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Ak v A= A
Aras & 4 A
QAN heke o) s}t
7%
= (Pseudomonas aeruginosa)< “Hd 2 94 9 S /Fos
I AE 713 #ZFEA AldFoltt. P oaeruginosa™ quorum sensing
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transposon®] Y H EdWHolA(g/tA::Tn)oll A elastase L& o]

[e)

2

s7tetdlths e & 5 AT gitAnTn =dWel= A

—_

AFEpAE oA E H#F0l PAOIRT Be 9kl elastaseS AAl S

b

ot

Rl

S gitd FAAE AAT EAR¥N(AgitAE ARSI,

gltA:Tn EdWolel AglitA EAWol7 HU3 elastase 2Hd
3l

EH ghtd FAAE AAAAS W oW fAxe] WHol

gl =xE Awdon Felsy] 93] PAOLY Agirdd] ulE)



RNA sequencingeS 3333, SvjsA%= H|AHA TCA

toir
i
Ll
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olg)3t A= (1) TCA cycle EAo] elastaseE AJ4H
v glole] FHEHI} AdFHo dar, (i) QSo o8] ZHE+= elastase

Aoto]l ofAE el HlE] W AlXE AEoA o] FolF & dE
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Tricarboxylic acid (TCA) 327} =& elastase
Ak v X G 73

ZA
.48
P. aeruginosa= 1% S/ Aoz v}kl 3tAd Ex8tH, 7]
AT E AAAQ WEHS 7R A Al FEEAE "ol =
Z wAE o)A AW F¥ A AR/ (Cystic fibrosis) A}l Al
= A7 HAES doA xT]o Aol ol2A & 4 S W
olyel Wgo] "Hoj Aol Al J4, T3 A7bsk s do

4 (hospital-acquired infection)®] T8 Yol Ho =2 AdHA Yt} <l

TIE71E AHEEtAL Sl Al FAH S dovle Fa A F9
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st} P aeruginosa®l ©§ #4o]7] = el

P. aeruginosar &% TalAT YA gALE sl How &
HA kAR E HF AR FEAR AFESE dyA diALE S
g, A&7t gl Al A= NOy™, NO2 & oAl da =84 = ol&
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I. A5 2 ¥4

1. A}& ¥, plasmids 2 " PE vj P

P. aeruginosa % PAOlo] % v F(reference statin)= A}& %
Aom AFd Al8-% transposon mutants®} in-frame deletion
mutant A Zbel o) &E U} Escherichia coli SM10/Apir pBTK309]
transposon mutant AZ2FS 3+ conjugationo] AFEEH AT E coli
DHb5a¥= plasmidE A ZFst=d ol &5 Ao, £ coli SM10/A\pire=
in-frame deletion mutant AZ& 98] &0 vectorE PAO19
conjugations & HAest7] 918 AREE Sl

=

kil
=2

>~
e
ofo
gt
£y
N
rO

P, aeruginosa 2 E.  coli W%l +=
Luria-Bertani broth (LB: 1 % [w/v] tryptone, 0.5 % [w/v] yeast
extract, 1 % [w/v] sodium chloride) =+ LB plate (1 % [w/v]
tryptone, 0.5 % [w/v] yeast extract, 1 % [w/v] sodium chloride,
1.5 % [w/v] agar)7} AF&5E 0t M9 meida®] 242 &S Fast
A TH?.

Plasmidg 743 & #59 45 7Ha A= FAA mpA ol
wet FAAE AREEoH, AREE FAAY sEe oted Zrk

gentamicin (Duchefa, Haarlem, The Netherlands), 100 wug/m!;



ampicillin (Sigma, St. Louis, Missouri, USA) 100 ug/ml; irgasan

(Sigma, St. Louis, Missouri, USA) 20 ug/m!
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Table 1. Bacterial strains and plasmids used in this study

Strain / plasmid Description Reference
Bacteria strains
Pseudomonas aeruginosa
PAO1 Wild type ATCC 10145
Transposon insertion mutant .
tA:T This stud
SN derived from PAOT, GmR 15 study
In-frame deletion mutant derived
N gltA This stud
o from PAO1 1S STy
Agltd JiA complemented AgltA, Gm®  This stud
i
PIN105:: gled gltA complemente gltA,, Gm s study
Escherichia coli
Lab
DHb5a E. coli K12 strain 4 .
collection
Lab
SM10/Apir Donor strain i
collection
Plasmids
Transposon vector for the Lab
pBTK30 construction of a random mutant . .
. R collection
library, Gm
pCVDA442 sacB suicide r\)fector generated from Lab.
pUM24, Amp" collection
CVD442 with franking 5" and 3’
pCVD442::gitA WL Iraniig o an This study
region of g/tA gene
araC-pBAD cloned in pBBR1 Lab
JN105
b MCS-5 collection
JN105 with ORF of g/tA and it
pJN105::g/tA b W O S AnC IS This study

own promoter.
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2. PAO1 transposon mutant A%}

P. aeruginosa PAO1& LB brotholl &3}l 37 CeollA 5 Azt
v o3ttt E coli pPBTK30S gentamicin®] 9]+ LB brothell H=
st 37 TColA 5 AIZE wjekstt). zZhzbe]l wiolS LB plates}
gentamicin®] ]+ LB plateo] 100 ul® spreadingste] 37 Col
A 16 AlZE wjksitt, PAOL1, £ coli pBTK309] A&+ plateo] A
scrapers ©]-&3dto] & 3]g5te] Af LB platedl A 4oj5aL 37 C
o A 6 AZH&<F conjugation®] dold § JEF wjgEEr)

Conjugation & 10 ml2] LB brothE ©]&3] platedl U= #& 3
F~3tt}. Transposon®] 4A1E PAOLIRE AWH3}7] 98] gentamicin?}
irgasan®] £9°]3+ LB plate°l| spreadingste] 37 TolA 16 A7+

B &Fste] transposone] 49 E PAOL EdWolE AUTh

3. Arbitrary PCR

Arbitrary PCRS =33}7] 93l transposon 4% = WHo] 25 H
G-spin for bacteria (iNtRON, biotechnology, Seongnam-si, South
Korea)& ©] &3] genomic DNAE F&38}3t}. Arbitrary PCRE
AR FAEl Ao, A WA GANAE arbitrary primer$]

Rnd1-ARB1(5'-GGCCACGCGTCGACTAGTACNNNNNNNNNNAGA

12



G-3)3 Rnd1-TnM30(5'-CACCGCTGCGTTCGGTCAA GGTTC-3")
S o] &3 PCRE 333, AccuPrep PCR/Gel purification kit
(Bioneer, Daejeon, South Korea)E ©]&3] 194 PCR 2H=S A A|
Stk AAF PCR 2HES FYo=z 3lo] 20/ PCRE 33t t)
2944 PCR< transposon-specific  primerq]  Rnd2-ARB(5’
-GGCCACGCGTCGACTAGTAC-3")<}t Rnd2-TnM30 (57
~CGAACCGAACAGGCTTATGTCAATTC-3)% o] &3l F33far, 2
@A PCR 42HZ T8 PCR purification kitE o] &3] A3ttt A
¥ PCR 2HES o8 d7IAd #4& st 471449 4
2 Macrogens E3 o]FoHt}t. Sequencing ZIE  NCBIE]

BLASTnS %3 annotation@ S 2% transposon®] ¥ A=

shel gk}

4. Elastase &3 =4
(1) Elastin LB plateE ©]-&3} elastase &%= =74

Elastase FAS =A4317] 998l elastin (3 g/100 ml)e] #H7}% LB

plateE A}&39tE. Single colonyES EiE oA/ E o] &3]
plateo] dA3t 7+AS F31 A=t} Single colonyES AL elastin LB

plateE 37 TollA 48 A+ vl H elastino] &3] WA FA

13



H cleared zone? 7|5 E3| elastase ¥d HAEE

o
o
ek
-

o,

=3
(2) Elastin-Congo red assayE ©]-&73} elastase &%= A

P. aeruginosas LB brothell %38t 37 ColA 230 rpml& &
S 16 AIZF ¥l kb Overnight cultureE Al LB brotholl

1008)] s]A4jsfe] EujEs skt 2, 4, 6, 8, 10 A7 Ao A 5!

rulu
ol

=

ODgps AT oz A Fdestar, 4 C 13,000 rpmo Al 10 &
F AR s v ASdS Frs

Elastin—Congo red”} 10 mg/ml 1%+ 30 mM Tris buffer (pH
7.2)5 43k}, Tris buffer®} culture supernatant®} Z}z} 2:1 H| &

2 93 6 AZHESH ESlFHA M o] W 6 A A BE

o4

gl G 2u, 8 A A BEHD F S A 44, 10 A

AAEEE T EaEA &S Elastin-Congo redE #| A3t

2SN ODugsE S43%e] elastase®] HIAAHEE Tt

5. In-frame deletion mutant A2}
gltA®] 5 upstream region (444 bp)¥}, 3° downstream region

(496 bp)= TE3IUY. F3% ¥ F flanking regions U= &9

14



940 bp= WF=o]F11, 5 upstream region= ¥3F forward primer

9} 3" downstream regions X33+ reverse primerS o] &3] FZ3k

A

t}. o]E vector® AFEE pCVD4420] 4dste]l pCVD442::gltAS
A2}, o] plasmidE £ coli SM10/Apirel]l A7 H3HE =3 =2
A 3H(transformation) a3 o}

E. coli SM10/Apir pCVD442::gltA2} PAO1S LB plateol A 6 A]
7F%<¢F conjugations dSth. pCVD442::g/tAS} single crossover”}
Aol PAO1S AW37] 98l gentamicin® irgasane] £+ Hi
Aol Al A g}, single crossover’t 4ol PAO1S 8% sucrose”}

5090+ LB plateo] spreadingdte] 2o A 24 AZF o] vk

o
20

o] double crossoverE +E3Ft} Sucrose’} EEHE viA] oA Apg
colonyd] W& PCRS F3835te], okAE #5:UA gitd FH1A7F A

AE EdWo] fdFAA FRIFOEZN AgltA dF5 =T

6. RNA Sequencing

Avjeks 98l PAO1® AglitA #5% LB brothol HEshal
37 Cold 16 AlzF wjkasem, A LB broth 1008) 24 &}o]
37 TolA ODgoo 0.77HA] wlYste]l RNAE FE3FUTE o] F #42

Macrogens &3l X% %]

15



7. gltA complementation

AgltA A5 A el @Yol gitA FrHAte] AAE A% A
olx] Feoldtaat AgltA wFol gltA A AE complementationdho]
et A4S ARG Z2REE X338 gltA 312 ORFE &
Z3}lo] pIN105° A3kt Cloning® plasmidE E. col/i DH5aol A
amplificationd}31 2™, plasmid extraction kit (Bioneer, Daejeon,

South Korea)& ©]&3] F%3}th F%3 plasmidi= AgitAo] 717]

o

THe o dEAdE sl o

EN

T o2 pIN105E PAOLIZ A

gltA°] Fd3 WHor A9 53

8. Quantitative real-time PCR

LB brotholl P aeruginosaS 8E3tal 37 CollA 230 rpme= &
EoFH 16 AlZF wjekgth. Overnight cultureZ DPBS (welgene,
gyeongsan-si, South Korea)& °©]-&3a A& 3}, 10 mM glucose %
+ 10 mM citrate7t %7Fe M9 mediacll 100#] 3]418k 5 37 CellA]
ODsoo 0.77F4] ¥lFS gt} o] & RNAE F=3th. F53 RNAE
RT PCRS E3&l cDNAZ 97HAL ¥t} gqRT PCRS SYBRS ©|-&3}
o olFolxlen, PA08797F B A=, 16S  rRNAZF

endogenous control® AF&% %

16



9. A4 &4 T3

2)

ol p<0.05¢ uj

5]

ook, ®3k Student-test®= 4

S

error barg ¥3d

A vzt
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om. 23

1. PAO1 transposon insertion mutant A% % elastase 3 23&

QW] A

elastase ¥ &d EdAWolE AH3L7] 93| transposon insertion
mutant poolS A 2SR, P aeruginosa® transposon mutants £,
coli  SM10/Apir pBTK303} PAO19 conjugation Aol A
transposon®] PAO12] genome®] @WEHEA 4w o] wrEo o).

°F 3,0007H9] transposon mutantE H3IA W, 1,600712]
mutantol] 3l elastin LB plateE ©]-&3l elastase @S gR13HA
t}. Elastasedl] 23l elastino] &3l A WA % cleared zone =

7NE

ol

I 7 EdAWol|7} AAstE elastase?] ¥S HPHo= &

o

st 4= 9t} (Figure 1A).
Elastin®o] 3234¥ LB plated] A AH % elastase ¥ &d 5HH|
oA transposon®] AHYUH HAE &As7] f& arbitrary PCR=

g3, Arbitrary PCR 323 A4

it
iy

o
g
o
=
>

transposon®| gltA A AYEHAS AT 5 A} (Figure

1B).

18



PA1579

PA1580 (g/tA)
(1719109) (1720365)

Fig 1. Screening of elastase overexpression mutant. (A) Elastase
overexpression mutants were screened using elastin containing LB
plate. As bacteria grow, Cleared zones are formed by secreted P.
aeruginosa elastase. Those selected mutants secreted more
elastase than PAO1l. (B) Transposon insertion site is located

between 1719157 and 1719158.
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2. Elastin—congo redE ©]&3% elastase A4 B

Elastine] ¥3t¥ LB plateol A elastased] Wd HAEE 3Holsls=
AL wmEA B 49 colonyel tigh &<Sle] 7hssiths AR A
Ak A vluE 7HesHA] &t @ o] o] elastin LB plate

oAl elastaseE I THI= ZHAOoE Hol= EAWold I

m]I

elastin-congo redE ©]&3l elastased &S FHH o T H|udtax}
sttt &4 U&7 o2 elastaseds AL XKoh jasB =AW
(AlasB) it ©| &3S

M P. aeruginosa®l ’47¢S 743 =4, PAO1Y} AlasB i
+ sds AFF4E HERIARE, glitAnTn ¥ ool = o] =9
H3) =9 A4S HEWS 98 & AT (Figure 2A).

o] 3 elastin-congo red assay (ECR assay)ES S& AzA o=
elastase ¥& vl AXEUE ojEH R U= Aoz &
#7 elastase’} £t AE dxd w g/tA:TnolA PAOLd] v]&|
H o] AgE AE gl & AUt (Figure 2B).

o2 T3l g/tA:Tno] PAO1Le| Hls] =& AAS YephA|w, &

A3t AXAEo]A] H WS w Be elastase LA YUt

(b

20



2.51
-o- PAO1
- AlasB
—&— g/tA:Tn
o
o
O
(m)
@)
B
154
-&— PAO1
- AlasB
10- —— gltA:Tn
Lo
(©2]
<
(m)
@)
54
0' T - ﬂ H 1
0.0 0.5 1.0 15 2.0 2.5

OD600

Fig 2. Growth curve and elastin—congo red assay result. (A) Growth

of PAO1 and A /asB strains (B) elastin-congo red assay result.
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3. TCA3| 29 #A3dl= F49] transposon ©] AYE SdHo|A|
ECR assay 23
gltA= TCA 329 7H¢ A dAlo] st 74 &
ols 3latar gir}. g/tA:iTnoll A elastase Wdo] =713k AS Feld}
71el TCA 3|20 #oJstEs thE ah ES elastase Ldol] F&F

FE=A sy arxt 3}l University of Washington® P2

o

aeruginosa transposon mutant libraryS &3] TCA 3|29 #o3}+=
g9 Transposon®] AY¥E =dWo] #FE5 FHIFY (Table

1.

o

A3 e,

Id
it
_\:LI

ECR assayE %3 elastase HdHAEE

£y
N

okA transposon mutagenesisE =3 XAHE elastase ¥ 2d
ol g/tA::Tnd L3l FdA}e] transposon©] A YE g/itA S o]
7 PAO1# o} 2 elastase TS HGom, Yymx EdRoloA =

elastase?] od Ao AolE 3Heldk 4= IR0t} (data not shown).
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Glucose

!
Pyruvate
|
Acetyl-CoA
/ Oxaloacetate \
Malate /" PRC.
2 paras Citrate
:.‘\‘\K
PA4333 s
Fuamarate '

N Cis-aconitate

Succinate D-threo-
\ isocitrate
Succinyl- sucB 2
CoA ™ n¢®

oxoglutarate

Fig 3. TCA cycle of P. aeruginosa. TCA cycle of P. aeruginosa and

enzymes required in each step are listed.
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Table 2. Transposon mutants related with TCA cycle

Locus Gene Product Position in
Tag Symbol ORF

PA1580 gltA citrate synthase 125(1287)
PA0795 prpC  citrate synthase 2 474(1128)
PA1562 acnA aconitate hydratase 1 1477(2733)
PA1787 acnB aconitate hydratase 2 469(2610)
PA0794 probable aconitate hydratase 610(2607)
PA2623 icd Isocitrate dehydrogenase 479(1257)
PA2624 1dh Isocitrate dehydrogenase 1308(2226)
PA1589 sucD succinyl-CoA synthetase alpha chain 879(888)

PA4470 fumC1  fumarate hydratase 494(1377)
PAO854 fumCZ2  fumarate hydratase 688(1395)
PA3452 mqoA malate:quinone oxidoreductase 663(1572)
PA4640 mgoB  malate:quinone oxidoreductase 120(1524)
PA1252 probable L-malate dehydrogenase 735(1005)
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4. in-frame deletion mutant #|23} 2 transposon mutant$}$] H|n
gltA in—frame deletion mutant A 2}s}aiz} g/tA] 5 franking, 3’
franking ¥-915 SZ3}o], pCVD442 vectordl cloningstdt}. o] %
pCVD442::g/tA®} homologous recombination® %3] PAOIlolA]
gltA Ry AR AghtA w575 AFstax sloh 749
colony® W& PCRE F33st3 o, 47019 colony?} gltA A7}
Add Agltd #5735 BT oFdE PAOI A= °F1.5 kbp
A7)e] WiErt YERE Wb AgltA Rl AE 1.2 kbpTt EolE
300 bp A7]e M7t #FH= S T3l AgltA 459 AT

T A} (Figure 4).

PAO1Z} g/tA:Tn, AgltAe] 3% 2 elastase HIAAHEE 3Hel s}

Atk PAO13 ¥ et S wl gitA:Tn EQWo|9} Agitd ¢ A4e
= AgER o, F EdWo] #F o] ARE FdsA I

it

A (Figure 5A). elastase &d A L& H w3t S w PAOLY] H

ﬂl

& gl/tA:Tnd AgltAd A =& elastase LS H AL 213,
gltA::Tnd AgltAdA Ze e JielS Hol= A Tdk galsitt
(Figure 5B). o]&gt ANE Tl gltA:Tnd AgltA7F L3 THY

& nYe Bk b o) F AAL AgkAZ olFd YT



AgltA (#1~7)

Fig 4. Confirmation of g/tA in—frame deletion. 7 candidates were
tested. First lane 1s PAO1 and others are Ag/tA candidates. Wild
type PAO1 shows 1.5 kbp PCR product, but PCR product of A g/tA

strains show 300 bp.
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Fig 5. Compare the growth and elastase expression level among
PAO1, AgltA, and gi/tA::Tn. (A) Growth curves of PAO1l, AgltA
strains, and g/tA::Tn. (B) Elastase expression levels of PAOL, A

gltA strains, and g/tA::Tn.
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5. A gltA complementation

gltA =AW= acetyl-CoA%} oxaloacetateE ©]&3] citrateE

[l

3

ot
O

A gk kA citrateE WAl H7FelE S OdlSRS
AgltA 2378l oAm gt WarF YA Sl At sel.

M9 mediad] ©a2Yo 2 citrate®} glucoseE 27 10mMA %7}
ate] gt als W, glucosert AFdE M9 mediadl A= PAOL
AgltA A 237l 2 AolE EAAT citrateE H7Fll+ M9 media
NX= PAOLIH AglhtA7 543 A S Hol= 3Es I +
AN olE T AgltA EAWolAAN YedeE A AAdS
citrateE A8k Kall dEbu, ool A citrateE FH7lste] FU
< W S 38T 5 deSs AT 7 AT (Figure 6).

Lok AgltA #F9l gltA 74 AS complementationd}3l< W A
gltA =AW o] 79 J47) elastase & L7} DA WH3=A
gelstazt ksith ol 918 pIN105E vectorE o83l g/tA F7
Zke] ORFeF ZRRE|Z ZRY5Ie] AgltAd dFo A% sl

o] Wl AgltA #F2] 4%e] PAOL oz 3|5 AL &9ls)g

4%

o (Figure 7A), elastase &d A% T3 PAO1Y sd3HA YEE

< gRIsgltt (Figure 7B).
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Fig 6. Growth curve in M9 media. All bacteria were cultured in M9

media. Concentration of glucose or citrate was 10mM.
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Fig 7. Genetic complementation. (A) g/tA complemented by cloning

using pJN105 vector. As a control PAO1 was transformed pJN105

(closed square). AgitA was transformed pJN105 (open circle) and

pIN105::g/tA (closed circle) respectively. (B) Elastase expression

level.
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6. RNA sequencing data. & A A=

PAO1®  AglitA w5ollA ojwgk  fxzke] dee]l wWst=
elastase?] W&ol FT718F%l=A &<15ta12 RNA sequencings &
a 7 el HAAAQ] RNA & 9] zpol& glstazt sigltt. A
glitA ol Edo] 2uf o7kt A= 1,00170%1.eH, 24
T

°]d

N
P

g fdaks L1214l el 7 geol S7ksk 4

107N, 7V Bol &gk 42 1071E 2= Yegle (Table 3).

A

Wt o] 7hg wWol ks f A A= PA08789 A4 PAO883S.Z o]
Folzl e Eolth. Kegg pathwayE &3l o] L& EAlst=
AA7E dofeb= A=l thelf ¢robr kil Ch-branched dibasic acid
metabolismell #eat= FAASLS &1 = U = o] &
A3 TCA 3|zo) d&ddol sl F5330h. AgltA w54 ]

QA TCA 2o W3t 93AZZ  pyruvates o]&

ol
2

cis—aconitate® T34 o® FHFORMN citrates FHSA Xk
AL ®BAstax e Aol oldrt e JPES AS-A HAuok
(Figure 8A).

2= AgltA 75 gltA FHAE complementationdh®] i,
gltA Fraztel ofs) dEstE = FAt A EATE A8 citrate

E A HABFRS W o] QuEe] o] oW wek=A g
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e

B Lz} o] o H R o7 FHA F PA0STI FHAAES @A
gt gqRT PCRE 33k th M9 media®l glucose H71elS 75

AgltA A PAO879 A =Ate] wtdo]l A A F718FR o, citrateE

(o]

el
=

o

A7belrals A9 PAOLA ¥Ie dd vws Bids &

re
i

AR} (Figure 8B).
ol T3l AgltAd A PAO878~PA0883C. 2 FA4H Q& F
7Fek AL citrateZ} AR FAAE A &7 wio o]lE HAFSA}

ke Aol AES WY+ A
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Table 3. Transcript levels of major genes, whose expressions were

significantly altered in the A g/tA mutant

Locus Gene Product gltA/PAO1

Tag Symbol fold change
Fc<-2

PA1580 gltA citrate synthase -710.97
PAO277 PA0277  hypothetical protein -76.69
PA2252 PA2252  AGCS sodiunvalanine/glycine symporter -42.64
PA5440 PA5440  peptidase -40.82
PA1791 PA1791  hypothetical protein -34.93
PA1421 gbuA  guanidinobutyrase -33.55
PA1228 PA1228  hypothetical protein -28.41
PA5507 PA5507  hypothetical protein -24.61
PAA2772  PA4277.2 tRNA-Gly -22.71
PA0045 PA0045  hypothetical protein -21.13
Fc>2

PA0883 PA0883  acyl-CoA lyase subunit beta 1612.30
PA0879 PA0879  acyl-CoA dehydrogenase 805.71
PA0880 PA0880  ring-cleaving dioxygenase 642.33
PA0881 PA0881  hypothetical protein 554.91
PA0882 PA0882  hypothetical protein 540.47
PA0878 PA0878  hypothetical protein 367.68
PA2664 fhp flavohemoprotein 326.94
PA1249 aprA alkaline metalloproteinase 302.69

dehydrocarnitine CoA transferase
PA2000 dhcB 295.67
subunit B

PA0523 norC nitric oxide reductase subunit C 220.95

Top 10 genes with the most changed expression from the RNA

sequencing result.

33



A Glucose

|
(35)-
Pyrtlvate Citramalyl-CoA
Acetyl-CoA { A0S

/v Oxaloacetate \ Itaconyl-CoA
Malate 7" f s

umC \ Itaconate
Fuamarate s

. . Trans-
IhA. sdhE Cis-aconitate aconitate

/

Succinate D-threo-
\ ) isocitrate
Succinyl- . /

CoA™—_lp?3 2

oxoglutarate

B RQ vs Sample

& o F 4
o o o
S

o o & &

PAO1-Glucose PAO1-Citrate A gltA-Glucose A gltA-Citrate

Fig 8. Autonomously induced transcription of genes
(PAO878~PA0883) that constitute an operon in the Ag/tA mutant
under malfunctional TCA cycle. (A) Probable alternative pathway
when citrate synthesis is blocked by a mutation in g/tA gene. (B)

Target gene is PAO879 and endogenous control is 16s rRNA.
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7. Citrate x| W& elastase @& Fx o W3}
N gltAol A elastase Fdo] F7Fg Ydo] citrate7} F-=317] o
wolgtd, HH 2 citrateE FH7FETH elastasee] W ojust ¥

sp7F vebE A Flsjraiat shglvh oS 218yl €3] LB brothel

i

citrate® FE=HZE H7tsto wgsldt). Citrate 7ol wE pH

]_

ool o3 Y& wiAstaLA NaOHE of&sf wjFeie] 27| pH &

10 A2 9% F ODsoo &= F31 PAOL1Y AAS SH43S u
citrate F&=°] wWE PAO19 AFoE= & zol= Felsk 4 giAt

(Figure 9A). elastase Td A=E 1312 ECR assay 23E
ODgooat o2 B A3FS AL, elastase WH AT A& & citrates
A7V Eol wel zhols B citrateE H7MSFAS wl 22€A] &
S ulol] B3] elastaseo] Wdo] FHAII oM, Hrle|+ citrate?

= =
13 = AR

ot
o

EX7b S7FSSE elastase WAl AAdE A

ofk

o
=

d

t} (Figure 9B).
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0OD495/0D600

Fig 9. Growth and elastase expression level according to citrate
concentration. Every media was buffered to pH7 to prevent the
growth inhibition by low pH. (A) Growth of PAO1 in different
concentration of citrate. (B) Elastase expression level in different

concentration of citrate.
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ABSTRACT

Regulation of Pseudomonas aeruginosa elastase production

by tricarboxylic acid cycle

Donggeun KIM

Department of Medical Science

The Graduate School, Yonser University

(Directed by Professor Sang Sun Yoon)

Pseudomonas aeruginosa is an opportunistic pathogen that can
cause both chronic and acute infections. Quorum sensing is a
bacterial communication system that regulates gene expression in a
cell density-dependent manner. F. aeruginosa produces many
virulence factors, many of which are regulated by QS. One of the

major QS-regulated virulence factors is elastase, encoded by /asB.
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Many studies reported loss—of—-function mutations that resulted in
reduced or abrogated elastase production. Herein, we sought to
identify a mutant that produces higher level of elastase. We
postulated that identification of such mutants may provide novel
insights into the regulation of elastase production. To this end, we
performed a transposon (Tn) mutagenesis screen and isolated a
mutant with elevated elastase production. Tn insertion occurred in
the coding region of g/tA gene encoding a TCA cycle enzyme,
citrate synthase. The g/tA::Tn mutant grows slowly but produces
more amount of elastase than PAO1, its parental strain. We
constructed in-flame deletion g/tA(A gltA) mutant and confirmed
that both g/tA::'Tn mutant and Ag/tA mutant show same elastase
expression level. We conducted RNA sequencing and interestingly
alternative pathway is extremely increased in A g/tA mutant which
might for compensating the abnormal TCA cycle.

Together, these results suggest that (i) TCA cycle activity is
associated with bacterial capability to produce elastase and (ii)
elastase production can be achieved at low cell density. We are

expecting to figure out how TCA cycle-mediated energy
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metabolism can regulate elastase expression in F. aeruginosa.

Key words : Pseudomonas aeruginosa, elastase, metabolism,

tricarboxylic acid cycle
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