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THE SEARCH FOR
GENETIC MATERIAL

Experiments to prove which is the genetic material...




THE SEARCH FOR GENETIC MATERIAL
» Frederick Griffit @ sed mice & Streptococcus

1 pneumoniae.

» Streptococcus pneumoniae rains:
GRIFFITH'S » Smooth (S) strain (Virulent):\Haspolysaccharide mucus

TRANSFORMING coat. CAUSE pneumonia. )
PRINCIPLE » Rough (R) strain (Non-virulent): NO mucus coat. Do not

cause Pneumonia.
EXPERIMENT
mucus coat
.
0 .
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GRIFFITH'S
TRANSFORMING
PRINCIPLE
EXPERIMENT
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killed
lrnin

xing of
@....,

Mouse dies

Living S strain celis
found in heart

Mouse lives

No baclerial cells

found in heart
. S-strain = Inject into mice =

i e
. R-strain = Inject into mice - @

. S-strain (Heat killed) = Inject into mice = Mice live
. S-strain (Heat killed) + R-strain (live) = Inject into mice - Mice die

Mouse lives

No bacterial cells

found in heart
__——-""-—-

Living S strain cells
found in heart M
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GRIFFITH'S
TRANSFORMING
PRINCIPLE
EXPERIMENT
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Living S strain

Heat killed
S strain

Mouse dies

Living S sitrain cells
found in hoart

Mouse lives

No bactlterial cells
found in heart

Mouse dies Mouse lives

No bacterial celis
found in heart

He concluded that some ‘transforming principle’ transferred from

heat-killed S-strain to R-strain. It enabled R-strain to synthesize

smooth polysaccharide coat and become yirulent. This is due to
the transfer of genetic material.

Living S strain cells
found in heart
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\ _ Lipids are removed .._\\-:‘.‘
2 » Oswald Avery, Colin Carbonydrates = &

MaclLeod & Maclyn McCarty
BIOCHEMICAL worked to determine the

CHARACTERIZATION OF |t LG JUNNIY | PN -

are removed

TRANCENDMINE ‘transforming principle’ in

s St INITRIDENAS

PRINCIPLE Griffith’s experiment.

They purified biochemicals
(proteins, DNA, RNA etc.) /[ o, 4 m)‘
from heat killed S cells 0

using suitable enzymes. Q)Jﬁofd? Qo 8*5 "7443@.7
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o

2 They discovered that o R = .V o
v Digestion of protein & RNA are removed 4

(using Prote RNase —J
BIOCHEMICAL did not affe&t_transformation. o
So, transform g
. | - | /(Profeasen /\RNJ\SES X m

CHARACTERIZATION OF
TRANSFORMING
PRINCIPLE DNase inhi®

transformation. It means
that DNA caused
transformation of Rcellsto S

cells, i.e. DNA was the j £
transforming'p%;miple. @ear Scalls apgear No S cells

_—




THE SEARCH FOR GENETIC MATERIAL

» Hershey & Chase grew some bacteriophage vi
3 medium containing radioactive phosphoru
others on mediu ntainin

HERSHEY-CHASE
EXPERIMENT

(BLENDER
EXPERIMENT) [ T bactropnaod
_ - :*:;:Ed B o labelled wi m _.

Bacterio ha;.,('

Medium

_, Radioactjve ['ul’)
-—Rddi(] acti helled labelle

M protein Capsule %




THE SEARCH FOR GENETIC MATERIAL

» These preparations separately to =@;
3 P After infection, the é ' 9 -

coli cellg were gently agitatet
blender to remove thewiruspacticles from the bs

Then the culture
particles from(heavier bacterialells.

HERSHEY-CHASE

EXPERIMENT ,

—
coat (phage protein)

' in liquid
(BLENDER gy o N q

containin
4 yrotlein

bacteriophage Bacterial _—, | B ; Phage .
EXPERIMENT) having protein cell y DNA ]

labelled with S*, ___, ' >

. X

e T +— Bacterial pellet

M'-'i,‘"p

CENTRIFUGATION

MEdiu.m. f § =
containing

bacteriophage

having DNA

labelled with P* ‘.\ — Radioactivity
) . (phage DNA)

in pellet
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» Bacteria infected witaving !

3 radloactwe DNA were radloactwe i.e., N ot
( DNA had p: passed from virus to bacteria) —
JY% (.__-‘/}

» Bacteria infected with viruses having T
HERSHEY-CHASE radioactive proteins were not g ah Dacn:Ay
Pellet (phage )

EXPERIMENT radioactive. i.e., proteins did not enter in pellet

(BLENDER the bacteria from the viruses. o

Radioactivit o
EXPERIMENT) @—a:?‘* ) obiadie protaii (C )
| - | in liquid Radioactive (" P)
s ' detected in cells

No Radioactive [ S]
detected in cells

-+

1
Radioactive ['k—'S] ) ) ‘ / f M: E:

in supernatant . v#~=" Bacterial pellet
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Bacteriophage ) .
PIg _l Radioactive ('P)

. —Radioactive ("’S) labelled _ labelled DNA
3 /“‘\K \ protein capsule

)

HERSHEY-CHASE
EXPERIMENT 1. Infection
(BLENDER
EXPERIMENT) 2. Blending

7 r\-l{" I| |
i)

? ¢ ,-;»

H_,

3. Centrifugation (C

No R‘l(“[] active (C'S)
de ag cells

a5 ‘ N/ )
Radioactive (*'S) No Radioactivity | ¥
in supernatant b in supernatant 4 V4




PROPERTIES OF GENETIC MATERIAL

A genetic material must have the following properties:

hv

— e

(o 0\%1’9 %
Provide the mutations

NS N T

folding

protein

amino acid chain

_----_-"'*-.__




PROPERTIES OF GENETIC MATERIAL

* Double stranded * Single stranded

* /Presence of :
* Presence of Uracil

« Absence of 2’-OHin * Presence aof 2’-OH

—

sugar In sugar
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