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Table 5-1. The Three Steps That Give Rise to High-Fidelity DINA Synthesis

EEPLICATION STEP EEFORS PEE WUOCLEOTIDE POLYIMERTZED
5'—3' polymenzation 1= 10°

A'—5" exonucleolytic proofreading 1% 10°
Strand-directed mismatch repadr 1% 10°

Total

1% 10°




Part of the reason replication is high fidelity:

Proof-reading
A.
Motif B: [ i e
g o Motif A: FDF-SYPS
= Motif C: GDTDSIF
B.

3'0OH

Primer-template . Primer-template

Palm °

3'0OH

copy mode edit mode

Bell and Baker, Cell 1998
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Table 5-2. Inherited Syndromes with Defects in DINA Repan

MANWE PHEMNCTYFE ENZYME OF PEOCESS AFFECTED

M=HZ, 3, 6, BMLHL, PhE2 colon cancer trustnatch repatr

Heroderma pigmentosum (XP)  shan cancer, cellular TTV zensitrvity, tclestide excision-repatt

groups A3 neurclogical abnormalibies

HP vanant cellular TN sensttity translesion synthesis by DA polymerase &

Atama—telangectasia (AT) leukerma, lymphoma, cellular v-ray ATM protemn, a protem kinase activated by
sensitivity, genotne mstability double-strand brealks

BECA-Z breast and ovarian cancer repatt by homologous recombination

Werner syndrotme premature aging, cancer at several sites, accessory 3-exonuclease and DA
genome instability helicase

Bloom syndrome cancer at several sites, stunted growth, accessory DA helicase for replication
genotne stabiity

Fancont anetmia groups A—G congenital abnormalities, leuketrda, genome DA imterstrand cross-link repatr
mstability

46 BE patient hypersensitrvity to DA -damaging agents, DINA ligase I

genotne stabiity



GUANIME

M
DEPURINATION K
_H
I
H
] [ ]
: :
' i CYTOSINE
[] i
ewnnaton |1 T
| ] 1
[ ] 1

GLUANINE

Ha}

depurinated
sugar

URACIL

Alberts Figure 5-47



Alberts Figure 5-48



‘mutated mutated
old strand

ald strand

deaminated C depurinated A

? i strand

A

an A-T nucleatidea
pair has been deleted

old strand old strand
Y unchanged B} uncharnged

Alberts Figure 5-49



(Al

Alberts Figure 5-51

(4] BASE EXCISION REPAIR

deaminated C

GCTUATCC

] hydrogen-bonded
base pairs

CGAGTAGRG

URACIL DNA
u —{ GLYCOSYLASE

GCT ATCC

DMNA helix
with missing
base

CGAGTAGG

AP ENDOMUCLEASE AND
&y PHOSPHODIESTERASE

REMOVE SUGAR PHOSPHATE

GCT ATCC
DA helix
with single
nuclectide gap
CGAGTAGG

DMA POLYMERASE ADDS MEW
NUCLEOTIDES, DMA LIGASE
SEALS NICK

GCTCATCC

CGAGTAGG

(Bl NUCLEOTIDE EXCISION REPAIR

pyrirmidine dimer

i CTACGGTCTA{NIATGG

IREN=SRARTARERRE |

GATGCCAGATGATACC

MLUCLEASE l

ETMGGTCTAL{,\TJLTEFG

PEFLTLETLE

GATGCCAGATGATACEC

~
CGGTCTALTATAG
DA

HELICASE

CTA

DA helix

with 12-

nuclectide gap
GATGCCAGATOCATACCEC

DMA POLYMERASE
PLUS DMA LIGASE

CTACGGTCTACTATGG

FLEEER

GATGCCAGATGATACC
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l Transcription |

Exon Intlrn:ln Exon Intlrl:-n Exon Poly(4) tail
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Trailer

RMNA processing:
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Prntem-cudjng sequence

l Translatiun'

Polypeptide

Courtesy of David Haussler
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RNA Basics: Read about it online at EMBL
website!
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Image adapted from: National Human Genome Research [nstitute.
D N A Talking Glossary of Genetic Terms. Available at: www.genome. gov/ R N A

Essentially identical Varies with cell type,
In all cells of an time, stimuli
iIndividual



Transcription
(Using DNA as a Template to Make RNA)
(movie)

http://www.dnai.org/a/index.html



Transcription factors bind
at recognition site

Recruits RNA polymerase
(the enzyme that makes RNA)

Activator proteins bind to
Enhancer region and start
RNA polymerase




Transcription
(Using DNA as a Template to Make RNA)
(movie)

http://www.dnai.org/a/index.html
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