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RESULTS
Classes of Neurospora crassa
Wild type  Class I mutants Class Il mutants Class Il mutants
Minimal M M M M
medium 7
(M) U U U U
(control) AN e o A
c MM+ i i
-2 ornithine
'-5 A W A W
g = = = —_—
O MM+ i’ ” |
citrulline
A (> J U
MM + e ] ” i
arginine
(control) 2 U U U

CONCLUSION Class | mutants Class Il mutants Class lll mutants

. (mutation in (mutation in (mutation in
Wild type gene A) gene B) gene C)
Precursor Precursor Precursor Precursor
Gene A —>  EnzymeA Enx A Enzyme A Enzyme A
Ornithine Ornithine Ornithine Ornithine
Gene B—>  EnzymeB Enzyme B Enx B Enzyme B
Citrulline Citrulline Citrulline Citrulline
Gene C > Enzyme C Enzyme C Enzyme C En: c
Arginine Arginine Arginine Arginine
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(a) Tobacco plant expressing
a firefly gene
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(b) Pig expressing a

jellyfish gene
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Protein-coding segment Polyadenylation signal

5 Cap 5 UTR Startcodon Stopcodon 3’ UTR Poly-A tail

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




5 Exon Intron Exon Intron Exon 3’

Pre-mRNA L |

1 30 31 104 105 146
] Introns cut out and
Coding exons spliced together
se%nt
—~
mRNA
1 146
5 UTR 3'UTR

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

RNA transcript (pre-mRNA)

5 C— —
Exon 1 Intron Exon 2
Protein l s O
. Other
snRNA \ 5
@\@ \Qproteins )
snRNPs

Y
Spliceosome

Spliceosome/ \,

components
Cut-out

mRNA intron

SIE_
Exon 1 Exon 2

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings. 1 0




nge

DNA — —N

I Exon 1 [intron] Exon 2 [Intron| = - [N

Transcription i

RNA processing i

Translation l

> Domain 3

Domain 2

> Domain 1

Polypeptide

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

11

.. PP

(<) ° @
A s
° Q 4 Amino
Polypeptide_ acids

tRNA with
amino acid

attached
ﬁ Ribosome

U"GGUUUGG‘C
5 Codons

mRNA

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

12




@

Amino acid
attachment site

CREERERR 0 >

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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Wild-type hemoglobin DNA Mutant hemoglobin DNA
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Sickle-cell hemoglobin
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Wild-type

DNA template strand 3" LIRSS < N S <N N W S N RN s
[JA T GAAGTTTGGCTA AKJ

UL A U GAAGUUUGGCUA AEY

Protein Met 3

Amino end

Aiinstead of G

(4T A C T T CAAACCAAT TEJ
(A T GAAGTTTGGTTA AKJ
U instead of C

A U GAAGUUUGGUUA AKJ
Met ; Lys 3 Phe § Gly np_I

Silent (no effect on amino acid sequence)

T instead of C
9T A C T T CAAATCGAT TId
A T GAAGT T T AGCT A AL
Ainstead of G
[ JA U GAAGUUUAGCUA AKJ

Met § Lys 3 Phe 7 Ser St'op

Missense

Ainstead of T
k@T A CATCAAACCGAT T}
[JA T G T AGT T T GGC T A AK
U instead of A
5'3'
m Stop

Nonsense

(a) Base-pair substitution
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g Phe : Gly St'op

Carboxyl end

Extra A
kdT ACATTCAAACCGATTE]
A T G TAAGTTTGGCTA AEKL
Extra U

A U GUAAGUUUGGCUAAEK]
T 5%

ift causing il (1 b pair insertion)

I missing
kT A CTTCAAICCGAT TE]
4A T GAAGTTGGCTAAEK]
™1 missing
[4A U GAAGUUIGGCUA AR

Met § Lys 3 Lleu 37 Ala I8

ift causing i i (1 base-pair deletion)

missing
AT A CIAAACCGATTH
(4A T G T T T GG C T AAEK]
W€ missing
5 3
[ Met j phe j Gly [are e
Stop

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

(b) Base-pair insertion or deletion
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