COURSE TITLE
ZOOLOGIA EVOLUZIONISTICA 

Evolutionary Zoology

(Laurea Magistrale Biodiversità ed Evoluzione)

Prof. Nicolò Parrinello (e-mail: nicolo.parrinello@unipa.it)

Classroom site: Via Archirafi, 18

Credits (CFU) = 6
COURSE PROGRAM
International agreements and the national strategic plan on Biodiversity, skills and professionalism.

Biodiversity levels and evolutionary implications. 

Training and development of evolutionary though, and theories.
Contribution of Palaeogeography.

Taxonomy, phylogenetic systematic, the cladistic approach. Cladogram properties, construction, usage, and criticisms. Models of phylogenetic trees.

Microevolution models, populations, genetic pool and departure from the equilibrium. Environmental stress, responses of the organisms and populations. Natural selection. Neutralism. Molecular markers, analyses and biomonitoring. 

Gene, genotype and genomic levels. Epigenomic.

Contribution of molecular phylogenesis, methods of analysis. Application to the evaluation of biodiversity.

The evolutionary origin  of biodiversity. The model of self not-self recognition: from unicellular to invertebrates and vertebrates. Evolutionary implications of allorecognion; models  marine colonies  microevolution, defense, and immunity. Environmental stress and innate immune responses in invertebrates and vertebrates. Evolution of immune gene families and superfamilies. The adaptive   responses. The immunological memory. 

Educational publications: Teaching slides provided by the teacher. Scientific papers on the field.  
Recommended readings

: AA.VV: Zoologia, Idelson-Gnocchi; Trattato Italiano di Zoologia. Vol. 1; Futuyma D. L’evoluzione (2008) Zanichelli Ed.; Ridley M. Evoluzione. (2008). McGrow-Hill Ed.

Seminary by the students. 

COURSE TITLE
EVOLUZIONE E FILOGENESI DEI VEGETALI

PLANT EVOLUTION AND PHYLOGENY

(Laurea Magistrale Biodiversità ed Evoluzione)

Prof. Cristina Salmeri  (e-mail: cristinamaria.salmeri@unipa.it)

Classroom site: Via Archirafi, 28

Credits (CFU) = 6
COURSE PROGRAM
Main lines of evolution in plants. Evolution grades in algae and relevant phylogenetic clades. Phylogeny of green algae.

Plant colonization of land: theories, challenges and terrestrial adaptation. Relationships within green plants. Evolution and adaptation of land plant body. Life cycle patterns in land plant. Plant genome as tool for understanding land plant phylogeny.
Origin of embryophytes: primitive and derived characters. Origin and evolution of nonvascular land plants (bryophytes); relations and phylogeny of their distinct lines. Vascular land plants (tracheophytes): evolutionary innovations in body, reproductive systems and life cycle; adaptations to terrestrial environments. Evolutionary features, apomorphies and phylogenetic relationships in major lineages of vascular plants. 

Seed plants and their distinctive features; primitive and derived characters in gametophyte and sporophyte generation. Mesozoic plant landscape. Phylogenetic role of fossil groups (progymnosperms, seed ferns cordaitales and bennettitales). Origin and phylogeny of extant Gymnosperms. 

Flowering plants: primitive and derived features. Evolutionary innovations in plant body and reproduction strategies. Relationships with gymnosperms (the Anthophyte theory). The importance of flower in angiosperm evolution; development of flower types and pollination systems. The importance of fruits and seed dispersal. The Angiosperm phylogeny group (APG III). Basal angiosperms (ANITHA), eudicots and monocots; homoplasies and homologies.

Recommended readings

JUDD W.S. et al. (2008). Plant Systematics: a phylogenetic approach. 3rd Ed. Sinauer Associates (Piccin, Padova, It. vers.). 

SIMPSON M.G. (2010). Plant Systematics. 2nd Ed. Academic Press.
Lecture notes and academic papers will be given through the lessons.
COURSE TITLE Ethology  and Reproductive strategies 12 CFU  (2 modules)
Modulo 1 Etologia 
Ethology

(Laurea Magistrale Biodiversità ed evoluzione)

Prof. Matteo Cammarata   (e-mail: matteo.cammarata@unipa.it)
Classroom site: Via Archirafi, 18 (underground floor, Laboratory “A”)

Credits  (CFU)  = 5+1 

COURSE PROGRAM  

A :  face-to-face lectures  (40 hrs, 4 CFU)

This course achieves a good balance between recent research and classic studies of animal behavior. It reviews the behavior of animals under natural conditions, with emphasis on both mechanistic and evolutionary approaches and includes all phases of scientific animal behavior investigation. Topics include:

Animal Behaviour: ethology history, behavioral endocrinology; neuroethology; behavioral genetics; memory and learning; signalling, orientation, migration, group formation and biological rhythms; parental investment and mating systems; 
predator-prey interactions, foraging decisions, life history strategies, territoriality, altruism, and reciprocity; and sociality in vertebrates and invertebrates.
 It surveys the ontogeny, function and behavior in a variety of species, and their interaction with the environment.

LABORATORY (12 hrs, 1 CFU): 
Artificial robot observation and elementary ethograms organization

Invertebrate observation of stimulus response (Sarcophaga carnaria larvae; Artemia salina, lumbricus terrestris) 

fieldwork activity on:

Invertebrate and fishes basic observations (Environmental biology and biodiversity Department aquarium)

Vertebrate and bird observation and ethogram organization (Park / Botanical Gardens d’Orleans) 
COURSE TITLE

Modulo 2 Strategie riproduttive

Reproductive strategies

 (Laurea Magistrale Biodiversità ed evoluzione)

Dott. Mirella Vazzana (e-mail: mirella.vazzana@unipa.it)
Classroom site: Via Archirafi, 18 (underground floor, Laboratory “A”)

Credits  (CFU)  = 5+1 

COURSE PROGRAM  

A :  face-to-face lectures  (40 hrs, 5 CFU)
The course offers a comparison of some aspects of reproductive biology and provides basic information on key reproductive strategies adopted by invertebrates and vertebrates.
Topics include:

Meaning of reproduction, two main types: sexual and asexual. Fission, budding, vegetative reproduction, spore formation, fragmentation, agamogenesis, arthenogenesis, apomixis. Alternation between sexual and asexual reproduction, examples in animals. Mechanisms likened to sexual reproduction such as conjugation, transformation and transduction. Meiosis, Gametes and sexual reproduction. Oviparity, ovoviviparity and viviparity. The advantages of sexual reproduction. Sex determination in animals. Gonochorism and hermaphroditism. Hormonal phenotypic regulation of sex. The differentiation of the gonads and genital tracts. Gametogenesis, spermatogenesis and ovogenesis. Hormonal control of reproductive cycles. Fertilization and development, experimental models (nematodes, insects, echinoderms, tunicates, fish, amphibians, birds, reptiles and mammals). Evo-Devo understanding evolution. Epigenetics. Evolutionary history of sexual reproduction. Evolution of reproductive behavior: the evolution of differences in gender roles, sexual selection and competition for partners, sexual selection and mate choice, sexual conflict. Evolution of mating systems: the male monogamy, polyandry, polygyny. Evolution of parental care: the cost-benefit analysis of parental care, to distinguish their offspring, parental favoritism. The behavior of help and overall fitness.
LABORATORY (12 hrs; 1 CFU): 
Fertilization and development in invertebrate models

fieldwork activity on: animal reproduction and development observations (centers of animal reproduction)

