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Phage-specific antibodies impair its antibacterial efficacy
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Abstract: Phage therapy has become an important choice to control multi-drug-resistant bacteria. As
viruses containing both proteins and nucleic acids, phages can induce the generation of specific
neutralizing antibodies in the host. This article reviews the phage-specific neutralizing antibodies
during phage therapy, particularly the law of neutralizing antibody generation, the influence of the
antibodies on phages’ antibacterial efficacy, and the countermeasures against the influence. In
summary, phage particles do induce the generation of specific neutralizing antibodies in the body, and
the level of antibodies is correlated with the usage, type, dosage, and structural proteins of phages, the
immunity of the host, and infected sites, treatment duration, etc. The generation time and yield are
different among different types of antibodies. They all can neutralize phages and reduce the
antibacterial efficacy. Therefore, in phage therapy, measures for controlling the neutralizing antibodies
or strategies for different statuses/types of infection should be taken to reduce the generation of

neutralizing antibodies and achieve the best therapeutic efficacy.
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Phage-specific neutralizing antibody generation law. A: IgM, IgG, and IgA appear regularly after

the initial and re-administration of phage; B: the changes of IgG subtypes after three times administration of

phage.
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e
Antibody blocking phage protein After the phage-antibody complex binds to the Fc receptor on
the macrophages in the reticuloendothelial system, endocytosis
is triggered
2 W PR St P RO O PELAS Mk T 4K R B R RE AL

Figure 2 The mechanism of phage-specific neutralizing antibodies impairs phages’ bactericidal efficacy. A:
blue and yellow antibodies represent neutralizing antibodies against different structural proteins of phage.
Antibodies block phage proteins and neutralize phage. B: the orange antibody represents the Fc receptor on
macrophages, and the red dot represents opsonin. After the phage-antibody complex binds to the Fc receptor
on the macrophage in the reticuloendothelial system, it triggers endocytosis and accelerates the clearance of

the phage-antibody complex.

BZ A S 5 0 Dk SR I AN e ST
f, RIS ANy T e R G iR e
PEINRE . B P AITIA B R4, A e B A il LR 3
b, WERR-PUASE S Wb i 2 SRS A,
et T E A AAMA R GE, XTSRS A
FIRT A TS A 18 A W PR RITORT BRAE R 25, 0 1 42
P 25 8 HA AL 23 T R DY 2 28 8 AL A AR R
GERINLERE ST, T T AR P TR A AR R

5 AN TR R A
T 3 By S

5.1 ITHIEEAT S

TE SR FIRIT I, JUHE Y 1 R
ABERARRE, FFRIEIT A p Pk B 2T m 2
[IAEAEIRYT 37, TR DA e /NS e A A 8 R s
A, o] LRSS DA B R R T g R g
Xt 1T I R — Mg AR S 23R YY . HAE G2
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(A)
f’~!
L I I Y
& 2 &
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b )

'if‘p_) '\!
op Y1y Y2
f’ o 1

Use different phages

Encapsulated phage particles

B3 mlRfEFFEPIGETIH A E

Figure 3 The methods of overcoming specific neutralizing antibodies. A: administrate phage with high
frequencies and dosage; B: choose different phages; C: encapsulate phage.

SRR . B AN R R MA R GE R IR C
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