
Autophagy can be specific in its targeting by binding to particular ubiquitin tags (ubiquitin is a 
protein that attaches to proteins that are targeted for degradation), as well as LC3 proteins, 
which are found in the autophagosome (the vesicle that encircles the broken proteins). 

1.

1

Introduction
This review investigates the various functions cellular autophagy has in fighting off viral infection of the cell. 

Conclusions

Autophagy can be used in a classical way by binding viral proteins via p62 and SMURF through ubiquitin dependent 
and independent autophagy. It then allows antigens (proteins from the virus) to be presented via MHC to immune cells 
for antibody creation. Autophagy associated proteins can also inhibit pro-inflammatory signals by binding protein 
complexes responsible for exciting pro-inflammatory cytokines (communication proteins/signals). Autophagy can also 
destroy damaged mitochondria that may be increasing pro-inflammatory signaling, aberrantly, by releasing sizeable 
amounts of reactive oxygen species. 
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2

Proteins within the cell (p62 and SMURF1) attach to a viral capsid (the "shell" of the virus 
containing the viral RNA) and this targets the virus for autophagy (in a ubiquitin dependent 
manner, as explained in note 1),

2.

3

P62, when repressed, leads to more cellular death (presumably, because autophagy is not 
functional to clear out virus); however, when artificially overexpressed, the cells survive better. 

3.

Initiation by the congregation of several key autophagy proteins onto a vesicle/membrane is 
known as initiation - then, once p62 binds LC3, the ubiquitinated (tagged) viral proteins are 
linked to p62 and initiate nucleation into a structure known as the phagophore - once the 
vesicle closes, it forms the autophagosome, trapping the viral proteins within. Then, a 
lysosome binds/fuses the autophagosome to create the autolysosome - this leads to an 
increase in acidity and the introduction of degradation enzymes to destroy the viral proteins. 

A.

B1

B1. Here, autophagy is occurring as described in A, but specifically binding p62 and SMURF with viral 
proteins to be degraded. This is the classic attack of autophagy.

B2. If the autophagosome does not undergo "maturation" wherein the lysosome binds to create the 
aforementioned autolysosome, this vesicle/endosome will simply trap the viral proteins, DNA, and RNA 
in with "Toll Like Receptors" (TLR), which will bind these antigens (viral DNA/RNA, etc.) and promote 
the production of cellular cytokines (inflammation signals) to raise the alarm to the rest of the cell, as 
well as other cells. 

B2

B3

B3. If mitochondria are damaged from the introduction of viral proteins, DNA, and RNA, they will generate 
more reactive oxygen species, thereby stimulating more cytokine (inflammatory signals) production and 
release from the cell. To control this, autophagy will eliminate damaged mitochondria, known as 
mitophagy.

B4. Proteins implicated in the autophagy machinery (Beclin, ATG9) will bind particular subcomponents of 
the STING complex of proteins, which would normally translocate to the nucleus and bind genes that 
promote inflammatory cytokines (communication/signaling proteins). Since overdoing the inflammatory 
signaling can cause the cell to die or the over recruitment of immune cells, these autophagy proteins 
(Beclin and ATG9) binding the STING complex proteins inhibits their function (by inhibiting their ability to 
form the STING complex) and inhibiting their translocation to the nucleus thereby controlling/decreasing 
the inflammatory signaling from the cell. 

B4

B5

B5. With the formation of the autolysosome (step 4 -5 of autophagy), the viral proteins are degraded into 
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B3

DAMPs: Damage Associated Molecular Patterns - created by the cell, like the mitochondria, to lead 
the cell to die.

signaling can cause the cell to die or the over recruitment of immune cells, these autophagy proteins 
(Beclin and ATG9) binding the STING complex proteins inhibits their function (by inhibiting their ability to 
form the STING complex) and inhibiting their translocation to the nucleus thereby controlling/decreasing 
the inflammatory signaling from the cell. 

B5. With the formation of the autolysosome (step 4 -5 of autophagy), the viral proteins are degraded into 
smaller, less functional pieces; however, once degraded, the cell presents these pieces outside of itself, to 
immune cells, through major histocompatibility complexes (MHC) that take these pieces of viral protein 
(called antigens) and allows immune cells to take them up and create antibodies to these antigens. 

   New Section 5 Page 3    



   New Section 5 Page 4    



   New Section 5 Page 5    



   New Section 5 Page 6    



   New Section 5 Page 7    


