Quick lesson on HIV and influenza viruses

This is just a quick overview to give you an idea about two viruses, what they do in our bodies, and how we test for their presence in our bodies.  

	Topic
	HIV
	Influenza

	Type of nucleic acid
	+ sense ssRNA
	- sense ssRNA

	How the genome is organized
	about 9800 bases in length, 9 genes, encode 15 proteins
	8 segments, 10 genes

	How the virus particle is organized
	Two identical RNA strands, viral reverse transcriptase which makes a DNA copy of the viral genome after the virus’s insides are in the host cell, lysine tRNA which acts as a primer for reverse transcription, and a few other viral proteins are inside a capsid that buds through the host’s plasma membrane that has viral proteins embedded in it.
	The eight segments have to get in the capsid before it buds out of the host cell. If the virus particle (virion) is lacking any of the necessary genes, it will not be infectious. Budding does not lead to lyses of the host cell- particles are released over time.

	Its transcription mechanism in our bodies
	A 9000 nucleotide transcript is made.  It is then spliced and reorganized in many different ways to create transcripts for various genes.
	It steals a 7-methyl-G cap from the host that can serve as a primer to make the mRNA. It packages 3 polymerase units in its capsid.

	Its replication mechanism in our bodies
	After entering the host cell, the virus’s reverse transcriptase makes a ds DNA copy of the viral genome. This ds cDNA (c for copy) integrates into the host’s genome. It is then treated like host DNA and is replicated like the host’s DNA.
	ds RNA intermediates serve as templates so more – sense RNA can be made

	How it infects our body
	Viral proteins are embedded in the membrane that surrounds the virus particle.  These proteins can connect with receptors on the host’s T cell surface. After recognition, the HIV’s envelope (exterior membrane) fuses with the T cell’s membrane.  After fusion, the HIV is released into the T cell (or macrophage) interior. 
	HA proteins on the virion surface connect with receptors on mucus cell surfaces. The virus particle is engulfed into the host cell where it will then uncoat. The genomic ssRNA serves as a template to make mRNA which can happen almost immediately because it packages its own polymerases.


	How its presence is tested
	The first test usually done for HIV is an ELISA test. There are many other options, however when blood is taken in a routine situation, an ELISA test is done. If the ELISA test is positive, then they follow up with a Western Blot test that looks for viral proteins. 

The first round of HIV tests look for antibodies to HIV, not the virus itself. HIV is primarily inside T4 cells and therefore is hidden. Our immune system, however can detect the viral proteins and will create antibodies. The reason you need to get tested 3 – 6 months after your first HIV test is because your body may take 3 – 6 months to make antibodies to HIV. 


	We usually don’t test for having the flu. Our symptoms are usually all we need to know to know that we have the flu- headache, fever, aches, diarrhea, vomiting, congestion


Please do more research on HIV or Influenza if you want to know more about them.  This is just a brief list of information.  Do not rely only on what is written here for a full understanding of these viruses.

For more information you can check out:

http://hivinsite.ucsf.edu/InSite?page=kb-02-01-02 

http://www.scripps.edu/newsandviews/e_20071015/hiv.html 

http://www.hiv.lanl.gov/content/sequence/HIV/MAP/landmark.html 

http://www.yale.edu/bio243/HIV/hivstructure.html
http://web.uconn.edu/mcbstaff/graf/Student%20presentations/viruseswebpage.html
http://www.cas.muohio.edu/~stevenjr/mbi202/viruses202.html 
SWINE FLU UPDATE (April 29, 2009)
Seven swine influenza A (H1N1) strains have sequences available within BioHealthBase. Click on strain name to view details.   

    A/California/04/2009(H1N1)    

   A/California/05/2009(H1N1)     

  A/California/06/2009(H1N1)   

    A/California/07/2009(H1N1)    

   A/California/09/2009(H1N1)   

    A/Texas/04/2009(H1N1)     

  A/Texas/05/2009(H1N1) They are also available from GenBank.

The Secretary of the Department of Homeland Security, Janet Napolitano, has declared a public health emergency in the United States, and CDC has activated its Emergency Operations Center to coordinate the agency's response to the emerging health threat posed by the swine influenza A (H1N1) virus. CDC's Division of the Strategic National Stockpile is releasing one-quarter of its personal protective equipment, respiratory protection devices, and antiviral drugs, to help states respond to the outbreak. The swine influenza A (H1N1) virus has been found to be susceptible to the prescription antiviral drugs oseltamivir and zanamivir.

The disease has been confirmed in at least four countries, including the U.S. (California, Kansas, New York City, Ohio, and Texas), Mexico, Canada, and Spain. WHO may continue to raise the pandemic threat level if the swine influenza A (H1N1) outbreak intensifies.

Visit the BioHealthBase website daily for ongoing updates on the swine influenza A (H1N1) virus outbreak.
FluChip technology licensed to combat deadly flu virus

InDevR biotech company in Boulder licenses FluChip technology from University of Colorado

Boulder, CO, 4-28-09. InDevR, a small biotech company in Boulder, CO, announced today that they have licensed the FluChip technology from the University of Colorado. The FluChip was invented by a joint team of scientists at the University of Colorado and the Centers for Disease Control and Prevention in an NIH sponsored effort led by Professor Kathy Rowlen.

Rowlen, now the CEO of InDevR, said that InDevR has arranged to test genetic material from the recent swine H1N1 virus on the MChip as well as other versions of the FluChip which are under development.

According to Rowlen "Based on work we conducted a couple of years ago, it appears that the M-gene version of the FluChip will be able to distinguish human H1N1 viruses from the new swine H1N1 virus. If that proves to be the case, the FluChip will be a much needed and powerful new tool for surveillance since all of the current influenza diagnostics on the market are unable to subtype this virus."

The most popular diagnostic tests for influenza include rapid immunoassays, which are only able to identify the type (A or B) of influenza virus, and reverse-transcriptase polymerase chain reaction assays, which were designed for human-adapted influenza viruses and are not able to identify the swine H1N1 subtype. State Public Health Laboratories must now send any influenza A viruses that cannot be subtyped using existing diagnostics to the CDC for analysis by genome sequencing or viral isolation.

The CDC must select viruses to analyze since it is not possible to run every sample collected from a large number of Public Health Labs.

The M-gene based FluChip has been demonstrated to delineate human-adapted viruses from non-human viruses, such as the H1N1 virus that caused the 1918 "Spanish Flu". "Since the FluChip assay can be conducted within a single day it could be employed in State Public Health Laboratories to greatly enhance influenza surveillance and our ability to track the virus," Rowlen said.

InDevR will combine the FluChip technology with an innovative detection technology (NESATM), which InDevR also licensed from the University of Colorado and further developed with NIH sponsorship, to make the FluChip assay inexpensive and easy to use in any lab that has basic PCR capabilities.

"Kathy and her team have been engaged with this and similar diagnostic technology for many years," said Mary Tapolsky, Senior Licensing Manager at the University of Colorado Technology Transfer Office. "CU TTO is excited about this experienced and motivated group developing and commercializing this promising technology."

From a different article: Bird flu vs. swine flu
Almost all human diseases originate from other animals and then adapt to human hosts, says University of Guelph agriculture professor David Waltner-Toews, author of The Chickens Fight Back: Pandemic Panics and Deadly Diseases that Jump from Animals to People.
With influenza, different strains of the virus affect people, birds and pigs. Naturally, human influenza is the easiest for humans to get and to transmit to other humans. Humans can also get bird influenza and pig influenza, but it typically requires very close contact with the animals, Waltner-Toews said .
Bird or avian influenza is particularly hard to get, but humans who do get it experience very severe symptoms. That is why people were worried about a deadly pandemic if avian influenza were to mutate in such a way as to become easily transmissible between humans. Swine influenza is somewhat easier to transmit to humans but its symptoms tend to be milder than bird influenza.

Most flus contracted by humans are made up of predominately human influenza, but contain small pieces of avian or swine influenza. Swine flu is unusual because it is made up mostly of swine influenza but contains small amounts of avian and human influenza.

http://www.cbc.ca/technology/story/2009/04/27/virus-mutate.html
