A is for Adenine:

The genetic code is information for making proteins that is stored in DNA molecules in the chromosomes of cells.  In viruses, this DNA is simply wrapped in a protein coat.  Some viruses are made of RNA instead.  In bacteria the single circular chromosome simply floats in the protoplasm.  In higher animals and plants the many chromosomes are enclosed in a nuclear membrane to form a nucleus.

Adenine is one of the smaller molecules that make up the great double stranded DNA molecule that carries the genetic code.  Each strand of the molecule is made up of repeating units of phosphates and deoxyribose sugars.  The sugars of the strands are connected by nitrogenous bases.  Adenine is one of the four kinds of nitrogenous bases used in the making the molecule.  Adenine is always paired with thymine.  Adenine’s sister base guanine is always paired with cytosine.

The DNA molecule opens up to copy itself before division of the cell.  It also opens itself up to copy itself on to molecules of messenger RNA.  Messenger RNA is made up of a single strand of alternating ribose sugars and phosphates hooked to adenine, guanine, cytosine, or uracil.  RNA uses uracil in place of thymine.  The order of the nitrogenous bases in the messenger RNA is a reflection of the order of the nitrogenous bases in the DNA it is copied from.

B is for Bases:

The messenger RNA moves out into the cytoplasm (the goopy substance of the cell) where it attaches to little bodies called “ribosomes.”  Ribosomes hold the messenger RNA in place as transfer RNA molecules come in and attach to sets of three nitrogenous bases.  Different transfer RNA molecules bring in different amino acids.  The result is that each set of three nitrogenous bases ends up coding for an amino acid.  These amino acids are linked together to make proteins.  Thus, DNA is a code for messenger RNA to be read by transfer RNA three nitrogenous bases at a time.  Each set of three nitrogenous bases causes a particular amino acid to be added to a growing chain.

As a result, sets of three nitrogenous bases spell out a code for some twenty different amino acids that make the many different proteins of the cell.  Many of these proteins are enzymes that speed up important cell reactions.  Thus, genes are sequences of nitrogenous bases on DNA molecules that code for proteins, many of which are important enzymes control cell chemistry.  Thus, the genes control cell chemistry through the medium of their control over the make-up of proteins.

Three nitrogenous bases coding for an amino acid is a “codon.”  There are special stop codons that cause the ribosome to release the RNA molecule and end the amino acid linkage that is generating a protein chain.

C is for Cell:

A virus has no cell structure.  A virus typically has no ribosomes or cytoplasm.  A virus is simply RNA or DNA wrapped in some sort of coat that helps it get into a cell where it takes the cell over and causes its ribosomes to make copies of the virus rather than the genes of the cell’s DNA.

Simple cells like those in bacteria and blue green algae are made up of a membrane with cytoplasm and ribosomes inside and a single circular chromosome.  Sometimes flagella or a cell well of some sort will be found.

More complex cells, like those of protozoa, algae, fungi, animals, and plants, will have a cell membrane, cytoplasm with ribosomes, and with energy transforming structures.  The chromosomes will be enclosed in a nucleus.  Algae, Fungi, Protozoa, Plants, and Animals all have complex structures called Mitochondria in the cytoplasm that are responsible for effective use of the energy in glucose sugar.

Plants, photosynthetic protozoa and algae will have structures called plastids.  One kind of plastid, the chloroplast contains substances that capture light energy and use it to form glucose sugar.  Many photosynthetic cells will use glucose sugar to form starch or to form cellulose molecules.  The cellulose is usually used to form a cell wall.  This can become quite thick as in the cell walls of the cells that make up wood.  Young plant cells often have large sacks of water called “vacuoles.”

D is for Differentiation:

As cells become older they gradually become different. In things made up of many cells, the cells may become different from each other.  In animals, this may mean developing into nerve cells, muscle cells, epithelial cells, or connective tissue cells.  Epithelial cells are lining cells, as in the outer layer of the skin.  Connective tissue cells are found in cartilage and bone.  Connective tissue helps hold other kinds of tissue together.

Plant cells differentiate into the cells of sugar carrying phloem, water carrying xylem, the photosynthetic mesophyll tissue of the leaf, the dividing meristem tissue of growing buds and the cambiums of growing stems.

In both plants and animals, some cells remain youthful and continue to divide.  The cells of male and female reproductive structures develop into cells that will form, or support the formation of male sperms and female eggs.

Ordinary cells form by a kind of cell division called mitosis.  Eggs and sperms form by a special two step process call meiosis.  In meiosis, the chromosomes double and begin to split apart.  The splitting doubles twist around each other and exchange segments with great precision.  Yet, in such a way that genes coming from the father are randomly linked with genes coming from the mother.  The resulting eggs and sperms produced by this process are all totally different. The doubled chromosomes separate from each other with random precision.

E is for Egg:

Meiosis is the process that produces eggs and sperms.  It has two stages and it accomplishes four things.  It makes sure that each egg and sperm gets only one of the two sets of chromosomes of the original germs cells.  It makes sure that each chromosome has all of the genes it is supposed to have.  It makes sure that this happens in a random way so that no two eggs or sperms will be alike.  It makes sure that doubled chromosomes crossover and exchange segments so that this recombination of genes takes place within the chromosome as well as among chromosomes.  Thus, every egg and sperm get one of each chromosome type and one of each gene found on a chromosome type.

When an egg is fertilized it is called a zygote.  Zygotes have a complete set of chromosomes and genes from the egg and another from another complete set from the sperm.  No two zygotes are alike because no two eggs or sperms are alike because meiosis shuffles the genes and chromosomes we get from out parents.  Meiosis randomly shuffles the gene code and chromosome card decks.  Identical twins result when a dividing zygote gets pulled apart into separate embryos that are still genetically identical.

Regular cell division is called mitosis.  It preserves the two sets of chromosomes the zygote got from its mother egg and father sperm.  In order to make new eggs and sperms, meiosis must separate the chromosomes of these sets.

F is for Fertilization:

Fertilization is the combining of an egg and sperm to make a zygote.  In mosses and ferns, fertilization takes place on a special tiny male and female cell making plant called a “gametophyte.”  Gametophytes form eggs and sperms.  When a sperm fertilizes and egg, the resulting zygote grows into a spore bearing plant called a “sporophyte.”  Sporophytes carry on meiosis to form spores, hard walled single celled structures with only a single set of genes and chromosomes inside.  Many kinds of primitive plants and fungi are spore bearers.

Molds and mildews and the green and yellow green algae that make the greenish soup on top of freshwater ponds in the spring are all spore bearers.  Many spores are very light and the air is often filled with them.  When a spore lands in the right place, it grows to form a new gametophyte.

Seed bearing plants form the male gametophytes in a special structure called a pollen grain and the female gametophyte in a special structure called the ovule.  When sperm from the pollen swim into the ovule and fertilize the egg in the female gametophyte inside, the ovule becomes a seed.  The fertilized egg in the seed grows into a baby plant.  This developing baby is called a plant “embryo.”

Fruits are female parts of the flower that contained ovules that have been fertilized and changed into seeds.  The sperms that fertilized the eggs in the ovules came from tubes that grew out of the male gametophytes in the pollen. 

G is for Gamete:

Plants differ from animals in the timing of their cell division.  In animals the zygote divides through the chromosome number-maintaining process called “mitosis” until and adult form of the animal is achieved.  At that point the animal is mature and many of the animal organs stop all further growth.  This kind of growth is called determinant growth; it has a predetermined end.

Many plants have areas that keep on dividing without a predetermined end.  This is called indeterminate growth.  Buds of new branches may keep developing just above the leaves and the terminal bud at the tip of the stem may keep on producing new cells through mitosis.  A cambium may develop between the water and sugar carrying sections of the stem that keeps dividing and allows the stem to grow in width.

Plants may undergo meiosis long before they form sex cells causing the production of spores with only one set of chromosomes that divide through meiosis to form gametophytes.  Animals do not form gametophytes.  Animals delay meiosis until just before egg and sperm production.  Eggs and sperms are called gametes.  An egg is a female gamete and a sperm is a male gamete.  Generally the egg is larger than the sperm and has no flagellum.  The sperm is usually equipped with some means of moving around.  Most animal and plant sperm have little whip like flagella to propel them.  The sperms of plants move like amoebas.

H is for Herb:

Plants that keep on growing indeterminately are called “perennials.”  Plants that live only a season because they become determinant in their growth once they produce flowers are called annuals.  Most annuals don’t get a chance to from a wood making cambium.  Most annuals are herbs.  An herb, a herbaceous plant, is a plant that has not yet produced much visible wood.

There is woody tissue in most herbaceous plants, but the cambium is usually not active enough to form rings of wood.  The woody tissue that is present in an herb usually originated from the embryonic tissue within the seed.

The seed in flowering plants typically consists of a seed coat, one or two seed leaves, called “cotyledons” and the begins of leaves, stem and root.  

The number of seed leaves is important in flowering plants because it is the basis for dividing them into two great groups, the two seed leafed dicotyledonae and the one seed leafed monocotyledonae. 

Woody tissue in plants is either formed of phloem cells with sieve tubes that move sugars or of xylem cells with trachieds and vessel member cells that move water.  The trachieds and vessel member cells must die and come hollow before water can move through them from root to leaf.  The sieve tube cells of the phloem remain living.

They carry sugars from the leaves to stem and root.

I is for Inflorescence:

Determinant branches bearing flowers are called an inflorescence. Flowers can be green and wind pollinated as in oaks, maples, grass, sedges, rushes, poplars, alders, birches, walnuts, etc.  Insect pollinated flowers usually have a ring of greenish leaf like sepals to form the covers of the flower bud.  Inside are bright colored yellow and blue petals that attract insects or red colored petals that attract birds.

Just above the petals there is usually one or more rows of male organs called “stamens.”  Stamens are made up of little stalks called filaments that bear anthers.  Anthers contain sacs that form the yellow colored male pollen.  Pollen will stick to an insect or bird and be carried from one flower to another. In the center of the flower is the female structure called a carpel or pistil.  It often has a sticky top called a stigma, a stalk like style and at the bottom, a hollow ovary with chambers filled with ovules.  

When the pollen lands on the stigma, it produces a pollen tube that grows down the style and into the ovules where it releases sperms to fertilize them.  Flowering plants require two sperms.  One fertilizes the egg.  The other fertilizes the mother cell of the endosperm, the plant embryo nourishing tissue of the seed.

Inflorescences come in many forms.  The strangest is the head, which is typical of flowers like the zinnia.  Each petal of the zinnia is actually a separate flower.

J is for Junction:

Animals and plants must hold cells together to form tissues.  The plant cell is surrounded by a cell wall made of cellulose.  Cell walls are stuck together by a sticky middle lamella that has pectin in it to work as a glue.  Pectin is the substance that gives body to jelly and jam.  There are sometimes openings in the cell wall and places where strands of cytoplasm run from cell to cell.  These strands are particularly important in the sieve tube member cells of the phloem that carry sugars from leaf to root.

Animal cells do not have cell walls and the cell wall of one cell will often lie right next to the cell wall of another.  Connective tissue is made of cells that secrete proteins like those in gelatin or harder materials like the calcium compounds in bones.  Nerve cells have long membranes that are electrically polarized.  They often have many branches called “dendrites” that pick up nerve impulses from other cells.

Sometimes there is a long membrane lined tube, called an “axon” ending in a gland or muscle or another nerve cell.  When a wave of ionic depolarization moves down this axon it stimulates the release of packets of chemicals at the axon end.  These packets stimulate muscle cells to contract their fibers to create movement or neighboring nerve cells to depolarize and pass on the nerve impulse.  The junction between two nerve cells is called a “synapse.”  The nerve impulse stimulating chemicals are called “neurotransmitters.”  The packets are “synaptic vesicles.”  

K is for Kinetics:

Kinetic means movement.  One of the major sources of movement in single cells are whip like structures called “flagella.”  If there are many of these flagella that organized to beat in unison, they are called “cilia.”  Some cells are able to move along like a snake through the internal movement of their cytoplasm.  This is called amoeboid movement after the one-celled amoebas that use this as their principle means of getting around.

Flagella, cilia, and amoeboid movement are all important in the one-celled animals and plants that are found floating in the “plankton” of fresh water ponds and lakes and in the salt water of seas and oceans.  Some of these one-celled creatures develop protective skeletons made of silica or calcium carbonate.  Diatoms are one celled plants with plate like skeletons made of silica.  The foraminifers are one-celled animals with complex shell like skeletons made with calcium.  The radiolarians are one-celled animals that secrete silica in many different fancy shaped structures.

Dinflagelates combine a fancy covering with two whip like flagella.  One trails along and the end and the other fits in a grove around the waste of the one-celled plant-animal.  Most dinoflagellates have chlorophyll and are photosynthetic.  They also are bioluminescent, causing the sea to glow at night in the wake of ships.  Some of them produce poisons and are responsible for the fish killing red tides.

L is for Lipid:

Cells are made up of water, mineral ions, proteins, lipids, nucleic acids, and carbohydrates.  Lipids include oils, fats, and waxes.  Most fats and oils are made of long chains of carbon bonded to hydrogen ending in an organic acid.  These fatty acids are classified according to the amount of hydrogen as saturated, monounsaturated, or polyunsaturated.  Olive oil is a lipid extracted from olives that is largely Oleic Acid, a monounsaturated fatty acid, which is to say it has a single place in the carbon chain where carbon is bonded to itself rather than to hydrogen.

Unsaturations in the lipid molecule are places where they can bend.  Saturated lipids like butter and lard are solid at room temperature.  Unsaturated lipids like corn oil are liquid.  Animals like fish that must be able to bend a lot even in cold water have more unsaturated fat.  Unsaturated fat in nerve cell membranes seems to help them bend and thus supports the changes in nerves cells need for learning.

The fatty acids in lipids are linked to a carrier molecule such as glycerin.  The membranes of cells are made of lipids hooked to phosphate groups.  The lipid membranes of the cell are differentially permeable.  The will let water molecules in but the will not let larger molecules like proteins out.  When water is able to move through a differentially permeable membrane it creates osmosis.  Osmosis is the process where water moves into a cell till the cell membrane is stretched enough to keep more water from coming in.  The plant cell wall helps hold things in.

M is for Mitochondria:

Higher organisms have sells with special membrane wrapped structures inside called “mitochondria.”  Mitochondria are places associated with a process called “cellular respiration.”  Cellular respiration revolves around a series of chemical changes called the “Kreb’s Cycle,” or the “Citric Acid Cycle.”  This is a series of chemical reactions that takes place inside the mitochondrion that allows sugars fragments to be broken down in careful steps into carbon dioxide and water.

The carbon dioxide is given off as a waste gas.  In vertebrates it is picked up by the red blood cells of the blood and carried to the gills or to the lungs where it is released into the atmosphere.  The energy from the break down of the sugars is captured in careful steps by energy carrying molecules called ATP molecules.

ATP molecules are the energy coins of the cell.  They supply most of the processes of the cell with needed energy.  As these molecules give up their energy they also release a phosphate group to become ADP.  These ADP molecules are recycled by the mitochondria where they are recharged by the addition of energy and a phosphate group to become energy carrying ATP again.

The protein fibers in muscle cells use a lot of ATP when they contract.  They often use so much that the mitochondria can’t keep up.  The cell is forced to rely on other sources that produce waste products that tire the cells.

N is for Neuron:

Neuron is another name for nerve cell.  Nerve cells are concentrated in the brain and spinal chord.  Nerve cells are extremely tiny.  The brain is filled with billions of them and their glia support cells.  Although nerve cells are very tiny they can be very long.  The nerve cells that wiggle your toes are as long as your legs.

Some nerve cells are covered with a myelin sheath and groups of them are bound together with connective tissue to form nerves.  If the main body of the cells is not destroyed and the sheath is left intact, nerves can sometimes regenerated their axons.  The axons will slowly grow back down the mylenated pathways and reattach to sensory organs or to muscles.

Nerves cells communicate with other nerve cells across the gaps between them by the means of packets of chemicals called neurotransmitters.  The gaps between nerve cells are called “synapses.”  Nerve cells sometimes grow tree like branches to connect with many other nerve cells.  These branches are called “dendrites.”

The nerve message is communicated down the cell by polarizing the cell through pumps that push ions across the nerve cell membrane.  This pumping process requires ATP molecules.  It uses up their energy and changes them to ADP.  Nerve cells need lots of oxygen and sugar for the mitochondria of their cells in order to provide enough ATP.

O is for Osmosis:

Most of the molecules in a cell are water molecules.  If a cell looses two many of these molecules it becomes limp and eventually will die.  The process that keeps a cell full of water is called osmosis.

