


Genome of SARS-CoV-2

Schematic Presentation of SARS-CoV-2 Genome Organization
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Vaccine Prevention
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Recent Evolution of SARS-CoV-2
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Evolution of SARS-CoV-2 Variants
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A Change in Viral Load
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This letter was published on June 29, 2022, at NEJM.org.
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Figure 1 (facing page). Viral Decay and Time to Nega-
tive Viral Culture.

Panel A shows viral-load decay from the time of the
first positive polymerase-chain-reaction (PCR) assay.
Viral loads from nasal-swab samples obtained from in-
dividual participants are shown. Each circle or triangle
represents a sample obtained on the specified day. The
median viral load at each time point for each variant is
also shown. LOD denotes limit of detection. Panels B
through E show Kaplan—Meier survival curves for the
time from an initial positive PCR assay to a negative
PCR assay, according to viral variant (Panel B) and vac-
cination status (Panel D), and the time from an initial
positive PCR assay to a negative viral culture, according
to viral variant (Panel C) and vaccination status (Panel
E). In all panels, shaded areas indicate 95% confidence
intervals. Sequencing showed that all omicron variant
strains were the subvariant BA.1, inclusive of sublin-
eages.




New Admissions per 100,000 Population

New Admissions of Patients with Confirmed COVID-19, United

By Jurisdiction and Age Group
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MRNA Technology vs Other Vaccine Technologies

Efficacy (both extent and
duration of protection)

Safety
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. - Speed of development
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Storage requirements

a. Dai L, et al. Nat Rev Immunol. 2021;21:73-82; b. Petsch B, et al. Nat Biotechnol. 2012;30:1210-1216.
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Consensus vaccine effectiveness estimates

Table 3 summarises consensus estimates of vaccine effectiveness against different outcomes that have been reached by the UK Vaccine Effectiveness Expert Panel. These take into account estimates
from UK studies by public health agencies and academic groups as well as international data.

Table 3. Consensus estimates of vaccine effectiveness against the Omicron variant

Vaccine product for |OQutcome Second dose: 0 to | Second dose: 4 to | Second dose: 6+ | Booster dose: All Booster dose: 0 to | Booster dose: 4to 6 |Booster dose: 6+
primary course 3 months 6 months months Periods 3 months months months
All Infection 30% (20 to 40%) 0 to 30% (range 0% (0 to 10%) See Individual Periods 45% (35 to 55%) 15% (0 to 30%) 0% (0 to 10%)
only)
Symptomatic  |40% (30 to 50%) | 20% (5 to 30%) 5% (0 to 5%) See Individual Periods  [60% (50 t0 70%) | 40% (30 to 50%) | 10% (0 to 20%)
AstraZeneca Hospitalisation |85% (6010 90%)  |70% (5010 75%)  |65% (4510 85%) |See Individual Periods  |90% (8510 95%) | 85% (85 to 95%) 70% (50 to 85%)
Mortality Insufficient Data Insufficient Data Insufficient Data See Individual Periods 90% (85 to 98%) Insufficient Data Insufficient Data
Transmission Insufficient Data Insufficient Data Insufficient Data Insufficient Data Insufficient Data Insufficient Data Insufficient Data
All Infection 30% (20 to 40%) 0 to 30% (range 30% (10 to 50%) | See Individual Periods 45% (35 to 55%) 15% (0 to 30%) 0% (0 to 10%)
only)
Symptomatic 55% (35 to 75%) 30% (15 to 35%) 15% (10 to 20%) | See Individual Periods 65% (55 to 75%) | 40% (30 to 50%) 10% (0 to 20%)
Moderna Hospitalisation |85 to 95% (range 75 to 85% (range 55 to 90% (range | See Individual Periods 85 to 95% (range | Insufficient Data Insufficient Data
only) only) only) only) .
Mortality Insufficient Data Insufficient Data Insufficient Data Insufficient Data Insufficient Data Insufficient Data Insufficient Data
Transmission Insufficient Data Insufficient Data Insufficient Data Insufficient Data Insufficient Data Insufficient Data Insufficient Data
All Infection 30% (20 to 40%) 0 to 30% (range 20% (10 to 30%) |See Individual Periods 45% (35 to 55%) 15% (0 to 30%) 0% (0 to 10%)
only)
Symptomatic  |50% (30 to 65%)  |20% (1510 30%) | 15% (1010 15%) | See Individual Periods  [65% (5510 75%) | 45% (35 to 55%) 110% (0 to 20%)
s Hospitalisation |90% (8510 95%)  |80% (7510 85%) | 70% (5510 90%) |See Individual Periods  |90% (8510 95%) | 85% (85t095%) | 70% (50 to 85%)
Mortality Insufficient Data Insufficient Data Insufficient Data See Individual Periods 90% (85 to 98%) Insufficient Data Insufficient Data
Transmission Insufficient Data Insufficient Data Insufficient Data 0 to 25% (range only) Insufficient Data Insufficient Data Insufficient Data

COVID-19 vaccine surveillance report
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COVID-19 Vaccination Schedule for People who are NOT Moderately
or Severely Immunocompromised

Pfizer-BioNTech (ages 6 months—4 years)

DOSE 1 DOSE 2 DOSE 3
(primary) (primary) (primary)

In In at least
3-8 weeks 8 weeks

Pfizer-BioNTech (ages 5 years and older)

: DOSE 4 People ages 50 years
DOSE 1 DOSE 2 DOSE 3 ple ag Y
(2 mRNA  and older should get

(primary) (primary) (booster¥) booster)’ | a 27 booster
In In at least In at least '
3-8 weeks 5 months 4 months

Moderna (ages 6 months—17 years)

DOSE 1 DOSE 2
(primary) (primary)

In
4-8 weeks

Moderna (ages 18 years and older)

DOSE 1 DOSE 2 DOSE 3 DOSE4  people ages 50 years
i i : (2 mRNA  and older should get
rimar rimar booster*
{p 2 ? ) ( . booster)!  a2rbooster.
In In at least In at least
4-8 weeks 5 months 4 months
*
Janssen (J&J) (ages 18 years and older) People ages 50 years
DOSES and older should get a
DOSE 1 DOSE 2 (2 mRNA 2" booster.
(primary) (booster*) booster)t People ages 18 years and
In at least In at least older who received 2 Janssen
2 months 4 months doses may get a 2" booster.

*Age-appropriate mRNA COVID-19 vaccines are preferred over Janssen COVID-19 Vaccine for primary and booster vaccination.
Janssen COVID-19 Vaccine should only be used in limited situations. See: https://www.cdc.gov/vaccines/covid-19/clinical-
considerations/interim-considerations-us.html#considerations-Janssen

*2nd booster dose for some groups



COVID-19 Vaccination Schedule for People who ARE Moderately
or Severely Immunocompromised

Pfizer-BioNTech (ages 6 months—4 years)

DOSE 1 DOSE 2 DOSE 3
(primary) (primary) (primary)

In In at least
3 weeks 8 weeks

Pfizer-BioNTech (ages 5-11 years)

DOSE 1 DOSE 2 DOSE 3 DOSE 4
(primary) (primary) (primary) (booster)

In In at least In at least
3 weeks 4 weeks 3 months

Pfizer-BioNTech (ages 12 years and older)

DOSE 1 DOSE 2 DOSE 3 DOSE 4 (2?"0:::”\
(primary) (primary) (primary) (Bugsters) booster)
In In at least In at least In at least
3 weeks 4 weeks 3 months 4 months
Moderna (ages 6 months-17 years)
DOSE 1 DOSE 2 DOSE 3
(primary) (primary) (primary)
In In at least
4 weeks 4 weeks
Moderna (ages 18 years and older)
DOSE 1 DOSE 2 DOSE 3 DOSE 4 D‘,OSE 2
(primary) (primary) (primary) (booster*) (25 mBbA
primary primary primary ooste i)
In In at least In at least In at least
4 weeks 4 weeks 3 months 4 months

Janssen (J&J) (ages 18 years and older)*

DOSE 1 et DOSE 3 DosE &
(primary) (additional (booster*) (2" mRNA
mRNA dose) booster)
In at least In at least In at least
4 weeks 2 months 4 months

*Age-appropriate mRNA COVID-19 vaccines are preferred over Janssen COVID-19 Vaccine for primary and booster vaccination. Janssen COVID-19
Vaccine should only be used in limited situations. See: https://www.cdc.gov/vaccines/covid-19/clinical-considerations/interim-considerations-us.
html#considerations-Janssen



Moderna COVID-19 Vaccine Products

Authorized Age = = *6-11years =" 12 years and older

group ~ 6 months-5 years (primary series) ~ (primary series)
=/ (primary series) - 18 years and older = - 18 years and older

(booster doses) (booster doses)

Vial cap color Dark blue Dark blue Red

Label border color Magenta Purple Light blue

Dose (MRNA 25 mcg 50 mcg 100 mcg

concentration)

Injection volume  0.25 mL 0.5mL 0.5 mL(primary, age 12+);

volume 0.25mL (booster, age 18+)

Dilution required  No No No

Doses per vial 10 5 Maximum of 11

Advisory Committee on Immunization Practices Meeting 6/24/2022




MODERNA COVID-19 VACCINE PRESENTATIONS

6 months through 5 years

6 years through 11 years

(Primary Series)

Age Group : :
(Primary Series) 18 years and older
(Booster Dose)
Vial Cap Color Dark Blue Dark Blue Dark Blue Red
Vial Lacbgl:”Border MAGENTA TEAL PURPLE LIGHT BLUE
Moderna oderna e M 1 " Moderna
COVID-19 ¢ COVID-19 Qemne @ COVID-19
Vial Image Vaccine | Vaccine | govio-rn 8 Vaccine
A-—het ~ e o i ; Eatoen
Emergency Use Authoriatn |0 Emengency Ube Adtarose nergeocy Use Auboral ! eercy Ui Authorioe
ST - I Sl 8005 TER DOSSES 080 L o
1 - ‘;“r: “; 0.25 mi | : {05 ml [ .0’0:!;”0’0";[):;: . .fuﬂ,-’«)': q\i‘:«n.,, vaX
3 T pUnCATes
— =" — ==
FYSST 0.25 mL 0.5 mL 0.5 mL 0.5mL
Booster Dose None None 0.5 mL 0.25 mL

Volume

For storage and
expiry information,
see FDA-authorized
Fact Sheet or scan

QR code.

www.modernatx.com/
covid19vaccine-eua

www.modernatx.com/
covid19vaccine-eua

www.modernatx.com/
covid19vaccine-eua

www.modernatx.com/
covid19vaccine-eua




Pfizer-BioNTech COVID-19 Vaccine Formulations

= Formulation for
ages 6 months—

(=

Formulation for
ages 5-11 years

= Formulation for
=1 ages 12 years

= 4 years = and older
Authorized for 6 months—4 years 5-11 years 12 years and older
ages
Vial cap color Maroon Orange Gray
Dose (MRNA 3 mcg 10 mcg 30 mcg
concentration)
Injection volume 0.2 mL 0.2 mL 0.3 mL
volume
Dilution required Yes—2.2 mL Yes—1.3 mL No
Doses per vial 10 (after dilution) 10 (after dilution) 6




Considerations for Extended Interval Between Dose 1 & 2

Immunocompromised
High risk for severe
disease

Household members
with high risk for severe
disease

High COVID-19
community levels

Shorter

interval

A

Longer
interval

* Reduced myocarditis
risk

* Adolescent and young
adult males

* Optimize vaccine
effectiveness

Advisory Committee on Immunization Practices Meeting 6/24/2022




Reinfection occurs more frequently in those previously infected
and not vaccinated compared to infected and vaccinated

100%
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60%

Effectiveness (%)
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(1m)
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183-274d
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—[J— Prior infection not vaccinated
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@  Prior infection before two vaccine doses
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456-546d 547-637d 638-729d
(15-17m) (18-20m) (21-23m)

Time in days (months) from last vaccination or primary infection if unvaccinated to testing

Carazo S, Skowronski DM, Brisson M, et al. “Protection against Omicron re-infection conferred by prior heterologous SARS-CoV-2 infection, with and without mRNA vaccination” medRxiv, May
2022. Protection against Omicron re-infection conferred by prior heterologous SARS-CoV-2 infection, with and without mRNA vaccination | medRxiv

Data on hospitalizations: Plumb 1D, Feldstein LR, Barkley E, et al. Effectiveness of COVID-19 mRNA Vaccination in Preventing COVID-19-Associated Hospitalization Among Adults with Previous
SARS-CoV-2 Infection — United States, June 2021-February 2022. MMWR Morb Mortal Wkly Rep 2022;71:549-555. DOI: http://dx.doi.org/10.15585/mmwr.mm7115e2




VAERS reporting rates of myocarditis (per 1 million doses administered) after mRNA
COVID-19 vaccination, days 0—-7 and 8-21 post-vaccination™'

0-7 days 8-21 days 0-7 days 8-21 days

Males Males Females Females
Dose 2 |Booster Dose 2 |Booster]Dose 1| Dose 2 |Booster|Dose 1 | Dose 2
— ‘ 2.6 0.0 : 0.0 : ’ 0.7 0.0 0.2 0.0
Py 46.4 | 15.3 1.2 ! 41 | 0.0 | 0.4 | 0.2
75.9 | 24.1 3.2 " 7D 0.0 0.7 0.4
38.9 9.9 . 222 ! ! 4.0 0.6 0.2 0.7
15.2 4.8 I 1.1 ; ; e 2.0 0.2 0.0
§z€;¥e:: : TS 1.8 : 0.8 . ) 0.9 0.6 0.3 0.2
Moderna

S 0.4 ) 0.5 ] b 1.6 0.6 0.2 0.2
0.7 0.4 . 0.3 : h 0.5 D1 0.2 0.5
0.3 0.6 : 0.2 : h 0.5 0.1 0.1 0.2

* As of May 26, 2022; reports verified to meet case definition by provider interview or medical record review; primary series and 1* booster doses only

' An estimated 1-10 cases of myocarditis per 100,000 person years occurs among people in the United States, regardless of vaccination status; adjusted for days 0-7
and 8-21 risk intervals, this estimated background is 0.2 to 2.2 per 1 million person-day 0-7 risk interval and 0.4 to 3.8 per 1 million person-day 8-21 risk interval
(peach shaded cells indicate that reporting rate exceeded estimated background incidence for the period)




BNT162b2 Vaccine Effectiveness against
Omicron in Children 5 to 11 Years of Age

Chandra J. Cohen-Stavi, Ph.D., Ori Magen, M.D., Noam Barda, M.D., Ph.D.,
Shlomit Yaron, M.D., Alon Peretz, M.D., Doron Netzer, M.D.,
Carlo Giaquinto, M.D., Ali Judd, Ph.D., Leonard Leibovici, M.D.,
Miguel A. Herndn, M.D., Marc Lipsitch, D.Phil., Ben Y. Reis, Ph.D.,
Ran D. Balicer, M.D., Ph.D., and Noa Dagan, M.D., Ph.D.

ABSTRACT

BACKGROUND

Limited evidence is available on the real-world effectiveness of the BNT162b2 vac-
cine against coronavirus disease 2019 (Covid-19) and specifically against infection
with the omicron variant among children 5 to 11 years of age.

METHODS

Using data from the largest health care organization in Israel, we identified a
cohort of children 5 to 11 years of age who were vaccinated on or after November
23, 2021, and matched them with unvaccinated controls to estimate the vaccine
effectiveness of BNT162b2 among newly vaccinated children during the omicron
wave. Vaccine effectiveness against documented severe acute respiratory syndrome
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Documented SARS-CoV-2 Infection
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Days since First Dose

No. at Risk
Unvaccinated 94,728 76,289 55900 38,766 25,699 15,704 4403
Vaccinated 94,728 76,264 55,838 38,794 25,756 15,794 4468

Cumulative No.

of Events
Unvaccinated 0 433 849 1176 1458 1734 1912
Vaccinated 0 440 914 1180 1409 1571 1658
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Table 3. Vaccine Effectiveness against Documented SARS-CoV-2 Infection and Symptomatic Covid-19 at 7 to 21 Days after the Second Dose, Stratified According to Age
Subgroup.

Total Population Events in the Events in the Risk in the Risk in the Vaccine Risk
in Each Study Unvaccinated Vaccinated Unvaccinated Vaccinated Effectiveness Difference
Outcome Group™ Group Group Groupt Groupt (95% CI) (95% CI)
number events/100,000 percent events/100,000
Documented SARS-CoV-2 infection}
Age 5or6yr 5418 n 23 2867 922 68 (43 to 84) 1944 (977 to
2915)
Age7to9yr 9324 177 75 3575 1559 56 (41 to 68) 2016 (1279 to
2764)
Age 10 or 1 yr 7367 175 103 4586 2850 38 (18 to 53) 1736 (703 to
2753)
Symptomatic Covid-19
Age 5or6yr 5468 26 10 1190 367 69 (30 to 91) 822 (224 10 1444)
Age7to9yr 9445 45 20 97 49] 49 (610 76) 480 (39 to 919)
Age10 or 1 yr 7473 62 38 1614 1029 36 (0 to 61) 585 (-3 10 1195)

The total population in each study group represents the total number of children in each study group at the first day of the relevant follow-up period.
Risk was estimated with the use of the Kaplan—-Meier estimator.
Documented SARS-CoV-2 infection was confirmed on polymerase-chain-reaction testing.



Safety, immunogenicity, and reactogenicity of BNT162b2
and mRNA-1273 COVID-19 vaccines given as fourth-dose
boosters following two doses of ChAdOx1 nCoV-19 or
BNT162b2 and a third dose of BNT162b2 (COV-BOOST):

a multicentre, blinded, phase 2, randomised trial

Alasdair P S Munro*, Shuo Feng*, Leila Janani*, Victoria Cornelius*, Parvinder K Aley, Gavin Babbage, David Baxter, Marcin Bula, Katrina Cathie,
Krishna Chatterjee, Kate Dodd, Yvanne Enever, Ehsaan Qureshi, Anna L Goodman, Christopher A Green, Linda Harndahl, John Haughney,
Alexander Hicks, Agatha A van der Klaauw, Nasir Kanji, Vincenzo Libri, Martin J Llewelyn, Alastair C McGregor, Mina Maallah,

Angela M Minassian, Patrick Moore, Mehmood Mughal, Yama F Mujadidi, Kyra Holliday, Orod Osanlou, Rostam Osanlou, Daniel R Owens,
Mihaela Pacurar, Adrian Palfreeman, Daniel Pan, Tommy Rampling, Karen Regan, Stephen Saich, Tanveer Bawa, Dinesh Saralaya, Sunil Sharma,
Ray Sheridan, Emma C Thomson, Shirley Todd, Chris Twelves, Robert C Read, Sue Charlton, Bassam Hallis, Mary Ramsay, Nick Andrews,

Teresa Lambe, Jonathan S Nguyen-Van-Tam, Matthew D Snapet, Xinxue Liut, Saul N Faustt, on behalf of the COV-BOOST study group#

Summary

Background Some high-income countries have deployed fourth doses of COVID-19 vaccines, but the clinical need,
effectiveness, timing, and dose of a fourth dose remain uncertain. We aimed to investigate the safety, reactogenicity,
and immunogenicity of fourth-dose boosters against COVID-19.

Methods The COV-BOOST trial is a multicentre, blinded, phase 2, randomised controlled trial of seven COVID-19
vaccines given as third-dose boosters at 18 sites in the UK. This sub-study enrolled participants who had received
BNT162b2 (Pfizer-BioNTech) as their third dose in COV-BOOST and randomly assigned them (1:1) to receive a fourth
dose of either BNT162b2 (30 pg in 0-30 mL; full dose) or mRNA-1273 (Moderna; 50 pg in 0-25 mL; half dose) via
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SARS-CoV-2 anti-spike protein IgG titre (ELU/mL)

Wild-type cellular response (SFCs per 10° PBMGs)

A Full-dose BNT162b2 Half-dose mRNA-1273
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Association of Receipt of the Fourth BNT162b2 Dose
With Omicron Infection and COVID-19 Hospitalizations
Among Residents of Long-term Care Facilities
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Figure 2. Cumulative Incidence of the Study End Points by Study Group
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VISION: mRNA VE for hospitalization among immunocompetent adults 218 years
by number of doses and time since last dose receipt and variant predominance,
mid-Dec 2021-mid-May 2022

Days since most

recent dose, Adjusted VE
Total CLI cases median (IQR) % (95% ClI)
BA.1 period (days since most recent dose)
Unvaccinated 14960 6,862 Ref.
2doses (14-149) 4 547 297 105 (73, 129) 69 (64 - 73)
2doses (2150)  gg95 2559 290 (252, 322) 61 (59 - 64)
3 doses (7-119) 9.229 780 72 (48, 94) 92 (91 - 93)
3 doses (2120) 1,505 82 132 (125, 143) 86 (82 - 89)
BA.2/BA.2.12.1 period (days since most recent dose)
Unvaccinated 4,654 290 Ref.
2 doses (14-149) 245 7 99 (71, 127) 61 (8 - 83)
2 doses (2150) 3,574 235 368 (305, 408) 30 (14 - 42)
3 doses (7-119) 1,807 55 96 (76, 109) 71 (59 - 79)
3 doses (2120) 5,629 336 166 (146, 186) 55 (45 - 64)
4 doses (7-59)* 737 40 23 (14, 32) 80 (69-86)

* Only estimated among adults 250 years of age
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CDC, preliminary unpublished data. Individuals with prior infections excluded. Adjusted for calendar time, geographic region, age, sex, race, ethnicity, local virus circulation, respiratory or non-respiratory underiying

medical conditions, and propensity to be vaccinated.
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Efficacy of a Fourth Dose of Covid-19

mRNA Vaccine against Omicron

This letter was published on March 16, 2022, at NE|M.org.

C Efficacy against SARS-CoV-2 Infection
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Figure 1 (facing page). Immunogenicity and Efficacy
of a Fourth Dose of mRNA Vaccine.

Panel A shows IgG titers after three doses of BNT162b2
plus a fourth dose of a messenger RNA (mRNA) vac-
cine (either BNT162b2 or mRNA-1273). Panel B shows
live-virus neutralization efficacy against different strains
(Hu-1 [wild type], B.1.617.2 [delta], and B.1.1.529 [omi-
cron]) at different time points. In Panels A and B, geo-
metric mean titers are shown, and I bars indicate the
95% confidence intervals; the dashed horizontal line
indicates the cutoff for diagnostic positivity. Panel C
shows the cumulative incidence of any severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2) infec-
tion among BNT162b2 and mRNA-1273 recipients and
their matched controls. The dashed lines indicate 95%
confidence intervals.
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U.S. FDA advisers recommend
change to COVID vaccine
composition for fall

By Michael Erman and Leroy Leo
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Potential Evolution of COVID-19

Increased indoor activity

Waning immunity in the population
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Potential for emergence of novel variants
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Variant Strain Selection Timeline

VRBPAC
meeting to
discuss
boosters

(6 Apr 22)

VRBPAC meeting
to discuss variant
selection for
booster
composition

(28 Jun 22)

recommendation
on SARS-CoV-2
variant strain
composition for
Fall 2022

(By early July)

Manufacturing of
vaccines doses with
recommended
strain composition

(Following FDA
recommendation)

Administration of
booster vaccines
to appropriate
populations

(Starting October)




BioNTech, Pfizer to start testing

universal vaccine for coronaviruses
Ludwig Burger - June 29, 20226:45 AM PDTLast Updated 32 min ago

June 29 (Reuters) - Germany's BioNTech (22UAy.DE), Pfizer's (PFE.N)
partner in COVID-19 vaccines, said the two companies would start tests on
humans of next-generation shots that protect against a wide variety of

coronaviruses in the second half of the year.

Their experimental work on shots that go beyond the current approach
include T-cell-enhancing shots, designed to primarily protect against
severe disease if the virus becomes more dangerous, and pan-coronavirus

shots that protect against the broader family of viruses and its mutations.
Advertisement - Scroll to continue

In presentation slides posted on BioNTech's website for its investor day,
the German biotech firm said its aim was to "provide durable variant

protection".

The two partners, makers of the Western world's most widely used COVID-
19 shot, are currently discussing with regulators enhanced versions of their
established shot to better protect against the Omicron variant and its

sublineages. read more



619 eligible participants enrolled who
received a 2-injection primary series of 100 pg mRNA-1273 and 50 ug mRNA-1273 booster

v v
461 enrolled from Phase 3 COVE trial 358 enrolled from US EUA Pool
h 4 i
264 assigned to receive 50-ug mRNA-1273 booster 115 assigned to receive 50-uyg mRNA-1273 booster
197 assigned to receive 50-ug mRNA-1273.214 booster 243 assigned to receive 50-pg mRNA-1273.214 booster

‘ v

377 received injection of 437 received injection of
50-pg mRNA-1273* 50-pg of mMRNA-1273.214
| 2 discontinued study
2 withdrawal of consent
v v
377 study ongoing 435 study ongoing

doi: https://doi.org/10.1101/2022.06.24.22276703



A. Ancestral SARS-CoV-2 (D614G)
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Figure 2. Solicited Local and Systemic Adverse Reactions
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Genetic Distance of SARS-CoV-2 Variants
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Adapted from Science Immunology
https://www.science.org/doi/10.1126/sciimmunol.abg4450

Note that BA.4, BA.5 theoretical, not yet defined (mapped)

https://www.science.org/doi/10.1126/science.abm1208

From Science, Fitness based on 6.4 million SARS-CoV-2
genomes; Fitness is a composite of lineage growth, basic

reproduction number, immune evasion, and generation time.
Note this graph does not show BA.4/5 which would be off the
chart
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Do it all to stop COVID-19,

including getting vaccinated as
soon as It Is your turn.
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