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• Genetic similarity to both SARS-CoV

(80%) and MERS-CoV (50%)

• High rates of recombination and 

variability 

• Similar risk factors 

• Similar routes of human-to-human 

transmission

(CDC, 2021)



• Origins of the name 

• Enveloped, single-stranded RNA genome

• Spike (S) protein functions:

⚬ Mediates entry into host cell

⚬ Main target for immune defense

• E, M, and N transmembrane proteins 

involved in virus assembly

(Singh, 2021)



• Novel acquisitions at the junction 

of S1 and S2 subunits 

• High affinity for angiotensin-

converting enzyme 2 (ACE2) 

receptors

• Increased efficiency of entry into 

host cells

(Andersen et al., 2020)



• Composed of S1 and S2 subunits 

• S1 houses the receptor binding domain

⚬ Target of neutralizing antibodies

• S2 facilitates fusion of viral and host 

membranes

• S2 highly conserved among coronaviruses

(Shah et al., 2021)



(Spencer/Nature., 2021) (Iwasa., 2021)



(Cevik et al., 2020)



(Cevik et al., 2020)



• Following infection:

⚬ Innate vs adaptive mechanisms

￭ Innate sometimes sufficient 

⚬ T-cell recruitment while IgM response develops 

⚬ Memory B-cells and the rise of IgG and IgA titers

￭ B-cells recruited upon reinfection

• Variable effectiveness with variants 



• Antibody responses

⚬ Immunoglobulin M (IgM): acute indicator

⚬ Immunoglobulin G (IgG): most abundant, can indicate past OR 

current infection

⚬ Immunoglobulin A (IgA): produced in mucosal tissues

• Most patients sero-convert within 10-15 days

• For some, seroconversion ≠ viral clearance

• Ab titers as a surveillance and epidemiological tool



⚬ Fever or chills

⚬ Cough

⚬ Shortness of breath or difficulty breathing

⚬ Fatigue

⚬ Muscle or body aches

⚬ Headache

EMERGENCY SIGNS: trouble breathing, persistent pain or pressure in chest, confusion, inability to wake or stay 

awake, pale, gray, or blue colored skin, lips, or nail beds

⚬ New loss of taste or smell

⚬ Sore throat

⚬ Congestion or runny nose

⚬ Nausea or vomiting

⚬ Diarrhea



(Nalbandian et al., 2021)



• Risk factors for severe illness

⚬ Age

⚬ Race/ethnicity

⚬ Gender

⚬ Some medical conditions

⚬ Use of certain medications

⚬ Poverty and crowding

⚬ Certain occupations

⚬ Pregnancy
18-29 was selected as the reference group because it has accounted for the largest cumulative number of COVID-19 cases 

compared to all other age groups

(CDC, 2021)



Magnitude of antibody response has been suggested as a possible indicator of clinical severity.

(Kowitdamrong et al., 2021)



• Higher antibody levels (IgA, IgG, and total Ab) have been found to be associated with:

⚬ Male sex

⚬ Older age

⚬ Hospitalization

• Why?

⚬ Mechanisms currently unclear

⚬ Potential role of IgA in mediating the pro-inflammatory response

￭ Commonly seen organ impacts

￭ Reduced inflammatory response/cytokines in asymptomatic individuals with low Ab levels



• Are IgM, IgG, or IgA levels correlated with a neutralizing 

response?

⚬ Positive correlation with IgG 

⚬ Persistence of immunity following natural infection may 

not be sufficient

￭ Asymptomatic vs mild or severe cases 

￭ Age may also affect length of maintenance

(Nayak et al.., 2021)

(Suthar et al.., 2021)



• Current predicted length of immunity: at least 

90 days

⚬ Could be affected by variants

⚬ Shorter than immunity from SARS-CoV

⚬ Basis for vaccination even after infection



(ASTHO, 2021)



• Unvaccinated, previously infected patients at higher odds of reinfection 

(Cavanaugh et al., 2021)
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• Antibodies induced by an mRNA COVID-19 vaccine are more 

targeted to the RBD

• Why?

⚬ Altered antigen presentation via mRNA delivery

⚬ Site of exposure (respiratory tract vs arm)

• Encompasses coverage against broader range of mutations

⚬ Fragile balance as long as virus continues to spread 

uncontrolled



• First identified in India 

• Rapidly asserted dominance over other variants - over 

2x more contagious

• Potential to cause more severe cases 

⚬ Breakthrough infections

⚬ Transmission by the vaccinated, although for a 

shorter period

(CDC, 2021)



(CDC, 2021)



(Dopico et al.., 2021)



• Spotlight on mutation to P681R

⚬ Alters amino acid sequence

￭ Increases efficiency of cleaving between S1/S2

• Role of the mutation still unclear

⚬ Kappa also altered P681R

￭ Had much less efficiency 



• Vaccines continue to hold against severe disease, 

hospitalization, and death

⚬ Appear to be less effective against symptomatic 

disease

⚬ The case for boosters?

￭ Global equity concerns

• Outrunning the variant clock



• Origins and biological response 

• Antibody response and prognosis

• Pathogenetic mechanisms of SARS-CoV-2

• The race to vaccinate
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