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Decomposition of Selenium-Containing Amino Acids by S-Alkyleysteine «, 8 -Lyase

Hiroshi Kamitant!) |, Nobuyoshi Esaki!’ , Hidehiko TaNAKAZ) and Kenji Sopal

Unstitute for Chemical Research, Kyoto University and 2p, aculty of Agriculture, Okayama University

The Decomposition of various selenium-containing amino acids by S-alkylcysteine «,f -lyases,
which were purified from Pseudomonas putida and Bacillus sp., was examined. The enzymes catalyzed the
a, f -elimination of Se-methyl-L-selenocysteine and L-selenodjenkolate. The enzymes catalyzed also the
B -replacement reaction of the selenomethyl group of Se-methyl-L-selenocysteine with various thiols to
yield the corresponding S-substituted cysteines. When selenodjenkolate was decomposed by the Ps. puti-
da enzyme an insoluble precipitate was formed in the reaction mixture. The formation of insoluble pre-

cipitate was not observed when monoiodoacetic acid was added to the reaction mixture.
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S-TFNENIRAFA Y a,B-1)T =¥, Ps. putida % & UNIZ Bacillus sp. & 1) BEERO FEIHE - THE
8723, Se- AFN-L-kL ) TAFA Y (SeMC) i, du Vigneaud HDJFiE% T E L CHRE LY,
Lt L/ Yz a— LB (SeDA) i, Chocat bDHHEIH - THELEY, ZooRED, WO
Bethd B\ idAELERRE LR L7
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ACLase O BEER iz B 1) 2 BEEiEM 1, Tricine—KOH #&&# (pH 9.5) 100 g#mol, S—XF IV -L-
YAFA Y (SMC) %723 €007 I /B 20 #mol, PLP 10nmol B & UMK % & UL 1.0ml &
720 I3 Ps. putida B OHE30C T, Bacillus BEEDHES0C THA L05HAT 2\, 50% =3k
(VBERS 0.1ml 2N 2 CRUBH IR L, BmOSEEIC X VREAR, EHERICOVWTERLZEVE VB
Soda DFHENHE T 3- A FN-2-RyVFF7/avE F5 Y (MBTH) %AV TER LAY, Bk
DERE, ERBEERGOLMETT, SMCH5 1 HMIC 1uml DYLME v BEAERT HBREE
lunit &€ L7, ‘

B G 81T A BEREN, LRSS T T o RGO ST 4 — b 200 #mol &L
SIS 1.0ml % FVi7ze BB, 30F 721d350°C 1 T2050 MAT vy, =HRALEERRASING:, O BEL Tk
BRPOBRSIZE VER L7 I/ BET I BESSMENC L) ER L
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Table 1 |27 ACLase DM IC BT A&7 I /BRI T 2 BREIFREELR T, SMC DN,
FOTFO—ZThbSeMC R 0-2AFV-L-tV ¥ (OMS) b RFLEEE L), MBERIT T,
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Table 1. Substrate specificity of ACLase

Substrate Ps  putida Bacillus sp.
Rel. act.(%) Km (mK) Rel. act. Km (mK)
S-Methyl-L-cysteine 100 4.8 100 5.1
S-Methyl-p-cysteine 0 n.d. 0 n.d.
Se-Methyl-L-selenocysteine - 153 3.5 2713 4.6
O-Methyl-L-serine 92 6.5 38 19.3
L-Djenkolate ® 96 4.5 270 3.6
L-Selenodjenkolate * * 167 4.7 246 2.0
- S-Ethyl-L-cysteine 88 n.d. 141 4.3
S-Benzyl-L-cysteine 75 n.d. 149 0.73
L-Cysteine 0 n.d. 1 n.d.
Substrate concentration; 20 mM, *10 mM, * *7‘5 mM. n.d.; not determined.

MEBEEOBEBEKIGICIBITARIGHEICOWTHRE LzE 2 A Table 2 IZ/RT X912, MEERIZE LIS
B —BWRE S b AT A 2 E AP L7z, $RIZ SeMC 13, SMC 12 HRTEN-BRESHRTHH T
Ebh ol

Table 2. Replacement reactivity of ACLase

Enzyme RSH (R —) SeMC? SMCP OMS*
ACLase from Ethyl 0.16 0.19 0.14
Ps  putida n-Propyl : 0.05 0.02 0.06
Phenyl 0.01 0 0
Benzyl 0.03 0.01 0.01
ACLase from Ethyl n.d. 0.28 0.26
Bacillus sp. n-Propyl 1.04 0.40 0.20

3SeMC ; Se-methyl-L-selenocysteine.

PSMC ; S-methyl-L-cysteine.

‘OMS ; O-methyl-L-serine.

The S-substituted amino acids formed by the replacement reaction were measured
with an amino acid analyzer and expressed by #mol/ml/min. nd. ; not determined.

RIZ Ps. putida BI3E D ACLase # AVWT Y 2 v aA— VDXL 7 F 07 Th b SeDA DIFREIZON
THeEH U770 SeDA VBRI LCOMRT AEEE L L Tid, ACLase DIIPICAF A=V 7y - T —EWHDL
NTWb, AF4=2vy-)T7—EORHELIZREL Y, ACLase DA IIIKREWILR D EHATED
b7z, 2T, ACLase I & B SeDA DR 2 HEE T 5 72O SIRERIDIZ D W TRET L7z (Table
3)e FDHEE ACLase DA SeDA DRI E VERT 5BV AT VT Nz b UIZ HeSe BATA F 4
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Table 3. Reaction of selenodjenkolate with ACLase from Ps. putida

Substrate Pyruvate Ammonia Formaldehyde HsSe
Enzyme disappeared formed formed formed formed
( ¢ mol) ( ¢ mol) ( ¢ mol) (' #mol) ( ¢ mol)
ACLase® 2.3 4.2 4.2 0.6 n.d.
8.0 13.0 14.2 n.d. 1.7
+IAA® 8.0 16.3 16.3 n.d. n.d.

2Substrate concentration ; 8.0 mM.
PIAA ; monoiodoacetic acid, IAA concentration ; 20 mM.
n.d. ; not determined.

DILEOFERA & ACLase O SeDA (243 253 AHE 1L, Chocat 5% OHERE L -4 MRS & 1TIZFEET
HoHEEZLND (Fig 1), BIBRFICERT 2 KREMLEE, SeDA OFEBEIEIZTERT S X ¥
VIRV VOESIZEBEEZLOND, LA L, FRRORE %S 5 BEREIKAE LR DA
RERTHHEER LB VIEEAEH A LIV TIE, FHREDPE L AEBE LT TETH S,

?eCHz CH(NH;)COOH HOOC CH,;SeCH;SeCH,COOH
CHz non-enzymatic

|

SeCH,CH(NH;)COOH ICH,COOH

enzymatic - 14,COCOOH + NH,
H0

H0
d HOOCCH;zSeCHzSeCHCH(NHZ)COOH

™ CHiCOCOOH + NH3 non-enzymatic
[CH,COOH

HSe CH;Se CH2CH(NH,)COOH

enzymatic

H0
enzymatic -
I\ CH3COCOOH + N3 non-enzymatic
HSeCH2SeH H0

|

l polymerization

|

insoluble precipitate HSeCH2CH(NHZ)COOH + HCHO +HaSe

Fig. 1. Proposed decomposition mechanism of selenodjenkolate with ACLase from Ps. putida.
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