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Opening	the	immune	system’s	“black	box”	
LJI	researchers	first	to	directly	track	how	the	latest	HIV	vaccine	candidate	elicits	a	successful	
antibody	response,	revealing	crucial	immunological	features	and	barriers	
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LA	JOLLA,	CA—	In	the	global	quest	to	get	the	ongoing	AIDS	epidemic	under	control,	dozens	of	
HIV	vaccine	candidates	have	been	tested	in	clinical	trials	but	a	safe	and	effective	HIV	vaccine	
has	yet	to	emerge.	Until	now,	researchers	trying	to	understand	why	so	many	attempts	have	
failed,	had	been	limited	to	measuring	antibody	titers	in	peripheral	blood	weeks	or	months	after	
immunization	with	a	vaccine	candidate,	while	germinal	centers,	the	central	hub	for	the	
generation	and	fine-tuning	of	high-affinity	antibodies,	had	remained	something	of	a	“black	
box.”		
	
Now,	for	the	very	first	time,	researchers	at	La	Jolla	Institute	for	Allergy	and	Immunology	were	
able	to	directly	probe	germinal	centers	and	shed	light	on	the	immunological	processes	by	which	
a	vaccine	elicits	a	protective	immune	response.	Their	findings,	published	in	the	current	issue	of	
Cell	Reports,	revealed	important	immunological	features	and	bottlenecks	that	determine	
whether	immunization	is	successful	and	provide	a	valuable	tool	to	track	the	potential	of	novel	
HIV	vaccine	candidates	in	upcoming	human	phase	I	clinical	trials.		
	
“When	you	can’t	measure	what’s	going	on	in	germinal	centers	to	find	out	what	went	wrong,	
you	don’t	know	how	to	best	move	forward,”	says	the	study’s	lead	author	Shane	Crotty,	Ph.D.,	a	
professor	in	the	Institute’s	Division	of	Vaccine	Discovery.	“This	has	been	a	long	standing	
problem	in	immunology	and	the	failure	to	develop	a	HIV	vaccine	has	highlighted	the	problem	
because	it	has	proven	particularly	difficult	to	generate	protective	immunity	against	the	virus.”	
	
More	than	two	million	people	are	infected	with	HIV	every	year.	Although	available	treatment	
options	can	effectively	stall	the	virus,	only	roughly	half	of	HIV-infected	individuals	have	access	
to	antiviral	drugs.	Vaccines	are	the	most	effective	means	to	prevent	HIV	infections	and	a	
preventive	HIV	vaccine	would	have	a	tremendous	impact	on	global	health.		For	any	vaccine	to	
be	successful,	it	has	to	induce	broadly	“neutralizing”	antibodies	(nAbs),	which	render	an	
invading	pathogen	harmless	before	it	gets	a	change	to	infect	its	host.		
	
Before	B	cells	can	start	producing	nAbs	they	have	to	team	up	with	so-called	follicular	helper	T	
cells	(TFH	cells)	in	germinal	centers,	which	are	located	in	peripheral	lymph	nodes.	There	B	cells	
undergo	a	tightly	orchestrated,	multi-step	education	and	maturation	process,	which	selectively	



promotes	the	proliferation	of	B	cells	that	produce	high-affinity	antibodies	and	weeds	out	those	
that	produce	less	potent	ones.	It	has	been	speculated	that	germinal	centers	are	very	important	
for	HIV	neutralizing	antibody	responses.			
	
Trying	to	find	a	way	to	directly	track	the	characteristics	of	a	successful	nAb	response	within	
germinal	centers,	Colin	Havenar-Daughton,	Ph.D.,	the	study’s	first	author,	wondered	whether	
lymph	node	fine	needle	aspirates	(LN	FNAs),	which	have	long	be	used	by	oncologists	to	detect	
the	presence	of	metastases,	could	provide	critical	information.		
	
He	teamed	up	with	experts	at	the	Yerkes	National	Primate	Research	Center	to	follow	a	cohort	
of	12	rhesus	monkeys	that	had	been	immunized	with	a	novel	HIV	envelope	protein	trimer	
known	as	SOSIP.v5.2,	which	closely	mimics	the	virus’	surface.	That	protein	was	developed	by	
collaborators	at	Cornell	and	the	University	of	Amsterdam.	“These	envelope	proteins	have	just	
recently	become	available	for	immunizations	and	most	likely	will	go	into	phase	I	human	trials	
soon,”	explain	Havenar-Daughton.		
	
In	the	current	study	the	SOSIP	protein	elicited	neutralizing	antibodies	in	9	out	of	12	subjects,	
which	is	the	best	HIV	neutralizing	antibody	response	reported	to	date	for	a	candidate	HIV	
vaccine	protein.	“It	was	a	very	good	response	but	if	you	go	into	humans	you	want	everybody	
making	neutralizing	antibodies	and	not	just	some	people,”	he	says.	“We	need	to	solve	this	
problem.”		
	
Havenar-Daughton	thinks	he	may	have	found	a	way.	“We	could	confirm	that	LN	FNAs	provide	a	
valuable	and	informative	window	into	germinal	centers	to	explore	the	difference	between	
immune	responses	that	result	in	HIV	neutralizing	antibodies	and	those	that	didn’t,”	he	says.	
Adds	Guido	Silvestri,	M.D.,	Chief	of	the	Division	of	Microbiology	&	Immunology	at	the	Yerkes	
National	Primate	Research	Center,	whose	team	performed	the	LN	FNAs:	"We	are	very	excited	
about	the	validation	of	a	very	informative	yet	non-invasive	sampling	technology	such	as	the	fine	
needle	aspiration	of	lymph	nodes	for	pre-clinical	studies	of	novel	candidate	AIDS	vaccines".		
	
Neutralizing	antibodies	correlated	directly	with	the	frequency	and	quality	of	B	and	TFH	cells	but	
not	with	peripheral	antibody	titers,	a	standard	tool	to	assess	a	vaccine’s	effectiveness.	“You	
definitely	need	those	germinal	centers	and	they	have	to	work	well	to	generate	highly	evolved,	
high	affinity	antibodies	that	can	neutralize	the	virus,”	says	Havenar-Daughton.	
	
Going	forward,	this	work	has	demonstrated	the	value	of	an	important	new	tool	in	vaccine	trials	
for	providing	a	window	into	what	it	will	really	take	to	make	a	successful	HIV	vaccine,	and	
vaccines	against	other	difficult	infectious	diseases.	
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About	La	Jolla	Institute	for	Allergy	and	Immunology	
La	Jolla	Institute	for	Allergy	and	Immunology	is	dedicated	to	understanding	the	intricacies	and	
power	of	the	immune	system	so	that	we	may	apply	that	knowledge	to	promote	human	health	
and	prevent	a	wide	range	of	diseases.	Since	its	founding	in	1988	as	an	independent,	nonprofit	
research	organization,	the	Institute	has	made	numerous	advances	leading	towards	its	goal:	life	
without	disease®.		
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