The Society for Bioscience and Bi oengi neering, Japan

IR 18 HARR Y —%; 39

1P-085 2Ty EBERERHSICLZTF9<v—aras—F
D5y FERE
ORI SRHT L, bk 20 12, 1278 22 25, gy s 2
Uk Tt 2HL7 O h X574 AV, Huk- kb t)
m_takahara@mail.cstm.kyushu-u.ac.jp

BT 7% < — L3 BT SRR 3 2 — RSB TH 5.t >
Ty BT RHEBOLD 5 VIIEWIRE e LT 7y~ — & ietn L ar
TVal = MTENL SR KTy TN =50 F T H P SRR
THIEPMFRESND, AWFETIZ, T E~DIGHE LT, ¥ 7 F Vi
DIzODOBFRET TIR—DA V2 r— b2 ex AL L7z, B -
TTEIR—ayVas— ORI BERDT T —Eh TR0 T2
= v b OREEIAEZ RN 2 IR R % 7 NVENEETH S, £ 2T,
terminal deoxynucleotidyl transferase (TdT) J% UF microbial transglutaminase
(MTG) @ 2 DDEEH IS % A G DEZH LWFEITOWTHRE L7z,

TdT &, B 3 Kiill 774 ~—IKEMICX 7 LA F FEAINT 8%
Thbo MTGZ, 2D GIn & Lys ORI 044G UG % filf 3 2 BEH TH
%50 9. TATICE D 7 7o~ =1 GInBflix 7 LA F MM L 7z —J5.
BRF TAN TR THREERIC Lys ZEA L. MTG I & 2 5045540 2 1546
ENLCEHR-TTy~v—arJar— b2l Boh/-aryasr—
M, BESTORBEIILETY 7T 8mL. BERDT 75 <=0
BREECRFEDSHERE S M7z KR TIX. 2 A7 v 7 TAT/IMTG B UG D UG 4
DRSO G- 2 258 L, 77y —a vV ar— Otk
FHZOWTHET %,

Molecular design of a target molecule using aptamer-enzyme conjugates
(OMari Takahara!, Kounosuke Hayashi'?, Masahiro Goto*?, Noriho Kamiya®?
(*Dept. Appl. Chem., Fac. Eng., Kyushu Univ., ?Hitachi Aloka Medical, Ltd., 3CFC,
Kyushu Univ.)

Key words DNA aptamer, DNA-enzyme conjugate, terminal deoxynucleotidyl
transferase, microbial transglutaminase

1P-086  Mechanism of mutual regulation between peptidase
and ATPase domains of a bifunctional ABC
transporter for lantibiotic synthesis
O Sen Zheng?, Jun-ichi Nagao®, Mami Nishie', Takeshi Zendo®,
Kenji Sonomoto™*
(*Fac. Agric., Kyushu Univ., Fukuoka Dental Coll., *Bio-
Arch., Kyushu Univ.)
zhengsen6685@gmail.com

The lantibiotic nukacin ISK-1 is produced by Staphylococcus warneri ISK-
1. Ribosomally synthesized prepeptide NukA consists of an N-terminal leader
peptide and a C-terminal propeptide moiety. Modification enzyme NukM
introduces unusual amino acids in propeptide to produce modified NukA.
Dual functional ABC transporter NukT contributes to leader peptide cleavage
and mature nukacin ISK-1 transport (1). NukT consists of three regions: an
N-terminal peptidase domain (PEP), a C-terminal ATP binding domain (ABD)
and a transmembrane domain. However, the molecular mechanism of NukT
remains to be elucidated. To investigate the function of NukT domains, we
expressed NukT in Staphylococcus carnosus TM300, purified and reconstituted
its peptidase and ATPase activity in vitro. Our data showed that NukT cleaved
off the leader peptide of modified NukA without ATP. On the contrary, ATPase
activity was enhanced markedly by addition of modified NukA and slightly by
nukacin ISK-1. The enhancement of ATPase activity was inhibited by a serine/
cysteine protease inhibitor and was not found in NukT mutant which has lost
its peptidase activity. These data suggest cooperative functioning of NukT
domains, which the leader peptide cleavage by PEP enhances ATPase activity
of ABD.

(1) J. Biol. Chem., 286, 11163 (2011)

Mechanism of mutual regulation between peptidase and ATPase domains of
a bifunctional ABC transporter for lantibiotic synthesis
(OSen Zheng?, Jun-ichi Nagao?, Mami Nishie!, Takeshi Zendo?, Kenji Sonomoto*?
(*Fac. Agric., Kyushu Univ., 2Fukuoka Dental Coll., ®Bio-Arch., Kyushu Univ.)

Key words  ABC transporter, antimicrobial peptide, post-translational modification,
maturation and secretion protein

1P-087  Strain-specific bactericidal activity of lantibiotic,
nukacin ISK-1
O Urmi Roy*, Mohammad Riazul Islam*, Jun-ichi Nagao?,
Abdullah-Al-Mahin', Takeshi Zendo', Kenji Sonomoto™?
(*Fac. Agric., Kyushu Univ., Fukuoka Dental Coll., *Bio-
Arch., Kyushu Univ.)
urmi2k7@yahoo.com

Lantibiotic nukacin ISK-1 is an antibacterial peptide produced by
Staphylococcus warneri ISK-1. Earlier studies have shown that nukacin
ISK-1 binds to cell wall precursor lipid Il and inhibits bacterial cell wall
biosynthesis, thereby only stops the growth of bacteria without killing (1, 2).
Such bacteriostatic activity was observed against Bacillus subtilis JCM 1465,
In this study, we have demonstrated that nukacin ISK-1 showed strain-specific
bactericidal activity against Micrococcus luteus DSM 1790 and Staphylococcus
simulans 22 by determining decrease in optical density and colony forming
unit. To investigate the bactericidal mechanism of action of nukacin ISK-1, M.
luteus and S. simulans were used as an indicator strains. Transmission electron
microgram analysis showed lysis of the cells, supporting bactericidal activity.
Dissipation of the membrane potential was observed in the indicator strains but
not in B. subtilis and other bacteria where nukacin ISK-1 showed bacteriostatic
action. Inability to release ATP or fluorescence dye indicated that nukacin ISK-
1 does not make pore in the cell membrane. These results suggest that nukacin
ISK-1 inhibits cell wall biosynthesis and dissipates the membrane potential
without pore formation in the cell membrane for strain-specific bactericidal
activity.

(1) Antimicrob. Agents Chemother., 53, 3595 (2009); (2) J. Am. Chem. Soc.,
134, 3687 (2012)
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