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Figure 8. Comparison of the estimated relative growth rates for emerging BA.S, BA.4,
BA.2 and recombinant lineages versus that for specifically BQ.1.1 lineages
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less adept at binding to mutated variants such as Omicron.
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‘Bivalent’ vaccines present portions of both the original virus and its variants (such as Omicron). to try to keep
g 3 up with the evolving virus. In response to a booster dose of this vaccine, some existing memory B cells spark off
the production of more antibodies;: others mature, leading to cells able to make antibodies that bind to Omicron

more strangly: and some new B cells make Omicion-specific antibodes.
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Ngn Opgrtjcje i /‘:ﬁ Some vaccines might be able to target many future SARS-CoV-2 variants. ‘Mosaic’ vaccines stud
nanoparticles with receptor-binding domains (RBDs) from multiple coronaviruses. They might be
able to produce antibodies that can bind to — and so protect against — many related coronaviruses.
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NANOPARTICLEPLATFORMS

Many teams are developing nanoparticles studded
with coronavirus proteins, which they hope will

generate more-potent immune responses. This
example uses ferritin, which self-assembles into a
sphere and can be studded with spike proteins.

Spherical
particle
of ferritin

Spike
protein
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Sprayed or inhaled
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LEADING PLAYERS

Eight vaccines make up almost all of the 16 billion doses produced so far,
of which more than 13 billion have been administered.

— Pfizer-BioNTech — AstraZeneca-Univ. Oxford CoronaVac Sinopharm

—Moderna — Johnson & Johnson Bharat Biotech (Covaxin) Sputnik V — Other

4 00 At i 1 e 0 0 i 0 0 G 1 el T B A S A
Pfizer BNT
?
S AstraZeneca
) CoronaVac
5, SinoPharm
3
©
2
o
8
w
=}
o
@ Moderna
S
8
=

Johnson &Johnson
Bharat Bloteck
Sputnik V

Jan  Mar Méy Jul Sep Nov Jan Mar May JLll Sep Nov lJan
2021 2023

13



E. #ifdoLreF&2—%vx7icfles LY ] 1d COVID Rz TH 5

>

Do

VoFvbE 7uF—nAfifkb, VAN RDOL TR —EAELE X =7 v KGR E
NTW2, Ll VA NVADIAEIZZERZERT, BT LS & T2, FREZEZT,
MR ORE AL (ACE2) % 32 Y (M, decoy)] & L THRMNIZANT, 74 LR EHEES
. VANZRDNRGED L TiERDH B (9). 77 F VTR BCHBRIROEM TH 5,

ACE2 7 a4 OfXGh, ReMRE% { ORER H o 753, W O h ORI T 2 4 DFd
Fichz A Tweb, ACE2 724 DBIFEIE, 2005 412 SARS DHFATORRIC Y A4 — v R
DIN—=FIC X o ThO bRz, NYUDF =L, VALREKRHNICES & Xicflibh 2
Ry Z—ICT a4 DBELETEMAIAAR, 7RG Lz A, 7T a4 OEERIEES L,
~ U A2y AL B o Rz,

(9) Protein decoys for viruses may battle COVID-19 and more | Science | AAAS
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