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DNA is the genetic material
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e The sentence "This structure has novel features which are of
considerable biological interest” may be one of science's most

famous understatements.
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“It appeared in April 1953 in the scientific paper where James Watson and

Francis Crick presented the structure of the DNA-helix, the molecule that
carries genetic information from one generation to the other”.
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The Race to Discover DNA’s Structure
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X-Ray diffraction image of DNA

Maurice Wilkins taken by Franklin in 1951 Rosalind Franklin
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Nobel Prize in Physiology or Medicine

* Nine years later, in 1962, they shared the Nobel Prize in Physiology
or Medicine with Maurice Wilkins, for solving one of the most
important of all biological riddles.

* Half a century later, important new implications of this
contribution to science are still coming to light.
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1962: Nobel Prize in Physiology and Medicine

Watson, J.D. and F.H. Crick, “Molecular Structure of Nucleic Acids:
A Structure for Deoxynucleic Acids”. Nature 171 (1953), p. 738.

What about?
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The Structure of DNA

 DNA is

composed of (= BT four
nucleotides, each containing ¢ $>5: adenine,
cytosine, thymine, or guanine.

The amounts of A =T, G = C, and purines =
pyrimidines [Chargaff’s Rule ik JLd 5513,

DNA is a double-stranded helix with
antiparallel strands [Watson and Crick].

Nucleotides in each strand are linked by 5’-3’
phosphodiester bonds

Bases on opposite strands are linked by
hydrogen bonding: A with T, and G with C.
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Scientists call this the:
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The Central Dogma Proposed by Francis Crick 1958
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The Central Dogma
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DNA is the genetic material




What is DNA? DNA s La

The work of many scientists paved the way Gkl 2« for the exploration
—lLiSiwYof DNA. Way back in 1868, almost a century before the Nobel Prize
was awarded to Watson, Crick and Wilkins, a young Swiss physician named
Friedrich Miescher e ¢l a8 ey | jsolated something no one had ever
seen before from the nuclei of cells. He called the compound "nuclein.” This

is today called nucleic acid, the "NA" in DNA (deoxyribo-nucleic-acid) and
RNA (ribo-nucleic-acid).
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Griffith’s experlments
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Griffith hypothesized that the transforming agent was a “"IIIS” protein. But
this was only a guess, and Griffith turned out to be wrong.
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Oswald T. Avery’s Transformation Experiment - 1944

Determined that “"IIIS” DNA was the genetic material
responsible for Griffith’s results (not RNA).
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DNA Replication
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Three postulated methods of DNA Replication
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Three Models of DNA Replication
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(a) Conservative model: The
parental double helix remains
intact and a second, all-new
copy is made.

¥\

©1009 Addison Wesley Longman, Inc.

>

Y\

~ 7~
~N

~ <
2
< L
2 2

~

-~
”~

(b) Semiconservative model:

The two strands of the
parental molecule separate,
and each functions as a
template for synthesis of a
new complementary strand.
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(c) Dispersive model: Each
strand of both daughter
molecules contains a mixture
of old and newly synthesized
parts.
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DNA Replication

Each parental strand now serves 215 as a template S that determines
the order of the bases along a new complementary strand.
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Dispersive Replication of DNA 41 sl salal) <t sl 43, Jaty

OJJJAJ‘ .LJ.\AM} ‘UJJS“ .Lj.\aj‘ u.A ;:\JAT d:‘.h \.@45 e_u o
c—‘ﬁY\ XY e\AAj‘j ‘_94];4} .. K u\_\lq.c JYA %
AAAJLJ .LJJAJ‘ ;‘JA‘ Oy d}\dﬂ\ KY-Y u\ OJMY\ A g

d_d;A J@)@\M\d}\ﬂ\@ﬁd&d\ 4\_14\}».».::
Cadall Cacloatl 4l 4 yhall L) (il Bale) -

DNA . sy oSyl 54l




qp\ . ..“ ....S .S‘ Z\ﬁg#‘ L}A ot ,.S‘

o Dlad Giaay gkl 038 (e (s (e (FRaN Aalgd) bl Glany <y jaf il
DNA .53 (aasal) cie Ll dlla

The Meselson & Stahl Experiment  JUiul g O gradssa 4y 2 Lgiag o




The Meselson & Stahl Experiment Sl g ¢ gudasa 4 3

Sy 1958 ale Jlimy (galasa Clallall ddawd gy dadll o3 gla) ol
2 iy oAl ga Afilud) cielail) gk o o) Ao il g Lgda gl

G5Se Bg F, coli LS ADNA ) cislad of 4y ol o3 ciid) g LBIAL
Adzblaal) 4 48y Jlally Gy cliils)) alina b




| N15 o i gl &y o Apalll) |

N14 (¥4 N15 (a9 jhas Ao g giad Ay o Lghalig E. coli LSy 34 2 .
Purines (mossl) solgdy ada y& 4iSlg N14 2 S48l Bl o4 N15 o) g mally
OB MMy g il Ao 5488 DNA ) quS 5 A JAX 3l Pyrimidines Csdsan sl
A5 ABUS da 2 93 0% N1S G i sdaa B s sad ddy o cuad Al LIAIDNA

Juad (Sag . siladl N14 2 Lgad Oaa il jias Ay Ao el A1) LDAY DNA (e

ALY A 7 il o)) g3 aa g S sall 3 dall Adee (51 )k (e ABUST) 4dlid DNA ) Gl




i

Anll (4 saill e aaly din ax aa g
Gl il DNA ) S o sl
5 JiE DNA o ) dhausia
deall 2 (1 11 4wy Cadl DNA
A DNA  d) e e o8 A4
(<8 DNA e Ji85 DNA ) Ao 5ic
(J8) 458US Cadd DNA 43 S ¢ 3a g

(2-3 Js3)

G A i LA oladladl laa Aa) a8

DNA e (s 5ind g8 1) Jual 3221 N15
Al UL Ay LAl el clue A5 (S
Ay e clld my Cuaig N15 e 4 sisll
sad g ol N14 e Cpa g il juas
Aty Oyl spaall Al e LAY bda
pladinly Jla s DNA I padlidinl &5 ddlids

2o mdl 4 ) olS Jolaa 8 A8EKT) o) 3 isia




uiracenimuge

(CsCI) a5 o) Ay ) 618

4

\

conservative
Replication

Generation 3
S

80

Time (min.)

L& Alilles DNA ) A8US (483
Jie ALE] #3538l Jallaal) 3301
A Lla 2ied (CSCI)  aseomadl 258
DS ammall 2,58 =la 2aDNA
-30.000 e S 2k Jac y (2
a3l de Ll 72-48 sl 4ady/4dl 50.000
Equilibrium 48| # jaie o 3 <5
Jl a5 W 14 density gradient
Jslaall 480S ad S5 (oAl a8 gall )
DNA I 138 381 4 shooe alal




ultracentrifuge

(+ Density

DAl

|

14 generations of growth w - . cleve “w o o
2= J— o Lalad A jaill o molis gl N
: 4 43 lllh DNA  J caelaad 4 ks
Ga=sisl 3 Semiconservative  adadlall
iailaal) 43y Hally Caeliaill ¢ gaa i aial
... ..,.,. :...S\ ji

SO WA e JsaaIDNA ) apend
cc:-nggz;we ‘__A-Q (_5}434 4—\-\-1 L.; h\j dJ.A OJ.Aj L_U.AJ

CsCL Replication

™ o 1 2 3 4  Generation PSS o L M'L"U 4lS 50 05 N14
sale AdUSH) oda ¢ mdally il DNA

O % Gl 2y Agiiagl) ABUSY Lle (sl

o S8 N1A e asinal gl L3 sl (3
Loy dabaa 4GS G WIPDNA J) S Caal
0 20 40 50 80  Time (min) RETEEQE: (N JAS“ —aaill )@-LJ




¢ DNA—eblaty (oS How does DNA replicate?
lalbd i 3 5 11 (g 4l

1 2 3
Parent § g g
cell

Y\ /\ A\

C C )
El;sl'i;catinn g ? P \; ;
AV N AN ‘ S

Second g X # C :/XK. ?‘;X\\
replication P P :_ 3 > :



In vitro DNA Synthesis
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