HOW TO USE A GENOME BROWSER - WORKSHEET
1. Use the information for YBR196C-A at SGD to find the chromosome number and coordinates. List those.

2. Go to genome browser and use this information to go to YBR196C-A in genome browser. What is the length of the ORF in base pairs?  How many amino acids is this?

3. As shown in genome browser, is the YBR196C-A coding strand the + or the - strand?

4. What is the nucleotide sequence of the second codon for the YBR196C-A ORF?

5. What is the name of the ORF closest to the 3’ end of YBR196C-A?  What is its function?



6. What is the name of the ORF closest to the 5’ end of YBR196C-A?  What is its function?



7. Compare the longest transcripts for YBR196C-A in the Gal and YPD conditions. What difference do you notice?



8. By zooming in and out, and observing other regions of the genome, you can get an idea of which phenomena are general and which are more specific. Did the difference you saw for the YBR196C-A transcripts in Gal and YPD seem like a general or a more specific phenomenon? Does this help you form a hypothesis?






9. How does the nucleotide conservation of YBR196C-A compare relative to those of the closest 3’ and 5’ annotated ORFs?


10. Look at approximately 50KB at a time on any yeast chromosome. You can now see the conservation patterns of many ORFs at a time. What pattern seems most frequent, that of YBR196C-A, or of its closest 3’ neighbor, or if its closest 5’ neighbor? Why do you think this could be?




11. Go back to looking closely at YBR196C-A. You see that, inside the ORF, not every nucleotide has the same conservation level. Given that YBR196C-A is a proto-gene that evolved in a pre-existing non-coding DNA sequence, what might explain some of the highly conserved regions you observe? Zooming in close enough to observe the corresponding nucleotide sequence at the top of the browser may help you come up with specific hypotheses.     



12. Import the custom tracks you have been provided into the genome browser if you have not done so yet. Observe that YBR196C-A corresponds exactly to an ORF in the translated ORFs custom track. This means that this annotated proto-gene is translated by ribosomes according to ribosome profiling data. What is the id of the YBR196C-A ORF in the translated ORF track?

13. What is the confidence score?

14. Now let’s look at the ribosome profiling tracks. How many reads correspond to translation of the YBR196C-A ORF? Remember that “f” corresponds to the + or “forward” strand and “r” corresponds to the reverse or - strand.

15. Indicate the coordinates and the name of the unannotated ORF you are looking at:






16. What is the name of the annotated ORF closest to this unannotated ORF? 

17. What is the highest ribo-seq read count at any position corresponding to translation of this ORF?




18. Does this ORF appear to be translated more or less than YBR196C-A?


19. Should we be more or less confident that this ORF is genuinely translated than that YBR196C-A is? Why?

20. Do annotated ORFs tend to be translated more or less than unannotated ORFs? 

21. Does it appear that ribo-seq reads are spread evenly across the ORF, or are there spatial patterns and trends you observe? For example, do there tend to be more reads early in the ORF sequence or late?


22. Is this ORF evolutionarily conserved or not? You can answer this question using the phastcons track. 

23.  Using the Pelechano tracks, compare the transcript architecture around the ORF in Gal and YPD. Do you see a difference? 







24. Recall the observations you had made regarding the YBR196C-A proto-gene’s conservation and transcript expression in Gal and YPD, and how similar/different you thought they looked compared to most annotated ORFs. How similar /different are the conservation and transcript expression of the ORF? 




25. What hypothesis (hypotheses) are you able to formulate based on all of your observations throughout this module?
