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R (Polymerase chain reaction) ..

Double-stranded DNA Section selected for amplification

*Fornendo degli inneschi artificiali @

(primers) e possibile sintetizzare iHeat to separate strands

copie di una sequenza nota se questa (only one strand shown for simplicity)

e presente nel DNA in esame. l

*Ripetendo piu volte I’operazione ¢ si —

puo individuare la presenza di un e i&’m’
|

Cool and prime

gene anche in Camplonl di DI ‘" ’ ' E
— g . Heat to separate strands

~ estremamente ridotti.
= i T . T (only one strand shown for simplicity)
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Cool and prime

&

e
iCopy
iHeat to separate strands

(only one strand shown for simplicity)

This is a copy of the wanted section of DNA; with successive
reaction cycles it will be amplified exponentiially
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il geﬁo~ﬁT§‘degli eucariotircontiene geni
RNEIHoLt: e nel complesso contieNENIUNDINATSS
WSPELLOa quellerderfprocariot -.

elcaRon

“° Transport

Dimensione del genoma di diversi
organismi (espresso In coppie di nucleotidr)
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0,composti da sequenze codificanti'e daks
sequenze regolatrici

promoter RNA transcript
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Protein svnthesis
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Oigenismitunicellulari e pluricellulari: il —
diierenziamento cellulare; ——

g A — —am—
——

L Nei diversi tessuti le cellule hanno lo
¥ & stesso corredo genico ma attivano |
v propri geni in modo differente

Mitocondrio Ce.uu |

A
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10 po el tOp0 (In generale nel mamimiieri)
—

I

Fertilized
polar bodies _zona pellucida

uterine

Days after wall

fertilization

rowth and :
evelopment Gastrulation

Turning

" organogenesis =
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T,
licroiniezione pronucleare nel topo

e
Wash fertilized eggs

Eggs
out of oviducts

Pronuclei
Gene of <
interest @ Fertilized egg
N\

Microinject foreign
DNA into pronucleus

Mate mice o

Suction pipette
holding egg
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Screening dei neonati

eEfficienza

20/25% degli embrioni
trattati sviluppano fino alla
nascita.

Circa 1l 10-15% degli
animali nati saranno
transgenici.




eolé‘zion%dell’espressione di'un transgene

Elastase gene from mouse and DNA construct engineered, containing
growth hormone gene from human control region for the elastase gene and
are identified and isolated the gene for human growth hormone

con;rol mouse elastase

control human growth
region hormone gene Il frammento

deve contenere
in se’ tutti i

- | Fertilized mouse egg is injected Human growth hormone is made : :
| with the DNA construct in the mouse pancreas segnali necessari

alla propria

e

espressione.

Dr. Franco Lucchini Centro Ricerche Biotecnologiche



Control regions

DMNA ST
enhancer
region
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| coaing region s[Derepressione delllocus
@tmscripﬁm Attivazione del promotore/Trascrizione
@ e Splicing e trasporto

Traduzione

(Stabilita dell'mRNA, silencing)
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translation
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Modificazioni post-traduzionali

carbohydrate—?if:
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lepIfdINAGIOMI che esp 0 Una proteina
naicatrice fluorescente (GEP
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Applications of Genetlﬁngineering

-Biomedical Science

Animal Models of Disease

Production of Biopharmaceuticals

Development of New Therapies

Xenotransplants
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Applications of Geneﬂ Engineerin

‘Disease ! ‘High nu'rr'l'nonal ‘Modification of

resistance efficiency muscle mass

/ Ik production

‘Production of milk
with better chemical
characterstics
\ ‘Improving the
digestibility and

nutritional
‘High reproductive properties

capacity
‘Production of

pharmaceuticals and
oral vaccines
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Wnenditeizione nelle cellule germinali sithasmettesallaiprolerss
Uhiedmtitezaonerallercellule;somatichenteressaiseloarcelltla
colpIEtetguelle che derivanoerdallarsua divisione:
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Potenziale di sviluppo e
differenziamento

Normal development of the mouse embryo Experimental manipulation shows that
leads to the formation of the blastocyst cell fate depends on relative position

four-cell embryo

— = - =
o A i
Fate of labeled cells’ descendants

97%

3%

trophectoderm - Troph- Inner Troph- Inner
ectoderm cell mass ectoderm cell mass
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In vertebrate DNA a large
proportion of cytosine bases in
CG pairs are methylated

methylated
cytosine CH

ACGTATCGT

13
TGCATAG?A

CH
unmethylated #

cytosine
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Etilazione e differenziamento

Daughter DNA helices lack
methy| groups on new strands

TGCATAGCA

not
recognized

recognized by
methyl-directed
methylaan enzyme

ACGTATCGT
3 5

DNA
replication

New DNA
strands shown

in yellow
Methylation

TGCATAG?A
CH
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Parental pattern of DNA methylation
is inherited in both daughter helices
i
ACGTATCG

= E =

TGCATAGCA
CH

oA
ACGTATCGT5

3
TGCATAG(')A
CH



Ian Wilmut e la riprogrammazione cellulare:

la clonazione della pecora Dolly -

Dr. Franco Lucchini Centro Ricerche Biotecnologiche



Dr. Franco Lucchini Centro Ricerche Biotecnologiche
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‘Evolution Of Man And Woman
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