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HlEE R & HXA dFA 2EA Aeste dAE E3sH,

A7) mRAL dEAC g Ar] vlBEg e wellA CIpPA (ClpP:ATP-dependent Clp protease proteolytic
subunit; ClpA: ATP-dependent Clp protease ATP-binding subunit) % Lon (Lon: ATP-dependent protease La)
A o] whglo] Frfstal, Av] vl ol Wk Frbel oaf, ] vlEg e o] HAAAY (Quorum Sensing,
09) FhaE 2R sEsh AstEel 4] viaE zdRd eld wde] xAHE %404 Qe W] o

AW = A, B e SA(virulence) S o A|dh= W,

o
i)

A7) BIAA dEA L= 37C WA 42T, H

A 1 3l QJojA],

A7) wBEe #e& V. EBYFAFEA(V. vulnificus), V. Z#HeV. cholerae), V. IR EFA(V.
parahaemolyticus), W+= V. BFJo](V. harveyi)ol™, A7) QS Z&AA+= A7) Z+ o diste] 2z SmcR
(regulator for starvation-induced maintenance of culturability); HapR (regulator of HA/protease gene);

OpaR (transcriptional regulatory protein controlling opacity); % LuxR (lux-specific DNA- binding
Protein)¢l, QIR EZo|A] H|H Q. o] HAHAA A whH,
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Al 13l lojA,

A7 wlBEle #& V. BYIFA(V. wvulnificus), V. &E#eKV. cholerae), V. Il alE]F(V.
parahaemolyticus), D= V. BHJO)(V. harveyi)ol®, 7] JAAAE=E A7l Z+ o dstd 4z
CPS(capsular polysaccharide) %+ VvpE (Elastase); HAP (Hemagglutinin protease), CPS, T3SS (type 3
secretion system), B3 T6SS (type 6 secretion system); % T3SS¢l, CIH|ERoA H|BZ L 9 HHAA
oA Y.

U2 dAE 2ge= HlB 89 H(vibrio spp)e] #HAH AN (Quorum sensing, QS) FAA 2==2d W

CIpPA (ClpP: ATP-dependent Clp protease proteolytic subunit; ClpA: ATP-dependent Clp protease ATP-
binding subunit) % Lon (Lon: ATP-dependent protease La) @@ & W&dl= M ES A= A,
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Hol wpxE QS At E¥l= HAF AR &, V. harveyi®] LuxR, V.
parahaemolyticus® OpaR, V. cholerae®] HapR = V. vulnificus® SmcRZ AZE A ©
Zv7y, ol EW QARG 2d, F2Y BFHE, M2 HA/ZZEHoMA 9 JSEo R A wjgAg
7 #e #As 2dste & gty 53] V. BygFo A9 vlo|odEo A7t QS v
kRl SmcRell ]3] A== %

i

aHy vlBg e ol 93 Z4o] Aol (PS(Capsular polysaccharide) A4 #A 44 (quorum sensing,

ZAL S-%422 SmeR 5 LuxR &R Z 76 93k (PS A3 SdATte] HA

=E AREE 484 oy, AV A= F QS- Z2E A SmeR 5 LuxR SR EIE H

AlA 29 &4 Fdste Z2HoMA A disteds dE vt itk E3 A EEE 259k AT o
el

gige] g
S dst = HA

oo XA (non lethal) @ FAZXANA FAHAY 24E £33 v 54 oA ES A3t
32} o),

He] dE T

A2 HAAL dFF 2LolA HlEZIQ o FHHALQS)e] HHATE AEE 7IHY el <%
Aoty FAHoR BIAAL T4 XA wdo] FUtet ClpPA (ClpP:ATP-dependent Clp protease
proteolytic subunit; ClpA: ATP-dependent Clp protease ATP-binding subunit) % Lon (Lon: ATP-dependent
protease La) T Ho] QSo] ZEAE #allste], A= Q5SS JAFo=H QSoll 93 =dH e, 545 dore
CPS(Capsular polysaccharide) A4t 2 o] WA 48 AT &+ dvte o] <Ag Ao},

@ Geel 2Ae AFAendn nuze #& Aste], oo AWML AAste], H4L Aolsh
< AlE gt

T3 EloM= dF4 7oA wEEE uE YEolA EYLS ClpPA (ClpP:ATP-dependent Clp protease
proteolytic subunit; ClpA: ATP-dependent Clp protease ATP-binding subunit) % Lon (Lon: ATP-dependent
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E oAM= ClpPA % Lono| V. EFHFA(V. vulnificus)= &, V.
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A FHdold 7] WHE ClpPA (ClpP:ATP-dependent Clp protease proteolytic subunit; ClpA: ATP-
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2o a2 A FHAA, 7] B ¢ V. EYFFA(V. vulnificus), V. ZF22KV. cholerae), V.
e} 2 e ElFZA(V. parahaemolyticus), T3 V. 8FHJO](V. harveyi)o)™, o] 7%, A7) QS &A= 77+
SmcR, HapR, OpaR, ®E+ LuxR ©]t}.

ol w2 A FEdolA, Y] ¥BRYL F& V. EYFHFA(V. vulnificus), V. ZFdEHV. cholerae), V.
e} 2 e ElFZA(V. parahaemolyticus), B V. 8F#JoJ(V. harveyi)ol™, o] A%, A7) SAAxE= Ay 7+
ol thsled Z+ZF CPS(capsular polysaccharide) ¥+ VvpE (Elastase); HAP (Hemagglutinin protease), CPS,
T3SS (type 3 secretion system), H+= T6SS (type 6 secretion system); H+= T3SS o]t}.

Bodo w2 o FHo oA A7) AFEELS A7) ClpPA ¥ Lon @9 o] W3S #A4l3l A Aoz 7ty E=
A8 ¥osl), 2o 2 a3E GAsIE 3 o= Aldst= AL oyt
2 oA L& T3 ClpPA (ClpP:ATP-dependent Clp protease proteolytic subunit; ClpA: ATP-

dependent Clp protease ATP-binding subunit ClpA), % Lon (Lon: ATP-dependent protease La) Tz H]
AN dEA eErt obd AF £% AF BW o 10-36CAA vngeiel Asks GAE s, 4]
ClpPA % Lon &= o] Agjo] ofaf, 7] vlBHe]Q o] AlxoA A-AY =427 BalH= A, JHE
oA vlBEE e o] HAHAA A ES ATt
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A FHdoA A7) vMBYe ¢ V. EYIFA(V. vulnificus), V. ZA (V. cholerae), V. 32} a]E]
FA2(V. parahaemolyticus), =¥ V. 3lHJo](V. harveyi)ol®, o] AL A7) QS ZdA+= 27 SmcR, HapR,
OpaR, ¥+ LuxRo|t}.
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o] &3t AHBIF T, AW (PSY FEE 12 (PS FE &A1t dEFE2A A& (ng) o2 FAIEA
=

Z2Y BEYEE gtegol AEsE AAsE (PSY %o maEstdtr. A7) E 149 AIE Ko}, 42T =43}
of vy oY V. FiyjyFaol ZRY e 30T wUdE AEEY FYI Adog Holy EWil Ax
7} CPSE AE3HA Xate Aol (whpP) ¢k Hleh 2o 2 Kol (PS7F AR AR &2 Ao dAddr
A CPSE FEshe] BAe A3 ®3k 42T st algw kY V. FYIF A= PS Aol AstE Tt
(£ 1B %2 Q). & 19 2xE V. EYFEAE £2C8s 2exd8td 719 stugds E420242 PS94

T2 € 34 23 gelA AE ol CPS AFAA A9 JANRFD SmeR 4] #H&3sto] e Flojt),

%= 2A% CPS A FAATe] AXW dAES el Ao, okAd V., Fi/3F 25 AB-fumarate medium®ll
late exponential phase (ODss of 1.0)7FA] vjekst & 7}7] th2 test tubed] EF3sle] 30T 42ColA 2 h
b kst widE MAEZE Ao total RNAE F23 3, Als W CPS AP A9 Ao 48 4
ZFA RT-PCRE o] &3t AH3lo], gap AR AR wikefe]=38le] BluEA 33t}

%= 2B= AIXE W SmcR &E #Este] vElbA Aotk 30T 42TolA widkd V. EUF T2 AXE 935t
e A ZEE SDS-PAGES}S] TEg Fanti-SmcR HEE FAE o] 83 " ESHSE 3o AR U

= A S 3

SmcRe] %S #|HEAY. 24 UERTOE, SmeR mutant o] AFEIFH AL o] 83T, 42T EFFS TS
ok V. EyyFs Ul PS AP FAAre] dAES #Ee A 30THA vt cellel vlsl] dAAlZo]
s #ASGT. PS AP FdATe] dAake A A (quorum sensing) whE Z2HAEQ1 SmeRell 9] 3
FAsE T Zlo] WEA glormz IdFF 274 st AEW SmcRe FE BT, 1 Ay EAoMiE 42
Tl dE4S w2 ok V. FYFF~ U SmcRe] ol w43 AasHE S s, = 29 A3
T 42T A vlEg o] thefet 54020 HEE A= AR SmcRol §A3] fasta, L A
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AA3] AL AdeS HERAT
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H V. BYI P ANolE A&sle] st AaE SSHeR AXE U SmcRY
HHEZA ANEE 30T 42C A8t 3 h
anti-SmcR THEE FAE o] & A" ESHE 3] A8 U] SmcRY FS &3 T.

% 3B WA E D% clpP, clpdsh lon EAMO] V| SncR B wAT] Uil Aolrh, el wAE 1.
W72 FFE 420 AN 2 b B MR F AR ARE AAse] 74 AL W SneRel F& BRI
Nepstel Az

o AlZ W SmeRe] FE& FHe= ZRECHAE 37 fF thdg ZREokx] EAR] NXE ¥
Ul SmcRe] ¢S #E3SIY. 2 A 30CAA widE clpP, clpA, lon &)

18] SmcR el ZA F71ES #ESIQITE. T3 ofAY V. By AS 4
AaEE= WA, clpP, clpd, lon EAWolo| A= 18k sHe] HolX gkth. o]F FI 4FF
SmcRe] E3foll ClpPASt Lon Z=EE|o}AIZE #AAES & & AT = 39 Aie vjagedo ohesl
o] ZA35=2 WFeE SmcRe] ME W o] & 5 3
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% 4x= clpP, clpA, lon EARo] Wl (PSARHAY Fradare] dadk 9 (PS Ad#s w3 Zojt,

T 4A= CPSAEA ARkt @l W3 clpP, clpd, lon EAW0le] 35 Yehd Aoltk. cipP, clpd, lon
Eodo]l | pCBO14(CPS E&]2~¥ Z2NE|9} JuxAB-transcription reporterE fusion A%l plasmid)& ¥
AB-fumarate mediuml 3pg/ml tetracyclined F7I18te] wiksldt. AlZbE AE ajgdS AQFH st AE A
Z(0Dsos) 9} RLU(relative light units)E F43F k. Specific luciferase activity® RLUE Dy 2 U791
Axba AT,

= 4B 2 %= 4C+= CPS Aol Wt cipP, cipd, lon Aol &332 Yeldl Aot} A7) = 2B % C9f &<
3 Wi o g (PS g IR, o] EYo wE ClpA @ Lono], H|HEL oA nlHgLo =X4EZ
(PSE afH o2 AT ¢ &S Yl Folt.

AEZ W CPS AR o] W3S SpcR ol oJEH 0|22 cipP, cipd, lon mutant W SmcR 2] H3slo] ulz}
CPS frAzkate]l AL 2 o] WEsl=x] #AsTt. 1 27 A 7FK] EAWo] EFolA CPS FA A=<
AALgFe] Frteks BEIG (% 4h), A el Wsto] uwhel CPS A HE Wslehs Bze = 9l

% 5% CIpPA 2 Lonol 93 SmcRe] ¢/H/EZ wMiA RS E epbdl Ao,

%= SAE AAE rSmcR(2.0uM)S rClpP(2.2 uM) &}t rClpA0.6 uM) &} Alo] 258 =oF wheA|7|m A|7HE

= AFsAe. 54 G AR xte® 247 rClpA(lane 2)4 rClpP(lane 11)%F H71ste] g dBa)7F
Y= 2] s BHEE

% 5BE rSmcR(2.0 uM)E rClpA(0.6 uM)$+ A olF 1 rClpPe = 0~2.2 pMo] FEZE oFur] Hrlsle
307 HESAIZ & Al8E AFHFI T, rRpoSE ClpPA @A Ee)e] EolAdS BoFr] Ha H7F= A tH Lane
11, 12).

i
~

= 5= AAE rSmcR(2.0 uM) S rLon(0.6 pM) I 4o 60 min &< ¥H-SAIZIH AIZFEE A RE A3 .
X 5DF rSmcR(2.0uM)S rlon®| EXE7F 0~0.6 pMo] H%EF o] FHA H7tste] 603 HHFAIZ & A|lRE A
Hskltk, l 7HA 2319] wked W SmeR F& W] 9ol ARE SDS-PAGER 2|7l § FebH 55

g sto] BT AAE SmcR¥} ZF ZREOMAE o] &5 <l HER duwiAFsE Wy Azt ClpPASt
Lon 5 SmcRS A4 o= Zajr 7= Aoz #EHATk. ClpPot ClpAZHzt Z2HobA| 9k chaperone®] 7]s &
Hehs edEA e Hrhd A dmlATe Ves A Xohe AR 4 il mEA 2 AgelM =
Fe AES AFYste] wE HrbEd A 7wl SE EAFUY. 71E ATelA ClpPe] E YE partner

Ao dejx lomw F AT9 Clppe] Whd sl &4
o] ClpAst #&d o SmcRe SolstAl eirlde BojF7] #fal RpoSE 71d= H7bsl| F91aL, 1 23} RpoSe=
e A71A = Ao AFHAT

% 59 A¥= ClpPA®F Lon ZR2EHOMAIZE 718 ol o2 SmcRS #3lshS Kol ole o8 54549 &
Holl #oI3k= SmeRe| ClpPACF Lonoll o3l A A oz Fa|d o 2A] ClpPAS Lono] HIH B 241e] FAdAofd &

st AL ovig,
% 62 ClpPA % Lonol €)@ Wiew] 9 vholw) Feje] SncRe] @ dRa|E vhehd solch,



SIESI 10-2019-0074387
= 6AE Eaxw 2 dolw Fele] AEg SmcRE UEA Aottt okAE SmcR (SmcRWT)¥ EHwo] SmcR
(SmcRyi71a/c1080) S DT H7F f-5-ol whe} #215 WS SDS-PAGER &8 3te] #3233l t.

%= 6B AAE SmcRyr(2.0 M) SmcRyiz1a/c1081(2.0 pM)2 rCIpP(2.2 uM) 2} rClpAC0.6mM) <}t 4] DIT7F 371 A
U A7 R gk wkg oz o] 45 min B9 WS AZ|H AIZMEE A RE AF ST

=)
6C= AAE SmcRyr(2.0 M) 3 SmeRyizac10s0(2.0 n M) rLon(0.6 uM) 3} Ao DIT7} HA7MEAY H7LE A &

—
Hhg-Ho g o] 45 min &< HH’"\] 7In AIZPER AIRE AQFSAT. AFHE AlEe SDS-PAGEER EEAIZ1
T Fupxr B3 AAte] Az, 424o A5 U SmcRY FEHS densitometric analysis® =3 3e] 1

gzs Agssnt.
Sncko] DNAS] Agel7] 9lsiAl chelm sl Fa@ oz %elA ek, chelmFelol o8] SmeRel o

Els 3

F WA olr 7] 91 dimerizationo] HA &= EAWO] SmeR (SmeRyizciosn) S A ZHete] tholn]/ M| ¥
o] o2 #AFAEATH(E 6A). 3 SmeR dimerizationol]l 23+ residue?®l C1989] o]&atAgHs $HA]7]7]
H3te] DITS] 718k A dimerizationd] J&FS FEA| BA3Att. 2 A3 SmcRWT-> DTT7F H7FEA] ks
o tHE dimerization Fo] o DITH7F A] BF 2w FEZ W3ty = AS #2390, SmcRyimycios
9 DIT #7F fri-ef dagle]l 2% Ban Fe= =t webA] DITHZF 75, Ed¥o] oFo wa)
tojw el Hww FEE vHE ¢ glon, tholw el v FEE urolxl AEjel A ClpPA % Lono= v
Bl AZRE w 2 &dol Wyt A7eA #2e9dk. ClpPA 9F Lonel 98] SmcRol ¥a)d A tholw] e}
wiew Fejo] nlE] ekgAlo]l oS BEHFIU(E 6B E C). E 69 A SmcReY e 3t wle} ClpPA
o} Londll o3 AgAo= Fay= AZrF depfds HoFErh. Wb SmeRe ExwAHE wHEo & 27
9 tholw] AAE M 5 AvkH ClpPASF Lonoll ok SAEZC] Alo7t v% &oldld = U= 7ol
ATt

% 78 ofe] yHze @elAel (8 2] e AEA Azl anE ehd Aol

T Ae V. BYyFFEs V. Zdel, V. Fels|E e el (parahaemolyticus), V. 3}E[o] (harveyi)e] €]t
A3 (exoproteolytic) &S YERH Holo. wHZIQ #5 30°C9]- H] A (non-lethal) L2291 427Col A
gt F ZR2EohAl &S WS 30TCoAA wFE AEE 2.5% EAF ol F#C]Ee] spottingdt

¢

jus)

[e]

[e)
30T 422C= Yol kst 24417 5 PAH cleared zoneﬂﬂ% H| 518},

= 7BE e H/HZQ 79 AFEW LuxR homologues¥e UERA Ao|ty, HHZQ FNEE 30CoA wjUdst &

42CE &7 2 h & dgsie ABER AISE AFsIGlT. AFE AXEE 3k total AXE §IES 4
Qar SDS-PAGEZ #2] ¥ anti-HapR (V. cholerae), antl—OpaR (V. parahaemolyticus), anti-LuxR (V.
harveyi) TFEE FAE o] &3 vl B i), AE 540 93 s WA e uwdR

loading control@ ©]-&% A},

% 7CE ClpPAdl 93k LuxR homologues®] QUHIERZ thil AR E el AHolth. thekst w9 7,
CIpP(0~2.2uM)& 0.6 uMe rClpAt 412 rHapR, rOpaR, rLuxR (Z+Z} 2.0 uM)ol 7 }5}0% 60+ B<QF Wb
I A EE dQth. dojx AlEE SDS-PAGER #e] & Frpy B2 odAlste] pkskoitt.

r°1'
(e

%= 7D Lonol 93 LuxR homologues® QIH|ER whuldRg
rLon(0~0.6 pM)2 rHapR, rOpaR, rLuxR (ZZ 2.0uM)el] H7Fsle] 608 <t A7 A|8E AU, A9
A A5 SDS-PAGER e8] F TR =7 dAste] #sigl.

_sd
i
i
o
=
2L
9,
*
s}
o2
ot
off
lo,
=

T
XL
&
\m
>

71E ATt oJstd ofe] HlHZ] 9 ] fJF-Z2HobA|(exoprotease) o] ol FHHAY w2 HAH(LuxR
homologues)dll 98] ZAxE AoZ Ad#lxd 9Jom, LuxR homologues B3 V. EygFEA A8 =20 93
AW E=A ] ARE L7] 93] EAF FUOIEE ol &% total ZEE LA &S AFEATE (= 7A). V.

Ha]F28b w7 AR T2 HlHZ] 2 itk 42ToA MgE A5 A FulelEAdel clear zoneol P4
R AL BFsATE. =3 HBE e o W LuxR homologued] <o) & = Mo o] ZHE] X AHE| 7HAelE

A& & 4 AL, ClpPA9F Londll oJa] A g#ow Eaxe AS 23 + AUk = 79 Qﬂri CIpPAS} Lon
of ofgk FAHMY wE] 2EAL] BaE AoxE UZkA H

rﬁ,mlm

Al B2y
HeElF2, V. spo)olA gEA R EAds AddS & den, o §F = 1}«] 211013 =3l
H B 2] 0 &o] WAGdFE AT = S A
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wgs HAjslr] gt FAE ] fE

ioﬂoﬂ’ﬂ H] ‘V\} AZ=ZAo A wdo] F7lsk= ClpPet Lonol ¥Z3sk= 71d2 AAMANA nfxE 2EAYS
P 2o Me dF9E B Vibrio W QS mhaE 28RS =7t 548 AstEW, 1o wet
X‘—i% ol Aty = 5444< ) dE 59 exoproteases, (PS2 F=7} A&ty
St ek Aol Al vAF E5d WS Y AR2NE 434S Jkstd H]HE]OJ 53%
7 = o

Z}(virulence factor
]_ o)
ATk, TS 7] 71HE o) gstd, ARALESE AT F e EEES s vbEle

L o2 [f AL oF

oo & FEjolA] LAL Hne F& WA AFF Lo At wAR wges wndede] B4
(virulence)& &Al/AoJsl= WS A&},

ol wE il A 7] HXAF EF Al od V] HEFge 7o A7) RIXAF €54 R4 EEHo] F
7V&h= CIpPA (ClpP:ATP-dependent Clp protease proteolytic subunit; ClpA: ATP-dependent Clp protease
ATP-binding subunit) % Lon (Lon: ATP-dependent protease La) ¥Hil ol <&, At7] njH Qo oA &g

= ARG vy 2EA dwlde] FEUt AA A, oo 93l Y] wlaE Aol 9] W] 2EHE=
EAA2F QIAke] wrdo] AAE 4 ).

2ol Al “HAAM(virulence factor)” & o AAAl, &5 WA 59 EHA, s LolsiA s
3 JAAZRA &SFoA HAStL, T2 59 ol Alx ‘ﬂ% 43}714, WA= QIAfolH | o]ef gt Q1A=

HAA oA 2 a3 Aoltd (Cross, Crit Care. 2008; 12(6): 196).

whebs] HjB Q. fellA HHAEE thee JIAVE o] el xFE ¢ glon, oF EW AU vHEge
& V. BydFA(V. vulnificus), V. &2 V. cholerae), V. Fe}s|Ze]E]FA(V. parahaemolyticus), T+
V. @fHjol(V. harveyi)olw, ol A, A7 4= AVl A el diste] AZF CPS(capsular
polysaccharide) %=+ VvpE (Elastase); HAP (Hemagglutinin protease), CPS, T3SS (type 3 secretion
system), WX T6SS (type 6 secretion system); T T3SSE FEgslu o2 AtHE AL olyt},

HB g Q o 549 UF2l (PS(Capsular polysaccharide) AAHE #7417 (quorum sensing, QS)ell 2Js&] 4
g Wy T S7EEY] diiel, Aol Eo] 457 2moA HAGAY Bojste viayH 2EA] wLRE
Ak, vEFHL =45 AT 5 At

TAHOR ClpPA % Lon ©d & Al ,
2o FollA HEas AMele FHAE 24der] wid, vEge 7o ¥y
o}

2o vEge 742 22X oRAFL nlgtEd gy —‘E‘Eé}&i, et ESdAE wol A
Abgrolut ol FollA HWUAGS YENE Aol o, AlgelAl HEF, AFE5TS 4o % 2
By Hog2E V. EYHFAWN. vulnificus), V. (T cho]erae), V. I
parahaemolyticus), = V. HHO](V. harveyi) “§° o, olel AFEA ghown Reld #gd

vuge #& mE ¥3d 4 o

A8, A %7&01]’\1 ol AAL T =dst 7
2 vBgle oA LEQJFA(autoinducer, A= &2
cal e o] QlAEel wmixyE QS x2dXE EIE

parahaemolyticus® OpaR, V. cholerae®] HapR ® V. vulnificus® SmcRE A3 E AG3dlt}. o]o] o5& o
EW AAG 2d, F2Y EFHE, ME HA/Z2HoA 2 dFEAgo R A v A, vleledE,

WS AN B 2 @9 2AdE B4 FA4E 2P

29 7] ‘ClpPA’ &= ClpP9} ©]9] &=(cognate) AFHE(chaperone) T2l ClpAE &stt}t. ClpP T2 H|
otAlE 71 Fold& 7HA7] Hste] ATPase Z=HIlES &3t ClpAst 22 55 A& dido] Fasirt.
29 A7) ‘ClpP’ (ClpP: ATP-dependent Clp protease proteolytic subunit, YP_004189348.1)+ ATP-9]&A

A Z2dopAlolm, thefdt 2EHE 7oA oz Fu - Tt dMdR BAd uwe} tge &

Al
T frefe] Aol B Riel AREE g Ao B3 U s, dE Eud E. coliolA e Aolgte 574 A
o, &4 ol weh Addelrt & ¢ e, o AL 28 dF Ade] WId(EA, AF, FhEHA
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b, 15HeE BB WolA/t BE ¥ wdgel AgE 4 Ak,

2ol A ‘ClpA” (ClpA: ATP-dependent Clp protease ATP-binding subunit ClpA, YP_004188216.1)+=
CIpAP ¥ CIpAXP Z=|o}A l—i'a’i] oAl ClpP M ZZe|obA|o] A3t 7 d-5Fold F =2 283F= ATP-9|&

A AReRA QAR QU TR HAN L 1AE WER £ AT S ez, S o
%A S falel slol & wel e £ ) £ 5T GFAA FAD Aol 54, A9, 2
74 ol weh Aduiolst e 4 glom, olud Ao BE QN Ade] WH(AA, A%, HrhHon, 7]
SHow B5E MelArl wE 2wl A8H 5 ol

o wet thket &% fule] Zlo] X el AgE 4 ik, EF BAD 47, oD
2 Aoleh 54 Al0l, A9, #7 Bol wet Aduelst e gon]

AlA frElE Aolgx , olEE Ae B8 Ay
Agoe] AF(AA, A%, FrhEHAeY, 7sdoR 553 wolA}t 2 Wgol AL8E 4 9l
Eho| A vAA 54 X dEEobrl A 45 AT heat shock responsed H ol 2% oF 37T U
A 42°Co|t}.
o2 SEleA EYe =3 #/HE 2 #F(vibrio spp)el ABAN/Y (Quorum sensing, QS) GAA == W
ek oz B U o AdE EdL vEYe o AFHAN dAARZ aHoR Agd 4 Q.

Eodo] wE wye A Fddol ZREolAel CipPA (ClpP:ATP-dependent Clp protease proteolytic
subunit; ClpA: ATP-dependent Clp protease ATP-binding subunit) % Lon (Lon: ATP—dependent protease La)
WaAE HAE AEE ATHE WA 4] AEE AN 05%74 &k opd el WdEE W Y

g AYBAT} AEAE

’ =
AEAT BETA e gR2T ATAA 7] @ 2AR] FEE vmste], ] BEE ALAA 1 e
AAe] FEst g8 B39, 47 ABEAL APAYAAA FHEAZ WEsE 9AE AT

oA BXAL G5 d 2 BAAL 9F4 257t obd 2% 24 ClpPA ¥ Lon o #HdS 57}
A71A] e 2xolth. EYoA= HIAAL 4F4 2= A ClpPA % Lon 9 ‘ﬂa‘iﬂ_ﬂ S7kskaL, olzle] QS w2
H 2d7e] & ASMAA Ax QSE AT 5 Ak webA Fd A% 2= 4 ClpPA 2 Lon ¢ & =
= 845 ST EALS QS gAARA F&5H AMgE S QT

37) Be] AHEEE CIoPA 2 Lon® FAA] FA8 BS Agstel Az8 & Ao, 58 AzgEe 4
A Az 71ES olgdE Aotk AF W Y] Buas wgshs 43aE FA4E TP Seavo
2 98 wE AAAL AX E B BIAL, THF ATl APstel HA A7 F A A8 5
21k,
EE WA 9EEEE DN EE A A9S AP S7 AXeld WENA 1 AL RS BEAY 4
) Azl wndsl maE AF e el F SR B8 wud v Wl o8 ~ae w
Ae AT+ Advh B, ALTOIB(cell debris) F& AARI] fal 47 AL RAE EE G W
9% AR QARIF T, A4, T4, A4F 49 azeeady 58 48dd. olead
AzmtEae}y, HPLC, 97-HPLC, 98 SDS-PAGE, X34 A9 52 ZAdAa

iEU}Ela}ﬁq . A-wujof o] A

24 A7l QS 2EAY = BAAM HE ClpPA R Lon EZEHoRA] o H3E=, LuxR SRZ9]

SmcR, HapR, OpaR, % LuxR & =3u. A7 FHdAxE A" Aoz ¢S FE2E 4 A9 SmeR:

YP_004187760.1, HapR: EAZ76092.1, OpaR: NP_798895.1, LuxR: AIV06635.1. A}7] ZHA}+= =5 ClpPA 2 Lon
Fert gzl AlE) AAHAEA oA F

o o8 v ﬂuﬂr@_i, o 2AA o ueh g5 oAREE %
S ootk 47 s 284 FE FaolRE dwAel wd BE skt RS A8E &

dwlde]l w2 g F437] g IHE FAH JJow, dE W HAAld btz ¢ Fio JiAlE 59 gE
A HAAd AL FHudd 4 9 T3 & 5 2"l ES, ELISA(Enzyme Linked ImmunoSorbant Assay),
WA A, AR W by, A, WA 24, BA agEAH, FACS (Fluorescent
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Activated Cell Sorter), ©@Wd 3 T& & & oy o= Aldst= A2 ofynr. 7] WHES Ssto],
oMo QS =EAe] FEE vastel O 4s FAAR =2e MBI o QS oA FEREEE
AT oled 242 WEge o QS AAEN FE&2 & v

3 FE oA, ClpPA 2 Lon T A& o]Z W sl Ao FE & AT=E 4 Urt. o= E9 ClpPA 2 Lon
= W (Transient 3= Stable)dl:= V. EY3FA(V. vulnificus), V. E&2HV. cholerae), V. el Ea]
E|ZA(V. parahaemolyticus), B V. 8F#Jo](V. harveyi)E FE3Fsh} o2 A|3sl= A o). & 49

=

47) AEE AZWE BedolEd] MFF F, or)o] NPBAS A F, Y AL Fol AZERE F o

WAL FEACl, oF BW A4 B 52 ool (8 284 BE 4k RE FAT 5 Ao BT

BAe AL B 499t vlwste], @ 2UAe BEE 2N AL MBe @ (S dAA FRE
ko)

PHoA ARSE = gl o Mo TH 2 v AFEERY] 4 9 TFH 52 AEsE AT A
W = AgEde FRel wE gExy, gdxeld Hdd kg Aed 5= QS Ao, AgAn AdE
A7 HEHA & gz vaste] A|FEAo EAatdlA QS -] v FAS HHeE BAS HE
2o 7 QSE dAEE B4 A¥Ett, dizxad vl oF 99% olsk A, oF 95% oldk A4, oF 90% wa, oF
85% 7Hax, oF 80% A, oF 75% A, °oF 70% A, °F 65% o]al 7, °F 60% o|s} 7HA, oF 55% kA, oF
50% olsl #a, oF 45% ©l3t TAE onsit, o]F Wojur WHYE AlLsteE AL oyt
Eoatgo A "AFEA"S HHEQ i QSE oAE Ao VgEE EAS oulste], AR IHFE, aE
A% S3E, AAREA(H A, DNA, RNA, PNA 2 jEbd]), @A & 2 XH & EFeh o2 sk
2L ofyth., 7] AFEHL 27 o)4e] ofnat 7], oA 67), 1070, 1270, 2070 olak i 207 =3}

A 507 oAk A7 Zb= ElEte] = 4 QU

HB e o QST oAste BEde ~3d 545 HslAe ES ARAHY Asads 2 o] ALE
g 4 gl o =W F8o] 400 Da, 600 Da HEE 800 DaZ &S <¢F 1000 Da W€ 3H3tEo] AlLd

9 4+
Sty BAo] wel oleld AFEe AT Poluele] ARE TAT 4 don, doludns THde I
= 3k

FES FAE FAATEH FHWARA st ol @ BFE olneHs Weols, PEO|E L /e 3
g mr

Al gdney sEE, R FIS JRow s ArA sEE, odAd wzceldw,
SfolRHES], Hholold, FtuAteld % EelAbolZ HFB(AAY HEPA, Awelolzl, ofaeY, sHzol=
$), shuselmdelE % ohunt fEAl, Yselmmuled, wzstel=yd % sHzAl 2 (A7)
Edoldl, AE, HolEIW )& @ Y £ o}, o WA dAFA AoE oz HHHE AL

ol

oo, T t}E UejolA Y& I SmcR, LuxR, HapR, OpaRS E&3l:= QS vlAH ZdEx A S A F8s
Al 7] ukaE 2 A G s AFEEAY JAEFEATE G 7] AEEAY HES AV vk 2414
dald 9 A7) ARERY HHEA @2 dizToA] ] nkaE 2@z o] oA e sLERstE
S8t @Al 2 37 44T, AV AFEEATY AE5I A, 3] vkaH 2@z gide] o|gA st A
] | , A7 AEEES A-AY JAA SREAR

H R hl

ol ek Bod A Ay oge] I 9 FHdE FE2T ot 2ANEET 2 Al @k dubEd W
Hell #alX = Molecular Cloning: A Laboratory Manual, 3rd Ed. (Sambrook et al., Cold Spring Harbor
Laboratory Press 2001); Short Protocols in Molecular Biology, 4th Ed. (Ausubel et al. eds.,John Wiley
& Sons 1999); DNA Cloning, Volumes I and II (Glover ed., 1985); Oligonucleotide Synthesis (Gait ed.,
1984); Nucleic Acid Hybridization (Hames and Higgins eds. 1984); Transcription And Translation (Hames

_12_



[0061]

[0063]
[0064]
[0065]
[0066]

[0067]

ZIHSd 10-2019-0074387

and Higgins eds. 1984); Culture Of Animal Cells (Freshney and Alan, Liss, Inc., 1987); Gene Transfer
Vectors for Mammalian Cells (Miller and Calos, eds.); Current Protocols in Molecular Biology and Short
Protocols in Molecular Biology, 3rd Edition (Ausubel et al., eds.); @ Recombinant DNA Methodology
(Wu, ed., Academic Press)S= =3 4 9lt}. 3 Gene Transfer Vectors For Mammalian Cells (Miller
and Calos, eds., 1987, Cold Spring Harbor Laboratory); Methods In Enzymology, Vols. 154 and 155 (Wu et
al., eds.); Immobilized Cells And Enzymes (IRL Press, 1986); Perbal, A Practical Guide To Molecular
Cloning (1984); the treatise, Methods In Enzymology (Academic Press, Inc., N.Y.); Immunochemical
Methods In Cell And Molecular Biology (Mayer and Walker, eds., Academic Press, London, 1987); Handbook
Of Experimental Immunology, Volumes I-IV (Weir and Blackwell, eds., 1986); Protein Methods (Bollag et
al., John Wiley &Sons 1996); Non-viral Vectors for Gene Therapy (Wagner et al. eds., Academic Press
1999); Viral Vectors (Kaplitt &Loewy eds., Academic Press 1995); Immunology Methods Manual (Lefkovits
ed., Academic Press 1997); % Cell and Tissue Culture: Laboratory Procedures in Biotechnology (Doyle &
Griffiths, John Wiley &Sons 1998)= =% < k. Alxmjed 2 wix|o] #gh Arb4 7ol dsel=
Large Scale Mammalian Cell Culture (Hu et al., Curr. Opin. Biotechnol. 8 (1997), 148); Serum-free
Media (Kitano, Biotechnology 17 (1991), 73); Large Scale Mammalian Cell Culture (Curr. Opin.
Biotechnol. 2 (1991), 375); % Suspension Culture of Mammalian Cells (Birch et al., Bioprocess
Technol. 19 (1990), 251)& =g 4 9t}

o, el olalg F7] A AAAE AN et sle] AAdE ¥ ouge w44 ol
7] fletel AFHE AQ B ¥ oWl s]o) Aol @FHE e ohdh,

gejelol 77, WY A 2 2 uiId ot Zajoly
welo] AL Ejelol #F L TepaulEE 7] E 1o sk,

V. B33 N06-24/0 (wild-type)d} &Mool -+ 2.5% At 2#o]=2] LB(Luria-Bertani) X+ AB
Folo]E viX] (300 mM NaCl, 50 mM MgSO4, 0.2% vitamin-free casamino acids, 10 mM potassium phosphate,
1 mM L-arginine, 1.0% fumarate, pH 7.5; 38)% WX 2 AF&3}e] 30Co|A vjdslict. F24ol ALE% E.
coli #F+ 7|EXHoZ LB wiAE Al&ste] 37ColA wldsteitlh. Broad-host-range ¥ pRK415 2
derivative ZefAav|=E 71 V. By FA #F5 3 pg/ml tetracyclined H71e wixo] wjgstdiot. E.
coli @52 75 wiAel FABAE H7Fd v 100pg/ml #IAH, 20pg/ml SZFHAUF, 15ug/nl HEZA
olFdS H7tete] wiFergitt. Bl AMEd EZetolmEL 1] i 1o A sl

_13_



[0068]

[0069]

% 1] 2ol AgH wuHel #F 3 Fepans

Strain/plasmid Genotype Source/reference

E. coli

DH5a (DBO lacZAM15) recAl enddl gyrd96 reld! thi-1 Laboratory collection
hsdR 1 7(rgmy") supE44 deoRA (lacZYA-argF)U169

SMI10Apir thi-1 thr leu tond lacY supE recd:: 1
Rpd-2-Te: Mudpir, OriT of RP4, Km*

IM109 enddl recAl gyrA96 thi-1 hsdR17rg mg ) reld1supE44 Qiagen
Mlac-proAB)[F traD36proABlacl"ZAM15)

BL21 (DE) E. coli strain B F" dem ompT hsdS (ra” mp’) gal (DE3) Invitrogen

V. vulnificus

MO6-24/0 Clinical isolate 2

CB504 MO6-24/0, whpP::mini-Tas lacZ1-Km* £

HS031 MO6-24/0, smcR, Km® 4

KL321 MOG-24/0, AclpP This study

KL322 MO6-24/0, Aclpd, Km® This study

KL421 MO6-24/0, Alon, Km® This study

SMBO1 MO6-24/0, AclpX, Km"® This study

V. cholerae

ATCC14033 Serovar O1, biotype ElTor, serotype Inaba ATCC

V. harveyi

B392 unknown 5

V. parahaemolyticus

RIMD2210633 Serotype 03K6 ATCC/BAA-238

Plasmids

pRK415 IncP on, broad-host-range vector; onT of RP4; Tc® 6

pRK415-clpP pRK41S containing V. vulnificus clpP gene, Tc® This study

pREK415-cipd PRK415 containing ¥, vulnificus clpA gene, Tc® This study

pRE415-lon PRK415 containing V. vulnificus lon gene, Tc® This study

pREK415-lon6XHis PRK415 containing V. vulnificus lon gene with 6XHis This study
codons, Tc®

pBluescript IT SK(+) Cloning vector, Ap Stratagene

pDM4 Suicide vector, orR6K, Cm" 7

pUC4K aptl, Ap', Km" Pharmacia Biotech

pSKelpXup pBluescript I SK(+) with 670-bp . vulnificus clpX This study
upstream region

pSKelpXup/down pSKelpXup with 1618-bp V. vulnificus elpX downstream This study

region

_14_
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[0070]

pSKelpXup/nptl/down
pSMB01

pSKelpPup

pSKelpPup/down

pDM4-AcipP
pSKelpdup

pSKelpAup/down

pSKclp4up/nptl/down
pDM4-AclpAKm"

pSKilondup

pSKlondup/down

pDM4-Alon
pCBO14

pQE30
PRE-SmcR

pQE-SmcRyimasciosa

pQE-ClpP
pPQE-ClpA
pQE-RpoS
PQE-VhLuxR
PQE-VpOpaR

pET28a
pET28a-VcHapR.

pSKelpXup/down with 1.2-Kb nptl gene

pDM4 with 3.6-Kb DNA of internally deleted and npil
inserted cipX’

pBluescript IT SK(+) with 566-bp V. vulnificus clpP
upstream region

pSKelpPup with 719-bp V. vulnificus clpP downstream
region

pDM4 with 1.3-Kb DNA of internally deleted clpP
pBluescript II SK(+) with 819-bp V. vulnificus clp4
upstream region

pSKelpAup with 819-bp V. vulnificus clpA downstream
region

pSKclpAup/down with 1.2-Kb nptl gene

pDM4 with 2.7-Kb DNA of internally deleted and #pil
inserted cip4

pBluescript II SK(+) with 647-bp V. vulnificus lon upstream
region

pSKlonAdup with 514-bp . vulnificus lon downstream
region

pDM4 with 1.2-Kb DNA of internally deleted lon
pHKO0] 1containing the upstream region of the CPS-cluster
(wza-hixeAB): Tc"

Expression vector, N-terminal 6-His tag, Ap®

PQE30 containing the V. vulnificus smcR ORF, Ap®
PQE30 containing smecl Y171A and C198A mutated
region, Ap®

PQE30 containing the V. vulnificus clpP ORF, Ap®
PQE30 containing the V- vulnificus clp4 ORT, Ap®
pQE30 containing the V. vulnificus rpoS ORF, Ap®
PQE30 containing the V. harveyi xR ORF, Ap®
PQE30 containing the V. parahaemolyticus opaR ORF, Ap®
Expression vector; T7 lac promoter, oriF 1, Km®
PET28a containing the V. cholerae hapR ORF, Km®

This study
This study

This study

This study

This study
This study

This study

This study
This study

This study

This study

This study
3

Qiagen
This study
This study

This study
This study
This study
This study
This study

Novagen
This study

ZIHSd 10-2019-0074387
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[0072] [ 2] 290l A48 Lol
Primer name Sequences (57=237)
lonA-upF GATCGTCGACGGAACGTTCCGAGCGTATCGAGATCCC
lonA-upR GATCCTCGAGGTTTCTTGACGCGGTTACGGATGCGC
lonA-downF GATCCTCGAGGGCTGCACATCGTGGTGGTATTACAAC
lonA- downR GATCGGGCCCCCAACTAGAGCTACTTGATCACCAGAC
lonA-comF CCCAAGCTTATGAACTTGGAACGTTCCGAG
lonA-comR CGGGATCCCTATTTTTTAGCGTCAAACTCCACCCC
clpP-upF GATCGGGCCCGTTGAAGCACGTCAACTACCAGAACTAAACG
clpP-upR CGGGATCCGGCGACATTGCATTTTTTTCTTGGTAGCTCAT
clpP-downF CGGGATCCGACTCATCGCAGTGCATAATTTGCCTGCGC
clpP-downR GATCGAGCTCATCTTCGCCCACATAACCCGCTTCTGTTAG
clpP-comF GATCAAGCTTATGAGCTACCAAGAAAAAAATGCAATG
clpP-comR GATCGGATCCTTATGCACTGCGATGAGTCAATACTG
clpA-upF GATCGGGCCCGCAGCCTGCTGTGGCGTGAATTAG
clpA-upR GATCGGATCCCCAACAATGCGAGTAGGAGGTGTTC
clpA-downF GATCGGATCCCGCGTGAAGAAGCGGTTCATTAAAAG
clpA-downR GATCGAGCTCCATCGTAACGGAACCATGTATCCCCC
clpA-comF GATCCTGCAGATGCTTAATAAAGAATTAGAGTCGAG
clpA-comR GATCGGATCCCTTAATGAACCGCTTCTTCACGCG
clpX-upF CGAGCTCACCTAACTCACGTGTGATGATTCACCAGCC
clpX-upR CGGGATCCAGCAAGATGTTACTCTTACCTAGCTCCACG
clpX-do wnF CGGGATCCCGTGTTGCTAGAAACCATGTATGAACTGCC
clpx-dow nR GCGGGCCCTCATTGAACGAGTTGTTCTGTTCTGGGTCC
SmcRexp-F CGGGATCCATGGACTCAATCGCAAAGAGA
SmcRexp-R GATCAAGCTTCTGGTGTTATTCGTGCTCGCG
ClpPexp-F GATCGAATTCATTAAAGAGGAGAAATTAACTATGAGCTACCAAGAAAAAAAT
GCAATG
ClpPexp-R GATCGGATCCCTAGTGATGGTGATGGTGATGTGCACTGCGATGAGTCAATACT
GCG
ClpAexp-F GATCGAATTCATTAAAGAGGAGAAATTAACTATGCTTAATAAAGAATTAGAG
TCGAGC
ClpAexp-R GATCGGATCCCTAGTGATGGTGATGGTGATGATGAACCGCTTCTTCACGCGTT
GIC
RpoSexp-F GATCGGATCCTGAAAAGAGGAGAAATTAACTATGCATCACCATCACCATCAC
ATGAGTATCAGCAACACAGTCACC
RpoSexp-R GATCAAGCTTTCAATCCATATCGATATCAAACAAATTTTCC
lonA-comF CCCAAGCTTATGAACTTGGAACGTTCCGAG
lon6XHR CGGGATCCCTAGTGGTGGTGGTGGTGGTGTTTTTTAGCGTCAAACTCCAC
[0073]
HapRexp-F GATCGGATCCATGCTCAATCAACAACTCAATTG
HapRexp-R GATCAAGCTTCTAGTTCTTATAGATACACAGC
LuxRexp-F GATCGGATCCATGGACTCAATTGCAAAGAGACC
LuxRexp-R GATCAAGCTTAGTGATGTTCACGGTTGTAGATG
OpaRexp-F GATCGGATCCATGGACTCAATTGCAAAGAGACC
OpaRexp-R GATCAAGCTTAGTGTTCGCGATTGTAGATGC
SmeRY171AR CAAACAGCGAGGCACAAATGCCGTGG
SmcRY171AF CCACGGCATTTGTGCCTCGCTGTTT
SmcRCI198ARH GATCAAGCTTCTTATTCGTGCTCGCGTTTATAGATGGCTAGCATGTC
[0074]
[0076] Axd 99d 229 2 AHA
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3t7] Zgol AEE o]83le] (SmcRexp-F / SmcRexp-R; ClpPexp-F / ClpPexp-R; ClpAexp-F / ClpAexp-R;
RpoSexp-F / RpoSexp-R; lonA-comF / lon6XHR) oA PCR WA =S pQE30 (smcR, cipP, clpd, and rpoS) B
pRK415 (lon)ell 24938k tt. AZ3 SmcR, ClpP, ClpA, RpoSE E. coli JM109 cellS 0]*‘13}0# 1 mM IPTG
H7Fsk LB iR o] wjeFsle] =& A A, AZ3T Lond V. B/ FEA NM06-24/0 host cellE o] &3dle 1
mM IPTG7F @718l LBS i« wjoksle] mbutdl A7t spud® 423 gmde Ni-UEdz Eaolq =M 13
AYE o] gdto] AASQIL, rLone BF FAS FXA717] Y&, 50 mM Tris-HCL, pH 8.0, 10 mM MgCl,, 10%
SYAME HHE T4 (dialysis)sF T},

i

A 24

A¥= FH4A W SHE Ao Hy + FFEHEAE JUERSIYE. Student’ s t-test (SYSTAT program,
SigmaPlot version 9, Systat Software Inc.)& AF&3te] A A4S #3190, 7 =H £ Ede A9
of YEh} 2+ P-value 0.05<p<0.001 H=+= p<0.001%E ZHZb # HiE #+2 YERAACH

ZA4AM AR V. EYFFE AEA T CPS AL 7L FY

3
WA g mRAA s A
2 3

W Aol e V. FLTFE FAW|(AE Fol, whpP FAMODE ok
Bl viste] BET QAo HATE AL wusdt. 1. FUsFae) (s BAel W Lxel A9u A
A &9l5r] §isked, AB-Frlelol= ZalolE AelH 30T Ei 42CAN AL V. Eymse] T2y
wEYAYS Basan

=i wpeelel AE7E A PSe) el wlAskgith = 1AS] A wob, 42T Zxistel] )
V. By g2y gEi 0T MeE AxRd FEd Aow molr £9d Frrt

CPSE AAdstA Jtsh= Aol (wbpP) ok HId Ao Wol (PS7F AAH L A &2 Aoz dddn. HA
CPSE FEsto] B4 A 3k 42T xdsol] widd ofdd V. 1772 (PS Aol AsteAvk (= 1B
2 0).

=, (PS84 whpP EIWolo] A WHEEe] ERU Elglo] LR WIEl, 30THA ARAT ofARelAE B
We 2Ry U7t dehdeh, e, 420N A7 oy 1. ByyssdAs FEe 22y gt
UEETHE 1), 42Cold BAE V. By 2RUe] WEYd slwe] pS §A) Aol 7190F A
s19157] 9lste], 48A1THESE 30T = 42Tel A ABLOT FrbalolE of7h SelolEel A AFAN V. 2i)ys
oA P BEE FEse] 56 2uW FelolaYolrls AelA RAZAT 42CAN AFAD V. By
So) CPs R QoA 1A A Uekskisdl, ol wbpP Selwolsh FASIACHE 1B). 30T AFAT
oPE W whpP Bl fo) (PSS s ZH7 (PS Eelwlelold M 125 + 6.3 % 41 + 5.2 nge 2
241 FElTh, 42TelA AAIT oFAHel
E

N

AN

A FET BEA e (PS 5EE (PS ZHHH oA wd 56 +

4.2 ngo| AFFEZA FEHFOIJHE 10). (P-4 Edrold o& FAdE AEL Alo]|z2 7, T8 F
el wpel o] AlE 94 528l &3 STt oste] e Ao RRE ] AX gto] HaET] Wil 3o
Atsly] Yske], 30TCoAA A9 AES 2X F

o =<

2 AARXG. A4 AR FAd oig g 2= 59E

o] g PBS(Phosphate buffered saline)oll M =FNAAA F7 }i 24N 7FHESE 30T WX 42TolA] B %A
ZoH= 1D % E). 48A17Hs<F 30ColA EAR A WA AEY(%E 1D % EdA 12 2pE)S 30T (3= 24
BHEGE 420062 dd)oA AL o FAHATG. w2, A W H AZE F BAF Aol o5 FAE
oA AEEE 30T Q2R b))l Er s ANE, 42 C(4i ghil g ol = H A

=

it

F

AN 2. A BHUA Sucke] ABY FF FEe gae AW, AFF 22 AAA S ATH 417
29 24,

A=A RI-PCR : 30C =% Z7olA wigd oy V. FyF 725 217F tE tubed] W ©a1, 30CH 42T
water bathell wlYsle] AE=Z MES AFSAT. o cel IZFE total RNAE FE3aL, M-MLV

reverse transcriptase®} random 6-mer primerE ©]&3}o] cDNAE A|&35FEch. CPS A FAATT gap
-AA

A2 Sold priner ol§dtel AHH RI-PRE Ak, AFH RI-PRZTH o7 24249 ¢ ke 2

_17_



[0089]

[0090]

[0091]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

ZIHSd 10-2019-0074387

e ol gkl wakebe) 2algit,

V. Buy3FEA a5 M06-24/0001 4, CPS AAHE F=2 wzaXd B whfV 7hX9] FH2A 18 = 2H(CPS gene cluster;
6)E XF3h= CPS AP FHAT] HAF 24 o) #A9-Hvh. €54 V. FyFF2 9 (PS AL 4
7} 371 AL Aol o] o] E = ARIA 2ANEEY] 8o, 719k 2ol (PS-FHAF Fel = dA ] wza F3
25 ARgste] AA71EE mbe] ARA RT-PRE Faskalth. 30T H= 42TolA wiFAIXL V. B 52004 9
CPS 4z Fe=EH HAARIALS] Aty FTH 2= 7+ MZA  gap(glyceraldehyde-3-phosphate
dehydrogenase gene) HALZ w=Helo]=3sle] A} T).

42T dFAE e oY V. FyyFa ) PS A FaAte] dAES #Ed Az 30ToHA v
H cellel H3) A EFo] 7ZAES BFsTt. 7] B =F(Lee et al. 2013)A] CPS A& @A
AAbe #A- A (quorum sensing) PFAE] ZAAFQ SmeRell o8] A3t T Alo] HEA orng dF4 %
A ko] AEW SmcRe] F& HESGATE. I A 42TA EFAS W2 ofAE V. YA ] SmeRe] &

o] FAsH HaHe S dEsY.

, 30CAA e MM wza HAF Bl HIwES, wza FAFS] AL #E 42T wEEH Al EAM K

AEs] AR THE 240). CPS F3A Eej2Ee] HAE QS whAE Z2EA SmeRell o3 E4d sty 7]
o, 22CE =Zd AxoA 9 o9 =& ZALSISIT. SmeR-5ol% FAE AMES A28 EsF B2AdA],
T2 =23 A¥EoNA SmcR #o] Awa] 7443893, 1A7F B 42T A wjekst MZ A= SmeR MET}
WetA #FEA7E GFATHE 2B). W, 30CTE =& AXdA= Ha A7 o) & A=A, oY
b A2 SmcRe] Eo)F @A RS A A5H Z2HoMAIZE BojstE Aoz A4 4 Q).

2 0N

.

2

% M

¢

AAd 3. cipP, clpA, B lon EAHOlA SmcRe] AXW A F7} &2

A4 9] SmeR @l ABHE frdskE AAE A1) flste], V. By I o] 54 LR Ewe]
o A ¢] SmcRe] MZEW S zALEFAT)

3-1. 24 E94o] +&

lon A4 EQWHOl FF : Jon FAAE EAWIATIIY] $I8te M06-24/0°] AMAE WEo|E=Zlon-upFet
lon-upR, lon-downF¢} lon-downR Zz}o]HE o] &3] PAEHI tfEAEZ x9S PCR s th. ZF PR A=
S AF aihE go|A|~E3Fe] 5% pBluescript KS(+)ol] o] Alo]A(ligation)d L, SK/ondup/down Z2}2~
=5 Az, pSKiondup/downZHE] Jondup/down insertE 4o} pDM4ol] ligation 3}e] pDM4-A Jons ZA
YR, E. coli strain®]l SM10 Apirell transformationdlted MO6-24/0° conjugationd}H T, 2ug/me & E2
Yol H7tE TCBS wiA oA =gk ZF21UE LBS brotholl Athulekst™ homologous AMZFAA 5% +ARZL
7F 7 LBS EFdolEo| 22y dsgla, At FRYE T EFHY(opaque)d FEYE st PCRS
o] g3te] HFHoE EAWo] JRE Rl

N oo N E
olr

{0

o]

clpP AA EAWO] TF=F : clpP geneS mutation 7] skl M06-24/02] chromosomeS template® clpP-
upFe} clpP-upR, clpP-downF¢} clpP-downR primerE ©]-&3 upstream¥} downstream *] 98 PCR 3}ic}t. Z} PCR
productS restriction enzyme®® digestion 3} ®E5 pBluescript KS(+)o ligation 3} L,
pSKclpPAup/down plasmidE AZFsFE . pSKelpPAup/downZ5-E] cipPAup/down insertZ o] pDM4el| ligation
3Fo] pDM4- A clpP& AZ3A 3L, lon deletion mutant A2 A3} FL3F WHOZ nutant S A Z8FS T},

clpA B clpX A QW] FF : clpd T3S EAW|A7]7] fl8le] NM06-24/02] ANAE HEZHER
clpA-upF¢} clpA-upR, clpA-downF2} clpA-downR Z2lo]HE o] &3] JAEHI g 2EH 29& PCR 3T}
Z+ PCR HAES AT §4 =2 digestion 3] 2% pBluescript KS(+)ol| ligation 3F31aL, pSKelpAup/down =
gan=g Axegrt. pSKelpdup/down Z#A~n =2 BamHI © & digestiondt ¥ pUC4K f-2ie] 71tutol Al WA
FAAHpt DS AYsEe]  pSKelpdup/nptI/downs  7AZ3FATE.  clpdup/nptI/down insertE Ao  pDM4el
ligation 3Fo] pDM4-A clpAm & AZ3 AL, Jon A2 Edwo] A% A7 SA3 WPoz o= A4
=

WRIRA R, clpX gened EAWOIAFY] Ysle]l M06-24/09] AAAES BZHolER clpX-upFet clpX-upR,
clpX-downFe} clpX-downR Zglo]HE o]&s] JA2EHT} eA2EH 9S& PCR 89 tt. ZF PCR BAAES A8t
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a2 digestion dte] EF pBluescript KS(+)el llgatlon 3}, pSKelpXup/down ZEFAv| =S A XSS
pSKc/pXup/down plasmidE BamHIS = digestiongt ¥ pUCAK o] 7hnbeldl Wi FAdxHmptDE A sk

pSKc IpXup/npt I/downs AZ38+A . clipXup/nptI/down insertZ o] pDM4o] ligation 8] pDMd-A clpXkm <
AR, lon A EAWe] A= AT FU WO Z EAWolE AEE).

3-2. Y€ E3 4 A5

opE W Ao FEF AclpP, AclpAd, AclpX, 2 Alon TFE 30T Hi= 42TolA AAAA, o529 A
X EHES SmcR-5014 IARZ A8 ESRS gl 1 AT, 30ToA S oflY fFHT A
clpP, AcipA, AcipX, 2 Alon #F¢ &3|EA SmcR WM=9] ZE7t o =4 Yeldth. =8, 1 wjges
M= o] mAWolo el SmcR M TUHF A&HE o, whH = 2A(% 3A)olA vERG vkel o] 42T
of =ZFH ofdY A EoAE SmcR WEE FEFA Uttt V. Fi/F P ClpP, ClpA, # Lon7l €52
Aolgl= AS #R1sH7] f18ked, ClpP, ClpA, % Loneo AMX | 3t 452 a35 anti-ClpP, anti-
ClpA, % anti-Lon TFE2 ZAS ALgste] BEsiict. oAk3k uiel o], ol dmade A4 wjgk 2%, =

30CelA A Ax el E9Wsl =As, olge AxU w2 d3 1, F 42TAA =
FEE AT

=, M U SmeRe] 4¢& A3 ZRHOMAE 2] fd v ZRE oA EdRio] AEE wgste Ax
W SmcRel & #AI A}, 300l wldE cipP, clpd, lon EAWololA oY V. EijyF o Hld
SmcR ol AA F/HEES AFSQTE. g ofAE V. By AS- 42°C Z7stel A= SmeRe] Fol i
Hi= WHH, cipP, clpA, lon SRl AE 233 ddo] HolX| gttt o]& Fal 524 278kl SmcRe
w3llell ClpPA9F Lon ZZE|oMA7F Hofshs & 5 AT

[

ol m‘ﬂ
)

A Ao 4, SmcR ¥ T CPS Ao gt cipP, cipA, B lon EHWolo a3
4-1. SmcR ¥

SmcRe] AZEW @loll W3k cipP, clpd, Z lon EAWole] Fy= ZAEY] €8led, the wild-type strain
harboring the broad-host-range vector pRK415, the mutant (AcipP, AcipA, and A lon) strains harboring
pRK415, ™' the mutant strains complemented with the corresponding intact genes in pRK415 (e.g., pRK-
clpP, pRK-clpA, or pRK-lon)E 2A]7F o] A%<l 42T =ZFA|ATHE 3B~D). 3-SmcR BAES A&3dte] d-
E Az sl A" B BAS Faste], 1 A7 4E SmeR ME AEE R wE=e} wlastelch. H
2 2AZE ol TRl 42T o] wmFo] X &Ho| wl ofAE A A ] SmcRe] AEW FFe HAHom 3
Aotlth. WhiE, 42Colx A3 vFAIE SF mEE ok dFoMRET A7) 37 EdWo] Tl A
AZW SmeRol T & o] EWEith. 7] 37HA EdWol d e W opE TR 42ToA A& A
bl sl iAo w & wzretgivk. ey, Eek2v= pRK-clpP B pRK-clpA® 747} WFEAS W, AclpP
2 Acipd EAWOlE SmcR AIEY HHE ofAYP I FASHA YEFST(E 3B 2 C). A lon mutant harboring
pRK-lon Z-5-o 2AelA, SmcR2 42Tl w=F¥ A & AEWoll A xxt A A=A eFkth(= 3D).

s

I~

4-2. CPS

CPS FZ2& &4 : V. FYFFEE 48 h &S AB-Fuleo]E opr} ZeolE uigksto] Aehd A2E o] 10
mle] PBSell #FolFar 1AI3E F<t 30T & w7l A wigFstlet. PBSel o} v EPSE A|A F AxE
2% EDTA, 0.9% NaCl &Holl &EoJFaL 4Tl 1A &t Mgt Aol F2jub2 (PSE olehe HAAZ F
D. W.ell o 5% 2~EjZ] Aol SDS-PAGEsITE. A Jdol E&¥ C(PSE Stains-All (Sigma) A3t
gelstdet. FEE (PS AZFS f8l 2724 Sol4 vjAEA IS ol &a3ith. 200 BE &4
ml9] &5 FAH96%) el H7bgh & 100 o] FhikE AleF(0.1% w/v solution in 100% ethanol)& 37}kl 60T
L h &k WA, A &S 530 moll A 0DE F7gdkal, D-(+)-2FE4 Bimdto] =g o] E(Signa)
TEHEE 549 0D greziE A Ul 2EFEd S ARtsksit.

CPS F-AA SH2ES Z2RH AL EAIY] ¥ FFEA( Luminescence assay) : CPS AT FHAL
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ek A2AS Q& pCB014 (CPS cluster promoter—/uxAB reporter gene fusion plasmid)E 7}d #FE 30
A Bl A AB-Frldlo]E(3 pg/ml tetracycline ¥71H) B Z(broth) ¥I&3FH cell mass (ODsgsum) <t
Light production (relative light unit, RLU)S A3}tk RLU AL 98] vtz 0.06% (v/v) ot
ggslo] =2 9:12 Alo] luminometer (TD-20/20 Luminometer, Turners Designs)Z o]&3le] W =4S 3191
Aoj A} 7S cell mass (ODsgs) #FHSE U79] specific luciferase activitys AXFsFATE.

9
¢

g

ax ¢ 3R 44 ZRHokA =Mool M SmeRe] AW e F7tell ZI91%, clpP, clpd, Ei= lon
ARiolol oJsf CPS frdxk SFe2H 9 AL d&S WA A 918k}, A7) FeliE Y oole] JAE
F-91(pCB014; 3)0] ZEREE ¥Fe= JuxdB-AAL HEE §3 AW = iﬂlE-‘ﬂ LR 5“3% oFAe
SoEAWe] gl BUEsglth(= 4A). A T % 37N =inio] ESol el pCBOl4 oA
ol el EUdt &5t vlaste] of 3~4ul) FItSIAT. gk CPS A2tol —ri Xd*} gl

i SmeR7F CPS f3dab Fe{ =g o] ZdAbel] thgt %‘**é%x}i‘r—t— Aol Hiusong, Feiivss
iwlo] w5 B opAd el o] Aibw CPSe] F& Hlﬂ‘ STH(= 4B). 30Tl MR 42Tl opA

I

+

ox oﬁt EE il

].
o A ArERY. 549 (PSY¥, 30T 42°Co A Z+zy At oA E M EoA FE S
138 + 23 % 30 + 16 ngd] AT FEL} F5ZoIATHE 4C). EAW] MxoA FE3 (PSE
Ay, 30T 2 42T & vhollA A3 A Eedo] =T 30ToA A3 ok R (PSE ¢

>.2m

o SAE PSY, 742 30CelM AT AcipP, Aclpd, R Alon #FAA £3F FEE 1

=

(}bj\
ol 263 £ 13.2, 387 + 5.0, 2 228 + 7.9 ngd ZHFEA BEo|AvHE 4C). AcipP D Acipd &
AWolE 49 (intact) FAAE HEsH 30T TE 42T A CPSE AAksHA HEd], ol Z+z 30T TE 42
CollAl Ags ok Mo Ha fARIATE. 28y, jonS® HEFS Aljon =AWl 3 v 29

Faglo] CPS ol 8] wtdtt.

=, AlE W CPS FAAF o] 23& SmeR Fell ¢&EZ o)) cipP, clpd, lon mutant W SmcR ko] wWalo] u}
2k CPS 3zt AL 2 AAd=fe] Wstele A #Fs Ay, A 71A] Edwo] BFoA (PS FHAtae] A
Ateol F7MES WA AL(E 44), AAFY] ®sto] whe} CPS AAFE WsgS B 4 9l

e iy

AAle] 5. ClpPA & Londl &% AZF SmcRe] Sold GidE 3|
5-1. ¢ HEZ auid i3] &4 24

ClpPA T @%3]: 20 ulef reaction buffer (50 mM HEPES, pH 7.5, 100 mM NaCl, 20 m MgCl2, 1 mM DIT, 2
ml ATP, 10% glycerol)o] 1pg® rSmcR¥ rClpA o] == o] i, rClpP (0 to 0.5 pg)= H7Fshd]
BTCOA W A

Lon ©WARSF: 20 w2 Lon ¥HE B¥ (50 mM Tris-HCl, pH 8.0, 10 mM MgCl,, 1mM DTT, 2mM ATP 10%
glycerol)el 1ng® rSmcRe] EFEHEE Alo] F3 rLon (0 to 1ng)S #H7}sle] 37ColA #-3S Al 26l %T).

WS & Adojx MES SDS-loading buffer (100 mM Tris-HCl pH 6.8, 4% SDS, 0.2% bromophenol blue, 20%
glycerol, 200 mM DIT)Z Z7}sle] WHgS W33l boilingdt § SDS-PAGER E]3}a Fulx EF o Aslo]
A pandE ¥HEEFSATE

5-2. A}

Snckel CloPA~ % Lon-fio= RISl AGAA A3 A kel 271k Do) Sack, CloP, Cloh,
Lon A% oA A} 2 CIpAS WHSH S B3

skal, ClpPE F7iste] ©MARs] w-&s MAIAIZ]aL, A4 Al 1 *(}71 %ﬂ% #olA WS FAAIAT.
% HAE QxR g Ae) kS SDS-PAGEE 7FA8lErelth. ClpPE ClpA FAAlel SmeRS HealA] %S}Cﬁﬂ
(&9l 11, = 5A), ClpP B A& vk A7 &4 WA o R SmeRe HAar¥ oz A= (add 3 WA 10,
% 5A), SmcRE 20% o A9 &ddtA Atk H3, SmcRY ClpA ¥ AR &= =719 ClpPY FXo
9= Jrh(Hl 2 WA 8, &= 5B). SmcR thAl, ClpPX &A=z Eas= Aoz %elzl RpoSE ClpPA vhild R

3l F7F Aol H7kekvh. RpoSi= ClpPAdl o] s Aeksx] edst=dl (2] 12, = 5B), ©]i= SmcRel o
gk ClpPAS] Eol S ongt}t. fFAFSEAl, SmeRell th&dk Lon®] W Afs] &4 Algtalsivt. ClpPA-tHi 2 i3
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3ol A vehd vhel Zo], dulA e o] ZREoA & oEAX (% 5D) sHH Y mIEA A Lon &4 i

AlZE oEAQL Ao YERTHE 50).

%, AAE SmcR¥ 72+ ZREEHOMAE o] &3 <l HIER guld s gt 43 ClpPA® Lon EF SmcRE A

Hor HaA7|E Aoz AFEQh. ClpPY ClpA Z+H7 Z2HolA| 9} chaperoned 7]%5S ©3dsls wwd=a
LR AdSE 18

1
A R M7k Al AR Tss 2 Eeke 3eR 4EA i weEbA 2 AdFeAE 2
sto] W H7bd Al V)so] §les BAFT 7€ ATtollA ClpPe] X TFE partner chaperone?l ClpX7h
ClpPe} 7] RpoSE HalA7]E Aoz dex] gomg B Ao Clppe] v A Rs] &do] ClpAst ZEd
SmeRE Sol3HAl AN FE BHoF7] 91 RpoSE 71AE bl UL, L ZAF RpoST wEAIFIAl & A
o2 AT
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