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Theodosius Dobzhansky
(Jan. 25, 1900, Nemirov,
Ukraine, Russian Empire -
Dec. 18, 1975, Dauvis,
Calif., U.S.)

Nothing in biology makes sense
except in the light of evolution



http://www.britannica.com/EBchecked/topic/612921/Ukraine

TABLE 6-1

Messenger RNAs, cade for proteins

Ribosomal RNAs, form the basic structure of the ribosome and catalyze protein synthesis

Transfer RNAs, central to protein synthesis as adaptors between mRNA and amino acids

Small nuclear RNAs, function in a varisty of nuclear processes, including the splicing of pre-mRNA

Small nucleclar RNAs, help to process and chemically modify rRNAs

MicroRNAs, regulate gene expression by blocking translation of specific mBNAs and cause their degradation

Small interfering RNAs, turn off gene expression by directing the degradation of selective mRNAs and the
establishment of compact chromatin structures

Piwi-interacting RNAs, bind to piwi proteins and protect the germ line from transposable elements

Long noncoding RNAs, many of which serve as scaffolds; they regulate diverse cell processes, including
X-chromosome inactivation

nucleus
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Figure 6-14 Structural similarity between
a bacterial RNA polymerase and a
eukaryotic RNA polymerase Il. Regions
of the two RNA polymerases that have
similar structures are indicated in green.
The eukaryotic polymerase is larger than
the bacterial enzyme (12 subunits instead
of 5), and some of the additional regions
are shown in gray. The blue spheres
represent Zn atoms that serve as structural
components of the polymerases, and the
red sphere represents the Mg atom present
at the active site, where polymerization
takes place. The RNA polymerases in all
modern-day cells (bacteria, archaea, and
eukaryotes) are closely related, indicating
that the basic features of the enzyme were
in place before the divergence of the three
major branches of life. (Courtesy of

P. Cramer and R. Kornberg.)
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TABLE 6-3

_.._. TFIA

THID
TBP subunit
TAF subunits

Recognizes TATA box
Recognizes other DNA sequences near the
transcription start point; regulates DNA-binding by TBP

TFIB

Recognizes BRE element in promoters; accurately
positions RNA polymerase at the start site of
transcription

Stabilizes RNA polymerase interaction with TBP and
TFIIB; helps attract TFIIE and TFIH

Attracts and regulates TFIIH

Unwinds DNA at the transcription start point,
phosphorylates Ser5 of the RNA polymerase CTD;
releases RNA polymerase from the promoter

TFID is composed of TBP and ~11 additional subunits called TAFs (TBP-associated factors);
CTD, C-terminal domain.
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En procariontes se conocen dos sistemas de terminacion de la transcripcion que
involucran a la misma RNA polimerasa, denominados: terminacion Rho-
independiente (la mayoria de los operones) y terminacion Rho dependiente

estos, una region autocomplementaria rica en GC.

Terminacion Rho-independiente: Estas secuencias de terminacidon poseen dos
caracteristicas tipicas, una serie de residuos U en el RNA transcripto, y, antes de
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en el extremo 3" de la hebra de
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son muy inestables en
comparacion con otros tipos de
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FIGURE 8.22. Alternative splicing. Multiple proteins are known to be made from the a-tropomyosin
gene by alternatively splicing in different cell types. The orange boxes in the primary transcript
represent introns; all other boxes are exons. For each tissue type the splicing form is shown by
lines connecting the exons that are used.

8.22, modified from Lees-Miller J.P. et al., Mol. Cell. Biol. 10: 1729-1742, © 1990 American Society for Micro-
biology

Evolution ® 2007 Cold Spring Harbor Laboratory Press
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Cromosomas y Telémeros

TELOMERASA

Es la enzima responsable de la
replicacion del ADN telomérico. Es una
ribonucleoproteina, que contiene el
templado de ARN con el que se impide
la perdida de secuencias que se
produciria normalmente en cada
division celular.
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 HOMOLOGIA DE LA TELOMERASA

RT Motifs in telomerase proteins
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l 30 mitoses later

10 mitoses later

no fusther mitosis
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~ APOPTOSIS VS, NECROSIS

ACHICAMIENTO CELULAR
CONDENSACION DE LA CROMATINA
FRAGMENTACION DEL ADN
VACUOLIZACION CITOPLASMATICA
LISIS CELULAR

Nucleus fragmented;
Chromatin condenses; DNA "laddering"; Apoptotic Phagocytic

shrinkage of cytoplasm Blebbing, cell fragmentation body cell
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Research article
Potential involvement of oxidative stress in cartilage senescence
and development of osteoarthritis: oxidative stress induces
chondrocyte telomere instability and downregulation of
chondrocyte function

Kazuo Yudoh, Nguyen van Trieu, Hiroshi Nakarmura, Kayo Hongo-Masuko, Tomohiro Kato and
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