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Abstract: Animal infectious diseases pose a serious and continuing threat to the animal health and cause huge economic
losses throughout the world. Vaccination is one of the most effective solutions to prevent and control animal infectious
diseases. With the development of biotechnologies and the need for disease prevention and control, the focus of vaccine
research has been shifted to the development of safe, efficient, broad-spectrum, low-dose and marker vaccines. Novel vaccines
capable of inducing high levels of both humoral and cellular immune responses are promising to provide more efficient
protection against animal infectious diseases. This minireview summarizes the development, applications, advantages and
disadvantages of new-concept animal vaccines emerging in recent years, including mucosal vaccines, long-acting and
fast-acting vaccines, chimeric vaccines, nanoparticle vaccines, and so on. Furthermore, we discuss future directions of the
vaccines, in order to provide new insights for animal vaccine development.
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Tablel Prosand cons of several new-concept animal vaccines and their applications

Types of . —
VaCGiNes Advantages Disadvantages Applications
Oral vaccines Better animal compliance Vulnerable to gastrointestinal  HIN1 influenza® ", classical
environment swine fever™®Y choleral*?
Vaccinesvia Equal doses and efficacy Biological barriersto nasal  Highly pathogenic avian influenzal®?,
noses/eyes acquired immune deficiency syndrome'*¥
Aerosol Time-saving, labor-saving, Certain risks Ebola’®, HIN1 influenzal®®
vaccines and less stress
Long-acting L ong-lasting immunity and lower ~Suboptimal vaccination Pandemic influenzal*”, Ebolal*®!
vaccines vaccination frequency program
Fast-acting  Fast-acting and emergency Weak immune responses Foot-and-mouth disease!*®!, Ebola?”,
vaccines vaccination H5N1 influenzal®?3
Chimeric Containing antigens against more  Low immunogenicity, Hand-foot-and-mouth disease!?24, H5N2
vaccines than one disease or more than one  unknown safety influenza, HBN2 influenza and H7N2
strain of an infectious agent, and influenza'®!, Zika and dengue fever!?&-2®!
lower vaccination frequency
Nanoparticle High efficiency and Uncertainty in assembly and ~ Zikal?®, hepatitis B*”, HIN1 influenzal®¥,
vaccines immunogenicity difficulty in expression acquired immune deficiency syndromel*?
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Fig. 1 A schematic diagram of the mucosal immune system. Mucosally administered antigens are picked up from the
lumen of the digestive tract, nasal cavities and tear ducts by M cells located in the follicle-associated epithelium (FAE)
of mucosa-associated lymphoid tissues (MALTS). Subsequently, antigen-specific immune responses will be initiated.
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Fig. 2 Nanoparticles as vaccination platforms. Antigen can be fused onto the surface of Au, Fe;O,4, VLPs, LS, Ferritin,
or DNA through electrostatic interaction, chemical conjugation or genetic fusion. In liposomes, antigens can be
encapsulated into the aqueous core, adsorbed into the lipid bilayer or conjugated to the vesicle surface.
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