
CORE SYNERGY SCIENCE 

 

Introducing Core Synergy, a breakthrough supplement meticulously formulated to 

unlock the potential of cellular harmony by delving into the intricate science of 

glycoimmunology, sugar chains, and glycosaminoglycans (GAGs). Rooted in the 

depths of scientific understanding, Core Synergy stands as an unparalleled catalyst 

in fostering enhanced self vs nonself recognition systems for optimized cellular 

function and holistic well-being. 

 

Glycoimmunology, the frontier where sugar chains (glycans) intersect with the 

immune system, holds the key to orchestrating a sophisticated symphony within 

our cells. At the core of Core Synergy lies a strategic fusion of GAGs, essential 

components of glycans, known for their pivotal role in cellular communication, 

immune modulation, and distinguishing self from nonself. 

 

By synergistically integrating GAGs into its formulation, Core Synergy acts as a 

catalyst, fine-tuning the cellular mechanisms responsible for distinguishing the 

body's own cells from foreign invaders. This harmonization of cellular systems 



empowers the body to optimize its self-recognition, bolstering the immune 

response against external threats while promoting a balanced, healthy internal 

environment. 

 

Scientifically rigorous and precision-engineered, Core Synergy embodies the 

pinnacle of innovation in cellular health. Through its strategic approach to 

glycoimmunology and GAGs, this supplement stands as a beacon, guiding the 

body toward enhanced self-awareness and improved immune function for 

comprehensive health benefits. 

 

Experience the transformative potential of glycoimmunology and the profound 

impact of GAGs on cellular harmony with Core Synergy – your gateway to 

fortified self vs nonself recognition systems and overall cellular wellness. Unleash 

your body's inherent ability to achieve optimal health with Core Synergy. 

 

The Sugar Fix 

 

The human body consists of about 60 trillion cells, and nearly all of them have 

sugar chains protruding from their surfaces like hair and are responsible for 

communication between cells. Therefore, when the sugar chains are reduced, it 

becomes difficult for the wound to regenerate and our immunity becomes weak. 



 

Sugar chains play an important role in all biological activities. Following on from 

nucleic acids (the first chain of life) and proteins (the second chains of life), sugar 

chains have been described as the third chain of life. In order for sugar chains to 

work properly, you need to supplement the right kinds of "glyconutrients". 

Their diversity exceeds that even of DNA, with up to 25,000 genes, RNA, with 

approximately 360,000 mRNA, as every known cell is covered in glycans (sugars) 

which are as essential to life as a genome. Also, their structures exceed by orders 

of magnitude the number of the proteins encoded by our genome, which can be up 

to 400,000 proteins. This makes Glycoimmunology quintessentially supreme in all 

things health. 



 

The sugar chain is like the face of the cell. When we communicate with other 

people, we look at their face to identify them. Likewise, cells, as well as proteins 

and many other biological molecules, recognize sugar chains exposed to cell 

surfaces and bind to them to achieve mutual communication. Viruses, bacteria and 

pathogenic toxins also recognize sugar chains, bind to them, and invade cells. 

 

 

In immunology, the discrimination of self and non-self determines whether a 

pathogen is ameliorated, or whether an autoimmune reaction occurs. At the heart 

of many of these reactions is how glycans (sugars) dictate the 

immune/inflammatory response. 

 



Sugar chains come in diverse structures and lengths, and their composition can 

vary widely. These chains can be attached to proteins (forming glycoproteins), 

lipids (forming glycolipids), or can exist independently. They are involved in 

numerous biological functions, including immune responses, regulating cell 

growth and development, and determining how cells interact with each other and 

with their environment. 

 

In essence, sugar chains serve as essential components that facilitate various 

biological processes, contributing significantly to the proper functioning of cells 

and the overall functioning of the body. 

 



Sugar chains, also known as glycans, can be composed of various types of sugar 

molecules linked together in specific sequences. The specific composition and 

arrangement of these sugars determine the structure and function of the glycan. 

 

Common types of sugar molecules that can make up a sugar chain include: 

 

Monosaccharides: These are single sugar units, such as glucose, galactose, 

mannose, and others. Monosaccharides are the building blocks of more complex 

sugars. 

 

Disaccharides: These are formed by the combination of two monosaccharide 

units. Examples include sucrose (glucose + fructose), lactose (glucose + galactose), 

and maltose (glucose + glucose). 

 

Oligosaccharides: These are composed of several (usually 3 to 10) 

monosaccharide units linked together in various arrangements. 

 

Polysaccharides: These are large sugar molecules composed of numerous 

monosaccharide units, sometimes numbering in the hundreds or thousands. 

Examples include starch, glycogen, and cellulose. 

 

The specific arrangement and linkage of these sugars determine the type and 

structure of the glycan, which plays a crucial role in its function within the body, 

such as in cell signaling, protein folding, immune responses, and various biological 

processes. Glycans can be highly diverse due to the different combinations and 

arrangements of these sugar molecules. 

 

The Role of Sugar Chains in Self vs. Nonself and Autoimmunity 

 



Sugar chains act like identification tags, helping our immune system distinguish 

between what belongs to our body (self) and what is foreign (nonself), such as 

bacteria, viruses, or fungus. 

 

In a healthy immune system, these sugar chains on our cells send signals that tell 

the immune cells, "Hey, I'm part of the body, so don't attack me." This 

recognition process helps our immune system know which cells are ours and which 

are invaders that need to be fought off. 

 

However, in autoimmune diseases, something goes wrong with these identification 

tags. Changes in the patterns or structures of these sugar chains might confuse the 

immune system. Instead of recognizing our own cells as "self," the immune system 

mistakenly sees them as "nonself" or invaders. This confusion leads to the immune 

system attacking our own healthy tissues, causing inflammation and damage. 

 

So, the role of sugar chains in self vs. nonself is to help the immune system 

recognize and distinguish between what's a part of our body and what's a threat. 

When there are issues with these sugar chains, it can lead to the immune system 

mistakenly attacking our own cells, contributing to autoimmune diseases. 

Scientists are studying these sugar chain interactions to better understand 

autoimmune diseases and develop treatments to restore the proper recognition of 

self and nonself by the immune system. 

 

Sugar Chains & Inflammation 

 

Sugar chains play a role in inflammation through their interactions with various 

cells and molecules in the immune system. 



 

 

Inflammation is the body's response to injury, infection, or irritation, and glycans 

can influence this process in several ways: 

 

Cell Recognition: Glycans on the surface of cells act as identifiers, helping the 

immune system distinguish between "self" cells and potentially harmful substances 

or invaders. Changes in the types or patterns of glycans on cell surfaces can trigger 

immune responses, potentially leading to inflammation. 

 

Cell Signaling: Glycans can attach to proteins (glycoproteins) involved in cell 

signaling pathways. These interactions can affect how immune cells communicate 

with each other and with other cells in the body, influencing the inflammatory 

response. 

 

Immune Cell Activation: Certain glycans can bind to receptors on immune cells, 

activating these cells and prompting them to initiate an immune response. This 



activation can lead to the release of inflammatory molecules, contributing to the 

inflammatory process. 

 

Regulation of Inflammatory Molecules: Glycans can modify the behavior of 

molecules involved in inflammation, such as cytokines or enzymes. Changes in the 

structure or presence of glycans can influence the production or function of these 

molecules, impacting the extent and duration of inflammation. 

 

Overall, the interactions between sugar chains and components of the immune 

system can modulate the inflammatory response. Changes in the composition or 

structure of glycans can sometimes lead to an imbalance in immune responses, 

potentially contributing to chronic inflammation or autoimmune conditions. 

 

The Sugar Links 

 

N-linked glycosylation, otherwise known as Asparagine N-linked glycosylation, 

is a biological process where sugar molecules, known as glycans, are linked to 

specific proteins inside cells. This process occurs in a specific way where the sugar 

chains get connected to the protein at certain spots, usually where a particular 

sequence of amino acids is found. 

 

Imagine a protein as a string of beads (amino acids). During n-linked 

glycosylation, sugar molecules are attached at specific locations along this string, 

creating a modified protein structure. This modification can affect how the protein 

functions, where it goes in the cell, and how it interacts with other molecules. 

 

N-linked glycosylation is important for many essential functions in the body, such 

as helping proteins fold correctly, aiding in cell-to-cell communication, and even 

determining how long a protein stays active in the body. Overall, it's a crucial 

process that influences how proteins work and how cells function properly. 

 



 

 

 

O-linked glycosylation is a biological process in which sugar molecules, called 

glycans, are attached to specific proteins in a cell. This process occurs by linking 

these sugars to specific oxygen atoms in amino acids, such as serine (Ser) or 

threonine (Thr), found in the protein chain. 

 



Think of proteins as strings of amino acid beads. During O-linked glycosylation, 

certain sugar molecules get attached to specific oxygen atoms on these amino 

acids, kind of like adding decorations or beads onto a string at particular spots. 

This modification helps change the protein's structure and function. 

 

O-linked glycosylation plays a crucial role in various biological processes, 

including: 

 

Protein Function: It can modify how proteins fold and how they interact with 

other molecules in the cell. 

 

Cell-to-Cell Communication: These sugar modifications on proteins can affect 

how cells communicate with each other and their environment. 

 

Cell Signaling: O-linked glycans on proteins can act as signals, influencing 

cellular processes like growth, development, and immune responses. 

 

In simple terms, O-linked glycosylation is like adding small sugar decorations to 

specific spots on proteins. These decorations help proteins function properly and 

play important roles in how cells communicate and function in the body. 

 

The Sugar Chain Connection 

 

Sugar chains play a crucial role in linking various molecules within the body. They 

are involved in forming connections between proteins, lipids, and other 

carbohydrates, contributing to the structural integrity and functionality of cells and 

tissues.  



 

The Synergistic Sugars 

 

 Heparan Sulfate – Nattokinase 

 Chondriotin Sulfate 

 Dermatan Sulfate – Sea Algae [R] 

 Keratan Sulfate – Sea Algae [R] 

 Hyaluronan – Hyaluronic Acid 

 GalNAc (N-acetylgalactosamine) – Vitis vinifera (Grape seed extract) [R] 

 GlcNAc (N-Acetylglucosamine) – Glucosamine 

 Gal (Galactose) – Flax, Beets, Sunflower, Licorice, Cherry, Ginger, Olive 

[R] 

 Man (Mannose) – D-Mannose 

 Fuc (Fucose) – Fucodian/Bladderwrack 

 Xyl (Xylose) – Birch Bark 

 Sialic Acid - Edible Bird's Nest (EBN) 

 GlcA (Glucuronic acid) – Plant Gums 

 IdoA (Iduronic Acid) – Sea Algae, Fruits, Vegetables, Plant Gums 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5620642/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5620642/
https://pubchem.ncbi.nlm.nih.gov/compound/24154
https://pubchem.ncbi.nlm.nih.gov/compound/6036


 

The effects of sugar chains on linking can be understood in several ways: 

 

Cellular Recognition and Signaling: Glycans often act as recognition sites on the 

surface of cells, enabling them to interact with other cells or molecules. These 

interactions are vital for cell signaling, adhesion, and communication, facilitating 

processes such as immune responses, tissue development, and wound healing. 

 



Protein Folding and Stability: In glycoproteins, sugar chains assist in protein 

folding and stability. They can influence the conformation of proteins, helping 

them attain their correct three-dimensional structures, which is crucial for their 

proper function. 

 

Lubrication and Protection: In mucus and other bodily secretions, glycans form 

gel-like structures that provide lubrication and act as protective barriers. This 

property helps protect tissues and surfaces from damage or infection. 

 

Cellular Attachment and Migration: Glycans facilitate cellular attachment to 

extracellular matrix components, allowing cells to adhere and migrate during 

processes like tissue repair, embryonic development, and immune response. 

 

Modulation of Enzyme Activity: Glycans can modify the activity of enzymes by 

binding to them. This interaction can either activate or inhibit the enzyme's 

function, regulating various biochemical processes within the body. 

 

Pathogen Recognition and Defense: Sugar chains on the surface of pathogens can 

be recognized by the immune system, triggering immune responses against 

infections. This recognition is often a critical step in the body's defense mechanism 

against invading microorganisms. 

 



 

 

Overall, sugar chains serve as essential mediators in linking and modulating 

various biological processes, contributing significantly to the proper functioning 

and integrity of cells, tissues, and biological systems. 

 

The Role of Sugar Chain in Glycan Shields used by Pathogens 

 

Sugar chains play a crucial role in the formation of glycan shields used by 

pathogens as a defense mechanism against the host immune system. Glycan shields 

are protective layers of glycans that cover the surface of certain pathogens, such as 

viruses and bacteria, enabling them to evade detection by the immune system and 

aiding their survival within the host. 



 

Here's how sugar chains contribute to glycan shields: 

 

Camouflage and Mimicry: Pathogens can cover themselves with host-like 

glycans, making them appear more similar to the host's cells. This similarity can 

help them evade recognition by the immune system, as the immune cells might not 

distinguish between the pathogen and the host cells due to the similar surface sugar 

structures. 

 

Blocking Antibody Binding Sites: Some pathogens display specific sugar chains 

on their surface that obstruct the binding sites of antibodies. Antibodies are crucial 

components of the immune response and typically recognize specific structures on 

pathogens. By covering these sites with sugar chains, pathogens can hinder 

antibody recognition and neutralization. 



 

Molecular Diversity: Pathogens can display a variety of different sugar chains on 

their surfaces, creating a diverse and constantly changing shield. This diversity 

makes it challenging for the immune system to generate a strong and specific 

response against the pathogen, allowing it to persist and evade elimination. 

 

Enhanced Stability: Glycan shields can contribute to the stability of pathogens by 

protecting them from various environmental factors and host immune responses. 

This shield provides a layer of defense against the host's immune system, enabling 

the pathogen to survive and proliferate. 

 



Understanding the role of sugar chains in glycan shields is crucial in developing 

strategies for combating infectious diseases. Research aimed at targeting specific 

glycans or disrupting glycan shield formation is important in developing treatments 

that can effectively counteract pathogens' ability to evade the immune system. 

 

The Role of Sugar Chains with Mannose Binding Lectin and Toll Like 

Receptors in the Innate Immune System 

 

Sugar chains also play a crucial role in the innate immune system by interacting 

with specific proteins called mannose-binding lectin (MBL) and toll-like 

receptors (TLRs). 

 

 

Mannose-Binding Lectin (MBL): MBL is a protein that can recognize certain 

sugar structures, particularly those containing mannose residues, commonly found 

on the surface of pathogens. When MBL detects these specific sugar chains on 

pathogens, it binds to them, marking the pathogens for destruction. This binding 

activates a cascade of immune responses, including the activation of complement 

proteins that can lead to the destruction and elimination of the pathogen. 



 

Mannose-binding lectin (MBL) is part of a group of proteins called "lectins" that 

play a role in recognizing and binding to certain sugars on the surface of bacteria, 

viruses, and other pathogens. 

 

MBL specifically recognizes sugars containing mannose, which are commonly 

found on the surfaces of many harmful microorganisms. When MBL attaches to 

these sugars on a pathogen, it signals the immune system that something 

potentially harmful is present. This activation sets off a series of reactions that can 

help the body destroy the invading microorganisms, either by directly attacking 

them or by marking them for destruction by other immune cells. 

 

In essence, Mannose-binding lectin is like a "scout", or “sentinel” for the immune 

system, identifying certain sugars on the surface of pathogens and triggering an 

immune response to help protect the body against infections. 

 

Toll-Like Receptors (TLRs): Toll-like receptors (TLRs) are like security guards 

for our immune system. They're proteins found on the surface of immune cells that 

act as detectors, scanning for specific patterns associated with harmful invaders 

like bacteria, viruses, or other pathogens. 

 

When a TLR spots these patterns, known as "pathogen-associated molecular 

patterns" (PAMPs), it signals the immune system that there might be an invasion. 

This alarm sets off a chain reaction, activating the immune response. This response 

can include sending signals to other immune cells, triggering inflammation, and 

producing substances to attack and eliminate the invading pathogens. 

 

In simple terms, Toll-like receptors are like the body's security system. They 

recognize patterns associated with harmful invaders and help kickstart the body's 

defense against infections to keep us healthy. 

 



In summary, sugar chains on the surface of pathogens serve as molecular patterns 

that are recognized by proteins like MBL and TLRs in the innate immune system. 

When these proteins detect specific sugar structures on pathogens, they trigger 

immune responses, leading to the identification, targeting, and elimination of the 

invading pathogens, thus playing a crucial role in the body's defense against 

infections. 

 

C-Type Lectin Receptors 

 

C-type lectin receptors (CLRs) are proteins found on the surface of certain immune 

cells. Think of them as sensors that help our immune system recognize and 

respond to specific sugar molecules on the surfaces of viruses, bacteria, fungi, 

and other invaders. 

 

These receptors are specialized in identifying distinct sugar patterns on the surface 

of pathogens. When a CLR detects these patterns, it sends signals to the immune 

system, acting like a warning bell that there might be an invasion. 

 

Once activated, CLRs trigger immune responses that help the body fight off the 

invaders. These responses can include activating immune cells, such as dendritic 

cells, to engulf and destroy the invaders, as well as signaling other parts of the 

immune system to join the defense. 

 

In simple terms, C-type lectin receptors are like immune system detectors that spot 

specific sugar patterns on germs and pathogens, helping the body recognize and 

respond to potential threats, ultimately protecting us from infections. 

 

The Role of C-Type Lectin Receptors in Viral, Bacterial, and Fungal 

Infections 

 



C-type lectin receptors (CLRs) are proteins found on the surface of certain immune 

cells that play a vital role in recognizing and responding to various pathogens, 

including viruses, bacteria, and fungi. 

 

Viral Infections: CLRs can recognize specific sugar patterns on the surface of 

viruses. When a CLR detects these patterns, it triggers an immune response, 

helping the body identify and fight the viral infection. CLRs also contribute to the 

activation of immune cells, such as dendritic cells, which play a crucial role in 

initiating antiviral responses. 

 

Bacterial Infections: Similar to viruses, bacteria also have distinctive sugar 

structures on their surface. CLRs can recognize these bacterial sugars and trigger 

immune responses against bacterial infections. They contribute to the activation of 

immune cells that engulf and destroy bacteria, as well as the production of 

molecules that help combat bacterial invaders. 

 

Fungal Infections: Fungi have complex sugar molecules on their surface, and 

CLRs are essential in recognizing these fungal sugars. When CLRs detect fungal 

patterns, they initiate immune responses against fungal infections. These responses 



can involve the activation of immune cells, the production of antifungal molecules, 

and the coordination of an effective defense against fungal invaders. 

 

Overall, C-type lectin receptors are crucial components of the immune system that 

recognize specific sugar patterns on the surface of pathogens. By detecting these 

patterns, CLRs help initiate immune responses tailored to combat viral, bacterial, 

and fungal infections, contributing significantly to the body's defense against 

various pathogens. 

 

The Role of DC-SIGN in Immune Function 

 

DC-SIGN (Dendritic Cell-Specific Intercellular adhesion molecule-3-Grabbing 

Non-integrin) is a type of C-type lectin receptor found on the surface of certain 

immune cells, particularly dendritic cells. 

 

The role of sugar chains (glycans) with DC-SIGN is significant in the immune 

system's recognition and interaction with pathogens. DC-SIGN has a unique ability 

to recognize specific sugar patterns on the surfaces of various pathogens, including 

viruses, bacteria, and fungi. 

 

When these sugar chains on pathogens match the recognition patterns of DC-

SIGN, the receptor binds to these sugars. This binding serves several purposes: 

 

Pathogen Recognition: DC-SIGN acts as a "sugar sensor," recognizing and 

binding to distinct sugar structures on pathogens. This interaction helps the 

immune system identify and capture pathogens, marking them for further 

investigation or destruction. 

 

Immune Response Initiation: Upon binding to these sugar chains, DC-SIGN 

triggers specific immune responses. It can initiate signaling pathways that activate 



immune cells and promote the uptake of pathogens for processing and presentation 

to other immune cells, contributing to the body's defense against infections. 

 

Inflammatory Responses: DC-SIGN engagement with certain sugar chains can 

also influence the immune system's inflammatory responses. This interaction may 

modulate the release of inflammatory molecules (cytokines) and affect the overall 

immune response to pathogens. 

 

Overall, the role of sugar chains with DC-SIGN is pivotal in the immune system's 

ability to recognize, capture, and initiate responses against various pathogens. DC-

SIGN's recognition of specific sugar patterns contributes significantly to the body's 

defense mechanisms by identifying and responding to potential threats. 

 

The Role of Sugar Chains in Cytokine Signaling in the Immune System 

 

In the immune system sugar chains also play a role in cytokine signaling, which is 

essential for communication between cells and regulating immune responses. 

 

Cytokines are small proteins that act as messengers, transmitting signals between 

immune cells to coordinate the body's response to infections or other challenges. 

Glycans on the surface of cells and proteins can influence cytokine signaling in a 

few ways: 

 

Cell-to-Cell Communication: Sugar chains on cell surfaces can interact with 

cytokines, facilitating their binding to receptors on neighboring cells. This 

interaction helps in transmitting signals between immune cells, influencing their 

behavior and responses. 

 

Regulation of Cytokine Receptor Function: Glycans can modify the structure 

and function of cytokine receptors on cell surfaces. This modification can affect 



how these receptors recognize and bind to cytokines, thereby influencing the 

strength or duration of the immune response triggered by these signaling 

molecules. 

 

Modulation of Cytokine Activity: Glycans can directly bind to cytokines, altering 

their activity or stability. This interaction can impact the cytokines' ability to 

initiate or dampen immune responses. 

 

In essence, sugar chains on cell surfaces and associated proteins participate in 

cytokine signaling by facilitating the interaction between cytokines and their 

receptors, influencing immune cell responses, and regulating the intensity and 

duration of immune reactions. This interplay contributes significantly to the proper 

functioning and regulation of the immune system in response to various 

challenges, including infections and inflammatory conditions. 

 

The Role of Glycosaminoglycans in the Immune System and Inflammation 

 

Glycosaminoglycans (GAGs) are a type of long, unbranched polysaccharides 

found in the extracellular matrix of connective tissues. They play several important 

roles in the immune system and inflammation: 

 

Cellular Communication: GAGs help facilitate communication between cells of 

the immune system. They serve as a platform for cell-to-cell interactions and 

signaling, allowing immune cells to communicate effectively during the immune 

response against infections or injuries. 

 

Inflammatory Response Regulation: GAGs can modulate the inflammatory 

response by interacting with various inflammatory molecules. They can bind to 

and regulate the activity of cytokines, chemokines, and other signaling molecules 

involved in inflammation, influencing the intensity and duration of the 

inflammatory process. 



 

Immune Cell Function: GAGs are involved in the migration and activation of 

immune cells. They can guide immune cells to sites of infection or injury by 

providing a matrix through which these cells can move. Additionally, GAGs can 

interact with receptors on immune cells, influencing their activation and function. 

 

Tissue Repair and Healing: GAGs contribute to tissue repair and wound healing 

processes. They help create a supportive environment for cell growth, providing 

structural integrity to tissues, and aiding in the repair of damaged areas. 

 

Barriers and Protection: Some GAGs, like heparan sulfate, contribute to the 

protective barrier function in tissues and help prevent the spread of pathogens by 

acting as a physical barrier. 

 

In summary, GAGs play integral roles in the immune system by regulating 

inflammation, facilitating cell communication, guiding immune cell movement, 

and contributing to tissue repair. Their presence and functions within the 

extracellular matrix are essential for maintaining a balanced and coordinated 

immune response while aiding in the body's defense against infections and 

promoting tissue healing. 

 

The Role of Sugar Chains and Glycosaminoglycans in the Glycocalyx 

 

The glycocalyx is a layer of sugars (sugar chains and glycosaminoglycans) that 

coats the surface of many cells in our body. It acts like a fuzzy coat made up of 

sugar molecules that cover the outer surface of cells, creating a protective and 

interactive barrier between the cell and its environment. 

 

Here's the role of sugar chains and glycosaminoglycans in the glycocalyx: 

 



Protection: The glycocalyx acts as a protective layer around cells, shielding them 

from damage caused by physical stress or chemical factors in the external 

environment. 

 

Cell Recognition: Sugar chains in the glycocalyx contain unique patterns that help 

cells recognize each other and communicate. They play a crucial role in cellular 

interactions, such as immune cells recognizing foreign invaders or cells 

recognizing and adhering to one another during tissue development. 

 

Cell Signaling: Sugar chains in the glycocalyx can interact with signaling 

molecules, including hormones and growth factors. These interactions can 

influence how cells respond to external signals, affecting their behavior and 

functions. 

 

Fluid Balance and Filtration: Glycosaminoglycans within the glycocalyx, such 

as heparan sulfate, contribute to regulating fluid balance and acting as a filter in 

tissues. They help maintain proper hydration levels and play a role in controlling 

the movement of molecules and cells across cell barriers. 

 



In essence, the glycocalyx, composed of sugar chains and glycosaminoglycans, 

serves as a multifunctional interface between cells and their environment. It's 

involved in cell protection, communication, recognition, and regulation, playing a 

critical role in various biological processes throughout the body. 

 

The Role of Furin in Immune System 

 

Furin, an enzyme found in cells, plays a crucial role in the immune system by 

processing various proteins involved in immune responses. Furin modulates the 

activity of several immune-related proteins through proteolytic cleavage, 

influencing their functionality and activation. 

 

Proteolytic cleavage is like using scissors to cut a long piece of ribbon into 

smaller, useful sections. In biology, it's a process where enzymes, like scissors, cut 

larger protein molecules into smaller pieces at specific spots. 

 

Imagine a protein as a long chain made up of smaller building blocks called amino 

acids. Proteolytic cleavage occurs when enzymes, known as proteases, precisely 

cut this long chain at particular points. These cuts are like strategic clips along the 

chain, dividing it into smaller segments. 

 

This process is important because it changes the structure or function of proteins. 

Sometimes, the clipped parts are necessary to activate a protein or to modify its 

role in the cell. By cutting these proteins, the cell can create new forms or activate 

specific functions needed for various tasks, such as signaling, cell communication, 

or other biological processes. 

 

In simple terms, proteolytic cleavage is like cutting a long protein chain into 

smaller, functional pieces, allowing the cell to control how these proteins work and 

what tasks they perform within the body. 

 



Some of the key roles of furin in the immune system include: 

 

Activation of Immune Signaling Molecules: Furin processes and activates certain 

proteins involved in immune signaling pathways. For example, it cleaves precursor 

proteins, converting them into their active forms. This activation step is crucial for 

initiating immune responses against infections or other challenges. 

 

Maturation of Cell Surface Receptors: Furin helps in the maturation and 

activation of cell surface receptors that are essential for immune cell 

communication and signaling. By processing these receptors, furin ensures their 

proper function, allowing immune cells to respond effectively to external stimuli. 

Processing of Cytokines and Chemokines: Furin cleaves precursor forms of 

cytokines and chemokines, which are signaling molecules involved in immune cell 

communication, inflammation, and immune regulation. By activating these 

molecules, furin contributes to the regulation of immune responses. 

 

Viral Entry and Pathogen Processing: Furin is also involved in processing 

certain viral proteins, impacting the infectivity and pathogenicity of certain viruses. 

This role is important in the host defense against viral infections. 

 

In summary, furin's role in the immune system involves processing and activating 

various proteins and molecules that are crucial for immune cell function, signaling, 

and the body's defense against infections. Its involvement in protein processing and 

activation contributes significantly to the orchestration and regulation of immune 

responses. 

 

The Role of Clathrin in Immune & Inflammatory Signaling 

 

"The golden ratio is the key to universal physics." - Sir Edward Victor Appleton, 

Nobel laureate in physics (1947) 



Internally, this Golden Ratio, or Fibonacci sequence, is represented by a protein 

called Clathrin. 

 

Clathrin-coated vesicles are spherical structures formed by clathrin proteins that 

help transport molecules within cells. Clathrin proteins assemble into a lattice-like 

structure known as a triskelion, which consists of three legs joined at a central 

hub. Multiple triskelions combine to form the coat of a clathrin-coated vesicle. 

 

This symbol has historical and cultural significance and has been found in various 

ancient cultures and civilizations. It often represents concepts like motion, 

progress, cycles, or the unity of three elements. 

 

In cellular biology, the "triskelion" is used to describe a structural unit composed 

of three clathrin molecules. These clathrin triskelions assemble into a lattice 

structure to form the coat of clathrin-coated vesicles, which are involved in 

intracellular transport within cells. 

 



An Archimedean spiral is a geometric shape characterized by a continuous spiral 

with a constant separation between each turn. 

 

It is named after the ancient Greek mathematician Archimedes, who studied and 

described its properties.  

 

This spiral shape is found in various natural phenomena, such as the arrangement 

of petals in some flowers, certain shells, and the pattern of some galaxies.  

 

Clathrin forms a triskelion, which is an Archimedean spiral, which is the Golden 

Spiral of Life. 

 

 

 



 

 

 

Coat-proteins, like clathrin, are used to build small vesicles in order to transport 

molecules within cells. This vesicles allows cells to communicate, to transfer 



nutrients, to import signaling receptors, to mediate an immune response after 

sampling the extracellular world, and to clean up the cell debris left by tissue 

inflammation.  

 

In other words, Clathrin facilitates life as we know it. It is what connects the 

external to the internal.  

 

Clathrin then goes on to form a soccer ball shape to transport cargo which 

resembles a Bucky-ball, otherwise known as a Buckminsterfullerene. The shape 

defined by Bucky balls is also found in the Carbon 60 molecule. 

 

 

Clathrin, primarily known for its role in endocytosis (the process of internalizing 

substances into cells), plays a role in immune and inflammatory signaling by 

facilitating the internalization and processing of various immune-related receptors 

and signaling molecules. 



Receptor Internalization: Clathrin-coated vesicles help internalize immune 

receptors, such as Toll-like receptors (TLRs), cytokine receptors, and antigen 

receptors, after they bind to their respective ligands or antigens. This 

internalization process is crucial for terminating or modulating immune signaling 

by removing receptors from the cell surface. 

 

Regulation of Signaling Molecules: Clathrin-mediated endocytosis regulates the 

levels of signaling molecules involved in immune responses. For instance, clathrin-

coated vesicles are involved in the internalization of certain cytokine receptors, 

contributing to the downregulation of cytokine signaling and preventing excessive 

immune responses. 

 

Antigen Presentation: Clathrin-coated vesicles are involved in the processing and 

presentation of antigens. They contribute to the formation of endosomes where 

antigens are processed and subsequently presented by major histocompatibility 

complex (MHC) molecules to activate T cells, an essential process in adaptive 

immune responses. 

 

Inflammatory Signaling Regulation: Clathrin-mediated endocytosis can 

modulate inflammatory signaling pathways by internalizing and regulating the 

activity of key inflammatory receptors and mediators. This process helps control 

the duration and intensity of inflammatory responses. 

 

In summary, while clathrin's primary function is associated with vesicle formation 

and intracellular trafficking, its involvement in immune and inflammatory 

signaling lies in regulating the internalization, processing, and modulation of 

various immune receptors and signaling molecules. Clathrin-mediated endocytosis 

contributes to the fine-tuning and regulation of immune responses, impacting the 

overall immune and inflammatory signaling pathways. 

 

The Role of Mannose with Clathrin 

 



Mannose plays a role in the process of clathrin-mediated endocytosis. In some 

instances, proteins or molecules containing mannose residues or mannose-like 

structures can interact with specific receptors that facilitate their uptake into cells 

via clathrin-coated vesicles. 

 

Certain proteins or ligands on the cell surface contain mannose residues that act as 

recognition signals for mannose-specific receptors. These receptors, such as 

mannose receptors or other C-type lectin receptors found on the cell membrane, 

can recognize and bind to molecules containing mannose structures. 

 

When these mannose-containing molecules bind to their respective receptors, it can 

trigger a process called clathrin-mediated endocytosis. Clathrin-coated pits on the 

cell membrane assemble around the bound receptors and ligands, forming clathrin-

coated vesicles that internalize these molecules into the cell. 

 

In this context, mannose or mannose-like structures serve as recognition signals 

that help facilitate the uptake of specific molecules or ligands into cells through 

clathrin-coated vesicles. This interaction between mannose-containing molecules 

and mannose receptors can contribute to cellular processes involving the 

internalization and transport of certain substances within the cell. 

 

The Role of Mannose 6 Phosphate with Clathrin 

 

Mannose 6-phosphate (M6P) is a molecule that plays a crucial role in directing 

certain proteins to specific cellular compartments, particularly lysosomes. Clathrin-

coated vesicles are involved in transporting proteins containing M6P from the 

Golgi apparatus to lysosomes through a process called lysosomal targeting. 

 

Here's the role of Mannose 6-phosphate (M6P) with clathrin: 

 



Lysosomal Targeting: Proteins that need to be transported to lysosomes for 

degradation or specific functions are tagged with M6P in the Golgi apparatus. 

These M6P-tagged proteins then bind to M6P receptors located on clathrin-coated 

vesicles. 

 

Clathrin-Coated Vesicle Formation: The binding of M6P-tagged proteins to 

M6P receptors triggers the formation of clathrin-coated vesicles around these 

cargo molecules. In other words, MANNOSE FORMS GOLDEN SPIRAL OF 

LIFE! 

 

Vesicular Transport: Clathrin-coated vesicles containing M6P-tagged proteins 

bud off from the Golgi apparatus and are transported to endosomes. From 

endosomes, these vesicles ultimately fuse with lysosomes, delivering the M6P-

tagged proteins to their destination. 

 

Lysosomal Function: Once delivered to lysosomes, the M6P-tagged proteins are 

processed and degraded or participate in lysosomal functions, contributing to 

cellular maintenance and degradation of cellular waste. 

 

In summary, Mannose 6-phosphate (M6P) acts as a "zip code" signal for proteins 

destined for lysosomes. Clathrin-coated vesicles recognize these M6P-tagged 

proteins and help transport them from the Golgi apparatus to lysosomes, 

facilitating their roles in cellular maintenance, degradation, and recycling. 

 

The Hijacking of The Golden Spiral of Life 

 

Pathogens, such as certain viruses and bacteria, can hijack the cell's normal 

processes, including clathrin-mediated endocytosis, to gain entry into the cell. 

 

Here's a simple explanation of how pathogens hijack clathrin: 



 

Attachment and Entry: Pathogens have specific molecules on their surface that 

can bind to receptors on the cell's surface. Some pathogens exploit these cell 

surface receptors involved in clathrin-mediated endocytosis to gain entry into the 

cell. 

 

Triggering Internalization: By binding to these receptors, pathogens trigger a 

process that initiates the formation of clathrin-coated pits on the cell membrane. 

These pits begin to invaginate (fold inward) and form clathrin-coated vesicles. 

 

Enclosure and Transport: The pathogens, bound to the cell surface receptors, 

become enclosed within the newly formed clathrin-coated vesicles. The vesicles 

pinch off from the cell membrane and transport the pathogens into the cell's 

interior. 

 

Uncoating and Release: Once inside the cell, the clathrin-coated vesicles lose 

their clathrin coat, and the pathogens are released into the cytoplasm. From there, 

the pathogens can begin to replicate or exert their effects, potentially causing 

infection and disease. 

 

In essence, pathogens can exploit the cell's normal process of clathrin-mediated 

endocytosis by binding to cell surface receptors involved in this process. This 

hijacking allows them to trick the cell into engulfing and transporting them inside, 

where they can potentially cause harm or replicate, leading to infection. 

 

There are several natural compounds that have shown potential as inhibitors of 

clathrin-mediated endocytosis in scientific studies. Some of these compounds are 

derived from plants, herbs, or other natural sources and have demonstrated the 

ability to interfere with the process of clathrin-coated vesicle formation or the 

internalization of molecules into cells through clathrin-mediated pathways. 

 



Examples of natural clathrin-mediated endocytosis inhibitors include: 

 

Plant-derived compounds: Various compounds extracted from plants or herbs, 

such as specific polyphenols, flavonoids, alkaloids, and extracts from traditional 

medicinal plants, have demonstrated potential as inhibitors of clathrin-mediated 

endocytosis. These compounds often exhibit their effects by interfering with key 

steps in the endocytic process. 

 

The Role of Inositol with Clathrin 

 

Inositol, a type of sugar alcohol, plays a role in cellular signaling pathways and 

membrane dynamics, including clathrin-mediated endocytosis. 

 

Here's the role of inositol with clathrin: 

 

Phosphoinositides: Inositol is a key component in the synthesis of 

phosphoinositides, which are a group of signaling molecules found in cell 

membranes. Phosphoinositides, such as phosphatidylinositol 4,5-bisphosphate 

(PIP2) and phosphatidylinositol 3-phosphate (PI3P), are crucial for regulating 

membrane trafficking and the assembly of clathrin-coated vesicles during 

endocytosis. 

 

Membrane Recruitment: Certain phosphoinositides, particularly PIP2, act as 

binding sites for various proteins involved in clathrin-mediated endocytosis. They 

recruit these proteins, including adaptor proteins and clathrin itself, to specific 

regions of the cell membrane, facilitating the assembly of clathrin-coated pits. 

 

Regulation of Endocytosis: Inositol phosphates, derived from inositol, participate 

in regulating the dynamics of clathrin-coated vesicles by influencing the 



recruitment and activity of proteins involved in endocytosis. They help in 

modulating the timing and efficiency of vesicle formation and release. 

 

In summary, inositol and its derivatives, particularly phosphoinositides, are crucial 

components involved in regulating clathrin-mediated endocytosis. They serve as 

signaling molecules in cell membranes, aiding in the recruitment of proteins 

necessary for the formation and regulation of clathrin-coated vesicles during the 

endocytic process. 

 

The Role of Inositol in Glycoimmunology 

 

Inositol plays a significant role in cellular signaling pathways involved in immune 

responses, which connects it indirectly to aspects of glycoimmunology. 

 

Cellular Signaling: Inositol phosphates derived from inositol are crucial signaling 

molecules in cells. They participate in signal transduction pathways involved in 

immune cell activation, proliferation, differentiation, and cytokine production. 

 

Immunomodulation: Inositol phosphates are involved in regulating the activity of 

various immune cells, such as T cells and B cells, impacting their function and 

response to antigens or pathogens. They contribute to the modulation of immune 

responses and the regulation of inflammatory processes. 

 

Membrane Structure: Inositol, as a component of cell membranes, influences 

membrane integrity and stability, affecting the interaction between immune cells 

and their environment. 

 

Inositol's role in cellular signaling and immune regulation indirectly influences 

immune responses and cellular processes relevant to glycoimmunology.  

 



The Role of Mannose in Glycoimmunology 

 

Mannose, a monosaccharide sugar, plays a crucial role in glycoimmunology—the 

study of the interactions between glycans (sugar chains) and the immune system. It 

is involved in several aspects of immune function and response: 

 

Glycosylation: Mannose is essential for glycosylation processes, where glycans, 

including mannose-containing structures, are attached to proteins or lipids. This 

glycosylation is crucial for proper protein folding, stability, and function, 

particularly for glycoproteins involved in immune responses. 

 

Pathogen Recognition: Mannose residues on the surface of pathogens, such as 

bacteria, fungi, and certain viruses, serve as recognition sites for mannose-binding 

lectin (MBL) and other pattern recognition receptors (PRRs) on immune cells. This 

recognition can trigger the innate immune response against these pathogens. 

 

Immune Cell Function: Mannose receptors on immune cells, such as 

macrophages and dendritic cells, facilitate the uptake and processing of mannose-

containing molecules, including pathogens and glycoproteins. This uptake can lead 

to antigen presentation, activation of immune responses, and modulation of 

immune cell functions. 

 

Innate and Adaptive Immunity: Mannose-binding lectin (MBL), a protein that 

binds to mannose residues, is a part of the innate immune system. It can initiate 

complement activation, opsonization, and phagocytosis of pathogens, contributing 

to their elimination. Additionally, mannose-containing glycans are involved in 

antigen recognition and immune response regulation in the adaptive immune 

system. 

 

In summary, mannose is integral to glycoimmunology as it participates in 

glycosylation, pathogen recognition, immune cell function, and the regulation of 



innate and adaptive immune responses. Its interactions with immune cells and 

pathogens through mannose-specific receptors and lectins are essential components 

of the immune system's recognition and defense mechanisms. 

 

Summary 

 

In conclusion, Core Synergy is a cutting-edge health supplement meticulously 

crafted to optimize cellular support by harmonizing the intricate immune and 

inflammatory signaling pathways through the revolutionary field of Sugar Chains 

and Glycoimmunology. This advanced formula is designed to empower your 

body's defense system by leveraging the incredible potential of sugar chains, fine-

tuning immune responses, and modulating inflammatory cascades. By harnessing 

the principles of Glycoimmunology, Core Synergy works at the cellular level, 

promoting a balanced immune response while curating a harmonious environment 

that supports optimal health. Experience the synergy of science and nature, 

enabling your body's innate ability to thrive and achieve equilibrium with Core 

Synergy. 


