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cawa%%ﬂ%nam%%%%%ﬁﬁﬁént:tciD\
MEEIREBOIZEL L L ho

NORADHRMILBBECXEOPOIEME % GM-CSE
(granulocyte-macrophage colony-stimulating factor) % #& F
T%%T%Ztt&b%@ﬁﬁ%ﬁﬁﬂﬁfﬁéﬁ\:@%
#T&ﬁéh%&%ﬂ@@?bD77—9¢ﬁﬂﬁ&ﬁuz
O=—N"oHRTZIEDDE. BHABMRMBTHZ & = 2
SNTNS(63)e ZNIZx LT . MEFEEME% TNF-a.IL-1B8.
IL-3. IL-7. SCF (c-kit UH> K) OSBEDY 1 H +
>@#ETT%%T%&\%E&ﬁt%mcoﬁmcmom&
CD80. CD86 Bt DHRMMMNFE B I N L = & AL 2 n
tBD\:@%%%T%ﬁén%ﬁ%mm@u>mw%tb
THERDHLbhTWLWSB,

COLSB in vitro PEFBEROBRIZELD . BEA 3 §1ER
mmwemﬁﬁmw@ﬁma%@%%:@utmﬁmmm%
PEATLZ LALBRDS, BN DB S DL @z
PUTRRZOREIIDVTKRBELEANSZS(EIAT NS,
ﬁﬁﬂt#&?%ﬁ%mmm%wﬁ%%%@ﬁ4hb4>%
RBEIZE S THRAERT THB L IZER i 5 2 5
NTWBEEZOLND, XETIE. XA TLRIZEIF 2@
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RICEFEROFERICHRABPIAAZTASTEL LT LS &
%i\%wﬁﬁéﬁxé:t&amtbfm5obtﬁot\
TREGRDEFALEVRETHRBBUEBR T2 BN
3o

TITCHE—BETR. MOLEZIIINATLIRE L VI
BRMEE Z0MMEETH 2 CD11b* MR M B L U CD8a”
BRAMEZSMECERTIAEERTLE. £ 7. B
ROMEREZFABL L Steinman D H3%I12 £ H CD11¢/B220"
MlRDREER ., RIZ. EEARELELERSE - X%
BESEEMGBTHBELELTRELER. SHOBE I
BELEHNZLEMALTENOMME 8T 2 MACS &
L2 RMERS -, REIZEILY — 4% —FACS Vantage %
RBuwizgtRlogeEsRH -,

ZTLTETolZ "M ITLBRBREBOMBETS F0 %
RIIBIT2RHEMERARE, YA ITLRERBBEOMBET
BFORBIZOVWTHETL. ZORBREASVIZDOVLTER S
& Uiz 720 N4 TULIRBRMIEPORZMBEEDY L .
BHRBEEORAEASVIZIDLWTERSTL -,
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MES LTHE

£
BALB/c YO RXIEFHAXZ L7 (EFE) L EALE,

B th

RPMI1640 (BAK®ZE. ®FR) [T 100 Uml d~R=2 1 >
(BAEHRE. RFE). 100 pug/ml DX ML Z7rIA4> > (B
BRE.RE).5Xx10° MDD 2-X)LATrTH /) - (&
TR IR, RE). 2%REBAKEF MY S A (FOXHE, X
fR). 0.03% 7 )L % 3> (MAME) M2t EFEHL
e (MTFZoiEths RPMI EB T ), £/, BEIZRKLTH
=i /5 (fetal calf serum; FCS, Life Technologies,
Gaithersburg, MD & % L)X Sigma, St Louis, MO) % &0 L
TbOEFERAL L,

INA TILIR B L U BB HFa o 33 &
NODANAZLIRELUVEBRBREZAhZAEFNICHLE L.
1 mg/m®D3>%5F—+ (Type |, SIGMA, St Louis, MO) &
LU 10%D FCS #& € RPMI g+ . 37°CT 20-30 o 5l
L, LEBBEBRERSE, THBRERIZIIAHEIZE - BIAR
EMZ. COEEEE 3-40T>o7/k, EIRLELEBEBFIL
RPMI Ti%i® L. RPMI[ZZ# LM S RESB-,

0= A4 KXHKM -
X # B2 (CD11c¢*/B220°) DM EREIZIL . FITC EH I
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CD11c mAb (ATCC "5 8BALENAS T U K —< & 5Kt
L Protein G A2 LAIZCTHRE®Z. EEMRAET FITC Z
L7z) 8LV PE 28 # CD45R/B220 mAb RA3-6B2 (BD
PharMingen) ZB LW TR&B LE, $EIE. TEALF > (t
i CD11c mAb (ATCC MSBALENAS T K — < & 5K
ft U Protein G h S LICTHHE. EEWABETCEALF >
EL7%&) 8LV FITC#Z# 1 CD45R/B220 mAb RA3-6B2 (BD
PharMingen). Z0#%. X NLZ7 NP ES>#A PE # A8 1
TRBLE, . 9B LAMBIZEEN 3 CD11b B 4 U
Thy- 12 GEHMREORNSEBITT 22012 PEAZE#H CD11b
mAb M1/70 (Caltag, Burlingame, CA)# & U PE 12 # 41 Thy-
1.2 mAb 30-H12 (BD PharMingen) # BLWTR2&B L1, F .
BRMROZMIEES FORNIZIEZ., EXFF > (L |-AC
mAb M5 (ATCC WS BALENA TYU F—< &K1 L
Protein G A2 LI THEE. ZBEWAEBETELF L1 L
=), PE ### CD8a mAb 53-6.7 (BD PharMingen). E #
F >~ {E1R 8 CD80 mAb 16-10A1 (BD PharMingen). ' #
F > {b i1 CD86 mAb GL1 (BD PharMingen). PE & # 1% CD4
mAb H129.19 (BD PharMingen). £ 4 F > {t#i CD40 mAb
3/23 (BD PharMingen). E 74 F > {tii CD44 mAb IM7 (BD
PharMingen). #i DEC-205 NLDC-145 (Cedarlane, Ontario,
Canada) ZAWTEREBL. EAFUILRBRETRELES D
ZDOVWTIE.EBIZRMNLT NP ES VA PE L DEC-205
[ZDWTIE PE #R#4HM> v b 1gG (BD PharMingen) # Z h
TARHLWTREBLE, B8LWT. EXFF > 1Lt CD11c mAb B
& U FITC #23##w CD45R/B220 mAb TL& L. X AL 7 K
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7 ET > #E CyChrome (Life Technologies) TR& L =, &
B.BREBATYTHIEIESEETVL . 2EELTEFITIE 1%
FCS LU 01% 7Pt F+ MU D LAEEST Y >EBEFTRK
(PBS) (HXHE) #H Wk,

MiEEEERCL2BRMEIEDER

BSA AR IL. 186 ml PBS. 29 ml 1N KE{+ kU ™ L
65 m EZXBAKEEALEARIZI06 gD >HMBF7Z7INLT I
(BSA) #4xMUTHARLE, BEMEA2AR L T BSA A&
XD T1TEOBBLYAEY 1 ml 02ETESBSL. 4°COD
RPMI1640 #EE L /=, 4°C, 9500 g, 15 /I EL L THES
nfz RPMI & BSA ABOPHEOBRMIEEE:. 28 L .
M %E RPMI TS Lk, RIZHIEE % 1X107 cells/ml (27 %
L 5125% FCS #2 ¢ RPMI THiB L. 60 mm dish [Z#&#E
L7zo 37°CT 90 9fl4 >Fax- L THIKMiEEGFTES
HhE., LBFERTZZEIZE>TEEEHOMBEEEED B L
o WIRHMBNBHRIIZAEZETA OFax—-MEEFORE
EBNDEBEL. HoH L& 37°CIZEHTH L= RPMI &R
LT 12-20 B4 >FaxR—-pbLE, ThIZLYRBEELT
TR MigaRI L £,

BEANEEOEIZL 2 EIKMEDRIE

Percoll (Pharmacia Biotech, Uppsala, Sweden) Z= A L\ 2
7 AR E ORI . Percoll & PBS(-)& 9:1 TIEA L LIBHK
% 100% Percoll idRE L. ZDERDHRIZIE RPMI1640 %=
B, % 35-60% @D Percoll ;&K% & L . RPMI1640
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=EE L =,15°C, 2500 rom, 20 3 fEl 20 L THE S 7= RPMI
& Percoll BBDOFEOBRMBEEREL D8 L. RPMI T
KELES

OptiPrep (Life Technologies, Gaithersburg, MD) # f L\ =
BREOEELEIE. HBSS s HLWTERL - OptiPrep &%
aml [ZHif 2 BB L . &K (0.88% 1L+ U™ A 1 mM
EDTA. 10 mM HEPES. 0.5% BSA) T#f L = OptiPrep
BBRAMI ZEE L. 512 HBSS1m &=/ L T 20°C, 600
g, 15 2EELLTIESN/A HBSS L HEEEDRIZE S A
SERMEREEAZDB L. RPMI T L 7=,

M= Ml 22 B > X F L (Magnetic Cell Sorting and
Separation of Biomolecules) #& A L /= # 4% #0 B3 D 32 4%
CD11c* MileZ~Y A4V OE—-X#AHM Y X CD11c Hik
(Miltenyi Biotec, Bergisch Gradbach, Germany) & & U
MACS LS* 385 > 4 (Miltenyi Biotec) B T B L /=,
B220* #if@ > Thy-1* #if@ %2 E=T 25 A81X. H5h» L &
MACS Multisort kit (Miltenyi Biotec) # B\ T Z DM S
DB LTE, Thbb. 4X100@BHED . 100 EERL -
FITC #f # #1 ¥ ¥ X CD45R/B220 mAb RA3-6B2 (BD
PharMingen) & & U FITC 42841~ & X Thy1.2 mAb 30-H12
(BD PharMingen) Z 1 mliiim L. 15 9. 4°CT#E L /=
0.5% BSA & 2 mM EDTA 2 & & PBS (L F MACS #£# %)
Tiw##& . Multisort 1 FITC Y42 0F—-X% 1X10" @&
Zh 10 ul pOZ . 15 2. 4°CT#HE L =, MACS &%
THF®R. MACS LS 2Bt H S AIZHIBAEBmA RN L.
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B220 Bt H D Thyl.2 EEHM Mg BIRVIZEWMLE, ZOD
B4 %% ;& /& IZ Multisort release reagent &% 20 uwl 0 Z . 10 %
M. 4CTHEL. Y41 20EE-X&tIlHLE, &5(2%%
% . A8 1X10" @ & 7= b Multisort stop reagent % 30 ul &
RA 2 0EE—-XEAMT DX CD11c Jifk% 10 ul BDZ . 15
DR, 4CTHEBLE, RHEIZHES%E. MACS LS 98 H >
LZEZRBVWT., COMMcZIEMREERYIZER L =,

FACS Vantage Z AL =8Ikl & Z DM a8 D & B

CD11¢c*/B220 &Kl 2 DB T 2B /X £ . A D
AETNATIRSIUEBEHEEERARL 2R, ERFEOE
BEBCEHRVWTIRY Y X CD16/CD32 mAb 2.4G2 (/N4 7
FN—<%&BEA{ L Protein G hSALIZTHRLE) ARG
. EAF 1t CD11c mAb N418 (N4 7 U K —<T & f§
k1t U Protein G hZ LAICTHERL. BEWARAELETELF
L) 8L U FITC £#in CD45R/B220 mAb RA3-6B2
(BD PharMingen). W TR ML 7 N7 EY U 4Z#H PE (BD
PharMingen) &# B \» T & & L . FACS Vantage (BD
Immunocytometries) s AW TEHAXABEIZCLD LY — T
BIEIlCEDHBERL L,

CD11¢*/B220/CD11b* & &£ ¥ CD11¢*/B2207/CD8a* #i X
M A DT IEAE. MM IR LB RMBIIZHT D
X CD16/CD32mAb2.4G2 2 kit ¥ . EZF F > 1t CD11c
mAb. FITC #Z # 1 CD45R/B220 mAb (BD PharMingen). PE
¥2 # tm CD11b mAb M1/70 (Caltag) Z = 1& PE #ZE # i
CD8a mAb 53-6.7 (BD PharMingen). %8 LW T X ML T K7 E
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¥ ¥ # CyChrome (BD PharMingen) # BT & .
FACS Vantage (BD Immunocytometries) % /& WTHENREIZ
E/ A N O S S P NERL =,
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& R

&R B 9 Bt 5 % g AL

AT -ERBRERVTERERMEBE AN L. YO -4
ThAPMY-ZLDVBRLUEAZER. 2ORZME b O
CD11c*/B220° #Mil@ D EI A ZBE 0.5-20%TH - £ (Fig.1-
1),

TITEY . Fig1-2 ZRLAELSIZ. BSA mga @ -
EENRELECLOBRAMBEERELA%. 8% FCS
ERMUEBBERVWTTSRFvsTL — NiEIET 3 &
BRMEN—EMFEL. D% FCS ERMEHIZXiBT 3
E 10 HHBERBICHIA TR ELSHEEFNA L -
Steinman D 75 XIZ & H CD11¢*/B220 Ml D g E L & - .
TORR. B 73%DMMENE S AN, B220 M8 A H 19%
%7%F L TWiE (Fig.1-3),

RIZC Fig. 1-4 (A) IZRT L3120 N—T— LEEE AL
FEENEZELEICLD £9 CD11c*/B220° #ifa % B L -
B MBICHESE -X#ZAM CDIc Uk ERG S ¥, 56
DHEAIZEELEDSLEFABLT CDI1c A DB T 3
MACS KL 2 BBEaRAark, ZOBE. # 81%D 4 &
Tonizh. B220* MR N 12%%EL TL - (Fig.1-5),
RIZ . Fig. 1-4 (B) IZFRT £ 51Z2. MACS IZ& 3 CDi1c* O
RNIT47tL oS3 >%TS5HIZ. MACS MultiSort kit %
BWT B220" Milg 2 MRET 2L eI EHE. HEDE
LIEFRoNT KRELT # 5%0 B220 i3, ¥ 129%0
Thy-1" #8182 . CD11b* M DEA MRS 5 h 7= (Fig.1-6),
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Fig. 1-1. Percentage of CD11c+/B220" cells
in collagenase-treated whole splenocytes.
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Centrifuge
4°C, 9500 g, 15 min
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Incubate, 37°C, 12-20 h
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Fig. 1-2. The scheme of Steinman's method.
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Isolated cells using dense BSA gradient
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Fig. 1-3. Isolated DCs by Steinman's method.

43



(A) Percoll gradient CD11c mAb conjugated
with magnetic beads

<4—enriched DCs M
i
\ positive selection @
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o v
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anti-B220 mAB
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with magnetic beads
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Fig. 1-4. Enrichment of DCs using various methods.
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Isolated cells using percoll gradient
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Fig. 1-5. Enriched DCs by percoll gradient and MACS.
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B) B220" fraction isolated

A) Isolated cells using percoll radient
) e 2 using MACS MultiSort kit
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Fig. 1-6. Enriched DCs using percoll gradient
and MACS MultiSort kit.
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S 52, Fig. 1-4 (C) [Z7RF &£ 512 OptiPrep &% & A L\ £
EEAEELEIZLD CD11c*/B220° M s 2ig L - 1% .
MACS MultiSort kit & L) T B220* & & O Thy-1* #1}4 % [
AUL.MACS EI2& D COMMCc I EDBELERERE . ®Lh
MEDOMEFIRE SN T, CD11c*/B220" M AR ES 2 = &
MTEBWIENRINAE (Fig1-7)o /N4 TILRME &£
CD11c*/B220° #Mifd %2 DB L B A F BB ERAEKETIT > T
LZOMERR SIS/, 9 BREETERBL L Z (O
CD11c*/B220* fiBA N E L T\ =,

Z 2 T. FACS Vantage & i ) /= CD11¢*/B220" #ifa D &
ZE B 2o FACS Vantage [F 8 %1% L 2tk % B L\ T %
BLEBRE —DFOBETCHRLTCEZNIIL —HY—%LTT
BABEEBIN L. ZORRBECLDELY - T3+
LDl ESMEICHRTE %2, FACS Vantage 17 &£ 3
HWIRDBMOMWEE LIF2ED. S5 LOASIDEETH
MOMBEEBLTBDENHIDT. FTEEADEZED
ABIZDVWT/N=3— )L, OptiPrep DEE AT XL TR L £,
NW=O—-LBRERBVEAETE N—T-ILOEEN . 45%
D& EHMENE < (Fig.1-8). OptiPrep # B UL\ = B & T L .
18%DRMNREMENS N> (Fig.1-9)e LA LKAS .
MENMRALTZEERIRTEZ2MBHEIRLTIEANAE S
f 7z (Table 1-1), £/ . OptiPrep AL EHETIZ. O v
PEIDILODENFEIIXE(HMELERB TEELAD
7o MACS JRIZE D BE. BREN» S 1L 30-40%. /54 T
WM SIX 10-20%D CD11¢*/B220° M ALRE L TE S A -
(Fig.1-10)s Table 11 ZRLAELSIZ. BEHEDS (V2
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Fig. 1-7. Enriched DCs using Optiprep gradient and
MACS MultiSort kit.
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Table 1-1 Enrichment of dendritic cells

Percoll
Whole cells DC-enriched cells
Cell number Purity Cell number Purity Yeild
35% 1X108 2.00% 3.08X10° 5.90% 0.9%
40% 1X108 2.00% 1X10° 9.62% 4.8%
45% 1X108 2.00% 1.17X10° 25.90% 15.2%
50% 1X108 2.00% 4.65X10° 11.48% 26.7%
55% 1X108 2.00% 1.26X10’ 7.98% 50.3%
60% 1X108 2.00% 3.23X10°7 4.80% 77.5%
OptiPrep
Whole cells DC-enriched cells
Exp. 1 Cell number Purity Cell number Purity Yeild
18% 1.5X108 1.50% 3.40X10° 68.02% 10.3%
20% 1.5X108 1.50% 6.39X10° 64.78% 18.4%
22% 1.5X108 1.50% 1.59X10° 7.64% 5.4%
Exp. 2 Cell number Purity Cell number Purity Yeild
18% 1.2x108 1.50% 7.85X10° 41.12% 14.4%
20% 1.2x108 1.50% 2.36X10° 18.26% 19.2%
22% 1.2X108 1.50% 7.90X10° 6.34% 22.3%
MACS
Whole cells DC-enriched cells
Cell number Purity Cell number Purity Yeild
1.5X10° 1.20% 2.67X107 35.44% 52.50%
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Fig. 1-10. Enriched DCs using MACS.
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BETHRZEN—D-ILRRILHE 25.9% TR HE N 15.2%
OptiPrep [ #f & 68.0% T UX = 10.3% . MACS % (L #t E 35.4%
TINE525%THh o =,

ZIT.ME. RFXEEEBELEBA. MACS EHEE
BNTWEEEZONEDTMACSEIZ L D CD11¢*/B220°
Mla%& 24 L FACS Vantage # AW T LEHER. /¥4
TILRBELUEBEMED S5 97-100% D #tiE T CD11¢c*/B220°
Mz 52 &ENTELE (Fig. 1-11),

SHOIRRAKLELT. BRMERBOZDOMBED DB % 1T
Dl M ITLURELUEREL Y . CD11¢*/B220/CD11b* #
X#i k2. CD11c*/B220/CD8a* BIRM A D BEL =0 Z DL
R. 2T 97%-100% DHETH T2 &N TEE (Fig.
1-12,13),

R xE D T RIREN
NWNAZIRBELUBBEEHRMBREORK L, AMIBEBEERES F0O
BB EIToRE, 70— A4 X MY —([FHA—D—DIZ
DWTHEEIhEEABEDT 4231 —4%—[ZEH
AH. BROHMBEOA>ERBIRLTHENITZIENTES, L
=h>T., MACS kI2& b CD11c* fifa 2B L=/ 1 T )L
k& LVERBMHEAE B LT, CD11¢c*/B220 il O MBRAE®E
DPFORBENZITO>ENTE R, Fig. 1-14 TR T &£ 5
2. N1 ZTILIRBIKMED MHC 2 2 X 1l 9F (1-A%. CD86.
CD40. CD44 O RIRIIBEHRKMBIEEEBE L THLI NIZE
hofeo FBHIRKHBRBOKAYT-—DH—-EEEDLNATWLZS
DEC-205 ORI m WA /N4 TIILIRBE KM D A HE
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Fig. 1-11. Sorted DCs from PP and SP.
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Fig. 1-12. Sorted CD11b* DCs and CD8a* DCs from PP.
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Figure 1-14. Surface phenotype analysis of DC populations (CD11¢1/B2207)
from PP or SP. DC-enriched fractions from PP and SP were gated on

CD11c*/B220" cells and analyzed for expression of various surface
molecules. The results are shown as histograms with fluorescence intensity
on the x-axis and cell number on the y-axis. The thin lines represent staining
of SP DCs, and the thick lines staining of PP DCs. The data depicted here
represents five independent experiments producing similar results.
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Figure 1-15. Proportions of the three DC subsets were
analyzed from PP and SP. CD11c+/B220- cells from the
respective organs were analyzed for the expression of
CD11b, CD8a, and DEC-205. The data depicted here

represents three independent experiments producing
similar results.
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