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susceptibility	to	antigen	processing	and	presentation	Parungao-Balolong	2010	9.	Biology	151	Introduction	to	Immunology	NATURE	OF	IMMUNOGEN	Parungao-Balolong	2010	10.	Biology	151	Introduction	to	Immunology	FACTORS	INFLUENCING	IMMUNOGENICITY	“Foreignness”	•	Recall:	“in	order	to	elicit	an	immune	response,	a	molecule	must	be
recognized	as	NONSELF	by	the	biological	system”	•	tolerance	for	self-antigens	•	The	greater	the	phylogenetic	distance	between	two	species,	the	greater	the	structural	disparity	between	them	•	EXAMPLE:	bovine	serum	albumin	not	immunogenic	to	cow	bt	is	on	chicken	(cow	>	goat	>	chicken)	•	EXEMPTION:	collagen,	cytochrome	c	•	have	been
highly	conserved	throughout	evolution	•	little	immunogenicity	across	diverse	species	line	Parungao-Balolong	2010	11.	Biology	151	Introduction	to	Immunology	FACTORS	INFLUENCING	IMMUNOGENICITY	“Molecular	Size”	•	The	most	ACTIVE	immunogens:	100,000	Da	•	Substances	with	a	molecular	mass	of	5,000-10,000	Da	are	poor	immunogens	•
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INFLUENCING	IMMUNOGENICITY	“Susceptibility	to	Antigen	Processing	and	Presentation”	•	the	development	of	both	humoral	and	cell-mediated	immune	responses	requires	interaction	of	T-cells	with	antigen	that	has	been	processed	and	presented	together	with	MHC	molecules	•	LARGE,	INSOLUBLE	macromolecules	are	generally	more
immunogenic	than	SMALL,	SOLUBLE	ones	•	larger	molecules	are	more	readily	phagocytosed	and	processed	•	degradative	enzymes	within	antigen-presenting	cells	can	degrade	only	proteins	containing	L-amino	acids,	polymers	of	D-amino	acids	cannot	be	processed	Parungao-Balolong	2010	15.	Biology	151	Introduction	to	Immunology	BIOLOGICAL
SYSTEM	Parungao-Balolong	2010	16.	Biology	151	Introduction	to	Immunology	FACTORS	INFLUENCING	IMMUNOGENICITY	“Genotype	of	the	Recipient	Animal”	•	MHC	gene	products	=	determines	the	degree	to	which	an	animal	responds	to	an	immunogen	(immune	responsiveness)	•	response	influenced	by	genes	that	encode	B-cell	and	T-cell
receptors	•	response	influenced	by	genes	that	encode	various	protiens	involved	in	immune	regulatory	mechanisms	•	THUS:	genetic	variability	affects	immunogenicity	in	different	animals	Parungao-Balolong	2010	17.	Biology	151	Introduction	to	Immunology	FACTORS	INFLUENCING	IMMUNOGENICITY	“Immunogen	Dosage	and	Route	of
Administration”	•	experimental	immunogen	exhibits	unique	dose-response	curve	•	DOSE	•	insufficient	dose	will	not	stimulate	an	immune	response	(fails	to	activate	lymphocytes	or	tolerance)	•	excessively	high	dose	=	tolerance	•	THUS....repeated	adminsitrations	or	BOOSTERS	are	done	if	a	single	dose	will	not	induce	a	strong	response	=	increase
clonal	proliferation	of	antigen-specific	T	cells	or	B-cells	=	increase	the	lymphocyte	populations	SPECIFIC	for	the	immunogen	Parungao-Balolong	2010	18.	Biology	151	Introduction	to	Immunology	FACTORS	INFLUENCING	IMMUNOGENICITY	“Immunogen	Dosage	and	Route	of	Administration”	•	ROUTE	•	generally	administered	parenterally	=	other
than	the	GIT	•	common:	intravenous,	intradermal,	subcutaneous,	intramuscular,	intraperitoneal	•	Can	you	recall	the	route	of	your	vaccine	shots?	•	strongly	influence	which	immune	organs	and	cell	populations	will	be	involved	in	the	response	•	intravenous	=	carried	first	to	the	spleen	•	subcutaneous	=	moves	first	to	local	lymph	nodes	Parungao-
Balolong	2010	19.	Biology	151	Introduction	to	Immunology	FACTORS	INFLUENCING	IMMUNOGENICITY	“Adjuvants”	•	substances	that,	when	mixed	with	an	antigen	and	injected	with	it,	ENHANCE	the	immunogenicity	of	that	antigen	•	used	to	boost	the	immune	response	when	an	antigen	has	LOW	IMMUNOGENICITY	or	when	only	SMALL
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Parungao-Balolong	2010	21.	Biology	151	Introduction	to	Immunology	HOW	DO	THEY	DO	THAT?	“Adjuvants”	•	Aluminum	potassium	sulfate	(alum)	prolongs	the	persistence	of	antigen	•	When	an	antigen	is	mixed	with	alum,	the	salt	precipitates	the	antigen	•	Injection	of	this	alum	precipitate	results	in	a	SLOWER	RELEASE	of	antigen	from	the	injection
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“Adjuvants”	•	Water-in-oil	adjuvants	also	prolong	the	persistence	of	antigen	•	Example:	Freund’s	incomplete	adjuvant	•	contains	antigen	in	aqueous	solution,	mineral	oil,	and	an	emulsifying	agent	such	as	mannide	monooleate	•	disperses	the	oil	into	small	droplets	surrounding	the	antigen	•	antigen	is	then	RELEASED	VERY	SLOWLY	from	the	site	of
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Mycobacteria	as	an	additional	ingredient	•	Muramyl	dipeptide,a	component	of	the	mycobacterial	cell	wall,ACTIVATES	macrophages	•	THUS:	Far	more	POTENT	than	the	incomplete	form	Parungao-Balolong	2010	24.	Biology	151	Introduction	to	Immunology	HOW	DO	THEY	DO	THAT?	“Adjuvants”	•	Far	more	POTENT	than	the	incomplete	form......	•
WHY?	:	Activated	macrophages	are	MORE	PHAGOCYTIC	than	inactivated	macrophages	•	WHY?	:	express	HIGHER	LEVELS	of	class	II	MHC	molecules	and	the	membrane	molecules	of	the	B7	family	•	WHY?	:	increased	expression	of	class	II	MHC	INCREASES	ABILITY	of	the	antigen-presenting	cell	to	present	antigen	to	TH	cells	•	WHY?	:	antigen
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Balolong	2010	49.	Biology	151	Introduction	to	Immunology	PROPERTIES	OF	IgM	•	pentamer	•	3rd	highest	serum	immunoglobulin	•	first	immunoglobulin	made	by	fetus	and	B	cells	•	fixes	complement	C1r	C1	s	•	Figure:	fixation	of	C1	by	IgG	and	C1q	C1r	C1	s	IgM	C1q	•	agglutinating	immunoglobulin	•	binds	to	Fc	receptors	No	activation	Activation	•
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binds	to	basophils	and	mast	cells	(DO	NOT	require	antigen	binding)	•	allergic	reaction	C!4	•	parasitic	infections	(helminths)	•	binds	to	Fc	receptors	on	eosinophils	•	DOES	NOT	fix	complement	Parungao-Balolong	2010	56.	Biology	151	Introduction	to	Immunology	IMMUNOGLOBULINS	&	ALLERGIES	Parungao-Balolong	2010	57.	Biology	151
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pregnancy	in	response	to	paternal	allotypic	determinants	on	the	fetal	immunoglobulins;	antibodies	to	allotypic	determinants	can	also	arise	from	blood	transfusion	•	IDIOTYPE	•	idiotypic	determinants	arise	from	the	sequence	of	heavy	and	light-	chain	variable	regions	(idiotope)	•	the	sum	of	individual	idiotopes	=	idiotype	Parungao-Balolong	2010	61.
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