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REMINDERS

“Next week
—Monday December grd — Unit 5 Vocabulary Quiz

—Monday December 8™ Unit 4
Makeups (Quiz, Exam, Practical)

—Tuesday December 4" — Unit 5 Exam
s Wednesday December 5 — Prefix/Suffix Quiz #6
l — Thursday December 6" — Unit 5 Practical Test




P.O.D.

< What are the 4 criteria that Watson & Crick knew they had to

work with when developing their model of the structure of
DNA?

+ Identify (A), (B), (C), (D), (E), & (F)




The Four Criteria

1)

2)

3)

4)

The molecule must be able to store A LOT of
information

The molecule must be able to copy itself with great
precision

The molecule must be able to make mistakes when
being copied

The molecule must be readable by cells



Guanine CYtOSine

Adenine



DNA Replication

+Remember that DNA is a double helix where
one side of the “ladder” is the complement of
the other side

- This is what makes precise replication
possible
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DNA Replication

<Each strand in the double helix acts as a
template for the synthesis of a new and
complementary strand
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DNA Replication

Chromosome
Free nucleotides

DNA polymerase

@O R e =\ &
DNA polymerase adds %’L A l H “ ”I )
complementary O
nucleotides one by one to p— Leading strand
both templates Original

(template)
DNA

Replication
fork
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DNA polymerase Original (template) DNA strand



DNA Replication

<This results in two “daughter” identical
strands of DNA

- Each with one new strand and one old
strand

e Semiconservative




DNA Replication




Mistakes in Copying

< Sometimes, a mistake is made when adding
complementary base pairs and the wrong bases
are paired together

- That means that the mistake has the potential to
change many things



Mistakes in Copying

< Genes code for certain proteins and traits
and can turn other genes off or on

- Mistakes can turn out to be good and they
can even lead to no actual change, but they
can also be deadly




Mistakes in Copying

«About 1 in 10° base pairs can result in an
incorrect pairing
- DNA polymerase proofreads as it adds
nucleotides

* [t can remove the vast majority of the
mistakes that are made



Mistakes in Copying

<+What a mistake is good, neutral, or

bad depends on how the DNA is read
by the cell

- This is the next part we will talk
about in a bit




RNA - another nucleic acid

< Ribonucleic acid \

- Very similar to DNA but...

oHas ribose instead of
deoxyribose

oSingle-stranded instead of \ o L Adenine
double stranded @fﬁ)

oUracil (pyrimidine, 1 ring of / * Guanio
carbon, 2 hydrogen bonds) o

Nucelobases

instead of thymine RNA o1 RNA

Ribonucleic Acid

Uracil

Cytosine
emsamry

-
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RNA - another nucleic acid

Uracil
< RNA is the way that information
is sent from the nucleus where

DNA is stored to ribosomes

where proteins are synthesized
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Ribonucleic Acid




Three types of RNA

< mRNA
- messenger RNA: the RNA molecule transcribed from
the DNA template
< tRNA
- transfer RNA: RNA molecules that brings and binds
amino acids to the ribosome and mRNA

< TRNA

- ribosomal RNA: make up the ribosome (ribosomes
l are made out of RNA!)




Reading RNA

How many 3-letter ‘words’ can you make with the
following 4 letters (they don’t have to make sense)?

A
U
C
I G
l (you can use letters more than once)




GGG
GCG
GCU
- GCA
CUA
GUC
GAG
etc
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- AAA
- ATC

- ALU
- ACA
- ATA

- etc.

AND

- 1Al
- TCT

- TGT
- etc.

- TTA

VEN

- CGC

MORE!

LAU

- CAG
- CTA
- etc.

- GGG
- GCG

LIA

- GTC
- GAG
- etc.



A math question....

m There are 4 letters and you want to make 3-letter
words

® You may use letters multiple times

m To figure out how many possibilities there are....

— Write out placeholders for how many letters you want in
your word




A math question....

m There are 4 letters and you want to make 3-letter
words

= You may use letters multiple times
m To figure out how many possibilities there are....

— Write out placeholders for how many letters you want in your word

— Then write the number of letters that could be used In that
spot




A math question....

m There are 4 letters and you want to make 3-letter
words

= You may use letters multiple times
m To figure out how many possibilities there are....

— Write out placeholders for how many letters you want in your word
— Then write the number of letters that could be used in that spot

— Then, multiply those numbers together




A math question....

m There are 4 letters and you want to make 3-letter
words

= You may use letters multiple times
m To figure out how many possibilities there are....

— Write out placeholders for how many letters you want in your word
— Then write the number of letters that could be used in that spot
— Then, multiply those numbers together




Reading DNA

< Cells read DNA in groups of 3 base pairs at a time
- Each set of 3 base pairs is called a codon
oCodons code for amino acids

"One amino acid can be coded for by
multiple codons

* ... but each single codon will always code
for the same amino acid




o) R

First base

Second base
A
UUUT Phenyl- | UCU~ UAU . UGU :
vuc alanine  |ucC | o . = |UAC }'Tyms'"e uec}'cys’e'"e
UUA:I_L .  UCA UAA Stopcodon | UGA Stop codon
T g A | S UAG Stopcodon UGG Tryptophan
|
Cuu” ccu” CAUT v CGU7
l _Histldlne

cuc . cce . CAC_ CGC :
CUA Leucine CCA Proline A" CGA Arginine
CUG_  CCG._ cag |~ Glutamine | cgg
AUU" | ACU" v | AGU}_ —
AUC (~Isoleucine |ACC | | aac JTAPAREING | agc
AUA ' ACA Threonine

= Methionine | ACG ]-Lysine AGA:}—Arginine
i o o AAG AGG
GUU" GCU GAUT Aspartic | GGUT
QUG | ... e | GAC | acid GGC |_aivcine
GUA Valine  GCA Alanine GAAT Glutamic GGA yci
GUG._ | GCG_ GAG | acid GGG-

I Triplet Code: 4°= 4 x 4 x 4—64 codons

O>P0C O>0C OPOC O>O0C

eseq piiyl






Second base

A

UUU]_Phenyl- UCuU UAU s UGU : U

uuc ] alanine ucc | o |uac ]'Tyms'"" ucac]'c"s‘“a'"e c

UUAT | e UCA UAA Stopcodon UGA Stop codon [

T R UCG._ UAG Stopcodon UGG Tryptophan K¢

CuuU CCU™ CAU yige CGU (§)

Histidine

cucC g cCC 4 CAC ]_ CGC : C
; C cua Leucine CCA Proline i CGA Arginine A 2y
% il cuc. cce. CAG]'G'"‘am‘"e CGG ] 2
7 B AuU | ACUT AAU | AGu . g

S AuC |-isoleucine |ACC | aac ]'As"a' agine M;c]'s‘""‘e 2

—Threonine C

LY AUA _ - ACA AAA AGA A

ethionine | ACG_ ]— Lysine — Arginine

o o AAG AGG a

GUU GCUT GAU™ Aspartic GGU U

GuC ; GCC | : GAC_| acid GGC |_ Glycine (o

G Gua [~ Valine Goa [~Alanine &4 o . |GGA yCi A

GUG GCG_ GAG | acid GGG G

Triplet Code: 4°= 4 x 4 x 4=64 codons

MRNA message transcribed from DNA:
UUUUACAGGGCCGUAGAAUGA




Second base

A

UUU]_Phenyl- UCuU UAU s UGU : U

uuc ] alanine ucc | o |uac ]'Tyms'"" ucac]'c"s‘“a'"e c

UUAT | e UCA UAA Stopcodon UGA Stop codon [

T R UCG._ UAG Stopcodon UGG Tryptophan K¢

CuuU CCU™ CAU yige CGU (§)

Histidine

cucC g cCC 4 CAC ]_ CGC : C
; C cua Leucine CCA Proline i CGA Arginine A 2y
% il cuc. cce. CAG]'G'"‘am‘"e CGG ] 2
7 B AuU | ACUT AAU | AGu . g

S AuC |-isoleucine |ACC | aac ]'As"a' agine M;c]'s‘""‘e 2

—Threonine C

LY AUA _ - ACA AAA AGA A

ethionine | ACG_ ]— Lysine — Arginine

o o AAG AGG a

GUU GCUT GAU™ Aspartic GGU U

GuC ; GCC | : GAC_| acid GGC |_ Glycine (o

G Gua [~ Valine Goa [~Alanine &4 o . |GGA yCi A

GUG GCG_ GAG | acid GGG G

Triplet Code: 4°= 4 x 4 x 4=64 codons

Ribosome reads the mRNA message:
UUU | UAC | AGG | GCC | GUA | GAA | UGA




Second base

First base

A
UUU]_Phenyl- UCuU UAU s UGU : U
uuc ] alanine ucc | o |uac ]'Tyms'"" ucac]'c"s‘“a'"e c
UUAT | e UCA UAA Stopcodon UGA Stop codon [
T R UCG._ UAG Stopcodon UGG Tryptophan K¢
CUUT CCU CAU yige CGU U
Histidine
CcucC : cCC 4 CAC :]_ CGC : C
C cua Leucine CCA Proline i ]_GMa | caa [CArginine A 2y
CUG_ | cca CAG mine | caa 1y 2
AUU | ACUT AAU | AGu . g
AUC |-Isoleucine | ACC | aac ]'As"a' agine M;c]'s‘""‘e 2
—Threonine C
LY AUA _ - ACA AAA AGA A
ethionine | ACG_ ]— Lysine — Arginine
E AAG AGG_ a
GUU GCUT GAU™ Aspartic GGU T U
GUC ; GCC | : GAC_| acid GGC |_ Glycine (o
G Gua [~ Valine Goa [~Alanine &4 o . |GGA yCi A
GUG GCG_ GAG | acid GGG G

Triplet Code: 4°= 4 x 4 x 4=64 codons

Ribosome reads the mRNA message:

Phy | UAC | AGG | GCC | GUA | GAA | UGA



Second base

First base

A
UUU]_Phenyl- UCuU UAU s UGU : U
uuc ] alanine ucc | o |uac ]'Tyms'"" ucac]'c"s‘“a'"e c
UUAT | e UCA UAA Stopcodon UGA Stop codon [
T R UCG._ UAG Stopcodon UGG Tryptophan K¢
CUUT CCU CAU yige CGU U
Histidine
CcucC : cCC 4 CAC :]_ CGC : C
C cua Leucine CCA Proline i ]_GMa | caa [CArginine A 2y
CUG_ | cca CAG mine | caa 1y 2
AUU | ACUT AAU | AGu . g
AUC |-Isoleucine | ACC | aac ]'As"a' agine M;c]'s‘""‘e 2
—Threonine C
LY AUA _ - ACA AAA AGA A
ethionine | ACG_ ]— Lysine — Arginine
E AAG AGG_ a
GUU GCUT GAU™ Aspartic GGU T U
GUC ; GCC | : GAC_| acid GGC |_ Glycine (o
G Gua [~ Valine Goa [~Alanine &4 o . |GGA yCi A
GUG GCG_ GAG | acid GGG G

Triplet Code: 4°= 4 x 4 x 4=64 codons

Ribosome reads the mRNA message:

Phy | Tyr | AGG | GCC | GUA | GAA | UGA



Second base

A

UUU]_Phenyl- UCuU UAU s UGU : U

uuc ] alanine ucc | o |uac ]'Tyms'"" ucac]'c"s‘“a'"e c

UUAT | e UCA UAA Stopcodon UGA Stop codon [

T R UCG._ UAG Stopcodon UGG Tryptophan K¢

CuuU CCU™ CAU yige CGU (§)

Histidine

cucC g cCC 4 CAC ]_ CGC : C
; C cua Leucine CCA Proline i CGA Arginine A 2y
% il cuc. cce. CAG]'G'"‘am‘"e CGG ] 2
7 B AuU | ACUT AAU | AGu . g

S AuC |-isoleucine |ACC | aac ]'As"a' agine M;c]'s‘""‘e 2

—Threonine C

LY AUA _ - ACA AAA AGA A

ethionine | ACG_ ]— Lysine — Arginine

o o AAG AGG a

GUU GCUT GAU™ Aspartic GGU U

GuC ; GCC | : GAC_| acid GGC |_ Glycine (o

G Gua [~ Valine Goa [~Alanine &4 o . |GGA yCi A

GUG GCG_ GAG | acid GGG G

Triplet Code: 4°= 4 x 4 x 4=64 codons

Ribosome reads the mRNA message:
Phy | Tyr | Arg | GCC | GUA | GAA | UGA




Second base

A

UUU]_Phenyl- UCuU UAU s UGU : U

uuc ] alanine ucc | o |uac ]'Tyms'"" ucac]'c"s‘“a'"e c

UUAT | e UCA UAA Stopcodon UGA Stop codon [

T R UCG._ UAG Stopcodon UGG Tryptophan K¢

CuuU CCU™ CAU yige CGU (§)

Histidine

cucC g cCC 4 CAC ]_ CGC : C
; C cua Leucine CCA Proline i CGA Arginine A 2y
% il cuc. cce. CAG]'G'"‘am‘"e CGG ] 2
7 B AuU | ACUT AAU | AGu . g

S AuC |-isoleucine |ACC | aac ]'As"a' agine M;c]'s‘""‘e 2

—Threonine C

LY AUA _ - ACA AAA AGA A

ethionine | ACG_ ]— Lysine — Arginine

o o AAG AGG a

GUU GCUT GAU™ Aspartic GGU U

GuC ; GCC | : GAC_| acid GGC |_ Glycine (o

G Gua [~ Valine Goa [~Alanine &4 o . |GGA yCi A

GUG GCG_ GAG | acid GGG G

Triplet Code: 4°= 4 x 4 x 4=64 codons

Ribosome reads the mRNA message:
Phy | Tyr | Arg | Ala| GUA | GAA | UGA




Second base

A

UUU]_Phenyl- UCuU UAU s UGU : U

uuc ] alanine ucc | o |uac ]'Tyms'"" ucac]'c"s‘“a'"e c

UUAT | e UCA UAA Stopcodon UGA Stop codon [

T R UCG._ UAG Stopcodon UGG Tryptophan K¢

CuuU CCU™ CAU yige CGU (§)

Histidine

cucC g cCC 4 CAC ]_ CGC : C
; C cua Leucine CCA Proline i CGA Arginine A 2y
% il cuc. cce. CAG]'G'"‘am‘"e CGG ] 2
7 B AuU | ACUT AAU | AGu . g

S AuC |-isoleucine |ACC | aac ]'As"a' agine M;c]'s‘""‘e 2

—Threonine C

LY AUA _ - ACA AAA AGA A

ethionine | ACG_ ]— Lysine — Arginine

o o AAG AGG a

GUU GCUT GAU™ Aspartic GGU U

GuC ; GCC | : GAC_| acid GGC |_ Glycine (o

G Gua [~ Valine Goa [~Alanine &4 o . |GGA yCi A

GUG GCG_ GAG | acid GGG G

Triplet Code: 4°= 4 x 4 x 4=64 codons

Ribosome reads the mRNA message:
Phy | Tyr | Arg | Ala| Val | GAA | UGA




Second base

A

UUU]_Phenyl- UCuU UAU s UGU : U

uuc ] alanine ucc | o |uac ]'Tyms'"" ucac]'c"s‘“a'"e c

UUAT | e UCA UAA Stopcodon UGA Stop codon [

T R UCG._ UAG Stopcodon UGG Tryptophan K¢

CuuU CCU™ CAU yige CGU (§)

Histidine

cucC g cCC 4 CAC ]_ CGC : C
; C cua Leucine CCA Proline i CGA Arginine A 2y
% il cuc. cce. CAG]'G'"‘am‘"e CGG ] 2
7 B AuU | ACUT AAU | AGu . g

S AuC |-isoleucine |ACC | aac ]'As"a' agine M;c]'s‘""‘e 2

—Threonine C

LY AUA _ - ACA AAA AGA A

ethionine | ACG_ ]— Lysine — Arginine

o o AAG AGG a

GUU GCUT GAU™ Aspartic GGU U

GuC ; GCC | : GAC_| acid GGC |_ Glycine (o

G Gua [~ Valine Goa [~Alanine &4 o . |GGA yCi A

GUG GCG_ GAG | acid GGG G

Triplet Code: 4°= 4 x 4 x 4=64 codons

Ribosome reads the mRNA message:
Phy | Tyr | Arg | Ala| Val | Glu | UGA




Second base

A

UUU]_Phenyl- UCuU UAU s UGU : U

uuc ] alanine ucc | o |uac ]'Tyms'"" ucac]'c"s‘“a'"e c

UUAT | e UCA UAA Stopcodon UGA Stop codon [

T R UCG._ UAG Stopcodon UGG Tryptophan K¢

CuuU CCU™ CAU yige CGU (§)

Histidine

cucC g cCC 4 CAC ]_ CGC : C
; C cua Leucine CCA Proline i CGA Arginine A 2y
% il cuc. cce. CAG]'G'"‘am‘"e CGG ] 2
7 B AuU | ACUT AAU | AGu . g

S AuC |-isoleucine |ACC | aac ]'As"a' agine M;c]'s‘""‘e 2

—Threonine C

LY AUA _ - ACA AAA AGA A

ethionine | ACG_ ]— Lysine — Arginine

o o AAG AGG a

GUU GCUT GAU™ Aspartic GGU U

GuC ; GCC | : GAC_| acid GGC |_ Glycine (o

G Gua [~ Valine Goa [~Alanine &4 o . |GGA yCi A

GUG GCG_ GAG | acid GGG G

Triplet Code: 4°= 4 x 4 x 4=64 codons

Ribosome translates to amino acids:
Phy | Tyr | Arg | Ala| Val | Glu | STOP




Second base

A

UUUT_Phenyl- UCu UAU . UGU : U

B uuc ] aanine | — UAc]'Ty"’s'"" uc;c]'c”s“""e c

UUATL | cuei UCA UAA Stopcodon UGA Stop codon [

A B UCG. UAG Stopcodon UGG Tryptophan K&

CUU" CCU" CAU]_ . CcGU U

Histidine

T gce | ... CAC CGC : c
; C GUA Leucine CCA Proline i cGIA:|~Argimne A 2y
% il cue_ CCG_ CAG]‘G'Ufam‘"e CGG ] 2
7 B AuU ACU" AAU _ |agu . g

" B AuC |isoleucine | ACC __|aac ]'As"a'ag'"e Aec}se""e s

—Threonine C

ol AuA- Meth peses el TR AGAT Argini A

ionine | ACG_ ]— ysine — Arginine

AUG start codon ANG a0 G

GUU GCU" GAUT Aspartic | GGU™ U

GUC : o - GAC | acid GGC | gpei C

<l cua [Valine Goa [~Alanine Bak a0 Glycine A

GUG GCG_ GAG_| ™ acid GGG G

Triplet Code: 4°= 4 x 4 x 4=64 codons

The protein chain:
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P.O.D.

< Use the Codon to Amino Acid chart to translate the following
mRNA message...

AUGAAACGAGGGCUGUUUCGAAAAUGA

Second base
A

UUUT Phenyl- | UCUT UAU ; UGU : U

vuct alanine  |ucc | o . |UAC Jvrosine uec]’c"s’eme c

UUA]—L S UCA UAA Stopcodon | UGA Stop codon [

N B ' UCG. UAG Stopcodon | UGG Tryptophan [&

| |
CUUT ‘ccuT TN - CGUT U
— Histidine

cuc ; | ccc . CAC_ CGC . c
; CUA Leucine CCA Proline CAA™ CGA Arginine A 5
j: CUG. CCG. VCAG_‘GM&’“‘W CGG. G K
4 Ny |ACUT AAU _ |aGu_ .. g
" S AuC |-isoleucine | ACC | aag JTAsparagine | goe [~Serine u g

‘ —Threonine C

AUA _ - | ACA AAA AGA T A

ethionine | ACG_ — Lysine — Arginine

B o | AAG _ AGG _ G

GUU GCU- GAUT Aspartic | GGUT U

GuC . 1GCC | . . GAC_ acid GGC | givcine C

Gua [V |GCA [“Al@NINe | GaaT Glutamic |GGA [ T A

Triplet Code: 4°= 4 x 4 x 4—=64 codons




P.O.D.

AUG | AAA | CGA | GGG | cUG | UuU | cGA | AAU | UGA

Second base
A

UUU ] _Phenyl- UCuU UAU : UGU : U

B vucl aanine  jucc| o . |UAC vrosine uec]’ Cystene. 9

UUA}_ Fabs ' UCA UAA Stopcodon | UGA Stop codon [

UuG | UCG. UAG Stopcodon | UGG Tryptophan K&

CUU™ CCU™ CAU yide CGUT (§)

— Histidine

QUe | .. gce | ... CAC_ Y C
4 C CUA Leucine CCA Proline i cGa [~Arginine A "
j: CUG. | CCG cag |~ Glutamine | cgg | G K
7 B AUU- | AcU- AAU 7 | AGUT . §

" B AuC [-Isoleucine | ACC . [ maG J-Osparaging: | gae [—Saine .

AUG = Methionine ACG_ AAG [ Lysine AGG [ Arginine A

start codon = =2 G

GUU GCU" GAUT_Aspartic | GGU U

GuC ; GCC : GAC_ acid GGC . C

G - — Glycine
GUA Valine | GCA Alanine GAAT Gl o GGA A
GUG | GCG._ GAG | acid GGG- G

Triplet Code: 4°= 4 x 4 x 464 codons




P.O.D.

Met | AAA | CGA | GGG | CUG | UUU | cGA | AAU | UGA

Second base
A

UUU ] _Phenyl- UCuU UAU : UGU : U

B vucl aanine  jucc| o . |UAC vrosine uec]’ Cystene. 9

UUA}_ Fabs ' UCA UAA Stopcodon | UGA Stop codon [

UuG | UCG. UAG Stopcodon | UGG Tryptophan K&

CUU™ CCU™ CAU yide CGUT (§)

— Histidine

QUe | .. gce | ... CAC_ Y C
4 C CUA Leucine CCA Proline i cGa [~Arginine A "
j: CUG. | CCG cag |~ Glutamine | cgg | G K
7 B AUU- | AcU- AAU 7 | AGUT . §

" B AuC [-Isoleucine | ACC . [ maG J-Osparaging: | gae [—Saine .

AUG = Methionine ACG_ AAG [ Lysine AGG [ Arginine A

start codon = =2 G

GUU GCU" GAUT_Aspartic | GGU U

GuC ; GCC : GAC_ acid GGC . C

G - — Glycine
GUA Valine | GCA Alanine GAAT Gl o GGA A
GUG | GCG._ GAG | acid GGG- G

Triplet Code: 4°= 4 x 4 x 464 codons




P.O.D.

Met | Lys | CGA | GGG | cUG |uuU | cGA | AAU | UGA

Second base
A

UUU ] _Phenyl- UCuU UAU : UGU : U

B vucl aanine  jucc| o . |UAC vrosine uec]’ Cystene. 9

UUA}_ Fabs ' UCA UAA Stopcodon | UGA Stop codon [

UuG | UCG. UAG Stopcodon | UGG Tryptophan K&

CUU™ CCU™ CAU yide CGUT (§)

— Histidine

QUe | .. gce | ... CAC_ Y C
4 C CUA Leucine CCA Proline i cGa [~Arginine A "
j: CUG. | CCG cag |~ Glutamine | cgg | G K
7 B AUU- | AcU- AAU 7 | AGUT . §

" B AuC [-Isoleucine | ACC . [ maG J-Osparaging: | gae [—Saine .

AUG = Methionine ACG_ AAG [ Lysine AGG [ Arginine A

start codon = =2 G

GUU GCU" GAUT_Aspartic | GGU U

GuC ; GCC : GAC_ acid GGC . C

G - — Glycine
GUA Valine | GCA Alanine GAAT Gl o GGA A
GUG | GCG._ GAG | acid GGG- G

Triplet Code: 4°= 4 x 4 x 464 codons




P.O.D.

Met | Lys | Arg| GGG | CUG | UUU | CGA | AAU | UGA

Second base
A

UUU ] _Phenyl- UCuU UAU : UGU : U

B vucl aanine  jucc| o . |UAC vrosine uec]’ Cystene. 9

UUA}_ Fabs ' UCA UAA Stopcodon | UGA Stop codon [

UuG | UCG. UAG Stopcodon | UGG Tryptophan K&

CUU™ CCU™ CAU yide CGUT (§)

— Histidine

QUe | .. gce | ... CAC_ Y C
4 C CUA Leucine CCA Proline i cGa [~Arginine A "
j: CUG. | CCG cag |~ Glutamine | cgg | G K
7 B AUU- | AcU- AAU 7 | AGUT . §

" B AuC [-Isoleucine | ACC . [ maG J-Osparaging: | gae [—Saine .

AUG = Methionine ACG_ AAG [ Lysine AGG [ Arginine A

start codon = =2 G

GUU GCU" GAUT_Aspartic | GGU U

GuC ; GCC : GAC_ acid GGC . C

G - — Glycine
GUA Valine | GCA Alanine GAAT Gl o GGA A
GUG | GCG._ GAG | acid GGG- G

Triplet Code: 4°= 4 x 4 x 464 codons




P.O.D.

Met | Lys | Arg| Gly | CUG | UUU | CGA | AAU | UGA

Second base
A

UUU ] _Phenyl- UCuU UAU : UGU : U

B vucl aanine  jucc| o . |UAC vrosine uec]’ Cystene. 9

UUA}_ Fabs ' UCA UAA Stopcodon | UGA Stop codon [

UuG | UCG. UAG Stopcodon | UGG Tryptophan K&

CUU™ CCU™ CAU yide CGUT (§)

— Histidine

QUe | .. gce | ... CAC_ Y C
4 C CUA Leucine CCA Proline i cGa [~Arginine A "
j: CUG. | CCG cag |~ Glutamine | cgg | G K
7 B AUU- | AcU- AAU 7 | AGUT . §

" B AuC [-Isoleucine | ACC . [ maG J-Osparaging: | gae [—Saine .

AUG = Methionine ACG_ AAG [ Lysine AGG [ Arginine A

start codon = =2 G

GUU GCU" GAUT_Aspartic | GGU U

GuC ; GCC : GAC_ acid GGC . C

G - — Glycine
GUA Valine | GCA Alanine GAAT Gl o GGA A
GUG | GCG._ GAG | acid GGG- G

Triplet Code: 4°= 4 x 4 x 464 codons




P.O.D.

Met | Lys | Arg| Gly | Leu | UUU | cGA | AAU | UGA

Second base
A

UUU ] _Phenyl- UCuU UAU : UGU : U

B vucl aanine  jucc| o . |UAC vrosine uec]’ Cystene. 9

UUA}_ Fabs ' UCA UAA Stopcodon | UGA Stop codon [

UuG | UCG. UAG Stopcodon | UGG Tryptophan K&

CUU™ CCU™ CAU yide CGUT (§)

— Histidine

QUe | .. gce | ... CAC_ Y C
4 C CUA Leucine CCA Proline i cGa [~Arginine A "
j: CUG. | CCG cag |~ Glutamine | cgg | G K
7 B AUU- | AcU- AAU 7 | AGUT . §

" B AuC [-Isoleucine | ACC . [ maG J-Osparaging: | gae [—Saine .

AUG = Methionine ACG_ AAG [ Lysine AGG [ Arginine A

start codon = =2 G

GUU GCU" GAUT_Aspartic | GGU U

GuC ; GCC : GAC_ acid GGC . C

G - — Glycine
GUA Valine | GCA Alanine GAAT Gl o GGA A
GUG | GCG._ GAG | acid GGG- G

Triplet Code: 4°= 4 x 4 x 464 codons




P.O.D.

Met| Lys | Arg | Gly | Leu| Phy | CGA | AAU | UGA

Second base
A

UUU ] _Phenyl- UCuU UAU : UGU : U

B vucl aanine  jucc| o . |UAC vrosine uec]’ Cystene. 9

UUA}_ Fabs ' UCA UAA Stopcodon | UGA Stop codon [

UuG | UCG. UAG Stopcodon | UGG Tryptophan K&

CUU™ CCU™ CAU yide CGUT (§)

— Histidine

QUe | .. gce | ... CAC_ Y C
4 C CUA Leucine CCA Proline i cGa [~Arginine A "
j: CUG. | CCG cag |~ Glutamine | cgg | G K
7 B AUU- | AcU- AAU 7 | AGUT . §

" B AuC [-Isoleucine | ACC . [ maG J-Osparaging: | gae [—Saine .

AUG = Methionine ACG_ AAG [ Lysine AGG [ Arginine A

start codon = =2 G

GUU GCU" GAUT_Aspartic | GGU U

GuC ; GCC : GAC_ acid GGC . C

G - — Glycine
GUA Valine | GCA Alanine GAAT Gl o GGA A
GUG | GCG._ GAG | acid GGG- G

Triplet Code: 4°= 4 x 4 x 464 codons




P.O.D.

Met‘ Lys ‘ Arg | Gly‘ Leu ‘ Phy ‘ Arg | AAU ‘ UGA

Second base
A

UUU ] _Phenyl- UCuU UAU : UGU : U

B vucl aanine  jucc| o . |UAC vrosine uec]’ Cystene. 9

UUA}_ Fabs ' UCA UAA Stopcodon | UGA Stop codon [

UuG | UCG. UAG Stopcodon | UGG Tryptophan K&

CUU™ CCU™ CAU yide CGUT (§)

— Histidine

QUe | .. gce | ... CAC_ Y C
4 C CUA Leucine CCA Proline i cGa [~Arginine A "
j: CUG. | CCG cag |~ Glutamine | cgg | G K
7 B AUU- | AcU- AAU 7 | AGUT . §

" B AuC [-Isoleucine | ACC . [ maG J-Osparaging: | gae [—Saine .

AUG = Methionine ACG_ AAG [ Lysine AGG [ Arginine A

start codon = =2 G

GUU GCU" GAUT_Aspartic | GGU U

GuC ; GCC : GAC_ acid GGC . C

G - — Glycine
GUA Valine | GCA Alanine GAAT Gl o GGA A
GUG | GCG._ GAG | acid GGG- G

Triplet Code: 4°= 4 x 4 x 464 codons




P.O.D.

Met| Lys ‘ Arg ‘ Gly‘ Leu ‘ Phy ‘ Arg ‘ Asp ‘ UGA

Second base
A

UUU ] _Phenyl- UCuU UAU : UGU : U

B vucl aanine  jucc| o . |UAC vrosine uec]’ Cystene. 9

UUA}_ Fabs ' UCA UAA Stopcodon | UGA Stop codon [

UuG | UCG. UAG Stopcodon | UGG Tryptophan K&

CUU™ CCU™ CAU yide CGUT (§)

— Histidine

QUe | .. gce | ... CAC_ Y C
4 C CUA Leucine CCA Proline i cGa [~Arginine A "
j: CUG. | CCG cag |~ Glutamine | cgg | G K
7 B AUU- | AcU- AAU 7 | AGUT . §

" B AuC [-Isoleucine | ACC . [ maG J-Osparaging: | gae [—Saine .

AUG = Methionine ACG_ AAG [ Lysine AGG [ Arginine A

start codon = =2 G

GUU GCU" GAUT_Aspartic | GGU U

GuC ; GCC : GAC_ acid GGC . C

G - — Glycine
GUA Valine | GCA Alanine GAAT Gl o GGA A
GUG | GCG._ GAG | acid GGG- G

Triplet Code: 4°= 4 x 4 x 464 codons




P.O.D.

Met‘ Lys ‘ Arg | Gly‘ Leu | Phy | Arg ‘ Asp ‘ STOP

Second base
A

UUU ] _Phenyl- UCuU UAU : UGU : U

B vucl aanine  jucc| o . |UAC vrosine uec]’ Cystene. 9

UUA}_ Fabs ' UCA UAA Stopcodon | UGA Stop codon [

UuG | UCG. UAG Stopcodon | UGG Tryptophan K&

CUU™ CCU™ CAU yide CGUT (§)

— Histidine

QUe | .. gce | ... CAC_ Y C
4 C CUA Leucine CCA Proline i cGa [~Arginine A "
j: CUG. | CCG cag |~ Glutamine | cgg | G K
7 B AUU- | AcU- AAU 7 | AGUT . §

" B AuC [-Isoleucine | ACC . [ maG J-Osparaging: | gae [—Saine .

AUG = Methionine ACG_ AAG [ Lysine AGG [ Arginine A

start codon = =2 G

GUU GCU" GAUT_Aspartic | GGU U

GuC ; GCC : GAC_ acid GGC . C

G - — Glycine
GUA Valine | GCA Alanine GAAT Gl o GGA A
GUG | GCG._ GAG | acid GGG- G

Triplet Code: 4°= 4 x 4 x 464 codons




P.O.D.

Met‘ Lys ‘ Arg ‘ Gly‘ Leu ‘ Phy ‘ Arg ‘ Asp ‘ STOP

Lys Arg Gly Leu Phy 2 Arg Asp

The START codon corresponds with Methionine
But
The STOP codon does not correspond with an amino acid




REMINDERS

“Next week
—Monday December grd — Unit 5 Vocabulary Quiz

—Monday December 8™ Unit 4
Makeups (Quiz, Exam, Practical)

—Tuesday December 4" — Unit 5 Exam
s Wednesday December 5 — Prefix/Suffix Quiz #6
l — Thursday December 6" — Unit 5 Practical Test




DNA sequence

oCells do transcription with single genes and
groups of genes, not with an organisms’ whole

Transcription
< The first step of cells ‘reading’ the instructions in
DNA and carrying them out
- The goal is to make an RNA copy of a gene’s
= genome



RNA polymerase binds to ) piiation
the START codon atthe  complementary strand i Termination si:e
beginning of the gene and " ,@ ‘W&m\ melmqm W@\ M‘\ 3
then separates the DNA . Eb nn N \ID; n]) \ Y ?[H» Y .
strands and exposes a Temite [ —

single-strand of DNA that R0 ieon

will serve as a template

site




b) Elongation

DNA rewind DNA }wvind

5 ] R | U

14} | VALYl
RNA polymerase “reads” ... Diectionf
the template strand of o > t 4 1 "4
the gene one base ata i y ‘J q, Nucotides
time and then builds an
RNA copy by adding I
complementary bases jWWW ,. | ' i Wm :

RNA transcript




RNA polymerase “reads” I
the STOP codon and the () sermination "
RNA transcriptis
complete

Termination site

This is called mRNA




l'. - l'
“4 .lsw.*.'.

IS
o.l-n . .0 A




Translation

< This strand of mRNA leaves the nucleus and
carries its message to the ribosome

ribosomes mRNA

nascent proteins




Translation

< After the mRNA is complete, it travels to the ribosomes
where the mRNA is read codon by codon

- As each codon is read, the corresponding amino acid
is bonded

5 -
mRNA J—'—'L'—'—LLLI_|_|_|_I—-

codons AUGACGGAGCUUCGGAGCUAG

B Amino y \ V b ' ' 3
l acids Methionine Threonine Glutamate Leucine Arginine Serine Stop



o) R

First base

Second base
A
UUUT Phenyl- | UCU~ UAU . UGU :
vuc alanine  |ucC | o . = |UAC }'Tyms'"e uec}'cys’e'"e
UUA:I_L .  UCA UAA Stopcodon | UGA Stop codon
T g A | S UAG Stopcodon UGG Tryptophan
|
Cuu” ccu” CAUT v CGU7
l _Histldlne

cuc . cce . CAC_ CGC :
CUA Leucine CCA Proline A" CGA Arginine
CUG_  CCG._ cag |~ Glutamine | cgg
AUU" | ACU" v | AGU}_ —
AUC (~Isoleucine |ACC | | aac JTAPAREING | agc
AUA ' ACA Threonine

= Methionine | ACG ]-Lysine AGA:}—Arginine
i o o AAG AGG
GUU" GCU GAUT Aspartic | GGUT
QUG | ... e | GAC | acid GGC |_aivcine
GUA Valine  GCA Alanine GAAT Glutamic GGA yci
GUG._ | GCG_ GAG | acid GGG-

I Triplet Code: 4°= 4 x 4 x 4—64 codons

O>P0C O>0C OPOC O>O0C

eseq piiyl






Translation

< A chain of amino acids forms the peptide (protein) that
the gene that was transcribed/translated coded for

~OO
» .. - .. .. \J ~
O Q. 2 4 9
o O 3 O ® *
© O Q. o ol
OO0 O OO Q\
>0 S\
.0 @ * () amino acids
-
Q “0n O ~00000
8 O0 .\ O ®
, \ o A
Q .
® peptide bonds ~< Phe
. .. Leu
) (O . @
. ® - amino group @
2 ~O NH.
O ~OF |

= C — COOH

| acidic
carboxyl
G PO o acid

- O
00000000




Amino acids

Growing
protein chain

Ribosome

A ribosome assembles
around the mRNA and a

tRNA carrying the START
amino acid

tRNA

MRNA




5'

g

tRNA binds to
matching codon

Then, the ribosome reads
the codons one at a time
(3 base pairs at a time)
and tRNA brings in the

\
COrresponding amino mRNA is shifted forward,
] ] exposing a new codon 5
acids, adding them to the
protein chain
5"

5'
e
3’

4—/

The polypeptide is
linked to the new amino acid
3’




Free polypeptide

When the ribosome reads |
a STOP codon, the N <5 A
protein chain separates : P .
ribosome ‘




Translation

< After a newly synthesized protein chain gets
released, it may still need to

- Fold into the right shape

- Undergo processing

- Get shipped to the correct place in the cell
- Combine with other protein chains




How to think about all
this....

=



Cytoplasm TRANSLATION

The sequence for a gene, now
encoded in mRNA, is used to

! direct the production of a protein.

: o
TRANSCRIPTION
The sequence for a geneis
copied from DNA to a middle-
man molecule called mRNA.

J

[ Protein molecule ]

Grandmother’s ——| Copying cookie
cookbook recipe to index card

N B

— Index card E— Combinit;g and |———|Chocolate chip
with recipe baking ingredients cookies




Watson & Crick’s
4 Criteria




Criteria 1

The molecule must be able to store A LOT of
information

<+ How does DNA store information?




Criteria 2

The molecule must be able to copy itself with
great precision

<Why is this important?
<“How is it done?




Criteria 3

The molecule must be able to make mistakes when
being copied

< Why are mistakes important?
< How can DNA make mistakes?




Criteria 4
The molecule must be readable by cells

<+ How does the cell “read” the DNA?

<+ What does it do with the information?
<What is transcription?

< What is translation?




Transcription
&
Translation
Practice




Steps:

(1) Transcribe DNA using mRNA
- Remember: RNAhasUandno T

(2) Group the mRNA into codons
- Groups of 3

(3) Translate mRNA into amino acids
- Use the chart

(4) String the amino acids together in to a protein chain

- The START codon corresponds to an amino acid but the STOP
codon does not




DNA sequence - a gene
ATGTCTACTAATGGGAGTTACTTAGAGTAG

Triplet Code: 4°= 4 x 4 x 4—64 codons

Second base
A

UUUT _Phenyl- | UCUT UAU : UGU : U

uuc) alanine  |uce | —_— UAc}' Tyrosion UGC}_CYSteme C

UUA]—L . 'UCA UAA Stopcodon UGA Stop codon [

guUe | e UCG. UAG Stopcodon | UGG Tryptophan K&

1
Cuu™ CCU™ CAU]_ g CGU U
Histidine

s —Leucine s — Proline i Pae Arginine c
@ CUA CCA CAA CGA A =
% [l cuG. CCG. CAG]‘G'"tam‘"e CGG G
? B AUU | ACUT AAU | AGU . g
"“ B AUC |-Isoleucine | ACC _|aac ]'As"a' agne AGC]_Seme Uk

— Threonine C

AUA _ ACA AAA AGA A

Methionine | ACG _ Lysine — Arginine
AUG AAG AGG

start codon = G

GUU ' GCU" GAUT Aspartic | GGU U

GUC A ' GCC i . GAC_ acid GGC __Glvcine C

Gcua [~Valine | GCA Alanine GAAT Glutamic | GGA yci A

GUG | GCG_ GAG | acid GGG G



MRNA - transcription of DNA
AUGUCUACUAAUGGGAGUUACUUAGAGUAG

Triplet Code: 4°= 4 x 4 x 4—64 codons

Second base
A

UUUT Pheny- | UCU" UAU : UGU : U

uuc alanine | uce - UAc}' Trosme: | gae -Cvetene. g

UUA]—L " UCA UAA Stopcodon UGA Stop codon [

guUe | e UCG. UAG Stopcodon | UGG Tryptophan K&

1
CUU" CCUT CAU]_ - CGU U
Histidine

s —Leucine s — Proline i Pae Arginine c
@ CUA CCA CAA CGA A =
% [l cuG. CCG. CAG]‘G'"tam‘"e CGG G
7 B Auu ACUT AAU __|aGgu . 8
ik AUC [~Isoleucine | ACC | AAC ]'As"a'ag'“e AGC]_Seme u

—Threonine C

AUA _ ACA AAA AGA- =

Aug Methionine | ACG_ MG]-—Lysine AGG [~Arginine

start codon - G

GUU ' GCU" GAUT Aspartic | GGU U

GUC ; [@ee | 4 GAC | acid GAC | cicing C

Gcua [~Valine | GCA Alanine GAAT Glutamic | GGA yci A

GUG | GCG_ GAG | acid GGG- G



AUG | UCU | ACU | AAU | GGG | AGU | UAC | UUA | GAG | UAG

First base

MRNA - transcription of DNA

Second base
A
UUU | Phenyl- UCuU™ UAU . UGU :
uuc ] alanine o — UAc]" TroskR. | age [-yeing
UUA]—L o UCA UAA Stopcodon UGA Stop codon
gug e gUCGa UAG Stopcodon| UGG Tryptophan
|
CUU™ CCU CAU]_ Eid CGU
Histidine
832 — Leucine gg: — Proline C:: ggg Arginine
| ~ Glutamine

CUG_ CCG_ CAG CGG
AUU | ACU™ AAU ]—As o AGU]_Serine
AUC [-Isoleucine |ACC | . |AAC paragine | aac
AUA _ o ACA i 77 AGAT

ethionine | ACG_ ]—Lysine — Arginine
AUG St codon AAG AGG |
GUU GCU™ GAU™| Aspartic GGU
Guc | ., . 6ec | , . |GACJ acid GAC | cicing
Gcua [~Valine | Ggca [~Alanine GAA Glutarmic GGA yci
GUG | GCG_ GAG | acid GGG-

Triplet Code: 4°= 4 x 4 x 464 codons

O>0C O>»0C OPOC O>O0C

oseq piiyL



Ribosome translates codon to amino acids
Met | UCU | ACU | AAU | GGG | AGU | UAC | UUA | GAG | UAG

Second base
A

UUU | Phenyl- UCU™ UAU : UGU : U

B vucaanine  |uce | o o Unc - Trosine | BAE [-Cysteine s

UUA]—Leu e UCA UAA Stopcodon | UGA Stop codon [

UUG UCG. UAG Stopcodon UGG Tryptophan K¢

|
CUU™ CCU CAU]_ o CGU U
Histidine

o CUC L oucine |€CC | proine | CAC Pae Arginine c
@ CUA CCA CAA | : CGA A =
%l cuG.  CCG._ cag |~ Glutamine | cgg ]2
7 B Auu | ACUT AAU | AGU . g
" B AuC |Isoleucine | ACC | AAC ]‘As"a'ag'"‘" Aec}se"”e u

— Threonine C

A RS ACA AAA AGAT , -~

ethionine | ACG_ ]—Lysine — Arginine

AUG St codon AAG AGG _ G

GUU GCU™ GAU™| Aspartic GGU U

GuUC z GCC | - GAC_] acid GGC __Glvcine C

Sl cua [ Valine GCA Alanine | . Suins: | @A yci A

GUG  GCG_ GAG_ acid GGG- G

Triplet Code: 4°= 4 x 4 x 4—64 codons




First base

Second base
A

UUU | Phenyl- UCu UAU : UGuU :
B vucaanine  |uce | o o Uac - rosine | DA -Cysteine

UUA]—Leucine UCA UAA Stopcodon UGA Stop codon

UUG | UCG. UAG Stopcodon UGG Tryptophan

|
Cuu™ CCU™ CAU]_ i CGU
Histidine
C gt‘:g —Leucine gg: — Proline CAC ggg Arginine
| g Glutamine

CUG_ CCG_ CAG CGG

AUU " | ACUT AAU | AGU .

AUC [-Isoleucine |ACC [ |AAC ]‘As"a'ag'"‘" Aec}se"”e
LY AUA - REK | T AGAT ,

ethionine | ACG_ ]—Lysine — Arginine

AUG St codon AAG AGG _

GUU GCU™ GAU™| Aspartic GGU

GUC A GCC | . GAC | acid GGC __Glvcine
Sl cua [ Valine GCA [Alanine | Suins: | @A yCi

GUG GAG | acid GGG-

' GCG._

Triplet Code: 4°= 4 x 4 x 464 codons

O>0C O>»0C OPOC O>O0C

Ribosome translates codon to amino acids
Met | Ser | ACU | AAU | GGG | AGU | UAC | UUA | GAG | UAG

oseq piiyL



Ribosome translates codon to amino acids
Met | Ser | Thr | AAU | GGG | AGU | UAC | UUA | GAG | UAG

Second base

A

UUU | Phenyl- UCu UAU : UGU : U

B vucaanine  |uce | o o Unc - Trosine | BAE [-Cysteine s

UUA]—Leu e UCA UAA Stopcodon | UGA Stop codon [

UUG UCG. UAG Stopcodon UGG Tryptophan K¢

|
CUU™ CCU CAU]_ o CGU U
Histidine

o CUC L oucine |€CC | proine | CAC Pae Arginine c
@ CUA CCA CAA | : CGA A =
%l cuG.  CCG._ cag |~ Glutamine | cgg ]2
7 B Auu | ACUT AAU | AGU . g
" B AuC |Isoleucine | ACC | AAC ]‘As"a'ag'"‘" Aec}se"”e u

— Threonine C

A RS ACA AAA AGAY , -~

ethionine | ACG_ ]—Lysine — Arginine

AUG St codon AAG AGG _ G

GUU GCU™ GAU™| Aspartic GGU U

GuUC z GCC | - GAC_] acid GGC __Glvcine C

Sl cua [ Valine GCA Alanine | . Suins: | @A yci A

GUG  GCG_ GAG_ acid GGG- G

Triplet Code: 4°= 4 x 4 x 4—64 codons




First base

Second base
A

UUU | Phenyl- UCu UAU : UGuU :
B vucaanine  |uce | o o Uac - rosine | DA -Cysteine

UUA]—Leucine UCA UAA Stopcodon UGA Stop codon

UUG | UCG. UAG Stopcodon UGG Tryptophan

|
Cuu™ CCU™ CAU]_ i CGU
Histidine
C gt‘:g —Leucine gg: — Proline CAC ggg Arginine
| g Glutamine

CUG_ CCG_ CAG CGG

AUU " | ACUT AAU | AGU .

AUC [-Isoleucine |ACC [ |AAC ]‘As"a'ag'"‘" Aec}se"”e
LY AUA - REK | T AGAT ,

ethionine | ACG_ ]—Lysine — Arginine

AUG St codon AAG AGG _

GUU GCU™ GAU™| Aspartic GGU

GUC A GCC | . GAC | acid GGC __Glvcine
Sl cua [ Valine GCA [Alanine | Suins: | @A yCi

GUG GAG | acid GGG-

' GCG._

Triplet Code: 4°= 4 x 4 x 464 codons

O>0C O>»0C OPOC O>O0C

Ribosome translates codon to amino acids
Met | Ser | Thr | Asp | GGG | AGU | UAC | UUA | GAG | UAG

oseq piiyL



Ribosome translates codon to amino acids
Met | Ser | Thr | Asp | Gly | AGU | UAC | UUA | GAG | UAG

Second base
A

UUU | Phenyl- UCU™ UAU : UGU : U

B vucaanine  |uce | o o Unc - Trosine | BAE [-Cysteine s

UUA]—Leu e UCA UAA Stopcodon | UGA Stop codon [

UUG UCG. UAG Stopcodon UGG Tryptophan K¢

|
CUU™ CCU CAU]_ o CGU U
Histidine

o CUC L oucine |€CC | proine | CAC Pae Arginine c
@ CUA CCA CAA | : CGA A =
%l cuG.  CCG._ cag |~ Glutamine | cgg ]2
7 B Auu | ACUT AAU | AGU . g
" B AuC |Isoleucine | ACC | AAC ]‘As"a'ag'"‘" Aec}se"”e u

— Threonine C

A RS ACA AAA AGAT , -~

ethionine | ACG_ ]—Lysine — Arginine

AUG St codon AAG AGG _ G

GUU GCU™ GAU™| Aspartic GGU U

GuUC z GCC | - GAC_] acid GGC __Glvcine C

Sl cua [ Valine GCA Alanine | . Suins: | @A yci A

GUG  GCG_ GAG_ acid GGG- G

Triplet Code: 4°= 4 x 4 x 4—64 codons




Ribosome translates codon to amino acids
Met | Ser | Thr | Asp | Gly | Ser | UAC | UUA | GAG | UAG

Second base
A

UUU | Phenyl- UCU™ UAU : UGU : U

B vucaanine  |uce | o o Unc - Trosine | BAE [-Cysteine s

UUA]—Leu e UCA UAA Stopcodon | UGA Stop codon [

UUG UCG. UAG Stopcodon UGG Tryptophan K¢

|
CUU™ CCU CAU]_ o CGU U
Histidine

o CUC L oucine |€CC | proine | CAC Pae Arginine c
@ CUA CCA CAA | : CGA A =
%l cuG.  CCG._ cag |~ Glutamine | cgg ]2
7 B Auu | ACUT AAU | AGU . g
" B AuC |Isoleucine | ACC | AAC ]‘As"a'ag'"‘" Aec}se"”e u

— Threonine C

A RS ACA AAA AGAT , -~

ethionine | ACG_ ]—Lysine — Arginine

AUG St codon AAG AGG _ G

GUU GCU™ GAU™| Aspartic GGU U

GuUC z GCC | - GAC_] acid GGC __Glvcine C

Sl cua [ Valine GCA Alanine | . Suins: | @A yci A

GUG  GCG_ GAG_ acid GGG- G

Triplet Code: 4°= 4 x 4 x 4—64 codons




Ribosome translates codon to amino acids
Met‘ Ser ‘ Thr ‘ Asp ‘ Gly ‘ Ser | Tyr ‘ UUA ‘ GAG ‘ UAG

Second base
A

UUU | Phenyl- UCU™ UAU : UGU : U

B vucaanine  |uce | o o Unc - Trosine | BAE [-Cysteine s

UUA]—Leu e UCA UAA Stopcodon | UGA Stop codon [

UUG UCG. UAG Stopcodon UGG Tryptophan K¢

|
CUU™ CCU CAU]_ o CGU U
Histidine

o CUC L oucine |€CC | proine | CAC Pae Arginine c
@ CUA CCA CAA | : CGA A =
%l cuG.  CCG._ cag |~ Glutamine | cgg ]2
7 B Auu | ACUT AAU | AGU . g
" B AuC |Isoleucine | ACC | AAC ]‘As"a'ag'"‘" Aec}se"”e u

— Threonine C

A RS ACA AAA AGAT , -~

ethionine | ACG_ ]—Lysine — Arginine

AUG St codon AAG AGG _ G

GUU GCU™ GAU™| Aspartic GGU U

GuUC z GCC | - GAC_] acid GGC __Glvcine C

Sl cua [ Valine GCA Alanine | . Suins: | @A yci A

GUG  GCG_ GAG_ acid GGG- G

Triplet Code: 4°= 4 x 4 x 4—64 codons




Ribosome translates codon to amino acids
Met‘ Ser ‘ Thr ‘ Asp ‘ Gly | Ser ‘ Tyr ‘ Leu ‘ GAG ‘ UAG

Second base
A

UUU | Phenyl- UCU™ UAU : UGU : U

B vucaanine  |uce | o o Unc - Trosine | BAE [-Cysteine s

UUA]—Leu e UCA UAA Stopcodon | UGA Stop codon [

UUG UCG. UAG Stopcodon UGG Tryptophan K¢

|
CUU™ CCU CAU]_ o CGU U
Histidine

o CUC L oucine |€CC | proine | CAC Pae Arginine c
@ CUA CCA CAA | : CGA A =
%l cuG.  CCG._ cag |~ Glutamine | cgg ]2
7 B Auu | ACUT AAU | AGU . g
" B AuC |Isoleucine | ACC | AAC ]‘As"a'ag'"‘" Aec}se"”e u

— Threonine C

A RS ACA AAA AGAT , -~

ethionine | ACG_ ]—Lysine — Arginine

AUG St codon AAG AGG _ G

GUU GCU™ GAU™| Aspartic GGU U

GuUC z GCC | - GAC_] acid GGC __Glvcine C

Sl cua [ Valine GCA Alanine | . Suins: | @A yci A

GUG  GCG_ GAG_ acid GGG- G

Triplet Code: 4°= 4 x 4 x 4—64 codons




Ribosome translates codon to amino acids
Met‘ Ser ‘ Thr ‘ Asp ‘ Gly ‘ Ser ‘ Tyr ‘ Leu ‘ Glu ‘ UAG

Second base
A

UUU | Phenyl- UCU™ UAU : UGU : U

B vucaanine  |uce | o o Unc - Trosine | BAE [-Cysteine s

UUA]—Leu e UCA UAA Stopcodon | UGA Stop codon [

UUG UCG. UAG Stopcodon UGG Tryptophan K¢

|
CUU™ CCU CAU]_ o CGU U
Histidine

o CUC L oucine |€CC | proine | CAC Pae Arginine c
@ CUA CCA CAA | : CGA A =
%l cuG.  CCG._ cag |~ Glutamine | cgg ]2
7 B Auu | ACUT AAU | AGU . g
" B AuC |Isoleucine | ACC | AAC ]‘As"a'ag'"‘" Aec}se"”e u

— Threonine C

A RS ACA AAA AGAT , -~

ethionine | ACG_ ]—Lysine — Arginine

AUG St codon AAG AGG _ G

GUU GCU™ GAU™| Aspartic GGU U

GuUC z GCC | - GAC_] acid GGC __Glvcine C

Sl cua [ Valine GCA Alanine | . Suins: | @A yci A

GUG  GCG_ GAG_ acid GGG- G

Triplet Code: 4°= 4 x 4 x 4—64 codons




Ribosome translates codon to amino acids
Met‘ Ser ‘ Thr ‘ Asp ‘ Gly | Ser ‘ Tyr ‘ Leu ‘ Glu ‘ STOP

Second base
A

UUU | Phenyl- UCU™ UAU : UGU : U

B vucaanine  |uce | o o Unc - Trosine | BAE [-Cysteine s

UUA]—Leu e UCA UAA Stopcodon | UGA Stop codon [

UUG UCG. UAG Stopcodon UGG Tryptophan K¢

|
CUU™ CCU CAU]_ o CGU U
Histidine

o CUC L oucine |€CC | proine | CAC Pae Arginine c
@ CUA CCA CAA | : CGA A =
%l cuG.  CCG._ cag |~ Glutamine | cgg ]2
7 B Auu | ACUT AAU | AGU . g
" B AuC |Isoleucine | ACC | AAC ]‘As"a'ag'"‘" Aec}se"”e u

— Threonine C

A RS ACA AAA AGAT , -~

ethionine | ACG_ ]—Lysine — Arginine

AUG St codon AAG AGG _ G

GUU GCU™ GAU™| Aspartic GGU U

GuUC z GCC | - GAC_] acid GGC __Glvcine C

Sl cua [ Valine GCA Alanine | . Suins: | @A yci A

GUG  GCG_ GAG_ acid GGG- G

Triplet Code: 4°= 4 x 4 x 4—64 codons




String amino acids together into a protein chain

Met ‘ Ser ‘ Thr ‘ Asp ‘ Gly ‘ Ser ‘ Tyr | Leu ‘ Glu | STOP




ATGTATCGCAGTGATGTTCTTCCAGGCGGGTAA
Work your way back to the original DNA message
Met-Thr-Ala-Tyr-Asp-Ser-Gly-Iso-Leu-Val-STOP

1.
2.  Met-Pro-Ser-Cys-Gly-Asp-Ala-Phy-Ser-Pro-STOP
3. Met-Arg-Cys-Ser-Pro-Thr-Gly-Iso-Leu-Glu-STOP

Transcribe and Translate the following messages:
ATGGTTAATCCCCACCGATTTTGTTTGAAGTGA
ATGCATGAGGGGTTTCTTATTGTGAATAAATAG

B



