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E_qdd\d TRNA attached to
terminus of the growing
pelypeptide chain

new peptidyl tRNA molecule
attached to C-terminus of
the growing polypeptide chain




“*Cada una de las 20 sintetasas diferentes reconoce un aminoacido y todos los
tRNA compatibles o analogos.

“:Estas enzimas acoplantes unen el aminoacido al hidroxilo 20 3" libre de la
adenosina en el 3 "terminal de las moléculas de tRNA, mediante una reaccion de
dos pasos que requiere ATP.

“*Alrededor de la mitad de las aminoacil-tRNA sintetasas transfieren el grupo
aminoacilo al hidroxilo 2 “de la adenosina terminal (clase 1), y alrededor de la
mitad lo trasnfiere al hidroxilo 3 “(clase 2).

1En esta reaccion el aminoacido se une al tRNA mediante un enlace de alta
energia (enlace activado). La energia de este enlace luego induce la formacion
de enlaces peptidicos entre aminoacidos adyacentes en una cadena polipeptidica
en crecimiento.

““La reaccion global es:
Aminoacido +ATP + tRNA .........cccooevvvrennen. aminoacil-tRNA + AMP + 2 Pi
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growing poly peptide chain
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ribosomal subunit. The rANAs (5S and
238S) are shown in biue and the proteins
of the large subunit in green. This view is
toward the outside of the ribosome; the
interface with the small subunit is on the
opposite face. (PDB code: 1FFK)
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Figura 6-67 Biologia molecular de
la célula, quinta edicion

© Garland Science 2008 y Ediciones
Omega 2010)

10



®- ﬁ’
€lF-2 AND OTHER
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mRNA encoding a cytosolic protein
remains free in cytosol free polyribosome
in cytosol

5’ *
m— 3

mRAMNA encoding a protein polyribosome bound ta ER
targeted 1o ER remains membrang by multiple
membrane-bound nascent polypeptide chains
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SRP RNA molecule

| I
transtational
pause domain

(A) GTPase and SRP receptor
| binding site I
25 nm

SRP AND SRP RECEPTOR
DISPLACED AND RECYCLED
BINOING OF SRP
PEPﬁDE CAUSES F
SRP-BOUND RIBOSOME
A PAUSE IN ATTACHES TO SRP
THRNSI.A‘I'ION RECEPTOR IN
ER MEMBRANE TRANSLATION
CONTINUES AND
TRANSLOCATION
BEGINS

signal sequence
on nascent

polypeptide

protein plug  SRAP receptor protein
translocator in reugh ER membrane
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Tahle 6-3. Inhihitors of Protein or RNA Symihesis

INHIBITOR. SPECIFIC EFFECT

Acting only on bacleria

Tetracyeline blocks binding of arunoacyl-tEH A to A-site of mhosorme

Streptomein prevents the transition from ratiation cormplex to chain-elongating mbosorme and also canses
miseoding

Chloramphenical blocks the peptidyl transferase reaction on rhosomes (step 2 in Fizure 6-65)

Erythromyrin blocks the translocation reaction on rbosores (step 3 m Figure 6-65)

Rifarusein blocks initiation of E}A chains by hinding to BMA polyrerase (prevents RIA symthesis)

Acting on bacteria and eucarpoles

Purormsrein canses the premature release of nascent polypeptide chains by its addition to growing chan
enid

Actinomyein D binds to D& and blocks the movement of BIA polymerase (prevents B A synthesis)

Acting on gucarpotes buf not bacferia

Cyrclohexdmide blocks the translocation reaction on rbosores (step 3 m Figure 6-65)

A pisoraycin hlocks the peptidyl] transferase reaction on rhosomes (step 2 in Figure 6-65)

- £ rnandtin blocks mBH & synthesis by binding preferentially to BHA polymerase 1
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tetraciclina

estreptogramina B

subunidad ribosémica pequena subunidad ribosémica grande

Figura 6-79 Biologia molecular de la célula, quinta edicion
(© Garland Science 2008 y Ediciones Omega 2010)
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cofactor binding
inon-covalent
interactions]

8asS

l covalent modification

l falding and

by glycosylation,
phosphorylation,
acetylation ete.

R

binding to other
protein subunits
B

&=
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En genética y biologia,
una mutacion es una
alteracion o cambio en
la informacién genética
(genotipo) de un ser
vivo y que, por lo tanto,

Va a prOdUCIr un —| Mutacion l—'cromosﬁm\ca

cambio de
caracteristicas, que se
presenta  subita vy
espontdneamente, vy
gue se puede transmitir
0 heredar a Ia
descendencia.

Whaiones puntuaes (olcares

Por sustitucidn de bases

molecular

Por inserciones o deleciones de basesl

Inversiones |

T

Deleciones o duplicaciones |

C

Translocaciones |

Poliploidia |

gendmica

Aneuploidia

{a} Point mutations and small deletions

Wild-type sequences
Amino

acid N-Phe Arg
mANA 5-UUU CGA
DMA 3-AAA GCT

Missense

5 A
M- Leu

3-AALA GC

N-Phe Arg

Frameshift by addition

4-AA/A8  GL

CEA

5T
N-Phe Arg

Tp  lle  Ala Asn-C
IIG

G AUA GCC AAU-3'

AT CGG TTAB
R

A GCC

Ala Asn-C

TAG ATA

Stop

TGC
Trp

1 TA

Frameshift by deletion

N-Phe  Gly

Stop
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Mée com 2
alelos normais

Autosémica
Recesiva
Pai portador de
anemia falciforme
2 alelos defeituosos
( >
S5

N\

DNA hemoglobina normal

DNA hemoglobina mutante

BN LLINRRAL ] L J[al

mRNA mRNA

uiatal | 1 Infnisgiaial I°1 Inluln

hemoglobina normal

hemoglobina mutante

Todos os filhos seréo portadores de trago falciforme

T HEZH

Original position of
translocaled segments
1

N!
Normal i
T
Translocated ==
Pairing configuration
Two types of
segregations:
A 4. 1 l Prod
Up T, +N; Duplication of purple, deletion
of orange translocated segment Often
Down To+ N, Duplication of orange, deletion " inviable
of purple translocated segment
Up T+ T2 Translocation
genotype Both complete and viable
Down Ny + N2 Normal
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Sindrome de Klinefelter

Sindrome de Turner

ok mal 4 Kl )N
el kR I B T TO

AR hh o xx BR ®H
& Ab ap R B st O 0o
CEET Y 8. U L YT R
Frontal :
baldness Short stature

absent
e Poor beard
Tendency to growth
grow fewer
chest hairs

Breast
development

Female-type Wide
pubic hair hips
pattern

Small Y
testicular \

size Long arms

\ % Rat liver
Experimental | extract

Sample o

Characteristic
facial features

Fold of skin
Constriction
of aorta

Low hairline

Shield-shaped

thorax Poor breast
Widely spaced development
nipples
Elbow
Shortened de‘:grmlty
metacarpal IV
Small Rudimentary
finger nails —— ovaries
Gonadal streak
(underdeveloped
gonadal
structures)
Brown spots (nevi)

No menstruation

Experimental plate

Colonies of
revertant
bacteria

Control plate

© The numbers of colonies on the experi-
mental and control plates are compared.

—_—
Suspected Incubation
mutagen
Media lacking histidine
Cultures of
histidine-dependent
Salmonella
Incubation
© Two cultures @ The © Each sample is poured
are prepared suspected onto a plate of medium
of Salmonella  mutagen is lacking histidine. The

The control plate may show a few

bacteria that added to the plates are then i

have lost the experimental  at 37°C for two days.

ability to sample only; Only bacteria whose
histidi

revertants. The test plates will show an
increase in the number of histidine-

synthesize rat liver
extract (an phenotype has mutated

y if the test
chemical is indeed a mutagen and
potential carcinogen. The higher the

(histidine- activator) is back (reverted) to
dependent). added to both  histidi izil
samples. will grow into colonies.
. publishi o

of mutagen used, the
more revertant colonies will result.
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Todification Arino acids that are modified  Exaraples of proteins

Addition of small chemical groups
Acetylation Lyrgine Histones

Tvlethylation Lyrsine Histones

Fhosphorylation Serire, threonine, tyrosine Some proteins irvoled in signal transduction
Hyydrosglation Proline, lysine Collagen

M formylation H-terminal glycine Ilelittin

Addition of sugar side chains

(O-linked glycosylation  Serine, threonine Ilany merdbrane proteins and secreted proteins
H-linked glycosylation  Asparagine Ilany merdbrane proteins and secreted proteins
Addition of lipid side chains

Aeylation Serine, threonine, cysteine Ilany merdbrane proteins

M rayristoylation H-terminal glyeine Some protein kinases irvoked in signal traneduction
Addition of hiotin

Biotingylation Lyrsine Various carhoxylase enzymes

See Section 12.1.2 for more information on the role of cherical modification during signal transduction.

transmembrane  adsorbed transmembrane
glycoprotein glycoprotein proteoglycan




Fosforilacion

GPCR Pathway RTK Pathway
Hormone —{ v;”; [— Hormone
\k’ Effector
enzyme
Exterior
—
Ras

e TS
G protein

Adapter

Kinase
cascade

MAF kinase
(inactive}
Sh-dependent (Pl
kinase [inactive) - MAF kinase
{active)

SM-dependent
kinase {active}

}
=% Cellular
S=——p. responses

T

inactive active

Dominio intracelular del receptor de insulina. Se muestran las Tirosinas en verde



lipid
bilayer

Cutside of cell

L A N LR N LK

T

|
—? —C—0—CH,
amide linkage (|:H2
between terminal S thicether linkage
H_V amino group and between cysieine
fatty acid g::- and prenyl group

[ﬁ?—-é—
R A

(D) farnesyl anchor
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SH

SH
“ specific folding stabilized
by disulfide bonds

complote
insulin molecule

reduction irreversibly
separates the two chains
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