EXPERIMENT

Growth: No growth:

Wild-type Mutant cells
cells growing cannot grow
and dividing and divide

Minimal medium

RESULTS

Classes of Neurospora crassa

Wild type  Class I mutants Class Il mutants Class lll mutants

Minimal il = ] M
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= ornithine
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g == ] =] ]
O MM+ i 1 le
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CONCLUS'ON Class | mutants Class Il mutants Class Ill mutants

. (mutation in (mutation in (mutation in
Wild type gene A) gene B) gene C)
Precursor Precursor Precursor Precursor
Gene A > Enzyme A EnxA Enzyme A Enzyme A
Ornithine Ornithine Ornithine Ornithine
Gene B> EnzymeB Enzyme B Enx B Enzyme B
Citrulline Citrulline Citrulline Citrulline
Gene C > EnzymeC Enzyme C Enzyme C Enxe c
Arginine Arginine Arginine Arginine
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UUU |

uucC

UUA |

UuUG

cucC
CUA
CUG

AUC
AUA

First mRNA base (5’ end of codon)

GUU |

GUC
GUA
GUG

CUU |

AUU |

Phe

Leu

Leu

lie

AUG Metor

Val

Second mRNA base

UCU |

uccC
UCA
UCG

CCU |

CcCcC
CCA

CCG _

ACU |

ACC
ACA
ACG

GCU |

GCC
GCA
GCG

Ser

Pro

Thr

Ala

UAU
UAC

UAG Stop

CAU |

CAC
CAA

CAG |

AAU |

AAC
AAA
AAG

GAU |

GAC
GAA

GAG _

JTyr

UAA Stop

His

GIn

Asn

Asp

Glu

uGuU
UGC

:| Cys

UGA Stop

UGG Trp

CGU |

CGC
CGA

CGG |

AGU

Arg

Ser

Arg

Gly
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(a) Tobacco plant expressing (b) Pig expressing a
a firefly gene jellyfish gene
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© A eukaryotic promoter
includes a TATA box

Promoter
~  Template
5 TATAAAA I I 3’
3 ATATTITT i — 5
TATAbox Start point Template
DNA strand
@ Several transcription factors must
Transcription bind to the DNA before RNA
factors b _ polymerase Il can do so.
D
5 [ \— - 3’
3/ \ / T 5

©® Additional transcription factors bind to
the DNA along with RNA polymerase lI,
forming the transcription initiation complex.

/ﬂl:anscription factors
5 T

A
& f— ‘/—\  — 3
& — A NX y B
RNA transcript

RNA polymerase i

Transcription initiation complex
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Protein-coding segment Polyadenylation signal

51 pu A -~ ’_H 3,
G—P-P® I I AAUAAA AAA:--AAA
5 &rap 5 l]TR Start codon  Stop codon 3'UTR Poly-A tail
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1 146
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Amino acid
attachment site

Anticodon

(a) Two-dimensional structure

Amino acid
attachment site

3 e 5'
}Anticodon Anticodon
(c) Symbol used
(b) Three-dimensional structure in this book
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Yy Aminoacyl-tRNA
Amino acid / synthetase (enzyme)
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Growing
polypeptide  Exit tunnel

tRNA /
molecules '
3
f
¢ Large
subunit
) L Small
subunit

mRNA ~3'

binding site)

E site
(Exit site)

A site (Aminoacyl-
tRNA binding site)

Large
subunit
mRNA

binding site Small

subunit
(b) Schematic model showing binding sites

Next amino acid
to be added to
polypeptide chain

tRNA
3[

(c) Schematic model with mRNA and tRNA
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Amino end
of polypeptide

Ribosome ready for 51 A
next aminoacyl tRNA

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.

17



Copyright © 2008 Pearson

Release
factor

Stop codon

¢

(UAG, UAA, or UGA)

Education, Inc., publishing as Pearson Benjamin Cummings.

¥

polypeptide

2 GDP

2%%0

— 3’

18



Completed

Growing polypeptide
o polypeptides
Incoming
ribosomal 0
subunits =
o Polum
olyribo
Start of Some End ;}«s
mRNA
(5' end) gBeNng)
(a)

. P .
o A L HiLas

”1.’;\/\; :",iQ‘
¥ \ $3

(b) X pm

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.



Ribosome

MmRNA

Signal
peptide ER

membrane

Signal-
recognition
particle (SRP)

CYTOSOL

Protein
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Wild-type hemoglobin DNA Mutant hemoglobin DNA

3 5 3 5
5 3 5 3
MRNA MRNA
5 3 5 G U A 3
Normal hemoglobin Sickle-cell hemoglobin




Wild-type

DNA template strand 3’ ILE S & N o o O S e Ry S e 5’
MA T GAAGTTTGGUCT A Ak}

UM A U G AAGUUUGGCUA AES

Protein Met 3 Lys 3 Phe ; Gly St'op

Amino end

A instead of G
KT A C T TCAAAUCCAAT T4

CMA T GAAGT TTGGT T A Ak}

U instead of C
LMA U GAAGUUUGGUUA AEY

Met § Lys § Phe § Gly St!p

Silent (no effect on amino acid sequence)

T instead of C

KT A CTTCAAATCGAT TE
AT GEATAE GET - FETEANGECETE AT A K]

Ainstead of G

[MA U GAAGUUUAGTCUA AK]
Met § Lys § Phe § Ser St'op

Missense

Ainstead of T
kT A CA TCAAA G A T TECH
C

(e
A T G T AGTTTGG T A AkY

U instead of A
(A U G U AGUUUGGUU A AKY

m Stop

Nonsense

(a) Base-pair substitution
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Carboxyl end

Extra A

c@T A CATTCAAACCGAT TEY

(A T G T AAGTTTGGU CTA AE}

Extra U

(A U G UAAGUUUGGTCUA AKX
T
Stop

Frameshift causing immediate nonsense (1 base-pair insertion)

N missing
KM@T A CTTCAAICCGAT TE)S
MA T GAAGTTGGUCTA AEKY

"] missing
MA U GAAGUUIGGCU A AXEE]
Met § Lys § Lleu 3 Ala ZH

Frameshift causing extensive missense (1 base-pair deletion)

ESIE missing
kM T A CIAAACCGATTH
A TG T T T GGCTAAK

W4 missing
HA UG|IUUUGGCUA AEX
Met 3 Phe : Gly St'op

No frameshift, but one amino acid missing (3 base-pair deletion)

(b) Base-pair insertion or deletion
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