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VIRAL PANDEMIC 



Oh my god! There was a viral outbreak that has quickly spread from an epidemic to a pandemic. I was chosen to attend  a scientific research experiment in Washington state to try and find any relevant information about viruses and how they are related to human genetics. I know that it has been discovered that organisms do grow in extremely hot environments, so when I found this extremely hot water hole in the middle of Yellow Stone National park I decided to take a sample. I wasn't sure what kind of organisms I would get from this “hot spring” but I crossed my fingers and hoped for some amazing viruses.The science experiment was to gather as many live viruses as possible that have never been collected before. Once I collected a sample I sent it off to get sequenced.



Finally my sequences have been returned to me, its rightful owner. The sequences are now ready to be entered into a biological programming tool called Biobike that will allow me or anyone interested to access the information. Once The unknown sequences are part of the data in biobike it is available to start asking and answering basic questions. I must first know how to obtain the unknown sequences and how to display them. After retreiving a few sequences at a time I will analyze, extend, and compare the data. 



The first step to discovery is retreiving an unknown seq in biobike. You have many function options located at the top of the page and the “ALL” function is the one that comes in handy the most. Everything in the “ALL” function is in alphabetical order so I will go to the “C” and click on “Claim-reads-of.” This allows anyone to obtain a random sequence from the hot spring. I got 2 reads at first but quickly realized I needed a few more to answer a wider variety of questions. Ultimately only 2 of the reads out of the 4 I received will be of any significance or interest. The 2 sequences are OctHs.atyb4592-b2 and OctHs.atyb6655-g2. Now that I have obtained my 2 sequences the next step is to analyzed them. 



To start analyzing my sequences I will look at them one at a time so not to get confused with the information. The first one that I looked at was OctHs.atyb4592-b2 which will be nicknamed seq.1 for this report. Seq.1 is 982 nucleotides(n.t) in length which was retrieved by using the “display-seq-of” function. 982 n.t. Isn't long enough because genes are usually 1,500 n.t. Long and my goal is to find genes and proteins similar to my own in order to compare. The way you find genes is by finding open reading frames. To get reading frames through biobike I used code (READING-FRAMES-OF OCTHSE.ATYB4592-B2) with a resultSequence     





1 GACCAAAGCT ACTTTCAAAT GCCAATGGGA CATGTCTATC TTAGCACTCC  

Translation-Frame-1     1 D  Q  S  Y   F  Q  M   P  M  G   H  V  Y  L   S  T  P   

Translation-Frame-2     1  T  K  A   T  F  K  C   Q  W  D   M  S  I   L  A  L  L  

Translation-Frame-3     1   P  K  L   L  S  N   A  N  G  T   C  L  S   *  H  S    

         Complement     1 CTGGTTTCGA TGAAAGTTTA CGGTTACCCT GTACAGATAG AATCGTGAGG  

Translation-Frame-4     1    G  F  S   S  E  F   A  L  P   V  H  R  D   *  C  E   

Translation-Frame-5     1   V  L  A   V  K  L   H  W  H  S   M  D  I   K  A  S    

Translation-Frame-6     1     W  L   *  K  *  I   G  I  P   C  T  *   R  L  V  G  

           Sequence    51 TGGCATCTCA AACACATGCC CAAACTCAAC TCCTCCATAA AACTCATTTT  

Translation-Frame-1    51  G  I  S   N  T  C  P   N  S  T   P  P  *   N  S  F  F  

Translation-Frame-2    51   A  S  Q   T  H  A   Q  T  Q  L   L  H  K   T  H  F    

Translation-Frame-3    51 W  H  L  K   H  M  P   K  L  N   S  S  I  K   L  I  F   

         Complement    51 ACCGTAGAGT TTGTGTACGG GTTTGAGTTG AGGAGGTATT TTGAGTAAAA  

Translation-Frame-4    51  Q  C  R   L  C  M  G   L  S  L   E  E  M   F  S  M  K  

Translation-Frame-5    51 R  A  D  *   V  C  A   W  V  *   S  R  W  L   V  *  K   

Translation-Frame-6    51   P  M  E   F  V  H   G  F  E  V   G  G  Y   F  E  N    

           Sequence   101 TTTCCTTCTT TTTATTAACG TTTAACATTT TCTCAGTCAG CCAAGAGGGG  

Translation-Frame-1   101   S  F  F   L  L  T   F  N  I  F   S  V  S   Q  E  G    

Translation-Frame-2   101 F  P  S  F   Y  *  R   L  T  F   S  Q  S  A   K  R  G   

Translation-Frame-3   101  F  L  L   F  I  N  V   *  H  F   L  S  Q   P  R  G  E  

         Complement   101 AAAGGAAGAA AAATAATTGC AAATTGTAAA AGAGTCAGTC GGTTCTCCCC  

Translation-Frame-4   101   K  R  R   K  I  L   T  *  C  K   R  L  *   G  L  P    

Translation-Frame-5   101  K  G  E   K  *  *  R   K  V  N   E  *  D   A  L  L  P  

Translation-Frame-6   101 K  E  K  K   K  N  V   N  L  M   K  E  T  L   W  S  P   

           Sequence   151 AGACTTTGAA TCATCTCTCC CTTCTATAAC TTTCTTTCCA AAACTTGAAA  

Translation-Frame-1   151 R  L  *  I   I  S  P   F  Y  N   F  L  S  K   T  *  N   

Translation-Frame-2   151  D  F  E   S  S  L  P   S  I  T   F  F  P   K  L  E  I  

Translation-Frame-3   151   T  L  N   H  L  S   L  L  *  L   S  F  Q   N  L  K    

         Complement   151 TCTGAAACTT AGTAGAGAGG GAAGATATTG AAAGAAAGGT TTTGAACTTT  

Translation-Frame-4   151 S  V  K  F   *  R  E   R  R  Y   S  E  K  W   F  K  F   

Translation-Frame-5   151   S  K  S   D  D  R   G  E  I  V   K  K  G   F  S  S    

Translation-Frame-6   151  L  S  Q   I  M  E  G   K  *  L   K  R  E   L  V  Q  F  

           Sequence   201 TCAGACATAA AATTCTTTCC ATTCTTTTCT CTCCAGAGAC GTATCCATCT  

Translation-Frame-1   201  Q  T  *   N  S  F  H   S  F  L   S  R  D   V  S  I  C  

Translation-Frame-2   201   R  H  K   I  L  S   I  L  F  S   P  E  T   Y  P  S    

Translation-Frame-3   201 S  D  I  K   F  F  P   F  F  S   L  Q  R  R   I  H  L   

         Complement   201 AGTCTGTATT TTAAGAAAGG TAAGAAAAGA GAGGTCTCTG CATAGGTAGA  

Translation-Frame-4   201  D  S  M   F  N  K  G   N  K  E   R  W  L   R  I  W  R  

Translation-Frame-5   201 I  L  C  L   I  R  E   M  R  K   E  G  S  V   Y  G  D   

Translation-Frame-6   201   *  V  Y   F  E  K   W  E  K  R   E  L  S   T  D  M    

           Sequence   251 GTTCGGACGT TCCCATCACC ATCACCATCA CCTCTACCCC CTCACCTGCA  

Translation-Frame-1   251   S  D  V   P  I  T   I  T  I  T   S  T  P   S  P  A    

Translation-Frame-2   251 V  R  T  F   P  S  P   S  P  S   P  L  P  P   H  L  H   

Translation-Frame-3   251  F  G  R   S  H  H  H   H  H  H   L  Y  P   L  T  C  T  

         Complement   251 CAAGCCTGCA AGGGTAGTGG TAGTGGTAGT GGAGATGGGG GAGTGGACGT  

Translation-Frame-4   251   N  P  R   E  W  *   W  *  W  *   R  *  G   R  V  Q    

Translation-Frame-5   251  T  R  V   N  G  D  G   D  G  D   G  R  G   G  *  R  C  

Translation-Frame-6   251 Q  E  S  T   G  M  V   M  V  M   V  E  V  G   E  G  A   

           Sequence   301 CAATTGCTAT AACTTAACTG GTGTCTCTCA CTTGTTTCTT TCCATTCTAG  

Translation-Frame-1   301 Q  L  L  *   L  N  W   C  L  S   L  V  S  F   H  S  S   

Translation-Frame-2   301  N  C  Y   N  L  T  G   V  S  H   L  F  L   S  I  L  V  

Translation-Frame-3   301   I  A  I   T  *  L   V  S  L  T   C  F  F   P  F  *    

         Complement   301 GTTAACGATA TTGAATTGAC CACAGAGAGT GAACAAAGAA AGGTAAGATC  

Translation-Frame-4   301 V  I  A  I   V  *  S   T  D  R   V  Q  K  K   G  N  *   

Translation-Frame-5   301   L  Q  *   L  K  V   P  T  E  *   K  N  R   E  M  R    

Translation-Frame-6   301  C  N  S   Y  S  L  Q   H  R  E   S  T  E   K  W  E  L  

This open reading frame is only 300 n.t. Long which is 3 times smaller then a regular gene, so this wont work. I followed each individual translation-frame-#. You follow frame one with frame one and frame 2 with frame 2 etc. While you follow these frames you look for stop and start codons which are labeled by the * key. When you run into a * key that means you stop and start over counting the amount of n.t. Or protiens in order to find a full and lengthy open reading frame that will be useful in the rest of the research.

 So the next step is to extend seq.1.  To extend the sequence I used biobike and the code (SEQUENCE-SIMILAR-TO (SEQUENCE-OF OCTHSE.ATYB4592-B2) IN *HOT-SPRINGS-EDITED*). I got a result =

 QUERY  Q-START  Q-END  TARGET              T-START  T-END  E-VALUE    %ID 

  1. Seq1         1    982  OctHSe.ATYB4592-b2        1    982      0.0  100.0 

  2. Seq1       794    837  BPHSe.AOIX1144-g2      640    683  2.0d-14  97.73 

  3. Seq1       798    845  BPHSe.AOIX3756-g2      168    215  2.0d-14  95.83 

  4. Seq1       617    698  BPHSe.AOIX2321-g2      815    734  4.0d-13  86.59 

  5. Seq1       739    852  BPHSe.AOIX3743-b2      289    177  4.0d-13  84.21 

  6. Seq1       736    848  BPHSe.AOIX3070-b2      704    593  1.0d-12  84.07 

  7. Seq1       771    848  BPHSe.AOIX2076-b2      422    346  9.0d-11  87.18 

As you can see I highlighted the parts that gave me important information.

Q-start stands for query which is the start and end of my seq that is similar to another. T-start stands for target which is the seq that is similar to mine and where it is similar. Unfortunately none of these seqs allow me to extend. As you can see my seq is from 1-982 but none of the Query seq.  Go past my seq so that I cant extend it  to get a proper gene length.Since I can't extend this seq.  Then I will search for similarities of my seq.1 through other means.  I search for more “seq-similar-to”in known-viruses but got nothing. I then search for the same thing in Genbank using biobike and came up with a hit of 900 seqs. All of the sequences where for chromosomes of humans and chimps. Infact, 99% Identification came from chromosome 14 in humans. This discovery is asolutely crazy and uncommon compared to the other seqs and their matches. Why is it that just this seq came back with such a comparison? Why is it so similar to humans and not viruses from the same area? My next step is how do I even start by finding an answer for these questions. I started by translating my n.t. Seq into proteins using “translation-of” in biobike. Once it was translated I used NCBI Blastp. This allowed me to use a translated seq to find similar proteins to my proteins. Wooohooo! I found a protein that connects my seq with the human seq. gb|EAW89837.1|  hCG2038866 [Homo sapiens]   75.9    5e-12. The e-value 5e-12 is concidered a great value. It describes the probability of the seq being random so the lower it is the better it is. The protein seq that was of most similarity was one that is involved in transcription and tissue specificity. It is also expressed in many tumor cell lines derived from lymphocytic leukemia. What does this mean? Could it mean that cancer started from a virus infection in humans that evolved with us as we did? Or that viruses take the info from bacteria then transfer it into humans giving us more genetic problems and possibilties? These are just a few theories that I have based on the info I have obtained. More research is needed to truly understand this relationship. What do you think about this crazy similarit b/w a human and a virus?



The next sequence Ocths.atyb6655-g2 also has some interesting aspects about it, but in different ways than Seq.1. I researched this seq known as seq.2 in this report the same way as seq.1. I obtained the seq, analyzed it, extended it, and then compared it. This seq was 998 n.t. In length. Since Seq.1 was unable to be extended I had to find similarities through blasting just that seq in NCBI. Seq.2 on the other hand allowed me to extend my seq by finding seq that similar to it. I used seq-similar-to in hotsprings again and finally got some hits. I got 293 hits but only one aloud me to extend my seq. The sequence that allowed me to extend was Seq28     507    959  OctHSe.ATYB6248-g2      910    458   1.0d-86  83.66 This seq allows me to extend my own so that I can more easily find open reading frames. I was able to extend my reading frame from 1-1450 n.t. I split my seq into twos ranging from 1-500 and 500-998 and determined that the seq-similar to needed to be similar from 1-500 or 500-998 with extra n.t passed 998 or 1 inorder to lengthen my seq. Here is a diagram to show how I connected the seq...


My-seq – 1-998

           1                   500                998


            500         1000   1               500




My-seq – 1-998 extended to 1450

      1                       500               998                              1450


51

orf #1

   765    1000 

orf#2
             1450

This is the code used in biobike to connect the sequences together inorder for me to continue the search of what this seq is about. Code-(JOIN (SEQUENCE-OF OCTHSE.ATYB6655-B2) (SEQUENCE-OF OCTHSE.ATYB6248-G2 FROM 1 TO 457 :INVERT)) which gave the result

5'GTTCATGGATGAAGAGGAAAAAACTTGTTTAAAAATTTTTCTCTGGTTAAAACTTGCGCAACAGTTCGTCTAACAAGTTTCGAGCCTTTCTTGTGCCGATTCCAAATGGGTCTACCATGTGTTTCACCGTGACGAACCAGTAGATCAAGTCGTCGGCGTCTACCACTACGTCTGGGCTGGTGCCCCGCGAGCCGTACTTAAGCGTTGCGATAATCAGCACGTCTCCAGGCGCGTACTTGTACACCATGCCAGCTGGCTGTCCTGGAAATTCAGGAAATACCATGCGTAACACGTCTAGCGTCTGCTTGTGTCTGATGTAGTGCACCCACGTGATGTTTTCCGGATCCACCATAACCTCAAGCGTGTACTTGTTGAAGATGTCCCTCAGCTCGTCTGCGTTTTCAGTAGGTATGACGTTCAGCGTGTACTTTCCGATCGGCGTAAACATTGACGGCGAAATTGCGTTCAGCCCAACTACGCGCAGACGGGGTGGCTGATACGCATGTGGCGGTATCTTCTTAACGTCTTGCGTTGCCATCATAGCACCTCGTTGCCTGCCAGCGCGTCTCTTATGACGTTGTAGACGTCTTCGACGCTGTGTCCACACACCACAAGCGGTAACTTGGCGCATCTTTCGGCGCCAGCGTTGCAGAACACTTTCTTTGCGCCACGTGCGGATATCAGATAGAGGACGTTGAGCGGCGCCACATATGTAATGTAGCGGTACGGCGGTATCTGGACGTAGTACGGCGCCTTCTCCACAATTGCTATGCTGTCGCCGTCGAACTTAAGCGGTAGGTCCGCTATATTGGCGTCGGCGCACGTCCCTCACGCGGGCAGAGACATGTCGNTGATGTACAGTCTGCCATATGCAACGTCGCACCCCGCATACCTGAATATGGCCACCCACTCCGACCACATTTTTATTTCGTTTTTGTTGGACATGGTGTAAAAGAAATGGAGAAAATTTGACCTTTTAGCTACTAACGCCTTTTAATCTTAAATATTTAAGCTTTTAGTTACCAGCTCTTTTTGATCTTGTTCAACTTCTCGATGGGGCCGACGAGCAGTACTTCGCATTTGATTTTGTGGGACGTCTTGTTGCACTGTACCCAATAGACGATTCCAAGTCGCTTGAGGAACTTCGCCACGACTCTCGTCTTGTCTATGACGAGCTTGTCGATACGCTGTACGGCAGATTCGCGGTCGTAGTTGTAGTCGGGGTCTTCGTCGTACGCCATCTCAAGCTTGAGACGTCTCGGGGTGCCGACAATGTTCATGTTGTTGAGACAAAACAACGCATCTGCGATGAACTCCAACTCGCCCTCATCTGTGTTGGGGTAGACGCAGACTGCGTAACTGTTGTATAGTCTGTCGTAAAACCACGTCATGGCTGGAGACAGCCCAGCCCTAGATAACAACACAAACGCGGCGAGCCCCACCCGCTTCGCTAGT-3'

The reason for doing the invert is because the seq that extended my own is from the second half of my seq known as the 500-1000 n.t.  The t-start was 998 and the t-end was 458 which means that the seq is being read 3' to 5' which is the complement seq.  The normal way to read a gene is 5'-3'. If it is a complement seq then it must be turned or inverted because it is basically bakwards when connected 5'-3' and 3'-5'. When connecting seq of diff reads you must connect it like this 5'-3' and 5'-3'. The invert function allows you to connect the seq properly. 

Once I got the extended seq was now able to look for open reading frames the same way I did with seq.1.  I got two open reading frames that was  made of 300-400n.t and 700n.t, but I still used it to search for similarities. I went to NCBI Blastx which blasts for proteins using translated nucleotides. I got a hit for 700 n.t but the 300 n.t range was more disappointing due to e-value. The 300 n.t had interesting hits but not really of relevance since the e-value was0.4. The hit I got for the 700 n.t reading frame was PHP family metal-dependent phosphoesterase [Gardnerella vaginalis  E-value-1.7. DNA polymerases is included in eukaryotic and archaeal replicative and repair processes. This does make sense because viruses replicate their host. Maybe a virus entered into a human replicated it and then transferred to another host to continuosly pass on this seq.  


The outcome of my research just sparked more questions to answer which usually happens when dealing with genetic analyzes. Though I found a lot of information there is still much more to learn and understand about these unknown sequences. My overal thought to why these two seq that came from the same place but are so different is there age. In order to understand why the genetics are so different in one area you must understand the environment in which they thrive. Since they were found in Yellow Stone National park hotsprings, there story of hoe they got there is important. There are many underground water tunnels that connect all around the world and one place is in the hotsprings. This tells me that the viruses could have come from anywhere by traveling through sediment or other means that may not be known yet. This allows me to believe that seq.1 could be younger  seq.2 since it is similar to humans chromosomes and we as humans are a very young species.seq.2 could be older because there weren't any real good hits which shows that things have evolved into newer and different seq. It is extremely hard to understand where these seq come from or how old they are but that just gives a scientist more to look forward to. So these sequences didn't help me find why there was a virus pandemic but it did lead me to many more questions that could eventual help us better understnd a pandemic in the future.


T

