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Chemolenzymatic Synthesis of L-2-Naphthylalanine
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L-2-Naphthylalanine (Nal) was synthesized by the enzymatic transamination between 2-naphthylpyruvate (NPA)

and L-glutamate (Glu) using a hyperthermostable aminotransferase (MsAT) from the hyperthermophile

Thermococcus profundus. The equilibrium of this exchange reaction considerably shifted to the Nal side due to

its low solubility. Hence, the amino acid separated out as the reaction proceeded. Using this methodology, the

product of optical purity above 9901 ee was obtained in 9300 yield from 180 mmol/L of NPA and 360 mmol/L

of Glu. MsSAT exhibited high activity toward a wide range of a-amino acids and 2-keto acids, thus providing

a new convenient route to a variety of unnatural amino acids.
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Tabled O Purification of MsSAT

Volume Activity* Protein Specific activity Total activity Yield

Omld Ou/miO 0 mg/mid 0O uU/mgQO guo ooo
Cell free extract 380 1,020 27.5 37.1 387,100 100
PLP addition 380 1,460 26.2 55.9 555,900 144
1st heat treatment” 300 1,100 9.33 118 329,100 85
Acetone precipitate 110 2,400 21.9 101 263,900 68
2nd heat treatment® 1105 2,790 22.3 125 293,000 76
DEAE Toyopearl 1630 306 2.71 113 192,600 50
Ammonium sulfate 55 1,510 28.5 51 83,000 21
DEAE Toyopearl 120 415 2.74 151 49,800 13

@ Activity was determined by measuring the amount of L-2-Naphthylalanine formed from 10 mM 2-Naphthylpyruvate

and 10 mM L-glutamate.
®Heated at 700 for 30 min.
¢Heated at 800 for 30 min.
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Table 00 Activity of purified MsSAT toward various
amino acids and 2-keto acids

Specific acitivity

Substrate g mol/min/mg

Phenylpyruvate® 230
2-Naphthylpyruvate® 190
1-Naphthylpyruvate® 69
4-Biphenylpyruvate® 320
2-Thienylpyruvate® 107
4-Thiazolylpyruvate® 174
Trimethylpyruvate® oo
L-Phenylalanine* 230
L-Alanine® 150
L-Norvaline® 240
L-Leucine® 150
L-Isoleucine® 70
L-tert-Leucine® oo
L-Norleucine* 230

*Activity was determined by measuring rhe amount of
L-amino acids formed from 10 mM 2-keto acid and 10
mM [-glutamate.

"Determined by measuring the amount of L-4-biphenylalanine
formed from 1.25 mM 4-biphenylpyruvate and 10 mM
L-glutamate.

‘Determined by measuring the amount of L-glutamate
formed from 10 mM 2-ketoglutarate and 10 mM L-amino
acid.
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