INFECTIOUS DISEASES
OF POULTRY

TLR based adjuvants in Vaccines

This book provides recent information about Toll-like receptors (TLRs),

their types, structure and localization, the mechanism of action,
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signaling pathways, development and mechanism of up-regulation of
immune responses following TLR activation, and their use as
immunoadjuvants. This book also explains the different infectious
diseases of the chicken and the advancement in the use of TLR ligands as
adjuvant in the vaccines, including conventional as well new-generation

vaccines, against the deadly infectious diseases of the poultry.
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Vaccination of the birds against the infectious
deadly diseases is a routine practice, however, some
disadvantages associated with the conventional
vaccines as well as emergence of new virulentstrains,
has led to the development of new-generation
vaccines, New vaccination strategies for the poultry
against the infectious diseases rely on the
incorporation of effective adjuvants, which stimulate
the innate Lumnune response and, in turn, activate
and regulate the adaptive immune response.
Adjuvants which are capable of inducing strong and
palanced antigen specific immune responses and
particularly that can induce effective Th1 immunity
are highly desirable in the development of modern
vaccines. With advancements in the field of innate
immunity, many TLR agonists are being investigated
for use as potential adjuvants.

This book intends to explain the mechanism of
TLR action, signaling pathways and development of
immune response following TLR activation as well
as book briefly explains the infectious diseases of the
chicken and focuses on the recent advancement in
the use of TLR ligands as adjuvants in the vaccines
against the infectious diseases of the poultry.

Dr. Shishir Kumar Gupta
Dr. Sohini Dey




Contents

e PR

Chapter-1

Introduction

Chapter-2
New-Generation Vaccines and Need
of Adjuvants

2.1 The Role of Adjuvants in Vaccine Development
2.2 An Immunologic Perspective on Adjuvants

2.3 Cell Types and Effector Mechanisms of Innate

2.4 Induction of Acquired Cellular Immunity .........oceees

Chapter-3
Toll-Like Receptors (TLRs)
3.1 TLRs Sense Molecular Signatures of Microbes

3.2 The Response Elicited by TLR Activation:
TNFlamMAtION ..o s s

3.3 Compartmentalization of TLRs that Sense
Nucleic Acids

3.4 Pathways to recognition: How cells
internalize nonself




Contents /viii

11 Of TLRS wvvvemcmmnresmmsseressessss

LIRS covecvnmmesmresimsrissasssss st
Recognized by TLRS coveeenieenees

3.5 Structure and Localizatio
3.6 PAMPs Recognized by i
3.6.1 Bacterial PAMPs

36.2 Viral PAMPs Recognized by TLRs
s Recognized by TLRS coovveeseseseeers

363 Fungal PAMP

3.6.4 Protozoal PAMPs Recognized by TLRS cooceevrieee

other Innate Receptors in

3.7 Role of TLRs and
Adaptive Immunity

8 Intracellular TLR ligand recognition

3

Chapter-4
T R 45
41 The MyD88—Dependent Pathway

42 The TRIF-Dependent Pathway

Chapter-5
TLR Signalling Affects Many Immunological
Processes to Enhance the Immune Response

51 Phagocytosis
52 Cytokine Response,
Molecule Up-regulation
53 TLR Agonists Increases Cross-presentation
and Cross-Priming and Thereby Efficiency of
B
5.4 Increased Memory Response using TLR Ligands
helps to Generate Potent VACCINE ..weremssessrseress s

MHC and Co-stimulatory

Contents/ix

Chapter-6
TLR Agonists as Adjuvant in Chicken ... 63
P T 2 e 63
6.2 TLRD coorovrrerirsemssssssssmmssssss st s 64
P T 2 I 65
6.4  TLRD wooorsiemsressesesssssesssssssssssssmams s 66
PR T | 0 v Aee———————— 67
6.6 TLRIB coccoommsersrssonsssssasarssivssisuiusmmmmnrasssasmmssasitesssisssssssssssssss 68
P | 5 L 69
Chapter-7
Chicken Infectious DiSases w..ccoewsecusernseaseneeseraserserss 73
A, Bacterial DISEASES wwrmmsssssmersmmuussserssssssssessassssstrs st sest 73
2) CONDACHIOSIS 1cvvvrssvrrsssmssssssmsss s e 73
b) Salmonella T e iTe) WO LR 74
c) Pullorum (Bacillary white diarrhoea) .....coocoerssesssss 74
D T 74
e) Avian spirochaetosis (tick fEVET) wovvmmnsnvisssesmmmmmniissess 75
f) Staphylococcus INFECHIONS 1ovevcvemssismssrarmsnsassrrmssassases 75
g) INFECHIOUS COTYZA wirversnmmssssessss s et 76
h) Chronic respiratory disease (CRD) .oouoerisimeicmeniess 76
i) FOWL CROLETA wocvrrrrsssrnsssmmsmsssssssssss s 0 77
j) Tuberculosis (Mycobacterium AUIUM) ovrevecennrmnrisireiees 77
B. Protozoan DiSeases w.uwmmssssensssssssssssmsees ittt 78
2) COCCHAIOBES vvevrnrssssmesssssss s s 78
B) BIACKNEAA 1vrovrsrsssrsssmssmssssssmsss s 79
79

€) TrichOMONIASIS wroiesevwessssmmmmsesssssssssssiessssss



Contents/ x
C.  Viral DiSeases ....cccsmeserrssesestsssssassssissmsesssssssesssessssssassssss 80
a) Marek’s disease (MD) .....coocoviiimiiiiinicins 80
b) Lymphoid 1eucosis ... 80

€) FOWI POX wrunreruesannemmmmmssesessessanssmssmsssssssisssssssssasssssssasssnsiss 81
d) Infectious bronchitis (IB) .....ccccccoovviimnnvcicnccirinnnnn 81
e) Infectious laryngo tracheitis (ILT)....cccooonecnviiiiinien: 82
f) Reticulo endotheliosis (RE) .........cccocorvviicianniiiniin 82

g) Avian encephalomyelitis (AE) .....ccoovvcuirnnnnsininnnns 82
h) Newcastle diSease .........coovumninecniniisinmminsisissssisnes 83
i) Avian influenza or bird flt ... 83
j) Infectious bursal disease (IBD) .......ccccovviviminiiinnnnns 84
Chapter-8

TLR Ligands as Adjuvant Against the

Important Chicken Infectious Disease .................. ...85

A. TLR ligands as adjuvant in viral infectious
diseases of chicken 86
a) Avian influenza ... 86
b) Newcastle diSEaSe ......cvwuvwriecseirivniisiiniinnisiisssissiisnens 91
c) Infectious bursal diS€ase..........ccovuneiinerininsiisiinens 94

d) Infectious bronchitis ......ocwwcemesismmusssssnsssnsasssessnnnne 98

e) Marek’s disease, avian reovirus and
infectious laryngotracheitis ..........coooovvcicnicniiniinnns 99

B. TLRs as adjuvant in bacterial infectious

diseases of chicken 102
a) SAlMONEIOSIS ...vuvueviirririerereisesirssi e 102
b) Escherichia Coli and Campylobactet jejuni .................. 107

C) COCCIAIOSIS vrvvvrrrrrinirriririeisenecesis s 111

Contents/ xi
Chapter-9
Interaction Between TLRS ..ccvcccnecimrincsssnsueneanecsiness 115
A. Adjuvant effect of combinations of TLR ligands
in human and IUCE ..o 116
B. Adjuvant effect of combination of TLR ligands
On ChICKEN CELLS ..vvveririmieisensisssissssiseessssnss s 118
C. Advantages of using combinations of TLR ligands
8S AAJUVANE oooovrvinesssessessomsssssssssssssssss s 119
Chapter-10
FULUTE ASPECES cuvvereeresioserssnssasssssasussassssssasmsmasssssstses 123
Chapter-11
REFEIEIICES .rvererereersrsererensassssssrsnsasasasasssnsnsssssssnsnsmisssses 127




