BOT 6276C – Phylogenomics
Catalog Description
An advanced course in phylogenetic methods and theory, focusing on coalescent methods, their statistical background, and techniques for analyzing datasets of many taxa and loci.
Credit Hours
4 credits
Pre-requisites and Co-requisites

A course in phylogenetics or molecular systematics.
Course Objectives
By the end of the course, the student will be able to do the following: 

· Explain the coalescent process and how it is used in phylogenomic analyses.
· Explain maximum likelihood and Bayesian inference statistical approaches, and how they are used in phylogenetics/phylogenomics.
· Perform phylogenomic analyses on genomic-level datasets (may include: ASTRAL, BUCKy, BPP, among others).
· Use the UF high-performance computing cluster, HiPerGator, to perform these analyses.
Instructor Information
Name: Liming Cai
Office location: Bartram 311A
Telephone: TBD
E-mail address: cail@ufl.edu
Website: https://lmcai.weebly.com/
Office hours: By appointment
Name: José Miguel Ponciano
Office location: Carr 309
Telephone: 392-2784
E-mail address: josemi@ufl.edu
Website: http://people.clas.ufl.edu/josemi/
Office hours: By appointment

Course Meeting Times and Location
Tuesday, Thursday, periods 3–4 (9:35–11:30 am)
Florida Gym FLG 0275
Course Website

Course materials and related information will be posted on the course Canvas website. You are responsible for all announcements made in class and/or posted on the course website for this course.
Readings
Required: Required readings will be posted on Canvas.
Recommended: We strongly recommend that you purchase the book: Felsenstein, J. 2003. Inferring Phylogenies, 2nd Edition. Published by Sinauer.
Attendance Policy and Expected Conduct in Class
· Students are expected to be on time for class, and attendance in all class periods is mandatory. Please contact the instructor at least a week in advance if you must be absent. The policies for allowable absences and make-up work follow the university attendance policies: https://catalog.ufl.edu/UGRD/academic-regulations/attendance-policies/
· Only approved electronic devices may be used in class. Approved electronic devices are laptop computers (when used to take notes or otherwise participate in classroom activities) and voice recording devices. Unapproved electronic devices include cell phones, MP3 players, etc. The policies for allowable absences and make-up work follow the university attendance policies: https://catalog.ufl.edu/UGRD/academic-regulations/attendance-policies/. The student will remain responsible for scheduling any make-up work with the instructor.
Grading
· Homeworks: 20 points each for 4 exercises (80% of final grade)
· Class Participation: 20 points (20% of final grade)
Grading Scale & Policies
	Point Range (%)
	Letter Grade
	
	Point Range (%)
	Letter Grade

	≥ 90.00
	A
	
	70.0 – 73.2
	C

	86.7 – 89.9
	A-
	
	66.7 – 69.9
	C-

	83.3 – 86.6
	B+
	
	63.3 – 66.6
	D+

	80.0 – 83.2
	B
	
	60.0 –63.2
	D

	76.7 – 79.9
	B-
	
	56.7 – 59.9
	D-

	73.3 – 76.6
	C+
	
	< 56.7
	E


Note that a “C-“ will not be a qualifying grade for critical tracking courses.  In order to graduate, students must have an overall GPA and an upper-division GPA of 2.0 or better (C or better). Note: a C- average is equivalent to a GPA of 1.67, and therefore, it does not satisfy this graduation requirement.  For more information on grades and grading policies, please visit: https://catalog.ufl.edu/UGRD/academic-regulations/grades-grading-policies/
Health and Wellness 

· U Matter, We Care: If you or someone you know is in distress, please contact mailto:umatter@ufl.edu, 352-392-1575, or visit https://umatter.ufl.edu/ to refer or report a concern and a team member will reach out to the student in distress.

· Dean of Students Office, 202 Peabody Hall, 392-1261

· Counseling and Wellness Center: Visit https://counseling.ufl.edu/ or call 352-392-1575 for information on crisis services as well as non-crisis services.

· Student Health Care Center: Call 352-392-1161 for 24/7 information to help you find the care you need, or visit https://shcc.ufl.edu/.

· University Police Department: Visit https://police.ufl.edu/ or call 352-392-1111 (or 9-1-1 for emergencies).

· UF Health Shands Emergency Room/Trauma Center: For immediate medical care in Gainesville, call 352-733-0111 or go to the emergency room at 1515 SW Archer Road, Gainesville, FL 32608; https://ufhealth.org/uf-health-shands-emergency-room-trauma-center.

· UF Field and Fork Pantry, 564 Newell Dr., 294-3601 
Honesty Policy
UF students are bound by The Honor Pledge which states:

“We, the members of the University of Florida community, pledge to hold ourselves and our peers to the highest standards of honor and integrity by abiding by the Honor Code.

On all work submitted for credit by students at the University of Florida, the following pledge is either required or implied:

“On my honor, I have neither given nor received unauthorized aid in doing this assignment.”

The Conduct Code specifies a number of behaviors that are in violation of this code and the possible sanctions. See the UF Conduct Code website for more information: https://sccr.dso.ufl.edu/process/student-conduct-code/. Specifically, in this course, any acts of cheating (including sharing information about tests and quizzes with students who have not yet taken the exam or quiz, either directly or via social media), plagiarism, or other forms of academic misconduct for which a student is found responsible will result in, at minimum, a 0 grade for the assignment, test, or quiz, and may include additional consequences up to and including a failing grade in the class.

If you have any questions or concerns, please consult with the instructor or TAs in this class.

Accommodation for Students with Disabilities

Students with disabilities who experience learning barriers and would like to request academic accommodations should connect with the Disability Resource Center. See “Get Started With the DRC” Disability Resource Center webpage (https://disability.ufl.edu/get-started/). It is important for students to share their accommodation letter with their instructor and discuss their access needs as early as possible in the semester, or if any subsequent changes are made to their accommodations. No accommodations are available to students who lack this documentation. It is the policy of the University of Florida that the student, not the instructor, is responsible for arranging accommodations when needed. Once notification is complete, the Disability Resource Center will work with the instructor to accommodate the student.
Software Use

All faculty, staff and student of the University are required and expected to obey the laws and legal agreements governing software use. Failure to do so can lead to monetary damages and/or criminal penalties for the individual violator. Because such violations are also against University policies and rules, disciplinary action will be taken as appropriate.
Basic Needs and Security

Any student who has difficulty affording groceries or accessing sufficient food to eat every day, or who lacks a safe and stable place to live, and believes this may affect their performance in this or any other course, is urged to contact the Dean of Students for support (https://dso.ufl.edu). Please also notify the professor if you are comfortable in doing so. 
UF has a food pantry on campus (located near the HUB) that is available to all students. No proof of need is required; all you need is a UF ID card. Field & Fork Food Pantry: https://pantry.fieldandfork.ufl.edu/
Course Outline
	Week
	Date
	Topic
	Reading

	1
	Jan 13
	Introduction:  tree thinking, gene tree-species tree conflicts
	Maddison 1997 “Gene trees in species trees”;
Baum and Smith, ch 1, 3

	
	Jan 15
	Phylogenomics in the context of molecular evolution
	

	
	Lab 1
	Intro to HiperGator
	

	2
	Jan 20
	Intro to ML - Probability models, simple binomial, ML for simple binomial
	Taper & Ponciano, 2016 and first 20 questions in reading guide 
Swofford et al., ch. 11 (Phylogenetic inference)

	
	Jan 22
	Simple multinomial, reduced parameter multinomial, ML for simple multinomial -Example of ML estimation using multinomial
	

	
	
	
	

	3
	Jan 27
	Substitution models: Markov models of evolution
	

	
	Jan 29
	Estimation for substitution models (fitting models to data)
	

	
	Lab 2
	IQTREE
	

	4
	Feb 3 
	Wright Fisher, part 1
	Felsenstein, ch. 26

JMP lecture notes

	
	Feb 5
	Wright Fisher, part 2
	

	
	
	
	

	5
	Feb 10
	Coalescent, part 1; properties without mutation
	JMP lecture notes

	
	Feb 12
	Coalescent, part 2; properties with mutation
	

	
	
	
	

	6
	Feb 17
	Coalescent part 3; estimating theta & properties
	Felsenstein, chapter 16,18

	
	Feb 19
	Estimating theta, continued 


	

	
	
	
	

	7
	Feb 24
	Intro to phylogenomic data types:  what to use and when, limitations, needs…
	Young and Gillung, 2022 “Phylogenomics — principles, opportunities and pitfalls of big-data phylogenetics”

	
	Feb 26
	Phylogenomic data type continued: Rad-seq, hyb-seq, transcriptome, genome (organelles and nuclear genomes).
	

	
	
	
	

	8
	March 3
	Intro to simple Bayesian inference; programming MCMC
	JMP lecture notes

Nascimento et al., 2017

	
	March 5
	Bayesian inference; ESS values, reversible jump
	

	
	
	
	

	9
	Mar 10
	ASTRAL and Bucky
	JMP homework/notes

	
	Mar 12
	ASTRAL and Bucky/ Inference for Phylogenetic Networks I 
	

	
	Lab 3
	MrBayes and Bucky
	

	10
	Mar 17
	SPRING BREAK
	Lab on data types

	
	Mar 19
	SPRING BREAK
	

	
	
	
	

	11
	Mar 24
	Inference for Phylogenetic Networks I and II
	Chou et al., 

	
	Mar 26
	Inference for Phylogenetic Networks III
	

	
	
	
	

	12
	Mar 31
	Inference with fossil data (divergence time estimation)
	BPP paper

ABC paper

	
	Apr 2
	Comparative methods I
	

	
	
	
	

	13
	Apr 7
	Comparative methods II
	Felsenstein, chapter 25

	
	Apr 9
	Comparative methods III (Rev-Bayes)
	

	
	Lab 4
	Rev-Bayes
	

	14
	Apr 14
	Birds case studies, Biogeography.  
	No readings

	
	Apr 16
	Plants and Horizontal Gene Transfer, genome duplication (polyploidy)
	

	
	
	
	

	15
	Apr 21
	Where to from here? (Recommendations about next steps)
	No readings
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