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Virological 
characteristics of the 
SARS-CoV-2 KP.3.1.1 
variant
The SARS-CoV-2 JN.1 variant 
(BA.2.86.1.1), arising from BA.2.86.1 
with spike protein (S) substitution 
S:L455S, outcompeted the previously 
predominant XBB lineages by the 
beginning of 2024.1 Subsequently, 
JN.1 subvariants including KP.2 
(JN.1.11.1.2) and KP.3 (JN.1.11.1.3), 
w h i c h  a c q u i r e d  a d d i t i o n a l 
S substitutions (eg, S:R346T, 
S:F456L, and S:Q493E) have emerged 
concurrently (appendix pp 19–20).2 
Thereafter, JN.1 subvariants, such as 
LB.1 (JN.1.9.2.1), KP.2.3 (JN.1.11.1.2.3), 
and KP.3.1.1 (JN.1.11.1.3.1.1), which 
convergently acquired a deletion of 
serine at position 31 in S (S:S31del) in 
addition to the above substitutions, 
have emerged and have spread as 
of June 2024 (appendix pp 19–20). 
We recently reported the virological 
features of JN.1 subvariants including 
KP.2, KP.3, LB.1, and KP.2.3.2,3 Here, we 
investigated the virological properties 
of KP.3.1.1.

First, we estimated the relative 
effective reproduction number (Re) of 
KP.3.1.1 using a Bayesian multinomial 
logistic model4 based on genome 
surveillance data from Spain, the USA, 
France, Canada, and the UK, where at 
least 40 sequences of KP.3.1.1 have 
been detected as of June 24, 2024 
(appendix pp 9–18 [table] and 19–20 
[figure]). In Spain, the Re of KP.3.1.1 
is over 1·2-fold higher than that of 
JN.1 and even higher than those of 
KP.2, KP.3, LB.1, and KP.2.3 (appendix 
pp 19–20). Additionally, the other 
countries under investigation 
herein show higher Re for KP.3.1.1. 
However, it should be noted there is 
the possibility of overestimation in 
these countries due to limited KP.3.1.1 
sequence numbers. These results 
suggest that KP.3.1.1 will spread 
worldwide along with other JN.1 
sublineages.2,3

We then assessed the virological 
properties of KP.3.1.1 using pseudo-
viruses. Similar to LB.1 and KP.2.3,3 
the pseudovirus of KP.3.1.1 had 
significantly higher infectivity than of 
KP.3 (appendix pp 9–18), suggesting 
that S:S31del increases pseudovirus 
infectivity. Neutralisation of KP.3.1.1 
was tested using (1) convalescent 
serum samples after breakthrough 
infection with XBB.1.5 or EG.5, (2) 
convalescent serum samples after 
the infection with HK.3 or JN.1, and 
(3) serum samples after monovalent 
XBB.1.5 vaccination. The 50% 
neutralisation titre (NT50) against 
KP.3.1.1 was significantly lower than 
KP.3 (1·4–1·6-fold) in all four groups 
of convalescent serum samples tested 
(appendix pp 19–20). KP.3.1.1 also 
showed a 1·3-fold lower NT50 against 
XBB.1.5 vaccine serum samples 
than KP.3 (appendix pp 19–20).1–3,5 
Moreover, KP.3.1.1 showed stronger 
resistance with a 1·3-fold lower NT50 
with statistical significances to the 
convalescent serum samples infected 
with EG.5 and HK.3 compared with 
KP.2.3 (appendix pp 19–20).

Altogether, KP.3.1.1 had a higher Re, 
higher pseudovirus infectivity, and 
higher neutralisation evasion than 
KP.3. These results align with our 
recent report that the JN.1 subvariants 
with S:S31del (eg, KP.2.3 and LB.1) 
showed increased Re, infectivity, and 
immune evasion compared with 
the other JN.1 subvariants without 
S:S31del (eg, JN.1, KP.2, and KP.3).3 
Our data highlight the evolutionary 
significance of S:S31del in the JN.1 
lineages.
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