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DNA to RNA

Electron micrograph below shows many molecules of
RNA polymerase simultaneously transcribing two genes.

Individual RNA polymerases
are visible as dots along the
DNA. New RNA (fine threads)
are attached to them.

Lengths of new RNA
indicates that DNA is
read from left to right
(3’ to 5" of DNA)
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Central Players

DNA Polymerase

DNA

Transcription Factor
RNA Polymerase Il

RNA

tRNA
Ribosomes (rRNA + proteins)

Proteins
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DNA Replication

incoming
deoxyribonucleoside
triphosphate

primer
incoming strand “thumb”
deoxyribonucleoside
triphosphate template template
' strand strand

gapin
helix
D = Q+0

(diphosphate)

“fingers”
5'-t0-3 9 pfimef
direction of strand
chain growth
“palm”

(DNA Polymerase)

Reads DNA 3> 5’
Makes DNA 5 >3
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Transcription

(RNA Polymerase II)

(a)

a subunit

Figure 4-12
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company

Reads DNA 3> 5
Makes RNA 5 >3

DNA double helix

an RNA polymerase that moves from left
1o right makes RNA by using the bottom
strand as a template

(B) —

3

¥ 5
GGGGGGGGGGGEGGAGGEG

an RNA polymerase that moves from right
to left makes RNA by using the top strand

as a template



Transcription Factors &
Promofter Sequences

(T B P) TATA box-binding protein
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TATA TATAA/TAA/T TBP
BRE G/ICG/CG/ACGCC TFIIB
INR C/TC/TAXT/AC/T/C/T  TFID
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Figure 7-31 part 1
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company

TATA box
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Preinitiation
complex
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Figure 7-31 part 2
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company
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| Preinitiation
complex
g;sl.\cent Elongating
Release of Pol Il with
general factors phosphorylated
except TBP CTD

Figure 7-31 part 3
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company
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Translation

aa7'tRNA7
arriving H
Growing I
: H
polypeptide 2N‘C~R7
chain l_
e
o
Ribosome
tRNA4

leaving

3!

Codon Codon Codon Codon Codon ¢
aa, aa, aa; aay. _ aas .

Movement of ribosome ———————)

Figure 4-17
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company
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A anticodon
U codon

2nd base in codon
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15t base in codon

Phe | Ser | Tyr U
U Phe | Ser Tyr C
Leu | Ser STOP A
Leu | Ser STOP G
Leu | Pro His U
C Leu | Pro His C
Lew | Pro Gin A
Leu | Pro Gln G
lle Thr Asn U
A lle | Thr | Asn C
le | Thr | Lys A
Met | Thr Lys G
Val | Ala | Asp U
G val | Ala | Asp C
Val Ala Glu A
al Ala Glu G
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The Genetic Code

Ucpo2 Ul 252q RIE
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WORKSHEET: Genetic Code

I \

DNA

MRNA
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AmIﬂO OC|d 2nd base in codon

Ph Ser Tyr Cys U

U Phe | Ser Tyr Cys Cc

5 Leu | Ser | STOP | STOP A
'g Leu | Ser | STOP| Tmp G
v Leu | Pro His Arg u
£ C Leu | Pro His Arg [
- Leu | Pro Gln Arg A
g Leu | Pro Gln Arg G
= lle The | Asn Ser U
- A lle Thr | Asn Ser c
le | The | Lys | A | A

Met | Thr | Lys Ary G

val | Ala | Asp | Gly U

G Val Ala | Asp Gly c

Val Ala | Glu Gly A

Val | Ala | Glu Gly G

DNA () GGATAGCATGAAACCCGCATAA(3)

Seq pig
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- WORKSHEET: Genetic Code

DNA (5')
DNA (3')
MRNA

Amino acid

1st base in codon

2nd base in codon

C

C

r Tyr

S

b1

Ser
eu | Ser

F

p

P

F

[11]

@ > | O

Th
Th
Th
Thr
Al
Al
Al
Al

Cys
STOP
Tmp
Arg
Arg
Arg
Arg
S
S
Arg
Ary
Gly
Gly
Gly
Gly

Grocl@roc@roc|®roc

GGATAGCATGAAACCCGCATAA (3)

CCTATCGTACTTTGGGCGTATT(5)

Seq pig

uopod u|a
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DNA (5')

DNA (3')

Amino acid
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- WORKSHEET: Genetic Code

GGATAGCATGAAACCCGCATAA (3)
CCTATCGTACTTTGGGCGTATT|(5)

MRNA (') G GAUAGCAUGAAACCCGCAUAA(@3)

2nd base in codon

si9aulibu

1st base in codon

Ser Tyr U

U e | Ser Tyr Cys Cc
eu | Ser STOP A

ey | Ser STOP [y G

eu | Pro His 4]

C u | Pro His [
eu | Pro Gln A

ey | Pro Gln G

[ Thr Asn U

Al lle | The Asn c
e | Thr | Lys A

e Thr Lys G

Ala | Asp U

G Ala | Asp c
a Ala | Glu A

Ala | Glu G

UOPO3 U] 358 pIE




WORKSHEET: Genetic Code

DNA(5) GGATAGCATGAAACCCGCATAA(3)
DNA(3) CCTATCGTACTTTGGGCGTATTI(5)

MRNA (5)G G AUAGCAUGL AAA G CAUAA(3)

Amino acid Methionine Lysine Alanine ond base in codon
U C AIG

Phe | Ser | Tyr Cys

Phe | Ser | Tyr Cys

Leu | Ser | STOP | STOP
Leu | Ser | STOP | Trp

Leu | Pro His Arg

Leu | Pro His Arg
Leu | Pro Gln Arg
Leu | Pro Gln Ary
lle | The | Asn | Ser
Thr | Asn Ser
le | Thr | Lys | Arg
Met | Thr | Lys | Amg
Val | Ala | Asp | Gly
val | Ala | Asp | Gly
Val Ala | Glu Gly
Val | Ala | Glu Gly
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UOPO3 U] 358 pIE

1st base in codon
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