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Serum	immunofixation	principle	
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v  Sample	application	(1	min)	
The	sample	is	applied	6	times	at	different	dilutions	:	
For	serum	with	5g/l<	[total	Ig]<20g/l	
-	1/6	for	G	track	
-	1/3	for	ELP,	A,	M,	K	and	L	tracks	
	
v  Migration	(IF	program)	
v  Antisera	application	
-	Fixative	solution	(ELP)	
-	Antisera	against	3	heavy	chains	(G,	A,	M)	
-	Antisera	against	2	light	chains,	κ	and	λ	
(free	and	bound)	
	
v  Precipitation	of	immune	complexes		
									(5	min)	
v  Blotting		
Removal	of	antisera	and	unprecipitated	proteins	
v  Gel	drying	
v  Washing	and	staining	of	the	gel	

Limit	of	sensitivity:	up	to	125mg/l	depending	on	polyclonal	background	
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Interpretation	basics	

Normal	sample	 Monoclonal	IgM	Lambda	

Polyclonal	background	 Monoclonal	band	



Polyclonal	increase	of	Ig	G	

Interpretation	basics	

Polyclonal	increase	of	Ig	A	and	Ig	G	



Interpretation	basics	

Monoclonal	IgA	Kappa	+	presence	
of	free	Kappa	chains	or	D/E	kappa	

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and 
then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

IgG	lambda		
(anodic	migration)	



Particular	cases	
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Immunoglobulin	polymerisation	

Based	on	their	conformation	and	charge,	these	polymers	may	migrate	
differenty	on		electrophoresis	



Immunoglobulin	polymerisation	
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Presence	of	3	IgA	Lambda	or	
only	one	IgA	lambda	under	3	
polymerisation	forms?	
Reducing	treatment	with	
beta-mercaptoethanol	is	
necessary		

	

After	BME	treatment:	
	
Presence	of	one	IgA	Lambda	

	



Serum	immunofixation	on	Hydragel	IF	

v 	Prepare	1%	solution	of	beta	mercaptoethanol	in	Fluidil:	

v 	Pre-dilute	BME	1/10	with	saline:	10	µL	BME	+	90	µL	saline	
v 	Perform	a	2d	dilution:	10	µL	BME	1/10	+	90	µL	Fluidil	

v 	Add	25	µL	of	this	reducing	solution	(freshly	prepared!)		to	75	µL		
					of	serum	
v 	Mix	and	incubate	for	15	minutes	at	room	temperature	
v 	Dilute	the	treated	sample	(immediately		after	the	incubation)	as	usual	and	
apply	on	applicator	

This	treatment	may	be	used	for	polymerised	IgA,	IgM	or	free	light	chains.	
IgG,	IgE	and	IgD	do	not	polymerise!	

Reducing	treatment	with	BME	



Heavily	polymerised	IgM	
remains	at	the	application	
point	
→	Use	reducing	treatment	
with	beta-mercaptoethanol	
	

Immunoglobulin	polymerisation	

After	BME	treatment:	
	
Presence	of	IgM	Lambda	
	



Heavily	polymerised	IgM	remains	
at	the	application	point	and	
marks	other	tracks	(incomplete	
removal	during	blotting		and	
washing	due	to	high	molecular	
weight	of	the	complexes)	
	
	
→	Use	reducing	treatment	with	
beta-mercaptoethanol	
	

Immunoglobulin	polymerisation	



Immunoglobulin	polymerisation	

After	BME	treatment:	
	
Presence	of	IgM	kappa	

Without		BME	treatment	



Biclonal	gammopathies	

IgM	lambda	+	IgM	kappa	IgA	kappa	+	IgG	kappa	



Biclonal	gammopathies	

IgA		kappa +	
Free	lambda	chain	

v 		If	the	isotype	of	the	free	light	chain	(kappa	or	lambda)		and	the	isotype	of	the	
light	chain	of	the	complete	immunoglobulin	are	identical,		in	most	cases	it	is	just	
an	excess	of	the	light	chains	produced	by	the	same	clone	(not	a	biclonal	
gammopathy);	

v 	If	the	isotypes	of	the	free	light	chain	and	of	the	light	chain	of	the	complete	
immunoglobulin	are		different,	it’s	a	biclonal	gammopathy	



Co-migration	of	two	monoclonal	proteins	

IgM	lambda	+	IgM	kappa	

Serum	sample	 Urine	sample	

Complete	immunoglobulin		
+	Kappa	free	



Co-migration	of	two	monoclonal	proteins	

Use	the	relative	intensity	of	the	bands	to	identify		heavy	and	
light	chains	of	each	immunoglobulin:	

IgA	lambda	+	IgM	kappa	IgA	kappa	+	IgG	lambda	



Co-migration	of	two	monoclonal	proteins	

Use	the	relative	intensity	of		the	bands	on	heavy	chain	and	light	
chain	tracks		to	detect	a	co-migrating	free	light	chain:	

<	

IgD	lambda	+	Lambda	free	

v 	If	the	band	on	K	track	is	larger/more	intense	than	its	corresponding	heavy	
chain,	complete	the	analysis	with	anti-free	light	chain	antiserum	



After	BME	treatment:	
IgM	kappa	+	IgG	lambda	

Untreated	serum	

Co-migration	of	two	monoclonal	proteins	

Use	BME	treatment	to	shift	the	position	of	a	monoclonal	IgM	or	IgA:	

This	treatment	has	no	effect	on	IgG,	IgD	or	IgE	since	they	are	not	polymerised!	



Prozone	effect	(antigen	excess)		

Serum	sample	 Urine	sample	

Urine	sample	 Urine	sample	



Prozone	effect	(antigen	excess)		



Presence	of	two	monoclonal	bands	with		
very	different	intensity		

IgG	lambda	+	faint	Lambda	free	
	

IgG	kappa	+	faint	Kappa	free		
(or	IgD/E	kappa)	

	

Sometimes,	detection	of	both	bands	may	require	the	use	of	different	dilutions!	



Don’t	forget	about	IgD	and	IgE!	

After	BME	treatment	

IgD	lambda	+		
polymerised	L	free	



IgD	Lambda +		Lambda	free	

Don’t	forget	about	IgD	and	IgE!	



IgD	kappa	+	
Kappa	free	

(co-migration)	

IgD	lambda +	
Lambda	free	

Don’t	forget	about	IgD	and	IgE!	



Heavy	chain	disease	

Rare	disease	
v 	Use	confirmatory	methods	(capillary	immunotyping	/	
immunoprecipitation)		to	confirm	the	diagnosis	

Alpha	heavy	chain	disease	 Gamma	heavy	chain	disease	



Heavy	chain	disease?	

Some	IgA	can	adopt	a	particular	conformation	that	mimics	an	alpha	chain	
disease		(light	chains	are	hidden	from	antisera)!	
	
v 	Use	confirmatory	methods		(BJ	migration	program	/	capillary	
immunotyping	/	immunoprecipitation)	

Alpha	heavy	chain	disease?	 No,	it	is	an	IgA	lambda!	



Presence	of	faint	IgG	bands		

Oligoclonal	banding	of	IgG	
	

	

v  Inspect	G	track	thoroughly	(by		transparency	/	on	a	white	background	/		
							at	different	angles)		to	detect	the	condensation(s)	on	G	track	
	
v  If	necessary,	confirm	the	diagnosis	by	complementary	methods	(capillary	

immunotyping	/HR	immunofixation	/	immunofixation	with	anti-L	free	and	anti-
D/E)	

	
	

v 	Polyclonal	background	is	stronger	on	G	
track	than	on	K	or	especially	L	tracks	due	
to	the		distribution	of	polyclonal	
immunoglobulins	in	serum:		
					1/3	of	IgG	Lambda,	2/3	of	IgG	Kappa	
	
v 	Faint	bands	“stand	out”	better	on	L	
track	than	on	G	track	

v 	Do	not	mistake	them	for	free	Lambda	
chains!	
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Oligoclonal	banding	of	IgG	+	IgM	

Oligoclonal	banding	of	IgG	 Faint	oligoclonal	banding	of	IgG	

Faint	oligoclonal	banding	of	IgG	



Oligoclonal	banding	of	IgG		
with	a	predominant	IgG	kappa	

IgM	kappa	+		
faint	oligoclonal	banding	of	IgG	



Heterogeneity	restriction	of	IgG	

Heterogeneity	restriction		
Loss	of	normal	polyclonal	distribution	of	immunoglobulins	without		
defined	monoclonal	band	or	oligoclonal	profile	






