Traditionall vaccines and their drawbacks

Chapter 11-Vacecines

Tiraditionall vaceines are. either inactivated or

Traditionallvs. rDNA vaceines attenuated mfectious agents (bacteria or
; ; Viruses) injectediimte an antibedy’ poducing
SubURIE Vaceines

| organism te produce immunity,
Attenuated Vaceines

\V/Eector VACCIines Drawhacks include: inability to; grow encugh
agent;, safety Concerns, reversion| of attenuated
strains, Incomplete: inactivation, shelfilife may;
reguire refrigeration

Table 11.1 Some human disease agents for
Recombinant DNA technology: can create which rDNA vaccines are being developed

better, safer, refiable vaccines

Immunologicall ective, 1o infectious agents

can el produced by  deleting virulence genes Herpes simplex Virus type 2
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Fig. 11.1 Typical animallvirus structure Fig. 11.2 A subunit vaccine against HSV
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Note: capsid and envelope proteins can elicit neutralizing antibodies

A similar approach was used to create a Fig. 11.6 Structure of a peptide vaccine,
subunIt Vaccine against foet-and-mouth representing yet another; iIDNA approeach
disease vinus (FMDBV)

ENMBV:hasia devastating| effect on| cattlerand ' /
SWine /

Tihersuccessiulisubunit vaceiner s basedion the
expression ofi the capsidiviral protein 4 (VPL) as Carrier
a fusion; preteim with the hacteriophage MS2 Protein

replicaser protein iny £, col \
Tihe EMDBV: genome: consists offa 8kl ssRNA; a Short peptldes
cDNAWas made: torthisigenome: and the VPL I I

region identified immunoclogically (see Fig. 11.4)




A biolistic system or direct injection is used

Fig. 11.10 Genetic Immunization: DNA
Vaccines represent another FIDNA approach
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Attenuated vaccines

Attenuated vaccinesi traditionally’use nenpathogenic
Pacteria or Viruses relatedito their pathogenic
countenparts

Genetic manipulation; may: alse e used| to create
attenuated vaccinest by deleting) a key: disease
causing generfiiom: the pathiegenic agent:

Example: the enterotoxin gene for the Al peptide: of
V72 chiolerae; the causative agent off chelera; was
deleted; the resulting bacteriallwasines|  [@Ethogenic
and yet elicits a good immunopretection (seme side
effects noted however)

Tlable 11.2 Advantages ofi genetic
immunization; over traditionall Vaccines

Culturing of dangereus infectious agents;is aveided
Noi chance toirevert toivirulence

Avoid any:sidel effects of attenuated vaccines;in young) or
oldl (immunoecompremised) animals

Production is inexpensive since there'isino need to
producer or purify: protein

Storage s inexpensive since DNA is stable

One plasmid couldlencode  severallantigens/vaceines or
several plasmids could be mixediand administered
simultaneously.

\/ector Vaceines

Here the idea is to use a benign Virus as a Vector to carry
your: favoeriterantigen gene from seme pathogenic agent

Tihe vaccinia virus isione suchi benign virusiand has been
used to express such antigens

Properties; ofi the vaccinia virus: 187kh dsDNA genome,
encodes|—200 different proteins, replicates: inl the cytoplasm
with itsiewn: replication; machinery, broadihost range; stable
for yearsi after drying

However, the virus geneme!isivery large andtlacks unigque
RE sites, so gene encoding specific antigens must be
introduced!into: the viral geneme: by homoelegous
recombination (see Fig. 11.16)




