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W elslal A oF 4007 Q] B1Z G =09 VAR UE Y
thetnl A $-2] 99 3] 5$1W 5:001355-201705-BR-181) 3 X & 5]
120~200um #73 8 9 o] oA gk 23] & o] =(spheroid)Z A AH3FA T}, v]-&2
H ¥ 7 Al ell TGF-B37} SE3hE ko] v Bolm 2 A e 5 3207} 3] A
218 7] (orbital shaker, INFORS HT Celtron‘ #69455) = 60 rpm, 37°CE 2 &

1| %k (shaking culture)dF AT} 3 F Ao nj FN ol A o] 458 H2] 3t

MY oo
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£
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o ¥
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(@)

(@]
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s %ﬁ westo] Al A 775 A A sEaL, 2000g =

A EE FEE & TS A 10,000g 2 3047-1F
187,000g 2 241 7k 50k 914 -] 3ho] F ol A
M QF ol A ol %8 F-2] & F NTA “H[(NS300,
NANOSIGHT System)g o] gt A 22| A Alel whe} NTA(nanoparticle
tracking analysis)E 8 s} 0 24 o 4559 4= 9 3] H (peak) & S35t} 1
A 3}, 7 ¥(shaking, 60 rpm) $l©] 3D W] FrF 28351 74 -9- A dkz] ol 2D nj| &
A ol  Abol 7t glof, 32k vk AFA ] o g = frolshA] ek
Ao 2 et ok, X1"H (60 rpm) §1°] 3D Ml el A TGF- [33“* A7Fet A,
TGF-B3 glo] 3D & ml ¢ =7 7kg 483k 7 99l vlsto], 3D, X1 "(60 rpm) 2
TGE-p3E 2.5 2 &3k Lo A AR 3 528 7S gHel st 5= AATHE 2).
o}, TGF-E A ] 3t 3D A& vl o A o A= v+ 3] = (one peak) 7}
LEld o 24 A o o Fo] ALE = A o2 FRIH T 3).
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A Al 4 3: PBMC 2] o] Al 9]

A 6l 20] M O = 45 o] 2ol el E ol R31E Wy ol whek(Ho,
P.J., etal. J. Vis. Exp. (106), €53265, doi:10.3791/53265(2015)) PBMC %2}
o H o & e 3 0.2 M TGF-pE A 2 3 1] ol A Pof 7l o] o]
ol A el e T AE A &3 2i=AE S,
dAdsdista g 9, A=t okal A -2 9 3
591 £:7001355-201705-BR-181)°l| A 3] F(ficoll)& ©]-& 3] PBMCE ] &
oh2- Wl % 59 % CFSE(Carboxyfluorescein succinimidyl ester, Invitrogen;
#C34554) 2 PBMCE Y A8kl Al X 48 F3 PBMC| 5242 18kl
PHA(Phytohaemaglutinin, Sigma; #L.1668)5 A €] 5}l T A| 3£ 9] F-2] o] =Hbx| =
AT S 75 FH T S7IAE AHA 9] PBMC 9 Al &35 FA
q]}_ JLO 7 /\47@5} ff %]u]. H]Jﬂﬂokouo]]/q oqo{x] ol A Z(EV); 3D ;ﬂ
27 s 483 AAFBD-EV)S), 3D A E vl & 221 slell A TGF-p3E
kool Ad7tete] ofxl | F(T-3D-EV)<] PBMC 94| A2HE
SASHATHEE 4a). 1 23}, TGE-E A 2] % 3D X" mjF 235 &3 =538
2 g o] Aol 43.1%¢] Bt MSC A et 44 T A EE 9.6% 714
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27 B ozl v EA E 80%el 7Fhe AA R P A Hol WA
71§ T M E oA S UERATHCE 4b R do). o], - E o] WY e
Tl 5 daFL 8 B ol Ve A7 A EAEE € 5 Al

AA e 4: ZF QLT EA 4

ol 4<% 2] 2 7]5= Nano Zetasizer(Malvern Instruments, Malvern, UK)E- ©| 83t
&% 3F2F2H(dynamic light scattering, DLS) %41 & 53l Z2A}819] o, EVY] 4=
U912 4 541 7] NS300(Nanosight, Amesbery, UK)S o]-&3}o] 43131t}
ol ~sF o] e @ % 3= 80k Vel A 3k 281 ] 73 (TEM, JEM-1010, Nippon
Denshi, Tokyo, Japan)& ©]-&3&}o] #2315l 0w, -z Ay} ol Ao FEj= 7
1= T o) AT 5b).

Grid(Formvar/Carbon 300 Mesh, Copper_FCF300-CU 50/pk) $1 ¢l 9] A~&-&
WFASEAL, 1% 22X T 2 HI4l 2312 (sigma, P4006)E ©]-&3Fo] A4 94 &
AT AT G vAE Rl Hel, W ERE o=
CD9(ab263023, abcam), CD63(ab134045, abcam), Flotillin-1(#18634, CST),
Alix(#2171, CST) @ A o] vl & AL QAT 28 &5 8 23 o 4559
G v = o] HAaL, AaF A4 vk GM130(#12480, CST) w9 A
i R = A E P e g

ol o] Y WAlS skl WA,
ol-gsto] AT 4 gl A7) o] 7] wj ol
ol] /\z/] OFA] H}ﬂ 21 cD9 &A| 7} A 3rE o] )+ 2.7um Dynabead(10620D,
invitrogen, Exosome-Human CD9 Flow Detection Reagent (from cell culture))=

d 2%l B A7 5 7]19]E F CD9-BV421(BD Bioscience, 743047),
CD63-PE(BD Bioscience, 556020), CD81-APC(macs miltenyi biotec, M130-119-787)
A 2 AT ol f-A 3 %41 7] (Beckman Coulter, CytoFlex Flow
Cytometry Analyzer)& ©]-&3to] A Ao A A== HFHEE
=438k} 1 A3, Al A CDY, CD63, CD812] 83 wh-al ko] 96% o) 4
LA H = AS FQle ATy L E AAaFol AT FA A7 96~98%
A s = Ao = | FolHol 7 Agh dAFo] By HA S FAT + AUt

-

AA A 5: 7 A&F Y A A5 2 (Wound healing Assay)
N o] 9]3-/43] Al 3 (Keratinocyte, HaCaT)oll A 9] A f- &5 < 17]'3}7]
2 &ll, HaCaT A =& vl G Al ol &8l 90%7HA] 71 F 1000/% ==
ol-galo] AA A E Wit} o] F o) AF(1E+10 particles/ml)°] E3+# xﬂ;
1| &9l 2] (Dulbecco’s Modified Eagle’s Medium-high glucose, D6429, sigma) = 1L A
T AA 3 A Zate) AR E st A7 A f-E = 5 ES Ao
A A aF e A d el 2T A YT Rk whE ) 9t
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3D W v oFS 25 A &3 3H(T-3D-EV)ell A T & = A A=) 329 7F &3] 3=
]

AAd 6: NaF dd g F4

vt == g A2 B

Z} Aol A A H Bl A 5.2 in-gel digestion HH S =38 FElo| = E A 23
FEZot vt Al =, e o e S 93l 50 mM o] B E 9 50%
olM ELFol E- o] A H &N} 100% ol ELFo| EY g olS o]-&3}o]

33 T 50 mM 2| T E] £ E ¢ o] E(dithiothreitol)S ©]-&3}o] 37°Col| A o] &3}
4 3t(disulfide bond)-& A 7] 31, 55 mM 2] & Q. EolA| Eoln| =

oA ELto| ER gl o] &35t @3t A & et 50 mM
OB R ol 5ol & Q1= LysS/E @Al 231 L2 EH o} A| & A-8-3}o]

Hetol =5 Azt 58 WElo]| == 0.1% S0 E =9

N A A 2w} E Z13) 3] (Liquid chromatography, LC)¢} 2 313 2 &4 &
33k}, AR ] = AH] = Q-Exactive Plus (Thermo, USA)-S,

N A A 2w E Z13) 3] = UltiMate™ 3000 RSLCnano System (Thermo, USA)E
AL-g-31 gl o FlEfol = Al &&= Sul 59181 250ul/ming] -4 2 = NanoLC<}
AF ¥ o] EFl A=k ¥4 7] (lon trap mass spectrometer) = 4] S 473 315 T
LCE & AG% UM E A FZAIZHE, 0.1% E52He &9 B(95% oM EVEH,
0.1% 54k, 5% U2 A FA 82) 9] w5 1] 15025 £ 9she] 5 2004
Fot ¥a8h AFg ks B4 A RS C18(2um, 100 A)S F7 3 WA A 75um,
9] A7 360pum, 4 o] 50cme] 5§ A )7t BAlF Arl S ARESke] fEtol=
ZHAE Felstlvh. FelE Aol B AR VIR Fete] 2 EY
to] B & & 53131t} 2 8] E 2 (Orbitrap) MS ¥41-& 350~1800 m/z H €1 <l o &l
o] 2 EFI MSE 1'H 2] AW o] 27l (survey scan, 3l %5 70,000) F-°ll HCD(Higher
energy collision dissociation, 27% energy level) 2] & o] -8-3}o] QL H|EZ MSE
o]-&, 208 | MS/MS(&l /5= 17,500) ¥4 & =3 5} 31t} 203 2] dynamic
exclusion options &8l T ¥ FEFo| = o] 2 AE & A3 o] EFl 9
Auto gain control target setting-> Full MS®]| t 3] A 3= 3E06 5, FT MS/MS¢]

i3l A= 1ESS AHE-3FQl T}, 853 RAW 31§ Andromeda $F31e] 55 7] Wk
o]l E H| o] FA] A& 3L E 9 o] 91 MaxQuant (version 1.6.10.43,
https://www.maxquant.org/)E ©|-&3Fo] A 54 L v T A A= A S

T3 A vk, Al 2= H 1 (Cysteine)oll = Al 2= H| Q1 Zhupu] v €l 515 3178 Fl(Fixed
modification) 2. % ] #] 3} a1, W E] 2.\ (Methionine)°l] 2F3} & ¥ 5 #k(Variable
modification) & & 8} =5 et, Tl A dlo] B o] 3= 20191 10€

Hk 37 ¥ 211t SwissProt database S A}-8-8FH H] 3] A &S 9] 8l A MaxLFQ
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g}+213} 7] 9l 3l ClueGO, ShinyGO v0.60, GSEA 3 & 138 AL-8-5}9 o},

Aoy e stol 92 vlolElo) 4] 7} Al ol uhel whua el el o)
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FEDEV)SIA <] v el - o] A S 5 89 thebal vhsk grol
T-3D-EVoll A Ho| 2 o= Walet= el “15-8 8l (glycolytic) #H78, A
1+ A< "k & & |, Dot JA, Lud QL A=, A3k A4
7
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o] 5ol A, v a3 8l g 2ho] 7t L YTt L2 99
LERdL Bhel o), B thE A= shA S Bl ol A A A] T-3D) A Ud@;‘ =)
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=1 B

A1 - 54 (Principal component analysis)< 2} Al & 135 3+ G vpu} &3]
-] 7} ¥ 91 3=A] = Discrimination index & AF-&3Fo] vEFITE = 100 Ve
tlolH &= Al A Wl whel 33) whig Ak A e Ao 2 A AL A5 4]
7101 8-& 60.2% AL, A2 FAE 7kl 719182 289% %tk 1 A} A8 A g
Hhfoll whet e g A o] A 9 YA S (o] 2 3 E 9] xpol &
ghol sl . =3k 3D-EV == T-3D-EV 7+e] 8l 71 &] o) v] &) o] &3} 2D-EV
o] A7 Y | A o' Hol 2D W I 3D WY gHe] xpol 2 ghul A o] W T}
HEE = Ao F5% 7 Y

SARAE 5
) 7(4 x} /q] = ln%
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“~(Enrichment score)™= 8] & A Eof] 35 F-Ax}7F 1 &
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c}*—l SR ‘IT/] Az A o7 v d w §Aze] on] EXslE S AS
poldoh BEHH ¥F A5 $F AFE A AE Qe F1lAe] ol
el A 50 2 AR, A EA pde B R WA A S A el
A (null) ¥-E5 AJAsk7] gle] £E3E 55 A4S AALTo2HA
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2o de] FFEH o A oA EA S H0,5 A7 skt 8.3 43t
W 2 2g- gk Bl 2 w54l Al RS o] FA| ROS Boll olshe] fibe
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ZZ A A = F(Sjorgen's syndrome), & ©] =& “J(Raynaud's phenomenon),
] 2 ¥ (Bechet's disease), 7} 2}A}7| ¥ (Kawasaki's disease),
kA w5 A 7 315+ (primary biliary sclerosis),
A A

Q_—rL

Q_—rL

Q_—rL

&

&

&

14]

15]

16]

5
3} =7 (primary sclerosing cholangitis),

) A o) 4 <A (uleerative olitis), ©] 2] ¥ tf) < 5= ¥ (Graft-versus-host disease,
GVHD) &= I 25 (Crohn's disease)®! & 54 0 & 3= £A &

2 A] @) =414 (Peroxiredoxin-4), E] & # =41 39 7 4 1(Thioredoxin
reductase 1) B Z 2 A Eba @ G/H A EFOLA] 2(prostaglandin G/H synthase
)& TAE Lo RN E A Y= St o] o] e A & sl sl

SV A E 3 Al ES] A ¥ A (extracellular vesicle).

A 14 grell oA, 7] M E L] A 3 A = HSP90-B(heat shock protein
90-B), 4l 3= & €] 2l (Neprilysin), T-3 A @2 [(TCP1) A H - -a,

A e}rl-A(Filamin-A), 40S 2] B @A §3, 1] @ 219, E =g A,
3| Al (Fascin), E] 2 @541 39 84 1, RUVBL 2(RuvB-like 2) & 1A ¥
FomPE AuE ) ol el HuAL 2740w s AL
Qo2 o= VM E FHl AlxE] &A3xA.

Al 14 gl oA, 7] M EQ] £ A = F2Y-1A(Coronin-1A), =
4-stol = FA gl o] = A B /-4 a-2(Prolyl 4-hydroxylase subunit 0-2) 2

Fd w28 LAo] = 3 2 X 3 2ol A (purine nucleoside phosphorylase) =
TAE o R E A= dhu o] ko] vl ol T s Al A
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513]

;ﬁ::?rﬁgtsy “Gene Protein names qraa?:;?xggw} {gguazg‘g) (ég?aza)
P08238 "HSPO0AB1 Heat shock protein HSP 80-beta 4.28882 0.001106 1.03307
PO8473 "MME Neprilysin 1.8344 0.041772 1.61467
P17987 TCP1 T-complex protein 1 subunit alpha 3.67557 0002723 1.41102
P21333-2 "FLNA Filamin-A 3.54842 0.002753 1.52024
P233¢6 'RPS3 408 ribosomal protein S3 1.76862 0.045868 2.58041
P35579 "MYHO Myosin-9 6.45115 9.13E-05 1.36562
P37837 “TALDO1 Transaldolase 2.45703 0.013941 1.80988
Q16658 "FSCN1 Fascin 4.10155 0.001361 11779
Q16881.5 TXNRD1 Thioredoxin reductase 1, cytoplasmic 3.21074 0.004072 261529
Q8Y230-2 'RUVBLZ RuvB-like 2 3.52183 0.002753 1.75975
[514]
Majority  Protein Gene Abundance Abundance Abundance
protein IDs names in2D In3D inT3D
P31146 Coronin-1A CORO1A 0 0 21.1821
015460-2; Prolyl 4-hydroxylase subunit alpha- P4HAZ2 0 0 20.9957
015480 2

P00491 Purine nucleoside phosphorylase  PNP 0 0 20.3867
[515]

Gene Symbol Description 2D-EV 3D-EV T-3D-EV  Remarks

 PRDX4  Peroxiredoxin-4 187522869 1951365045 2051830492  Up

TXNRD1  Thioredoxin reductase 1 18.35393979 1762553368 1917649096  Up
PTGS2(COX-2)  Prostaglandin G/H 1363213734 1582555179 17.02167561  Up
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C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-2019-0080723 A (HWANG, In Hu) 08 July 2019 (2019-07-08)

Y See paragraphs [0068]-[0078] and [0181]; and claims 1 and 4. 1-13
COSENZA, Stella et al. Mesenchymal stem cells derived exosomes and microparticles protect cartilage and|
bone from degradation in osteoarthritis. Scientific Reports. 2017, vol. 7, 16214.

Y See abstract; page 1, first paragraph; page 2, Materials and Methods section; and figures 1 1-13

and 2.

HARTING, Matthew T. et al. Inflammation-stimulated mesenchymal stromal cell-derived extracellular
vesicles attenuate inflammation. Stem Cells. 2018, vol. 36, pp. 79-90.

X See abstract; page 84, right column; page 86, right column; and figure 6. 14

Y 15,16
US 2015-0079046 A1 (RENEURON LIMITED) 19 March 2015 (2015-03-19)

Y See paragraphs [0010], [0011], [0054], [0343] and [0344]; and tables 18-21. 15,16

Further documents are listed in the continuation of Box C. See patent family annex.

the priority date claimed

*  Special categories of cited documents: “T” later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» 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 may throw doubts on priority claim(s) or which is “Y” document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>» document published prior to the international filing date but later than

Date of the actual completion of the international search

13 September 2021

Date of mailing of the international search report
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Korean Intellectual Property Office
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Authorized officer

Telephone No.
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C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

KR 10-2020-0040818 A (CHILDREN'S MEDICAL CENTER CORPORATION) 20 April 2020
(2020-04-20)
See entire document.

1-16

JOO, Hyeon Su et al. Current knowledge and future perspectives on mesenchymal stem cell-derived
exosomes as a new therapeutic agent. Int. J. Mol. Sci. 22 January 2020, vol. 21, no. 727.

See entire document.

Form PCT/ISA/210 (second sheet) (July 2019)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The invention of group 1 (claims 1-13) pertains to a method for preparing an extracellular vesicle derived from stem
cells,
The invention of group 2 (claims 14-16) pertains to an extracellular vesicle derived from stem cells.

The technical feature shared by both of the inventions of groups 1 and 2 pertains to an extracellular vesicle derived
from stem cells, but the feature corresponds to a technology found in the cited document (KR 10-2019-0080723 A).

Therefore, the inventions of groups 1 and 2 have no common special technical feature which makes a contribution
over the prior art under PCT Rule 13.2, and thus lack unity of invention.

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

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D 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. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D 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.

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet) (July 2019)
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C12N 5/0775(2010.01)i; C12M 1/32(2006.01)i; C12M 3/06(2006.01)i; C12M 1/00(2006.01)i; A61K 35/28(2006.01)i;
AG61P 29/00(2006.01)i; A61P 3/10(2006.01)i

B. ZALE Bof
ZALE F B A(EAESEFE 7] AD)
CI12N 5/0775(2010.01); A61K 35/28(2006.01); A61K 35/30(2006.01); C12N 5/071(2010.01); C12N 5/077(2010.01);
GOIN 33/50(2006.01)
ZALE 71 R otel £dlE HALY ol e 3
St 55 A 8 2Ib T W S A A 8210 . AL FH A el 7A€ IPC
EFZAE2FTH P AEZNAE AT H: AR # -3 el 712 IPC
T A Aol o] 8- HAE Hl ol Bl W o] 2~ (H o] Bl W o] 2~ 2] A A Aoj(s| st H-F)
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