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Moraxella sp. CK-12| M|ZER| Autolysins
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G5 BAAFLE d#A Moraxella sp. CK-12] ¥ zprlagise] ENL Fustdcl. Moraxells sp.

CK-12- 57| 27148 HEQR 2 AHeFisE BFuldl, ol

AF 60-70°C, pH 9.02] = ¥4 =4

< Yehileh. o] B4 E Na', K, Li' 52 o] ojsf #4o] &5z, Ba*, Mg”, Ca® § Mn* S¢] o] &
oz #Ao] AAlsl, 53], Fe'o} Cu” o] EAjsllliE ELe] Aol Al Uehta| Qstel. Micrococcus
luteus MEE 712 o]43} renaturing SDS-PAGEE 433t 2=} Moraxella sp. CK-1.& Ex}Fo| zbz} 30, 32,
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Aol EE3h=

38 kDa2] A4E d547] F7] o], 30kDas] A=
X&) M. luteuse] SDS-insoluble peptidoglycanol] #4222 xlz]3lae

HEFA7] F7) ol Fell x| &
o whs-fe] fe otulxr] FEs}

F7khke A& °lF HA7} N-acetylmuramyl-L-alanine amidase ®£& endopeptidasezgh= A}A-& A|A}3hc}.
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Hpre] AHAFE el AEHE BT 5 g 5
v ol o] AP E A (autolysinyE 7HAITH?, 22). AP
B 40 £H3= =A| peptidoglycan®] N-acetylmuramic acid
of =43t BUFS fel4]7)= B-1,4-N-acetylmuramidase,
N-acetylglucosamineol] 2h-8-3}o] 43S f-2] A 7)= B-1,4-
N-acetylglucosaminidase, N-acetylmuramic acid®} L-alanine
Afelel Aghg 7ld-all 8= N-acetylmuramyl-L-alanine am-
idase, 2] 31 el =A% B8]k peptidase® vhH o] Al
th10, 15).
AT E e 7]
Auk, Al Eeie] A%} turnover, A E.2)

Hal7h2] wahshA whe =) 2] gk

H by S
'Tfoé7 J\:JEQ] Eé),/{(_)]s

82 gka} A of| 2] competence, penicillin Aled &A1 B2 o]
o1&k St 11,18) Sl FHofsh= Aoz el g,

N

FEA}E A] A ol 4] 2] =+(cortex maturation),
S-7F(mother cell lysis), 772{ 17
(cortex  autolysis) (6, 17)2]
preumoniaecl| #1+=  virulenceol &
AEH4).

olF JAiz dubrlog slle] polypeptide & o] Fo] 3
2001(19), SDSE Ffshe Aol A7 ED Fole 42
AskE 4 gl7] o &el], renaturing SDS-PAGEHI-S E3}
of W A7} o] FoHTK(15,16). 12} o] & od-F2] o
BB Bacillus, Clostridium, Micrococcus,
Staphylococeus, Streptomyces 52| 18+ oFA] A|qfollA] o]
o|Fo o, ~rehe A AF2] A= Escherichia coli®}
Pseudomonas aeruginosa=l| %] Y- o]Fo14 & Bo|r}(13).

2 Ao M= MEY A4e] 28-S Ealo] WERF A
FHE Yk Zlow o4l a8k g4 AT Morax-
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ella sp. CK-1(1)2] =718+t A& gqlslar, o] £49)
e atdste 39 Az Ralaae A g

naturing SDS-PAGE(zymogram)#]-2- £3}od o] A]#2]
2] A8 8 422 profile @ EAJ-S BAshelc).
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£ doA] o|-837 Moraxella sp. CK-1-& BG-11C ulj%]
(NaNOs; 1.5 g, K;HPO4 0.04 g, MgSQO4-7H,0 0.075 g, CaCly-
2H20 0.036 g. citric acid (.006 g, ferric ammonium citrate
0.006 g, EDTA disodium 0.001 g, Na,CO; 0.02 g, H3BO;
2.86 mg, ZnSOs 7H.0 0.222 mg, Na:MoQOs-2H:0 0.39 mg,
CuS0s -5H20 0.079 mg, Co(NOs):-6H:0 0.0494 mg, casi-
tone 2 g/l AEshe] 37°C2] wjokr|ellA) 150 pmo.g 3
el wioksldn}. A7 REFE A 7| AE o) 83 M. lureus=
LB uf=|ol] 3-$8}o] Fd F7doll4] whefsisic).

71Ee| 4|

A7MEAFE A 7|A 2= M. luteus ATCC46983F Morax-
ella sp. CK-1¢] heat-killed cells& AM&3lgic). zhzhe) A+
sioFel-S £14)1 2-2](10,000x g, 4°C, 15 min, Beckman J2-21,
1S 7.5 rotor)dte] 3" A EE 20 mM Tris-HCI(pH 8.0) 2%
FEAew 2-33] HlolE F Fl 8-l dehste] 100
CollA} oF 304- F<F Bl o] daldalste] odofzl 4|
FAAEE W xsle] - 20°CollA Rsleic).
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of EAlslodct. Ab7) o) TR A Dol &l Moraxella Sp. CK-
13t M. luteus?] heat-killed cells-2 20 mM Tris-HCI ekt

) (pH 8.0l REksted 660 nme| shabell4] Fes} 12 23
T A ko] H| g} 7]11}3_0»101] ol A eko] Br L R

2)gk & 40°Col| 4] 2087k HhSAlA 660 nmol| o] Er 2
= 143}0:11:]. B]..__ 147} % b.o] J_%].L 2}01_4 H]j{’_?‘?}-OZ]

A2 A Akl o,
A= E A0 o

unite 17} 332 0.001 s}

ﬁ]—ll—g}ﬂoﬂ =

ElE ma
EJ"—‘I’X:].; bovine serum albuming FFEdwizlz Flod

e N4 2 Hekaledct.

HE 228 54 QNS 55

Moraxella sp. CK-12] HE H3E-S Watt(23)e] whel o}
2b Table 17} 7b2 235 dgdv}, 1) Hujoksh AlFolofy
10 ml& pH 7.42] BG-11C w=] 1 [ol] A F3}e] 54027
(Aorr=0.7-0.87}2] vl ofa}ed 141 2-2) (6,000 x g, 4°C, 158)
z‘s]—? 2) AF5o 300 ml% 80% ammonium sulfate 2 3 7 A]

F A152](20,000x g, 4°C, 20%-)5}0] 9lo}al
5() mM Tris-HCI(pH 8.0) 2F5&8le) ofsle] AFEz}ed cul-
ture supernatant fraction-g ¢jic}. 3) 1) ©+Ae] Az A&
> phosphate buffered saline(PBS; NaCl 8.5 g/1/ of 0.066
M NaPOs buffer, pH 7.0)°.2 23] sty 7+e 234
30mlel sElcl 4) o] F 6 miS Al FEelste] WS
5ml2] 0.1 mg/m! polymyxin B(Sigma)el] &=bs}ed 37°Co
A 3057E uifeksl 3 Al2ell4] 9,000 g, 208-7F g14lHe
&5, 6 AE pore size 0.2 um2] membrane filter paper 2
o }sle] dol o] 3}l periplasmic fraction©. 2 o©]8-3}
itk 5) 4) wbAle] AlE AHES 0.1 mMe] PMSF(phenyl-
methylsulfonyl fluoride}& §Hf-3li= PBS 15 m/el] #ebslo]
2% 0.1 mme] bead beater® 3% 7bH o @ 03]l 2=
3027 A £E vl F o }x|(Whatman No. 1)Z o] 7}s}
o] beads A7 5l oA A E2](40,000x g, 4°C,
40)3ke] AFSNS cytoplasmic fraction .32 o]-£3}lsicl. 6)
3) whollel Azl  4) dlelA] o)gaha he el
24 mi-& YAER(10,000x g, 4°C, 1088k, A FEANES
0.1 mMe] PMSFZ- 3438l PBS 15 mlel] &l=ls}e] bead
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Table 1. Lytic activity of subcellular fractions of Moraxella sp.
CK-1 on the substrate

Activity on each substrate

Subcellular fraction
Moraxella sp. CK-1 M. luteus

Culture supernatant ++ ++
Periplasmic fraction + +
Cytoplasmic fraction + +
Cell homogenate + +

Outermembrane fraction - -
Cytoplasmic membrane fraction + +
Peptidoglycan-associated fraction - -

++, maximal activity; +, minimal activity; -, no activity.

Kor. J. Microbiol.
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4C 109§ A5
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AAsER, o] F 1mle cell
7y vh A= AIE-2](6.000 % g.

Z5030A07-2] (Beckman  Op-
tima " TLX ultracentrifuge, TLA-100.3 rotor; 100,000x g, 4
°C, 308 )8ke] A AL 12 mle] 2% Sarkosyl(Sigma) -8 0|
detefol Aleold] 30370 WeAR F xmaelyiel
(100,000x g, 4°C, 30%)sle] AbZelS cytoplasmic mem-
brane fraction©:2 o]-8&}glr}. 8) 7)shAlol 4] deo)x] A5
S 2% SDSEH ®H8-3b= 10 mM Tris-HCl QL%vgoﬂ(pHX()
of] ebale] FrAg)A) R-2] (100,000 g, 4°C, 30%-)5}e] <
L AF=olS guter mcmbrdm fraction ©. & o] &-3}giv). 9) )
ol Al do]z] A HE-S 2% SDSE 58k 10 mM  Tris-
HCl $h3g-o(pH 8.0) 07 23] Mg & Zyiglra
(100,000x g, 4°C, 30%)8le] & A &L peptidoglycan-
associated fraction .2 O]Q—B’]-ML} 2} B35S 20 mM Tris-
HCI $F3-8-(pH 8.0)el] 541271 3, h2hg 7] golof
7bsked 660 nmeiiA1e] FAw WMekE S sfelc).

MIZO| ME| M2 MES| XVIBREA BAT
Moraxella sp. CK-1% wiefald 4] A=Az 7kH o2 20
m/& Hake] 660 nmell A FHEE S sk YAlHel st

p

oéo]z] ALr_ ol o] pH t1_ éé’F% 75|_Ji 200 “]M]_CL A]—7]O] 7]
gl 7hsled ubgAZ) o 2 A E2] AT REFE 0 &
A G H1§}._4 _Axvgl_oﬂc}

NZR| §40 22| ¥ 55

BG-11CulA] ol 2] Hulekg} Moraxella sp. CK-1 wjjofai 30
mig 312 Fd wiRledl HEste] A (Aw=0.7-0.8)
7hA] wleksE & 14l H-2f (6, 000x g, 4°C, 40 min)3}eir}. A
AL 02um el 2 of3hgk vhg, YM-3 Evheaa]
(ultramembrane filter; Diaflo}ys- ©]-&-3}o] v;?}EkOI 3.000 Da
ol akel FAL 200 mi7bx| FEahelc), o] FEolel] 8¢
saturated ammonium sulfate & o] [0A]7} i& %}
41 5-2](20,000 ¢ ‘g, 4°C, 20 min)d}ed dof=l A&
m/e] 20mM Tris-HCI(pH 8.0)el &1&}a}od  dialysis tube
(MWCO of 3,000 Dayel] 25 272] o) sbfolo) tfaho]
23] FAMsle] AL A4S 04"“% A Zufeke Alefd w
= Age 4Ce] 224 Al aster.

2R EA0 22|
oy 2!
10 ug/mio] =7 ok 30 u/5 H7)3r
60. 70, 80, 90, 100°CE zkzk =A% wlofriof 4] 20¥
A7) AL, 7 uk-olol o] g g =3 s}l
HE pH: Wzr=7A%3 heat kllled Moraxclla sp CK-1
cells®} heat-killed M. luteus cells2 A7} 1.8-2.0 2% 5
A EFol 3lErsle] pH 7.0, 7.5, 8.0, 8.5, 9.0°0% 7+72t 3
gk 20mM Tris-HCl 8H3=8-93) 1:10) v]§2 &as}e]
7_' 9] pHolM ’wH}/ﬂo] 7]&1_9_ Ne Fn)s shodc), 7zt pH =
o7 Fulxl 24e] Ll B shtel Rt gy
SHE 2 58NS FE whwlEl 2wl 10 pg/miol

1
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714 &l 2mlol FA4g-oHe] vhwlal i)
5,4, 20, 30, 40, 50,
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Table 2. Effect of various chemicals and metal ions on the lytic
activity of extracellular enzymes of Moraxella sp. CK-1 in buffer

Reagent Concentration(mM)  Relative activity(%)
Control 100.0
NaCl 10 106.2
Kl 10 105.5
LiCl 10 101.4
Ba(l, 10 97.3
MgCl, 10 98.2
CaCl, 10 96.8
MnCl, 10 71.4
FeCl. 10 0
CuCly 10 12.0
2-Mercaptoethanol 10 111.4
Dithiothreitol 10 114.8
PMSF 0.1 108.1
EDTA 10 93.3
BSA 0.4 mg/m/ 95.2

“Autolytic activity was assayed in 20 mM Tris-HCI buffer(pH 8.0).

A oF 30w Arbskn vhE shibells S SRTE
A7kstel 40°CA A 2087k wiekR) F 71 Sele] Fe W
315 ghelgto 24 g w g E3sdnt

BN QIRIQ] HEk: 7] 8o 1.8 ml3} Foo] 3} #et
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Renaturing SDS-PAGE(Zymogram)

S8l 245 Laemmli WHH(12)5 ohel A A8ksle
W, AIYEH: Foster(©)] WS B Haseleh
Separating gel2]l £8F Mol heat-killed M. luteus cellse] 0.2
wnh % Agele] Hrlaklch BaEFAL sam
ple loading bufferell H7}gk 2 37°Cell4] 30%-7F wh-2-A17
v} A 7)ed =& Hoeferr}2] SE600 #7]ed ZAb=]-& AR2-81ed
o], stacking gelol|A]3= 20 mA R, separating gelﬂ]& 40
mA2| HFZ 4°ColA Palodct A7]desE #d F, AS
300 m{2] deionized waterel] G0 3087k Al2o|4] HAU 3]
kgt o 2 of ol SDSE AAslgdvt. AL renaturation
buffer(0.025 M sodium phosphate. pH 8.0, 1% Trition X-100,
I mM MgClhjell &2 3 40°Col|4] 12-164]7F <t A 3]
amdbshelvt. JA4e] g 5 Aol e band 2
A vehgkel Zae] Bapeke e Alolja] A 7)edE-sled
Coomassie brilliant blue R-250(Bio-Rad)2 3 4)&F Zpril
A3} wlshel Saasle).

MNiZe| M e MER| APIBREAL BXE

Moraxella sp. CK-1& #lehwjofslds 6, 9, 12, 15, 18,
2447kl 100 mie] A Zuffl & Halo] Az THELE
lezgledv), 778 renaturing SDS-PAGE HpH o2 x7|<d
E5)o] vlehls clear bandE w]wto @ AFFe] AR o
wWE AEe] A HEFaae) #xE gelslgich
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A £ B8 47} peptidoglycane] oWl 9] 5 7R3
=Rl M. luteus2] SDS-insoluble peptidoglycan-g- 7|2 &2
o] 88k FAul-SNof| o] sttt §2] ofv|xr]e] Frw
;g]——e— 23] ﬂoi&&{ grelalodr}. §H]utbe Thompson¥} Shock-

an2 ] Bo HEDeZ, f2 obv]x7|+= Ghuysen £(7,8)°]
‘%} now Helaisnt. el S 3 £F S4E ghe-
cose%, Trv] ofuler] HE}g 93 2F S
27 o) gaadel.

218 &£H|: M. luteus®] SDS-insoluble peptidoglycan--
Foster2] ¥ (6)8 Wl &3te] &3 o] Flslgdcrt. LB
wlzl el A 7] (Aan=1.0)ell = M. luteus w]oFH-& 4]
F2](10,000x g, 4°C, 20 min)d}e] doizl xﬂiﬂ dES 20
mM Tris-HCI 2k5-8-8(pH 8.0) 2.2 23] 4 M3t 3 WEdx
sledct. 23 AE 1g8 100 mle] 4% SDS fm“oﬂ et
slo] 30E-7F Holr A3l F A4 30,000xgR 20%-7F
Aarelelel HLS sHsleh. WL vl 4%
SDS gelol] @lEkso] ol vhge 28] 1] wbERkch SDS
2 A 7]8l7] 2late] AAES 400 mle] B ZFgel Wet
6],01] OJMHQS}*L” i}ﬂ 5;] u}y_g}-y o?o{ Z] xﬂg‘gi]z«]
S vhAl WEAxEle] - 20°Cell4] waksleict

EpIEn 72| ol0|T|e] Sk B3} 4v]e] 7|dE S
mg/mlE 7] 20 mM Tris $F3-8-0(pH 8.0)ell &=HgF 10 mi2]
ool Sagl AFe) FAT HEEEo} 10 pgmis) A
H7hsto] 40°C wje7)ell 4] 150 pme] FE 2 Aebujeksiel
o} wbe sty = A A7E b0 R 0.5 mie] HhS-el S &)
o 25mie] i SR R o el s
oA#sleict. FAFMEE Zxsl5 1057F 29 2 12000
><g, 20 ‘Ce) .EZ_O]] 10771 A4te]ato] Abg-ele] sl
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&
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Moraxella sp. CK-12] Alx 23w Ea) 25 3algl
73 Table 1242} 7ro] Moraxella sp. CK-13} M. luteus
Azl sl Alxe] B3 713 =2 &AL 5ol
Al zAdst A2, periplasm, cell homogenateol] 4] & A1
viebdigdeh frefvh Al o] 23 peptidoglycanol| A= &4 0]
LHEfLEA] ?z}‘iﬂ‘““ﬂ ole1dt A= AEe] At EAY
AW AR g2 7F Al ETe) perlplasmola}-“} A8 AlA}
g}l olz{gt A= e ST E coli®] mu-
ramidase”} A ZelutellA]  EA1S ZRxiche A0 P
aeruginosa®| 739 AL A= o] vehta] derhs
LR *(,Ltl}ﬂ Ao}
Mol MEN MEZ2| 4 FAT Bz

BG-11C vlA]ollA 60417} F<b wiofalada] AASAS
Aahdch ulfof 124 7kubel] o) AYA-S- ‘?’°i°m| 124 %F
o]|F = olE A FSe] BolFl ATy tla] ola)7y|
7} Aol glo] shukel AFHE7E viepigict. ool ] pHi
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Fig. 1. Extracellular lytic activity of Moraxella sp. CK-1 against
Moraxella sp. and M. luteus. (A) Growth curve of Moraxella sp.
CK-1 and pH variation of culture media. (B) Variation of ex-
tracellular lytic enzyme activity. @, Growth curve of Moraxella
sp. CK-1 in the BG-11C at 37°C; 3, pH variation of the culture
media; <, Enzyme activity using heat-killed Moraxella sp. CK-1
cells as substrate; A\, Enzyme activity using heat-killed M. luteus
cells as substrate.

27 8291, 347 F17R Rz pH 7.2 7hassked
Lo, o] & AL Frbste] pH9.00l4 Fd = 9ivH(Fig. 1A).
Fig. 1Bel| 4] X+ HPQ} 7ro] heat-killed Moraxella sp. CK-
lol gk S = ofp3A]r] 2712417 48] &
7hhed e, 21‘]7\}77]'*] A8 Frhste] 2AEAE el
Wolcl 21 o] &, Al Ralaie] gL ghuks] 7Has)
odort, 33417F o] 3 ohA] FrlElednr 54417 o] F ch4] zb
A8kt 73k vlelulgde}. Heat-killed M. luteusel] v)gF &
2y Moraxella sp. CK-tol| W&l =9kx|ut, 2kAlel] sl
gl Aeke 7o) FAlslick. o1218] Moraxella sp. CK-12]
b ake] BAl 2 qbAlv] glo] wiE sghuiel Abwlv)E
T A S]] ) o] 213 A] A4 dhde]
A&H o Frkel 7l wiitelu, 33417 o] F = riA) &
| 718 2& AlZule)] Zajshi= 2Rt E o)

AE jefel o 2 82 v]qlgh o S EIrHQ20).

20| 82| - S8 Sy

278t f A= heat-killed Moraxella sp. CK-13} M. lu-
teus®] 5 7| Ao dlaf 5 60-70°C, pH 9.00l| X 7}3F =2
A Holom 90T ME FH 2L r]e] FAo u]s)
60% 7hebe] 248 LlehRglch(Fig. 2). pH 9.0 ol4e] o17)

A AN E AAAEs} 728 E 7le B 5 9lgd
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Fig. 2. Optimal pH(A) and temperature(B) for the cell wall-lytic
activity of extracellular enzyme(s) of Moraxella sp. CK-1. m |
When heat-killed Moraxella sp. CK-1 cells were used as sub-
strate; @, When heat-killed M. furens cells were used as substrate.

= Bk Ak ook A felle
ok7b 7 4skel B2 Fig 203z vlel

Na'z} K7, L1+ ~‘f°] l“’] SFol 22 { Ao 848 3] 4)7]
= bl Ba®, Mg”. Ca® Mn™ 5 27} ofo] -8 o qlshiz
a5 sholr) 3], 10 mMe] Fe' o) &&
sk AlA o, e pae] CuTt o] R AT

e #4E
oF 88% <d&|sledut. 2-mercaptoethanoli} dithiothreitol, phenyl-
methylsulfonyl fluorides= & 4348 &2181g) v, EDTA
2} BSA+Y 4.7-8.1% 7}8F o] Al slsdch(Table 2). Li*S- 2] gk
TadoldE - w40l S AHalsisdiedl o
gt A¥l= Pooaeruginosa PAOIL(3), Bacillus subtilis 168(6).

1) Al Staphylococcus aureus(19)2] #F7H8-4t § 420 7 S-ol)

45} faksicl.

Renaturing SDS-PAGE £4

A7) AERFILA Ao 4 vFE A} 7)ol A Eujokol S ez
of AEe] Aprhiataae]l W oFAS PAGEAFS] clear
band 2 #Helgh H ) -;é 47§2] band(Al-A4)7} LlelsIcH(Fig
3). Al¥} A3 bandiz AT AN A] z] 4" o @ vlepyto
VR A2 bandiz g E7lel 4 e ) S
vhebstond, A4 bandiz tH5EAl7] E7lol| 4] viehiba
ol BHEFE REvE A sk 43S W) o)g)
ol el Akl el o] ArpEFE S vl W)
Bla= 2 E colis}t v}E ATE3.5.90 e} vbabir] 2
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Fig. 3. Temporal distribution of the extracellular autolysins dur-
ing batch culture of Moraxella sp. CK-1. At 3 hour intervals, the
optical density at 660 nm of the sample was determined. The pro-
tein samples isolated at the indicated times were subjected to the
renaturing SDS-PAGE. Lanes: 1, 6 h after inoculation(A,,=0.257);
2, 9 h after inoculation(A,,=0.673); 3, 12 h after inoculation
(Aw=0.971); 4, 15 h after inoculation(A,,,=0.948); 5, 18 h after
inoculation(A,,=0.908); 6, 24 h after inoculation(A,,,=0.824). Al-
Ad represent 4 lIytic enzymes of 40, 38, 32 and 30 kDa, respec-
tively.

2 3 456 7
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Fig. 4. Extracellular autolysin profile of Moraxella sp. CK-1.
Protein sample was prepared at exponential growth phase(A,.,=
0.7-0.8). Ldncv M, Marker proteins; 1, 30 g of protein; 2, 60 g
of protein; 3, 90 g of protein: 4, 120 g of protein; 5, 150 g of pro-
tein; 6, 2()g of protein; 7. 230 g of protein were electrophores-
ed, repectively.

Moraxella sp. CK-12] sz wlo| A7} ARG wle} Bz
sherog wsghvk: 218 bdehel

Al EH~"~“/l 7l A ] abel ] Al EwfeF
g zE3lo] renaturing SDS-PAGES A|8)3F 7w} ¥x)jek
o] zbzb 30, 32, 38, 12|57 41 kDagl 471°] band7} v}ERL;
FHFig. 4). 1efvh ofefdh Al AlEe] ApRgstasvt
4712 Easpi= AL wkedgio) H7)i= olgic), efikald,
dae], SDSe| wigh wlzhe *L‘J W7 HeolAd uflfel Al

ol] FAlSh: W AT EAT} Bdo) ABA wis 7
F54) b I 9o, *ﬂiélo*l*i PER N
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ABSTRACT: Characterization of the Extracellular Autolysins from Moraxella sp. CK-1.

Joon-Ik Ahn, Chul-Ho Kim and Yong-Keel Choi*(Dept. of Biology, College of Natural
Sceinces, Hanyang University, Seoul 133-791, Research Center for Molecular Microbiology, Seoul
National University, Seoul 151-742, Korea)

We studied the characteristics of extracellular autolysins from Moraxella sp. CK-1 which has been known to
lyse the cyanobacterial cell walls. This bacterium excreted autolysins from the early exponential growth phase.
These enzymes showed optimal action condition of 60-70 °C and pH 9.0. Whereas Na', K' and Li* ions exhibited
positive effect on the enzyme activity, Ba™, Mg™, Ca™ and Mn® ions exhibited negative effect. Especially, Fe™
and Cu™ ions almost completely suppressed the activity. Four extracellular autolysins of 30, 32, 38 and 41 kDa
were detected in renaturing SDS-PAGE gel containing 0.2% heat-killed Micrococcus luteus cells as substrate.
Among these 4 autolysins, 2 enzymes of 32 and 41 kDa distributed in the culture medium throughout the ex-
perimental time, but the 38 kDa enzyme diminished and 30 kDa began to appear at mid-exponential growth
phase. When SDS-insoluble peptidoglycan of M. luteus was treated with the autolysins of Moraxella sp. CK-1,
the concentration of free amino groups in reaction mixture increased. This indicates that the autolysins are N-a-
cetylmuramyl-L-alanine amidase or endopeptidase.



