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BA.2.86 

See: Jesse Bloom: https://slides.com/jbloom/new_2nd_gen_ba2_variant

And: https://github.com/cov-lineages/pango-designation/issues/2183
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Sequences and Metadata

We gratefully acknowledge the authors, originating and submitting laboratories 
of the sequences from GISAID on which this research is based. The original data 
are available from https://www.gisaid.org

Figures are made from tools available at: cov.lanl.gov

Highlights:, emphasis
    i. BA.2.86: A novel SARS-CoV-2 variant with a very distinctive spike was discovered in Israel and Denmark last 
week. It is still very rarely sampled but found in 5 countries. It has been designated a WHO variant under 
monitoring.
   ii. EG.5.1 is still the most rapidly expanding variant
  iii. XBC.1.6 still has a presence in Australia but is not expanding.

https://slides.com/jbloom/new_2nd_gen_ba2_variant
https://www.gisaid.org/


Considerations for Spike reagents and choice 
of natural isolates:
• Representative of the most common expanding form of an emerging 

lineage – it may not be the ancestral form, and not many variants can 
be tested so which do you choose?
• I emphasize variants that are both natural and most representative, as 

co-variation may impact phenotype.
• Often historically with newly divergent forms there have been issues 

with amplicon drop out, assembly… that needs some time to resolve.
• People want to order Spikes very quickly in a case like BA.2.86, so 

uncertainty has to be weighed against a best guess…
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We will need more intact sequences to be sure we have a good call
of the most common version of the spreading forms, but
right now, I think the Michigan sequence or the August 7th Denmark
Spike would be good choices for reagent design. They are intact
in Spike only vary at I670V, so represent the Spike forms of the two clades.  
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The apparent R408S reversion to R in Israel 07/31 
likely sequencing artifact, but whether it

is or isn’t, one-offs are good to avoid in reagents.
If you remove these two cases (408 and 554), 

the Israeli and Michigan sequences are identical

I670V

I670V is found 2x’s and associated with 
the Israel/US clade and tracks with 4 

mutations that define the clade

Uncorrected for possible pipeline errors



ins16MPLF, T19I, R21T, L24-, P25-, P26-, A27S, S50L, H69-, V70-, V127F, G142D, Y144-, 
F157S, R158G, N211-, L212I, V213G, L216F, H245N, A264D, I332V, G339H, K356T, S371F, 
S373P, S375F, T376A, R403K, R408S, D405N, K417N, N440K, V445H, G446S, N450D, 
L452W, N460K, S477N, T478K, N481K, V483-, E484K, F486P, Q498R, N501Y, Y505H, 
E554K, A570V, D614G, P621S, H655Y, I670V, N679K, P681R, N764K, D796Y, S939F, 
Q954H, N969K, P1143L

ins16MPLF, T19I, R21T, L24-, P25-, P26-, A27S, S50L, H69-, V70-, V127F, G142D, Y144-, 
F157S, R158G, N211-, L212I, V213G, L216F, H245N, A264D, I332V, G339H, K356T, S371F, 
S373P, S375F, T376A, R403K, R408S, D405N, K417N, N440K, V445H, G446S, N450D, 
L452W, N460K, S477N, T478K, N481K, V483-, E484K, F486P, Q498R, N501Y, Y505H, 
E554K, A570V, D614G, P621S, H655Y, N679K, P681R, N764K, D796Y, S939F, Q954H, 
N969K, P1143L

hCoV-19/USA/MI-UM-10052670540/2023|EPI_ISL_18110065|2023-08-03

Corrected:

hCoV-19/Denmark/DCGC-647694/2023|EPI_ISL_18114953|2023-08-07



Phenotypic assessment of spike mutations in BA.2.86 
(new highly mutated BA.2 variant: Jesse Bloom

https://slides.com/jbloom/new_2nd_gen_ba2_variant

https://slides.com/jbloom/new_2nd_gen_ba2_variant


Mutations are focused in Spike, 
and under positive selection in Spike

Syn mutation vs reference 
Nonsyn mutations vs reference

SNAP: www.hiv.lanl.gov, Nei and Gojobori

These numbers are normalized
by the number of potential mutations,
nonsyn mutation are ~

I didn’t mark the 
N’s into this figure

In this comparison
the N’s are marked.

Syn Nonsyn Potential syn Potential nonsyn
6 13 5365 19124 non-Spike
6.5 33.5 838 2960 Spike

http://www.hiv.lanl.gov/
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Row Mutation Epitope Shared with BA.2 Shared with XBB.1.5
1 -16M NTD No No
2 -16P NTD No No
3 -16L NTD No No
4 -16F NTD No No
7 R21T - No No
12 S50L - No No
13 H69- - No No
14 V70- - No No
15 V127F - No No
17 Y144- NTD No No
18 F157S NTD No No
19 R158G NTD No No
20 N211- - No No
21 L212I - No No
23 L216F - No No
24 H245O NTD No No
25 A264D - No No
26 I332V - No No
28 N354O Class3 No No
29 K356T Class3 No No
34 R403K Class2, Class1 No No
39 V445H Class2, Class3 No No
41 N450D Class2 No No
42 L452W Class2 No No
46 N481K Class2 No No
47 V483- Class2 No No
48 E484K Class2, Class1 No No
53 E554K - No No
54 A570V - No No
56 P621S - No No
58 I670V - No No
60 P681R - No No
63 S939F - No No
66 P1143L - No No
22 V213G - Yes No
27 G339H Class2, Class3 No Yes
40 G446S Class2, Class3 No Yes
43 N460K Class1 No Yes
49 F486P Class2, Class1 No Yes
5 O17N NTD Yes Yes
6 T19I NTD Yes Yes
8 L24- - Yes Yes
9 P25- - Yes Yes
10 P26- - Yes Yes
11 A27S - Yes Yes
16 G142D NTD Yes Yes
30 S371F Class4, Class2 Yes Yes
31 S373P Class2 Yes Yes
32 S375F - Yes Yes
33 T376A - Yes Yes
35 D405N Class2, Class1 Yes Yes
36 R408S Class1 Yes Yes
37 K417N Class2, Class1 Yes Yes
38 N440K Class3 Yes Yes
44 S477N Class1 Yes Yes
45 T478K Class2 Yes Yes
50 Q498R Class2, Class1 Yes Yes
51 N501Y Class2, Class1 Yes Yes
52 Y505H Class2, Class1 Yes Yes

NTD and RBD mutations in BA.2.86

An enrichment for BA.2.86 
mutations in the NTD and 
RBD class 2 

K356T adds an N-linked glycosylation site: NRT
Rare, but occasional, for example BN.1 carries it
a BA.2.75.5 sublineage



BA.2.86: loss of the proline P1143L may impact 
conserved S2 stem helix antibody epitope

L1145
F1148
L1152
F1156

Stem helix
DH1057, S2P6, 
CC40.8, Cov89-22 

BA.2.86 P1143L

CC40.8 contacts

Stem helix antibodies 
    - rarely induced in natural infection, requires ACE2 binding for 
 epitope exposure
    - very broadly neutralizing across sarbecovirus clades 
 and across SARS-CoV-2 VOCs
   - Can protect against challenge in animals by inhibiting S-mediated 
     membrane fusion 

Also: Jesse Bloom points out deep mutational scanning shows mutations
in P1143 and P1140 improve viral entry

(During the call Jesse noted he tested the stem helix antibodies
CC67.105 and CC9.104 with Dennis Burton, and happily, they were not 
compromised by a mutation at 1143.)
 

Kapingidza… Mihai Azoitei bioRxiv
Engineered Immunogens to Expose Conserved Epitopes 
           Targeted by Broad Coronavirus Antibodies 
     doi: https://doi.org/10.1101/2023.02.27.530277



GISAID sampling: Jul 13 – August 13

In the last month, (Jul 21 – Aug 21), this is the number of sequences deposited in GISAID by continent: 
 - 24 African sequences
 - 55 from South America
 - 6557 from North America
 - 4787 Asia
 - 3531 from Europe
 - 551 from Oceania

The Southern Hemisphere is currently only marginally sampled.
It would be important to find ways so facilitate outreach
to collaborate and improve this situation.



Jul13 – Aug 13 Sources of BA.2.86;
In this slide the BA.2’s
Data were not yet updated to be called
BA.2.86, the “BA.2’s” are actually
the BA.2.86.



BA.2.86 metadata in GISAID and discovery

*
*

https://epicov.org/epi3/epi_set/230823eb?main=true

Virus name Accession ID Collection date Location Additional host information Sampling strategy
hCoV-19/Israel/ICH-741198454/2023 EPI_ISL_18096761 7/31/23 Asia / Israel
hCoV-19/Denmark/DCGC-647646/2023 EPI_ISL_18097315 7/31/23 Europe / Denmark n_infections=2,last_infection_date=2022-01-31
hCoV-19/Denmark/DCGC-647676/2023 EPI_ISL_18097345 7/24/23 Europe / Denmark n_infections=2,last_infection_date=2022-01-10
hCoV-19/Denmark/DCGC-647694/2023 EPI_ISL_18114953 8/7/23 Europe / Denmark n_infections=2,last_infection_date=2022-03-21
hCoV-19/USA/MI-UM-10052670540/2023 EPI_ISL_18110065 8/3/23 North America / USA / Michigan Baseline surveillance
hCoV-19/England/GSTT-YYBYBN4/2023 EPI_ISL_18111770 8/13/23 Europe / United Kingdom / England / London
hCoV-19/USA/VA-GBW-H20-330-6734/2023 EPI_ISL_18121060 8/10/23 North America / USA / Virginia / Loudoun County Traveler from Japan
hCoV-19/South Africa/NICD-N55999/2023 EPI_ISL_18125249 7/28/23 Africa / South Africa / Mpumalanga Baseline Surveillance
hCoV-19/South Africa/NICD-N55967/2023 EPI_ISL_18125259 7/24/23 Africa / South Africa / Gauteng Baseline SurveillanceNew

*Currently proposed reference Spikes based on available data

Thank you!



Grouped Lineages

EG.5.1
lineage
















