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‘An education isn’t how much you have committed to memory, or even how much you know. It’s being able to differentiate between what you do know and what you don’t.’

Anatole France, 1844–1924

‘Facts do not cease to exist because they are ignored.’

Aldous Huxley, 1927

‘Outside of a dog, a book is man’s best friend. Inside of a dog, it’s too dark to read.’

Groucho Marx, 1890–1977
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Introduction

This guide is intended to provide a concise overview of the basic ideas of biology – the science of living things (organisms). In the text, I have tried to briefly mention all aspects of biology. Let me apologize in advance for any omissions; the guide reflects my enthusiasms and the requirement to select what I consider to be the most important aspects of biology.

Since I first started learning about biology at school, there has been an exponential explosion in the amount of knowledge about biochemistry, microbiology, genetics and aspects of evolution, for example, comparative biochemistry. Subjects such as genetic engineering, DNA fingerprinting and cloning were once the stuff of science fiction. Biotechnology was the science of beer, wine and cheese making; now it includes using enzymes to clean your dirty clothes and the possibility of designer drugs and the production of tissues for organ replacement and skin grafts.

Biology can be split into many different, overlapping areas of study. These include:

[image: image]    anatomy – the study of the structure of living organisms

[image: image]    biochemistry – the study of the chemical reactions in living cells

[image: image]    biotechnology – the use of biological processes, systems or organisms in manufacturing, agriculture and industry

[image: image]    botany – the study of plants

[image: image]    ecology – the study of the environment

[image: image]    microbiology – the study of bacteria, fungi, viruses and protozoa

[image: image]    physiology – the study of the functions of living organisms

[image: image]    zoology – the study of animals.

The aim of this guide is to present you with essential information on all these subjects.


1 Life processes

Life processes

What are the characteristics of living organisms?

For something to be considered living, all of the following seven characteristics must be present:

 1  Movement

 2  Respiration – getting energy from food

 3  Sensitivity – responding to stimuli

 4  Growth – an increase in size

 5  Reproduction

 6  Excretion – getting rid of waste

 7  Nutrition

 

[image: image]

TOP TIP
An easy way to remember the seven characteristics of life is to use the acronym MRS GREN.

[image: image]

…living organisms are made up of building blocks called cells

[image: images]

All living organisms are made up of building blocks called cells.

Unicellular organisms such as bacteria are made up of just one cell. Multicellular organisms like you and me are made up of billions of cells.

The cells are grouped into tissues, organs and systems.

This chapter will look at the structure of plants and animals and how chemicals go into and out of cells by:

[image: image]    diffusion

[image: image]    osmosis

[image: image]    active transport.

[image: image]

Comparing plant and animal cells

‘…our Microscope informs us that the substance of Cork is altogether fill’d with Air, and that that Air is perfectly enclosed in little Boxes or Cells distinct from one another.’

Robert Hooke, 1664

Cells are too small to be seen without a microscope. Plant and animal cells have some similarities and some differences, but all cells have:

[image: image]    a cell membrane – the outside boundary of the cell, which controls what goes into and out of the cell

[image: image]    a nucleus – which controls what the cell does and the instructions (DNA) to make new cells

[image: image]    cytoplasm – jelly-like contents of the cell where chemical reactions take place.

Also present in plant and animal cells are:

[image: image]    mitochondria – organelles which are the site of respiration

[image: image]    endoplasmic reticulum (ER) – a series of membranes that form a transport network throughout the cell.

Smooth ER is where steroids and lipids form; rough ER has many ribosomes attached to its surface. These are the sites of protein synthesis.

Plant cells also have cellulose cell walls, chloroplasts and a permanent vacuole containing cell sap. The cell wall covers the cell membrane and supports the cell. Chloroplasts contain chlorophyll and carry out photosynthesis.

[image: image]

KEY FACT
Bacteria only have a single strand of DNA – which lies in the cytoplasm as they do not have a nucleus.

[image: image]

Tissues, organs and systems

How are the bodies of animals constructed?

All cells are specialized to do a specific job, e.g. muscle cells, nerve cells, sperm cells, egg cells, white blood cells.

A group of similar cells is called a tissue, e.g. muscle tissue, connective tissue, bone. Tissues work together to do a particular job.

Groups of different tissues working together to do a particular job form an organ. The heart is an organ – it pumps blood around your body. The stomach, lung, brain, kidney and ovary are all organs, too.

Different organs work together as part of an organ system. The heart and blood vessels, for example, work together as part of the circulatory system.

A human organism is made up of different organ systems:

[image: image]

Plant structure

As with animals, cells in plants are specialized to do a specific job, e.g. palisade cells (photosynthesis), guard cells, root hair cells, xylem cells, phloem cells.

A group of similar cells is called a tissue, e.g. palisade, xylem, phloem.

Groups of different tissues working together to do a particular job form an organ. Flowering plants, from a buttercup to an oak tree, have the following organs:

[image: image]    leaves to make food for the plant by photosynthesis

[image: image]    stem to hold the plant upright and support the leaves

[image: image]    roots to take water and minerals from the soil and anchor the plant in the ground; they may also store food

[image: image]    flowers for reproduction – to produce seeds.

Into and out of cells

1: Diffusion

The particles in liquids and gases are moving about all the time. As they do, they move from areas where there are lots of them (high concentration) to areas where there are fewer (low concentration) until they are spread out evenly.

So, in the alveoli of the lungs:

[image: image]    oxygen from the air dissolves in the water lining each air sac and then diffuses through the wall of the air sac into the blood, where the concentration of oxygen is lower

[image: image]    carbon dioxide diffuses out of the blood into the lungs, because it is at a higher concentration in the blood than in the air.

Into and out of cells (continued)

2: Osmosis

A cell membrane has tiny holes in it, allowing small molecules to pass through but not large ones (partially permeable).

Osmosis is diffusion involving water molecules. It occurs when two solutions are separated by a partially permeable membrane. Water passes from the less concentrated solution (high water concentration) into the more concentrated solution (low water concentration).

When plant cells are placed in water, water enters the cells by osmosis (cell sap is a concentrated solution) and the cells swell up until they are turgid. The cell wall stops the cell bursting.

Animal cells don’t have a cell wall. What do you think happens if they are placed in water?

3: Active transport

Diffusion is a passive process. It doesn’t require energy as substances move along a concentration gradient.

Cells can actively take up some substances and keep them in high concentrations. They are taken in by active transport, which requires energy from respiration to make it happen.

In animals, sugars are absorbed from the small intestine and in the kidneys by active transport.

Plant root hair cells take in mineral ions from the soil against a concentration gradient. That means they are moved from an area of low concentration (in the soil) to an area of high concentration (inside the root hair cells).




End of sample
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