B-Ala- 1T -methyl-L-His

B-Ala-L-His; Car B-Ala
L-His C
Car D B-Ala N
Ser Cys
23 peptidase S9
S9AP K Streptomyces
thermocyaneoviolaceus NBRC14271 S9AP S9AP-St B-Ala
S9AP-St  Ser Cys S502C
S9AP B-Ala

S502C S9AP-St QuickChange site directed mutagenesis kit (Stratagene )
S502C S9AP-St BL21 (DE3)
B-Ala
pH 8.0 25 - B-Ala
40 pg/ml
3%
UPLC-ESI-TOF-MS

S9AP-St  B-Ala-pNA (0.02 pmol/min/mg) L-Phe-pNA
(40 pmol/min/mg) 1/2000 p-Ala
Table 1
B-Ala Ser’”?
Cys S502C S9AP-St
B-Ala

B-Ala Table 1  B-Ala



- 2 B-Ala

B-Ala N Table 1 S502C SO9AP-St
C B-Ala
Table 1 S9AP-St  Ser’™ Cys
S9AP-St B-Ala
B-Ala-L-His-OMe Car-OMe B-Ala
Fig. 1A Car-OMe B-Ala-OBzl
B-Ala-B-Ala-OBzl B-Ala-OBzl
L-His-OMe Car-OMe
B-Ala-p-Ala-OBzI1 pH pH 8.5
Car-OMe Fig. 1B B-Ala-B-Ala-OBzl pH
B-Ala-B-Ala-p-Ala-OBzI
Fig. 1C 0.1 mg/ml 20 mM
Car-OMe 5
B-Ala-OBzl 24 B-Ala-OBzl Car-OMe
24 Car-OMe
Fig. 1C Car

Table 1. Tested chemicals and peptides synthesized by both wild-type and S502C S9AP-Sts.

Substrate Products

wild-type SOAP-St

8§502C S9AP-St

w/ BA-OBzI w/ BA-OBzI

BA-Xaa, Xaa-pA Byproducts BA-Xaa, Xaa-fA Byproducts
G-OMe nd. nd. (BA)>-OBzI G3-OMe G-pA-OBzI G3-OMe, G2-pA-OBzI
LV-OMe (LV)Z-OMG BA-LV-OMe (BA)2-OBzI, (BA)2-LV-OMe n.d. n.d. n.d.
PLOoEt nd BA-LL-OEt (BA)2-OBzI (LL)>-OMe, (LL)3-OMe etc LL-BA-OBzI (LL)2-OMe, (LL)s-OMe etc
JoMe nd BA-LI-OMe (BA)2-OBzI n.d. n.d. n.d.
M-OMe nd. PA-LM-OMe (BA)2-OBzI, (BA)-IM-OMe etc ((M)-OMe \M-BA-0BzI ((M)2-OMe, (iM)-BA-OBzI
F-OEt nd BA-LF-OEt (BA)2-OBzl, (BA, LF)- BA-OBzl etc (LF)2-OMe, (LF)s-OMe etc LF-BA-OBzI (LF)2-OMe, (LF)3-OMe etc
W-OMe nd. BA-LW-OMe (BA)2-OBZI (LW)2-OMe LW-BA-OBzI (LW)2-OMe
Y-OMe n.d. BA-LY-OMe (BA)2-OB2I, (BA)2-LY-OMe etc (LY)-OMe LY-pA-OBz! (LY)2-OMe, (BA)z-LY-OMe
POMe nd LP-BA-OBzI (BA)2-OBzI, LP-(pA)2-OBzl etc n.d. n.d. n.d.
SoMe nd n.d. (BA)2-OBzI n.d. n.d. n.d.
\T-OMe  (T)2-OMe BA-LT-OMe (PA)2-OBZl, (T)2-OMe nd. n.d. n.d.
N-OMe nd BA-LN-OMe (BA)2-OBzI n.d. n.d. n.d.
HOMe nd BA-LH-OMe (BA)2-OBzI n.d. n.d. n.d.
KOMe  nd BA-LK-OMe (BA)2-OBzI n.d. n.d. n.d.
R-OMe BA-LR-OMe (BA)2-OBzI nd. nd. n.d.
LD-OMe n.d. (BA)2-OBzI n.d. n.d. n.d.
LE-OMe n.d. (BA)2-OBzI n.d. n.d. n.d.
bA-OMe n.d. - - n.d.
bA-OBzI ) (ﬁA)z—OBzI — — n.d.

bA-OtBu  (BA)2-OtBu n.d.
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Fig. 1  (A) Effect of the substrate concentration on the production of Car-OMe and B-Ala-B-Ala-OBzl. Upper
panel: Effect of f-Ala-OBzl concentration. L-His-OMe at 20 mM and B-Ala-OBzl at 0 to 40 mM were used as
the acyl acceptor and donor, respectively. Lower panel: Effect of L-His-OMe concentration. L-His-OMe at 0 to
30 mM and B-Ala-OBzI at 20 mM were used as the acyl acceptor and donor, respectively. (B) Effect of pH on
production of Car-OMe and B-Ala-B-Ala-OBzl. (C) Time dependence and yield evaluation of Car-OMe
synthesis. The upper panel shows the time dependence in the production of Car-OMe and f-Ala-p-Ala-OBzI.
L-His-OMe at 20 mM and f-Ala-OBzl at 20 mM were used as the acyl acceptor and donor, respectively. The
lower panel shows a chromatogram of amino acid analyzer. L-His-OMe at 20 mM and fB-Ala-OBzl at 20 mM
were used as the acyl acceptor and donor, respectively.

6.4 mM B-Ala-OBzl Car-OMe 30%
S9AP-St B-Ala-OBzl L-His-OMe
Car-OMe

S502C S9AP-St
S9AP-St

Car-OMe B-Ala-OBzl 30%
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