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(57) Abstract: The present invention relates to a method for differentiation of mature dendritic cells (mreg DC) enriched in immunoreg-
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the method, in which CD11b+ dendritic cells collected from splenocytes were treated with the anti-CD 137 antibody in order to differ-
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[5]

[6]

[7]

[8]

[9]

[10]

A, 3 w7

response) 75 5 H & < 3= =
Frdgt A A Eo|th, FAGA 7L AHE e HevkEs 235 Ve T T UE
A2 U A A A 3£ (APC, Antigen Presenting Cell) 2 4] A 3£ 3% %H o] MHC

CD-86%} & X2} (adhesion molecule) o A1 T, ICAM-15& 115 %
Ao, o] 7FA] & Alo] &7} (cytokine, IFN-alpha, IL-12, IL-18 5)S 4| &}7]
A Ao = el A Aok FAGAEE A E EH YA A AE(MHC

Ao} B2AT BAE)S Bol whalsta 9lar, IFN-29} IL-12 5 o8] 7}A]

ALOl EZIQLE H-ulah7] wiit-oll 39l o] A4l T Al322] A4, Thl Al E 9]

ol 2 g5 E F T drka delA 9l
o] ¢} 7o), 42X A+ A 3 (dendritic cell)= 7H4 7 )
presenting cells)Z 4], YA U =53] 4-& 2 EA|5HA] 5t
715 0] v~ Hoj 7] witel Sof el of
S

1B
&
ol
2
3 e
[-'>~1
i
X
L
>
=
0
[¢]
=

A
Yol o g2 BE Fa|y =AM XEE in vitrool| A 3+ 0.2 A=A 71 2 A 55t
TR A E FE R in vivool A U 8= A

=9, M 94 S R Rle
shol o, o sl W 170 So] Felo] 3t WAL fmaly] A A%
WA 02 1§ 7HA7Eu S ek,

g o] A% A

N

1= 3}A

¥ g o] B2 .0D137 YA E o] gke] FEl @ W o Alw e b
mregDC(mature dendritic cell enriched in immunomodulatory molecules)Z

R Iy E o & EeshE PE R X BAE A FEHE glolvh,

A HE s

B odbd 2 X3 Al ol & CD137 &4 2 CpGE A st @A E 35
Hod 2d A7) TR A5 =22 Al E(mreg DC) 2] #-3} WHH & Al &gk}
ESH B g2 gigA el & CD137 A& FodhE dAE XgstE WY
24 FA7F SRS s A Al E(mreg DO)E in vivooll A -3} W &

A g g},

5 B ] ek el wet EelE W 24 B AL SR Ad s
FAA A E(mreg DO F- a7 X3t dFA5e] ot = X8 8
oFetd A ES AlF gt}

o] g3

Boukwd o] wpb =W in vitro ¥ in vivooll Al W 24 B2 7) S35 Al A4

A F(mreg DO)E H-3HA717] &) Bl A ol A =8 ¥ CD11b+ A A o

PDL27} Al ol ¥He %= A28 mreg DC7}F #3815 = A& &g oz, &
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CD137 @A & ©] &35} mreg DCE #3141 7]3= HHH B A7) W & o] &-8}of
T3 ¥ mreg DCE A& 5= At}
EH g AT

[11] 5 1 in vitro®l| A mreg DC(mature dendritic cell enriched in immunomodulatory
molecules, W19 224 A7 F4-8 A5 A A E)E 318 Al & Flst]
A 8ll, FACS(Fluorescence-Activated Cell Sorting) %21 (A), mreg DC ¢ §- 4 2}
& (B) 2 RNA seq 22 8 CDI1379) 98 243 = FAAHO)E w41 &

A dpoltt,

[12] %= 23 in vivo©ll A mreg DC(mature dendritic cell enriched in immunomodulatory
molecules, W19 224 A7 F4-8 A5 A A E)E 318 Al & Flst]
1 3ll, FACS(Fluorescence-Activated Cell Sorting) 2] §+ 2 7} o] T},

[13] %38 1A o] A H th < 3 (GVHD) X2 ol A mreg DC(mature dendritic cell
enriched in immunomodulatory molecules, HA 2d FA7F S Ao A4
Aol A7 msS glsky] fal, ulg Al £ 7(A), F = e WE(B)
2 2 7FEA o] RBHC)E A g A ot
Ao AAIE AT FH A I

[14] g ol M ALgE = o= By Ao Vs S st A 7Hs e d A
G AFEE = Al 8ol 55 MBS o, o] iz T Fofol] FALSE=
1Ak o i wE, M2 V& £8 Tol vl gekd 4 ol w3t
EAS A= EUdo] Aoz A% goji 9lom, o] AL ddE = Uy
A R A A3 1 2 & 71 A& Ao t), whefa] B g ol A AE-E =
Fol= wegt golo Aol old, 1 8o 7} 7hA] = o] 9 B kg of A tol
AR JEE EUE 4o o]of 3t}

[15] th2 A o ¥ R gki= ¢, Ve Aol ALt 78t ARl G & 23| A o] 7] A
AL E = BE S5 B o] &3 V& wotdl A B3] A21E& 7
Aol o & UHbA o 2 o] ¥ = Ao T Ug n| 5 A AL do) dHkA o2
AREE] = AL O o H o] 9li= Adt e G 5L A V& EuA 7R =
ojuj o} A X &h= o u| & 7HA| = A 2 A | ofof 3hr, B ol A W W EHA
olatA] ez g, o] A o)l At B EEA A AR o & F A ¥ %] =t

[16] TR Y= G Hel A" A5 Eglsir) B A Aol AR o
BE FHUe A Al w2 ] Algto] H &3] 2ol Q= AT BE G
W =2 A S E ket oA Ao] A Folzl BRE H o £ A e
U & 5] A gte] P &3] 220] Q= AAH BE ¢ 22 A AdHS
Fekett), By Aol A o BE 54 AT U F& 5% A gho)
Was] 2o Q= AAE, U HE A H e v £2 BE A HAE
23 Alolt),

[17] ola}, ¥ WS KT} gAlstA A gt
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[18]
[19]

[20]

[21]

[22]
[23]

[24]
[25]

[26]

[27]

[28]

[29]

[30]

B odbd 2 X3 Al ol & CD137 &4 2 CpGE A st @A E 35
A 2 LA S8 A s A Al E(mreg DC) R 9] w3} W& Al g

71 =212 Al E1= CD8-/CD11b+ 544 Al E 0] 31, 27| mreg DCE TAAD
CD11chi MHC II CD11b+ €1 mreg DC A28 A3 0| ¥, 7] mreg DC= PDL1 %
PDL27} & A ofl & 5] 3= Al o)t

A7l e 24 A 7F 5538 A g X4 M| 3 (mature dendritic cell enriched in
immunomodulatory molecules, mreg DC)&= WY 24 /-7 2HCd274, Pded11g2 Z
Cd200) 2 A% 5 A AHCA40, Car7 L T12b)E 35 o2 BHd sl 24 544
M| 3 (Regulatory dendritic cell)©] T}, mregDCH 24 CD4+ T M| 3 2] A S
53t WS A e} mregDC 31 Ax1d IL-47}F #ol &b [L-45
TSI FFe AAE HAAE 5

ESH B g2 gigA el & CD137 A& FodhE dAE XgstE WY
24 FA7F SRS s A Al E(mreg DO)E in vivooll A -3} W &
A g g},

A7 A = RIES A9 e ZAFE e, d ) k-2~ 5 QT

5 B ] ek el wet EelE W 24 B AL SR Ad s
FA A A E(mreg DO)E FraAd o2 Z33t= A543t oWt = X8 &
oFetd A ES AlF gt}

A7 A o] A H ST, A7 o] A A RS A7 A A 3 A,
olEy] W R AFTHET R A Fro| A el o] = shfolt)

kg o] oFeh A A E-& el W o] Sah= V| itokoll A B A A&
7E A 7E Gol st Al AR 7 o= el uhel, FA| S A S ' 5] G EH = HAE
ol-g5to] AA oA e §F FEE AzE Y = g & 7] el
WA A Axzd 5= gt

71 At o 2 518 5= F A= A Al T LR o] §H = A oA,
HEL GAERS SRS SHE, T E, F, obFhAloF AL, Q14 2,
drdol E, dete, 4t 2, vAEAAY AER S, S dy S =,
Aegrs = AE ME A2 md s|=FsA o) o E,

Z 23| ESA ool B, 24, AHol22t v R ujlg o5&
F sk, ofofl FA = A2 ofrt F g o] of sty 2L VI AEE
ol elell &-2Al, & Al F A, Fu A, 73HAl, AEA|, HEA 5= F7HE
ok 4 3.

2 ol gloj A, 37 of ek A Boll £3HH = A7HA 9] 3 5iE 9
¥l = AL ofHr F/d o] AlA sl ALg-l = R A el A st
244 5 9l

o] ofsty e A PE s FUIR = A or 58Tt
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SIMAE AN, D 2 RS 22 YA ZE A0 E 53 ZE FAA
1 8 SN2 EAHEAER A I ESALRIAELQ A~ 5 g2
AER2Q A FiA, Aokd, A4, 2 Z8n|d 9 &= 534S A4,
2A AHolHA Zher, A Anpabfg 2 Zol e 20 EE H28A,
FH[ =, A2 AFH[ = 2 A, S AR E, MEdad, B =AM
T A ARG A E et olol] Y H ] Gk Y] ofstH o w
587 s wA 2 S| A A= o g Aol Al e A 2 Al skA o2 WA ]l
AL 7 Aok SAA 9 o 2= G, 78 S, S 2/ E

4 HA (dispersion media)E & 5 1.2, o] o] Al gkE = AL ol T}

woube] ofsl 24 2 e A s whe] whel 47 Fol s A u] 4T
]
4

AA, EZ7] A (troches), 241 4] (lozenge), T8/ A& FA] A,
A g, oA, sl= Mg, ATE g Alf B dEAZ24 g2
2 7 AT H AT FAL A5, FAR, #A, FowE A HE = g 3l
whrg o] ofFelAl A E O] Fo B St A E AT, AF

A, Aol A Sol A, AA Y AE, dH o Ak, 2AEY] FoAALL
W, Fol 7 e H A A S, R ok Yol whet 1 H v thg R
&

1

o]

N

T o
o

f

ol Lok Fdel 7lmAtel ol s st e = dnt. o2, 2F 0.1
000 mg/kge] M = Qo) o)Al A FH A o, &7 A3 A

fo N o @ oY

4 £ 3o 4 X

e
o,
Lo,
i
>
il
f
ok
oft
=

ol st ¥ ol o] 8 & 7] Aske] WA S Fol FAstA Aty Fet
chRE 51719 AT Bk o] W8S o Alahis A B 2w o] el 7k

317] AT el ol A= A ob T ¥ g o] A Al eliz Gl A A B Al
422 712 Aol A ¥ & wek sk A AEeky] 9la) AlFE = Alelt,

A Al 4] 1. In vitrool| 4] mreg DC2 +3}

In vitro©l] 4] mreg DC(mature dendritic cell enriched in immunomodulatory
molecules, H ¥ 24 A7} F5H-3F A& X3 M E)E 371 7] A8l A
CD11b+ B A4 A 32 E 78] 313 Tt} Collagenase IV/DNase 15 ©] -85}
C57BL/6 ok vh-- 22 58 WA 25 5= 8kaL, CD8 ol A 2R =7}
A3H4 depletion colum?! LD Z & & A}-8-3} 9] negative selection. & Z CD8+
FAGAELE A7 AT F5ES CDllcrto] A RA =9} LS AH S
o] -&35}o] positive selection® 2 CD11b+ B A G A 2 E #2513t

L-glutamin(6mM), NEAA(0.2mM), 2-mecaptoethanol(25mM), 2 FLT3L(FMS-like
tyrosine kinase 3 ligand) (10ng/ml)©] 3 ¥l DMEM(Dulbecco's Modified Eagle's
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[38]

medium) ¥ A o]l ¥-2] ¥ CD11b+ ¥ & A AA £ & Sl eF3Far vl oF skl o). 3t
CD137 34 & 10xg/ml=Z 48 plate®l] #] 2] F, 4°Coll 4] WHA) A & pate v} H-o])
FZAI T 12 A ZE 2 A 8-S A AT Ml FH Al £ E No treatment well
= 3 CD137 A 2171 welloll 242 2 X 106 cells/ml 2 #7311 T & A] <l
a CD137 A A 2] ¥ welloll CpGE F7Fe 5, 37°C 5% CO, 2712 TEAME

W 71l A 24 A ZE HEA= 48 ARE &< W] ¥EFo] mreg DC2E -3} W] &t A o

H] FE Al E 2] mreg DC2 /A& = 218t 918l, 24 A1 vl 2429

FASAEE 3|58k aL M 3EE Trizol solutions ARE3Fo] Al 22AL] 2] 2 o ute)
total RNAE F% 6} 91 TF. 5% 3F total RNA 1485 cDNA 3] kit (Promega) &
ALE-3Fo] A ARl Z] el utE) cDNAE 3144 3151 t). 34 ¥l cDNA = real time
PCRZ o]-&3to] =4 74 2HCCR7, Fasn, IL-10, PD-L2, SOC S1, SOC S3, CD80,
CD86, OX40L, RALHD % 2ICOSL)2] &g gls} At AF-&-gF Zefo] v =
5t7] 3% 13 2t} 3712 RNA sequencing- No treatment 2} &-CD137 &4 # g
“13 ol A 353 total RNA 1ug-8 AF-&31e] =333t
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[39] 351
FA% Q71N D (5 > 3) RETES
CCR7 F AAA GCA CAGCCTTCC TGT GT 1
R GACCTC ATC TTG GCA GAA GC 2
Fasn F CTA CAG CAT CGA CGC CAG TC 3
R TTC CAC ACC AGG CAC AGGTA 4
1L-10 F AGG GTT ACT TGG GTT GCC AA 5
R CAC AGG GGA GAA ATC GAT GA 6
PD-L.2 F GTA CCG TTG CCT GGT CAT CT 7
R GCC AGG ACACTT CTG CTA GG 8
SOCS1 F AGT CGC CAA CGG AACTGCTTICTT 9
R ACG TAG TGC TCC AGC TCG AAA 10
SOC S3 F GGG TGG CAA AGA AAAGGAG 11
R GTT GAG CGT CAA GAC CCA GT 12
CD80 F GCT GCT GAT TCG TCT TTC ACA A 13
R CGG CAA GGC AGC AATACCT 14
CD86 F ACT TAC GGA AGC ACC CAC GAT 15
R CCA CGG AAA CAG CAT CTG AGA 16
OX40L F TGC AGA GAT GGA AGG GGA AG 17
R AGA GAG TTG CAG GCA GAC AT 18
RALHD F GACTTG TAG CAG CTGTCT TCA CT 19
R TCA CCC ATT TCT CTC CCATTT CC 20
2ICOSL F GTG CTG CGT AGA GAA TGT GG 21
R GCT GTA CAG TCT TGG GTC CT 22
[40] W, W AES mreg DC2 EHF-S 21517] 913, 48 A7 MR A EE

2.4G2 (10¢g/ml) SHA| & 4°C 27 o A 104 59t Fe blocking 3F3I T} o] & A X &
CD11c-PE-cy7, MHC II-APCcy7, CD11b-FITC, PDL-2-PE, ¥ PDL-1 APC @A &
4°C 710 A 15% & <F 4 A3} v}, FACS(Fluorescence-Activated Cell Sorting)
loading 5%-7 o]l 7TAAD (5ul/106 cell; biolegend)E ] €] 8}¢] FACS ¥-A] A] =2

A E &} Aol = MEE Fek=T o] &8 o mreg DC2+= Aol ol +=

M 3E(TAAD) A CD11ch MHC 1T CD11b+ €1 ¢cDC2091| 4] PDL13} PDL27} & A| ]
et Al E 2 545 & 100 vebd vkl o], vde] DC2E 3 CD137



WO 2022/235030 PCT/KR2022/006227

[41]
[42]

[43]

[44]
[45]
[46]

[47]

[48]
[49]

A 9} CpGE A =8H= 2o A 2 FoF vl &3 H mregDC2] F 2 AAE
7h A 327 A e
A Al 4 2. In viveol 4] mreg DC2 # 3}
In vivo©oll Al mreg DCE -3}A17]7] H3l, 7H4d
o] 21 H tf] <5 5= ¥ (Graft-versus-host disease, GVHD) *-2/(DBA to BDF1)°ll A mreg
DCE % F3laldt). 2al 8 o2 53 DBA2 AH 9 v A EE 8 x 107
cells/mice= BDF1 A o] A= F=A}311 T}, o] 9 5 Al ol PBS(W &) =&
2001g9] 3 CD137 A& 7+ 157 T 5 vk ¥ HAol] FA etk A5+,
Collagenase IV/DNase I-2 ©]-&35}o] 2+2+o] nl-g-A~2 HE B AM EZE 3] 4501
2.4G2 (10pg/ml) A 2 4°Coll A 103 &<t ¥Hg-A|Z1 -, CD11c-PE-cy7, MHC
1I-APCcy7, CD11b-FITC, PDL-2-PE, “1&] 31 PDL-1 APC 3} A 2 4°Ce]| A] 154
5 oF A A3 T FACS loading 5% ol 7AAD (5ul/106 cell; biolegend) =
2] 3F A T mreg DC23= Aol ol 3= Al E(TAAD)o A CD11ch MHC IIM CD11b+ €1
cDC2¢) 4l PDL13 PDL27} 5 Al ol & 8li= Al £ & FACSE ©]-& 3t
B ST
520 vhERd HEe) o], v o] Ay
A E FAFSHA Al ol A A s < 3l
DC7} -3} kch. 71 A3 3 CD137 A & FAF 5E-2 A F o] A kA
ol At & WA o] oA H .

A Al o 3. mreg DC2°1 €] 3 GVHD & A
A7) Ao 122 #3531 mreg DC27F WHA o] 2] H o) 4521 (GVHD)

2 E(BMI2to C57BL/6)N A X8 BG5S YERHIE=A g3t} Ee) 8 og
53 BM12 H}—or/\/] H] A A EE 8 x 107 cells/mice = ©FA & v}-$-2~ C57BL/6
1= CD137+ vp9-2~0) g F=ALSEA T 5 A ZF -, of Al & mlg-2~ C57BL/62]

CD11b+ v XA 3£ & CpG + anti-CD137 mAb= 24 A| 7+ &<t A €] 81 a1, o]

M 3EE 5 x 105 cells/mice = GVHD7} F-52 ¥ oFAl 3 A F = CD137- A F ol
747 Al FALEEG oW, o] 58 AT-WT Hi= AT-CD137+ 2 4 4 3131t} GVHD
i 149 5, 2 2ol A vl 2 i, 2 S 3]528ke] GVHD 7
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