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Comprehensive understanding of dendritic cell progenitor and its therapeutic
application basis
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Transcription factor E2-2 is essential for the development of plasmacytoid
dendritic cells (pDCs) but not conventional DCs (cDCs). In this study, we generated E2-2 reporter
mice and demonstrated that an E2-2high fraction among common DC progenitors (CDPs) strictly gave
rise to pDCs in the presence of FIt3 ligand ex vivo or in the secondary lymphoid organs when
transferred in vivo. However, in the small intestine, some of these E2-2high progenitors
differentiated into cDCs that produced retinoic acid. This transdifferentiation was driven by
signaling via the common receptor, a receptor for the cytokines IL-3, IL-5 and GM-CSF, which are
abundant in the gut. In the presence of GM-CSF and FIt3 ligand, E2-2high-progenitor-derived cDCs
consistently induced Foxp3+ regulatory T cells ex vivo. Our findings reveal the commitment and
flexibility of E2-2high progenitor differentiation, and imply that pertinent tuning machinery is
present in the gut microenvironment.
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197385, TNV T « AZ A =Nl Ko T3H
R 7= mhiRkAin (dendritic cell, DC) I,
BETIIRZEOFSE & L TERMT b,
U 4 VARG 7y O BRBAREZB T b mE S
BEOFEOHLIL LT, EFEIREIZBIT H0%
BEROMFICEEREEHZ2MH > TD
(Nature 392, 245 (1998)), DC 1%, HUFIE
TREEIZEN TR DC (conventional DC,
eDC) & IHFFARSCH ORI AR L TK
BEOIRA L —T xa B FEAT ATEM
Ak DC (plasmacytoid DC, pDC) 1224y &
% (Annu Rev Immunol 23, 275 (2005))., L
MU DC L RFEII AR SN L L
Fo.DCOEWERBIBEISHRT v Lz
L5, DC O - EatER SIcX D,
ZHLTWD LTS VEE, Zh & RER
MEZWIRT D720, HEEE L. A4 AW
T N—7 ORI E LT, DC LT EE
F 9 RIER AR A f) 6O CTIEE L 72 (Nat
Immunol 8, 1207 (2007)), & Z AN, Z0
DC HiBEAIE 2 HAE S D KE4 @ DC A3 cDC
Thol-Z b, pDC DIR L 72 % DC Al EEHH
JoOBREZITV., TOREICHKRIIL T
(Immunity 38, 943 (2013)), #H L V> DC R
BRAMAIT ., BEITHE L2 b DI~ 8B I
E7- pDC PEARE 1 2B, pDC D43 kE &
OVAEAFIZE DERE R 1 E2-2 (Cell 135, 37
(2008)) ZEFEHLL T =, 25D DC RiTERAH
% F & T common DC progenitor (CDP)
CHEFZL. S HITM-CSFZAEMA (M-CSFR)
DIEBLOFEN G| Rl %2 M-CSFR'CDP, #i7-
WZRIE L% D% M-CSFR CDP & ED - (¥
1), 1 {E D CDP > 5% 500-1, 000 {& ¥ > Fr ik
72 DC NEFERRETH - 72,

2. Mo BEB

Rk o> & 512, 2 F%H CDP (M-CSFR'CDP,
M-CSFR CDP) ORIEICKTI LTz, LU
5. cDC H DT pDC 72T B T 58 eis
aIv FLECPIEZRFEETHY, N EF
ET DT LI, DC o bREE E & DB T
DC 7ty hA~DEMPENEZDDOMNnE
W) EERFgE L L COBEBEMESITT TR,
eDC & B\ i pDC 720 & A=A 17 CDP DfF
T ERREICT IS HEIRBAEO RN D L
HETHoT-, £ T, cDC, pDC HfbicEE
REBERFDLVR—F—~ T ZA&ERL, %
AVHHER G R 1% @8 B9 2% CDP 47 ] 2 Hiff -
58U T DC pfbfER MR+ 52 Lk v,
eDC & B\ i pDC 721) 2 A=A 7 CDP D[EIE
ZHfELL, 2 DHIL, CDP OEBIN= v F
D BRI, 725 CDP 1Tk 572912,
S 5 1TI1E CDP 23 eDC <2 pDC ~43b D J5 i %
PETDHDIC, Eo ko RERML L 4
JHES BIZITMHEEHR L T D O 5 )
A2 A E LT, 3 DHIZ, AL
ABREE FIZB 5 DC HiIERAIfL D AT 58 M: % B
ENMITHZEREBE L, — bl
MDY eDC & H WM T pDC I2 =2 2w K L7z CDP

N AEEMRIEDY” L LTHLND B
EHLFR B W T ED KL ) btz R
D>, DC LD RTEAME & 5 BLS ) B ETAT L
7o 4 DHIX. =W & CDP ZEH & LI~ 15K
FREE T O T D Z LA AR E LTz,

3. WHIED Ik
1) =&

C57BL/6 ~ 7 A (Clea). B6.SJL KN OTII
~ 7 A (Taconic) ., CDllc-DIR ~ v A
(Jackson), Pc/ <7 A (REASKZ:7E thAf
ALy fkh) | E2-2/IRF8 L R—F —< 17 R

(FLP K7 CablFiY) 2K RERICH W,
T RCOBEIERRIT, FREFR R IR
LB SR OB G TR 2 A LR
EFREBXOERERTERM LT,

(2) DCEREFREREMT A T~ T ZADIER

B6.SJL x CD11c-DTR (CD45.1°CD45.2°) = 7
A 3k o B B A BOAE B ik 5 AR IR
B6.SJL ~ 7 AIZKML7-, 8 ME#%. DT
(8ng/g body weight) ##5- L T DC & FrEH,
I HIZ CDP HEMZB A LT in vivo (21T
% 5L BE B AT LT,

(8) 7ma—HA N A—F—fRHT

CDP HE4E M1 FACSAria T11 CHIEEREHELI L 7-,
CDP WEAEM], [FIfMEA D DO, [BHER M,
T AR OMENT L, SRALOHE T LR T
L Z Yt . FACSCant 11 TIT - 77,

(4) ALDH #&EM: 2 OY Treg Stk AR HT
FREE T HIML (Treg) 43I HE 2272 Aldehyde
dehydrogenase (ALDH) {&41%. ALDEFLUOR %%
By N E AW TITo 72, Ytk Bkl ALDH
4 > & ¥4 —DEAB THEFR L7z, CDP 25
Si7=DC & OTII T Hif@% . Ovalbumin (OVA)
N7F R, TGRR, 1L-2 L 3L12 5 HREREE L,
Foxp3 MO 3&E % FACSCant 1T THEMT L 7=,

(5) MEHFERIAENT
T—XIXETHEEMREEITV., P<0.05
 HEZLL” LIMmLT,

4. WFIEE R

(1) E2-2 LAR—F —~ 7 ZDIE#L

E2-2 7'mE—# — FitiZ Kusabiraorange
(KuOr) T EMAIAATE BAC Tg <
AEER LT, R~ 258 X ORMICE
V2 AR AT, IR A O R R IE
wHThHoT,

(2) pDC ZHfbIZiEmPE L 7= CDP D[RIE

E2-2 LiR—Z —< 17 25 E2-2"MECDP,
E2-2'"CDP, E2-2'"CDP % Hifff L T. ex vivo
T F1t3L & L5538 L DC S fbBEA st L7-,
Z O fE B E2-2""CDP X pDC D AT
E2-2'"CDP X K#B4y cDC 12, %% b Lz,
F7-. E2-2™CDP |ZZF D F D5 {bEEZ R L
2o SDIZ, DCBREFREAREMI AT T X



Z T in vivo (23T A [ARTERAIAL O 531k
REZME L7, %0)1"*% FEREIZ BT ex
vivo L [RERDLEEZHEFE Lo, F7-. CDP
LISz & LMPP ODEFI F2-2 % &I Sl
HEHZ R L, bR ZRERICHRFT LIz & 2
AR Y pDC DI~D53LREE A LT,

(3) /INIBITI T B E2-2MECDP D4yl iinifh

E2T@®Pi%ﬁfimm®$_ k| AP

WMU~DAD/NGEENT LT 2 A, B
EF%Eb\Z.&(Z\EZfZMQCDP 75— CD103°eDC

VHELTWA Z ENHH L, ZoRERIX
A pDC |2 7% B L& E2-2"8"CDP 28 | IR i
FFTTCM%dm_ M L7 Z & AR

WL TWeleh, TOAB =X LEBRLE,
qPCRLZWI V. /NIBIZ TL-3, GM-CSF, 1L-5 (Bc
A NIAY) BDERBELTHNAEZ ENIL
MR ol TNSH A A AAFET
T E2-2MCDP 5 LT, TORE, &£To
B A N A A 2 KD eDC~D AR DM
%éhto_®F% THoSx, m%%bﬁ%

AT B HRbUAE VT, HDEWIEBe
F2-2 LAR—H& —~< 1 AHKD E2-2"¢CDP %
BALT, in vivo 2B 50{LEEZ s L
to%®F% WTNORIZEBNTH, MM

BT % E2-2M#CDP @ CD103"cDC ~D S bifiz
@#ﬁﬁ IHfl STz, TN ORERND
d%’ﬁ%ﬁbf“éﬁcﬁ%%ﬁ%/ﬂ
E2-2"#CDP ¢ CD103°cDC ~D 4 {LEEH 2t L
QAL é:NﬂEwﬁ Tl o T,

BT, Y b O MR EE LT
L7 F2-oheiCpp DB LHRHRIZ X0 F5E
X172 CD103°eDC 12, Treg S biFiEIC BB/
ALDH {E P 23 72 b%hh&‘fﬂdm&mn
T Mz, OVA _X7’F KLz 5 QRS L
7= & Z A Foxp3' Treg 3R L < FE I iz,
— 77, E2-2"¢CDP Hy 3k > pDC (ALDH 74 fa )
EOT II T MlEERUSEMECTHERLTH
Foxp3'Treg IZH Liﬁi)!o 726

s —HEOERICX 1)pDC 43fkiz
iy%btdﬁ@}?%ﬂ%@ﬂm ﬁ%b
7= 5 2)E2-2"#"CDP (X[ ¥EME A L TRV, &
FEERN L B L 72 B/ B TiE, ALDH gt
CD103°cDC Z#HE#E L T Treg R L < 9
5HZEI Lo T, MIEERORSIHER I
LCWbZeEnmmeanz (K1),

(4) IRF8 LiR— & —~ 7 2 DfEMT
IRF8-Venus v 7 A Z/ERL L | [Al~ 7 A5 Hf
FICHEIET D eDC BiTEEHAE (pre—cDC) % IRFS
HEOAMAFRIEIC T ERR L, &% 01k
BBERST L& Z A, mmmewc#%i
CD8'cDC DA NFHFE I NT=, —F, CDP HiZ
IRFS DIFEHMFE A EHE IS, DC 4 1t
Fak |- TRF8 DI HLIE CDP DE | pre—cDC 7>
HIAE D Z EHIH LT,

(5) CDP = v FD[EIE
E2-2 LAR—#& —=< 7 X% T M-CSFR
CDP % mI4RAk., IML% PN ECHIAE &2 51 VE-5 R~

——————————————————————

I
|
1
l—‘—\
3
E2-2hish CDP

|
CD103+cDCA
ebe PDC 11 PC ewsm: Tregm®:
[ 2%y /e () | IO

X1 E2-2M¢"CDP D oy{b#nif & AW PR E %

U AR, EERAMAL O 1 -5 CXCL12 abundant
reticular (CAR) Al 2 HT PDGFRPHLIA TY:fn
L7=&Z A, CDP A% CAR Mifa & L @fE+ 5 2
L HERBRTHHMBREN R 2SR, — 5.
F2-2 L AR— & —= 17 2 TlX M-CSFR' CDP A4
L TERWED, IRF8 LR —Z —< 17 2 {3k
1TL7=73, (4) Tuk~7= X 91 IRF8 |% CDP |2
IIRELTELT, £ToCDP Z i+ 5
LIS BOBMETH S,

(6) Z oAt

PUFR RN T2 cDC DAIZobT 5
CDP 3 % [ . [ CDP A #EH) & LT OVA
B FE2 T ANV ANRY Z—TEA LIBEE
WEAE AL T ETH - 725, WFEMIEINIZ
FIEICEL RN, SHBOMETH D,

F72. U A CDP RAEIZHKRTI LIzl Eiziz
HoSX | b MERFMLAEHAWTE b CDP DOFE
AT LI, A7 Y2 EITH, KE Liu
507 L—73 5 b+ CDP [RE D L
e &7- (JExp Med 212, 385-99 (2015)),
ZDt b CDP AyEiidH x OFTHMNTH AT
HO AT E A EBIIHREE R S 72V EOFT R
5. CDP Tix7e< pbC BH & 5\ pre—pDC
oM <Th s o LBbhiz, BHIAEETIC
B kCDPIXRAEETHD, b —H#HO
WFFEDIMFE T, BRI S b b o B ER Rl BR AN
i (common monocyte progenitor, cMoP) &

WP LT, M7 m Y= 7 Mk
BERFZE CREICHEE L TR0, b L0WmE
EEBRIEX -0,
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