cale. for CeHisNSOg (253.27) :C 3794, H397;, N 5.53; 8§ 12.66; © 37.90.

The product was dried prior to element avalysis (in vacuo over P;0s, 18 h at 69°C).

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

[2,2,3,3-“H,}-propionate) were as follows:
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Major isomer Minor isomer assignment

26.5(1) 25.6(1) 6

53.8(1) 50.2(1) C3

61.5(d) 57.0(d) Cs

65.2(1) 65.2(%) CH,OH

71.9(d) 71.6(d) 1 CHOH

75.0(d 76.6(d)

81.5(s) 80.9(s) C2

{73.4(s) 173.0(5) carboxyl carbon

EXAMPLE 2

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

L-cysteine. HCI monohydrate (17.6 g; 0.1 mol) was dissolved in 50 mi of demineralized water
contained in 8 150-m! round-bottomed flask. Disodinm hydrogen phosphate (14.2 g; 0.10 mol)
or 90% lactic acid (10 g; 0.10 mol) was added and the pH of the resulting solution adjusted 1o
5.6 by slowly adding with stirring an aquecus 50% sodium hydroxide solution. The sugar
{0.11 raol) was then added and the mixture stired 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 i vacuo to 30%. The flask was then equipped, via a double neck adapter, with
a mechanical stirrer and a reflux condenser, and heated with stirring for 7 h in 2 thermostated
water bath of 80 °C. The conversion to Amadori compound is 35%. Isolation was performed

as described in Example 1.

EXAMPLE 3

Continuous procsss for production of Amadori compound of L-cysteine aund D-xylose

The continnous reactor consisied of a 45x2.5 1D cm glass colunm with teruperature control
jacket packed with Bio-Rex 9 anion exchange resin (O}, 100-200 mesh. A restriction
consisting of a 500 x 0.3 ram ID Teflon™ tubing was connected {0 the column outlet to

prevent the formation of gas bubbles in the colunmm. The column was thermostated at 90 °C. A
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50% thiazolidine solution, prepared by heating equimolar amounts of cysteine and xylose in

water for 1 b at 50 °C, was pumped through the column at a rate of 0.5 mi/min, Analysis of

saruples taken af regular time infervals showed that the conversion to Amadori compound

increased from12% after 2 hws to 35% after 6 brs. 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.

EXAMPLE4

Preparation of the Amador compound of L-cysieine and D-ribose

‘The same equipment was used as was used in Bxample 1. 12,12 {0.1 mol} of L-cysteine,

15g (0.1 mol) of D-ribose and 27.2g (0.2 mol) of potassivm dihydrogen phosphate in 150 mi

demineralised water were heated for 6h at ca. 20°C under nitrogen. The resulting brown

soluiion was passed through a 35 x 2.5¢m column of Dowex ™ S0W-X4 (H") cation exchange

resin, The newtral components were washed from the column with 1L water and the nitrogen-

containing subsiances were displaced from the columon with 0.3N amwnonia. Fractions

containing more than 50% of the compound were combined and evaporated 7 vacuo to small

volume. After the addition of fust enough ethanol to cause no cloudiness, crystalline

compound separated. The pure compound did not have a sharp meliing point but decomposed

at 132°-135°C. The results of a “C NMR spectrum (in D,0; 4 in ppm) were as follows:

26.80)
55.2(6)
61.9(d)
65.6(6)
74,0(d)
75.9(d)

174.0(s)

Minor isomer assignipent
2575 Cé

SLuD C3

3738 <3

65.3(t) CHOH

73.4(d) }CHOH

77.8(d) -

81.1(s) C2

173.5(s} carboxy! carbon
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The process of Example 3 was repeated with L-arabinose instead of D-xylose. The resulting

crystalline material melted with decomposition at 171-173 °C.

The results of a °C NMR spectrum (in D,O; 6 in ppm) were as follows:

26.9(1)
54.9(0)
62.1{(d}
63.4(%)
73.7d)
77.7d)
81.1{s)
174.0(s)

EXAMPLE G

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

Minor isomer

25 8(t)
51.7(%)
57.2(d)
65.6(t)
73.9(d}
76.2(d)
82.8(s)

173.6(s)

Cé
3
s
CH,CH

} CHOH

C2

carboxyl group

An aqueous solution of 12.1g (0.1 raol) of L-cysteine, 19.8g (0.1 mol) of D-glucose and 11.5¢

(0.1 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

500mal water and the Amadori compounds recovered as deseribed in Exaniple 2. The results of

a PC NMR spectrum {in D,0; § in ppm) were as follows:
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Major isomer Minor isomer asgigmment

27.1(¢ 25.9(1) 6

5410 50.3(1) C3

61.6(3) 57.2d) C5

635.1(1) 65.1(t) Ce’

63.3(0) 63.0(8) CH,OH

71.6(d) 71.3(d) l

73.3(dH 73.5(d) CHOH

74 4{d} 76.1{d) J

81.8(s) 81.1{s) C2

173.6(s} 173.0(s) carboxyl carbon

EXAMPLE 7

Preparation of the Amadori compound of L-gysicine and L-rhamnose

A solution of 3.3 g (0.30 mol) L-cysteine 49g (0.27 mol} L-rhamnose monohydrate and 30 ¢
(about 0.0 mol} of a mixture of methylated pyridines and 72g (1.20 mol) acetic acid in 450 mi
demineralised water was heated for §h on a steam bath in 8 1L round-bottomed flask equipped
with a reflux condenser. The resuiting brown reaction mixture was purified as described in
Exarople 1. The resulting crystalline compound decomposed at 183°C. The resulis of a C

MNMR spectram (in InO; § in ppm) were as follows:
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Maior isomer Miner isomer assignment

21.1 or 21.2(Q) 21.1 or 21.2(q) CH;

26°9(t) 25.9(1) 6

34.3(5) 50.8(8) o3

62.1(6) 57.0(d) s

62.9(d} 697y

75.2{d) T4.7{d} CHOH

75.8(d) 75.4(d)

81.3(s) 81.8{s) 2

173.9(s) 173.5(s) garboxyl carbon

FXAMPLE R

Sensory evaluation of Amadori compounds

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

Porlion A:  no treatment {contral);

Portion B: addition of 480ppm (4.0mmol/L} L-cysieine + 532ppm (4.0 mmol/L} D-xylose;

Postion C: addition of 1000ppm (4.0 mmol/L) Z2-xylosylthiarolidine-4-carboxylic acid
(prepared according to R. Bogndr 7 af, Liebigs Ann.Chem. 738, 68 (1970);

PortionD:  addition of 1000ppm (4.0 numol/L} of the Amadori compound of Example L.

The mixtures were bottled and sterilised in an autoclave for th at 1060°C. On semsory
evaluation, Mixture D was preferred, because of its nwch strouger meaty taste. Moreover, it
lacked the cysteine-like off-asic of Mixbwe 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

veaching this temperature, 35ml water was added. This was used as an unflavoured control.
A second gravy was prepared by adding 100mg (1000pput) of the Awmadori compound of
Example 2 to 100g of margarine and heating to 160°C. When this tenperature was reached,

A5ml water was added.

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

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

i. A compound of the formula T:
CHY e CH = HN CH = o CHOH R
SH
CooH O 1

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

2

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

miscible sclvents.

3

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

preferably o between 60° and 116°C,

4. A method according to claim 2, i which the reaction is carried out in the presence of a

buffer having a pH of from 1-8, preferably of from 2-6.

|91

A method of conferring a meaty flavour or aroma on a foodstuff, comprising the

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

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

aroma,
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YEAST AUTOLYSATES
5
Field of the invention
The present invention relates {0 yeast autolysates, (0 a process Tor producing yeast
autolysates and o the use of yeast autolysates in food applications.
1G Bagkground of the invention

“Autolyzed yeast” or "yeast autolysate” has been known for many years as a source
of protein, peptides, amino acids, fats, minerals and B-vitamins. The Food Chemical Codex
defines Aulclysed Yeast as follows: "Aulolysed Yeast is the concenirated, not exiracted
partially scluble digest oblained from food-grade yeasts. Solubilisation is accomplished by

15 enzyme hydrolysis or aulolysis of yeast cells. Autolysed Yeast contains both soluble and
insoluble componentis derived from the whole yeast ceil.

A “veast aulolysate” is not the same as a “yeast extract” as can be deduced from th
same Food Chemical Codex which defines a “yeast extract” as follows: "Yeast Exiract
comprises the water soluble componenis of the yeas! cell, the composition of which is

20 primarily amino-acids, peptides, carbohydrates and salls. Yeast Extract is produced through
the hydrolysis of peplide bonds by the nalurally occurring enzymes present in edible yeast or
by the addition of food-grade enzymes”.

The yeast autolysate thercfore differs from the “yeast extract” because the yeast
autolysate, in addition o all the interesting components present in yeast exiracts, also

25  contains interesting components like B-glucans, mannoproteins and the yeast lipid fraction,
present in the yeast celi wall, Another major difference is thal the yeast autolysate contains a
lot of insoluble components whersas the veast extracts only comprise the water-soluble
components of the veast cell. A veast extract contains more than 95% soluble material and
usually up to 100%. In the production process of the yeast extract, the inscluble are removed

30 by a suitable solid liquid separation whereas in the preduction of the yeast autolysate this
step is lacking. The entire autolysate is subjected to a concentrating/drying step.

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

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

The high amount of insolubles make the veast autolysates unsuitabls for modemn

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 solubilized protsin, peptides and
amino acids in classic yeast aulolysates makes them less atltraclive for savoury food
applications where the final flavour profile is amongst others dependent on for instance
Maillard reactions {reactions in which the soluble fraction is invoived).

10 Another disadvantage of prior arl yeast autolysates is the almost complete absence
or at least very low levels of 5'-GMP and §-IMP. This makss the prior art veast autolysates
unsuitable for applications where taste enhancement is desired. No commercially available
yeast aufolysate has been found which contains more than 1.5 wit% [5-CMP + 5-IMP] based
on sodium chioride free dry matier (and wherein §-GMP and §-IMP are sxpressed as their

15 2Na.7H:O salts).

it is an object of the present invention to solve the problem associated with the prior
art yeast autolysales and to provide yeast autolysates with a2 higher amount of solubles as

well as a process for their production.

20 Delailed description of the invention

Definitions

¢ Food Chemical Codex: Aulolyssd Yeast is the concentraled, not exiracted, pariially
soluide digest obtained from food-grade veasts. Solubilisation is accomplished by

25 enzyme hydrolysis or aulolysis of yeast cells. Autolysed Yeast containg both soluble and
insoluble components darived from the whole yeast csll.

e Food 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 coourring enzymes present in edible yeast or by the addition of food-grade enzymes.

+  The “dry solids ralio” is defined herein as the ralio belween solubilised solids and {otal
solids of the yeast autolysate. The dry solids ratio is determined as foliows: 5 grams of
yeast autolysate is added fo 100 grams of boiling waler in a 200 mi glass beaker. The p
is approximately 8. The resulling suspension is stirred for 20 minutes with no extra

33 heating. The experiment is caried out at room temperature and therefore the
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temperature of the suspension will slowly decrease. After 20 minutes and when the
suspension has reached a termnperature of belween 20 and 70°C, 5 ml of the suspension
is filtered over a 045 um filter (0.45 um GD/X PVDF syringe filter, 25 mm diameter,
Whaiman), and the permeale is collected. The dry solids in the permeale and the dry
solids in the initial suspension are determined using a dry solids balance. Approximately
2 grams of the suspension is applied onto a filter paper, which is then applied to a Smart
System® Moisture / Solids Analyzer Infra Red reader (CEM Maithews). The dry solids

ratio is calculated as foliows:

dry sclids in the permeale (g)

Dry solids ratio = X 100%

dry solids in the initial suspension (g}

e Yeast is defined herein as a solid, paste or liquid comprising yeast cells such as a
fermentation broth used for the production of yeast or a cream yeast as usad in the
haking industry and which is a concentrated and washed suspension of yeast celis and
which may have a yeast dry matier betwsen 20-25% or even higher, or an active or

instant dried yeast or any other form of product which comprises yeast cells.

in a first aspect the present invention provides a yeast autolysate having a dry solids
raiio as defined hereinbefore of 250% and =85%. More preferably, the yeast autolysate has a
dry solids ratic of 255%, more preferably 260%, more preferably 265%, more preferably
270%, more preferably 275%, more preferably 280%, more preferably 285 and 285% based
on sodium chioride free dry matier of the yeast autolysate. Preferably, the veast autolysale
has a dry solids ratic of £80%. For a yeast autolysate containing sodium chloride, the value
of the corresponding dry solid ratios will be higher dug to the high solubility of sodium
chioride. For instance, when a yeast autolysate without sodium chioride with a dry solids ratio
of 50% is formulated with sodium chioride to a final sodium chloride concentration of 40 wit%
{i.e. 80% yeast material), the resulling formulated veast autolysaie will have a dry solids ratio
of 40 (NaCl) + 50% of 60% {yeast matsrial} = 70%.

in a preferred embodiment, the yeast autolysate of the invention further comprises 5'-
ribonucleotides. In the context of the present invention, “5'-ribonuclectides” refers to the total

amount of 5-monophosphate  ribonucleotides formed during RNA  degradation: 5
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monophosphate guanineg (5-GMP}, 8-monophosphate wracil (5-UMP), 5-monophosphate
cytosine (O-CMFPF), &-monophosphate adenine {5-AMP), where 5-AMP may be partially or
completely converted into 5-monophosphate inosine (8-IMP). Preferably, the vyeast
autolysats of the invention comprises at least 0.75% wiw 5-GMP on sodium chloride free dry
5  matler, more preferably al least 1% wiw 5-CMP, more preferably al least 1.5% wiw §-GMP
more preferably at least 2% wiw and most preferably, the veast autolysate of the invention
comprises at least 2.5% wiw 5'-GMP on sodium chloride free dry matter. Weight percentage
caloulations of the &-ribonucieotides are based on the disodium salt heptahydrate thereof
unless otherwise specified. All percentages are calculated on sodium chioride free dry
10 matter. In the present invention, the phrase “sodium chioride free dry matler” 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 performed by
methods known o thoss skilled in the art.
i5 Due fo the constitution of RNA, 5-UMP, 5-CMP and 5-AMP will also be present, hut
these nucleotides do not contribute significantly to aste or flavour enhancement. When 5'-
AMP is transformsd into B-IMP, typically by adenylic deaminase, the aulolysate will
comprises 5-IMP, which contributes to flavour enhancemeani. Therefore, yeast autolysates
gontaining 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 chioride free dry
matter, more prefarably at least 1% w/w 5-IMP, mors preferably at least 1.5% wiw 5-IMP,
more preferably at least 2% wiw §-IMP and most preferably, the yeast autolysate of the
invention comprises at least 2.5% wiw 5-IMP on sodium chloride free dry matier. It will be
understood by the skillad person, that it is highly preferred that the veast autolysate of the
25  invention comprises both 5'-GMP and 5-IMP in the concentrations given above.

The yeast autolysate of the invention may further comprise sali, preferably sodium
chioride. Preferably, the yeast aulolysale of the invention comprises 2 5% and £ 50% wiw
sodium chioride. More preferably, the yeast autolysate of the invention comprises at least
10%, more preferably at least 20%, more preferably at least 30%, more preferably between

30 35 and 45%, most preferably 40% - all w/w. Preferably, the veast autolysate of the invention
comprises = 50% sodium chiorids (whw),

The yeast auviolysale according to the present invention has as a major advantage in
comparison with the prior art yeast autolysates that & grealer fraction of the cell yeast
constituents is solubilised. As a result thereof, a larger fraction of the cell constituents can

35 contribuie to flavour formation or enhancement in subsequent food applications. In fact, the
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functionality of the cell’s constituents is utilised more efficiently. This is also reflectad in the
wider flavour profile which may be achieved with the autolysates according to the invention.
A yeast autolysate of the present 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
3  enhancer. The degree of solubilisation is s0 high that the aulolysale of the present invention
may advantagaously be used in feed or food applications which require solubility higher than
those of classic yeast autolysates. For example, the yeast autclysate of the present invention
may suitably be used for meal 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 degree of solubilisation and the more peplides,
amino acids and other compounds are available for participating in flavour generating
reactions.

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

15 lipid fraction. Beta glucans are known to have a positive effect on the immune response,
while mannoproteing may contribute to Maillard reactions {and hence 1o flavour and taste).
Similarly, lipids also positively influence the taste and/or flavour profils.

in a second aspect the invention provides a process for preparing the veast
aufolysate of the invention having a dry solids ratio of 2501% and £95%, more preferably

20 having a dry solids ratic of 255%, more preferably 280%, 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 ysast —~ as defined hereinbsfore - {o autolysis or hydrolysis at pH 4-7 and at a

25 temperature in the rangs of 30-70°C in the presence of a protease; and
b. concentrating the complete reaction mixiure 1o vield the yeast aulolysale,
with the proviso that the process does not comprise a solid liguid separation step in order {0
for insiance separate insoluble cell walls from soluble cell components. The concenirated
reaction mixture oblained after step b} is preferably dried by technigues known in the art.

30 in order to make the ysast aulolysale of the invention comprising sall, preferably
sodium chloride, the latter may be addsed during any step of the process but prefarably
before the drying step. For instance part of the salt may be added during step a} and the
remainder before or afler siep b), or all may be added in slep a) or before or after step b).

The salt may be added as a solid, or in the form of a salt solution. The amount of sall {c 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 yeast which is subjected {o autolysis or hydrolysis
is preferably cream ysast as defined hereinbefore. in ancther embodiment of the invention,

5 the veast which is subjected to aulolysis or hydrolysis is a veast fermentation broth. The
advantage of using the veast fermentation broth as a starting material for the autolysis or
hydrolysis instead if using cream veast is an increased yisld and a reduced cost price of the
yeast aulolysate since the inlermediate concentrating and washing steps {0 oblain cream
veast can be omilted. Different starting materials will lead o veast autolysates with a different

10 taste profile.

The veast may be any type of food-grade ysast, for example baker's yeast, hesr
veast or wine veasi. Preferably, a veast strain belonging to the genera Saccharomycss,
Kiuyveromyces, Candida or Torw/a is uzsed. In a preferred embodiment a veast sirain
belonging to the genus Saccharomyces, L.e. Saccharomyces cerevisiag, is used.

15 in one preferred embodiment, the yeast aulolysate of the present invention is
obiained by autolysis of yeast. In the context of the present invention, aulolysis of yeast
refars 10 a process well-known and described in the arl, see e.g. Savory flavors, Tilak W,
Nagodawithana, Esteskay Associates inc. 1885, Autolysis is the degradation of the yeasi by
its own endogenous enzymes afler the yeast's cell wall has been damaged or disrupted.

20 Damage or disruption of the cell wall may be effecied by any suilable means, for example
machanically, chemically or enzymatically. A typical autolysate is rich in peptides and amino
acids as compared o 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 more

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 conlext of the present invention, hydrolysis of yeast
refers to the process which is generally described as controlled lysis of the veast cell. Alter
inactivation of the yeasts endogsnous enzymes, yeast degradation is performed by

30 exogenously added enzymes. In one embodiment, one or more proleases, peptidases and/or
glucanases arg added to hydrolyse the veast.

The protease or peptidase used for preparing the vyeast aulclysale may be of
vegelable, baclerial or fungal orgin and may be of distingl specificity, for example proling,
cysteine, serine, glutamine or leucine specific. Suitable examples 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 glso be of vegelable, bacterial or fungal origin, in particular those
belonging 1o the class EC 3.2.1.6 enzymes.

in one embodiment, the yeast autolysate of the present invention is obtained using a

5  combination of one or more proteases and/or peptidases andfor glucanases. In a preferred
ambodimant, an endoprolease and a glucanase are present (o producs a yveast autolysats by
autolysis or hydrolysis. The snzymes of the combination may be added simultansously or
consecutively. They may bg added in one portion or in several portions. In another
embodiment, the enzymatic treaiment is combined with mechanical ireatment.

10 The ameount of enzyme {o be added will depend on several faclors, such as on the
enzyme{s) which is {are} used and whether or not & combination with other fraaimsnis, such
as mechanical treatment is applied. Typically, the one or more proteases, peplidases or
glucanases are used in concentrations where the enzymes are in excess, which can easily
be determined by the psrson skilied in the arl. For econonmiical reasons, the loweast amount of

I5  excess may be used.

The prior art processes producing the prior art veast aulolysates with low dry solids
ratios {L.e. below 50%) are, for cost reasons, carried ouf in the shortest ime course as
possible, using the smallest amount of enzyme possible. A high dry solids ralio is not
appreciated as a valuable property of the veast aulolysate. The yeast aulolysates of the

20 present invenlion may be obtained by the process of the invenlion. The difference belwesn
the process of the invention and the prior art processes 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 higher temperature. Of course, the femperature should not be so high that it will

25  damage the enzyme(s) used. The protease amounts required and optimal conditions in order
to oblain 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 oplimisation, the skilled person can withoul undue burden delermine the optimal
conditions to obtain a dry solids ratio of at least 50% using a given enzyme and a given

30 enzyme conceniration. Allernatively, at a given lemperature and/or maximum time of
digestion, the skilled person can readily determing the amount of enzyme {0 be added in
order to abiain the yeast autolysate of the invention. Suitable incubation times for step a) of
the progess 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 6, 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 86°C, most preferably between 45 and 55°C, e.g. 50°C.

in one embodiment of the process of the invention, prior 1o step b}, the reaction

3 rbonuclectides and optionglly an enzymatic realment to convert 5-AMP into 5-IMP. In ¢cne
ambodiment, a -ribonuclectide containing yeast autolysate is prepared by a process which
comprises incubation with phosphodiesterase according to methods known in the art,
preferably at a pH in the range of 4.8-5.5 and preferably at a temperature in the range of 55-
88°C. Controlled hydrolysis allows for the production of veast autlysates which contain 5'-

10 ribonuclectides.

The yeast aulolysaie may be concentrated by methods Known in the art, such as by
reverse osmosis, ulirafiliration or evaporation. in preferred embodiment, the yeast
aulolysate is concentrated by evaporation. After concentration, the veast aulolysate may be
dried and formuiated. In a preferred embodiment, the ysast autolysate is concenirated by

I5  evaporation and spray dried.

Using the process of the invention, veast autolysates may be obtained with improved
performance with regard {o injectahility, taste enhancement and flavour profile. Novel flavour
profiles may be obtained depending on the yeast fraction which is used and depending on
whether the veast fraction has been subjected o autolysis or hydrolysis. Depending on the

20 lysis method used, the yeast aulolysate may comprise 5'-ribonucleclides in addition 1o the
cell wall or cell wall components, proteins, peptides, amino acids, minerals, garbohydrates,
B-vitamins.
in a third aspect, the present invention relates 1o the use of a yeast aulolysale
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 products of the invention may be used
as or in a flavour provider, e.q. in process flavour reaclions, as or in a flavour enhancer, as or
in a flavour improver, as or in a op note carrier. In one embodiment, the veast autolysate is
used in or as a fabletop application. A flavour enhangcer, a flavour improver, a top-note carrier
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-nole
carrier or table-top application may comprise 0.1-30% wiw of the autolysate of the present

invention.

EXAMPLES
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Example 1
Generation of a veast aulolysate from cream veast by autolysis

One liter of cream vyeast of Saccharomyces cersvisiae was heated to 50°C.
Subsequently, 2 ml Alcalase® (Sigma Aldrich, containing protease from Bacilius
ficheniformis) was added and the mixiure was incubated for 20 hours without pH adjustment.
Solid sodium chloride was added so as to give a yeast aulolysate with 40 wit% sall. Finally,
the salt containing reaction mixiure was concentrated by evaporation and spray-dried.

The resulting powder was analyzed for its composition and the resulis are presented
in Table 1. The rasulis demonstrate the very high amount of solubilised solids in the veast
auiolysate. Sedimentation tests have demonstrated thal it takes aboul 24 hours before

sedimentation slarts, while this only takes seconds to minuies in prior art yeast aulolysales

Table 1 - Composition of the yeast autolysate of Example 1

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

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

One liter of cream yeast of Saccharomyces cerevisiage was heated at 85°C for 5
minutes and subsequently cooled down to 50°C. Next, 2 mi Alcalase® (Sigma Aldrich,
containing protease from Bacillus licheniformisy was added and the mixture was incubaled
for 6 hours without pH adjustment. After this incubation, the mixiure was ireated with 5
phosphodiesterase for 15 hours at pH 5.3 and 65 °C o hydrolyse the RNA. After this, the
mixture was treated with deaminase (Amano) for 5 hours at pH 5.1 and 55°C {o convert the

5-AMP into 5'-IMP. Solid sodium chioride was added s0 as 1o give a veast autolysate with 40
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wit% salt. Finally, the sailt containing reaction mixture was concenirated by evaporation and
spray-dried.

The resuliing powder was analyzed for its composition and the resulis are presented

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

5  aulolysale. The results in Table 2 also demonstrate the presence of more than 1.5% wiw &'

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

for yeast autolysates made by hydrolysis.

Table 2 - Compuosition of the yeast autolysate of Example 2

Component %
Dry solids ratic” G
Dry solids ratio’ 87
Nitrogen {(Kiehldahi)' 10.2
Protsin (N * 6.25) 63.8
Amine nitrogen’ 3.5
Amino nitrogen/total nitrogen (AN/TN) 34.3
Ash’ 5.9
Solids {cell walls)' 32.1
Free amino acids/total amino acids 17.3
5-GMP’ 2.8
5'-IMP 3.0
Giutamic acid’ 2.1

10 *BRased on filterability of a 5% suspension over 2 0.45 um filter. ' on NaCi free dry matter

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

One liter of fermentation broth of Saccharomyoes cerevisiae was heated to 50°C.

®

Subsequently, 1 ml Alcalase” (Sigma Aldrch, oconlaining protease from  Baciflus

ficheniformis) was added and the mixiure was incubated for 20 hours without pH adjusiment.

20 Solid sodium chioride was added so as to give g yeast autolysate with 40 wi% salt. Finally,
the sall containing reaction mixiure was concentrated by evaporation and spray-dried.

The resulting powder was analysed for its composition and the resulls ars presenied

in Table 3 and demonstrate the very high amount of solubilised solids in the yeast autolysate

according o the invention {dry solids ratio 85%s;).

25
Table 3 Composiiion of the veast aulolysate of Example 3
Component %
Dry solids ratic” 85
Dry solids ratic’ 75
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Nitrogen (KiehidahiY

7.2

Protein (N * 6.25)

45.0

Amine nitrogen’

2.4

Aming nitrogen/toial nitrogen (AN/TN)

34.1

Ash’

215

Solids (cell walis)’

20.7

Free amino acids/iotal amino acids

37.4

Giutamic acid’

2.2

Betaing'

6.9

* Based on filierability of a 5% suspension over a .45 um filter. " on NaCl free dry matter

Example 4

Comparison of dry solids ratios

The dry solids ratios of autolysates according to the invention were compared with the

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

10 suspended in boiling water and the {otal weight was made up to 100 g with waler. Nexi, the

different suspensions were filtered over a 0.45 um filter. The dry solids ratio is a measure for

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

Table 4 - Comparison of the solubllity of different autolysates

Diry solids level in Dry solids ratio

Yeast autolysale . autclysate as Based on
¥ suspension | permeats simh NaCl-free dry
B, £>74

(%) (%) %) matter (%)
BioSpringsr 2000 5.04 2.03 40 40
Autolysate from Example 1 4.66 4.00 886 76
Autolysate from Example 2 4.82 3.86 80 67
Autolysate from Example 3 479 4.07 85 75

5

The resulls presented in Table 4 clearly demonsirate that the commercial yeast

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

invention.
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Exampie 5

Flavour profile of the new yeast aulolysates

<

i The autolysates from Examples 1, 2 and 3 were tested by a test panel. The resulls
are praesentsd in Table 5 and show that the flavour and taste of the autolysates prepared by
the method of the invention varies depending on the starting material and the lysis method
which is used. Flavour profiles ranges from yeasty to meaty and liguorice.

10

Tasie Smell

Autolysate example 1 | Yeasty, bouillon, slightly sulphuric | Sulphuric, yeasty

Autolysate example 2 | Sweet, full, slightly bouiillon Slighily yeasty

Autolysate example 3 | Meaty, yeasty, liquorice, sweset Sweet, bouillon
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CLAIMS

1. Yeast aulolysate having a dry solids ratio of 250% and <£85% based on sodium

3 chioride free dry matter of the yeast autclysate.

2. Yeast autolysate according fo claim 1 comprising at least 0.75% w/w §-GMP on

sodium chlcride free dry malter of the yeast autolysate.

10 3. Yeast autclysate according to claim 1 or 2 which comprises at least 0.75% wiw &5
IMP on sodium chioride free dry matier of the yeast auiolysate.

4. Yeast aulolysate according o any of the preceding claims further comprising salt,
praferably sodium chioride.

15

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

dry solids ratic of 250% and s95% comprising:
a.  subjecting yeast to autolysis or hydrolysis at pH 4-7 and al a temperature in the
range of 30-73°C in the presence of a protease; and
20 b.  concentrating the cormplete reaction mixture o vield the yeasl aulolysale
with the proviso that the process does not comprise a solid liquid separation siep.

6. The process according lo claim 5§ further comprising the step of drying the

concentrated reaction mixiure obtained in step b).
25

7. The process according to any of claims 5-8 further comprising adding sall, preferably
sodium chioride.

8. Process according to any of daims 5-7, wherein the yeast is cream yeast or a

30 fermentation broth.

8. Process according to anvone of claims 5-8, wherein the veast is a species from the
genera Saccharomyces, Kiuyveromyces, Candida or Torula, preferably the genus
Saccharomyces, more preferably Saccharomyces cerevisiae

35
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10. Process according to any of claims 5-8 where the veast is subjectad o autolysis and

the protease is an endogenous prolease of the yeast

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

5 proteases, peptlidases andfor glucanases.

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

the protease is added afler inactivation of the veast endogenous enzymes.

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

proteases, peplidases and/or glucanases.

14. Process according to claim 10, wherein the further treatment comprises further
snzymatic treatment o produce 5'-ribonuclectides and optionally a further enzymatic
i5 treatment to convert 5-AMP into 5-IMP.

15. Use of a product obtained by a process according to anyone of claims 4-15 or a veast
autolysate according to anyone 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 nolte carrier or as or in a table-lop application.
16. A flavour enhancer, a meat product, a flavour improver, a top-note carrier or a fable-

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

FIELD
{0001 The present disclosure relates generally to a meat substitute product. Aspects of
the disclosure are particularly directed 1o & meat substitute product consisting of a meat

substitute, starch(es), hydrocolloid(s), and oil{s) from a vegetable source(s).

BACK.GROUND
[(3002] Many people are choosing to limit the amownt of meat in their diet. Specifically,
people are looking to raduce the amount of animal fat in their diets. Animal faf is a primary
source of saturated fat, which raises blood cholesterol,
(0003 Deespite the desire to limit meat in the dict, people nonetheless want to eat products
that were traditionally meat-based products, such as burgers. Non-meat burgers can be made, for

example, from vegetables, legumaes, nut, dairy products, mushrooms, grain or texured vegeiable

protein.
{6004 Fat in a non-meat burger, and other meat substitutes, plays a vital role in a variety

of sensory attributes, including jniciness, mouth feel and Javor, When a meat substitute product
has lower amounts of fat, there is a tendency for the cooked product to be less desirable in
regards to juiciness, mouth foel 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.
[0005] Meal substitute products also are an appropriate system for the application of
{unctional fats. A functional food ingredient is defined as an ingredient or food that provides

potential health benefits beyond basic nutrition. These functional components can be naturally
ocourring or may be added to certain foods. Such ingredients include but are not limited {o
Omega-3 fatty acids, antioxidants, phytosterols and dietary fibers. The functional fat system

would serve as a delivery medinm to deliver functional ingredients into processed meat products.
SUMMARY

{(006] This invention allows for the production of 2 meat substitute product without

sacrificing sensory atiributes. There i3 a nutritional/sensory interaction which allows for the
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addition of a modifying agent to textured soy protein meat substitute which increases the sensory
attributes of the product.
(0067} One embodiment of this invention is directed toward a meat substitute composition

comprising a meat substitute, a starch, a gum and an oil from g nop-animal source,

DETAILED DESCRIPTION

[(008] The present mvention witl now be described in more detail.
[Q008] The meat composition of the present Invention comprises (A) meat substitute, (B)

starches), (C} hydrocelloid(s), and (D) oil(s) from a vegstablie source(s}.
[00107 Component A1 Meat Substitute. The meat substitute composition can be
vegetables, legummes, nuts, daivy products, eggs, mushrooms, grains or vegetable protein,
(0011 Component B: Starch. Starch s 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 bundred thousand glucose units.
Amylose is the minor component (about 20-30%) of most starches {there are high amylose
starches with 50 10 70% amylose), It is found in the lnner portion of starch granules and is a
linear glucose polymer of several hundred to several thousand glucose units.
[0612] Sources of starch include but are not limited o fruits, seeds, and thizomes or
twbers of plants. Common sowrees of starch include but are not imited to rice, wheat, corn,
potatoes, tapioca, arrowroot, buckwheat, banana, barley, cassava, kudzu, oca, sago, sorghum,
sweet potatoes, faro and yams, Edible 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 amylosc. Common waxy starches include waxy maize
starch, waxy rice starch, and waxy wheat starch.
[0014] A modified starch is one that has been altered from its native state, resulting in
medification 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 [reesing, inproved texture, increase or

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

fon
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among others. Modified starches may be partially or completely degraded into shorter chains or
glucose molecules. Amylopectin may be debranched. Starches that are modified by substitution
have a different chemical coraposition. A nOSA starch is a modified starch that has been
partially substituted with n-octenyl succinic anhydride.
[0015)] Component C: Hydrocollold. Hydrocolloids are a family of long chain water
soluble polysaccharides and are generally carbohydrate based which affect the viscosity/gelling
of agueous solutions. Common examples are locust bean gurn, carrageenan (seaweed extract),
guar gum, xanthan gum, gellan gum, scleroglucan, agar, pectin, alginate, cellulose derivatives,
and gum acacia. These are broadly classified as guims. 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 melt properties,
[(016] Component D: Oi] from vegetable source(s): A lipid material composed of 2
mixture of generally triacylglycerides from non-animal sources such as soya, olive, rapeseed,
avoeado, palm, palm kernel, coconut, covor, peam, corn, flax, sunflower, safflower, and
cotionseed. These lipids may be solid or liquid at room temperature depending on the chain
lengths of the fatty acids, degree of saturation, and method of hydrogenation. Oils from multiple
sources may be combined or certain fractions removed by processing such as winterization
{0617} One significant benefit of this invention is to replace the animal oils with oils that

have a dietary functional use

EXAMPLES
[0018] Various products have been mamefactured. Fach comprises a fat mimetic and a

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

Vecan Fai Mimetic

Ingredient Pergentage
Water 40-60%%
Vegetable Shortening 15-35%
Acid Thinned Starch 7-15%
Acid thinned nOSA starch, (EmCap™ 06375) | 5-12%
Viscosifying nOSA starch, (DeliTex™ 75320) | 3-8%

3
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Kappa Carragecnarn, {Satiagel™ ME4) 1-3%
Salt (-4%,
Guer gum/xanthan gum 0-3%
[0019] All ingredients are compiled and then heated with agitation to 165 to 170°F using a

Blentech model CC-10 at low speed. Direct steam injection is quickest method, but other

methods are possible. Product is hot filled and cooled. Afier refrigeration for a mindmum of 24

hours the product can be ground, diced, grated, or shredded to desired size.

Vegpy Burger

Ingredient Percentage
Water 45.6%
Textured sov flow 20.0%
Vegan fat mimetic 28.0%
Flavors, seasonings, salt, and colors 5.4%

Soy Plour 3.0%
Methylcellulose 2.0%
Autolyzed yeast extract 2.0%
Modificd wheat gluten 2.0%

[0024] Add dry textured soy flour to mixer

with 2/3 water and mix for five minuies. Add

wheat gluten, fat mimetic, soy flowr and methyleellufose 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 patiies and cook to internal of 165°F,
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CLAIMS

We claim:
I. A meat substitale composition comprising:

Meat substituie,

$.5-10% by weight of starch,

(.02-2% by weight of hydrocolloid, and

0.5-10% by weight of vegetable oil.
2. The rmeat substitule compesition of claim | where the meat subsiitute is selected from the
group consisting of one or more of vegetables, legumes, nuts, dairy products, eggs, mushrooms,

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 claim 1 where the starch is selected from the group

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

5. The meat substitute composition of claim | where the hydrocolioid is selected from the
group consisting of cne or more of locust bean gure, carrageensn (seaweed exiract), guar gum,
xanthan gum, gellan gum, scleroglucan, agar, pectin, alginate, cellulose derivatives, gums acacia,

and gelatin.

8. The meat substitute composition of claim 1 where the vegetable oil is selected from the
group consisting of oune or more of soya, olive, canola, avocado, palm, palm kernel, coconut,

cocoa, peanul, corn, flax, sunflower, satfiower, and cottonseed.

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

less than 5% by weight.

(4]
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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.

o

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

9.
0.5% and 7.0% by weight,

(8. The meat substitete composition of claim 1 where the concentration of starch is betwee

.5% and 5.0% by weight.

L The meat substitute composition of claim 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 gurm 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,

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

patties, crumbles, or links.
[6.  The meat substitute 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

formm of crumbles, links, patties, or roasts,

&)
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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) JAll b) (JSome  *c) [J None of the:

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

3. [ 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.

(O 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.(J 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. [J Other .
of Biological Material

4.0 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

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210505
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Receipt date: 03/19/2020

Sheet _1 of 1

Substitute Disclosure Form U.S. Department of Commerce | Attomey 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 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. JP HOB-289761 11/5/1996 JP Abstract

Other Documents (include Author, Title, Date, and Place of Publication)
Examiner | Desig.
Initial ID Document

5 "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,"

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

P 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.)," Flant 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. Oppenent's Reply Letter in oppaosition 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 net considered. Include copy of this form with
next communication to applicant.

Substitute Disclosure Form

ALIL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./
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Receipt date: 03/19/2020

Attorney Docket No.: 38767-0015008

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Rachel Fraser Art Unit ¢ 1791

Application No. ¢ 15/913,090 Examiner : Unknown

Filed :  March 6, 2018 Conf.No. : 9878

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

MAIL STOP AMENDMENT

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 Viljic 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 38767-0026U51

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./
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Receipt date: 03/19/2020

First Named Inventor :  Rachel Fraser Attorney Docket: 38767-0015008
Application No. : 15/913,090
Filed : March 6,2018
Page . 20f2
16/238,698 1/3/2019 Ranjani Varadan 38767-0026002
16/238,749 1732019 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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FTOSRM8a (02-18}

Baoc code: IDS
Doc d intion: ik ion Discl s I0S) Filed Approved for use through 11/30/2020. OMB 08510031
¢ description: Information Disclosure Statement (IDS) File U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, ne persons are required o respond to a coliection of information unfess i contains a valid OMB controf number,

15913020
2018-03-06

Application Number

Filing Date

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Rachei Fraser
Art Unit ‘ 1796
‘ Elizabeth A. Gwariney

Examiner Name

Attorney Docket Number 338767-0015008

U.S.PATENTS

Pages,Columns Lines where
Relevant Passages or Relevant
Figures Appear

Cite
No

Kind
Codet

Examiner
Initial*

Name of Patentee or Applicant

issue Date of cited Document

Patent Number

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

LU.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lmes where
AV Cite No \ . Relevant Passages or Relevant
Initiai Number Codel| Date of cited Document
Figures Appear
1 20210285824 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 | Foreign Bocument Country Kind | Publication Applicant of ci{e d where Relevant 15
Initiat* No | Number3 Code2} Coded| Date pp : FPassages or Relevant
Deocument )
Figures Appear
1 JP 2010200827 JP 2010-08-18 HOUSE FOODS CORP D
2 |JP 2017500349 P 2017.04-06 | MPOSSIBLEFOODS | g1 e, Apstract

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

NON-PATENT LITERATURE DOCUMENTS

EF8Web 2.1.18
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Application Number 15913080
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. Gwartney

338767-0015008

Attorney Docket Number

include name of the author {in CAPITAL LETTERS), title of the atticle (when appropriate), titte of the #eam
{book, magazine, jourmnal, serial, symposium, calalog, elc), date, pages(s), volume-issue number{s}, T5
publisher, city andfor country where published.

Examiner| Cite
Intiais™ | No

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

! pages []
5 KOLODYAZNAYA, "Pishchevaya khimiya {Food chemistry],” St. Petersburg, SPBGAKHPT Publ. 1888, Translation, 4 5
pages, St. Petersburg, Russia
LISITSIN et al., "Analogues of meat products with functional properties”, All about meat, 2007, Translation, § pages,
3 Russia

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: initial if reference considered, 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 fo applicant.

t See Kind Codes of USPTO Patent Documents at wasa USPTG GOV or MPEP 931 .04, 2 Ender office that issued the document, by the two-lelter code (WIPO

Standard 5T.3}. ? For Japanese patent doeuments, the indication of the year of the reign of the Emperor mwust precede the seral number of the patent document.
4 Kind of document by the appropriate symbals as indicated on the document under WIPO Standard ST .18 i possible. ® Applicant is i place a check mark here if]
Engtlish language transiation is attached.

EFS Web2.1.18
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Application Number 15913080

Filing Date 2018-03-08

INFORMATION DISCLOSURE

First Named Inventor ‘ Rache! Fraser

STATEMENT BY APPLICANT

N Art Unit \ 1796
{ Not for submission under 37 CFR 1.89)

Examiner Name ‘ Elizabeth A. Gwartney

338767-0015008

Attorney Docket Number

CERTIFICATION STATEMENT

Please see 37 CFR 1.27 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement 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 @ communication from a
foreign patent office in a counterpart foreign application, and, io the knowledge of the person signing the ceriification
after making reasconable inquiry, no item 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 forth in 37 CFR 1.17 {p} has been submitted herewith.

[<] A certification statement is not submitted herewith.

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

Signature {Heather L. Flanagan/ Bate (YYYY-MM-DD) 2021-09-27

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 USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.14. This collection is estimated {o {ake 1 hour to complete, including gathering, preparing and submitting the completed
application form o the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require fo complete this form and/or suggestions for reducing this burden, shouid be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 223131450,

EFS Web2.1.18
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-579) requires that vou 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.8.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 fo
process and/or examine your submission related to a patent application or patent. i vou do not fumish the requested
information, the U.S. Palent and Trademark Office may not be able {o process and/or examine your submission, which may
result in termination of proceedings of 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 axtent allowed under the Freedom 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 disclosed fo the
Department of Justice o 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 administrative tribunal, including disclosures o opposing counsel in the course of seltlement
negetiations.

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, o 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 to 5 U.S.C. 552a(m).

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

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.8.C. 181) and for review pursuant to the Atomic Energy Act {42 U.5.C. 218{(c)).

A record from this system of records may be disclosed, as a routine use, fo the Administrator, General Services, or
histher designee, during an inspection of records conducied by (3SA as patrt of that agency’s responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2808. 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 records may be disclosed, as a routine use, 1o 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 o the limitations of 37 CFR 1.14, as a routine use, o 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, Stale, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of faw or regulation.
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JP2010 TA FSEUDO MEAT FOOD AND METHOD FOR PRODUCING THE SAME

Appdicants: HDUSE FOOLES CORP
nventors: NISHIMURA SHINPEL TAKADA SHOH UMEZU NADKO

Class#inations:
PG A23S3/00; A33J0718; A3343428;

Friorities: JPZO000460484 200808227

Appdivation: JPIMMO200827 & 20080227

Publication: JRIMOZ00827 420130818

Pubdished ast JP20TI20082TA

PSEUDG MEAT FOOR AND METHOD FOR FRODUCING THE SAME
Abstract

PROBLEM TO BE SOLVED: To provide a pesudo msat food for obdaining palale feeling close o that of natural meat when
chawing, and close {o natural meat alse in appearance. SOLUTION: The pseudo meat food is oblained by making & formed
produst by forming 8 raw material mivhire which containg hydrated and fiber lnosened struciured vegetable profein obilained by
hydrating and Sher loosening granuiar vagelable profein structured and dried by processing with an exirader, hydrated fibrous
vegetable protein, and a binding agent, and heatl coaguialing the formed product. COPYRIGHT (CROTIUPCEINPIT
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Sroursd mest replicas
Abatract

This documant relzles to ground mest reglicas, and mure partictdarly o plant-based products that mimde ground mes, ingluding
tha fibrousness,

hatarogenally in odurs, beefy flaver, and red-t-brosern ooloy transition during cooking of ground meat. For
exampls, this document provides meat replicas that includs probeins that are seiscted basad upon the temperatre gt which they
gel andior denaturs to mimic the behavior and gualitizs of meat during cosking.
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LrENTES,

o071 0]

ANXNBUE L, VERL Y ASBETSIAETH T, () BEX1 B dEX
DL —R—fEBESIVEIERROBRHELESDEDLIRAFy FE; (b)) BEAHand
LT, 1 BELREROIL —S— AP EFATEZIRFy TE, () EHINALEY
YR E, FEEROBFOHUERERAS. BLURAFyy () A0 BAYME S
CHEMAERIZAFe T, (d) BHRE, cH2EHRESDLEZAFy T THY, B 30
Y. BRASIVAFLRBEBINLERI NI EEERBRRTERFT S, 252 7
i {e) RFy T{(d) OEBEFEXKEBRYIL, TEEROESH. E5BROKE
A REITNEBELRBLAEREIR, B4 U1 BE L RBEHOAEER
DEHEFEAEDETC., OFAHAL T H2BETIATy T 28U AFL2RHETE.. F
Eld, REKEBRISL, B BROESH. #E, EREROE A e8I htamglE
HHGLAEREBERE, 84071 B L RESOEERROEGRA - HLELHIZ. A
FyF{d) PHOERERBRTBRTF Yy TEILRNEEIENTED, WCD2HOERE
BETR. /4 HBEIhABEKLRELAERRARE. BB EMET D5 H.

BB, 1 BEIARBEEO 2L —N—HYE, PLUBEHEAbEIEFTED,
[o0o11] 40

FHIKHOBRKRTR., AXER.,. vEBLTY N ARSI 2 A& BEE T3, AR

(a) BBIhaERIY XIH, TERROAFAOEHREBRARSY. 1 Bz L3 HH
ODHESRROERA, BLUVERERROBHAESOCEMAERNTZIITFy T (b)) B
BE#MERBLUT BELHEBRO? L~ N ~FIRMELESDYE, BEEVEMB TSI LK
LY BKRERTABEHEENTZ ATy P (o) HBHE., EH2BARESIAREE
BbBaAFTy FE; (d) ATy Tilc) OB R AEBRNIL., TERROESH
BE FTREROBRSA A VEHEEIRAAEBECERBL -EZBAR. BLTTBRELR
BROFBERROBEEALEHLET, VERLTYHEREFTIRATy &L EN
TE2, AZ, RWKXKEBBRIYL, R EROESH, &L, TEZEROSA 4 & §ik
THhAEEBELNRBLAERERAR, LU B L3 EROEEEROEHRKAMESDHLES 50
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B, 275y 7{c) L 0%EMER AT v TEILLSTEHNTED, W 25O
EEBPEBTE. /4 EHBEXh 2B #RL -8B BE. EAM 2 NBT M
R, BB, 88, B4 B3 REROY L —R—WBYEEEbBBIIENTES,
[co1 2]

FHHASBULREEI W FRF RO TAMCECT., 83, Y0 B,
B, 2B, WES., JToBSE. TRONME B iron ascorbate) . HE
F~#H. . Dy ryvBEE_N%,. i oboxBEOETHRY 83,

[co1t 3}

FPHERBICRBEINI FARFTAERERBOLVITIANAICEWVWT., ~ASHSY v N7 8.
MUMBROALEEI Y X IB(HMAE, LIATIOEY) AEOEBBALEZESY v 10
NROBETHYBB, T, W(DODPORBEEBTR., ~LEHFs 7 HE, BT 3
TLRBBEIUBREHTZILEPTES,

[0o01 4]

FAMELREBIALI ART T EERBOVTRAREVWT., 1 B2 A EERD7 L —
N-BEMER. B, ETILI-L, BB, BFEH4. o8, EHBEPR., T30 BELL
BZTOSEEBE. X2LFUE, XILFAFR,EST Y, BB, RSTFR, Y LBEE, 5
RO REY. BEIHEYD. Fritho o B oy Ea, BlaE., 7L —/K—
MEMEE. A3 -, FH2MN—R, YR—R, FPILS—R, FHIT—-RA-8-Y
. TN RS - B, PN -RT, 6~ E, A, TAR
-2, RSB R, SAMFE2b Uy, IYa-4Hr, RP2LFAFFLESI R AE. 20
HE, UVES., LYFY., A0, A=) VYEB{I MP) Py~ v
B(GMP)  ES5Vw, PFsovy—YovRBIAMP), B8, IYBE. YO~
B, FFIv,. 2LTFFy POy BRE, EPE. EES. b2 @A, PO EOOY
B, V4 X, YYOROHA, A~L¥E, AT H, T, KR BRE, &
J-JH.,. 22U M®B, AS~-TH., FY-®B., PVH., vxI-HR, EWMEHBR. ¥ 2
FAY X FF v, AVOALA Ly, A4 WPy, 222 A0FSZy, bbdzw

MY FThrhTZrer, Y, PO, ERFDy, PSS, FREASEY, P AN
SHECBE, FTAYICBE, YIY¥yET v, Yy, Taly, )y, FOL, F
e FFy, PR/ BZFEE. RE,. X2+ FYvB. Fh=Fy, 74722, 700
— e RN, FOY oy A F, LY Vo, HEEHM( fungal oil) . ARY 30
D, "¥4 Y, BHOFY . B-EFIY, N=-FEFILL~-22AFA>, LIV
BUSIURTb v, FEAREIREORERNDPORZIBIALSBIRTIIENTE S,

{0011 5]

FAEHELREINI FEELAREBEROCT RPN B VT, P OER I hZEY
RS HER, JLFEFTALFY, FERY vIFNIE, PHTIy, a7y, ¥ L
SHBEIA Y, FELEERThLSORAMEIL I ENTE S,

[GCO1 6]

FPHBULEEIWI AR T LRERDBOVTRAHPLEVT., EERROAFOMBMHR
BRESE., v Py, 2T X, Joyva—, Ve HSAE, BV TAE,

b E0ay. 2B FTALZ7 077, F—/, 20Y ., OV OHE, SEY, v A 40
V., XA F—Z, T —vE—-—X, A5 A, 2034, PXF,. g4 v&». E
k., ANTIST =, FyW, W TIDE, AZ3RLF, AT, L FEFAR, &
EFEITASORSCVBROHEYBEREZSDILNFNTSES,

[cOo1 7]

FHEHESCREI N FEIAREEIOVTRACLEVWT, SBOBHREBERH I
BBShREEYS A BEOREBREChERSRE S ot Tcxd, MHARI A
FESVE, JAXTULFvyBEUFI XS ROBEEMYESETACEFTE, BE
ko Tk, BHRA(AZE., H9HEH. S ENKSRY. ELIRARE DR
BER; 70— — &Y FHLE7L AN —AHBE) FILKEBTBRIENTES,

WS DOAOERBEETH, RROBEREALRA TR, TEHARY S RI7EBB(MAE. 50
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Mo EQaIYtEA Yy, TYEPTXTOS53IY, 72z ¥ { kefirin) , H v, &
WTFAw, PRy, FLETHALOBAM ALY 07022 v 238 THERERY v A
CHEEHE) tTHY B2,

[cO1 8]

FHHESBLEHE I h FEs L REEDOoVNT AN BE VT, HEE. 8B ENE. &
WMER. TARERDYPSITCBYEFORAYMTHY ES. BEHE. BFhb. EEdE. b
DEQBACH, FU—TH., FYATH, SyhEFAE., ST M, BB, Tvh., 8=
M., FERE, A/ —FH, A" FTE b TUR. FYyod, SA—bnl, A—AEHE
LY, AR, YTFRY -, Ry d-nNS — hAFNRSY—, TLXBEFRH. LY
VHRH, FRRATUM, YNy sy —uil, SAYITFE. S AFI) Fohm. HRY S/ 10
—L@Wm., FSHAFUCEELEB. FIYAFHTI U B(DHA) Bith, T30 ¥
TVvB{EPA) BiLEB, A—~LRAFTFYVE, Y-y sy~ AR~ THFYETF
W, A3FY Pl LB AR, FERY-FI Yy L IEBDOKELSIKAEED
THUBE, WCDHhOERBRECTE, BIXE., BHE. EHHRTHEE, BEHE. Buna
BLIUT/ ¥ ERBERINAERS A B (RAR, av P )y o0 8) 5488
TH2IEHTED,

[cO01 9]

AHMSBLRAMI NI FEE L RERDOVTAMACEWT., £, BRAE2ECI
EHFTRZ, FEFHFRBHEBRBOVWTRACHSWT, SHPOEDWEFR., EXIE AR
T EHFTED, EHAR. TRBEY. EHEH. B, BALEBLER., paF /18, 20
SHPY. BELAUOThOOBAEPLHLABEIPL BRI ZIENLTES, B LHE.
BEFREIVrHoATEYTHYEE, AODFT/AFR, T4, 8~naFv, €7
FHUFY trans —8§—-—FFR-—8' —AHABRFFR, YRy, FiEHEYFHo
FrThHYBEZ, FEHREDR, Fa9YFEEM I EXTHY B2, E2HEME.
ANDWERRSAA+Yy TLEHETHYEDL,

[ 00 20C]

FHASLEHI NI AXT L REARDOVThAKLBEWT., REXEDRSL T, MR
BENMHNLISTHOoWBS COBTHYRS, RKikBRAUE, BE. R2F>», H =
¥—Fw, A0zyv 2, PL¥F¥ EBE. LEBELESIAATHIO -2, g3 ¥FNL 0D
BEMASOIEHNTE SR, 30
[D021)

FHABCLREI I FEFLRESEPOVWTRAIPEBWT, VEFRALTY Hix, €&
MESHTZILPTXE., £§88R, BEIhiEPY OB HAWE, RuBi s
CO.7NTE2y, 0Ty, 3Py, $E3Ths0RSY) CHYEBE, &
EHOXMEER, H40THHSHWEO CoOMTHY BE, Fedid., FEHBRTI 40° F
HB180° FETTRECALZERKLBRAALTHY 82, BFRKEHPRSLE, A F it
MO —Z, EFOF7RELAFIRIO—R, 7 —FHh, A FTITRHA, FHY
GeHAL, FERTIAOLOEBEAMEESETEZIEIFTEDS, $#E4RG. 7 L7V ER
BRas—-SrTthyEs.

[oo2 2] 40

FHPESBICRE IS FEFLRERDOVTRMICBWT, S F v I niks
BILHBLARRERARK, ~a#8a, Rz qs vy, RA21048 /4> 0y
Y, AUYIAF, Yy, REF U704 0, A2 »{ corphin) . 400
FaVw, "EeFYyFenv, FEEBAFYEREEIS R ETY RO FUFION B
DTHY BB, NLABLE., ~LASHEHS YA E(BAE, BRE~AEFOEY., ALK
et { Hell's gate) Y0ty [ 73 HA~ALY 0 8 ( flavohenoprotein) . L &
AETOE Y, ALAEFEHREALI XS ~F, FrIDbe RLFEFF ¥, FHLEH
LEMOIFIAEY) THYBE, WCO2PDERBETR., ~L8HY YT ER.

L dAsdOEyTHY B8, bLI¥AT/FOE @, F4X, TS v, FhiatdH
THETHYRS. 50
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MOEBRTE, AXNZR., SAOAB2EITIAURRPOBEHHE IS DERET R
FUSTEAEEARERETE, FER., RBROQ1 0" ¥ 25107 "' oBETI X &
HEROS I YE2BRICMAZATFTYy 7THo>T. F2h2HF., Fr3Fa—-6 — 4%
FHhL—2H-ESI¥-2—-Fy, §—F98%F9bv, B-—IFLYEROA-2(3H)
— TS Y. FFOSHRY. YEEOD -5 —RYFAL-2(3H) —TFTSsv. JEF
O—3 A FlLy—2,8-03wddwy | —RuprAILIS2Fy, FESEFO-2
H-ESy -2 %Y, 86 -~7FAhFrSERB-2H-¥ES3x-2-3v, vy—2%
£S5 0NY, S ~EFRFUAFILVERRISY—2 ~FY, 5 ~TFik—2(5H)
~ 35y B =TFEFAVYERNQA~-2(3H)}) 23 v, trans —3—%Fjb— 10
b4 —A28LYR2(8H) =25/, 3 —-(1, 1 -YAFLIFHN)-—2,5-—3
Suyddyv, 3,4~V PO FY-b ~RXFR=-YEROIS5Yy -2 ~F¥, 5 ~TF
=4 - RPO%xs -2 -2 FN=-3{2H) —23 /%, §=FbZ3FHI35bv. B

dUYYERFA-—4-—brFOxY—2{3H) —23 /P R2EIPSERIRE, AT
v FESL., W 2HAORERBETK., S22 v, B~ F N4 ~fkOFL-2 ~
AFL—2(2HY =735/ v, 7F032b by, y—F2550r v, BLUE—-FFh
IFASIF»THYBI. BRE. BELTYATHYES, BBEL 7Y Hik. Biht
ERBESERVIEL HB.

[002 4]

AXNBEIA, ERAORAERE2EBYTEIALAHERPOEPH BN OREE T T TS 20
AFETH2T, ERDO0. 00001 %250, 1 %OBMOBETI B -udéESRosn
F/IAREBRKMAZATy PTHY ., A0F/4AFH, g~a07y, EFEHwF
v, T4 . trans —8—TFTHKR-8' —AhnFrh, JaxRvy, hrdEHrFy
EBET TGOS BBBLSBRYMS, A7y 750FFERAELTD. &
i, BALTY ATHYBLZ, AL TV AR, BIPHEERMESETRVIEEH S,
[c025]

MOEBEFRECE., 2XER. BBL 7Y IO RGa BT E a8 BET2, A
i, BALYY AL, BRAL U HAD0 . 0001 %651 0 %ETORETHEY 2
— . BEEz—L. BERAEY. B4, B2 — L FLR3RHEME. 2AL
UHBIENABAFy 7HESCIENTES, RV -, B2 -1, HEH Y. 30
KRt BEYx~L, g2 RERBEBIE., Y EBE( Cucumis) BH, ¥a—L., ki
HHPEAE, a2 0L L RAO0VEEDRY, Ya—L, izt THY
B, FEOBEY:~R, BE¥Eax~L, BEHdY. B4, BREKa1~L., LR
EMHEYE., AETI S EHNTE, BAL T AEMAZACHMOAETREL TS v i
CEHALMIBBI LS TES, ABL 7)) HE. BIPMHERMESTRVWI EEH B,
[0026 )

MORKRTER, AXBE. 82010 " 3 2510 ' ORBTALERY VYNNI E
BLUTT BELREBDOS M 2 SHTIRERETLERALVIY AERDTH > T,

1 EBFAREBOS IV, FF3ERR -6 —AFA—2H-ESYy—-2—-Fv, &
—FH9Z9 P, 5 —TFALIYEFO-—2{(3H) —23/0%., TFa3Ih¥. Yk 40

FO-5 -~y Fil—2{3H) -223/2v, YVeFHI-3—-XFLry—-2,58-725
VAv., |l - RVYRALFTLEFY FANSERO-2H-ESy -2 ~-FY, 8§ -~TF
RFFZ2EPFR~-~2H-E53 Yy -2 -3, vy—F 250+, 5-—FnxFsiFi
YEFOI7SY ~2~FY, B~LZFL~2(5H) ~7235/>%, 6~FEF)ILJrR0O
~-2{3H}) =73/, trans -3 ~XFl—-d4~-F9F7)F2(5H) -5
v 3 =(1,1 —URAFPIFIIH) -2, 5=-m5wdFy, 3, 4~VEROAF
- B - X F -~ VERrRYI -2 ~F Y, E~TF -4 ~ELRFOFY—2 -3 F -
3(2H) —293/v,. §—FTrSFAIIV Y., BLUVEFDN -4 —baxvy-—2
{(3H) — 73S/ HhoLEBBAIASBRYINSG. EREFLERABALITIHERDE2EHE
TH, BIAR., 1 B3 AREROZ SN YR, 5 -2 FA—4—FAFL—2-AFi 50
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~3(2H) ~Z23/ v,  FTFOASL+Y, v~FIEF535 vy, BELUS~FFSTH
SHOPTHYUBE, ESRTLEEBRRL T HAERBE., BRAL TV ATHY BS, &R
LYY hid, BMHEERBEseshnw et &3,

[o0027]

AXBEEA. ASEO0, 00001 %50, 1 YOROBETALERAY VYNV HE
5L BE L EEHOABOF/ AV ESEEHTHRBEARERL TV HERBTSH
T, 1 BFLrEdBROAQF/ARYE, g—hoFv., EFXHFo, T4, tr
ans —B—FHR-8'"' —BmOFFL NDNIRY, ArveE FHFeFrs, BLUTHhSOH
SEHIrLOLZIEIMNSBRINSG, BRI ALREBGEL J) A4ERVEEIRETE., BRE L
BREL 7Y NERBE., RRALUAITHYRE. BRL 7Y A, S sRme s 10
FRwZEd DB,

[ 00 28]

MOBBTH, RTX2E, 8F00. 0001 %Hh581 O%OEET. {(a) ~&68F
SR E, BEU(DbL) BEYa1—2, BEKa—L . BXHEY. Rit. L2 —
L. $FAREEH U E SEHT I RRIARARL T ) AERDEHUETH, BEY 2
— 2 BEa -, BFXREY. R+, BEL2—L, IR REemHBa. v B(
Cucumis) ¥, 2 —b . gt EwchHhy 82, 249 B{ Cucums) ¥, €2 —b
EAEREBEBR. Y2V EFEREEBEAN0CRAETHYUEBES. BEIL -, BEY2 -
. BEHBYE. B, RBEEz: —b., St LI REMEDRE. BEINTVTE L. F
EHBERLTU A ERVIEWMAS IO ETHREBLTP A2 E4FRIETL 20
TH v, WA, B2 -2, BEVY1—-L, BEHHY. |4, BEra—L. &
FEREREDRR. 2BR&L 7Y hERPIEBMAS D2 AWICHNECTHALEHNIOCCOHERERE
CmBRIhtuwtdbin, 2RE, BYEERDE ST LW LEEH S,

[o029]

RMOBETH, AXSHE. 8RO 0 * 5810 ' oEETI BT AREXDS
SGhUVEBFTLZERLTVAERMTHE2T. 1 BELEEROZZL VN, T FE
FO=-86—XFAL—2H-ESYy—2—-dv, §—-F9#30bv,. 5 —-—xFAJRO

—2(3H)Y — 23/ v, TFass by, YEFN -5 -RuyFIL—-2{(3H) —7=
A, VEFR -3 - AFLr—-2,56-23v0Fr. | —RUPAAZTIZPY. Fh
SERFH-2H-ESYy -2 ~FY, 8§ -~ ~ATFILFLESeRP-2H-ESy -2 ~-F 30
V. ¥y=Ad L FSIOMNY b~ RRFLAFAIEIFOISY -2 ~F¥, 5 ~-~TFi
—2{5H) — 25/ .5 -FPLFIYEFOD-2(3H) —-25/ ¥, trans—
3w Fl~d G2 F Y R2({(BH) ~725/v, 3~{1, 1 ~IJAFILITFH)

—2.,.5—-92»xY4v,. 3,4 -VEROFY -G -AFNH-VERrFOTI-2 -

Y, B =~IFL-A~EROQFI =2 X FU~F{(2H) 25/, §~Fh353F5H
TGO, BLUTEFO -4 - LD FY—-2(3H) -5 b0 ER
Tha, BRLFUTERDEERETE., | BEEREROS Vb v, 5 —TF b —

4 —bRFaFdY -2 - AFL-3{(2H) —23/2, 7F03%+ >y, vy—F0 534

b, BIUPS—-FrSTFHAS2IYTHY RS,

[003 0] 40

FHIHAMOBEBTR., EXEBE., ARKRD0 . 00001 %250, 1 YORORET?
BEAREB80NIO0F /A FES3ET2RARLTVHERBTCHo T, 1 BEERREHRD
ARF/AFFN, B-hnsy, ¥Px64vFy, P4 ¥, trans —8~-~FPHR~-8

~HAOFFI, JARY AU IFHFUFy, BLUTRRLOESEIS RHZBHS B
REha, gRLTUHrERBERBVET S,

o031}

ANXERTAE, BRO0 . 0001 %A51 0 %O RETHRIAL ~, R ~L
. BRHEEY. B, BEFa L, FEUEREREPEEETIAEAL T AERY S
HRETE, ¥RV -, HEE2r L, BB, BF. RELC2 L, ELER
EHEME. 7Y B Cugunis) B, BEa—L., 238 EMMAE,. 7 B ( Cucum 50
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is) B, Pa~L, §RBF12)E L EADHEOHREE) THYBE, FxU
1—-Z, BFKa—-L., FEREY. R, ELEa~b, FLEEEEHEHE, @EX
BTwTa s, 2RV DERBENAShZNCWOABRTCREBLTLY YRV ES
ERIETVWTE LY, A, FEVa2 R, HRta—~L ., TXHED. B, 82
Ea—L, ARREREHE., SRL T NERPIINAS LDEIKH6 0CTHS B
OO COBEIECNBIRTVWTE LW,

[oo3 2]

W DADERMETR, FEMBTREAYNZAESL TV ALEEBE., BDEERY
CALAFTLFY, VA XN TE, BLUTSEARERBESERVWIEEHD.,
[0033)] 10

FHHMETCRRIAIRERL T U AR BOWT iR, Ot BREBRYT A
EHBEN. BLVEAHAOI B B LNz SETAILNTES,

[0C03 4]

FEMSCHRBINZERHL TV HAERBOVTALAE, BRAL 7Y AT°HY 85, &

BAL 7Y A%28E8424L0035 L83 BPELUAER. AR, XEFHXLBLAMSES
014 /70193547 SBHEE. BLUPCTHEIFASEELABE2014 71105
32818y 7Ly b UBRELEE2014 110538882y kricBVWTER
HEI EHATE, TOFARETAE, POL2E2SBICEY AKEHBSFSICEBA AT NS,
[003 5]

ABMETREINIARKRL TV HERBOVWT D E., F—XLT7YHTHYES, 20
F=XLFY A, Fy VI LT mlk) . PEESBE A3 F-XEThe S
T3 edT25, F~ZXLTUHheMETILDOILLR2HBSLITHEETE, BA
., AERFHHBELREZ01 4 /0127358 5HME. BLIUPCTRALELER
AHE2014 /1105408 NXYyTLy bV THETZENTE, TOHEAR.
TOEREEFRBIIYABHEKEBEHF AT NI .

[Cc036]

ILHILAMOBETR, FXLEE. (2) BRI AhAERI 78, TERROAR®
BMEREERD, | BFIARENOIERROERY., BLUTERROENEEET S
A (b)) B, SHA2IEREIRTEETIRBELI T FLIEHINMAERSY
N8, B (c)] RXKEBREFIL, 88, 1A v eI haREIOHBLE 30
BRBABBI UV /T LEHKE. EERROABOBERBERS. BL U1 B LR
BRHROFEBROBERALAESFTIZIVIRL I AEERETE., 88, BBI LA
Hwms N HE(HAE,. RuBi sCO, POy, Y7y, 3 I Uy, &
EHEThOOEEE) THY B, FEHCELEEER. W40 THESHNB80TCOETH
Y835,

[C03 7}

AMBEEILSWVWEY, XBEJFLAHAVWLERZ2TATORTESSLUREHEEER. X
RBLUEETILEF LI TEENLERBIN2D0ERALERE2ET S, *BEHESCESR
LAY 0BT AR THICHSTZ A EBSLUHMHEE, AFBE2EFTZ2ADICAHY
B ENATXEHN, BYALAAESIUMBEE. 2R3 W3, FHPESETERI LT AT 40
DOHFTH. FHLEE. 8. LU0 ETXLEBR. TO0L652SBILLYEIFREND
s PEPELIESHER. ERBESHTABHRBLES>EOETZ, ¥5I12, BB, A
BEURKE, PRl TEY. RET22 0T EAEL,

[cD38}

FEEOI 2FANBEHOREEROREMLE, MTORNEES LI URBLEEI NS
, ERBFOHMOEH, HH, BLURAR, RBSLUCEELL. BSTVRLBHFROS
FAHOBELATHD, FABROBBICB T2 BE!N 24 (comprising) 1 B, FHZEQ
BEUZBEENLEETRFE> T RERIEIAERZ ] KLE>TEREINPELRD) TERER
ABHI&EHTES,

[ RPEAEHI S DOHEE] 50

Motif Exhibit 1150, Page 1479 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

{ 20} P 2017-509349 A 2017.4. 6

[C03 9}

— B, FXBE, OXAHALTUDB(RAE., 00 %R, Bovsy, tEROD

B, FREOVEA, FEREFQUVER) . BLUVLASLTRDOBY BRL 7Y AR EH
LERAL Y AEREBRT2A00AFELUHNERET S, BLT., 2B, #8818
ROEBOBMERENRISEZFRUABEL F) HEM! FEMAFLEVTI BosH) & F
T2) 2RBUITZIAFy 7, A0FHEEEASL T/ T LREBEREILEEDRY v 0
BEFfFEERTELILATELI R B RIEHITRAVLINBIICLEESTEZARET
BZ3H. BE. FHUREN) tabHZRFy T, BALEBRY L, FEEROEH
DHERBANRD, B8, B840 BEihATELRBLAERBABB LU &
FIHE, LU BEL B EROBYHENATL 7Y A2 RET IRy 7E 5 S 10
COTAL T B2 8BT 2200 R 2RET3. 0Lt WA BHErEedhbeitd. BE
M, IS RIBIEMALDAICTIY @ISR ENRTE S,

[ 0040 ]

BOo4hid, SHOBERERASERYRAAT, vEARA(FHAIE. 00 W) OF
BH—#BIUVERCEBHLTVLAIRAL 7YV AKBVWTHERBES LOoT Y-8 L UM

P ERTI2O0RBITIIEHFTED, BRAEXEBAL TV HD0EBOBRES ( ®A

. AoEl, SHOBERBERD. HUDXBEH. FLHARISDLETHELSREL T
A assenbled replica) @5 502 3 HE) KRYRALGIEILLY, DEARAOBEM
ABEETHEBIZOINEIEI?, WC 2P PORBEEETHE., BRI, RBL 7Y HO3 &
OERRIICBYREINZ, W(D2HPOERBRTH. BHIR., AL T AD4 0 20
HMERMICIY AERD.

[CO0 41}
FZHEMBCRRLABY ., EnfE, 2L —A—EHE., L —N"—EPEE L
FERIEBILHEIYERIAETIL -~ &Y, THEEHMESMAIE. ES5HEN
ERRHS. FoiY9 U HEBL L BADOVHHPAY OSBRI LERENMEN. 1
HARATRNy) BYOBERRAFLEIRUEY O R THEHNMARSEY., X500 EMAD
B, By A" s8NMKkKSHER. BHey A ERKAED. L RRAEY N2 HE
MAKYBMBE O NI EMKTRPELRRERELLEEROIL — N —BMTH
WL, 7L—N—MEBER. fAE. BAACEBETIRAEECERLABEERR
REARSBEDROHE:, EVWIEREBIETE LS, NBE, BB REIETTE &b, 30
Lido T, THHBURELABAL 7Y IKLEVT., FHOREEX KA, b5, K
XL, BEERERS. L7 HoRNBR{ A, S8 T 5L RBEsF e
BLEIhEASELHBLARNEBRABCL I AEEVK) RERY S LPTEIHEY L
TVWRWIL—N"—FESE., FALARERET L EERE4E T LEREEAT
FL=~NR=~EsEPoEstid. 8BL Z7Y HICHYRAEhT, FETLESLVHEEF&H 0O
UVERA2BN2BERNLEREBRIBIENTCED, UXRERDPOBERBS LU Z L
BWEEION 77 4L, loRFORTEEY b, 7L —R—HEREDY 1 THE LU
BE. EROpH, BEOEY, BESBOIFATELUVEBIHAE. ~agBs v 4

B, FLEHEATFIERY T2 L{RBREADPFLESLAALBEDANL-BERF)
EROBRE. A5 VLERBPORLSEROBL L > TRET DI EHFTES, 40
[ 004 2]
BAZVEHEIhABSELARLABERRERE., SESGhL ABRETHRINS,
AHPEHFEERURE, "LBA2FT LB A EHBLEINABOEREILEBRLAERZRRA
Braghd, I ALl tid,. RL24) vBORLTH(Fe? " ERFe? ")
HAEXhaHEROFHELERT R, LMo T, HEESFE. ~LA8a., T LD 4

Jw, RA7sY =y, adyy, Ay s 4Kk, 2048y, A7y Fr0807 1 b,
INT4 v {eorphin) . PO T7s Yy, RKoFYFooly, FEEHEITEHBLE
TNEAVASFTUZI0UBOLTHYEBE2, ~LBRR., "bEBY VSO ERZQ
NABRE ERFFEBEBAYUT—F BV AY —L, BYUTFL Y-, BKi

WM., ZES, 3 L(RYIPIOFFAMN Y VRIS OBOERTFLEIINDIALESTH 50
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YviiEs,
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WCDADOREBEBTER, BEESER, EF I BYINEI~LEFY I ETHD
KPS THERBINSGER., XV HEFREP > 28EDICHAT2RET 2gxh
BRHIKhZIR, Uy RIEF LRV VAPEESY, FROEO0OHOBERSOERSE
BIl&Y 2HCEEDB00%RIMAIE, 2ACEE55 %, 680 %., 65%., 70%. 75
%, BO%, 85 %. 0%, 985 %, FAR9 %) 4C€FRhVEIL., ¥ HEF
FEFPA28ESY. FEHBE(AAE. o, #H. R, B8, A EES
YHRIBE) OBOBHRKRIASABI N TVWEII L E&ETT .

[0044) 10

FHEETHEIALIBS. | BRI hE | o2 H8FIHEs Yy N0 BEEHYERDIR
BEHMBELCLAELTEOS YN ETARS VYA CEBRESRT RS 2B BAE,

Dl 53 E, 4K, 6, tO®E, 208, DO, THEE1 20 8) BTNz,
[ 004 5}

BETIALEAY A BI1 R, T ~ag8FRIVARTFN | EF0BT ~aP ) E
FERET ALEYATFRI2EASHMREBWRCEENTE, "LABSILREEST R HE
HERBITRZEATEZIEBORIARTIFIFESD, V(2P OERBRETHR. ~4 &
ERURTFIFR, JOE Y THY, JAEY 74— AR ESLIENTE. Thiz—@

D7 IO BEDa~NY v P58, OB TFT9 N0 8E., £8O025 (8
A, 2521, 95211 FEREISZ2I1L 1) 0L OTHY B, WCODPDEEW 20
BRTH., BAZRAXILEFHRT LG LY TS, HAE. "ABEBS 2 8iId. A%
FRoEYFAERLIIAETIOE VOERES I TTCHYBL., ~ASHERYVARFTFEH.
TSR —, ThHhDE, B—DRURTFRHUHTH2TCHE L, ZBH, =86, MEK,
BLUT/ FHRFTEOZIYVITT~TH2TEE VN, ~LSHI Y N2 EOBEL £Fe?
TREOFHE, SATOEYOEFERELBULTE L, ALV VRO BESHEEERSE
BIhD, FESTAhZ., BYBLRLLZ2ELEHBOADIKBEISKIENTT, Thit
0%. 20%. 30%. 580%. 1 00%FRFETHRURLEETCBATELIV., "LEHS
YAV EOBREISAAVWFe 2 T BBOBHR. A /AL YOFRSBEBHLTE L.
ANLAYNRIPEBESERERY. HEThE, FEIME, YBDLhI3EFLEEBDLD
KABEINBEHTT,. Tha1 0%, 20%, 30%., B0%. 1 00%FAhixENN 30
LETEBATE LW,
[ 004686}
~beEER)RTFrrodEBREMARKE., PryrFodoEy, #4 K FOy, ¥0
EYvE.,. FoEyX.,. FurEEyY., ~25p0k»y, s470 5w, Zybtas2 ity v,
B~NEVOUEY, a~EfOEy, FONTOEY, P/ QK 4N T2 ¥,
B2y, Ta—-nsREy, sROYAFY Y, UREBEAETOE Y ({ @A,
Hbh NZFAiEHb O) . GIBFR2 720y, AT y»3 (HAE., G b 3 .
FroOb, FLEERLIF LY - FEELILHFTES,
[00 a7 ]

FTHHSBLUEFLLOZITAL7IALBWTHEWSR I P TIDIALESEY Yy RS2 HE 40

. BIESs AL 8oy, P, BV, Ty, oY, EREAVYFEEORE)
. RE. M., ZHE. FEE(HAN,. BEZARARE) . S48, L3 Ea®
THUBL, FlAE, "AE8HF sy 28, RE(MRE., vy, v, Wy, 7
. 8, Moy, EERTTF) RYOBABYEARCERELI(BZPINYLREDR
HERRTHYUEBE, ~"ASHSY o0&, =23FF+- #1857 4L Nicotiana tabacum
Y FAEBRZAOFTFH U ARANY R{ Nicotiana sylvestris) ( #/42) ; 7. v
A( Zeammys) { b7 EDODDOT) , 04 R P+ Arabidopsis thaliana) , 71
- Ty A Gycine max) ( 4 X)) . 237X ( cicer arietinum) { i w v =
feldb 339 X)), T F 9 { garden pea) E L WA+ FTURIRYQOEZ A Y
FoA4 S A Pisumsativund ( T F O v X)) GEREZ O A NEHm. ¥V —vE—-vX 50
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.oBwR, BAVYHYwTR, J~FrE~»ZX( northern beans) , 1 L BEVYME
~w{ pinto bean) EDA U F I ADIT 72X MA - TIHY Z{ Phaseol us vul gar
is) Mm@, Y44+ - D405 %( Vigna unguiculata) RB( ¥4845) , T4 4%

-3V T H( Vignaradiata) {( YUa s b)) EFR- FHTR( Lupinus al bus) (
WEFTRY , $hiExA¥ad 597 { Mdicago sativa) { PALI7 7027} 0 T3
Hh F A ( Brassica napus) ( B/ —F) 3 PUFHA Triticum B{ 2L FH.
BLURARLNJLEEZEDHILE)  TLED L EIIXY A Gossypium hirsutum
Y (2% ;; 2 ¥ 74 F 7 { Oyza sativa) {( £ %x) ; V¥ =27 ( Zizania) $(
TANMRESAR) : AYFPrH R P27 Hlianthus annuus) { <20} ¢ &
— %« FiHY A( Beta vulgaris) ( #b 2 F 130} RzwV b 52246 Pen 10
nisetumglaucum) ( =L EL v b)) ;3 7 KRI 2 A( Chenopodium B( ./ 7) ; &
H 7 A Sesamurm) E{ IT) ; UPr b 928 FLThH( Linumusitatissimum ( 725
v R)  BBEVEFRILTI A 7 HAL ( Hordeumvulgare) ( FF X)) R ODEY
HRTHYHL2, ~LBFY NI HE, BH ( Saccharanyces cerevisiae) . EF 7 -
AZ R Y Z( Pichia pastoris) . ¥4+ HIWNF - 4V ¥ x( Mgnaporthe oryzae) . 7
HY DL S RTFHALL{ Fusarium graminearum) . A7 VD ( Aspergitius oryzae
). buaFRHY J —HA{ Trichoderma reesel) . TRVFFTFI . FALEZ 1 b
Miceliopthera thermophile) . Z A X3 ET - JF7FX{ Kluyveranyces lactis)

FlE2HY 9 A 2RSS A Fusariumoxysporum REOEBEIS BB T D
TENTES, ~L&HL AP EIR, &, #lAWE. XBE ( Escherichia coli) . #& 20
EEH( Bacillus subtilis) ( /AF WA - W 52733 A Bacillus lichenifornis)

. EXBE ( Bacillus megaterium} . ¥ 3 X5« A { Synechocistis} M, P44 7 x

22 TA) R Aguifex aeolicus) , AF AT LI 74 b 27275460
thylacidiphituminfernorum . FHRFTILEZ7 1+ 3T A ( Thernophitus} BRAY O iF B4
HAIALOBB T I LTI, ZBO~NLEFY A7 BoRNSLUTRER. 2407
H5E, Flaid. Reedy, et al., Nucleic Acids Research, 2008, Vol. 36, Database iss
ue D3O7- M3 L V7 — AR A4 KR x 7 { http://hemeprotein. info/heme. php) TH A
HERALY UV NRIEF IR -—25BBOI &,

[ GO 48]

W DHADORBEHEETR, #HEAFT/REYRR, FROBYHETHYBE2, WD 30
PORBEBETR, FREAET/ OEHE, F4X BHEIFAX, P77 77, T~
WFw2?25v P Z( golden flax) . 2R T A, TS5 #7414 KE—( black eyed pea)

S U E -y RO, TR A, ARV s bbb Y EYbE
—Y. MY TURT, RSP, I, LT QLK. ARMN, FF LK, TTH
RFSA R, BLUA 2D RIBIPLOEBERINIHEYAEARTHY 83,

[C0O 49 ]

W DADOERBEBRTR. LIANESTOEY YR, ¥4 X, TVRS X, iy sr
L%~ ehyY §5,

[005 0]

W DHhDERBETI., BRI AEBI AN 78BS RS, FEERSCEEX 40
neaBE. yy 08k rAoEEA(HAE., 7S ES) KBT2>RED £/ X
il B, 92 8FABP A HESY. ERYHOBOBAEBR2YOERBRESICE
Yl b2 % (MAE, P02 &LH5 %, 1 0%. 20%. 25 %. 30%. 35%
.A40%, 45%. 0%, 55%., 60%, 65 %. 70%. 75%.,. BO0O%. 85 %

9 0%, 98 %, FTAEIIN) EEFLRVEIK. AR EBEXLERY VANV EED
H, ERBE(HIAE. oHYy., EH, BEE. B8, 2@ 0 HE) oho B
BRSNS PHIATVWEIEERT., LAN2T, WCODOERBETR, BEAHK
i, BEIND2ALERFY YA I2E(HAE,. BYANLEEY VAL E) THYKRL, ¥
YN HEE, ChoDRTRIEEIE, A, v XHBIOT LTS240 —, BiILE
ERAZB. FLEEEELOBMICIYIRTDIILNTED., WS DHODERBRTR 50
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BRSO HR, ThooREFERCETEX, flRiE. SEXE. By xR7O0FH
TZ274—~, TLEHEBAF TR IOIMNTIZI2 N ~RIYDRTEZIENTES, S
KL BRER, CRAhOoOBFRBRREDE, FlAE, MB7T204608,. SEXR. 7
FEESN. FHFALAERERERCEIYSBTIDII EATES, A0 8RERL,. BIAE
 BEXEBEERIOINTIFT 2 —, BERBHE., FHEEEFOF TSN EHNT

MODTFADETNRSOBAHFL LY., T AIIENTEDZ., P74 F—40%H
TS24 —FFh, "ASFY RN EUATIHRYESHABEEETIHRE. Hi s
— SRS BPPIA Iy R HOESOZy S L M) OBEB(NTA) , BP0 HK
BUWIEBQIKERET L0 7Ty, Ly o BH5RFENIKE/RAI T Ao R
FERALWAILABEC o EHTES, 10
o061}

KEF2 G, EH(HAE, FO LYy YITEREPALI?» 77 ) #BRuBi ¢ CO
PEBTZ2-00FFRRELTVE, BE YO0, A YEFEERBRE( M2 %Yw /v
FREAETAUBMLDER) 2808 AA 0O MBEERICNA., 7O 52EL CHE
SHEEMBFTEIEIINLIY, BEUV ./ xRS uper fl oc 781G, Magna
fl oc LT 7988 {(BASF) . XxETramfl oc 863AREDO.

05 ~1%v / vB/IFUyXEREREL., HEBERLNASZCERKN LY., XS KBRET S
ENTEZ2,.pHT7 ., DOBEFLBRR, D23 FEINLOBREBIELY v A0 EARD
yhiFE. ThTtbab8EL . AUVEBEEL. BUENRBEEZ2ET .

[oo5 2] 20

BHEHA B, YA XRLEORRBP AT ) v (TS EBHEHRTHILETED)
PP T IEDOFTEERELTVWS, 7S OBOEBEEICE., TRATKERES AL
VEVYRSRRA, IR, Uabd by, A HFTA, WA, YT BHOE,

A%, h2EQIY, BLUTITLEEORBRFLREGENS, TBEHESF 28, BESA
XfhomMHEL, RWT., BE¥WeE. (f2AE. pH4 ., 5FT) BEKZL TS YO HE
EFRRBIBLIEATELZ, Ao v BERIY. Fad. B42 85 BWT
BHRTR2IEHTES.,

[005 3]

WEDADERBRECTR., BI RPN 28R, BAEAINEZ, Hizad. RuBi s
COBBYURE, IR TRTASIRENSAKNBT I L IYBBTAIEHFTES( p 30
H7 ~8), S&HEEISAILKAEIBIENTE, —F, RuBi sCO@., BESFT
BEIAIEAFATEE, HPBH2VE, RuUBiI sCOBEYER. hobLhFLENRNy FE—F
HRETAShAFPX6B6{(Dow Chemiocals) BETERYS vEFaL X~}

TR ERLIYVRBTZILENTES, A2 —@, 30HEIr>¥Fax—FEh, RV
T, B, BELSLHEINGE, SENE. BEBECESATEILSFTE, RUBI s C
Q. 717 L BBESFTCRETHIENTEL,

[ 005 4]

W DHADERPETE., BBI L2 A0 BR, EHEMS LES S hT VI EY B
WL, BEBFZLN0TERZ., 201 481 07 BLABOKBARFLMEES2 7058
, 21 1 5§ Mthods for Extracting and Purifying Native Proteins! RO I & . 40
[005 5]

W D OREFETHE, heashsr8BIhiaERsrA2HR, BBEFICBBY
WA 2P HERG, IRTHSRALV I ASHELT., BRALFY o Faix
TEHEEVEHOLREREXSDL I ENTEE, WS DA DRBERBTHE., BBYhES »

RO B, WS THRBETCEFE IR AEMY Y RXTEELEESCRAL 7Y HRBVTH
BEAhrEts0&RBLT., BAL ) Z20RBRTQ I 74 ILERETH B,
[0C056 8]

ALSETIRBBOY Yy R ERTAE, KYKRKTFINEREE(HAE., IEHHB. B
RE. BREYOEFMER. ¥/, Y4 X, E L RBRTSER F Y A( Arabidopsis
R OoMBER. T AEHALEDEREBVAEBOHEBEAERY 2 RVWTEHMBRICE 50
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S THERTBIIEHFTES, I, LI~ FOE i, BEEM KEIATWE &
WRXBBE(Ecoli) FEEX7 . /{AMY R ( Pichia pastoris) WS WTHEAEI I

o THERTEZLENTES, BEILL2THEH., EXENLEFYIRITFINERER(HALE
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REEFEZERHVWT., "AS885% /NI HAEERT DI ENTES,

[CO0B 7]

W DADERHMETR, 2EMBLIRIAZ2EAAL VAR, #HMELER, BA

£, ., R, TP 4EH~R-20HBBRICHEIT ISP REN KT ARESRKC
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ERPERCIELATES. A, BRALITUV AR, BB —28LUBHO~R—R0H#
KRoEsEE o BHETLZI ENTES,
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EHRL Y Do

BOSHE, ERINAEBSF v AL EEIUCHEERROEBOMMRERRS, &8
EROBEKA. BLIUUAEEROEDBEBBARAL., KRB ID2L50KEERR
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LAXx v FPRuypb, EERFRAVBRAF—T—REBLCERLLIUYUBTIENTED, AOE
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BEL{ETOARBRTA2IERLIYNMBT DI ENTEL., JORTHWTDHE, HR
RARKSIUVEBRYRAF VA BEBEIELZIIELFTEI LS, AOEHOBRRE
BETR2I&ATEE, BEEREERI L, BEFROBRILIYUEBET B LETE S,
[005 9]
XEHMETCHERIAIBS. BEIN BEIhes@Brsrryr A28 &, R8s i
S RoBESY,. EHAHBOHROBRRSOEBRBEBL LY P RCEDS 2% AR, 30
Pl HBE%. 10%, 20%, 265 %, 30%., 35%., 40%, 45%. 50 %,
55%. 60%. 65%., 70%, 75%, 80%, 85%. 90%. 95%, F&AL9
9%) ASEARVEIK., MBI NRNIJHE(HMAE, ~LEHS AL HE, DLFX T AT
Y. TEFRY S RIB, PLTI w, FRFTYU vy, avdyzy, Flvzv, &
L<HEEA Y, LR THhOREY) LI EBI Yy A 78EHS(HAE, 7S EBS)
., REME(AAE, hoB®. ER. BEE. BH. L EEFE» A2 8) ot
BRSPS BRI TWEIea R, fAE, 26X IITrid, BB TELERT B
LEiEopoyr A8 HAE. FEFYY) EEBAADETRAVLBIENTES
s FTERY YR, OCFAL T ARKBL TEHES LI VEREFTOIZLOLBICERTH
UEDZ, W2 DOERBEETE. BHL 7)) HE. FAFYEETRTVWEIKLES/T S 40
TENTZE, WAL, PO FQALFrIT oy, 4808, X8, BLUSFTF—Haond

LY Rid, ROEPOILF I Fr L BRTIDIIELEDPTED,

[CO86 0}
BEHOEBIABAERDIE, EYHEE, B8 Il A2 E(FAEF., J3LF 7L
FrEItEtos#IhiAERBy 8, WA YAFT U FPATEI Y, LRV
CESY Y (vicillin)  AvESY Y, Y2 vBLUYSIZX TR OTA, LY
AT A B 2RO RREOBEFFLRTABERRIOS N2 BB AY) OBRBREE
THEBEY. ELRBEPRI Y SNI7EHBETHY EL., W22 DRBHBETR. B
MRSV ACERERE, TOSEyBRMBRIVAVEMETHLES., TRy, T
BEOoMYWHABE(MRAL., by ToadEaRzvo2vA) aEcHYE. €40, 7 50
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053y, #72x v { kafiriny , PHAY v, FLFA v, FFEFPRVESDIE
FTEE, DERNERD(HAAIE, AoAT) CERYE, BEES L USIERI R OR
BOBEREBRASORLEREET S, EHEASKEHL LAY, EEIhi@gEmse v o
CHILESRESAIF > A JEBRHORTUHRBILALAREADE. S888 L 7Y A8 Ky
BENTE, HESBBL Y oW ERL SRR, BE. LEBE, L Uudga
THERAEDOHENATA Y —DOHEBHILLYEHHTEIIEHFATES, MAE. £V EVH
LEE. h@l/ BLBESSLFLIUYINBOF A OHSER, BlEBRINFBOHBELEOLY
BVWHBOERIHABSLEET, JYVELVHRERE., JYBVWARSS L UTLY XBOQ¥Y

i, BIEH I AEBICSVHEEOBEVHEHEBL 7Y H o RICHFHSIT® .
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HESEBL 7Y Ao ESI VB RBSEET A, HHEAYMOEBREATLSIERZ &
LY HEBT A2 TES, AR, BEIhAERSs 2B FlaAE, av 5y
Iy BREDTFAXFSNRIB) EILETLTYEORES  tw S w il B, BRI
HEBAMOEKEEZS O BETHLSTIERLY, LY FECFHEBTIITILY AT 0
EAMEL 7 228 e2&HTES,

[ 006 2]

BoSBoEREH, BARKEHYSAEBHINASI KLYV BETBIES
TEZ, A, BEBKEAYILESETIAOESHMEBEEG., KBLPLT VLT,
SO0 E R HUTI2HRVABRBOBRAFICEY, SYRBAMNMBE-TE LV, BHEEK
FHUT AWK, O, 06%»52 . 5 %HOoBM(HMAWE. 0. 8%) THMABI B TED 20
[00 63}

DEAHALTY oM BRE., AHOHEBERERAYE. IZE0oHA X8LUVEBROFRK
MBCHBL L KIYBHMT 2L TEE, W(C2HORBRETE, EROHEMREE
BREsik., THROoOYa by ¥~ @I2EF, BELAINEBELEZCUuI sinear t F13
wNRN— S F—, UMI1 2, Comitroel Ya2be¥—{(Ur s c¢hel L
aboratories, | ndiana) fFAhidBtlorvaly ¥—a2BLvITHEY
BIEHNTED, OV A ZE, abv ¥ —DF¥4 7, ACER. BLUTI2Y —w
DA THLIYLBLETILHRCUNIBEE\BETZ IS LG Y, ACHBEONE s BNy
BAOEBETBRIENTES, S0
[D064)

HHOERTERETE, SROBHERESNE 2., BHBEOHN—F —{ carder) FiTHER
B, MAid. Pat GreenH~¥F~EB0nTRZEKIYEBEEILIBI I LN
TE3, Y4 X2 ZTRAE38L A —Tos Y I L0 YORBERTBI &Y. #
o1 Z2R/BLT. AR OABEEZERTYBI - FTE 3,

[00665)]

HOKERPETRKR, SHOBERBRRESE., -5 - (MAE, KI TCHENA/
D(E8BE) 2479wy FAP)YKBLTEREHL, TO0R. UMI1 2272 2T
CRAE, BRELIERVWT, SHALEBA DI SRNL Y HMBIIARTIZIENTES
L, O—5—DEFSBLIUVO—F - HOHBEREEXBIEILLY., o1 TaRBEL T 40
BOBHOABREFBERTBIIEHNTES.
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EFOBERBL 7Y homElE, SIFRY. 8L UCARE,. BHHKESLHET, BREOUVER
ERBIHAAE. FOUVIREALARBCIEHFTEILIEHOBLLYY &) EEHML TH
B ENTES,

[ 606 7}

WCDOHLhDOREFEBETR, AEOBEREBARSICR, IBFETLETEREDS®EY
gFhhd, AR, v Py, TR A, TRy -, e HA T, Y97
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V. Ewh,  AYTSIO e~ tuy JTORE, ASRALAE, T6E, LA F A
3. FEEZNSORAYEROEDREE., SHOSERAMRERS L THRVWEZ &8
TE3,
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W 2HPOEHRMBTR, EHOBHRERRSCE, MBEOLRAPIEREEORESE
LT 2LEWISEhTd. FEESU S NHETORAPKBEINZIBEESNBC XY
ALRWEH/ICLIY . FBOL D L grainy) . KDL IR, T voks3h, TADL
IREIVHORREHS LEPAHKATEZ. BEBLAFTARIOF/ A1 FAEDOH D
RED?SRAOELEREESLILICLES T, BELAMOEREFETFTIEZIOKBITS
TEHFTEDS, A, BHREISALEESDR., EWMOL I RBEROKEERZPLET S L 10
DIEACAFH U FrEELIeFTEZ, HAOF/ 4K E. BRAORHERBERRY DM
OEERHPLH EE%THY 85,

[cos 9]

WS DHPDEBHERECTE., AL BRI, EFI BRIV 7B AROBMBRER
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Yoow) OXKBHEREADHDEZZIE, VT, flAE,. SEFRTVFIAYVY—EHVWTERS
MEFREVFIAXATEAILLELTERHE, A, 90CT8E Pl EMBTEI &N
SJYUERTIENTED, MBEE. BE. Ik, BRI 0z v yras »OPWENER 50
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3, B35 TOREBINAES Y A2EERAVWLI S, 0 HEE, KO,
FEVFA -3y OFE, UREEBLUNEABHAZTAI BRI EKLY BHT S
ZeHTELZ, AR, BHAOELEBCS NI EREFNBVWIRNIg Y, & B
¥, BBLBVY., AN KOKFLY EBL 2P A2 BRBRENALYBVITIIL s ¥
i, duyme M, BREKK, FUYURBEN DY, LYVBWEETRET 2,

[oos8 7]

WCDOADEREEREB TR, Toida i3, BEEEOH, FTEH, TLEBEESL L L
BEBREBAXOMSL CABREROBHRAEZ,. pH>T 0 (MAE. pH1 2) 2887 2
BHMINES Y RP2EG(FAE, F X3 vy vzw) ofMAE, KEBEFLY T AL%E
SLAXKEREEDELI L RNIYHETZILFETES, AREME2EEY . BT 10
FEVFA T —2aviKEdoT,. I3 vFEREShE, T Lva v HFEBRERI A
B, pHIE, A, EBTARUMENMABZI 0Ly PRT LEIBREp HICHEYT S
CENTEDZ, CRALGOITAYs »OPBHNKEE., v N2 81T, FrR7HE
B, ATV A E—varEBOpHLRN, RETVFIMIE—Sarvo@dEESLU0RRKO
kEELIEZIEICIVEIBMTE ENTES,

[C0O88 ]

thORBHETH., TYa viE, ENHXOM., REM., ALAXHEFEELIGESR
HAxo®., EPLUERA( AT, 7L —R—BYE) OXKBHE. 45 CILHEH
ERBAETERIERIVIFEFRTZENFTES, AL, B2 /7970 RYE, LiFu,
DrlEH, Tween REAFRHEAR. AF70CMLEBTN Y94, FARBRDATEM{ T 20
JEHU YR DY T LFALBAABIATNL) B, ALERMELTBWABIERTRE, Th
SOITAYaOHNERNESRE, ALRASs TBIURE. REVFAE~va v
EhsUvBEROHEELIBZ I LICLUSHBTEI EARTE S,

[cO08 9}

BiEshih, TEBERTRAEETIALESL UV T LYy B5SETDENE.
HAOSEHERHLDESIIEHNTE, AOSE ML B EHORSME. A, &0 A
FUiICTE, B, GET S, > FiCd . EET D, FAREBEZII&EICELEY .
FUHHEMCHSIEDFTED, WCH2PDERBETHE., T, MBL X0 £HICHE
BETHI&PTE. TOHFE. £RFPEEY . R8I, BB o AdhHEEThsd, L
T, BRTBZADOHNOAFy 7URERAVRT TH S . 30
[009 0}

REAKLECMBIAVBITCEERROBEANG, £ -EH BRI MAZIEHNTE S,
ERKAEDBS VB EE, BAL T U D 0ERBRI LU 2 B8LURENEETEELERYDE
SHUELT AL TALHLELERTHS., §8. BEREN N4 CHEWBECoBTHS
RAKEBRANLLPB VLIRS, BHALRAKECHRISILOFEENRFAICE, BX., <2 F
V. AGTH—-FY, (FAATFLELTELEO) Ay 7, TAFYBE, £2
EBMIhEEFHOo—2, R ThoDESHNET NG,

[cOo@g 1]

BEAE, BMI ol NS ETHERAKEDRTLTE LY, B EHY v X
CHOEBEMNABIZE. RuBi sCO., PATEY, FHFY., FYzZw, avy 40
Yozw, bFEw . daduy, By, JvPRALTIw, FUVFPIw. L300
VELFZy, KT w, Faszy, 2rEAN Yy, TOFA4 S TSAN, A >
, JTAXE( triticeae) YU F Yy, ¥4 v, FbFd iy, AR L F ¥ { caloleosinl
AFTObL ALY steroleosin} L FEREFRALORSWM(BAIE. FALATEYER)
HEFThad, BRIy I BR, ¥4 X, TR XLy XTX 580k, BE
DEHBEHILCBRIENTES, W2HhORHEERBTR, ERBLESHAE. EEY L~
ACHRBEBEHLLBI I ENATESR. MAE, BRPLTIERAGEaT7~F ik, W oH
DEBBEELBVIBARAELTEVWRIELTE D,

[oog 2]
HRFAY N IETHIBS, Yy HOFTKERFNRAXELMRTILIOMBEE L 50
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YEWAHDEETHS, Bilad, Bansyry o EBEEANMAIE,. RuBi sCO, 7
WFIw, 44X v v, 3 LY Ty, TLETLE0EAYD) OEHE
Bid, 40 CHLHVWB8O0COHETHYRED., ChitdoT,. # N 2EHEArEHL
ERICEKEBBAADSPERTZIEATHEICRY ., — BLR->TEAVFV ALEA/S
H, Y RVWEEBHFLELSIHh, SBEL ) BRI RZ.

[0o09 3]

WCDOADEREREBTR., B8 LTHVWS DY 78R, 2PN ICFLAESR
HILEHIAT, ChooREBRSELORBEL T LB ERELEAYUEIZILNT
X5, A, 2 EE, AR Y ALAYDESERBASBAVTEANICY YN B8
LT, L2 VVBEAL. JYBREKBETOT7 7S L2 AT EHKTES, 10
WS 2 OREFETIR, e LTHEVWONZ S v 7, E¥MCTAEERYN
CEBIATS YV HOZEHBI VY LEREBZEEL, AAE., REOYVLLBE(
BaAlE, T4V 2 BUMTE2H-DRLRI2CELRPI2 I E2ERTHAHHI0EE 8T
WELTE LG, W 2PDRTR, 7T F-HFREDY NI EE, BEHINKELY
NI BEAICEEL 82 ERr B¢ RO BEVWDI S LEAFTESD,

[CO09 4]

WK DHAORBEHETHE., Ea8E. RRKLELBRFLTHE, MAK. 140° F as
190 F(Ma, 150 FH6180° F) I CHBE®BS A2FKEMREY A,
HEARKEMEASAAOERENAMICR. AFIL2AO0 -2, bFO0&STal st FLLi
O—2BRECEHBEIREF YTy, FF—Ha, AFITIAHL, Y9V HA Tk 20
BEThSORSWHYEEND .,

[0CO0 85}

IHR. - ARSIV T LEBESLITERAME. BRL 7Y BAIKMRAB I &N
TED, B~BEBBL U " TLREER, AoEh, ES8E8L 7V H, TEFEHY
FEDKAEEATHLIRDORNAVL NI R -EAKBI V" T HREHBEER—TEEQ
TWTHE I, BEE. ALYV A, - E6EBL R BELL KT L — A
—HEREAEERL . 7L —N—&PEERTRBIEAFSTEL LK. BHRAE., 7L
— N —HEBEE LR FROBY) YL N —FEEOREMTHY B85, BEHAK
¥, ERHMED. BXIRBIRAEF NI E, FA 7LV —XRN—GE8PREOFEKHT
HUBB, JL—N—Eahick, MaEd, 7z=—4®HE, (E, E) -2, 4 —J F+ % 30
IF—N, KBEBREY vx¥, BB FFX .  p~2 LYV —IL, BEBMTEMNZIL, 4
—bEROQ*%w—-2, 5-YAFR-3F3(2H) -25 s, (E,E} -2, 4~-F45%
VX F =, 24 Fh~1 ~FHFF b, 2~AFL~3~TYLFFEISANLT 4
K, 2—-AWATrTOEFUYBIFNL, 2—ALATrF-3 T8,/ —L{BHEGEDR

H

EM) . n~Fhr~d22, BWEY-VYZL, 2L70~, BERBALI YL, A i&H
FTh -3 ~-T47 ~), 2D~} ( spiromeat) . T =R FY—-3 g2, 2-2A

3
FN=—3 —TSYFFT—H, 2 -2FL-3 —FhFENOAISYFL—. LA V8
TFAEANYANTA R ZITRATYVLVALIARN, AFLLIOaRFIOY.

I—AXFhFIAxHFF—, BB, 7FR039br v, 5 —AFA—2(3H) -3

Y. T7SF3aA -, (1T H-ERQ—N—2 A4} —TH LY, AxHVER BLU 40

FHhHEOHMB|EESLIEANTERZ, BENO L —AN—LaE, Si gma Al dr
n
t

i eh{St. Louis, MO).Penta Manufactur.i g Co.
(Fairfield, NJ), Advanced Bi otech{Tao owa . N
JY. Firmenitch{Meyrin,Switzertand)].,Givauda
n(¥ernier, Switzertand), |l nternational Fl a
vyors and Fragrances {New York.,. NY). B8LUWi | d
F{avors (Erl anger KY) RO PSTRKHELTHEBATI I &
NTES,
[ 009886 ]

WS DOADEBBEETR., - X2 7H flxd, aBE(HMAE. BFHY S A 50
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FhEELBYTA) , ZvZs, FERA~T{HAE, Q~XFU —~, #4146, 8
B, =2 FERI ) AEFMOAMRIE., LYFy) . BHOBHE(RAXIE, ¥4
YEABAI) Y BMBRAAE, I0E, B, BLTSFLEEANLTTL) D A
BREHBEELEM( meat shelf life extender) ( WA, —BiLRERF. BHBRIE. x5 &
BR#E@ AU DL, KNI {Bombal) . ESIVE, O—Z9) —HHY, BEHMEY
VATFEVESLCHBOBEHER) . BRLTU ACRYALI SN TE S,
[oog 7]
APHEEBCRBLARALTV IR A, 9208 L RE—PFPRFALEOXRAKT SR
VEERFYERE, P IZIIRASY, FHUFy oV AV ITAR., ZHBEF
Sy, FAI B, FRI0S, FE1 B, b LLBEEBS BRYOATESRA. TLBE 10
RPLV B LRAZSCHOEROBEET 2R DI EE TESB,
[ 009 8]
EEEELEEL AL TV aowthihlE, IFEOFBIERBETZ2. S1AE,. A5, 0O
— 7., Fe T (chubs) . S—bFF—W, TERFE7 Yy LEBRTE. OSAPBVWL A
ZEROEBOSF A TICBEVT., AAE,. F22ADE( taco filling) LT, i+
vyRO—-L, V-2, My EYY, R—F, ¥ Fa—, F—+HE—I, FLE-bn0-—
THEVWTHWBRZIENTES, W(2HDERHEETR., BRLFTUI A, MAE. =
—bFR—ILEERTFYy PILEBRL., RLOUT. BEREEZ ECFLEHIC/AYH,. I X, %
I3 HAER(MALE., ZALXBELLEITIFYyYR) TI—F1 7 FDIENT
3. 20
o005 9]
ERL FY AN
ZHMBLESLARAL Y hiE, BAL T A EHHEBEENSS N8 8 BEE % (
2ziE, 91 0 EEYLSWAI0ERY,. N2 EENPLMNISEER, W40 EBY
PLEBKEEBEEY., T REHAEBEEYNEHNCOEEREY)  EALLMZRTFILVOBEERD
SMIOEER(FALE, 1 S EREUHLS W2 ERE%) | kBVEHNIEER IS
WIS BEER(FAF. 1 0OBEB%LL KNI EBEE%) ; BHHMHO, 00001 BS
UHASHT OBE%: BAHPNO EENHIPSNT S BEEYR MAWL., B2 BE%H»S VI
S ESNELBN2EBEE%YHLSHNI 0OEER)  RHEUVELANLEEY RO EBL U 8
FREESYOHKEAEN0. 01 EE%, S5 P4 EEB(MAE, KO, 05 BES%N 30
58 EEm%. FAEMO . 2 ERUILSR2ERN) EELIENTEE. BRAEO=R
. ERYOIATEHETEDLUYUEZ., WCO2HPORBEBETIR. SR, gL T
DADOHO., 58 %20 M7 %BTHYBRD, FAE. 7L~ ~iBDECREERLYOR
BHEE., BEL YU 080, 5 %587 BIEAE. 81 %5583 %; H3 B85
G %;: WA %DLHHT %) THYED, W(IDOERBHETIZ, BRI &G iy
DEGFE. BRALTY ADHE0. 0C001 A5 HN2%THY 835,
[ G100}
ABEHBLERLABY ., BRSO B L. REY., 28E. 38UL, Fi
4 B ER, BRA4SQCIENTES, flad, AoERR., BHRA(HAE., BES
FEFLRIZEEZ BEL(RBEO72 L N —fIBEPELALEMBTBIILITELEY 5 40
YThA2ABRKMIEEE) 280 LT3, L3 aROBEREERahoBERE
MrXOoBRERESLIENTEE, FHMBEBREA, BBH (MY, KBS 8L
BREET BO LA BEHFOIL AR ECSLEHMBI I LELY ERS L
BEMTLEM) 280/ TE3, LTV RELE, LTY A 2BRETLIBRICRIEL
T LZPYU A2 RBET BB FRERETEI AN VES, SHEGaFETALEEES &
U1 BE LS RHBROZL -~ E220 &8T5, 6K, LTY HiE, #
R AEERTHE/ABERL I ENTE S,
[O01 01 ]
WS DD ERBETHE, BRESE,, FEORETEBRIYE, XVWT, 5§ 9@ 2
4 BE(HMAE. 10082 BE. 1 54 BE. 45658 BRE. 6261 2 B, 50
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FhEF1T2H 02 4BB) ~BIECEBLT, BRESZ2RALFTYHKCHEILSZ, Bw
T, BRAL T AZ2RVT, VXRNOREL2ERTHI LA TX3., BBL YV HhE,. £
EOFEOBRBLESLT, flA, 25—, v ¥—n4a4v, Fav 7. gkidkb
HOBRBIUREL*BERTZILHIFTEDS, ALY AR E L. v —-YREDM
THRKILLMITZ2IEPTES,

[0102]

ARBEE, BTOELEEMIKISKEEIRTHEY ., 2hiz, BFERoERICE®8I
TWEAFEHAOCBBERBEL B .

{ 2 08 13 |
[ =@ ]
o103}
LY ARSFOEYQEBES LR

4 X (dycinemax}) LFAETOEYC2(Uni pr ot KB POR2236¢6
} AN -—FKBHI s8IV -4 YBLUTEVOHTIHTOA—FTIBRE, p Je
xprescgsdol o5y~ {({DNAZ2, O0) o0~ klL., KBE(Ecoli) BL2Z
1T KEESsRL 2, EPEGSRERE, P42, 0. 1T mMEELEEZHBLELUE -7
TILTFY B0 ug “mi RHELAENTE( fed-batch fermentation) T &4 18
MItEL. O, S3mMAIYITREILF-D—-1 —FFHSZLESI LR RPTG) I
o THREZFEL ., #IEZ230C T2 4 BHEBHEIEL. BREEL2BIEL > TEE
L, 20mMUYEBRYPL(pHMHT7 ., B),100mM NaCl iBEEEIEA. &
EREYVTA L3 v L THREESEBIYE., BO0NEBLUEEZIRICLE>THSE
gh, LIAEIOE VS, BERIKL> THBE L ( zine-charged) | MACET 70
—ARERBYEB(GE Heal thcare) 2 FLTIdBHEsrt—FAsRHEL
., BRI hAELIAETTOP v, S500mMY v B2XKEHYS AL, TOOmMmM N
aCl THREBEA2BHRISE, BEIThEZELIIATIYOE Y%, RHITHE., B2 8% Bw
TEBLE, BEINELIATE OB 22 0mMMEYFFI L BNa TERL K, BY
FA ENa#®, F4F7 74 0hbb—2a »ILLYBRELA, LIANEYOEYRESR.,
V—L——%{ soret peak) BIREK > THREL, 60 ~70mg /ml|l {CHBEL &
s MBLIATZOEYERYE. BEBRTERL. EHERL. —20CTEELE
s LT AESOE yOWME(BAFEESE) &, SDS~-PAGERI>THHL., KB O
%ERBELE, UV~VI SARSIFAL(250~700nm) OFHILEL>2T. L%
BRLEVIIATIOE Y BELELANI LOBERABS MLk k.

{0104}

( BT LHEBEIRD) ¥4 X Gycine max) b~ C2 BLU8 DOE X
7o A Y X{ Pichia pastoris) "LESHEBEGFE. pAOXT X ¥/ ~LFHET
GE~Y-OHBTT., EFXF - /AR8Y R { Pichia pastoris) BENXT & —~p J A {
Bi oGrammati c¢cs l ne. 1 Carl sbad, CA)YRIZAOA—ril x.
A7 A0 Y A ( Pichia pastoris) #Bg 11 (Bl o Gr ammati cs . |
ne, ) &, BEREISRETSAIFTHEERL ., TELAHRSE. MEPDERERBEIC
o TERL &,

[0o105]
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[ &1 1
;1
’eEF & B UniprotkB &5
LN EIaE Q2 & A4 X(Glycine max} LTSy | PO2236
Mg 52
ALA 3 H - EEF s MR RY R ~LER-AT v | F2Q871
(Pichia pastoris) 71
ALAF b p2 58 —¥ EETF - RAPUR ~AHBEE-RT o | F2QZA1
(Pichia pastoris) 72
BATFEN J—HFrF | ExT - AR R ~LEER-AT v | F2QP90
Fib—¥ (Pichia pastoris) 73
v g ) S A | BFT - AR PMYR ~ABEE-RTF | F2QSRS
Hi o —¥ (Pichia pastoris) 74
vaRAT s b A | ETF R R ~ALBER-R T | F2QUW1
W F I AR¥-F—¥ | (Pichia pastoris) 75
TR T 4 Y = | EFTF SRR UYR NABHR-AF v | F2QUX3
M S Sk o (Pichia pastoris) 76
o b RATZ 4D =T XA BY R ~ALBEEATF v | F2ROD
Il A F - (Pichia pastoris) Al
VAR =2 R e 4 PEF - NRMFR ~ALHEEE-AT v | F2QWX6
(Pichia pastoris) 78
Sh 7 v A=A RAMUT RFRFA Y | Zeocin ~OHEH | P17493
A2 FeAHRRA | &
(Streptoalloteichus
hindustanus)
BIyHw—F KIBE(E.coli) Ty e | QILSCT
DRHHE
AT A KAEHEE (E.coli) A FuwA 3 | POO55T
S~ DU
NatR Z T AR J—zF AT 033583
S = e
(Streptomyces noursei} | (Nourseothricin)
T
FA~A oM FROMER ISR | FmFo n/a
AV Tns (geniticin)(G418)
~OEFIME
[ 01 08}

FEEHRIhL2Ex7 ( Pichia) R %.

MMBEIL - THEBEIE,

LZ~T oK

10

20

30

40
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YRERE, A/ ~LTI0OTT!I 20 HHFZELE, REBLOBICL > THEEL.,
KILERBIE, BEREVFA ¥ —-vavRsUBEREEL, BEEA, Tramfl o
¢ 8E63ARLBLE, BLAE,. BLU0. 2 umBBLZB(Koech Membr
ane Systems)iCdYBELE, I8HTA12~r%2B8L. 3 kDa RBAZ
B{(Spectrum Laboratories)&®BuTtXkeEHF2»BLE, &
k1 e— b2 HPAZSLESMAA X ZTHBEBB(MI tsubishi) ®BwT.
ERHENIOUETTHINKERL L., B4 BE IR ELIIATSOEYBREE.
B+ 03 kDaBADB(Spectrum Leaborateries) #@uwh
KIAF 74 bbb—2aryild>TBEREAL. QOUERBR AT TRBEB(GE L
i fesciences) 2AVTISKEBRLA. BRLIIATIOEYERYE. 3
kDRAZBEZHVWTEML., ~20CTHERLA. SHRERYR, HENBO%THY
.80 SLOLIATSOEYEREL £,

[ =fHl2 ]

[ 01 Q7]

RuBi s COmEMR

FRHALRKILYYIOEI kg &k, 0. 1M NaCl #8872 BT LES
W(pH?7 . 4)T1 : 1 OLT Vi ta—-prep 3 bl ender { Vi t a
mi x Corp, Clevel and, OHYILEKELE, HHE, BESZE(IHP
FE-F2—-) TTO0ABGE>»AL. REE30CEXBTHRLA, TO0OM NaOHBR®EEZH
WTHEWAR, pHET, A CHEELEAE, RTVX—P (235009 T SEABLTHML
L2 - EBBHI g pmTGEA Westfalia decanter G
CE~345%BWT) v Tal~blLE,. RLYMEBTE. RVWT., A0S
W Tiquidcentrate) ( 881 . 6L ) %, PEARKX{(Spectrum Labor
atories I ne . Rancho Deminguez, CAMKr os FI o
KOZ2EZ20U-0BN) @C. 2 umBEITHLERYI~TALRANLFEXY{mMPES)
BERAWTYA 7074 A% — Kbk, BAS (WO, 25L) &, MEEHERHT .
SLERBVWTENRIBLA, COZBAFy FHo 0B B8HM H3I L) %, 1 0kDa
mPESE{(Spectrum Laboratori es Il ne . Rancho
Domi nguez.,. CADMini Kres NOZ2EQC1Q0-05N) BT8O
TLETRBLAE, A7 BRERE, pHB7 ., 4 TH2 L, SMERLZYORE
BRE, BERILDp--{YEMAT, pHESEF TR L, BREME, VX Fv 224
~ T~ hFEAERFECTAF-EELTI0OHYBERLERL, XWT, 35009 T
S RBMBELOEBLT., 2 7FI9AMbPOALYFBLIUBBORELIRREE L. BLo#E
BeRT,. 3" 78RLy P ERIAAPRKTERLE, XLy bEO. 08 ~0. 1L
ORI KILERBIHE, BRE, ~BOXS5Y - ITHLIESL., 1 OMKE{EFMY
DTABRERPRBINEEFERERAVC. pHEI 1 2T YEtifFh, BohAiBR
i, BEAEATH» ., XRWT, pHEIETTHT. BFELESHEHEL L, £1
ME, BEERBLARVWVIERI YL, R ERERSERVTERSLERIE L, &
DHEE, AAOCH{AQAC, 2000) K&YLecon FP-528 Nitr
ogen Combustion Anal yzer {Leco. St. Josenph,.
MI Y ERVTEHLAE. 7 8%, YEEXE. 25 & LTHEL, {7 H8
6 %EHLAE, BOhALERBE. DFHLICKEBEL, BREEFHEEERL &,

[ REHS3 ]

[ G108}

RuBi sCODBHEHBIURE

FEEAEIL Y9 O0EI kg k., 8%{w. v)PEG{(Carbowax Sen
try PEG B8000;Dow Chemicatlt s, Midland, MI ) 8%
VO, 1 %{w , v) By S BEM(86I3IA; Tramfloe. |l neg. . He
uston, TX) 288T3Y vBAYDLABER(pH7. 4) T1 11 (w./ w)
OETVi ta—prep 3 bender (Vitamix Corp, . .Cl ewv

10
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el and, OH) TBRLAE, Bd%E2, T ATOBRTIOCCABOEEREHTL N
SERKE(3IHPE®E~49~) CIfolETA. BWABIOM NaOHBRBEERAWT
PHE7 . A THRELE, FEIVFX—bE&, RUVFhby TELDPHB(AI I egr a
X1TEBER,.SX478500~%~; Beckman Coudl ter .|l nec. . Pa
sadena, CA) #ZRAVT, 358009 TS DHMBELOBLAE, Ly MERT., k
FAH(#W . 8L 2R KRELE, FBY /229 a0 XKBOoBE(K+8 KAL

| GmbH, Kassel , Germany )} #:8&ICHNAT. T MEEIKL L., B
BERDILEBASL.,. v Fbhby 7THLHEE(A) | egr a X1TE58R, SX475¢C
Q—%—: Beckman Coultter, 1 nec. ) #BEWT, 5451 9g7T3HH

ROABL A, 3TOBYRLLBEXRA N ABKERYA, BYUORBOEEE., "L b 10
(MO . 1T L) CLTHHLA, PEGREB( 8O, 3L) £#58L., BLEE+BRL. &
BLEDBDIUVESLEMEERMIESELL, RVWT, THEBIIRETLIFRELLERY

%, 2B (Spectrum Laboratories Il ne. ) 0. 2
MBEIRARYUI—FLALT Y {mPES) BEBRVWIIA 90714 0Ly —RHITE
cBAS(MO. 25L ) 2. I MEBY YR LARNEKNO, 7T5L BV TERSA
L., COBRATy 7H60EBM(HIL) £, 70kbDa mPESE(Spec

trum Laboratories.|l nc. ) 2FuwTH. 1 LIKBELE, °h

., 8 DOXFy FTTHO . 5LODI KTILLERIBLAE. ¥R 7 EREME.
PH¥?Y THY ., HEFR, SmS / cmERTHIo>AL. Bohres s HEERE.
FRLKEBERTHE L., £RPE:. BBERRLIBAVTERIEE, T REYER B 20
BWTEBLERIEE, TOMHE, EBDE660nm Pierce g BEryPy
EABLUSDSH ATy b AU ~2BVTYHLE, EEERSE, | R BE%
BLUTHFLE., BEREBRDYTIOBREKBEBLUPEGEEEZ. HEXEBOVWTAFL &,
SR HEBER, 891 %(w . w) ThHhY, 2EEDE. W95 % (w w) THo

., PEGBIUREARE.. 0. 2% {w. / w) ABTHWL L. £RHOIEE. BED

O %EBAL, YO0RAFFALTIOHNEABAZEANTH > k. BonicEghid, BeaL
EREHESEETENL L.

[ ZEH4 ]

[G1 091

EB:-R: 320 = I AV RS )) - | 30
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TA Y FaN—~-rTHIERIY, BT XANIKRR>FE, B W, FAOL S B, +w Y
DL, ME., EBECHL, "¥y—0LH AR, B, BELV, 8L TUSFEHEIDT
TOZPOBFEFLVELERADOLS 2 RRAFArERI NS,
[G1 113

Motif Exhibit 1150, Page 1499 of 1599



(40}
[ %2 ]
#®2
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SRR MEBROI v | AIEBROI v 2
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i il 150 1.5
T AR 0.6 03
T ART X 0.8 0.4
TARNG X R 0.8 0.4
ARFTAL 9.0 9.0
Fas IRk 50.0 50.0
FAH I 0.7 0.3
2w 1.3 0.7
B AT 0.6 0.3
A v 0.8 0.4
=20 2.0 1.0
Yl 5.0 2.5
AFFA = 1.0 0.5
AR Py i ey 0.6 03
s Yo 0.9 0.4
R phal 0.8 0.4
rYF 7y 1.5 0.8
2l = R 0.6 0.3
230 1.0 0.5
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Y oE— R 5.0 5.0
FV I 0.2 0.2
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FVTFE 3.0 1.3
L-#w 0 40.0 200
TR F A 2.0 1.0
N—)’*E;i;i«;,-y,& 100 50
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g, FHFELLVL, AL &, $BOEN, bI AL EBFOLEBLITCREZESHT. BAPICEAK
DHFEINEATRS,

[ REBH7 ]

[ G111 3]

TRV ESI 8L Y HoRY

HoMPVWESBEESL TV e YA R0 EBBEHD(SUPRO( BERE) £E X
38(Solae) . Vital JA%7HF»{(131100, Guisto's
Specialty Foods, San Francisco, CA)Y, LU KkE R

WTHRBRULAE. Nano 1 6HEM#((Lei stritz Advanced Tec

hnel ogies Corp. .,.Somervilie, NJ)Z, BETosHs1( 10
AR, 1D 6. Smm, REIQCQOmm) . AFKY—Fab—#%—, BLUSEXRR
»F{(O0Optos, El dex Laboratori es Il ne ., ) &HICBWE,
[Oo1 1 4]

A XY w0 EEEBME Qg SLUVAALAFKT LTy HRE00 %2, 6 7HFHEAS
SUBRGETRRBULUBAL., X0WT, FEBOENB AR ( batch feeder} GEEE ( |oad
ing tube) WEML L., BB REME2 . 4y A HOEETCHHBILE>%. 3. 6 ml
CROEETHRHEBOAL LOBFE2 OV - KRy TILL Y REEs 2, BRHEBORSY
1 —FEE, T 20RPMTHEERBLL. BEQES, MEBAL LICH> TROBY B
L, 88 ~-v-26CT, V-1 -30¢C, Y—-¥2-6070C, vy—-—2»3-110°%¢
V=2 A =1 10T, VAT bR, BRI NBLRANEIRA N R, AR S 20
%, 24 TC TSN EHBEILIANRKT—Fal—F—dUBAML L.

[C1 15}

EFFERI> TERSAARS DVWESLYTY AR, BRL T Hh20 0 THY ., @M
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BHRABOEKBEEIRMLA., BRESWE, 3. 6g /"HOFEFETHHBIIHE> K, B
cAml SROFETHEYEBORLLOE2 OV -~ VKRRV TRIY KEES A, BHE
DAY a~HEET20RPMTHILA, BEORLEHFHBAL LIZH>TRORY
HEL A, #BYV—v—-25TCT. V—¥1 -37C. V—»2-817T, Yy—»3-13
8C, Y=-uv4-136C, F147FL~b%&, BHNICHNHEARNETL N>R, 2HF
1%, 28TCTTY9AM 2 ¥FTESHKF~Fab -y~ &YRPL AL,

[ G117}
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ThAFHEOBOSERIICERL &, 40
[ A9 ]

[Co1 18]
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ERLAIAVCVESEELIAAVWLSRED)

c . M0 ( REMS EEFEROI &)
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M7 OZXS50mLEHEIYE. | CAMBATERERILICA, BuviE7axes., E/RI 4T
V-BEHEL YAy s mA, AF VRIS - ( HMAE, SHERSTIHNE
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ri es 5] Quart Bowl —Li ft Stand Mi x & r ma d e |
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fo1 217} 20
o, BOS B EHRICEBAL., ETLOLENOBERERL L. BOoOEtE . { A
rema Ri ¢ e cooker Mo d el No. ARC~1030S8S8rmHhT) T

PIBEES,. BILT200° FLLIETCHEL.,. ILK2045HTOEBTREFLE, &
Lk, £Hh%, XLtOBBLBLT, REEFTHPL L, BRLEBOEME T L, 20
BEATATCTEX] BRI TEHERTLIEATEISZ, Y87 RLT) HA2ERT 2K
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BWHE1 O ORNDEHRICESVWTHVWS 2! £$8702 ) ORDLDYKHWBR I ENTE D,
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R, EEZ2LHE) T3IO0OMNHEHE-T. Ao HEBAL L. B AB, AOEHE TR
KEEL., BRYADKHOBERILELLE, RERESFNBLTEETCRNLEET,. BOER
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7T o ADM PROLITE(H 40.0

FERH1E ) ow Flavor Vital Wheat

Gluten(Montreal, Canada)) 30

AGEK 50.0

o 10.0

B ¥ 2 A RDSM) 0.005

it 100.0
[C1 4 2] 40

BT, MBLAYYH{BOC) EHQ0F/ M1 RTRAL, RWT, ThEKRKICES
L., 702%., BLLERL, BRVWT., FPHPARKILXSINFy#HETQIILMNMA. R
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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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Dog code: IDS PTOSB8a (02-18}

‘ . N . . Approved for use through 11/30/2020. OMB 08510031
Doc description: Information Disclosure Statement {iDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, ne persons are required o respond to a coliection of information unfess i contains a valid OMB controf number,

Application Number 15913080
Filing Date 2018-03-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Rachei Fraser
Art Unit ‘ 1796

Examiner Name ‘ Elizabeth A. Gwartney

Attorney Docket Number |3&767-m15033

U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns(Lmes where
AV 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.

LU.S.PATENT APPLICATION PUBLICATIONS

Pages, Columns Lines where
Relevant Passages or Relevant
Figures Appear

Examiner Cite N Publication Kind | Publication Name of Patentee or Applicant
Intial™ HE N | Number Codel| Date of cited Document

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 | Foreign Bocument Country Kind | Publication Applicant of ci{e d where Relevant 15
Initiat* No | Number3 Code2} Coded| Date pp : FPassages or Relevant
Deocument )
Figures Appear
1 KR 1020020110423 KR 2009-10-22 NAT LN CHONBUK
iND COOP

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

NON-PATENT LITERATURE DOCUMENTS

include name of the author {in CAPITAL LETTERS), title of the atticle {(when appropriate), titte of the Hem
{book, magazine, joumnal, serial, symposium, calalog, elc), date, pages(s), volume-issue number{s}, 75
publisher, city andfor country where published.

Examiner| Cite
Initiais™ | No

EFS Web2.1.18
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Application Number 15913080
Filing Date 2018-03-08

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor ‘ Rache! Fraser

N Art Unit \ 1796
{ Not for submission under 37 CFR 1.89)
Examiner Name ‘ Elizabeth A. Gwartney
Attorney Docket Number 38767-6015008
1 []

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 considered, whether or not citation is in conformance with MPEP 608. Draw line through a
citation if not in conformanca and not considered. include copy of this form with next communication fo applicant.

t See Kind Codes of USPTO Patent Docurnents at v S ar MPEP 801.04. 2 Enter ¢ifice that issued the document, by the two-letter cade (WIPDQ

Standard ST.3}). 2 For Japanese patent documents, the he year of the reign of the BEmperor must precede the serial number of the patent document.
* Kind of document by the approprisie symbols as indicated on the document under WIPQ Standard ST.16 if posaible. ® Applicant i3 1o place a check mark here i
Ennlish language transiation is attached.
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Application Number 15913080

Filing Date 2018-03-08

INFORMATION DISCLOSURE

First Named Inventor ‘ Rache! Fraser

STATEMENT BY APPLICANT

N Art Unit \ 1796
{ Not for submission under 37 CFR 1.89)

Examiner Name ‘ Elizabeth A. Gwartney

38767-6015008

Attorney Docket Number

CERTIFICATION STATEMENT

Please see 37 CFR 1.27 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement 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 @ communication from a
foreign patent office in a counterpart foreign application, and, io the knowledge of the person signing the ceriification
after making reasconable inquiry, no item 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 forth in 37 CFR 1.17 {p} has been submitted herewith.

[<] A certification statement is not submitted herewith.

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

Signature {Heather 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 USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.14. This collection is estimated {o {ake 1 hour to complete, including gathering, preparing and submitting the completed
application form o the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require fo complete this form and/or suggestions for reducing this burden, shouid be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 223131450,
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-579) requires that vou 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.8.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 fo
process and/or examine your submission related to a patent application or patent. i vou do not fumish the requested
information, the U.S. Palent and Trademark Office may not be able {o process and/or examine your submission, which may
result in termination of proceedings of 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 axtent allowed under the Freedom 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 disclosed fo the
Department of Justice o 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 administrative tribunal, including disclosures o opposing counsel in the course of seltlement
negetiations.

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, o 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 to 5 U.S.C. 552a(m).

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

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.8.C. 181) and for review pursuant to the Atomic Energy Act {42 U.5.C. 218{(c)).

A record from this system of records may be disclosed, as a routine use, fo the Administrator, General Services, or
histher designee, during an inspection of records conducied by (3SA as patrt of that agency’s responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2808. 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 records may be disclosed, as a routine use, 1o 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 o the limitations of 37 CFR 1.14, as a routine use, o 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, Stale, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of faw or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 44146330
Application Number: 15913090
International Application Number:
Confirmation Number: 9878

Title of Invention:

METHODS AND COMPOSITIONS FOR AFFECTING THE FLAVOR AND AROMA

PROFILE OF CONSUMABLES

First Named Inventor/Applicant Name:

Rachel Fraser

Customer Number:

26191

Filer:

Heather L. Flanagan/Karissa Robinson

Filer Authorized By:

Heather L. Flanagan

Attorney Docket Number: 38767-0015008
Receipt Date: 28-0CT-2021
Filing Date: 06-MAR-2018
Time Stamp: 12:29:26

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

Form (SB08)

Information Disclosure Statement (IDS)

334625

IDS.pdf

9bfod34935a74ac316585967¢10db2d5256)

no 4
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Information:

This is not an USPTO supplied IDS fillable form

2066403
2 Foreign Reference KR1020090110423.pdf no 6
ed7c17a477da4c099232b2968db2a0fae5d
bee07
Warnings:
Information:
Total Files Size (in bytes){ 2401028

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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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

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.: IPR2023-00209
U.S. Patent No. 11,224,241

PART B - FEE(S) TRANSMITTAL
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
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2

O W g " e 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
Number is required.

. 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)

M| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

(98]

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

4a. Fees submitted: (Jissue Fee (IPublication 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 (1 Enclosed check [J 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.: IPR2023-00209
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.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
| 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.: IPR2023-00209
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. A record 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 Federal, Sﬁtfate or local law

L . . . . . Exhibit 1150, Page 1548 of 1599
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Application No. Applicant(s)
B . 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 correspondence 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..
[ 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) JAll b) (J Some* ¢) [J None of the:

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

3. [ 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.

(O 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.(J 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 .

3.0J Examiner's Comment Regarding Requirement for Deposit 7. J Other -
of Biological Material

4.0 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

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20211023
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Case No.: IPR2023-00209
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-AIA 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 a.m. - 4 p.m..

Motif Exhibit 1150, Page 1550 of 1599



Case No.: IPR2023-00209
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
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 15/913,090 Fraser et al.
ELIZABETH A GWARTNEY 1759

CPC - Searched*
Symbol Date Examiner
A23J43/227 05/06/2020 EG
A23J43/227 02/02/2021 EG
A23J43/227 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

Part of Paper No.: 20211023
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 15/913,090 Fraser ot al.
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

Part of Paper No.: 20211023
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 5913 090 Fraser ot al.
H “ ” N 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.: IPR2023-00209
U.S. Patent No. 11,224,241

Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 5913 090 Fraser ot al.
H “ ” N Examiner Art Unit
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 . . -
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

Page 2 of 3 Motif Exhibit 1150, Page 1555 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 5913 090 Fraser ot al.
H “ ” N Examiner Art Unit

ELIZABETH A GWARTNEY 1759

[0 Claims renumbered in the same order as presented by applicant (] CPA (O T.D. [J R.1.47
CLAIMS

Final |Original|Final OriginallFinaI 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 9 141 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/ 23 October 2021 . . -
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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Receipt date:

Boc code: DS

08/28/2021

Poc description: information Disclosure Statement (IDS) Filed

Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

FTOSRM8a (02-18}

Approved for use through 11/30/2020. OMB 08510031
L. 8. Fatent and Trademark Office; U.S. DEFARTMENT OF CCRMMERCE
Under the Paperwork Reduction Act of 1985, ne persons are required o respond to a coliection of information unfess i contains a valid OMB controf number,

INFORMATION DISCLOSURE

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

Application Number

15913080

Filing Date

2018-03-06

First Named Inventor ‘ Rachei Fraser

Art Unit

‘ 1796

Examiner Name

‘ Elizabeth A. Gwariney

Attorney Docket Number

338767-0015008

U.S.PATENTS

Cite
No

Examiner
Initial*

Patent Number

Kind
Codet

issue Date

Name of Patentee or Applicant
of cited Document

Pages,Columns Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Paten

t citation information please click the Add button.

LU.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lmes where
AV Cite No \ . Relevant Passages or Relevant
Initiai Number Codel| Date of cited Document
Figures Appear
) 20210285824 2021-08-23 Brown et al.
/E.G|

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 | Foreign Bocument Country Kind | Publication Applicant of ci{e d where Relevant 15
Initiat* No | Number3 Code2} Coded| Date pp : FPassages or Relevant
Deocument )
Figures Appear
JE .G 1 JP 2010200827 JP 2010-08-18 HOUSE FOODS CORP D
m..y |2 | /P 2017S00348 P 2017.04-06 | MPOSSIBLEFOODS | g1 e, Apstract

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

NON-PATENT LITERATURE DOCUMENTS

EF8Web 2.1.18
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Receipt date: 08/29/2021

Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

INFORMATION DISCLOSURE

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

Application Number 15913080
Filing Date 2018-03-08
First Named inventor ‘ Rache! Fraser

Art Unit | 1798
Examiner Name ‘ Elizabeth A. Gwartney

338767-0015008

Attorney Docket Number

Examiner| Cite
Intiais™ | No

include name of the author {in CAPITAL LETTERS), title of the atticle (when appropriate), titte of the #eam
{book, magazine, jourmnal, serial, symposium, calalog, elc), 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

JE.G./ pages []
; /|2 KOLODYAZNAYA, "Pishchevaya khimiya {Food chemistry],” St. Petersburg, SPBGAKHPT Publ. 1888, Translation, 4 5
fBG.y pages, St. Petersburg, Russia
LISITSIN et al., "Analogues of meat products with functional properties”, All about meat, 2007, Translation, § pages,
/B.G.7 |3 Russia

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

EXAMINER SIGNATURE

Examiner Signature /ELIZARETH GWARTNEY/ Date Considered 10/23/2021

*EXAMINER: initial if reference considered, 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 fo applicant.

Engtlish language transiation is attached.

t See Kind Codes of USPTO Patent Documents at wasa USPTG GOV or MPEP 931 .04, 2 Ender office that issued the document, by the two-lelter code (WIPO
Standard 5T.3}. ? For Japanese patent doeuments, the indication of the year of the reign of the Emperor mwust precede the seral number of the patent document.
4 Kind of document by the appropriate symbals as indicated on the document under WIPO Standard ST .18 i possible. ® Applicant is i place a check mark here if]

EF8Web 2.1.18

Motif Exhibit 1150, Page 1558 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Receipt date: 08/28/2021 /g . g./

Application Number 15913080

Filing Date 2018-03-08

INFORMATION DISCLOSURE

First Named Inventor ‘ Rache! Fraser

STATEMENT BY APPLICANT

N Art Unit \ 1796
{ Not for submission under 37 CFR 1.89)

Examiner Name ‘ Elizabeth A. Gwartney

338767-0015008

Attorney Docket Number

CERTIFICATION STATEMENT

Please see 37 CFR 1.27 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement 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 @ communication from a
foreign patent office in a counterpart foreign application, and, io the knowledge of the person signing the ceriification
after making reasconable inquiry, no item 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 forth in 37 CFR 1.17 {p} has been submitted herewith.

[<] A certification statement is not submitted herewith.

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

Signature {Heather L. Flanagan/ Bate (YYYY-MM-DD) 2021-09-27

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 USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.14. This collection is estimated {o {ake 1 hour to complete, including gathering, preparing and submitting the completed
application form o the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require fo complete this form and/or suggestions for reducing this burden, shouid be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 223131450,
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Receipt date: 08/29/2021

/BE.a./ .
Privacy Act Statement

1.

The Privacy Act of 1874 (P.L. 83-579) requires that vou 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.8.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 fo
process and/or examine your submission related to a patent application or patent. i vou do not fumish the requested
information, the U.S. Palent and Trademark Office may not be able {o process and/or examine your submission, which may
result in termination of proceedings of 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:

The information on this form will be treated confidentially to the axtent allowed under the Freedom 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 disclosed fo the
Department of Justice o 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 administrative tribunal, including disclosures o opposing counsel in the course of seltlement
negetiations.

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, o 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 to 5 U.S.C. 552a(m).

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

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.8.C. 181) and for review pursuant to the Atomic Energy Act {42 U.5.C. 218{(c)).

A record from this system of records may be disclosed, as a routine use, fo the Administrator, General Services, or
histher designee, during an inspection of records conducied by (3SA as patrt of that agency’s responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2808. 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 records may be disclosed, as a routine use, 1o 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 o the limitations of 37 CFR 1.14, as a routine use, o 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, Stale, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of faw or regulation.
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Receipt date: 05/05/2021
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 necessaty) Filing Date Group Art Unit
(37 CFR §1.98(b)) March 6, 2018 1796
U.S. Patent Documents
Examiner Desig. Publication Filing Date
Initial D Document Number Date Patentee If Appropriate Class Subclass
/E.G./ 1. 2021/0037851 | 2/11/2021 | Fraseret 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 | WO2005/019165 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
JE.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.s./ 11 EP Opposition "Response to Summons," in Appln. No. 14737766.7, dated, November 19, 2020, 9
e ) pages
JE.G./ 12 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
/E.e. /1 Fridman et al., "Isolation and Characterization of Soybean Cytochrome c," Archives of biochemistry
) and biophysics, February 1968, 126:299-304
, Haandel et al., "Characterization of Different Commercial Soybean Peroxidase Preparations and Use
/B.5./ 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
/E.G./ 17 Martins et al., " Meat flavor generation in complex maillard model systems," American Chem. Soc.,
’ 2010, 71-83
Examinerﬁiﬁnature Date Considered
LIZARBETH CWARTNEY/
1i0/23/2021
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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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Receipt date: 05/05/2021

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., "Spen; Brewer's Yeast Autolysates as a New and Valuable Component of
O ) 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| redominantly ribonucleotides.” J. Ind. Microbiol Biotechnol. August 10, 2003, 32:415-423

Examiner Signature Date Considered
18/23/2021

/ELTZABETH 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

Motif Exhibit 1150, Page 1562 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Receipt date: 05/05/2021

Attorney Docket No.: 38767-0015008

/E.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.FR. § 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:

Boc code: DS

i0/28/2021

Poc description: information Disclosure Statement (IDS) Filed

Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

FTOSRM8a (02-18}

Approved for use through 11/30/2020. OMB 08510031
L. 8. Fatent and Trademark Office; U.S. DEFARTMENT OF CCRMMERCE
Under the Paperwork Reduction Act of 1985, ne persons are required o respond to a coliection of information unfess i contains a valid OMB controf number,

INFORMATION DISCLOSURE

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

Application Number 15913080
Filing Date 2018-03-06
First Named inventor ‘ Rache! Fraser

Art Unit | 1798
Examiner Name ‘ Elizabeth A. Gwartney
Attorney Docket Number | 38767-0015008

U.S.PATENTS

Cite
No

Examiner
Initial*

Patent Number

Kind
Codet

issue Date

Name of Patentee or Applicant
of cited Document

Pages,Columns Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Paten

t citation information please click the Add button.

LU.S.PATENT APPLICATION PUBLICATIONS

Examiner
Initial*

Cite No

Publication
Number

Kind
Codet

Publication
Date

Name of Patentee or Applicant
of cited Document

Pages, Columns Lines where
Relevant Passages or Relevant
Figures Appear

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 | Foreign Bocument Country Kind | Publication Applicant of ci{e d where Relevant 15
Initiat* No | Number3 Code2} Coded| Date pp : FPassages or Relevant

Document )

Figures Appear
/B.G.01 KR 1020090110423 KR 2009-10-22 | NAT UNIY CHONBUK

IND COCOP

If you wish to add additional Foreign Patent Document citation information please click the Add button
NON-PATENT LITERATURE BOCUMENTS
. . include name of the author {in CAPITAL LETTERS), title of the atticle {(when appropriate), titte of the Hem

Examiner| Cite o . . . ) , -
Initiais* | No {book, magazine, joumnal, serial, symposium, calalog, elc), date, pages(s), volume-issue number{s}, T5

publisher, city andfor country where published.

EF8Web 2.1.18
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Receipt date: 10/28/2021

Application Number 15913080
Filing Date 2018-03-08

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor ‘ Rache! Fraser

N Art Unit \ 1796
{ Not for submission under 37 CFR 1.89)
Examiner Name ‘ Elizabeth A. Gwartney
Attorney Docket Number 38767-6015008
1 []

If you wish to add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE
Examiner Signature | /ELIZABETH SWARTNEY/ Date Considered 11/01/2021

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

t See Kind Codes of USPTO Patent Docurnents at v S ar MPEP 801.04. 2 Enter ¢ifice that issued the document, by the two-letter cade (WIPDQ

Standard ST.3}). 2 For Japanese patent documents, the he year of the reign of the BEmperor must precede the serial number of the patent document.
* Kind of document by the approprisie symbols as indicated on the document under WIPQ Standard ST.16 if posaible. ® Applicant i3 1o place a check mark here i
Ennlish language transiation is attached.
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Receipt date: 10/28/2021 /E.G./

Application Number 15913080

Filing Date 2018-03-08

INFORMATION DISCLOSURE

First Named Inventor ‘ Rache! Fraser

STATEMENT BY APPLICANT

N Art Unit \ 1796
{ Not for submission under 37 CFR 1.89)

Examiner Name ‘ Elizabeth A. Gwartney

38767-6015008

Attorney Docket Number

CERTIFICATION STATEMENT

Please see 37 CFR 1.27 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement 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 @ communication from a
foreign patent office in a counterpart foreign application, and, io the knowledge of the person signing the ceriification
after making reasconable inquiry, no item 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 forth in 37 CFR 1.17 {p} has been submitted herewith.

[<] A certification statement is not submitted herewith.

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

Signature {Heather 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 USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.14. This collection is estimated {o {ake 1 hour to complete, including gathering, preparing and submitting the completed
application form o the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require fo complete this form and/or suggestions for reducing this burden, shouid be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 223131450,

EFS Web2.1.18
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Receipt date: 10/28/2021

/E.G./

Privacy Act Statement

1.

The Privacy Act of 1874 (P.L. 83-579) requires that vou 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.8.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 fo
process and/or examine your submission related to a patent application or patent. i vou do not fumish the requested
information, the U.S. Palent and Trademark Office may not be able {o process and/or examine your submission, which may
result in termination of proceedings of 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:

The information on this form will be treated confidentially to the axtent allowed under the Freedom 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 disclosed fo the
Department of Justice o 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 administrative tribunal, including disclosures o opposing counsel in the course of seltlement
negetiations.

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, o 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 to 5 U.S.C. 552a(m).

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

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.8.C. 181) and for review pursuant to the Atomic Energy Act {42 U.5.C. 218{(c)).

A record from this system of records may be disclosed, as a routine use, fo the Administrator, General Services, or
histher designee, during an inspection of records conducied by (3SA as patrt of that agency’s responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2808. 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 records may be disclosed, as a routine use, 1o 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 o the limitations of 37 CFR 1.14, as a routine use, o 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, Stale, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of faw or regulation.
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Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

EAST Search History

EAST Search History (Prior Art)

Ref Hits SearchQuery @ DBs  Default Plurals Time Stamp
# : : : Operator : :

'A2313/227.cpc.  US-PGPUB; USPAT; USOCR; ; 12021/10/23
AND heme  FPRS; EPO; JPO; DERWENT; ; 119:18
:  IBM_TDB = 5 =

L2 36 "2013010042" |US-PGPUB; USPAT; USOCR; ~ OR OFF  2021/10/23
o _FPRS; EPO; JPO; DERWENT; 119:18
n IBM_TDB | | | |
L3 32 "201161572205"  US-PGPUB; USPAT; USOCR;  OR OFF  2021/10/23
o  FPRS; EPO; JPO; DERWENT; 119:26
IBM_TDB i f :

S1 1 "15913090"  US-PGPUB; USPAT; USOCR; ~ OR 'OFF 2020/05/05
L . FPRS; EPO; JPO; DERWENT; 112:26
 IBM_TDB f % :

S2 9 "20120093994"  US-PGPUB; USPAT; USOCR; OR  OFF  2020/05/06
o _FPRS; EPO; JPO; DERWENT; 110:51
nn IBM_TDB ; ; |
S3 9  "20120093994" US-PGPUB; USPAT; USOCR;  OR 'OFF  2020/05/06
-  FPRS; EPO; JPO; DERWENT; : 12:27
e  IBM_TDB o _— :
S4 46 A23]3/227.cpc. US-PGPUB; USPAT; USOCR;  OR OFF  2020/05/06
~ AND heme  FPRS; EPO; JPO; DERWENT; 114:40
e IBM_TDB ;
S7 8  "2019079135" US-PGPUB; USPAT; USOCR; ~ OR OFF  2021/04/21
L  FPRS; EPO; JPO; DERWENT; 115:39 :
 IBM_TDB : : :

EAST Search History (Interference)

Ref# Hits SearchQuery  DBs Default Operator Plurals Time Stamp

S5 576 A23L13/426.cpc. US-PGPUB; USPAT OR OFF  12021/04/21 14:11
S6 480 A2313/227.cpc. US-PGPUB;USPAT OR  OFF  2021/04/2114:14

10/23/2021 7:29:34 PM
C:\Users\egwartney\Documents\EAST\Workspaces\15913090.wsp
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Case No.: IPR2023-00209
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

WWww.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 1171012021 | X ANINER |
FISH & RICHARDSON P.C. (TC)
PO BOX 1022 GWARTNEY, ELIZABETH A
MINNEAPOLIS, MN 55440-1022

| ART UNIT | PAPER NUMBER |

1759
| NOTIFICATION DATE | DELIVERY MODE |
11/10/2021 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)

Motif Exhibit 1150, Page 1569 of 1599



Case No.: IPR2023-00209
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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-of

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, 5S-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, S5-ethenyl-4-methyl-thiazole, 5-ethyldihydro-2(3H)-furanone, 5-
formyl-4-methylthiazole, 5-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, S5-ethenyl-4-methyl-thiazole, 5-ethyldihydro-2(3H)-furanone, 5-
formyl-4-methylthiazole, 5-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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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.

Motif Exhibit 1150, Page 1589 of 1599



Case No.: IPR2023-00209
U.S. Patent No. 11,224,241
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor :  Rachel Fraser Art Unit . 1796
Application No. - 15/913,090 Examiner . Elizabeth A. Gwartney
Filed : March 6, 2018 Confirmation No. : 9878
Notice of Allowance Date: November 4, 2021
Title . METHODS AND COMPOSITIONS FOR AFFECTING THE
FLAVOR AND AROMA PROFILE OF CONSUMABLES
MAIL STOP ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

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
U.S.C. § 112. Moreover, the Examiner does not assert, and it would not be conceded, that the
Examiner’s reasons have any bearing on the patentability of claims in any other applications

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

100547240.doc
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P.O. Box 1450
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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
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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.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 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
26191 7590 11/04/2021 papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.
FISH & RICHARDSON P.C. Certificate of Mailing or Transmission
P.O. BOX 1022 I hereby certify that this Fee(s) Transmittal is being deposited with the United
g States Postal Service with sufficient postage for first class mail in an envelope
MINNEAPOLIS, MN 55440-1022 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to

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 LARGE $1200 $0 $0 $1200 02/04/2022
EXAMINER | ART UNIT | CLASS-SUBCLASS |
GWARTNEY, ELIZABETH A. 1796 426-533000
1. Change of correspondence address or indication of "Fee 2. For printing on the patent front page, list

Address" (37 CFR 1.363).
(1) The names of up to 3 registered patent attorneys

[] Change of correspondence address (or Change of or agents OR, alternatively, 1 Fish & Richardson P.C.
Correspondence Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member

[1 "Fee Address” indication (or "Fee Address" Indication aregistered attorney or agent) and the names of 2
form PTO/SB/47; Rev 03-09 or more recent) up to 2 registered patent attorneys or agents. If
attached. Use of a Customer Number is required. no name is listed, no name will be printed. 3

W

. 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)
Impossible Foods Inc. Redwood City, CA
Please check the appropriate assignee category or categories (will not be printed on the patent): [ ] Individual [X] Corporation or other private group entity [ ] Government
4a. Fees Submitted: [X] Issue Fee [ ]Publication Fee (if required) [ 1Advance Order - # of Copies

4b. Method of Payment (Please first reapply any previously paid fee shown above):
[X] Electronic Payment via EFS-Web [ 1Enclosed check [ ] Non-electronic payment by credit card (Attach form PTO-2038)
[X] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment, to Deposit Account No. 06-1050
5. Change of Entity Status (from status indicated above)

[ ] Applicant certifying micro entity status. See 37 CFR 1.29 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.

[ ] Applicant asserting small entity status. See 37 CFR 1.27. NOTE: If the application was previously under micro entity status, checking this box will be taken as
a notification of loss of entitlement to micro entity status.
[ 1 Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken as a notification of loss of entitlement to small or micro entity

status, as applicable.
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 /Heather L. Flanagan/ Date December 3, 2021

Typed or printed name _Heather L. Flanagan Registration No. 54,101
PTOL-85 Part B (08-18). Approved for use through 1/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
100547252.doc
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWww.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 121132021 | X ANINER |
FISH & RICHARDSON P.C. (TC)
PO BOX 1022 GWARTNEY, ELIZABETH A
MINNEAPOLIS, MN 55440-1022

| ART UNIT | PAPER NUMBER |

1759
| NOTIFICATION DATE | DELIVERY MODE |
12/13/2021 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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Application No.

Applicant(s)

15/913,090 Fraser et al.
Response to Rule 312 Communication Examiner Art Unit | AIA (FITF) Status
ELIZABETH AGWARTNEY [ 1759  [No

a) ¥
b) [J
C)D

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.

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.

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

1. M The amendment filed on 07 December 2021 under 37 CFR 1.312 has been considered, and has been:

/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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Attorney's Docket No.: 38767-0015008
12/08/2021

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Rachel Fraser Art Unit o 1796
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
FLAVOR AND AROMA PROFILE OF CONSUMABLES
MAIL STOP ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AFTER ALLOWANCE
PURSUANT TO 37 C.FR. §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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U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
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to document 9. 20170172169 6/22/2017 | Grzanich
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11,/11,/2021 1. 20180168209 6/21/2018 | Fraser et al.
12. 20190116855 4/25/2019 | Vrljic et al.
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) WO 2010/110493 10/4/2012 | WIPO Abstract
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17 Fountoulakis and Lahm, "Hydrolysis and amino acid composition analysis of proteins", J.
) Chromatogr A, 826: 109-134, 1998
18 Konermann et al., “Acid-induced denaturation of myoglobin studied by time-resolved electrospray
) ionization mass spectrometry”, Biochemistry, 1997, vol. 36, pages 6448-6454
19 MacMunn, “An address on some of the applications of the spectroscope to medicine”, The British
) Medical Journal, January 3, 1891, pages 3-9
Examiner Signature Date Considered
/ELIZABETH GWARTNEY/ 05/06/2020
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next communication to applicant.
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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 hitp://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)

Motif Exhibit 1150, Page 1597 of 1599



Case L122-cv-003

AQO 120 (Rev. 08/10)

Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

LE-CFC Document 20 Filed 07/25/22 Page 1 of L PageiD # 1203

IMPOSSIBLE FOODS INC.

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

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 INCLUDED INCLUDED BY
7/25/2022 |2r Amendment [ Answer [1 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 122-cv-00311-CFC Document 23

AO 120 (Rev. 08/10)

Case No.: IPR2023-00209
U.S. Patent No. 11,224,241

Page 1 of 1 PagelD & 1773

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.

TRIEQEETR%RN o %%T;ERCEDI;&TEE; 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 [0 Other Pleading

TRIEQEE/ITR?{RN 0. %%T;ERCEDEAJEE; 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 2—Upon filing document adding patent(s), mail this copy to Director

Copy 4—Case file copy

Copy 3—Upon termination of action, mail this copy to Director
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