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We have found the presence of a new enzyme in various mammalian tissues, that
cleaves specifically L-selenocysteine into I-alanine and H, Se and named it selenocy-
stein (-lyase (Esaki, N. et al (1982) J. Biol. Chem. 257:4386). In this paper, the
distribution of the enzyme in microorganisms and some properties of the bacterial
enzyme are described. The enzyme occurs widely in aerobic bacteria such as A
viscolactis. However, no significant activity is detected in yeasts and fungi. Like the
pig liver enzyme, the enzyme from A. viscolactis acts specifically on L-selenocysteine
(Km: 0.8mM), requires pyridoxal 5'-phosphate as a cofactor (Km: 5uM) and is
competitively inhibited by L-cysteine (Ki: 0.2mM).

T L R T VID RICB L, £ O ESFREO BT 2 L iz, e
BELRBIEEHELORCa=—y RERTH 2. THE WALELBE 2 EOME
MR WRTRTH D LBEH SR BICE Y, ABNAEEENBBSH DL I
Kol Bl W< 20 O VARFRIBER O L%y OF Y < 7F FE{HIC selenocysteine
(SeCys) BEVSRAESHY, + v OUEMICHET 50 L > OBBARESAT NS, LivL,
CHOEFRA~DE vy ORYALICET 2BIBENL = ARETH 5,

* P REMT AT 7 (T611)

—111—


Administrator
長方形

Administrator
長方形


[(MEXEMES F15E 1984]

BEE L IEST, T v MBI E T B SeCys DARREE £ gt 5@ T, L-SeCys &%
CBMICAR L, L-alanine & & L Abk#E (H,Se) & 445 RS E filfii+ 5% L v pyridoxal
5'-phosphate (PLP) B¢ 58 % RV H L, selenocysteine g-lyase Léik LY, AmEEIL,
G L AL BRI S (EER L LTRE SN IRIIOHITH S, Selenocysteine
f-lyase X & BOHAEM OREEHICE AL TR Y, EHLF N E TR 2 FROBESR

EHCHRL, 2 OBRILENHEEE sE e LTERY,
AIFFEL, AR B ABEZEO MR LTI, FONW 2hOWE BT L &R
H& Lz,

5 &

Selenocysteine f-lyase IEMEIZ SR ORFHR DT SALREICRIR U ICHRE 748, BERE
338k # € 23 BRI G 2 v CRIE SNz, Zh HEIRRORHBERGHE A (pH 7.2)
: 1.5 % polypeptone, 0.1% glycerin, 0.1% KH,PO,, 0.1% K,HPO,, 0.025 % E#hk=*
2, 0.01% MgSO, + 7H,0, 0.01% W =% 2, 0.5% NaCl; BtRIf : 10% EFxxx ; h &
B (pH6.0): 2% FIFEx* x, 2% glucose, 0.1 % polypeptone TH Y, &* DHPKIE 24°C
T 16 BEHREIE R S n, Bl B CED BRI 0.85 % RIEAK T 2 [EIEER%. 204M PLP
£ 0.01 % 2-mercaptoethanol & &e 10mM Y w8 U ¥ LEEHR (pH7.4) iCfREB L7,
BOBEKIE, 0—4°CT5 oM, BEEQEL, BRLY COBEKE BETLI=7 28K
LR E I, L LBk G AR U e BEL SHES o S I T, LA
(pH 7.4 ) \TBIF L e, 5~20mg/ml & o3y REICREL, RRICHW,

Selenocysteine 4-lyase BUiE, AT 5 HySe 7237 7 = v & BiRICE ~7c & 9 125
Ba- ik v ELREY . KN ( 0.5ml) ik, DL-selenocystine 0.8 zmol, dithio-
threitol 4 #mol, PLP 0.01 zmol, ¥ ii7 A7 2> 0.04mg, Tris-HCI #EEHK (pH
7.5) 40umol, B L UMREAL.,

BESEIEME OB (unit) 13, 1 EORIGTERT 5 HySe 7212 alanine @ #mol 3 TRL,
@%@%%ﬁu&yﬂah@%t@mimﬁvﬁbto&yﬂwamwy&fﬁébk“o
KISkt o> pyruvate &L, lactate dehydrogenase &2 FEEIC K Y PIE L7z,

] & B B

1. Selenocysteine g-lyase O#EMIC I 1T 5 5370
A O SEAN RV 2 B CARERIE M OMAEDIC BT 2 aMERF L7, R1LIRT LD
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Table 1. Distribution of Selenocysteine B-Lyase Activity in Microorganisms

Microorganisms H,Se formed Alanine formed A/B
(nmol/min per mg (nmol/min per mg
of protein) (A) of protein) (B)
Bacteria
Alcaligenes viscolactis ICR 0820 32.0 28.5 0.89
Brevibacterium leucinophagum ICR 4070 22.5 28.3 1.25
Citrobacter freundii ICR 0070 17.5 20.5 1.17
Pseudomonas alkanolytica ICR 3350 16.7 17.9 1.07
Corynebacterium pseudodiphtheriticum ICR 2210 15.0 19.5 1.30
Alcaligenes bookeri ICR 0830 5.40 5.24 0.97
Erwinia carotovora ICR 0410 2.80 : 2.10 0.75
Serratia marcescens IFO 3046 2.70 1.54 0.57
Escherichia coli IFO 3301 1.90 1.31 0.69
Fungi
Aspergillus ficuum IFO 4318 3.80 1.33 0.35
Absidia corymbifera IFO 4009 1.40 0.94 0.67
Penicillium expansum 1IFO 5854 1.00 0.48 0.48
Aspergillus sojae IFO 4386 0.70 0.00 0.00
Neurospora crassa IFO 6067 0.56 0.26 0.46
Yeasts
Candida albicans ICR 4597 8.10 1.13 0.14
Kluyveromyces fragilis IFO 0288 5.60 2.52 0.45
Schwanniomyces occidentalis IFO 0371 2.90 1.62 0.56
Saccharomyces cerevisiae ICR 4104 2.60 1.30 0.50
Hansenula beckii IFO 0803 0.70 0.55 0.78

IC BREOMEDNC SeCys 7> b D H,Se LRIEMEN R i iz, —RRIIC 7 O RRIEMIIAIEE D503
BRI E LD b BWEAIZ R L7z, SeCys D& L/ — 3k Bl cdh s o b ﬁxé,
EET I /B a, f-BBERISE BT 5o PLPBEE T SeCys I LT H,Se, pyru-
vate & NH, 4T 2 TR E X bR5, 22T, BV H,Se &ERIEN % & o4 Mic -
T SeCys 225 0 alanine AFRRER Fq~7c, % OfEHR #ME Ti SeCys*H M H,Se & alanine
DAESEITIZEEL W EPNHH L, T Alcaligenes viscolactis, Pseudomonas
alkanolytica 72 ¥ OETEIEEE O HIEM X 7 2 JFIRO & & 0 % — b o WGt ic IG5 > .
PRk DHIEE R K E VT SeCys ? a, £-BiBERS & Bt L 7= 4558, pyruvate AR EIX lyase
RISC & % alanine £ARE D 3% LT Th o7z, L7zhi o T, SeCys hHARL pyruvate &
SeCys D7 2 7 BB RIC X % alanine WARIIEB LY B b0 ELEbh S, FhdZ,

IS DOMEE T ICIX selenocysteine 4-lyase BFEET B LS sh iz,
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*ﬁ,Hﬁeiﬁﬁ@%ﬁ?é%ﬂ&ﬁﬁﬁm,ﬂ%k%%LT%ﬂﬁﬁﬂ%WEHF&Q
Wi b alanine OARREIZ H,Se D50 % U TF Tholc, LizdioT, BRL D EitE W
TiX selenocysteine g-lyase {EVERFER ICHMETA KRR L TWE N LEDbLR S,

2. PLP o#iEsEER

A. viscolactis DEEFZ 10mM NH,OH & L#%, 0.01% 2-mercaptoethanol & & ¢ 10
mM Y “BRY VT MEEHE (PH7.4) KB T 5 L, ABERIEHEIRIIO 9% IEFT L, L
2> L 20#M PLP OIIMTIEMEIISERICEE L 72, PLPICT 2Knfliid 5 uM L EE S h iz,
—7, B % NaBH, CEBITT 5 LEEREHIESICHAEL, PLPOEMYEIZEL 2 ohi
ofe, L7chio THEE ® selenocysteine g-lyase & Bi#lEsk & Ak IC fiBEE L LT PLP
FERT B LA b 07D,

3. FERERME
A. viscolactis DEEFRIL, F2WRTEHICHELA DT I /BOPT L- SeCys DA RLY

Table 2. Substrate and Inhibitors of the Selenocysteine f-Lyase of A. viscolactis

Substrate : L-Selenocysteine Km: 0.8mM
Competitive inhibitors : L-Cysteine Ki :0.2mM
S-Methyl-L-cysteine Ki :1.5mM
Cysteamine Ki:7 mM

Inert:D-Cysteine, DL-Serine, L-Cysteic acid, D-Selenocysteine, DL-Selenocystine, Se-Ethyl-DL-
selenocysteine, Selenocysteamine, L-Kynurenine, L-Aspartate, DL-Homocysteine, DL-Methionine,
DIL-Homoserine, DL-Selenohomocysteine.

WAER LTz, ABEFRE D L- SeCys I3t 2 km fHi3#7 0.8mM L EH & h, 7 & FBOBEZENHE
(0.83mM) & X <HBIL TWic® , BB L1370 B0 o7 L-cysteine, S-methyl-L-cyst-
am&émuémwmmwmﬁ%%ﬁmmﬁmru&ﬂwmﬂfé%ﬁm%maerk
bWic, Kifiizzh£h 0.2, 1.5, 7TmM ThH > 7z,

4. BEFROMEENSTR

A. viscolactis OEifE%E vy T Kaback m:> IC it W IEHEI 4 2 SR L, ABESE ORIE ALY
Fa Tz, £ ORER, RIS TiX 0.02 unit/mg # > 37 OEERIEELEED bh 5 Ot
L, FRE4S Tid0.001unit/mg # >3y OIEHLPRWHEW o/, 2ho 2, KERIZ
MRBERICHEET S Z EXTRENT,

5. i~ DOEW, &+ v AW OTMENE

MEEIZ LA EFERVEAREM (RIWE) 2REL, SEOEH, &+t v LAWEM
BHICEE ST AL viscolactis DRBEFRERERE L2 (K3) . WTFhoEhicks\nwT)

—114—


Administrator
長方形


[(MEXEMES F15E 1984]

Table 3. Effect of Sulfur and Selenium Coumpounds Added in the Basal Growth Medium on 4.
viscolactis Enzyme Activity

S Source Se Source Sp. Act. (mu/mg)
MgSO,4.7H,0 0.4 mM -- 23.2

" 4 Na,SeOQ,4 0.75uM 25

" " DL-Selenocystine 0.75uM 11
L-Cystine 0.1 mM - 19.6

" " Na,SeQ,4 0.75uM 25.4

" " DL-Selenocystine 0.75uM 16
L-Methionine 0.1 mM -- 26

! " Na, SeO, 0.75uM 22.8

The basal medium (pH 7.8) containing 0.1% asparagine, 1% glucose,0.1% KZHPO4Z 0.01% yeast
extract, and 0.1% metal solution was supplemented with the indicated concentrations of sulfur and
selenium compounds. The cultures were grown at 24°C for 16 hrs under aeration. The activity of
the dialyzed crude enzyme was determined as described in the text.

HiEHEIIE EA EERR OV L h, KERIEL L AbAWIC L > TEBEZ T 20
R TH HRIEEE IR SN T,

X ik

1. STADTMAN, T. C.(1980) Ann. Rev. Biochem. 49:93

2. Esaki, N., T. NAKAMURA, H. TANAKA, T. Suzuxki, Y. MORINO and K. SODA (1981) Bio-
chemistry 20:4492
EsAKl, N., T. NAKAMURA, H. TANAKA and K. Sopa (1982) J. Biol. Chem. 257:4386

4. LowRry, O. H,, N. J. ROSEBROUGH, A. L. FARR and R. J. RANDALL, (1951) J. Biol. Chem.
193:265

5. KaBack, H. R. (1971) Methods Enzymol. 22:99

—115—


Administrator
長方形




