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Outline of course

* Except in some viruses, DNA serves as the genetic material in all living
organisms on Earth.

* According to the Watson—Crick model, DNA exists in the form of a right-
handed double helix.

* The strands of the double helix are antiparallel and are held together by
hydrogen bonding between complementary nitrogenous bases.

* The structure of DNA provides the means of storing and expressing genetic
information.

* RNA has many similarities to DNA but exists mostly as a single-stranded
molecule.

* In some viruses, RNA serves as the genetic material.

* Many techniques have been developed that facilitate the analysis of nucleic
acids, most based on detection of the complementarity of nitrogenous
bases.
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Transformation: The Avery, MaclLeod, and McCarty Experiment
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Summary of Avery, MacLeod, and McCarty’s experiment demonstrating that DNA is
the transforming principle.




%
M A
(Y W
4>y
148
S strain
//ex tr\
No components Polysaccharides Lipids Protein
destroyed destroyed destroyed destroyed destroyed destroyed
o 0 o 0 00 00 o 0
0 0
R stram
L £
( Ty _Coey o v
— -Q ﬁ@\ = _Q 2 . -Q U @ ﬁé@ e W“é\é
Mouse dies Mouse dies Mouse dies Mouse dies Mouse dies Mouse lives
Live S strain /¢ No live S strain
recovered recovered




Q g Injected @ ;7 Injected

# intomouse ¢ i £ into mouse
. o !
R \ ) ;. ) /g
d P—— - f B
S (smooth) strain ; R (rough) strain e &
( ) Mouse dies (rough)

(disease-causing) (not disease-causing) Mouse lives

-~

e :‘S strain @ :‘S strain ;
R
#* \ P \ .. Rstrain
F 4

g Injected
Heat kills . 'niected Heat kills tojgether
S strain  /Nto mouse S strain ;
‘ , O into mouse
-~ .’\-’ - Pl
| Mouse lives =4 f
\ : N" : ‘.Q—_/
== == Mouse dies




Methionine Cysteine




%
|

Phage T2 (unlabeled)

afess TR oy
il A

Phage added to E. coli
in radioactive medium

( mmm 32p or 35¢
—_— ?.EP,
i
* Progeny phages *

become labeled

* (Klug & Cummings 1997) *




% { Most of

Phage | radioactivity

T2 phage ﬁ& ﬂ& /ﬂi\\ gf{ ghosts ( recovered in

phage ghosts
5
Blender | ¢ §
\ % mg_g arid

centrifuge ./

A [hase
Y3l

B Most of
 —— $ , radioactivity
Blender | $ recovered in

, B4 ;
\ L~ g, and | J bacteria

7.7 P centrifuge "







Purine nucleotides

0

Phosphate H

<— Nitrogenous base 9 | /Le— Guanine (G)
(Adenine, A)

5
—_— CHZ B — cHz
# " «—Deoxyribose sugar
H

OH H<— OH H
Deoxyadenosine 5'-monophosphate (dAMP) Deoxyguanosine 5'-monophosphate (dGMP)

Pyrimidine nucleotides
0

NH, CH3 j n
«— Cytosine (C) <— Thymine (T’
‘o /k o

H
JEN
0

OH H OH H Uracil
Deoxycytidine 5'-monophosphate (dCMP) Deoxythymidine 5'-monophosphate (dTMP)




DNA chain
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A nucleoside
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Antiparelel Structure
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DNA Denaturation

100
E. coli (52%) 0.01 M phosphate
_ 0.001 MEDTA
E 1.4 %0
- Pneumococcus =
% (38% G + C) S. marcescens (58%) g
g S 60
g O
= +
o &
& 1.2 40
E
3 & o0 0.15 M NaCl
o 0.015 M Na citrate
M. phlei (66%)
0

10 60 70 80 90 100 110

70 80 90 100

T o
Temperature (°C) m (C)

21




0 O s

100

(sapno3pnu |e303 JO %) D + D

|
o o (=) )
~ o

N

100 -

DNA Denaturation

(%) uoneinjeuaqg

80 90 100 110
tm (°C)

70

60

75

Q ©

Temperature (°C)

22



DNA Replication
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DNA Replication Model
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The Meselson—Stahl Experiment
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The expected results of two generations of semiconservative replication in the
Meselson-Stahl experiment.
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1. Primase synthesizes short RNA oligonucleotides (primer)
copied from DNA.
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2. DNA polymerase Ill elongates RNA primers with new DNA.
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3. DNA polymerase | removes RNA at 5’ end of neighboring
fragment and fills gap.

5!

4. DNA ligase connects adjacent fragments.
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