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4% FAGAEE A5 TIE TS A6 FAEe} Yo, 1
o 2 A el F4, wRY, APl A el o] nho] A2 solA),
FAGAE GOR BEE Qi CD3+ YA E 5o 1R ATAEES

[14]

[15]

[16]

[17]

[18]

A

IFN-0 59 A A A 453} 124} A Al A 7] 3= R (4 551
#922,758 %), GM-CSF, TNF-0, IL-3 5] F=A]/4| 3 /3 % 3} 12t} 317
ol YFahi= WA (R H 53] A663,930%), 28 g 1AL Aol BRI S T2
i k= ¥ (WO 95/28479), LPS(lipopolysaccharide) “& 2
LPS(lipopolysaccharide) 2} 17| 1) &&F:= " (Am. JI. Physiol. Cell Physiol., 2011,
300, C1205-C1214; Annu. Rev. Immunol., 2003, 21, 335-376) & ©| | A€ 4= it}
A Ao A QB E = S AV s ket B HAlA
A=A FFE T

g o A, Ak o A wElH VA E B E(SVRS 244w
" (Enzymatic isolation methods)®} 7] 7] 4 2] W
methods)ol] o] 8] A2 0 & RE F2f o] ¢

FAA o WS WA Az A = A4 & 9 2(Lipoaspirate)S- PBS,
LBS(Lactated Ringer's solution), HBSS(Hank's Balanced Salt Solution) 52| 584
A 8 9 (aqueous salt solution) &2 2~33] M| & 3}aL, A & ok A ¥k 2] = 2|4k
S Y=ol A2 7] A (extracellular matrix, ECM) 5-& %3l 3} a4 & A g gttt
ol e 3 FA A e B 37°CeN A 304 Ul X] 2413k 52k sk agitating) 3} A
o] Fo Xt BA A Folli= AT A B =d A o8] A
Aol AR £ ANEARE () A ol L AE () +81F
1230 (i) B (pelle -0 2 Lpr] o] A=, prl 4] B2 vleln LS
F5otA Frt o] dEle] 7| A E & o] h-frE o] 9l

o2l 72K Fel ol golA], AL/ W 52 Hals B o2 ALE
T AT AT FEAE Yy 3 2B E S (Clostridium histolyticum) 2. 2 -]
2 Al F-38 2] FebAlvol Al (collagenase) U A2 £-3 o] FEfA Lol A E
B 23510, P, polymyxaZF-H w2l ¥ 54 @ 7158l & A (neutral protease)!
t] 2 3lolA| (dispase), G. stearothermophilus\} B. thermoproteolyticus =€ 2] ¥
X 2. 2] Al (thermolysin) G2 AFE3 = QT gl o] 2 ¢ £ 2 A|FH = 84
Z3= A7 Al A2 F3 Y FebAvolAl 9 T AgtolA] A Z3FE<
Clzyme™ AS(Vitacyte LLC, Indianapolis, Indiana) 3= A1, |2 /3 &
Aol ¢ Rl Al g4 E3E¢] Liberase™ Research Grade(Roche
Diagnostic, Based, Switzerland) & & AF-83 5% )T},
A7) FebAlUolAl 3 Bl E o] DNA ¥-3] 84 & Sl A7 A E

T & A EEREH Sy GAAE

=
FYA L BH O ALGE 5

H (Mechanical isolation

A
oA 4= A}
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[20]

[21]

[22]

[23]

[24]

Asto] 21 A= ol Tl nLEk/ %] & (shaking/vibrating)©] 30 € 5% St}

A o ZRY 7| Ay g o] He W Ad s o A A A
1@ [Aronowitz et al. SpringerPlus (2015) 4:713] 52 &3 4= ).

ol st 7| AP A& W AW AFA, A A E-Fa 7] E M E,
Aol Al 32, W 3] M X, 3] Al E(pericytes) @F &> ThFgh Al Z =2 4] ¥ of
21 tH(Stem Cell Res Ther 2017 Jun 15:8(1):145). SVFE vl o314 &

ol A AAE L FHAL 7 oY TRY VA MNEE LS
24 TH(Cytotherapy 15, 641-648, 2013).
VoA, 7| R g2 o TRHEE AR 0B TEH
2

R, wrh ul A oA 13k nhe 2, P E, 27, 9

B, 7N B= ol o] Az
A SHA = AR vk, HE B Yol 2 7Y 53 4 len, 7H
vt Al e A = Q1K e vpe- AR 1Y 5T 5 Q)
EE oA, VA AL E S oo AtrA o m e Ao = Qv
3] 3} X "FZ 2] (subcutaneous fat tissue)©| - 7] & =Y o] Rz 2 Q1 A+
A k2= 2] (visceral fat tissue) 2B oA 4= gl o G Zhal Xk 2] o) 1wl Al
Az o 27 YH Aojd 4= gl
T2yl A kAo A el | VA d A g o] 2xk9] wjFES
7| Aot g S 2abd o B i m Fato] A3 m) R o] g o] wi ek A
o o] apetA vt A& Aot

o

= = =

o2 F]IANA o gt v Ro|EE 7] HEF thE 32k vl Wy o
Hof o) 1o gk i o2 A o 7o) A A vl Y (haning-drop cultures)

H (Biotechnol Bioeng 2003, 83(2):173-80; Trends Biotechnol 2004, 22(4):195-202;
Crit Rev Oncol Hematol 2000, 36(2-3):107-22), 39 -2 W] A &) njo]m 2 4

<+ @] ©] E(microwell plates with non-adhesive surface)E ©]-8 ¢t 0l &F Wi (Cancer
Res 1977, 37(10):3639-43; In Vitro Cell Dev Biol Anim 2001, 37(10):656-67), V] Al
A| A} -2 5 (microfabricated microstructures)-= ©] 83+ W] ¢ HH (Biomed
Microdevices 2008, 10(2):197-202; Tissue Eng 2007, 13(8):2087-94), &]

nlo] @ g BE|E o] &3 1l &F WHH (In Vitro Cell Dev Biol Anim 1997, 33(6):459-66;
Nat Med 1998, 4(8):901-7), 3t 24 0 & 7| == 271 35 = (surface modified
substrates or scaffolds)E ©] 83+ W] ¢ HH (Tissue Eng 2007, 13(7):1455-68; Tissue
Eng 2006, 12(5):1357-68), <] & (external forces)S ©]-83F ul] & WA (Cell Transplant
2006, 15(6):521-32; Biotechnol Bioeng 2007, 98(3):694-700), Eaby| R=Rel =t

= (spheroid on a chip)% o] -8-al nj] ¢ " (Biomaterials 2007,

28(3):559-66;Biomaterials 2006, 27(36):6032-42) 55 & & ¢l v} A Hk 2] o] A
o 7| A A EE L afgFste] Aol =E A7 ¢332k v v
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[25]

[26]

[27]

wAske] of A4 2 Q1 A
63(6):245-51] 5 %%% =B 9}4.

B b o] A =R AR A Eofl 2] 849 B Al (loading) = & ] €] (antigen
processing)©ll | &l =4 G A o] F o MHCS 534 def = <l fetol =7t

ANEEE SFogy o|Z el g o Adxsl= THE FEAS 7HITAE
S0 YL FEFORA Futolelz, JUINR, FEF o WS Eo]7]

o O O

gk Zlolt}. o] e gk 2| Al 3ol o] g9l §HA] W o B A=

Aate] AL-&3EA L, RNA G 9 2 312, 9 d vfol 2
g gh¢lof A3t HIV(human immunodeficiency virus)©| Tat
A EF-IA Feto| 25 A g sto] A G 3 ol A 3ol el o] Mg et 5
sk W 5ol F Aol T H ol Qo E g o] Ao ol A A H
Fe304-ZnO 3] (Fe304) A(ZnO) 7+ % 2] Y] A (Fe304-ZnO core-shell
nanoparticles, FZ-NP)E o] 83 =5 it} 2] Al o o] 39l A v ot
A ste] t] A4 A ¢l AL ¥ [ Immunol Res. 2017, 65:798-810] &< =3 4=

T2 g ol A kel & utol e A -2 &, vhE| g o) 5 A v A= w7
F, TS Al A e, S TS GAE A o] g S i
e gl g U 8 A, S A E Y] slEfo] = gl
THAE] BEllE Td T U

o121 % £ 1L oA Foll AR AL AL} B A Tl ]3] A F ) A
LA E = o] apA s, o o] 1 B A 3E & (glioblastoma) ol A X =] =

EGFRVvIIl(epidermal growth factor receptor variantIll), & 3 A 744 ¢Foln}
ek, #H S, 217 1LE(glioma) 5-©ll 2}E ¥ = EGFR(Epidermal growth factor
receptor) 74 #4734 Y(papillary thyroid cancer) & ol A Z}2-3 o e}~ ¥l

8-A| (Metastin receptor), -4 ¢F S0l 4] k& =] = ErbB | 2 9] =84
E]-O] 221 7Fe] YAl (Receptor tyrosine kinases), 78 &, %3, Wi ¢ (Gallbladder
cancers), ¥ ¥ ¢H(Cholangiocarcinomas), ] 2] 57 ¥4 ¢ (esophagogastric junction
cancers) 5 °l| 4 #& ¥] 3= HER2(Human epidermal growth factor receptor 2),
S5 NS Soll A HE H = elo] 24 hol v A-18-5=-8 Al (c-Kit), 4] 5=
At Soll Zd ¥ = HGF 784 c-Met, 7% S oll A 23 == CXCR4
= CCR7, A Aol A It ¥ = A e A =84, 2174 5ol A
7}k ¥ = PPAR-S(peroxisome proliferator activated receptor 8), 4= 5ol A
7} 2§ ¥ = PDGFR-a(Platelet-derived growth factor receptor o), {F&F, T A
H4E oA Il ¥ = D133, ¥ &, gk, f o, gk, Gkl Aok
A, g Ak Foll A 2k B = CEA(carcinoembryonic antigen), -4,
o, A, g, 7 ol A #d ¥ = EpCAM(Epithelial cell adhesion
molecule), 217 B AH| & 5ol A 2k ¥ = GD2(disialoganglioside), {FA 3 &
5ol A #}ukE ¥ 3= GPC3(Glypican 3), A @A 9F Sol 4] k3] &) 3=

)
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[28]

[29]

[30]

PSMA (Prostate Specific Membrane Antigen), YA, f- 9, A4S, =
5ol Al #uFE ¥ = TAG-72(tumor-associated glycoprotein 72), =24 <&
¥}4 4 ¥] 3= GD3(disialoganglioside), & N F, 218 ¢F Sofl A 3}pwtgl
HLA-DR(human leukocyte antigen-DR), 71 3 4] 313 QF 5-of| A 2}ak3
MUC1(Mucin 1), 21 3 4] #| $F(advanced non-small-cell lung cancer) 5 ¢l
#FH ¥ = NY-ESO-1(New York esophageal squamous cell carcinoma 1),

H] Q1 5-<& %F(Nasopharyngeal neoplasms) 5 °l| 4] 2}%-& ¥ = LMP1(Latent
membrane protein 1), 3| ¢, Bl &4 71 §1 25 Ak A4S o<, A8
oA Tl Q = TRAILR2(tum0r—necr031s factor-related apoptosis-inducing
ligand receptor), & ¥ 21 A 12} =8-# 91 VEGFR2(vascular endothelial growth
factor receptor 2), {HA| 39t 5oll A 3131 ¥ = HGFR (hepatocyte growth factor
receptor) 5 = .o, L ot F V| A E o] TH 3l CD44, CD166 54
ATE GG AN = G-3A Lol vl A EoN A LA H = B2 Fo] & X%
9o, 3] el A g A olsle] V|ete] o Gt BAeA o FALA AL
31 [Anne T Collins et al. Prospective Identification of Tumorigenic Prostate Cancer
Stem Cells. Cancer Res. 2005 Dec 1;65(23):10946-51], 3 &1 [Chenwei Li et al.
Identification of Pancreatic Cancer Stem Cells. Cancer Res. 2007 Feb 1;67(3):1030-7],
181 [Shuo Ma et al. Current Progress in CAR-T Cell Therapy for Solid Tumors. Int J
Biol Sci. 2019 Sep 7;15(12):2548-2560], 1~ 31 [Dhaval S Sanchala et al. Oncolytic
Herpes Simplex Viral Therapy: A Stride Toward Selective Targeting of Cancer Cells.

Front Pharmacol. 2017 May 16‘8‘270] R Rl
H. tﬂ-nﬂg] u:]Oﬂz;q_Q_ ZH h=l L 1;{0] 6]—10]: _Q_Ei /\]‘_Q.}E]

T

K2
AR Eol) BAE = S B s ol o] ehd o) el AbeE
£

L 5] A48 24 E-2 371 (approved) ¢ 9] 9] dufo]e] 24,
Aol o] &A= 30“3 Zﬂ), dofof kAo g = EF o AMEE 7
At FehA o} & = T o] AREE g 2o g kAl == AL
A3 A, G 3HA|, Exolol | ehA] A3A|, v M| &3 A EHA|, 2 &=
AR ol T oAl A E 5 S e = 9l el o &ebAl, gl el 9
Abol E7FQT o] o, ql ol of &HA) o ofF, Q) o] o] W] kit A Al A of of 5,
Aol o] Al X 5 A|(car-T cell therarpy, car-NK cell therapy) 2] &F & 5 &
EogT A A o v B Vol ERA W AsE, o|ntE Y, S S Y,
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[64]
[65]

[66]
[67]

- 2E52 Ao 6o~ 1258 o np-AE 2 AFE AT B vk A E2
A&t stal 5248 99 3] (Institutional Animal Care and Use Committee,
TIACUC)®] 9 3]l %1% ATHIACUC Number : SNU-150115-2-7, SNU-160212-2-7,
SNU-171123-4-7).

127128 AL SRS 8¢ =¥ Z o= W%

W4 (Viscera) 7 ) 5 Skin)ol A A4S w0 w A7) 42 5, 27 &
0.8mg/ml =} 7 -2l &4 2} 100ug/ml DNA +-3j &4 I(DNasel)©] 59+, 3%
bovine serum albumin(BSA)(MP biomedicals, CA, US), 1.0mM CaCl2
(Sigma-Aldrich, MO, US), 0.8mM MgCI2 (Sigma-Aldrich, MO, US)7F x3k+
2+37 ¥ Hank's balanced salt solution (Intron, Seoul, Republic of Korea)©l| 4| 1A] {F
FoF 170rpm 2 2 37°C ] el k7] o] A wl =] T}, 3% F<F 500g2] 7 ol A
DAY T, AT A2 A ASa Al ]2 Y A& (Stromal vascular fraction,
SVF)2 ¥8]3F th(% 1a). L8] a11}A] 10% fetal bovine serum(Gibeo, MA, US) 3}
1% penicillin/streptomycin(Gibco, MA, US)©] 3 ¥ Dulbecco’s Modified Eagle
Medium(Welgene, Daegu, Republic of Korea)oll A 1l &5} T}
29| 2 0] E(spheroids) & WHE7] Al A, 6~10Y &< 1t SVFE EHAl o2
AHelste] & M AT Ml FH SVF= 29 20| = 2 E(Incyto, Cheonan, Republic
of Korea)ol] ¥-F3} 4t} SVE-~ ¥ &2 0] = 361 7H(19X19)7} A~ ¥ 2 o] = H Eo| A
FAE AT FASaL, ol & o] & o] Y M Fd 5, SVE-L#| 2ol =5 A
AH-& gt

1.3 A= ¥ ZnO-2F FElo] =(ZBP)- W S E-11(OVA) Bd o] Ak

Az 3t ZnO-Z2 3t feho] =(ZBP)-H &7 H(OVA) T E (ZBPOVA) &
ksl 7] YA, A B16MOS Al 3E+2] §-% 4] DNAE DNeasy Blood & Tissue
Kits(Qiagen, Hilden, Germany)2 AF-8-3}o] A Z2ALe] Ay Ao uje} =),
%% DNAT PCRZE % (Forward primer: 5'-TTT GAA TTC ATG GGC TCC
ATC GGT GCA-3' 5|9 & 1, Reverse primer: 5-AAA CTC GAG AGG GGA AAC
ACA TCT GCC-3', EcoRI, Xhol restriction sites underlined)3} 3L 3xZBP
(BamHI-RPHRKGGDARPHRKGGDARPHRKGGDA-EcoRI, A € & 3)=
¢+ % 3} %1 pET23d-ZBP vectorol| 4] 54| 5 T}, 4| W E =
pET23d-ZBPOVA+= A ZALe] A ™ Aol whe} E. coli HIT Competent BL21
- (RBCBioscience, New Taipei City, Taiwan)= 32 1 3 5] 91T} ZBPOVA=
o] A of A vgd 3t HHH (Nature methods 3, 55-64, 2006; Biochemistry and Molecular
Biology Education 39, 28-37, 2011)°l1 4 A 43| 2H T2 EZZ GA H ],
ZH3HA, isopropylthiogalactoside (IPTG; 0.1mM)ell o] 8] whul -l dh& o] - ¥
E. coli M NS 2] 22 (Img/ml) 2 A 58l g 4 A A Zre| Lol =71
A& 27hE 2hE1(300mM NaCl, 50mM phosphate, pH=8.0) 2. & 30%- &<t
Gl A7 oL Fh R Zeak Al olsf el FH At Sl dAl e EhaL
o]

A5 NS ol o] 3}t a1 AKTAstart(GEHealthcare, IL, US)<} HisTrap™

2
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[69]

[70]
[71]

FF(GEHealthcare, IL, US)E AM8-3to] A7l o2 QA 8t3l o}, vl A2 yha) 4°C
PBSO A A glt), W54 o] Aol A vE ¥ ule} o] (Microbial cell factories 10,
57,2011) Triton X-1145 o] &8 A A& & 2ol M A1 A etk A A€
w54 99 of = AP A 9] A %o uhe} Pierce LAL Chromogenic
Endotoxin Quantification Kit (Thermo Fisher Scientific, MA, US)E A}-8-3}4

gl gt A A ¥ ZBPOVA T A L SDS-PAGERE 4 %3} 8l a1 o] Fof AF&3}7]
HA7EA] -80°Col A B F .

14 EFFAFAZAE £, §d A2H 4%

o] ol /47 ¥ vk} 2ol (Nat Nanotechnol 6, 675-682, 2011) & 7+= -2 ¥ o]
TAGHM EZ 315 o) JhAshA] A g sAE, Rag2 2§ (knock-out) V-5-222]
=9+ +2 ¥ 31 10% FBS, 1.5ng/ml recombinant mouse GM-CSF(PeproTech, NJ,
US), 1.5ng/ml mouse IL-4(PeproTech, NJ, US), 1% penicillin/streptomycin, 50pug/ml
gentamicin(Gibco, MA, US), 2mM L-glutamine(Gibco, MA, US), 50nM
B-mercaptoethanol(Gibco, MA, US)7} =7} Iscove's modified Eagle
medium(IMDM)(Gibco, MA, US)°l| 4] 1l k% T}, v Ad & 2] A = 6~8Y
St M FE ATk A= sk A alA s AT, v A S
Tl A3 A EBMDCO) = Wi &9 1S 918l Fe304-Zn0 310 4
T2 9] Y= AHFe304-ZnO core-shell nanoparticles, FZ-NP)©| A}-8-%] 1t}
100ug FZ-NPsi= PBS = 3™ wash3} L, FZ-NPsi= 20ug ZBP-OVA 9} A &
Agret S 1A FF 2ol A v k@t ZL F, ZBP-OVAS}
FZ-NPs(NP-OVA)= IMDM 2 & 3 wash3} 3t} Ut 1x106 A4 £ =
37°CoN A 1A ZE & <QF NP-OVAS}L vl <F3t 3t Ad < b & 98l A1 Al =
lug/ml A2 T} &5 (LPS, lipopolysaccharide) & 16~18*] g ¢F A €] 3} %1 o}, LPSOl)
s s FAGA = A9 Holl IMDM 2 2 31 washd} 31t

1.5 A X &4 7 &A)

A ¥+ 10% goat serum(Thermo Fisher Scientific, MA, US), 10% rat serum(Thermo
Fisher Scientific, MA, US), 10% mouse serum(Sigma-Aldrich, MO, US), 10 pg/ml
anti-CD16/CD32(2.4G2) antibody(BD Pharmingen, NJ, US).2. 2 -4 ¥ super-block
solution 2 & blocking &} 3 t}. o] o] 4] 30+ &<t & &0l 5] APC/Cy7-conjugated
anti-CD45, BV405-conjugated anti-CD1 1¢, alexa488-conjugated anti-CDl1 Ic,
APC-conjugated anti-B220, PE-conjugated anti-CD11b, APC-conjugated anti-PDPN,
FITC-conjugated antilCAM-1, PE/Cy7-conjugated anti-CD31, PE-conjugated
anti-LTPR, FITC-conjugated anti-VCAM-1, PE-conjugated anti-CD140a.,
PerCP/Cy5.5-conjugated anti-CD44, PE/Cy7-conjugated anti-CD86, APC-conjugated
antil-Ab, BV605-conjugated anti-Ki67, PE-conjugated anti-DC-SIGN (Biolegend, CA,
US), PE-conjugated anti-CD3, BV421-conjugated anti-CD3, PerCP-conjugated
anti-CD4, FITC-conjugated anti-CD8, APC-conjugated anti-Gr-1, BV605-conjugated
anti-CD62L, FITC-conjugated anti-I-Ab, PE-conjugated anti-CD40 (BD Pharmingen,
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[72]
[73]

[74]
[75]

NJ, US), PE/Cy7-conjugated anti-CD4, eFlour 450-conjugated anti-CD3,
PE/Cy7-conjugated anti-F4/80, APC-conjugated anti-CD80 (eBioscience, CA, US)=
9 FE A (surface marker) & A2 331t} Aol = Al 3E = Zombi
Aqua(Biolegend, CA, US)H 7-aminoactinomycin D(7-AAD) (BD Pharmingen, NJ,
US)Z up=2 A5Gt} Al 3£ = LSRFortessa X-20 flow cytometer, BD LSRII flow
cytometer(BD Pharmingen, NJ, US), CytoFLEX S(Beckman Coulter, CA, US)=
o] g-3}to] 43514 ). dl o] B = FlowJo software (Tree Star, Ashland, OR, USA)&
A ekl

1.6 A Y= o4

SVE-Z#| 2ol v} A A A EE A1 A &2 o] 4 8h= 212 o] A<l
A gt 2 438313 th(Biochem Biophys Res Commun 514, 1081—1086, 2019).
e AR, vh 2B v A D 24 S SHe] U AAS F
B9 A% F AN A4S PR = EA R A A& EAL 30
7 0] A] v}=(BD Pharmingen, NJ, US)Z Z 31, o] 213 -& threaded plunger(Hamilton,
NV, US)E ol &3l 3] F=Astadtt. A7) F-H = 3129 cautery(B0v1e medical
corporation, NY, US)= | X 4] B-33} tF, A A& 15 Qto 2 ThA] Yol 35
BT

1.7 4% PCR

RNA &5 X3 X 2 E -2 u}e} Trizol reagentE ©]-8-3) =3 315t}
Complementary(’d 5.4 ) DNA(cDNA)T reverse transcript premix kit(Intron, Seoul,
Republic of Korea)E o] 83l <24 0.7 A = It} SVF7F HZ A 7] A A 3 2]
TR A S F0[ F J=A 5 Felstr] 98], mRNA & SYBR
Green master mix(Life Technologies, CA, US)2} CFX Real Time PCR Detection
System(Bio-Rad Laboratories, CA, US)< ©|-&3}o] 4 & PCR(qPCR)ZE =74 gt}
2y S 2 HEE AF o 2 A E Qlr) At A 9l mRNA &2 B-actin
(Actb)®] #L-& 7|E o= AL AT Zetoln = & 10 A2l gt
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Gene AWk Zajol A uFak 3 glol i

CCL19 |CCTGGGAACATCGTGAAAGC |TAGTGTGGTGAACACAACAGC
(AEHE 3) (AEHE 4

CCL21 |GTGATGGAGGGGGTCAGGA  |GGGATGGGACAGCCTAAACT
(A EHZE 5) HEHz 6)

CXCI3 |GGCCACGGTATTCTGGAAGC |GGGCGTAACTTGAATCCGATC
MEHZ 7) TA (L= )

CXCL12 |CATCAGTGACGGTAAACCAG |CACAGTTTGGAGTGTTGAGG
(MEH=9) M LHZ 10)

Actb TGTTACCAACTGGGACGACATG |GGGGTGTTGAAGGTCTCAAAC

(AEHZ 1)

(AEHE 12)

1.8 mRNA €7|4 € 4
SVES} SVE-A 3 o] = o] S-A A uha] 42 gtolsly] Y4, a-CD45
microbeads ¢} magnetic cell separation(MACS; Miltenyi Biotec, Bergisch Gladbach,

Germany)2 A8l 4] SVFOZHE CD45 Al

N5 F-53}3 total RNAS

2] Stk RNA Q] quality(3 2 )<= RNA 6000 Nano Chip(Agilent Technologies,
Amstelveen, Netherlands) & A}F-8-3F9] Agilent 2100 bioanalyzer®= =74 §] 3L, RNA 2]
%2 ND-2000 Spectrophotometer (Thermo Fisher Scientific, MA, US)E A}-&-3} ¢
A3l dlt}, glo] B & 2] = SMARTer Stranded RNA-Seq Kit (Clontech
Laboratories, CA, US)E- 0] 83} 4] total RNA Z-E] A 4] =] $1t}. Poly(A) RNA
Selection Kit(LEXOGEN, Vienna, Austria)E ©]-8-5}9] Polyadenylated mRNA &
5ol 4 o= ¥2]3tal, cDNA §4, T 319 PCRe) o] ¢ T35 9l ek Ao
7}& (shearing)& A4 S & v}, F o @3 7]+ Agilent 2100
bioanalyzerZ =7 & 31 A % $}+= StepOne Real-Time PCR System (Life
Technologies, CA, US) 2.2 #H 7}l t}, 2lo] H & 2] = HiSeq 2500(I1lumina, CA,
US)ell 2] &l paired-end 100-bp T35 0 & & 7] A]
TopHate ©] 23l =323} ]t} d] ] B = ExDEGA (E-biogen, Seoul, Republic of
Korea) % -2 8} 31, Prism 8(GraphPad, CA, US). 2.2 A| Z+ &} gt}

1.9 £443H A9 FFEA(ELISA)

A 3E il Y A5 Mol A1 CCL213} osteopontin2]

ARAS ek DA w0l =

EERS X RERSE

Az A 2] A %ol upe} 2+ Z; Research and Diagnostic Systems(MN, US)3}

Lifespan Biosciences (WA, US)°ll A4 -%) ¢+ ELISAM kitZ =4 ¥ 31t}
1.10 =34 &4
SVE-23| =z ol = 9] 3184 -9l 582 &2lsl7] sl Az A e Ao

w2} u-Slide Chemotaxis kit(Cat#80326; Ibidi, Germany) & ©]-&3}o] F+3}4]
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[83]
[84]

[85]
[86]

[87]
[88]

*-2](Chemotaxis assay)= 2 A 3F51 T}, 1.5mg/ml Type I Collagen solution(Corning,
NY, US)& #3 Aof] =4 ¥ A vf vl Al W o] SVE-23] o] = Ho3= v A=
1z 7o) FQl ¥ Q) a1 v A Ei= ¢ 22 T ko] AFAHQu). Aokl i= A E
o] & & 247\] zke] vk 713k &<t FV1000(Olympus corporation, Tokyo,
Japan) 2 o 7 ¥l
L11 7| 28 B EHSVH T FAFAZDCO) E= HAAE T F
24-well plate®l] A 1x10¢/well <A A| 3, 1x106/well B]“FA 3£, 1x106/well A =

A %A 3 (mature DC) B=3= 1x106/well B] A 3£ 2} vl k¥ 2x104/well SVFE
o3t FErl et ATt MY &, A EES FAELA V] E o] -3
WA= Q)

1.12 A A 9 (in vitro), A A Y (in vivo) ©] 7] A

Ay A 2] el A4 vl k¥ SVF= & 7| 74 (Olympus corporation, Tokyo, Japan)2}
VisiView software (Visitron systems, Puchheim, Germany) & 2 ¥+ 2% 1T}, A A
AN g ol o g 1% P2 E ERIsHy] A8l o] A H & w25 F FobA
frozen section media(Leica Biosystems, IL, US)©l| % a7 w2 7] B H] 2 4 of A
ol & /iq Py _—_L.l:év_ 5~6um Tyﬂ %E =] qu = /\1 64 Z] 7]};(] ()Ocoﬂ }\1
BT 2484 415 8, sl nbS A -0 L AH&E) 94 < a3l ot
sZ2A olm A g e, 4 A ES 4% G EFLstol =l L AL
FITC-labeled anti-CD3, FITC-labeled anti-CD8(BD Pharmingen, NJ, US), alexa
647-labeled anti-CD31, alexa 594-labeled anti-PDPN, alexa 647-labeled anti-CD11c,
Alexa 647-labeled anti-CD4 (Biolegend, CA, US), alexa 594-labeled anti-VEGFR3
(Bioss Antibodies, MA, US), 4’,6-diamidino-2-phenylindole (DAPI; Thermo Fisher
Scientific, MA, US)Z A&} 3 T}, 3% 4 o] 1] x| = FV3000(Olympus corporation,
Tokyo, Japan) 2. 2 2] ¥ 3] © 1 IMARIS version 9.3 (Bitplane, Zurich,
Switzerland) 2. &+ 3l T}

113 &9 Sol4 " w3 B}

SVE-Zg| 2ol =, XA 3 232} = o] 59| 239 %ol adal o= g4
Eol & HY wb&-& F53t=A Hrbslr] Hsl, 2F 23(1x100 =212 3 /mouse
FE1= 361709 SVF-223 20| =/mouse = & Th2 A & o} & o 134,
28] 7} npg-220] A4 A 4eo] o] AT, 7 TF M FUE FA A Tl =
NP-OVAE Al {3 A7 5 o] 48k 531, SVE-2 9] 0] = 45 o] 4
1ol LT Fe NP-OVAE 3 = ek A 192 shaL 55 F
OVA-5°14 T A EE 1A 7]7] Y8l 2 mh-2oll M S g v Al 28 7
H-2Kv =222 A 314 5313 (MHC) 18 3 LA MHC T3 o] 9] 8] 27k A A ¥ =
OVA 257-264 ] E}o| =9} OVA 339-323 ¥ E}o] = (InvivoGen, CA, US)<}

W sl AT 244 31 5 F M 5, Al E5 2 304 &< 4°Col A @-MHC
ALeEA (tetramer) & B A8 A TH GAS FU7FHE 3092 o H, FAE
F212 4230519 U}, APC-labeled tetramer SIINFEKL-H-2K? ¢} PE-labeled tetramer

N
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[89]
[90]

[97]

[98]

[99]

AAHAEINEA-I-A>Z 1| 57 2] National Institutes of Health Tetramer Core
Facility ol A A &7 9F

LU4FFHET R ?‘%%%k a3 HAL

T4 FEE e, OVA-EE ok S A1E BI6MOS5(5%10¢ cells/mouse) &
nhg-2~o] 9F S FA AT 7 T, ZF 23 (1x100 74| 3A| 3 /mouse,
36170 ¢ SVFZ= 3| 2 0] =/mouse)S 5= 33] 217 < of ol A At 7
15 5“}‘1]9] -2 AR AT FEE aHE AV A,
A7|e AEES HHT TF 27 2~-3Yntg S Q) Y 39 (mmd) =
12x[(# 2 A & )X(7] A8 e 8 ALY & <F =171 7F 2000mm? o]
AASHH, rp A= F2 Alo® gt

1.15 34 &4

o] H = 54 %45 934 GraphPad Prism software = %-4] ¥ $1 T} RNA
A7 g E-A & ExXDEGA version 2.5% 4=3] & ¢ T}

2.49 @5
21 AGEHORTE L2 A SVFe] 54
A Ao A &8 SVFS H 2 04 A(DO0) -3 =171 7F 2 a1 (FSC<250K,

FSC: forward scatter, SCC: side scatter) ¥ & k2] M| X 50| o1} v ¢shH (D3:
| % 3L A, D6l &F 64 Al) 71 7F A SL(FSC>250K) {1 Bk e] Al 5=
oA ¥ ATHE 1b~1d). o] 21§ A| 3£ W 3} 5 2}A| 5] g1str] #l8he] f A4
A S EEESl Sl CD45+ 2P A X A Dwf(hernatopoietlc cell population)
Al S A8 31(23.4%—5.94%) CD45- 8] 2 & A| 3 (non-hematopoietic cell
population)= 5 7+F&H76.0%—93.7%) < 2F15FSI TR e, 1f).

7 HAE B o 2l gk Al E A St whE A X F S AT A3 CD4+ T
A X, CD8+ T Al 32 H B220+ B Al &> w2 A 7F4 31351 CD1 e+
T A A = W 10L 7HA] 7-A] ] 9 21 (52 2a~2d), CD11b+ F4/80+
A A E 2} Gr-14 57 A E= AT THE 2e. 2f). 5= 290 4] P#0, P#1, P#2+=
71z A 31509, 19, 21 & o] g,

H 34 712 A 3 (lymph node stromal cell)] 5}9] L35 (subtype)-<> PDPN ¥}
CD31 "}#A & AF8-3}o] PDPN+ CD31-= 41 -f-o} Al - Al| 3 (fibroblastic reticular cell,
FRC), PDPN+ CD3 1+ = 3 U] 3] A 3 (lymphatic endothelial cell, LEC), PDPN-
CD31+%= & M) 9] Al| 3 (Blood endothelial cell, BEC)E -5 =] =), Xl 2= 2] o) A]
2] g SVEE v Foto] fA4| X #2418 A Aehd CD4s5- Al E 15 H24
712 M| 3 2] 3% 3 (phenotype) 3} H] 5= 0}71] PDPN+ CD31-, PDPN+ CD31+,
PDPN- CD31+ & T-%-5 &= 542 Bol&= A2 A8 th(% 3a~3e). SVF&=
53] 5 o] Wl Al 60% ©178, 10 o] % HH %Al 80% ©173 FRC2]

F & 8(PDPN+ CD31-)& H.oli= Ao 2 25 (3 3b).
PDPN+ CD31- FRC §-AF 3288 & H.o|= SVFE FRC 5904 n}A & 283
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[100]

[101]

[102]
[103]

[104]

[105]

[106]

[107]

FI7HA o =7 gelst A1}, o] & Al 3= LTRR(Lymphotoxin f receptor),
CD140a(Platelet-derived growth factor a), VCAM-1(vascular cell adhesion
molecule-1), ICAM-1(Intracelluar adhesion molecule-1) ‘s FRC 5-¢| 4 n}A &
] &= 1S FolE I tHE 4). 5 400 A P#O, P#1, P#2= 212 7|t 31452 0,
1H, 298 9 l E}

ol9} & AY 9, SVF7F 7| A o2 Yt 7] A A3 e} H| 25|
24-E 3hi=A] %}‘ﬂiﬂ A3l A o 7FA] 2= 21 TLR3-agonist(Polyl:C, pIC),
TLR7-agonist(Imiquimod), cLTBR(aLT) ¥ LTAR & {F=(anti-LTPR, LIGHT, L)&
24A13F B9k A28k ar 7 PCRE mRNAS A& v g2 7|4
A EZ} WEEEHE T A Q1 AR FFRIST Cell9, Cel2l, Cxell3, Cxel128 H 3 3=
2% A% 5 AT Sa). 3344 AL 9 el v 2ol = Pz
A FAN(SVF 25| o] =, SPH) 22} 1 % SVE(SVF)°ll vl 3l &4 152
| 279191 Cell9, Cel21, Cxel13E& LA T 4= Q55 I8 TH(E: 5b).
oY B ATES AWEd 02 e ¥l 3 SV EAZ ol 7]
o1 Az /| AA T} §AF ATER TR0} &e wol T Aolel

=) A~
sk = 9l

22SVF 2H 2oz 3 FA

mRNA ¥4 0 & 329 uj) & uh2] 8 nlj &k 3H(DY) Hlj &3+ SVF
2| 2 0] =(SPH) <} 22H% Wl &F *H2] (monolayer) 2. = ¥l %3t SVF(SVF) 2] #-7 A}
W S W sES S w), SVF A~d| 2 o] =& njoFehd d Ay Aol A g 1172
FrARES] wdo] Tl A& FAT 7 YAI(E 6a, 6b), FAE FA&
A A3 S vl CD31+ Al 3 5(PDPN-CD31+ BEC, PDPN+ CD31+ LEC)©]
Z7hee g1a = YATHE 60). & 6904 >10S 722 & o 1l <= (fold
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