
1. Clicker Attendance
• Launch your Top Hat app on your smart phone, or load the 

TopHat.com website, or text to the course phone number.

3. To Opt-OUT of being called upon
• Name Card with red stripe means 

you Opt-OUT (can Opt-OUT 3 times)

Doug

2. Sit with your group in lecture & lab
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Trifecta, 
be Jedi 
master



Check what you know! 

(Rewards for preparation)

Clicker points









Researchers discover a new virus. They determine that it is capable of using 
the host cell’s machinery to manufacture proteins, but it does not need its 
genome to be transcribed first; its genome is translated into a protein 
immediately after it enters the host cell. Predict into which of the following 
groups should this new discovery be placed?

A. double-stranded DNA (dsDNA) viruses

B. double-stranded RNA (dsRNA) viruses

C. single-stranded RNA (ssRNA) viruses

D. RNA reverse-transcribing viruses



In late 2019 researchers discover a new virus (SARS-CoV-2). It becomes the largest 
pandemic since 1918. In the USA in the first six months it killed 200,000 people, more 
than the 1918 Spanish flu in the same span. Which of these statements is TRUE?

A. A full 50% of all Covid-19 serious hospitalizations in the USA were 
people under 50 yrs.


B. The greatest age group under 50 yrs to be seriously sickened were 
in their 40 yrs.


C. The vast majority of serious cases (80%+) were found in those over 
65 years of age.


D. The SARS-CoV-2 is far more lethal to lives and livelihoods in the USA 
than the 1918 Spanish flu.



END

Pop Quiz!



What do you prefer (Be Jedi?)





What is a virus?
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Introduction

▪A virus is an obligate, intracellular parasite 

▪Viruses enter a host cell and use the host’s 

biosynthetic machinery to reproduce and synthesize 
its proteins

▪Most biologists would argue that viruses are not 

alive, because they depend on their host cell to 
satisfy the key attributes of life



How long after recovering from COVID-19 
do you continue to exhale virus particles?

Math





What you want to talk about next?

A. Influenza, 1918, and the Spanish Flu pandemic

B. SARS-CoV-2, 2020, and COVID-19 disease pandemic



16.3 Non-Mendelian genetics: Why do we 
need annual flu vaccines?  

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved. 

Biology Learning Objectives

• Explain why we need annual flu vaccines and 

how that relates to information.

• Distinguish viral mechanisms for genetic 

diversity from cellular mechanisms. 



Image from CDC. Public Domain. 
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Figure 16.12



Influenza A Virus

ssRNA genome

Image from CDC. Public Domain. 



Influenza A Virus
glycoprotein 

spikes (not to scale)

Image from CDC. Public Domain. 



Some Emerging Viruses Arise from Genome 
Reassortment

▪Influenza has a single-stranded RNA genome 
consisting of eight segments

– Most segments encode only one protein

▪If two viruses infect the same cell, replicated genomic 

segments are randomly shuffled

– Progeny often have segments from each parent virus



?



Extra Figure

Recombination of Genomes

virus #1 infects a cell

host cell

?



Extra Figure

Recombination of Genomes

virus #1 infects a cell virus #2 infects a cell

host cell



Extra Figure

Recombination of Genomes
new virus buds with novel combination of ssRNA chromosomes

host cell



1. Two different 
strains of influenza 
infect the same cell.

2. Replication produces 
a mix of strain-specific 
genomic segments 
inside host.

3. Reassortment of 
segments generates 
new, recombinant 
strains.

Influenza
Host cell

Recombinant 
strain
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https://vimeo.com/414984186

https://vimeo.com/414984186
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during January 28–February 6, 2020, and intravenous 
immunoglobulin therapy (20 g/d) during January 
28–February 1. In addition, we administered gluco-
corticoid therapy with methylprednisolon (20–60 mg 
2×/d by intravenous drip) during January 29–Febru-
ary 1. The patient’s fever abated on January 29. He 
tested negative for SARS-CoV-2 on February 4 and 
again on February 6. During the progression of his 
recovery, we observed gradual reduction of the white 
patches in the lung caused by SARS-CoV-2 infection 
(Appendix Figure 2). On January 28 and January 31, 
we observed multiple ground-glass–like high-density 
shadows on both lungs with blurred edges and inter-
stitial changes. On February 3, high-density shadows 
were slightly absorbed in the upper lobe of the bilat-
eral lungs. On February 6, some lesions in the lower 
lobe of both lungs were slightly absorbed, and we ob-
served the same situation on February 8. The index 
patient was discharged to home on February 9.

In summary, our epidemiologic study demon-
strates asymptomatic and human-to-human transmis-
sion of SARS-CoV-2 infection through close contacts 
in both familial and hospital settings. In addition, the 
laboratory test results, together with course of medi-
cal therapies described, can provide a practical refer-
ence for COVID-19 diagnosis and treatment.

About the Author
Dr. Li specializes in infectious diseases and works as a 
clinical doctor at the Department of Infectious Disease 
at the Affiliated Hospital of Xuzhou Medical University, 
Xuzhou, Jiangsu Province, China. His primary research 
interests included clinical microbiologic detection and 
emerging infectious diseases.
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COVID-19 Outbreak  
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Conditioning in Restaurant, 
Guangzhou, China, 2020

Jianyun Lu,1 Jieni Gu,1 Kuibiao Li,1 Conghui Xu,1 
Wenzhe Su, Zhisheng Lai, Deqian Zhou, Chao Yu, 
Bin Xu, Zhicong Yang
Author affiliations: Guangzhou Center for Disease Control and 
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From January 26 through February 10, 2020, an out-
break of 2019 novel coronavirus disease (COVD-

19) affected 10 persons from 3 families (families A–C) 

1These authors contributed equally to this article.

During January 26–February 10, 2020, an outbreak of 
2019 novel coronavirus disease in an air-conditioned res-
taurant in Guangzhou, China, involved 3 family clusters. 
The airflow direction was consistent with droplet trans-
mission. To prevent the spread of the virus in restaurants, 
we recommend increasing the distance between tables 
and improving ventilation.
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Absence of Apparent Transmission of SARS-CoV-2 from Two Stylists After 
Exposure at a Hair Salon with a Universal Face Covering Policy — 

Springfield, Missouri, May 2020
M. Joshua Hendrix, MD1; Charles Walde, MD2; Kendra Findley, MS3; Robin Trotman, DO4

On July 14, 2020, this report was posted as an MMWR Early 
Release on the MMWR website (https://www.cdc.gov/mmwr). 

On May 12, 2020 (day 0), a hair stylist at salon A in 
Springfield, Missouri (stylist A), developed respiratory symptoms 
and continued working with clients until day 8, when the stylist 
received a positive test result for SARS-CoV-2, the virus that 
causes coronavirus disease 2019 (COVID-19). A second hair 
stylist (stylist B), who had been exposed to stylist A, developed 
respiratory symptoms on May 15, 2020 (day 3), and worked 
with clients at salon A until day 8 before seeking testing for 
SARS-CoV-2, which returned a positive result on day 10. 
A total of 139 clients were directly serviced by stylists A and B 
from the time they developed symptoms until they took leave 
from work. Stylists A and B and the 139 clients followed the 
City of Springfield ordinance* and salon A policy recom-
mending the use of face coverings (i.e., surgical masks, N95 
respirators,† or cloth face coverings) for both stylists and clients 
during their interactions. Other stylists at salon A who worked 
closely with stylists A and B were identified, quarantined, and 
monitored daily for 14 days after their last exposure to stylists A 
or B. None of these stylists reported COVID-19 symptoms. 
After stylist B received a positive test result on day 10, salon A 
closed for 3 days to disinfect frequently touched and contami-
nated areas. After public health contact tracings and 2 weeks 
of follow-up, no COVID-19 symptoms were identified among 
the 139 exposed clients or their secondary contacts. The 
citywide ordinance and company policy might have played 
a role in preventing spread of SARS-CoV-2 during these 
exposures. These findings support the role of source control 
in preventing transmission and can inform the development 
of public health policy during the COVID-19 pandemic. As 
stay-at-home orders are lifted, professional and social interactions 
in the community will present more opportunities for spread of 
SARS-CoV-2. Broader implementation of masking policies could 
mitigate the spread of infection in the general population.

Stylist A worked from day 0 to day 8 with COVID-19 
symptoms before receiving a diagnosis of COVID-19 by poly-
merase chain reaction (PCR) testing. Although self-isolation 

* Springfield, Missouri, city ordinance went into effect May 6, 2020, restricted 
seating in waiting areas to 25% of normal capacity and recommended social 
distancing and use of face coverings for employees and clients when social 
distancing was not or could not be followed. https://www.springfieldmo.
gov/5140/Masks-and-Face-Coverings.

† Particulate-filtering facepiece respirators that filter ≥95% of airborne particles 
(https://www.cdc.gov/niosh/npptl/topics/respirators/disp_part/n95list1.html).

was recommended after testing on day 6, stylist A continued 
to work until the test returned a positive result, at which time 
stylist A was excluded from work by salon A. On day 3, after 
working with stylist A, stylist B developed respiratory symp-
toms. During Stylist A’s symptomatic period, the two stylists 
interacted while neither was masked during intervals between 
clients. Stylist B worked from day 3 to day 8 while symptomatic 
before self-isolating and seeking PCR testing, which returned 
a positive result for SARS-CoV-2 on day 10. Stylist A worked 
with clients for 8 days while symptomatic, as did stylist B for 
5 days. During all interactions with clients at salon A, stylist A 
wore a double-layered cotton face covering, and stylist B wore 
a double-layered cotton face covering or a surgical mask.

The Greene County Health Department (Missouri) con-
ducted contact tracing for all 139 exposed clients back to the 
dates that stylists A and B first developed symptoms. The 139 
clients were monitored after their last exposure at salon A. Clients 
were asked to self-quarantine for 14 days and were called or 
sent daily text messages to inquire about any symptoms; none 
reported signs or symptoms of COVID-19. Testing was offered 
to all clients 5 days after exposure, or as soon as possible for 
those exposed >5 days before contact tracing began. Overall, 
67 (48.2%) clients volunteered to be tested, and 72 (51.8%) 
refused; all 67 nasopharyngeal swab specimens tested negative 
for SARS-CoV-2 by PCR. Telephone interviews were attempted 
1 month after initial contact tracings to collect supplementary 
information. Among the 139 exposed clients, the Greene County 
Health Department interviewed 104 (74.8%) persons.

Among the 139 clients, the mean age was 52 years 
(range = 21–93 years); 79 clients (56.8%) were male (Table 1). 
Salon appointments ranged from 15 to 45 minutes in length 
(median = 15 minutes; mean = 19.5 minutes). Among the 104 
interviewed clients, 102 (98.1%) reported wearing face cover-
ings for their entire appointment, and two (1.9%) reported 
wearing face coverings part of the time (Table 2). Types of 
face covering used by clients varied; 49 (47.1%) wore cloth face 
coverings, 48 (46.1%) wore surgical masks, five (4.8%) wore 
N95 respirators, and two (1.9%) did not know what kind of face 
covering they wore. Overall, 101 (97.1%) interviewed clients 
reported that their stylist wore a face covering for the entire 
appointment; three did not know. When asked about the type of 
face coverings worn by the stylists, 64 (61.5%) reported that their 
stylist wore a cloth face covering (39; 37.5%) or surgical mask 
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of follow-up, no COVID-19 symptoms were identified among 
the 139 exposed clients or their secondary contacts. The 
citywide ordinance and company policy might have played 
a role in preventing spread of SARS-CoV-2 during these 
exposures. These findings support the role of source control 
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of public health policy during the COVID-19 pandemic. As 
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was recommended after testing on day 6, stylist A continued 
to work until the test returned a positive result, at which time 
stylist A was excluded from work by salon A. On day 3, after 
working with stylist A, stylist B developed respiratory symp-
toms. During Stylist A’s symptomatic period, the two stylists 
interacted while neither was masked during intervals between 
clients. Stylist B worked from day 3 to day 8 while symptomatic 
before self-isolating and seeking PCR testing, which returned 
a positive result for SARS-CoV-2 on day 10. Stylist A worked 
with clients for 8 days while symptomatic, as did stylist B for 
5 days. During all interactions with clients at salon A, stylist A 
wore a double-layered cotton face covering, and stylist B wore 
a double-layered cotton face covering or a surgical mask.

The Greene County Health Department (Missouri) con-
ducted contact tracing for all 139 exposed clients back to the 
dates that stylists A and B first developed symptoms. The 139 
clients were monitored after their last exposure at salon A. Clients 
were asked to self-quarantine for 14 days and were called or 
sent daily text messages to inquire about any symptoms; none 
reported signs or symptoms of COVID-19. Testing was offered 
to all clients 5 days after exposure, or as soon as possible for 
those exposed >5 days before contact tracing began. Overall, 
67 (48.2%) clients volunteered to be tested, and 72 (51.8%) 
refused; all 67 nasopharyngeal swab specimens tested negative 
for SARS-CoV-2 by PCR. Telephone interviews were attempted 
1 month after initial contact tracings to collect supplementary 
information. Among the 139 exposed clients, the Greene County 
Health Department interviewed 104 (74.8%) persons.

Among the 139 clients, the mean age was 52 years 
(range = 21–93 years); 79 clients (56.8%) were male (Table 1). 
Salon appointments ranged from 15 to 45 minutes in length 
(median = 15 minutes; mean = 19.5 minutes). Among the 104 
interviewed clients, 102 (98.1%) reported wearing face cover-
ings for their entire appointment, and two (1.9%) reported 
wearing face coverings part of the time (Table 2). Types of 
face covering used by clients varied; 49 (47.1%) wore cloth face 
coverings, 48 (46.1%) wore surgical masks, five (4.8%) wore 
N95 respirators, and two (1.9%) did not know what kind of face 
covering they wore. Overall, 101 (97.1%) interviewed clients 
reported that their stylist wore a face covering for the entire 
appointment; three did not know. When asked about the type of 
face coverings worn by the stylists, 64 (61.5%) reported that their 
stylist wore a cloth face covering (39; 37.5%) or surgical mask 
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