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This publication by Pfizer employees attempts to show that the antibodies of people vaccinated with Pfizer's anti-Covid-19
vaccine are effective against the UK (B.1.1.7) and SA (B.1.351) variants of SARS-CoV-2.

They produce 3 pseudoviruses expressing a spike protein containing the characteristic mutations of these variants.

These viruses express either the mutations:

N501Y, SA and UK in the RBD of the spike which allows the virus to infect the mouse,

or the 69/70 N501 deletion and the D614 mutation of the UK

or the following 3 mutations of the SA variant: E484K+ N501+ D614.

The neutralizing antibody titers are measured in the sera of 20 vaccinated persons.

Here are the results: The geometric mean neutralization titers (GMTs) of 20 human sera induced by the BTN162b2 vaccine
against the three mutant viruses were 0.81 to 1.46 times higher than the GMTs against the parental virus, indicating small

effects of these mutations on neutralization by sera induced by two doses of BNT162b2.

Reminder

Compared to line B.1, B.1.1.7 has 19 major mutations, including 8 on protein S.

Among them:

N501Y which, by slightly modifying the end of the S protein, seems to improve the binding between this protein and the
ACE2 receptor of the target cells;

P681H which seems to increase the production of S protein by infected cells

two deletions (H69-V70 and Y 144/145) which could modify the three-dimensional structure of the S protein.

Compared to line B.1, B.1.351 has 13 major mutations, including 8 on protein S.

These include:

N501Y and K417N which appear to improve the binding between the S protein and the ACE2 receptor of target cells;

E484K which, by modifying the shape of the end of S, could allow the virus to partially escape antibodies resulting from an
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infection or vaccination using the S protein.|
This publication is criticizable for the following reasons:

1) Why not have tested the antibodies of the vaccinated on pseudoviruses expressing all the mutations of the
variants?

Indeed, other studies show that it is important to test the resistance of the variants to the antibodies on pseudoviruses
possessing all the mutations and deletions of the spike protein and not only those of the RBD: the pseudoviruses
possessing only a part of the mutations are less neutralized than those expressing them all.

This is related to the fact that the in vivo fitness of the virus depends on the set of mutations characteristic of a clade and

not on an isolated mutation.

2) Moreover, most publications use pseudoviruses whereas live viruses have been shown to show lower
neutralization (Mahdi et al, 2020, note ii) : although this late study concerns the efficacy of the Astra Zeneca

vaccine (ChAdOx1 nCoV-19 Covid-19), it is likely that the same phenomenon occurs with mRNA vaccines.

3) In spite of these probable biases, other publications show the reduction of the neutralization of pseudoviruses

by the antibodies of people vaccinated with the Pfizer vaccine:

3a Wang P, Liu L, Iketani S, et al. Increased resistance of SARS-CoV-2 variants B.1.351 and B.1.1.7 to antibody
neutralization. January 26, 2021V,

They use here a VSV-based SARS- CoV-2 pseudoviruses that contain each of the individual mutations as well as one
with all 8 mutations of the B.1.1.7 variant (UKA8) and another with all 9 mutations of the B.1.351 variant (SAA9). The
resistance of B.1.351 is largely conferred by 242-244del and/or R2461.

Vaccine sera

Each vaccinee serum sample was assayed for neutralization against B.1.1.7, B.1.351, and WT viruses. Neutralizing
activity against B.1.1.7 was essentially unchanged, but significantly lower against B.1.351 (12.4 fold, Moderna; 10.3 fold,
Pfizer). No single mutation in B.1.1.7 has an appreciable impact on the neutralizing activity of vaccinee sera. The loss of

neutralizing activity against SAA9 is largely consistent with the loss in B.1.351 live virus neutralization.

3b Another publication by Pfizer and BioNTech employees[V]

This paper proves the opposite of what is written in the abstract, the Pfizer vaccine loses a lot of efficacy in vitro against the
new variants.

The reference strain used does not contain the D614G mutation contrary to the other studies

In addition, the data clearly show a downward trend in almost all sera.
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The article states in the abstract that "the immunized sera had equivalent neutralizing titers for both variants." Again, this is
not correct. Twelve out of sixteen individuals had a titer ratio of less than one when comparing the activity of B.1.1.7 to that
of the Wuhan strain. A conservative a-parametric test (coin flip) shows that the reduction is statistically significant (p<0.05).

Itis incorrect to say that they have "equivalent” titers.

3¢ mRNA vaccine-elicited antibodies to SARS-CoV-2 and circulating variants|vi]

As in the study criticized here, the authors use pseudoviruses each expressing only either one of the characteristic
mutations of the UK or SA variants, or a combination of some. Yet they show the reduction of neutralization by Pfizer (or
Moderna) vaccine sera and the near disappearance of neutralization for the majority of monoclonal antibodies derived from
vaccine sera.

A 3-fold reduction is found for the combination K417N:E484K:N501Y

They conclude that the plasma neutralizing activity elicited by mRNA vaccination is variably but significantly less effective
against particular RBD mutants in the tested panel.

It is also possible that with the gradual disappearance of vaccine immunity, the efficacy of these vaccines erodes faster

against the variants over time.

3d Neutralization of viruses with European, South African, and United States SARS-CoV-2 variant spike proteins by
convalescent sera and BNT162b2 mRNA vaccine-elicited antibodies [vii]

The authors of this study work on pseudoviruses expressing the full mutant spike protein of the variants. Their results
suggest that antibodies elicited by primary infection and by the BNT162b2 mRNA vaccine are likely to maintain protective
efficacy against B.1.1.7 and most other variants but that the partial resistance of virus with the B.1.351 spike protein could
render some individuals less well protected, supporting a rationale for the development of modified vaccines containing
E484K.

Vaccine elicited antibodies neutralized virus with the B.1.1.7 spike protein with titers similar to D614G virus and
neutralized virus with the B.1.351 spike with, on average, a 3-fold reduction in titer

The reduction in titer was attributable to the E484K mutation in the RBD.

The partial resistance of B.1.351 to vaccine elicited antibody could result in reduced level of protection in individuals with
below average neutralizing titer while B.1.351 and E484K were neutralized with a 3.1- and 4.3-fold decrease in titer,
especially since the vaccinated have a zero level of neutralizing antibodies between 0 and 7 days after the vaccine: they

could be even more sensitive to the variants during this period.

3e Another study|viii] by Moderna employees on the neutralization of pseudoviruses by the antibodies of Moderna
vaccinees shows that the reduction in neutralization of pseudoviruses expressing a spike with the K417N-E484K-N501Y-
D614G mutations is 2.7 times, whereas it is 6.4 times when the expressed spike has all the B.1.351 variant mutations.

Therefore, this is not the Pfizer vaccine but the other mMRNA vaccine with identical function.
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4) Are the plasmids expressed correctly?

Moreover, according to Tada et al.[ix] the plasmids incorporated in some pseudoviruses can express the spike protein very
poorly, especially for pseudoviruses comprising the protein with key mutations of the mutants: it should have been verified
in the study under criticism that the mutations studied do not disrupt the expression of the protein and this for each mutation
and for the associated mutations (quote from Tada et al. : Analysis of the B.1 .1.7 and B.1.351 spike proteins containing the
full complement of mutations showed that the B.1.351 spike protein was stable and processed as wild-type while the

B.1.1.7 was poorly expressed and little of the protein was present on virions)

5) All this is far from what is happening in the real world with vaccinated individuals:

A study[x], conducted in Israel on people vaccinated and not vaccinated with Pfizer shows (according to the reviewers of
the study|[xi]) that partially vaccinated individuals were more likely than unvaccinated individuals to be infected with the
B.1.1.7 strain (“U.K. variant”) than with the wildtype strain. Fully vaccinated individuals were more likely than unvaccinated
individuals to be infected with the B.1.351 strain (“South African variant”) than with the wildtype strain.

These results, if verified, suggest that the B.1.1.7/U.K. variant is more effective at breaking through partial vaccination than
the wildtype strain; and that the B.1.351/S.A. variant is more effective at breaking through full vaccination than the wildtype

strain.
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