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Abstract

1. With cysteinedesulfhydrase(E.C.4.4.1.1.) from Aerobactor aerogenes, an enzyme which

catalyzes the stoichiometric conversion of L-cysteine to pyruvate, ammonia and sulfide, rever-

sibility of the degradation of L-cysteine was investigated.

It was found that the enzyme also catalized the reverse reaction of «, g-elimination to syn-

thesize L-cysteine derivatives from pyruvate, ammonia and sulfides when large amounts of sub-

strates were added to the reaction mixtures.

2. The synthetic reaction by cysteinedesulfhydrase proceeded linearly with incubation time

and enzyme concentrations.

The optimal pH for the synthetic reaction was 10. 0.

3. The results of the isolation and identification of the products showed that the L-cysteine

derivatives synthesized by this enzymatic method were identical with S-methyl-L-cysteine and

S-ethyl-L-cysteine respectively.
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Table 1. Composition of the Culture Medium

0.20

L-Cysteine HCI

Glycerol 0.1
Calcium chloride 0.2
Yeast extract 0.3
Meat extract 0.5
Poly peptone 0.5

NaCl 0.2

PH 7.5
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ine o} £ B

#iA Model LC-5S amino acid FEj45HTHE AF
L3l B —FBS 70X0.9cm 2] Aminex A,
resin column ¢ HFAF) 3 0.2N-sodium citrate
buffer (pH3.25) 2 WA E&E St

6. NMR Spectrum 2| #Zif

Varian A-60 NMR Spectrometer - {if3}e] Ml
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Hitachi RMS-4 mass spectrometer coupled with
a Hitachi K-53 gas chromatograph & {3l §i
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300gmole, ammonium sulfate 100z mole, pyridoxal
phosphate 0. 4umole, EDTA 1zmole ¥ ammonium
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Fig.1. Effect of Incubaction Time on S-meth-

yl L-Cysteine Formation.

The reaction conditions were described in the
text. S-methyl-L-cysteine synthesized was deter-
mined as described in “Experimental” and expres-
sed as umoles per 2.5ml of reaction mixture.
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Fig. 2. Effect of Enzyme Concentration on the
Synthesis of S-methyl-L-Cysteine.
The reaction conditions were described in the
text. S~-methyl-L-cysteine formed was determined
as described in “Experimental” and expressed as
wmoles per 0.25ml of reaction mixture.

S-—METHYL—L—CY STEINE FORMED umoles

2 Fig. 29 %o, Fig 13 24 #RAd e
uke)l gol RpERFE R EEREC] el et
S-methyl-L-cysteine o] £RE: A HLfigyez
Fing-e molx gt

2. AR &E pH

S-methyl-L-cysteine S K fEel 2ol A potass-
ium phosphate buffer (pH6.0~8.0), Tris buffer
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Fig. 8. Effect of pH of the Reaction Mixtuse
on S-methyl-L-cysteine Synthesis.
The reaction conditions were described in the
text. S-methyl-L-cysteine formed for 120 minutes
was expressed as pmoles per 2.5ml of reaction
mixture.
potassium phosphate buffer,
pH6. 0~8.0 : (O—0O)
Tri~HCl buffer, pH 8.0~9.5: (X—X)
Ammonium chloride buffer,

pH8. 0~10.5 : (O—0O)
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Fig. 4. Ion Exchange Chromatograms of an Inc-

ubaction Mixture and a standard S-methyl-
L-Cysteine Solution.
Samples were I, standard (0. 1umole of S-methyl
~L-cysteine); I, incubation mixture (0.05-ml
aliguot of a 220 ml mixture). Incubation was
carried out at 37°C for 12 hrs. in a reaction
mixture described in table 2.

Table 2. Composition of the Incubation Mixture
for S-methyl-L-cysteine Synthesis Reaction.

Sodium Pyruvate 90. 9mmole

Ammonium sulfate 15.1

Methylmercaptan 156

EDTA 0.25

PLP 0.02

Ammonium buffer, pH 10.0 20

Enzyme 217  units
OH¥#o = HiEsk oh& 0.3M NHOH ez

BHIA A (fd# 5 25ml/hour, 15ml/fraction) Nin-
hydrin FfES] R4 105ml & 3o} 40°C 9] &
kA HEZEN T BERlE SRS 758Kl
BMAZ $ active carbon & fnd MR, WEI1E
BATE, ol I8Hel 70% ethanol & FEF3l #ES
it Pom 3Ry FEMLEES AA 86 H8R
S-methyl-L-cysteine § 150mg & ol gl =}

Reaction mixture
—309% TCA
—Filtration
Filtrate

—Dowex 50W, X8 column chromatography
—Washing with 0. 0IM NH,OH

—Elution with 0.3M NH,0i1

—F vaporation iz vacuo

Crude product
lCrystallization with H,0-EtOH
Crystals
Fig. 5. Procedure for the Isolation of S-methyl-

L-cysteine or S-ethyl-L-cysteine from Reaction
Mixtures.

S-ethyl-L-cysteine & FJEWS #iKE 156m
mole & methyl mercaptan 9|4l ethyl mercaptan
156mmole & A GA AAA F—F FKigker:
2 BERES AA £ 160mg o fE&Hke] S-ethyl
-L-cysteine & 29tk Bl EF o] BEHRE &K
ol k3] & S-methyl-L-cysteine @ S-ethyl-
L-cysteine 2 £% 30mg¥ FFE3Ie D0 &
#BAA NMR Spectrum-& JEHE #HREE Fig.
6 2 Fig. 73} Zgrow =3 ol & ARyl &t
JCHEHT mass spectrometer o] K& 5FE, 2 &
Aol WE #EEE table 30 FRsle] gt
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Fig. 6. NMR Spectrum of the enzymatically syn-
thesized S-Methyl-L~Cysteine.

The spectrum was recorded on a2 Varian A-80
spectrometer at 100Hz in D,0 with DSS as an
internal standard.

Fig. 7. NMR Spectrum of the enzymatically syn-
thesized S-Ethyl-L-Cysteine.

The spectrum was taken with the synthesied S-
ethyl-L-cysteine saturated in D,O by Varian A-
60 spectrometer.

Table 3. Physico-chemical Properties of the enzymatically synthesized S-Methyl-L-Cysteine

and S-Ethyl-L~Cysteine.

S-Methyl-L-Cysteine S-Ethyl-L-Cysteine
Molecular formula CH,~S-CH,CHNH,COOH C,H-S-CH,CHNH,COOH
Molecular weight 135.19 149. 21
Elemental analysis C% HYg N9 C% HY Nog
caled: 35.54 6.71 10. 36 40.21 7.37 9.38
frund: 35. 52 6.93 10. 25 40. 56 7.61 9.29
Molecular ion peak 135 149
in the mass spectrum
Melting point 218—221°C 258—260°C
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