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Nature of DNA

v Protein?

=-Before 1944
cabundant

cTetranucleotide hypothesis

= Little variability
cActive research

v Nucleic acid

=-Transforming principle

<Avery, Macleod, and McCarty that followed the
work of Griffith’s experiments

Avery, Macleod, and McCarty’s experiments
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T2 phages

a The micrograph shows T2 bacteriophages infecting an E. coli cell.
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Ratio of DNA bases?

v Tetranucleotide h

=-DNA is a tetramer,
bases - 1:1:1:1 ratio

hesis

of equal quantities of

v Chargaff’s rule

=A 1:1 correspondence exits between the
purine and pyrimidine bases

Species Adenine Thymine Guanine Cytosine
Human being 30.3% 30.3% 19.5% 19.9%
(liver)

Mycobacterium 15.1% 14.6% 34.9% 35.4%
tuberculosis
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DNA - double helix
Repeating structure
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Watson & Crick DNA structure

Right-handed double helix

Antiparallel

Bases are stacked - 3.4 A

Nitrogenous bases are H-bonded

One complete turn every 10
bases or 34 A

Major groove and minor groove

Double helix measures 20 A in
diameter

Major groove

%' Minor groove

Buses cennect ar pair in the middle
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Eukaryotic evidence

v Indirect
=-DNA is found primarily were genetic function
is found
=-UV mutagenesis
<DNA absorbs best at 260 nm
&Protein absorbs best at 280 nm
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Percent G+C verses melting temperature
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Melting (denaturation) temperature (°C)

Structure of
RNA

RNA is“single stranded”
Ribose replaces Deoxyribose
Uracil replace thymine

acid
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B-DNA

Right handed helix
Diameter - 20 A
Base pairs/turn - 10
Helix pitch - 34 A
Helix rise/bp - 3.4 A

A-DNA

Right handed helix
Diameter - 26 A
bp/turn - 11

Helix pitch - 28 A
Helix rise/bp - 2.6 A

Not normally found in
living cells

High humidity

RNA-DNA hybrid and
RNA-RNA helices
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Prokaryotic holoenzyme

DNA topoisomerase

synthesis of
leading strand

Figure 222 Model of DNA replica
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DNA polymerase o

primase
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«a may function on their entire enzyme.
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Figure 2.24 DNA polymerase a in mammals.
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Eukaryotic DNA polymerases

A — o

=T e mg e P ey
s o o L T
mm R AP R RS AL T R e
L] BTt SIS b g g [T = i
-
e

E. coli :
replication fork

~mshnled DV

,
L
"
¥
1

E. coli replicon

o -
.‘-I{'T—'ﬂ.‘\bh“"‘ ol

- F|

& T
L %

1 -~

w Vi it THALL I s By el Pl i
o - T i e e i s
[

Proofreading LG —

8 DNA polymerase adds correctly pared nucieoides n the

-+ Grecton

N
y N
£3
TTGCTGGAT

ST
o AT \
[CITETT T =>
AGAACGACCIATGABETT A
- -
o

b DNA poymerase adds a mispalred nucleotde,

=
L7y
TCTTGCTGRATA
LOLETE LT
AGAACGACET

s
e
ACGACOTATGABET TA
ann s
__

@ DNA polymerase reversos ditcion and acts 3¢ .3+ 5°
xonuclease o ramove he mispared nuclecnde

TCTTGCTGGATAC \

POLET LT T =

AGAACGACCTATEAGETT A
P g,

d DNA poymerass resumes DNA syrthesis i he §' 3
irecton

Figure 223 DNA procteading n pokaryces.

ey
e,
ritin
7 o w v I
= o o] B s} S— W
- T o
——ur— [Ep—_
N —— - b
¥ —— i
bam —
i TR T e
- 3

e
-_—
e 1 el

s

-

[

an

14



Telomer problem

A e

|
i Arns mrs R
|
|

Telomers replicated

o
Experiment il
ARLTILET 2 & (%)
B Damifre
rRoEY
P | R —
sk ar- ui :
T o
= (]
|y pep——

" EEEREERE R E

1
I |
i 0 I
AERARERNN

Pyriczrim  Chedem Meciel: * Arpink Pifieria  Minge

pimis  aamaw  Fek Een Thiseds
I— 1] ]

One-Gene/One-Polypeptide Evidence|
[+ e
hamfan 1 l;..lﬂlﬂ cusler 3

o o d

— [ — I —a—

T T

" Effect of Amino Acid Change—
Sickle Cell Anemia

rall arssmin hemoglzhin - chain

ral herogiotsn [ chan

15



