PANDEMIC FLU
GENOMICS EXERCISE
Dr. Robert Moss
Wofford College
Feel free to modify and distribute this exercise for educational purposes.
The Pandemic Influenza outbreak of 2009 was perhaps the first major outbreak where
DNA sequencing was used for clinical diagnosis of viral infection. The CDC and NIH have
developed some amazing genomics tools that we can use to learn about the virus and its
spread.
Go to http://www.cdc.gov/h1n1flu/
Click on “Related Links”, go to the Genbank resources. You might want to bookmark this page.
Restricting your work to this site will limit all searches to influenza viruses, so will make your
work easier.
You have been sent a blood sample from a suspected flu sample. You have sequenced a
portion of the genome:
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atgaaggcaa
tgtataggtt
gtaacagtaa
ctaagagggg
aatccagagt
agttcagaca
caattgagct
cccaatcatg
ttctacaaaa
tcctacatta
actagtgctg
tcaagataca
gaagggagaa
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ggtattatca
ggtgctataa
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attcaatcta
atggtagatg
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gaactgttgg
aacttatatg
tgctttgaat
tatgactacc
aaactggaat
ttggtactgg
cagtgtagaa

tactagtagt
atcatgcgaa
cacactctgt
tagccccatt
gtgaatcact
atggaacgtg
cagtgtcatc
actcgaacaa
atttaatatg
atgataaagg
accaacaaag
gcaagaagtt
tgaactatta
atctagtggt
tttcagatac
acaccagcct
taaaaagcac
gaggcctatt
gatggtacgg
gcacacagaa
atacacagtt
taaataaaaa
ttctattgga
aaaaggtaag
tttaccacaa
caaaatactc
caacaaggat
tagtctccct
tatgtattta

tctgctatat
caattcaaca
taaccttcta
gcatttgggt
ctccacagca
ttacccagga
atttgaaagg
aggtgtaacg
gctagttaaa
gaaagaagtc
tctctatcag
caagccggaa
ctggacacta
accgagatat
accagtccac
cccatttcag
aaaattgaga
tggggccatt
ttatcaccat
tgccattgac
cacagcagta
agttgatgat
aaatgaaaga
aagccagcta
atgcgataac
agaggaagca
ttaccagatt
gggggcaatc
a

acatttgcaa
gacactgtag
gaagacaagc
aaatgtaaca
agctcatggt
gatttcatcg
tttgagatat
gcagcatgtc
aaaggaaatt
ctcgtgctat
aatgcagatg
atagcaataa
gtagagccgg
gcattcgcaa
gattgcaata
aatatacatc
ctggccacag
gccggtttca
caaaatgagc
gaaattacta
ggtaaagagt
ggtttcctgg
actttggact
aaaaacaatg
acgtgcatgg
aaattaaaca
ttggcgatct
agtttctgga

ccgcaaatgc
acacagtact
ataacgggaa
ttgctggctg
cctacattgt
attatgagga
tccccaagac
ctcatgctgg
catacccaaa
ggggcattca
catatgtttt
gacccaaagt
gagacaaaat
tggaaagaaa
caacttgtca
cgatcacaat
gattgaggaa
ttgaaggggg
aggggtcagg
acaaagtaaa
tcaaccacct
acatttggac
accacgattc
ccaaggaaat
aaagtgtcaa
gagaagaaat
attcaactgt
tgtgctctaa

agacacatta
agaaaagaat
actatgcaaa
gatcctggga
ggaaacatct
gctaagagag
aagttcatgg
agcaaaaagc
gctcagcaaa
ccatccatct
tgtggggtca
gagggatcaa
aacattcgaa
tgctggatct
gacacccaag
tggaaaatgt
tgtcccgtct
gtggacaggg
atatgcagcc
ttctgttatt
ggaaaaaaga
ttacaatgcc
aaatgtgaag
tggaaacggc
aaatgggact
agatggggta
cgccagttca
tgggtctcta

1. Based upon this fragment:
A. What viral gene is this from?
B. What strain of the virus does this seem to be from?
C. Based upon the sequence information available, where would you guess this person
was exposed to this virus?
D. What antivirals do you believe the virus will or will not respond to, based upon the
record associated with this gene?
Download and save the protein sequence.

2. Go to the NCBI Influenza Virus Sequence Database. You’ll make a tree. Select about 4
sequences each from each:
‐ USA H1N1 human flu from 2009
‐ USA H1N1 swine flu, and then avian flu, and a flu from another species, all from 20002009

Make sure you’re comparing the same gene segments for each virus. Click on “full
length”, and “Remove identical”.

Which viruses are these genes from the human H1N1 flu viruses most closely related
to? Print screen and paste a copy of the screen from which you’re making your
conclusions into this document here.

3. What part of the protein is most important for vaccines? Open another window, and
we’ll examine the protein structure. First, go to the protein database “pdb.org”. There
are many entries for hemagglutinin, but we’d like to see how it interacts with the immune
system. So search for “HEMAGGLUTININ and ANTIBODY”. Take note of the 4
character code next to the check box.
We could examine the protein structure by clicking on the name, but that requires a
plug-in that isn’t installed on campus computers. So instead, google “firstglance”, and
search for the code you copied down. “1QFU”. Chain ‘A’ is the viral protein we’re
looking at; H and L are chains of an ANTIBODY molecule that’s bound to the virus.
3. Based upon your aligment, and the “firstglance” model for this protein, if you were to
make an ‘artificial’ vaccine against this new flu, which part of the protein would you want to
include [give a rough range of about 50 amino acids], and why?
4. A. Go back to the Genbank page. Find “vaccines” on the menu bar on the left. Look up
the contents of the 2008-2009 flu vaccine. What is the name of the H1N1 virus in the
vaccine?

B. Using these same tools, add the sequence of the hemagglutinin protein of that H1N1
virus that the 2009-2010 vaccine was based upon. Allign a few of these with a few of
the 2009 pandemic H1N1.
What % identities do you find? Are they very similar in the area you found to be
important in question #4?
D. Based upon this result, without further information, would you guess that last year’s
vaccine would provide much protection against the current pandemic flu? Explain your
reasoning in a few sentences.

