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Organismo eucariota y procariotas

ARACTERISTICAS

PROCARIOTAS

EUCARIOTAS

ORGANISMOS

ORGANIZACION CELULAR
TAMANO CELULAR
PARED CELULAR
ENVOLTURA NUCLEAR
ADN

NUCLEODOS
CITIPLASMA

ORGANULOS

RIBOSOMAS
ARN Y PROTEINAS

MOTILIDAD

METABOLI SMO
SEPARACION DEL
MATERIAL GENETCO EN
LA DIVISION CELULAR
DIVISION CELULAR

TAMANO CELULAR

Micoplasmas, bacterias y

cianoficeas

Principalmente unicelular

La mayoria pequefiosl-10 pm
Contiene peptidoglican
Ausente

-Combinado con poliaminas

- Circular en el citoplasma

- Un solo cromosoma

- Poco o ningin ADN repetitivo
Ausentes

- Sin gitoesqueleto

- Sin corrientes citoplémicas

- Endo v ex0citosis ausente
Pocos o ninguno. Mesosomas

708 (50s+30s)
Sintetizados en el mismo lugar
y casi al mismo tiempo

Flagelos (flagelina)

Anaerobia o aerobio
Separacién del material
genético de las células hijas
por unién a los mesosomas
Fisién binaria, gemacién,...
No mitosis

10-100um

Protista, hongos, plantas y animales

Principalmente pluricelular

La mayoria grandes 10-100 pm

Celuldsica en vegetales, ausente en animales
Presente

- Combinado con histonas

- Moléculas lineales y largas

- Organizado en cromosomas

- ADN repetitivo

Presentes

- Citoesqueleto de filamentos proteicos

- Corrientes citoplasmaticas

- Endo v exocitosis
Mitocondrias, cloroplastos, reticulo
endoplasmatico, lisosomas, vesiculas.
Aparato de Golgi

80s (60s+40s) 70s mitocondria

ARN sintetizado en el nlGcleo, modificado
bioquimicamente y leido en proteinas en el
citoplasma

Extracelulares Cilios y flagelos de compleja
estructura rodeados por la membrana
plasmética

Rerobio

Separacién de los cromosomas de las células
hijas por la actuacién del huso acromético

Principalmente por mitosis y meiosis

1-10um
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ANIMAL CELL

Nucleus Nudeolus  y o hondrion

Cytoskeleton

! .
reticulum N
Peroxisome ~ Plasma endoplasmic

membrane reticulum
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Prokaryotic Cell Structure
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Diferencias entre ADN de la célula
ADN NUCLEAR (ADNnN)

e Organizado en estructuras denominadas cromosomas

(lineales), en el hombre 23 (46 en diploides)

e Doble cadena, hélice antiparalela >3.000 Mb Contiene
en 20K - 30K genes (codifica algunos Mitoncondriales).

e Contiene la informacion inherente de los padres (padre-
madre, por lo general....), herencia mendeliana y diploide.
e Existen eventos de recombinacién y maquinarias de
reparacion del ADN, tasa de mutacion estimada en 0,3 %.
e La recombinacion hace dificil rastrear la historia de
determinados segmentos de ADN, al menos en

organismos considerados con un vinculo estrecho

CeCalCULA - C.P.T.M. Mérida. Venezuela. http://bioinformatica.cecalc.ula.ve/
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ADN Mitocondrial (ADNmt)
e Cada célula puede tener de 100-1000

mitocondrias, cada mitocondria de 2 a 10
ADNm (> 10K copias por célula).

e Simple cadena, hélice antiparalelas, una

ligera (L) otra pesada (H), estructura
Mitochondrial DNA
circular (haploide) | (16,569 bp)

e Longitud 16.5Kb, el humano 37 genes (13 ‘ Lioht Strand
esenciales, polipéptidos cadena
respiratoria, produccion de ATP). En
Cloroplastos <150 genes (90 para
fotosintesis), longitud de 120-160 Kpb)

e Mecanismo de replicacion independiente.

CeCalCULA - C.P.T.M. Mérida. Venezuela. http://bioinformatica.cecalc.ula.ve/
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e NO se conocen eventos de .
recombinacion, ni maquinaria de
reparacion, alta tasa de
mutacion en ADNmt.

e En la mayoria de los organismos

multicelulares, el ADNmt se

hereda de la madre (herencia

Nature Reviews | Genetics

materna), principalmente a un
problema de proporciones (el
ovulo contiene 100.000 a 1.000.000 de ADNmt, la esperma so6lo a 100 a 1000),
no penetra al ovulo la cola del espermatozoide (contiene las mitocondrias),
degradacion del ADNmt espermatico en el ovulo fertilizado, y en algunos
organismos insuficiente ADNmt dentro del évulo.

e La fertilizacion in vitro pudiera interferir con estos patrones hereditario.

CeCalCULA - C.P.T.M. Mérida. Venezuela. http://bioinformatica.cecalc.ula.ve/
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e EIl ADNmMt ofrece una vision A. Nuclear DNA is inherited B. Mitochondrial DNA is

_ _ _ from all ancestors. inherited from a single lineage.
ampliada de la diversidad -cccociiiiiiiiiiiiiiii ,

presente en los genes debido a *'I *ﬂ‘ “l‘ *T "E *I ‘l‘ @l\

que mutaciones se acumulan

mas rapido que en el nucleo. ‘i " ‘* **
l

organismos de la misma especie

\
-

e Ut para trabajar con

individuos relacionados entre si,

en muchos casos el ADNmt de

presentan alta similaridad.
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ADN Ribosomal (ADNr) NTS TS
e Secuencia de ADN nuclear que codifica ARN [CI&&s T 288 S I 285
ribosomico (ARNr), se agrupan con un o oRTEA et ol
conjuntos de proteinas para producir e lnquJxAnSmmcchm\ ASSIDNA  mmm [ntrgenic spacer s

Ribosomas. B O—HUUCW—Q-[}{DJD

e Organizadas en tandem en el ADN nuclear b
(cromosomas 13, 14, 15, 21 y 22) de TS
eucariotas, operdén, que contiene NTS, ETS, j\, I
18S, ITS1, 5.8S, ITS2, and 28S (en alguno : ' l’ , e
eucariotas y Drosophila existe 5S). . ‘ /\ l]as U A "’_

167

e Bajo polimorfismo lo que permite la - '—\583/

caracterizacién de especies usando pocos Fucoir B ok ETS
ejemplares. 18$rRNA 58SrRNA 28S rRNA

e Es muy util en comparaciones interespecifica.
Ademas, las regiones codificantes vy
repetitivas muestran distintas tasas de
evolucién, lo que puede proporcionar
informacidén a diferentes niveles sistematicos
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Meiosis & Mitosis

-
The Cell Cycle

Cells reproduce by a process called cell division. The cell cycle is the
sequence of stages of growth and division that a cell undergoes. The three

stages of the cell cycle include interphase, mitosis,

Interphase is the first
stage of the cell cycle and the
period before cell division.
During this phase, the cell ma-
tures, copies its DNA, and pre-
pares to divide.

daughter
cells

Cytoki

Cytokinesis

During this stage the cell
membrane pinches in at the
middle of the cell dividing the
cell into two separate daughter
cells. Each daughter cell gets
half of the cell organelles and an
identical set of chromosomes.

Prophase
The chromatin condenses and
spindle fibers form at each

side of the cell. The nuclear
membrane breaks apart.

and cytokinesis.

Cell
Growth
nesis

Metaphase

The chromosomes line up along
the center of the cell and the
spindle fibers attach to each
chromosome at the centromy

|
Meiosis

Replication

Before
Meiosis
Ve,

—~r—
A Preparation 2
Mitosis sk /’/

for M|tosus'K } \ g /,:

1 \
Anaphase il
Th? spindle fiber Before meiosis begins,
Telophase splits the centromert . omo50mes in the

and the chromatids
move to opposite
sides of the cell.

The chromosomes loosen
on each side and the nuclear
membrane begins to form
around the chromatin
(strands of DNA).

organisms.

female R} )

-

Olnformatica

During meiosis, a parent cell divides into four sex cells each with half the number of
chromosomes. Sex cells of males are called sperm cells and egg cells of females.

o\

parent cell are copied.

Meiosis Punnett Square

A Punnett Square shows
all the possible allele (gene) | Rr
combinations in the e
offspring of two

parent &
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Chromosome

pairs line up in the
middle of the cell. B

The chromosome
pairs split and pull

Each of the two
new cells formed

Chromosome " 2 \\, ,/

apart to opposite has half the pairs line up in the B
N ale ends of the cell. number of middle of the cell.
! parent chromosomes. The centromeres P "
& split and the single o;(risexée S 'are
produced each
(D chromosomes 2
s = move apart to ‘;:‘h only one
> | Ir Y opposite ends of ; romos:me
® | (RR) | (RY the cell. rom each
| - N4 original pair.
| R Mitotic cell
D | LRE , \ :1 A'(_PIVI preparing to undergo
v | W @Y division. Notice the dense
: j chromatin.

www.newpathlearning.com
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nucleus

DNA

ijj MRNA leaves

@ RIBOSOME
- Large subunit
lﬂ/

small subunit

1 I A copy of agene in the DNA is
created. The copy, mRNA
[Mmessenger RNAJ, functions as

a blueprint for a protein. tRNA is moved
Instead of thymine (T), uracil out and fetches a

Lol i e S U B new amino acid Leucin is encoded with UUG @
Glycin is encoded with GGG
Fenylalanin is encoded with UUC
Lysin is encoded with AAG

2 I The mRNA and the two
subunits of the ribosome are
assembled.

RIB&SS O ME

=3 I Different tRNA (transport RNA)
have different anticodons
matching the various codons of
MRNA. The amino acid, corre-—
sponding to the codon, is
connected to the other end of
the tRNA.

4 I At the ribosome, tRNA
associates with mRNA. The
codon and the anticodon have to
match, otherwise the tRNA falls
off the ribosome.

5 I A peptide bond is formed
between the amino acids. The
growing protein chain is moved to
the tRNA in the right hand
position. Then the ribosome
moves one step along the
mMmMRNA-mMmolecule in order for the
next tRNA to bind.

anticodon mMmMRNA is fed
- the ribosome

iNnto

A "molecular ruler” checks if the anticodon
matches the codon. If the distance between
S I The amino acid chain is folded the two is incorrect, the tRNA falls off.
to a protein.

CeCalCULA - C.P.T.M. Mérida. Venezuela. http://bioinformatica.cecalc.ula.ve/
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phenylalanine tyrosine

stop (ochre)
leucine
stop (amber)

histidine

leucine

glutamine

Isoleucine asparagine

lysine

aspartic acld

glutamic acid

cysteine

stop (opal)
tryptophan

nonpolar polar SEIH[EN (stop codon)j

I X X e

®0 6

\

@
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Codigo Genético y sesgo en el uso de Codones

" AGG AGA CUA AUA CCC
Organism arginine | arginine | leucine | isoleucine | proline
Escherichia coli 1.4 221 32 4.1 4.3
Homo sapiens 11.0 11.3 6.5 6.9 20.3
Drosophila 4.7 5.7 752 8.3 18.6
melanogaster
Caenorhabditis 3.8 15.6 7.9 9.8 4.3
elegans
Saccharomyces 9.3 213 | 134 17.8 6.8
cerevisiae
Plasmodium 4.1 202 | 152 33.2 8.5
falciparium
Clostridium 2.4 32.8 6.0 52.5 1.0
pasteurianum
Pyrococcus 30.3 20.4 18.0 449 10.1
horikoshii
Thermus
aquaticus 11257 1.4 3.2 2.0 43.0
Arabidopsis 10.9 184 9.8 12.6 5.2
thaliana

Table 1

Codon Usage in Various Organisms

Codon frequencies are expressed as codons used per 1000 codons encountered.

The arginine codons AGG and AGA are recognized by the same tRNA and should
therefore be combined. Codon frequencies of more than 15 codons/1000 codons are
shown in bold to help identify a codon bias that may cause problems for high-level
expression in E. coli. These frequencies are updated regularly. A complete compilation
of codon usage of the sequences in the gene bank database can be found at
www.kazusa.or.jp/codon/.

http:/ /www.kazusa.or.jp/codon
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INITIATING TRANSLATION IN BACTERIA

Ribosome
binding
site

5’ CGU'\-‘\(}‘

%> mRNA ;
‘{/GGA Accecuc 3 z Aminoacyl
- tRNA
Initiation
factor

Small subunit

Initiation 5
of ribosome

factor

1. Ribosome binding site sequence
binds to a complementary sequence

in the small subunit of the ribosome,
with the help of protein initiation factors.

to start codon.

Figure 16-14 Biological Science, 2/e

TERMINATION OF TRANSLATION

Hydrolysis o
bond linking
tRNA and
polypeptidk
RN,

1. When translocation opens the
A site and exposes one of the stop
codons, a protein called a release

factor fills the A site. The rel rel

d either

2. Initiator aminoacyl tRNA binds

2. The hydrolysis reaction frees the
polypeptide, which is released from
the ribosome.The empty tRNAs are

factor catalyzes the hydrolysis of
the bond linking the tRNA in the

P site with the polypeptide chain. polypeptide.

Figure 16-17 Biological Science, 2/e

g with the poly-
peptide or when the ribosome
dissociates following release of the

ELONGATION OF POLYPEPTIDES DURING TRANSLATION

Large
subunit of
ribosome

2. Peptide bond formation 3. Translocation

The amino acid attached to the tRNA Ribosome moves down mRNA.The
in the P site is transferred to the tRNA attached to polypeptide chain
tRNA in the A site. moves into P site.The A site is empty.

1. Incoming aminoacyl {RNA
New tRNA moves into A site, where
its anticodon base pairs with the
mRNA codon.

Figure 16-15 part 1 Biological Science, 2/e

3. Large subunit of ribosome
binds. Translation begins.

© 2005 Pearson Prentice Hall, Inc. © 2005 Pearson Prentice Hall, Inc.

3. Therib then separate:
from the mRNA, and the two
ribosomal subunits dissociate.
The subunits are ready to attach
to the start codon of another
message and start translation
anew.

© 2005 Pearson Prentice Hall, Inc.
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IUPAC code
Nucledtidos Aminoacidos
- 1-letter 3-letter description
A Adenina A Ala Alanine
C Citosina R Arg Arginine
. N Asn Asparagine
G Guanina D Asp Aspartic acid
T Timina C Cys Cysteine
. Q Gln Glutamine
U Uracilo E Glu Glutamic acid
R Purina (A / G) G Gly Glycine
S ERT H His Histidine
Y Pirimidina (C, T, U) . i E—
M C/A L Leu Leucine
K T, U, G K Lys Lysm.e .
M Met Methionine
W T, U A F Phe Phenylalanine
S C / G P Pro Proline
S Ser Serine
B C, T,U G (NoA) T Thr Threonine
D A, T, U, G(NoC) w Trp Tryptophan
Y Tyr Tyrosine
H A’ T’ U’ C (NO G) v Val Valine
\Y/ A C G (No T, U) B Asx Aspartic acid or Asparagine
. z Glx Glutamine or Glutamic acid
N Cualquier Base (A, C, G, T, U) X o Any amino acid

CeCalCULA - C.P.T.M. Mérida. Venezuela. http://bioinformatica.cecalc.ula.ve/
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