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Development nasal vaccine for corona virus using hyalronic acid-coated polymer
micelles

Ohya, Yuichi
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In_this study, we developed a nasal vaccine system against a new type of
coronavirus(SARS-CoV-2) using highly stable biodegradable polymer micelles with a positive charge on
the surface and coated with hyaluronic acid (HA), which has an affinity for dendritic cells. We
prepared HA-coated micelles carrying the SARS-CoV-2 spike protein (CoV-SP) as an antigen and applied
them to bone marrow-derived dendritic cells (BMDCs). Then, we observed high uptake into BMDCs and
activation such as cytokine production ability and MHC class Il antigen expression. In addition,
nasal administration of the HA-micelles to mice successfully induced the secretion of
CoV-SP-specific 1gG in the blood and CoV-SP-specific IgA in saliva and nasal exudate.



MRNA

109G 1A

AB
(PLys*-b-PLLA)
(HA) HA 12)

Negatively charged

a § ] SARS-CoV-2
{Nﬁu O\HLO o\(,\% Spike Protein
m O A

HA (CD44) { PLystbpLLA | R= (CHANHS

2 &
CD44 =ia ’\S ' & o
il : 4
Hyaluronic acid (HA") PLys*-b-PLLA micelle
Negatively charged Positively charged
\ 1 Nasal
vaccation
(OVA) - ) %
Polyion p \
CpG-DNA HA oo
HA coated mi::'elle containing
SARS-CoV-2 Spike Protein and CpG-DNA
OVA 1gG
OVA IgA 1. Schematic illustration of the concept for this study.
3
SARS-CoV-2
(S-protein) (1) OVA
PLys™-b-PLLA
S-protein 8.9 pH
S-protein pH S-protein
CpG-DNA PLys™b-PLLA micelle HA
S-protein Lactoferrin (Lac) HA
S-protein HA
D PLys"-b-PLLA PLys"-b-
PLLA PLys*-b-PLLA S-protein  CpG-DNA HA
HA Sprotein  CpG-DNA
uv HA S-protein CpG-
DNA Invitro C57BL/6
(BMDC) HA

(CLSM) (FCM) Invivo



C57BL6/N 1 HA S

protein CpG-DNA 21
S-protein 1gG IgA ELISA
Lac Lac CpG-DNA
HA
IH-NMR GPC 7,600 PLys*-b-PLLA
DLS 56 nm +52.1mV PLys'-
b-PLLA Sprotein  CpG-DNA HA DLS
143nm —-24.8mV
HA uv Sprotein  CpG-
DNA 57% 73% Invitro CLSM
FCM HA BMDC S-protein  CpG-DNA
( 2 BMDC HA
CD44
S-protein 1gG S-protein
IgA HA Sprotein  CpG-DNA
S-protein 1gG 5 S-protein 1gG
15 S-protein IgA ( 3

S-protein, CpG-DNA Hoechst 33342  FITC (SARS-CoV-2 1R (CpG-DNA) Overlay

- (nuclear) Spike Protein
' SARS-CoV-2 i
-CoV-
HA Spike Protein
, AVAVAY)
HA CpG-DNA

S-protein and CpG-DNA! -.

HA coated micelle
containing

Sprotein  CpG- . . .
P b 2. Observation of BMDCs using confocal laser microscopy.

! *P<0.05 [ .
<0.!
I gA 5000 Buffer solution Buffer solution
. S-protein and CpG-DNA solution 25 . S-protein and CpG-DNA solution
. HA coated micelle containing . HA coated micelle containing
4000 S-protein and CpG-DNA S-protein and CpG-DNA
! 20
S-protein

3000

-
o

2000

-
=)

1000

S-protein specific IgG titer in serum
wn

S-protein specific IgA titer in nasal wash

o L_NDND N.D . N.D N.D N.D
7days 14days 21days

3. Sprotein specific IgG antibody titers in serum (left) and IgA antibody titers
nasal wash (right) of intranasally-immunized mice.
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