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+* 14: REH.
2 3 n | HH DNA/RNA- RNA DNA [N:P S 8 4R
SEAP AR A B [uL]
[ng]
1 5 | ®*MFYF DNA-SEAP 20 n/a 50
2 5 | BBEFYT DNA-SEAP 10 15 50
3 5 | BBEFYT DNA-SEAP 10 7.5
4 5 | BEXY)T DNA-SEAP 20 15
5 5 | BEXWT DNA-SEAP 20 7.5
6 5 | BEXY)T RNA-SEAP 1 15 50
MIGLYOL~+ fig 1 15 50
7 5 | E¥vr RNA-SEAP
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% 15: HAOWHM: RNA/DNA OFER.,

i3 DNA-F /(3 | DNA F(3 | 40%0290~ | K =111

RNA-SEAP | RNA 2 [pL] [1L]

[nL] [uL]

1 DNA-SEAP | 40.0 125.0 85.0 250.0
2 DNA-SEAP | 20.0 0.0 230.0 250.0
3 DNA-SEAP | 20.0 0.0 230.0 250.0
4 DNA-SEAP | 40.0 125.0 85.0 250.0
5 DNA-SEAP | 40.0 0.0 210.0 250.0
6 RNA-SEAP |45 0.0 2455 250.0
7 RNA-SEAP |45 0.0 2455 250.0
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& 16: BEXW7THAOER.
IEBEFv) | 40%AD0~ | 100mM DY X e
(=1
= K74 7 A IS
[el] [pal]
[al] [al] [al]
1 2AFYF 0 0 30 270 300
2 EEFv7 120 150 30 0 300
3 el 60 150 30 60 300
4 EEFv7 240 0 30 30 300
5 FEE X+ 7 120 150 30 0 300
6 BEXv7P 12 150 30 108 300
MIGLYOL+ f§
7 12 150 30 108 300
BXvU7
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Ooooaoao
& 18: mRNA DHF AL,
Fifz: M 2BOBRES0EH0ESH REH
$A R FWEND 05mHMPIHER: B B & (mg/ml)
mRNA 25mcg 0.05
DOTAP 0.75mg 1.5
B skt /BT 0.005mg | 0.01
ADrLy 0.94mg 1.88
YIWERE/ATPL—H 0.93mg 1.86
RUVILA—F 80 0.93mg 1.86
ADO0—ATP 50mg 100
DI VEE—KINY 1.05mg 2.1
ESRK 0.5ml[CTBDIC+ 7=
Oooooao
+® 19: YR mRNA DOFUHAL
Fifiz: HRERIRI K
$RE: ThEND,. s A0 | B iR E (mg/ml) BITOERE
EGONRA7IEE B%
f:
mRNA 50meg 0.02 0.02
DOTAP 1.5mg 0.6 0.57
AD7LY 1.88mg | 0.752 0.72
VILERVEJAT7L | 1.86mg | 0.744 0.71
- b
RUVILA—F 80 1.86mg | 0.744 0.71
ADO—-A 1P 250mg 100 95.3
DIEE— KN 525mg | 2.1 2
SESTRKEERUA) | 2.5ml
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+* 20. HH,
B/ AMDRE
NP-1 30mg/mli(DOTAP ;= EEHIE)
NP-7 30mg/mli(DOTAP BEEHIE)
NUPUM A1 RNA BEHIEI-FT B
1epRNA(VEEV)-SARS-CoV2- 21 V(T &£ | 1687 pg/ml
&)
NUF 2 b DeltaprelF B2HEI—-—FT 3
repRNA(VEEV)-SARS-nCoV19-8- 783 pg/ml
Delta. AY 1-S2P-wtFur([ Delta-S })
ADA—A(EMD. Millipore) —
D18 Na(Teknova) IM
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R 21. FHLBRER DB LUREHERY .

RAPNBED | &
DOTAP | RNA
L] N:P DR mi] RIN7 | BIEIATI
[ng/ml] [ng/ml]
[P

10%ADA—ACHH3

15 1500 50 0.7 8 6
NP-1+WT-S
10%ADA—ACHH3

15 1500 50 0.7 2 0
NP-1+Delta-S
20% AD0—Alch 13

15 | 3000 100 0.35 8 0
NP-14+WT-S
20%A00-RicHT3

15 | 3000 100 0.35 2 0
NP-1+Delta-S
10%A00—-icHBt3

15 1500 50 0.7 8 6
NP-7+WT-S
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& 22. FERET1DN,

5 BE EH
et 14
(B °C] [mT]
0 5 760 BEIEK 5 EICEEITAH
0.5 5 760
EEE
2 -50 760
2.5 -50 50 HeH
3 30 50
—RE 1R
20.5 30 50
22.5 25 50
ZREE
24 25 50
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& 23. 48,
Ao0-2 i
23 S RNA i1
[ wiv] i /R ]
1 NP-1 WT-S 10 . L3 it
2 NP-1 WT-S 10 wix 25C/1 JARS
3 NP-1 WT-S 10 P 42C/1 JERS
4 NP-7 WT-§ 10 .3 it
5 NP-7 WT-S 10 IS 25C/1 5808
6 NP-7 WT-S 10 wix 42¢/1 ER8
7 NP-1 WT-S 10 EitE R 25C/1 58fE
8 NP-1 WT-S 10 Eireree | 4207188
9 NP-1 WT-S 20 g | 2501 RS
10 NP-1 WT-§ 20 EigEre | 4201588
11 NP-7 WT-S 10 HEeg | 251 8RS
12 NP-7 WT-§ 10 EitET R 42C/1 B
13 NP-1 Delta-S 10 HiEerg | 25c1 ERS
14 NP-1 Delta-S 20 HiEerg | 25c1 ERS
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8/23/21 -7 HAERIIR
9/01/21 0 IM #EBlcLdREL
9/15/21 14 R
9/29/21 28 Hh
10/8/21 37 TIOAEEBR
OO00oooao
googooogooogooogooyo ooy oboyooy0ooyUo ooy bbby oot oggo oo
gooo0ooo0Q0QoQooQoQooooo0oo0Q0U0UoD U UoD OO UoUoUoUoOoOoOooao
googooogoooogoogoooyo ooty ooy oggoo g
gooooogoouogoouopooo ooy obouootoo oo oo Do Doy oo o oo

10

20

30

40

50



(75)

JP 2024-535351 A 2024.9.30

ooooooogoooooooooooooooooooobobDbDbDDbDDbDDODDODDOoODODODO
oooooooooooooooooooooobobobooooboDboODbODODODODOoOOoOOoOOnOn

gooooao
goooaod

gobogoobooobbooboobogooboooobooonb

% 25. 2 R HOI—t b T1E,

HES

[

5

6

7

8

9

10

11

12

13

14

ooy
%z Y
D%EAL

2%

0%

15%

-4%

-1%

30%

42%

39%

53%

48%

33%

41%

35%

e e e e e
OOo0oooooooooooooDooDoooo o0 oo oooDoDoDoDoooooooooao

Oo0ooooooooo oo oDoDoDooooo0ooooooog

Ooooooooooogoogooao
Ooooooooooogoooao
Ooooooooooogoooo

O 0Oo0oo0ooao
O O0Oo0oooao
O Oo0oooao
O Ooo0oooao
O Ooo0oooo
O Oooooo
O Oooooo
OOoo0oooao
OOoo0oooo
O0Ooo0oooao
Oo0Ooo0oooao

OooQoooooao
Ooo0oooooao
Ooo0oooooao
Oooo0ooOooooao
O 0Oo0oo0oooao
OO 4dogooao
O 0Odogooao
O OooQgogoooao
O OooQgoooao
O OooQooooao
O 0OoQooooao
OO0 oooao
O 0Oo0ooooao
O 0Oo0ooooao
O 0Ooo0oo0oooao
O 0Oo0oo0oooao
O 0Oo0oo0oooao
O 0Oo0oo0oo0ooao
OO 4dogooao
O 0Odogooao
O Oodgogoooao
O OooQgoooao
O 0OoQgoooao
O 0OooQooooao
O 0OoQ0ooooo
OO0 oooo
O 0OoO0ooooo
O 0Ooo0oo0oooao
O 0OoO0oo0oooao
O 0Oo0oo0oooao
OO 4dogooao
OO dogogooao
O O0Odogoooao
O O0OQgogoooao
O OooQgoooao
O OoQgoooao
O 0OoQ0ooooao
O 0Oo0ooooao

Ooooooooooogooooao
Oooooooooogooooao
Ooooooooooogogoooao

O O0Oo0oo0oo
OO oO0gogog
OO o0gogo
O O0OoOgoo
O Ooooo
O OooOooo
O Ooooo
O Ooo0ooo
O Ooo0ooo
I [
O Ooo0ooOoo
O Ooo0ooOoo
O Ooo0ooOoo
O O0Oo0oo0oo
OO o0gogog
OO oOgogog
O OoOgooo
O O0Oooo
O OooOooo
O Ooooo
O Ooooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooOoo
O Ooo0ooOoo
O O0Oo0ooOoo
OO oO0oogog
OO o0gogog
O O0OoOgoogao
O O0Oogooo
O Ooooo
O Ooooo
O Ooo0ooo
OoT O OO

OO0Ooo0oo0oo0ooao
OO0 o0oo0oogoao
O 0Oo0ooOoooao
O Oo0ooooao
O Oo0ooooao
OOoo0ooooao

O

o e A o Y o
o O e A s
o O A s
o O A s O
o O e O s O
o O e s O
o O e s O
o O o s O
o O e A s O
o O e A s O
o O O e A o
o R
O oOooot
O oOooob
OoOooo b
OoOooob
OoOooob
oOooob
oOoooob
oOoooob
oooob
oOoooob
oOoooob
oOoooob
OoOooob
O oOoood
OoOooo b
OoOooo b
OoOooob

O Ooogo

O

oo boooao
oo boooao
oo boooao
oo boooao
oo boooao
oo U oooao
oo B0 oooao
oo boooao
oo boooao
oo boooao
oo boooao
oo boooao
oo boooao
oo boooao
oo boooao
oo boooao
oo boooao
oo boooao
oo U0 oooo
oo boooao
oo boooao
oo boooao
oo boooao
oo boooao
oo boooao
oo boooao

I [ [ |
I [ |
O 0Oo0oood
Y Y Y |
O 0Ooogogodg
O 0Ooogogog
O Ooogogoog
I [ |
I s [ |
I [ |
O 0Ooooo-g
O 0OooOoogoo-g
I [ [ |
O 0Ooo0oogoo-g
O 0Oo0oogoog
Y Y O
OO ogogodg
O Ooogogog
O Ooogogog
O Ooogogoog
O Ooogogoog
I [ |
I s [y |

O o ogb
O oob
O oot
O oot
O oot

o U oooo

10

20

30

40

50



(76)

JP 2024-535351 A 2024.9.30

Oooogano
F 26. 1:2200 MFEHRFRTOFEY IeG,
20— 1:200 fER/R _

FBEEE SD Bl
# (A |RNA |2 N TO D28 DF4Y

HLURMH [pg/ml] | T3PE

[Ye wiv] IgG [pg/ml]

1 NP-1 |WT-S |10 Iy E 1853 30.38 1229 | n/a
2 |[NP1 [WTS |10 HE 3L 25C/18m/m | 0.17 0.23 0.0014
3 NP-1 WT-S |10 i r 42C/158f8 | 0.02 0.02 0.0013
4 NP-7 | WT-S |10 Ry i3 25.69 1645 | 0.9990
5 [NP7 WIS |10 B 25C/1 580 | 8.47 1599 | 0.0385
6 NP-7 | WT-S |10 e 42C/1 5878 | 0.00 0.00 0.0013
7 NP-1 | WIS |10 EiEEE | 25C/1 38R | 27.44 1468 | 0.9994
8 NP-1 WT-S |10 EkEsree | 42071 38R | 7.34 10.63 0.0257
9 NP-1 [ WT-S |20 HEsrrg | 25C/158R8 | 9.07 6.41 0.0474
10 | NP-I WT-S |20 EitEre | 4201 88 | 1056 11.25 0.0777
i1 NP7 [WTS |10 RIERCIR | 25C/1 R | 2753 2496 | 0.9994
12 |NP-7 | WIS |10 EEEE | 42¢/158R8 | 5.33 2.68 0.0121
13 |NP-1 | Delta-S | 10 RIESEIR | 25C/1 48R | 25.83 6.66 0.9990
14 | NP-1 Delta-S | 20 HisEre | 25¢/158R8 | 2825 5.60 0.9996
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E5#&ES 1 RNA

augouccucu
gucgaagaag
aaaaagcucc
augggoguua
gguccagaga
aacgucgaua
aaagguaaua
acaagaggga
ggcgugguca
guaaacagaa
caagacaucy
cggaaauaca
ggagguacca
gcaagguacg
caucuuaugg
cuggaccogu
aggggcuuuu
gecguaccdggyg
cuuaccucug
uucggugguu
gaccgcaaag
ggugcgagac
gouguuccge
ccgcaagcac
uuugcugegu
gaugcugccc

ugcuccuucu
agaauccecga
aaccggcaca
ccacugugac
ucccgeuggco
agcauguacc
uccaaacaau
augaggugau
ccacuacaag
acugguauag
cuacccagcu
uguuceggau
gauuggacgg
uguggaacag
gucuuuuuga
cucucaugga
ucuuguucgu
cgcucacaga
aagaagauac
auccguugcyg
cunauacggu
cugacgugac
uggaugaaga
accuuguuca
gucucgageoc
acccggggua

EN&ES 2 RNA

augaacaguu
gugcuccecy
cgacagacag
uiucagaauc
gggcugaaga
ggccagaucg
auccugcacu
ggacggecgu
cuguggaacg
uuccgaguaa

ucaguaccuc
cogoauucce
ccggouacaa
ucgggguguc
ucgacaucca
aaaaaauuuu
auggcacacu
augaaggcau
gcaacaaaau
ccaucaacgqg

cuugggacuc
cuucuggaau
gacugcggce
ugoggeacga
uauggauagqg
agacuccgga
aggacugagc
uucagucaug
agugcagcau
ugacgccogal
callaagcaac
gggcacucce
gasaaaucuu
gacagaacug
acccggugau
gaugacugaa
agagggcggyg
aaccaucaug
goucucucuu
agguuccagc
gcugcuuuac
ggaaucugaa
gacucaugcg
uggeguucag
guauaccgeou
cucaagagua

cgceguucyggy
agcgeogguc
ccuggaccaa
cguaacuccy
ugucaucauc
vaagguggug
gguaaucgac
cgcocguguue
uaucgacgaqg
agugaccggc

(77)

.32

cgauugcagce
cgcgaagcgg
aagaaucuca
auccugaagqg
uvuccauacyg
gcgacggeca
gcagcugcaa
aaucgagcaa
gcaucuccag
guucccogaocu
auggacauug
gauccggagu
guccaagaau
augcaggcaa
augaaauacyg
gougcouuga
cgaauugacc
uuugacgaug
gqucaccegogyg
auauucggcc
ggaaacggcc
uccgguucuc
ggagaagaug
gagcaaacuu
ugcgaucucyg
ggggcageag

ccgguugcecu
uucacacucyg
guccuugaac
auccaaagga
ccguaugaag
uacccugugyg
gggguuacgce
gacggcaaaa
cgecugauca

uggcggcugu

ucucuuugygy
cagaagcauu
uaauuuucuu
gucaaaagaa
uugecgcucuc
cugcuuaccu
gauucaacca
agaaagcugyg
caggaacuua
cugcgaggca
audguaauacu
acccggauga
ggcucgccaa
gcuuggaucc
aaauacaucg
gguuguugag
acggucauca
cuaucgaacg
accauvagaca
ucgcgccagy
cugguuacgu
ccgaauauag
uagcgguuull
ucauagecca
cuccgeegyc
ggcgauuuga

uuagccuggy
aagauuucgu
agggaggugu
uuguccugay
gucugagcgyg
augaucauca
cgaacaugau
agaucacugu
acccegacygg
gcgaacgcau

JP 2024-535351 A 2024.9.30

Uauaauuccu
gggugcggca
ggguganggc
ggauaaacug
laagaccuau
uuguggaguu
augcaacacg
gaaauccguu
cgcccacacu
agaggguugu
gggugggggu
cuauucccaa
gcggcaggygy
aagcguaacg
cgacucaaca
ucggaacceou
cgaaucucga
agegggucay
uguuuuuuec
gaaagcccygco
ccuuaaagac
acaacagagu
ugeuaggggy
uguaauggca
ggguacaacac
acaaacu

gouucuucuy
uggggacudyg
guccaguuug
cggugaaaau
cgaccaaaug
cuuvaagguy
cgacuauuuc
aacagggacc
cuceccugeuyg

ucuggcg
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A.  CLASSIFICATION OF SUBJECT MATTER
IPC - AB1K 9/19; AG1K 9/14; BB2Y 5/00; AB1TK 48/00 (2022.01)
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[00338], [00351], {00355], [00402], [00404], [00405], [00408], embediment B3, [00410], [0D412],| 33/30/8-29, 34/30-1-2,
[00430], 00483]; claims 1, 82, 109; figs. 1A-E 34730/4-8, 34/30/8-29,

35/30/1-2, 36/30/4-6,
35/30/8-29, 36/30/1-2,
36/30/4-6, 36/30/8-28,
37/30M-2, 37/30/4-8,
37/30/8-25, 38, 40,
42-46, 48-77, 79-82,
85-88, 90-107, 109

7, 30/7, 3473077, 3243017,
3343017, 34/3017,
3513017, 36/304T,
3713017, 47, 89, 110,
118121, 127

112-113

Y WO 2007/024826 A2 (GELSION CORPORATION) 1 March 2007; page 3, 1at paragraph; page
9, 2nd paragraph; claims 1, 3, 0 7, 30/7, 3113047,
32130/7, 333017,

g Further documents are listed in the continuation of Box C. I:l See patent family annex.

*  Bpecial categories of ¢ited documents: “T"  later document published after the intzmational filiag date or priority

“A"  documeni defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
1o be of particular relevance the principle or theary underlying the invention

“D"  document cited by e applicant in the international application "X document of particular relevance; the claimed invention cannet be

“E” earlier application or patent but published on or after the international considered novel or cannot be: considered to involve an inventive step
filing date when the document is taken alone

“L"  document which mar throw doubts on priority claim(s) or which "¥Y™ document of particular relevance; the claimed invention cannot
is ciled to establish the é)ublicau'nn date of znether citation or other be considered 1o involve an inventive step when the documnent is
special reason (as specified) combined with one or more other such docwments, such conibination

“0”  document referringtoan oral diselosure, use, exhibition erothermeans being obvious to a person skilled in the art

‘P document published prier to the international filing date but later thar,  “&”  docunient member of the same patent family
the priority daie claimed

Date of the actual completion of the international search Date of mailing of the international search report

16 May 2022 (16,05.2022) JUN 14 7522

Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Atin: 15A/US, Commissioner for Palents Shana Thomas

P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. £71-273-8300 Telephone No. PCT Helpdesk: 571-272-4300
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Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant o claim No.
38/30/7, 37/30/7, 47, 89
110
Y US 2021/0128583 A1 (MARINUS PHARMACEUTICALS, INC.) 6 May 2021; paragraph [0089), | —
— [0168], [0289]; tables 2, 10 112-113
A
119-121, 127
Y (MARCUS, M at al.) Iron oxide nanoparticles for neuronal cell applications: uptake study and
magnetic manipulations. Joumna! of Nanobiotechnclogy. 14 May 20186, Vol. 14, No. 37; pages
1-3; abstract; paga 2, 1st column, 4th paragraph and 2nd column, 4th paragraph; page 3, 1st
column, 2nd paragraph; DOI: 10,1186/512951-016-0190-0
112-113
A

US 201740189368 A1 (PFIZER INC.) 6 July 2017; abstract, paragrapha [0006], [0008], [0010],
[0025], [0058]
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Box No. I Nucleotide and/or amino acid scquence(s) (Cortinuation of itcem I.c of the fivet sheet)

carried oul on the basis of & sequence listing:

a m forming part o the intemational upplication as fled:
] inthe form of an Annex C/ST.25 wxt file.
I:l on paper or in the form of an image file.

oaly in the form of an Annex C/ST.25 text file.

3. Additicnal comments:

1. With regard Lo any nucleotide and/or amino ucid sequence disclosed in the international applicution, the internagional search was

b. D furnished logether with Lhe internalional application under PCT Rule 134ex, 1(a) lor the purposes of internalional search

c. D furnished subs.equem to the international filing date for the purposes of international search only:
|:| in the form of an Annex C/ST.25 text 8le (Rule 13ter 1{a)).
D on paper or in the form of an image file (Rule 13fer. 1{b) and Administrative Instructicus, Section 715).

2, In addition, in the case that more than one version or copy of a sequence listing has been filed or fumished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does nat go beyond the application as filed, as appropriate, were furnished,
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Box No. IT Observations where certain claims were found unsearchable (Coutinuation of Itetn 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a} for the following reasans:

L |:| Claims Nos.: .
because they relate to subject matter not required to be searched by this Anthority, namely:

2. D Claims Nos.:
because they selate to parts of the international application that do not comply with the preseribed requirements to such an.
extent that no meaningful intemational search can be carried out, specifically:

3. Claims Nos.: 78, 83-84, 108, 111, 114-118, 122-126, 128
becanse they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).
ey P

Box No. II  Observations where unity of invention is lacking (Continustion of item 3 of first shee)

This International Searching Authority found multiple inventions in this international application, as follows:
- _Please See Supplemental Paga-***- -

1, D As 2l required additional search fees were timely paid by the applicant, this intemational search report covers all searchable
claims.

2. [:l As all searchable claims could be searched without effort justifying additional fees, this Authority did net invite payment of
additional fees.

3. I::l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, % No required additional search fees were timely ppid by the applicant, Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is coversd by claims MNos.:
Group |+ Claims 1-107, 108-11Q, 112-113, 119-121; lyophllized (progess); alpha tocopherol (oil); melal salt (inorganic
nanoparticla); cationic lipid (lipid); DOTAP {cationic lipld); hydrophobic surfactant (surfactant); sorbltan monolaurate
(hydrophobic surfactant); sucrose (cryoprotectant)

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation,
D No protest accompanied the payment of additional search fees.
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="**-Continued From Box No. Ill: Observations whare unity of invention Is lacking-""-

This application contains the following invantions or groups of inventions which are not 5o finked as to form a single general inventive
concept under PCT Rule 3.1, In order for all inventions ta be examined, the appropriate additional examination fees must be paid.

Group I+, Claims 1-107, 108-110, 112-113, 119-121; lyophilized (process); alpha tocapharol {oil); matsl salt (inorganlc nanoparticle);
cationic lipid (lipid); BOTAP (cationic lipld); hydrophobic surfactant (surfactant); sorbitan monolaurate (hydrophobic surfactant); sucross
(cryoprotactant} are directed towards dried compositions, comprising a lipld cartier, wharsin the fpid carrler is a naneemulsion
cemprising & hydrophobic core, optionally one or more inorganic nanoparticles and ane or mora lipids, one or more nucleic acid, and at
least one oryoprotactant, kits and methods for preparing such compoaltions for use in delivery of a nucleic acid for treatment of a subject.

The dried compaositions, kits, and methods of Claims 1-2, 4-10, 11-15 (gach In-part), 16, 17-18 (each in-part), 19-24, 25-26 (sach
in-part), 27-38, 40, 4243 (each in-part), 44-49, 50-68 (each In-part), 65-77, 79-82, B5-92, 93-96 (each In-part), 97, 98-99 (each in-part),
“100-108, 107 {In-part), 109-110, 112-113, 119-121 and 127 are believed to encompass the first named inventlon of Group H and are the
dlaimg that will be searched without fea 1o the axtent that they encompass lyophilized (first exemplary process); alpha tocopherel (firat
examplary oil); matal salt (first exemplary inorganic nanoparticle); cationle lipld (first exesmplary lipid); DOTAP (first exemplary cationic
lipid); hydrophobic surfactant (first exsmplary surfactant); sorbitan manotaurate (first exemplary hydrophebic surfactant); and sucroee

(first exemplary cryoprotectant).

Applicant ls invited to elect additional process{as), cil{e), Inorganic nancparticia(s), lipid{s), surfactant{s}, and cryoproteciant(s}, and
where avallable as an option within at least one searchable claim, to be searched. Additional pracess(es), oil(s), Inorganle
nanoparticle(s), llpid(s), surfactant{s), and cryoproteciant(s) will ba searched upon the payment of additional fees, Applicants must
specify the searchable claims that encompass any additionally elected procass{es), oll(s}, Inorganic nanoparticle(s), lipid(s),
surfactant(s), and cryoprotectant(s), Applicants must further indicate, if applicable, the clalms which encompass the first named
Invention, If diffacant than what was indiceted above for this group. Failure to clearly identify how any paid additional invention fees are to
he applied to the "+" group{s) will result In only the first claimed Invention to be searched/examined. An exemplary election would be
spray-dried [procass).

No technical feaiures are shared between the processes, oils, inarganic nanoparticles, lipids, surfactanits, and cryoprotactants of Groups
I+ and, accordingly, these groups lack unity a prlori.

Addltionally, aven if Groups |+ were considerad to share the technical Featuras including: a dried composition comprising: (a) a lipid
catrier, wherein the lipid camier is a nanoemulsion comprising s hydrophabic core, one or more Inorgenic nanoparticles, and ane or more
lipids; (b) one or more nuclsic acid; and (c} at least one oryoprotectant; a phamaceutical compasition comprising the compositon
reconstituted in a suitable diluent and a pharmaceutically acceptabie camier; a kit comprsing the pharmaceutical composition and a
delivery system for administration to a subject; a vaccine dalivery system comprising the pharmaceutical composition and optionally one
of mare vaccine adjuvants; a method for generating an immune response m a subject, comprising administering a therapeutically
effective amount of the pharmacsutical composition to the subject; @ method of traating o preventing a diseasa in a subject, comprising
administaring a therapautically effective amount of the phammaceutical composition o the sublect; a methad of imaging andfor tracking
dellvery of one or more nucielc acids in a subjact, comprising adminigtering a thetapeutically effective amount of the pharmaceutical
composition te the subject; a methcd for preparing a lyophilized composltion comprising: (a) obtaining a lpld camier, wheraln the lipld
carrier is a nancemulsion comprising a hydrophoble cora, optionally one or mare inorganic nanaparticles, and one or more lipids; (b)
incorporating one or maore nudeic acid into the lipid carrier to form a lipid camier-nucleic acid complex; () adding at least one
cryoprotectant ta the lipid carrier-nucleie acid eomplax to form a formulation; and (d) iyophilizing the farmulation to ferm a lyaphilized
composition; a methcd for preparing a spray-dried compesition comprising; (8) abtaining a Hpld carrier, wheraln the lipid carrier is a
nanosmulsion comprising a hydrophabic core, optionaly one or more inorganic nancparticles, and ohe or more lipkis; {b) Ingorporating
one or more nucleic acid Inta the lipid carrier to farm a lipid carier-nuclale acid complex; {c) adding at least one cryoprotectant to the lipld
carrisr-nucleic acid complex to form a formulation; and (d} spray drying the formulation to form a spray-dried composition; a method for
recenstituting a lyophllized composition comprising: {a) obtaining a lipid carrier, whenain the lipid carrier Is a nanoamulsion comprising a
hydrophabic cors, optionally one or mera inorganic nancparticles, and ene or mors lipids; (b) incorporating one ar more nucleic ackd into
the said lipid carrier ta ferm a lipid carrler-nuctelc acld complex; (c) adding at ieast one cryeprotectant ta the lipid cariar-nucleic acid
complex to form a formulation; {d) lyophlizing the formulation to form a lyophilized compoesition; and (e) reconstituting the lyophllized
compasition in @ sultable diluent; a methad for reconstituting a spray-dried composition comprising: {a) obtaining a pld carrer, whereln
the lipid cariier is a nanoemuision comprising a hydrophobic core, optionally one or more inorganic nanoparticles, and ona ot more
lipids; (B) incarporating ena or more nucleic acid Inte the said lipid carier to form a lipid carrier-nucleic acid complex; (c) adding at least
one cryoprotectant to the lipid carier-nucleic acid complex to form a formulation; (d) spray drying the formulation to form 2 spray-dried
composition; and (e) reconstituting the spray-dried composition in a sultable diiuent; a drled compesition comprising a sorbitan fatty acid
ester, an ethoxylated sorbitan ester, & catfonic lipid, an immune stimulant and a RNA; a dried composlition comprising sorbltan
manostearate, polyoxyethylana (20) sorbitan monooleate, DOTAP, an immune stimulant, and a RNA; a dried composition comprising: a)
8 lipid carrier, wherein he lipid cartler is a nancemuision cumprising a hydrophoble core, and one or mors lpids: b) opfionally one or
more nuclelc acid; and ¢) at least one sugar present in amount of (1) at least about 50% by weight of the dried compaosition, or (ji) present
In an amount of leest about 50 my; a composition comprising: a nuclaic acid prasent In an amount of up to about 200 micrograms { g); a
cefionic lipid present in a concentration of up 1o about 1.5 mg/ml; iron exide present in a concentration of up to about 8.01 mg/mi;
squalene present in a concentration of up to about 1.88 mg/ml; sotbitan mohostearate present in a concentration of up to about 1.88
mgimi; polysarbate 80 present In a concentration of up to about 1.86 mgiml; sucrese pragent In a concentration of up to about 50 mg#iml;
and optionally, cifric acld monohydrate present in a concentration of up to about 2.1 mgéml; thess shared techrnical features ara
praviously disclosed by WO 2018/232257 A1 (INFECTIOUS DISEASE RESEARCH INSTITUTE} (hareinafter 'Infactious'257") in view of
the publication sntiled 'An Alphavirus-derived replicon RMA vaccine induces SARS-CoV-2 neutralizing antibody and T cell responses in
mice and nonhurman prmates’ by Erasmus, et al, (haralnafler 'Erasmus'), WO 2020/2437115 A1 (INFECTIOUS DISEASE RESEARCH
INSTITUTE) (hereinaftar 'Infectioua’115'}, and US 9,555,136 B2 to Universlty of Washington through its Center for Commerclalization
{herelnaftar Washington').

Infectious'257 discloses a dried composition {the materiaf in the vial is dry (a dried composition); paragraph J00404]} comprising: (a) a

-***-Continued Within the Next Supplemental Box-***-
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lipid carrler {comprising: (a) a lipld carrier; claim 1), wherein the lipid carrer is a nancemulgion comprising & hydraphobic ¢ora (wherein
tha lipid carier fa a nancamulsion comprising an oil (hydrophable) core; paragraph [00414]; claim 1), one or mare nanoparticles (one or
more nanoparilcles; calm 1), and ohe or moere liplds {ene or mere Rpids; claim 1); (b} one ar more nuclele acld {a bloactive agent
Including a nuclels acld; claims 1, 92); and {(c) at least one cryoprotectant {at least ane cryoprotectant; paragraph [00334]); a
phermaceutical composition comprising the composition reconstituted in a suitable diluent (a pharmaceutical composition compriging the
composition reconstituted In a suitable diluent; paragraphs [00308], [00314], [00326]) and a pharmaceutically acceptable carrier (and a
pharmaceutically acceptable carrler; paragraph [00309]); a kit comprising the pharmaceutical composition {a kit comprising the
phamaceutical composition; paragraph [00402]) and a delivery system for acministration o a subject {vaccine (a delivery systamn for
administration to a subject); abstract); a vaccine delivery system comprising the pharmaceutical composition {a vaccine delivery sysiam
©omprising the pharmaceutical composition; abstract) and optionally one or more vaccine acjuvants; a mathad for generating an immune
response in a sublact (a mathod for generating an immuna response in a subject; abstract), comprising edministering a therapsutically
effactive amount of the pharmaceutical compaosition to the subject (comprising administering a tharapeutically effective amotnt of the
phermaceutical composition to tha subjest; cleim 10); a methad of ireating or preventing & disease in a subject, comprising adminlstering
a therapeutically effective amount of the pharmaceutical composition to the subject {a method of freating or preventing a disease In a
subject, comprising administering a therapeutically affective amount of the pharmaceutical compasition ta the subject; peragraph [Q0Q8);
clalm 10); a method for preparing a lyophilized compesiticn (a method for praparing a lyophilized composition; paragraph [00330))
comprising: (a) obtaining a lipid carrier (obtaining a lipid carier; paragraphs [0062]-[0063]), wherein the lipid cerrier is a nangemulsion
comprising a hydrophobic core (wherein the lipid camier is @ nanoemulsion comprising a hydrophoble core; claim 1), optionelly one or
more inarganic nanopatticles, and one or more lipids (one or more lipids; clatm 1); (b) Incorporating ona or more nucleic acld into tha
lipid carrier to form a lipld carrigr-nuckeic acid complex {incorporaling one or mere nucleic acid into the lipid carrier to forr & lpld
carrier-nucleic acid complex; paragraphs [0062], [00143]); {c} adding at least one oryoprotectant io the lipid carrier-nuclaic acid complex
to form a formulation (adding at least one cryoprotectant to the lipid camier-nuclels acid compiex fo form a formulation; paragraph
[00334]); and (d) lyophilizing the formulation to form a lyophilized composition {lyophillring the formulation to form a lyophllized
composition; paragraph [00330]); the material may be dry (paragraph [00454]); a method for reconstititing a lyophilized composition (a
method for reconstituting a lyophilized composition; claim 656) comprising: (a) ebtaining a lipid carrier {obtaining a lipid camier;
paragraphs [0062]-[0083]), whersln the lipid carrier ls & nancemulsion comprising a hydrophoble core (whereln the lipid cartlar ls a
nanoemulsion comprising a hydrophebic core; clair 1), optlohally one or more inorganic nanoparticles, and one or more lipids (one or
more lipids; claim 1}; (b} incorporating one or more nucleic acid into the said lipid carrier to form a lipid carrier-nucleic acid complex
(incorporating one or more nuclala acid into the lipid carrler to farm a lipid carrier-nuclele acid complex; paragraphs [0062], [00143]); ()
adding at least one cryoprotectant to the lipid carrier-nucieic acid complex to form a formulation (adding at least one cryoprotectant to the
lipid carrier-nucleic acid complex to form a formulation; paragraph [00334]); {d) lyophilizing the formulation to form a lyophilized
composition (lyophilizing the formulation to form a lyophilized compaosition; paragragh [D0330]); and (e) reconstituting the lyephilized
composition In a suitabla diluent (reconstituting the lyephllized composition In a sultable diluent; ¢laim €5); a method for reconstiuting &
dried compesition (a method of reconstituting a dry composition; paragraph [00404]; claim 65) comprising: and (e) reconstituting the
dried composition in a suitable diluent (reconstituting the dried composition In a suitable diluent; claim 65); a dried composition
(composition may be dried; paragraph [00404]) comprising a sorblten fatty acld ester (comprising a sorbitan fatty acid ester; paragraph
[40413]; claim 43), an ethoxylated sorgitan ester {an ethoxylated sorbitan ester; paragraph §00413]), a cafionic lipid (a cationic lipid;
paragraph [00413]), an immune stimulant {(squalene (immune stimulant); paragraph [004477), and a RNA (claim 13}; a dried composilion
{composition may be driad; paragraph [00404]) comprising sotbltan monostearate {comprising a sorbitan monostaarate; paragraph
[00413}; claim 43), polyoxyethylene (20) sorbitan monooteate {tween 80 (polyoxyethylene |20} sorbitan monooleate); paragraph
[00141]); DOTAP (paragraph [D0413]), an immune stimulant (squalens (immune stimulant); paragraph [004471), and a RNA (claim 13); a
dried composition (compositicn may be dried; paragraph [00404]) comprising: a) & lpld carriar (comprising: a) a lipid carrer; dlaim 1),
wherein the Jipld carrler Is a nanoemulsion comprising a hydrophobic core (whereln the lpld camier Is a nancemulsion comprising a
hydraphobic core; paragraph [00414]; claim 1), and one or mare lipids (and one-or mare [ipids; <latm 1); b) optionally ona ar mere nuclaic
acid; and c) &t least one sugar (sucrose preaent in a concentretion; paragraph [00144]); a composition comprising: a nuclale seid present
in an amount of up to about 200 micrograms ( g) (a composition comprising: a nucielc acid prasent In an amount of up to about 200
micrograms; claims 1, 51); a cationic lipld present in a concentration of up te about 1.5 mg/ml {tationic kipid present In a concentration of
up to aboul 1.5 mgfml; paragraph [00120}; claim 1); squalens present in a cancentration (squalane present in a concentration; claims 24,
84); sorhitan monoetearate present in a ¢oncentratlon (sorbitan monostearate present in a concentration; claims 43, B4); polysorbate 80
presant in a concentration {polysorbale BO present in a concentration; claim 84); sucrose present In a concentration (sucrose prasent in
a concentration; paregraph {00144]); and optionally, citric acid monchydrate prasant in a concentration of up to about 2.1 mgfml.

Infectious'257 does not disclose inorganic nanopariicles; a methad of Imaging and/or tracking dellvery of one or more niiclale acids in &
subject, comprising administaring a therapeutically sffectiva amount of the phammaceutical compaosition to the subject; 8 method for
preparing a spray-dried composition comprising: (d) spray drying the formulafion to form a spray-dried composition; sugar present in
ameunt of (i) at least about 50% by welght of the driad composition, or (If) prasent in an amount of least about 50 mg; [ron oxide prasent
in a cencentration of up %o about 0,01 my/m!; squalena present in a concentration of up to about 1.88 mg/mi; sorbitan monostearate
present in & concentration of up to about 1.86 mg/ml; polysorbate 80 present in & concentration of up to about 1.86 mg/ml; sucroze
present In a concentration of up to about 5¢ mg/ml,

Erasmus discloses norganic nanoparticles (inorganic nanoparticles; abstract) and ron oxide (iron oxide; page 7, first column, second
paragraph). .

Infactious'115 discloses a method for preparing a spray-drisd composition (2 mathad for preparing a spray-dried composition; claim 26)
camprising: (d) spray drying the formulation ta form & spray-dried composition {comgrising: (d) spray drying the formulation to form a
spray-dried composifion; claim 26).

Washington discloses a method of imaging (a method of Imaging; abstract; colurmn 12, lines 20-25), comprising administering a
therapeutically effective amount of the pharmaceutical compasition to the subject (comprising adminlstering a therapeutically effective
amount of the pharmaceutical composition te the subject; column 11, lines 48-58); Iron oxide present In a concentration of up to about
0.01 mgémi (iron oxide present in a concentration of up to about 8.01 mg/ml; column 37, line 10).

. Cantinuad Within the Next Supplemental Box-***-
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It would have been obvious to a person of ordinary sidil in the art, at the tima of the invention, to have included sugar present in amount
of () at.least about 50% by weight of the dried compasition, or (i) present in an amount of least about 50 mg; squalens present in a
concentration of up to about 1.88 mg/iml; sorbitan monostearate presant In a congentration of up to about 1.86 maiml; polysorbate B0
prasant in a concentratlon of up to about 1.88 mg/m!; sucrose present in a concentration of up te about 50 mg/ml, as the previous
disclosure of Infactious'257 provides guidance for incorporating different concentrations of sugar, squalene, sorbltan monostearata, and
polysarbate B0 inte the composition (paragraph [00144]; claims 24, 43, 84), and such concentrations could have been readily achiaved
and implemented through rautine experimantation and testing, in order to provide superior therapeutic and prophylactic composttions. It
would have been obvious to one of ordinary skill in the art at the time of the invention ta modify the disclosure of Infectious'257, to
include Inorganic nancpaticles, as disclosad by Erasmus, In order to provide a superior compasition having enhanced vaccine stabifity,
delivery, and Immunogeniclty. Furthermore, it would have been obvious to one of ordinary skill in the art at tha time of the invention to
modity the disclosure of Infectious’257, to Include a method for preparing a spray-dried composition comprising: {d} spray drying the
formulation to form a spray-drietf composition, as disclosed by Infectious'115, in order 1o provide & superior composition having
enhanced thermostability. Additionally, it would have been cbvlous to one of ordinary skill in the ast at the time of the invention ta modify
the disclosure of Infeclious'2567, to include a mathod of imaging, comprising sdministering a tharapeutically sffactive amount of the
pharmaceutlcal composition to the subjact; iron oxlde present in a concentration of up to about 0.01 mg/ml, as disciosed by Washington,
in order 1o provide a composition having superior stabllity and custemizabllity.

Since none of the speclal techhical features of the Groups 1+ inventlons Is found In mare than one of the inventions, and since al! of the
shared technical features are previously disciosed by a combination of the Infectious’257, Erasmus, Infectious't15, and Washinglon
raferances, unlty of Invention is lacking.
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