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				All living things – from trees to tigers to tiny microbes – are made up of one or more cells. Cells are the real building blocks of life. A cell is MUCH BIGGER than an atom. In fact, there are about 100 trillion atoms packed into a typical cell. But cells are still tiny compared to you. Most cells can only be seen with the help of a microscope.

			

		

		
			
				Everything is made of atoms. These tiny particles are the building blocks of rocks and rockets, cars and clouds… and of living things like you. But rocks don’t move like you do, cars can’t grow like you do and clouds never eat or breathe like you do. If everything is made from atoms, what makes living things so different? 

			

		

		
			
				The answer is 

			

		

		
			
				You could line

				up 40 of your 

				cells across 

				this full stop. 

			

		

		
			
				Cells are the building blocks of you!

			

		

		
			
				Cells .

			

		

		
			
				.
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				By understanding your cells, 

				you can better understand… 

				… how your body works 

				… why you grow and develop in a certain way

				… what happens when you get ill

				… how your body repairs itself 

				… and who you are. 

			

		

		
			
				It takes about 30 trillion (30,000,000,000,000) cells 

				to build your body. Despite their micro size, your cells 

				aren’t identical blobs or bricks. There are many different 

				types of human cells, of different shapes and sizes. Each 

				one is packed with the materials and machinery of life 

				and is busy doing certain jobs. Each cell is also busy sharing messages and materials with the other cells in your body – working together to help you move, grow, eat, sense and react to the world around you. 

			

		

		
			
				Your cells are complicated, fascinating and beautiful –

				30 trillion tiny pieces of you. 

				Let’s get to know them better. 

			

		

		
			
				Your body is 

				also home to more than 30 trillion cells that aren’t human! Find out more 

				about your mysterious microbe helpers in 

				chapter five. 
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				What’s inside 

				a cell?

			

		

		
			
				Each living cell is like a room with a wall. This wall (called a membrane) is very important. It controls what comes in and out of the cell. It lets the cell gather different chemicals together in one place and keep conditions on the inside of the cell very different from conditions outside. These two facts mean that:

				• a cell can break down chemicals to release energy

				• a cell can make new chemicals called proteins.

			

		

		
			
				Cells are the smallest working parts of a living thing. Plants and animals – including humans – are made up of billions or trillions of cells. But many living things are made up of just one cell. 

			

		

		
			
				Cell zones

				A cell is very crowded! But it’s also very organized. Cells are divided up into many different zones, with different ‘machinery’ for gathering, arranging, breaking down, building, organising and transporting chemicals. If you could walk into one of your cells, here are some of the main zones you could visit… 
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				The membrane keeps the squishy insides together. It lets in things the cell needs and keeps out things that could harm the cell. 

			

		

		
			
				Ribosomes are little factories where proteins are made.

			

		

		
			
				To do all these things, cells use energy – lots of it. Mitochondria are the power stations of your cells, breaking down fats and sugars to release energy. 

			

		

		
			
				Chapter 1

			

		

		
			
				Human cells can make at least 20,000 different proteins (not all at once!). These proteins carry out all the different jobs in your body.
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				Liver cell 

				Scientific name: hepatocyte

				Location: liver

			

		

		
			
				The nucleus is the cell’s control centre. It is packed with instructions that tell the cell how to make new substances. These instructions are precious, so the nucleus has its own wall / membrane to protect them.

			

		

		
			
				These folded membranes help transport things through the cell. 

			

		

		
			
				All cells are filled with a thick goo called cytoplasm, made of water, salts and proteins.

			

		

		
			
				These little sacs (vacuoles) store substances until they are needed. 

			

		

		
			
				25 to 30 micrometres
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				One micrometre is a thousandth of a millimetre. 

				A single human hair is around 100 micrometres wide!
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				Cells are complicated! A creature made of just 

				one cell – such as an amoeba – has everything it needs to move, feed, get rid of waste, grow, sense, react and reproduce. But if one cell can do everything needed to stay alive, what’s the point of having more than one cell? Why do humans need 30 trillion cells?

			

		

		
			
				Why do we have so many cells?

			

		

		
			
				It’s a tough world out there. Every day, living things compete to find food and avoid getting eaten. Teaming up can really help their chances. Amoebas usually live on their own as single cells. But when conditions get tough, some types of amoeba group together to form a big blob known as a slime mould. Together, the slime mould can creep across the forest floor much faster and farther than a single amoeba could go on its own, hoovering up all sorts of food. Each cell communicates with the others using chemical signals. 

			

		

		
			
				Dog vomit slime mould (Fuligo septica)

			

		

		
			[image: ]
		

		
			
				Bone cells

			

		

		
			
				Your body is also a collection of cells that work together to give them all a better chance of survival. But it’s not just a super-sized version of the dog vomit slime mould, where every cell is the same. Your body is made up of more than 200 different types of cells. They have very different shapes and sizes and behave differently too. 
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				Super specialists

				Most of your body cells don’t have what it takes to survive on their own. They have lost the ability to do certain jobs so that they can become better at others. For example, fat cells have given up all their organelles so they can store more fat. Red blood cells have no nucleus so they can carry as much oxygen as possible. Individually your cells are less street-smart than an amoeba, but they communicate and share resources so well with each other that it doesn’t matter.

				By working together, they form the most complex organism on 

				the planet – YOU! (No amoeba has ever painted a picture, written 

				a book, invented a space rocket or beaten the Ender Dragon).

			

		

		
			
				But there is still one big question: how does each of your 

				30 trillion cells know which type of cell to be?

			

		

		
			
				Brain cells

			

		

		
			
				Heart cells

			

		

		
			
				Skin cells
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				How do cells know 

				what to do?

			

		

		
			
				Most cells in your body are specialised. They are only good at doing one job. If your muscle cells were replaced with brain cells, your muscles would not work, and vice versa. How does each cell know what to do? And how did it know which type of cell to be in the first place?

			

		

		
			
				The main thing that all cells do is build complicated chemicals called proteins. Those proteins carry out different jobs. The instructions for building proteins are found in the cell’s control centre, or nucleus. Let’s zoom into the nucleus of a skin cell. If you magnify it about 1,000 times, you can see tiny strands called chromosomes. There are 46 chromosomes in every human cell. 
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