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Allegato 3

Modulo Interdisciplinare CLIL Titolo del Modulo:

Biotechnologies”
Curato da : Prof. ssa Poli Domenica e Prof. ssa Barbara Belfiore

Obiettivi:

Conoscere le tecniche di ingegneria genetica e la loro applicazione nei vari
campi diricerca. : . :
Conoscere l'utilita di virus e batteri per le applicazioni biotecnologiche.

Mia jorare |e com e%enze i"BiloIo%la.m lecolare e di genetica."
Igliorare le competenze della lingua inglese.

Espandere il patrimonio lessicale in L1 ed L2.

Obiettivi Trasversali

aper collaborare con 1 compaqgni e partecipare con interesse alle lezioni
gaBer attivare strategie 8| ap%rgndl en%o epapprenrgiere cﬁa prospettive diverse

Saper riflettere su quanto svolto e individuare punti di forza e criticita

Saper attivare 1 processi cognitivi superiori: distinguere, confrontare,
descrivere, sintetizzare, operare collegamenti.



Prerequisiti

Disciplinari Linguistici
« Conoscere la struttura e le funzioni degli acidi » Conoscere le principali strutture linguistiche di
nucleici livello intermedio
«  Conoscere i meccanismi dell'espressione genica « Capire parole o espressioni scritte e orali inerenti al
«  Conoscere i cicli vitali di batteri e virus modulo
» Enunciare in forma scritta e orale definizioni e
proprieta
« Eseguire correttamente istruzioni richieste

Competenze disciplinari

Conoscenze

- Le biotecnologie e le loro applicazioni.

- Ruolo degli enzimi di restrizione.

- Le principali tecniche dell'ingegneria genetica.

- Gli organismi geneticamente modificati.

- Le principali questioni bioetiche connesse alle applicazioni del DNA ricombinante.

Abilita
- Acquisire e utilizzare la corretta terminologia nell'ambito della biologia molecolare e dell'ingegneria genetica.
- Analizzare e comprendere dati e informazioni provenienti da articoli scientifici che trattano temi di attualita inerenti le
biotecnologie e le loro applicazioni piu recenti.
- Collegare le caratteristiche dei microrganismi utilizzati con le caratteristiche dei prodotti ottenuti.
- Comprendere e interpretare le implicazioni sociali ed economiche delle piu recentiapplicazioni
biotecnologiche



Competenze linguistiche
- The first aim for the students is to be able to understand the linguistic function giving directions, understanding
tasks which is used to introduce all the activities they have to carry out.

The expression used are concerned with:
- The imperative (complete, work out, find, explain, prove,...)

- To have to..

- The second purpose is to know and to be able to use the microlanguage used in their activities
- The third objective is to be able to produce the language used to express the rules necessaryto work out the
activities.

Metodologia
— Lezione dialogata
— Lezioni multimediali di ascolto e visione
— Cooperative Learning

Lattivita ¢ stata svolta con metodologia CLIL. Tale metodologia prevede un apprendimento
fondamentalmente attivo, interazionale e cooperativo. Le fasi In cui é stato diviso il modulo sono le
seguenti: Fase 1

INTRODUCTION
a) attivita motivazionale di warming up.
b) attivita di verifica dei prerequisiti disciplinari mediante Brainstorming
c) attivita di contestualizzazione disciplinare

Fase 2 READING AND LISTENING
In questa fase gli studenti hanno lavorato in piccoli gruppi secondo uno svolgimento cooperativo e
socializzante

Fase 3 PRACTICE

In questa fase sono state proposte attivita di consolidamento, rinforzo, approfondimento e verifica in cui
gli alunni hanno adoperato le conoscenze e le abilita disciplinari e linguistiche obiettivo del modulo.

Il modulo completo ¢ allegato al documento (allegato 5)
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What are biotechnologies?

Biotechnologies are a group of different technologies that
use 1living micro-organisms and viruses to create things
that help men.

Let's think about bacteria that are used to create

To create a recombinant DNA we need a

recombinant DNA. ,
What’s
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DNA fragment from a donor.

H Pl d . .
“ta“' Once we have it. we insert the new DNA

ENmmmu B into a small DNA molecule
called "the cloning vector”™

P— mucameeas - Every new cell that is created has his
—> e own capacity. Not all the cells are
AN specialized. let's think about stem
éﬁﬂ% cells that can be extracted by the

Stickyends = o~  Recombinant umbilical cord of babies-

seched cormn Plasmid DMA



How does : work?

To explain it we have to think about 4 important steps:

u
u

DNA of interest is isolated-.

Vectors. that are like scissorsa cut the DNA in a very
precise way. Vectors also have the capacity of 1insert 1t
in the cell (bacteria. yeast).

Once 1t 1s 1inserted we have to leave it there ad wait for
a few hours.

After some time we can see large gquantities of cells that
contains the DNA that we wanted to clone-.
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Viruses

Viruses are not considered living creatures but
microscopic particles. Basically they are considered
parasites because to replicate themselves they have to
enter inside cells of: bacteria-. animals or plants-.

They have:

-an internal part made up of nucleic acid (DNA or RNA).
-an external part made up of a capsid with little spikes
that allows the virus to attach himself to other cells.

Envelope protein

Envelope

Viral genome

Nucleocapsid

Viral tegument




How do they replicate themselves?

At first the wvirusa. that contains the DNA 1inside the
phage. insert his gene to the host cell. The DNA of the
virus circularizes and at this pointa due to certain
factors-. the cycle can be lyric or lysogenic-.

Due to the fact that viruses inject their DNA into cells
for their replication cycle-. they can be used as cloning
vectors. Basically they are seen like a sort of syringes.




Procedure

The phage attaches to a
host cell and injects its DNA.

Daughter cell
with prophage

Many cell divisions
produce a large

Phage DNA population of
Phage circularizes bacteria infected
Bacterial
chron:osomo Occasionally, a prophage
exits the bacterial chromosome,
initiating a lytic cycle.

Lysogenic cycle
Cenrtain factors The bacterium reproduces

\A Lytic cycle
determine whether normally, copying the prophage

Lytic cycle| o, [Lysogenic cycle and transmitting it to daughter cells.
is induced is entered

New phage DNA and proteins are Phage DNA integrates into the
synthesized and assembled into phages. bacterial chromosome, becoming a

prophage.



Baceria

Bacteria have a much more complexed structure than viruses.
They have:

O

O
O
O
O
O
O

a flagellum
p1li plasma membrane

a capsule plasmid
a plasma membrane

cytoplasm

ribosomes nucleoid (DNA)
a DNA

ribosomes

flagellum
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Bacteria are known for they capacity of replicate
themselves for this reason the DNA that we want to copy
i1s inserted inside the bacteria-

Bacteria are very 1important for biotechnology- Many
antibioticsa insulin or human growth hormone use
bacteria-




Yeast Cells

They are eukaryotic unicellular organism.

Mitochondrion Vacuole

Pre-vacuolar compartment

Nucleus Cell wall

Early endosome

Bud

Endoplasmatic

reticulum Peroxi-somes Lipid
droplets



Yeast Cells and biotechnology

Since the early 1980s the yeast cells have been widely
employed in genetics and molecular biology since they can
be easily manipulated and cultured in the laboratory.

The yeast cells are able to perform different eukaryote
specific post-translational modificationsa. necessary for
proteins to achieve a functional shape-

Yeasts are used in research as:

e protein factoriess

 to express large quantities of eukaryotic proteinss

e for therapeutic applicationss

e in research to determine their functional and

regulatory properties-.
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Why
use yeast cells?

Although bacteria are very useful in cloning. they are
not suitable to express eukaryotic genes-

The Problem has been solved using yeast cells. which are
able to perform different eukaryote- specific post -
translation modifications necessary for proteins to
achieve a functional shape-
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They are undifferentiated cellsa. having the remarkable
potential to develop 1into different specialized cell
types in the body. Stem cells are found in adult tissues
and organsa. such as bone marrows muscle and skin.

Stem cell . .

more stem cells
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specialised cells



What do they do?

These cells have the remarkable role of replacing worn
out or damaged cell. or act as a repair systema. dividing
without limits. and replacing the old cells with the new
ones-. to regenerate the damaged tissue-

Researchers use human stem cells in various ways:

d To study the cellular differentiations

 To create tissues that could be used in therapys

d To test new drugs.




