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FINAL REPORT 

Principal Investigator Name: Vincent A. Fischetti 
Contract Number: DAAD19-01-1-0318 

Jhone" 2l"l ^^P7 ?i fif'"^ ^"^^""^^ *° ^^^^'^y Pathogenic Bacteria Phone. 212-327-8166 Fax: 212-326-7584 
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Proiect Goals: We have developed a novel method to kill pathogenic bacteria safelv 
and quick y This method exploits the rapid yet specific activity of bactSaqe Mic 
enzymes to destroy pathogenic bacteria on contact During the coursro^rs grant we 

/ir.2L.nH'''''°'p"?^^"' *'"' ^°"*^°' ^- Py^^^'^'' S pneumonia raueusE 
feeca//s and group B streptococci. In preliminary experiments in vitro, l6 nanog'ams oi 
the S. pyogenes phage enzyme could kill 10^ streptococci in five seconds In v ^we 
were able to remove colonizing streptococci from the nasopharynx of heavily colonized 
mice. Our goal was to identify enzymes from a variety of phage active on seveS 
pahogens and used these enzymes to destroy these bacte'ria  n bood of infected 

Final Report:  Dunng the tenure of this grant we were successful in identifvina ohaae 
enzymes for a vanety of pathogens. We now have developed enzymes tha^^ a e^^^^^^^^ 
for S   pyogenes,  S. pneumoniae,S. aureus,  E.  faecalis/E.  feec/J and qroun R 
streptococci.   Our results show that in vitro 10^ bacteria can be  educed to sterilitv 

'2T^fVT^ '°"^"^^- '" ^"'"^^' ^°d^' experiments, we L^ ^bte t^co onize 
rn.ce with either streptococcal or pneumococcal species (ora ly or nasaHy and remove 
them completely with phage enzymes delivered to these sites using a sn2 eTvr^e 

thrhinnn" Tri"^ ^°'"' ""'^ ^- P^^^^oniae, bacteria are reduSd by llogs^^^^^^^ 
the blood of infected animals with a single intravenous dose of enzyme For the qrZ 
B streptococcal enzyme we developed a vaginal model of colonization and found that a 
single dose of enzyme will remove colonizing group B strep two hours af^e'trea^mfnt 

We found that two enzymes with different cell wall specificities work svneraisticailv 
resulting is more efficient killing ability. In addition, when we searched for theSnIe 
of bactena resistant to their respective enzymes, none were found in the enzymes we 
isolated, indicating that resistance is a rare event, rarer that antibio^cTesistance 

Stability studies revealed that in general, these enzymes are quite stable and are ablP 
to withstand temperatures as high as 45C for several hours and may be lyophiSdl^r 

airrefonSo^^^ ^"^ ''' "^°"^^^ ^°^ ''^ ^"^"—^' -^^me/and ISt!^ 

Pharmacokenetic experiments with the pneumococcal enzyme revealed that the half-life 
of this enzyme in blood is about 20 minutes, thus for this application mulbldLS 
bacteria.     ^'"^'"'^^^^^^ °^ ^ ^^-^-^^ i.v. infusion must be pTrformeS toTmLte aH 



Thus, phage lytic enzymes are a new reagent that may be used in hospitals, nursing 
homes and the general population to control antibiotic resistant pathogenic bacteria in 
blood and on mucosal surfaces, offering a capability previously unavailable. 
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