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No crossreactivity of anti-SARS-CoV-2 spike protein antibodies
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SARS-CoV-2, as well as the measures that were taken around the
world to limit its spread, has killed thousands of people and ruined
industries and economies. Vigorous vaccination campaigns are
being pursued in the hope of ending the pandemic. However,
many people are afraid of vaccination side effects, and one of
these suspected side effects is female infertility due to vaccine-
induced autoreactive antibodies against Syncytin-1 [1]. The spike
protein of SARS-CoV-2, which is the main target of all vaccination
schemes, shares homology to Syncytin-1. Syncytin-1 enables the
fusion of trophoblasts to syncytiotrophoblasts, cells that are
essential for placenta formation, an early step in the establishment
of a pregnancy [2, 3].
This concern was widely refuted by major media such as the

New York Times [4] and in the scientific literature [5]. The most
commonly used argument of critics is that the emergence of
crossreactive antibodies would be unlikely due to the limited
homology between the SARS-CoV-2 spike protein and Syncytin-1.
However, this argument is not convincing, as the epitope
recognized by an antibody can be as small as four amino acids
[6]. To provide a scientific basis for a rational discussion about this
question, we investigated the crossreactivity of anti-spike protein
antibodies with Syncytin-1.
Based on an EMBOSS water pairwise analysis, the overall

amino acid identity and similarity between Syncytin-1 and the
SARS-CoV-2 spike protein are only 8.8% and 15.8%, respec-
tively. Moreover, SARS-CoV-2 spike is much larger than
Syncytin-1. If the comparison is focused on the region (amino
acid 576–1196) that corresponds to smaller Syncytin-1 (538
amino acids), the amino acid identity and similarity increase to
16.8% and 30.2%, respectively. Although these numbers are
low, they are deceiving because there are clusters with high
degrees of homology (Supplementary Fig. 1A). Furthermore, it
needs to be considered that the tertiary structure is more
relevant than the primary sequence homology. Indeed, the two
domains for which crystallography data are available show a
highly similar 3D structure (Supplementary Fig. 1D and
Supplementary Video 1). Given that the epitope that an
antibody recognizes is typically 5–8 amino acids but can be
as small as 4 [6], it is quite possible that antibodies against the
SARS-CoV-2 spike protein crossreact with highly homologous
clusters in Syncytin-1.

Monoclonal antibodies against the SARS-CoV-2 spike protein
have been proposed as a way to treat COVID-19 patients and are
currently being evaluated in clinical trials [7]. To reliably assess the
presence of anti-Syncytin-1 reactivity, we generated a stable
HEK293 cell line expressing Syncytin-1 on the cell surface
(Supplementary Fig. 2). In an in-cell ELISA using HEK293 cells
expressing Syncytin-1 and control HEK293 cells, none of the 10
monoclonal antibodies tested crossreacted with Syncytin-1 (Fig. 1A).
As a control, the specificity of the monoclonal antibodies against
spike was verified by testing their reactivity to a recombinant SARS-
CoV-2 spike receptor-binding domain (RBD) (Fig. 1A).
To determine whether SARS-CoV-2 vaccination leads to the

production of anti-Syncytin-1 antibodies, we analyzed plasma
from 66 individuals collected at 3 different time points:
prevaccination, 21 days after the first dose, and 2 months after
the second dose; binding between the spike protein RBD and
plasma components was verified as a positive control (Fig. 1B).
We did not detect any crossreactivity with Syncytin-1 in the
plasma of vaccinated individuals, in either the pre- or
postvaccination samples, despite an increase in anti-spike
protein titers (Fig. 1B). To determine whether SARS-CoV-2
infection induces antibodies against Syncytin-1, we tested the
plasma of 37 COVID-19 patients collected at 28 days post
recovery, and no anti-Syncytin-1 antibodies were detected in
the plasma of these recovalescent patients (Fig. 1C). These
results lead us to conclude that there is no - or at least no major
- danger of female infertility due to the induction of Syncytin-1
crossreacting antibodies.
Our data are in line with findings from accidental pregnancies in

COVID-19 vaccine trials in the United Kingdom. Their analysis
demonstrated (1) no difference in the rate of accidental pregnan-
cies between vaccinated and unvaccinated women and (2) no
increased miscarriage rate [5]. Another recent study could not find
evidence for an increased frequency of preterm delivery or fetal loss
in women vaccinated during their pregnancy, suggesting that
COVID-19 vaccines do not result in pregnancy disruption [8].
To our knowledge, this is the first study that experimentally

addresses the question of whether vaccination against the SARS-
CoV-2 spike protein induces antibodies against Syncytin-1. We did
not detect crossreactivity between anti-SARS-CoV-2 spike protein
antibodies and Syncytin-1.
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Fig. 1 Anti-spike protein antibodies do not bind to Syncytin-1. Ratio of the optical density (O.D.) values of binding of the indicated
antibodies versus controls. HEK WT cells were used as a control for binding to HEK-Syncytin-1 cells; BSA is a control for SARS-CoV-2 receptor-
binding domain (RBD). (A) Monoclonal antibodies. Each dot represents one technical replicate. B Plasma from vaccinated individuals,
as collected pre-vaccination, 21 days after the 1st dose, and 2 months after the 2nd dose. Each dot represents one plasma sample. C Plasma
of SARS-CoV-2 convalescent patients collected 28 days post-recovery. Each dot represents one plasma sample. Data representative from
one experiment with 3 technical replicates per sample. Depicted are means ± standard deviations; ns not significant, **p < 0.01, ***p < 0.001,
****p < 0.0001 as determined by a two-sided Student’s t test.
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