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Els plastics son materials excepcionals

Els materials plastics han permes el gran desenvolupament industrial i tecnologic

del segle XX i han donat lloc al tipus de vida que portem en I'actualitat

Barats Resistencia a la humitat Elasticitat Mal-leabilitat

Plastics més comuns Sectors amb més demanda
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Productes d'un sol us

Producciéo mundial de plastics: 368 milions de tones a I'any?
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Moderador
Notas de la presentación
Malgrat totes aquestes bones propietats, el seu gran desavantatge és que s'utilitza per generar productes d'UN SOL ÚS, cosa que es tradueix en una producció MASSIVA de fins a 368 milions de tones a l'any. 
MICROPLÀSTICS A LA SANG


Productes d'un sol us

Qv
Vate
Reciclatge

No tots els plastics es reciclen per igual

* Esrequereixen materials gairebé purs.
* El polimer perd les seves propietats en cada
cicle.
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Incineracio

Alternativa per a plastics no reciclables

* Susceptible a mescles de materials
* Recuperaci6 energetica
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¥\ 1 tona de plastic
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1,4 tones de carbo

Alliberament de CO2 a l'atmosfera
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Els problemes dels residus plastics

Contaminacio ambiental

(terrestre i aquatic)
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Sobre que investiguem?
BIOPLASTICS

Un bioplastic és un plastic d'ORIGEN NATURAL produit per un
organisme viu i amb caracter BIODEGRADABLE

Ampolla de bioplastic

Plastic convencional
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Els bioplastics: polimers de base biologica

* Derivats de recursos renovables
* De caracter biodegradable, biocompatibles i/o compostables
* Propietats mecaniques i termiques similars als plastics d'origen petroquimic

Polimers
d’origen biologic

Derivats de la Produits per
biomassa microorganismes

1
1
Polisacarids | _ _ _

Midé . Sintetitzats a partir _
Cel-lulosa ) de monomers Cel-lulosa bacteriana
Quitosan :

1
Proteines | _:
0 1 <
serum de flet : Acid polilactic(PLA) Poliesters bacterians
Lignina - _ _ _
! Bioetanol (BioPET, BioPE) |
Lipids : POLIHIDROXIALCANOATS
Triglicérids T Acid succinic(BDO) (PHA)




Com produim els bioplastics?
Utilitzant bacteris

Bacteris a través d'un microscopi(40X)

Bacteris creixent en una placa Petri

Imatges CIB-CSIC

PR e a0



Produccio de bioplastic al laboratori

Bacteri productor
de PHA
o Centrifugacio
U
. N 4,000 x
Bioplastic *9
Analisi del polimer 15 min
Imatges CIB-CSIC
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Trenquem la membrana dels nostres bacteris i
obtenim un liquid blanc

Biorreactor Bioplastic liquid Bioplastic en procés d'assecatge

Imagenes CIB-CSIC
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Un cop sec...

Imatges CIB-CSIC




AMGEN _ _
CIENCIA La biotecnologia

La biotecnologia és l'aplicaci6 de la tecnologia als sistemes biologics per crear productes

L'ENGINYERIA GENETICA

Codi genetic

Material genetic(ADN)

Gens

Contenen informacié que determina les
caracteristiques dels bacteris
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Exemple practic: bacteris fluorescents

d

Gens amb fluoresceéncia

Imatges CIB-CSIC
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Exemple practic: bacteris fluorescents

Gens amb fluorescencia Imatges CIB-CSIC
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Aplicacions de I'enginyeria genetica

Medicaments i terapia genica Medicina forense

Empremta genética
Identificar victimes/agressors
Estudis antropologics

* Insulina
* Hormones del creixement
* "Substitucio de gens defectuosos”

Agricultura i ramaderia Medi ambient
* Temps de maduracié dels fruits * Bioremediacio
* Biosensors

* Augmentar la resistencia a plagues
* Millorar la tolerancia al fred i calor

5

Disseny de biocatalitzadors
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Ha arribat el moment de practicar....
al laboratori!
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Kit transformacio bacteriana pGLO

Proteina verda fluorescent (GFP)

The jellyfish Aequorea
Victoria has a gene for
green fluorescent
protein which glows
green under UV light.

Under visible light Under ultraviolet (UV) light

Fuente: explorer.bio-rad.com
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Produccio de proteines recombinants

Identificar el gen que codifica la nostra proteina d' interes ﬁ

Introduir el gen en un bacteri

Com? Mitjancant recombinacié bacteriana o
Gen objectiu
Aprofitar el creixement dels bacteris
Els bacteris transcriuen i tradueixen el gen
, . . E. coli
Nosaltres només hem de purificar les proteines M
ADN %

SZNUN YN NN/ N/) N/
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Cultiu de E. coli

L o

Font: PowerPoint Presentation for Classroom Use
(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d
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Recombinacio bacteriana

&

Transformacio \% Conjugacio
nesyn O 0 &
Transduccio

Font: PowerPoint Presentation for Classroom Use
(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d

f-a795-8327¢67598b7)
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Recombinacio bacteriana

&

Transformacio \% Conjugacio
ngsy O 0 &
Transduccio

Font: PowerPoint Presentation for Classroom Use
(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d

f-a795-8327¢67598b7)
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Com és el procés de transformacio?

Cromosoma

Gen objectiu
Bacteri

Plasmidi Gen objectiu

Resistencia a antibiotics

l:‘,> Els cientifics podem modificar els plasmids amb un proposit especific

Font: PowerPoint Presentation for Classroom Use
(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d

f-a795-8a27€67598b7)


Moderador
Notas de la presentación
DNA CROMOSOMICO
PLASMIDOS
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pGLO plasmid

* The pGLO plasmid is engineered to have the GFP gene from
Aequorea victoria.

araC

Gene for the protein
AraC that controls the
GFP gene like and
ON/OFF switch.

ori

Gene for green
fluorescent protein.

Beta-lactamase e

Allows transformed
bacteria to survive on
plates with ampicillin

Fuente: PowerPoint Presentation for Classroom Use
(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d

1 = S =
f-a795-8a2767598b7)



®

AMGEN
TRANSFER
CIENCIA

astica en bacteris

Membrana pl

Plasma Membrane

ipids

’

Bicapa de fosfol

Font: PowerPoint Presentation for Classroom Use
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Quan hi afegim el plasmidi.....

Negative charges

on DNA backbone

e

Font: PowerPoint Presentation for Classroom Use
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0

i

.... 112 solucion de transformac

charges on DNA to
make it less polar

Font: PowerPoint Presentation for Classroom Use
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Heat Shock

tode:

e

M

Add heat to create

pores in the

membrane

Font: PowerPoint Presentation for Classroom Use
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Metode: Heat Shock

Add heat to create
pores in the
membrane

Font: PowerPoint Presentation for Classroom Use
(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d
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Metode: Heat Shock

Plasmid enters cell
through pore

Font: PowerPoint Presentation for Classroom Use
(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-
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Heat Shock

tode:

e

M

Pores close

s

Recovery on ice

Font: PowerPoint Presentation for Classroom Use
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Metode: Heat Shock

E. coli

Recovery: Culture media (10 min)

Font: PowerPoint Presentation for Classroom Use
(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d
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Plaqueig enmig selectiu: LB+Amp+ara

AraC, regulatory
protein

E. coli

GFP, only if
arabinose is in
the media

Beta-lactamase,
ampicillin
resistance

Font: PowerPoint Presentation for Classroom Use

(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d
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Ara, us toca a vosaltres!
 8grups W ©
e Protocol i analisi de resultats & g

* 1 packde plaques esterils

* 1 placa Petri d'E. coli competent

* 1 tub de medi de cultiu LB

* Pipetes pasteur i nanses de sembra /

* Rackde glag SO

* Bany d'aigua calenta

A
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Label tubes

You have tubes with 250 pl
transformation solution.

1. Label one +pGLO and the
other —-pGLO.

< +pGLO €|
< -pGLO mk

2. Add your initials.

3. Placeinto foam rack and on
ice.

Rack

a |
C;i\

Font: PowerPoint Presentation for Classroom Use gt
f-a95-8a27e67598b7)

(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d
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Pick colonies

4. Using a sterile loop
pick 1-2 large E. coli colonies.

5. Add to the +pGLO tube. Spin
the loop to disperse the
bacteria. No clumps!

6. Using a new loop, at 1-2
colonies to -pGLO tube.

7. Place tubes into foam rack and
on ice.

Ice

Font: PowerPoint Presentation for Classroom Use
(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d
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Add plasmid DNA e

8. Add 10 ul (1 loop full) pGLO

plasmid to +pGLO tube.
DO NOT ADD TO -pGLO tube. NG \

9. Place tubes into foam rack and "j‘F"
on ice for 10 min. Peropman ‘g

Font: PowerPoint Presentation for Classroom Use
(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d
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Label plates

10. While your tubes are on ice, label the bottom of your plates.

11. Add your group ID or initials.

’?@p Le o LB/amp LB/amp
R %
LB LB/amp LB/amp LB/amp/ara
-pGLO -pGLO +pGLO +pGLO

Font: PowerPoint Presentation for Classroom Use
(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d




Heat shock

Get your timers ready!

12. Heat shock tubes at 42°C for
exactly 50 sec.

13. Immediately return tubes to
ice for 2 min.

14. Add 250 ul LB broth to both
tubes.

15. Leave at room temperature
for 10 min.

Font: PowerPoint Presentation for Classroom Use

(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d
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Water bath
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Plating Bacteria

16. Flick tubes to mix.

17. Using a new sterile pipet, add
100 pl bacteria to appropriate
plates (+pGLO or -pGLO).

18. Use a loop to spread bacteria
evenly.
Use a new loop for each plate.

19. Incubate overnight at 37°C or
for 2 days at room temperature.

+pGLO +pGLO -pGLO -pGLO
LB/amp LB/amp/ara LB LB/amp

Font: PowerPoint Presentation for Classroom Use
(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d
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-pGLO
LB/amp

Plates

+pGLO
LB/amp

+pGLO
LB/amp/ara

TRANSFER
CIENCIA
-pGLO
LB
Bacteria
£ DNA
O
S
)
Q
g .
S Ampicillin
Arabinose

Grow?

Glow?

Font: PowerPoint Presentation for Classroom Use

(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d
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Moderador
Notas de la presentación
Duplicate the green check mark icon to fill out this table with your students.
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Transformation Efficiency

* How successful was your transformation?
You can calculate the transformation efficiency and compare
with other groups.

Total number of colonies growing on the agar plate

Transformation efficiency = .
Amount of DNA spread on the agar plate (in pg)

87 colonies growing on plate
Example 6 eonp = 543 transformants/ug

0.16 pg of DNA spread

(or 5.4 x 102 transformants/ug)

Font: PowerPoint Presentation for Classroom Use
(https://www.bio-rad.com/es-es/product/pglo-bacterial-transformation-kit?ID=619b8f74-9d

L " i #
%’*—: -
f-a#95-8a27e67598b7)




CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

El paper de la
biotecnologia en el
medi ambient

Dra. Natalia Hernandez Herreros

Grup Biotecnologia de Polimers

Centre d'Investigacions Biologiques Margaritas Salas

AMGEN

TRANSFER
CIENCIA



	Número de diapositiva 1
	Número de diapositiva 2
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	Número de diapositiva 14
	Número de diapositiva 15
	Número de diapositiva 16
	Kit transformació bacteriana pGLO 
	Número de diapositiva 18
	Número de diapositiva 19
	Número de diapositiva 20
	Número de diapositiva 21
	pGLO plasmid
	Membrana plàstica en bacteris
	Quan hi afegim el plasmidi…..
	…. i la solucion de transformació�(CaCl2)
	Mètode: Heat Shock
	Número de diapositiva 27
	Número de diapositiva 28
	Recovery on ice
	Recovery: Culture media (10 min)
	Número de diapositiva 31
	Número de diapositiva 32
	Label tubes
	Pick colonies
	Add plasmid DNA
	Label plates
	Heat shock
	Plating Bacteria
	Número de diapositiva 39
	Transformation Efficiency
	Número de diapositiva 41

