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Pub@hem

COMPOUND SUMMARY

Cysteine

99 Cite i Download
PubChem CID 5862
Structure i L E :

20 3D Crystal

Find Similar Structures

Chemical Safety

Irritant

Laboratory Chemical Safety Summary (LCSS) Datasheet

Molecular Formula C3H;NO,S
L-cysteine
cysteine
52-90-4

Synonyms Thioserine

(R)-2-Amino-3-mercaptopropanoic acid
More...
Molecular Weight 121.16

Modify Create

Dates
2022-11-05 2004-09-16

Cysteine is a non-essential sulfur-containing amino acid in humans, related to cystine, Cysteine is important for protein synthesis, detoxification, and diverse metabolic functions. Found in beta-
keratin, the main protein in nails, skin, and hair, Cysteine is important in collagen production, as well as skin elasticity and texture. Also required in the manufacture of amino acid taurine, Cysteine is a
component of the antioxidant glutathione, and plays a role in the metabolism of essential biochemicals such as coenzyme A, heparin, and biotin. (NCI04)

D NCI Thesaurus (NCIt)
L-cysteine is an optically active form of cysteine having L-configuration. It has a role as a flour treatment agent, a human metabolite and an EC 4.3.1.3 (histidine ammonia-lyase) inhibitor. It is a serine

family amino acid, a proteinogenic amino acid, a cysteine and a L-alpha-amino acid. It is a conjugate base of a L-cysteinium. It is a conjugate acid of a L-cysteinate(1-). It is an enantiomer of a D-cyst
eine. It is a tautomer of a L-cysteine zwitterion.

) ChEBI

Cysteine is a metabolite found in the aging mouse brain.

P West Coast Metabolomics Center-UC Davis
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11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

1 Structures @QF

1.1 2D Structure @ %4

ra
La

Chemical Structure
Depiction

» PubChem

1.2 3D Conformer Q)

> PubChem

1.3 Crystal Structures (O]

Showing 10f 16 View More [/]

CCDC Number 126977

Crystal Structure Data DOI:10.5517/cc4841k

Crystal Structure Depiction

Associated Article DOI:10.1107/50108270196003952

» The Cambridge Structural Database
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> PubChem

https://pubchem.ncbi.nim.nih.gov/compound/5862 7/61

Motif Exhibit 1108, Page 7 of 61



11/7/22, 7:06 AM

4 Chemical and Physical Properties

Cysteine | C3H7NO2S - PubChem

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

0]%;

4.1 Computed Properties

0]%;

Property Name Property Value
Molecular Weight 121.16
XLogP3 -2.5
Hydrogen Bond Donor Count 3

Hydrogen Bond Acceptor Count 4

Rotatable Bond Count 2

Exact Mass 121.01974964
Monoisotopic Mass 121.01974964
Topological Polar Surface Area 643 A?

Heavy Atom Count 7

Formal Charge 0

Complexity 753

Isotope Atom Count 0

Defined Atom Stereocenter Count

Undefined Atom Stereocenter Count 0
Defined Bond Stereocenter Count 0
Undefined Bond Stereocenter Count 0
Covalently-Bonded Unit Count 1
Compound Is Canonicalized Yes

» PubChem

4.2 Experimental Properties

Reference

Computed by PubChem 2.1 (PubChem release 2021.05.07)
Computed by XLogP3 3.0 (PubChem release 2021.05.07)
Computed by Cactvs 3.4.8.18 (PubChem release 2021.05.07)
Computed by Cactvs 3.4.8.18 (PubChem release 2021.05.07)
Computed by Cactvs 3.4.8.18 (PubChem release 2021.05.07)
Computed by PubChem 2.1 (PubChem release 2021.05.07)
Computed by PubChem 2.1 (PubChem release 2021.05.07)
Computed by Cactvs 3.4.8.18 (PubChem release 2021.05.07)
Computed by PubChem

Computed by PubChem

Computed by Cactvs 3.4.8.18 (PubChem release 2021.05.07)
Computed by PubChem

Computed by PubChem

Computed by PubChem

Computed by PubChem

Computed by PubChem

Computed by PubChem

Computed by PubChem (release 2021.05.07)

0]%;

4.2.1 Physical Description

Q)%

DryPowder

D EPA Chemicals under the TSCA

Colorless or white solid; [HSDB] Colorless crystalline solid; [Sigma-Aldrich MSDS]

P Haz-Map, Information on Hazardous Chemicals and Occupational Diseases

Solid

» Human Metabolome Database (HMDB)

White crystals; Sulferous aroma

» Joint FAO/WHO Expert Committee on Food Additives (JECFA)

4.2.2 Color/Form

0]%;

Colorless crystals

Lewis, R.J, Sr (Ed.). Hawley's Condensed Chemical Dictionary. 13th ed. New York, NY: John Wiley & Sons, Inc. 1997., p. 329

» Hazardous Substances Data Bank (HSDB)

White crystals

Ashford, R.D. Ashford's Dictionary of Industrial Chemicals. London, England: Wavelength Publications Ltd., 1994., p. 255

» Hazardous Substances Data Bank (HSDB)

4.2.3 Melting Point

0]%;

240 dec °C
PhysProp

» DrugBank

260 °C decomposes

Haynes, W.M. (ed.). CRC Handbook of Chemistry and Physics. 95th Edition. CRC Press LLC, Boca Raton: FL 2014-2015, p. 3-140

» Hazardous Substances Data Bank (HSDB)

220°C

» Human Metabolome Database (HMDB)

https://pubchem.ncbi.nim.nih.gov/compound/5862
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

4.2.4 Solubility (@)%

277000 mg/L (at 25 °C)
BEILSTEIN

p DrugBank

Freely soluble in water
O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. Cambridge, UK: Royal Society of Chemistry, 2013., p. 486

p Hazardous Substances Data Bank (HSDB)

Freely soluble in alcohol, acetic acid, ammonia water; insoluble in ether, acetone, ethyl acetate, benzene, carbon disulfide, carbon tetrachloride
O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. Cambridge, UK: Royal Society of Chemistry, 2013., p. 486

» Hazardous Substances Data Bank (HSDB)

Water solubility (per g/100 g H20): 28 g/100 mL of solution at 25 °C; 16 g/100 mL of solution at 20 °C
Drauz K et al; Amino Acids. Ullmann's Encyclopedia of Industrial Chemistry. 7th ed. (1999-2016). New York, NY: John Wiley & Sons. Online Posting Date: 15 Apr 2007

p Hazardous Substances Data Bank (HSDB)
277 mg/mL at 25 °C
BEILSTEIN

» Human Metabolome Database (HMDB)

Very soluble in water and acetic acid; Insoluble in ether, acetone and benzene

» Joint FAO/WHO Expert Committee on Food Additives (JECFA)

Soluble (in ethanol)

» Joint FAO/WHO Expert Committee on Food Additives (JECFA)

4.2.5 Vapor Pressure @ Z

0.00000207 [mmHg]

» Haz-Map, Information on Hazardous Chemicals and Occupational Diseases

6.73X10-7 mm Hg at 25 °C (est)
US EPA; Estimation Program Interface (EPI) Suite. Ver. 4.1. Nov, 2012. Available from, as of July 12, 2016: https://www2.epa.gov/tsca-screening-tools

» Hazardous Substances Data Bank (HSDB)

42.6 LogP 0]

-2.49
HANSCH,C ET AL. (1995)

» DrugBank

log Kow = -2.49
Hansch, C, Leo, A, D. Hoekman. Exploring QSAR - Hydrophobic, Electronic, and Steric Constants. Washington, DC: American Chemical Society., 1995., p. 6

» Hazardous Substances Data Bank (HSDB)
-2.49

HANSCH,C ET AL. (1995)

» Human Metabolome Database (HMDB)

4.2.7 Henry's Law Constant @ Z

Henry's Law constant = 5.30X10-11 atm-cu m/mol at 25 °C (est)
US EPA; Estimation Program Interface (EPI) Suite. Ver. 4.1. Nov, 2012. Available from, as of July 12, 2016: https://www2.epa.gov/tsca-screening-tools

» Hazardous Substances Data Bank (HSDB)

4.2.8 Stability/Shelf Life @B

Stable under recommended storage conditions.
Sigma-Aldrich; Safety Data Sheet for L-Cysteine. Product Number: 168149, Version 4.5 (Revision Date 08/26/2015). Available from, as of May 18, 2016: https://www.sigmaaldrich.com/safety-center.html

» Hazardous Substances Data Bank (HSDB)

In neutral or slightly alkaline aq solns it is oxidized to cystine by air. More stable in acidic solns.
O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. Cambridge, UK: Royal Society of Chemistry, 2013., p. 497

» Hazardous Substances Data Bank (HSDB)

https://pubchem.ncbi.nim.nih.gov/compound/5862 9/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

4.2.9 Optical Rotation @ 4

Decomposes 175-178 °C; soluble in water, alcohol, acetone; the aqueous solution is acid; decomposes and oxidizes slowly; hygroscopic. Specific optical rotation: +5.0 °C (5 N HCl) at 25 °C/D; +10.0 °C at
25 °C/D (glacial acetic acid) /Cysteine hydrochloride/
O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. Cambridge, UK: Royal Society of Chemistry, 2013., p. 486

P Hazardous Substances Data Bank (HSDB)

Specific optical rotation: +6.5 deg at 25 °C/D (5 N HCI); +13.0 deg at 25 °C/D (glacial acetic acid)
O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. Cambridge, UK: Royal Society of Chemistry, 2013., p. 486

» Hazardous Substances Data Bank (HSDB)
Specific optical rotation: +9.7 deg (c = 8 in TM HCl) at 25 °C/D

Drauz K et al; Amino Acids. Ullmann's Encyclopedia of Industrial Chemistry. 7th ed. (1999-2016). New York, NY: John Wiley & Sons. Online Posting Date: 15 Apr 2007

» Hazardous Substances Data Bank (HSDB)

4.2.10 Decomposition @ 4

When heated to decomposition it emits very toxic fumes of /sulfur oxides and nitrogen oxides/.
Lewis, RJ. Sr. (ed) Sax's Dangerous Properties of Industrial Materials. 11th Edition. Wiley-Interscience, Wiley & Sons, Inc. Hoboken, NJ. 2004., p. 1059

» Hazardous Substances Data Bank (HSDB)

4.2.11 Dissociation Constants @ %4

pKa

171
MERCK INDEX (1996); pK1

» DrugBank
pK1 1.71 /carboxylic/; pK2 8.33 /amine/; pK3 10.78 /sulfide/

O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. Cambridge, UK: Royal Society of Chemistry, 2013., p. 486

» Hazardous Substances Data Bank (HSDB)

4.2.12 Collision Cross Section @ Z

149.57 A% [M+H]* [CCS Type: DT, Method: stepped-field]
https://pubs.rsc.org/en/content/articlelanding/2017/sc/c7sc03464d

) CCSbase

151.34 A% [M+Na]* [CCS Type: DT, Method: stepped-field]
https://pubs.rsc.org/en/content/articlelanding/2017/sc/c7sc03464d

P CCSbase

144.47 A? [M-H]" [CCS Type: DT, Method: stepped-field]
https://pubs.rsc.org/en/content/articlelanding/2017/sc/c7sc03464d

) CCSbase

113 A% [M+H]* [CCS Type: TW, Method: calibrated with polyalanine]
https://pubs.acs.org/doi/abs/10.1021/ac500405x
) CCShase

144 A% [M-H]
148.6 A* [M+H]*

150.4 A2 [M+Na]*
S50 | CCSCOMPEND | The Unified Collision Cross Section (CCS) Compendium | DOI:10.5281/zenodo.2658162

P NORMAN Suspect List Exchange

4.2.13 Other Experimental Properties @ Z

Readily oxidizes to form a dimeric amino acid, cystine, in which the two cysteines are linked via a disulfide bridge, a common structural feature in proteins. Amino Acids and Proteins, D.M. Greenberg, Ed.
(Charles C. Thomas, Springfield, IL, 1951) 950 pp.
O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. Cambridge, UK: Royal Society of Chemistry, 2013., p. 486

» Hazardous Substances Data Bank (HSDB)

In neutral or slightly alkaline aqueous solution it is oxidized to cystine by air. More stable in acidic solutions.
O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. Cambridge, UK: Royal Society of Chemistry, 2013., p. 486

» Hazardous Substances Data Bank (HSDB)

https://pubchem.ncbi.nim.nih.gov/compound/5862 10/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

MP (anhydrous): 178 °C (decomposes). Specific optical rotation: +6.53 deg at 25 °C/D (calculated as cysteine) (c = 2 in 5M HCI); solubility >100 (20 °C) g/100 g H20 /L-Cysteine hydrochloride
monohydrate/
Drauz K et al; Amino Acids. Ullmann's Encyclopedia of Industrial Chemistry. 7th ed. (1999-2016). New York, NY: John Wiley & Sons. Online Posting Date: 15 Apr 2007

» Hazardous Substances Data Bank (HSDB)
Hydroxyl radical reaction rate constant = 7.96X10-11cu cm/molecule-sec at 25 °C (est)

US EPA; Estimation Program Interface (EPI) Suite. Ver. 4.1. Nov, 2012. Available from, as of July 12, 2016: https://www2.epa.gov/tsca-screening-tools

» Hazardous Substances Data Bank (HSDB)

4.2.14 Chemical Classes @ Z

Biological Agents -> Amino Acids and Derivatives

» Haz-Map, Information on Hazardous Chemicals and Occupational Diseases

https://pubchem.ncbi.nim.nih.gov/compound/5862 11/61
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11/7/22, 7:06 AM

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

Cysteine | C3H7NO2S - PubChem

5 Spectral Information )%

5.1 1D NMR Spectra

0]%;

1D NMR Spectra

TH NMR: SAD 16992 (Sadtler Research Laboratories spectral collection)

» Hazardous Substances Data Bank (HSDB)

1D NMR Spectra

> NMRShiftDB

5.1.1 TH NMR Spectra

NMRShiftDB Link

Q)%

Showing 2 of 4 View More Z

Spectra ID
Instrument Type
Frequency
Solvent

pH

Shifts [ppm]:Intensity

Thumbnail

1426
Varian
500 MHz
Water
5.00

3.00:43.43, 3.01:45.61, 3.03:100.00, 3.04:98.88, 3.08:92.22, 3.09:93.74, 3.11:40.74, 3.12:42.42, 3.96:71.83, 3.97:82.72, 3.97:85.99, 3.98:67.50

» Human Metabolome Database (HMDB)

Spectra ID
Instrument Type
Solvent

pH

Shifts [ppm]:Intensity

Thumbnail

4743
Bruker
D20
74

3.00:7.07, 3.00:7.27, 3.02:15.00, 3.03:14.61, 3.06:14.31, 3.07:14.49, 3.09:6.76, 3.10:6.95, 3.95:10.70, 3.95:12.43, 3.96:10.26, 3.96:12.10

» Human Metabolome Database (HMDB)

5.1.2 13C NMR Spectra

0] %;

Showing 2 of 4 View More Z

Spectra ID 1241
Instrument Type Bruker
Frequency 125 MHz
Solvent Water
https://pubchem.ncbi.nim.nih.gov/compound/5862 12/61
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11/7/22, 7:06 AM

Accession ID MSBNK-BGC_Munich-RP001801
Authors BGC, Helmholtz Zentrum Muenchen
Instrument maXis plus UHR-ToF-MS, Bruker Daltonics
Instrument Type LC-ESI-QTOF
MS Level MSs2
lonization Mode POSITIVE
lonization ESI
Collision Energy 10
Fragmentation Mode @]s)
Column Name BEH C18 1.7um, 2.1x100mm, Waters
Retention Time 0.604 min
Precursor m/z 122.027
Precursor Adduct [M+H]+
76.0208 999
86.9894 167
Top 5 Peaks 105137
122.0264 75
125.0257 1
SPLASH splash10-004i-9100000000-42fd929d985bfd416ebf
Thumbnail
License CCBY

P MassBank Europe

Accession ID MSBNK-BGC_Munich-RP001802
Authors BGC, Helmholtz Zentrum Muenchen
Instrument maXis plus UHR-ToF-MS, Bruker Daltonics
Instrument Type LC-ESI-QTOF
MS Level Ms2
lonization Mode POSITIVE
lonization ESI
Collision Energy 20
Fragmentation Mode @]»)
Column Name BEH C18 1.7um, 2.1x100mm, Waters
Retention Time 0.604 min
Precursor m/z 122.027
Precursor Adduct [M+H]+

76.0209 999

86.9895 128
Top 5 Peaks 104.9997 19

77.0237 13

62,9893 7
SPLASH splash10-004i-9000000000-d4e5b9ec1a14314a822e
Thumbnail

https://pubchem.ncbi.nim.nih.gov/compound/5862

Cysteine | C3H7NO2S - PubChem

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

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

» SpectraBase

Technique KBr WAFER

Source of Sample Fluka Chemie AG, Buchs, Switzerland

Copyright Copyright © 1980, 1981-2021 John Wiley & Sons, Inc. All Rights Reserved.
Thumbnail

p SpectraBase

5.5.2 ATR-IR Spectra @B
Instrument Name Bio-Rad FTS
Technique ATR-Neat (DuraSamplIR 11)
Source of Spectrum Forensic Spectral Research
Source of Sample Sigma-Aldrich Company Lic
Catalog Number C7755
Lot Number 38C-0297
Copyright Copyright © 2014-2021 John Wiley & Sons, Inc. All Rights Reserved.
Thumbnail

D SpectraBase

Source of Sample Aldrich
Catalog Number 168149
Copyright Copyright © 2018-2021 Sigma-Aldrich Co. LLC. - Database Compilation Copyright © 2018-2021 John Wiley & Sons, Inc. All Rights Reserved.
Thumbnail
https://pubchem.ncbi.nim.nih.gov/compound/5862 18/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

» SpectraBase

5.6 Raman Spectra @Iz
Technique FT-Raman
Source of Spectrum Forensic Spectral Research
Source of Sample Sigma-Aldrich Inc.
Catalog Number C7755
Lot Number 38C-0297
Copyright Copyright © 2012-2021 John Wiley & Sons, Inc. All Rights Reserved.
Thumbnail

D SpectraBase

Catalog Number 168149
Copyright Copyright © 2017-2021 Sigma-Aldrich Co. LLC. - Database Compilation Copyright © 2017-2021 John Wiley & Sons, Inc. All Rights Reserved.
Thumbnail

» SpectraBase

https://pubchem.ncbi.nim.nih.gov/compound/5862 19/61
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11/7/22, 7:06 AM

Taxonomy 5 Records

OoMIM 25 Records

Gene 69 Records
> PubChem

6.5 Associated Chemicals

Cysteine | C3H7NO2S - PubChem

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

Q)%

(+)-Cysteine; 921-01-7

» Hazardous Substances Data Bank (HSDB)

(+-)-Cysteine; 3374-22-9

» Hazardous Substances Data Bank (HSDB)

Cysteine hydrochloride; 52-89-1

» Hazardous Substances Data Bank (HSDB)

6.6 NCBI LinkOut

0]%;

» NCBI

https://pubchem.ncbi.nim.nih.gov/compound/5862

21/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem
8 Drug and Medication Information @
8.1 Drug Indication @B
For the prevention of liver damage and kidney damage associated with overdoses of acetaminophen
P DrugBank
8.2 FDA National Drug Code Directory ()%

CYSTEINE is an active ingredient in 28 products including: ‘B COMPLEX MIX SYSTEM FORMULA', 'BIO CO-ENZYME PHASE', and 'DIATHESIS V 2.

P National Drug Code (NDC) Directory

P National Drug Code (NDC) Directory

8.3 Clinical Trials @B

8.3.1 ClinicalTrials.gov @ 4

» ClinicalTrials.gov

8.3.2 NIPH Clinical Trials Search of Japan @ 4

P NIPH Clinical Trials Search of Japan

https://pubchem.ncbi.nim.nih.gov/compound/5862 23/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem
8.4 Therapeutic Uses Q) &

/EXPL THER/ Acetaminophen-cysteine adducts (APAP-CYS) are a serum biomarker of acetaminophen exposure, formed when the oxidative metabolite of acetaminophen binds to cysteine residues of
hepatic proteins. APAP-CYS adducts become elevated in cases of acute liver failure following acetaminophen overdose and have been proposed as a diagnostic tool to identify acetaminophen-induced
acute liver failure when standard testing is inconclusive.

PMID:25896948
Full text: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4469719
Frey SM et al; J Med Toxicol 11 (2): 218-22 (2015)

p Hazardous Substances Data Bank (HSDB)

/EXPL THER/ Lead is a toxic heavy metal that adversely affects nervous tissues; it often occurs as an environmental pollutant. We investigated histological changes in the cerebral cortex, hippocampus and
cerebellum of adult albino mice following exposure to lead acetate. We also studied the possible ameliorative effect of the chelating agent, L-cysteine, on lead-induced neurotoxicity. We divided albino
mice into six groups: 1) vehicle-only control, 2) L-cysteine control, 3 and 4) treated for 7 days with 20 and 40 mg/kg lead acetate, respectively, and 5 and 6) treated for 7 days with 20 and 40 mg/kg lead
acetate, respectively, followed by 50 mg/kg L-cysteine for 7 days. Lead acetate administration caused disorganization of cell layers, neuronal loss and degeneration, and neuropil vacuolization. Brain
sections from lead-intoxicated mice treated with L-cysteine showed fewer pathological changes; the neuropil showed less vacuolization and the neurons appeared less damaged. L-cysteine at the dose we
used only marginally alleviated lead-induced toxicity.

PMID:27045382

Mahmoud YI, Sayed SS; Biotech Histochem 1-6 (2016) (Epub ahead of print)

) Hazardous Substances Data Bank (HSDB)

/EXPL THER/ In hamster lung cell cultures addn of |-Cysteine or vit C to media protects against or reverses abnormal growth & malignant transformation in aged controls (1-2 yr old) or young (3-6 mo)
after repeated exposure to smoke of tobacco or marijuana cigarettes.
Leuchtenberger C; Br J Exp Pathol 58 (6): 625-34 (1977)

» Hazardous Substances Data Bank (HSDB)

/EXPL THER/ L-Cysteine admin orally or ip to rats protected against acute toxicity of methylmercury chloride, reducing mercury content in kidney & brain but not in liver.
Sugiyama et al; Toho Igakkai Zasshi 22 (1): 78-85 (1975)

» Hazardous Substances Data Bank (HSDB)

For more Therapeutic Uses (Complete) data for CYSTEINE (7 total), please visit the HSDB record page.

» Hazardous Substances Data Bank (HSDB)

8.5 Biomarker Information (O]
» MarkerDB
https://pubchem.ncbi.nim.nih.gov/compound/5862 24/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem
9 Food Additives and Ingredients @B
9.1 Food Additive Classes ()%

Flavoring Agents

» EU Food Improvement Agents; Joint FAO/WHO Expert Committee on Food Additives (JECFA)

JECFA Functional Classes
Flavouring Agent -> FLAVOURING_AGENT;

» Joint FAO/WHO Expert Committee on Food Additives (JECFA)

9.2 FEMA Flavor Profile @F

Savory

p Flavor and Extract Manufacturers Association (FEMA)

9.3 FDA Substances Added to Food @B
Substance L-CYSTEINE
Used for (Technical Effect) NUTRIENT SUPPLEMENT
172.320

Document Number (21 CFR)
184.1271

» FDA Center for Food Safety and Applied Nutrition (CFSAN)

9.4 Evaluations of the Joint FAO/WHO Expert Committee on Food Additives - JECFA @B
Chemical Name L-CYSTEINE
Evaluation Year 2004
ADI No safety concern at current levels of intake when used as a flavouring agent

Not evaluated using the Procedure for the Safety Evaluation of Flavouring Agents; the substance is a macronutrient and a normal component of protein and, as such, human exposure through

Comments food is orders of magnitude higher than the anticipated level of exposure from use as a flavouring agent
Report TRS 928-JECFA 63/98
Tox Monograph FAS 54-JECFA 63/435

» Joint FAO/WHO Expert Committee on Food Additives (JECFA)

https://pubchem.ncbi.nim.nih.gov/compound/5862 25/61

Motif Exhibit 1108, Page 25 of 61



19 4o 9z 8bed ‘g0l L NqIUX3 IO

19/92 2985/punoduwoo/AcB yiu wiuigou"weyognd/:sdpy

aseqeleq sappisad NI 4

279/0202 (N3) By uonesibay
[6002/L0L 1 ON (23) ‘6ay] panouddy smeys
au!els/(a»| adueisqns APy
Z @ eleq soepidnsad N3 201

aseqejeq sapNsad NI 4

S9DUB)ISONS SAIIOR BPIDNSAY

ko) Kiobaye) jesiwaydoiby 1oL
71 ® uopew.ou| [ed1wayd04by QL
wayoand - SZONZHED | suieisko NV 90:Z ‘2z/L/LL

LvZ'vee Ll 'ONualed 'S'N
10200-€20cddl| :'ON 8sed



19 4o g obed ‘g0l L NqIuX3 IO

19//2 298G/punodwod/A0B"yu-wiuIqouwayagndy/:sdpy

snsa)

uaa|ds

3PSNIN [_I3[S
2)e)5014
19193eld
ejuade|d
uoinaN

191

Asupry
aunsaju|
sise|qoiqi4
siuuapidy
puejo prosAyL X80) [eualpy

7 @ suoi}ed07 anssi] |L'§LL

ko) uollew.IoU| 9}[0qeISIAl UBWNH §'LL

juegbnig |

“(S190WS Ul PaysIuIWIP SI Yoiym) auoiyiein|b juepixonue [epyauaq ayy buiseanur pue ‘sbunj ayy ut

uononpold snonw saseasnul Bupjows sduls ‘Jueio}dadxa Ue se Buidy :S1yausc om) Jajjo pInod sanaiebid ul uoisnpul s)| "SaAINPPE 8138461 150w 1] ‘umouun si 1anamoy ‘esodind 1o asn s)| ‘sapaiebio 0y
SIAIIPPE 665 B} JO AU sI auIRYSAd ‘saiuedwod ayaiebin doy any Aq paseajas 1odal 661 e uj Josindaid e se bunoe Aq aseuaboaiiu pue sia)sn|d Injns-uodi ul Juasaid apiy|ns Jo uonesauab ayy ul PaA|oAUl
os|e I duld)sAd ‘Wsijogelaw uewny u| "93es3sans buniwi| ay) aq ued aulRlsAd Jo Ajjige|ieAe ay) NG ‘SaLIIUNOD PaZIeLISNPUI ISOW JO SIBIP B} Ul a|qe|ieAe Ajipeal ale auA|6 pue pide diwein|s Ayjiqe|iene
21Wa)sAs payiwi| s 0} anp ‘pide diwein|b pue ‘BuidA|6 ‘Bula)sAd ‘spide oulwe JuaNIISUOd S} WOy SIsaUYIuAsolq salinbai AjjedidA) (HSD) auoiyein|o “swsiuebio JBYI0 Se [[aMm Se SueWNY Ul SINJ20 LDIYM
‘auoiyiein|6 spndaduy ayy ui passaidxe A|edidAy ase sanuadoud juepixonue sauteisA) “suoioeal xopal ul sajedpiued pue sapuadoid Juepixonue s)qIYXe auIRlSAD 9|qe|leAR aUILOIYIBW JUSIDIYNS S| B1aY}
uaym Apoq uewny ayj ui pazisayjuAs AjjesidAy si suieisA) ajqejieae si suiuoiylaw jo Ayuenb juaniyns e i suonipuod [edibojoisAyd [ewsou Japun Apoq uewny ayy Aq pazisayjuAs aq Ajjensn ued aulalsA)

720 UuoIdY o WsIueydDN 1L

(gasH) yueg ejeq sadueysqng snopiezeq 4

(qunid Jo ppayp qnd3) (91.02) £SHZL1dd/LLLL 0L 10p 3UD]d 101sAYd ‘1D 32 § JalJoH

18550LLZ'AINd
‘92U8259USS AJJES S8dNPUI PUE WSI|OCe}ED PIdDE OUIWEe YHM
sauapalul ‘apy|nsiad e Ajayj1| 1sow ‘Aemyred Juspuadap | IH13T 9Y) JO S)eIPaWLISIUI UE JeU) Pa|eaAl | 9SBI9JSURILNYINS pUe | JH 1T 10} Saul| uoILasUl YNQ-L eueljey sisdopiqely wody padnpoud jueinw
3|qNop e Jo uoiezLddeIRY)D "SUORIPUOD Buniwi| Y61l Japun ymolb aane}aban 1oy pue uawdolarap okiquis Aliea Buunp jueasjal 3sow s Aemyyed siy] “| asesdjsuesnyns Aq dnob apiyjnsiad puodas
© JO uonippe Aq 218J|NsoIy] 0} PaLISAUOD UaY) SI 2114|nS | JH L] aseusbAxolp anyns ay) Aq a11)|ns 0} pazipixo pue | asesajsuesinyins Aq auolyiein|b o) pauiajsuel) si au1esAd-7 wody dnoib |KipAyjns
ay} a1eaniAdordedsawi-¢ 0} uoneulwesuel) J9)Y 91e)Nsoly) pue ajeantAd o} auelsAd-7 jo uonepixo a1a|dwod ayy buizAjeied Aemyred dijoqeled anyns [eLpuOyYdOW € Juasald am alaH 'SuoeIuadUOD
210} 0] Uole|NWNII. JudAaId 01 JBPIO Ul PaZIPIXO aq 01 Sey os|e dnolb [01Y} BY1 WOl PaALISP INNS PadNPal 8y} 'auIR)sAd Jo ased auy) u| "9J24Ad pioe d1jAxoqgJedll) ay) Jo sajeipawiiaiul 1o siosindaid
0] PaLIdAUOD Ajjesduab a1e SU0)S|DS UOGIED BU| “UOIIEZI|IGOWSI JUSLINU SE [|am se uoianpoid ABisus ul Led saxe) pue spide oulwe aa1) Jo sazis jood Buisnipe 1oy [e1pUSSSa S| WSIjoge}ed pioe oulwy

(SGSH) Jjueg ejeq saduelsqns snopiezeH 4
/na'pdonapyza//sdny (9,02 ‘vz Ao Jo sp ‘wouf a)qojipay (9102 '/ L Ab pa1ppdn 1sp7) (Z-851-002 48qUInN D3) (#-06-25 4aquinN SyD) auiaisAa-7 ‘saaupisqns paiaisibay ‘(yHD3I) fouaby sjppoiway) upadoing
"2}BJ|NS PUE SPIXOIP UOCJED O} Uy} pue
ayy|ns pue ayeantAd o) areaniAd|Aulyns-elaq alelpawaiul aaneind ay) 1A pazijogelaw aq Aew ) O duLINe) W0y 0} palejAxoquedsp aq uayl Aew a1euly|ns auldlsA) ‘aseuabAxolp suteishd Aq pazAjeied
s dajs siyL -e1euly|ns auialsAd 01 auIRISAd Jo uonepixo si dajs [eniul ayy asaym ‘Aemyied sreulynsuiaisAd ayy ybnoayy spixolp Uoged pue aULINE} WO} O} PaZIjOgeIdW aq Ued dUIRlsAD “Uoieulwesues)
© S| J9Y10 U} pue Iny|Nns JO [eAowal SI auo :sdajs om) ul a1eantAd o) papeibap si auleisA)-7 -auteisAd se uieyd apndadAjod ayy ui paresodiodul sheme Jonsmoy si auR)sAd ‘Alande diewAzus pue
a1nnays Alena) Joy ajoa yuepodwii ue shejd auRlsAd Jo sdnodb |01y} By} UsaMIag SPUOQ BPYINSIP O UOIIBWIO) 8} suldjoid ul Apog uewny ay) Ul WsIjogeaw Inyjns ul punodwod [eiuad ay s auleisAdy-

72 0© saH|oqeIBN/WSIoqeIdN €'LL

(9asH) >jueg ejeq sadueisqns snopiezeH
(wd Jo ppayp qnd3) (91.02) #S#Z1 19d/1 11101 0P JUDId 0IsAYd D 32 S J3)joH
185501£Z°AIWd
"7 'suonesjuaduod
2IX0} 0} UONE|NWNII. JUdAdId 0) JBPIO Ul PaZIPIXO 8q 01 Sey os|e dnolb [01Y) BU) WOl PIALISP INJNS PaINPaJ 8y} 'auIR)SAd Jo ased auy) u| '9)24Ad pide d1jAxoquedll) ay) Jo sajelpawiaiul 1o siosindaid
0] PaLIdAUOD A||esauab a1e SU0)R|DS UOGIED BU| “UOIIEZI|IGOWSI JUSLINU SE [|am se uoianpoid ABisus ul Led saxe) pue spide oulwe aa1) Jo sazis jood Bunsnipe Joj [e13USSSa S| WSIjoge}ed pioe oulwy

(gdsH) dueg ejeq saduelsqns snopiezey
/na'pdonapysa//sdny (9,02 ‘vz Ao Jo sp ‘wouf a)qojipay (9102 '/ L Ao paopdn 1sp7) (Z-851-002 48qUInN D3) (#-06-25 4aquinN SyD) auiaisAa-7 ‘saaupisqns paiaisibay ‘(yHD3I) Aouaby sjponway) upadoing
- AAnoe onewAzus pue
a1nnays Alenua) Joy ool Juepiodwi ue shejd auelsAd Jo sdnodb |01y} aY) UsaMIag SPUOQ BPHINSIP 4O UOIIBWIO) 8} suljoid ul Apog uewny ay) Ul WsIjogeaw Iny|ns ul punodwod [eiuad sy s auleisA)-]

- Ayssadauolg 'L

juegbnig 4

‘pIoE OUIWE [E1)UISSD A|[EUONIPUOD IO [B1IUSSSD
ue se pazjuboda1 aq juiod awos 1e Aew suIRISA) "sawoipuAs uondiosge[ews Woly Jayns OYm JO 3Seasip d1jOgeIaW UIelad YiIM S|enpiAlpul pue ‘Asp|e 8y} ‘sjuejul Joj [enuasse aq Aew auieisho ‘pioe
oulwe [eNUISSa-UOU e se palyisse|d si 3 Yybnoylje pue ‘wsijogeiaw uewny ui ngins Jo a2inos Juenoduwi ue si auRlsA) ‘saiuadoud juepixonue sey aulelsAd ‘suonoeas xopas obiapun 03 Aijige siy) o) ang

ko) solweukpodeweyd 'Ll

720 Ansiwaydolg pue Abojodeweyd |L|

wayoand - SZONZHED | suieisko NV 90:Z ‘2z/L/LL

LvZ'vee Ll 'ONualed 'S'N
10200-€20cddl| :'ON 8sed



19 Jo gz obed ‘g0l L NqIUX3 O

19/82 2986/Punodwoo/A0B yurwiu'Igou" weyagndj/:sdny
waydgnd ¢
7 © suoideay |esiwaydolg 9Ll

(8AWH) aseqejeq aWojogeId UBWNH

s|ieap Joj abed gainH ay1 usiA ‘shkemyied g9 |e1o]
Kemyieq uondy apiueswing

awoupuAs sadeip anjg

eunplynsip auR)sho-ajeioejoydedssw-eyag
Kemyieq uondy apizeiyiawinyoipuag

Kemyzed uondy spuojiwy

eunuijoidoxQ-§

fouspyep sseurjosdoxo-g

fouanyaq aseuaboipAyaq apAyapleiwas d1uINs/eunpidy dukngAxoipAH-1
Kouspysp sseusboipAysp s1esadh|boydsoyd-¢
(w04 7 puy @) eunpiY d1an|6Ax0IpAH-z

7 @ sRemued ayjoqeIdN €°G°LL

(8QWH) aseqeleq awojoqeisy uewny 4

eLPUOLPONN
Je|njj@delixy
wsejdoify

70 suonedo Jen|ied Z'S'LL

(9aQH) @seqejeq awojoqeldy uewny ¢

wayoand - SZONZHED | suieisko NV 90:Z ‘2z/L/LL

LvZ'vee Ll 'ONualed 'S'N
10200-€20cddl| :'ON 8sed



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

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem
12 Use and Manufacturing @
12.1 Uses @B

EPA CPDat Chemical and Product Categories

The Chemical and Products Database, a resource for exposure-relevant data on chemicals in consumer products, Scientific Data, volume 5, Article number: 180125 (2018), DOI:10.1038/sdata.2018.125

P EPA Chemical and Products Database (CPDat)

Sources/Uses

Cysteine is a non-essential amino acid that has been used as a dough conditioner and veterinary detoxicant; [Merck Index] Used as a flavoring agent, dough strengthener, nutritional supplement, and
flour treating agent for foods; [FDA] Used for biochemical and nutritional research and as a medication; [HSDB]
Merck Index - O'Neil MJ, Heckelman PE, Dobbelaar PH, Roman KJ (eds). The Merck Index, An Encyclopedia of Chemicals, Drugs, and Biologicals, 15th Ed. Cambridge, UK: The Royal Society of Chemistry, 2013.

P Haz-Map, Information on Hazardous Chemicals and Occupational Diseases

Reported uses (ppm):
Table: Reported uses (ppm): (Flavor and Extract Manufacturers' Association, 1994)

Food Category Usual Max.

Breakfast cereals 100.00 100.00
Condiments, relishes 100.00 100.00
Meat products 100.00 100.00
Milk products 100.00 100.00

Burdock, G.A. (ed.). Fenaroli's Handbook of Flavor Ingredients. 6th ed.Boca Raton, FL 2010, p. 370

) Hazardous Substances Data Bank (HSDB)

Biochemical and nutrition research, reducing agent in bread doughs (up to 90 ppm).
Larranaga, M.D., Lewis, R.J. Sr, Lewis, RA.; Hawley's Condensed Chemical Dictionary 16th Edition. John Wiley & Sons, Inc. Hoboken, NJ 2016., p. 408
» Hazardous Substances Data Bank (HSDB)

MEDICATION

» Hazardous Substances Data Bank (HSDB)

MEDICATION (VET)

» Hazardous Substances Data Bank (HSDB)

Treatment with cysteine reduced seedling injury caused by gamma-irradiation of sorghum seed. Cysteine effects were most pronounced in primary root elongation.
Reddy CS, JD Smith; Environ Exp Bot 18 (4): 241-3 (1978)

» Hazardous Substances Data Bank (HSDB)

12.1.1 Use Classification @ %4

Food additives -> Flavoring Agents

P EU Food Improvement Agents

Agrochemicals -> Pesticides

D EU Pesticides Database

Flavouring Agent -> FLAVOURING_AGENT; -> JECFA Functional Classes

» Joint FAO/WHO Expert Committee on Food Additives (JECFA)

Flavoring Agents -> JECFA Flavorings Index

» Joint FAO/WHO Expert Committee on Food Additives (JECFA)

https://pubchem.ncbi.nim.nih.gov/compound/5862 29/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

Cosmetics -> Antioxidant; Antistatic; Hair conditioning; Reducing
S13 | EUCOSMETICS | Combined Inventory of Ingredients Employed in Cosmetic Products (2000) and Revised Inventory (2006) | DOI:10.5281/zenodo.2624118

» NORMAN Suspect List Exchange

12.1.2 Industry Uses @ 4

nutritional supplement

https.//www.epa.gov/chemical-data-reporting

» EPA Chemicals under the TSCA

12.1.3 Consumer Uses @ Z

nutritional supplement
https://www.epa.gov/chemical-data-reporting

» EPA Chemicals under the TSCA

12.1.4 Household Products @ Z

Household & Commercial/Institutional Products
Information on 3 consumer products that contain Cysteine in the following categories is provided:
« Personal Care

» Consumer Product Information Database (CPID)

12.2 Methods of Manufacturing )%

By addition of a thiol compound to an unsaturated amino acid derivative; by hydrolysis of proteins in the presence of carbon dioxide; by treating in HCl hydrolysis of proteins in the presence of carbon
dioxide; by treating an HCl hydrolysate of hair with CuO2, followed by the decomposition of the resulting copper-cysteine complex with hydrogen sulfide; by the addition of thioacetic acid to alpha-
acetamido acrylic acid; by treatment of a keratine HCI hydrolysate with zinc to reduce the cystine present to cysteine; by electrolytic reduction of cystine.

Burdock, G.A. (ed.). Fenaroli's Handbook of Flavor Ingredients. 6th ed.Boca Raton, FL 2010, p. 370

» Hazardous Substances Data Bank (HSDB)

L-Cysteine used to be produced almost exclusively by hydrolysis of hair or other keratins. The amino acid isolated was I-cystine, which was reduced electrolytically to |-cysteine. L-Cysteine has also been
prepared from beta-chloro-d,I-alanine and sodium sulfide with cysteine desulfhydrase, an enzyme obtained from, e.g., Citrobacterium freundii. Today, however, the main processes for cysteine production
are biological. A direct fermentation process has been developed for the manufacture of I-cystine, using a modified Escherichia coli bacterium. The technology has been extended to prepare other
modified |-cysteine analogues. An enzymatic process for |-cysteine has been successfully developed using microorganisms capable to hydrolyze 2-amino-delta2-thiazoline 4-carboxylic acid (ATC) which is
readily available from methyl alpha-chloroacrylate and thiourea. A mutant of Pseudomonas thiazolinophilum converts d,I-ATC to I-cysteine in 95% molar yield at product concentrations higher than 30
g/L.

Drauz K et al; Amino Acids. Ullmann's Encyclopedia of Industrial Chemistry 7th ed. (1999-2016). NY, NY: John Wiley & Sons. Online Posting Date: April 15, 2007

» Hazardous Substances Data Bank (HSDB)

12.3 Formulations/Preparations ()%

Available commercially as L(+)-cysteine hydrochloride.
Larranaga, M.D., Lewis, R.J. Sr, Lewis, RA.; Hawley's Condensed Chemical Dictionary 16th Edition. John Wiley & Sons, Inc. Hoboken, NJ 2016., p. 408

» Hazardous Substances Data Bank (HSDB)

12.4 U.S. Production QF

Aggregated Product Volume (EPA CDR 2016)
25,000 - 100,000 Ib
https://www.epa.gov/chemical-data-reporting

D EPA Chemicals under the TSCA

Non-confidential 2012 Chemical Data Reporting (CDR) information on the production and use of chemicals manufactured or imported into the United States. Chemical: L-Cysteine. National Production
Volume: 28,660 Ib/yr.
USEPA/Pollution Prevention and Toxics; 2012 Chemical Data Reporting Database. L-Cysteine (52-90-4). Available from, as of July 12, 2016: https://java.epa.gov/oppt_chemical_search/

» Hazardous Substances Data Bank (HSDB)

12.5 General Manufacturing Information Q)

Industry Processing Sectors
Food, beverage, and tobacco product manufacturing

» EPA Chemicals under the TSCA

EPA TSCA Commercial Activity Status
L-Cysteine: ACTIVE

https://pubchem.ncbi.nim.nih.gov/compound/5862 30/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

https://www.epa.gov/tsca-inventory

D EPA Chemicals under the TSCA

A non-essential amino acid in human development.
O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. Cambridge, UK: Royal Society of Chemistry, 2013., p. 486
» Hazardous Substances Data Bank (HSDB)

An amino acid derived from cystine, occurring naturally in the L-form ...

Lewis, RJ. Sr. (ed) Sax's Dangerous Properties of Industrial Materials. 12th Edition. Wiley-Interscience, Wiley & Sons, Inc. Hoboken, NJ. 2012., p. V2: 1292

» Hazardous Substances Data Bank (HSDB)

https://pubchem.ncbi.nim.nih.gov/compound/5862 31/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

14 Safety and Hazards @B

14.1 Hazards Identification @ [

14.11 GHS Classification Q)

Showing 1of 2 View More Z

Pictogram(s)
Irritant
Signal Warning
H302 (82.76%): Harmful if swallowed [Warning Acute toxicity, oral]
H315 (18.5%): Causes skin irritation [Warning Skin corrosion/irritation]
GHS Hazard Statements e
H319 (18.5%): Causes serious eye irritation [Warning Serious eye damage/eye irritation]

H335 (29.78%): May cause respiratory irritation [Warning Specific target organ toxicity, single exposure; Respiratory tract irritation]

Precautionary Statement P261, P264, P264+P265, P270, P271, P280, P301+P317, P302+P352, P304+P340, P305+P351+P338, P319, P321, P330, P332+P317, P337+P317, P362+P364, PA03+P233, P405, and P501

Codes (The corresponding statement to each P-code can be found at the GHS Classification page.)

Aggregated GHS information provided by 416 companies from 13 notifications to the ECHA C&L Inventory. Each notification may be associated with multiple companies.
Reported as not meeting GHS hazard criteria by 97 of 416 companies. For more detailed information, please visit ECHA C&L website.

ECHA C&L Notifications

Summary Of the 11 notification(s) provided by 319 of 416 companies with hazard statement code(s).

Information may vary between notifications depending on impurities, additives, and other factors. The percentage value in parenthesis indicates the notified classification ratio from companies that
provide hazard codes. Only hazard codes with percentage values above 10% are shown.

P European Chemicals Agency (ECHA)

14.1.2 Hazard Classes and Categories @ 4

Acute Tox. 4 (82.76%)
Skin Irrit. 2 (18.5%)
Eye Irrit. 2 (18.5%)
STOT SE 3 (29.78%)

D European Chemicals Agency (ECHA)

Acute toxicity (Oral) - Category 4

> NITE-CMC

14.1.3 Hazards Summary @ 4

Safe when used as a flavoring agent in food; [JECFA] May cause irritation; Harmful by ingestion; [Sigma-Aldrich MSDS]

P Haz-Map, Information on Hazardous Chemicals and Occupational Diseases

14.1.4 Skin, Eye, and Respiratory Irritations @ 4

... A'single ocular application of the test item L-Cysteine to rabbits at a dose of 0.1 g produced slight irritant effects, which were fully reversible within 48 hours. ...
European Chemicals Agency (ECHA); Registered Substances, L-cysteine (CAS Number: 52-90-4) (EC Number: 200-158-2) (Last updated: May 17, 2016). Available from, as of May 24, 2016: https://echa.europa.eu/

» Hazardous Substances Data Bank (HSDB)

... The single dermal application of the test item L-Cysteine to three rabbits at a dose of 0.5 g showed neither irritant nor corrosive effects. ...
European Chemicals Agency (ECHA); Registered Substances, L-cysteine (CAS Number: 52-90-4) (EC Number: 200-158-2) (Last updated: May 17, 2016). Available from, as of May 24, 2016: https://echa.europa.eu/

» Hazardous Substances Data Bank (HSDB)
... Single dermal application of the test item L-Cysteine to rats at a dose of 2000 mg/kg body weight was associated with neither mortality nor signs of toxicity but signs of irritation. ...

European Chemicals Agency (ECHA); Registered Substances, L-cysteine (CAS Number: 52-90-4) (EC Number: 200-158-2) (Last updated: May 17, 2016). Available from, as of May 24, 2016: https://echa.europa.eu/

» Hazardous Substances Data Bank (HSDB)

14.2 Fire Fighting (@)

14.2.1 Fire Fighting Procedures @ 4

Suitable extinguishing media: Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.
Sigma-Aldrich; Safety Data Sheet for L-Cysteine. Product Number: 168149, Version 4.5 (Revision Date 08/26/2015). Available from, as of May 18, 2016: https.//www.si ich.c fety-center.h

» Hazardous Substances Data Bank (HSDB)

Advice for firefighters: Wear self-contained breathing apparatus for firefighting if necessary.
Sigma-Aldrich; Safety Data Sheet for L-Cysteine. Product Number: 168149, Version 4.5 (Revision Date 08/26/2015). Available from, as of May 18, 2016: https://www.sigmaaldrich.com/safety-center.html

https://pubchem.ncbi.nim.nih.gov/compound/5862 33/61

Motif Exhibit 1108, Page 33 of 61



19 Jo 1€ obed ‘g0l L NGIUXT IO

Lorve 2985/punoduwoo/AcB yiu wiuigou"weyognd/:sdpy

Z @ (3dd) wswdinb3 aandeioid |euosiad Z'svL

(aasH) sueg eyeq seduelsqns snopiezeH 4
nobuframmmy//:isdny 910z ‘ZL AInf Jo sb ‘woif 3)qp)oay “suonpinbay 1p1apad Jo apo2) 21U04133]3 SUONDISIUIUPY SPJ03Y pUD SaAIY2IY 1DUONDN SN ‘(YdISN) 026081 ¥4D OF
‘UOIBINWLIOY JO %G JO WNWIXeA MW Is1618UAS 9sn Ajuo sdoud buimoib oy pardde
suonejnuioy apisad ul syusipaibul (2Ande Ajjeuoisedd0 10) 1aul se 821oeld [eanyndube poob yim 8ouepiodde Ul pasn Usym aduels|o] e Jo Juawaiinbai sy woly pardwaxe aie aule1sAd Jo sanpisay

7 @ sadueI3|0] 3|qeMO|lY 'S L

7 © U0112330.( |BUOSISd pue [041U0) dinsodx] G|

(9asH) >jueg ejeq sadueisqns snopiezeH

Juiny 123ud>-A12)0s /w03 y21p|oOWBIS MMM//:5ARY 9107 ‘3L ADIW JO SD ‘WOl 21GDNIDAY (S102/92/80 2100 UOISINAY) ' UOISIA ‘671891 42qUINN 19Npoid aualsAd-7 Jof 12ays pIng MaJos yo1ip)y-bwbls
'SPIJOS 3|qIISNQWIO) UON (01§ SOYL) Sse|> 96el01S “aAnISUSS A1y "seb Jaul Japun 2103)S “ade|d paje|ipuaA-|jlam pue Aip e ul paso|d Aj3ybin Jauiejuod daay|

70 suonIpuo) abeiois L'yl

ko) abeio)s pue BulpueH L

(gdsH) vueg ejeq saduelsqns snopiezey 4

“J3XI0M By} WOy
Aeme JueuILIEIUOD B} SDAOW UOIIE[IIUSA [€D0] BU) 1B} 2INSUT 'S)UBUILIEIUOD SUIOGIIE 0} 2insodxa [auuosIad SZIWIUIL 0) POYIBW 1S34ES PUE [EDILIOUODS JSOW B} Y10og SI uonelausb Jo juiod sy 03 asop se
JUBUIWEIUOD BY) JO [0J3UOD UOIIE|IIUS A "BSIE JIOM 3Y} Ul SJUBLIWEIUOD Paje|nbal JO UoisIadsIp 1O SUOISSIWS 821n0s julod Jo aduapidul ue si 213y} JaAssaym palidde aqg pjNoys UOIE|IUSA ISNBYXS [BD0T (dYS

(9asH) »ueg ejeq sadueisqns snopiezey

>
&

2742} 1S MMM//:SA13Y 29102 ‘8L ADW Jo D ‘Wil d)GDNDAY “(5102/92/80 2100 UOISINGY) Gt UOISIIA ‘611891 4dGUINN 1oNPOId "au1a)sAD-T 40) 12ays pIpg AaJos ya1p)y-pwibls
‘spuey Aip pue ysepn ‘sadioeid Aiojesoqe| poob pue sme| s|gedijdde yum ssuepiodde
ul asn Jaye sano|6 pajeulwieiuod Jo asodsiq 1anpold SIy} Y3m 1283U0D UBIS PIOAR 0} (33B4NS 1IN0 S,9A0(6 Buiyonol Jnoyyim) anbiuyday [erowas anolb uadoid asn “asn o3 Joud pajdadsul aq 1snw sano|

(gdsH) dueg ejeq saduelsqns snopiezey 4

>
&

2742} 15 MmMm//:sdiay 19102 ‘8L ADW Jo sp ‘wiof 21GoNIoAY “(5102/92/80 2300 UOISINGY) §'t UCISIBA ‘61L8IL 42qUINN 1onpoid "au1d)sAd-110f 12ays p1og A13Jos ya1p)y-DWbIS
‘Aepyiom Jo pus ay) 1e pue s3ealq 210j9q spuey ysepn ‘ad12eid fajes pue susibAY |elsnpul poob Yyim aduepiodde ul a|pueH :sjosuod buussuibus syeudoiddy

(QGSH) Jjueg ejeq saduejsqns snopiezeH {
JuiByua3ua3-A13)Ds /W02 Y21P)pDWBIS MMM//:sdNY 910z ‘gL AD Jo SD ‘W) 3)GDIDAY “(S102/92/80 2I0Q UOISIN3Y) 't UOISIA ‘6L 89 4aqUINN 19Npold “au1isA)-7 Joj 12ays pipg A1aJos ‘ya1p)y-pwbis
"pawLIOy SI 1snp a1aym sade|d 1e uoiie|uaA Jsneyxs aleudoidde apinold sinddo buissedoid [euonippe aiojaq
UO1eJaPISUOD OJUI UdXE) 8¢ P|NOYS UOIIBWIO 1SNP 3]g1IISNGUIO 4oy [ellualod ay] 's1Snp 9|glSNQUIOd JO UOIEWLIO) Y} Ul }nsal Aew s|elaiew pljos Jo Buissadoud Jayung :buljpuey ajes o) suoinedald

(gasH) »ueg ejeq sedueysSqns snoplezeH |
Juiny 123ud>-A12)Ds /w03 y21p|oOWBIS MMM//:5ARY (9107 ‘3L AD JO SD ‘W0l 21GNIDAY (5102/92/80 2100 UOISINGY) ' UOISIA ‘671891 42qUINN 19Npoid aualshd-7 Jof 12ays pibg MaJos yoip)y-bwbls
‘sulelp Ja3us 1onpoud 18] Jou o :suonnedaid [elusWIUOIIAUF SNp Bulyleaiq ploAy
‘seb 10 1siw ‘sioden Buiyieaiq ploAy ‘uonew.oy 1snp ploay uswdinba aandajoid jeuosiad asn :sainpadoid Adusbiswa pue yuswdinbs aandaload ‘suoinedaid |euosiad :SIYNSYIN ISYITIY TVLNIAIDDY

v @ S2INSEIIN SAIUDARI] €L

(aasH) sueg eyeq seduelsqns snopiezeH 4
w3y ua3uaI-A12)DS /W0 Y21P)DDWBIS MMM//:sdNY 910z ‘9L AD Jo SD ‘W 3)qDIDAY “(S102/92/80 210Q UOISIN3Y) 't UOISIA ‘6L 891 43qUINN 19Npold “au1aisAd-7 Joj 12ays pipg A1aJos ‘ya1p)y-pwbis
1pnpoud pasnun se jo asodsiq :buibesoed pajeurweiuo) ‘Auedwiod [esodsip pasusdl| e 0} suoin|os a|qe|pAdai-uou pue snidins 190 12Npoid

(ﬂ(]SH) Jjueg ejeq saduelsqns snopiezeH 4
‘UOIeUIWIEIUOD [EJUSWUOIIAUS JO AYdixo)/Ainful/wiiey [euoiednddo oy Aysusdoid Juaiayul ssa| yum 1onpoud [ediwayd
2AI1eUIS) R UR 3SN B|qeuoseal 10 d|qissod si 11 §| "suone|nbai yjeay dijgnd pue [eJUSWUOIIAUS Y)IM 9dUBWLIOUOD pue ‘aj1| Jue|d pue dienbe ‘lewiue uo s109))e La1em Jo 10s ‘Jie ul uonesbiw [ennuaod
‘Ayijenb Jie uo 1oedwil s, jeLa1ew Ay} LISPISUOD 1SNW [edIWAYD 8Y) Jo [esodsip ajewn|n “1a1ddns 1o Jain)deynuew ayy 0} 31 uin}al 1o asn panoidde s)i 1oy [eLdlew ay) jo uonuod pasnun Aue apA2ay dyS

ko) spoyls\ |esodsiq Z'€vL

(9aSH) sjueg ejeq seduejsqns snopiezey 4

iy 123ud>-A1a)0s /w0 yo1p|ooWBIS MMM//:5dRY (9102 ‘31 AD Jo SD ‘W0l 2)GDNIDAY (SL02/92/80 2I10Q UOISINGY) S UOISIA ‘671891 42qUINN 19Npoid aualsAD-7 40f 12ayS pIDQ A2J0S Yo1ip]y-DWbIS
"|esodsip 1o} s1auleluod Pasold ‘ajqeyns ul daay ‘[aAoys pue
dn deams 3snp Buzeaud Inoyyum [esodsip abuelte pue dn ydid :dn Bulues|d pue JUSWUIEIUOD 10§ S|ELIB}RW PUB SPOYIBI "Sulelp 1a3ud 1pnpoud 33] Jou o( :suoinedald [ejuaiuoliaug ‘1snp buiyieaiq ploay
‘seb 10 3siw ‘sioden Buiyyeaiq pIoAy ‘uonewloy 3snp ploay juswdinba aanoajoid jeuosiad asn :sainpadoud Ausabiswa pue Juswdinba aanoajold ‘suoinedaid jeuosiad :SIYNSYIW ISYITIY TVLNIAIDDY

72 0© spoyls\ dnuesd |'e'pL

70 S2INSEa|\ 9Se3|aY |eIUSPIIY €L

(gdsH) dueg eleq saduelsqns snopiezey

wayoand - SZONZHED | suieisko NV 90:Z ‘2z/L/LL

LvZ'vee Ll 'ONualed 'S'N
10200-€20cddl| :'ON 8sed



19 Jo G¢ abed ‘g0l L NqIUX3 IO

Lo/ge 2985/punoduwoo/AcB yiu wiuigou"weyognd/:sdpy

(9aSH) djueg ejeq saduejsqns snopiezey 4

Juiy 123ua3-A32jDs/wi0> y21pIpLWBIS MMM//:5d1Y (9107 ‘81 Ao Jo SD ‘W0l J1GDIIDAY (5102/92/80 210 UOISINGY) §'tr UOISIAA ‘61L8IL LRGUINN 1onPOid "aU1aIsAD-T 40f 19ays 0I0Q A12JS youp)y-DWblS
sapixo nyd|ns '(XQN) SapIX0 uabo.lu ‘SaPIXO UOGIED :DINIXIW JO ddUe)sqns ay) woly buisue spiezey [enads

7 @ S}9NPOo.Id UOIISNQUIO) JIXOl 'L

7 © uonew.oju| A3a4es J1BYIO 8L

(gasH) vueg eyeq sadueysqns snopiezey 4
K06 12 Mmm//:sdY 19102 ‘2L ANf Jo Sp ‘w0l 31qojIoAy SuonDINGaY Diapas Jo 3pOD A1U0AI]F SUORDASIUILIPY SPI0IY PUD SIAYDLY JDUONDN ‘ST (YA4SN) 0ZE2LL ¥4D L2
IS1] SIY} UO papnjaul s1 auleIsA)-1 'sjjes winissejod Jo ‘Wnipos ‘apLojy20pAY 8y} se Jo ‘Wwiioj snospAyue Jo ‘parelpAy ‘aai) ayy ul spioe
oulwe [eNPIAIpUl BUIMO||0 B} JO BI0W 10 BUO 4O SISISUOD SAIIPPE POO) A (B) [SUOIIPUOD BUIMO||0) By} YHM 8DUBPIOdIE Ul SPOO) O} PApPE SjuaLiNu se pasn Ajajes aq Aew spide ouluwe SAIIPpe Pooy ay |

(gdsH) dueg ejeq sadueisqns snopiezey 4

nrobuframmm//:sdny 910z ‘2L Ainf Jo sp ‘wouf a)qpjipAy “suonpjnbay 101apa4 Jo 3p0D) 21U041I3)F SUONDAISIUNUPY SPI0IBY PUD S3AIYDIY [DUONDN ST ‘(Ya4SN) LL2L #8L ¥4 L2
‘(SYYD) a4es se paziubodas Ajjesauab se pawiiyye pooy uewny o3 A[32a41p pappe adueisqns

(9asH) djueg ejeq sadueisqns snopiezey

nobuframmmy//:sdny 910z ‘Z1L Anr Jo sp ‘wioif a1qoioay ‘suonpinbay psapad Jo apoD U043 SUOBDASIUILPY SPI03dY PUD SAAYDLY [DUOUDN ST (Y4SN) 1£25Z8S 44D 12
‘a2110eud Buipasy 4o Buunidejnuew poob Yyim 9ouepiodde Ul pash usym ajes se paziubodal Ajjesauab si syonpoid pajejas pue ‘spaa) ‘sbnip [ewiue ul Jusws|ddns Alelaip Jo/pue Jusuinu e se pasn aulRlsA)

ko) syuawaainbay va4 'Lyl

(gasH) »ueg ejeq sadueysqns snoplezeH ¢
nobuframmm//isdny (9102 ‘ZL AInf Jo sb ‘wouf 3)qp)oay “suonpinbay 1p1apad Jo apo7) 21U04133]3 SUONDISIUIUPY SPJ03Y PUD SaAIY2IY 1DUONDN SN ‘(YdISN) 026081 ¥4D OF
‘UOIBINWLIOY JO %G JO WNWIXeIA MW 1S1618UAS 9sn Ajuo sdoud Buimoib oy pardde
suole|nuioy appnsad ul syusipaibul (2An0e Ajjeuoisesdo Jo) uaul se adield [einyndube poob LM aoUepIOdI. Ul Pash USYM 9DUEIS|0) e JO Juawalinbal ay) wouy pardwiaxa aie aulaishd Jo sanpisay

= @ sjuswauInbay vydld L'L YL

ko) uonewuoju| A1oyenbay /|

(gasH) »ueg ejeq sedueysqns snoplezeH |
Juiny 123ua>-A3a)Ds /w0 y21p|pOWBIS MMM//:5ARY 9107 ‘3L ADI JO SD ‘W0l B1GDNIDAY (5102/92/80 2100 UOISINAY) ' UOISIA ‘671891 42qUINN 19Npoid aualsAd-7 Jof 12ayS pIbq M2J0S Yo1ip)y-DWbIS
‘syuabe Buizipixo buo.is :sjetsew a|gredwodu)

7 @ sanijiqredwodu] pue sai}AIDedY SNOpIeZeH |'9'yL

70 Auanoeay pue Ajiqess 9yl

(gdsH) dueg ejeq saduelsqns snopiezey

>
&
S

1S MMM//:SA13Y 29102 ‘8L ADW Jo D ‘Wil 3)GDNoAY “(5102/92/80 210J UOISINGY) Gt UOISIIA ‘61L8IL 4dGUINN 1oNPOId "au1a3sAD-T 40f 12ays pIDG AaJos yo1p]y-DWbIS
‘(N3) N3D 40 (SN) HSOIN Se yans spiepuels Juswulanob syerdosdde sspun panoidde pue payss) syusuodwiod
pue siojesidsas asn "sysew 1snp (€71 N3) Ld 2dA1 1o (SN) S6N 2dA1 asn ‘pauisap aue s1snp JO S|9As| @auesinu woly uondaloid aisyp “padinbal jou si uondslold Alojesidsay :uondeyoid Aiojelidsey

(9asH) »ueg ejeq sadueisqns snopiezeH

>

) 2742 1S MMM//:5A1Y 191 0Z ‘gL ADW Jo sp ‘wioi] 21GNDAY (5102/92/80 2100 UOISINGY) §'t UOISIBA ‘611891 4aqUINN 1npoid "aulalsAd-T40f 12ays b1og A1ajos ya1p)y-pwbis
‘9e|dy10m d1y1ads By Je 82ueISaNS snolsbuep syl JO JUNOWE pue UONeIUSIUOD 3y} 0} Buipiodde paydsjes
aq 1snw juawdinba aanajoad jo adAy ay] “ade|d-310m diydads sy} 0} pue ‘seduelsgns snossbuep Jo JUNOWe pue UOoIeIIUSdU0D 3y} 0} ‘adA} sy 0} uonejas ul uodajoid Apoq asooy) :uondalold Apog

(9asH) »ueg ejeq sadueisqns snopiezey

>
&
S

1S MMM//:sAdRY 9102 8L ADI JO SD ‘Wi04f 21qDIDAY “(S102/92/80 2100 UOISINGY) §'t UOISIIA ‘611891 4aqUINN 1oNpold “aulaisA-740f 12ays pipg A12)0S ‘yoLp)y-DwWblS
'saA0|b Yaim s|pueH :uondajold upjs

(9asH) sueg ejeq saduelsqns snopiezeq
Juiny 123ud>-A3a)Ds /w0 y21p|pOWBIS MMM//:5dRY (9107 ‘3L AD JO SD ‘W0l 21GDNIDAY *(S102/92/80 2300 UOISINGY) ' UOISIA ‘671891 42qUINN 19Npoid aualsAd-7 Jof 12ayS pIbq M2JoS yo1ip)y-DwbIS

*(N3)991 N3 40 (SN) HSOIN Se yans spiepue)s Juswuianoh axerdoidde sapun panosdde pue paisa) uondalold aka Joy Juswdinba asn :uondajoid ade)/akg

wayoand - SZONZHED | suieisko NV 90:Z ‘2z/L/LL

LvZ'vee Ll 'ONualed 'S'N
10200-€20cddl| :'ON 8sed



19 Jo 9¢ abed ‘g0l L NqIUX3 IO

L9/9€ 2985/punoduwoo/AcB yiu wiuigou"weyognd/:sdpy

(9asH) yueg ejeq sadueysqns snopiezeq
1-091 “d "/00Z OW 's1n07 IS AqSO 4217353 “UOIMIPa Pasinal pIg 2insodxT S|DLISID SNOPIDZDH 104 24pD) Aouabiaw3 !(sp3) D'y ‘U1dIsuolg “g ‘siuawa)d Td ‘2oupiind)
/g pue v suosiod/ - uonebiul 849 1sisse 01 apuiojy20ipAYy auteseledoid
asn " wedazelo| 4o wedszelp Yyum $aINzIas 1eal] * * PEOLIBAO pINjy Jo subis 1oy yoiepn “Ajsnonned pinjy ssisiuiwpe ‘eiwajorodAy Jo subis yum uoisusiodAy 1o4 quasaid aue elwajorodAy jo subis 41 (y47)
s,19bury pa1e1oe| Jo (SN) aulles %60 85N /21l Moj4 [ewiuiw ‘,uado dad oL, :d¥S/ OXL MSA O UoheisIuIWpE A 1e)S * ** AIeSsadau se sejwiyiAylie 1eaJ) pue Wyikyl deipJed JOJUo * - wisedsoypuoiq
81985 10§ |0J3INq e Se ydns siuobe ejaq e buuasiuiwpe Japisuo) ewapa Aleuow|nd 1oy Adelayy Bnup Japisuo) ‘[epyauaq aq Aew ad1nep ysew aAjeA Beq e yum senbiuyday uonejnuaa ainssaid
-8AI}ISO 4 ssa.3sIp Aiojeuidsal 819A3s Ul sI 10 ‘ewspa Aleuow|nd 219A8s ey 'sNORSUOdUN S| oym juaiied ay3 Ul [013U0D Aemiie 10§ UOIEGNIUL [e3LDBI}0SEU IO [23UDRI10I0 1DPISUOD) JUSWIeal} PIdURAPY /:dYS/

(gasH) »ueg ejeq sadueysqns snopiezeq 4
091 'd /002 OW 'SIN0T 1S AqsOj 421A35]F ‘UONIPa PasiAal pIE ainsodxF S)DLIBID} SNOPIDZDH 104 310D Aouabiawi “(sp3) D'y ‘U1alsuo.g “g ‘spuawa)) T ‘@ubiind
/9 PUB Y/ SUOSIOg/ " " UOIeUIWEIU0I3P Jayje sBulssalp 8|1u1s AIp YlIm SUINg UBjs 19A0D * * |00Jp 10U s80p pue ‘x3|jal Heb buouls e sey ‘mojjems ued juaned ayj Ji uonn|ip 4o} Js3em Jo Jw ooz 01 dn B/ w
G J9ISIUIWPE pue Yinow asull ‘uonsabul 104 'sonews asn Jou oq " Jodsuely bulnp (SN) auljes %6'0 YUm Ajsnonuuod 8k yoes a1ebii| ue1em yim Aj@leipawwl saAs ysnjy ‘uoleuluejuod 9ks 1o4 *
Kiessadau JI 1ea)) pue sainzies a1edidiuy © -~ A1eSSa9Uu JI 1891 PUB X20YS JOJ JIOUUOA * * Alessadau Ji 1eal) pue ewapa Aleuow|nd Joj JONUOIA "Ullw/] G| O 0| 1e Jsew Jayieaigaiuou Aq uabAxo Jaisiuiwpy
‘papaau 4 suole|iuaA Isisse pue Aduaiynsul A1ojesidsas o subis 1oy ydep Aiessadau i uonans ‘(papasu Ji ‘Aemite [eabukieydoseu to [eabukieydoio) Aemiie yusied e ysijgeis3 uswiieal) diseq /:dys/

(9aSH) »jueg ejeq seduejsqns snopiezey 4

091 'd /002 OW 'SIN0T 1S Aqsop 421A35]3 ‘U0NIPa pasiAal pIE ainsodx3 S)DLIdIDI SNOPIDZDIH 104 240D Aouabiaw3 “(sp3) D'y ‘U1alsuo.g “g ‘spuawa)) T ‘@ubiind
/4 pue Y SUOSIOd/ ‘uoiuajpe [esdipaw uieiqQ "ainjesadwal Apoq [ewuou ujelulew pue 3ainb jusned deay "uonelidse uanaid pue Aemiie uado ue ujeutew o} (3|qissod Ji ‘uonisod umop-peay) apis Ya| aYk
uo ade(d Jo psemioy Juaned uea| 'sinddo BuIwoA §| "buniwoa adnpul jou oq 1arem Buimoly Apuab yyum saks pajeurweiuod ysnjy Ajgieipawuw] ‘KIessadau i YdD WO "paulel) se jsew 19320d 10 ‘ad1Asp
Ssew-anjeA-Beq 103e1dsnsal aAjeA puewap e yym Ajqesajald ‘uonesidsal [eniyiue 1eys ‘Buiyiealq jou st juaned §| JNo paliied usag Sey UOIeUIWEIU0DAP d}enbape jey) ainsug :pie 1sily djeIpawwl| /:dys/

7 @ juawieas Aouabiswg pue ajopnuy 1L

snidaiwayd

7] @ S109443 9y €£°1°GL

jesejeq (qued|q|@) yuey Ainfuj 12ar paonpu) brug

§10°20°9102'SIPMIP{/9101°01:10Q L088Y69Z:AINd €59-879
(¥)1.2 '9102 Aepo) Aodsig Bnuq suewny ur Ainful JaAl) paonpul-6nip Buidojaasp Joy st ayy Ag paxued isi| Bnup adusiayal 1sabie| ayy sjuel| g ‘Buol M NH D 'NA M 4expeyL S ‘BINzns v 'usyd W

seduaIasey
£00°S0'LLOZ'SIPMIP /9101011100
0057291Z:AINd "L LOZ ‘€0L-L69:(9L-51)9L ‘Aepo) A1aAodsig Bniq *Ainful Jaar) padnpul-6nig Jo Apms aus oy Buljaqe 6nug panoiddy-yad “Buol m ‘Bued H 'ni 7 1ys O ‘Aefia A ‘Uayd N
suonnedaid pue sbuluiep uonas [aqe
€ apein fyuenss
wIadU0D-[7|@ snonBiquiy uonejouuy [11d
2uIR)sAo-| punodwo)
Ainfuj Jaar] pasnpu| Bnug 21’
7 @ ! 17 pa2np st

(9asH) »jueg ejeq saduelsqns snopiezey

abewep yNQ@ pasealdap pue ajel Buiydiey pue uonezijiuay syl paseasoul auldlskd yum uonejusws|ddns “(oidied snuudAd) died> uowwod

ay3 ul Ajiuay pue ‘abewep NG “Aljnow wiads jo uonenp ‘Ajnow wiads meynisod uo aula)sAd Jo S10a48 Ayl BuILLIIBP O} sem ApNis 8y} Jo aADA[CO By [SIIANLS ALIDIXOLOD] "dul| |22 Jalswiey
959UIYD LA 92U} Ul SUOIIRLISCE [ELUOSOWOID [BINIINIS 3INPUI JOU PIP SUIBISAD-T U9ISWEH 3S3UIYD 343 JO S|[92 6LA Buisn sndo| [¥dH ay1 ul dlusabeinw-uou aq 0} PaJapIsuod si aulaIsAD-T 'sn1adj sy}

ul Ja1e| Aep auo paniasqo sem uonelauabap uleiq pue Adueubaid jo Aep 1se| ayy uo 6 1ad B 2'| Yum 3's paleal) aiam siel pue adiw Jueubald “Aieao ayy ul paldaje Apealje sem ydiym ‘epianjjad euoz ayy
u1 sabueyd yum sofiquis pue $31400 pazi|ijiajun Paje|NAC JO Y1eap 10/pue uoijessusbap ay) 03 pale|as sem Ydiym ‘auidlshd asop-ybiy Buiaiedss sjel ul paaIasqo az1s 19111 PIsealdaq '$198))9 SAISOLI0D Jou
JUe)LLI J3Y1IBU pamoys B G0 JO 3sOp e 1k S)iqged 9a1y) 0} aulRlsAd-T jo uonedijdde [ewap a|buls ay| 'SINOY g UIYLM 3|qIsIaAal A|[ny a19m Ydiym ‘s1oay Jueltl 1ybijs paonpoud 6 | Jo asop e 1e sjiqged 0}
au1a)sA>-7 jo uonedidde uejndo ajbuls v :S3IANLS TVNINY 'S9Ae uewny 1oy Buileiiul J0u sem (%€) Uonn|os duldlsk) ;ALIDIXOL ANY F4NSOX3 NVINNH “uoiedipaw Aleuajaa Buipnppul ‘uonedipaw pue
JaduBYUS JoAB) Se pash os|e si | “(wdd gg 01 dn) sybnop peaiq ul uabe BuNpai e se ‘Ydieasas UOIIIINU PUe [BJIWIBYD0IG Ul Pasn sI 1] S[e1sAId $S9140J0D 10 a}lym suwiioj auig)sA) 135N ANV NOILYDI4ILNIAl

Z @ Krewwns Apixol |'L'SL

ko) uoljew.oyu] [ed160j0d1X0] |'SL

6] Apixol gL
wayoand - SZONZHED | suieisko NV 90:Z ‘2z/L/LL

LvZ'vee Ll 'ONualed 'S'N
£0200-€20cddl| :'ON 8sed



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

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

15.1.5 Human Toxicity Excerpts @ 4

/HUMAN EXPOSURE STUDIES/ ... Applied as a 3% near-neutral soln to ... human eyes ... no adverse effect is reported.
Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986., p. 300

» Hazardous Substances Data Bank (HSDB)

/CASE REPORTS/ A 26-year-old female with history of unexplained, severe hepatitis presented with a second episode of severe hepatitis including coagulopathy and transaminase levels >10,000 U/L. The
patient reported ingesting “only a couple” of acetaminophen tablets several days prior to her presentation. An acetaminophen concentration of 14 ug/mL at presentation aroused suspicion that
acetaminophen might have caused the patient's liver failure, despite her adamant denial of overdose. ...

PMID:25896948
Full text: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4469719
Frey SM et al; J Med Toxicol 11 (2): 218-22 (2015)

» Hazardous Substances Data Bank (HSDB)

15.1.6 Non-Human Toxicity Excerpts @ 4

/LABORATORY ANIMALS: Acute Exposure/ An eye irritation study according to OECD Guideline 405 was performed with L-Cysteine. 0.1 g of the pure test substance was administered into the conjunctival
sac of the eye of three New Zealand White rabbits. The eyes were not rinsed after the application. After the application into the eyes of three female NZW rabbits the test item produced slight irritant but
no corrosive ocular effects. Upon fluorescein examinations at the end of the observation period of 72 hours no corneal lesions were found in any animal. Conjunctival redness was observed in all animals,
discharge in one animal. There were no significant body weight changes during the observation period. Under the conditions of the present study, a single ocular application of the test item L-Cysteine to
rabbits at a dose of 0.1 g produced slight irritant effects, which were fully reversible within 48 hours. Neither mortalities nor significant clinical signs of toxicity were observed.

European Chemicals Agency (ECHA); Registered Substances, L-cysteine (CAS Number: 52-90-4) (EC Number: 200-158-2) (Last updated: May 17, 2016). Available from, as of May 24, 2016: https.//echa.europa.eu/

» Hazardous Substances Data Bank (HSDB)

/LABORATORY ANIMALS: Acute Exposure/ ... The single dermal application of the test item L-Cysteine to three rabbits at a dose of 0.5 g showed neither irritant nor corrosive effects. Neither mortalities
nor significant clinical signs of toxicity were observed. ...
European Chemicals Agency (ECHA); Registered Substances, L-cysteine (CAS Number: 52-90-4) (EC Number: 200-158-2) (Last updated: May 17, 2016). Available from, as of May 24, 2016: https://echa.europa.eu/

» Hazardous Substances Data Bank (HSDB)

/LABORATORY ANIMALS: Acute Exposure/ An actute dermal toxicity study was performed with L-Cysteine according to OECD Guideline 402. The substance was administered at a single dose, uniformly
over an area which was approximately 10% of the total body surface. The test item was held in contact with the skin by a dressing throughout a 24-hour period. The dressing consisted of a gauze-
dressing and non-irritating tape. Under the conditions of the present study, single dermal application of the test item L-Cysteine to rats at a dose of 2000 mg/kg body weight was associated with neither
mortality nor signs of toxicity but signs of irritation. The dermal LD50 was determined to be > 2000 mg L-Cysteine/kg body weight. No clear signs of toxicity were observed.

European Chemicals Agency (ECHA); Registered Substances, L-cysteine (CAS Number: 52-90-4) (EC Number: 200-158-2) (Last updated: May 17, 2016). Available from, as of May 24, 2016: https://echa.europa.eu/

» Hazardous Substances Data Bank (HSDB)

/LABORATORY ANIMALS: Developmental or Reproductive Toxicity/ L-Cysteine (CySH) is widely distributed throughout the body. A decrease in litter size was observed in female rats that received high-
dose CySH before mating. The oocytes were assessed morphologically to investigate the cause of this effect of CySH. Ten-week-old female SD rats received CySH intravenously at a dosage of 1000
mg/kg/day for more than 1 week before mating. Rats in the control group received no treatment. The ovaries were stained with PAS and examined by light microscopy (n = 6) and an antral follicle
exhibiting the effects of CySH was examined by electron microscopy (n = 1). Unfertilized oocytes (n = 10) collected from the ampulla of the uterine tube after ovulation and embryos (n = 10 to 13)
collected from the oviduct on gestational day 2 (GD 2) were examined by stereomicroscopy. In light microscopic examination of the ovary in the CySH group, the zona pellucida (ZP) of follicles in almost
all stages was thinned or indistinct. In addition, outflow of the ZP between the corona radiata (CR) and disarrangement of the CR were occasionally observed in the developing antral follicles. Electron
microscopic examination of the antral follicles in the CySH group confirmed these findings, but no lesions were observed except for those related to the ZP. Fewer unfertilized oocytes were collected from
the ampulla of the uterine tube in the CySH group than in the control group. Interestingly, ZP-lacking or partially ZPlacking oocytes were observed in the CySH group. On GD 2, embryos with changes in
the ZP as well as unfertilized oocytes were observed, and most of the embryos were degenerative. It is known that the ZP plays several important roles in early embryogenesis. The oocytes in which the ZP
was affected by CySH treatment were abnormal or nonviable. In conclusion, the findings of this study suggest that the decreased litter size observed in rats receiving high-dose CySH was related to the
degeneration and/or death of ovulated unfertilized oocytes and embryos with changes in the ZP, which was already affected in the ovary.

Harada M et al; Congenit Anom Kyoto 42 (3): 271-2 (2002)

» Hazardous Substances Data Bank (HSDB)

For more Non-Human Toxicity Excerpts (Complete) data for CYSTEINE (10 total), please visit the HSDB record page.

» Hazardous Substances Data Bank (HSDB)

15.1.7 Non-Human Toxicity Values @ 4

LD50 Rat dermal >2000 mg/kg body weight
European Chemicals Agency (ECHA); Registered Substances, L-cysteine (CAS Number: 52-90-4) (EC Number: 200-158-2) (Last updated: May 17, 2016). Available from, as of May 24, 2016: https.//echa.europa.eu/

» Hazardous Substances Data Bank (HSDB)

LD50 Rat oral 1890 mg/kg
Lewis, R.J. Sr. (ed) Sax's Dangerous Properties of Industrial Materials. 11th Edition. Wiley-Interscience, Wiley & Sons, Inc. Hoboken, NJ. 2004., p. 1059

) Hazardous Substances Data Bank (HSDB)
LD50 Rat ip 1620 mg/kg
Lewis, RJ. Sr. (ed) Sax's Dangerous Properties of Industrial Materials. 11th Edition. Wiley-Interscience, Wiley & Sons, Inc. Hoboken, NJ. 2004., p. 1059
» Hazardous Substances Data Bank (HSDB)
LD50 Rat sc 1550 mg/kg

Lewis, R.J. Sr. (ed) Sax's Dangerous Properties of Industrial Materials. 11th Edition. Wiley-Interscience, Wiley & Sons, Inc. Hoboken, NJ. 2004., p. 1059

» Hazardous Substances Data Bank (HSDB)

https://pubchem.ncbi.nim.nih.gov/compound/5862 37/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

» Hazardous Substances Data Bank (HSDB)

ATMOSPHERIC FATE: According to a model of gas/particle partitioning of semivolatile organic compounds in the atmosphere(1), cysteine, which has an estimated vapor pressure of 6.7X10-7 mm Hg at 25
°C(SRC), determined from a fragment constant method(2), will exist in both the vapor and particulate phases in the ambient atmosphere. Vapor-phase cysteine is degraded in the atmosphere by reaction
with photochemically-produced hydroxyl radicals(SRC); the half-life for this reaction in air is estimated to be 1.6 hours(SRC), calculated from its rate constant of 8.0X10-11 cu cm/molecule-sec at 25
°C(SRC) that was derived using a structure estimation method(3). Particulate-phase cysteine may be removed from the air by wet and dry deposition(SRC). Cysteine does not contain chromophores that
absorb at wavelengths >290 nm(4) and, therefore, is not expected to be susceptible to direct photolysis by sunlight(SRC).

(1) Bidleman TF; Environ Sci Technol 22: 361-367 (1988) (2) US EPA; Estimation Program Interface (EPI) Suite. Ver. 4.1. Nov, 2012. Available from, as of Jul 13, 2016: https://www2.epa.gov/tsca-screening-tools (3) Meylan WM, Howard
PH; Chemosphere 26: 2293-99 (1993) (4) Lyman WJ et al; Handbook of Chemical Property Estimation Methods. Washington, DC: Amer Chem Soc pp. 8-12 (1990)

» Hazardous Substances Data Bank (HSDB)

15.2.5 Environmental Biodegradation @ 4

AEROBIC: Cysteine, present at 500 mg/L, reached 1.5, 2.4 and 4.7% of its theoretical BOD in 6, 12, and 24 hours, respectively, using an activated sludge inoculum at 2500 mg/L in the Warburg test. It is one
of the more resistant of the amino acids(1).

(1) Malaney GW, Gerhold RM; J Water Pollut Control Fed 41: R18-R33 (1969)

» Hazardous Substances Data Bank (HSDB)

PURE CULTURE: Alcaligenes faecalis, isolated from activated sludge, was able to oxidize 500 mg/L cysteine, exhibiting an O2 uptake of 575 mg/L in 130 hours in the Warburg test at 20 °C(1).
(1) Marion CV, Malaney GW; J Water Pollut Control Fed 35: 1269-84 (1963)

» Hazardous Substances Data Bank (HSDB)

ANAEROBIC: An enrichment culture capable of degrading cysteine was isolated from sediment from a stream in Charleston, WV that received industrial wastewater effluent(1).
(1) Jessee JA et al; Appl Environ Microbiol 45: 97-102 (1983)

» Hazardous Substances Data Bank (HSDB)

15.2.6 Environmental Abiotic Degradation @ 24

The rate constant for the vapor-phase reaction of cysteine with photochemically-produced hydroxy! radicals has been estimated as 8.0X10-22 cu cm/molecule-sec at 25 °C(SRC) using a structure
estimation method(1). This corresponds to an atmospheric half-life of about 1.6 hours at an atmospheric concentration of 5X10+5 hydroxyl radicals per cu cm(1). The rate constant for the estimated OH
radical reaction of cysteine with hydroxyl radicals in aqueous solutions at pH 7 is 3.5X10-10 L/mol-sec(2); this corresponds to an aquatic half-life of 1 hour at an aquatic concentration of 1X10-17 hydroxy!
radicals per liter(3). Cysteine is not expected to undergo hydrolysis in the environment due to the lack of functional groups that hydrolyze under environmental conditions(4). Cysteine does not contain
chromophores that absorb at wavelengths >290 nm(4) and, therefore, is not expected to be susceptible to direct photolysis by sunlight(SRC).

(1) Meylan WM, Howard PH; Chemosphere 26: 2293-99 (1993) (2) Buxton GV et al; J Phys Chem Ref Data 17: 513-882 (1988) (3) Mill T et al; Science 207: 886-887 (1980) (4) Lyman W/ et al: Handbook of Chemical Property Estimation
Methods. Washington, DC: Amer Chem Soc pp. 7-4, 7-5, 8-12 (1990)

» Hazardous Substances Data Bank (HSDB)

15.2.7 Environmental Bioconcentration @ 24

An estimated BCF of 3 was calculated in fish for cysteine(SRC), using a log Kow of -2.49(1) and a regression-derived equation(2). According to a classification scheme(3), this BCF suggests the potential for
bioconcentration in aquatic organisms is low(SRC).

(1) Hansch C et al; Exploring QSAR. Hydrophobic, Electronic, and Steric Constants. ACS Prof Ref Book. Heller SR, consult. ed., Washington, DC: Amer Chem Soc p. 6 (1995) (2)US EPA; Estimation Program Interface (EPI) Suite. Ver. 4.1. Nov,
2012. Available from, as of Jul 13, 2016: https://www2.epa.gov/tsca-screening-tools (3) Franke C et al; Chemosphere 29: 1501-14 (1994)

» Hazardous Substances Data Bank (HSDB)

15.2.8 Soil Adsorption/Mobility @ &

Using a structure estimation method based on molecular connectivity indices(1), the Koc of cysteine can be estimated to be 3(SRC). According to a classification scheme(2), this estimated Koc value
suggests that cysteine is expected to have very high mobility in soil. The pKa values of cysteine are 1.71, 8.33 and 10.78(3) indicating that this compound will exist as a zwitterion in the environment and
zwitterions generally adsorb more strongly to soils containing organic carbon and clay than their neutral counterparts(4).

(1) US EPA; Estimation Program Interface (EPI) Suite. Ver. 4.1. Nov, 2012. Available from, as of Jul 13, 2016: https.//www2.epa.gov/tsca-screening-tools (2) Swann RL et al; Res Rev 85: 17-28 (1983) (3) O'Neil MJ, ed; The Merck Index.
15th ed.,, Cambridge, UK: Royal Society of Chemistry p. 486 (2013) (4) Doucette WJ; pp. 141-188 in Handbook of Property Estimation Methods for Chemicals. Boethling RS, Mackay D, eds. Boca Raton, FL: Lewis Publ (2000)

» Hazardous Substances Data Bank (HSDB)

15.2.9 Volatilization from Water/Soil @ Z

The pKa values of cysteine are 1.71, 8.33 and 10.78(1), indicating that this compound will exist as a zwitterion at pH values of 5 to 9; therefore, volatilization from water surfaces is not expected to be an

important fate process. Cysteine is not expected to volatilize from dry soil surfaces(SRC) based upon an estimated vapor pressure of 6.7X10-7 mm Hg(SRC), determined from a fragment constant
method(2).

(1) O'Neil MJ, ed; The Merck Index. 15th ed,, Cambridge, UK: Royal Society of Chemistry p. 486 (2013) (2) US EPA; Estimation Program Interface (EPI) Suite. Ver. 4.1. Nov, 2012. Available from, as of Jul 13, 2016:
https://www2.epa.gov/tsca-screening-tools

) Hazardous Substances Data Bank (HSDB)

15.2.10 Environmental Water Concentrations @ Z

SURFACE WATER: Cysteine was tested for but not detected in grab samples from the Huron River at the Ann Arbor, Michigan Water Treatment Plant intake, sampled in June 2004(1).
(1) Lee JH et al; Environ Sci Technol 40: 1478-1484 (2006)

» Hazardous Substances Data Bank (HSDB)

15.2.11 Effluent Concentrations @ 24

https://pubchem.ncbi.nim.nih.gov/compound/5862 39/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

16 Associated Disorders and Diseases @F

D Comparative Toxicogenomics Database (CTD)

» Therapeutic Target Database (TTD)

Disease References

AIDS PubMed: 9071566, 1969014, 11153075, 8748311, 9657528, 1565552, 11418788, 1315794

PubMed: 17031479, 11959400, 8595727, 15361288, 9693263, 15465626, 15061359, 10494443, 11255442,
Alzheimer's disease 12498967, 16227558, 9720975, 12111441, 16244393, 8356878, 12391605, 8478958, 21292280, 20858978,
21474939, 20523031, 11314776, 1716470, 23857558

PubMed: 11865086, 10509899, 9607216, 7482520, 6520173, 22626821, 21359215, 2026685, 9573551, 24023812,
15353324, 19309105, 8087979, 17132244, 12675874

Merck Manual of Diagnosis and Therapy.

David F. Putnam Composition and Concentrative Properties of Human Urine. NASA Contractor Report. July 1971

Geigy Scientific Tables, 8th Rev edition, pp. 130. Edited by C. Lentner, West Cadwell, N.J.: Medical education Div.,
Uremia Ciba-Geigy Corp. Basel, Switzerland c1981-1992.

Geigy Scientific Tables, 8th Rev edition, pp. 165-177. Edited by C. Lentner, West Cadwell, N.J.: Medical education
Div., Ciba-Geigy Corp., Basel, Switzerland c1981-1992.

National Health and Nutrition Examination Survey (NHANES Survey) 2013
Geigy Scientific Tables, 8th Rev edition, pp. 80-82. Edited by C. Lentner, West Cadwell, N.J.: Medical education
Div., Ciba-Geigy Corp., Basel, Switzerland c1981-1992.
PubMed: 10682307, 27289259, 23452914, 15558695
Sulfite oxidase deficiency, ISOLATED Clinical and Laboratory Barriers to the Timely Diagnosis of Sulphite Oxidase Deficiency. Proceedings of

Singapore Healthcare, 19(2), 94-100.

PubMed: 17611627, 15061359, 15576852, 12938853, 7707089, 17384003, 10609336, 16244395, 11985629,

Multiple sclerosis 10577274, 20347721, 20541774, 20374079, 18562510, 16244396
Stroke PubMed: 15993662, 17384003, 12967724, 17892481

Peripheral neuropathy PubMed: 17384003, 17157116

Dementia PubMed: 17384003, 9693263, 11739625, 10577274

PubMed: 7482520, 19006102, 23940645, 24424155, 20156336, 19678709, 22148915, 25105552, 21773981,
25037050, 27015276, 27107423, 27275383, 28587349

Colorectal cancer Silke Matysik, Caroline Ivanne Le Roy, Gerhard Liebisch, Sandrine Paule Claus. Metabolomics of fecal samples: A
practical consideration. Trends in Food Science & Technology. Vol. 57, Part B, Nov. 2016, p.244-255:
http://www.sciencedirect.com/science/article/pii/S0924224416301984

Autism PubMed: 20423563, 7687150, 6150139, 15585776, 3410814, 12205654, 24130822
Eosinophilic esophagitis Mordechai, Hien, and David S. Wishart
Cystinylglycinuria PubMed: 10384375

» Human Metabolome Database (HMDB)

https://pubchem.ncbi.nim.nih.gov/compound/5862 41/61

Motif Exhibit 1108, Page 41 of 61



19 Jo 2t 8bed ‘801 L NqIUX3 IO

L9/ey 298G/punodwod/A0B"yu-wiuIqouwayagndy/:sdpy

Z @ S9JoURJ9j9y awIYyl VLI
ainep sabuuds

Z @ S9JUD.3)9Y ainjeN JQBU!JdS €/l
waydand ¢

71 © suoneyd paNgnd paiesnd WIN Z'LL
waydqnd 4

Z @ Salpnis sniineuodo) |°/L

71 © ainesdy /|

LvZ'vee Ll 'ONualed 'S'N
10200-€20cddl| :'ON 8sed

wayoand - SZONZHED | suieisko

NV 90:Z ‘¢z/LiLL



19 Jo ¢F obed ‘801 L NqIUX3 IO

Lo/ey 2985/punoduwoo/AcB yiu wiuigou"weyognd/:sdpy

Z @ S9OUS.3}9Y 9}ljoqeis|N 8°/LL

(8QWH) aseqeleq aWojoqeIBN UBWNH 4

'S-1L02 '(0L)LY ‘(2261) Ansiway)d ediBojolg pue
|eanynouby sausbouse Js1deqoisy Wolj asespAyynsap aulalsAd Aq aulue|e-1-010|yd-q O suoldeal Juawade|dal pue uoleulwI| 1eapiH ‘epewWeA @)nsunys ‘ewifds nkapiH ‘exeuel ‘o3iyspiH ‘lebewny

juegbnig ¢

‘5961 ‘AelN panss! ‘€6562L#SN 1Ud1ed 'S'N , Bule1sAd-T-|AyrawAxogues-s Aund ybiy jo uononpoid ayy 1oy ss9201d, ‘1aubepy sueH ‘1ajoyiale|N paly

R0 S9DUDIBJY SISAYIUAS /°/L
waydand ¢

ko) suoiey) paNgnd papiaoid Joysodaq 9°/L
fopm ¢

70 sadua1ayey AS|IM S'/L

Ansiway) swaiyy

wayoand - SZONZHED | suieisko NV 90:Z ‘2z/L/LL

LvZ'vee Ll 'ONualed 'S'N
10200-€20cddl| :'ON 8sed



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

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

» Human Metabolome Database (HMDB)

17.9 General References @ [

1. Bulaj G, Kortemme T, Goldenberg DP: lonization-reactivity relationships for cysteine thiols in polypeptides. Biochemistry. 1998 Jun 23;37(25):8965-72. [PMID:9636038]
2. Baker DH, Czarnecki-Maulden GL: Pharmacologic role of cysteine in ameliorating or exacerbating mineral toxicities. J Nutr. 1987 Jun;117(6):1003-10. [PMID:3298579]

p DrugBank

Jenkins et al. A New Thiamin Salvage Pathway. Nature Chemical Biology, doi: 10.1038/NChemBi0.2007.13, published online 8 July 2007. http://www.nature.com/naturechemicalbiology

» Nature Chemical Biology

Sawa et al. Protein S-guanylation by the biological signal 8-nitroguanosine 3',5'-cyclic monophosphate Nature Chemical Biology, doi: 10.1038/NChemBi0.2007.33, published online 30 September
2007. http://www.nature.com/naturechemicalbiology

» Nature Chemical Biology

Wang et al. Phosphorothioation of DNA in bacteria by dnd genes Nature Chemical Biology, doi: 10.1038/NChemBio.2007.39, published online 14 October 2007.
http://www.nature.com/naturechemicalbiology

» Nature Chemical Biology

Chatterjee et al. Reconstitution of ThiC in thiamine pyrimidine biosynthesis expands the radical SAM superfamily Nature Chemical Biology, doi: 10.1038/nchembio.121, published online 26 October
2008 http://www.nature.com/naturechemicalbiology

D Nature Chemical Biology

Matsuura et al. Identification of the toxic trigger in mushroom poisoning Nature Chemical Biology, doi: 10.1038/nchembio.179, published online 24 May 2009
http://www.nature.com/naturechemicalbiology

» Nature Chemical Biology

Geu-Flores et al. Glucosinolate engineering identifies a gamma-glutamyl peptidase Nature Chemical Biology, doi: 10.1038/nchembio.185, published online 31 May 2009
http://www.nature.com/naturechemicalbiology

» Nature Chemical Biology

Newton et al. Bacillithiol is an antioxidant thiol produced in Bacilli Nature Chemical Biology, doi: 10.1038/nchembio.189, published online 5 July 2009 http://www.nature.com/naturechemicalbiology

» Nature Chemical Biology

Yan et al. Extracellular redox modulation by regulatory T cells. Nature Chemical Biology, doi: 10.1038/nchembio.212, published online 30 August 2009 http://www.nature.com/naturechemicalbiology

» Nature Chemical Biology

Hein et al. A route to enantiopure RNA precursors from nearly racemic starting materials. Nature Chemistry, doi: 10.1038/nchem.1108, published online 7 August 2011 http://www.nature.com/nchem

D Nature Chemistry

17.10 Chemical Co-Occurrences in Literature @B
» PubChem
17.11 Chemical-Gene Co-Occurrences in Literature Q)
https://pubchem.ncbi.nim.nih.gov/compound/5862 44/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem
» PubChem
17.12 Chemical-Disease Co-Occurrences in Literature Q)
» PubChem
https://pubchem.ncbi.nim.nih.gov/compound/5862 45/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

18 Patents @QF

US10478453
US10493051
US10543186
US10583155
US10653719
US10702490
US10905714
US10905713
US10912795
US10918662
US10933089
US11045438

» DrugBank

18.1 Depositor-Supplied Patent Identifiers @B

» PubChem

Link to all deposited patent identifiers

» PubChem

18.2 WIPO PATENTSCOPE )%

Patents are available for this chemical structure:
https://patentscope.wipo.int/search/en/result.jsf?inchikey=XUJNEKJLAYXESH-REOHCLBHSA-N

» PATENTSCOPE (WIPO)

https://pubchem.ncbi.nim.nih.gov/compound/5862 46/61
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11/7/22, 7:06 AM

19 Interactions and Pathways

Cysteine | C3H7NO2S - PubChem

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

0]%;

19.1 Protein Bound 3D Structures

0]%;

P RCSB Protein Data Bank (RCSB PDB)

View 107 proteins in NCBI Structure

» PubChem

19.1.1 Ligands from Protein Bound 3D Structures

0]%;

PDBe Ligand Code Ccvs

PDBe Conformer

»  Protein Data Bank in Europe (PDBe)

19.2 Chemical-Target Interactions

Q)%

P Comparative Toxicogenomics Database (CTD)

P Drug Gene Interaction database (DGldb)

https://pubchem.ncbi.nim.nih.gov/compound/5862

47/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem
» DrugBank
19.3 Pathways )%
» PubChem
https://pubchem.ncbi.nim.nih.gov/compound/5862 48/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

21 Taxonomy @

L-Cysteine is a metabolite found in or produced by Escherichia coli (strain K12, MG1655).

» E. coli Metabolome Database (ECMDB)

WormJam Metabolites Local CSV for MetFrag | DOI:10.5281/zenodo.3403364
WormJam: A consensus C. elegans Metabolic Reconstruction and Metabolomics Community and Workshop Series, Worm, 6:2, 1373939, DOI:10.1080/21624054.2017.1373939

P ECI Group, LCSB, University of Luxembourg

Zebrafish Pathway Metabolite MetFrag Local CSV (Beta) | DOI:10.5281/zenodo.3457553

» ECI Group, LCSB, University of Luxembourg

https://pubchem.ncbi.nim.nih.gov/compound/5862 50/61
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11/7/22, 7:06 AM

> KEGG

Cysteine | C3H7NO2S - PubChem

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

22.5 KEGG: Drug )%
P KEGG
22.6 KEGG: JP15 @z
b KEGG
22.7 KEGG: Risk Category of Japanese OTC Drugs )%
» KEGG
22.8 KEGG: OTC drugs (@)%
https://pubchem.ncbi.nim.nih.gov/compound/5862 52/61
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Case No.: IPR2023-00207
U.S. Patent No. 11,224,241

11/7/22, 7:06 AM Cysteine | C3H7NO2S - PubChem

P EPA Substance Registry Services

https://pubchem.ncbi.nim.nih.gov/compound/5862 56/61
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11/7/22,

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

7:06 AM Cysteine | C3H7NO2S - PubChem

23 Information Sources @QE

FILTER BY SOURCE  ALL SOURCES o

1.

~

w

e

o

CAS Common Chemistry
LICENSE

The data from CAS Common Chemistry is provided under a CC-BY-NC 4.0 license, unless otherwise stated.
https://creativecommons.org/licenses/by-nc/4.0/

L-(+)-Cysteine
https:// istry.cas. il7cas_rn=52-90-4

ChemlIDplus
LICENSE

https://www.nlm.nih.gov/copyright.html
Cysteine [INN]
https://chem.nlm.nih.gov/chemidplus/sid/0000052904
ChemIDplus Chemical Information Classification
https://chem.nlm.nih.gov/chemidplus/
DrugBank
LICENSE

Creative Common's Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/40/legalcode)
https://www.drugbank.ca/legal/terms_of_use

Cysteine
https://www.drugbank.ca/drugs/DB00151

EPA Chemicals under the TSCA
LICENSE

https://www.epa.gov/privacy/privacy-act-laws-policies-and-resources

L-Cysteine
https://www.epa.gov/chemicals-under-tsca

EPA DSSTox

LICENSE
https://www.epa.gov/privacy/privacy-act-laws-policies-and-resources

L-Cysteine

https://c pa. D) 6
CompTox Chemicals Dashboard Chemical Lists
https; epa. hemical-lists/

European Chemicals Agency (ECHA)
LICENSE

Use of the information, documents and data from the ECHA website is subject to the terms and conditions of this Legal Notice, and subject to other binding limitations provided for under applicable law the i i and data made
available on the ECHA website may be reproduced, distributed and/or used, totally or in part, for non-commercial purposes provided that ECHA is acknowledged as the source: "Source: European Chemicals Agency, http://echa.europa.eu/". Such

acknowledgement must be included in each copy of the material. ECHA permits and encourages organisations and individuals to create links to the ECHA website under the following cumulative conditions: Links can only be made to webpages that
provide a link to the Legal Notice page.

https://echa.europa.eu/web/guest/legal-notice

L-cysteine

” .europa. i i info/100.000.145

L-cysteine
https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-/discli/details/7677

FDA Global Substance Registration System (GSRS)
LICENSE
Unless otherwise noted, the contents of the FDA website (www.fda.gov), both text and graphics, are not copyrighted. They are in the public domain and may be republished, reprinted and otherwise used freely by anyone without the need to obtain

permission from FDA. Credit to the U.S. Food and Drug Administration as the source is appreciated but not required.

fda/ab: bsif bsif
s P 9

CYSTEINE
https://gsrs.ncats.nih.

Hazardous Substances Data Bank (HSDB)
CYSTEINE

ncbi.nlm.nih.

Human Metabolome Database (HMDB)
LICENSE

HMDB is offered to the public as a freely available resource. Use and re-distribution of the data, in whole or in part, for commercial purposes requires explicit permission of the authors and explicit acknowledgment of the source material (HMDB) and the
original publication (see the HMDB citing page). We ask that users who download significant portions of the database cite the HMDB paper in any resulting publications.

http://www.hmdb.ca/citing
L-Cysteine
http://s hmdb.
HMDB0000574_cms_30101

P . spectra

CCSbase
L-Cysteine

CCSbase Classification
https://ccsbase.net/

NORMAN Suspect List Exchange

LICENSE
Data: CC-BY 4.0; Code (hosted by ECI, LCSB): Artistic-2.0
https://creativecommons.org/licenses/by/4.0/

https://pubchem.ncbi.nim.nih.gov/compound/5862 57/61
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11/7/22, 7:06 AM

20.

21.

22.

23.

24.

L-Cysteine
NORMAN Suspect List Exchange Classification
https.//www.norman-network.com/nds/SLE/

ChEBI

L-cysteine
http://www.ebi.ac.uk/chebi/searchid.do?chebild=CHEBI:17561

ChEBI Ontology
http://www.ebi.ac.uk/chebi/userManualForward.do#ChEBI%200ntology

E. coli Metabolome Database (ECMDB)
LICENSE

ECMDB is offered to the public as a freely available resource.
https://ecmdb.ca/citations

https://ecmdb.ca/compounds/M2MDB000752

NCI Thesaurus (NCIt)

LICENSE
Unless otherwise indicated, all text within NCI products is free of copyright and may be reused without our permission. Credit the National Cancer Institute as the source.
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