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Transcript for “Understanding Pandemic Risk: Coronavirus 101 Part 3” 

Video Description 

In this optional lesson (part 3 of a part 4 series on Coronavirus 101) from the introductory 
graduate level course, Foundations for Public Health, Professor Sue J. Goldie reviews the way 
COVID-19 hijacks a cell’s machinery as a virus and its three mechanisms of transmission.  

Length of video is 10 minutes and 33 seconds. Watch the Understanding Pandemic Risk: 
Coronavirus 101 Part 3 video on Vimeo. 

Transcript 

[MUSIC PLAYING] 

Hi, everyone. Welcome back to our series on viruses with pandemic potential. We have been 
talking about coronaviruses and, in particular, COVID-19. And thus far, we've gone over some 
basics of the salient features. And just to jog your memory, we've talked about the etiology, the 
virus itself, and the type. We've talked about the two basic properties of transmissibility and 
pathogenicity or mortality risk. And then, at the population level, we've talked about the 
importance of the distribution of the severity of the disease.  

Now, we're going to go to the individual level and ask ourselves two questions. And the first 
one will be, how does COVID-19 make us sick? And the second is, how is it transmitted? We 
talked about the transmissibility in terms of magnitude, but we want to talk about the 
mechanism. So let's go ahead and get started first with how does it make us sick. So here's our 
virion, our SARS-CoV-2 virion. Don't be fooled by the cheerful look of that virion, not so cheerful 
once it enters a human cell.  

But let's just point out some of those typical features of an RNA virus you're already familiar 
with. So there’s our single-stranded RNA. We've got a lipid and protein layer. And it's going to 
be important to remember this lipid layer feature, because it's going to, heads up, give us a 
signal why washing our hands with soap is so effective in protecting us from transmitting this 
virus if we touch something and bring it to our mouth. So we'll dissolve that lipid layer. And you 
know that this virus is not effective unless it enters a human cell.  

So lipid layer, and then this protein, this spike is called the S protein, and is going to be 
fundamental to this virion getting into a human cell. So that is also the reason for the name 
corona, because of that appearance. And so let's go ahead and look at how this gets into the 
human body and then how it gets into the cell. So the virus is going to enter your eyes, your 
nose, your mouth. And it basically targets different epithelial cells, or surface-lining cells.  

So those cells are located in the nose, bronchial, the big airways, and also in the lungs, or the air 
sacs. And those are called pneumocytes. But it's the surface-lining cells. Now, on those cells, 
there is a receptor. And so this receptor has a fancy name, angiotensin-converting enzyme 2. 
And you can think of this receptor like a doorway that is attractive to this virion and, in 
particular, this S protein.  

https://vimeo.com/474006325/7c73f6cb90
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So let's go ahead, and we'll just draw a little cartoon of a cell with an ACE 2 receptor. And 
basically, that spike is going to attach right here. So what happens? So you already know the 
pieces to this, right? What are the three basic things that can happen? You break in to the cell, 
hijack the cell, and break out of the cell. So the breaking-in part is the cell membranes are going 
to fuse. There are going to be snippets of that RNA released into the cell.  

Then, basically, we're going to hijack the cell's machinery. I'll just write "hijack" for short. And 
we're going to instruct that cell, using that RNA blueprint, to go ahead and produce proteins to 
replicate. So we're going to make copies. And we're going to also make some proteins that will 
be helpful to the virus as well as to keep the immune system at bay. And then those new viral 
particles will travel to the outside of the cell, and they will get released to wreak havoc 
throughout the body.  

So those are your three basic mechanisms that you know, are the break-in, the hijack, and the 
break-out. So let's look to see what happens in a person that's going to become sick. So that 
virus has infected their endothelial cells. It's going to work its way down the airways. And it's 
going to infect even these cells in the air sacs of the lungs, in those lining cells. Now, that rapid 
replication is going to cause an immune response. And so we might see fever. We might see 
antibody response, so developing antibodies.  

And especially in people that get really sick, we're going to see this cytokine release. And you 
may have heard of cytokine storm, which can happen in severely ill patients as they're 
developing what we call ARDS, or severe Acute Respiratory Distress Syndrome, and lung failure. 
Now, at the very advanced stages, for those of you interested, this can also infect the 
endothelial cells and the capillaries in these air sacs. And those get filled with exudate and with 
other inflammatory cells. And from there, we're talking about those patients in the ICU on 
ventilators.  

Now, obviously those dynamics happen to different degrees, depending on the severity of 
illness. And so this is a good time to remind ourselves of who is at the highest risk for severe 
illness. So in general, it's older age groups and patients with comorbidities, so diabetes, heart 
disease and chronic obstructive pulmonary disease, obesity, and I'll just write et cetera. And we 
also know that there are marked disparities. And when we talk about public health 
interventions, we'll go back and talk about the nature and the implications of those disparities 
in our public health response.  

So with that, let's go ahead, now that we know how the virus makes us sick, and talk about how 
that virus is transmitted. So let's go ahead and look at transmission. So we have got a self-
portrait here of myself singing. And when we sing or speak or shout, we expel droplets. Some of 
the droplets are big. Some of those droplets are small. And they have different properties. So 
we're going to be super simple about this, and we're going to say we've got big droplets, and 
we've got small droplets.  

Now, big droplets are going to tend to drop with gravity. And how we get the heuristic of six 
feet is based on the idea that those droplets will fall with gravity, and if we stay six or more feet 
apart we're not going to really be exposed to those larger droplets—not a perfect science, but 
in general. These smaller droplets—they can also drop. There's not an absolute, just a teeny 
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and a large. There are droplets in between. But they can also disperse. And some of them can 
remain suspended in the air over a period of time, and they can also travel much longer 
distances.  

So let's define three kinds of transmission for this respiratory virus. So first, we're going to talk 
about contact. And there's two kinds of contact transmission. There is direct contact 
transmission, so I shake someone that's infected's hand, and I get the infection on my hand, 
and then I touch my mouth. And the other is a little more indirect, where there's infection on a 
surface, and then I touch that surface and then touch my mouth. So that's one mode, although 
it's felt to be less important than the next.  

The second type is droplet transmission. Now, this is referring to the transmission that happens 
from these large and small droplets. And it's a little bit of a mistake to think that it's only 
referring to transmission with these big droplets. It's actually referring to transmission that also 
includes the small droplets and smaller particles but is happening in pretty close proximity. 
Now, in contrast, the third type of transmission we refer to as airborne. And airborne 
transmission refers to those smaller droplets and particles that can be suspended in air over a 
period of time and travel longer distances. Where this type of transmission becomes really 
relevant is in the hospital with procedures, with aerosolized treatments, with intubation.  

Now, an important caveat is that we still have a lot to learn and understand about the potential 
overlap between droplet transmission and airborne transmission. And these uncertainties will 
become more important as we think about transmission risk when we're in enclosed spaces, in 
buildings with poor ventilation, et cetera. So in part, we need to think about these modes of 
respiratory transmission in the context of the air, the air flow, the ventilation, the filtering, et 
cetera, of where we are.  

So those are our three mechanisms. By far, this is the most important for now as we think 
about generic community transmission. So we're going to sign off here. But when we return, 
we're going to talk about what are the dynamics of community spread and the relationship 
between a person becoming infected and a person testing positive for COVID-19.  

[MUSIC PLAYING] 
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