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Medical laboratory science

7. Metabolism of a named vitamin- niacin and it's active form

To fulfill its metabolic roles, niacin is initially incorporated into NAD+, which may be subsequently phosphorylated to form NAD(P)+, allowing enzyme selectivity. Both pools undergo 2-electron redox reactions and generate distinct redox couples in metabolism [NAD+/NAD(H), NAD(P)+/NAD(P)H]. In healthy cells, the NAD pool is maintained in a highly oxidized state (∼90% NAD+) mainly by the action of the electron transport chain. Conversely, the NAD(P) pool is maintained in a highly reduced state mainly by the action of the pentose phosphate pathway. The result is that other enzymes linked to the NAD redox couple become strongly oxidizing, whereas those linked to the NAD(P) redox couple become strongly reducing. Remarkably, the NAD redox couple participates in ∼400 reactions, predominantly in catabolic metabolism, as seen in glycolysis, the Krebs cycle, ethanol oxidation, etc. The NAD(P) redox couple participates in ∼30 reactions, largely in anabolic metabolism, oxidant defense, and cytochrome P450 metabolism of endobiotics and xenobiotics. In addition to these, there are ∼50 ADP-ribosyl transferases that use NAD+ as a substrate, leading to its degradation. Some of these enzymes add mono(ADP-ribose) units to G proteins or poly(ADP-ribose) chains to DNA repair enzymes to regulate their activity. The NAD-dependent deacetylases use ADP-ribose as an acceptor when deacetylating substrates, such as sirtuin proteins (involved in lifespan extension). Last, cADP-ribose and nicotinic acid ADP act to control intracellular calcium signaling, which is critical to nervous system function. Many of these roles will be reflected by the pathologies of niacin deficiency.

8. Various forms of glycolipid and it's structure

The essential feature of a glycolipid is the presence of a monosaccharide or oligosaccharide bound to a lipid moiety. The most common lipids in cellular membranes are glycerolipids and sphingolipids, which have glycerol or a sphingosine backbones, respectively. Fatty acids are connected to this backbone, so that the lipid as a whole has a polar head and a non-polar tail. The lipid bilayer of the cell membrane consists of two layers of lipids, with the inner and outer surfaces of the membrane made up of the polar head groups, and the inner part of the membrane made up of the non-polar fatty acid tails.

The saccharides that are attached to the polar head groups on the outside of the cell are the ligand components of glycolipids, and are likewise polar, allowing them to be soluble in the aqueous environment surrounding the cell.[3] The lipid and the saccharide form a glycoconjugate through a glycosidic bond, which is a covalent bond. The anomeric carbon of the sugar binds to a free hydroxyl group on the lipid backbone. The structure of these saccharides varies depending on the structure of the molecules to which they bind.

Different forms of glycolipid

Glyceroglycolipids: a sub-group of glycolipids characterized by an acetylated or non-acetylated glycerol with at least one fatty acid as the lipid complex. Glyceroglycolipids are often associated with photosynthetic membranes and their functions. The subcategories of glyceroglycolipids depend on the carbohydrate attached.

Galactolipids: defined by a galactose sugar attached to a glycerol lipid molecule. They are found in chloroplast membranes and are associated with photosynthetic properties.

Sulfolipids: have a sulfur-containing functional group in the sugar moiety attached to a lipid. An important group is the sulfoquinovosyl diacylglycerols which are associated with the sulfur cycle in plants.

Glycosphingolipids: a sub-group of glycolipids based on sphingolipids. Glycosphingolipids are mostly located in nervous tissue and are responsible for cell signaling.

Cerebrosides: a group glycosphingolipids involved in nerve cell membranes.

Galactocerebrosides: a type of cerebroseide with galactose as the saccharide moiety

Glucocerebrosides: a type of cerebroside with glucose as the saccharide moiety; often found in non-neural tissue.

Sulfatides: a class of glycolipids containing a sulfate group in the carbohydrate with a ceramide lipid backbone. They are involved in numerous biological functions ranging from immune response to nervous system signaling.

Gangliosides: the most complex animal glycolipids. They contain negatively charged oligosacchrides with one or more sialic acid residues; more than 200 different gangliosides have been identified. They are most abundant in nerve cells.

Globosides: glycosphingolipids with more than one sugar as part of the carbohydrate complex. They have a variety of functions; failure to degrade these molecules leads to Fabry disease.

Glycophosphosphingolipids: complex glycophospholipids from fungi, yeasts, and plants, where they were originally called "phytoglycolipids". They may be as complicated a set of compounds as the negatively charged gangliosides in animals.

Glycophosphatidylinositols: a sub-group of glycolipids defined by a phosphatidylinositol lipid moiety bound to a carbohydrate complex. They can be bound to the C-terminus of a protein and have various functions associated with the different proteins they can be bound to.

9. Cell structure and functions of the cell organelles

The cell theory developed in 1839 by microbiologists Schleiden and Schwann describes the properties of cells. It is an explanation of the relationship between cells and living things. The theory states that:

all living things are made of cells and their products.

new cells are created by old cells dividing into two.

cells are the basic building blocks of life.

The cell theory applies to all living things, however big or small. The modern understanding of cell theory extends the concepts of the original cell theory to include the following:

The activity of an organism depends on the total activity of independent cells.

Energy flow occurs in cells through the breakdown of carbohydrates by respiration.

Cells contain the information necessary for the creation of new cells. This information is known as 'hereditary information' and is contained within DNA.

The contents of cells from similar species are basically the same.

Cells are the smallest form of life; the functional and structural units of all living things. The body contains several billion cells, organised into over 200 major types, with hundreds of cell-specific functions. Some functions performed by cells are so vital to the existence of life that all cells perform them (e.g. cellular respiration). Others are highly specialised (e.g. photosynthesis).

The cell organelles

THE PLASMA MEMBRANE

The plasma membrane (cell membrane) is the organelle that encapsulates the contents of the cell. Apart from encapsulating cell contents, the plasma membrane also plays a vital role in regulating the movement of substances in and out of the cell. It is actively involved in such both passive and active transportation to and from the cell. These processes also help maintain balance even when conditions outside the cell change.The plasma membrane is made up of two layers of phospholipids (phospholipids bilayer).

NUCLEUS

Some of the main components of the nucleus include the chromatic, nucleoplasm/nuclear sap and the nucleolus.  The nucleus houses DNA (the hereditary material) as well as various proteins and the nucleolus.

RIBOSOMES

Ribosomes are tiny organelles that contain RNA and specific proteins within the cytoplasm. Within the cell, ribosomes are directly involved in the manufacture of proteins by using theirRNA and amino acids. This process involves decoding the information contained in the mRNA and using amino acids to produce the required proteins.

MITOCHONDRIA

Mitochondria are some of the largest organelles within a cell. Compared to some of the other organelles, mitochondria contain DNA which makes them semiautonomous. Mitochondria also contain a double-membrane with the inner membrane folding to form cristae. Also known as the powerhouse, mitochondria play an important role in respiration where they generate ATP (adenosine triphosphate) from substrates in the presence of oxygen. Using their DNA, mitochondria are able to encode for some of the components they require to perform their functions. ATP stores energy in the form of chemical bonds and is released whenever it is needed for various cell functions.

CYTOSKELETON

The cytoskeleton is made up of microtubules and microfilaments. By spreading throughout the cell (in the cytoplasm), the cytoskeleton helps maintain the shape of the cell while also ensuring its elasticity.

