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Figure S1. Key spike mutation in BA.2.75 subvariants. (A) Summary of spike mutations in SARS-CoV-2
VOCs. The convergent mutations are shown in blue and unique mutations among BA.2.75 subvariants are
shown in orange. (B) The Venn diagram shows the number of shared spike mutations among BQ.1.1, XBB.1.5,
CH.1.1, and DS.1 compared to BA.2. The RBD mutations shared by at least two subvariants are displayed.
Related to Figure 1.
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Figure S2. Neutralization of pseudotyped SARS-CoV-2 subvariants by polyclonal sera from “3 shots WT
+ bivalent” cohort. “3 shots WT + bivalent” refers to individuals vaccinated with three doses of the wildtype
mRNA vaccine and subsequently one dose of a WA1/BA.5 bivalent mRNA vaccine. The results are shown as
dots with geometric mean (red line). Values above the dots denote the raw geometric mean 1D5, values and the
sample size (n) is shown on the lower left. The limit of detection is 100 (dotted line). Comparisons were made
against BA.2.75 and the fold changes in 1D5, values are shown, with resistance to neutralization highlighted in
red and sensitization in green. Statistically significant fold changes (p <0.05, determined by using two-tailed
Wilcoxon matched-pairs signed-rank tests) are highlighted in bold. Related to Figure 4.



Table S1. Neutralization 1Cg, values for indicated pseudotyped D614G, BA.4/5, BA.2.75, and BA.2.75
subvariants by mAbs. Related to Figure 3.

NTD- RBD mAbs c
ICso (hg/mb NTD gp, SP1 Class 1 Class 2 Class 3 Cliss s
+

Spike mutations § 8 % e o 8 &8

Pseudo-viruses in the background of 3 3|3 58 8 88
BAZT A

D614G NA
BA.4/5 NA
|BA.2.75 NA
BL.1 R346T/D574V
BM.4.1/BA.2.75.7|F486S
BM.4.1.1 R346T/F4865 ! ! ¥ 1.326| >10 2150
BN.1 R346T/K356T/F490S . 0018 X ; 3,717 |08l 2.347
CH.1 R346T/F486S/K444T i >10 >10 | >10 6.003| >10 >10
CH.1.1 R346T/F486S/L452R/K444T >10 >10
DS.1 R346T/K356T/R403K/F486S/K444T [N
BA.2.75.1 D574V
BA.2.75.2 R346T/F486S/D1199N
BA.2.75.4 L452R >10
BA.2.75.5 K356T >10
BA.2.75.6 R346T
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Table S2. Demographics of clinical cohorts in this study. Related to Figure 4.

Days post-vaccination or

Documented

Sample ID Vaccine type and infected strain sinfection (after last exposure) COVID-19 Age Gender Race/Ethnicity
3 shots WT
1 MRNA-1273/mRNA-1273/mRNA-1273 29 No 66 Female White
2 BNT162b2/BNT162b2/BNT162b2 30 No 68 Male White
3 BNT162b2/BNT162b2/BNT162b2 14 No 64 Female Asian
4 BNT162b2/BNT162b2/BNT162b2 34 No 55 Male Asian
5 BNT162b2/BNT162b2/BNT162b2 34 No 45 Male Asian
6 BNT162b2/BNT162b2/BNT162b2 15 No 48 Female Asian
7 BNT162b2/BNT162b2/BNT162b2 29 No 71 Male Asian
8 BNT162b2/BNT162b2/BNT162b2 87 No 66 Female Asian
9 BNT162b2/BNT162b2/BNT162b2 84 No 26 Male White
10 mMRNA-1273/mRNA-1273/mRNA-1273 23 No 28 Female White
11 BNT162b2/BNT162b2/mRNA-1273 32 No 39 Male Asian
3 shots WT + bivalent
12 BNT162b2/BNT162b2/BNT162b2/Moderna Bivalent 24 No 38 Female White
13 BNT162b2/BNT162b2/BNT162b2/Moderna Bivalent 27 No 42 Female White
14 mRNA-1273//mRNA-1273/mRNA-1273/Moderna Bivalent 24 No 36 Male White
15 BNT162b2/BNT162b2/BNT162b2/Pfizer Bivalent 25 No 37 Female White
16 BNT162b2/BNT162b2/BNT162b2/Pfizer Bivalent 24 No 36 Male White
17 BNT162b2/BNT162b2/BNT162b2/Pfizer Bivalent 25 No 49 Female White
18 BNT162b2/BNT162b2/BNT162b2/Moderna Bivalent 25 No 37 Female Asian
19 BNT162b2/BNT162b2/BNT162b2/Pfizer Bivalent 26 No 45 Male White
20 BNT162b2/BNT162b2/mRNA-1273/Moderna Bivalent 26 No 43 Female White
21 mMRNA-1273/mRNA-1273/mRNA-1273/Moderna Bivalent 29 No 32 Female White
22 BNT162b2/BNT162b2/BNT162b2/Pfizer Bivalent 26 No 43 Female White
23 BNT162b2/BNT162b2/mRNA-1273/Moderna Bivalent 29 No 38 Female White
24 BNT162b2/BNT162b2/BNT162b2/Moderna Bivalent 28 No 38 Female White
25 BNT162b2/BNT162b2/mRNA-1273/Moderna Bivalent 27 No 36 Female White
26 BNT162b2/BNT162b2/BNT162b2/Moderna Bivalent 30 No 24 Female White
27 mRNA-1273/mRNA-1273/mRNA-1273/Moderna Bivalent 30 No 32 Female Asian
28 BNT162b2/BNT162b2/mRNA-1273/Moderna Bivalent 23 No 39 Male Asian
29 BNT162b2/BNT162b2/BNT162b2/Pfizer Bivalent 30 No 26 Female Asian
BA.2 breakthrough
30 BNT162b2/BNT162b2/BA.2 *14 Yes 50 Female Asian
31 BNT162b2/BNT162b2/BNT162b2/Ad26.COV2.S/BA.2 *22 Yes 69 Male Asian
32 BNT162b2/BNT162b2/mRNA-1273/BA.2 *16 Yes 32 Male Asian
33 mMRNA-1273/mRNA-1273/mRNA-1273/BA.2 *14 Yes 34 Male Asian
34 BNT162b2/BNT162b2/mRNA-1273/BA.2 *19 Yes 33 Female Asian
35 BNT162b2/BNT162b2/mRNA-1273/BA.2 *18 Yes 29 Female Asian
36 BNT162b2/BNT162b2/monovalent boost/BA.2 *122 Yes 22 Male White
37 MRNA-1273/mRNA-1273/monovalent boost/BA.2 *164 Yes 30 Female White
38 BNT162b2/BNT162b2/monovalent boost/BA.2 *94 Yes 30 Female White
BA.4/5 breakthrough
39 BNT162b2/BNT162b2/BNT162b2/BA.5 *29 Yes 44 Female Unknown
40 BNT162b2/BNT162b2/mRNA-1273/BA.5 *29 Yes 36 Female Asian
41 BNT162b2/BNT162b2/BNT162b2/BNT162b2/BA.5 *31 Yes 54 Female White
42 BNT162b2/BNT162b2/BNT162b2/BNT162b2/BA.5 *28 Yes 69 Male White
43 BNT162b2/BNT162b2/BNT162b2/BNT162b2/BA.5 *42 Yes 44 Male White
44 BNT162b2/BNT162b2/BNT162b2/BNT162b2/BA.5 *28 Yes 41 Female White
45 BNT162b2/BNT162b2/BNT162b2/BNT162b2/BA.5 *31 Yes 29 Female White
46 BNT162b2/BNT162b2/BNT162b2/BNT162b2/BA.5 *29 Yes 48 Female White
47 BNT162b2/BNT162b2/BNT162b2/BNT162b2/BA.5 *29 Yes 49 Female Asian
48 BNT162b2/BNT162b2/mRNA-1273/BNT162b2/BA.5 *28 Yes 37 Female White
49 MRNA-1273/mRNA-1273/BNT162b2/BA.5.2.1 *29 Yes 29 Female White
50 BNT162b2/BNT162b2/BNT162b2/BA.5 *22 Yes 61 Female White
51 MRNA-1273/mRNA-1273/mRNA-1273/BA.5 *15 Yes 28 Female White
52 MRNA-1273/mRNA-1273/mRNA-1273/BA.5 *21 Yes 24 Female White
53 BNT162b2/BNT162b2/BNT162b2/BA.5 *75 Yes 35 Female White
54 BNT162b2/BNT162b2/mRNA-1273/BA.5 *63 Yes 46 Female White
55 BNT162b2/BNT162b2/BNT162b2/BA.5 *28 Yes 55 Male Asian
56 BNT162b2/BNT162b2/BNT162b2/BA.5 *17 Yes 57 Femgle White




