Sintesis de Proteinas
(Traduccion)
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Cdémo se alinean los nucleotidos en el mMRNA templado?
Experimentos (sintesis de proteinas in vitro):

1) Extracto celular + polimero poli U (UUUUU) + sistema de
sintesis in vitro l

Producto: polimero con un solo aminoacido: fenilalanina

2) Extracto celular + polimero poli UG + sistema de sintesis
in vitro i

Producto: polimero con 2 aminoacidos: GUG UGU GUG
y asi sucesivamente

CODIGO GENETICO
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Caracteristicas del Cédigo Genético:
1. Cada codon esta formado por 3 nucleotidos
2. Un codon = un aminoacido

3. Algunos aminoacidos son codificados por mas de un
codon: redundancia

4. Hay solo un codon de iniciacion: AUG: metionina
5. Posibilidades: 4 x 4 x 4= 64
De ellos, 61 codifican para algun aminoacido

3 codones son de término: UAA UAG UGA

6. El codigo es universal



Qué factor determina cual aminoacido se agrega a
la cadena en la sintesis proteica??

Existe un adaptador que reconoce a los nucleotidos y
a los aminoacidos al mismo tiempo:
RNA de transferencia: tRNA

Cada tRNA transporta un aminoacido:
tRNA9 tRNAZla, etc

Se han encontrado 31 tRNA diferentes
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Funciones de los tRNA:

1.- Unir covalentemente un aminoacido al tRNA que
contiene una secuencia de nucleotidos (anticodon)
complementaria al codon que especifica ese aminoacido
sobre el mMRNA

2.- Activar al aminoacido generando un enlace altamente
energético en el extremo COOH para que reaccione con el
aminoacido siguiente en la secuencia de la cadena y forme
el enlace peptidico
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Activacion del aminoacido

Ocurre en 2 etapas en el citosol

AA + ATP - » AA~AMP + PPi
AA ~ AMP + tRNA — > AA ~tRNA + AMP
AA + ATP + tRNA™ AA ~ tRNA + AMP + P ~ Pi
H,O—_,
AG=0 P + Pi

Pi+Pi +E
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Figure 6-11. Amino acid activation. The two-step process in which an atnine acid (with
its side chain denoted by B 15 activated for protein synthesis by an arminoacyl-tETTA
synthetase enzyme 15 shown, As indicated, the energy of ATT hydrolysis 15 used to attach
each armine acid to s tEMA melecule m a lugh-energy inkage. The amine acid 15 first
actrvated through the inkage of its carbozyl group directly to an ANE motety, formmng an
adenyiated aming acidthe inkage of the AMPE | normally an unfaverable reaction, 12 drwven
by the hydrolysis of the ATP molecule that donates the AWP. Without leawving the synthetase
enzyme, the AWNP-linked carbomxyl group on the amine acid 1s then transferred to a hydrosyl
group ot the sugar at the 3' end of the tEINA molecule. This transfer jomns the aminoe acid by
an activated ester hinlcage to the tEIVA and forms the final arminoacyl-tEINA molecule. The
synthetase enzyme 15 not shown m these diagrams.



Funciones de la aminoacil- tRNA sintetasa

1.- Cataliza la union del AA a su correspondiente tRNA

2.-Posee un sitio de hidrdélisis del aminoacido incorrecto
que asegura la fidelidad en la union del aminoacido
correcto a su correspondiente tRNA

|

Corrector de prueba



Isoleucyl-tRNA synthetase
tRNAlse AMP
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Mecanismo corrector de prueba de la aminoacil-tRNA sintetasa



Una vez activado el aminoacido (unido al tRNA)
el tRNA22 difunde al ribosoma y comienza el

CICLO del RIBOSOMA
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Elongacion
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Figure 6-20. A comparison of the structures of procaryotic and eucaryotic ribosomes.
Eibosomal components are commeoenly designated by thew "2 values," wiach indicate thew rate of
sedimentation i an ultracentrifiige. Despite the diferences in the number and size of their tEIA and
protein components, both types of nhosomes have nearly the same structure and they functhon in
wery sitmilar ways. Although the 185 and 2585 rBEIN Az of the eucarvotic ribosome contain many extra
tclectides not present in thew bactenial counterparts, these nucleotides are present as multiple
msertions that are thought to protrude as loops and leave the basic structure of each rEINA largely
unchanged.
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Figure 6-21. The three major BINA-bhinding sites on a ribosome. An empty nbosomme 13
shown on the left and a loaded ribosotme on the right. The representation of a ribosome used
here atid in the next three figures 15 highly schetatic; for a more accurate wew, see Figures

6-18 and 6-25.




Componentes de la maquinaria biosintetizadora:

1.- mRNA

2.- Aminoacidos

3.- Energia

4.- tRNA

5.- Ribosomas

6.- rRNA

7.- Extracto celular (enzimas, factores solubles:
factores de iniciacion (elF) , elongacion (eEF),
término.
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The role of elF-2 in the initiation of protein synthesis.
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Figure 9-32. The eIF-2 cycle. (&) The recycling of uzed eIF-2 by a guanine nucleotide
releasing protemn (elF-2B). (B) elF-2 phosphorylation controls protein synthesis rates by

twing up elF-2B.
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Figure 6-23. The final phase of protein synthesis. The binding of release factor to a
stop codon terminates translation. The completed polypeptide is released, and the ribosome
dissociates into its two separate suburits.
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Qué funciones cumplen los aminoacidos en la
sintesis proteica???
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Factor de elongacion: otro corrector de pruebas

aminoacyl tRNA bound released
to alongation factor elongation factor
growing GOF
polypeptide i
chain III 1
raversible chain
binding _ elengation
/ Isteps 2
' and 3]
:._ e il

messenger RNA exit pathway

P-site A-site for incorrect tHNAS

Figure &-31. Kinetic proofreading selects for the correct tETHA molecule on the
ribosome. Thiz more detailed wew of stepr 1 of the elongation phase of protein synthesis
shows how, i the mmitial binding ewvent, an armmnoacyl-tED A molecule that 15 tightly bound to
an elongation factor pairs transiently weith the codon at the A -gite. This pairing triggers (GTF
hydrolysis by the elongation factor, enabling the factor to dissociate from the armnocacyl-
tEIT4A molecule, which can now participate in chain elongation (see Figure &-220 A delay
between armitncacyl tETTA banding and its avallabiity for protein synthesis 1s therebsy inserted
mto the protem synthesis mechatsm. As a result, only those tEI As wath the correct
anticodon are likely to remain paired to the mETA long encough to be added to the growing
polbrpeptide chain The elongation factor, which 15 an abundant protein, 15 called EF-Tua in
procaryvotes and EF-1 in eucarvotes. The dramatic change in the three-dimensional structure
of EF-Tu that 15 caused by (GTF hydralysis 1 illustrated in Fioare 5-20.
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Figure 6-28. A polyrihosome. Schematic drawing showing how a senies of ribosomes can
sttml-taneocusly translate the same mEMA molecule.
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Destino de las proteinas que se estan sintetizando:

RER, Golgi, membrana plasmatica, secrecion
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