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Welcome to the most important event in Latin America related to glycoscience. 

You will have access to a high quality international scientific program with 

outstanding speakers, bringing you the latest advances on glycoscience, a thriving 

and multidisciplinary field that is defining our understanding of carbohydrates known 

as glycans and their use for the resolution of a wide variety of biological problems 

including very important health issues such as cancer, diabetes, infectious diseases, 

immunity, obesity, among others. We aim for the scientific community to fully 

explore the roles of carbohydrates in their research fields by giving access to state 

of the art expertise and tools that take the mistery away from glycans and bring 

interest and discoveries to the benchtop.

We invite you and your colleagues to invest your time and knowledge during this 

event in essential collaborative networking, enhancing your success in funding and 

development of high quality international projects.

Iván Martínez Duncker
President of the Latin American Society for Glycobiology

Head of the Glycoscience in Health Thematic Network CONACYT
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GPS: A Glycoscientific Pathway For Cell Therapeutics. 

Robert Sackstein, MD,PhD 

Harvard University. E-mail: rsackstein@rics.bwh.harvard.edu  

 

The success of all cell-based therapeutics depends critically on the ability to deliver 
the pertinent cells to sites where they are needed.   Direct injection of cells into 
tissues has limited applicability and can itself cause tissue injury, prompting 
strategies to optimize vascular delivery of cells into target tissues.  E-selectin, a 
molecule only found on mammalian endothelial cells, binds sialofucosylated 
lactosaminyl glycans such as the tetrasaccharide called “sLex”.  E-selectin is 
expressed constitutively on microvascular endothelial cells of bone marrow and 
skin, however, inflammatory cytokines (such as TNF and IL-1) markedly induce E-
selectin expression on microvascular endothelial cells at all sites of tissue injury.  
Binding of E-selectin to its sialofucosylated ligands displayed on circulating cells 
initiates shear-resistant adhesive interactions between cells in blood flow and 
endothelium, the key first step in recruitment of circulating cells to any target tissue.  
The most potent E-selectin ligand expressed on mammalian cells is a molecule 
known as "Hematopoietic Cell E-/L-selectin Ligand" (HCELL).  HCELL is a 
specialized sialofucosylated glycoform of a cell surface molecule called “CD44”.   
CD44 is a transmembrane glycoprotein that is expressed at high levels on 
essentially all mammalian cells, but expression of HCELL is typically restricted to 
human hematopoietic stem cells and some subsets of human leukocytes.  We 
have developed a glycoengineering platform technology called 
"Glycosyltransferase-Programmed Stereosubstitution" (GPS) for custom-modifying 
CD44 glycans to create HCELL on the surface of living cells.  Data from preclinical 
studies have shown that systemic infusion of HCELL+ cells into mice with 
inflammatory conditions augments cell infiltrates into affected tissues, with 
profound tissue-restoring effects.   This presentation will highlight how 
glycoscience has, literally, paved the pathway toward achieving the promise of 
cellular therapeutics.  
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GLYCOBIOLOGY OF PATHOGENS 

 
Bringing glycobiology and immunology together, a fungal perspective. 

 
Hector M. Mora-Montes 

 
Departamento de Biología, División de Ciencias Naturales y Exactas, Campus 
Guanajuato, Universidad de Guanajuato, Noria Alta s/n, col. Noria Alta, C.P. 

36050, Guanajuato, Gto. E-mail: hmora@ugto.mx 
 
The cell wall of the opportunistic pathogen Candida albicans is composed of chitin, 
β-glucans and glycoproteins, which are enriched with N- and O-mannans, and 
these are considered the main pathogen-associated molecular patterns that the 
innate immune system recognizes to establish a protective anti-Candida immune 
response. It has been demonstrated that C. albicans O-mannans are recognized 
by TLR4, N-mannans by mannose receptor, DC-SIGN, and dectin-2, and β1,3-
glucan by dectin-1. Despite this knowledge, little is known about the relevance of 
cell wall components during the immune recognition of Candida non-albicans, and 
other fungal pathogens such as the causative agent of sporotrichosis, Sporothrix 
schenckii. Here, we studied the relevance of cell wall components of S. schenckii, 
C. parapsilosis, C. tropicalis, C. guilliermondii and C. krusei during cytokine 
stimulation and phagocytosis by human monocytes and monocyte-derived 
macrophages, respectively. Our results showed that these organisms have similar 
cell wall composition, but different degrees of cell wall porosity, and this physical 
parameter correlates with the ability to stimulate cytokine production. Removal of 
O- or N-glycans affected the stimulation of cytokines in a species specific-manner. 
As previously reported in C. albicans, S. schenckii stimulated cytokine production 
in a morphology-dependent way.  

This work is supported by CONACyT, México (grant numbers PDCPN2014-247109 
and FC 2015-02-834) and Universidad de Guanajuato. (ref. DAIP 1025/2016). 
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Molecular mechanisms of fungal cell wall assembly and remodeling, as 
potential targets for the design of antifungal strategies. 

 
Gustavo Alexis Niño-Vega 

 
Universidad de Guanajuato, Departamento de Biología, División de Ciencias 

Naturales y Exactas, Guanajuato, Gto, México. E-mail: gustavo.nino@ugto.mx   

 
Besides the protective effect of the fungal cell wall against bursting of the cell 
caused by internal turgor pressure or adverse effects of the environment, and its 
role in cellular morphogenesis, the fungal cell wall components, specifically 
interacts with the immune system receptors, playing a decisive role in host defense 
responses. 
  
The importance of the cell wall for fungal viability, and the fact that, many of its 
components are absent from mammals, makes this structure one of the most 
attractive targets for the design of specific therapeutic strategies against fungal 
infections. Despite variances in cell wall composition among fungal species, the 
general structure of the fungal cell wall is conserved. The backbone of this matrix is 
composed of a branched β-1,3-glucan cross-linked to chitin. This glucan–chitin 
complex is covalently bound to other polysaccharides, the composition of which 
diverges between different fungal species. All components are covalently linked to 
each other to form a hardy network that is responsible for the mechanical strength 
of the cell wall structure. 

Although seeming relatively static, the fungal cell wall is however very dynamic and 
unceasingly changes in polysaccharide composition and distribution to adjust its 
growth to environmental conditions. Therefore, characterization of the molecular 
mechanisms of cell wall assembly and remodeling is essential, not only for a better 
understanding of fungal cell biology, but also for the identification of specific 
fungal–host interactions and the design of novel antifungal strategies. Hence, in 
the present work, we will explore the current knowledge about those mechanisms 
in some pathogenic fungi, as potential targets for the design of antifungal 
strategies. 
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N and O-Glycosylation are involved in cell wall organization, adhesion and 
virulence in the ubiquitous plant pathogen Botrytis cinerea. 

 Luis Castillo 1,2 

1 Laboratorio de Bioquímica y Biología Molecular, Departamento de Biología, 
Universidad de La Serena, La Serena, Chile. 2 Núcleo Milenio sobre Biología 

Fúngica Integrativa y Sintética. Email: lcastillo@userena.cl  

The cell wall that surrounds fungal cells is essential for their survival. It provides 
protection against external chemical and physical insults. The fungal cell wall is 
composed mainly of an inner skeletal layer consisting of various polysaccharides: 
α-glucans, β-glucans and chitin, which is surrounded by a layer of glycoproteins. 
Glycoproteins in pathogenic fungi play vital roles in cell wall integrity, adhesion and 
virulence. Proteins found within the cell wall usually contain both N- and O-
oligosaccharides. The N-glycosylation is the process where glycans are attached 
to asparagine residues, while in O-glycosylation the glycans are covalently bound 
to serine or threonine residues. Two conserved gene families are involved: the 
KRE2/MNT1 and PMT families. The PMT family is classified into PMT1, PMT2 and 
PMT4 subfamilies, which differ in protein substrate specificity and number of genes 
per subfamily. Another gene required for both N- and O- glycosylation is the PMR1 
gene encodes for a Golgi P-type ATPase ion pump responsible for transporting 
calcium and manganese ions. Bioinformatics analysis within the B. cinerea 
genome database with Pmr1, and Pmt4 proteins from Candida albicans and other 
fungal species, we have identified B. cinerea orthologs, showing high similarity 
between them. We hypothesized that bcpmr1 and bcpmt4 plays an important role 
in the protein glycosylation pathway Phenotypic analysis showed that bcpmr1 and 
bcpmt4 null mutants displayed a significant effect on conidial production, radial 
growth and sclerotia. Significant alterations in hyphal cell wall composition were 
observed including a decrease of mannan levels and an increase in the amount of 
chitin and glucan. These changes were accompanied by a hypersensitivity to cell 
wall perturbing agents such as Calcofluor white, Congo red and zymolyase. 
Importantly, the ∆bcpmr1 mutant showed reduced virulence in tomato (leafs and 
fruits) and apple (fruits) and reduced biofilm formation. Together, our results 
highlight the importance of bcpmr1 and bcpmt4 for protein glycosylation, cell wall 
structure and virulence of B. cinerea. 
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MICROBIAL AND PATHOGEN GLYCOBIOLOGY 

Role(s) of galectin-glycan interactions in microbial and parasitic infection. 

Gerardo R. Vasta 

Department of Microbiology and Immunology, University of Maryland School of Medicine, 
and Institute of Marine and Environmental Technology (IMET), Baltimore, Maryland, USA. 

E-mail: GVasta@som.umaryland.edu  

 

Galectins are -galactoside-binding lectins characterized by a unique sequence motif in 
the carbohydrate-binding domain (CRD), structural and evolutionary conservation, and 
wide taxonomic distribution. Based on their CRD organization they have been classified in 
three types: proto, chimera, and tandem-repeat. They are expressed in the cytosol and 
secreted to the extracellular space where they bind soluble, membrane- or matrix-
associated glycoconjugates. Although since their discovery they have been implicated in 
early developmental processes and immune regulation by binding to endogenous glycans, 
recent studies have shown that they can function as pattern recognition receptors (PRR) in 
innate immunity. During the past few years, however, our work on both invertebrate and 
vertebrate models have shown distinct and even opposing roles of members of the host’s 
galectin repertory in microbial and parasitic infection.  For example, in the eastern oyster 
(Crassostrea virginica), the galectins CvGal1 and CvGal2 expressed in phagocytic cells 
(hemocytes) are “hijacked” by the parasite Perkinsus marinus to enter the host, where it 
causes systemic infection and death. Our studies in the zebrafish showed that the 
prototype galectin DrGal1-L2 and the chimera galectin Drgal3-L1 interact directly and in a 
carbohydrate-dependent manner with the glycosylated envelope of the infectious 
hematopoietic necrosis virus (IHNV) and glycans on the epithelial cell surface, significantly 
reducing viral adhesion. In contrast, the tandem-repeat galectin Drgal9-L1 cross-links the 
virions to the fish epithelial cell surface, and enhances viral adhesion and infection.  In 
mammals, influenza A infection upregulates the expression and secretion of galectin-1 
(Gal1) and galectin-3 (Gal3) by the airway epithelia, while the viral neuraminidase 
unmasks galactosyl moieties in the epithelial surface. Enhanced binding of secreted Gal1 
and Gal3 to the epithelial cell surface increased galectin-mediated adhesion of 
Streptococcus pneumoniae, leading to pneumococcal pneumonia. Further, it modulates 
the expression of SOCS1 and RIG1, and activation of ERK, AKT or JAK/STAT1 signaling 
pathways, leading to a disregulated expression and release of pro-inflammatory cytokines. 
In summary, galectins can function as effective PRRs and effector factors in innate 
immune responses, but some parasites and microbial pathogens have adapted to subvert 
their defensive roles to facilitate adhesion and host entry, and disregulate immune 
responses [Supported by grants IOS-0822257 and IOS-1063729 from NSF, and grant 
R01GM070589 from the NIH].  
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Biocatalysis for the synthesis of complex carbohydrates. 

Juana Elizabeth Reyes Martínez Ph.D. SNI I 

Profesor Asociado C Departamento de Biología, Universidad de Guanajuato.  
E-mail: juana.reyes@ugto.mx  

 

The synthesis of complex polysaccharides is important to investigate structure-
bioactivity and their relationship among them and its recognition proteins. Chemical 
synthesis of oligosaccharides carries several difficulties; uses hazardous and 
harmful chemicals and solvents, is time-consuming to structurally assemble 
complex carbohydrates, produces large amounts of toxic waste with overall low 
yields. Despite the great diversity of chemical reactions in carbohydrate synthesis, 
two main challenges remain: glycosidic linkage configuration which is usually 
addressed by using protecting groups and stereoselectivity in which the 
configuration is strongly related to the neighbouring group and is also dependent 
on the solvents and catalyst. Because of those difficulties, enzymatic strategies 
using glycosyltransferases (GTs) is a very attractive and greener strategy to 
organic synthesis and has been used on broad range of substrates forming 
glycosidic linkages with regio-and stereo-specificity. Carbohydrate based products 
have been synthesised in environmentally friendly conditions, reactions are usually 
carried out under mild conditions, at room temperature in water or other solvents 
with high yield efficiency. Rode and cols. have calculated fivefold less waste 
production increasing the yield by 15 fold using enzymatic glycosylation reactions. 
Water is used as the main solvent in the enzymatic synthesis of glycoconjugates 
as a safer solvent in which most carbohydrates are soluble plus by selecting only 
those enzymes with low promiscuity, side derivatives can be avoided. In this talk 
we will show some examples of the latest advances in complex carbohydrates 
synthesis and their applications in food and pharmaceutical industries. 
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GLYCOBIOTECHNOLOGY 

 
Treatment with Heberprovac changes of O-glycans profile in prostate cancer 

patients. 
 

Gleysin Cabrera Herrera 

 

Centro de Ingeniería Genética y Biotecnología.  
E-mail: gleysin.cabrera@cigb.edu.cu  

 
 
It well known that cell-surface O-glycans attached to proteins (serine or threonine) 
are involved in tumor progression depending on their structure. In cancer the O-
glycoforms size is drastically reduce to yield mainly Tn, sialyl Tn, T, sialyl T 
antigens. Also, small core 1 structures could be associated to serum proteins of 
patients with prostate cancer. In the present study, we found important difference 
between O-glycans profile of control individual and prostate cancer patients. Tn 
antigen is significantly increased in prostate cancer patients and level of this 
antigen was reduced with Heberprovac treatment. Taking into account that the 
hormone-refractory prostate cancer is associated with the increase of Tn antigens, 
this results suggest that the treatment with Herberprovac could delay the 
appearance of this fenotype in prostate cancer patients. 
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Redox potential and the N-glycosylation profile of monoclonal antibodies. 
 

Frania J. Zuñiga Bañuelos, Octavio Tonatiuh Ramírez and Laura A. Palomares 
 

Departamento de Medicina Molecular y Bioprocesos. Instituto de Biotecnología. 
Universidad Nacional Autónoma de México. Cuernavaca, Morelos, Mexico.  

E-mail: laura@ibt.unam.mx    
 

 
Glycosylation determines the effector function of monoclonal antibodies (MAb). We 
have previously observed that oscillating disolved oxygen conditions, from limiting 
to non-limiting concentrations, increase the abundance of sialylated and 
triantennary glycan structures. We hypothezised that this is caused by a change in 
the Golgi redox potential. In vitro sialylation studies were performed to determine if 
redox potential affects the accesibility of glycans in the MAb Fc región. It was found 
that increasing redox potential changes the tertiary structure of the MAb. 
Intracellular measurements of redox potential can be performed using roGFP, a 
derivative of GFP. A roGFP directed to the Golgi was constructed and the effect of 
extracelular conditions in Golgi redox potential is currently being measured. 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

mailto:laura@ibt.unam.mx


 

The effect of bioprocess conditions on glycosylation of recombinant proteins 
 

Octavio Tonatiuh Ramírez Reivich.  
National Autonomous University of Mexico (UNAM), Institute of Biotechnology. 
Department of Molecular Medicine and Bioprocesses. Cuernavaca, Morelos. 

Postal Code: 62210. tonatiuh@ibt.unam.mx 
 

Key words: glycosylation, bioprocess, recombinant 

 
One of the most complex post-translational modifications is N-glycosylation, since 
it does not only requires the consecutive action of dozens of enzymes and 
substrates, but also strongly depends on the physiological and energetic state of 
the cell, cell type, sequence, structure and the type of protein folding, as well as the 
conditions of the environment or the bioprocess. 
 
 N-glycosylation is of particular relevance in the case of recombinant proteins 
of therapeutic and prophylactic use, since this modification determines important 
qualitative properties of the product, such as its average life in the bloodstream, 
specific activity, exogenous recognition, antigenicity, correct folding and transport, 
stability, solubility, recognition by antibodies and resistance or recognition by 
proteases, among others. 
 
  The importance of N-glycosylation is reflected in the fact that more than two-
thirds of the current biopharmaceutical products worldwide are recombinant 
glycoproteins that require some expression system based on higher eukaryotic 
cells for their production. However, higher eukaryotic cells culture presents several 
challenges, including high cell fragility, low growth rates, low cell and product 
concentrations, and complex nutritional requirements. 
 
 For this reason, the production of recombinant glycoproteins by higher 
eukaryotic cells culture presents the great challenge of productively developing 
efficient bioprocesses that generate a protein with the desired quality. These two 
aspects are often opposed, so it is necessary to develop rational culture and 
purification strategies that maximize productivity without affecting the quality of 
biopharmaceuticals. 
 
 This presentation consists of a brief description on how the cellular and 
environmental variables of the bioprocess affect the glycosylation pattern of 
recombinant glycoproteins. Case studies of various recombinant proteins of both, 
therapeutic and prophylactic interest, as well as various expression systems in 
which we have worked in our research group over the last few years will be shown 
as examples. Examples will include the production of monoclonal antibodies, 
erythropoietin, hemagglutinin and other recombinant proteins, produced in systems 
such as insect-baculovirus cells, hybridomas and Chinese hamster ovary cells. 
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The effects of fundamental bioprocess variables on the quality (N-glycosylation) of 
the protein will also be discussed.  In particular, culturing strategies, downward 
scaling studies and novel purification processes will be shown, all aimed at 
increasing the productivity of the product of interest, but maintaining a desired level 
of the recombinant protein glycoforms. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Tools for structure-function studies of glycoconjugates 
 

Sabine Flitsch, The University of Manchester. E-mail: 
sabine.Flitsch@manchester.ac.uk  

 
 
The de-novo synthesis and analysis of complex glycoconjugates such as 
glycopeptides, glycoproteins and glycolipids is still very challenging. We will 
describe three technology platforms that aim to act as tools for fast and reliable 
structure-function studies of glycans: Enzymatic synthesis, high-resolution 
hyphenated mass spectrometry for carbohydrate sequencing and glycan arrays for 
functional studies. (Both et al, Nature Chemistry 2014, 6, 65). 
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SIALIC ACID IN CANCER AND INMUNOLOGY 
 

Crosstalk between posttranslational modifications regulates delta-lactoferrin 
antitumoral activities. 

 
Annick Pierce, Adelma Escobar-Ramirez, Stephan Hardivillé, Anne-Sophie 

Vercoutter-Edouart, Marlène Mortuaire, Tony Lefebvre 
 

Unité de Glycobiologie Structurale et Fonctionnelle, Unité Mixte de Recherche 
8576 CNRS, Université des Sciences et Technologies de Lille, FR3688 CNRS 
FRABio, 59655 Villeneuve d'Ascq, France. E-mail: Annick.Pierce@univ-lille1.fr  

Lactoferrins exhibit anti-proliferative properties either as secretory lactoferrin or the 
delta-lactoferrin isoform. Like many tumor suppressors, these two proteins are 
underexpressed in several types of cancer, particularly in breast cancer. Re-
introduction of delta-lactoferrin and lactoferrin expression in MDA-MB-231 breast 
cancer cell lines mainly leads to modifications of protein profiles involved in 
processes such as proliferation and apoptosis. Thus, essential genes and signaling 
networks responsible for cell survival and apoptosis are affected. While lactoferrin 
has been shown to exert its function by activating different transduction pathways, 
delta-lactoferrin has been proven to act as a transcription factor interacting in vivo 
via a delta-lactoferrin response element found in the Skp1, Bax, DcpS, SelH, 
UBE1E2 and GTF2F2 promoters. The N-terminus, their trafficking and their post-
translational modification patterns are the main features that discriminate the two 
isoforms. Delta-lactoferrin lacks the leader sequence and the first 25 aminoacid 
residues present in lactoferrin. Therefore, whereas lactoferrin is secreted, delta-
lactoferrin stays in the cytoplasm from which it enters the nucleus. As a secreted 
protein, lactoferrin is N-glycosylated whereas delta-lactoferrin is modified by 
different posttranslational modifications which regulate both its transcription factor 
activity and stability. Our group previously showed that O-GlcNAcylation negatively 
regulates delta-lactoferrin transcriptional activity, whilst inhibiting its ubiquitination 
and increasing its half-life. On the other hand, phosphorylation potentiates delta-
lactoferrin transcriptional activity. Thus the O-GlcNAc/P interplay, which controls 
delta-lactoferrin transcriptional activity, modulates Bax transactivation. We recently 
reported that delta-lactoferrin is multi-SUMOylated and that SUMO modification 
triggers transcriptional repression. Investigation of the crosstalk between different 
posttranslational modifications showed that SUMOylation competes with 
acetylation at K13 and ubiquitination at K379. Therefore cooperation and/or 
competition between SUMOylation, acetylation, ubiquitination, phosphorylation and 
O-GlcNAcylation may contribute to the establishment of a fine regulation of both 
delta-lactoferrin transcriptional activity and stability depending on the type of target 
gene and cellular homeostasis. 
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Targeting the Sialyl-Thomsen-nouveau (STn) antigen to develop treatment 
strategies for high grade ovarian cancer. 

Bo Rueda 

Harvard University. E-mail: BRUEDA@mgh.harvard.edu 

 

Ovarian cancer is the most lethal gynecologic cancer in the United States.  The 
high rate of lethality is attributed to a lack of reliable early detection methods, 
resulting in patients presenting with advanced stage disease. Cytoreductive 
surgery followed by adjuvant taxane and platinum-based chemotherapy is the 
standard of care. Unfortunately, most women with OvCa develop recurrence and 
chemotherapy resistance making novel treatment strategies a critical need. 
Aberrant forms of glycosylation have been described across a range of solid 
tumors and these tumor-associated carbohydrate antigens (TACAs), have been 
shown to be promising therapeutic targets to improve anti-tumor therapies. We will 
provide evidence demonstrating that the TACA, Sialyl-Thomsen-nouveau antigen 
(STn), is present in significant subsets of platinum sensitive and resistant ovarian 
carcinoma cells and may identify a chemoresistant cancer stem-like population 
believed to contribute to recurrent disease. From a therapeutic standpoint, we have 
utilized a humanized STn- antibody drug conjugate (ADC) in models of ovarian 
cancer and have observed potent anti-tumor activity both in vitro and in vivo. 
Collectively, these results support the idea that an STn ADC may serve to augment 
chemotherapy for STn-positive ovarian malignancies and may have direct clinical 
application to improve the therapeutic options with this deadly disease.  
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Human papillomavirus oncoproteins modulate glycogene expression profiles 

Verónica Vallejo Ruiz 

Centro de Investigación Biomédica de Oriente, Instituto Mexicano del Seguro 
Social. 

E-mail: veronica_vallejo@yahoo.com 

Human Papillomavirus (HPV) is the major etiological agent in the development of 
cervical cancer. Among 200 different HPV genotypes, only 40 types can infect 
anogenital region.  HPVs can be classified according to their oncogenic potential 
in: high risk group that include HPV16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 
68, 73 and 82 and low risk group that include HPV6, 11, 40, 42, 43, 44, 54, 61, 70, 
72. High-risk human papillomavirus infection (HR-HPV) is responsible for 4.8% of 
the world’s cancers, including carcinoma of the cervix. 

Most of the HPV infections are subclinical and only a small fraction of HR-HPV 
infections produces high grade lesions and invasive cancer. 

Deregulation of viral gene expression and host genomic instability play an 
important role in virus-mediated carcinogenesis. A critical step in early cervical 
squamous carcinogenesis is the deregulated expression of the HR-HPV 
oncogenes E6 and E7. 

Aberrant glycosylation is a characteristic of tumor cells. The expression of certain 
glycan structures has been associated with poor prognosis. In cervical carcinoma 
and in premalignant lesions, changes at the level of gene expression of some 
glycogenes have been reported that have been associated with lymph node 
invasion. 

It is important to determine the role of HPV oncoproteins in the deregulation of 
glycogene expression and glycosylation to understand the underlying mechanisms 
of progression from a low-grade squamous intraepithelial lesion to high grade 
squamous intraepithelial lesion and cancer. 

We have evaluated the effect of E6 and E7 oncoproteins on glycogene expression 
either by knocked down oncogenes E6 and E7 in cervical cells or by stable 
transfection of these genes. E6 and E7 HPV oncogenes knockdown affected 
important glycosylation pathways which have been reported previously as altered 
in cervical cancer. Our analysis suggests alterations in glycosylation related to 
Notch proteins, O-glycans and sialylated antigens. E6 oncoprotein also increase 
promoter activities of glycogenes studied. Our results support the proposal that E6 
and E7 oncoproteins modify glycogene expression whose products participate in 
the synthesis of structures implicated in proliferation, adhesion and apoptosis. 
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Differential fate of medaka fish, Oryzias latipes, with different point-
mutations in the CMP-sialic acid synthetase gene 

Ken Kitajima1,2, Di Wu1,2, Yan Ge1 , Hiromu Arakawa1,2, Akiko Fujita1 , 
Yoshihito Taniguchi3 , Yasuhiro Kamei4 , Chihiro Sato1,2 1 Bioscience and 

Biotechnology Center, and 2 Graduate School of Bioagricultural Sciences, Nagoya 
University, Nagoya 464-8601, Japan; 3 Kyorin University, School of Medicine, 
Mitaka 181-8611, Tokyo, Japan; 4 National Institute for Basic Biology, Okazaki 

444-8585, Aichi, Japan. E-mail: kitajima@agr.nagoya-u.ac.jp  

Sialic acid (Sia) residues are expressed on glycan chains of vertebrate 
glycoproteins and glycolipids in a developmental stage-specific and an organ-
specific manner. However, the significance of the spatiotemporal expression of Sia 
at an animal level still remains unknown. To seek answers to this question, we 
have generated medaka that contains point-mutations in the CMP-Sia synthetase 
(CSS) gene using the targeting induced local lesions in genomes (TILLING) 
method. CSS catalyzes the synthesis of CMP-Sia, a donor substrate of all 
sialyltransferases that is prerequisite for the expression of Sia-glycoconjugates. 
Like other vertebrate CSSs, medaka CSS consists of the N-terminal catalytic 
domain and the C-terminal domains that may be important for the nuclear export of 
the enzyme. After the TILLING library was screened for gametes with mutations in 
the exons of the CSS gene, we found that M1 and M2 mutants that contain a single 
mutation in the N- and C-terminal domains of CSS, respectively. The in vitro 
enzyme activity of CSSs from both M1 and M2 mutants was similarly low to N-
acetylneuraminic acid (Neu5Ac), indicating the importance of the particular 
mutations in the enzyme activity. Interestingly, M1 mutant was lethal with 
significant abnormalities in pre-hatching embryos, while the M2 mutant could 
survive until young fry after hatching. These results not only suggest essential roles 
of CMP-Sia in early development of medaka, but also the CSS domain-dependent 
significance for survival at the animal level. 
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Erythrocyte sialoglycoproteins bind Siglec-9 to maintain neutrophil 
quiescence in the bloodstream. 

 
Ismael Secundino, Anel Lizcano, Simon Döhrmann, Ross Corriden, Cristina 

Rohena, Sandra Diaz, Pradipta Ghosh, Lingquan Deng, Victor Nizet, and Ajit Varki. 
E-mail: isv@ibt.unam.mx  

 
 
Healthy blood neutrophils are functionally quiescent in the bloodstream, have a 
short lifespan, and exit the circulation to carry out innate immune functions, or 
undergo rapid apoptosis and macrophage-mediated clearance to mitigate host 
tissue damage. Limitation of unnecessary intravascular neutrophil activation is also 
important to prevent serious inflammatory pathologies. Since neutrophils become 
easily activated after purification, we carried out ex vivo comparisons with 
neutrophils maintained in whole blood. We found a difference in activation state, 
with purified neutrophils showing signs of increased reactivity: shedding of L-
selectin, CD11b upregulation, increased oxidative burst, and faster progression to 
apoptosis. We discovered that erythrocytes suppressed neutrophil activation ex 
vivo and in vitro, including reduced L-selectin shedding, oxidative burst, 
chemotaxis, neutrophil extracellular trap formation, bacterial killing and induction of 
apoptosis. Selective and specific modification of sialic acid side chains on 
erythrocyte surfaces with mild sodium metaperiodate oxidation followed by 
aldehyde quenching with 4-methyl-3-thiosemicarbazide reduced neutrophil binding 
to erythrocytes, and restored neutrophil activation. By ELISA and 
immunofluorescence, we found that glycophorin A, the most abundant 
sialoglycoprotein on erythrocytes, engaged neutrophil Siglec-9, a sialic acid-
recognizing receptor known to dampen innate immune cell activation. These 
studies demonstrate a previously unsuspected role for erythrocytes in suppressing 
neutrophils ex vivo and in vitro, and help explain why neutrophils become easily 
activated after separation from whole blood. We propose that a sialic acid-based 
“self-associated molecular-pattern” on erythrocytes also helps maintain neutrophil 
quiescence in the bloodstream. Our findings may be relevant to some prior 
experimental and clinical studies of neutrophils. 
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Human CD4+ T cells organize the adaptive immune response after being activated 
by antigen presenting cells. Activation of these cells is characterized by specific 
cytokine secretion but also by glycosylation changes that affect their functions and 
homeostasis. During activation, downregulation of ST3Gal I and ST6Gal I 
sialyltransferases that transfer sialic acid (Sia) in α2,3 and α2,6 positions to 
galactose of glycoconjugates results in an asialophenotype defined by reduced 
SNA (α2,6-Sia) and MAL II (α2,3-Sia) lectin binding with increased binding of PNA 
lectin (asialo Core-1-O-glycans). We previously reported by metabolic labeling 
using ManNAz that cell surface SiaNAz de novo incorporation in human naïve 
CD4+ T cells was increased during activation in presence of anti-CD3/anti-CD28 
monoclonal antibodies. This finding shows a possible upregulation of surface α2,8-
Sia glycoconjugates during naïve CD4+ T cell activation. Analysis of the six human 
α2,8-sialyltransferases by RT-PCR showed overexpression of ST8Sia 1, ST8Sia 2 
and ST8Sia 4 during CD4+ T cell activation. The ST8Sia 1 is accountable for 
ganglioside α2,8-sialylation whereas ST8Sia 2 and ST8Sia 4 polysialyltransferases 
would allow glycoprotein polysialylation that has not been reported in these cells. In 
this work we describe the expression of α2,8-polysialylated glycoconjugates by 
using anti-polysialic acid antibody during CD4+ T cell activation. In addition we 
demonstrate that the shRNA silencing of ST8Sia 2 and ST8Sia 4 promotes a 
robust cytokine production revealing the important role of 2,8-sialylation during 
CD4+ T cells activation. 
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Molecular   mechanism   of  TNF-induced   sialyl-Lewisx  expression  in   

human bronchial mucosa and effect on bacterial adhesion 
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Bronchial   mucins  from  severely  infected  patients  suffering  from  lung  
diseases  such   as chronic   bronchitis   or  cystic   fibrosis   (CF)   exhibit   
increased   amounts    of  sialyl-Lewis" (NeuAca2-3Gal(31-4[Fuca1-3]GlcNAc-R, 
slex) glycan  structures. In CF, st.e" and  its sulfatad form   6-sulfo-sialyl-Lewisx   
(NeuAca2-3Galf31-4[Fuca1-3](H03S-6)GlcNAc-R,    6-sulfo-slex) serve  as 
receptors  for Pseudomonas  aeruginosa and are  involved  in  the chronicity of 
airway 

infection.   Number   of  studies    previously  focused   on   the   mechanisms   
responsible   far increased  sialylation  and  sl.e"  expression in  airways  from CF  
patients and  we  have  shown that   pro-inflammatory  cytokine    tumor   necrosis   
factor  (TNF)   is   involved   in   sl.e"   over- expression on mucin-type  
glycoproteins in  human  bronchial  explants  and cell lines.  We  also 

indentified  ST3Gal  IV as the  main  sialyltransferase involved in st.e" biosynthesis 
in human bronchial mucosa  (Colomb  et al., 2012,  Biochimie,  94,  2045-53). 

We   investigated  the  signaling   pathways   involved  in  TNF-induced  
sialyltransferase  gene ST3GAL4  over-expression  in  A549   human   lung  
epithelial   cells  and  in  human   bronchial explants.  Our results show that TNF  
increased the expression of ST3GAL4 transcript isoform BX   and   st.e"  on  
glycoproteins  through   p38/ERK  and   downstream   MSK1/2   pathways. 
Moreover,  the  FliD/slex  dependent  adhesion   of P.  aeruginosa  was  increased  
after  TNF treatment,  demonstrating the  relationship between   ST3GAL4 over-
expression and  bacteria! adhesion  (Colomb  et al., 2014,  Biochem  J., 457, 79-
87). 

Finally,  we  deciphered  the  molecular mechanism involved  in  TNF-induced  
ST3GAL4  gene BX transcript over-expression in the  bronchial   mucosa  and  
showed  the  involvement of an intronic  ATF2-responsive element located  
downstream BX transcript  transcription  start  site as a new mechanism of 
transcriptional  regulation for sialyltransferases  (Colomb  et al.,  2017, Biochem  
J.;474(1):65-78).  The  role of ATF2  in the regulation  of inflammatory genes  
makes  it a  new  and  attractive  target to  treat inflammation  in  lung  diseases   
such  as  CF  or chronic bronchitis. 
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State of the art of CDG in Europe… and in Lille (France). 
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Congenital Disorders of Glycosylation (CDG) are a family of rare autosomal 
recessive disorders that affect glycosylation processes. Because glycosylation is 
an essential process for living cells, aberrant glycosylation affects multiple organs 
and the clinical symptom of CDGs are broad. In the past, studies showed that 
CDG-associated genes were directly involved in the biosynthesis of glycans. 
Recently, the rapid progress of exome and whole-genome sequencing increased 
the number of new CDG discovered. A new class of CDG-associated genes 
emerged, which affect indirectly the glycosylation processes such as Golgi ions 
(Mn2+ and H+) homeostasis by misregulation of SLC39A8 (that encodes a 
manganese and/or zinc transporter which localizes to the cell and mitochondrial 
membranes) and TMEM199 (that encodes a protein involved in V-ATPase 
functioning). One of the genes belonging to this new class is TMEM165 whose 
cellular function was enigmatic. Defects in TMEM165 were described in five 
families of CDG-II patients, whose clinical features were severe growth retardation, 
psychomotor retardation, important osteoporosis, scoliosis, irregular epiphyses and 
thin bone cortex. Defect in TMEM165 impaired galactosylation and sialylation of 
total serum N-glycoproteins of patients and affected the maintenance of the Golgi 
architecture in their fibroblasts. Remarkably, we recently demonstrated that 1µM 
Mn2+ were sufficient to completely restore a normal N-linked glycosylation in 
TMEM165 KO cells. These results led us the conclusion that the observed Golgi 
glycosylation defects in TMEM165 KO cells resulted from Golgi manganese 
homeostasis defect. The complexity of Mn2+ homeostasis regulation by TMEM165 
is increased by the identification of TMEM165 splice variants that could participate 
in the fine regulation of TMEM165 isoforms' functions and localizations. Moreover 
and given the severe observed galactosylation defect, we wondered whether this 
defect could not be also overcome by galactose supplementation. Remarkably, our 
results showed that galactose supplementation in TMEM165 KO cells could correct 
the Nglycosylation defect. Strong of this observation a clinical trial using D-
galactose was proposed to two unrelated TMEM165 patients. We demonstrated 
that oral galactose supplementation could improve biochemical parameters such 
as a decrease of hypogalactosylated total N-glycan structures and endocrine 
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function and coagulation parameters. Oral D-galactose therapy can be proposed in 
TMEM165-CDG. To go deeper in the molecular mechanisms we addressed the 
potential sensitivity of TMEM165 for Mn2+. When exposed to high Mn2+ 
concentrations, we demonstrated that TMEM165 was targeted and degraded in 
lysosomes. Altogether our study shed light on a novel actor regulating Golgi 
glycosylation via Golgi Mn2+ homeostasis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Congenital Disorders of Glycosylation: Progress and Perspectives. 

Hudson Freeze, Sanford Burnham Prebys Medical Discovery Institute.  
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Dedicate 2% of human genome to sugar chain (glycan) synthesis/recognition, and 
it’s not surprising that over 125 rare genetic disorders disrupt glycan function. 
Every cell contains protein- and lipid-bound glycans and nearly all Congenital 
Disorders of Glycosylation (CDG) affect multiple organ systems and have complex 
and diverse presentations. Key biomarkers, traditional biochemistry and a 
cupboard full of mammalian or yeast cell mutants drove initial discovery of 
suspected genes and validated the mutations. NextGen sequencing expanded the 
diagnostic capabilities and candidate genes, but each still requires verification. 
Therapies are few, and mostly limited to providing monosaccharides, uridine and 
most recently, Mn supplements. Some show remarkable success in limited studies, 
but fundamental understanding of sugar metabolism is inadequate. The metabolic 
chart is not flat. 

Maintaining a healthy CDG ecosystem requires cooperation among scientists, 
physicians, families and advocates. That cooperation allowed us to identify two 
new disorders in fucosylation, cellular biomarkers for individual disorders and 
others that cover multiple disorders. These markers can help evaluate potential 
therapies for various forms of CDG. 
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O-GlcNAcylation: a new link between nutrition, epigenetics and colorectal 

cancer? 
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O-GlcNAcylation is a widespread post-translational modification that consists in the 

reversible linkage of a unique residue of N-acetylglucosamine (GlcNAc) onto serine 

and threonine residues of nucleocytoplasmic and mitochondrial proteins. The 

dynamic addition and removal of OGlcNAc is governed by a unique couple of 

enzymes, O-GlcNAc transferase (OGT) and -Nacetylglucosaminidase (OGA). The 

nucleotide-sugar UDP-GlcNAc, whose fluctuating levels reflect the nutrient flux 

within the cell, is the limiting substrate for O-GlcNAcylation processes. Therefore, 

UDP-GlcNAc and O-GlcNAcylation are considered as sensors of the nutritional 

status of the organism which can relieve the effects of an excessive food supply, 

malnutrition, obesity and other metabolic problems that represent high risk factors 

of colorectal cancers (CCR). More and more studies sustain the existence of a 

close relationship between nutritional disorders, epigenetics modifications and 

etiology of CCR. However, the underlying mechanisms remain poorly understood. 

It is now well established that OGT and O-GlcNAcylation are new cancer 

hallmarks. For instance, our previous works demonstrated that OGT and O-

GlcNAcylation levels were increased in human colon tumors and colons from mice 

fed high-carbohydrate diets in comparison with healthy tissues and mice fed a 

standard diet, respectively. We also showed that knocking-down OGT in colon 

cancer cells decreased their proliferation, migration and invasiveness. In recent 

years, O-GlcNAcylation has also emerged has an important regulator of chromatin 

dynamics and gene expression notably by being part of the “histone code” and 

through its interaction with the Polycomb Repressive Complex 2 (PRC2). Our 

recent findings showed that the PRC2 complex is extensively O-GlcNAcylated. We 

also demonstrated that in colon cancer cells OGT and EZH2 (the methyl 

transferase of PRC2, that catalyzes the trimethylation of lysine 27 of histone H3 

(H3K27Me3) contribute jointly to the repression of the expression of p21 and 

UNC5A two tumor suppressor genes involved in the p53- induced DNA damages 

response: cell cycle arrest and apoptosis of these cells. These last results support 

the hypothesis that hyper-O-GlcNAcylation induced by nutritional disorders could 

contribute to aberrant PRC2 (EZH2) activity leading to the repression of key tumor 

suppressor genes governing the cancerization of the colonic mucosa. 
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O-GlcNAcylation is a highly dynamic posttranslational modification whose level 
depends upon nutrient status. Only two enzymes regulate O-GlcNAcylation cycling, 
the glycosyltransferase OGT (O-GlcNAc transferase) and the glycoside hydrolase 
OGA (O-GlcNAcase) that add and remove the GlcNAc moiety to and from acceptor 
proteins respectively. During the last thirty years OGT has emerged as a master 
regulator of cell life with O-GlcNAcylation being found in viruses, bacteria, insects, 
protists and metazoans. The study of OGT in different biological systems opens 
new perspectives for understanding this enzyme in many kingdoms of life. We will 
summarize recent and older findings regarding the distribution of OGT in living 
organisms. 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:tony.lefebvre@univ-lille1.fr
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Complex molecular mechanisms ensure cellular homeostasis between nutrient 
sensing and energy metabolism. Variation in nutrient availability is reflected by flux 
through the hexosamine biosynthetic pathway and the concentration of its end-
product, UDP-GlcNAc. This nucleotide sugar serves as the donor substrate for O-
GlcNAc transferase (OGT) catalyzed O-GlcNAcylation of myriad nuclear, 
cytoplasmic and mitochondrial proteins. OGT enzymatic activity is not only highly 
responsive to UDP-GlcNAc across a very broad range of concentrations but also 
its substrate specificity is dependent upon the concentration of the nucleotide 
sugar. OGT acts then as a “control center” that integrates metabolic flux to send 
signals to effectors via O-GlcNAcylation. Many examples of regulation of cellular 
signaling pathways by O-GlcNAcylation have been reported, but the O-GlcNAc 
nutrient regulation of basal transcription mechanisms remains poorly understood. 
The TATA-box binding protein (TBP) is a key player in transcription initiation since 
it is required for the activity of all three RNA polymerases. O-GlcNAcylation of TBP 
regulates its dynamic cycling on and off of DNA by inhibiting the formation of the B-
TFIID complex. To get more insight, we mapped three O-GlcNAcylation sites on 
TBP and defined T114 as a main regulator for the formation of this complex. 
CRISPR/Cas9 mutation of the T114 to an alanine, lead to profound modification of 
HeLa cell’s metabolism and gene expression profile associated with decreased 
glucose uptake and an increase in number and size of lipid droplets. These data 
indicate that basal transcription machinery via OGlcNAcylation of TBP, can “sense” 
nutrient availability and adjust expression of enzymes of cellular metabolism 
accordingly. 
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Polysialic acid (polySia, PSA) is a linear polymer of sialic acid (Sia) with degree of 
polymerization 8-400 residues (1). The polySia is considered to be a unique and 
functionally important glycotope especially in vertebrate brains and involved in 
learning, memory, circadian rhythm, and social behaviors. PolySia and 
ST8SIA2/STX, one of the two polysialyltransferase genes, are known to play some 
pivotal roles in psychiatric disorders and cancers. Due to its bulky and hydrated 
properties, polySia exhibits repulsive fields displaying an anti-adhesive effect on 
cell-cell interactions. Recently, we have demonstrated that polySia also exhibits 
attractive fields displaying a reservoir scaffold for various neurological active 
molecules: the brain-derived neurotrophic factor (BDNF) (2-5), catecholamine 
neurotransmitters (3), and the fibroblast growth factor 2 (FGF2) (5, 6) and so on. 
Importantly, binding properties of polySia to BDNF and FGF2 highly depend on the 
degree of polymerization. Accumulating biochemical data led us to hypothesize 
that the quantity and quality of polySia on cell surface are highly regulated for 
normal brain functions and thus we focused on impairments of polySia properties 
in relation with the risk of diseases, such as schizophrenia, mood disorder, and 
autism, with which the SNPs of ST8SIA2/STX are partially associated. SNPs 
tested (3-5,7) actually affected the quality and quantity of polySia and its functions 
as attractive fields. Furthermore, not only genetic factors but also environmental 
factors affected the polySia expression. Collectively, our data indicate that highly 
regulated polySia structures are important for normal brain functioning. 
 
(1) Sato C, and Kitajima K. (2013) J. Biochem. 154, 115-136. 
(2) Kanato Y, Kitajima K and Sato C. (2008) Glycobiology 12, 1044-1053. 

(3) Isomura R, Kitajima K, and Sato C.  (2011) J. Biol. Chem. 286, 21535–21545. 

(4) Hane M, Kitajima K, and Sato C.  (2012) Pure Appl. Chem. 84, 1895-1906. 

(5) Hane M, Matsuoka S, Kitajima K, and Sato C. (2015) Glycobiology 10, 1112-
1124. 

(6) Ono S, Hane M, Kitajima, K., and Sato C.  (2012) J. Biol. Chem. 287, 3710-

3722. 
(7) Hane M., Kitajima K and Sato C. (2016) Biochem. Biophys. Res. Commun. 478, 
1123-1129. 
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The role of endothelial luminal glycosylated structures and their recognition 

by lectins in endothelial functions. 

By Rafael Rubio PhD; Emeritus professor, University of Virginia.  

E-mail: rrubio1928@gmail.com 

The luminal coronary membrane, as in all other endothelia (ELM), are continually 

exposed to two unrelated stimuli; blood flow (F) and circulating hormones (H’s) and 

because of their different nature likely mechanisms of action are unrelated. 

However, we will show that the mechanisms of these two unrelated stimuli 

interweave due to the presence in the ELM of glycosylated structures (GS) and 

their recognizing lectins (L). HORMONES AND BLOOD FLOW RESTRICT THEIR 

ACTION TO ELM: 1) Hormones; H’s act solely and on ELM receptors without a 

direct parenchymal action. To prove this possibility several H’s their corresponding 

receptor blockers (-H’s) were covalently coupled to insoluble large polymers; H-Pol 

and -H-Pol respectively, because of their large size upon intravascular infusion 

remain luminally. H-Pol acts similarly as its free diffusible small H, besides -H-Pol 

which blocks solely its ELM receptor, blocked the effects of H-Pol and H, i. e. H 

remains in the ELM. Therefore, the H-Pol and H actions are restricted to ELM. 2) F 

is a multifunctional stimulus; F impacts directly multiple endothelial structures; “flow 

sensors”, located in the ELM as suggested by many F-induced responses, as well 

as release of multiple paracrine endothelial agents. F exerts it effects in short term 

(seconds-minutes) and in long term (hours-days), all our studies are short term 

effects. PARTICIPATION IN F-SENSING BY ELM GS AND L’s: 1) GS: On the 

ELM surface, what structures are impacted by F? Hypothesis; All GS being highly 

hydrated could be F targets. Test; The effects of F in four different cardiac 

responses were studied before and after the sole ELM glycosidic composition was 

altered, either by enzymatic hydrolysis of specific groups or binding to exogenous 

vegetable lectins. Both procedures caused an effect, therefore, glycosylation plays 

a role in flow sensing. An enzyme that hydrolyzed a given ELM group, have the 

same effect as the lectin for that group. However, of the four flow-induced 

responses, some were altered by given enzyme and not by another, thus, there is 

specificity, being glycosylation necessary but not a sufficient requirement. What is 

the source of specificity? 2) L. By serendipity we found that dextran’s bind to ELM 

L’s proportionally to the dextran circulating concentration, and upon binding alters 

F-induced responses. To see if polymers of other saccharides (SacPol): mannose, 

galactose and N-acetylglucosamine (man-Pol, Gal-Pol and GlcNac-Pol 

respectively) were also active. These Sac-Pol’s (fluorescent labeled) upon infusion 

and wash remain bound (confocal microscopy) to the ELM surface and the 

mailto:rrubio1928@gmail.com


 

corresponding free monosaccharide blocked binding and F-effect, indicating a 

lectinic binding, the element required for specificity. Sac-Pol’s through binding to 

ELM L’s affected F-induced responses in the sequence: GlcNac-Pol>>Man-

Pol>>>Gal-Pol≈ 0. 3) Some ELM G-protein coupled receptors (GPCR) are F-

sensitive and are L’s. Several GPCR are Fsensitive and though the mechanism of 

F activation is unknown, we predicted that F and H effects should be synergistic 

and they seem to be. This F/H synergism depends on the ELM oligosaccharide 

environment; enzymes and Sac-Pol infusions alter it. Furthermore, Sac-Pol can 

also be made insoluble resin, loaded to an affinity column to isolate L’s from ELM 

protein fraction. In the ELM L’s fraction (167 L’s)show by immune-probing the 

presence of ten GPCR (8 are F-sensitive), VCAM-1, PECAM-1, the latter two as 

well αvβ5-integrin have been shown to be F-sensitive. The latter three ELM 

proteins are GS and L. In summary, we propose that F acts modulating the 

equilibrium: L + GS L●GS, which is translated in physiological response modulation 

which is also altered by diseased states. 

 
 

 



Role of TRPV1, TRPA1 and ASICs receptors on nocicepción in an animal 
model of osteoporosis 
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Introduction: Osteoporosis is a disease characterized by low bone mass and 
deterioration of bone structure that causes bone fragility and increases the risk of 
fracture. It has been demonstrated that the expression of TRPV1, TRPA1 and 
ASICs receptors are increased during osteoporosis. However, there is not 
enough scientific evidence about the nociceptive processes associated with 
osteoporosis and the role of TRPV1, TRPA1 and ASICs receptors. Methodology: 
The aim of the present study was to evaluate the nociceptive behaviors (licking, 
flinches and guarding of the right hand paw)  induced by agonist of the receptors 
TRPV1, TRPA1 and AsiCs; Capsaicin 0.01%, acetic acid 2 % and allyl 
isothiocyanate 0.1 % respectively in female ICR mice with osteoporosis induced 
by ovariectomy (OVX). Results obtained: from capsaicin (TRPV1 receptors 
agonist; i.pl.) administration (10 μl/paw; 0.1%) showed an increasing trend in 
flinches and guarding, whereas administration of acetic acid (ASICs receptors 
agonist; 20 μl / paw, 2%) only showed an increasing trend in guarding. On the 
other hand, the administration of allyl isothiocyanate (TRPA1 receptors agonist; 
20 μl/paw; 0.1%) showed an increase in all nociceptive behaviors on OVX mice 
versus SHAM mice. Conclusion: These data taken together suggest that mice 
with OVX exhibit exacerbation of nociceptive pain compared to SHAM mice 
probably due to the activation of TRPV1, TRPA1 and ASIC receptors. 
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Introduction: Galectin-4 is a lectin that performs its function through recognition of 
β-galactosides in glycoconjugates. The protein can be detected in circulating blood 
serum. In some types of cancer, concentration is increased and associated with 
tumoral progression grade, early recurrence, metastasis, poor prognostic and 
lower survival. However, in cervical cancer galectin-4 has not been evaluated. 
Preliminary results show that cervix malignant tumors display expression decrease 
of the encoding gene; however, it is unknown whether galectina-4 is modified in 
serum patients. 
Objective: To determinate the galectin-4 concentration in serum of patients with 
pre-malignant lesions and cervical cancer. 
Materials and method:  ELISA was perfomed to determine the galectin-4 
expression in serum samples of healthy woman, pre-malignant lesions and cervical 
cancer. 
Results: We observed a clear upward trend of galectin-4 in relation to the 
progression grade of disease. The results show increase of 1.54 times in patients 
with high grade lesions and 1.75 in patients with cervical cancer regarding to 
healthy woman. 
Conclusions: The increase of serum galectin-4 in patients with cervical cancer may 
be associated with disease progression. This increase is important, since in vitro 
experiments had proved that increased serum galectin-4 concentrations promotes 
tumoral cells adhesion to the vascular endothelium; vital step for metastasis 
development.  
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Abstract  
 
Colorectal cancer is considered as one of the most frequent and lethal human 
malignancies word while. Growing evidence suggests that one small 
subpopulation of tumoral cells, named cancer stem cells (CSC), are responsible 
for tumor initiation, drug and radiation resistance, invasive growth, metastasis and 
tumor relapse. It is well known that several metabolic pathways are modified 
during the development of cancer; among them, the alteration of the Hexosamine 
Biosinthetic Pathway promote a modification of the levels of O-GlcNAc, a post-
traductional glycosylation, in different cytosolic and nuclear proteins, many of them 
associated with oncogenesis and progression of the tumor. In contrast with most 
glycosylations, O-GlcNAc is present in Ser/Thr of proteins, is dynamic, and can 
compete with phosphorylation. However, despite the importance of this 
glycosylation in the development of malignancy during cancer, little is known 
about which roles it plays in the establishment of CSC phenotype. Gastrointestinal 
CSCs express surface markers such as CD133 and CD44. In this study we 
examined the difference in the levels of O-GlcNAc in the subpopulations CD44+ 
and CD133+ of the cell lines SW480 and SW620 corresponding to a primary and 
metastasis cancer stages, respectively. Then, we analyzed by western blot and 
flow cytometry the effects produced in stem cell markers expression by O-GlcNAc 
over-expression or depletion using inhibitors of OGT and OGA, which are the 
enzymes that catalyze the addition and remotion of O-GlcNAc, respectively. Our 
data suggest that O-GlcNAc play an important role in the expression of both 
CD133 and CD44 stemness markers. 
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ARCL-IIA (ATP6V0A2-CDG) is a Cutis Laxa sindrome characterized by alterations 
in N-and O-linked glycan. The ATP6V0A2-CDG patients present an excess of 
inelastic skin, retrognatia, hipertelorism caused by mutations in an organelle proton 
bomb (ATPV0A2). In 2014, we report two Mexican Mestizo children with autosomal 
recessive ATP6V0A2- CDG where patients showed homozygous mutations in 
ATPV0A2 (Patient 1: c.187C>T exon 2 and Patient 2: c.2293 C>T exon 18). 
Methodology: We obtained genomic DNA from blood samples of 62 people 
originated from Túnel de potrerillo, Potrerillo and Boca de Túnel, Aguascalientes, 
México. A PCR-restriction enzyme methodology was established to identify c.2293 
C>T punctual mutation. Results: Here, we report a third patient with ATP6V0A2-
CDG (c.2293 C>T exon 18) and 8 heterozygotes individuals with the same 
mutation. Conclusions: The mutation c.2293 C>T shows a particular prevalence in 
people from these Mexico’ towns. 
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Introduction: Cervical cancer (CaCu) is the second most prevalent cancer in 
Mexico. Among the molecular mechanisms involved in the development of cancer 
is the PI3-kinase/Akt signaling pathway, which regulates the proliferation, survival, 
migration and apoptosis of cancer cells. Previous studies suggest that Akt is 
posttranslationally modified by phosphorylation and O-GlcNAcylation. However, it 
is unknown how O-GlcNAcylation influences on the PI3-kinase/Akt pathway in 
CaCu.  
Methodology: Immunocytochemistry and Western blot analysis identified O-
GlcNAc, OGT and OGA in HeLa, Caski and SiHa cells and by 
immunohistochemistry in tissues of healthy cervix and CaCu. Cells were 
preincubated with Glucosamine and/or Thiamet-G and activated with IGF-I to 
identify the impact on Akt phosphorylation by O-GlcNAcylation by 
immunocytochemistry and Western blot. BRET assays studied the production of 
PIP3. Finally, the impact of O-GlcNAcylation on proliferation, migration and 
apoptosis was explored.  
Results: Tissue with carcinoma showed elevated levels of O-GlcNAc and OGT 
compared to healthy tissue. HeLa, SiHa and Caski cells have O-GlcNAc, OGT and 
OGA. The experimental condition of Thiamet-G/GlcN/IGF-I increased O-
GlcNAcylation in Caski cells, associated with increased Akt-phosphorylated and 
production of PIP3, as well as increased proliferation, migration and resistance to 
apoptosis.  
Conclusions: Increased O-GlcNAcylation can positively regulate the PI3-kinase/Akt 
pathway by increasing Akt phosphorylation and favoring proliferation, migration 
and resistance to cell apoptosis. 
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Background 

Neoplastic transformation is defined by a wide variety of cellular alterations where 
changes in cell surface carbohydrate expression is involved in tumor development 
and cancer progression. Altered expression of sialic acid in cancer is related to 
changes in cell-cell and cell-extracellular matrix interactions and promote tumor 
progression and metastasis. There is little information about alterations of 
glycosylation in early stages of cancer development.  

Methods 

Carbohydrate expression was analyzed in a 30-day multistep liver cancer model, at 
this point, preneoplastic foci have been developed. Biotinylated lectins MAA and 
SNA were employed for histochemical detection of α2,3; α2,6 Sialic acid 
structures. Periodic acid-Schiff (PAS) staining, hematoxylin - eosin staining was 
performed. 

Results 

Lectin histochemical analysis showed a differential expression of sialic acid: α2,3; 
α2,6 Sialic was acid not detected in normal liver; conversely a sialic acid increased 
was observed in preneoplastic tissues compared with control tissue. The 
expression of sialic acid did not have a direct correlation with liver foci. An overall 
increase with Periodic acid-Schiff (PAS) staining was observed. 

Conclusions 

Preneoplastic liver foci development is a complex event. Since some these injuries 
revert it is important understand which alterations are causal towards the 
development and progress of cancer. We conclude that in a 30-day multistep liver 
cancer model exist a sialic acid increase, however it is necessary study longer 
times the liver foci development for establish the role of carbohydrate expression in 
initial stages of carcinogenesis. 
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Currently the cancer is a main cause of death in the globe and prostate, breast and 
lung cancer are the of most incidence. The chemotherapeutics are inefficient in 
terminal patients and generate strong side effects. Therefore, is necessary to seek 
new compounds with antitumor potential and low side effects. In this sense, had 
been described glycoconjugate compounds with antitumor activity. In this work, the 
antiproliferative and cytotoxic activity of MF-10, MF-11 and diosgenin-3-glu 
steroidal saponins, derivatives of diosgenin, were evaluated in the PC3 prostate 
cancer cell line, MDA-MB-231 cancer breast cell line and SK-LU-1 cancer lung cell 
line, by violet crystal technique and enzymatic activity of the lactate dehydrogenase 
respectively. Our results showed that saponins steroidal affect the proliferative 
potential of PC3, MDA-MB-231 and SK-LU-1 tumor cell lines in a doses dependent 
manner, without induce necrotic cell death, suggesting, that antiproliferative activity 
of these compounds, is caused by a mechanism different to the necrosis. 
Interestingly, when MF-10, MF-11 and diosgenin-3-glu compounds were tested in 
lymphocyte cell cultures (non-tumor cells), these compounds not affected the 
antiproliferative potential neither induce necrotic cell death, suggest that these 
diosgenin derivatives are of selective action. These properties of the compounds 
allow propose to these compounds as anticancerogenic compounds with 
therapeutic potential. 
This work was carried out thanks to the support of the projects CONACyT 255881, 
CONACyT 253979 and PAPIIT-IN220916 
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Diabetes mellitus (DM) is considered a risk factor for developing Alzheimer's 
disease (AD). Hyperglycaemia in DM is associated with increased formation of 
reactive mitochondrial oxygen species (ROS), which is characterized by damage to 
hippocampal cells, inducing mitochondrial functional and morphological changes, 
similar to mitochondrial damage found in association with the presence of beta 
amyloid (Aβ) in patients with Alzheimer's disease. 
The changes in the bioavailability of glucose at the cerebral level favor the 
appearance of post-transduction modifications such as O-GlcNacillation, which due 
to the characteristics of its conformation has been found as a nutrient sensor, 
involving metabolic pathways, As well as in cellular structures affected by 
modifications in O-GlcNAcation. Mitochondrial affection and cellular changes in the 
size of neuronal dendritic extensions have been reported. Therefore, by using a 
model of hyperglycemia through the use of streptozotocin (STZ), and the presence 
of neurotoxic Aβ25-35, we will describe its effects on O-GlcNAcation of 
hippocampal cells, but above all and as something novel as Mitochondrial 
cytoarchitecture and OGTm activity are involved. We used male Wistar rats from 
250 to 300 g, divided into groups (N = 20): a) control, b) with Aβ25-35 peptide (100 
mM) in the CA1 region, c) treated with Aβ25-35 In region CA1 and STZ (40 mg / 
kg), and d) we will treat with STZ. We therefore consider it important to determine 
changes in cell structure, and changes in the expression of O-Glucosaminyl 
transferase (OGT) nc and mitochondrial. 
 
KEYWORDS 
Diabetes Mellitus, Alzheimer's Disease, OGTnc and m, Aβ, Hyperglycemia and 
Mitochondria. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Analysis of glycogenes expression in cervical cancer patients 
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Garay-Villar O., Salvador J., Ceja-Utrera F., Vázquez-Zamora V., Pérez H., 

González C., Vallejo-Ruiz V. 
Cancer cells display changes in their glycans, leading in some cases to the 
presence of tumor-specific glycan structures. Analysis of the glycogene expression 
pattern can be important to elucidate changes in the glycan biosyntheic pathways. 
Here we analyse the glycogene expression in cervical cancer tissue samples. We 
performed a gene expression microarray assay comparing 2 pool of samples: 
biopses with normal diagnosis and biopses with cervical cancer diagnosis. 
Fourteen glycogenes with z score ≥2 were altered. CHI3L1, HEXB, PIGC, PIGN 
and ST6GAL1 were upregulated while CHST12, GALNT11, GYS1, HAS3, HYAL2, 
LGALS14, LGALS4, UGT2B28 and UGT2B4 were downregulated. Analysis in 
silico revelead that some of these glycogenes encodes enzymes that participate in 
metabolism of glycosylphosphatidylinositol, glycosaminoglycan and hyaluronan. 
Furthermore, analysis in the cBioPortal for Cancer Genomics revealed that 
upregulation of CHI3L1, HEXB, PIGC, PIGN and ST6GAL1 is also present in 
several cases of cervical cancer. Remarkably, in these cases the pair of ST6GAL4 
and PIGC and the pair of CHI3L1 and HEXB, tend to be co-current altered 
(p≤0.05). In conclusion, our results suggest that 3 types of biosynthetic pathways 
could be altered in cervical cancer cells, and, at least, the same phenotype are 
consistent in other cases of cervical cancer.  
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Introduction. Diabetes mellitus is a metabolic disorder with abnormal carbohydrate 
metabolism, characterized by hyperglycemia. This disease is associated with a 
relative or absolute impairment in insulin secretion or peripheral resistance to the 
action of insulin. There are reports that medicinal plants can be employed as 
complementary in therapy. In Michoacán, Cuphea wrightii, commonly known as 
cupheas, is used for the treatment of diabetes mellitus. As far as we know there 
are no scientific studies validating or refuting this activity.  
 
Objective. To analyze the hypoglycemic activity of Cuphea wrightii in two diabetic 
models.  
 
Methods. Male and female Wistar rat were included. We utilized two diabetic 
models: Alloxan (DMI) and Fructose diet (DMII). The hypoglycemic effect was 
measured with the glucose tolerance test using different doses of aqueous extract 
(AE) the plant. 
 
Results. For DMI the dose of 1000 mg/kg was tested, resulting in a 30% reduction 
of the initial glycemia. In type 2 diabetes, it was observed that after 2 hours the 
glycemia was restored to normal values. 
 
Conclusions. The highest hypoglycemic effect of Cuphea wrightii was obtained with 
a dose of 1000 mg/kg.  
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Abstract 

Amyloid-β (Aβ) plays a relevant role in the neurodegenerative process of 
Alzheimer’s disease (AD). The 25-35 peptide of amyloid-β (Aβ25-35) induces the 
inflammatory response in brain experimental models. Mucin-type O-glycosylation 
has been associated with inflammation of brain tissues in AD, thus in this work we 
aimed at identifying changes in the glycosylation profile generated by the injection 
of Aβ25-35 into the CA1 of the hippocampus of rats, using histochemistry with 
lectins. Our results indicate that 100 μM Aβ25-35 induce increased recognition of 
the Amaranthus leucocarpus lectin (ALL) (specific for Galβ1,3-GalNAcα1,0-
Ser/Thr); whereas Con A (α Man) showed no differences among challenged and 
control groups of rats. Jacalin and peanut agglutinin (Galβ1,3GalNAcα1,0-Ser/Thr) 
showed no recognition of brain cells of control or challenged rats. 
Immunohistochemistry showed positive anti-NeuN and ALL-recognition of neurons; 
however, anti-GFAP and anti-CD11b showed no co-localization with ALL. The 
ALL+ neurons revealed the presence of cytochrome C in the cytosol and active 
caspase 3 in the cytosol and nucleus. Administration of the interleukin-1 receptor 
antagonist (IL-1RA) to Aβ25-35-challenged rats diminished the neuroinflammation 
and ALL recognition. These results suggest a close relationship among over-
expression of mucin-type O-glycosylation, the neuroinflammatory process, and 
neuronal death.  

This work was partially supported by PAPIIT (IN204315, IN214117); CONACYT 
(0129932) and ECOS France-Mexico (M09S02)-CONACYT (189453) 
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INTRODUCTION: 
Galectin-9, a galactoside-binding protein, is encoded by the lgals9 gene, its 
expression is associated with many physiological and pathological processes such 
as  differentiation, aggregation and cellular adhesion as well as apoptosis 
induction. The decreased expression is associated with the progression of cervical 
neoplasia, which would allow it to be used as an early diagnostic biomarker. 
Infection with the high-risk human papillomavirus represents the major etiologic 
factor of cervical cancer, viral oncoproteins, including E6, are important in the 
development of cancer, but little is known about the role they play in glycosylation 
processes. Our purpose is to evaluate the effect of the high and low risk HPV E6 
oncoprotein on Gal-9 expression. 
METHODS: 
In silico analysis of the oncoprotein E6 of VPH16, 18, 62 and 84. Analysis of 
expression microarray data obtained from cell lines HaCat transfected with E6 of 
HPV of different genotypes. Quantification of lgals9 expression levels with qPCR. 
Western blot assays for galectin-9 identification. 
RESULTS: 
The E6 protein shows differences in the aminoacid sequence between each HPV 
genotype. In expression microarrays, we observed a decrease of Igals9. The 
qPCR support this data, showing an overexpression of mRNA in presence of 
HPV16-E6 while there is no significant differences in low risk genotypes. 
CONCLUSIONS: 
The expression of Galectin-9 could be modified by the E6 protein, due to the 
different affinity for the target proteins in the infected cell, affecting to some extent 
cellular processes linked to glycosylation and evolution of changes during the 
cancer process. 
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Sporothrix schenckii is one of the species of the complex with the same name, and 
is the causative agent of sporotrichosis, an acute or chronic subcutaneous 
mycosis. Three species of this complex, S. schenckii sensu stricto, S. brasiliensis 
and S. globosa are the most clinically and epidemiologicaly relevant species. 
However, it has been shown that not all of them show the same virulence profiles. 
Recently, sequencing and comparison of the complete genomes of S. brasiliensis 
and S. schenckii s. st. were performed. When comparing the two genomes, we 
identified genes related to virulence factors of other pathogenic fungi, but this 
bioinformatics approach could not explain the evident differences in virulence 
levels between these two species. 
In this project, we took a step forward by producing libraries of random mutants of 
S. schenckii s. st., to search for new cell wall glycoconjugates involved in virulence. 
Using Agrobacterium tumefaciens-Mediated Transformations, we could obtain 
more than 300. These can be divided into three main groups according to their 
growth phenotype: one group with similar growth to the wild type phenotype, a 
second group with slower growth and finally, a group with defects on the 
dimorphism (either mutants unable to produce yeasts or mutants unable to 
produce mycelium). As a high throughput tool to search for virulence factors, we 
used the alternative infection model Galleria mellonella. So far, the most relevant 
results regarding the virulence profile of the mutants are: firstly, a group of mutants 
with attenuated virulence when compared to wild-type cells; and a group, 
composed of two mutants, with higher virulence than the wild-type cells.  
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Candida albicans(Ca) is an opportunistic fungal pathogen of humans causing 
superficial mucosal infections and life-threatening systemic disease.The fungal cell 
wall displays significant roles in host-pathogen interaction, thus the outer layer has 
mannoproteinsthat are essential for cell adhesion, virulence and biofilm 
formation.Biofilms are defined as the dense network of yeasts, hyphae and 
pseudohyphae soaked by a polymeric extracellular matrix, in which all classes of 
macromolecules are represented. The cells in a biofilm community exhibit high 
resistance to antifungal and to the host defense mechanisms. We have isolated a 
sunflower mannose-binding lectin (Helja), which shows affinity for high-mannose 
oligosaccharides and inhibitory activity on Candida. The aim of this work was to 
assess the effect of Helja on the Ca adhesionto buccal epithelial cells (BEC) and 
biofilm development. Helja (50 μg/ml) reduced the adhesion of Cato BEC by 68% 
compared to the control condition in the absence of the lectin. Using Helja-FITC 
and confocal microscopy, the direct interaction of Helja with the yeast cell surface 
was demonstrated, providing a possible explanation to the effect of the lectin on 
cell adhesion.Surprisingly, Helja showed the ability to inhibit the biofilm formation, 
since its biomass decreased when the lectin was added in the intermediate stage 
of development, in which the cells are adhered to the support and actively secrete 
the components of the matrix. These findings place Helja as an integral therapeutic 
candidate in the treatment of diseases caused by Candida. 
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Introduction 
 
Certain viral infections are known to change the glycosylation profile of host cells. 
Infection with CMV, VZV and other herpes viruses, as well as HCV have been 
reported to increase the expression of fucosylated epitopes, particularly antigens 

sLex (Sia2-3Gal1-4(Fuc1-3)GlcNAc1-R) and Ley (Fuc1-2Gal1-4(Fuc1-

3)GlcNAc1-R), through the overexpression of specific host cell fucosyltranferases 
(FUTs). Human adenovirus type 5 (HAdV-C5) is the most commonly studied vector 
for gene therapy, vaccines and anti-cancer vector development, as well as an 
outstanding model for the study of gene expression and structure. In this work we 
aimed to establish if HAdV-C5 infection causes changes in the glycosylation profile 
of the A549 cell line, used as a model of lung epithelium. 
 
Methodology 
 
We used carbohydrate metabolic labeling and a lectin panel (AAL, UEA-I and LCA) 
to determine the fucosylation profile of A549 cells. The Ley antigen expression was 
assessed through western blot. To determine if viral gene expression is necessary 
for the observed glycosylation changes, viral inactivation using psoralen was 
carried out. Real time PCR was performed to determine fucosyltransferases 
(FUTs) expression as well as of other genes involved in GDP-fucose biosynthesis. 
 
Results  
 
We demonstrate for the first time that HAdV-C5 infection modifies the glycosylation 
profile of A549 cells, used as a model of human lung epithelium. Viral infection 

causes a significant increase in cell surface Fuc at the expense of Fuc in 1-2 
linkage as demonstrated with UEA-I lectin staining, also Ley was observed to 
increase in infected cells. The fucosylation changes were determined to be 
dependent on the expression of viral genes. Overexpreesion of certain FUTs and 
Fuc biosynthesis genes was observed.  
 
Conclusion 
 
This work opens several questions regarding how increased fucosylation 
participates in the pathogenesis caused by adenovirus infection and its implications 
in biotechnology and medical therapy. 
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INTRODUCTION: Trypanosoma cruzi is the protozoan responsible for Chagas 
disease, during its life cycle it is faced with host change. The adaptation to such 
different environments, with different temperatures, nutrient availability and 
immune response, requires equally important changes in metabolism and in the 
genetic expression of the parasite. Post-translational modifications are important in 
adaptation as they participate in the expression of the functionality of proteins. 
Post-translational modifications reported in include phosphorylation involved in 
signal transduction metabolism and pathogenesis, ubiquitination, SUMOylation of 
caspase 3, S-nitrosylation, acetylation and histone methylation. The evasion of the 
immune response depends on antigenic variation as an extremely well-developed 
survival strategy that depends heavily on variations in GPI anchors of surface 
glycoproteins of the parasite. 
METHODS: The profile of glycoproteins in Trypanosoma cruzi epimastigotes was 
determined using Western Blot and Immunocytochemistry using the PNA, ConA, 
WGA, UEAII, MAA, ALL and AIL lectins, at the optimal temperature 28 °C and in 
thermal stress at temperatures of 25, 37 and 40 °C. 
RESULTS: Structures such as β-Galactose, N-Acetylglucosamine -Manoses 
were detected through lectins. In the differential expression of glycoproteins with 
different temperature conditions, by Western Blot the most important evidence was 
the increased expression of the β-Galactose and N-Acetylglucosamine structures 
recognized by PNA and WGA respectively, in the condition of 40 °C. 
CONCLUSIONS: The presence of N and O glycosylations has been shown to be 
indispensable in processes within the life cycle of Trypanosoma cruzi. This study 
shows that glycosylations may be involved in adaptation to changes in temperature 
in the environment to which the parasite is exposed. 
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The Gal/GalNAc lectin complex at the surface of E. histolytica trophozoites has 
been demonstrated to mediate binding to a variety of cells. Adherence to target 
cells is an essential condition for the parasite’s cytotoxicity, in fact, treatment with 
galactose prevents adherence, and also cell killing, so the lectin complex functions 
in cytotoxicity. A specific host cell receptor has not yet been identified, however 
when trying to identify the CRD of the Gal/GalNAc lectin, localized at the heavy 
subunit of the lectin complex it was found to have some limited similarity with 
hepatocyte growth factor (HGF). The CRD and native Gal/GalNAc lectin competed 
with HGF for the HGF receptor, c-Met, however this binding was not related to its 
carbohydrate-binding activity, since the addition of Galactose did not affect the 
competition.  
The objective of this study, was to explore if the Gal/GalNAc lectin at the surface of 
amebic trophozoites recognizes and binds to c-Met receptor expressed in a human 
cell line derived from liver (HepG2). For doing so, E. histolytica HM1-IMSS 
trophozoites were cocultured with HepG2 and then cells were lysed, 
immunoprecipitated, and analyzed for the interaction of amebic lectin and c-Met 
receptor by Western Blot. In a parallel microscopic study, we analyzed the effect of 
pretreatment of HepG2 cells with HGF before coculture with amebic trophozoites.  
Our results seem to indicate that amebic Gal/GalNAc lectin binds to the c-Met 
receptor. Additionally, the cytopathic effect caused by trophozoites to HepG2 cells 
was prevented by HGF pretreatment, although adherence of trophozoites was only 
partially diminished. It seems that the Gal/GalNAc lectin might have a dual 
function. 
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The influenza virus has two surface glycoproteins: Hemagglutinin (HA) and 
Neuraminidase (NA). The hemagglutinin is the glycoprotein responsible for 
recognizing the receptor in the target cell and the neuraminidase is the responsible 
for releasing the virion from the membrane of the infected cell. These two 
glycoproteins are important for the pathogenicity of the virus, reports indicate that 
changes in the glycosylation sites in these two proteins influence the pathogenicity 
of the virus as well as the activation of the immune system. In this work 44 clinical 
samples (season 2014-2015), 10 of the H3N2 subtype (deaths), 21 of the H1N1 
pdm 09 subtype (deaths) and 13 samples of H1N1 pdm 09 subtype (recovery) 
were obtained by the Central Laboratory of Epidemiology of CMN La Raza. 
Isolation was performed in the Virology Laboratory of CIBIOR. Total RNA was 
extracted, HA and NA genes were amplified and sequenced for bioinformatics’ 
analysis. Sequence analysis showed that the lethal strains of the H1N1 pdm 09 
subtypes lost a glycosylation site with respect to the non-lethal and vaccine strains, 
while the H3N2 strains modified 8 glycosylation sites with respect to the vaccine 
strain. In the case of the H1N1 pdm 09 the site is located near the receptor binding 
site, this would probably be increasing the probability of binding of the protein to 
the receptor, whereas in the H3N2 subtype the modifications are in the stem 
domain, near the receptor binding site and antigenic sites, possibly resulting in 
increased or decreased of infectivity. So biochemical tests will be done for testing 
these results. 
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Introduction. There is plenty of interest in the synthesis of fucosyl-lactose (Fuc-
Lac) as it is known to be a good protective agent against the infection of 
enteropathogenic microorganisms in newborns’ gut. In our research group 
preparation of Fuc-Lac through enzymatic methodologies has been already 
studied. As fucosyl-donor p-nitrophenylfucose (pNP-Fuc) has been used, but this 
reagent presents some disadvantages, e.g. low water solubility or high-cost. Thus, 
we have studied different donors in the preparation of Fuc-Lac using α-L-
fucosidase from Thermotoga maritima in order to catalyze the fucosyl moiety 
transference. 
Methodology. Three different fucosyl-donors were synthesized from fucose (Fuc) 
and their respective alcohol (ethanol, isopropanol, benzylic alcohol). Then 
enzymatic hydrolysis reactions of these donors were studied, to determine if 
substrates were recognized by fucosidase (200 µL enzyme solution, acetate buffer 
0.1 M, pH= 5, 60 °C). Finally, the enzyme-catalyzed transference of Fuc to lactose 
(Lac) was studied with different concentrations of Lac. All reactions were monitored 
by chromatographic methods (TLC and HPLC). 
Results. All three donors were tested to determine whether they were substrates 
for the fucosidase, being readily hydrolyzed after 6 h. Nonetheless, when these 
donors were used for glycosidation of Lac, only benzylfucose gave the desired 
product. In fact, when compared to that of pNP-Fuc conversion percentage was 
increased. Also, a direct correlation between amount of Lac and that of product 
was found. 
Conclusions. The use of a different fucosyl donor offers a new alternative for the 
preparation of Fuc-Lac, which could be used in infant milk formulas. 
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Introduction. Milk contaminated with aflatoxins is one of the main sources of 
human intake of this type of fungus metabolites. An extended public health 
problem, in Mexico there is not enough information about the size of it. In an effort 
to present a viable and ecofriendly option to decontaminate raw milk, 
exopolysaccharides (EPS) produced by microorganisms present in kefir grains 
were evaluated for this purpose. 
Methodology. First, kefir grains were propagated in reconstituted milk (powdered, 
AlpuraTM). Then, EPS was isolated from several batches of biomass. Amount of 
EPS produced was determined by absorption spectrophotometry (720 nm) using a 
standard curve of dextrans. Protein associated to EPS was also measured 
(Bradford method). Decontamination tests were then ran in manually contaminated 

with standard of aflatoxin B1 (AFB1, 10 L, 740 µg/mL), milk (5 mL) and EPS (1% 
v/v), and two control experiments: one without EPS and another lacking AFB1. All 
three experiments were treated the same to extract residual AFB1 every 24 h, 
between 0 and 72 h, and then quantified through HPLC (UV detector). 
Results. Experiments showed that presence of EPS readily decreased the amount 
of AFB1 presented from time 0 h, showing a 45% less toxin. Maximum response 
was reached at 48 h, with 70% less AFB1 than originally added. Control 
experiments confirmed that existence of EPS was indispensable for the 
decontamination activity exhibited, as all AFB1 from control experiments was 
recovered. 
Conclusions. EPS produced by kefir grains interact with the AFB1 present 
reducing its availability and thus decontaminating it. 
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O-GlcNAcylation is a nutrient-dependent and dynamic post-translational 
modification which consists in the addition of N-acetylglucosamine (GlcNAc) to 
serine and threonine of cytoplasmic, nuclear and mitochondrial proteins. O-
GlcNAcylation cycling is catalyzed by two enzymes: the O-linked β-N-acetyl-D-
glucosaminyltransferase, OGT, that adds the sugar from the nutrient sensor/high-
energy donor UDP-GlcNAc, and the O-linked β-N-acetyl-D-glucosaminidase, OGA 
that hydrolyses it. It has been recently shown by our team that O-GlcNAcylation 
occurs in Toxoplasma gondii and Plasmodium falciparum, two parasites 
responsible for the infectious diseases Toxoplasmosis and Malaria respectively. In 
the other hand, two distinct OGTs, SPINDLY (SPY) and SECRET AGENT (SEC), 
that interfere with diverse biological processes in plants, were described but their 
role regarding glycosyltransferase activity remains unknown. The aim of this 
project is to characterize O-GlcNAcylation and OGT in four models: the 
apicomplexans T. gondii and P. falciparum, the higher plant A. thaliana and the 
single-cell green algae Chlamydomonas reinhardtii by different proteomic and 
genetic approaches. We first confirmed that T. gondii and P. falciparum express 
their own O-GlcNAcylated proteins and identified some of them by mass 
spectrometry. We also identified a putative OGT in C. reinhardtii but were amazed 
that the O-GlcNAcylation levels both in C. reinhardtii and A. thaliana were very low. 
The phenotypes of C. reinhardtii and A. thaliana OGT mutants were scrutinized 
and the hexosamine biosynthetic pathway providing UDP-GlcNAc was forced by 
culturing A. thaliana in glucosamine and glutamine-enriched culture media. Lastly, 
SPY and SEC were expressed in OGT-deleted mammal cells. The activity of both 
enzymes was then monitored.  
 
Key words: Posttranslational modifications, O-GlcNAcylation, T. gondii, P. 
falciparum, A. thaliana, C. reinhardtii. 
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Introduction. Fucosylated oligosaccharides are the most abundant in human milk 
and have been studied because of their activity as prebiotic in intestine and 
protecting newborns from patogens. Their in vitro synthesis can achieved by 
transglycosilation, a reaction catalized by glycosidases. The aim of this work was 
to obtain a fucosylated oligosaccharide via transgalactosylation by β-galactosidase 
from Aspergillus oryzae. 
Methods. Enzymatic reactions were performed in phosphate buffer (0.5 M, pH 4.5) 
during 2 h at 60 °C with 292 mM lactose as donor substrate and 609 mM L-fucose 
as acceptor substrate and β-galactosidase from Aspergillus oryzae (4 mg/mL). 
Reactions were monitored every 30 min to quantify synthesized oligosaccharide by 
HPLC. For identify main products of synthesis, these were recuperated by HPLC 
and the fucose was quantified by Djurdjic-Mandic method, also was analyzed by 
MALDI-TOF MS/MS. 
 Results. Highest concentration of oligosaccharides was reached at 60 min (0.3 

mM). Results for mass espectrometry, suggest the presence of fucosylated 

compounds for example hexose-fucose, hexose-hexose-fucose and other higher 
molecular weight compounds. The presence of fucose (0.3 mM) in synthetized 
oligosaccharides was confirmed by Djurjic-Mandic method. 
Conclusions: Fucosylated oligosaccharides were synthesized at a concentration 
of 0.3 mM in 60 min at 60°C using β-galactosidase from Aspergillus oryzae. 
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Aberrant glycoproteins have become target structures in the search for cancer 
biomarkers. These aberrant glycoproteins carry cancer-associated glycans, such 
as the Tn antigen, which is one of the most immature aberrant O-glycans. It is 
known as a pan-carcinoma antigen because it is detected in almost all carcinomas 
(epithelial cell cancers). Detection of this molecule for early diagnosis of cancer 
may improve survival rates and also may facilitate treatment effectiveness.  
A label-free impedimetric biosensor was developed using Vicia Villosa agluttinin 
(VVA) which has affinity for the Tn glycan. This device was built from screen 
printed gold electrodes (SPE-Au), which allow the development of portable, reliable 
and simple manipulation biosensors. The lectin was covalently immobilized by a 
self-assembled monolayer. Electrochemical impedance spectroscopy was used to 
confirm the formation of the lectin-glycan complex.  
The percentage of variation of resistance to charge transfer (%ΔRCT) behaved 
linearly against the concentration of asialofetuin (control glycoprotein), in a range 
from 0.25 to 5.0 μg mL-1, with a detection limit of 0.61 μg mL-1. Albumin is the 
most abundant protein in serum and did not interfere in the detection of Tn-
glycoproteins up to a concentration of 10.0 μg mL-1.  
The SPE-Au-VVA biosensor was validated through a comparative analysis 
between serum samples from patients with different types of carcinomas (group of 
cases) and samples from individuals without cancer (control group), and the device 
presented the ability to correctly discriminate both groups. 
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ABSTRACT 
 
Escherichia coli (E. coli) is one of the most common pathogens causing diarrheal 
infections in humans and represents a major public health problem mainly in 
developing countries problem that is often underestimated. These types of 
infections are more frequent in children and older adults with enteropathogenic E. 
coli (EPEC) one of the most common pathogenic variants. The classical serological 
classification of E.coli is based on its surface antigens, one of which comprises the 
antigen-O. The latter is part of the lipopolysaccharides (LPS) of the cell wall and 
are monosaccharide repeating units that show some variability between strains. 
The most common serogroups of EPEC include the antigens O6, O8, O11, O15, 
O20, O25, O27, O78, O128, O148, O149, O159 and O173. The importance of the 
typing and the study of the O-antigens resides in that these are factors of virulence 
that contribute to the survival of E.coli by evasion of the defenses of the host. So 
these O-antigens are excellent target molecules for the development of diagnostic 
systems or new treatments against infections caused by EPEC. In the present 
project the in vitro synthesis of the O8, 09, O9a and O11 antigens of several EPEC 
strains was proposed, integrating biocatalytic routes as alternative strategies to 
those used in organic synthesis, thus reducing the amount of toxic waste and 
decreasing significantly the use of organic solvents. 
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Introduction: In 2005, we reported a novel Congenital Disorder of Glycosylation 
(CDG) termed CDG-IIf or SLC35A1-CDG, characterized by 
macrothrombocytopenia, neutropenia and complete lack of the sialyl-Lex antigen 
(NeuAcα2-3Galβ1-4(Fucα1- 3)GlcNAc-R) on polymorphonuclear cells. This 
disease was caused by the presence of inactive SLC35A1 alleles. It was also 
found that the SLC35A1 generates additional isoforms through alternative 
splicing1. 
Metodology: We induce the expression of one of them alternative splicing isoform 
from SLC35A1 named del177 in HepG2 cells using morphino antisense 
oligonucleotide and we performed genetic complementation studies in CHO-Lec2 
model.  
Results: In this work, we demonstrate that del177 isoform with exon 6 skipping, is 
able to maintain sialylation in HepG2 cells submitted to wt knockdown and restore 
sialylation to normal levels in the CHO cell line Lec2 mutant deficient in CMP-Sia 
transport.  
Conclusions: The human del177 isoform of SLC35A1 is functional and a potential 
therapeutic alternative in CDGs caused by mutations in nucleotide sugar 
transporters (NSTs). 
 
1.- Martinez-Duncker I, Dupre T, Piller V, Piller F, Candelier JJ, Trichet C, Tchernia 
G, Oriol R, Mollicone R. Genetic complementation reveals a novel human 
congenital disorder of glycosylation of type II, due to inactivation of the Golgi CMP-
sialic acid transporter. Blood. 105(7):2671-6 2005. 
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Introduction: Glycosylation is important due to it confers physicochemical 
properties to the proteins and stability. Glycosylation modulates the protein 
trafficking, function, and clearance. In the immune system, glycosylation is 
essential because its components (Lectins) recognize glycans and are 
glycoproteins such as receptors, MHC, cytokines, and immunoglobulins. The 
Glycosylation is involved in the signaling, function of the immune system, and may 
lead to a proinflammatory or anti-inflammatory state causing autoimmunity. 
Objective: Review the actual knowledge about the role of protein glycosylation in 
the physiopathology of autoimmune diseases. Methodology: It was performed a 
comprehensive search of articles about the topic in the databases ScienceDirect, 
Pubmed, and Nature. Results: The actual knowledge suggests that in human 
autoimmune diseases there is an abnormal antibodies glycosylation particularly a 
deficient sialylation and galactosylation. The abnormal glycosylation could produce 
new antigenic variants promoting the immune complex formation and complement 
activation. In addition, in murine models, it has been found alterations in surface 
glycans of T effector cell, which could deregulate the TCR signaling. Likewise, it 
has been observed that lack of glycosyltransferase GnT5 reduces the T cells 
activation threshold and that lack of Galectin 1 or 9 or the deficiency of α-
mannosidase increasing the susceptibility to autoimmune diseases. Equally 
important are the proteins that recognize glycans since knockouts Siglects/CD22 
causing autoimmunity in murine models. Conclusions: This review is useful 
because it gives information to understand the importance of glycosylation in the 
pathogenesis of autoimmune diseases and visualize the modulation in 
glycosylation as a new therapeutic target. 
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The Amaranthusleucocarpus lectin (ALL) recognizes GalNac residues on a 70 kDa 
protein (ALLr) associated to lipid raft. ALL has a co-stimulatory function with CD3 
signaling suggesting an alternative mechanism of T cell activation similar to 
CD3/CD28. Experiments have suggested that ALLr correspond to moesin, a 
cytoskeleton protein. We evaluate the participation of O-glycosylated moesin in 
CD4+ and CD8+ T cell activation by flow cytometry using α-moesin antibody and 
ALL in mouse splenocytes activated with anti-CD3/CD28 antibodies for 72h. 
We found that 30% T helper cells have a phenotype CD4+ALL+, which increase to 
98% after 48h post-activation. Contrastingly, 85% CD8+ T cells have a CD8+ALL+ 
phenotype before activation with small variations (3 to10%) during the following 
72h. However, CD4+moesin+ and CD8+moesin+ T cell percentage increases from 
20 to 60%at 48h post-activation. In both cases, expression of moesin increases at 
24h and remains constant until 72h.Our results show similar kinetics between 
CD4+ALL+ T cells and CD4+Moesin+ T cells, suggesting that O-Glycosylation 
modulates the moesin localization in lipid raft. Interestingly, CD8+ T cells show 
different kinetic of CD8+ALL+ and CD8+Moesin+ phenotypes suggesting possible 
ALLr isoforms, which are not recognize by α-moesin antibody. Further studies are 
required to identify the isoform recognized by ALL and to evaluate their potential 
use for identify cell subpopulations and/or activation status. We think that the 
moesin change its function and location during T cell activation, being an alternate 
mechanism potential in the immune response and its expression is modulated by 
glycosylation. 
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Naegleria fowleri causes primary amebic meningoencephalitis (PAM) a fatal 
disease in humans and animals. Were recently found the molecules of 108 and 50 
KDa that have shown to be highly immunogenic, in addition; could represent a 
factor of adherence to the nasal epithelium to be recognized with the lectins in total 
extracts of Naegleria fowleri. Due to the previous thing and to the fact that there is 
currently no completely satisfactory treatment for PAM, it is important to develop 
vaccine candidates administered by intranasal route based on peptides of subunits 
compounded with specific antigenic sites. In this work the immunogenic 
glycoproteins of Naegleria fowleri were purified by the technique of electroelution, 
their specificity was carried out by the technique of western blot using specific 
antibodies and comparing it with Naegleria lovaniensis. The characterization of the 
proteins was carried out by the technique of 2D and mass spectrometry. The 
results show that in spite of the electroelution process, the glycoproteins remain 
immunogenic to be recognized by specific antibodies, in addition were found 
evident differences in the intensity of spots of the proteins between the two species 
using the technique of 2D. With respect to mass spectrometry some proteins were 
identified that could be playing an important role in the virulence factors that 
generate PAM. Therefore, we propose that these techniques are appropriate for 
the purification, detection and characterization of proteins, which in the future could 
be used as candidates for vaccines. 
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Introduction. CD4+ T lymphocytes are the cells responsible for modulating the 
immune response through cytokines secretion once their activation occurs. During 
activation of the naïve CD4+ T lymphocytes changes in the profile of the 
glycosylation are observed, particularly associated to sialylation. Recently, an 
increase in surface sialylation glycocongujates has been reported during naïve 
CD4+ T lymphocyte activation. In addition, we identified overexpression of two 
enzymes involved in the synthesis of polysalic acid (PSA), the ST8Sia ll and 
ST8Sia lV polysialyltransferases. In unpublished data, we evaluated the 
overexpression of PSA in activated CD4+ T lymphocytes by use of anti-PSA 
monoclonal antibodies. We identify the expression of at least seven glycoproteins 
carrying this modification. The identity of these proteins as well as the PSA 
attachment sites to N-glycan or O-glycan has not been described. The structural 
description of polysialylation and the evaluation of anti-PSA antibody specificity 
contributes to elucidation of relevance and function of these glycoproteins in CD4+ 
T lymphocyte biology. Objective. Identify the PSA attachment to an N-glycan in 
glycoproteins expressed during activaction of the naïve CD4+ T lymphocyte and 
the specificity of anti-PSA antibody used for the PSA recognition. Methods. We 
identified  by flow cytometry and western blotting the inhibition of anti-PSA antibody 
binding by colominic acid in CD3/CD28 activated CD4+ T lymphocytes. N-glycan 
association was evaluated by PNGase F digestion of whole lysates from activated 
CD4+ T lymphocytes and analyzed by western blotting. Results. Colominic acid 
competition assay is an useful strategy for evaluation of anti-PSA antibody 
specificity for PSA-glycoproteins expressed in CD4+ T lymphocytes. In addition, 
the N-glycans digestion by PNGase F contributes to structural characterization of 
PSA expressed in these cells. 
 

 
 
 
 
 
 
 
 



Study of O-GlcNAcylation in human peripheral blood monocytes 
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O-linked β-N-acetylglucosamine (O-GlcNAc) is an essential regulatory post-
translational modification of thousands of nuclear, cytoplasmic, and mitochondrial 
proteins. It is dynamically added and removed from proteins  by O-linked N-
acetylglucosaminyltransferase (OGT) and  O-GlcNAcase (OGA) respectively. 
Accumulating evidence supports a central role for O-GlcNAc modifications and the 
corresponding enzymes in the regulation of immune cells. Monocytes are 
heterogeneous cells that circulate in the blood and constitute a critical component 
of innate immunity with response to inflammation and tissue homeostasis, 
however, it has not been explored the role of O-GlcNAcylation in these cells. The 
aim of this study is to evaluate the impact of O-GlcNAcylation in the  
physiophatology of the monocytes. We treated the human peripheral blood 
monocytes with LPS and TMG. Our previous results showed that the  O-
GlcNAcylation and OGT increased after LPS stimulation; the same result was 
observed in RAW 264.7 murine macrophages cell line. In contrast to this,  we not 
observe increase in the expression of OGT in   human monocytic THP-1 cell line 
under same  conditions. These previous results suggest that the O-GlcNAc profile 
and OGT expression are dependents of  monocytes source. 
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Colitis is an inflammatory bowel disease characterized by a strong Th1 response. 
Helminth antigens have been shown to represent an important source of molecules 
that deflect the immune response towards a Th2 profile. Recently type found that 
antigens excreted/secreted from T. crassiceps (TcE/S) may regulate the activation 
and maturation of dendritic cells, such that might modulate proinflammatory 
response and therefore the development of experimental colitis.  
The aim of this study was evaluated if the glycoprotein present in the antigens 
excreted/secreted of Taenia crassiceps modulated the development of colitis. Was 
induced colitis in mice through oral administration of dextran sulphate sodium 
(DSS) 4%. Antigens (TcE/S), antigens depleted of carbohidrates (TcE/Ss/c), 
antigens depleted of protein (TcE/Ss/p) were administered intraperitoneally. The 
mice were weighed daily for 10 days, TNF-α, IL-10 levels were determined in 
serum, peritoneal cells were obtained to determine alternatively macrophages 
activated (AAM) also, the colon was removed to measure the length. On the other 
hand, tissue damage is assessed by histology.  
We found that mice with DSS reduced weight quickly and colon structure is lost, 
with an infiltration of neutrophils. Additionally, the levels of TNF-α increased. 
Whereas that, the mice DSS+TcE/S remained constant weight, colon preserved 
the structure, reduced the level of TNF-α and increased the production of IL-10, 
also generated a population of AAM but when the TcE/S are depleted of 
carbohidrates and proteins this protection is lost.  
In conclusion we identified that glycoproteins in the TcE/S, decrease the 
inflammatory processes of experimental colitis due to the generation of AAM. 
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and participates in the ros production through nadph system and specific 

signalign molecules 
 

Sánchez-Salgado J. L. a,b, Pereyra M. A. a, Agundis C. a, Vivanco-Rojas O. a, 
Rosales C. c, Zenteno E. a, d 

 
aDepartamento de Bioquímica, Laboratorio de Inmunología, Facultad de Medicina 

UNAM, México. bPosgrado de Ciencias del Mar y Limnología, UNAM, México. 
cDepartamento de Inmunología, Instituto de Investigaciones Biomédicas, UNAM 

México, Ciudad de México, México. dCentro de Investigaciones UNAM Facultad de 
Medicina, UABJO, Oaxaca, México. jlsanchezsalgado@gmail.com 

 

Introduction. The crustacean immune system possesses a wide range of cellular 
and humoral mechanisms involved in the elimination of pathogens. It has been 
suggested that the serum lectins participate in the defense system, however, it is 
not clear how participate in the activation of cellular immune mechanisms. From 
the C. quadricarinatus serum, we purified a lectin (CqL) with specificity for Gal and 
NeuAc; CqL recognizes a glycoprotein in the granular hemocytes membrane. We 
determinate the participation of CqL in the production of reactive oxygen species 
by signal pathways in the hemocytes through the interaction with its receptor. 
 
Methodology.  
Molecular weight of CqLr was determined in 10% tricine polyacrylamide gel 
electrophoresis. To calculate the native conformation of the CqLr, we used a Blue 
Native Electrophoresis. We identified phosphorylated proteins in the hemocytes 
after challenge with different stimuli using immunofluorescence. For the 
determination of the reactive oxygen species production, we used the nitro blue 
tetrazolium reduction technique. 
 
Results. We identified the intracellular phosphorylation of granular cells, and 
determined the participation of specific signal pathways molecules after the CqL 
stimuli. The receptor for CqL (CqLr) is composed by a 120-kDa subunit, and it 
native conformation is a tetramer of 490-kDa. In the granular hemocytes, it was 
observed an increase of phosphorylation in 152% for Ser, 192% for Thr and 242% 
for Tyr over the values compared to CqL inhibited with Gal. CqL activates in 
granular hemocytes the reactive oxygen species production; in the presence of 
SYK, PI3-K, PKC and NADPH oxidase inhibitors decreased production by 45%, 
53%, 63%, and 90% respectively.  
 
Conclusion. These results suggest that in the activation by CqL in the granular 
hemocytes participate the NADPH system in the production of reactive oxygen 
species through SYK, PI3K, and PKC pathways. UNAM-PAPIIT IN214315 and 
scholarship grants CONACYT 376926. 
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INTRODUCTION  
Platelet activation, caused by agonists such as thrombin, adenosine diphosphat 
(ADP), and adrenaline, or by contact with the extracellular matrix, leads to 
reorganization of the platelet cytoskeleton, platelet adhesion, aggregation, and 
coagulation. Treatment of platelets with monosaccharides, i.e., glucosamine, N-
acetylglucosamine, N-acetyl neuraminic acid is capable of inducing shape change, 
increasing levels of free calcium, exposing phosphatidylserine and reducing the 
release of ATP and PF4, and inhibiting platelet aggregation in platelets. Our 
objective was to evaluate the effect of N-acetylglucosamine, glucosamine, 
mannose, galactose, and fructose on ADP-induced platelet aggregation in healthy 
subjects.  
METHODOLOGY  
Platelet rich plasma from four healthy subjects was used in tests. The samples 
were centrifuged with 10% dextrose containing a citrate anticoagulant at pH 6.5 at 
1000 rpm for 10 minutes. The PRP was adjusted to 200,000 platelets at pH 6.5, 
with CGS (sodium citrate/ glucose/NaCl) buffer. Platelet aggregation was 
evaluated by light transmission with an aggregometer CHRONO-LOG with 0.58μM 
ADP and with 25 mM, 50 mM and 150 mM fructose, mannose, galactose, 
glucosamine and N-acetylglucosamine.  
RESULTS  
Fructose, mannose, galactose and glucosamine decreased ADP-induced platelet 
aggregation, whereas N-acetyl-glucosamine did not affect platelet aggregation in 
response to 0.58μM ADP. The result of ADP-induced platelet aggregation, as a 
control, showed activity at 53%. Previously, in the presence of monossaccharides, 
platelet aggregation showed activity at 30% with fructose (p<0.05), 24% with 
mannose (p<0.05), 44% with galactose and 29% with glucosamine (p<0.05).  
CONCLUSIONS  
The monosaccharides, glucosamine, fructose, mannose and galactose decreased 
ADP-induced platelet aggregation.  
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The structural analysis of glycans and glycoproteins is highly demanded in order to 
clarify their vital activity at a molecular level. However, the structural assignment 
tasks are often made difficult by several factors characteristic of glycoproteins, 
such as nontemplate-driven biosynthesis as well as each glycoprotein can be 
glycosylated at multiple glycosites, and each glycosite can be modified by different 
glycans (microheterogeneity). That is why there is a continuous demand in the 
development of new processes that allow its structural elucidation. The techniques 
available currently each possess their own characteristic benefits and limitations. 
To this end, mass spectrometry (MS) continues to be the central technique in the 
structural characterization of glycans and glycopeptides. In this study, the protocols 
for the chemistry release of glycans and subsequent labeling with methyl iodide 
were established with glycoproteins standards (ovoalbumin or IgG) and analyzed 
by matrix-assisted laser desorption/ionization (MALDI) time-of-flight (TOF) mass 
spectrometry (MS). The developed procedures were applied in the analysis of the 
glycans profile of extracellular medium glycoproteins between wild type strain and 
mutant strains (Δgnt2) of F. oxysporum. The Δgnt2 strains presented a significant 
reduction in glycans with respect to the wild type strain.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:alma_rce@ugto.mx


Watercress extracts contains carbohydrates 
 
 

Rico-Pedraza A.1*, Vázquez-Contreras E.2, Letechipía-Vallejo G.3, Gutiérrez-
Castellanos S4., Vázquez-Hernández A5 and Fenton-Navarro B. 1** 

 
1Laboratorio de Glicobiología, 3Laboratorio de Neurociencias, 4Laboratorio de 

Citopatología Molecular. División de Estudios de Posgrado, Facultad de Ciencias 
Médicas y Biológicas “Dr. Ignacio Chávez”. UMSNH. 2Departamento de Ciencias 
Naturales, CNI, UAM Cuajimalpa.  5Hospital de especialidades, CMN SXXI, IMSS, 

Ciudad de México, México. 
*qfbandyrico@gmail.com  ** bertha00_mx@yahoo.com 

 
 
Introduction: Carbohydrates represent the main energy source in the world, 
possess an extensive structural diversity and are present in all cells. They can 
affect satiety, insulin release, lipid metabolism and, through fermentation, exert an 
action of regulation of intestinal transit. By binding to proteins they can act as 
molecules of direct information, transmitting messages between cells. These 
properties have implications for health, particularly contributing to weight control, 
diabetes, aging, cardiovascular and immune diseases and cancer. Watercress is 
consumed in salads and also used as a medicinal plant so it’s extremely important 
to quantify the concentration of carbohydrates. 
 
Materials and Methods: Aqueous, acetonic, alcoholic extracts and fraction without 
pigments of watercress (Nasturtium officinale). The concentration of reducing 
sugars was determined by the Fehling and Benedict method, using glucose as the 
standard curve. The concentration of pentoses and hexoses was quantified by the 
Dubois method, using as curve ribose and glucose respectively. 
 
Results: The acetonic extract has a higher carbohydrate concentration than the 
other extracts, showing a higher concentration of pentose. 
 
Conclusions: With the results obtained, the presence of carbohydrates in the 
watercress was confirmed. 
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Abstract 
The ST3GAL4 gene encodes for the enzyme ST3Gal IV which is involved in the 
synthesis of the metastatic SLex antigen whose expression has been reported to 
be increased in cervical cancer. Six mRNA variants of this gene have been 
reported as the result of the activity of different promoters. Persistent infections 
with certain HPV genotypes play an important role in the development of cervical 
cancer. The E6 and E7 oncoproteins of HPV16 are known to modify the activity of 
glycogen promoters, so the aim of this study is to identify and characterize the 
promoter of variant 3 (pV3) of the ST3GAL4 gene by in silico analysis by cloning 
the pV3 promoter, and transfecting it into the HaCat cell line to evaluate its activity 
by luciferase assays; determining the effect of the HPV 16 E6 and E7 viral 
oncoproteins on its activity, by subsequent co-transfection of the vector containing 
the promoter with the expression vectors encoding the E6 or E7 genes. Three 
versions of the promoter region (long, medium and short) were cloned. The 
activities of the reporter gene in the three cases showed no significant difference 
between either of the cases, but all of them had higher activities in comparison with 
previously reported sialyltransferases promoters. Co-transfections with E6 and E7 
showed that E6 is increasing twice the activity of the promoter, while E7 shows no 
effect. We conclude that the promoter region of variant 3 has activity with an 
extension of 484bp. The E6 oncoprotein modifies the activity of ST3GAL 4 gene. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MGL recognizes Naegleria fowleri specific antigens and induces the 
activation of the alternative pathway of macrophages 
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The innate immune response involves different cell groups with multiple receptors 
allow the recognition of pathogens. Macrophage galactose-type C-type lectins 1 
and 2 (MGL1/2) are expressed on the surfaces of macrophages. MGL1 shows 
affinity for Gal, whereas MGL2 shows affinity for GalNAc. Both receptors have 
been implicated in the entry of viruses such as influenza or Ebola. They also have 
been reported to recognize antigens of Taenia crassiceps, which are critical factors 
for the resistance to infection caused by this parasite. Naegleria fowleri is a poorly 
studied parasite, so the present study identified amoebic glycoproteins that could 
be recognized by macrophage MGL receptor. With a lectin blot, N. fowleri proteins 
with molecular weight of 75, 55 and 37 kDa were observed, purified by a Jacaline 
column and 75, 55 and 25 kDa bands were corroborated on the SDS-PAGE gel. A 
2D electrophoretic separation was performed to determine the number of spots of 
these glycoproteins, the densitometric analysis showed that s4 was the most 
immunogenic and corresponded to the 55 kDa band. By mass spectrometry this 
protein had an isoelectric point of 5.4, a total of 75 peptides (22 modified) and 20 
were O-glycosylations. In vitro interaction of N. fowleri trophozoites with peritoneal 
macrophages were able to induce MGL receptor by direct contact with 
trophozoites. We suggest that these glycoproteins induce receptor expression and 
lead to the activation of the alternative pathway of macrophages, which could be a 
critical defense mechanism against N. fowleri infection in our protection model in 
mice.  
 
PAPIIT-UNAM IA205317 funded the study. 
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Capsular polysaccharides (CPS) are the major pathogenic factor in several 
bacteria, including Streptococcus pneumoniae, as they are responsible for 
avoiding immune mechanism of host defense.  Despite the low immunogenicity 
of polysaccharides, effective strategies of vaccination have been implemented 
targeted them as antigens. Important differences in antigen presentation and 
immune response are induced by CPS when they are used as antigen in natural 
form or conjugate to a carrier protein. Current pneumococcal vaccines are based 
on pneumococcal capsular polysaccharides (PS) of the dominant disease-
causing serotypes. They have greatly helped to reduce the burden of 
pneumococcal diseases, with greater impact for conjugated vaccines. Multivalent 
pneumococcal conjugate vaccines are available from Pfizer and GSK, but still 
aren´t available for all children of the world. Cuba is developing his own 
pneumococcal conjugate vaccine, with the serotypes more frequently associated 
with infection worldwide. The vaccine candidate demonstrated to be safe and 
immunogenic in children and infants. It is currently in phase II/III clinical trial for 
licensing in children and innovative strategy for implementation has been 
proposed with consideration of the need to maximize both its direct and indirect 
effects.  A novel approach is suggested, which addresses preschool children as 
the first-line target group to generate herd immunity in infants and to have an 
impact on transmission at the community level. The scientific contribution of the 
Cuban strategy could support a paradigm shift from individual protection to a 
population effect based on a rigorous body of scientific evidence. 
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Introduction. Fucosylated oligosaccharides present in human milk such as 2’-
fucosyllactose have important benefices to human health. These can be 
synthesized in-vitro by means of a transfucosylation reaction catalyzed by α-L-
fucosidases. Yields of synthesis can be improved by manipulation of water activity 
and donnor/acceptor ratio. The aim of this work was to study the effect of calcium 
at several lactose concentrations in the synthesis of fucosylated oligosaccharides, 
catalyzed by α-L-fucosidase from Thermotoga maritima. 

Methods. Synthesis reactions were performed with initial lactose concentrations of 
15, 58, 146, 292 and 584 mM, each with 3.5 mM pNP-F (4-nitrophenyl-fucose), in 
acetate buffer (0.1 mM, pH 5.0) at 60 °C. Reactions were monitored for 3 h. 
Synthesized oligosaccharides were quantified by HPLC. These reactions were 
compared with similar reactions in presence of 12% of CaCl2. 

Results. Synthesis of fucosylated oligosaccharides was improved by addition of 
12% CaCl2. At the lowest concentrations of lactose 58 and 146 mM a significative 
effect of calcium was observed, increasing yields of transfucosylation from 2.0 to 
6.8% and from 6.0 to 12.4% respectively. In reactions with initial lactose 
concentrations of 292 and 584 mM the calcium did not show a significant effect in 
synthesis. 

Conclusions. Addition of CaCl2 at 12% in a transfucosylation reactions improved 
synthesis of fucosylated oligosaccharides at low concentrations of lactose. When 
using 3.5 mM pNP-F as a donor substrate and lactose 58 and 146 mM, yields of 
synthesis were increased. 
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