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Streptococcus pneumoniae
Smooth colonies Rough colonies do
secrete a capsule not secrete a capsule
and kill mice. and do not kill mice
Wild type Mutant type
Smooth, virulent Rough, avirulent

‘ Streptococcus Pneumoniae or Pneumococcus,
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TRANSFORMATION
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cells, whose daughters R R < R R
S strain g;i::?:fuerﬂfn?;d strain sirain strain strain strain
CONCLUSION: Molecules that can COMNCLUSIONM: The molecule that
carry heritable information ara carries the heritable information
present in S strain cells. is DNA,
‘A Griffith 1928 Avery, MacLeod and McCarthy’s experiment
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The structure was first described by
James Watson and Francis Crick in 1953.
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BASE +DEOXYRIBOSE = NUCLEOSIDE *JsiSs
BASE + DEOXYRIBOSE + PHOSPHATE = NUCLEOTIDE s 58 53

BASE NUCLEOSIDE NUCLEO'ELDE

A 3V 2e ) 8l Sl <l

a érﬁr’iﬂe aden&gfrfé dATP
guanine guanosine dDTP
cytosine cytidine dCTP
thymine thymidine dTTP

HO H
DEOXYADENOSINE TRIPHOSPHATE
(dATP)




The nucleotides (dNTPs) and their components

MNucleotide = base + sugar + phosphate
4 different dMNTHs {deoxynucleoside riphosphate) :

dessymlencsine imphosphaic = dATE denxyguanasme Imphosphate — TP

Pentose
sugar

(b) Nucleotide

3!
(c) Polynucleotide

(a) Nucleotide components
Copynght © Pearson Education, inc., publishing as Barfamin Cummings
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Pairing of Nucleotides in a Tiny

Portion of a Strand of DNA
—hydrogen bonds

y—— phosphate

———cytosine

— _guanine

thymine

2. adenine

' NEw TEMPLATE
5/ STRAND STRAND 5

Sugar
Phosphate
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Kingsley R. Stern, Botany Visual Resource Library & 1997 The McGraw-Hili Companies, Inc. Ali rights reserved.

Structure of a
DNA Molecule

adenine | n,cleotide |bp
thymine | bases

location of
hydrogen bonds

A+C = T+G
A+C/T+G =1

DNA backbone

Deoxyribonucleic acid (DNA)

DNA &4 " em

. 2 Thyrine DNA is a double-stranded
Molecule: “““{" molecule twisted into a
Two ap= helix. Each spiraling strand,
Views Adenine and is comprised of a sugar-

Guaning

Phosphate O phosphate backbone and
group & O=i?i0' attached bases.

Complementary strands are
connected by non-covalent
hydrogen bonding between
paired bases, adenin (A)
with  thymine (T) and
guanine (G) with cytosine).
Pyrimidine: T,C, Purine: A,
G, one ladder step 3.4 A, 10
= 34.
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Nucleotides make up DNA. Chromosomes from brome grass

DNA makes up genes, and (Bromus inermis). Photograph

genes are small segments of taken through a light microscope
chromosomes at 1000X magnification

In RNA as
compared to
DNA the

nitrogenous
base Thymine
IS replaced by | L —
Uracil. -

g4l
phosphate
backbone

Nitrogenous

Bases Ribonucleic acid Deoxyribonucleic aci
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Bases
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Tobacco Mosaic Virus
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Variation of genome sizes

. ' SACCHAROMYCES
ARAPIDOFPSIS ASPERGILIU3 CEFREVISIAE .
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- | w Viruses
Bacteria Y —
S s a\“_//
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Arabidopsis, 2 n =10

Lycopersicon esculentum, 2 n = 241
Triticum vulgaris, 2n = 42
Sugarcane, 2n = 110 +/-

Galium grande, 2 n = 220

Sedum suaveolens, 2n = 640

dnual) dual) Badmia LY e 94,80
It is estimated that 80% of all living plants are of polyploid origin

Phylum Species Genome size(bp)
Algea Pyrenomas salinas 6.6 X 10°
Mycoplasma Mycoplasma pneumoniae 1.0 x 106
Bacterium Escherishia coli 4.2 x 106
Yeast Saccharomyces cerevisiae 1.2 x 107
Slime mold Dyctiostelium discoideum 3.4 x 107
Nematode Caenorhabditis elegans 1.0 x 108
Insect Drosophila melanogaster 1.8 x 108
Bird Gallus gallus 1.2 x 109
Amphibian Xenopus laevis 3.1 x 10°
Mammal Homo saprens 3.3 X 10°
Mus musculus 3.4 X 10°
Plant Arabidopsis thaliana 0.1 x 10°
Oryza sativa 0.4 x 10°
Lycopersicon esculentum 0.6 x 109
Nicotiana tabaccum 3.8 x 10°
Zea mays 5.0 x 10°




PLANT GENOMES

SIZE (haploid genome) (bp)

Arabidopsis thaliana 1.9 x 108 /1.9x3.4 x108=0.64 6m/
Rice 5,8 x 108

Soybean 1.1 x 10°

Tomato 2.2 x19°

Maize 2.5 x 10°

Bread wheat 1.7 x 1010

Human Genome size 3.2 x 10° /3.2x3.4x10° =1.08m/
Number of genes 30 - 35,000

Genome E. coli > 500 size of the cell
Bacteria cell Length= 2 um

E. coli

bacterium
2 um long
-
Rhinovirus
0.03 pm
r:/ NCLDV
0.4-06
0.12 um ol
rhinovirus [ 715 Human Genome =~ 1m
Hiv I o.18
ncLov [, 11
E. coli 5117
Human 2995000
° S o o S o S
N ) S ) S S
N S R N N
~ N

Genome size, kilobases
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