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Glycans (oligosaccharides) are one of the four 
fundamental structures that make up all 
living systems.  Cell surface glycans have 
been shown to play an important role in 
bacteria and viral recognition, cell signaling, 
and cancer development. In previous studies, 
Chemokine Receptor 4 (CCR4) has been 
shown to be key components to T cell 
recruitment and it has been demonstrated 
that changes in glycan structure can act as a 
regulator of migration (Faustino et al., 2013; 
Gu & Taniguchi, 2008).  For this reason, we 
characterized T-lymphocyte cell surface 
glycan structures from two different cell 
lines with a flow-based lectin array after the 
engagement of chemokine receptor CCR4.   
By further characterizing the role of 
chemokine receptors on glycans in T cells, we 
believe we can better understand the 
pathogenesis of immune-related diseases.   
 

ABSTRACT	

OBJECTIVES	

Cell Lines:  
     -HuT 78 (TIB-161) from ATCC 
     -MJ CRL-8294 from ATCC 
C-type plant lectins: binding for GalNac, 
Galactose, a-methylglucoside, and L-Fucose  
Flow Cytometer: BD LSR Fortessa 

Data Analysis software: FlowJo  
 
 
 
 
 
1)  Cell lines are cultured and treated with or 

without TARC 
2)  Stained with fluorescently labeled 

antibodies CD4 (PE), CCR4 (PE-Cy7), and 
four different lectins (FITC) 

3)  Stained cells are analyzed by flow 
cytometry to determine the lectin-binding 
profile of each T-cell population 
expressing CD4 and CCR4  

 

4)  Fold change is calculated according to the 
below formula. MFI: Mean Flourescence 
Intensitiy, MFIR: Mean Fluorescence 
Intensity Ratio.  

 
 
 
 
 

MATERIALS	and	METHODS	
 
 
 
 
 
 
 
 
 

RESULTS	 CONCLUSIONS	
CCR4 stimulated by TARC did not cause 
significant changes (1.06 – 1.1 fold change) 
in the CTL cell line whereas a slight decrease 
in L-Fucose (0.7 fold change) was found in 
the TIB cell line. The different response 
between two cell lines may be related to the 
expression levels of CCR4. Future directions 
include testing the assay with longer 
treatment of TARC, expanding the lectin 
panels to detect other types of glycan 
changes, and characterizing glycosylation 
gene expressions with targeted glycomic 
gene qPCR analysis.  

Faustino, L., da Fonseca, D. M., Takenaka, M. C., Mirotti, L., Florsheim, E. 
B., Guereschi, M. G., … Russo, M. (2013). Regulatory T cells migrate to 
airways via CCR4 and attenuate the severity of airway allergic 
inflammation. Journal of Immunology (Baltimore, Md.  : 1950), 190(6), 
2614–21. doi:10.4049/jimmunol.1202354 
Gu, J., & Taniguchi, N. (2008). Potential of N-glycan in cell adhesion and 
migration as either a positive or negative regulator. Cell Adhesion & 
Migration, 2(4), 243–245. doi:10.4161/cam.2.4.6748 
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The overall hypothesis is that chemokine 
receptor-ligand interactions change the T cell 
surface glycans through regulating the 
expression of glycosylation enzymes, which 
ultimately impact the T cell migratory 
functions. Specifically, our aim is to 
characterize T-lymphocyte cell surface glycan 
structures with a flow-based lectin array 
before and after the engagement of 
chemokine receptor CCR4 using Thymus and 
Activation Regulated Chemokine (TARC).  
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Figure	2.	CD4	and	CCR4	expression	on	CTL	and	TIB	cell	lines.		
Representa/ve	FACS	profiles	of	SSC	vs	CD4	or	CCR4	(red)	compared	to	isotype	
controls	(blue)	are	shown.	
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Figure	3.	Lec/n	binding	profiles	of	CTL	and	TIB	cell	lines.		
Representa/ve	histograms	of	lec/n	binding	on	CTL	or	TIB	cells	with	(red)	or	without	
(bue)	TARC	treatment	are	shown.	

Table	1.	Summary	of	fold	change	of	the	MFI	for	each	lec/n	
binding	on	CTL	and	TIB	cells	with	and	without	TARC	treatment		

Figure	1.	Fluorescent	spectra	viewer	of	emission	
wavelength	for	PE,	PE-Cy7,	and	FITC	


