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INTRODUCTION
Omptins are outer membrane proteases found in gregative baeria that cause
diseases in humans, such as pathogdscherichia coli Shigella flexneri Salmonella
typhimurium andYersinia pestisBacterial species that express omptins cause @éissash as
highly fatal plague and severe diarrhea and dysgniéne geneshat encode these proteasd
areompT, icsP, pgtE andpla, respectively. These proteases are highly refatsttuctureand
share approximately 50% sequence identity (Figlre 1

¢ In S. flexnerilcsP has been shown to cleave a key virulenceditant, IcsA(Egile et
al., 1997). IcsA recruits host actin and allows for actllular meement within host cells
(Steinhaueet al.,1999).

* In S. typhimurium PgtE has been shown to cleave a hunaahelical cationic
antimicrobialpeptide (CAMP), LE37 (Guinaet al.,2000). LL-37 is a major component o
the innate immunealefense system (Zasloff, 1992). It functions bynp=abilizing the

bacterial membrane, which ultimately results intbaal cell ysis. PgtE cleaves -B7,

thereby protectin@almonellaagainst the bactericidal effects of CAMPs.

¢ In E. coli, OmpT has been shown to cleave protamine, an &ntibial pepide that acts
on the bacterial membrane and causes problemdlitaceenergytransduction and nutrient
accumulation (Aspedon and Groisman, 1996) (FigireLike PgtE OmpT  circumvents
the immune defense by cleaving protamine into sméthgments.

OBJECTIVES
Due to the high sequence identity at the amino &midl of theomptin proteases, weg
hypothesized that these proteins may share sipnitaeolytic @tivity and function.

* To characterize the proteolytic activity of OmpT,
« Experiments were conducted to determine whethardibte OmpT ecognized and
cleaved one substrate, IcsA , in similar manneatively expessed IcsP.

¢ To determine whether the LPS environment surrounttie omptirinfluences its activity
or site specificity
* Omptin switching experiments were conducted byouiicing induible ompT
into aShigellabackground.

¢ To determine whether OmpT could promote resistaloc¢he catioit antimicrobial
peptide, LL-37 inE. coli
¢ Minimum inhibitory concentration (MIC) assays weanducted.

190 200 210

csp ANET
ANEEDLMEKGHLL NEPNYRLCLARGYQESRYSE T {DDTGSFPNGERAIG YKORFKHP Y1 GLTGSYRYEDFELGGTFKYSGHVESSD|
ANEYDLNVKGALLQGONYKAGY TAGY QETRF SHTF —YLGNFPHGVRGIGYSQRFENPY1GLAGDYRINDFECNVLFKYSDHVNAKD]

TS LGS TLYEGT-AT
YYVTPHAKYTVEGRUNRYTHE YOHNN-NTSDYSKN YNFTT
TSN A AYSRYEEGK T GLTOKT SaHTAYFGGDARG AN T THGL YR

Fig. 1. Alignment of amino acid sequences of |&3R
O-antigen
polysaccharid
Core
polysaccharide
Lipid A

. vl

Fig. 2. Cartoon of OmpT embedded in the bactesilmembrane

MATERIALS AND METHODS

Western Blot Analysis

Cultures were grown overnight in Tryptic Soy Broth (TSB).oria-Bertani (LB) with appropriate antibiotics and 0.2% (wgljcose

Following day, cultures were bacliuted 1:50 in TSB or LB medium to an @jg0.4-1.0 and induced with 0.2% (w/v)-arabinose for 1 hour at 32

Whole cell proteins were prepared from these cultures yesng equivalent number of cells, hence protein, loaded @1t@%(v/v) SDSpolyacrylamide gel, separated by
electrophoresis at 35 mA, and transferred to polyvinylidereifie (PVDF) membrane for 2 hours at 150 mA

PVDF membrane was probed with:
1° Antibody: Rabbit IcsA polyclonal antibody (1:10,000) for 2 teoat 37C

2° Antibody: Antirabbit IgG, horseradish peroxidase linked Falfragment from donkey (1:10,000) for 1 hour at@5
lcsA was detected by ECL kit (Amersham) and visualared Typloon scanner using ImageQuant Software

Assay to measure resistance to cationic antimieiqigiptide (@MP), LL-37
* Cultures were grown overnight in LB medium with appropriatébéotics and 0.2% (w/v) glucose

Following day, cultures were bacliuted 1:50 in LB medium to an QB 0.4-1.0 and induced with 0.2% (w/v)-arabinose for 1 hour at 32

Cultures were diluted to 2 x 16ells mi*

Test peptide (LE37) was assayed at final concentrations ofig0nt! to 500pug mtin 96-well microtiter plates
Minimum inhibitory concentrations (MICs) were determinedrasowest concentration of the peptide that did not allow vidialeterial growth after 18 to 25 hours

RESULTS
+lcsP is known to decrease levels of Ics/Simigellacells (panel 1)

*When IcsA is expressed i coli, OmpT removes IcsA completely from the bacterél (panel 2)

*When IcsA is expressed i colicarrying an inducible copy afmpT, under conditions of induction, IcsA is removedrfrthe bacteal cell

(panel 3)

*When IcsA is expressed inshigellaicsP- mutant carrying an inducible copy @fnpT,under conditions of inductioigsA levels are decreased

(panel 4)

*The MICs of both induced and nimducedompTin E. coliwere the same, 338y mt?, suggesting that OmpT does not protectoli from

LL-37.
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Table 1. MIC’s of cationic antimicrobial peptidd,-37

MIC ( g/ml)

1 48- i Genotype
<« |csA Jl| samonelia
CS022 wild-typeSalmonella
TG61 CS022DpgtE

icsP= ompT=  Induced Nun Induced on
Shigella E. coli E. coli AompT Shr'gella AicsP
expressing icsA expressing icsA,  carrying inducible ompT
carrying inducible ompT
Fig. 3. Western blot analysis

CONCLUSIONS

MBG283 pEHK23 MC1061DompT
Induced

MBG283 pEHK23 MC1061DompT
Non-Induced

« Although the catalytic amino acids are completelgserved amanlcsP and OmpT, it is clear that these protedsese IcsA diferently, as

judged by western blot analysis.

* The LPS background may affect the cleavage spitgiti€ OmpT kecause the IcsA cleavage pattern in the omptirchwig experirent.

« OmpT has a dissimilar proteolytic activity and ftion to othetmembers of the Omptin family.

¢ OmpT does not promote resistance te3ZinE. coli.
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