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THE TEACHER

Giobbe Forni

Department of Biological, Geological, and Environmental Sciences
Via Selmi 3 - Natural History museum, second floor on the right
room ??7?! ... just ask at the entrance

giobbe.forni2@unibo.it

If | do not answer to your email within 48h ... please write to me again &


mailto:giobbe.forni2@unibo.it
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“The shy cannot learn and the strict cannot teach”

In other words, | beg my students:

Please interrupt.

Please ask questions.

Please identify mistakes and let me know that | have erred.

Please do not be afraid of exposing my ignorance and your ignorance -
after all, we are all ignorant.

And, please take advantage of office hours.”

Dan Graur



MOLECULAR PHYLOGENETICS

YOUR CAREER?

BACKGROUND IN INFORMATICS

BACKGROUND IN BIOLOGY

LESSON 01

12 24

36



M O L C U L A R P H Y L O G E N E T 1 S mmmmmmmmmmmmmmmmmmmmmmmmm e ———————————— _LESSON 01

MY PATH

- BSc in Biotechnology at University of Bologna

- MSc in Biodiversity and Evolution at University of Bologna

- PhD in Earth, Life and Environmental Sciences at University of Bologna

- 2 years PostDoc at the University of Milan and Naples

- 3 years Postdoc at the University of Bologna
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MY EXPERTISE

| am an evolutionary biologist!

My expertise encompasses:
- phylogenetics comparative methods
- comparative genomics

- comparative transcriptomics

just average knowledge of informatics @
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SOCIETA ITALIANA DI
\::1—;;- BIOLOGIA EVOLUZIONISTICA

SOCIETA ITALIANA DI BIOLOGIA EVOLUZIONISTICA

o

COMPARATIVE BIOLOGY GROUP @QUNIVERSITY OF BOLOGNA

EVOLUTIONARY COMPARATIVE BIOLOGY GROUP



https://sites.google.com/view/evo-com-unibo/home
http://sibe-iseb.it/
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COURSE MATERIAL

* slides - you are looking at one &

papers (either PDFs or doi)

books - as additional resources
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All the course materials will be permanently uploaded to github. Slides and
recordings will also be uploaded at the end of each week to a drive folder.



https://github.com/for-giobbe/MP26
https://drive.google.com/drive/folders/1uBJ5eLK1M396rmwWbZuh0R_xj33mioAR?usp=drive_link
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INSTALLATIONS

CONDA is a package manager that will allow us to be flexible with installations.

e mafft
e trimal
* |gtree
e ...thelist is costantly WIP - see the github for this!

We will also use a handfull of GUI executables:

o Aliview

* Figlree
 Tracer

* R & Rstudio



https://mafft.cbrc.jp/alignment/software/
https://trimal.readthedocs.io/en/latest/
https://iqtree.github.io/
https://github.com/for-giobbe/MP26
https://github.com/AliView/AliView
https://github.com/rambaut/figtree/releases
http://tree.bio.ed.ac.uk/software/tracer/
https://www.r-project.org/
https://posit.co/products/open-source/rstudio/

M O L C U L A R P H Y L O G E N E T 1 S mmmmmmmmmmmmmmmmmmmmmmmmm e ———————————— _LESSON 01

COURSE STRUCTURE

Each lesson will be subdivided in three parts (the timing may vary):

- 1h’20 of theoretical explanation of an aspect of phylogenetics
- 20’ of pause - we can relax or chat about the topic of the day

- 1h20’ of practice on the topic of the theoretical session

NB: practical sessions are fundamental for you to consolidate theory. The
exam does not include any question on specific commands, but it will
iInclude questions form the practicals.
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course syllabus

lesson 01 03 March (Tu) 10-13 intro to the course + software installation
lesson 02 04 March (We) 10-13 phylogenetics 101 - part A WEEK 1
lesson 03 05 March (Th) 10-13 phylogenetics 101 - part B
lesson 04 10 March (Tu) 10-13 orthology infererence and taxon sampling
lesson 05 11 March (We) 10-13 sequence alignement and filtering WEEK 2
lesson 06 12 March (Th) 10-13 distance-based versus charcter-based algorythms
lesson 07 17 March (Tu) 10-13 MK models of molecular evolution
lesson 08 18 March (We) 10-13 Maximum Likelihood (ML) WEEK 3
élesson 09 19 March (Th) 10-13 Bayesian Inference (Bl)
lesson 10 23 March (Mo) 10-13 support metrics WEEK 4
lesson 11 08 April (We) 10-13 complex sostitution models

WEEK 6
lesson 12 09 April (Th) 10-13 discordance, ILS & the coalescent
lesson 13 14 April (Tu) 10-13 stochastic and systematic bias

WEEK 7
lesson 14 15 April (We) 10-13 divergence times analyses
lesson 15 21 April (Tu) 10-13 inferring selection

WEEK 8

lesson 16 24 April (Fr) 10-13 modelling trait evolution on phylogenies
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THE EXAM

o 22 multiple choiche questions: 1 point each for a total of 22 points
only one is correct and there is no penalty for errors

* 2 open ended and general question: 5 points each for a total of 10 points
predefined length, you should use your ability to synthetize

The exam is designed to be easy ...
if you come consistently to lessons &2

You can find an exam sample on GitHub.



https://github.com/for-giobbe/MP26
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A soil fungus confers plant resistance against a phytophagous

insect by disrupting the symbiotic role of its gut microbiota
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above ground

below ground ,

Fig. 6. Schematic representation of the interactions among the plant
S. lycopersicum, the fungus T. afroharzianum strain T22, and the phytophagous
insect S. littorolis and its gut microbiome. The colonization of S. lycopersicum
roots by the fungus T. afroharzianum strain T22 (1) systemically conditions the
plant (2), generating a dyshiasis of the gut microbiome in S. littoralis larvae
feeding on tomato leaves with neither structural damages to the midgut
epithelium and peritrophic matrix nor alterations in the digestive capacity
of the insect. This dysbiosis, among others, affects symbiotic bacteria of
the genus Enterococcus and the functional capability of E. casseliflavus to
nutritionally support the insect host with sugars and amino acids (3), with
a consequent negative impact on 5. /ittoralis development and survival (4).
E: E. casseliffavus bacterial cells; M: microvilli; PM: peritrophic matrix; arange,
green, and light blue shapes: insect digestive enzymes.
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PB-0222 Candovia granulosa
PB-0221 Candovis granulosa
JH-00320 Candowvia koansi (ex sp. A)

genus Candovia (Phasmida: Necrosciinae): insight

Taxonomic revision of the Australian stick insect S, wingod species E

from molecular systematics and species-delimitation
approaches

O eqns with capitulum

900.97

—4

JH-0026 Candowvia koansl (ex ep. A)
PB-0107 Candovia robinsoni
PB-0112 Candoviz robinsoni

PB-0174 Candovia wollumbinansis (ex sp. H)
PB-0173 Candoviz wollumbinensis (ex sp. H)
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PB-0160 Candovia abarrata
PB-0159 Candoviz aberrata O
FB-0188 Candoviz dalgiefshae (ex sp. D)
PB-0189 Candoviz dalgiefshae (ex sp, D)
JH-D068 Candovia karas! (ax sp. C)
JH-0066 Candovia karasi (ex sp. C)
PB-0218 Candovia strumosa

LY
s

PB-0216 Candovis strumasa

PB-0271 Candoviz byflaldensis (ex sp. F)
PB-0261 Candovis dyfieldensis (ex sp. F)
PB-0207 Candoviz annulata

PB-0210 Candovis anulata

PB-0185 Candoviz alata (ax sp. E)
PB-0184 Candoviz a'ata (ex sp. E)
PB-0019 Candoviy eungeliensis (ex sp, B)
PB-0020 Candoviz eungellensls (ex sp. B)
PB-0155 Candoviy spuvcata

PB-0156 Candovia spurcata O
PB-0164 Candovig coancsa

EJ-0042 Candovia cocnosa

BJ-0041 Candovig coencsa

BJ-0012 Paracandovia tenera (ex Candovia perdromes)
BJ-0015 Paracandovia tenara (ex Cendovie paridromas)
PB-017¢ Paracandovia bifurcata (ex Candovia pendromes)
FB-0180 Paracandovia bifurcata (ex Candovia peridromes)
BJ-0091 Paracandovia langipes (ex sp. |}

PB-0094 Paracandovie longlpes (ex sp. |}

PB-0295 Paracandovia civaroscure (ex sp. G)

BJ-0030 Paracendovia palVda

BJ-0032 Parscandovia palida

BJ-0095 Paracandavia cloncurryensls (ex sp. L)
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