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(57) Abstract: The present invention relates to chimeric endolysin
Lys109 which effectively controls Staphylococcus aureus, wherein the

A

SA12 CHAP

endolysin Lys109 of the present invention has a novel amino acid se-
quence that has not been conventionally studied. Endolysin Lys109 of

the present invention can be used as a biological regulator capable of ef-
fectively inhibiting a wide range of Staphylococcus aureus and a biofilm
produced thereby. In addition, endolysin Lys109 can kill Staphylococ-
cus aureus without regard for resistance to conventional antibiotics, and
thus can be widely used for treatment of diseases caused by Staphylo-
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coccus aureus infection. Moreovet, endolysin Lys109 can also be used
to resolve medical problems caused by Staphylococcus aureus which
has antibiotic resistance.
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pBAD33 #E| o) AFA| 7] AL, o] ¥E Hgk thdwrol]l A Hdskstit.
[58] 7271 SPN1S @A & F3f tf gt o] A1 A kel A gl gl dlx=efo] il o]
S=¥ M, 5 At 2ol 2 2 7] 2 ob- -2l - 2(S. aureus)E T
T HH(clear zone)©] 65] AT oS 28] A etd, ZF & E(clone) ] Al 2
Q= ghol 2l & 969 Z e o] Eol A IPTGel 28l dal o] Al2hy] a1, o] &
o} 2} H] - 2~(arabinose) 2] % 7} E-3l SPNI1S ¢ A o] %@_QU} 5u02]
W Y& (culture) e SEFE 2 FH 2 o} -8 2= Al EZE @ H & o] (overlay) ¥ LA
Al ol =¥ (dotting) 3t L, ¥ 9 5 A ¥ = B F kg ST o2 A E 2

Mol 4] 2:2e)d & HAsgich

Olfo

[—}

[59]

[60] (2) Ax=o] Al Lys109 f%“ﬂ 2 £

[61] A7) A8 Ao, A Aol g w1 2] eFE sl s eol Alg EEste] oF 207
Aro] §4ruks A o}% 71w 2 Lol il-& SFH S}l
A7 A %ﬂl‘é"—.(sequence analysis)< &8l -/ 3taL 1= lEglol Ao el
e %*43 , 1% BA 0] M =S Lys1092 FR 1T 19 A).

[62] ‘P%i, pET-2 E1 of 2 %% d Lys109+= 0.5mM IPTG2] # 7}l 2] &

g o

%Eﬂ ATH L5 g M EH S Al AL AR E §

5 92 Ni-NTA Superflow column®| & ZA| 7 S 2 M| =38 7| v &

Zkol Al Lys109-2 & 4= A3t (3= 18] B). &= 19] A= <l &=gfol 4l
Lys1099] =9l 7438 vhebdl Ao ar, & 19] Bi= <l k= dko] Al Lys109(SF 56
KDa)2| @il A A& el Aolt}, elxelo] 4l Lys109-2 A M % 19
ofu) At A2 A EH AT 29 A Lol oa] eka3lE o]

2 ox nk
H OH rﬁir
[o

[63]
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[64] [AA] o] 2: 2 2ty o E2}o] 4] Lys1092] 54 £4]
[65] (1) A&l Al Lys1099] &5 £3]%
[66] AA 7] @A o] A AR CCARM 3090 v oFollof] A A of] 1o A ¥2] 8t

ol & gol Al Lys109-2- 30nM A 2] 81 =], 2 ¢ 23}, @ & X ¥ H(buffer)T+
A 7FeE th & (control) ol B8 m A 0 2 F3 57 HAS AT (5 29] A).
MR UE FEE ISR W, s EH R FH T
aslgl o, B A ol ko] Algl LysSA129‘r LysSA97¢°] H] 3|4 €53 =2
S FA S YEFAA T (5 29] B). & 23 - vyl go] Al Lys1092]
S FE S APE B E 1 Aol

[67] oldel AR FH, &Iy dEekol Al Lys109+= A

8] AR A 7]= Flo] ofe} El G FFE A 7= A
A dlszetoldl S0l wla] aabdor 244 g5 Al

i~

[68]
[69] 2) dE=golAl
[70] Bk

g
> g
AN
fol
i)
o
otk
o
ik
o,
fijo
@-L
o
=
o
O PN
2 A

= . A 471 w9 ol A
eSO (& 34 A). B3k 25~55°C09]) Aﬂ A % ol o1 25~37°Col A
291 gkt 2418 Ve S E}u 34 B). & 32 pHe} €o] qlxgfol 2l

]

[71]

[72] (3) A E2Fo] Al Lys1099] g7 84 ¥ ¢

(731 ThEE Al o3 lm ol dl Lys1099] 744 & Ehelate] ol v 1o
e e,
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[74] [3£1]

Q1 2ol 2] Lys1099] 7h4=40 & &l
Species Strains LysSA12 (pmol)| Lys109 (pmol)
167 16.7 167 16.7
S. aureus Human isolate 117 + - ++ +
Human isolate 119 + - ++ -
Animal isolate 154 + - ++ -
Animal isolate 134 + - ++ -
Clinical isolate 1163 + - ++ -
Clinical isolate FMB1 + - ++ -
Matitis cow milk isolate ++ - ++ +
ATCC 23235 + - ++ +
ATCC 13301 + - ++ -
CCARM 3090 + - ++ -
S. hominis ATCC 37844 + - ++ +
S. saprophyticus ATCC 15305 + - ++ +
S. heamolyticus ATCC 29970 + - ++ -
S. capitis ATCC 35661 + - ++ -
Bacillus cereus KCCM 40133 - - - -
B. subtilis 168 - - - -
Steptococcus ATCC 19258 - - - -
thermophilus

[75]

[76] 23 A3, dEeoll Lys1092 WE| A A& A =g 55
EEE R G LTI Hato] FF 2L BT O, 1
FALE APEATIA ST o) o] AR, & v o] Lys109
MEdol il Tl sl W2 "ol d 24 HAE 7= sle =
ol 5 919

[77]

[78] [HA]e] 3: & 2 AEEo] A Lys1099] BET Aol 5 &<

[79] TR S A= xS

AT RN4220S ﬂwg 3o, B vy
A

QN E ol A1 Lys1009] 5 A A B L 2AHY] Astel, FAZEGTTL
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[80]

[81]
[82]

[83]
[84]

[85]

0.25% D-(+)-E =2 ¥ 33l TSB vl X o] A ahul vl ok 5t}
o] M F A ] Wi ol S D-(+)-E EFo] E3HE TSB Wi X & AL-&5}o]
1:1002.2 3413 5,96 4 & o] Eol] 200404 -3t} o] F, 37°Cel| A
1,24 7F M Sk B 20002] ANAF A A7 33
S ZHE G Amebol N FIFHA Bz
= 71,37°Co) A 24413 Bk A A MEA AT 1T
VAL A QR 7 A 18] A H ) T o), 24 4L
200/»4@/] 1% =12] 2~ nfol =2l ( rystal violet) & & A&k t}-5-
QUALGHEA A5 7} W 35

&%
N
4

A AEELS 9 ZE A7 31 %% g ol o] vﬂr‘:(OD570)'§ =78t
Aol AA AR g BB 4). & 41 B dd o] dlE o] Al Lys1099]
= A S FAE Aol

A9 Av}, deholdl Lys109% & v ¥ol 848 G E w7 A EuhS

s AR =S A D 5 UAgH

[A A4 4: §-Frell A A=kl Lys1099] &4 84 4]

A S Aol 9] gk Al F o] Wit A] dojubE A0 E BHAlE FA
ol x ol Al Lys109-8 A ] ek 3 2t a35 A3 AT Al 50 S S-75 2
AF2-(25°C)0l BaAabH A, Al Eato] Al L 1094 a%E glsith 471
FAFEE F 10°CFU/ml 5202 EEE/‘C}? LAE o A=,
Lys109-8 A 2] ¢+ A 1}, 42(25°C)ol| A 2+ 1A] ZF o] ol 3FA S W= a4 o]
AZH A ZUT} (5 5). 5 55 FH(H A F)ol dlx=glol Al Lys109-8 # ] 5}¢]
oo APE aE 545 Aot & 5o A AE dlkEdkol Al LysSA12E A &
Axpolar, B B o] lxdlo] Al Lys109S A 2] 3k A3fo], = olE &5

H| 1L gk A 3ol T,

%714 Az Rg, Boubg gl dlo] Al Lys1090] A E A& 4= =

At Gt 2ol 9 5 &S Bt ] WEe] gl

%0,
30 0
o
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(B3 FAEELTE 895 L FNEELTE vl L BE Aol e
SE ek AdHE 19 opr et AR A H <l selol 4l Lys109.

[ 2] A1gkel AofA,

A 3E 52 A7t (Methicillin-resistant S. aureus, MRSA)
A 52 52 A1t (Methicillin-sensitivity S. aureus,
3Fi= ol = 2ko] Al Lys109.

(3783 ADHE 19 oAt AR A E lE ko] A Lys1098 £3Hat=
AE 2=
2Ta4 ALWE 19 oAt w7 :

SN C A 7] AL oHF =
[ 73} 5] A4}l ol A,

7 A EEG T2,
H Bl A A 3HA] A L % A (Methicillin-resistant S. aureus, MRSA)
T W e A" A 3P 2 41 (Methicillin-sensitivity S. aureus,
MSSA)O] AE EAO R Gl SN F A 7H] A slo] ouF E=
A5 g obet AR,

g8 6 AIHET 19 ol A& A E dato] Al Lys1098 %38k

NERERES

(A7 AN 19 ohul s AA 2 P Eeto] Al Lys109% E3kahe
AR 2R
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