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[Abstract] Objective To understand the boosting effect of 6 newly designed CpG molecules on the immune
efficacy of SARS-CoV-2 recombinant subunit vaccine in animals, so as to initially screen out the potential CpG
adjuvants. Methods The human-mouse homologous CpG motifs were identified by sequence search and comparison,
and 6 different CpG-oligodeoxynucleotide (ODN)molecules were designed and synthesized. These CpG molecules were
used in combination with SARS-CoV-2 recombinant subunit vaccine, with the existing adjuvant CpG1018 as a
positive control. BALB/c mice were immunized twice at two-week intervals, with weekly orbital blood sampling for

IgG1 and IgG2a indicators. The mice were sacrificed at day 21 after the booster immunization, and the eye blood was
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collected to detect binding antibody inhibition rate, and the lymphocytes were collected for enzyme-linked immunospot
assay. Results At day 14 after the initial immunization, the serum levels of IgG2a and IgG1l in CpG6 group were
3.63+0.27 and 3.44+1.03, which were both higher than those of 2.06+1.30 and 2.06+0.39 in CpG1018 group. At day
14 after the booster immunization, the serum level of IgG2a in CpG6 group was 6.52+0.21, which was higher than that
of 6.33+0.40 in CpG1018 group. The inhibition rates of conjugated antibodies against the prototype strain were
significantly different in all groups after 14 days of initial immunization and 21 days of booster immunization (F=13.66,
12.58, 19.38 and 19.38, P all<0.001). In CpG6 group, the serum inhibition rate in a 10-fold dilution was (64.67+
20.41)% at day 14 after the initial immunization, which was significantly higher than that of (27.84+20.23)% in
CpG1018 group (¢=2.70, P=0.031). At day 21 after the booster immunization, the serum inhibition rates of conjugated
antibodies against the prototype strain and Delta strain in a 1 000-fold dilution were (89.71+4.83)% and (79.04+6.32)%
in CpG6 group, respectively, which were significantly higher than those of (70.84+17.20)% and (52.61+14.22)% in
CpG1018 group (1=2.36, P=0.046; =3.80, P=0.005). The results of enzyme-linked immunospot assay showed that there
was no significant difference in the number of specific IFN-vy-secreting lymphocytes(t=0.76, P=0.469; 1=0.78, P=0.459)
and in the number of specific IL-2-secreting lymphocytes (¢=0.70, P=0.503; 1=0.90, P=0.395) between CpG1018 group
and CpG6 group. Conclusions CpG6 combined with the SARS-CoV-2 recombinant subunit vaccine can produce a
more rapid humoral immune response in mice after initial immunization. After the booster immunization, the effects of

humoral immunity and cellular immunity induced by CpG6 are in non-inferiority to the marketed CpG1018 adjuvant.

« 90 .

CpGo is expected to be a potential alternative adjuvant in vaccines in future.
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immunity; Cellular immunity
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