STUDY GUIDE FOR FINAL*ANGELL*BIO 150* SPRING 2026
This study guide includes…
1. Study Tips for Lab Portion of Final (20 Points, Rest of final will be worth 70 Points)
2. Big Basic Bio Topics to Review

For the most part, this study guide does NOT include material from the last part of the course. 
Remember we covered Speciation and ways of Defining Species (CH 13), and we read a number of articles and I shared several videos. Please do review those! You should definitely consider revisiting the ppts from this last part of class. They are/or will be all up on the WordPress site. You should also clearly review any handouts from class and the images you viewed on the walls. I will focus on the last several weeks of the course for the final, but will certainly rely on your understanding of material presented throughout the semester. 

Also consider reviewing… 
· the material we cover this last week from the book we are reading-I am not going over that here!
· previous exams-you should have the keys for those in your email. I would definitely not ask super specific questions about the examples but broad questions might be appropriate to review

1. Study Tips for Lab Portion of Final
· What are some different seed dispersal methods? Is there another part of the plant life cycle (other than seed dispersal) where the movement of genes is possible? Pollination! And remember that plants can be insect pollinated or wind pollinated. You might think about how these different forces will affect the structuring of plant populations!
· What did you see under the microscope when you did gram staining? How big were cheek cells vs your bacteria?
· How do you read boxplots?  (hint black bar is median and not mean) What does the size of the box in the boxplot tell you? Why do we sometimes use the median and not the mean? (I don’t think we talked about this but you might think about why we talk about the median income in the US rather than the mean.)
· What is a normal distribution? (think bell curve) What would a distribution look like if there was less or more variation in a data set? (less variation-scrunched and in a peak in the middle, more variation-flat and wide) How would the shape of the distribution change? How is variation represented in a box plot?
· I can’t really think of great questions regarding our antibiotic resistance experiment-although there were some questions we went over based on the paper we read about the resistance in the environment!
· What should practically perfect graphs/figures look like?!! (you should know this by now)
· What should practically perfect citations look like?!! Would you recognize one if I gave you citations that were wrong? (not wrong in a minor way, more a big way)
· You should be sure to check in on questions in the Mega handout. (Let me know if those questions made sense to you? When would you use nucleotides vs proteins? This connects to concepts related to the variability in different regions of the genome. (HINT: nucleotides evolve more quickly so would be more useful for questions that focused on more recent or more distant divergence events (choose one). What did aligning your sequence do? (We did not go over this but you should understand what it is!) Did your protists all end up as a monophyletic group in the tree that you made? (they should not have-although some did because trees were not great) 
· Who are the protists? Would you recognize the protists you looked at under the microscope? Are protists a “good “evolutionary group? Who did we have in lab and what did they look like?
· You might also check in on what kinds of graphs are best for what kinds of data. Since you did a bunch of research this semester, I will assume you remember our basic research questions so might use that research as an example.
· I will not ask questions about statistics!

2. Big Basic Bio Topics to Review
· Meiosis vs Mitosis in some detail (sister chromatids, tetrads etc..). If I gave you images of meiosis could you put them in order? Remember meiosis had to evolve for sex to evolve! (Why?)
· Timing of “genome mixing” and reproduction (is different in prokaryotes vs eukaryotes)
· General contrast of how “genome mixing” occurs in viruses (first chapter of book), prokaryotes, eukaryotes.
· Gene regulation and epigenetics (what do these things refer to?)
· Transcription vs Translation (Remember we talked about post-transcriptional modification and post-translational modifications. What are these things?)
· Basic Punnett Squares (peas and Mendel’s contributions!)
· Terms allele, heterozygote, homozygote
· Particulate vs blending inheritance (remember the paint balls image I shared?)
· Remember evolution and natural selection depend on genetic variation.
· Remember that both natural selection and genetic drift are both very common and count as examples of evolution (since most basic definition of evolution is change in allele frequencies).
· Single locus vs multilocus traits (polygenic, quantitative traits, continuous). What do terms like multifactorial mean? How about epistasis? Codominance vs Incomplete dominance? Pleiotropy? Antagonistic pleiotropy? (French mosquitos were an example of antagonistic pleiotropy) Which of the previous terms is linked with the term “additive”?
· What if genes/loci are on two different chromosomes? What if genes/loci are right next to one another on the same chromosome? How might the likelihood of recombination be affected by how close genes are to one another on a chromosome?
· Hardy-Weinberg and using it (We reviewed two different ways we use it!) What conditions might lead to populations to not be in HW equilibrium? Can you calculate the change in allele frequencies after killing off some individuals of a particular genotype? How do you figure out whether a population is “in HW”?
· History of Life on earth (Pre-Cambrian, Paleo, Meso, Cenozoic and major events-organisms-major dates, extinction events!) If I created a time machine and sent you to one of these periods and described what you saw, would you be able to figure out what major time period you had been moved to?
· History of Evolutionary Thought (What were Darwin’s unique contributions? What other big names or concepts came up more than once in the semester? Essentialism?
· Compare Linnaeus and Darwinian approaches to understanding the life around us. What is the role of variation in each? (we did this in the last part of the class)
· Interpreting phylogenetic trees-I think you all probably can do this by this point. Focus on the clip test. How can you use a tree to identify homologous vs analogous traits?
· Advantages and disadvantages of different kinds of trees? (molecular vs morphological)
· Maybe peek at the finch example or other examples of natural selection shared in class. How has our understanding of evolution and natural selection changed? (HINT: it can happen fast) Is selection always in one direction for a long period of time? Remember “who is most successful” depends on the environment and environments change. Is one species better than another? No. Do species get better over time? No, although they may become better adapted to a particular environment.  More advanced? No-what even does “advanced” mean?
· Directional selection, stabilizing selection (sickle cell fits in here), disruptive selection
· How can we determine if a region has been under selection pressure? (or has experienced recent selection?) What is hitchhiking? (we went over this in lactase persitence example) Hard and soft sweeps? (we went over this in the reading on “recent human evol”)
· Differences between Eukaryotes and Prokaryotes (Who are the Prokaryotes? Archaea and Bacteria! And really who are the Archaea!?! Evolutionary relationships amongst them? Differences in DNA Structure, Differences in cell structure, where do protists fit in?)
· Remember we can examine mitochondrial DNA (mtDNA), chloroplast DNA (cDNA), y chromosome and “regular” DNA (as well as sex chromosomes vs “autosomes”). How do these differ? Which are circular? Which evolve through endosymbiosis?
· Basic animal life cycle (especially terms Haploid vs Diploid- parts of animal life cycle are haploid etc..)
· Genetic Drift (when are populations small?) vs Gene Flow (Apply to humans!)
· Can genetic drift cause evolution? (Yes-remember evolution is simply a change in allele frequencies over time- Apply to humans!)
· Genetic structuring of populations-what does that mean? Genetic distance (Fst-concept. Remember those graphs we looked at with bighorn sheep and other more mobile species? (Apply to humans!) Connects to CH2 in our book!
· Heritability and how we use it. How is it related to the response to selection? What is the selection differential? 
· What genes do we choose for different trees-what regions evolve fast and slow and why? (end CH 8)
