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Amino Acid Mixtures

For Identification and Quantification

Amino acids play critical roles in biological functions as both
building blocks of peptides/proteins and intermediates of various
metabolic pathways (e.g., citric acid cycle, urea cycle). These
compounds are also reported to influence the pathogenesis and
propagation of metabolic disorders/disease. Other areas of research
investigate amino acids in biomarker and drug-discovery studies.

To aid research development and application, Cambridge
Isotope Laboratories, Inc. (CIL) has formulated various
mixtures of stable isotope-labeled amino acids. These

include mixes of canonical and branched-chain amino acids
(MSK-CAA and NSK-BCAA), a mix of rare or unnatural non-
canonical amino acids (MSK-NCAA), and mixes of amino acids/
derivatives (e.g., NSK-A, NSK-AA3). All mixes are well characterized
for use in quality control and qualification/quantification studies
using targeted or untargeted LC-MS methodologies.

MSK Mixes

MSK-CAA Stable isotope-labeled canonical amino acid
mix composition. Reconstituting with 1 mL solvent results in
concentrations of 2.5 mM (exception L-cystine: 1.25 mM).

RESEARCH PRODUCTS

Unlabeled mixes

Catalog No. Description may be available.
MSK-A2 Metabolomics Amino Acid Mix A
MSK-CAA Canonical Amino Acid Mix

MSK-NCAA Non-canonical Amino Acid Mix

NEW! MSK-CNCAA

Canonical/Non-canonical Amino Acid Mix Sets

NEw! NSK-AA3

3-Plex Amino Acid Mix

NEW! NSK-AA3-10X

3-Plex Amino Acid Mix (10X)

NSK-A Amino Acid Standard Mix Set A

NSK-A1 Amino Acid Standard Mix Set A1

NEw! NSK-BCAA

Branched-chain Amino Acid Standard Mix

MSK-NCAA Stable isotope-labeled non-canonical amino acid
mix composition. Reconstituting with 1 mL solvent results in
concentrations of 2.5 mM.

Compound Abbrev. Label and Enrichment Compound Abbrev. Label and Enrichment
Glycine Gly 13C,, 99%; "N, 99% B-Alanine B-Ala 13C5, 98%; N, 96-99%
L-Alanine Ala 13C5, 99%; "N, 99% L-Azidohomoalanine-HCI hAHA 1,2,3,4-3C,, 99%; 2,4-"N,, 98%
L-Arginine-HCl Arg 13Cq, 99%; "™N,, 99% L-Citrulline Cit 1,2,3,4,5-3Cs, 98%
L-Asparagine-H,0* Asn 13C,, 99%; ™N,, 99% L-Dihydroxyphenylalanine DOPA 1-13C, ring-"*Cq, 99%
L-Aspartic Acid Asp 13C,, 99%; "N, 99% L-Homoarginine-HCI Harg 13C,, 98%; N, 98%
L-Cystine Cys-Cys 13Cq, 99%; "™N,, 99% L-Ornithine-HCl Oorn 13Cs, 98%

Y! ys-Ly 6 2 5
L-Glutamic Acid Glu 13C;, 99%; N, 99% Sarcosine-HCl Sar 13¢5, 99%; "N, 98%

5 3
L-Glutamine* GIn 13Cs, 99%; ™N,, 99% . e et
Xample References
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L H|st|d|r7e HCI HZO His Cs' 97-99%; N3' 97-99% Weber, P. 2022. Determination of amino acids in food and feed by microwave hydrolysis and UHPLC-
L-Isoleucine Iso 13C,, 99%; "N, 99% MS/MS. J Chromatogr B Analyt Technol Biomed Life Sci, 1209, 123429-123437.

L-Leucine Leu 13C6' 99%: "N, 99% Rom, O.; Liu, Y.; Finney, A.C.; et al. 2022. Induction of glutathione biosynthesis by glycine-based
L-Lysi SHCI L 3C. 99%: N, 999% treatment mitigates atherosclerosis. Redox Biol, 52, 102313-102326.

i yS|n§ - ys 6 % 2 ° Li, S.; Huang, B.; Liu, M; et al. 2022. The association between leucine and diabetic retinopathy in
L-Methionine Met BCS, 99%; "°N, 99% different genders: a cross-sectional study in Chinese patients with type 2 diabetes. Front Endocrinol,
L-Phenylalanine Phe 13Cy, 99%; "N, 99% 13, 806807-806815.

; P o 15 o Lim, E.W.; Handzlik, M.K_; Trefts, E.; et al. 2021. Progressive alterations in amino acid and lipid
L-Proline Pro Cs, 99%; "N, 99% metabolism correlate with peripheral neuropathy in Po/g®s7A mice. Sci Advy, 7(42), eabja077-eabj4091.
L-Serine Ser 13C3, 99 %; 15N, 99% Gauthier-Coles, G.; Vennitti, J.; Zhang, Z.; et al. 2021. Quantitative modelling of amino acid transport
L-Threonine Thr 13C4 97-99%: 5N 97-99% and homeostasis in mammalian cells. Nat Commun, 12(1), 5282-5300.

. P o 15 o Liu, Y.; Zhao, Y.; Shukha, Y.; et al. 2021. Dysregulated oxalate metabolism is a driver and therapeutic
L-Tryptophan Trp Ci1, 99%; PN, 99% target in atherosclerosis. Cell Rep, 36(4), 109420-109456.
L—Tyrosine Tyr BCQ, 99 %; 15N, 99% Gray, N.; Lawler, N.G.; Yang, R.; et al. 2021. A simultaneous exploratory and quantitative amino acid and
L-Valine Val 13C5' 99 %; 15N, 99% biogenic amine metabolic profiling platform for rapid disease phenotyping via UPLC-QToF-MS. Talanta,

*Compounds absent in MSK-A2-1.2. This amino acid mix comprises 17 compounds
and is supplied as a 1.2 mL solution (in 0.1 M HCI).
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223(Pt 2), 121872-121883.

van Gastel, N.; Spinelli, J.B.; Sharda, A., et al. 2020. Induction of a timed metabolic collapse to overcome
cancer chemoresistance. Cell Metab, 32(3), 391-403.
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NSK Mixes

NSK-A Stable isotope-labeled amino acid mix composition.
Reconstituting with 1 mL solvent results in concentrations of
500 pM (exception glycine: 2500 pM).

Compound Abbrev. Label and Enrichment
L-Alanine Ala 2,3,3,3-D,, 98%
L-Arginine-HC| Arg 5-13C, 99%; 4,4,5,5-D,, 95%
L-Aspartatic acid Asp 2,3,3-D;, 98%
L-Citrulline Cit 5,5-D,, 98%
DL-Glutamic acid Glu 2,4,4-D;, 98%

Glycine Gly 2-13C, 99%; "N, 98%
L-Leucine Leu 5,5,5-D;, 99%
L-Methionine Met methyl-Ds, 98%
L-Ornithine-HCI* Orn 5,5-D,, 98%
L-Phenylalanine Phe ring-'*C¢, 99%
L-Tyrosine Tyr ring-'*C¢, 99%

L-Valine Val Dg, 98%

*NSK-AT contains Orn 3,3,4,4,5,5,-Ds, 98% instead. The remaining components and
concentrations are identical.

NSK-AA3 Stable isotope-labeled 3-plex amino acid mix
composition. Reconstituting with 1 mL solvent results in
concentrations of 500 uM (exception guanidinoacetic acid: 50 yM).
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Staretz-Chacham, O.; Daas, S.; Ulanovsky, I.; et al. 2021. The role of orotic acid
measurement in routine newborn screening for urea cycle disorders. J Inherit Metab
Dis, 44(3), 606-617.

Liu, J.; Wang, J.; Ma, X.; et al. 2020. Study of the relationship between serum amino
acid metabolism and lymph node metastasis in patients with colorectal cancer. Onco
Targets Ther, 13, 10287-10296.

Wang, L.; Liu, D.; Shen, H.; et al. 2020. Analysis of amino acid patterns with nutrition
regimens in preterm infants with extrauterine growth retardation. Pediatr, 8, 184-192.

House, A.; Fatica, E.; Shah, R.; et al. 2019. A protocol for metabolic characterization of
human induced pluripotent stem cell-derived cardiomyocytes (iPS-CM). MethodsX, 7,
100572-100590.

Yamada, J.; Osawa, Y.; Kobayashi, H.; et al. 2019. Serum C14:1/C12:1 ratio is a
useful marker for differentiating affected patients with very long-chain acyl-CoA
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100535-105542.

(@D NSK-BCAA Stable isotope-labeled branched-chain amino acid

mix composition. Reconstituting with 1 mL solvent results in
concentrations of 400 pM.

Compound Abbrev. Label and Enrichment Compound Abbrev. Label and Enrichment
Creatine Cre N-Methyl-Ds; glycine-2,2-D,, 99% L-Allo-isoleucine Alle 13Cq, 97-99%; ™N, 97-99%
Guanidinoacetic acid GAA 1,2-3C,, 97-99%; 3-"°N, 97-99% L-Isoleucine lle Do 98%

(CP97%) L-Leucine Le 5,5,5-D,, 99%
L-Proline Pro D;, 97-98% L-Valine Val 13C,, 99%); 5N, 99%
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