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The Central Dogma



DNA Replication--- transcription--- translation

DNA is replicated in the nucleus.
DNA is transcribed into RNA in the

nucleus
RNA is translated to protein in the
cytoplasm

transcription translation

DNA=‘ RNA=. protein

(nucleus) (cytoplasm)



Why are you different from
other people?

Protein Synthesis

.
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Vocabulary Words

RNA polymerase - enzyme
that binds to DNA and
separates the DNA strands

Introns

during transcription. DNA
T~ -
Intron - sequence of DNA that E’“”: N
. . . . ranscription, elimi-
IS nOT |nV0|Ved N COdlng fOI“ a nationoﬁiﬂtron
. transcript segments,
pr'OTel n. and splicing of exons

Exon - sequence of DNA that
is involved in coding for a
protein.




DNA Replication--- transcription--- translation

Transcription

- The process of making RNA  Transcription
molecules by copying part of
a DNA nucleotide sequence.

- Production of MRNA copy of < ——

the DNA gene ATGCTAGGC
. . UACGA U
- Uracil replaces Thymine. rrre——
mRNA pdm
- At the end of franscription: G «
MRNA carries the genetic Eibldclantides

information out of the nucleus
into the cytoplasm where it
attaches to a ribosome and
translation begins



Steps of Transcription

1. RNA polymerase separates the DNA
strands.

2. Bases in RNA nucleotides pair up
with corresponding DNA bases.

3. RNA is processed by removing
intfrons and splicing exons back
together to form the final mMRNA.
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What is RNA editing?

QO The DNA of eukaryotic genes
contain sequences of nucleotides,
called , that are not B e
involved in coding proteins. B\ _ e

Q The DNA sequences that code for | = w5
proteins are called .

Q When the RNA molecules are
formed, both the introns and
exons are copied from the DNA.

0 However, introns are cut out of RNA molecules
while they are still in the nucleus.

Q The remaining exons are then spliced back
together to form the final mRNA.




How does transcription

work?

A certain gene has the following sequence
of nucleotides. From left o right, write
the sequence of the mRNA molecule
transcribed from this gene.

DNA GACAAGTCCACAATC
mRNA
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Genetic code:instructions need to convert DNA into proteins

Codon- 3 consecutive mRNA nucleotides

Anticodon- Unit made up of three nucleotides that

correspond to the three bases of the codon on
the mRNA

tRNA
anticodon
loop

nticod
3’ BANGHCH 5’

5 Codon 3’ mRNA |
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Vocabulary Words

Amino acid - building block, or monomer,

of all proteins. W M ?
H |
R

Ribosome - organelle in the cell that is in
charge of producing proteins

Polypeptide chain - a group of amino acids
joined together that form proteins




DNA Replication--- transcription--- translation

Translation-

- base pair sequence and |
turning i1t intfo an amino
acid sequence.

+ Each 3 bases code for
ohe amino acid (codon)

- The process building
an amino acid by
matching codons in
mRNA to an'ﬁcodons At the end Of translation:
of 1RNA amino acid strand is released

from the ribosome and

folded into a protein

(MIRNA tumplate 4|
‘;" 4

» Synthesis of protein
by ribosomes



- Each codon

What do these codons have to do

represents an
amino acid that will
eventually form a
protein that is used
within a cell.

Proteins are made
up of hundreds of
amino acids in a

specific sequence.

When they get out
of order a mutation
occurs.

with proteins?

acids will
form

L s
t:"zmi:z7 ®see®

Sylvia 5. Madar, Inquiryinto Life, 8th edition, Copyight @ 1997 The MeGraw-Hil Companies, Inc, All Hghts reserved
Hemog lobin Molecule

red blood cell

ff chain = 2N ; a chain

@ helical shape of the
polypeptide molecule



Proteins

* Protein: sequence of Amino acids put together

- Molecules that runs life (Does all the work
of life)

AMino Acids and Proteins

General structure massssssssmm) Chain of amino acids eesssssssss——) Protein

of amino acid

Amino Carboxyl
group group
H =
O
+HH\N CI C/
X
H/ 1 \O

R side group
(20 kinds, each with
distinct properties)

Amino acid

H (D =
H\ | |
"'H—/N—— C—C—0O
H

H—?—CH3
CHs

Valine




How are proteins made?

1. DNA serve as a
template to RNA
polymerase.

2. RNA polymerase
creates a mRNA
molecule.

3. mMRNA enters
cytoplasm and binds
to a ribosome.

4. TRNA brings one
amino acid at a
Time.

5. New amino acids are
added to the
polypeptide chain
until stop codon.




How does a cell interpret DNA?

Q Consider the following
RNA sequence:

"UCGCACGGU’

Q This sequence will be read
three bases at a time as: .

- CAC - GGU

Q The codons represent the
following amino-acids.

- Histidine - Glycine
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U Cc A anticodon AU G
Z2Nnd base im codon
Phe Ser Twr Cys: Ll
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The Genetic Code



How to read a codon table

Used in protein synthesis for
translating the mRNA code into amino
acid sequence.

Seconed Position
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DO NOW

1.Get a piece of notebook paper.

2.Explain the basic process of transcription and
translation.

DNA mRNA Proteins

nucleus cytoplasm ribosome
RNA polymerase RNA  amino acid

promoter polypeptide chaln

MRNA codor PRNA

anticodon  MRNA



O 1st Step - Copy
DNA

‘ 2 Step- Rewrite
RNA
‘ 3rd Step- Change
Protein

= 7 — - L —
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How does transcription works?

DNA »
template ("3 5’ DNA &
strand molecule ¢
) Gene 2

mRNA 5

Y Y Y

Cogon
TRANSLATION l l l l
\l

Protein Trp o Phe , Gly

Amino acid
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Amino Acid

- Second letter

odo - ol
VWU | p I. | UCy . UAU . UGuU 8
UUC | yahine uce UAC | Tyrosine || Gc | Cysteine | ¢
UUA |\ Leine e G‘ | UAA | Stop codon| | YOA | Stop codon| A
el | | UAG | stop codon| | UGG | Tryptophan| G
o | "@U‘ ey | (cay Fe i o U
< uc -Every three base pairs is a Codon for C
=  C |
e EUQ one amino acid. A
2 i *The order of the amino acids forms G
- | wu Polypeptides which fold into proteins. U
2 ALV Asparagine serine
AUC |Isoleucine || occ | | AAC AGC C
smm DA AUA G  Threonine | ===
e Mﬁ@;‘t'?"'"” z(cjé | s Lysine At Arginine ;
ALG | Intation |
hoves codon 3 ..AAG. AGG.. G
GUU GCU | GAU | Aspartic || GGU g
G || SY [Vaiine A Alaning | e e e Glycine
UG GCG | GGG
: B | OAG | acid G




20 amino acids
Second base of codon

C A - G
UL"U‘Phen:.rlalanine ucu |UAU Tyrosine ucuy Cysteine -
luuc|  phe  ||UCC| geine  [lUAC]  ur  |lusc] aos | C
UuA : UCA sar STOP cod
, Laucine STOP codon - Trin OOhO(\ A
UUG | leu UcG UGG fvpggp an | &
[T} 'cCu| CAU|  Histidine |/CGU]
S| C |CYC Leuwcine | CCC| Proline |[SAC his CGC|  Arginine | C |Z
8 CUA leu CCA pro CAA| Giutamine |/CGA arg A %—
RS CUG | CCG CAG gin CGG | Sl 3
8 : I ' P
n . .
%[ A ||ave "e ACC| Threonine |IAAC asn AGC|  ser c |8
= )
e (AUA | b s ACA thr AMA Lysne AA Arginine A S
I ePENTE |lAcs MG  lys  ||ASG]  arg G
GuU GCU| [GA| pspartic acid || Y] i
G Guc Valine GCC|  Alanine |GAC | asp GGC Glycine C
GUA, val GCA ala GAA| 0 lamic acid || CGA aly A
GUG GCG| GAG gu GGG G
© Clinical Tools, Inc.

DNA sequence: TAC GGA CAT AAC ACC TGC ATC
mRNA sequence: AUG6 CCU GUA UUG UGG ACG UAG





http://www.google.com/url?sa=i&rct=j&q=codon+chart&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://genetics100.weebly.com/codon-chart.html&ei=sV8tVcaMNaG_sQS-oYDwDw&bvm=bv.90790515,d.cWc&psig=AFQjCNGUSWSwbBszkkkjQLx9rr4vnuGzUA&ust=1429123382694797

Protein Synthesis

Copies Rewrites Bulilds

Transcription Translation

DMSEE“* Fepicaion () A——>mRNA—>Protein




Look at the figure below: What
structure does this figure show?

- A. DNA
Q. RNA

 C. Protein
- D Amino Acid



http://www.google.com/imgres?q=single+strand+of+mrna&um=1&hl=en&sa=X&rls=com.microsoft:en-us:IE-Address&rlz=1I7ADSA_enUS431&biw=911&bih=335&tbs=ic:gray&tbm=isch&tbnid=iJN70YXggIz3LM:&imgrefurl=http://images.yourdictionary.com/rna&docid=Vb-qbH2PyntJJM&imgurl=http://images.yourdictionary.com/images/medical/MEDrna.jpg&w=274&h=263&ei=Kk8wT9fJHdPIsQKU5pWQDg&zoom=1

UNA MRNA Protein
B

In eukaryotic cells, the process indicated by arrow A occurs in the —

A. Cytoplasm
Nucleus

C. Ribosome

D. Cell Membrane



Which of the following carries amino acids to the
site of protein synthesis?

A. mRNA
B. rRNA

tRNA

D. nRNA



http://www.google.com/url?sa=i&rct=j&q=Ribosomal+RNA&source=images&cd=&cad=rja&docid=ZW3_hFhukuRRYM&tbnid=B00YfDnjMhYVxM:&ved=0CAUQjRw&url=http://www.champaignschools.org/staffwebsites/isabelgi/Soph_Bio/RNA.htm&ei=zNxhUaOnJ8qEiwKHuoHIAg&bvm=bv.44770516,d.cGE&psig=AFQjCNFBHzqhb0WLQ6i3i51JtdmA-wKD_g&ust=1365454279793586

A diagram of a cellular process is shown below.

Which of the following identifies the process shown at
point Z?

DNA

A). Translation

B. Translocation v

C. Replication e |

D. Transcription TUTTTTUUUUUOTTUUUUUUUTTUUUUUIUUTT

Protein



The sequence of DNA below is part of a gene.
How many amino acids are coded for by this
segment?

5" ATCAGCGCTGGC 3

@. 4
8
12

B.
C.
D. 20

40



Four different segments of a DNA molecule are represented below.

There is an error in the DNA in which molecule?
A. segment 1 only

Q. segment 3 only

C. segment 2 and 3

D. segment 2 and 4

Segment | Segment 2 Segment Segment 4
[-A-C-C-C  C-G-T-G-A  C-A-T-T-A  C-A-A-T-C
A-T-C-C-G C-C-A-C-T  C-C-A-A-T  G-T-T-A-C

41



Which of the following would most likely cause
a mutation?

A. the placement of ribosomes on the
endoplasmic reticulum

i the insertion of a nucleotide into DNA

C. the movement of transfer RNA out of the
nucleus

D. the release of messenger RNA from DNA

42



During transcription the DNA base sequence is transcribed into a complimentary mRNA
sequence. A codon table like the one shown below lists the amino acids coded for by
particular triads of mMRNA bases. A segment of DNA has undergone a mutation in which
one nucleotide has been changed. The original sequence was ACG and the new
sequence is ACA. Use the codon table to determine whether or not this mutation will
cause a change in the phenotype of the organism.

Codons Found in Messenger RNA
Second Base
U C A G
Phe Ser Tyr Cys
Phe Ser Tyr Cvys
Leu Ser Stop Stop
Leu Ser Stop Trp
Leu Pro His Arg
Leu Pro His Arg
Leu Pro Gin Arg
Leu Pro Gin Arg
e Thr Asn Ser
A lie Thr Asn Ser
e Thr Lys Arg
Met Thr Lys ATrg
Val Ala Asp Gly
wval Ala Asp Gy
Val Ala Giu Gly
val Ala Gilu Sly

First Base
Third Base

PPOCIOPOCIOPOCIOPOC

A. yes, the phenotype of the organism would change because a new amino acid will be
coded for.

B. yes, the phenotype of the organism would change because any change in the DNA
sequence will cause a change in phenotype.

@Even though the DNA segquence changed, the sequence still codes for the same
amino acid, so no change in phenotype will occur.



