Bacteriophage

library

linear or circular DNA

hesd
Lambda, T4

tailless

lifecycle

phage
Joklik et a., 1992
phage display phage display
, 2001
coat capsd nuclease
single-stranded or double-stranded
single-stranded, linear RNA
icosahedral
Phi- X174
filamentous M13 Madoy et a., 1994

lytic and temperate phages

lytic lifecycle T4



lytic cycle lysogenic cycle lysogenic cycle
genome
DNA
UV  ionizing radiation

lysogenic cycle lytic cycle lambda
Maloy et a., 1994
DNA lytic cyde Maloy et d., 1994
(@) Adsorption receptor
tail fibers tail fibers
tail fibers
tail fibers

outer membrane proteins, LPS, pilius  lipoprotein

2 DNA
(3) phage-producting cell
(4)
(5) phage particles assembly
50-100 phage particles
(6)
endolysn lysn halin
Endolysn lysn peptidoglycan
Holin tunnel- like cytoplasmic membrane
nonspecific holes endolysin periplasm
4. T4-type
T4
Maloy, 1994 140



Morphol ogy T4 T4-type
Ackermann and Krisch., 1997 Ackermann et a., 1998 T4
Escherichia coli B T4-type E. cali E. cali
enterobacterial species Klebsiella Shigella  Yersinia
Citrobacter Proteus Salmonella  Serratia

E. coli Acinetobacter Aeromonas Burkholderia  Vibrios
Tetart et d., 2001
T4-type moderately elongated icosahedral
head 111 nm 78 nm collar tail
( 113nm 16 nm) tail tail sheath 24
tail tail fibers  base plate
Wood and Conley, 1979 T-even T2 T4 T6
homologous gene ? 5% Loayzaetal.,
1991 T4-type genome T-even

coliphagesRB42 RB43 RB49  Aeromonas phage 44RR

pseudoT-evens DNA 10%
T4 genome hybridization pseudoT-evens
RB49 genomic random genomic sequencing
RB49 DNA T4 Monod et al., 1997 T4-type
Tula RB69 SV14 T-even  pseudoT-evens
intermediate T-even  pseudoT-evens
genomic genomic exchange  Monod et al., 1997
Tetatetal. 2001 €lectron microscopy
E. cali T4-type B. cepacia phage 42
T4 137 nm

A. hydrophila phage Aehl A. salmonicida phage 65 V. natriegens phage nt-1
V. parahaemolyticus T4-type KV P40 KV P20 V.
natriegens phage nt-1 Matsuzaki et al., 1998 T4

T4-type T-even  pseudoT-evens



aberrant head morphology schizoT-evens
T4 head-filling genome  Streisinger et al.,
1967 genome Tetart et al.,
2001 T4 genome 169 kb
T-evens T2 T6 genome T4 Kim and Davidson,
1974 Francoise tetart et al. PFGE pseudoT-evens
schizoT-evens genome T4 pseudoT-evens genome
T4 schizoT-evens genome
Aeromonas. hydrophila phage Aehl  genome 230 kb
Matsuzaki et a. nt-1 KVP40 250 kb
genome
5.
escape
filamentous bacteriophage M13 Ssecretion apparatus
non-filamentous bacteriophage
by lysing their host
lytic phage factors
large genome holin-endolysin system
DNA

DNA
single-stranded RNA or DNA

small genome

Coliphages
sngle-stranded (ss)-DNA
angle-stranded (ss)-RNA
angle-stranded (ss)-RNA

lyds protein

FX174 Microviridee
MS2 Leviviridee

6 kb genome

single lysis protein

lygs protein

E protein
L protein

QR Alldeviviridee capsd protein-Az

Thomas et d., 2002



“protein antibiotics”

2001 Thomas G.. B Science
sngle lysis protein QR capsid protein-A;
FX174 Eprotein

penicillin FX174 E protein MraY
lipid-linked murein QR capsid protein-A;
MurA murein committed
step E A

“protein antibiotics’

Thomaset d., 2002

1.
— phage
therapy —
Levin and Bull, 1996 Lederberg, 1996 Radetsky,
1996 Barrow and Soothill, 1997 1917
Felix d Herellez
1920-1940
Penicillin 1940

Carlton, 1999



2. phage ther apy

phage therapy
E. cali Smith and
Huggins, 1982 E. coli Smith and Huggins,
1983 Smithetal., 1987 S typhimurium Berchieri et
al., 1991 Pseudomomas aeruginosa
Soothill, 1992 Merril et a. 1996
E. coli bacteremia long-circulating
wide-type 1997  Levin and Bullu
chloramphenicol, tetracycline 2003
Matsuzaki S Journa of infection disease
phi MR11 Saphylococcus aureus ( methicillin-resistant bacteria)
3. phage ther apy
phage therapy
Prof. S. Slopek Dr. M. Mulczyk  Dr. B. Weber-Dabrowska
( the L. Hirszfeld Institute of immunology and Experimental

Therapy, a branch of the Polish Academy of Sciences) 1980
1300 Saphylococcus aureus, Pseudomonas aeruginosa,
Klebsiella pneumoniae E. coli. (
) 86% (Slopek and
KucharewiczKrukowska, 1987 Slopek et al., 1985 KucharewiczKrukowska et al.,
1985 KucharewiczKrukowskaet al., 1987)



(phage therapy)

(
) (antacids
and gelatin)
Weber-Dabrowska et al., 1987
multivalent
(fulminant
infections septicemia acute respiratory distress
syndrome ) Carlton, 1999
Klebsiella pneumoniae Enterobacteriaceae
Klebsiella G(-)
polysaccharide K. pneumoniae
E. coli
Balowset al., 1991 Krieng et a., 1984
pneumoniae urinary tract infection liver
abscess bacteremia sepsis

Carpenter, 1990 FDelaTorreet a., 1985 FJong et al., 1995

K. pneumoniae E. coli

K. pneumoniae
? extended-spectrum 3 -lactamases ESBLS
Jacoby and Medeiros, 1991 Sirot, 1995 Nordmann, 1998
expanded- spectrum cephal osporins
Hanberger et a., 1999 Wiener et al., 1999 Shannonet a., 1998 Olivier et al.,
1998 Dominiqueet al., 1997 Moosdeen, 1997 Jacoby et al., 1996 Riceet al., 1996



ESBLs ceftazidime, cefotaxime,
ceftriaxone, and aztreonam.
? B -lactamase
ESBLs Hyunjoo et al.,
1999 Liuetal., 1998 Livermoreand Y uan, 1996

phage therapy
“protein antibiotics’

MDR, multidrug-resistant

bacteria
Klebsiella pneumoniae
ESBLs K. pneumoniae
ESBL K. pneumoniae
K6 K55 K. pneumoniael0693
indicator cell (
...... ) 12 lytic bacteriophage

KPP2 KPP3 KPP4 KPP5 KPP6 KPP7 KPP10 KPP11l KPP30 KPP42
KPPS5O  KPP95

titer genome ?
KPP95 genome DNA
T4-type gene 23 product
pseudoT-evens

10



