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 The 5-year survival rate of laryngeal squamous 
cell carcinoma (LSCC),  has not improved, 
particularly in patients who suffer from lymph 
node metastases.

 Lymphangiogenesis is important in the 
pathogenesis of lymph node metastasis.

 The discovery of a LSCC-related 
lymphangiogenesis molecular biomarker could 
be used to reduce tumor metastasis.

Background



HMGB1 Background

HMGB1 is a nuclear protein involved in crucial biological processes . Increased 
amounts of HMGB1 in tissues have been closely associated with the proliferation, 
invasion, metastasis, and prognosis of many tumors . 



Background

More significantly, HMGB1 is a damage-associated molecular pattern involved 
in Tumor Inflammatory microenvironment and HMGB1/RAGE

signaling pathway



RAGE

Promotes 
lymphangiogenesis

Background
Macrophages 
are generated 
from 
monocytes, 
they can be 
altered to other  
phenotype.

One phenotype is 
tumor-associated 
macrophages 
(TAMs), TAMs 
express CD163 
and RAGE 
receptor. 
TAMs secrete 
VEGF and 
promote
lymphangiogenesis



RAGE（ receptor	for	advanced	glycation	end	products	）

※ RAGE were widely distributed in 
tissues, and the expression of RAGE 
on cell surface was significantly 
increased under pathological 
conditions.

※ The	contribution	of	
HMGB1/RAGE signaling	to	tumor	
lymphangiogenesis	on	TAMs	has	
not	yet	been	investigated.

※RAGE is the strongest 
receptor for HMGB1. 
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Materials and methods

1. HMGB1, CD163, D2-40 in LSCC( n=123), laryngeal 
precursor lesions (LPLs, n=102), and vocal polyp (VP, 
n=55) were analyzed by immunohistochemistry. 

2. THP-1 cells expressed RAGE gene was knocked down 
and then polarized to M0 macrophages and TAMs. 

3. Six conditioned media were collected for Human 
Dermal Lymphatic Endothelial Cells (HDLEC) 
proliferation, migration, matrigel assay and VEGF 
concentration analysis.



Results
1. HMGB1 and CD163+ TAMs are overexpressed along human 
laryngeal “VP -LPLs- LSCC” sequence. 

A.	HMGB1	expression	scored	as	2	in	VP	(a),	scored	as	4	in	LPLs	(b)	,	scored	as	6	in	LSCC(c).	

B.	CD163+	TAMs expression	in	VP	(a),	LPLs	(b)	and	LSCC	(c).	
TAMs	density	is	increased	in	LPLs	and	LSCC	when	compared	to	VP.	

Immunohistochemistry



Results

(C). In LSCC without lymph node metastasis, lower LVD (red arrow, a), lower TAMs 
density (b) and lower expression of HMGB1 (black arrow, c) are found. 
(D). In LSCC with lymph node metastasis, higher LVD (red arrow, a), higher TAMs density 
(b) and overexpression of HMGB1 (c) are discovered.

2. HMGB1 expression and CD163+ TAM density are significantly 
associated with lymphatic vessel density in LSCC

Immunohistochemistry



3. Association between the patient clinicopathological 
characteristics and HMGB1 expression and density of CD163+ 
TAMs. 

Results

 Kaplan–Meier	survival	analysis	of	overall	survival	in	all	patients	based	on	HMGB1	
protein	expression	(c)	and	TAMs	density	(d).	

 A	positive	correlation	observed	between	the	CD163+	TAMs	density	and	LVD	(e).



Results
4. Classical Markers of TAMs and M0 Macrophages 

 CD163 and CD206 are equally 
expressed in RAGE+ and RAGE 
knockdown (shRAGE) TAMs, but 
they are negative in M0 macrophages.

 RAGE is lower expression in RAGE 
knockdown TAMs compared with 
RAGE+ TAMs and M0 macrophages.



Results
4. Classical Markers of TAMs and M0 Macrophages 

 RT‐PCR	analysis	indicates	IL‐10	(a)	
and	CCL‐13(b)	are	highly	
expressed	in	TAMs,	in	contrast,	
M0	macrophages	express	higher	
levels	of	IL‐12(c)	and	IL‐1 β(d).

 The	lower	levels	of	IL‐23	(f)	and	
TNF‐α	protein	(h),	as	well	as	the	
lower	levels	of	TGF‐β	(e)	and	IL‐
10	protein	(g)	measured	in	cell	
culture	supernatants	of	TAMs	and	
M0	macrophages	respectively.



Results
5. HMGB1 Promote HDLEC Proliferation by Activation of RAGE     
on TAMs 

HDLECs	incubation	with	conditioned	medium	from	RAGE+	TAMs	
preconditioned	with	HMGB1displayed	the	highest	proliferation	
abilities.



Results
6. HMGB1 Promote HDLEC Migration by Activation of 
RAGE on TAMs 

Conditioned	medium	from	RAGE	knockdown	TAMs	treated	with	
HMGB1	markedly	reduced	the	pro‐migrating	activity	of	the	TAMs	
conditioned	medium.	



Results
7. HMGB1 Promote HDLEC Tube Formation  by Activation of 

RAGE on TAMs 

Conditioned	medium	from	RAGE	knockdown	TAMs	treated	with	
HMGB1	markedly	reduced	the	tube	formation	of	the	TAMs	
conditioned	medium.	



Results
8. VEGF-C in Collection of Conditioned Medium 

HMGB1‐induced	VEGF	production	was	significantly	higher	in				
RAGE+	TAMs.	



Conclusions

 HMGB1 promote lymphangiogenesis by activation RAGE on 
TAMs in LSCC.

 That may provide an effective therapeutic strategy of 
targeting RAGE on TAMs against lymph node metastatic 
patients with LSCC.
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