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Abstract: Exosomes are a class of small extracellular vesicles. The lipid double-layer membrane envelops bioactive
molecules including proteins and nucleic acids, which is transported throughout the body through the body fluid. Previous
studies have indicated that exosomes play significant roles in viral infection. Viruses need to complete the life cycle in the host
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cells and release nascent virions, which partially coincides with the production and secretion of exosomes. On one hand,
viruses hijack exosomes, and load their components into exosomes to escape from the host immune response and promote the
replication. On the other hand, the host seizes exosomes to deliver antiviral factors to resist viral infection. The purpose of this
review is to provide new insights into relevant research by discussing the roles of exosomes in viral infection from the

perspective of both viruses and hosts.
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Fig. 1 The virus life cycle and formation of exosomes (adapted from references [8-9,15]). ER: endoplasmic reticulum; ILVs:
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Table 1 Various functions of exosomes in viral infections and immune responses

BORHLE, bR A R PUR RSO . BFSE
S A BT S B ok e B R B T A S

Viruses Contents Functions References
DENV Host protein: IFITM3 Suppressing virus entry [36]
EBOV Viral protein: VP40 Inducing apoptosis in immune cells [29-30]
EBV EBV-encoded miRNAs and viral proteins  Facilitating viral infection [1]
FMDV Viral RNA and viral proteins Resisting to FMDV-specific neutralizing antibodies  [23]
HAV Viral protein: pX Forming enveloped viruses (“eHAV”) to promote [14,45]
virus spread
HBV Viral DNA, RNA, miRNAs and proteins Transmitting HBV infection [46]
HCV Viral RNA and proteins Resisting to HCV-specific neutralizing antibodies [25-26]
Inducing host innate response [20]
HIV Viral proteins and host proteins Triggering apoptosis in immune cells [31]
Inducing immune activation and suppressing viral [16-17,40-41]
replication
HSV Viral protein (gB) and host protein (DR)  Facilitating viral immune evasion [18]
KSHV KSHV-encoded miRNAs and host miRNA  Inhibiting host anti-viral immunity [22,47]
NDV Viral proteins: NP and F Promoting viral replication and suppressing host [27]
cytokines
PRRSV Viral RNA and proteins Resisting to FMDV-specific neutralizing antibodies  [24]
Rabies virus Host miRNA: miR-423-5p Suppressing viral replication [48]
RSV Viral RNA and proteins Activating host innate immune response [32]
*2 ARERERFAMBINDIREY LT E
Table 2 Methods for purifying exosomes released from virus-infected cells
Viruses Viral genome Size range (nm)  Envelope Purification methods References
NDV Negative single-stranded RNA 100-400 Yes Immuno-magnetic selection with [27]
CD63 and CD81
HCV Positive single-stranded RNA 50-80 Yes  Sucrose-gradient ultracentrifugation  [21]
Immuno-magnetic selection with [25]
CD63
HIV Two identical copies of 10-200 Yes lodixanol (Optiprep™) velocity [49-50]
single-stranded RNA (retrovirus) gradient
KSHV Double-stranded DNA >200 No Immuno-magnetic selection with [22]
CD63
PRRSV Positive single-stranded RNA 50-60 Yes Immuno-magnetic selection with [24]
CD63
Rabies virus Negative single-stranded RNA Length: 60-400, Yes lodixanol (Optiprep™) velocity [51]
width: 60-85 gradient
RSV Negative single-stranded RNA 150 Yes Immuno-magnetic selection with [32]

CD63
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