BIOLOGY 
1. Central Dogma – states that genes specify the sequence of mRNAs, which in turn specify the sequence of proteins.

2. Nucleic acids – the most important macromolecules for the continuity of life. Carry the genetic blueprint of a cell.

THE TWO MAIN TYPES OF NUCLEIC ACIDS

· DEOXYRIBONUCLEIC ACID (DNA)
-the genetic material found in all living organisms, ranging from single-celled bacteria to multicellular mammals.
-found in the nucleus of eukaryotes and in the organelles, chloroplasts, and mitochondria 

· RIBONUCLEIC ACID (RNA)
-involved in protein synthesis and its regulation.
3 MAIN TYPES OF RNA
· Messenger RNA- serve as intermediary between DNA and protein.
· Ribosomal RNA – ensures the proper alignment of mrna, trna, and ribosome
· Transfer RNA- carries the correct amino acid to the site of protein synthesis in the ribosome.

3. Nucleotides – DNA & RNA are made up of monomers called. The nucleotides combine with each other to form a polynucleotide, DNA OR RNA.
EACH NUCLEOTIDE IS MADE UP OF THREE COMPONENTS:
· Nitrogenous base
· Pentose sugar
· Phosphate group

-A nucleotide contains one of four possible nitrogenous bases:
· ADENINEARE CLASSIFIED AS PURINES

· GUANINE
· CYTOSINE
· THYMINE
· URACIL

· The primary structure of a purine is composed of two carbon-nitrogen rings.
· CYTOSINE, THYMINE, AND URACIL ARE CLASSIFIED AS PYRIMIDINES. Which have a single carbon-nitrogen ring.

	DNA
	RNA

	Deoxyribose sugar
	Ribose sugar

	Nitrogenous bases:
-G, C, A, T
-T: A
-C: G
	-G, C, A, U
-U: A
-C: G


	Double stranded
	Single stranded




4. Genome –  the entire genetic content of a cell
5. Genomics -  study of genomes

· BASE PAIRING TAKE PLACE BETWEEN:
· Purine
· Pyrimidine

6. Supercoiling- DNA is either under-wound or over-wound from its normal relaxed state.

7. Nucleosomes- DNA is wrapped around proteins known as histones.

8. Heterochromatin-the tightly packed region.

9. Euchromatin- less dense region.

10. Proteins – the most abundant organic molecules in living system and have most diverse range of functions of all macromolecules.

11. Amino Acids- monomers that make up proteins. 20 amino acids present in proteins. Ten of these are considered essential amino acids in humans because human body cannot produce them and they are obtained from the diet.

· ALPHA CARBON
· CARBOXYL GROUP
· HYDROGEN ATOM
· AMINO GROUP
12. Peptide bond- resulting bond. Each amino acid is attached to another amino acid by a covalent bond.
13. Peptides- products formed by such linkages.
14. Polypeptide- as more amino acids join to this growing chain, the resulting chain is.
15. N terminal- Each polypeptide has a free amino group at one end. This end is called _____ or the amino terminal.
16. Primary Structure -  the unique sequence of amino acids in a polypeptide chain is.

DIFFERENT TYPES OF PROTEINS

1. Enzymes – are proteins that facilitates biochemical reactions. Ex. Pepsi is a digestive enzyme in your stomach that helps down proteins in food.

2. Antibodies – proteins produced by the immune system to help remove foreign substances and fight infections.

3. DNA-associated proteins – regulate chromosomes structure during cell division and play a role in regulating gene expression.

4. Contractile proteins- involved in muscle contraction and movement.

5. Structural – proteins provide support in our bodies 

6. Hormones – protein co-ordinance bodily functions 

7. Transport Protein – move molecular around our bodies.
DNA REPLICATION:

1. Semi-conservative method – each of the two parental DNA strand act as template for a new DNA to be synthesized.

2. Origin of Replication – Specific nucleotide sequences where replication begins.

3. Replication Forks – y shaped structures as the DNA opens up.

4. RNA primer – segment of DNA

5. Leading strand – a continuously synthesized strand

6. Lagging Strand – the strand with the okazaki fragments.

7. Okazaki Fragments – small fragments requiring a primer to start synthesis

Enzymes involved:

1. Helicase – enzyme that unwinds the DNA by breaking hydrogen bonds between nitrogenous base pairs.

2. Single – stranded binding proteins (SSB) – binds to single stranded DNA to avoid DNA rewinding back.

3. RNA primase – synthesizes a RNA primer

4. DNA POLYMERASE III – enzymes that add nucleotides in 5’ to 3’ direction.

5. DNA POLYMERASE I -  removes RNA primer, especially the lagging strand

6. DNA ligase – seals the gap between okazaki fragments.


1. DNA unwinds the origin of replication
2. HELICASE opens up the DNA forming replication forks
3. SINGLE-STRANDED BINDING PROTEINS coat the DNA around replication fork to rewinding of the DNA
4. TOPOISOMERASE prevents the over-winding of the DNA double helix as it opens up.
5. RNA PRIMASE synthesizes RNA primers complementary to the DNA strand.
6. RNA PRIMERS are required to start replication 
7. DNA POLYMERASE III starts adding nucleotides in 5’-3’ direction
8. Elongation of both lagging and leading strand continues 
9. RNA primers in the lagging strand are removed by DNA POLYMERAS I and replaces with newly synthesized DNA
10. The gap between the two DNA fragment is sealed by DNA LIGASE.

TRANSCRIPTION

1. TRANSCRIPTION – gene’s DNA sequence is copied (transcribed) to make an RNA molecule.

2. RNA POLYMERASE – is the main transcription enzyme 

-transcription begins when RNA polymerase binds to a PROMOTER, sequence near the beginning of a gene (directly/through helper proteins). (INITIATION)

-RNA polymerase uses one of the DNA strands (the template strand) as a template to make a new, complementary RNA molecule (ELONGATION).

3. TEMPLATE STRAND – The DNA strand used in transcription.

4. CODING STRAND – non-template strand

5. TRANSCRIPT – The RNA product is complementary to the template strand and is almost identical to the other DNA strand.

6. INITIATION SITE (+1 site) – the site on the DNA from which the first RNA nucleotides is transcribed.

-nucleotides that comes before the initiation site are given negative numbers, nucleotides that comes after the initiation site are marked with positive numbers.

-TRANSCRIPTION is the first step of gene expression. During this process the DNA sequence of a gene is copied into RNA.

-before transcription can take place. The DNA double helix must unwind near the gene that is getting transcribed. The region of opened-up DNA is called a TRANSCRIPTION BUBBLE.






7. RNA POLYMERASE – enzymes that transcribe DNA into RNA.

-using a DNA template, RNA polymerase builds a new RNA molecule through base pairing (5’ to 3’ direction).

-humans and other eukaryotes have three different kinds of RNA POLYMERASE: I, II, III each one specializes in transcribing certain classes of genes.
- Plants have an additional two kinds of RNA polymerase: IV, V, which are involved in the…



TRANSCRIPTION INITIATION

1. RNA polymerase binds to the DNA of the gene region called the PROMOTER. (promoter tells the polymerase where to begin transcribing)

2. Once the RNA polymerase has bound. It can open up the DNA and start transcribing.

3. DNA opening occurs at the (-10/-35 element), where the strands are easy to separate due to the many As and Ts 

PROMOTERS IN HUMANS/ EUKARYOTES

· In eukaryotes like humans, the main RNA polymerase in your cells does not attach directly to promoters like bacterial RNA polymerase. Instead, helper proteins called BASAL TRANSCRIPTION FACTORS bind to the promoter first, helping the RNA polymerase in your cells get foot hold on the DNA.

ELONGATION

· The stage when the RNA strand gets longer, due to the addition of new nucleotides.

TRANSCRIPTION TERMINATION

-The process of ending transcription called TERMINATION 
- it happens once the polymerase transcribes a sequence of DNA known as a TERMINATOR

TERMINATION IN PROKARYOTES
-RHO DEPENDENT TERMINATION
-THE RNA CONTAINS A BINDING SITE FOR A PROTEIN CALLED RHO FACTOR

-RHO FACTOR – binds to this sequence and starts “climbing” up the transcript towards RNA POLYMERASE.




TERMINATION IN EUKARYOTES

-Termination begins when a POLYADENYLATION SIGNAL appears in the RNA transcript. This is a sequence of nucleotides that marks where an RNA transcript should end

-POLYADENYLATION SIGNAL is recognized by an enzyme that cuts the RNA transcript nearby, releasing it from RNA polymerase.

· After termination, transcription is finished. An RHAN transcript that is ready to be used in translation is called a MESENGER RNA 
· In bacteria, RNA transcripts are ready to be translated right after transcription.


EUKARYOTIC PRE-MRNA PROCESSING

· When an RNA transcript is first made in a eukaryotic cell, it is considered a PRE-MRNA and must be processed into a messenger RNA.

· A 5’ cap is added to the beginning of the RNA transcript, and a 3’ poly a tail added to the end.

· In SPLICING, some sections of the RNA transcript(INTRONS) are removed, and the remaining sections (EXONS) are stuck back together.

· Some goes can be alternatively spliced, leading to be the production of different mature mrna from the same initial transcript.


INTRONS – “junk” sequences that must be cut out so the “good parts” version of the RNA molecule can be assembled.

EXON – “good part” pasted together…

TRANSLATION:

· Involves “decoding” a messenger RNA and using its information to build a polypeptide, or chain of amino acids.

TWO TYPES OF MOLECULES WITH KEY ROLES IN TRANSLATIONS:
1. TRANSFER RNAS
2. RIBOSOMES

CODONS – groups of three RNA nucleotides that contains instructions for building polypeptides.
· There are 61 codons for amino acids
· Start codon AUG, specifies the amino acid methionine and also to signal the start protein construction.
· Stop codon, UAA, UAG, and UGA, tell the cell when polypeptide is complete.

CODONS TO AMINO ACIDS
· In translation, the codons of an mrna are read in order (from the 5’ end to the 3’ end) by molecules called transfer RNA’S
· [bookmark: _GoBack]Each rna has an ANTICODON, a set of three nucleotides that binds to a matching mrna codon through base pairing. 

TRNA 
· Molecular bridges that connect mrna codons to the amino acid the y encode 
· One end of each trna has a sequence of three nucleotides called an ANTICODON, which can bind to specific mrna codons.
· The other end of the trna carriers’ amino acid specified by the Codons.



RIBOSOMES
· Are the structure, where polypeptides(proteins) are built.
· They are made up of protein and RNA (ribosomal RNA)
· Each ribosome has two subunits, a large one and a small one, which come together around an MRNA.


STEPS OF TRANSLATION:
· INITIATION (STARTING OFF)
· ELONGATION (ADDING ON TO THE PROTEIN CHAIN)
· TERMINATION (FINISHING UP)

INITIATION
· The ribosome assembles around the mrna to be read and the first RNA (carrying the amino acid methionine, which matches the start codon, AUG)


ELONGATION
· The stage where the amino acid chain gets longer
· The mrna is read one codon at a time, and the amino acid matching each codon is added to a growing protein chain.

TERMINATION
· The stage in which the finished polypeptide chain is released 
· It begins when a stop codon (UAG, UAA or UGA) enters the ribosome, triggering a series of events that separates the chain from its RNA and allow it to drift out the ribosome.


GOD BLESS CHESKA!!!!!!!!
