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$ ORZ PROHFXODU ZHLJKW DOJLQDWH RRQBYDFAFKIRFIRGORQLVUXSWYV

IRUPDWLRQ DQG HQKDQFHY DQWLELRWLF HITHFWLYHQHVYV

ODQRQ ) B3UPWHRKIU& 3RZMHO/MRQ $ .POVN3RZRQOD G eHHDRNQ D K

JORUDQKBOLDQ YRUWRIE © $3068H 'HYVHWQMD {'BYD® : 7KRPDV

$GYDQFHG 7KHUDSLHV *URXS &DUGLII BQ& Y G ML WBSORKRRIOQR 'HQW
RMWLRVFLHQFHYVY &ROOHJH RI /LIH DQG (QWBIQURGRNQWD & [BIFLHHQ FH.V  (
&KLOGUHQV +RVSLWDO RI :DOHV 3DHGDRDWWUILFBOIHVIKDDMRYE OHGLFL

6DQGYLND ©“1RUZD\

5XQQLQJ +HDG 20LJR* &) GLVUXSWV SVHXGRPRQDO PLFURFRORC

$GGUHVV FRUUHVEIRQFEH QBHWFKDUG SULWFKDUGPI#FDUGLII DF XN
SUHVHQW DGGUHVYV

€ $OLVRQ $ -DFN &XOWHFK /LPLWHG 3RUW 7DOERW 8.
€ +DQQDK )ORUDQFH 8. &HQWUH IRU 0D P PHD OLL@IY \6 \% YLKOHALIQR] W6 L R

(GLQEXUJK 8.
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,Q FKURQLF UHVSLUDWRU\ GLVHDVH WKRQBORPWEBR RR GRIQWMHY{ B\L
Pseudomonas aeruginosa ZLWKLQ WIKSHOD\W DD\ LPSRUWDQW UROH LQ FRQWULE
UHVLVWDQFH WRINWUHBWRPIHQW PRB@QHO RI SVHXGRPRQDO PLFURFRORC
XVLQJ DUWLILFLDO VSXWXP $6 PHGLXP HZIDNFRMWWBRIEOR Y KHHRD WRXQOW ¥
ZHLJKW DOJLQDWH ROLJRPHUV 20LJR* & PLFRQFROREG RIRR@DW UR E
DQG WKH HIILFDF\ RI FROLVWLQ 7 KN W MFX G IEHNAR Y IP\E O&R)\ HIGY R O D@MHAD (
DQG UHIHUHQFH QRQ PXFRLG DQG PXFRLG PXOWL GUXJ UHVLVWDQW
%DFWHULDO JURZWK ELRILOP GHYHORSB® XYWQD G GQ WLDFEW OR Y/ \ZBIV
DQG LPDJH DQDO\WLYFIXWQOBRBWEFRQ QDRQGVYFRQRFADIOPQBVRVFR S\

BVHXGRPRQDO JURZWK LQ $6 PHGLXP ZDV T™BVYBRGXWWGRZAL WK LQFUH
DQG WKH IRUPDWLRQ DW K RI GLVFUBWHRQIYHOWLRRDDURFERRRWK H®
PHGLXP FROLVWLQ UHWDLQHG DQ DWRQLW\EWRWIQKLIE L W OIW R YK RN
ZDV LQFUHDVHG WR —J PO LQ $®WVHWGLRYPDQHHWW B E Q QVKRIGWAL
PRGHO LQ WKH $6 PHGLXP WKH HIILFDFRAELFROENWLQ!ZDV GHFUHDV
WUHDWPHQW KRZHYHWHSHEXFE® ERRH OP GLVQE OWHR Y RSFROLVWLQ
UHWDLQLQJ LWV DQWLPLFURELDO DGEMWAKMULRML\VE LQ G L FXW6 GWVKLDUF XC
&) GLG QRW FKDQJH WKH RULHQWDWLRXSR | WXV D\CSIH W WRP FHIDVULE
GHPRQVWUDWHG WKDW WKH ROLJRPHUV LQGXFHG GRVH GHSHQGHQV
SVHXGRPRQDO TXRUXP VHQVLQJ VLIQDOWXH SRKWMNEWLQOGLRAVQUHADQ
VLIJQLILFDQFH RI PLFURFRORQ\ IRUPDWLRQ LQ WKH &) OXQJ DQG KL

0'5 SVHXGRPRQDO LQIHFWLRQYV

.H\Z R U ®%udomonas aeruginorsa FROLVWLQ F\VWLF ILEURVLVY DOJLQDWH 2
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7KH RSSRUWXQLVWLF *UD Pséudchidids acHigR@aVK\RJRRQG LQ D UDQJH RI
FKURQLF KXPDQ UHVSLUDWRU\ GLVHDWHIVSXQFRQBUQ G EXHBROH D REBYV
F\WWLF ILEURVLY Z)YLIH WKRUNWNDWHQLQJ DXWRVRPDO UHFHVVLYH JH
DITHFWLQJ LQ &DXFDVLDQ OLYH BAXUWBNH OLTHGX FR G XPLHI DIP\G
DEQRUPDOO\ YLVFRXV VSXWXP UHVXODMNJDQHHKHIIHRWURI LPFX ER FMWHLD
FRORQL]DWLRQ RI WKH OXQJ E\ D QXPHHXWRY RESS\RWE\VQRWDEBEND'SDWKRJ
aeruginosa, ZKLFK ZLOO SUHGRPLQDWH ZLWK WLPH

'LWKLQ WKH GLVHDVHG OXQJ SDWKR BGHOWEYW - RIVRVDWLRQ UH
K\SHUP XRVaeiightsa VWUDLQV P.aerugingg@ WKLY DGDSWLRQ RFFXUV ZLWK
VZLWFK WR WKH PXFRLG SKHQRW\SH FKDUDFWHUL]JHG E\ RYHU SURC
0z ! N'D DOJLQDWH H[RSRO\WDFFKDULGH (36 7KLV VZLWEK
PRGLILFDWLRQ RI DF\O KRPRYV HSauhomad F WIRMRO B@H DRI DO 346
GHSHQGHQW TXRUXP VHQVLQJ 46 V\VWHR@ RI YALXIO BDQMHICHWRUR
HJ S\RF\DQLQ DQG K\GURJHQ F\DQLGMWH DIIRWGM EHRWXE /UL DD JUR
KRVW LQQDWH LPPXQH UHVSRQVHYV LQFOKIGQ GHIKY BHREFUMBY¥MW DD G
R[\JHQ VSHFLHV OXFRLGDO SVHXGRPRQDO VWUDLQVY DUH RIWHQ
DQWLELRWLF VHOHFWLRQ DQG Rl &) SDWLHQWY DUH FRORQI
0'5 P. aeruginosa

,Q FRQWUDVW WR VWDQGDUG ODERUDRNPODWLR&HRY RD\WHBWMW LD

VXUIDFHVY ELRILOPYV ZLWKLQ WKH &) OX¥XQBDORUFPL BVRGRQ FDGKHWVWIHQW |
HPEHGGHG LQ UHVSLUDWRU\ irvitie LYW X G PHgrugititb@aVIWR P &)
OXQJV URXWLQHO\ HPSOR\ QXWULHQWO ULUAKZ WHG IRDJ W R HROSONHLLP & 1HD B/ [R
0+ PHGLXP VXFK PHGLD IDLO WR DGHTXDMWHROQ\PWDSW R G X\MFHHF WHW RCP*

ORUH UHFHQWO\ GHILQHG PHGLD6VRPHGDXPD BWQM BLRQQJS XW XP
FRPSRQHQWYV RI &) VSXWXP HJ '1$ PXPLQQBLRDPAIU@R D/HLCEBWY KDY RW |
EHHQ HPSOR\HG WR PRGR.GeiwbsaEHKDYLRKHMH $6 PHGLXP PRGHOV

KDYH EHHQ XVHG WR VWXG\ WKH DGDSWQWXRNRQQRI SORMOKHRIHQR PMIR W



VHTXHQFLQJ DQG PLFURDUUD\ H[SUHVVIDRQBQRILAO@GE WHV QW KON H
HITHFWLYHQHVY RI DQWLEDFWHULDO WKHUDSHXWLFV

7KLY GLVWLQFWLYH ELRILOP PLFURF®PYREH H R UFPHRRXROQNIUD WHE &)
vivo LQ IUHVKO\ HI[FLVHG LQWUDOXPLQDO PDWWNXGDLE \DRDBYIHQDDYRI VH
IXUWKHU VKRZ®Q BARDMDPY REVHUYHG LQ QXWULHQW JO\WPLWHG FRQGL
UHFDOFLWUDQW WR DQWLELRWLF WKHUDBRH:;®HVWL.RQHD K B QGHIGL WHRD\I
DQWLPLFURELDO WKHUDS\ WDUJHWH® WRM\ELR IWEPF IS\R OWKIHWHRI R IUDH
FKDOOHQJLQJ

7KH DFTXLVLWERR®@oRINAS5LQ WKH &) OXQJ KDV OHG WR D UHVXUJHQ
LOWHUHVW LQ WKH EDFWHULRFLGIRNBPGWRE LFRDMU\F\FBROV VAKIHW R 2
DVVRFLDWHG QHSKUR DQG QHXUR WRHDNLWYUO\ XVHGE ROR WWIHD WVOLLG
WKUHDWHQLQJ LQIHFWLRQV DQG [BW B QHIQK B M® BVKIHKIPSHQNVY Rl)
LQIHFWLRQ E\ 0'5 EDFWHULD : K LHOPHD U@ LO/RAZD Q F H WAKRH FHRPCHLLVIOW 1IQ
RI FROLVWLQ UHNHVD/O®W MUY IRQMHIAVW DQWLELRWL

‘H SUHYLRXVO\ GHVFULEHG WKH XVH RDWH RD IPRIPHAX C20DU. FRHL J K \
&) . JXOXURQLWIOMBPLGHAZUHH Rl SRO\PHUL]DWLRQ >'3Q@ RI
WKH VH DLahthdra hyperborea DV D SURPLVLQJ QRYHO WKVt S\ LQ &)
VWXGLHY GHPRQVWUDWHG WKH DELODWWRIUZODIRXW)DFH WIRDRRBLI)
DQG ELRILOP JURZW Rsdutlo@dhes FFSFRIQGFRQYHQWLRQDO FXOWXUH ELRI

,W LV KRZHYHU LPSRUWDQW WR GHWHRUIFRO.® I REHWEBBVWZBOUIR®

JURZWK ZLWKLQ WKH LQKHUHQWO\ DQWHIERR WK B UMW N WID@ VW RHFUR
GLVHDVHG &) OXQJ

7KH REMHFWLYH RI WKLV VWXG\ ZDV WIRLEQFHRWR2OODWR WKH WKHU
DQG FROLWWIitd) PLGF DRRFRORQ\ PRGHO]H GHWHHD UDR WWKERIOIUHVK FOLQI
LVRODWHYV IURP &) SDWLHQWYV DQG K ¥tlifinogaV5 HI R B HMK-HH ,3DMHHWDQ D W L |
,3$53 SODQNWRQLF DQG ELRILOP FXOMWHHIRAXFRILBLO'G WA\SH 3%$2 D
1+ $ ZHUH VWXGLHG LQ 0+ DQG $6 PHGLIDRMHKMBHYRORISHEEPLFURF
PHGLXP DQG LQYHVWOAUWWRIG2WKHRPR) WKMRHPRIRINOPY DQG IXUWK

d



GHWHUPLQHG WKH HIITHFWLYHQHVV RI O IF\RW EQQ DAVKHRIQI W B WDRV PRIV
RQ WKH PXFRLG &) LVRODWH 1+ $ JURZQ XQGHU SODQNWRQLF DQ
UHGXFHG LQ WKLV $6 PHGLXP ,Q FRQWUDNW GRYHIBH&HQ G HIQHW D QE
ELRILOP SURSHUWLHV DV ZHOO DV P BFRQWMWit0 Q6P RUGK\HWHI DRAVOLY H Q +

WKDW DGGLWLRQ RI DOJLQDWH ROLJRVPEFKRBRGOGRQ\PRWGULHIPHEYD 'SV H X



5(68/76

1RQ PXFRB@uginosa ,3$53 KDYH IDVWHU JURZWK UDWHYV LQ 0+ PHGLXP

PXFRLG RU QHZ QRQ PXFRLG &) LVRODWHYV

*URZWK RI QR aBr¥giRdaGLQ 0+ PHGLXP IURP WKH ,3$53 UHIHUHQFH VW

PRUH DEXQGDQW PD[LPXP DEVRUEDQFH « ZHRWISD UK & 2MWK VRK MV B H O L

IUHVK FOLQLFDO LVRODWHY PD[LPXP DEQYBUEBRBWH DWD F TK LYUHLLQWX V
K UHVSHPWLYOVKH JURZWK UDWHYV R.adi§ikosa R $ P X FFSL G

$$ ZHUH DOVR JUHBIWRHUNKKD@HW KRVVRODWH V DQG WKRVH

RI WKH PXFRLGDO VWUDLQV $$ ,67 ,3$53+# RO®HRANRPRQYKH

KDYLQJ GRXEOLQJ WLPHV DW PD[LPXP H[BRQWQWLDO JUWRINVKVRI

XQLW K UHVSHFWLYHO\

&ROLVWLQ PDLQWDLQNOL WY RBGW WAL RGRW WHK 15 PXFRQFWLF 20LJR*

&)

,QLWLDO VWXGLHY RQ WKH HIIHFW RI[2PILQRPXP LQKDREBGWFRRDOLVWLQ

FRQFHQWUDWLRQ >0,8@ YDOXH RQ SVHXGHRPR@DOUIUVREG/IQRQ 0+ PH
GLIIHUHQFH LQ WKH JURZWK UDWH RI 1L+VWL® ZKH X QI IXW A B PSLDAJK ¢
WR WKH FRQW&BROWKRXJK D UHGXFHG JURZWK UDWHNUHDMWG®IGN K ZD
ZLWK HLWKHU  20LJR* &) RU FROLVWZ® LAL WBY UHI OHEWE)G E\ W
VLIJQLILFDQWO\ GHFUHDVHG FHOO E L R PROVYRIZWQWWDWHIRQPHIQ \8 KZLWAHK
20LJR* &) LQ FRPELQDWLRQ ZLWK FRQIRONISQ FRPSDUHG WR WKH

,Q WKH ELRILOP GLV¥RQSRARD ONMVPY ¥REQ QL/G0 PLFLNFHN RI

/,9( '($'S VWDLQHG K HYWDEOLVKHG SVHXGRPRRDHQRIXRILOPYV GHPI
JURZWK LQ WKH XQWUHDW R GHIRORHORM IRU K ZLWK FROLVWLQ DOR:
PLQLPXP ELRILOP HUDGLFDWLRQ FRQFH®WQ\D&H RRU LOEA(G ¥ D@ X B LDV
DVVRFLDWHG ZLWK D GHFUHDVHG GHQYLW\ R{UMKH UPR X B WDKHD ELR

WUHDWHG ZLWK 20LJR* &) DORQH IRU K WKH ELRILOP KHLJKYV
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LQFUHDVHG )3BRURVIWRPELQDWLRQ WO HDWIPG QWRI F2OLIR* &)

UHVXOWHG LQ PDUNHG)ELRILOPXGRWUXBRMILRORQ XVLQJ &2067$7 LPDJ
DQDO\VLY VRIWZDUHRVKDW HYRDOHPGK HFIDIKWOX DM GXFRIALIURP  “ —P
LQ WKH XQWUHDWHG [FRROQRMOURRZ LWR 2OLJR* &) DQG FROLVWLQ
FRPELQDWLRQ)WUHBWRHEDWDOOHO WKH UDWLR RI GWDGE WR OLYH F
LQFUHDVHG IROORZLQJ WUHDWPHQW ZOWIKRFROPLVWRQG FROLVWRQ L
FRPELQDWLRQ “ FRPSDUHG WR WSKH PRQW URIOW K “

DVVRFLDWHG LQFUHDVHYVY LQ SRURVLW\

OXFRLG DQG QRR. @Xfmstac VKRZ D GLVWLQFWO\ DOWHUHG ELRILOP

LQ DUWLILFLDO VSXWXP PHGLXP

%LRILOPV JURZQ LQ GLIIHUHQW QXWDWHNHW @V RIL D) HR B MEKL WZH. @V IG LDV V]
SKHQRW\SLF GLIIHUM®RKHWHFRXRIHOR BHG LYHRIV XY %6
GLDJUDPPDWLF UBBUHMEH®WDWRPRQDO ELRILOPV RI ERWK VWUDLQV
FRQYHQWLRQDO KRPRJHQRXV JURZWK LQ 0+ PHGLXP ZKLOVW GLVFU
ZLWK DQ LQWHU OLQNLQJ QHWZRUN R36H [ZHWIHF B 8 OXOWQWS RQ\Y® FFKI
PHGLXP OLFURFRORQLHV ZHUH QRW VWURQJO\ ERXQG WR WKH ZHO
LQ VLIH 7KH PHGLDQ GLDPHWHU Rl WKHRGRHD@BW+ “ $FLFURFRC
DQG “ —P UHVSHFWLYHO\ WKH GLIIFHWHRFWKE® VORZSH WKRIW K HJ |
WKH PXFRLG VWUDLQ (ORQJDWHG VW WXRWHIHY ARPSRIWVHG WKH PLF
OLQHDUO\ DUUDQJHG EDFWHULDO FHOOV

*URZWK FXUYHV ZHUH SHUIRUPHG XVLQUXD LFMUO®7 ¥ LSOIUER @YX MWV LLRWQY D
FRQYHQWLRQDO JURZWK FXUYHV ZLWK RYW LB BHQLVAMO PO 3WX UH |
PHGLXP GXH WR EDFWHULDO DJJUHJDWLRIUNEG BLFIHRAHRQFRIY\ LRUP
$73 SURGXFWLRQ EHWZHHQ FHOOV JURZQHWL&MH @WUXDXWKILQPHGLXP ;

EHLQJ FRQVLGHUDEO\ HOHYIDIWHG LQ $6 PHGLXP
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20LJR* &) G LPY &exugingsa 1+ $ PLFURFRORQ\ IRUPDWLRQ LQ DUW

VSXWXP PHGLXP

6(0 VWXGLHV XVLQJ D ELRIL@PadmBgihBsa WI+R Q 3BV \ER\RRUOPV JURZQ LQ
0+ PHGLXP “ 20LJR* &) GHPRQVWUDWHCHPRWY BURDWXRE GRLELWRU
DW + 2LIYJ $ ZKLFK ZDV UHIOHFWHG LQ D FRUUHVBRQBRQJ UHGXFW
0 X F RR. Geruginosa 1 + $ IRUPHG W\SLFDO PLFURFRORQLHY LQ $6 PHGL
% ZLWK LQGLYLGXDO EDFWHULDO FH®DONURIFRERGLRQ WEHDVX G D B
)L & %LRILOP IRUPDWLRQ LQ WKH SUHVHRFID RIHBOZ IR &) G R\VADV
GHSHQGHQW GHFUHDVH LQ PLFURFRORQ\ VL]H DQG LQFUHDVLQJ FHC
20LJR* &) WKH PHGLDQ PLFURFRORQ\ GLDPHWHU ZDV —P Yt
XQWUHDWHR FROQWSROUHVSRQGLQJ &/60 LPDJHV RI 6\WR DQG &RQF
PDWUL[ VWDLQHG 1+ $ K ELRILOPVHIQY B6PRAGRKROMKRIZHNG G
VXUURXQGHG E\ (36 UHG WKURXUKRXWLRKIOFWUNRWIEUK 20LIR* &)
H[KLELWHG D GHFUHDVHG RYHUDOIOF BEDRPL® B FPERO/RDILWK [CHIGV S k
UHGXFHG (36
8VLQJ WKH ELRILOP GLVUXSWLRQ DVVDHG&I60 LBDJIHV RI PDWULJ \
HVWDEOLVKHG ELRILOPV VWDLQHG ZL\DK JH VER O OXWDHHIQD BHIHMR Q VWM U L
PLFURFROQRDLHRQ RU ZLWKLQ D OD\HU Rl FHOOVOLZWRHDPHQW IRU
LQGXFHG D UHGXFWLRQLUQ PJZIUWKDAVDH NHTHPLFURFRORQ\ GLVU>

"YLGHRV RI WKHVH LPDJHV DBXI$ DOUYDRIOOQWOH\RAORQGADWLRQ 9LGHR

&LUFXODU GLFKURLV®PLYBHRWUD RILPHG ZLWKKLOBWPRHLIKW
SVHXGRPRQDO DOJLQFWWHSR YBMFLOQGLLQWHUDFWLRQ

&LUFXODU GLFKURLWPR ' ZD 8 HEWHIERW R WHMN &K HW KIHQUG2WKH KLJK
PROHFXODU ZHLJKW (36 DOJLQDWH SURGXMPH® \EWRREZRD &/ SWFIXGR PR

(0]



LOQWHUDFWLRQ 7KH & FKURPRSKRUH UHVSRQVLEOH IRU WKH &RWW

KDV EHHQ LGHQWLILHG DV WKH FDUERI\@ KXWV RQ WW.KVH. ®Q JLIDIDW A

WKHLU RULHQWDWLRQ 8S&R QVEHBWUQJRIURIPJK WR DOJLQDWH VKR
FKDQJHV RYHU D SHU)IRIG BVERD QPLQWR 6XEVHTXHQW DGGLWLRQ F
&) DW D IROG PRODU H[FHVV UHV>XPS\WH®X®HDQ HQ PRIBIVE GJ & W
YDOXHY $VFDQV WR $GONLRVDRIQ RDEBFRQFHQWUDWLRQ RI PO |
HIITHFW $VFDQV  WR 7KH VSHFWUD REVHWHHGORIRWE&H KLJK 0.

PL[WXUH FRUUHVSRQGHG WR DQ DGREAMQWM BRWFMQ B L DMLY Z P ¢
FKDQJH LQ WKH RULHQWDWLRQ RI WKHK FDWER[\® (LSRN HRIWE DV KH
LQ ZKLFKZ®Y DGGHG WR WKH KLJK 0Z DOJLQDWH&EEHIRUBQBKH DGGLW
D PRODU UDWLR RI KLJK 0Z DOJLQDWH RRP 30 WIRF0&) ZL WK OD/®
DGGLWLYH HIIHFW ZLWK QR LQGLFDWQRR) RIKDI FONERIIDQI WRXSRULH

6

20LJR* &) DIIHFW D FIHQDIOLQLSYHXGRPRQDO ELRILOPV
7R GHWHUPLQH ZKHWKHU 20LJR* &) DRl RFGALWLHF® WIKRIY R FK® QI HV Y
VLIQDOLQJ LQ WKH ELRILOP VI\IVWHPV BEWXIR® FWUR PMRERWREJ WDSK\ P D\
HPSOR\HG WR GHWHFW WKH SVHXGRPRQDORVRXQDDEQ@ PROHFEXOHYV
KRPRVHULQH ODFWRQHV $+/V  $+/ OHY®I®V ZHIRU G¥W HUHPQQWG DW
JURZQ LQ ERWK 0+ DQG $6 PHGLXP ,QLWIRYOVK[BE W+PBQ®W $6RPSDU
PHGLXP DW K DV DW HDUOLHU WLPH SRLDWWEK® ©4 PHBY XP GH YWH;
UHVXOWV QRW VKRZQ /& 06 YDOXHV LQGLFDWHG D UHGXFWLRQ LQ
$+/ DQG & $+/ VLIQDOLQJ PROHFXOHV LQG® PHUSH KW LY HDQ G IRO
FRPSDUHG WR 04LPHGR X)X UWKHU H[SHULPHQWY ZHUH SHUIRUPHG RQ
WUHDWHG FXOWXUHV JURZQ LQ $6 PHBRIX®LIRUWRDFQG DK GFR D WH
VWDWLRQDU\ SKDVH UHVSHFWLYHO\ OWH\LQOWKLYRAVRGKEZW Z PYWHYLL
WKDW 20LJR* &) LQGXFHG D GRV® GR[FHQGHOW GHFUHDVH
SURGXFHG E\ WKH /DV SDWKZD\ LQ FRPBQELYRD VRREWWHGEBQWURO

0]
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QRW LQGXFH DQ\ VLJQLILFDQW FKDQJH DQ SDWKIZIIBURGXFHG E\ WKH
$OWKRXJK 20LJR* &) KDG D VLJQLIRBWQRQH \WMKFHV R @ CE\L RIR GPFD URU

GLIIHUHQFH LQ $73 SURGXFWLRQ FHOGCS YRDBIRZILWI BENIBPONV RRIQIMW

(DQG )

7KH DQWLELRWLF SORSWUW LAHUR I IFHRWDQ QMK W@ PD B WGE LIXFPL ZK H Q
FRPELQHG ZLWK 20LJR* &)
$VVD\V Rl ELRILOP GLVUXSWLRQ LQ H¥DEDQWBKPIGFRLE QRQ PXFRL(
1+ $ SVHXGRPRQDO ELRILOPV IROORDLQR* &K WUBDEPRIWQW ZLWK
FROLVWLQ ZHUH LQYHVWLJDWHG LQ $6 RHRUXPROLKNMW RE \ZDWY H G WH&
LQ $6 PHGLXP —J PO YHUVXV —J PO FRIR D& HE S\ORR OHGPHG L X P
VXEVHTXHQW VWXGLHV ZDV EDVHG XSRQ WKHVH ILQGLQJV

$V REVHUYHG SUHYLRXVO\ 3%$2 DQG 1+ DBWILRMRRN WDIMHG W
QXPEHUV RI VSKHULFDO PLFURFRORQLMR/GHDWK $H[WIHBEWLYH (36 LQ V
PXFRLGDO 1+ $ ELRILOPV ZHUH FKDUDRWRIQLHVGZEH QPROFHW R GF
WR 3%$2 PHGLDQ GLDPHWHU —P YHUYXV & —P%UWRVISHFWLYHO\
WUHDWPHQW ZLWK FROLVWLQ DW [ WK WHRY RIBBHE DQAQGXFHG
1+ $ EDFWHULDO QHWZRUNV 7KH PLFQURGRORIDLAHY XREZKYHU UH
FKDQJH LQ PHGLDQ GLDPHWHU S! K,Q FRIQWYEBYW WUHDWPHQW
LQGXFHG VLJQLILFDQWHGRIRGHDY HFM. EQRBERORQ\ GLP DHMGH  *
—P 3%2 DQG 1+ $ UHVSHFWLYHO\ S  UNHK® GLFWKSWIHRD ER | PWK H
LQWHU FRORQ\ QHWZRUNV DQG PLFURFRIQRO\& RUSERW R JFR GLIRAELQ |
DOWKRXJK QRW DV HIIHFWLYH DV 20LJR*&)UDL Q@ O-ROQHF WQ YWION P XF|
GLVUXSWHG ERWK PLFURFRORQ\ VWUXFWHKWH\ UHGROFERNY WIKVH PHGLE
ZHOO DV WKH LQWHU FRORQ\ EUDQFKIQRQERXBRLGJPRG EAW K PYXFRLC

VWUXFWXUDO GLIIHUHQFHY FDQ EH VHHQE&W D ORZHU PDJQLILFDWL!



',6&866,21

7KH LPSURYHG VXUYLYDO RI &) SDWLHQMGP L@XN W Q DSDILRD \RR DVKMLE!
KDV FRPSRXQGHG WKH SUREOHPYV DV VR AIRDMLHFGWALMDKNV B HQM WD QFH \
'LWK WKH UDSLG HPHUJHQFH Rl DQWLELRWLF UHVLVWDQFH WKH GH
HVVHQWLDO ,QFUHDVHG DQWLELRWQFHUW MRWWPKEH AHV E UR ELHO®P VZK
ELRILOPV VKRZQ WR UHVLVW DQWLELRNWHF V\EXGSHWRGHPRQ®QW UD W H
SRWHQWLDO EHQHILWYV Rl FRPELQDW LRQL A DRI VH G K \EFIRTJY B GURLYRC
DQWLELRWLFV LQ WKH WUHDWPHQWQR Il RQmREQERWAE Y SHVLVWDQW P
OXQJ ,QIHFWLRQV

7KH UHVXUJHQFH RI LQWHUHVW LQ FRM®IQM S8 U PHOEIK®L] HQIHFWL Y
DQWLELRWLF UHIOHFWV WKH IDLOXUHLRIFRWYRQWLRQDO DQWLELR
8QIRUWXQDWHO\ WKH HPHUJHQFH Rl SWDYPHG BPR&LGMH & KR QPPWQ
SRVVLELOLW\ IRU KRQMIRY WDRP NHOMEDPUSDW K RIFH R X P 'XH WR WKI
KLJK UDWH RIlaéru§inosa FROLVWLQ LV QRZ UHJDUGHG DV DQ DQWLEL
DQG LWV XVH LQ QRQ &) SDWLHQWV WL VXWWHUIHIBHN HOORS WHHGWVRI S |
UHVLVWDQFH

&ROLVWLQ DFWV WKURXJK SRVLWLYHA@QFKDLUNK GV K B HFW D RALW B @/\L
FKDUJHG EDFWHULDQGH S/RS R O DLIOAKQIBWG QV UPHBREIURDQ  7KH REVHU )
ORZHULQJ RI WKH HIILFDF\ Rl FROLYV WL QQRQ $QRH GLEK® DR\DH \WRK 1B @QHD|
JURZWK UDWH LQ WKLV HQYLURQPHQW ZKLFK PLPLFV JURZWK FRQC
PD\ EH GXH WR /36 PRGLILFDWLRQ DQGQRW KGL § 6 PWM ELLQRG LHIJ HEFRWPLXYFH.
HVHTXHVWHULQJY IUHH DQWLELRWLMDSSDUHQW G6 IHUHPWHY QG W, &H
FROLVWLQ WUHDWHG 1+ $ ZLWK 0,&$B6DYOKHWXEHLHQBRHGINRADWHU L

UHIOHFW IW®B GLIIHUHQFH SUHYLRXVO\ REMHPOH® GEWLH&Q 0,&

! pd PO YDOXHYV IR Vire $



'LWKLQ WKH GLVHDVHGP&erGg@d H[LVRILQ GHQVH PLFURFRORQL]
—P IURP WKH HSLWKHOLDO FHOO VXUIDFH DW®& DRRIGHEM GHQW R KH
PLFURFRORQLHY GHYHORS LQ WKH HD WG\DGWO VU WW \RUI VOK G K \IVQ F-DFOV L F
GLVUXSWLRQ 7KH $6 PHGLXP HPSOR\D® WH B HRFKRIOXFPG SVHXGR
IRUPDWLRQ LQ ERWK QRQ PXFRLG DQG R)ORRLTXNWH PLE Y RAR URBQHS/
UHVHPEOHG WKRVH REVHUYHG LQ D UDQ B IRFaek)gittS GHPLF DQG QRQ
VWUDLQV 6(0 GHPRQVWUDWLQJ EULBYHAKEFKYDISS 8 DWKIKS PALR LERHF F
FRPSRVHG RI HORQJDWHG VLQJOH FHOOVREYHADYHG LQ (®&R ZDFWH®WH Y
VI\VWHPV 20LJR* &) ZDV DEOH WHR DRRGS ¥ O/MW AVERWHK RW KK M 1V H
EDFWHULDO PLFURFRORQLHV 7KLV PDKFW HQDNWHVKR (38VFREBROWQW
WKH ELRILOP E\ GLUHFW HIIHFWV R QOWKHJ BD/AHK GIRP® RIOE BF MWMARKIW DI
JURZWK W LRIDIV QJ VWXGLHV GH FRQ QWU DHMFIA YWHID\WG EROX S W H ¢
LQWHU FRORQ\ EULGJHV WKH PLFURFRO®®R QLHSH ZWKH BKXDHDUH F\WADBV +
E\ FROLVWLQ DORQH

'"HVSLWH WKH SRVVLEOH FKDUJH LQWHHWDWWGER FR EHWZIHHQ WKF
DQG WKH DQLRQLF 20LJR* &) FROLVWLQ UHWDLQHG LWV DQW
20LJR* &) 7KH DELOLW\ RI 20LJRP &)V V H REERR@nas ELRILO
VSS KDV SUHYLRXVO\ EHHQ DWW ULEWWHI & DVRV HU U B ® HHLHVA.G O/KX EILDFGH
ORUHRYHU WKH DELOLW\ RI 20LJR* &WLYH@R \S\R WHBRIDWWH. @/ oK DHIQ
PXFRLG 1+ $ ELRILOPV E\ 20LJR* &) PKROQW W K PRGH/GOL (E 1 # Q& G H
DVVD\V

,Q WKLV PRGHO WKH DELOLW\ RI 20LJR* &) ERWK DORQH D
FROLVWLQ WR HIIHFWLYHO\ GLVUXSMWZIVK H @3/ B0 H M WIDERDQ WK H'G VELLX
RI WKH WLJKW (36 QHWZRUN ZKLFK FRPSUZHUHKW RI|KDRHEHHRILOP
VKRZQ WR OHDG WR OHVV PHFKDQLFDKHQ PW D H O/H EE RSMOLFRO HZ NWLFE K
DQWLELRWLFV W DSSHDUV WKHUHIRUH WKDW (36 GLVUXSWLRQ

DOQWLPLFURELDO @ EW URG RF LKRIOILWAY B E LFRPS\RWR EGWY RI WKH ELRILC



PDWUL[ WKHUHE\ LQFUHDVLQJ LWV SHFHWUWYWR Q IWKFFRNIK RV KRR €1
WKH SVHXGRPRQDO FHOO PHPEUDQH

,QLWLDO H[SHULPHQWY GHPRQVWUDW HSHWKMWERE QY UDNWKQ\J JUR:
LVRODWHG FOLQLFDO VWUDLQV FRP SIBWH® FMHR VWD Z®'0 O EFRPIHDEG WIH
PXWDWLRQV LQ WKH FOLQLFDO &) LVRODWHY DUH WKRXJKW WR SUR
DUH DGYDQWDJHRXV ZLWKLQ WKH &) ON@U BGMLRIRDP HAXWM UH EHQWIQ
DGDSWDWLRQV WKDW LPSURYH ILWQH VIVRRQW KDWR BB\ HOHYDLE RVRP HQ W
FRPSHQVDWRU\ ORWY KIDRW KHH @/ GBIV EVLEBG LQ SIKW H[SODLQ WK
REVHUYHG ORZHU JURZWK UDWH RI |WHR/KVKB L&)LERQJILZRKOIDWHY DG
FRPSDUHG WR WKH ODERUDWRU\ PDLQWDILLDHEG Q& $6\3 K&)J K VUKW W R
LPSRUWDQFH RI XWLOL]JLQJ WKH U H IHUSHXPML ¥ WEIHYIHID RE P D@ WWWL R QH C
JOREDO VWD QGHDVitré W|{BWWRQJR

$ QXPEHU RI DSSURDFKHRSKADHGH \E R HFPQR ® MBWIEQ B | LIDPPL 08 W D W H
WUHDWPHQW RU GLVSODFHPHQW WK H U ED F WHBIMVMHOKDR G\ ¥ Q F DKIBHHIGS
HJ IURP RbrioL\QH FR DGPLQLVWUDWLRQ RI DOJL&DWH O\DVH ZL!
EHHQ UHSRUWHG WR LQFUHDVH WKHGQIIEERIR\OR! DUREAMK RWLIFYGLQ U

DGPLQLVWUDWLRQ RI DQWLELRWLFVQDWH MXFR IQ® W Bl UQ \IDQY\W VW@RR W D

DQWLELRWLFV DORQH ,QWHUH VWLHPIRQ VI R IVHIE VOV RUSV H HIWRZ
20LJR* &) DQG UK'IDVH , LQ PRGLI\L QX MKXUMDHF D Q BRLOV DI\G RAW
VSXWXP

%LRILOPY DOVR FRQWDLQ EDFWH UL DR®W GHWW YW B DOULRI}DEYHV ZK
ODFN * EORFNV DQG KDYH D FRQVLGHUDEO$XILRRHE (BROHFXODU PD\V
FRPSRQHQWY VXFK DV FDUER[\O JUR X SWL YLD@DW QWD F I/\WWLVR QR QUXOR KZ DW
&D UHVXOWLQJ LQ UREXVW ELRILOPV HP R Q&WHM RRHX VWHKAD WOD O JL QD
ROLJRPHUV PD\ GHVWDELOL]H WKH LQWHUDFWLRQ EHWZHHQ KLJK 02
DQG PXFLQ 7KH LRQLF GLVSODFHPHQWDRI BH MQ CGHOWF FICEMIGRRYV B J
PHFKDQLVP E\ ZKLFK DQWLPLFURELDO FDHWDR@ILFE SRVWA\GHY FDQ SR
6LPLODUO\ WKH DQLRQLF DOJLQDWH P DEADLRRRQNW DP\DW RFLL\DSADHDGF HZ LGN K DA



ELRILOP UHVXOWEQRILQM \AMDXFWX RS\ BDV SHFWULRXKF O\ EHHQ XVH
WR LQYHVWLIJDWH WKH VWUXFWXUDO V@G FKROQU R&HPD \W R R QDO FIKDIQ J b
XURQLF DFLG UHVLGXHV DQG KDV UHF HQW]®\ KERMQS RPSHRUHE WR Fk
IUDFWLRQV Rl WKH ®LQHDIXBR GRWNPBQ@ANV'HPDQQXUR®H JHODWLRQ
RI DOJLQDWH LQ WKH SUHVHQFH RI &RYPRMRSR G DIW DRQ R IMXF 1 DLNG &L
NQRZQ WR LQGXFH FKDQJHV LQ WKH FRRBEEYDWLROREHWHKYH RDUER]
VSHFWUD LQGLFDWHG WKDW WKH RULBQWRWHE @ W | aW K i) FF ZHER] \QRN
FKDQJHG XSRQ PL[LQJ 20LJR* &) ZLWK KLJK 0Z DOJLQDWH

BUHYLRXV VWXGLHY LQ SODQNWRQLF V\\&W HP VPRIGRRIGHVEN ERWIK G W
plE JHQH H[SUHVVLRQ DQG PBeEiUhoidsR@udrRsd L O L WAKLEK DUH
FRQWUROOHG E\ 46 7KH IR @eRugiQobaVsk DWW JAHDYAH MV RROHFXOHYV ZHUH
VLIJQLILFDQWO\ UHGXFHG LQ $6 PHGLXP FRR®BVHGQWRUGH PWIGQXP ZLC
UHIOHFWLQJ WKH FKDQJH LQ JURZWK PRUSKRAR\W UM HBPWIOK HW |
LPSRUWD®F HREIWKH IRUPDWLRQ RI WKH GHQVH PLFUIRWRORQ\ SKHQFR
GHPRQVWUDWHG WKH DELOLW\ RI ! QOUHGXEH RIRR&LS$PLILFDQV
SURGXFWLRQ DW ERWKDRVLIGR @G SPODNGE JURZWHKH ODEN RI DQ
REVHUYHG HIIHFW RQ WKH 5KO SURGXPEH& IHSURMIRIRQORIFW WKH |
ZKLFK LV NQRZQ WR RFFXU LQ $6 PHGLXP

7KHVH H[SHULPHQWY GHPRQVWUDWH W KEWPWKH SO Y RKFADV GH V
20LJR* &) DUH HYLGHQW LQ WKLV S\DHXGRWRB XX IPAKE PRERIORQ\ I
FORVHO\ UHVHPEOHV JURZWK LQ WKH &)WKOQW PDW\PRVWKEH UHPHPE
FRPSRQHQWIWIWRI OXKIKQH DUH DEVHQW LQ WKH ELRILOAPRREHO LQFOXG
DQG ROLJRSHSWLGHV ZKLFK PD\ PRGixODMH ERFWHULDADEHKDYLRU
VKRZQ WR GLVUXSW WKH ELRILOP (36 QHWZRUN DQG LQ FRPELQHG |
LQKDOHG WUHDWPHQW PD\ IDFLOLWD V¥FHDU&BWHYDWRGE D F RHHVM R ID\Y GH
WKH OXQJ FHOO VXUIDFH 7KH PHFKDQLVWLF VWXGLHV VKRZHG WKE
ZDV QRW VLPSO\ UHODWHG WR LQWHUDFIWJL®R @/ EH V8 X H NG RPHRHQ RO L IR
EORFN DOJLQDWH HIXOW FAD \PBRWIKIFD MO RQJIRALABKLQI® KH ELRILOP 7

io
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ILQGLQJY KHUH DQG WKH SURYHQ VDLRWD&IWKKHJDISHMQW DV DQ LQK
777 FOLQLFD OVGH@WM URY 18&7 DQG 1&7 WLDIOOLIJKW WK
XWLOLW\ RI WKLV DJHQW LQ WKH WEBBYWPHD W DRI JH5REKKWEQLDO LQ
GLVHDVHV 3KDVH ,,E KXPDQ VWXGIZHY B U HQLEDOHGMIWD R QHRRIL Q J

187 DQG 1&7

0(7+2'6

%DFWHULDO VWUDLQV DQG PHGLD

P. aeruginosa VWUDLQV ZHUH FXOWXUHG RQ EORRG DRDIDUUSSW RGN DQG JL

VR EURWK 76% /DEOXHDWHUf &LQWRQ G+t WAHGHIXIPORBISXWXP $6

PHGLXP DGDSWHG IGRAWDHD U@ LE\WUV\S I OMP HOQRACD WERIQ ZL DV

DQ DPLQR DFLG VRXUFH 6LJPD $OGULFK ZHUH DOVR HPSOR\HG
S5SHIHUHQFH VWUDLQV Q ZHUH REWDB.lagrhBosddJ RP WKH ,QWHUQD\

5HIHUHQFH 3DQHO ,3%$53 LQFOXGLQJOPWH QRGP XFRRGBGOA)DQG

FRORQL]JHUV UHVSHFWLYHO\ $% P XFR L$ZDOR BRIO PQIG HPK FRR 8 DADK H

&) LVRODWHYV ,67 /ILVERQ 3RUWXJDW®WRMQG®S TKRIXUHF®IO,' %RV

FKDUDFWHUL]HG QRQ PXFRLG 3%2 DQG PXFRLGRGHOKRYNWSNUDLQ 1+

'HQPDUN ZHUH DOVR XVHG LQ VXEVHTXHQW H[SHULPHQWYV

SDWLHQWY DQG FOLQLFDO LVRODWHYV

1HZO\ LVRODWHGP. REn®BXVFRILDLQV DQG ZHUH REWDL
I[URP LQGXFHG VSXWXP FROOHFWHG IURB LEKURVAYVHEQ DW VOMOQW K@ J W k
8QLYHUVLW\ +RVSLWDO RI :DOHV &DXRK | QIGXFUWLRRL 3D WILQ J6LSQ7W KW
D ORQJLWXGLQDO VSXWXP FROOHFWLEBQRWWMEGASIURBMHBEWWLHQWYV /£

530 @



il

&KDQJHV LQ DQWLELRWLW\VIXY WMKSFHWEEIITHUHQW PHGLD
%DFWHULRFLGDO YDOXHV IRU FROLVWLICHGOXY+ @ BWSBOQRHDCLX P ZHU L

PLOQLPXP LOQKLELWRU\ FRQFHQWUDWLRQFWLEHBVVD\V DV SUHYLRXVO

(IHIHFWV RI 20LJR* &) GRRREGJURZIMKH SURINFRGHVWLQ
JRU WKH LQRFXOXP IRU WKH SVHXGRPRROWXURZWR FE®BY IOV RHHWHQ
VWDQGDUGLFHOWWR PO LQ 0+ PHGLXP )RUeMiinesBWHG VDPSOHYV
1+ $ Q VWDQGDUGHBOGWRO LQ 0+ PHGLXP ZHUH WUHDWHG ZLW
20LJR* &) ZY “FROLVWLQ [ 0SSOHV ZHUWRQURBDRP K
f& LQ ZHOO SODWHYV DQG FKDQJH UD KRIOWD ERHOBLW\ UHFRUGHG

)/82VWDU 2PHJD SODWH UHDGHU &HOO CRXHOE®JIWRPWK BXUDH F X

9LDEOH PLFURELDO FHOO QXPEHUV LQ FXROWYUH ZKHQ WUHDWHG ZL
$GHQRVLQH WULSKRVSKDWH $73 SURGXFWLRRPSDY$PG DQ® 14 + $ :
DQG $6 PHGLXP “ 20LJR* &) &XOWXRH WEHUHI B2 WSDRML BV |

H[SHULPHQWY DQG DQDO\]JHG XVLQJ WKH9%DEZOWW U $AOVRDE BLUFRIFR-EILLD

DW DQG K ZLWK OXP LHMWFBIQ R®P HIDD SORPWE YHDGH !

&RQIRFDO ODVHU VFDQQEQRIPDPWRVF RSF\DQGQ$W P GUMVHQFH RI

20LJR* &)

3VHXGRPRQDO FXOWXUHV 1+ $ F NXWD@ GZHIUGH. LHOR MO DW H G
LQ 0+ RU $6 PHGLD DQG LQFXEDWHG f&HVIHFAWLURMO\ KQRWHLQHU
JODVV ERWWRPHG RSWLEFDO ZHOO SODWHV LWKWKGLWHEBEHQMGLDQ J
DFFRXQWLQJ IRU WKH ORQJHU JURZWK)RWU PHQ MM G FIRREWBE %6J) A B &/
KDOI RI WKH VXSHUQDWDQW ZDV JHQWVY KJ B P FRYUH $6 DPHG UHS ODFHG Z

20LJR* &) DQG RU FROLVWLQ DW KDOI WKH 0%(& —J PO DQG L
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6XSHUQDWDQW ZDV WKHQ UHPRYHG DQG #'HSODFAMGURUIWER VWDYQ/LX
3%6 SULRU WR LPDJLQJ &/60 ZDV SHU IR URPHDIBO XF/LLFQURIY F R BFDZ6 3V KF R
[ PDJQLILFDWLRQ XQGHU RLO = VWDFNX&LEDILLTOBTS 7ZZHRBIIBEQDO\]t
DQDO\VLYV VRIWZDUH
$6 PHGLXP ELRILOPV ZHUH DOVR IL[HG R YHWQL DK\Y (DG KA & HZ L W K
DQG VWDLQHG K DW URRP WHPSHUDWXUH ZLWK 6\WR ,QYLW
VWDFN LPDJHV ZDV DFKLHYHG XVLQJ VHGXH@W6DIORIOXRUHVFHQFH U
or DQG SURSLGLXPRARIBLGH op
JRU (36 LPDJLQJ 1+ $ EKREZIHUAVJURZQ KB 56 PHLHOO
JODVV ERWWRPHG SODWHV 1R ODW7HNR&RUROSVROBPG 0% 86$
%LRILOPV ZHUH IL[HG ZLWK J @XQW DK @YH[O\W HYIHQ ZDW6 R Y H
WKHQ UHPRYHG DQG ELRILOPV VWDLQHG ZROEBODRDOLQ $L BB D

JOXRUE &RQMYJIDPMOHLQ 3%6 ,QYLWURJIJHQ SULRU WR &/60 LPDJLQ

6FDQQLQJ HOHFWURQ PLFURVFRS\ RI 20LJR*Q&GLITHWHEDWAHHE ERDRILC

P. aeruginosa 3%$2 DQG 1+ FEXOWXUHY ZHUH DEBIMXPMOVHG@G OMRRU $6
PHGLXP DQG JURZQ f& IRU K RU K LWCH V SAHHFOQ. SHOO\WIHW * U ’JIIS@H U
%LR 2QH RQ 7KHUPMDWQRVYOLGHV $JDU 6FLHQWLILF “ 20LJR* &)

ZY JRU WKH HVWDEOLVKHG K BLQRDMWIEPQ WRGHO JIKQ WIOW K H PRXYSHH
DQG UHSODFHG ZLWK 20LJR* &) Y ¥J PROOLRW KR P[E LOOAO(W LR Q
WUHDWPHQW DQG LQFXEDWHG IRU K BXBHOUWDOW ZDWKIHPRYH
YY JOXWDUDOGHK\GH SULRU WRRHHL® JUDHKHGUIHEZLWKHEGY¥DPSOH
ZHUH WKHQ JROG FRDWHG DQG LPDJHG XWIOQ8(D 7THVNDQRWID FRQYH
XQWUHDWHG VDPSOHVY DQG WKH HVWDEG XMKH)G DLRUWDHFRIRG6HO RU ¢
N9 VFDQQLQJ HOHFWURQ PLFURVFRSH HQW FRRGW&H BYRKXGEGR GHYHC(

FRORULQJ RI 6(0 LPDJHV ZDV SHUIRUPHG XYGREKBGREWMHAKRWRVKRS
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(XURSH /WG ODLGHQKHPZDY. XVHRDWR PHRURQM RLERRWHU
IROORZLQJ OLQH FDOLEUDWLRQ XVLE®D YWHKHOMOKNXQ H/MHMQ WRDRIHWRH

WKUHH ODUJHVW FHOOXODU DJJUHJDWHVQIDQ BIREKVIW LAIHD ZHWH W D N |

'"LUHFW LOWHUDFWLRQ RQ® SWVHX&RPRQDOXKDIK PHRAKW DOJLQDWH

XVLQJ FLUFXODU GLFKURLVP VSHFWURVFRS\

&' VSHFWUD RI 20LJR* &) KLJK 0Z DOJERPSWH. VDRIURPXOXN'RQLF
DFLG GH U LPseuBorbradaeruginosa DQG PL[WXUHV WKHUHRI ZHUH UHFRUGH
$YLY ORGHO LQVWUXPHQW $YLY %YLRPHGBEPPSOMHDNEHBRG 1- 8 6
GLVVROYHG LQ PO 1D&0O PO 7ULV &QIFBY PIMEOWDW& DQG

WKH VXSHUQDWDQW WUDQVIHUUHG WRWR fRP TXBUHW|LRHOYE §SH FAD
ZHUH FROOHFWHG IURP W R QP DWFFXPRODDMLIRYY BBV IRWEW V
FRUUHVSRQGLQJ WR a PLQ VSHFWUXPUD®XHGE WD 8 DB VHOQ QHW LEH WH. H

ZHUH FRUUHFWHG IRU GLOXWLRQV

&KDQJHV LQ TXRUXP VHQVLQJ DF\O &RP BURGXFH DPGEWRQLIIHUHQW

PHGLD ZKHQ WUHDWHG ZLWK 20LJR* &)

2YHUQLJKW FXa&ighosd B2l ZHUH GLOXWHG LQ HLWKHU 0+ RU $6
DQG JURZQ IRU D IXUWKHU RU K * EROWXRIOVIRFU&E) ZDVKHG |
g PLQ& LQ LFH FROG 1D&O0 DQG SHOOHWHG FROOV ZHUH G

DQG ZHLIJKHG &XOWXUH VXSHUQDWDQWW ZHXHD ¢ NMRORXNYD \RP HW &\
DFHWDWH DFLGLIIUHPG FZ DWKG DIRG WKRIOOSHSHWHGD\HU 7KH UHVXOWD!
HWK\O DFHWDWH IUDFWLRQV ZHUH DO®SIRY¥HB®HMWRDNYDI$ RAXVW H CO3H3E W

PO RI GLVWLOOHEDPSOHYVY ZHUH IUHH]H GULHG SULRU WR DQDO\VLV
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KRPRVHULQH ODFWRQHV ZDV GRQH XVLQIDMRKUBISENRWB DSFH OLTXL
TXDGUXSROH PDVV VSHFWURPHWU\ /& 444 06
JUHH]H GULHG VDPSOHV ZHUH PDLQWD L@ & HRQRIGAMWDQGHUHFR Q)

—0 ZLWK DFHWLF DFRG DRIG LQVWH LhEEH U ODIGIGRQE 6DPSOHV
ZHUH FHQWULIXJHGPLQ& DQG VXSHUQDWDQWY ILOWHUHG P [
O ZHUH ORDGHG RQWR D & ;'% (FOLSWHUVH—SKDVH FRPXPQHDQG
TXDQWLILHG XVLQJ D VHULHV +3/& FR XSG WLR DW\ WA HRXHD Q F H
TXDGUXSROH 444 PDVV ¥BHAHQWRFHWKQROWRL HB\6 $3D QRU
GHWHFWLRQ XVLQJ SRVLWLYH LRQ PRGHP ® RPP®RI ISKMD DI HWIRPIS WIQV |
ZDWHU PRGLILHG ZLWK DFHWLF DFMWDDQIGQ% ZDVWBHRWWR QEWGLOF
7KH FROXPQ ZDV HTXLOLEUDWHG LQ DUEBMURQQFRHDVRYHWQ D C
PLQV % ZDV PDLQWDLQHG IRU D IXUW KHX L CPLLEU B MIIRRJIH FRICHK P Q
FROXPQ WHPSHUDWXUH ZDV PDLQWDLQHDS IDWZ ¥ RWRIURW K H RS/ XRILDQV L F
6RXUFH SDUDPHWHUV ZHUH VHW DV IROO®RY 7 HPFSHU DQHEXHO L ] HU&

SVL DQG FDSLOODU\ YROWDJH  N9JL®HDIWZODN N @OQWMHIG 44U L QJ ¢
AXDQWLWDWLYH $QDO\VLV VRIWZDUH HHUWVQRQPDOL]HG 3D W IO H D\

LQWHUQDO VWD QG DG XREHMHDMMWK DRQRLAGM FMIDFX®DWAH ERQ FHQW U D\
FXUYHV RIIVHW DJDLQVW EODQN YDOXWKHVEOH QNVWUDJH SHDN DUHE

6WDWLVWLFDO DQDO\VLYV

7KH &2067$7 GDWD ZDV QRUPDOO\ GLVWDDEXSWHUGRWP DGV YWIL@GDUG W
OLQL7DE OLQLWDE /WG &RYHQWU\ 4RQ®QG B Q4+RDDN $URDL ZIRW U H
XVHG IRU WKH $+/ GDWD XVLQJ *UDSK3D$7$ ZDV-RKYOD &R FBBYU\ RKW
D .UXVNDO :DOOLV QRIQVSWURSHOWHRHQWHG XVLQJ 'XQQTV WHVW IRU

6(0 PHDVXUHPHQWYV
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7KLV VWXG\ ZDV VXSSRUWHG E\ IXQGLQJWKRIP(MKRVXDREHDR 8QLRQ
3URJUDPPH DQG WKH (XURSHDQ 6RFLDO )X0& &SNWWLFURKE ERXIQFLO R
JRXQGDWLRQ 86 DQG $0OJL3KDUPD $6 :H WRRQUIINBSARVMMMRIQ 1 +iLE
1+ $ DQGEELH 6DOPRQ I®RW X\SHBFRKQVL. ARU WK MW K&® Q6/ 3URIHVVRU

*XGPXQG 6NMnN %U N IRU SURYLGLQJ WKHNKLUKUOW KSW EXGRPRQD O
VWXGLHV :H ZRXOG DOVR OLNH WR WYPRAR WW' ZP WKQW B K VAHDAV LF
DQDOYWLY KDV D FRQVXOWDQF\ UHODWLRQ VKL ®HIQ GHWIND UFLKW K . |
IXQGLQJ IURP $OJL3KDUPD $6 $ ' DQG 3RI 3ODUMKGUPBFMWRU7RHEQF

RWKHU DXWKRUV KDYH QR FRQIOLFWYV RI LQWHUHVW WR GLVFORV!

),*85( /(*(1'6

),* &RPSDULVRQ RI SODQNWRQLF JURZWK LDQG+PHZGEXPWRFFKDUDF\V
| L E UR.\4ériginosa LVRODWHY DQG ELRILOP JURZWK IROCRRZKDQWLPLFL
FXUYHV K RI $ 1RQ PXFRLG ,3$53 DWKR DPOMGH\F DOHES , Y H.WRXOD WHV
EOXH DQG % QRQ PXFRLG ,3$53 LVRODMHHY UHKG *YRIWKWRNFRVG
RI 1+ $ K “ DQG&PLJRZLWK ZLWRRXWJIFROLVWLRILOP
GLVUXSWLRQ DVVD\ VKRZLQJ /,9( '($'S &/60K WNWIWIDHE EDVUKHG-P@ R
1+ $ ELRILOPV ' XRQWJHDWHG FKWRBOQWNLY WRBDRJIR* &)

* FRPELQHG WUHDWP H@QW O\&206 VERZLQIKW RHPQRKIHARB DQG

UDWLR RI '($' /,9( FHOOV S

),* &RPSDULVRQ RI JURZWK RI QRQ PXFRLG ¥P$aerugiipsa PFRLG 1+ 1
OXHOOHU +LQWRQ LDHO MGRBRWYUW IS FPHGLHPHRWDRQLRLFURVFRS\ RI
EDFWHULDO JURZWK LQ 0+ K DQG $6 PIGLXIPWK KRWYEFBOHRBDW QJ
MIRRPHG LQYT LPDJHV LQ $6 PHGLXP >VFDOH EDU —P@ $ 3%2 DQG
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'LDJUDPPDWLF UHSUHVHQWDWLRQ RI ELRILOP VWUXFWXUH LQ ERWK

SURG X F WLRQginBsh 1 + $ DQG 3%$2 FIX PO JURZQ LQ 0+ DQG $6

PHGLXP

),* %LRILOP IRUPDWLRQ DVVD\V VK PZde@gdinBss FER IRG LIMARZ Qb
OXHOOHU +LQWRQ LD S BWXPW I$16 FP H G IHYPR BErOginds J
1+ $ ELRILOPV JURZQ “20LJR* &) HEWLRWRR LOQ+0RHGQXP

—P % & >]RRPHG2DQ@R* &K >VFBO®W ZDWK ' FRUUHVSRQGLQ.
VFDWWHU JUDSKV VKRZLQJ DSSUR[ PHDWBRQBURBROBQ\(3E]H ( &R
VWD L QR @eludiriosa 1+ $ K ELRILOPV LQ DUWLILFLDOJVSXWXP $6 F
6\WR JUHHQ DQG &RQFDEDBYDQ®IQBWLRIMAMRG IDMVD\ XVLQJ 6\WR
JUHHQ VKRZLQJ FURVV VHKE\MVRDED IYWKHEGE RLRILOPV WUHDWHG , K

20LJR* &) >VFDOH EDU —P@ S

),* (IIHFW RI 20LJR* &) RQ KLJK 0Z DOOL@DWHR GIQBXREVHOO VLJ
$ &LUFXODU GLFKURLVP &' VSHFWUD @RDWHJIRL)EGYHWERRRQGRO DC

&) 6FDQV VKRZ VSHFWUD RI KLIK O2RZAHIGE RXYWH aa PDQIRSRQ

KHDWLQJ IUR® VWRQV a PLQ DUH UHFRUGHG DIWHU DGGLWLRQ
0 IROORZHG E\ DGGIPWLROQFRD&D L® P6SHFWUD RI 20LJR* &)
0 DORQH DQGWHKNKLUKPOZIDOJLQDWHWKRZQ MV EODFN DQG UH(
GDVKHG OLQHV UHVSHFWLYHO\ +LJK SSKNRBIRQFBEVOLTXLG FKURPI
VSHFWURPHWU\ /& 444 06 WR TXDQWLI\ B/F\ORKRRRVBHYLRBGDFWRQ
& $+/ SURGXPW&®RDoRAI3ZS2 % JURZQ LQ 0+ DQG $6 PHGLXP K DC
D WLPH FRXUVH DVVD\ DQG K VKR&ZLQJ \RRH & IIHE\W BRI 20LJR*
$+/ DQG ' & $+/ S Q &HOO YLIRELORWHU$7 3K SRIR G XFM2L

DQG ) 1+ $ JURZQ LQ O+ DQG $6 PHGLXP “* 20LJR* &)



),* %LRILOP GLVUXSWLRQ DVVD\V VKRZLQJ ¥FD RQLQJ HOHFWURQ Pl
DQWLPLFURELDO 20LJR* &) DQG REQLNVNW $60 WE&FHDWH EDEL R | PR
6(0 LPDJHV RI HVWDBOdekiifitb&r $ K$2 DQG % 1+ $ ELRILOPV

WUHDWHG IRU K ZLWK 20LJR* &) LWKFRFROLYMMSRQGLQIPPHGLDQ

PLFURFRORQ\ GLDPHWKW RRDVZUB®2 DQG ' Si+ $

6XSSOHPHQWDU\ )LIXUHV
),*6 &' VSHFWUD RI KLJK 0Z SVHXGRPRQDO DPJLQD@RDPV[HG ZLWK 2
VKRZ VSHFWUD RI KLJK 0Z DOJLQDWH BQ DOWROD GRDMAE @Y HUR®P RV
f& DIWHU ZKIBYX RBGHG VFREVPO VEFEDQV opo PO  20LJR
* &) ZDV DGGHG WR FVFDQV PRODU UDWLR KLJK 0Z DOJLQDW
&) DQRQG F PO VFDQV PRODU UDWLR KLJK)0Z DOJLQDWH W
$GGLQJ FDOFLPRM WRVKOWY LQ VSRQWDQHRXY DOJLQDWH S

VFDQV

),* 6 %LRILOP GLVUXSWLRQ DVVD\ VKRZLQJ 6K®. adrgiésy Rl HVWDEOLYV

$ 3%2 DQG % 1+ $ ELRILOPV WUHDWEGIRRU&) K* ZIRMDKL. VW L Q
J PO 6FDOH EDU P
50)(5(1&(6

9DOGHUUH\ $' 3R]XHOR 0- -LPHQH] 3$ WUHRLB 0' 20LYHU $ 5R
&KURQLF FR O RQdutibrvdhaR geriginosa RI SDWLHQWY ZLWK REVWUXFW LY
GLVHDVHV F\VWLF ILEURVLV EURQFKIYHFSWOOHARQ DO\GGRKBIRY HF
'LDJQ OLFURELRO ,QIHFW 'LV

J)DUUHOO 30 7KH SUHYDOHQFHXRJRRBN W/Q B QUERUR V-L \& L\QVW K H

JLEURYV

e
b



5XELQ %. OXFXV SKOHJP DQG VSEWWPPLUQ &DVWWLF ILEURVL

/L =+ .RVRURN 05 )DUUHOO 30 /D[RYD &RMHVMWQ B (+ SRHMQ-&*
6SODLQJDUG 0/ /RQJLWXGLQ D OP<eltiynibOeR SPugitd¥d RI PXFRLG

LQIHFWLRQ DQG OXQJ GLVHDVH SURJUHEVRM Y LGFKLOGUHQ ZL\

ODUYLJ 5/ -RKDQVHQ +. OROLQ 6 -HOVED/NV RI D *HQRPH DQD
WUDQVPLVVLE Bdu@mesadidgiRossa UHYHDOV SDWKRDGDSWLYH PXW]|
DQG GLVWLQFW HYROXWLRQDU\ SDWKV RI K\SHUPXWDWRUV 30F
GRL MRXUQDO SJHQ

JHOL]LDQL 6 ODUYLJ 5/ /XMDQ $0 ORRBQR\SHQ'lL 5LRORQ-$ -
6PDQLD $0 &RH[LVWHQFH DQG ZLWKILQLKRBVOL GNBDXWRRQ R
K\'S H U P X Pé8uBidinbinas aeruginosa LQ ORQJ WHUP F\WWLF ILEURVLV LQIHF
*HQHW GRL MRXUQDO SJHQ

ODUYLJ 5/ 6RPPHU /0 OROLQ 6 -RKDQVHEYROXWLR®@QHUJIHQW
D G D S W DR¥duRomoRas aeruginosa ZLWKLQ SDWLHQWY ZLWK F\WWLF ILEUR
*HQHW

%DOHV 30 5HQNH (0 0D\ 6/ 6KHQ < 1HOVRQ '& 3XULILFDW

FKDUDFWHUL]DWLRQ RI ELRILOP DVVRFURW K& 36 H[RSRO\VDFFI

RUJDQLVPVY DQG RWKHU SDWKRJHQV 30RV 2QH GRL MR X
5\DOO0 % &DUUDUD 0 =ORVQLN -($ %HOUWHKEGEE 9( /HH ; :RQJ =
:LOOLDPV +' 7KH P X PRduGomordds\Adruginbsg UHSUHVVHYV

TXRUXP VHQVLQJ VIVWHPV DQG OHDGV WWR\ BKMS/MHH] FKDQJHV WHF
YLUXOHQFH IDFWRU UHJXODWLRQ 30RW 2QH GRL MRXUQ
5\DO0O % 'DYLHV -& :LOVRQ 5 6KRHPPYuddmona® OLDPV +'

aeruginosa F\DQLGH DFFXPXODWLRQ DQG OXQJ IXQFWLRQ LQ &) DQ

EURQFKLHFWDVLY SDWLHQWYV (XU B5HVS -



=}
[}
—

=}
(@2}
—

=}
(@2}
—_—

=]
(e}

o
(e}
x

=13
(e}
=13

=}
(2}
o

=}
[}
o

=}
(@2}
o

=13
(@]
(@]

oif

oifl

oirl

010

oin

0i0

ofl

ofi

oif

ol

0id

oin

0io

0ié

/[HLG -* :LOOVRQ &- 6KLUWOLII O( HDWWHNRWW '- 3DOBWHN 05 -
HI[RSRO\WDFFKDULGH Psddo@dns lderBdiness BER/\L.OP EDFWHULD IURP
,)1 JDPPD PHGLDWHG PDFURSKDJH NLOOLQJ - ,PPXQRO

:DLQH '- +RQHVERXUQH ' 6PLWK (* :KLWHKRXVH -/ '"RZVRQ &*
$VVRFLDWLRQ EHWZHHQ K\SHUPXWDWR P >SKRHLIER B/KSIYP RMOBALFDO

DQG DQWLPLFUR E LI3€udokbWds\adDipsaHd L Q& OLQ OLFURELRO

&\WVWLF ILEURVLYVY SDWLHQW UHJLWOWH IDR@XDO UHSRUW SYI
KWWSV ZZZ FIl RUJ $QQXDO 'DWD 5HSRUW SGI
"RUOLW]VFK ' 7DUUDQ 5 8OULFK 0 6RKZ®BEUS HAHRB L FolH® OR-Q HU
%HUJHU - HLVV 7 %RW]HQKDUW . <DQNDNBE®V'RULBIDQPGHOO 6
(IHNTHFWV RI UHGXFHG PXFXV R[\JHQPEBR@@QmMNQSWUDWLRQ LQ DLL
LQIHFWLRQV RI FA\VWLF ILEURVLY SDWLHQWV - &OLQ ,QYHVW
.LUFKQHU 6 )RWKHWKWJ® -DPHV &( OQRIDM QH\L& 8VH
RI DUWLILFLDO VSXWXP PHGLXP WR Ré¢lOMOmQ WLELRWLF HIILFDF
aeruginosa LQ FRQGLWLRQV PRUH UHOHYDQW WR WKH F\WWLF ILEUR
GRL
)XQJ & 1DXJKWRQ 6 7XUQEXOO / 7LQISHM+DUWBRVH & $UWKXU
+DUERXU & +DVVHWW '- KLWFKXUFK &% VVLRRVRA *HQH HI[:
Pseudomonas aeruginosa LQ D PXFLQ FRQWDLQLQJ VIQWKHWLF JURZWK P
F\WWWLF ILEURVLV OXQJ VSXWXP - OHG OLFURELRO
4XLQQ 5% KLWHVRQ . /LP <: 6DODPRQ63 6BDE®H) &( OLHQDUG
%ODNH ' &RQUDG ' 5RKZHQRJIUDGVN\ EDVHAVHROWORZIY DQ

DVVRFLDWLRQ EHWZHHQ PLFURELDO |H[UPHQMEDWLRQ DGG(F\VWL

OF&DUWK\ 55 ORRLM O0- 5HHQ )- /HVRXKDBLYHHAWRJIXODWRVU)
RI SDWKRJHQLFLW\HGY &Y X0 0O HTUDAMOMHICFFRUR BRCGRWLIRUPDWLRQ

Pseudomonas aeruginosa OLFURELRO
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':LQGPXHOOHU 1 :LWWHQ $ %ORFN ' &6 XG0P DBSYBHHU & .DKC
7UDQVFULSWLRQDO DGDSWDWLRQV Saphylotbic® BuRelis\LBUP SHUVLV
WKH DLUZD\V RI D FA\VWLF ILEURVLYV SPWREIR® ,QWHUQDWLRQD!
1DIHH 1 +XVDUL $ ODXUHU &. /X & GHBBWWPD®Q6W HLHBEDFK $
& 0 6FKQHLGHU 0 $QWLELRWLF U HH D@ RMKKEKWD SHXWLFV
SHQHWUDWLQJ VROLG OLSLG QDQRSDUWHEO DY 6 @KDMFH WKH S

YLUXOHQFH HIILFDF\ RI QRYHO TXRUX® YHQND®HB LQKLELWRUV -

<bQJ < 7VLIDQVN\ 0' :X &- <DQJ +, 6FKRLICDNOBDEOHRDQWLELRW
GHOLYHU\ XVLQJ D GU\ SRZGHU FR GHOQXHOHQYH BDEFREPELQDQW

FLSURIOR[DFLQ IRU WUHDWPHQW RI F\VWLF ILEURVLYVY 3KDUP 5F

1JX\HQ ' -RVKL 'DWDU $ /HSLQH ) % DBXHUOHRK.DAODNDQPL 2 %
6LHKQHO 5 6FKDIKDXVHU - :DQJ < %ULMWMWDYQHWMWBUYIDKWI.RQ

UHVSRQVHY PHGLDWH DQWLELRWLF WROQRUWRGHEDGVEHRLIDOPYV D

6FLHQFH
)LONLQV /0 2 7RROH *$ &\WWLFVILERA VR ORBUDL®M IARWEEH
DQG KDUG WR WUHDW 30RV 3DWK GRL MRXUQDO SSDW

%DUU\ 3- -RQHV $0DQG HRRAUJLQJ WUWDWMLFHQBWRMLWY F'UXJIV

/L - 1DWLRQ 5/ 7XUQLGJH -' OLOQH 5 &FRDVOMUKWDRUEG '/ 5D\QHU
&ROLVWLQ WKH UH HPHUJLQJ DQWWELIRMPL B HR D WLXYCHV L G U X J

EDFWHULDO LQIHFWLRQV /DQFHW ,QIHFW 'LV

$]]JRSDUGL ($ )HUJIXVRQ (/ 7KRPDV ': UPRAPELHOQKDQFHG SH

UHWHQWLRQ HIIHFW D QHZ SDUDGLJ® IREQGWLPLMDREIHWLQJ LQ

&KHPRWKHU

/L - 1DWLRQ 5/ OLOQH 5: 7XUQLGJIH YD SXVOMRKDRGFROLVWLQ

DQ DJHQW DJDLQVW PXOWL UHVLVWDQW Q@ L*PDFPURQ B JEIW QWWHVED |

e

=13
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%DUULHUH 6/ &OLQLFDO HFRQRP QW DBICRWRFLHAWLY WP B R
([SHUW 2SLQ 3KDUPDFRWKHU
KDQ 6 7RQGHUYLN $ 60HWWD + .OLQNHQHEHOWYRE®® GXHO &
+RZH 5$ :DOVK 75 +LOO .( 7KRPDV ': VAVWHNF@PH QLB K XJ Ut
DOJLQDWH ROLJRVDFFKDULGHV DEOHFWR G RWWQBILAWLIH WKH DF
$QWLPLFURE $JHQWV &KHPRWKHU
3RZHOO /& 3ULWFKDUG 0) (PDQXHO & K?Q¥i\HQ QO5\H 3' :ULJ
7KRPDV ' $ QDQRVFDOH FKDUDFW HY R]IDW QRRY RO WKH LQWH
DOJLQDWH ROLJRPHU ZLWK W K HP$eHdOrmbndXasrupifdda D % PRWLOLW\
- 5BHVSLU &HOO ORO %LRO
3ULWFKDUG 0) 3RZHOO /& OHQJLHV *( /HZLV 3' +DZNLQV . :UL
‘DOVK 75 2QVi\HQ ( 'HVVHQ $ O\UYROG 5 5\H 3' O\UVHW $+ 6V
+RGJHV /$ ODF*UHJRU * 1HLOO\ -% +LOGQHZ FIODADNVR! VDIH $
ROLJRVDFFKDULGH SRO\PHU WKHUDS\ WRURRGEIUWKS$ILPBDRXRUE D
GLVHDVH ORO 3KDUPD
+HQJ]KXDQJ : 6RQJ = &LRIX 2 2QVi\HQ ( 52BL3IR*&)E\ 1

'LV UXSWLR QPBeuddenBLaBruginosa %LRILOP LQ D OXULQH /XQJ
,QIHFWLRQ ORGHO $QWLPLFURE $JHQWV &KHPRWKHU
+H\GRUQ $ 1LHOVHQ $7 +HQW]HU 0 BWHERQBHWJ] &ROALYNRY 0

AXDQWLILFDWLRQ RI ELRILOP VWUXBWRUHDPE& WKASFRYHO F
OLFURELRO
ORUULV (5 5HHV '$ 6DQGHUVRQ *5 7KR® DQG FLRXE@®DEPDWLR
GLFKURLVP Rl XURQLF DFLG UHVLGXHV LQ JO\FRVLGHYV DQG SRC
3HUN
&LRIX 2 7RONHU 1LHOVHQ 7 -HQVHQ 33QWDRRLFUREEDQ
UHVLVWDQFH UHVSLUDWRU\ WUDFW LQIHFWLRQV DQG UROH RI

ILEURVLYVY SDWLHQWYV $GY 'UXJ "HOLY 5HY
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6KHUUDUG /- 7XQQH\ 00 (OERUQ -6 $QWLPLFURELDO UHVL
PLFURELRWD RI SHRSOH ZLWK F\VWLF ILEURVLV /DQFHW

&HUL + 20VRQ 0( 6WUHPLFN & 5HDG 55 ORUFN ' %XUHW $
%LRILOP '"HYLFH 1HZ WHFKQRORJ\ IRULBWSIFGVE N WHHS/W L B) IDON MWRLG-
EDFWHULDO ELRILOPV - &0LQ OLFURELRO

/ILX < < :DQJ < :DOVK 75 <L /; =KDQJ FLPRHQFRQJ %RL

+XDQJ ; <X /) *X' BHQ + &KHQ ; /Y /| +H '"TLXKRX 6KHQQJ

- (PHUJHQFH Rl SODVPLG PHGLDWHOQ@IRMPLY&SA Q LULHVLVWDQ
DQLPDOV DQG KXPDQ EHLQJV LQ &KLQD (ODDPLEURERRICFRDIQAFDO D (
VWXG\ /DQFHW ,QIHFW 'LV

%UHLGHQVWHLQ (%0 GH OD )XHQWH 1>X>€eHdoonasDQFRFN 5(:
aeruginorsa DOO URDGY OHDG WR UHVLVWDQFH 7UHQGYV LQ OLFURE
I1DWLRQ 5/ /L - &DUV 2 &RXHW : 'XGQH-\: 0ORDWHHVRBRQORXWR
7DP 9+ 7KHXUHW]EDRKHU/ RUDQVGNH - N)UDWPHZRU
RSWLPLVDWLRQ RI WKH FOLQLFDO XKH RUICPRR ISROLR\D@G SRO\P
FRQVHQVXV /DQFHW ,QIHFW 'LV

+XDQJ -; %ODVNRYLFK 037 3HOLQJRQ ® CBLIRAXWE $*D YDXQDIH US$ O §
ORQWJIRPHU\ $% &RRSHULQ$ELQGIOXF UHGXFWVPRROREWDQ
DFWLYLW\ $QWLPLFURE $JHQWV &KHPRWKHU

+HQJ]KXDQJ : 6RQJ = &LRIX 2 2QVi\HQ ( BWRBLORLE\ 1
GLVUXSWLRQ DQG VI\QHUJLVWLF DOQWLPLWHREQDIRRHURNQY RI D
Pseudomonas aeruginosainvivo 3HGLDWU 3XOPRQRO

6ULUDPXOX '" /XQVGRUI + /DP -6 5RRMUMQARBPDWLRRQFIREREHO
ELRILOP PRGHO RI 3VHXGRPRQDV DHUXDXIRVD ORIGBG WKH F\VWLF
OLFURELRO

1LYHQV '( 2KPDQ '( :LOOLDPV - )UDQDOLIQQDWH DQEROWWRP
DFHW\ODWLRQ LR3eudidhBs\idrigyigoRI PLFURFRORQLHY DQG ELRILOPYV

%DFWHULRO
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*DUQHWW -$ ODWWKHZV 6 , Q WIH O P FO\W.\RHYO/RIS@ EFQWW S UL D O

VWUXFWXUDO SHUVSHFWLYH &XUU 3URWHLQ 3HSW 6FL

%LOOLQJV 1 0O0LOODQ 05 &DOGDUD ORPXWEBQLIGEEHWRARNDVRYD <
7KH HIWUDFHOOXODU PDWUL[ FRP ®R @HOW. BVRPWIWFREH GHW H

L Pseudomonas aeruginosa ELRILOPYV 3O0ORV 3DWK GRL MRXUQDO S

&DEDOOHUR -' &00QUWN EKDEREXU:DQJ 3RQREQDDXE/OLV '(

<DX <&: :DWHUV 9- +7ZDQJ '0 *XWWPDQ '6 V DQE3HOBBWOOH ¥ ZH

SDWKRD G D S WRBadorReha&adtuyimbsa HYROXWLRQ LQ WKH F\WVWLF ILEUF

P%LR GRL P%LR

&DUUROO 60 /HH 0 & ODUJ[ &- 6LJQ HSLVWDVLY OLPLWYV HY

WKH FRQIOXHQFH RI VLQJOH DQG WMet@owdctétibW ERQ PHWDEROLVP

Extorquens $0 (YROXWLRQ

-LDQJ 3 /L - +DQ ) 'XDQ * /X ; *X <LRIMN.OP $QVSIQBNRELOP DFWL

RI DQ H[RSRO\WDFFKDULGH IWRifo FBUL<QH BODRWHIQKXP

$OLSRXU 0 6XQWUHYV =(PERUWHPQFH R DI®OMHK) DWH O\DVH IRU

HQKDQFLQJ IUHH DQG OLSRVRPH HQFDSVRODMWHGNDPLQRJIO\FR VI

Pseudomonas aeruginosa - $QWLPLFURE &KHPRWKHU

$ONDZDVK 03 6RRWKLOO -6 6FKLOOMQKIDQFHYV MW QBMRW OKD V

NLOOLQJ Rsebddrmddhas@eruginosa LQ ELRILOPV $30,6

/HPEUH 3 /RUHQW] &F 'L ODUWLQR 3V RI WRKREQRMDBPKPDWW GHJ[

$ FRPSOH[ ELRSK\VLFDO ZRUOG ,17(&+ 2SHQ $FFHVV 3XEOLVKHI

$YDLODEKMWWRP 7272Z LOWHFEKRSHQ FRP ERRNV WKH FRPSOH[ ZR

SRO\WWDFFKDULGHY HIRERWMKIBDFAKRDUOCB HAYHW ELRBKRREBED O

ZRUOG
JOHPPLQJ + & :LQJHQGHU - 7KH ELRIEORERBRWUL[ 1DW 5H
$VODP 61 1HZPDQ 0$ (UEV * ORUULVVEIOHU &KL:BOKH@OD7' %R

'H &DVWUR & ,HUDQR 7 OROLQDUR $ -DFWNBRQ 5: .QLJKW 05 &I

e
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%DFWHULDO SRO\WWDFFKDULGHV VXSSUHNOFLIB8 XFAHHODYQBWH LP
&XUU %LRO

ODUWLQH] *RPH] ) ODQVLOOD $ ODWVHROQERVWR 9DWHK@IXHCD 0&
0% &KLURSWLFDO FKDUDFWHUL]DWLRERVRRRR PLRS RO YR IQUIMFHE
&DUERK\GU 3RO\P

*UDQW *7 ORUULY (5 5HHV '$ 6PLWK R-EBFDKREPQWHUD®BWRRQV

EHWZHHQ SRO\WDFFKDULGHY DQG GLYDOHQW6FBHWMRQYV 7KH HJ.

'H 6R\]D $ +DOO $- ODKHQWKLUDOLQJDRXOWHYILAHN 3 .DFD
6WRLWVRYD 65 7RWK 9 &RHQ\H 7 =ORM@LN ‘H$9IRBNKUQV -/ 6D &
3LUQD\ - 3 .LGG 7- 5HLG ' ODQRV - .ORFRMHWKGHU-% LHKOPDQ
OF&OHDQ 6 :LQVWDQOH\ & %0 ())&$ HRYHOR SLQJ DQ LQWHL
Pseudomonas aeruginosa UHIHUHQFH SDQHO OLFURELRORJ\2SHQ

5DYQ / &KULVWHQVHQ $% OROLQ 6 *HYWK\RVOIRWBMHWHFWLE®J
DF\ODWHG KRPRVHULQH ODFWRQHV SURGRRBGWHK\H*UDP QHJDWL"

DSSOLFDWLRQ LQ SWRCHHAWLRRQOINLQHWHWKRGULFURELRO

e

(e}
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FIG 1 Comparison of planktonic growth in MH medium of characterized and new cystic
fibrosis P. aeruginosa isolates and biofilm growth following antimicrobial treatment.
Growth curves (24 h) of (A) Non-mucoid IPARP isolates (red) versus fresh clinical SpIT
isolates (blue) and (B) non-mucoid IPARP isolates (red) versus mucoid (green). (C)
Growth curves of NH57388A (36 h) “ 2% and OligoG CF-5/20 with/without colistin
(0.05 Ry/ml). Biofilm disruption assay showing LIVE/DEAD® CLSM [scale bar 20 um]
of 24 h established NH57388A biofilms, (D) untreated control, (E) 1 h colistin
treatment, (F) 2% OligoG CF-5/20, (G) combined treatment. COMSTAT analysis
showing (H) mean height of biofilm and (1) ratio of DEAD: LIVE cells. (*p<0.05)
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FIG 2 Comparison of growth of non-mucoid PAO1 and mucoid NH57388A P.
aeruginosa in Mueller-Hinton (MH) and artificial sputum (AS) medium. Scanning
electron microscopy of bacterial growth in MH (24 h) and AS medium (48 h; scale bar
—P ZLWK FRUUHVSRQEUPDUHRRPB®6 PHGLXP >VFDO!
PAO1 and (B) NH57388A. (C) Diagrammatic representation of biofilm structure in
both media. (D) Cell viability (ATP production) of P. aeruginosa NH57388A and PAO1
(108 cfu/ml) grown in MH and AS medium.
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FIG 3 Biofilm formation assays showing mucoid NH57388A P. aeruginosa biofilms grown in
Mueller-Hinton (MH) and artificial sputum (AS) medium. SEM images of P. aeruginosa
(NH57388A) biofilms grown + OligoG CF-5/20 for (A) 24 h in Mueller Hinton (MH) medium; 10
pum; (B), (C [zoomed in]) 48 h + OligoG CF-5/20 [scale bar 5 um] with (D) corresponding scatter
graphs showing approx. mean microcolony size. (E) Corresponding CLSM EPS staining of P.
aeruginosa (NH57388A) 48 h biofilms in artificial sputum (AS) medium using Syto-9 (green) and
Concanavalin A 633 (red). (F,G) Biofilm disruption assay using Syto-9 (green) showing cross-
sectional views of 48 h established biofilms treated | h with 2% OligoG CF-5/20 [scale bar 10
pum]. (*p<0.05).
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FIG 4 Effect of OligoG CF-5/20 on high Mw alginate and on cell signaling molecules in vitro.
(A) Circular dichroism (CD) spectra of high Mw pseudomonal alginate mixed with OligoG
CF-5/20. Scans 1-7 show spectra of high Mw alginate (~20 0 followed over ~77 min upon
heating from 4 to 37 |C; scans 8-11 (~44min) are recorded after addition of OligoG CF-5/20
(850 0 followed by addition of Ca2* (ImM) (scans 12-17, ~ 66min). Spectra of OligoG
CF-5/20 (850 0 alone and its sum with high Mw alginate (20 0 are shown as black and
red dashed lines, respectively. High performance liquid chromatography (HPLC) mass
spectrometry (LC-QQQ-MS) to quantify acyl homoserine lactone (AHL; 3-oxo-C12-AHL and
C4-AHL) production of P. aeruginosa PAO1 (B) grown in MH and AS medium (30 h), and in
a time course assay (30 and 48 h) showing the effect of OligoG CF-5/20 on (C) 3-oxo C12-
AHL and (D) C4-AHL (*p<0.05; n=3). Cell viability (ATP production) over 48 h of (E) PAO1
and (F) NH57388A grown in MH and AS medium “ 2% OligoG CF-5/20 (2%G).
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FIG 5 Biofilm disruption assays showing scanning electron microscopy (SEM) of
antimicrobial (OligoG CF 5/20 and colistin) treated biofilms grown in ASM [Scale bar 10 um].
SEM images of established (24 h) P. aeruginosa (A) PAO1 and (B) NH57388A biofilms
treated for 24 h with 2% OligoG CF-5/20 + colistin (16 pg/ml) with corresponding median
microcolony diameter measurements for (C) PAO1 and (D) NH57388A (*p<0.05).
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