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Abstract: Bacteriophages can serve as an alternative for antibiotics. Tailed phages are the most
common phages and can be classified into three families, including Podoviridae, Siphoviridae, and
Myoviridae according to the different tail structures. Different phages vary in morphology and host
recognition mechanism. It is therefore valuable to explore the host recognition mechanisms of
Podoviridae phages with simple structure and short genome, which would be benefit for the research
on phage-host co-evolutionary relationship and the phage genetic engineering. We reviewed the
taxonomic characteristics and different host recognition mechanisms of Podoviridae phages.
Deciphering the host recognition mechanisms can help solve the problems in the application of
Podoviridae phages, which will contribute to the use of phages in biological, medical, and food

industrial fields.
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Figure 1  Structures of Podoviride phages!

<l actamicro@im.ac.cn, & 010-64807516

«— Tail spike

<«— Tail knob

Picovirinae B~ ARL, & 11 M@, X Sbrg
TR ST SRR s A A, SRR
ERIF O = ) W S U R N S
hYE, AR T U AMNE TR Rk
B SR — TS S, R AT, B
Ye TR FE A N A RIS Y 4 e i
R AL B R 25 # RN 2 LA AE 22 S (] 1), (HAER
THFPEE WA N RBP, MTTHE R
11 57 A A 1L

) EEREZEREN

W TE A 2 RBP R B1E TR A%
T, T2 AR Z2 R P2 R 18 3 40 M ) R )2 45 1)
Pug it s IR M TR Y R A AE— 2 40
SN, FLAEE AR 285> T (LPS). IR W
FHBEBAE A (lipid A). ZOZERWELIKL O
P JF (O-antigen) =3 /0 40 (B 24)M, T O $it
JEr D R SR B 52 B2 (O BAT0)IA I, 3l H A
2-8 FIOR[RIZERIAHE TR . AR O Pl
TEREFRIEIZEAL . O FRIT N FRER BLHESINTT |

P22

«— Capsid

:—Head fiber
Tail spike —» /s
Baseplate ,/"

\

L] Tail tube

1<— Tail needle

BPP-1
Capsid Capsid
Portal Tail spike — Portal
Tail tube Tail tube Tail fiber



2R | RN, 2022, 62(11)

4327

(A) Porin

.
|
OC

Protein

«—O0 antigen]
L

OO SOOEd OO G

amﬂmllammﬂ Q.O. D

N PPy

Outer
membrane

b&dd

‘COUU OO0
o
\ ¢

:+

\

T

.4

& 2

DA KM FRAE B0 N BRI 0 22 1] 9 34 2 T AP AE
Z5, IO R E AL A Ay 22—
W T AR B 22 ER PR T P 5 L O 7T iAoy
Ak WA O BUSHEREAL B TA], 22 (R Bk

4 DEPOEDESO4 D

Peotidoglycan

Inner
membrane

Phospholipid

Lipoteichoic acid

Peotidoglycan

Inner
membrane

2 KA M F R B 454 (A)FIE 2 R IR B 4R AR B R 25 # (B) )

Figure 2 The cell-wall structures of Gram-negative bacteria (A) and Gram-positive bacteria (B

15
)[ ]'

T4 A ASTRL L Y, R 5 AR AS ) &85 ) tha 52
M) 5 W TR R R0 . BB, MDA P22 RRAS AR
SRR O4 BLls , MARE RSB & 1-6 4
EMEROCH o1 FiRM, ERAFFESF, O #t

http://journals.im.ac.cn/actamicrocn



4328

LiNa et al. | Acta Microbiologica Sinica, 2022, 62(11)

JR B O- 2T 5 Ak X0 T 05 B 4 1) TR0 e, 2 O o
B, WEREA GTC Ref AR S R IGAFA 4s
R CWEHEAL O PUEL, T O- L WAL A B ]
S8 G7C XHE F R A U & A TS Bt
Ab, 52 BV T B AR 1 AT DU Sy — 2t
W TR AR 0 7 2 1 =2 AT

B 2 PR BH: T ) 40 B T 5 4 A A2 B o
FHEERAEEAEN R 2R, HREREZ
B, HU&A A0 Ah B B 5 o RE R RE R (wall
teichoic acid, WTA) il I§ i &% i (lipoteichoic
acid, LTA)J2 5% =% [G BH M 77 20 A B %) B L 20 B
AT (F 2B)20 (Rl B RE R e 2 2 PR PR
PR 20 A v e Z A R TH 4, KR R s
PR AR T ) Rl R A1) A % G P B e P
BN A @29 =2 ) e 5T 8 ARG R 2F
AT T A B RE R Y TRl RE M, A B AT R 4 4
FEP AR I, 029 JEWE TR AW FE 25 AT T v
A DLcl I 1 AN MUBE 0 2 BEE5 A 1
WRIZRP FEARF YRS B kIR], BERERR A
FANF R SR I G B 3 H 5 R R A
THBE AR BEN oMl SL L B2 B (TarM) FI B-H

e 8 B2 B (TarS) o WF 9% & B B W 1§ 1K
(944AHID . 966, oP6])REM I 71| 4 v {0 1] 4 BR
P TarS /5 W IESE AL BERE R , AN BE I 1] TarM
PSR RE R, 3% IH Bl RE IR It L AL Y T
2% T W BT AR P SR LA R S T X A
ZEMFFRETN S, AR B RR B RE IR th AN [RJE =X
PRI E S . B AnAL B2 MEAT I 168 Ml RE
M o- i 45 A M (a-Glo) B i, i PR W23 /Y
BEEERRII f B-Gle &M o 78 I P AR YA i 2
MUFFER 168 B, FZEPU o-Gle ML AL i i aE
iz A g iRk ge 15 1200,

3 BERBHEERAE EHH

H T RS2SR, ARI2E A% R
W18 F 097 A A AR F (R 1), K&
JFE W TR A FH FE £ 4 25 1 (tail fiber protein, TFP)
o¥, 2 5] 45 [ (tail spike protein, TSP)JH5|1E £
T SZ A4, A D A Wi o AR 2 A1 T 2 48 R
H (tail tube protein, TTP). J&#5%E H (tail sheath
protein, TSHP)af & £1 ig 4l (tail needle knob,
TNK)H 518 F

x1 AEEEMEFE RBP KENZH

Table I The RBP and receptors of different Podoviride phages

Phage Binding protein Bacterial host Receptor References
T7 TFP Escherichia coli LPS [27]
SP6 TSP Salmonella enterica O antigen [28]
029 TSP Bacillus subtilis WTA [21]
P22 TSP Salmonella enterica O antigen [29]
HK620 TSP Escherichia coli H TD2158 LPS [30]
Sfe TSP/TNK Shigella flexneri LPS, OmpA/OmpC [31]
N4 TSP/TSHP Escherichia coli K-12 NfrA [32]
G7C TSP Escherichia coli 4s O antigen [33]
KP32 TSP/TTP Klebsiella pneumoniae EPS [34]
KP34 TSP/TTP Klebsiella pneumoniae CPS [34]
BPP-1 TFP Bordetella Pertactin [35]
EP335 TFP Escherichia coli O antigen [36]
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