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(57) Abstract: The present invention relates to a vaccine composition using activated extracellular vesicles and, more specifically,
to a prophylactic or therapeutic vaccine composition comprising extracellular vesicles and an antigen loaded into the extracellular
vesicles. In the present invention, extracellular vesicles derived from activated immune cells having an antigen protein loaded thereinto
were identified to have the excellent effect of producing an antigen-specific neutralizing antibody and inducing a T cell response as a
result of the immunization of mice by injection therewith. When being stored at room temperature or in a refrigeration condition after
lyophilization, the extracellular vesicles were experimentally confirmed to have excellent stability and antibody production effects.
From the data, the vaccine composition according to the present invention is expected to serve as a platform provided with excellent
antigen-specific immune response induction and stability and applicable to various diseases, finding advantageous utilization in the
field of developing vaccines for preventing or treating various target diseases including infectious diseases and cancers.
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24 31l THP-1 Al 3 (Activated THP-1)9] 7 5~ T 21 | L o} f-AFSHA] Al 32
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A 2] eF2 Al o2 YERd dhH ol 2431 THP-1 Al 2 9] 497371
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QiR ool AFNE FU T, A aFrr) 2717 2
1] ¥ ZH(microparticle) & Al A 3t7] A3l 45 NS 0.2um B E o] FHA[Z] &,
Tangential flow filtration(TFF) system= ©|-&3}o] A Aol 55 2 Al %S
et

U}5- 0 2, NTA(Nanosight Tracking Analyis) 2 3 A2} 1| 4 2=
Geaato] wel ol ael S BAath 1 A% % 202 % 2bol] hehl
whsh ol ¥l o aEe] Wi A4 L 154.0mmeln, Ao FrjE 2 A
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2

5557 2.6 x 101 particles/m1©] $1 3L, BCA o] Al o] & &3
AEFEA S A 3.5 mg/mlY S GRS volrt ]



10

WO 2022/154149 PCT/KR2021/000715

[80]

[81]
[82]
[83]

[84]

[85]

[86]
[87]

[88]

[89]

e H daFol ALE npAE EH =4 o FE 2AEH] 3l Al
&2l = (cell lysate) E -] A AT (exosome) S ©] &3l A28 E3E A 5H
ol i~ w7 Q1 CD63, CDS1 X Flotillin 12] ¥H&l == 37@3 At 1 A =
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2coll A & = Sl H}Q‘r 7L°1 A3 g8l 2ol A= CD63Y
w2

AN o 3. A =3 SARS-CoV-2 2] @M Ho] g ALF A X

VA AE 2 G7] A o 2004 el | 23k THP-1 Al 3 F-2ff o 5ol
SARS-CoV-2 f-&lf Z=3}o] = w2 (spike protein) ] -84 A3} =<l
Binding Domain; RBD) T 2 8- 2t 5}l o] SARS-CoV-2 73 5ol tf gk
ELEARSR=RU I | g o= e BT NTRA Sy S s R

o] & 918, WA SARS-CoV-2 -2 2=3}o] 7 g of
RBD(YP_009724390.1)(Ser325-Lys529) & ¢+ % 3}5= DNA A Qo] C-dtetol] A
"H9-2 1G2a2] Fe 99 7 g3 v A o 71 2~ E 2 E(Cat. No. Ab-P0018,
AbClon)E 8|5 o] & 47| ZI~EYEZEE $3A7] RBD @2 &
7] A 35 THP-1 A3 fr 2l 45l 29 st7] 9l l, 3 x 10 (9mg) <]
A 453} 7] RBD WA 300ug-s 4| 5ol A 9] %54 SH(Extracorporeal
shockwave; ESW)E ] 2] gk 2, = A 72 7](32000 rpm, 2A] HE ©]-8-35}¢]
RBD ©izlo] 22 ¥ ol L& o] A& X F=2 #3159t}

]TELISAE‘ o] ¢H /\1—7] ol] A oﬂ ;Eé_ 11;_ RBD 12]—13]4219] oF2 23%1: A o7

21 (Receptor

13 A}, 3 40.754uge] RBD g o] ol 2% 2 2 A8 gl gt}
A AL E-& 7] ol A Al 2 ¥, SARS-CoV-2 TraH Z=3pol A w2l o] RBD 7}
Wy 24 stH THP-1 Al E -3 9 A& (ImmunExo RBD %= COVID
-ImmunExo)°l] th&le], 817] A8 5S E&] F2ufo] 2] 2~(SARS-CoV-2)

% Z-19(COVID-19)°l o g+ & 35 3 7}starz} st

'_l
=

HEEHUFFEHE

A A d 4. COVID-199] tj 3+ 84318 THP-1 A X 3 d4AF] WA 85%

g
Bt 258 47| A A] o 30) A Al 23 SARS-CoV-2 F- 8 23te] =
Gl o] RBD7F 29 H 240 315 THP-1 Al & F-afl A Ao o5

COVID-199] th 3t WX o 2 a4 o] § =28 718314} 591t}
o 5 918, mh-22 5 o] 88 % 3ac] EAE AA N whekinvivo A3 L
A st ), A4 H o g, sy vpg-2o] Aufo]H v 221/] RBD7} 25 5
243 THP-1 Al ¥ §-3 4 A& F(COVID 19-ImmunExo, =+ ImmunExo)<
th&F gk 5 52(0.005, 0.01, 0.05, 0.1, 0.2, 0.5 F23= lug)E I &t = F &t L, o] o
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4-1. SARS-CoV-2 surrogate virus neutralization test(sVNT)
SARS-CoV-2 surrogate virus neutralization H| 2~ E = vl o| | 2 53} 14 &
ek A ELISA A& 3024, 318k o] 2] 3F SARS-CoV-22] RBD9}
A1 7F ACE2(hACER) 8- v o] A5 218 oA g ol 373 g ~Eo|t],
A7 2B HE W= 93.80%°1H, 7] A 2H-goll gk 9 A
# & (inhibition %)<= 37| 824 & F3ll EE&sESloh 7] A} ghe
1 Q. Z (Cutoff) = 20% 5 7| = 2.2 310, 20% ©]74<1 7 $-oll = YA (Positive) Z A
SARS-CoV-20l theh 5313471 =9 Al o= a4 383l aL, 20% v Rkl
Aol SR A AEE A G Ao A sk i

[573H ]
e 0D value of Sample
i =11- 100%
hibition ( 0D value of Negative {Jantral) * 100%

o o], m}-§- 2ol SARS-CoV-2 el ~uto] =7 vhuh 2 o] RBD7} 2w ¥ 241 3}¢
THP-1 A 3% 2 ¢4 (COVID 19-ImmunExo)S 43k vl ¢} o] 4}o] &t
FL R 5ol AU B 2 A (adjuvant) ©} RBD v A S SL7] % o] (Adj+RBD
Sug)dtal 7,21,30 2 504 Fof] A &gk &2 -8 50 & A(X50 dilution) 3t 3L
A7 A B JA 8-S AAre ik

1 A3}, & 3bol] Ve 3}9} o] A}7] 9 ~E(ImmunExo) S Fo] 3 74 -9 Fof
5o v ek A mEo] FrbehE Ao E VeI oW, 4SS lug
5t 75 Elxﬂ(adjuvant) 2 RBD WA S A Fo & A -5-oF vl 9 {-ARgH
o] oA a& &<l o}oﬂv}

A7) Aol EA18kA, 504 F-of] A=

2 500 3 A g ME W%o}O% “Zﬂ <y =

A= vhek ol Al A7) o AF(ImmunExo) < lug 718k 74 -5

K ZA|(adjuvant) X RBD WA 2 $HA| 5o gk 74 5-} w5 ALk = 9] oA
aao] e A& gl

‘W—lmo
HN.&!’

il
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4-2. SARS-CoV-2°] i3 €3 A u-& £
< W AE 2 7] AT 4-100 4 rEg-220l] SARS-CoV-2 i eff Z~vol A
Z

A o] RBD7F 2% | &4 g THP-1 Al ¥ fr 2l ) 4% (ImmunExo)S 7}7}
Aol gt 2 Fol st AL B 2 A (adjuvant) 2 RBD Wy A & ghA| §-of gt 7}

- A2 HE 50U Fof] I MES AL T 19 BSAZ} A 7FE PBSO
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1:100~1:10002] H] & & 3] 4 3l SARS-CoV-22] RBD9l| £-0] % el & A 1
A o] A3t A % (antibody binding) & & 355 A4 sFe] ¥2415F )

1 AT, ¥ 40 YeRY vEe) o] BE Frol A nhg-Afr el IS 5] 4]
Al o] A 7<3E7P£°‘6P OFAF O & 7F A 3} 931, 7] NAaZEo] Fo] ELol
felay? ﬂ/] 73?5LO /\]—7] ol AZE 9

-0 =
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>

=
=

e’}

A o] &
bl B ST e
lug T‘ﬂ sk 7§ 7]'1} = Al ‘/}E]'/\;\J— Sug o] gt 7 §- B ZA|(adjuvant) 2} RB
S-S A 513 S (Aj+RBD Sug) ¥t FARSHA W ERE 21E g 0}93\5}.

4-3. SARS-CoV-2RBD 5-°| & T A 3 5§ 4

b 2158 A7) A A o] 4-10 4 SARS-CoV-2 -2 2~3o] =7 vkl o]
RBD7} 24 ¥l &4 3}% THP-1 Al ¥ F 3 9l A% (ImmunExo)S 5] &}¢]

ASIA 71 np- 2~ 2 5E 8] A 3 (splenocyte) & -] 8Fal o] o] T8} IFN-y
ELISPOT(Enzyme-linked immunospot) ©] Al ©] & 2 A] &l SARS-CoV-2 RBD 5-¢] &
T A3 928 28l a1 2} 3131t} 4F7] IEN-y ELISPOT o] Al o]i= @ Al 3
o) A Aol EFFQ1S T,‘:_L]jlg}b_ 319 EolA TAHEE A&s= wlds

7124, Thl A3 v 7] HARES& 25 A o2 543 5 glo A= w7
HAE st WAl adts EHEiE‘oP A F-&shH, vl A uk3-& F 3
A= qh o] -5 It o2 A Alo]l BTl A T Al 329 W15 27
=23 2= ot}

371 OM ol & AAlaty] Aall, A7l Al 4-19] 2 abg-2 Fel A EE S
x 109/well 2 =4 1 o] Z} o) ¥-=3}a1 SARS-CoV-2 -2 23}o] =7 vhul A o
RBDE 2 ug/mL & Zhzy A2 gk 2 24411k 5t vl ¥kl v

&

u

1 AT, 5 530 UrE} u} ¢} o] X Z A (adjuvant)$} RBD w2 & 37
9 3 7 (Adj+RBD Sug)°ll A= Wbz o] 18] WERLEA] 852 b, 2 e o
& 9 4% (COVID19-ImmunExo )% Fo g ol A= Fol 5 5o uhe) vk
9] aboli= glov B Rho] A Jlo s UrEPfkglll 53] 371 dade

0.5ug o1 g+ wofl A HWJ SRA R R A

Lot A7) o) s d g i o = E ko)) O“iﬁ PE% X 27 ¢ RBD
u}uﬂg & kA ol gk npg-2 f-2) v A E(1 x 107/well)oll SARS-CoV-2 F &
o] = w2 o] RBDE 2 ug/mL 48A] {F &<t A 2] 3k 2= 7] v] g A 2.9
& o] &3l ELISAE A A|8}¢] Thl Al 3Z2FE W8] ¥ IFN-y @2
A8kl

1A, & 5boll A E A 9l uke) o] AV & sal] A ket g
HZ2A 9 RBD @ A& 817 Fo] gk np-g-2 f-2 v AA L2 v
IFN-y7F A8 EAl et A] &= A o= vehd vhd, & g o] &
o) AT (ImmunExo)& 501 & vh-9- 2 ff 8] A 2.9 vl @ of) = IFN-y7}
EAsh= A S Akl

719} & Aat= B Z2A € RBD WA & 3h7] 5] 3 7 9ol = Thl Al %
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provisions of PCT Article 17(2)(a)(i) and PCT Rule 39.1(iv).

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

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Form PCT/ISA/210 (continuation of first sheet) (July 2019)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2021/000715

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

WO 2014-122232 Al 14 August 2014 CA 2000454 Al 14 August 2014
CN 105163724 A 16 December 2015
EP 2953620 Al 16 December 2015
JP 2016-507543 A 10 March 2016
us 2016-0120818 Al 05 May 2016

KR 10-2016-0110911 A 22 September 2016 KR 10-1629525 Bl 13 June 2016
KR 10-1730607 Bl 02 May 2017
KR 10-1826071 Bl 07 February 2018
KR 10-2011-0082480 A 19 July 2011
KR 10-2011-0082481 A 19 July 2011
KR 10-2016-0032722 A 24 March 2016
KR 10-2016-0036016 A 01 April 2016
KR 10-2016-0110336 A 21 September 2016

Form PCT/ISA/210 (patent family annex) (July 2019)




= A & AR AL A e S
PCT/KR2021/000715

A, 2Ho §IE 7 EFG A S EFAPC)
A61K 39/385(2006.01)i; A61K 39/215(2006.01)i; A61K 39/00(2006.01)i; A61P 31/14(2006.01)i

B.  zAE Eof

A H 22 A ASHEFE 714D

A61K 39/385(2006.01); A61K 35/37(2006.01); A61K 35/38(2006.01); A61K 9/50(2006.01)

ZAHE 7] &R okl &l HaEF o] o] Ed
G 5AdEte g e ) S Albe i AR H AL 7ol 7)A€ IPC
DR EZUGAFR L DR FANY G TR 2AHE A LE P ekl 71419 IPC
A FALe] o] G- AAL H o] B Wl o] 2(H o] HH o] 2 0] B B Ao (3l k= )
eKOMPASS(—. 3} A WE AN & 9= AEAFEA] (extracellular vesicles), 121 (vaccine), ZEV}
(coronavirus), 3¢l (antigen), ELZH (loaded, carrier), ‘2‘]}1:—15— (exosome)
c. BHEEH
ZHe| Az el S B2 - e s el 71 A
TSAL S.J. &, ‘Exosome-mediated mRNA delivery for SARS-CoV-2 vaccination’, BioRxIV, 2021
[preprint 2020.11.06], #H o] %] 1-49, <URL:https://www.biorxiv.org/content/10.1101/2020.11.06.371419v
1.full.pdf>
X Z5; Hlo]A] 34,89, 21 1-8,10
KUATE, S. 5, ‘Exosomal vaccines containing the S protein of the SARS coronavirus induce high levels
of nqualiZing antibodies’, Virology, 2007, 3627, #H o] %] 26-37
X 25 o)A 31-32 1-8,10
QAZI, K. R. 5, ‘Antigen-loaded exosomes alone induce Thl-type memory through a B cell-dependent
mechanism’, Blood, 2009, 1139, 1235, 5] 0] %] 2673-2683
X 25 Hlo] A 2674, 2676 1-5,8,10
WO 2014-122232 Al (NOVARTIS AG 5) 2014.08.14
A A EE 1-8,10
KR 10-2016-0110911 A (F=2] 3| A} gt & 2~ 7 o)) 2016.09.22
A A EE 1-8,10

[J57 28l el zel 71 A= of Ay, g Eslo] 9 HA 2 BxaAA L

QI EW B A =

xS el g T EASNY Ei A Fol FH FHOR, S YD
sEd % gpomn o] 7|27} ¥ At o] B2 o] sfslr] #a ¢l

DB E oA g8 2d

B sAEdann X7 S o] i HA A shhvtos oy el
o] Fef FIlE A& AaFAd me A A o] g Al o R}

“L” ﬁL/‘\j—:‘ﬂ _T_Zo]»oﬂ 2] EH 5l 1) 2] L. X1 5 2] 11 = =2 X1 =
ML w2 E Y? B @] ol w4l g w o] skt o)A °] =a+d3
i Egehs A2 7 2] FeRl) B 49 3 TE B

ey Be Amgol gl Ao w K}
07 FFE WAL AR, A e RS Ak gl vl PR AnAel BE A £
P A o) Fol FAHY O} ZAZA oA AR HR & TALASSIATA] Kok v
A ZARe] A ShR A AR LA Ed
2021910¥ 12 (12.10.2021) 2021910€ 12 (12.10.2021)

ISA/KR®] 3 B $F 4 A

e 584

(35208) TN A B A) AT FAL 2 189, 4% (E4F, AF 1) Al

BRI
N2 M5 +82-42-481-8578 3} 5. +82-42-481-5373

A& PCTASA210 (- H A £-4]) (2019 79)



A ZAFR A A A=A 5
PCT/KR2021/000715

A27) A & UF ATFE AL 7 e B A AR §219 29 A

Ol

PCT A172:Q)@ 2] T4 theh ohgh 28 o §2 A% GT- Gl thsfe] B A ZAM AL 445 A oh] sk,

1. 759

g 2 A guldol $3k Ao B & PCT A 172 (2)a)[i) B 77 39.1(1v)e] A4l 98l
T A ZAL 7| o] A ZAVEE o) F7) gLt el d gy Th

2 O #+e:
o] Aare fa S A ZALE 4T 4 9 ARE 2F] 8 AL X514 oj sl HAF YU R}

5. [] A7
ol

o] A& FEHA oI PCTTHH 6.4(a)8] 5+ WA 3 Al WA &l ol ube} 2Hd 5 of A a5 Ut

A2 PCT/ASA210 (B WAl 822 AZ:2)) 2019\ 79)



TAZAR A A EYUHT
HEE ) A AR PCT/KR2021/000715
jjjg]fjg;é%"” A 2719 N EE LY 2719
WO 2014-122232 Al 2014/08/14 CA 2900454 A1l 2014/08/14
CN 105163724 A 2015/12/16
EP 2953620 Al 2015/12/16
JP 2016-507543 A 2016/03/10
US 2016-0120818 Al 2016/05/05
KR 10-2016-0110911 A 2016/09/22 KR 10-1629525 B1 2016/06/13
KR 10-1730607 B1 2017/05/02
KR 10-1826071 B1 2018/02/07
KR 10-2011-0082480 A 2011/07/19
KR 10-2011-0082481 A 2011/07/19
KR 10-2016-0032722 A 2016/03/24
KR 10-2016-0036016 A 2016/04/01
KR 10-2016-0110336 A 2016/09/21

A& PCTASA210 (5531 F=718-2) (201941 7¢)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report

