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Organism level ' Higher levels
(consisting of many
Sigan & ) (populations, comunmu,

tissue) Cellular level
(smooth muscle
cell)
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Prokaryotic cells: Do not contain a nucleus

Pili: attachment structures on
° the surface of some prokaryotes

g Nucleoid: region where the
( cell's DNA is located (not
enclosed by a membrane)

Ribosomes: organelles that
synthesize proteins

U Plasma membrane: membrane
) enclosing the cytoplasm
{ & - .
\ { Cell wall: rigid structure outside
) o0 the plasma membrane
) Capsule: jelly-like outer coating
Bacterial of many prokaryotes
chromosome
'\ Flagella: locomotion (b) A thin section through

organelles of the bacterium Bacillus
some bacteria coagulans (TEM)

DNA located inja region called the nucleoid
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Amniotic
fluid
withdrawn

Uterus Cervix Cell culture

tesis. Fluid from the amniotic cavity can be tested immediately for chemicals
od by the fetus that reveal the presence of certain disorders. Cells in the fluid must
d before they can be tested for other disorders or used for karyotyping. Karyotyping
whether the chromosomes of thie fetus are normal in number and appearance.

Suction tube
inserted
through

Chorionic vill
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DNA is the genetic material

 Griffith, 1928
— Pneumococcus
— Transforming principle
* Avery, 1944
— Protease K
— DNAase
* Hershey and Chase, 1952
—Phage T2
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S.Stamm Pathogene Bakterien
verursachen Lungenentzindung

l zufallige Mutation

nichtpathogene mutierte
R-Stamm  pakterien
O
lebende R-Stamm-Zellen wachsen
in Gegenwart entweder hitzegetoter

S-Stamm-Zellen oder eines zellfreien
Extraktes der S-Stamm-Zellen

TRANSFORMATION

\
.. @ R-Stamm-Zellen werden zu
.- S-Stamm-Zellen transformiert
= deren Tochterzellen pathogen
sind und Lungenentzindung

S-Stamm | orvorrufen

SchluRfolgerung:

S-Stamm-Zellen enthalten Molekile,
die Erbinformation tragen

S-Stamm-Zellen

0 .o
e © 9

Fraktionierung des zellfreien
Extraktes in Moleklle

l

RNA

Voo

Protein DNA Fett Kohlenhydrate

Test auf Molekile, die R-Stamm-Zellen transformieren

0© % @® Y o0°
R R S 5 R
Stamm  Stamm  Stamm  Stamm Stamm
Schluf¥folgerung:

DNA ist das Molekil, das die
Transformation hervorruft
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Figure 1.3 The genetic material of phage T2 is DNA
Isolate progeny phage particles
Prageny phages have 30% of 2P label and <1% of S label

Bacteria are infected with phages labeled with P (#) In
DNA or with *°S (@) in protein

¢ o
&

Separale phage coals and infacted bactera
1 3

Phage coats contain 80% of °S label

Infected bacteria contain 70% of **P label
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Nucleotides
Pentose
— DNA : 2’-deoxyribose
— RNA : ribose
Phosphate

Nitrogenous base

—Purine base : adenine(A), guanine(G)

—Pyrimidine base : cytosine(C),
thymine(T), uracil(U)

Nucleoside
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Denature

Heat
Acid

Base
Application
—Homology

- PCR

— hybridization

What is a gene ?

» The segment of DNA involved in
producing a polypeptide chain

AF g d Rt
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Central Dogma

Reverse
transcription

lethal loci.

H OW m any Spocios Ganome (Mb)

Mycoplasme

g e n eS a re genitalium
th ere ’? Rickettsia prowazekii

Haamophilus
influenzae

Mathanococous
jfannaschi

B. subtilis

E. coli

5. cerevisiae

D. melanogaster

C. alagans

H. sapians
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4.2
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Figure 3.10 Genome sizes, gene numbers and

Genes
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Sanger ddNTP Chain Termination Sequencing

Template: 3'-—eoeeeeee GCATTGGGRAACC -mmcomemreriimmn
Primer: 5" - CGTA T
dNTPs dNTPs
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DNA replication

Parental DA
is heavy density
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Density analysis

Light

Hybrid

Haanny -

Parental

Generation 2 is
hybrid + light

Generafion 1
is hybrid density’

Replicate in

medium
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DNA polymerase

Bacterial DNA polymerase ( in E. coli )

— DNA polymerase | : repair, removing:
RNA primer, filling in short single
strand regions in dsDNA

— DNA polymerase Il : repair

— DNA polymerase 111 : de novo DNA
synthesis

5°-3’ polymerase
5’-3” exonuclease
3’-5” exonuclease
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Parental DNA

Primase
y-complex
clamp loader , DnaG -
; 3 O Single strand
Leadu‘g;sst;and—pm \ binding protein (SSB)
B-sliding clamp — — RNA primer

- Lagging-strand-
polymerase complex

Okazaki fragment

Leading strand  Lagging strand

Figure 13.12 Leading and lagging strand polymerases move apart.

Leading and lagging enzymes start at same point on double helix

Lagging strand *’_

: W; 5:
3 *

* Leading strand

Enzymes mowe in opposite direction and are far apart at completion of Okazaki fragment
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1953-# Watson and Crick=DNA g% 5
1973 Cohen and Boyer:if F1 & = 5 4
1975+ Kohler and Milstein=ngk & %; bm ¥z
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FIGURE 18.16
ally engineered human growth hormone. These twi

Gene

the large one has one extra

mice are genetically identical, b
gene: the gene encoding human growth hormene. The gene wy
added to the mouse's genome by human genetic engineers and

now a stable part of the mouse’s genetic endowment.
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FOOD AND FEEDSTUFF ANALYSIS

2. cloning the 3.multiplication of

isolated gene

I. isolation of a gene
coding for a new property the recombinant DNA

gene of inlerest

"4

circular
bacteria
DNA

€= gene of interest

bacterium

2
S

6. selection of corn
seedlings synthesising

the toxin

5.ntegration of the gene

4. recombinant DINA
of interest in DNA of

fixed to microparticles

or tungsten some plant cells

microparticles

D _ 4= shot at plant
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hat's New?

Gene Therapy

-playing God

What's New?

What's New?
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