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7th Grade Genes and Proteins Study Guide
Vocab

· Central Dogma of Molecular Biology:  DNA makes RNA makes Protein 
· DNA:  a long, thin molecule that contains the genetic code of living organisms
· Carries all the information about how a living thing will look and function
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Consists of two complementary chains of nucleotides (or bases) wound in a double helix

· There are 4 nucleotide bases:  A always pairs with T in DNA, and C always pairs with G

· The order of nucleotide bases determines your genes and what proteins are made
· All proteins come from code in DNA (from parents)
· DNA is made up of thousands of genes
· Chromosomes: structures of DNA and protein found in the nucleus of cells
· Humans have 23 pairs of chromosomes in each cell, for a total of 46 chromosomes per cell
· One set of 23 comes from your mother and the other set of 23 comes from your father

· The 23rd pair of chromosomes are called the “sex chromosomes” because they determine gender
· XX ( girl, XY ( male
· Gene:  a segment of DNA that codes for a certain trait or characteristic

· Genes are like instructions that tell your cells how to make what they need to live
· Genes are passed down from parents to children

· Each person has a totally unique combination of genes… unless you are an identical twin
· Genes are made up of thousands of nucleotide bases
· RNA:  single-stranded nucleic acids that are necessary for transcription and translation
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A pairs with U in RNA, and C pairs with G

· In transcription, a copy of DNA is made in the form of RNA
· In translation, the RNA copy is used to make proteins

· Amino acids: the building blocks of protein molecules 
· There are 20 amino acids that are used to make almost all proteins
· Proteins: large molecules consisting of amino acids

· Proteins are involved in essentially all processes that occur in our cells
· The properties of all proteins are coded for by DNA
· Ex. hemoglobin is a protein found in red blood cells that carries oxygen from the lungs to the rest of the body
· A protein’s shape determines its function

· The order of amino acids in a protein determines the protein’s shape

· A ribosome is a specific kind of protein used in RNA translation
· Codon: one codon is a group of three consecutive nucleotides in a DNA or RNA sequence that codes for a specific amino acid
· For example, the codon “AGC” codes for the amino acid “serine”
· More than one codon codes for most amino acids
· Mutation: a change in the DNA sequence of a gene

· Mutations can change the structure and function of a protein, but they don’t always!
· DNA mutations can be passed down in genes from parents, or can be caused by environmental factors such as UV radiation or secondhand smoke

· Substitution – one nucleotide base is changed to another nucleotide base
· Insertion – one or more nucleotides are inserted into the DNA sequence

· Deletion – one or more nucleotides is removed from the DNA sequence

· Mitosis: how body cells divide
· Cell division is how we make more cells

· Making more cells allows us to grow from little babies into adults and allows our tissues to repair themselves
· During mitosis, the chromosomes in a single cell are replicated to make two identical sets of chromosomes

· This single cell then splits into two new cells, with each cell getting one set of the chromosomes
· Cytokinesis – term for the physical separation of the two new “daughter” cells during mitosis
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DNA replication:  making a DNA copy

· Produces an exact copy of the DNA

· Happens in the nucleus

· Steps:

1. Parent DNA is unwound

2. Nucleotide base pairs are broken

3. Loose DNA bases in the nucleus bind to unpaired bases on each parent DNA strand

4. Newly added bases join to form a new DNA strand
Transcription:  DNA making RNA copies
· [image: image4.png]Transcription

DNA makes RNA

Base Pairing

Section of DNA uncoils and
base pairs break.

New RNA strand is made by
base pairing with the
unpaired DNA bases.

In RNA uracil is used to pair
pair with adenine instead of
thymidine:

Adenine Thymine

@mmms  DNA

Adenine  Uracil

s RNA

+ After transcription, the DNA

double helix reforms.



Proteins cannot be made directly from DNA – cells want to protect the original copy

· RNA is like a reusable, disposable copy of DNA

· Happens in the nucleus

· In RNA, uracil replaces thymine, so adenine pairs with uracil (A-U)

· Steps:

1. Section of DNA is unwound

· This section of DNA codes for a gene

2. DNA base pairs are broken

3. Loose RNA bases bind to the unpaired bases on the DNA strand

· This makes an “RNA transcript”, or RNA copy
4. The RNA transcript is released and the DNA double helix reforms
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The RNA transcript now has the code for a specific gene, which will be used to produce a specific protein
Translation:  RNA making proteins, or protein synthesis
· Happens in the cytoplasm
· RNA arranged into groups of 3 adjacent bases called “codons”

· Each codon codes for a specific protein building block, or “amino acid”

· Steps:

1. A ribosome protein binds to an RNA transcript

2. The ribosome recognizes the first codon on the RNA and attaches the matching amino acid
- This begins the amino acid chain

3. The ribosome moves along the RNA transcript and reads the codons, attaching a new amino acid to the chain for each codon

4. This forms a long chain of amino acids, and continues until the ribosome reaches a “stop codon”

5. The stop codon signals for the ribosome and amino acid chain to detach from the RNA transcript

6. The amino acid chain is then released from the ribosome, and we have a new 3-D protein!

Types of proteins

· Contractile proteins: involved in contraction processes, or making things smaller through compaction

· Found in muscle cells

· Structural proteins: provide strength and mechanical support for cells, tissues, and organs

· Support shape and flexibility, ex. collagen, elastin

· Enzymes:  proteins that promote or speed up chemical reactions
· Help to transform reactants into products
· Enzymes are not used up in chemical reactions
· Antibodies:  proteins that help protect the body from viral and bacterial infections
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Made by our immune system

Focus Questions

· How does DNA control the functions of an organism?
· Specific DNA sequences called “genes” code for proteins. Proteins are responsible for most of the functions of an organism’s cells.
· Can mutations in DNA cause changes in an organism?
· Yes, however not all mutations cause changes in an organism.

· This is because there can be different codons that correspond to the same amino acid
· Why can mutations in the DNA of a single cell affect the functions of an entire organism?
· A mutation of the DNA in a gene in a single body cell will get copied when the chromosomes duplicate

· All of the new body cells formed through replication will then have the mutation

· If the mutation causes a change in a protein, all cells will produce the mutant protein

· If the cells in an organ are producing mutant proteins, the organ may not function properly

· Thus, the organism may not function properly
