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The development of new protein labeling strategies, 

along with optimized experiments that exploit the label, 

have significantly impacted on the types of biochemical 

problems that can now be addressed by solution NMR 

spectroscopy. One popular strategy in studies of high 

molecular weight proteins involves the use of a pair of 

-ketoacids, -ketobutyrate and -ketoisovalerate, which 

serve as the biosynthetic precursors for the production of Ile 

and Leu / Val, respectively.1 Addition of these precursors to 

highly deuterated protein expression media produces U-2H, Ile, 

Leu, Val- methyl-labeled proteins. These precursors are available 

with different methyl isotopomers (13CH
3
, 13CH

2
D, 13CHD

2
) so 

that a large variety of labeled proteins can be produced2 and 

a correspondingly large number of experiments can be 

performed using 1H, 13C or 2H nuclei.

Ile, Leu, Val methyl groups are powerful probes of side-chain 

structure and dynamics and their utility has been described 

in a significant number of papers.2 Ala methyls, on the 

other hand, report on properties of the backbone and hence 

provide important complementary information. A number 

of recent publications outline approaches for the production of 

highly deuterated, Ala-[13CH
3
] labeled proteins.3,4 Ala labeling 

is challenging since this residue is produced directly as a result 

of transamination of pyruvate, which is also a precursor in the 

production of the branched-chain amino acids. Transamination 

is reversible so even if free methyl-labeled Ala is provided to 

the media, scrambling will occur with label incorporated at a 

variety of potentially undesired locations. Recently Boisbouvier 

and coworkers have developed a procedure to generate methyl 

labeling at Ala side chains with minimal (<1%) scrambling.3 

This was achieved by adding 2-[2H],3-[13C]-Ala (800 mg / L) as 

well as precursors for other pathways in which the scramb led 

amino acids are produced.

The ability to produce highly deuterated, Ala-[13CH
3
] labeled 

proteins further increases the number of methyl probes 

available for studies of very high molecular weight systems.5

A number of applications involving Ala methyl probes can be 

envisioned, including measurement of backbone dynamics 

through relaxation studies, probing structure via residual 

dipolar couplings, methyl-methyl NOEs (Nuclear Overhauser 

Effect) or PREs (Paramagnetic Relaxation Enhancement) and 

studies of molecular interactions.
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Protonated 13C methyl groups in deuterated proteins are excellent 

probes for structure and dynamics, and are especially crucial to 

study high-molecular weight proteins and protein complexes.

The popular ILV labeling strategy utilizes labeled bio-synthetic 

precursors to produce protein containing either uniformly or 

selectively labeled isoleucine, leucine and valine. -Ketoisobutyrate 

is the precursor to Ile and may be used to label the 1 methyl in 

Ile. -ketoisovalerate is the precursor to Leu and Val and is used

to label one or both methyl groups in these amino acids. Please 

see CIL Application Notes 16 (page 55) and 25 (page 67) for 

more information regarding this application. 

CIL is proud to offer a large selection of -ketobutyric and 

-ketoisovaleric acids, along with 3-13C pyruvate, for use in 

selective methyl and side-chain labeling. Uniform 13C-labeled 

forms of the precursors are used in conjunction with 13C
6
 

glucose to produce uniform 13C-labeled Ile and Leu.

CIL also offers kits of conveniently packaged reagents for labeling 

proteins with isoleucine, leucine, valine, and alanine (i.e., “ILVA” 

labeling) or only alanine. These kits are for use with 1 L amounts 

of deuterated minimal media. Please see CIL Application Note 25 

(page 67) for more details regarding ILVA and alanine labeling.

CIL also is offering methionine (2,3,3,4,4-D
5
, methyl-13CH

3
) for 

use with deuterated minimal media to provide a new methyl 

probe in addition to leu, Ile, Val, and Ala.
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-Keto Acids

Catalog No. Description Structures

CLM-6820 -Ketobutyric acid, sodium salt (methyl-13C, 99%) *CH
3
CH

2
COCOONa

CLM-6164 -Ketobutyric acid, sodium salt (U-13C
4
, 98%) *CH

3
*CH

2
*CO*COONa

CDLM-4611 -Ketobutyric acid, sodium salt (13C
4
, 98%; 3,3-D

2
, 98%) *CH

3
*CD

2
*CO*COONa 

CDLM-7318 -Ketobutyric acid, sodium salt (methyl-13C, 99%; 3,3-D
2
, 98%) *CH

3
CD

2
COCOONa

CDLM-7353 -Ketobutyric acid, sodium salt (4-13C, 99%; 3,3,4,4-D
4
, 98%) (*CHD

2
)CD

2
COCOONa

CLM-6821 -Ketoisovaleric acid, sodium salt (dimethyl-13C
2
, 99%) (*CH

3
)
2
CHCOCOONa

CLM-4418 -Ketoisovaleric acid, sodium salt (U-13C
5
, 98%) (*CH

3
)
2
*CH*CO*COONa

CDLM-4418 -Ketoisovaleric acid, sodium salt (U-13C
5
, 98%; 3-D

1
, 98%) (*CH

3
)
2
*CD*CO*COONa

CDLM-7317 -Ketoisovaleric acid, sodium salt (3-methyl-13C, 99%; 3,4,4,4-D
4
, 98%) *CH

3
CD(CD

3
)COCOONa

CDLM-7354 -Ketoisovaleric acid, sodium salt (3-methyl-13C, 99%; 3-methyl-D
2
, 3,4,4,4-D

4
, 98%) (*CHD

2
)CD(CD

3
)COCOONa

CDLM-8100 -Ketoisovaleric acid, sodium salt (1,2,3,4-13C
4
, 99%; 3,4',4',4'-D

4
, 97-98%) *CH

3
*CD(CD

3
)*CO*COONa

CDLM-8446 -Ketoisovaleric acid, sodium salt (dimethyl-13C
2
, 98%; 3-methyl-D

2
, 4,4-D

2
, 98%) (*CHD

2
)CH(*CHD

2
)COCOONa

CLM-2240 Sodium pyruvate (13C
3
, 99%) *CH

3
*CO*COONa

Methyl Labeling Amino Acids and Kits

Catalog No. Description

CDLM-8649 L-Alanine (3-13C, 99%; 2-D, 96%)*

CDLM-8885 L-Methionine (2,3,3,4,4-D
5
, 98%; methyl-13CH

3
, 99%)

CDLM-8805-KIT In Vivo Alanine Methyl Labeling Kit*

CDLM-8806-KIT In Vivo ILVA Methyl Labeling Kit*

*See Application Note 25 (page 67)

CDLM-8805-KIT – In Vivo Alanine Methyl Labeling Kit
This kit contains four separate vials of the following compounds in the amounts indicated.

Catalog No. Compound Name Amount in Vial

DLM-584 Succinic acid (D
4
, 98%) 2.5 g

DLM-4646 -Ketoisovaleric acid, sodium salt (U-D
7
, 98%) 0.2 g

DLM-141 L-Isoleucine (U-D
10

, 98%) 0.06 g

CDLM-8649 L-Alanine (3-13C, 99%; 2-D, 96%) 0.8 g

The materials in this kit are to be used in conjunction with 1 L of deuterated minimal media.1,2 1 L of minimal media that
is suitable for use with this product typically contains 2 g of D-glucose-D

7
, 1 g of ammonium salt, and 11.3 g of M9 salts 

in D
2
O.

CDLM-8806-KIT – In Vivo ILVA Methyl Labeling Kit
This kit contains four separate vials of the following compounds in the amounts indicated.

Catalog No. Compound Name Amount in Vial

DLM-584 Succinic acid (D
4
, 98%) 2.5 g

CDLM-7317 -Ketoisovaleric acid, sodium salt (methyl-13C, 99%; 3,4,4,4-D
4
, 98%) 0.12 g

CDLM-7318 -Ketobutyric acid, sodium salt (methyl-13C, 99%: 3,3-D
2
, 98%) 0.06 g

CDLM-8649 L-Alanine (3-13C, 99%; 2-D, 96%) 0.8 g

The materials in this kit are to be used in conjunction with 1 L of deuterated minimal media. 1 L of minimal media that 
is suitable for use with this product typically contains 2 g of D-glucose-D

7
, 1 g of ammonium salt, and 11.3 g of M9 salts 

in D
2
O.
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