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La herencia en los organismos diploides: la leyes de Mendel, los 
cromosomas y la meiosis  
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Creighton, H.B., & McClintock, B. (1931). "A 
correlation of cytological and genetic crossing 
over in Zea Mays." Proceedings of the National 
Academy of Sciences, 17(8), 492-497. 

Creighton, H.B., & McClintock, B. (1931) 
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Teoría cromosómica de la herencia 
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Mitosis 



Ausencia de sistema de segregación preciso 
Heteroplasmia y la segregación 

deriva mitocondrial 

Cada mitocondria tiene 
entre 2 y 10 mtDNA s 
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Los rotíferos delloideos: 
un escándalo asexual 

Ausencia de meiosis (recombinación) 
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Bdelloid rotifers reproduce exclusively by parthenogenesis, 
whereby eggs are formed by 2 successive mitotic divisions of 
resting oocytes, in the absence of chromosome pairing or 
reduction in chromosome numbers 

Los rotíferos delloideos: 
un escándalo asexual 
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A second key feature is that most bdelloid species are remarkably resilient to 
desiccation, and can survive the loss of almost all cellular water at any stage in 
their life cycle, including as adults.  On desiccation, animals contract their body 
into a flat, ellipsoid “tun” shape and enter a dormant state called anhydrobiosis, 
during which all metabolic activities associated with life are suspended . 
Individuals can remain in this condition for long periods, usually days or weeks 
but occasionally several years.  
It may be that HGT is facilitated by membrane disruption and DNA 
fragmentation and repair associated with the repeated desiccation and 
recovery experienced in typical bdelloid habitats, allowing DNA in ingested or 
other environmental material to enter bdelloid genome 

Deshidratacion y HGT 
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Adineta vaga 



Tabla resultado de BLASTP  
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Origen bacteriano 

Origen de hongos 

Origen de plantas 

Origen de metazoario 

Contigs subtelomericos contiene genes adquiridos por HTG 
en Adineta vaga 
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Filogenias de genes presumiblemente 
adquiridos por HGT  
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Filogenia de FabG presumiblemente adquirida 

por HGT  
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Los genes adquiridos mediante HGT presentan ubicación 
preferentemente telomérica 
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Bebortoli et al 2016 
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Haplogrupos de COI (576 individuos, 40 haplogrupos 
6 especies cripticas A-F) 

Bebortoli et al 2016 
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La hipótesis de Debortoli  
The observation of high numbers of horizontally transferred genes in 
bdelloids led us to hypothesize that they could also exchange genes 
among themselves  
28S, EPIC25,EPIC63 y Nu1054 

Bebortoli et al 2016 22 
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In Brief 
Debortoli et al. analyze patterns of allele sharing to delineate cryptic 
species in the bdelloid rotifer Adineta vaga. They find evidence of 
inter- and intraspecific genetic exchanges interspersed with 
chromosome regions bearing signatures of asexual evolution, 
suggesting that bdelloids exchange DNA horizontally rather than via 
meiotic sex. 
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Ciliados 

Tetrahymena 
Paramecium 
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Los ciliados tienen un micronúcleo (línea germinal) y un 
macronúcleo (vegetativo).  
El ciclo de vida alterna la reproducción sexual y la vegetativa. 
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Apareamiento, meiosis y conjugación 

Nucleos (n) 



Genoma Tetrahymena 
 

MIC 
chromosome 

MIC chromosome 
length (Mb) 

Cen 
midpoint 
(Mb) 

1 36.32 18.61 

2 25.51 12.33 

3 31.52 15.15 

4 31.72 15.29 

5 27.47 13.88 

Total 152.54 
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MIC-specific IESs (Internal Eliminated 
Sequences, 28-800 nt) Se eliminan unas 6 mil 
iESs 

Chromosome Breakage 
Sequence (CBS) 15 nt 

Formación del macronúcleo: proceso de diferenciación del 

macronucleo a partir del micronucleo 

50-800 kb Adición de telómeros 
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MIC-specific IESs (Internal Eliminated 
Sequences, 28-800 nt) 

Chromosome Breakage 
Sequence (CBS) 15 nt 

Formación del macronúcleo: proceso de diferenciación del 

macronucleo a partir del micronucleo 

50-800 kb Adición de telómeros 



Conservación de los CBSs 
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MIC-specific IESs (internal eliminated sequences, 28-800 nt) 

Domesticated piggyBac transposase 
(Tpb2p.) 
TATA-specific, short repeat 



During asexual reproduction, the MAC divides amitotically, with apparently 
random distribution of chromosome copies that behave as if acentromeric. 
In contrast, MIC chromosomes are metacentric and are distributed 
mitotically. Parental MAC DNA is not transmitted to sexual progeny, although it 
does have an epigenetic influence on postzygotic MAC genome rearrangement. 

Segregación de material genético 
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Si fuera mitotico 
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Si fuera no mitotico 
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During asexual reproduction, the MAC divides amitotically, with apparently 
random distribution of chromosome copies that behave as if acentromeric. 
In contrast, MIC chromosomes are metacentric and are distributed 
mitotically. Parental MAC DNA is not transmitted to sexual progeny, although it 
does have an epigenetic influence on postzygotic MAC genome rearrangement. 

Segregación de material genético 
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Si fuera mitótico 



Segregación no-mitótica 
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Cuando consideramos muchos 
cromosomas simultaneamente 
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Kinetoplastidos 
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Kinetoplastidos 
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RNA editing 



Editing in trypanosomatids 
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Pan editing (criptogenes) 
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Guide-RNAs (encoded in minicircles) 

Editing mechanism 
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En base al número de eventos de editing que se requieren 
para madurar todos los ARNms, se estima  que se 
requieren entre 200 and 600 tipos de gRNAS 
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