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Abstract
We investigated catalytic activity of ¥ -glutamyltranspeptidase on selenocysteine-containing peptides,
and compaired with that on their cysteine analogues. Activity of the two types of the enzyme, one was
from bovine kidney and the other was from E. coli, were assayed with 7 -glutamyl-p-nitroanilide or L-
and D-glutamine as ¥ -glutamyl donors and L-Se-benzyl-selenocysteinyl-glycine methylester or L-S-benzyl-
cysteinyl-glycine methylester as 7 -glutamyl accepters. The results obtained from the investigation of 7 -

glutamyltransferase activity was applied to the synthesis of glutaselenone derivatives.
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GTP D{EHERIEE

Y -GTP OIHEMWHEIEL Y -7V %y I v-p-= b a7 =) FERAWTHFMIZER L7

Y-V INVEERFISIIIEY -2V Y INT I FOMKSEEME) DT, 7-7Vy INVEZER
RIA VAT IRERR 2 [FFHIAT, 410nm OUCEEZELICBIT 5L Y -7V 8 I VEEBIETELE L7,
KA o HPLC 747

RIS AE B i HPLC TH#T L, 9B L7z. Waters600E R » 7, UK A ¥ ¥ =7 ¥, 484w 74 7
7 % & Cosmosil 5Cis 7 7 & (4.6X150mn) &7z, BEBIE1L% TR =1, L1%KRESD
JK % FiE1.5ml/min TH L 72,
GTPIZL BN I XL ) Y AF NI AT IVOER

KEFEEEY VT Se-Xy N7V y L ) U E) AFIVIATFIVEASRK L2, L-Gln 200mM,
Se- ¥ ¥ -Secys-Gly-OMe 100mM, XIGHME%* &4 pH6. 20 237C TS ¥ Fa =1 L,
128 O UG & ) HPLC 12 X o CTA R % 5L L 72,

R EEE
Se Bl 7 A L S BISAKOMET
Se-Benzyl-L-Secys-GlyOMe (Se %K) & S-Benzyl-L-Cys-GlyOMe (SEIZHK) & 7V-7 V%
INVESERE LCOERR LB L7, (Fig. 2)
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Fig. 1. Synthesis of 7 -glutamyl acceptor. Se-Benzyl-L-Secys-Gly-OMe, was synthesized from L-serine

methyl ester.
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Fig. 2. Activity of 7 -GTP on Se-Benzyl-Secys-Gly-OMe and S-Benzyl-Cys-Gly-OMe.
Y -GTP of E. coli(A) and bovine kindey(B) was assayed with Gly-Gly (O), Se-Benzyl-Secys-Gly-OMe ([]) and
S-Benzyl-Cys-Gly-OMe (£). 7 -Glutamyl acceptor was omitted for hydrolysis rate (@).
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Se BIZZ A% ZEMRE LTRSS MREE, SBIEEITT 5 pH OB L~ (Fig. 3)
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Fig. 3. Effect of pH on 7 -GTP of E. coli(A) and bovine kidney(B).
Activity of 7 -GTP was assayed with Gly-Gly ( ), Se-Benzyl-Secys-Gly-OMe (--------- ) and S-Benzyl-
Cys-Gly-OMe ¢ ). 7 -glutamy! acceptor was omitted for hydrolysis rate (— - —).
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1To 72 (Table la)o HBWBELHVIZHA, L-T2ED- VY I L3 7-70 % I VEMEHRE 1T
% 6% dr 572, (Table 1b)

BRBEICLDINI 2L ) VAR TRMG L-Z VY I v FWL-HI0E, KBEHROBEES A
WhHZ eI L7,

V-GTPIZL BN L )V AFINVIZAFILDER

BEREMRA SIS TAT 5 2B E IR RSN VRO Y - 2 HTHPLC TRO LN, SDOE—27 0D
REFFH I EREMSe-Ry PN IT NI RL ) VEIAFNIAT VDD EZEI— LTy 20
E—2 258 L "H-NMRIZL 5T Se- Ry SN T NI L) VEI AFNVIAFNCTHD I E 2L
72 |
H-nmr (D;0)

82.1, m, 2H Glu- 8 CH,

82.4, m, 2H Glu-¥ CH,
83.7, s, 3H XF NI ZF) CHs
03.8, s, 2H N )V-CH,
§3.9, m, 3H Glu- 2 CH, Gly-CH;
§4.4, m, 1H Secys-a CH
87.3, s, 5H ¥ ¥ )N-CgHs

Table 1a. Donor Specificity of E. coli 7 -GTP

Acceptor
Gly-Gly Se-Bz-Secys-Gly-OMe
Hydrolyase Transferase Hydrolyase Transferase
Donor Relative rate Relative rate
Y -GpNA 100 100 100 100
L-Gln 107 131 109 91.4
D-Gln 198 127 133 409
L-Asn 0 0 0 0

Table 1b. Donor Specificity of Bovine Kidney 7 -GTP

Acceptor
Gly-Gly Se-Bz-Secys-Gly-OMe
Hydrolyase Transferase Hydrolyase Transferase

Donor Relative rate Relative rate
7 -GpNA 100 100 100 100
L-Gln 297 0 215
D-Gln ©319 0 252 . 0
L-Asn 0 0 0 0

The assay mixture was analyzed on amino acid analyzer.
Activity on 7 -GpNA was taken for 100.
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Fig. 4. Glutaselenone derivatives produced with 7 -GTP.
Chemically synthesized dipeptides were derivatized by 7 -GTP to form glutaselenone derivatives.
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