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METHODS AND COMPOSITIONS FOR AFFECTING THE FEAVOR AND-AROMAPROFIEE OF
CONSBMABFESCONSUMABLES

BACKGROUND OF THE INVENTION

(0001 ] Animal fanning had a profound negative environmental impact. Currently it is estimated that 30% of Earth’s land

surface is dedicated to animal fanning and that livestock account for 20% of total tenestrial animal biomass. Due to this massive

scale animal farming accounts for more than 18% of net greenhouse gas emissions. Animal fanning may be the largest human

source of water pollution, and animal farming is by far the world’s largest threat to biodiversity. If the worlds human population

could shift from a meat containing diet to a vegetarian diet 26% of Earth’s land surface would be freed for other uses.

Furthermore the shift to a vegetarian diet would massively reduce water and energy consumption.

10002] The consumption of meat has a profound negative impact on human health. The heath benefits of a vegetarian diet are

well established. If the human population would shift to a vegetarian diet the cost savings in health care would be staggering.

(0003] Hunger is a worldwide problem, yet the world’s 4 major commodity crops (soybeans, maize, wheat, and rice) already

supply more than 100% of the human population’s requirements for calories and protein, including every essential amino acid.

0004] Plant based meat substitutes have largely failed to cause a shift to a vegetarian diet. Usually meat substitutes involve

extrusion of soy/grain mixture. Texture too homogenous. Sold pre-cooked - taste/aroma built in (not a product of cooking).

These meat substitutes fail to replicate the experience of eating meat.

|0005] Thus, it is clear that there is a great need in the art for an improved method and system for reducing animal farming while

avoiding the shortcomings and drawbacks of the previous meat substitutes.

SUMMARY OF THE INVENTION

INCORPORATION BY REFERENCE

10006] All publications and patent applications mentioned in this specification are herein incorporated by reference to the same

extent as if each individual publication or patent application was specifically and individually indicated to be incorporated by

reference.
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|0007] The patent or application file contains at least one drawing executed in color. Copies of this patent or patent application

publication with color drawing(s) will be provided by the Office upon request and payment of the necessary fee.

[0008] The novel features of the invention are set forth with particularity in the appended claims. A better understanding of the

features and advantages of the present invention will be obtained by reference to the following detailed description that sets

forth illustrative embodiments, in which the principles of the invention are utilized, and the accompanying drawings of which:

10009] Figure I depicts a sliced open pea root nodule.

|0010] Figure 2 depicts leghemoglobin isolated from 1 oz of pea roots. The red color commonly attributed to meat is evident in

the color photo.
DETAILED DESCRIPTION OF THE INVENTION

[0010] Methods and compositions for the production of consumables are described herein. The consumables can be for human

or animal consumption. For example the consumable can be food fit for human consumption. The consumable can be approved

by suitable regulatory authorities. The consumables can be sold in grocery stores or prepared in restaurants, similar to already
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existing human foods. The consumables could also be food for domestic animals. For instance, dog food could be produced
according to the present inventions. The consumables may also be food for wild animals. For instance, the consumables could
be provided to non-domesticated predatory animals.

0011] The consumables of the present invention compete with, supplement or replace animal based foods. For instance the
consumables can be meat replicas made entirely from plant sources. The consumables can be made to mimic the cut or

appearance of meat as it is currently sold. For instance a consumable may be visually indistinguishable from ground beef or a

particular cut of beef, Alternatively, the consumables can be made with a unique look or appearance. For instance the

consumable could contain patterns or lettering that is based upon the structure of the consumable. In some instances the

consumables look like traditional meat products after they are prepared. For example a consumable may be produced which is

larger than a traditional cut of beef but which, after the consumable is sliced and cooked the product appears the same as a

traditional cooked meet.

[0012) The consumable may be made entirely from plant based sources. In some instances the consumable can be made from

organic sources. The consumables may also be made from a combination of plant based sources and animal based sources. For

instance, the consumable may be a ground beef product supplemented with plant based products of the invention.

[0013] The consumables can be made from local products. For instance the consumables can be made from plants grown within

a certain radius of the eventual consumer. That radius could be 1, 10, 100, or 1000 miles for example. So, in some embodiments,
the invention provides a method for producing a meat replica which does not contain products which have been shipped over 1,

10, 100, or 1000 miles prior to producing the meat replica.

[0014] The present invention provides methods for producing consistent properties from the consumables when they are

produced from various sources. So, for example, a plant based meat replica produced from local plants in Iowa, USA, will have

substantially similar taste, odor, and texture as a plant based meat replica produced from local plants in Lorraine,

France. This consistency allows for methods for advertising locally grown foods with consistent properties.

0015] The consumables require fewer resources to produce than animal farming. Accordingly, the present invention provides

for meat replicates which require less water or energy to produce than meat. For example a consumable can require 10, 50,

100,200, 300, 500, or 1000 gallons of water per pound of consumable. For comparison beef can require over 2000 gallons of

water per pound of meat.

|0016] The consumable can also be shipped in components and produced or assembled at a different location. When available

local components can be used for production of the consumable. These can be supplemented with components which are not

locally available. This allows for methods of producing consumables, for instance meat replicates, using less energy in shipment

than is required for meat. For example, local water can be used in combination with a kit which provides other components of

the consumable. Using local water will reduce shipping weight thereby reducing cost and environmental impact.

10017] The consumables can be produced or assembled wholly or in part in areas where animal farming is not practical or is not

allowed. The consumable can be produced or assembled within an urban environment. For example a kit may be provided to a

user to enable, the user to produce the consumable. The user could use local water or use plants from a rooftop garden, for

instance in Shanghai. In another example, the consumables could be produced aboard a space craft, space station, or lunar base.

Accordingly, the present invention provides methods and systems for the production of meat replicas for use in space travel or

for training for the same. For instance the present invention could be used in earth based training for space travel. The
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consumables could also be produced on an island or upon a manmade platform at sea where the keeping of livestock is difficult
or prohibited.

[0018] The consumables are, in some embodiments, designed to replicate the experience of eating meat. The look, texture,

and taste of the consumable can be such that it is similar or indistinguishable from meat. The invention therefore provides in
certain embodiments methods for determining whether a animal or human can distinguish the consumable from meat.

[0019] One method to determine whether the consumable is comparable to meat is to a) define the properties of meat and b)

determine whether the consumable has similar properties. Properties of meat that can be tested include mechanical properties

such as hardness, cohesiveness, brittleness, chewiness, gumminess, viscosity, elasticity, and adhesiveness. Properties of meat

that can be tested also include geometric properties such as particle size and shape, and particle shape and orientation.

Additional properties can include moisture content and fat content. These properties can be described using terms such as “soft,”

29 ¢ 9 ¢ EENT3 9 ¢

pasty.” or

“gummy,” to describe cohesiveness; “thin” or “viscous” to describe viscosity; “plastic’ or “elastic” to describe elasticity;

EENT3

“firm” or “hard” describe hardness; “crumbly.” “crunchy.,” “brittle,” “chewy,” “tender,” “tough.” “short,” “mealy,

99 G

“sticky.” “tacky” or “gooey” to describe adhesiveness; “gritty,” “grainy” or “course” to describe particle shape and size;

99 < EENE3

“fibrous,” “cellular” or “crystalline” to describe particle shape and orientation, “dry,” “moist,” “wet,” or “watery” to describe

moisture content; or “oily” or “greasy’ to describe fat content. So, in one embodiment a group of people can be asked to rate a

certain meat, for instance ground beef, according to properties which describe the meat. These ratings can be used as an

indication of the properties of the meat. The consumables of the present invention can then be compared to the meat to

determine how similar the consumable is to the meat. In some instances the properties of the consumables are then altered to

make the consumable more similar to the meat. So, in some embodiments, the consumable is rated similar to meat according to

human evaluation. In some embodiments the consumable is indistinguishable from real meat to a human.

[0020] In some embodiments the consumable is compared to meat using fMRI. For example, the experience of eating meat is

measured using fMRI. A map of regions of the brain associated with eating meat is created. The brain map can be refined by

giving the person other types of foods and determining meat fMRI patterns. Additionally the person can be given pleasurable

and distasteful foods to further refine the map. fMRI literature can be used to further refine the map. Once the experience of

eating meat is defined statistically, meat replicas can be tested to determine how similar the meat replica is to meat. This process

can be used to test various versions of the consumables to best approximate the experience of eating meat. In some

embodiments the consumable is a meat replica that, when consumed, causes an fMRI pattern similar to the pattern found when

the person consumes meat.
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embodiments the consumable is compared to real meat based upon olfactometer readings. In various embodiments;- the

olfactometer can be used to assess odor concentration and odor thresholds, odor suprathresholds with comparison to a reference
gas, hedonic scale scores to determine the degree of appreciation, or relative intensity of odors. In some embodiments;-an- the

olfactometer allows the training and automatic evaluation of expert panels. Ia-So in some embodiments;-afeed- the consumable is

a product deseribed-herein-that causes similar eridentieal-olfactometer readings.

o o
0a5-0
d

10022] Gas chromatography-mass spectrometry (GCMS) is a method that combines the features of gas-liquid chromatography

and mass spectrometry to separate and identify different substances within a test sample. GCMS can, in some embodiments, be

used to evaluate the properties of a consumable. For example volatile chemicals can be isolated from the head space around

meat. These chemicals can be identified using GCMS. A profile of the volatile chemicals in the headspace around meat is

thereby created. In some instances each peak of the GCMS can be further evaluated. For instance, a human could rate the

experience of smelling the chemical responsible for a certain peak. This information could be used to further refine the profile.
GCMS could then be used to evaluate the properties of the consumable. The GCMS could be used to refine the consumable. In

some embodiments the consumable has a GCMS profile similar or identical to that of meat. [0023] Characteristic flavor and

fragrance components are mostly produced during the cooking process by chemical reactions molecules including amino acids,
fats and sugars which are found in plants as well as meat. Therefore;- in some embodiments;afoed-produet the consumable is
tested for similarity to meat during or after cooking. In some embodiments human ratings, human-evaluationf M RI, olfactometer
readings, or GCMS measurements, or combinations thereof, are used to create an olfactory map of the-foed-productcooked meat.

Similarly, an olfactory map of the feed-preductconsumable, for examples-instance a meat replica, can be created. These maps can

be compared to assess how similar the cooked consumable it so meat. In some embodiments the olfactory map of the
consumable during or after cooking is similar to or indistinguishable from cooked or cooking meat.

10024] The consumable is, in some embodiments, a meat replica principally or entirely composed of ingredients derived from

non-animal sources, including a muscle tissue replica, an adipose tissue replica and and/or a connective tissue replica, where

these elements are combined in a manner that approximates the physical organization of meat. The meat can be white meat or

dark meat. The meat can be from an animal, for example from farmed animals such as cattle, sheep, pigs, chickens, or turkey.

Meat is typically from skeletal muscle of an animal but it is understood that meat can also come from other muscles or organs of

the animal. For instance, in some embodiments the consumable is a meat replica that simulates a kidney. Meat can also come

from fish or other seafood. For example, in some embodiments, the consumable is a meat replica that simulates crab, lobster,

oysters, fish, or scallops.

[0025] In some embodiments the consumable is a meat replica principally or entirely composed of ingredients derived from

non-animal sources, including a muscle tissue replica, an adipose tissue replica and and/or a connective tissue replica, where

these elements are combined in a manner that approximates the physical organization of natural ground meat. Alternatively, the

consumable can be a meat product which is supplemented with non-animal sources. For example, in some embodiments ground

beef can be supplemented with ingredients derived from non-animal sources, for instance a muscle tissue replica, an adipose

tissue replica, and and/or a connective tissue replica. This supplementing can result in a product with properties similar to

ground beef but which costs less and has a smaller environmental impact. In another example, in some embodiments meat from
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game animals such as venison or elk is supplemented with ingredients derived from non-animal sources to improve upon the
properties of the meat. For example an adipose tissue replica can be added to improve the qualities of the cooked game.
0026] The physical organization of the consumable may be manipulated by controlling the localization, organization, assembly,

or orientation of different components of the consumable. In some embodiments the consumable is designed so the components

are associated with one another as in meat. In some embodiments the consumable is designed so that after cooking the

components of the consumable are associated with one another as in cooked meat. In some embodiments a soft, elastic gel made

from plant or microbial proteins and/or carbohydrates containing droplets of fat suspended in the proteinaceous gel is used to
approximate the organization adipose tissue in meat. In some embodiments some or all of the components of the consumable are

suspended in a gel. In various embodiments the gel can be a hydrogel, an organogel, or a a xerogel, The gel can be made thick

using an agent based on polysaccharides or proteins. For example fecula, arrowroot, cornstarch, katakuri starch, potato starch,

sago, tapioca, alginin, guar gum, locust bean gum, xanthan gum, collagen, egg whites, furcellaran, gelatin, agar, carrageenan, or

proteins derived from legumes, grains, nuts, other seeds, leaves, algae, bacteria, of fungi can be used alone or in combination to

form an architecture or structure for the consumable. Enzymes that catalyze reactions leading to covalent crosslinks between
proteins can also be used alone or in combination to form an architecture or structure for the consumable. For example
transclutaminase, lysyl oxidases, or other amine oxidases (e.g. Pichia pastoris lysyl oxidase (PPLO)) can be used alone or in

combination to form an architecture or structure for the consumable. In some embodiments multiple gels with different

components are combined to form the consumable. For example a gel containing a plant-based protein can be associated with a
gel containing a plant-based fat. In some embodiments fibers or stings of proteins are oriented parallel to one another and then
held in place by the application of a gel containing plant based fats.

10027) The percentage of different components may also be controlled. For example plant-based substitutes for muscle, fat

tissue, connective tissue, and blood components can be combined in different ratios and physical organizations to best

approximate the look and feel of meat. The various can also components can be arranged to insure consistency between bites of

the consumable. The components can be arranged to insure that no waste is generated from the consumable. For example, while

a traditional cut of meat may have portions that are not typically eaten, a meat replicate can improve upon meat by not including

these inedible portions. Such an improvement allows for all of the product made or shipped to be consumed, which cuts down

on waste and shipping costs. Alternatively, a meat replica may include inedible portions to mimic the experience of meat

consumption. Such portions can include bone, cartilage, connective tissue, or other materials commonly referred to as gristle, or

materials included simulating these components. In some embodiments the consumable may contain simulated inedible portions

of meat products which are designed to serve secondary functions. For example a simulated bone can be designed to disperse
heat during cooking, making the cooking of the consumable faster or more uniform than meat. In other embodiments a

simulated bone may also serve to keep the consumable at a constant temperature during shipping.

(0028] In some embodiments the consumable contains components to replicate the components of meat. The main component

of meat is typically skeletal muscle. Skeletal muscle typically consists of roughly 75 percent water, 19 percent protein, 2.5

percent intramuscular fat, 1.2 percent carbohydrates and 2.3 percent other soluble non-protein substances. These include

nitrogenous compounds, such as amino acids, and inorganic substances such as minerals. Accordingly, some embodiments of
the present invention provide for replicating approximations of this composition for the consumable. F or example, in some

embodiments the consumable is a plant-based meat replica can comprise roughly 75% water, 19% protein, 2.5% fat, 1.2%
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carbohydrates; and 2.3 percent other soluble non-protein substances. In some embodiments the consumable is a plant-based

meat replica comprises between 60-90% water, 10-30% protein, 1-20% fat, 0.1-5% carbohydrates; and 1-10 percent other

soluble non-protein substances. Some meat also contains myoglobin which accounts for most of the red color and iron content

of some meat. It is understood that these percentages can vary in meat and the meat replicas can be produced to approximate the
natural variation in meat. Additionally, in some instances, the present invention provides for
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improved meat replicas, which comprise these components in typically unnatural percentages. For example a meat replica can

be produced with a higher than typical average fat content. The percentages of these components may also be altered to increase

other desirable properties.

0029] In some instances a meat replica is designed so that, when cooked, the percentages of components are similar to cooked

meat. So, in some embodiments, the uncooked consumable has different percentages of components than uncooked meat, but

when cooked the consumable is similar to cooked meat. For example, a meat replica may be made with a higher than typical

water content for raw meat, but when cooked in a microwave the resulting product has percentages of components similar to

meat cooked over a fire.

[0030] In some embodiments the consumable is a meat replica with a lower that typical water content for meat. In some

embodiments the inventions provides for methods for hydrating a meat replica to cause the meat replica to have a content

similar to meat. For example a meat replica with a water content that would be low for meat, for example 1%. 10%, 20%, 30%,

40% or 50% water, is hydrated to roughly 75% water. Once hydrated, in some embodiments, the meat replica is then cooked for

human consumption.

[0031] The consumable can have a protein component. In some embodiments the protein content of the consumable is 10%,

20%, 30%, or 40%. In some embodiments the protein content of the consumable is similar to meat. In some embodiments the
protein content in the consumable is greater than that of meat. In some embodiments the consumable has less protein than meat.
0032) The protein in the consumable can come from a variety or combination of sources. Non-animal sources can provide
some or all of the protein in the consumable. Non-animal sources can include vegetables, fruits, nuts, grains, algae, bacteria, or
fungi. The protein can be isolated or concentrated from one or more of these sources. In some embodiments the consumable is a

meat replica comprising protein only obtained from non-animal sources.

[0033] In some embodiments protein is formed into asymmetric fibers for incorporation into the consumable. In some

embodiments these fibers replicate muscle fibers. In some embodiments the protein are spun fibers. Accordingly, the present

invention provides for methods for producing asymmetric or spun protein fibers.

0034] In some embodiments the consumable contains a protein or proteins that have all of the essential amino acids. In some
embodiments the proteins added to the consumable are supplemented with amino acids.

0035] Fat is important for the experience of eating cooked meat. Accordingly, in some embodiments the consumable has a fat
component. In some embodiments the fat content of the consumable is 1%, 5%, 10%., 15%, 20%., 25%. 30%., 35%., 40%., 45%.,

50%, 55%., or 60% fat. In some embodiments the consumable is a meat replica principally or entirely composed of ingredients

derived from non-animal sources, with a replica of animal fat consisting of a soft, elastic gel made from plant or microbial
proteins (and/or carbohydrates), containing droplets of fat suspended in the proteinaceous gel.
0036[ Fa* used is some embodiments of the present invention can be from a variety of sources. For example fats used in the

consumable may be derived from coconuts, palm oil, palm kernel oil, cocoa, sunflowers, com, rapeseed, soy beans, peanuts, tree

nuts, algae, olives, cotton, or flax. In some embodiment the fat is derived from pulp or seed oil. Yeast or molds may also be

sources of fat for certain embodiments of the invention. For instance, in one embodiments the consumable is a meat replica

comprising triglycerides derived from Mortierella isabellina.

0037] In some embodiments plant oils are modified to resemble animal fats. The plant oils can be modified to taste and smell
most similar to meat when cooking. Accordingly, some aspects of the invention involve methods for testing the qualitative
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similarity between the cooking properties of animal fat and the cooking properties of plant oils in the consumable. [0038] In
some embodiments.a variety of plant lipids are combined to approximate the properties of animal fat. In some embodiments the
lipids that are not used in making the consumable are used for other applications, for example applications in cosmetics,
lubricants, waxes, polymers, surfactants, water repellents, or biofuels. Accordingly the present invention provides for a methods

for saving and recycling plant lipids which are byproducts of the production of the consumable. [0039] The fat can be suspended

in a gel. In some embodiments the present invention provides for methods for producing droplets of fat suspended in the
proteinaceous gel. The fat can isolated and homogenized. For example an organic solvent mixture can be used to help mix a

lipid. The solvent can then be removed. At this point the lipid can be frozen, lyophilized, or stored. So in some aspects the

invention provides for a method for isolating and storing a lipid which has been selected to have characteristics similar to animal

fat. The lipid film or cake can then be hydrated. The hydration can utilize agitation or temperature changes. The hydration can

occur in a precursor solution to a gel. After hydration the lipid suspension can be sonicated or extruded to further alter the

properties of the lipid in the solution. At this point, in some embodiments other components of the consumable are added to the

solution followed by a gelling agent. In some embodiments crosslinking agents (e.g. transglutaminase or lysyl oxidase) are

added to bind the components of the consumable. In other embodiments the gelling agent is added and the lipid/gel suspension

is later combined with additional components of the consumable. [0040] Odorants released during cooking are generated by

reactions between fats and protein & carbohydrates. In some embodiments the odorants that combine during the cooking of

meat are identified and located near one another in the consumable, such that upon cooking of the consumable the odorants

combine. So, in some embodiments. the characteristic flavor and fragrance components are mostly produced during the cooking
process by chemical reactions of amino acids, fats and sugars found in plants as well as meat.
0041] The color of meat is an important part the experience of eating meat. The main determinant of the nutritional definition

of the color of meat is the concentration of myoglobin. It is estimated that the white meat of chicken has under 0.05%: pork and

veal have 0.1-0.3%; young beef has 0.4-1.0%: and old beef has 1.5-2.0%. So. in some embodiments, the consumable is a meat

replica which comprises myoglobin. In some embodiments the consumable is a plant based meat replica that has animal
myoglobin added. So, for example a replica of young beef can have about 0.4-1% myoglobin.

00421 Hemoglobin is the iron-containing oxygen-binding protein in the red blood cells of vertebrates. Hemoglobin is similar in

color to myoglobin. In some embodiments the invention provides a method of saving and recycling blood from animal farming
to supplement the color of a consumable. For example blood is saved from a slaughter house, hemoglobin from the blood is
used to enhance the color of a consumable. In some aspects the consumable is a plant-based meat replica containing
hemoglobin.

0043] Additional iron containing proteins exist in nature. In some embodiments the consumable comprises an iron containin

protein that is not myoglobin. In some embodiments the consumable does not contain myoglobin. In some embodiments the

consumable does not contain hemoglobin. In some embodiments the consumable is a meat replica that comprises an iron

containing protein other than myoglobin or hemoglobin.

00441 Examples of iron containing proteins include hemerythrin and leghemoglobin. In various embodiments these iron

containing proteins are added to the consumable to alter the visual characteristics or iron content of the consumable. In some
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embodiments oxygen binding proteins (e.g.

hemocyanin, hemerythrin, chlorocruorin, vanabins,
erythrocruorin, pinnaglobin, and leghemoglobin) are

added to the consumable. In some embodiments the

consumable comprises a hemoprotein (e.g.

hemoglobin, myoglobin, neuroglobin, cytoglobin,

leghemoglobin).

10045] Leghemoglobin, similar in structure and

physical properties to myoglobin, is readily available

as an unused byproduct of commodity legume crops

(eg.. soybean, pea). The leghemoglobin in the roots of
these crops in the US exceeds_the myoglobin content

of all the red meat consumed in the US. In some

embodiments the consumable is a meat replica

principally or entirely composed of ingredients derived

from non-animal sources, including a muscle tissue

replica, an adipose tissue replica, a connective tissue

replica, and leghemoglobin. In some embodiments the

consumable is a meat replica principally or entirely

composed of ingredients derived from non-animal

sources, containing a heme protein. In some

embodiments the consumable is a meat replica

principally or entirely composed of ingredients derived

from non-animal sources, containing a leghemoglobin.

In some embodiments the consumable is a meat replica

principally or entirely composed of ingredients derived

from non-animal sources, containing a member of the
globin protein family. In some embodiments the

consumable is a meat replica principally or entirely

composed of ingredients derived from non-animal

sources, with a high iron content from a heme protein.

In some embodiments the iron content is similar to

meat. In some embodiments the consumable has the

distinctive red color of meat, such color provided by

leghemoglobin.

[0046] Leghemoglobin is, in some embodiments, used

as an indicator that the consumable is finished

cooking. So, one embodiment of the invention is a

detecting leghemoglobin which has migrated from the

interior of the consumable to the surface when the

product is cooked. Another embodiment of the

invention is a method for cooking a consumable

comprising detecting the change in color of from red

to brown when the product is cooked. [0047] In some

embodiments leghemoglobin is added to meat to

enhance the properties of meat. For example, a
leghemglobin containing solution can be injected into
raw or cooked meat. In another example a

leghemoglobin solution is dripped over meat or a

consumable of the invention to enhance appearance. In

one embodiment advertising, photography, or

videography of food products such as meat or a meat

substitute is enhanced with leghemoglobin.

[0048] In some embodiments the present invention

provides methods for obtaining leghemoglobin from

plants. Leghemoglobin can be obtained from a variety

of plants. For example leghemoglobin can be isolated

from the roots nodules of legumes such as soy beans.

The root nodule is obtained and homogenized in an

aqueous solution , soluble protein includeing

leghemoglobin are removed after insoluble matter is

removed by precipitation or filtration. Leghemoglobin

can be purified by selective precipitation and/or

chromatography and/or the use of molecules with

specific affinity for leghemoglobin.

[0049] Heme proteins, for example leghemoglobin,

can be combined with other plant based meat replica

components. In some embodiments the heme proteins

are captured in a gel which contains other components,

for example lipids and or proteins. In some aspects a

multiple gels are combined with non-gel based heme

proteins. In some embodiments the combination of the

heme proteins and the other compounds of the

consumable are done to insure that the heme proteins

are able to diffuse through the consumable. In some

embodiments the consumable is soaked in a heme

-22.- containing solution, for instan. I9BEY 701 101
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solution, until the consumable is saturated. In some

enable these compounds to undergo

chemical reactions during cooking to

produce odorants and flavor-producing

compounds. In some embodiments the

consumable is a meat replica principally or entirely

embodiments the consumable is soaked in a heme

protein containing solution, for instance a
leghemoglobin solution for 1,5, 10, 15, 20 or 30 hours.

In some embodiments the consumable is soaked in a

composed of ingredients derived from non-animal

sources, with a volatile or labile odorant that is

released upon cooking. In some embodiments the

consumable is a method for preparing a meat replica

heme containing solution, for instance a
leghemoglobin solution for 1,5, 10, 15,

30, or 45 minutes. In some embodiments the

consumable is injected with a heme containing

solution, for instance a leghemoglobin solution, until

the consumable is the color of uncooked meat.

10050) A meat replica principally or entirely

composed of ingredients derived from non-animal
sources, containing a heme protein, a muscle tissue

replica, an adipose tissue replica and and/or a

connective tissue replica, wherein the heme protein is

within the muscle tissue replica.

[0051) The release of odorants upon cooking is an

important aspect of meat consumption. In some

embodiments the consumable is a meat replica

principally or entirely composed of ingredients derived

from non-animal sources, with an odorant that is

released upon cooking. In some embodiments the

consumable is a meat replica principally or entirely

composed of ingredients derived from non-animal
sources, containing mixtures of proteins, peptides,

amino acids, nucleotides, sugars and polysaccharides
4431010 1.DOCX -23- enara

and fats in combinations and spatial arrangements that

where meat replicas principally or entirely composed

of ingredients derived from non-animal sources are

heated to release a volatile or labile odorant.

[0052] Given the usefulness of heme proteins for

coloring consumables it will be useful to detect

whether a product contains a particular heme protein.

Accordingly the present invention includes in some

embodiments methods to determine whether a product

contains a heme protein. Methods for detecting

proteins are well known in the art. For example an
ELISA or proximity-ligation assoacy or luninex assay

or western blot analysis can be performed to determine

whether leghemoglobin is present in a food product

such as meat or a meat replica. In one embodiment the

detection methods are performed to determine whether

meat has been altered with leghemoglobin.

EX1176
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T-nexanol
2-ethyl-1 -hexanol
[-nonanol
1-nonene
1-octanol
l-octen-3-01
l-octen-3-one
1-octene
I-pentanol

of |-penten-3-ol
atty—compounds—suseesting—thatthese—lipids—may—improve—the |-propanol
flaver—perception —of —beef —talow—Linoleie—Aeid—and S-EthylL-1 -

. A 1.3-hexadiene
Pkﬁ(3Kﬂ}HeP€¥ﬂ}4ﬁﬂSQAAShG?#%i44ﬂgﬁi4abuﬁdaﬂe€449fi%%ﬂ$hy- 3 ethyl-2-methyl-
mushroom-aromas—The-addition—of lipids—to-M¥ enificantly 1,3- hexadiene
} ,3-octadiene
? 1R G562

| ;M}: (Ylmethyl—

1,7°octadien-3-ol
de. Th-pyrrole-2-

" ca %xallge%\/de
Z-methyl-1 H-
%-ace 1-2-
-acetylthiazole
Z-butanone
2-butenal
2-eth¥1—2-butenal
3-methyl-Z2-butenal

3-methyl-2-
cxtaothgxen-l -
2-decanone
{(k)-Z-decenal
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TABLE 12-continued
A Lo e ML 0 DU L v b
MRM- MRM
NatChol Linolet
: i n €
pyridine ¥ N ¥ N
pyrrole ¥ ¥ =2 X
styrene eV N e N
thtazote ¥ X X X
H N N N N
N N N ¥
¥ N ¥ N
N ¥ N N
N ¥ ¥ N
N X X X
N N N N
4 63 66 +6

Detected:
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fal ds-identified with GC-MS 1 ith MM H or LesH al ¢ £ )
P g ;
MM
with
R.T(s) Na H
S rammm—) thyl-5-(methylthio)-furan S
2 butyl 1 M
- Limethul fricnlfid 1
n 2 M
I nonanal L
3_bist-l-dimethylethv)-b M
0 13-bisth ytethyt M
B SrE—A PA Y ) ' il M
0 (37) A
4 1 M
P
- 1ional I
- " id M
L al M
. N4 M
al M
=+ d 3 on M
E rrol M
. P:
" 1-4-methvl-thiaze} M
0 theny M
Tdahud. 1
u n 16 M
0 yHuran M
E)-2 1 M
(37) M
- tanol M
2 methvl- D 1 S
0 Py
- 2 und M
E E)-2 octen-l-ol M
. =
144 b 1 S
. B2 d 1 M
&=
. henyl Idehyvd 1
. P
n Ithiazol 1
. Y
. 1 M
- } : “

(2 bl By 4 1141 1 T
. Yt >
(ethylthio)-2-Gmethylthio)-buta—t-3-d I
. ANder A T AS T JmoRteT
1512 ionh boxaldehyed M
P
—.—’) 4 M
2 thionh boxaldehvd I
. L5
. 1od | M
-1 thyl 2 thyl 1, S
. J JEPY
(methylthio) il S
g »prep
d 2 on M

10 & M
g = M
r o] & 'l S
4 1 1 M
g phenylpropenal M
4+ 34 Lol tat M
. k) Sacetal
- henyl-f IS
preny
itranhenyl 2_thionk 4 1 <
. ¥ ¥
ester
1 £ 1.4 Ttk 1 M
1 7
cid 224 hvl-3-hvd M
T P EEE Y
17 nzyvlaleohol S
. T
. SN2 A e Tl 2 hud S
T pentanote-actd 22 4-trimethyl-3-hydr
1o 1 M
Fethyl-l Db IS
g O-ethyl-l-propenyl
d 1 M
thvl-3-fi 1 M
thyl-3-(methylthio)-f M
hloro-2-6-bis(-dimethylethyD-ph IS
60185 ey P
e henol S
. F
-] { thy ol 1) thyll b S
. [A% T
) D d 1ol M
. te)
trahy dro-4-meth S
. J
- S
thyvll-f M
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3 5_di-tert-butyil ic-acid IS
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e th I id—ethylest IS
y reid-ethyl-est
banulmathull 2 € <
Y=
1l M
| hyvlethyD-phenol M
ety p
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+-hexanot acetonttrde
-oeten—3-ot butanat
}-octen-3-one 2-methyl-butanal
J-pentanol dimethyltrisulfide
2-acetylthi-azole

ethylacetate
3-methyl-2-butenal; 2-ethvl-furan
{(£)-2-decenal 2-hexylturan
6-methyl 2-heptanone 2-pentyl-furan
tk)—Z-heptenat Turtural
E)-2-hexenal heptanal

Aicthacrotein
§ESZ§:222§:3* methional
j:uﬁdéeenal
e SR RPN, NP [ [ PR | GWG}GTW

2 3-butanedione
3 methyl-3-buten-2-one 2-methyl-propanal
EEJ;:qLA«AAA“LA‘”-JJAL" pylcaz-me
theasdled pyrazine :

4431010 LDOCX

US 9,943,096 B2

-41-

WSGR Docket No. 41751-701.101

EX1176



4431010 LDOCX

US 9,943,096 B2

-42-

WSGR Docket No. 41751-701.101

EX1176



US 9,943,096 B2

2-methyl-furan low low
butanal low medium
thtophene low low
23-butanedione low—Joew  hich
ar-an low medium
acctone B bk
emethyttrisutde mediun medium
e e s e mediun medium
Z-pentanone mediam
pentanal mediun medium
Z-pentyl-turan medium medium
Insbmonns, iy b
tow low
Z-methyt-butanat fow medum
+3-dimethyl-benzene tow low
octane tow low
benzene low low
Z-butanonc very-high
TuFraral very-high
thiazete high
nonanat il
thiazete high
Z-acetylthiazole meédium
Seprehebanad meditm
o eslene medium
heptanal medium
e medium
s-cthiyl-pentane medium
phenidacetaldehyde medium
e medium
2-nonanone medium
propanal medium
pyrazine medium
ot heslenad medium
S e e e medium
Z-cthyl=fur-an medium
octanat meditm
(B ociene, low
loen
B low
Lopespaant tow
-octen—3-one tow
e loen
2-octanonc g
dimethylsulfide
3-pentytturan tow
B tow
2-pentyl-thiophene low
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<EGUS EROUTNCR:D
1 10

Val ¥al Lys Ser JEFpAsnxlalMetggsLysAsnSer Gly Glu LeuGly
20 30

60

%—g—sl:eul:ysP—seH—isA—LaXla-lSer Val Phe Val MetThr Cys AspSer
70 7S 20
AdaVal GinLeuAra Lys Ala Gly Lys Val The Val Ara Glu Ser 55
85 90 95
Leulys Lys Leu Gly Ala Thr His Phe Are Thr Gly Val Ala AsaGlu
100 105 Ho
His Phe Glu Val Thr Lys Phe Ala LeuLeuGlu Thr He LysGluAla
HS 120 125
Val Pro Glu MetTrp Ser Pro Ala Met AsnAla GluAla
130 i 135 Eys -1-4931:1:19@1-y

Fyr AspGin beu Val AspAla He Lys Tyr GlaMetlys Pro Pro Ser

145 150 155 160

Sex

SR SRO N2 <2 e R ENG TS
A33—<2 i 2> FY PR PR

013 . hlocidiohilum ing 56
SEQUENCE—2

1 5 10

20

Phe Lys Glu Glu Pro Thr Val Ser Val LeuPhe Gin AsnPro He Ser
35 40 45
60
65 7 75 20
ArgHis bys ggféﬂy Asa% Ty R Gly
?S CysLeuleulysSer He Gin Glu Tyr LeuGly Gin Gly Phe Thr
100 105 Ho

Gha Gla Alda Eys Ada Ala Trp Fhr Bys Val Ty Gly He Ala Ala Gin

4431010 LDOCX -44-
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He
He
,_

in

<400> SEQUENCE:3
1 10

20

Phe Ser Pro Thr Glu LeuPhe Ala Ala Ser Glu
§ys e brobysThe s i
GluGin Pro Lys LysLeu Ala AsnAla He He Ala Tyr Ala Thr Ty
50 55 60
He AspAreLeuGluGlu LeuAspAsnAla He Ser Thr He Ala Are
65 70 75 g0

100 Ho
120

He Thr LeuGlu Leu Ser Gin Pro
fee Eﬁ&%%%¥ﬁ

SEGQUENCE:
1 10

20

60

gsLeuP—heGlyLequal AreAspSer A—LaGJ—yGi-nLeuLysA—La?s
79 L 80
Gly Thr Val Val Ala AspAla Ala LeuGly Ser He His Ala Gin Lys
85 90 95
Ala He Thr AspPro Gin Phe Val Val Val Lys Glu Ala LeuLeuLys
100 105 Ho

Ada Frp Gha Val Ala Tyr AspGha EenAla Ada Ada He EysbysAla

130 135 140

Phe
45

—continged
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<A SEOBRENEF 5
L 5 10 eSS
20
56 33 60
Pro Lys Leu Lys Thr His Ala Val Ser Val Phe Val MetThr CysGlu
65 70 75 20
AlaAla Ala GinLEeu Ala He Thr Val Glu Thr
géi%ﬁhﬁ (anf A&gg
100 105 Ho
GlyHis Phe Glu Val Thr Are Phe Ala LeuLeuGlu Thr He LysGlu
HS 120 25
AlaLeuPro Ala Met Pro Glu AsnAla
s T

GhuAla GinLeuVal Ala Ala He LysGin Glu MetLys Pro
g At 7 IR

im%—
Ala Val Arg LeuAsp Tep The Gly Leu AspLeuThr Gly
S 10 15

20 [ fal

GluSer Pro Ser ArsLys Ser Ser Thr He Gly Gin Ser The Ara2®
50 55 60
65 70 75 20
Glu Pro Pro Val Glu AsnPro Met Leu Gla
Eys -Eﬁgé Eys 33 Lys bys E?
100 105 Ho
120
Val Thr LeuEeu Ala MetVal Ser Leu
GbigAﬁi Eys T Eﬁ Eys Eeulys
Me
S
160
GinLeuVal Ala Areg LeuPro Thre Glu Ser Lys Lys Are Ala Glu Leu

Th
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200 Zhs
Tyr AsnHis Pro Phe AsnPro Gin Leu Gly Ala Ala Gly Ser Are Ty
210 ZES 220
Ala Are Ser Val He PfelihrxlallihrPEePEeG-lyA-LaLeuPPeAs
225 230 235

340
Ser Val LeuLouHe MetPhe AsaArg Phe His AsnHis Yal Ala Glu
He The Lou Vel AspTyr Val Arg Asnble Val Asnlou AsnAre Vel
Ser Glu Val ArgPro AspGlu MetFep Lys Gly Phe Ala Lys MetGla
:¥%GH§§?¥$Gh4ﬁ%m%§§?¥$AﬁwéﬂfﬂggAﬂ¥%%H%

LysPro Tyr Ser Thr Phe Glu AspHe AsnScr AspPro Gly Val Ala

580 595 [fe¥a
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05

—continged

610 615 620

He Ala Pro Thr Thr He Ser Val Mal LeuSer Ala
gi’lz 23‘5 APgé%é ZArSJﬁé>49
Val LeuVal Phe Thr Thr Phe Tht Pro

= oGty AsphsaPhe Tt Asphhedi

660
67> 680

His Phe Gin AsnSer Val Ala His Pro MctVal Val
® 699 e 695 = %«5
Pro Ser Glu Asn He LeuGluAla Leu Ala Leu
F05 ITYS% %G-lyAPg ASﬁ?—EQ
Phe Phe Glu Ala Pro He Pro Pro Val AsnHe Thr

Asp 725 bysiye 730 AT 735
Ser Ala Glu He LeyGla Thr Gin Glu

5%4ngg Py o §$¥ﬁkﬁi
Val Thr His Gla Leu Phe Eeu Gha Leu
Lﬁlw Gbégﬂﬁa Eoel Arglbys
%gmmm%mmmm%%m@umwbﬁ

790 795 800

%%M%%WM&G—LHG—LHR&R&WS& Lys Ser Tyr
810 kS

820 325
835 840 845

860

880
Hﬁi%HeﬁwakﬁggMﬁHeE%GHE%E%ABHEGH

Ala LeuGin Pro Ser Thr Pro Glu Thr AspAla Leu LeuLeu Gly Tyr

fo¥el~ 1000 1005
+ T
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T 2 okl 10101015

N
+ F—EyFr—AFrg§—org—+oto—=30+

Ala Ala Val Val Val Gla Asn Gin Val Pro
AspAsp Lys Glu AspAsaGly Arg
Val LysAda S5 Val Phe Vial Ser Phe Val AspAda Ada
bysAda Aq,  Asg ASp AFE
Pro Lys His Phe Pro AspPro Glu Vial Val 25 Pro Pro
AspPro Lys Asp ﬁﬁ?&
Ala He His Val Gly Pro His Ala CysLeun
Eﬁ%&%&* Tyr Gly Val Gly CysLeaGly
Ala Ser GinHe Ala He Thr Gla MetPhe LeuPhe
A%fﬁ% Arg Cys
ﬁféAPgAPgASﬁW ArgArg Val Pro Gly Pro GinGly Glu LeuLys
1110 1Hs H20
Me
Val Pre Pro Phe Val Gly
LEys Arg Pro Gly Gly Phe Tyr Val Tyr, Are ﬁggm

EeuPhe Pro Phe Pro Val Thr MetArgVal Met
s H49 H45 - %QA%A%

Sla
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=400>=

CENTTENICE.
% Lys Gly Ser ?}QML%AL&%M&L%%GHP%%&A&&
1 10

20 30
AxeThr Cys Glu Phe Gly Ser AsnVal Pro Gly Thr Gin AsnThr Ala
50 35 60
GluTrp Leu Are Thr Ala Phe His AspAla He Thr His AspAla Lys
65 70 s 80
Ala Thr Leu Ala Ser He Glu Ser Ser
Gly (¥¥g? Asp ggiﬁw%w gé-Aa
Pro Glu AsnPro Gly Lys Ala Phe AsnAsnThr Phe Gly Phe Phe Ser
100 105 Ho
GlyPhe His AsnPro ArgAla Thr Ala Ser AspleuThr Ala LeuGly
Hs 120 25
Thr Val LeuAla Val Ala Asn Pro He Pro Phe
e GH¥%E¥S Gly ﬁﬁ Asg
Ala He Ala Ala Pro Ala Val Pro Glu
44§GHAﬂ5 Aﬁnég%ﬁLﬁs GH}ég Gly s
Pro Ser Thr Asnleu Thr Phe Ala Ala Phe Thr Ala
#éﬁﬁAﬁ* £ Eﬁ%gGH
Phe Thr Lys Glu Glu MetThr Ala MetVal Ala Cys Gly His Ala He
180 185 190
195 200

220

219

. AsS
Phe His AsnGly He Val Thr Glu LeuAla Gly Thr Ser Lys
225 230 i 235 340

—continged
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The Gly Ser Vel Arg Vel ArHe Thr AsnAsnHe AvgAspAsnsn
n° LenAla He AsnLenHe Tyr Yol Gly-ArgAsnGly Lys Lys Vol

s 520 525

7350

o UEID g

=Z2= PR

21 . ,
SEQU—E—NGE—"Q’

Me A1y Ser Ala The Are Gin Phe Ala Are Ala Ala The A Ala Th
1 3 10 =3
20 23 30
Ser Ser GluPro Ala Gin Ser Ser Ser Ala
AEA$§?¥ﬁ 7 LEys i Trp
He Trp LeuTh Gly Ala Ala Val Ada Gly Gly Ala Gly Tyr Tyr Phe
50 33 60
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B

Gla Lys AspAspTyr AspAspGly Ser Tyr Gly Pro Val LeuVal Arg
100 105 Ho
LeuAla Trp His Ala Ser Gly Thr Tyr AspLys Glu The Gly Thr Gly
= 120 =
Ala The Ala i
Ala AsnAla LeuAla Ala Ala Phe Leu Gin Pro Val
= N =0 AFgASB-léé %
GluLys Phe Pro He Thr Ser LeuTrp He LeuAla
. 180
S Ser AspAssAspVal Ser Gly Cys Thi Pro AspGly ArgLeu
195 200
Pro AspAla Ser Lys Are Gin AspHis LeuAre Gly He Phe Gly-Are
210 ELLS 220
e 5 .
Phe AsnAspGin Glu He Val Ala LeySer Ala His Ala
bys T ASPEE Sgser Gy 249
is The Thr
%S&%MWL&MM?@%%ML&L&WG}H
260 270
Glubys Frp GinTrp bys Lys Trp AsnGly Pro Ala Gin Tyr Glu Asp
275 280 285
Ser Thr Ser LeuMetMetleuPro Ser He AlaLeuHe
L¥s2—99 e 295 ?SB
As
n AlaPhe Phe Phe Ser AsnVal Val Ley ArgLeuPhe Glu
IﬁAyﬁ Rt e 335
Ala Gi The i The
LysPro The His GinGlu

355

SEQUENCE:—9
1 10

Val AspLys Phe Tyr Asnbys He Val Ala AspPro Thr Val Ser Thr
20 25 30
Thr i i
PheLeuAla Tyr Ala LeuGly Gly Ala Ser Glu Tep Lys Gly Lys 5
50 35 60

AreThr Ada His AspleuVal Pro His LeuSer AspVal His
b5 L7 s 80
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SEQUENCE:—10
1 10

%%A&AL&WP—P@L%%E{%HSWL%AJ&AS&G&H
20 30

Arg ig E%49 Asp Aﬁué Lys

60
AS
n
30
&S 90

LeuGly Val Thr AspAla Val He AsaGlu Ala Ala Lys Val He Glu
100 105 1o

His Thr Arebys AspMetben Gly bys

115 120

4431010 .DOCX -53-

WSGR Docket No. 41751-701.101

EX1176



US 9,943,096 B2

NTTENIME . -l%
; P—reLeufPhrg—reGlquHe LEysHe He LysA—Lalihf_ngalP—m
1 10

20 25
Me gor The Val His Pro Glu LeuAsnAla Val Phe AsaThr Ada 255
35 4 45
50 55 60
ng-}aSerHisHe AspAspleu Gly Ala LeuGly Pro Ala Val Glu
70 = 80
LeuHe CysAsaLysHis Ala Ser LeuTyr He GinAla AspGlu
Cys 5? ay Asmé Ty
LEysHe Val Gly Lys Ty LeuLeu Glu Ala Metlys Glu Val Leu Gly
100 105 1o
A8 Ala CysPhr AspAspHe LeuAspla Trp Gly Ala Ala Tyr Trp
0o 15
AlaLeuAla AspHe MetHe AsnAssGluAla Ala Leu Gin
oy e T AR g ety EyS

Ser Gin Gly

<EGUS SEOUENCE:D 13
1 16

20 25

Ala Asnleu Gly Leu Are Phe Phe Leu Lys Val Phe Glu He Ala Pro
35 40 45
60
Me
t
80
Thr Gla Ala Ala Ala Gin Eeu Ala Val Thr Val
Cys o 1%£§? Gly Eys e

100 Ho
120 123
He GluAla LeuPro Ala MetTrp Ser Leu Glu Met
143‘95 -BéASB Trp = Lys Lys
Ala Ala GluAla Ser Gin LeuVal Ala Ala He Glu
ViR % 155 ITYSAFg_l_ég
' LysPro AspAla

165
—continued
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1 10

20

Ser Ala AsnHe Leu Phe Phe Leu He Phe
st Gy rossmsse oy

60

As .
Val Pro LeuGlu AsnPro Leu Thr His Ala MetSer
2 7% byshenlys 5
Val Phe Val MetThr Cys Glu Ala Ala Ala GinLeu ArgLys Ala Gly
85 90 95
LysVal Thr Val Are AspThr Thr Ley bys ArgLeu Gly Ala Thr His
100 105 Ho
120 125
LeuleuGlu Thr He Gly Ala Val Pro Val Met Ser Pro
130 Lysl%é fﬁg i
AlaMet Ser Ala Ser GluAla AsnGin LeuVal Ala Ala
145 by 43;51:8 T—yrgé 160
He Lys Gin GluMetLys Pro Ala Glu

165

SEOUENCE—15

1 g 10 =

Val Val Lys Ser Trp Ser WMagﬁLysAsnSer Ala Glu Eeu Gly
20 30

60

80
Leubys Are LeuGly Ala Ser His Ser Lys Tyr Gly Val Val AspGla
100 105 Ho
HS 120 125
Val Pro Glu MetTrp Ser Pro Glu MetLys Val Ala GinAla
130 i 135 bys -1-493;1:3@1-)‘

s e S 1 A AN I L AN BTV Al S

145 150 155 160

—continued
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L 3 10 B
20 25

He LeuGlu Lys Ala Pro Ala Ala Lys Gly LeuPhe Ser Phe LeuLys
35 40 45
fs Thr Ala Ghy-Val Glu AspSer Pro Lys LeuGin Ala His Ala Glu
50 33 60
GinVal Phe Gly Leu Val Are AspSer Ala Ala Gin Leu AreThr Lys
65 7o =S 80
Gly Gla Val Val Leu Gly AsnAla Thr Leu Gly Ala He His Val Gin
85 90 95
AreGly Val Thr AspPro His Phe Val Val Val Lys Glu Ala Leuben
100 105 Ho
HS 120 123

Thr Ada Trp Glu Val Ada LenAda Thr Ala He
BQJEPB EA&pGJ—y e Eys bys
Ada MetThr

45

65 fal 75 [e¥al
1 1 1 I3 1 P 1 1 T fall 1 ] I r OanT
1y Gly Val Val Ala Asp Ala Ala Lew GlyAla Val Hi r GinL
Q5 an ot
P s 1 Cin Ph 1 1 1 T 133 1 T 1 T
& Val Asm Asp-Ala Gin Phe Val Val Val L 1y Ala Leu Val Ly
100 105 —L
Thy T 13T 14 1 ul 1 T Ty P e T ol Th
he Leu Lys Glu Ala Val GI b Lys Trp Ser AspGlu Leu Gly T
— 126 —
130 zv=
—
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1 5 10 £
20
60
His Gly Asn Thr Val Leu Thr Ala LeuGly GlyHe Leulys LysLys
65 7o =S 80
85 90 95
LEysHis Lys He Pro Val Lys Ty Leu Glu Phe He Ser AspAla He
100 105 Ho
= 120
. Me
GinAla Ala Ser Ada FeuGlu LeuPhe Asn MetAla
TR bys e R
Ala Gin Val Leu Phe His
iucl Ty bys ngH Gly
NO 19
<2 = LENGTH:
B S
213> Sus serota
QORGANISM-
<400> 19
SEQUENCE:
fAeGl-yI:eaSerAsﬁGJ-yG%quﬁaGiﬂLeaWLeaAsaW%GJy
1 3 10 5
LysVal Glu AlaAspVal Ala Gly His Gly Gin Glu Val LeuHe Axg
20 25 30
LeuPhe His Pro Glu Thr Leu Glu Phe Phe
ggsGH b7 Lys ﬁ?ﬂﬁs Lys
60
His Gy Asn Thr Val Leu Thr Ala Leu Gly Gly He Leulys bysLys
65 70 75 20
&S 90 95
LysHis Lys He Pro Val Lys Tyr Leu Glu Phe He Ser Glu Ala He
100 105 Ho
HS 120
. Mc
Gin Ala Ser Ada Bew Glu EeuPhe Asn MetAla
Ty e bysie i

Ada Bys Fyr BysGlu beu Gly Phe Gin Gly

145 150

B
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1 10

LysVal Glu Ala AspHe Ala Gly His Gly Gin Glu Val LeuHe Ass
20 23 30
60
His Gly Thr Val Val LeuThr Ala LeuGly GlyHe LeuLys LysLys
65 7o =S 80
85 90 95
LEysHis Lys He Pro He Lys Tyr Leu Glu Phe He Ser AspAla He
100 105 Ho
He His Val LeuHis Ser Lys His Pro 2.0, Phe Gly Ala AspAla
HS 120

Ada bys Tyr bys Gl beu Gly Phe Gin Gly

145 150

B i :

<A G SRR N2

L 3 10 B
20

LysHe Phe GluHe Ala Pro Ser Ala Lys Lys LeuPhe Ser Phe Leu
35 40 45
LysAspSer AsnVal Pro Leu Glu Gin AsnAla Lys Leu Lys Pro His
50 55 60
Ser Lys Ser Val Phe Val MetThr Cys Glu Ada Ada Val Gin LeuArg
65 70 75 20

Ada Thr His Phe Bys Fyr Gly Val Ala AspGlu His Phe Gla Val Thr
100 105 Ho

LysPhe Ala Leu LeuGlu Thr He Lys Glu Ala Val Pro Glu MetTrep
HS 120 125

Ser Val AspMetLysAsaAla Glu Ala Phe AspGin Leu Val
_I%QAS’ﬁ Lys Hé%% HQASﬁ

A5 Ala He LysThr Gls MetLys

145 150
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1 10

20 30

Leulbeu Pro He Phe Pro Ser LeuThr Glu Thr Ala
i? i Asp i Arglys
S5 60
65 70 75 g0
%eAspHis%GJyLeuGluGlyGluHe Arg Gl Phe LeuPhe Gly
100 105 Ho

120 125

?SAPgSePSeP

130

SROUENCE 23
1 S 10 B

20
He LeuGly Pro MetTys Pro Pro Phe Glu Ala Glu Gin
B B B 2 G,
65 79 75 20
. As
Pro He Val Thr Ala Ala Gla LeuGin LeuMetSer ;.
Ala Leu AspGly-Val AspleuThr Ala Glu GinAreGlu Ala He Trp
100 165 Ho

Hs 120 125

Pro His Ala
130
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60
gwm%%%m%mwe‘mm&s@ymﬁ
7o =S 80
GluMetGly Val Pro Glu AspLeuHe Ala Glu Val Ala Ala Val Ada
160 105 1o

Ada Pro Ada His Val FeuAsnGin
Gyl g e Ly

il

Z
LEl
je o]
e
iy

13> ORGANISM-: h
€2 NESM-: FREEH T o

it.ié' AsaWA%aLeﬁLeﬁG}uI:ysSef Phe Glu Gin He Ser Pro Arg
1 S 10 15
20 39
Pro Glu LeuLys Pro LeuPhe Ala Glu Thr Ser Gin Thr He Gin Glu
35 40 45
55 60
Pro AspHe LeuGin Pro Ala Leubys Ser LeuGly Ala ArgHis Ala
65 70 75 20
He Glu Thr Phe Ala Glu Tyr Leu Ala Ala AspTrp Thr Glu Gin Leu
100 165 Ho
Ala Thr Ala Trp Val Gl Ala Tyr AspVal He Ala Ser Thr MetHe
Hs 120 125
Gha Ala AsnPro Ala Ala Leu Glu Pro Glu Leu Thr Phe
%5 Asp 135 ¥ 140
Tz@u%&a%&a%@@y@u@u%%&s%ﬂ?
150 155 160
AlaHe Ala Thr LeuThr His Phe His Glu Pro Gin
165 Tfﬂ* Asphro it
Val Gin Arg AspSer ArgGly

186

IYPE+—PRT
i CREANTISMr - Nostoo commune

<A SEOYENCE 26
Me Ser qihrlseﬁg—yrAaaASHHe Gly Gy GinPro Ala He ﬁueﬂﬁ
1 10

Val Val AspGlu LeuHis Lys Are He Ala Thr AspSer LeuleuAla
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213> ORGANISM: Baeci Hs;meg-a%e&%é%@»%&@@% +
1 S 10 +5
20
Pro Glu Leu Ala Pro He Phe Pro AspAsnleuThr Glu Thr Ala Ars
35 40 45
60
65 70 5 30
GluHe Thr Pro Ser ArgAla Lys Ala Trp LeuThr CysMetHis Glu
&S 90 95
Ada MetAspGlu He Asal:eaG—LulG_alggPPe Gl Arg AspGla Leu Tyr
100 Ho

120 =
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