12
KPP3, KPP30, KPP42  KPP95

icosahedral head collar
tail sheath tall tail base plate T4-type
K PP95 T4-type 11
T4-type KPP3, KPP30, KPP42
KPP95 100 nm 137 nm
schizoT-evens T-even  pseudoT-evens
PFGE 12 genome
170-180 kb T4 169kb  genome
T-even  pseudoT-evens genome T4
schizoT-evens genome 200 kb
12 T-even  pseudoT-evens

receptor  Masatomo et al., 2002

narrow host range

Maloyet al., 1994 (spot test) KPP95
KPP95 ESBL Klebsiella pneumoniae
1 cefotaxime Klebsiella oxytoca d; ESBL  Enterobacter
agglomerans broad host range
phage Adsorption
receptor tail fibers tail
fibers tail fibers
tail fibers
T4 distal tail fiber protein gp37 C 140



E. cali OmpC protein LPS T4 E. coli E. coli

Sigella T4 gp37 C
C His boxes
E. cali Yersinia pseudotuberculosis  Tetart et al., 1996
T2 tail fibers gene 38 product (Gp38) receptor
recognition protein adhesin determinants glycine-rich  DNA

specificity determinants
T2 Tetart et al., 1998 KPP95 tail
fibers
pOS 2-37 338 bp gene 37

genome unusual nucleic acid bases
T-evencoliphage DNA  cytosne  5-hydroxymethylcytosine
5-hydroxymethylcytosine glucosylated
infection phage genome
? host restriction system
? DNA ? DNA

DNA ?
nucleases DNA
DNA
specific methylation system DNA
DNA ? - specific
restriction- modification system EcoRl ? EcoRl
DNA adenine methylase ? EcoRI
DNA adenine methylase DNA -
EcoRl
EcoRl
? DNA ?



the restriction barrier

genotype host-induced modifications Joklik et al., 1992 Maloy et al.,
1994
? KPP95 DNA Spl Asel Dral EcoRV
Ndel ? KPP95 DNA EocRl Pstl
Hindl | Hincl | KPP95 DNA
KPP95 DNA Table 14.
A T A T DNA ?
KPP95 DNA pOS1 pOS2-34 pOS2-37
pOS 3 pOS11 pOos 21 ? KPP95 DNA
G C
klebsiella pneumoniae 10693 DNA KPP95 DNA

?  EocRI Pstl Hindlll  Hincll

genome transformants
pOS1 pOS2 pOS3 E. coli DH5a DNA ?
KPP95 DNA pOS1 pOS
2 pOS3 ?
pOS1 Hincll 0.3kb 0.345kb 2.168 kb pOSsS 2
EocRI 0906 kb 2.42kb pOS3 Psil

099 kb 2.171kb

pOS1 Hincll 0.3kb 0.345kb
KPP95 DNA E. coli
DNA ? Hincll EocRI Pstl
KPP95 DNA KPP95
DNA dam methylation BamHI Sau3Al
dcm methylation Kpnl  Haelll KPP95 DNA



KPP9S  DNA T-even

coliphage  DNA G C
KPP95  genome DNA pOS1 pOS
2-34 pOS2-37 pOS3 pOS11 pOS21 PCR
PCR 23 NCBI blastx Table3-11. Table13.
T-even  pseudoT-evens RB49 RB42 42 ARl
SV1i4 1 44RR schizoT-evens

65 KVP40 KVP20 Aehl nt1

KPP95 T-even  pseudoT-evens
K PP95 DNA pOS1 pOS2-34 pOS2-37 pOS3 pOS1l
pOSsS 21 NCBI blastn KPP95 DNA ?
NCBI ?  database pOS1 pOS2-34 pOS2-37 pOS
3 DNA
NCBI blastx T4-type
KPP95 ?
KPP95 DNA
T4 genell short tail fiber
gene 37 distal tail fiber protein
KPP95  PCR KPP95 T4
KPP95
N- 15 NCBI blastp T-even
pseudoT-evens major coat proteins (gp23)
KPP95 N- 15 15
N-
T4-type major capsid protein,
gp23 N-

signa
peptide T4 gp23 (521 residues) N- 1-65

37



"delta-domain” gp23* ( 66-521)
(Kocsiset d., 1997 Stevenet a., 1991) KPP95

N- signal peptide

KPP95 N- 15 15
T4-type SV14 RB69 AR1 T4 T6 N-
KPP95 PCR 23 17 T4-type
alignments 250 324
T4 op23

head morphogenesis
Tetart et al., 2001

PCR 23 NCBI blastx T4-type gp24
T4 ap 24 head vertex protein
gene 24 gene 23
gp23  gp24
Hayne and Eiserling, 1996 gp23 aignment
patches gene 23
subunits
gene 23 head
accessory proteins Yanagida et d., 1984
gp23 aignment modular  mosaic
Tetartetal. 2001 18  T4-type T4 T6 KC69

TulA RB69 SV14 AR1 1 42 44RR RB42 RB43 RB49 nt-1 KVP20

KVP40 Aehl 65 gene 23-specific PCR gp23 Clustal X
alignments gene 23 modular
mosaic modular conserved motifs
recombination version
Tetart et a., 2001 KPP95 PCR 23
T4  gp23 gene23  modularity

33



K PP95 T4 gp23 50

N C 50
SVi4  AR1 SVi4 T4 50%
10% AR1 34%
5% Monod et al.,1997 genetic swap
gene 23
Tetart et al., 2001 gene 23
gp23
Y anagida,
1984
T4 gene 18 tail sheath protein gpl8 144 gpl8
tail sheath 24 6 gpl8
gpl9 tail tube Derosier and Klug, 1972 King and
Mykolajewycz, 1973 gp3
Viandli et a., 2000 KPP95 T4-type gpl8
T4-type gpl8 alignment gene 18
patchwork tail
gpl8 tail
accessory structures Tetart et d., 2001 T4 DNA
gene 19 tail tube
gene 19
Tetart et al., 2001 K PP95 T4-type gpl19
T4-type gp19 alignment
T4-type genel8 gene23 aignment
gene modular gene mosaicism
T-even tail fibers Haggard-Ljungquist et al., 1992 Sandmeier,
1994 adhesin domains Tetart et



al., 1998
tail fibers
Tetart et a., 1998
23
Tetart et al., 2001

Tetart et al., 2001
T4 gp23

Fig. 22.

115-302

T-even

SV14 ARl 1 42 44RR RB43 RB49

KVP20 KVP40 Aehl 65

T-even

10% pseudoT-evens

10%-44% schizoT-evens
44%
genome
T-even  pseudoT-evens

pseudoT-evens

19

DNA polymerase gene 43

42

T4-type genel8 gene
maosaic
KPP9S 17  T4-type
207 TreeV 32
18 T4-type

T4 T6 KC69 TulA RB69 pseudoT-evens

KPP95 schizoT-evens nt-1
gene 23
T4 gene 23
65 42%
KPP95
DNA KPP95
KPP95
gene 18

Monod et al., 1997



KPP95 fiter 3 x 10"
PFU/mI K. pneumoniae 10693 T4
107 nm 72 nm

tail sheath tail (100 nm 13 nm) base plate KPP95
genome T4 169 kb 170-180 kb
DNA T-even coliphage G C DNA
T4 G+C content
ESBL Klebsiella pneumoniae 1 Klebsiella oxytoca 1
Enterobacter agglomerans broad host range phage
genome KPP95 DNA KPP95
T-even pseudoT-evens SDS-PAGE KPP95
25 46 kDa
N- gene 23 PCR T-even
pseudoT-evens gene 23 (gp23)
KPP95 T4-type gene 18 19 23 aignment
modular  mosaic KPP95 17
T4-type gene 23 KPP95
pseudoT-evens 42 11
KPP2 KPP3 KPP4 KPP5 KPP6 KPP7 KPP10 KPP1l KPP30
KPP42  KPP50 titer ~ 10° PFU /ml
? EcoRV gemone 170-180 kb
KPP95 T4-type
T4-type

T-even  pseudoT-evens  schizoT-evens

41



therapy 1920

T4

stand-alone therapy
co-therapeuticagent  Carlton, 1999
KPP95
tail fiber

holin-endolysin system

antibiotics’

42

T4

phage

protein



