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HMGB1:	gene,	proteins	and	func@ons	
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High	mobility	group	box	1-	HMG-1	
Amphoterin	



HMGB1	at	the	cell	surface	and	in	
extracellular	fluid	

DAMP	





HMGB1	is	secreted	or	released	



Si	Jia	Hee	et	al.	Oncotarget	2017	



	
	

Signal	Transduc@on	through	RAGE	uses	
two	different	pathways	that	converge	

on	NfKB	

Signal transduction from TLR2- 
TLR4  activates transcription 

protein MyD88 

The final activatory 
transcription factor is NfKB 

RAGE	 TLR2,TLR4	



Hallmarks	of	cancer	

Clin	Cancer	Res;	19(15)Aug	1,2013	



Chronic	inflamma@on	:	a	risk	factor	for		
cell	transforma@on	

Green:	IFNγ- CD4+	and	CD8+	
Red:	IL	4-	CD4+	and	CD8+	

Hashimoto	Thyroidi@s	



Papillary	cancer	of	thyroid	

Green:	IL4-	CD4+	and	CD8	+	

Mardente	at	al.	An@cancer	Research	25:2483-2488	(2005)		





Expression	of	HMGB1	in	primary	
cultures	of	thyreocytes		

•  HMGB1	expression	increases	in	
thyreocytes	from	thryroidi@s	
and	papillary	cancer	

•  NO	is	able	to	reduce	its	
expression.	

•  This	means	that	the	two	
mediators	interact	

•  Acetylated	HMGB1	(30	Kda)	is	
the	most	ac@ve	isoform.	

	

ONCOLOGY	REPORTS	24:	
1455-1461,	2010	



Thyreocytes	release	NO	and	expression	of	iNOS	increases	

•  NO	is	released	in	supernatants	of		24	h	primary	cultures.	Addi@on	of	
HMGB1	in	culture	medium	increases	the	effect	

•  iNOS	260KDa	increases	in	thyroidi@s	and	cancer	before	and	aber	
addi@on	of	HMGB1.	There	is	no	increase	of	the	260	Kda	ac@ve	isoform		
in	control	cells.	



HMGB1		uses	NFkB		
	for	signal	transducPon	

Mardente	et	al.	Oncol	Rep	2010	



BC	PAP	growth	and	migra@on		

ONCOLOGY	REPORTS	28:	
2285-2289,	2012	



Expression	of	miR	221	and	222	



Expression	of	miR	221	and	222	in	
BCPAP	cells	is	increased	by	treatment	

with	exogenous	HMGB1	



•  PTEN	is	

oncosuppressor	

phosphates	that	

nega@vely	regulates	

the	PDk-AkT	signalling	

pathways.	

•  Silencing	of	PTEN	is	

implicated	in	thryroid	

cancerogenesis.	

•  PTEN	is	a	target	of	the	

oncogenic	cluster	

miR221/222	

Background	



HMGB1	increases	

Expression	of		

miR-221	e	miR-222		

Oncol	Rep	2012;	Biomed	res	Int	2015;	Oncol	led	2016			



HMGB1	reduces	expression	of		PTEN		

In	CAL62	and	in	BC	PAP	cells	

	

		

 

	



 

 

	

miR	221	and	222	expression	in	CAL	and	in	BC	PAP	cells	before	and	

aUer	silencing	with	anP-sense	oligonucleoPdes	

		

 

	



PTEN	expression	is	not	reset	by	
HMGB1	in	miRs	silenced	cells	



Extracellular	HMGB1	released	in	inflammatory	
states	and	in	tumor	microenvironment	

	
ü induces	iNOS	
ü Interacts	with	NO	
ü Induces	NfKB	signalling	
ü Induces		miR	221	and	miR	222	
ü Suppresses	PTEN		



PLATELET-	HMGB1	

•  HMGB1	and	RAGE	are	overexepressed	in	
thrombi.	

•  Direct	interac@on	between	ASA	and		HMGB1	
(Faseb	J	2016;	Pharmacol	res	2016;	)	

•  ASA	delays	mesothelioma	growth	by	
inhibi@ng	HMGB1-mediated	tumor	
progression	



Experimental	seeng	:	in	vitro	
	Dami	cells		

•  DAMI	cells:	a	human	megakaryoci@c		cell	line	
deriving	from	human		megakaryoblas@c	
leukemia	.	

•  DAMI	cells	were	induced	to	differen@ate	in	
vitro	into	platelets	for	7	days	with	TPO	and	
PMA.	

•  	ASA	(50µg)	was	added	to	cultures	before	
platelet	forma@on	(day	5	or	6)		



Cellular	localiza@on	of	HMGB1	and	
RAGE	in	DAMI	cells	



Human	megakaryocytes	

•  Human	Hematopoie@c	Progenitor	Cells	
obtained	from		peripheral	blood	of	healthy	
donors	isolated	by	Ficoll	gradient.	

•  CD34+		cells	(90%)	were	purified	and	allowed	
to	differen@ate	into	MKs	in	vitro	while	they	
were		treated	with	ASA.	Platelets	were	
obtained	at	day	14.	



HMGB1	in	MKs	at	different	stages	of	
development	



Platelets	and	pro-platelets	obtained	in	
vitro	from	human	MK	at	day	14	

Immunofluorescence	with	CD61	monoclonal	anPbody	of	platelets	
	in	Gate	A	(66,9%	posiPve	events)		and	pro	platelets	in	Gate	B		(80.9%	posiPve	events)	

								RepresentaPve	experiment	



Aspirin	decreases	HMGB1	expression	
in	human	MK	



Experimental	model	2	



AdministraPon	of	ASA	(100mg/die)	decreases	HMGB1	and	
RAGE	expression	in	platelets	and	in	plasma	of	paPents	

HMGB1	

RAGE	

Platelets	

Plasma	



HMGB1	expression	in	platelets	and	platelet	
derived	MV	in	paPents	treated	with	ASA	



Aspirin	decreases	HMGB1	mRNA	in	
human	MK	

Mardente	et	al.	Fron@ers	in	Immunology	(2018)		






