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lung cells more efficiently than 
BA.2pp (1∙6× increase) but similarly 
to BA.4/BA.5pp and less efficiently 
than B.1pp, which represents the virus 
circulating early in the pandemic 
(January–May, 2020; 1∙7× reduction). 
For the remaining cell lines, entry 
efficiency of BA.2pp, BA.2.75pp, and 
BA.4/BA.5pp were similar (appendix p 2). 

The ability of the SARS-CoV-2 
spike protein to fuse cells and cause 
the formation of multinucleated 
giant cells is believed to contribute 
to pathogenesis.5 In our quantitative 
fusion assay, cell–cell fusion capacity 
of BA.2.75 spike was higher than 
BA.2 spike (1∙5× increase), similar 
to BA.4/BA.5 spike, and lower than 
B.1 spike (1∙2× reduction) and the delta 
(B.1.617.2) variant spike (1∙6× reduced; 
appendix p 2). 

Next, we assessed BA.2.75 neu-
tralisation by monoclonal antibodies 
for COVID-19 treatment. Three of ten 
antibodies did not neutralise BA.2.75pp, 
and seven antibodies showed 
reduced neutralisation compared 
with B.1pp (3∙7–922× reduction), 
with bebtelovimab and cilgavimab 
neutralising BA.2.75pp most effi ciently 
(appendix p 2). 

Finally, we investigated BA.2.75 
neutral isation by antibodies 
induced after vaccination or break-
through infection during the delta 
(October, 2021, to January, 2022) or 
early omicron (February–May, 2022, 
dominated by BA.1 and BA.2) waves 
in Germany. While the two-dose 
BNT162b2 primary immunisation 
schedule did not induce robust 
neutralising activity against BA.2pp, 
BA.2.75pp, or BA.4/BA.5pp, a third dose 
of the vaccine strongly increased 
omicron sublineage neutralisation. 
However, neutralisation of BA.2.75pp 
and BA.4/BA.5pp was moderately 
reduced compared with BA.2pp 

(2∙1× reduction for BA.2.75pp and 
2∙2× reduction for BA.4/BA.5pp), and 
breakthrough infection during the 
delta wave induced substantially less 
neutralising activity against all three 
omicron sublineages as compared 
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evasion, especially against conva-
lescents from BA.4 and BA.5 
breakthrough infection, contributes 
to the emergence and rapid spread 
of multiple Arg346-mutated BA.4 
and BA.5 sublineages. The decreased 
neutralisation titres of plasma samples 
from BA.5 breakthrough-infection 
convalescents indicate worrisome 
potential reinfection of BA.4.6 after 
the recovery from BA.4 or BA.5 
infection. Importantly, individuals 
that received Evusheld as long-term 
prophylaxis, especially those that are 
immunodeficient or exhibit high-
risk comorbidities, are at particular 
risk of those subvariants. Also, BA.4 
and BA.5-based vaccine boosting 
strategies should be evaluated in light 
of the prevalence of these BA.4 and 
BA.5 subvariants.
YC and XSX are co-founders of Singlomics 
Biopharmaceuticals and inventors of patents 
associated with SARS-CoV-2 neutralising 
antibodies. All other authors declare no competing 
interests. FJ and YY contributed equally.

Fanchong Jian, Yuanling Yu, 
Weiliang Song, Ayijiang Yisimayi, 
Lingling Yu, Yuxue Gao, Na Zhang, 
Yao Wang, Fei Shao, Xiaohua Hao, 
Yanli Xu, Ronghua Jin, Youchun Wang, 
Xiaoliang *Sunney Xie, *Yunlong Cao
sunneyxie@biopic.pku.edu.cn 
yunlongcao@pku.edu.cn

Biomedical Pioneering Innovation Center (FJ, WS, AY, 
XSX, YC), College of Chemistry and Molecular 
Engineering (FJ), and School of Life Sciences (WS, 
AY), Peking University, Beijing, China; Changping 
Laboratory, Beijing, China (YY, LY, YG, NZ, YaW, FS, 
YoW, XSX, YC); Beijing Ditan Hospital, Capital Medical 
University, Beijing, China (XH); Division of HIV/AIDS 
and Sex-transmitted Virus Vaccines, Institute for 
Biological Product Control, National Institutes for 
Food and Drug Control, Beijing, China (YoW)

1 Tegally H, Moir M, Everatt J, et al. Emergence 
of SARS-CoV-2 omicron lineages BA.4 and 
BA.5 in South Africa. Nat Med 2022; published 
on June 27. https://www.nature.com/articles/
s41591-022-01911-2 (preprint).

2 Cao Y, Yisimayi A, Jian F, et al. BA.2.12.1, BA.4 
and BA.5 escape antibodies elicited by 
omicron infection. Nature 2022; 
608: 593–602.

3 Chen C, Nadeau S, Yared M, et al. 
CoV-Spectrum: analysis of globally shared 
SARS-CoV-2 data to identify and characterize 
new variants. Bioinformatics 2021; 
38: 1735–37.

4 Iketani S, Liu L, Guo Y, et al. Antibody evasion 
properties of SARS-CoV-2 omicron 
sublineages. Nature 2022; 604: 553–56.

Lung cell entry, cell–cell 
fusion capacity, and 
neutralisation 
sensitivity of omicron 
sublineage BA.2.75

The SARS-CoV-2 omicron (B.1.1.529) 
variant evades antibody-mediated 
neutralisation with high efficiency, 
challenging efforts to contain the 
COVID-19 pandemic through vac -
cination. Several omicron sub   lin eages 
evolved since January, 2022, with some 
displaying elevated neutralisation 
resistance over early sublineages like 
BA.1, BA.1.1, and BA.2.1,2 Recently, the 
novel omicron sublineage BA.2.75, 
which has a unique constellation of 
spike protein mutations (appendix 
p 2), was identified in India and 
the proportion of infections due to 
BA.2.75 is steadily increasing.3

We investigated the host cell entry 
and neutralisation sensitivity of BA.2.75 
using pseudovirus particles (pp), 
which adequately model SARS-CoV-2 
host cell entry and its neutralisation.4 
Particles bearing BA.2.75 spike 
(BA.2.75pp) entered Calu-3 human 

Published Online 
September 15, 2022 
https://doi.org/10.1016/
S1473-3099(22)00591-6

See Online for appendix

For geographic distribution 
and other data by SARS-CoV-2 
strain see https://cov-spectrum.
org

https://cov-spectrum.org


Correspondence

1538 www.thelancet.com/infection   Vol 22   November 2022

9 Pajon R, Doria-Rose NA, Shen X, et al. SARS-
CoV-2 omicron variant neutralization after 
mRNA-1273 booster vaccination. N Engl J Med 
2022; 386: 1088–91.

10 Vanshylla K, Tober-Lau P, Gruell H, et al. 
Durability of omicron-neutralising serum 
activity after mRNA booster immunisation in 
older adults. Lancet Infect Dis 2022; 
22: 445–46.

training groups RTG1660 and TRR130, 
the Bayerische Forschungsstiftung (Project CORAd), 
and the Kastner Foundation. GMNB acknowledges 
funding by German Center for Infection Research 
(grant number 80018019238) and a European 
Regional Development Fund (Defeat Corona, grant 
number ZW7-8515131). All other authors declare no 
competing interests. 

Prerna Arora, Inga Nehlmeier, 
Amy Kempf, Anne Cossmann, 
Sebastian R Schulz, 
Alexandra Dopfer-Jablonka, Eva Baier, 
Björn Tampe, Onnen Moerer, 
Steffen Dickel, Martin S Winkler, 
Hans-Martin Jäck, Georg M N Behrens, 
Stefan Pöhlmann, *Markus Hoffmann
mhoffmann@dpz.eu

Infection Biology Unit, German Primate Center, 
Göttingen 37077, Germany (PA, IN, AK, SP, MH); 
Faculty of Biology and Psychology (PA, AK, SP, MH) 
and Department of Nephrology and Rheumatology 
(EB, BT) and Department of Anesthesiology (OM, SD, 
MSW), University Medical Center Göttingen, Georg-
August-University Göttingen, Göttingen, Germany; 
Department for Rheumatology and Immunology, 
Hannover Medical School, Hannover, Germany (AC, 
GMNB, AD-J); German Centre for Infection Research, 
partner site Hannover-Braunschweig, Hannover, 
Germany (AD-J, GMNB); Division of Molecular 
Immunology, Department of Internal Medicine 3, 
Friedrich-Alexander University of Erlangen-
Nürnberg, Erlangen, Germany (SRS, H-MJ)

1 Arora P, Kempf A, Nehlmeier I, et al. 
Augmented neutralisation resistance of 
emerging omicron subvariants BA.2.12.1, 
BA.4, and BA.5. Lancet Infect Dis 2022; 
22: 1117–18.

2 Yamasoba D, Kosugi Y, Kimura I, et al. 
Neutralisation sensitivity of SARS-CoV-2 
omicron subvariants to therapeutic 
monoclonal antibodies. Lancet Infect Dis 2022; 
22: 942–43.

3 Chen C, Nadeau S, Yared M, et al. 
CoV-spectrum: analysis of globally shared 
SARS-CoV-2 data to identify and characterize 
new variants. Bioinformatics 2021; 38: 1735–37.

4 Schmidt F, Weisblum Y, Muecksch F, et al. 
Measuring SARS-CoV-2 neutralizing antibody 
activity using pseudotyped and chimeric 
viruses. J Exp Med 2020; 217: e20201181.

5 Bussani R, Schneider E, Zentilin L, et al. 
Persistence of viral RNA, pneumocyte syncytia 
and thrombosis are hallmarks of advanced 
COVID-19 pathology. EBioMedicine 2020; 
61: 103104.

6 Gruell H, Vanshylla K, Tober-Lau P, et al. 
Neutralisation sensitivity of the SARS-CoV-2 
omicron BA.2.75 sublineage. Lancet Infect Dis 
2022; published online Sept 6. https://doi.
org/10.1016/S1473-3099(22)00580-1.

7 Sheward DJ, Kim C, Fischbach J, et al. Evasion of 
neutralising antibodies by omicron sublineage 
BA.2.75. Lancet Infect Dis 2022; published 
online Sept 1. https://doi.org/10.1016/
S1473-3099(22)00524-2.

8 Arora P, Zhang L, Rocha C, et al. Comparable 
neutralisation evasion of SARS-CoV-2 omicron 
subvariants BA.1, BA.2, and BA.3. 
Lancet Infect Dis 2022; 22: 766–67.

with B.1pp (9∙4× reduction for BA.2, 
11∙7× reduction for BA.2.75, and 
39∙0× reduction for BA.4/BA.5). By 
contrast, breakthrough infection 
during the omicron wave induced 
higher omicron sublineage neutra-
lisation, although neutralisation 
of BA.2.75pp and BA.4/BA.5pp was 
significantly lower as compared with 
BA.2pp (2∙8× reduction for BA.2.75pp 
and 3∙6× reduction for BA.4/BA.5pp; 
appendix p 2).

Although our results await con-
firmation with authentic virus and 
primary cells, BA.2.75 might be more 
adept than BA.2 at infecting the lower 
airways and inducing cell–cell fusion, 
which could indicate an elevated 
intrinsic pathogenic potential. More-
over, we identified bebtelovimab 
(also known as LYCoV-1404) 
and the cilgavimab–tixagevimab 
antibody combination as treatments 
for BA.2.75-infected individuals. 
The observation that BA.2.75 and 
BA.4/BA.5 display lower neutralisation 
sensitivity compared with BA.2 
suggests that this trait might 
enable them to outcompete BA.2 in 
subpopulations with vaccination or 
infection-induced immunity. Finally, 
our data confirm and extend the 
findings of two recent studies6,7 and 
provide evidence that three vaccine 
doses are required to induce potent 
neutralising activity against BA.2.75, 
similar to what has been shown for 
other omicron sublineages.8–10
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Omicron sublineage 
BA.2.75.2 exhibits 
extensive escape from 
neutralising antibodies
SARS-CoV-2 omicron sublineage 
BA.2.75 expanded rapidly in parts 
of the world, but it has so far not 
outcompeted BA.5 globally. Despite 
similar geometric mean neutralising 
titres (GMT) to BA.5, BA.2.75 
remained sensitive to classes of 
antibodies that BA.5 had escaped,1,2 
suggesting scope for antibody evasion. 
The emergence of a sublineage of 
BA.2.75 carrying additional muta-
tions R346T, F486S, and D1199N 
(BA.2.75.2; figure A; appendix 
p 1), growing rapidly (appendix p 2), 
suggested more extensive escape from 
neutralising antibodies.

F486V contributed to escape in 
BA.5,3 mutations at spike residue 346 
have occurred in earlier variants,4,5 
and have been specifically highlighted 
for their capacity to confer additional 
in escape in omicron.6 Numerous 
sublineages of the omicron variant 
have been detected carrying con-
vergent mutations at position 346. 
R346S is present in BA.4.7, and 
R346I in BA.5.9.7 BA.4.6, carrying 
R346T and N658S, is currently the 
dominant 346T-carrying lineage, 
detected across a wide geographic 
distribution. Similarly, several lineages 
are emerging carrying mutations 
at residue 486, including BA.2.10.4 
harbouring a highly mutated spike, 
including F486P.

Here we report the sensitivity 
of emerging omicron sublineages 
BA.2.75.2, BA.4.6, and BA.2.10.4 to 
neutralisation by a panel of clinically 
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