Chapter 13

How: Proteins Are Made




From Genes to Proteins

¢ [raits are determined by specific
proteins

¢ Proteins are built from instructions in
DNA

¢ Proteins are not built directly frem
DNA

¢ Use this website) to help: you!

o httpi/ /207, 207.4.198/puby/flash/26)/transmentLs.
S




RNA

¢ A type of nucleic acid

¢ Single strand of nucleotides rather
than a double helix (DNA)

¢ Ribose sugar instead off Deoxyribose
Sugar

o Northymineg, replaced vy Uracil




Making a Protein

¢ Coded in the genes

¢ Instructions for proteins are
transferred from a genes to RNA

¢ [his process Is called Transcription

¢ [ his RNA is then decoded into a
ProOLEIN

o IS process Is called Tiransiation

¢ \Whele process s callear Protein
Synthesis




Transcription

¢ [he process wherein a molecule of
messenger RNA (mRNA) is
synthesized along a template strand

of
¢ Ha

DNA

PPENS N the nucleclus

¢ Occurs In 4 Stages: Initiation,
Elongation, Termination), mMRINA
PrOCESSING




Initiation

¢ Promoter site signals where
transcription begins

» RNA Polymerase binds to this site

¢ In eukaryotes, promoter site consists
of a TATA Box




¢ 15t transcription factors attach to the
TATA Box

¢ [hey are proteins that help RNA

Polymerase bind te promoeter site

» RNA Polymerase then binds to the
PROMOLEN:

» RINA Pelymerase is the enzyme; that
makes the pre-mRNA" strand




+» RNA Polymerase begins to unwind
the double helix




Elongation

¢ Using the base pairing rules, RNA
Polymerase reads the template
strand and creates the pre-mRNA
strand

¢ [hymine is replaced by uracil
¢ A pairs withro

» As RNA polymerase movesi along the
template, the mRNA strand
Separates from the template




¢ [he double helix closes up behind
the RNA Polymerase




Termination

¢ When the RNA Polymerase reaches a
terminator (signal to stop)

» RNA Polymerase transcribes the
terminator and a few nucleotides
after that

o he pre-mRINA: stirandl releases




RNA Processing

¢ Before the mRNA strand leaves the
nucleus, it must be altered

¢ [he ends of the strand are “capped”
to prevent damage from enzymes in
the cytoeplasm

¢ AlSE al signaiiier attachment off
FiDeseme




» Non-coding segments called Introns
are removed

¢ Exons are coding sequences

¢ Introns are removed and exomns are
attached! by splicosomes

» MRINA IS new ready: tor leave the
AUCIeus




Translation

¢ lranslation is the synthesis of a
polypeptide strand using the information
of the mRNA molecule

¢ Occurs at ribosomes outside the nucleus

¢ Ribosomes are made of subunits
composed! of proteins and rRINA
(Ribesemal RINA)

» MRNA leaves through pores

¢ Occurs in S mealn steps: I[nitiation,
Eleongation, lermination




Initiation

¢ When mRNA strand attaches to a
ribosome, a tRNA molecule carries
the 1st aminoe acid off the polypeptide
chain

o tRINIA stands for transfer RNA

¢ tRNA attaches to the start codon
AUG

¢ Always the start codonm

¢ Ribeseme; has Sf attachiment sites: E,
P, A




Elongation

¢ Every 3 nucleotides represents a
codon

¢» Codons code for a specific amine acid

¢ Incoming tRNA molecules; have an
anticodon WhICHI pairst WIth a SPECIHIC
codon




¢ A tRNA molecule attaches at the A
Site
¢ Ihe amino acid carried is attached to

the 1t amino acid by a peptide bend

¢ [he tRNA molecules then slide down
one site

¢ The used tRNA exits at the E site
¢ [hen| thie process) repeats




Termination

¢ [erminates when a stop codon Is
reached

¢ At this point, the polypeptide chain is
released

¢ [[he riveseme; breaks apart and
releases the mRNA strand




¢ Multiple ribosomes travel along the
mMRNA strand




Gene Regulation

¢ Control of genes is different in
prokaryotes and eukaryotes

o While different, both can control this
Process with diffferent approaches




Prokaryote Gene Regulation

¢ Well studied example found in E. coli
pacteria

¢ [hree different enzymes required to
preak down lactese into glucese and
galactose

¢ Eachl enzyme; s coded fior by, three
diffierent genes




¢ All three genes are located next to
each other

¢» Controlled by the same; promoter site

» When lactose is available, the genes
are switched oni and turned offf when
ReL available




¢ [he switchi is called an operator

¢ An operator is a segment of DNA
that overlaps the promoter site

¢ [t controls RNA Pelymerase’s access
to the promoter site

¢ All tegether, the operator, promoter
Site, andl genes are called amn operon




¢ [he operon that controls the
metabolism of lactose is called the
|lac-operon

¢ Repressors are proteins that bind to
the operator and bleck RNA
Polymerase (Ofit Switch)




Gene Regulation in Eukaryotes

¢ Have much more DNA
¢ Operons not fiound very often

» When transcription factors, RNA
Polymerase, and Activators come
together they initiate transceription




Mutations

¢ Mutations that change just one or a
few nucleotides are caused point
mutations

¢ Supbstitution Mutation (Wirong
Nucleotide)

¢ Insertion Mutatien (Extra Nucleotide)

¢ Deletion Mutatien (Remove
Nucleotide)




