Bio 331 2017:   Assignment #2/3 Out of 20 marks total.
 Please follow the instructions below and submit your answers (word or pdf format) containing only the information explicitly requested. Everything is possible using only the skills that we covered in class (UCSC Genome Browser, Clustering in Excel, ClustalW,). Place your answers on this document immediately under the question.   Rename it with your name and upload to OnQ. 
A. MICROBIOME 
1) In the accompanying microbiome dataset 1, which includes the known 16S rRNA sequences of 5 different gut microbiota, identify which species the last sequence (seq5) corresponds to. (1 mark) 
Answer: Clostridium cocleatum
2) Identify a substring in each sequence of no more than 30 bases that uniquely distinguishes each species but comes from the same region of the sequence. Report the coordinates (relative to seq1) where your substring came from, and write out the 5 unique sequences as they would appear in a multiple alignment. (1.5 marks) 
Answer: Co-ordinates with respect to sequence 1 409 to 449
Sequence alignment: 
              E_desmolans                                   CCTACGGGAGGCAGCAGTGGGGAATTTTTG
             B_adolescentis                                 CCTACGGGAGGCAGCGATGGGGAATATT-G
             Clostridium cocleatum                   CCTACGGGAGGCAGCAGTGGGGAATCTT-G
             D_longicatena                                  CCTCCAGGTTATCCCTGGCAGTCTCTCCAGA
              E_rectale                                          CCTCCAGGTTATCCCTGGCAGTCTCTCTAGA

3) Why do you think the region where your substring came from is more variable than most of the rest of the sequence? (1 mark) 
Answer: It has major difference in sequence between the five organism’s 16s rRNA. The variation can be easily observed after a sequence alignment.






4) Dataset 1 and dataset 2 were derived from 16s sequencing of a malnourished and well fed individual respectively, with all other variables (e.g. age, sex) perfectly matched. Using the substrings above, count the number of 16s rRNA derived from the 5 species you identified above. The “find” function in excel may be useful here. You can assume that there exist no other species with the same substring as those that you are measuring. Report your counts in table format with column headings: dataset 2, dataset 3, and row labels: your 5 species. (3 marks) N.B. “.tab” (tab-delimited) files can be opened with Excel. For Mac users, you may need to change it to “.txt” before opening. 
	
	Dataset 1
	Dataset 2

	 E_desmolans   
	10
	120

	 B_adolescentis
	0
	0

	D_longicatena                                  
	22
	240

	E_rectale                                          
	34
	10

	Clostridium cocleatum
	55
	880



6) Which of the 5 species differs the most in its abundance between the two individuals? (1 mark) 
Answer: D_longicatena                                  

B.  CONSERVATION AND POSITIVE SELECTION OF NON-CODING RNA
Many non-coding RNAs are turning out to have very important conserved functions. The HAR1A (Human accelerated region 1)  sequence is expressed in human cerebral cortex during early human development.  Part of the sequence appears to be under strong positive selection and is referred to as Human accelerated region 1
1. Use BLAT to call up the sequence for Human Accelerated Region A  (HAR1A) using the following segment of human HAR1A:   AGACGTTACAGCAACGTGTCAGCTGAAATGATGGGCGTAGACGCACGT
Show the screen shot. (1 mark)
Answer:
[image: ]

2. Is the conservation limited to this short search sequence?  Show data. (1 mark)
Answer: No. 
[image: ]

3. Do a CLUSTALW alignment of the region in 1) plus 100 nucleotides from either side for vertebrates ranging from Human to fish. Use at least 10 species and include available primates as well as the species in Question 5. Show the alignment. (3 marks)
Answer: 
Alignment block 1 of 1 in window, 63102153 - 63102200, 48 bps 
B D                     Human gacgttacagcaacgtgtcagctgaaatgatgggcgtagacgcacgt
B D                     Chimp gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D                   Gorilla gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D                    Gibbon gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D                    Rhesus gaaattacagcaatttatcagctgaaattataggtgtagacacatgt
B D       Crab-eating macaque gaaattacagcaatttatcagctgaaattataggtgtagacacatgt
B D                    Baboon gaaattacagcaatttatcagctgaaattataggtgtagacacatgt
B D              Green monkey gaaattacagcaatttatcagctgaaattataggtgtagacacatgt
B D                  Marmoset gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D           Squirrel monkey gaaattacagcaatttatcagctgaaattataggtgtagacacatgt
B D                  Bushbaby gaaattacagcaatttatcaactgaaattataggtatagacacatgt
B D                  Squirrel gaaattacagcaatttgtcaactgaaattacaggtgcagacacgtgt
       Lesser Egyptian jerboa gaaattacagcaatttatcagctgaaattataggtgtagacacatgt
                 Prairie vole gaaattacagcaatttatcagctgaaattataggtggagacacatgt
B D           Chinese hamster gaaattacagcaatttatcagctgaaattataggtgtagacacatgt
               Golden hamster gaaattacagcaatttatcagctgaaattataggtgtagacacatgt
B D                     Mouse gaaattacagcaatttatcagctgaaattataggtgtagacacatgt
B D                       Rat gaaattacagcaatttatcagctgaaattataggtgtagacacatgt
B D            Naked mole-rat gaaattacagcaatttatcaactgaaattataggtgtagacacacat
B D                Guinea pig gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
                   Chinchilla gaaattatagcaatttatcagctgagattacaggtgtagacacatga
             Brush-tailed rat gaaattacagcaatttatcagctgaaattataggtgtagacacatgt
B D                    Alpaca gaaattacagcaattcatcaaccgaaatgatagggatagacatgtgt
               Bactrian camel gaaattacagcaattcatcaaccgaaatgatagggatagacatgtgt
B D                   Dolphin gaaattacagcaattcatcaactgaaattataggtgtagacacatgt
                 Killer whale gaaattacagcaattcatcaactgaaattataggtgtagacacatgt
             Tibetan antelope gaaattacagcaattcatcagctgaaattataggtgtagacacatgt
B D                       Cow gaaattacagcaattcatcagctgaaattataggtgtagacacatgt
B D                     Sheep gaaattacagcaattcatcagctgaaattataggtgtagacacatgt
                Domestic goat aaaattacagcaattcatcagctgaaattataggtgtagacacatgt
B D                     Horse gaaattacagcaatttatcaacagaaattataggtgtagacacacgt
B D          White rhinoceros gaaattacagcaatttatcaacggaaattataggtgtagacacatgt
B D                       Cat gaaattacagcaatttatcagctgaaattataggtgtagacacatgt
B D                       Dog gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D                   Ferret  gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D                     Panda gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
               Pacific walrus gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
                 Weddell seal gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
                Big brown bat gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
         David's myotis (bat) gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D                  Microbat gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D                  Hedgehog gaaattacagcaatttatcaaccgaaattataggtgtagacacatgt
B D                     Shrew gaaattacagcaatttatcagctgaaattataggtgtagacacatgt
B D                  Elephant gaaattacagcaatttatcagccaaaattataggtgtagacacacat
          Cape elephant shrew gaaattacagcaatttatcagccgaaattataggtgtagacacatgt
B D                   Manatee gaaattacagcaatttatcagccgaaattataggtgtagacacacgt
             Cape golden mole gaaattacagcaatttatccgccgaaatgataggtgtagacacatgt
                     Aardvark gaaattacagcaatttaccagccaaaattataggtgtagacacatgt
B D                 Armadillo gaaattacagcaatttatcagctgaaattataggtgtagatacacgt
B D                   Opossum gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D           Tasmanian devil gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D                   Wallaby gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D                  Platypus taaattacagcaatttatcaaatgaaattataggtgtagacacatgt
                  Rock pigeon gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
                 Saker falcon gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
             Peregrine falcon gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
          Collared flycatcher gaaattacagcaatttatcaaccgaaattataggtgtagacacatgt
       White-throated sparrow gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D       Medium ground finch gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D               Zebra finch gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
           Tibetan ground jay gaaattacagcaatttatcaaccgaaattataggtgtagacacatgt
B D                Budgerigar gaaattacagcaatttatcaaccgaaattataggtgtagacacatgt
                       Parrot gaaattacagcaatttatcaaccgaaattataggtgtagacacatgt
                Scarlet macaw gaaattacagcaatttatcaaccgaaattataggtgtagacacatgt
                 Mallard duck gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D                   Chicken gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D                    Turkey gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
B D        American alligator gaaattacagcaatttatcaactgaaattataggtgtagacacatgt
              Green seaturtle gaaattacagcaatttatcaactaaaattatagatgcagacacatgt
               Painted turtle gaaattacagcaatttatcaactaaaattataggtgtagacacatgt
     Chinese softshell turtle gaaattacagcaatttatcaactaaaattataggtgtagacacatgt
       Spiny softshell turtle gaaattacagcaatttatcaactaaaattataggtgtagacacatgt
B D                Coelacanth gaaattacagcaatttatcaaccaaaattataggtgtagacgcacgt
                 Spotted gar  ===============================================
B D                    Lizard ===============================================
B D             X. tropicalis ===============================================
B D                    Tenrec ===============================================
            Black flying-fox  ==============================================
B D                 Orangutan ===============================================



4. Show the graphical phylogenetic relationship using  the alignment. (2 marks)
Answer:
[image: ]

5. How many changes are present between the Human and Chimp?   Chimp to Mouse?  Chimp to Opossum? (2 marks)
Answer: 
Human to Chimp = 10
Chimp to mouse =  1
Chimp to Opossum = 0

C.  GENEMANIA AND BIOGRID 
Links to these sites and descriptive material in Nucleic Acids Research are shown below. 
GENEMANIA  http://genemania.org/
NAR:   https://academic.oup.com/nar/article/38/suppl_2/W214/1126704/The-GeneMANIA-prediction-server-biological-network

BIOGRID  https://thebiogrid.org/
NAR: https://academic.oup.com/nar/article/45/D1/D369/2681732/The-BioGRID-interaction-database-2017-update
1. Go to Genemania. 
 Choose a protein of interest that is present in any of the species (dropdown icon, upper left panel).  On the right side of the upper left panel is a drop down menu to toggle on/off various types of interaction.  Turn off everything except Physical interactions. Show the output. (1 mark)
[image: ]

2.  The image will show reported physical interactions as well as predicted interactions. The displayed information will show on the right hand side of the page. Turn off everything except the one you searched for. Try toggling  on/off the various types of data on the left hand menu.   Show at least three variations on the theme.  Be sure to include Attributes alone. (1.5 marks)
[image: ]

[image: ]

[image: ]
3. Go to BioGrid and input the same protein/organism. The initial image displays all information. On the Switch View panel click the Interactors, Interactions, and then  Network.  Show image of the last one. How does the view compare to Genemania? (1 mark)
[image: ]
[bookmark: _GoBack]Genemania is easy to use and has various options of viewing ways of interractions however biogrid lacks the property and just projects interactor and interacting molecules as a whole as per published records.
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