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Abstract  

The ultimate goal of cancer science is to learn how to select a cancer cell surface. Glycans in 

cancer cells are frequently at varying quantities or have fundamentally various structures than 

those seen in normal cells. The presence of sialic acid (Neu5Ac), which is prevalent at the end of 

glycan chains, is significant. N-glycolylneuraminic acid (Neu5Gc) is a “non-human” sugar type 

that intercept into Neu5Ac natural biosynthetic machinery, presaging as a perspective biomarker. 

Malignant breast cells resistance to chemotherapy and their non-malignant counterparts, when 

treated with the Neu5Gc under nutrient deprivation, display cell surface tumor-associated 

Neu5Gc-rich glycans, which is capture with Neu5Gc linkage specific plant lectins such as 

Triticum vulgaris agglutinin (WGA), Sambucus nigra agglutinin (SNA), and Maackia amurensis 

agglutinin I (MAL-I). Nevertheless, MAL-I binding differentiates surface of malignant breast 

cell line resistance to chemotherapy MCF-7/H compared to normal mammary epithelial cell line 

MCF-10/A. These findings emphasize the importance of one oxygen atom in Neu5Gc; it’s 

supplementing of nutrient-depleted cancer cells' resistance to chemotherapy and facilitates the 

way for the implementation of better diagnostic and prognostic approaches.  

Keywords: oxygen atom, neuraminic acids, glycan metabolism, plant lectins, nutrient 

deprivation.  

 

Introduction  

Breast cancer (BC) is still the top 
second reason for death among women and the 
increasing death rate is not usually caused by 
the primary BC, but rather by the spread of 
win-cancer cells to further tissues/parts of the 
women-body, resulting in the transformation 
of more-aggressive metastatic secondary BC-
tumors in distant-organs [1]. The lack of easy 
biomarker(s) testing to detect the BC-disease 
making females often diagnosed BC too late 
[2]. This has heightened further research in BC 
combating, and the identification of novel 
monitoring biomarker(s) takes place on the 

front [3].  N-glycosylation generates a large 
and diversified glycan-molecule repertoire that 
aids protein folding and cellular secretion [4]. 
In a process known as "sialylation," 
glycoproteins typically sprout "sialic acid" 
sugars (N-Acetyl-Neuraminic-Acid, Neu5Ac) 
at the termini of their N- and O-glycans [5]. 
The nomenclature of Neu5Ac was established 
in early 1957 by Blix research group [6].  
Neu5Ac(s) now refers to a group of around 60 
found naturally sugar compounds [7]. In 
addition, there are increasing numbers of 
chemo-synthetic Neu5Ac-analogues achieved 
regularly through metabolic-labeling and/or 
glyco-engineering methods [8].  BC 
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development is marked by changes in the 
Neu5Ac-glycosylation machinery regular 
function, such as enhanced branching of N-
linked glycan-sites and sialylation [9]. 
Elevated glycan-sialylation on the cell surface, 
in particular, enhances BC proliferation by 
encouraging cell separation from primary BC 
via charge repulsion [10]. Cell-surface altered 
glycan-sialylation has also been shown in BC 
patients with blood circulating cancer cells 
[11]. Despite the possibility of enhanced 
and/or changed glycan-sialylation as a 
diagnostic biomarker, there is currently no 
universally applicable early sensing platform 
that can determine global glycan-sialylation in 
a variety of BC clinical specimens with high 
selectivity and sensitivity [12]. Neu5Ac is 
principally synthesized in the cytosol of 
mammals' cells from its precursor Uredines-
Di-Phosphate-N-Acetyl-Glucosamine (UDP-
GlcNAc) by a sequence of chemo-enzymatic 
bio-reactions [13]. Neu5Ac is produced and 
used as a nucleotide donor substrate before 
being transferred to a specific glycan 
sequence. This substrate is made in the 
nucleus, where the CMP-Neu5Ac-Synthetase 
attaches Neu5Ac to Cytidine-5'-Tri-Phosphate 
to form the donor substrate Cytidine-5'-Mono-
Phosphate-Neu5Ac (CMP-Neu5Ac). The 
CMP-Neu5Ac is transferred to Golgi 
apparatus by CMP-Neu5Ac transporters and is 
used there for glycan-sialylation by 
sialyltransferases which adhere Neu5Ac 
residues to target glycans via various 
glycolinkages such α2→3, α2→6, or α2→8 
[14]. In parallel, the only known biosynthesis 
pathway for Neu5Gc (a form of Neu5Ac that 
vary by a single oxygen atom) occurs by 
hydroxylation of Neu5Ac via the Cytidine-5′-
Mono-Phosphate- Neu5Ac-Hydroxylase 
(CMPNeu5AcH) which, with the exception of 
the human, is broadly spread among 
mammalian species. Human cells cannot 
express Neu5Gc because the CMPNeu5AcH 
enzyme is not stimulated owing to exon 
depletion/frame shift mutation in the 
encoding-CMPNeu5AcH human gene. 
Neu5Gc, on the other hand, is metabolically 
integrated into human cells/tissues through 
dietary resources (especially red meats and 
milks), and has been discovered at even higher 
amounts in some human tumors [15]. The 

mechanism of Neu5Gc incorporation is not 
clearly understood. In this context, Varki 
research group suggested that free Neu5Gc 
possibly could invade human cells via 
macropinocytosis to reach the endosome and 
lysosome regulation followed by 
transportation into the cytosolic compartment.  
It could then be converted to CMP-Neu5Gc 
and transported to the Golgi apparatus, where 
sialytransferases transfer Sia5Gc molecules to 
freshly produced sialoglycan structures [16]. 
Surprisingly, Metabolic Neu5Ac-engineering 
has noted to be an efficient techniques for 
modifying glycan structures on cell surfaces, 
and "Neu5Ac specific plant lectins" are used to 
investigate various elements of the monitored 
sialoglycans (a remarkable class of 
carbohydrate-binding proteins) [17]. In this 
context, bioavailable Neu5Gc shows the 
several hierarchical levels by which glycan-
sialylation machinery and glycoengineer 
multi-layered regulation of complicated 
mammalian systems can be influenced [18]. 
Zeroing below the cellular level, subtle 
changes in the Neu5Gc-containing glycans can 
also enables a variety of biomarkers 
possibilities [19].  As a result, it stands to 
reason that activating cancer cell membranes 
with Neu5Gc in a distinctive metabolic 
adaptation could allow for sialoglycan 
metabolism engineering and result in a discrete 
set of modifications in global glycan 
sialylation [20]. More recently, it has been 
shown that Neu5Gc treatment under nutrient 
deprivation leads to robust glycoconjugate 
incorporation in BC cells compared with their 
normal counterparts [21] and particularly, high 
amount of Neu5Gc in cancer indicates poor 
prognosis as the cell surface Sia features of BC 
cancer cells are various fundamentally than 
those of regular cells [22]. However, to the 
best of our knowledge, the neo-synthesis of 
Neu5Gc in BC cancer cells resistance to 
chemotherapy remains unexplored, mostly 
because of limitations associated with specific 
cell surface glyco-sites binding detection. In 
this study, we demonstrate that Neu5Gc 
containing differential glycan-sialylation on a 
BC cancer cell surface allows its preferential 
detection. Our method offers great promise for 
the study of BC cancer prognosis and 
diagnosis.  
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Material and Methods  

Materials 

Santa Cruz Biotechnology provided N-
glycolylneuraminic acid (Neu5Gc; sc-202234-
10MG) (USA). Sigma-Aldrich provided the 
ribonuclease-A (RNase A; R5125-100MG) 
(USA). Life Technologies Corporation 
provided the Roswell Park Memorial Institute 
1640 Medium (RPMI1640 culture medium; 
11875093-500mL), fetal bovine serum (FBS; 
10082147-500mL), N-2-
Hydroxyethylpiperazine- N-2-Ethane Sulfonic 
Acid (HEPES; 15630049-20mL), and 
carbocyanine monomer nucleic acid stain with 
far-red fluorescence (TO-PRO™-3 stain; 
T3605-1mL) (USA). Invitrogen provided 
phosphate-buffered saline (PBS, pH 7.4; 
10010002-500mL) (USA). Vector 
Laboratories provided fluorescein lectins 
conjugates of Maackia amurensis agglutinin I 
(MAL-I; FL-1311-10MG particular to 
Neu5Gc2,3Gal), Sambucus nigra agglutinin 
(SNA; FL-1301-10MG particular to 
Neu5Gc2,6Gal), and Triticum vulgaris 
agglutinin (WGA; FL-1021-10MG particular 
to Neu5Gc and GlcNAc) [23], (USA). All 
additional compounds were bought in 
analytical grade quality from Sigma-Aldrich.  

Cell lines and culture conditions 

MCF-10/A, a human normal mammary 
epithelial cell line, and MCF-7/H, a 
chemotherapy-resistant breast cancer cell line, 
were a generous gift from the lab of Prof. 
Chen-Zhong Li (Miami, USA) and cultivated 
in 175 cm2 flasks in RPMI1640 culture 
medium (no antibiotics given to prevent 
sialyltransferase inhibition), enriched with 1% 
FBS (to reduce BSA glycan-sialylation 
interference), at 37 °C under 5% CO2 [24, 25]. 
The media for MCF-10/A cells also included 
10 g/ml insulin and 5 g/ml hydrocortisone. In 
all studies, MCF-10/A and MCF-7/H cells 
were used within the first three passages, 
cultured for 73 hours to reach mid-exponential 
growth phase, and gathered by incubating for 5 
minutes at 37 °C in a solution containing 0.54 
mM EDTA, 154 mM NaCl, and 10 mM N-2-
Hydroxy-Ethyl-Piperazine-N-2-Ethane 
Sulfonic Acid (HEPES), pH 7.4 for ˂ 5 min at 
37 °C.   

Nutrient deprivation and Neu5Gc treatment 

Cells were split and cultivated in 
RPMI1640 culture media enriched with 1 
percent heat-inactivated human-serum 
(RPMI/HUS) rather than FBS prior to nutrient 
deprivation tests, culminating with the existing 
chasing-out Sia5Gc [26]. Following that, cells 
were either fed 10 mM Neu5Gc in RPMI/HUS 
medium or starved as described previously 
[27], briefly: Protocol for nutrient deprivation 
of cells in suspension: Cells were cultivated in 
Step 1 according to Section 2. 2. Stage 2: cells 
were resuspended in RPMI/HUS medium and 
pelleted for 5 minutes by centrifugation at 
1000 x g; cells were deprived of nutrients for 
15 minutes in serum-free media lacking 
Neu5Gc during this step. Stage 3: After 
centrifuging the cells two times in 37 °C PBS 
for 5-min, 1 mL aliquots of 105 cells mL1 
were pipetted slowly into 20 mL BD-Falcon 
tubes; the cells' metabolism was further 
nutrient-deprived for an extra 30-min 
throughout this step. Step 4: Equilibrate 105 
cell mL1 cell suspension aliquots in Neu5Gc-
PBS buffer tubes in a humidified incubator at 
37°C and 5% CO2 with constant shaking at 30 
rpms for 45 minutes; negative controls were 
kept in non-enriched PBS during this Neu5Gc-
supplementation step. Step 5: In the absence of 
supplemental Neu5Gc, the Neu5Gc-PBS 
solution was decanted, and the BD-Falcon 
tubes were gently tapped to loosen the gravity-
pelleted cells before being washed twice in 
warm (37 °C) PBS and pelleted by 5 minutes 
centrifugation each time; this process added an 
adequate 30 minutes of nutrient-deprivation 
metabolism. With the exception of lectin 
staining, which used nutrient-deprived cells 
under adherent circumstances, the preceding 5-
step technique resulted in 2 hours of nutrition 
deprivation, after which the cells were 
investigated using the techniques listed below. 
Step 1: Cells were cultivated for two days on 
sterilized glass microscope cover slips to 
create food shortage in adherent cells. Step 2: 
After 30 minutes on a sterile plastic rack in 
warm (37 °C) PBS buffer, the cover-slips were 
replaced with Neu5Gc-PBS solution for 60 
minutes of Neu5Gc supplementation (controls 
were retained in non-supplemented PBS), and 
then returned to PBS buffer for 30 minutes. At 
37 °C and 5% CO2, all incubations were 
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carried out in a humidified incubator with a 
consistent shaking rate of 30 rotations per 
minute. 

Cell viability assay 

Without fixation, cells were collected as 
stated above. Cell pellets were resuspended in 
PBS consisting of 1 mg/ml propidium iodide 
and incubated for 5 minutes at room 
temperature. Flow cytometry was used to 
examine the cells using a CyAnTM ADP flow 
cytometer (Beckman Coulter Inc., USA). The 
proportion of propidium iodide stained cells 
was used to calculate the number of dead cells.  

Flow cytometric analysis   

Ethanol-fixed cells were cultured on 96-
well plates (1*104 cells per well) after being 
rinsed twice with cold PBS. The fluorescein 
isothiocyanate (FITC)-labeled lectins were 
subsequently used to stain the plated cells 
(MAL-I, SNA, and WGA). The equipment 
parameters for fluorescence and compensation 
were the same for all studies when comparing 
mean fluorescence peaks intensity. For each 
specimen, data was obtained from at minimum 
10,000 cells. 

Lectin staining and cell imaging  

Cells were cultured on a cover-slip surface, 
and attached cells were fixed in 70% ice-cold 
ethanol for 15 minutes. Cells were stained with 
FITC-labeled lectins (MAL-I, SNA, and 
WGA, 5-g/mL) for 1 hour after being washed 
with PBS. After staining, cells were medicated 
with Ribonuclease-A (10 g/mL) and TO-PRO-
3 was used to counterstain the nuclei. 

Statistical analysis 

The independent t-test (SPSS version 19) 
was used to compare the means of the 
investigated parameters between the 
experimental groups. The differences were 
considered significant when p<0.05.  

Results and Discussion 

Neu5Gc treatment does not affect the cell 
viability  

The propidium iodide (PI) flow cytometric 
test has been widely used to evaluate apoptosis 
in several experimental approaches since its 
introduction. It is predicated on the notion that 

apoptotic cells are differentiated by DNA 
fragmentation and, as a consequence, 
reduction of nuclear DNA content, among 
other things. The use of a fluorochrome has 
the ability to bind and label DNA, such as PI, 
enables for a rapid and exact measurement of 
cell viability using flow cytometric analysis 
[28]. The proportion of viable cells for 
untreated MCF-10/A and MCF-7/H cells (PBS 
control) were 92.45 percent ±1.9 and 95.27 
percent ±2.8, respectively, utilizing a constant 
count of cells (3*105 cells mL−1). The cell 
viability of Neu5Gc-treated MCF-10/A and 
MCF-7/H cells was 94.16 percent ±1.7 and 
96.05 percent ±2.1, consecutively (Fig.1 A and 
B), indicating that exposure to Neu5Gc at the 
given conditions had no effect on cell viability. 

Sia5Gc treatment promotes differential 
expression of cell surface sialo-
glycoconjugates  

To investigate if Neu5Gc medication could 
influence display of cell surface glycans, 
particularly sialoglycans, flow cytometry using 
Neu5Ac linkage specific lectins (MAL-I, 
SNA, and WGA) was performed. As shown in 
Figure 2, the shared profile of untreated cells 
indicated an increase in the binding of SNA 
and WGA lectins. In contrast, the MAL-I 
lectin showed weak binding to the surface of 
untreated cells. Conspicuously, the Neu5Ac 
treated cells responded similarly but with a 
marked increase in the binding of SNA and 
WGA lectins whereas, to our surprise, the 
MAL-I force elevated binding to MCF-7/H 
cells but not for MCF-10/A cells (Fig. 2 A and 
B). We next conducted lectin-mediated 
staining accompanied by fluorescence 
microscopy evaluation. As shown in Figure 3, 
SNA and WGA lectins showed consistently 
strong fluorescence signals that demonstrated 
the more Neu5Gc-mediated sialoglycans' 
accumulation in the metabolic state of treated 
MCF-10/A and MCF-7/H cells contrasted with 
those of untreated MCF-10/A and MCF-7/H 
cells. Lower staining patterns were noted with 
MAL-I lectin on the surface of untreated 
MCF-10/A and MCF-7/H cells whereas, the 
treated MCF-10/A and MCF-7/H cells 
indicated conversely elevated levels of 
fluorescence (Fig. 3). Although the examined 
lectins are distributed in the Golgi region of 
normal cells, the malignant cells show diffuse 
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cytoplasm or diffuse cytoplasm/membrane 
distribution (Fig. 3). The high molecular mass 
of the MAL-I and SNA lectins renders a 
passive entrance unlikely, and fluorescence 
microscopy accepted a membrane-associated 
fluorescence. As a result, an increase in 
Neu5Gc-mediated sialoglycans on the outer 
leaflet of cellular membranes can be ascribed 
to an increase in SNA and MAL-I staining 
[29]. Because sialyltransferases associated 
with the biosynthesis of Neu5Ac (s) have been 
proven to be effective in the creation of 
Neu5Gc in mammals, involving humans, 
Neu5Gc may theoretically exist in any 
sialoglycans-producing mammalian cell if 
Neu5Gc is present. However, glycan-bound 
Neu5Gc is rarely noted in normal mammalian 
cells due to the extremely low effect of CMP-
Neu5Ac-Synthetase catalyzed formation of 
CMP-Neu5Gc, although a minute amount of 
Neu5Ac-rich glycan was detected during 
bioactive synthesis of some types of 
sialoglycoproteins in normal cells when the 
free Neu5Gc level in the cell.                                    

Thus, the presence of Neu5Gc in human 

cells and/or bodily fluid could indicate a 

problem with Neu5Gc metabolism. Other 

research studies have been noted that MAL-I, 

SNA, and WGA diagnose Neu5Gc-sialylated 

glycans kinds on the terminal branches [30-

33]. MAL-I, in particular, identifies glycans 

composed of Neu5Gc-Gal-GlcNAc with 

Neu5Ac at the 3 position of galactose, whereas 

SNA attaches preferentially to Neu5Gc-

sialylated glycans bonded to terminal 

galactose in a (α2→6) and (α2→3), to a lesser 

extent a  linkage. WGA adheres to almost all 

Neu5Gc-sialylated glycan isomers, in which 

its signal translates into a general degree of 

glycan-sialylation. This is in line with the 

results that both untreated cells have an 

abundance of α2→6 connected Neu5Gc-

sialylated glycans, but terminal α2→3 linked 

Neu5Gc residues are extremely restricted. 

More crucially, a contrasting of the treated cell 

profiles showed that MCF-7/H cells imposed a 

much wider variety of (α2→3) and 

(α2→6) Neu5Gc-containing sialylated-glycans 

than MCF-10/A cells, which demonstrated an 

extreme level of (α2→6) Neu5Gc-containing 

sialylated-glycans while retaining restrictions 

of (α2→3) Neu5Gc-mediated sialylated-

glycans. Thus, the current findings imply that 

Neu5Gc medication reflects differences in 

new-synthesis of the (α2→3) Neu5Gc-

containing sialylated-glycan structures on the 

surface of cancer cells resistant to 

chemotherapy rather than normal cells.   

Because of their flexibility, glycan 

structures that differ in their asialotopes have 

substantial topographic features in common 

and, as a result of this similarity, will bind to 

the same lectin molecule [34]. On the other 

hand, different types of lectins specific for the 

same asialotopes structure may recognize 

different binding regions of its surface [35]. To 

date, there are no antibodies have been 

identified to bind structural sialylated-glycan, 

such as α2,3– and α2,6–linked terminal sialic 

acid residues, whereas lectins have this 

specificity [36]. To the best of our knowledge, 

this is the first report demonstrating that 

Neu5Ac-specific plant lectins, specifically 

MAL-I, can be utilized in a metabolic-specific 

manner to distinguish between normal and 

cancer-bearing Neu5Gc-containing sialylated-

glycans, paving the way for rapid translation to 

clinical surroundings. When compared to 

Neu5Ac, Neu5Gc biomolecule amplifies the 

critical influence (by adding a single oxygen 

atom) in determining the activity of many 

diverse sialoglycans because all transporters 

and enzymes that operate on Neu5Ac can also 

operate on Neu5Gc. Given how naturally 

Neu5Ac chemical engineering occurs via these 

enzymatic approaches, Neu5Gc differential 

cell surface glycan expression may seem to be 

a promising approach at first, as the approach 

is focused on controlling the influx rate or 

modifying the Neu5Gc synthesis enzymes.
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Figure 1: Exclusion of propidium iodide was used to determine MCF-10/A and MCF-7/H cells viability. 

On ice for 20 minutes, cells were stained with 1 mg/ml propidium iodide (PI) and examined by flow 

cytometry in the PE-Texas Red setup. The fraction of PI stained cells was utilized to calculate the 

number of dead cells. The living and dead cells for MCF-10/A and MCF-7/H cells are displayed in 

cytograms in the exitance or lack of Neu5Gc (A), and the live cells are depicted in a bar diagram (B). 

The data are from three different tests, with standard deviation indicated by error bars.  

B 

A 

MCF-10/A 10 mM 

Neu5Gc 

MCF-10/A No 

Neu5Gc 

MCF-7/H No 

Neu5Gc 

MCF-7/H 10 mM 

Neu5Gc 
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Figure 2: Lectin binding analysis of MCF-10/A and MCF-7/H cells using flow cytometry. Flow 

cytometry was utilized to record the fluorescence attributed to FITC-lectin binding to -2,6 and -2,3 

sialylated surface moieties in the exitance or lack of 10 mM Neu5Gc, and the fluorescence attributed to 

FITC-lectin binding to α-2,6 and α-2,3 sialylated surface moieties was measured using bivariate 

sideward scattering (SS Lin) vs. FITC log variables The data comes from three separate experiments, 

and the error bars express the standard deviation. p value <0.001 is indicated by three asterisks. 

FITC Log 

WGA 

 SNA 

MAL-I 

10 mM Neu5Gc No Neu5Gc 10 mM Neu5Gc No Neu5Gc 

MCF-10/A MCF-7/H A 

B 
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WGA 

MCF-10/A cells 

MAL-I 

10 mM Neu5Gc  No Neu5Gc 

MCF-7/H cells 

10 mM Neu5Gc No Neu5Gc 

SNA 

 
Figure 3: Confocal imaging of MCF-10/A and MCF-7/H cells after lectin-mediated staining. Cells were 

treated for 2 hours with 10 mM Neu5Gc in the existence or lack of FITC-labeled lectins (WGA, SNA, 

and MAL-I) at a concentration of 5 µg/ml and stained for 1 hour with FITC-labeled lectins (WGA, SNA, 

and MAL-I) at a concentration of 5 µg/ml during food deprivation (green fluorescence). The nuclei were 

counter-stained with TO-PRO-3 after the cells were medicated with 50 µg/ml ribonuclease A. (blue 

fluorescence). The images have been ten times magnified. 

Therefore, insight gained from the study of 

“nonhuman” Neu5Gc nutrient-deprived 

environment, utilizing breast normal and BC 

cells as a model system, can offer a proof-of-

concept endeavors to unravel novel 

glycobiology biomarkers. In future, this 

biomarker can be used as a tool for both 

diagnostic and therapeutic, so called 

‘theranostic’. Ultimately, our results will pave 

the way for metabolic engineering methods to 

decorate cell surfaces with specific glycan 

epitopes, which is crucial for the 

implementation and optimization of BC 

diagnostic products.   

 
 

Conclusion 

The major focus of this study is that 

differential uptake of exogenous Neu5Gc 

could be used as a diagnostic test to identify 

BC cells resistance to chemotherapy. The 

evidence presented shows some differences 

between BC normal and malignant cells, but 

the additional studies required to demonstrate 

that this work could have predictive power for 

breast cancer prognosis. 
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 الملخص العربي

لخاليا األورام السرطانية المقاومة للعالج الكيماوي عند المعالجه بحمض جليكوسَّيَاليك تشكل زياده في   المتالزمة األيضية

 لخاليا بأفضلية كداللة حيويّةمقترناٍت سكرية تتبرعم خارجة من أسطح ا

 دينا م.م. الصادق1 , هيثم ع. بدر 2 , حفيظ أحمد
 1مصر-الزقازيق -جامعة الزقازيق -كلية الطب البيطري -األنسجة والخالياقسم 

 2مصر - جامعة الزقازيق -كلية الزراعة  -قسم الكيمياء الحيوية

 3الواليات المتحدة -ميرالند -شركة جليكومانترا

ل عمليّة تقدّم السرررطان يف يتم تمييز سطح الخلية السرطانية. تشتمتعلم كنهائي من البحث في علم السرطان هو الهدف ال

على خطوات عديدة منها ما يقوم علي اإلرتباط بأنواع محدده من المقترنات السكرية وهو ما يدير مفتاحا يسمح للسرطان بالنفررا  

ي تتبرعم خارجة من أسطح الخاليا أهميررة ة والتحمض السَّيَاليك للمقترنات السكري  الي »أبواب« الخلية السليمة. تكتسب وحدات

صة. وبتعبيررر أك ررر تحديرردا انررواع السرركرات الموجررودة فرري ال رردييات »اليررر شررائعة فرري الخاليررا البشرررية« مررن نرروع حمررض خا

 احرردهمادام نرروعين مررن خاليررا ال رردي البشررريه جليكوسَّيَاليك تعد واحده من اهم دالئل األورام السرطانيه. في هذا البحث تم استخ

( كنمررو و لدراسرره اخررتالف MCF-7/H( واخررري سرررطانية مقاومررة للعررالو الكيمرراوي  MCF-10/Aخاليا طبيعيررة سررليمه  

محتوي المقترنات السكرية علي أسطح هذه الخاليا عند المعالجه بحمض جليكوسَّيَاليك تحت ظررروف خاصرره مررن الحرمرران مررن 

يَاليك أو تفكيكهررا عنررد تخليق الجزيئات الحاملة لسرركرات حمررض جليكوكم في زياده في نشاط اإلنزيمات التي تتح  التغذيه. وجد سررَّ

 ,WGA)ظروف الحرمان من التغذيه في كال النوعين من الخاليا و لك طبقا لنتائج تجارب االلتصاق باللكتينات النباتيررة م ررل  

SNA, MAL-I   لكن لكتررين الماكيرراMAL-I اظهررر تحديرردا التصرراق قرروي علرري السررطح الخررارجي لخاليررا سرررطان ال رردي )

( موضررحا MCF-10/A  ( بينما تقع ضمن الحيررز داخررل الخلرروي فرري الخاليررا السررليمةMCF-7/Hو الكيماوي  المقاومة للعال

دام انررواع مررن اللكتينررات (. يعد هذا اول تقريررر ينتفررع بأسررتخ3( و  2تخصصيه عاليه لروابط حمض جليكوسَّيَاليك من نوع الفا  

( في األستهداف االنتقائي للخاليا السرطانية. هذه الطريقرره اتبتررت دقتهررا فرري االلتصرراق بررأنواع MAL-Iوتحديدا لكتين الماكيا   

ة فرري الررتكهن المبكررر للسرررطان  يَاليك علرري سررطح الخليرره السرررطانيه كداللررة حيويررّ محدده من الروابط الخاصه بحمض جليكوسررَّ

 ق التشخيص.وتحسين طر

 


