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cells; DCs) 7¢ & OHUFHFE AL (antigen—presenting cells; APCs) (ZHtY
AEND (Fig. 1), WIT, APCs (FF A4 —7 T #Mfa%z £ Thl KO Th2 12531k
SED, TNLH Thl [ TEISMIENERE, Th2 (T EICEMERZEZH - TR,
Thl KO Th2 (ZHWICHIEI LA D 2 & TRIENT VAZRFF LTV D, Al

KO R MRV UOREFBEIL Thl 1ML 25 % —J ., 7L A¥F—TiZ
Th1/Th2 /T U ANEREE L Th2 BALZRRETH D V' BERD T Miltolxe o
EWTA—=7 THMIETHY, KRB THRE#EMT 52 LT Thl &
DWW Th2 12E LTV, ZOBRRIZB W T, MiE, VALV A, HHNE=
YRR RV UICERBE LEEAICIE DCs D Toll #EZAIK (TLR) ORIPLZE I L
T Thl 2MEME LS > B Fi2, EEMNRERECAEE LIGE Tl TLR A3
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U A~DEFEL, Thl OIEMLETHE L IEFERWENT AL RS D,
— 07, AHAEOETEBREECHUAEYEC X 2 BEMBREE CH I & 2 # . The
B R EERETH0ICT LILX—3ERBMINT D L EZ 5ND,

Thl {EMEALICEE 72 TLR (X, =2 R hF 7 EORFEIRICIET 2k
ERRT DZRETH D, TLR ITEVEFEINDL Y T ik, TLR OFEHHIC
FoTRESIND, = REFT U ThHD UARELHE (lipopolysaccharide; LPS)
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(X LPS IZ X257 LLX¥—Jasttic gl Lz,

F o, ARWFZETIL TSLP (MIRREVENE U > /BRI SEIK 5 thymic stromal
lymphopoietin) S %¥{& (TSLPR) (ZH & H L T\ 5%, TSLPR [E3FIZ TSLPR &
fos—uAx 7 (IL-7) ZFEK o 88 (ILTRa) MHRLE~TrF A ~v—L
L CTHERE L T30 | APCs, FFIZ DCs IZBWTEREBELL TS ¥, —J, ILTRa
X 3l v (o) T AY—FBRT H LT, IL-T OV T NL%EE
BT H, 7o, TSLP X IL-TEkYA " A THY, BEMENOEEIND,
TSLP % DCs o TSLPR Z4r LT, 7 LV X —3hE K OB E(LIZEE 72 Th2

Dok, EHEALERET HZ 0D P O T LLX—RIEOV AT — AL v T &
LTHERSRTWD ¥, FZEIZ, TSLP-TSLPR + 7 F /L & 7 LL X —H Bk 2B
TOHREDE L oSN TE T, Flx 1, TSLPR KB~ 7 R{ZHBW T, J@L Thl
RIZISEDFHE *. KO Th2 HEINEDIRT P18 D7 L =G OEHH
WEINTNWD, SHIZ, TSLPR Z%BLL TW5 DCs 1L Th2 ~D 3 ka 758
TX5M, TSLPR K~ 7 AHEKD DCs (X Th2 ~D o LFFERHE LT\ 5 2
ELMESINTND ', - T, TSLPR 17 LV X —HE I HF 5T 5721 T
<, ZTOFBEBORTICLY 7 LAX—BHICLES TS EEZOND,

ABFZE IR, BRI S L 7 LA X — s OMmm 4 B s L, 9
LPS 12X 27 LAX— 55T T VO ZR AT, KIC, LPS IZXD T LLF
— ISR DfRIA Z B8 L. DCs > TSLPR JEE & K ORI R RE (25 B
L T 24T > 720
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Fig.1 Immune responses via APC
APC; antigen-presenting cell, Th1; helper T cell type 1, Th2; helper T cell type 2,

Treg; regulatory T cell, IgE; immunoglobulin E
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ZEBHLNZEINTWS, Lol bz 5 LPS R RRDO T L v
F—ICBD D, EWO ARG ERI L, i cE 2T VI HmEINT
WV, 2T, ARFETIE LPS il &2 el & U, esfiiic ka7 v

IV —IHIHE T L OFERL 2 AT,



2-2. MR

2-2-1. LA LD T LAX—DWTH

P OINT I T DGR & LT, 4 Bl orE~ 7 212 LPS (1 ug/kg) #HE
ERER G- L. R T, OVA 2TV TRHIER O Z L7z (5 5 &J7ik, Fig. 30
ZH), 2 br—L & LTLPS Ot 0 IZARERAKZREG LTI, TV
X —EHBALE S 28 HE (Day 42) OEEBIZHB W T, BIEEFR R L
WT LRI RIEEIR S R o (Fig. 2),

Fig.2 LPS-priming prevents OVA-induced allergic inflammation

Saline-control Mice were treated with LPS
| ’ (LPS) or saline (Saline) for 3
weeks, and then sensitized
and challenged with OVA
or saline (control) as
described in Fig. 30. On day
42, back (upper panels) and
ear (lower panels) were
photographed (n = 6 per
each group). Data are
representative of two

independent experiments.




ZOT LR —HRIEERIT, & 50 UDRBPARAN Z Z T T~ 7 R 2B W
TIEHALNTER LTz, 7L AF—MRELr BORRIC LV EEL LI E 2 A,
OVA DEBAMIZ L DT L —MEE L, YRR K> THEICHEE L7z
(Fig. 3 /5), 78, BYSEEHNELR 5 NS T LAV X —RIEDOFHRI L 0 (KE R
IRDHNeh o7 (Fig. 34),
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Fig. 3 LPS-priming prevents the OVA-induced inflammatory edema

The ear thickness and body weight on day 42 were determined. LPS (+)
indicates LPS-primed mice, and OVA/alum (+), and OVA (+) indicate OVA
sensitization and challenge, respectively (n = 6 per each group). Data are

representative of two independent experiments. ##p < 0.001 (two-way ANOVA)



WIZ, TVILX—HE 28 HHOEAZ X7 7 o @il HE e aito72 &
ZA. OVA [ZXK D7 VUL —MRIEAREE TR K o JBE KOS ai=/E o 80
DB ST, 2D OB & BRI &L B I s vz (Fig.

4),

Saline-control LPS-control

Fig. 4 LPS-priming suppresses the OVA-induced acanthosis and cell
infiltration

On day 42, the ear was analyzed by HE staining. LPS-OVA and Saline-OVA
indicate LPS-primed, or control mice were treated with OVA, and LPS-control

and Saline-control were with saline (n = 6 per each group).



2-2-2. REYLFERIELIC X D HUAREA O I

T LR —ROSHEROFERE L L TIg i EZz E Lz, 7 L —Fi
28 HH (Day 42) 2B\ T, OVA (T & 2 AE R OV IE, MyE T gk
(total-IgE)., OVA H#5SLAY IgE (OVA-IgE) K TN OVA HF5L 1gG (OVA-1gG) Hi
EREEZEMESEZ, Zhb0miEFIUEREIL, BIEKTRETH S Day 14 128
WTBRIZEEINAS 2 & 4Tz, — 05 REGAARRITEAE Tl Day 42 IZF1T % total-TgE,
OVA-IgE K TF OVA-IgG OWEiLh = b —/LREE g L THEICERVVEZ
R U7, £72, Day 14 [ZRWWTH, BEGERRITIT OVA IZ X 51MiE T total-IgE
O¥INZ A ECHH Lz (Fig. 5)
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Fig. 5 LPS-priming reduces OVA-induced productions of IgE and IgG
antibody in serum

Serum levels of total IgE, OVA-specific IgE and OVA-specific IgG on day 42 or
on day 14 were determined. LPS (+) indicates LPS-primed mice, and OVA/alum
(+), and OVA (+) indicate OVA sensitization and challenge, respectively. n = 5
per each group. Data are representative of two independent experiments.

*p < 0.05, #p < 0.01 (two-way ANOVA).
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2-2-3. LPS ZBRICB T 2 BEOEE

BAERHTITHIINCBIT 2= RV ~OFRBNREE L 2D, 16T,
LPS BFBIFO~ 7 ADBENZ D% DT LIV =B RIFTHEIZ OV TR
L7z, 10 @ikt~ 7 22 W T, FEICT LAX—DEIEEL{To7c L 25,
MmyEH total-IgE, OVA-IgE K& TN OVA-IgG EiZW b EHL, 7L AF—0
FHEPBO DN, LL, 10 fskE~ v 22, 4 @i~ v 2 & FRRIZEGAE
R & N Z 72356 Clk, OVA 12X 2 2D O Mg HHEREOMEL, i Sh

o7 (Fig, 6),

Fig. 6 LPS-priming in adult mice failed to reduce the increase in levels
of serum antibodies by the OVA immunization.

10-weeks-old mice were used instead of 4-weeks-old mice and the serum
levels of antibodies on day 14 were determined. Data are representative of two

independent experiments. #p < 0.01 (two-way ANOVA).
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2-3. E%

DN DGR E LT, 4 BEO~ T AT LPS &G LZE 2
A, BIEEEL T LA —MRIEER L O, FEAZER L7, /-, LPS 17 L
VT AT K D MIE TR RIS A BEICIH L2 Z L b BAERTICR T 2
LPS HEIZT LV F =S ORI AZ TH D Z LR SNz, Lol 4 #
oD 0IT 10 O~ T 2% FW T [FEROEEBR TIX, LPS flIE 7T Ly
VRBIC L D MmIE P PUARRINC S L CEBE 5 X o T, Thibb, K
L7e~ U A8 DERRRIIE, i 7 VAR —ROGEEFH SEL 2 LN T
Xpholz,

A TN Y A TANAZRANTZERIZB N TS, 7 L F—ER O
(TR S DB OB EZ T2 %, Fio ARBE DO LPS 1% Th2 & 416
PEIEL, 7 LA —HEAICMETH D Z £ Eisenbarth HIZ Ko THES
NTWD 5, L, ZOERICEITS LPS fIIET VLS U EAE L [RIRFICAT
STWDHZ L6 @lsH s 10 HEORE LTz~ 7 A2 LT % 5UCARISE
ERRD, BT, AR THW - LPS D2 Eisenbarth 512X % FEBRT
HAWHNTARREED LPS il L FIRETH D23, 7 LT VEERT, Lt 4
Wi~ 2CEMMICE G T2 L TP VAR —EEEE Lz, Zhb ok
FnD | LPS BT L DT LA —EsLERIX, LPS B, BRERFO~ T 2D
B, 25 CNCEORFRMHENEETHL B2 OND, KETITo72, Kk
FED LPS (1 ug/ke) &K D RMARBEABRAIEIE, #e< 7 Lb ¥ — KUt & Iy
T2 ENREN, RETVTHAERBUIESLS T LAF—HIET L E LT
A CThd, TZITUF, RETAVEHNT, BB L7 LLXF—|
FIHERE |2 DV TRERT L 7=,
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TUNAX—BERIIFE AT 25—, T LAX =T D IG5 BT RHE
FIENHLTH O BERAO LI TO D RARMIAEIEI TS ERIE DA TH B,
WRIERIE L X, T VAT v RRxICE2 52T, &z, 7Ly
NIKT DB A I L S DIRRIETH D, L L, BUSIERIEIZIE, it
REeFETLZ &, REBITOMENSL L, TFH 74 7F v —%2EZTY
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HL7,

B ILT L AT —RIEROROHIB O FHEDOIENIZIHB W T, mWEIS TF
FELTWD EREINTZ Y, TD%, BMFEROALL LT MIBWTHAREE
DEBUZ LY | Fi< 7 LAF—FEROBHENHE SN TE 2™, ST, A
WICE 27 LU= 21X, Thl OIEMEA KT Th2 ofilic L5
Th1/Th2 /N7 > ZADOHIAE > ¥ RO AL 286 T Ml (Treg) @
A5 " PRI TWD, £, A~ ansZ— - v JilLb57 Lr¥—
IR NWTH, AD=ALNIETLIHEN SN TND, vV ATBWNT, #
WHIZB T~ anxy Z— .- ea ) OFGENFS 7 LA —2MH L *. ~
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U BAERBUCE S T LT =S50 361T D A T = X LITARMRH 723553 53
RSN TWD,

TSLP 1 &7 LIV F—RIED~ A Z—AA »F & L THEH S, DCs [ TSLPR
ENLTT LA —2 B ST L 2 RGN TnD %, F7=, TSLPR @
KRE~ T ATIET LAF—OEENRE SNATEBY % TSLPR 237 L/b¥F—
WA b A 5T 5 DO TIHRWINE B 2 T,

92 BOER URYAEIRIC L 57 LAX =TT LICB W T, RIEE
THFTH D Day 14 1ZFBWT, BRIZEGERBIEIL T Vv 7 o 2RI X 2 Mg
PURBRINZBH L T2 D, APC OREZ (LB Z bND, £ I T,
AWFZETIT LPS IT& 27 LA — Bt o2 A s L, & 2 = C/ER
L7 R L B 7 LAV R = T L~ 7 A 2BV T, TSLPR OFEHE
gy, R OEINEOFMICEE APCs DREREIC OV TGRS L7z,
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3-2. FEHR

3-2-1. BiEREVAALMIEIX TSLPR X EHT 5

TSLPR 1ZFIT APCs IZHHL L TWAZ &b, £, EEICB T R
BV GAZHIBE D TSLPR FEBLUZ DWW THERR LTz, s gt 217> -G 8L,
SetEEE R (F-BSA) BV iAZLAAEIE, TSLPR 2B L TWA Z L NfER I N~

(Fig. 7),

F-BSA/TSLPR

Fig. 7 The peritoneal cells uptaking F-BSA expressed the TSLPR

Mice peritoneal cells were treated with F-BSA for 3 h, and stained with
anti-TSLPR antibodies. Cells were also stained with DAPI for nuclear
localization. F-BSA in the cells and the TSLPR expression were detected by
confocal microscopy. Images are representative from each group (n = 6). Scale

bar, 20 ym.
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WA, G BRAITR S TSLPR FEEL M OHURE D IA BT 5 2 2 IO\ T
FACS ICXVMRMT L7, Wi~V ALV ELNEREMEBIIFREE TH -7
(data not shown), JEYERAIINA L7c~ 7 AHROMEEEMEClZ= hr—b
~ U AHROMNE & il LT, TSLPR @# B OFIE MR T Lz, 61T,
B ARfI ~ 7 A TlL FBSA MV IALMBOFEHIETLTEY,

TSLPR/F-BSA MfGMEAIAEDOEIENET L Tuw= (Fig. 8),

Saline LPS

10 104
04

55.99%

7.73% T 154.37% . 2.72%

10°

TSLPR ——

=R ®

5 o Bl

3 o 1 40.61%

400 100 102 10° 10 T10° 10" 102 10° 10
F-BSA >

Fig. 8 LPS-priming decreased both the capability of the antigen uptake
and the expression of TSLPR of peritoneal cells

Peritoneal cells from LPS-primed (LPS; right panel) and control mice (saline;
left panel) were cultured with F-BSA for 3 h, and the uptake of F-BSA and the

expression of TSLPR were measured by FACS analysis.
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3-2-2. JRYLKEHIE X BMDCs 128175 TSLPR RE KL OHE
BRVIALBEZIETEIES

TSLPR 1XHFIZ DCs IZBWTEFHH L TWVD Z D, BUDCs (2331 B IEGuER
FIEASHURER Y IAZA B2, KO TSLPR FBLUZ KIF T BT DUV TIRER ST L 72,
JEYAERNS 252 o~ A B8 L72 BMDCs (2B T F-BSA HLV AL BE
DIRT RO B (Fig. 9),

5 Saline ° LPS
2 S
o 41.82 % o 32.75 %
W ; - — | I vehicle
O
€ g = F-BSA
3 R S
@ o o

10° 10" 102 10° 10¢ 10° 10' 102 10° 10°
F-BSA >

Fig. 9 The uptake of F-BSA was decreased in BMDCs from LPS-primed
mice

BMDCs from LPS-primed (LPS) and control (saline) mice were treated with
F-BSA or vehicle for 3 h. The uptake of F-BSA was measured by FACS analysis.

Data are representative of three independent experiments.
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TSLPR ZEBLUZDUWTIL, TSLP mRNA 72 5 TNT TSLPR & ~T a X A v — % AL
3% IL-TRo mRNA OFEBLEARAT LTz, ZOREER, YR~ © 20 5 i
L 72 BMDCs {235 T, TSLPRmRNA 72 5 ONZ IL-TRamRNA (X & HIZIE T LTz
(Fig. 10, Day 8), & 5H{Z, TSLPR K T* IL-TRa i mRNA J§I L~Li%, BMDCs
SHLYETERERITH D BM Day 0 IZBWTHBEICIK T L TWAH Z & 2R LT,

(Fig. 10, Day 0)

Day 0 Day 8 Day 0 Day 8
5 0.03 5 0.0012 1 g 012 g 003
2] (2]
2 2 e 8 o1 _ @ 00251 I
e g g &
%0.02 - % 0.0008 X 0.08 1 X 0.02
s = Z 2 0.015 1
2 z 2 006 £ .
| 1 S ] |
< 0.01 . o 0.0004 S 004 S 001
o, o = 002 ~ 0.005 -
¢ e il BS
0 0 0 0
LPS - + LPS - + LPS -+ LPS -+

Fig. 10 LPS-priming decreases the TSLPR mRNA expression in BMs
and BMDCs

The levels of mMRNA for the TSLPR and the IL-7a in BM cells (Day 0; BM Day
0 in Fig. 31) and BMDCs (Day 8; BM Day 8 in Fig. 31) were determined by
real-time quantitative PCR. The cells were isolated from LPS-primed (LPS+) and
control (LPS-) mice (n = 3 per each group). Gapdh was used to normalize gene
expression. Data are representative from two independent experiments. *p <

0.05 (unpaired t-test).
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X 51T, TSLPR K IL-TRa DFEELUZHDOWT X L7 L~YLT FACS 12 & 0 fiF
BT Uiz, & ORGSR EYERHIIL TSLPR RFEBLAMIE (TSLPR'™) OHIGEHEIC
AN ST, RRRIC ., BB HIIT IL-TRa (RSB S BN E 85 2 & 2 Fun
72L7= (Fig. 11),
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Fig. 11  LPS-priming decreased the TSLPR and IL-7Ra expression in
BMDCs

BMDCs from LPS-primed (LPS or LPS+) and control (saline or LPS-) mice
were stained using the specific antibodies to the TSLPR or the IL-7Ra, and their
expressions were measured by FACS analysis. The percent of TSLPR-low
expressing (TSLPR"’W) cells is quantified (right graph, n=3). Data are
representative from two independent experiments. (unpaired t-test)
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BMDCs (Z3(F % TSLPR ZHL & HUHEEL W IALFEDFHEINZI DWW THFI L= & 2 A,
TR TS X TSLPR/F-BSA MG MM OB E # LT S ETWA Z &2 RWE L

7= (Fig. 12),

Saline LPS
= =R
14.50 %
= "é} ‘
S 4 © 1.
o : 3
n 146.14% | -
. ® -

Fig. 12  LPS-priming reduced the number of TSLPR"" F-BSA* cells in
BMDCs

BMDCs prepared from LPS-primed (LPS) and control mice (Saline) were
cultured with F-BSA for 3 h, and the cells were stained with the specific antibody
to the TSLPR. The uptake of F-BSA and the TSLPR expression were measured
by FACS analysis.

21



TR R OB RDEHGAI TH D20 MHT 5720 YRR, 6 W81
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VT FACS W THENT L7= (Fig. 13)
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‘ | ‘ BM Day 0 BM Day 8

&

4-weeks-old BM cells : ; BMDCs

Fig. 13 Schema showing the second protocol for the preparation of
BMDCs from LPS-primed mice

Mice were intraperitoneal injected with LPS (LPS) or control (saline) three times
at 1-week intervals, and on day 42, BM cells were isolated from mice, and

differentiated into BMDCs.
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Fig. 14 The uptake of F-BSA by BMDCs prepared from the mice 42 days
after LPS-priming

BMDCs prepared from the mice LPS-primed (LPS) and control mice (Saline) on
Day 42 in Fig. 13 were cultured with F-BSA for 3 h, and the cells were stained
with the specific antibody to the TSLPR. The uptake of F-BSA and the TSLPR

expression were measured by FACS analysis.
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3-2-3. JRLKRHIESEA BMDCs fEREIC 5 X A&

A LPS HAS BMDCs (25 2 BRI DWW THET L7-, 6 Wi~ o R|Z

LPS ZMEHENEES- L. 12 RIS e fEMiE 2 B0, iV T BMDCs & affl L 7=

(Fig. 15),
LPS (i.p.) B teslmldiedieie:
12h _ _dlﬁezan_tlaﬂoE _ |
BM Day 0 BM Day 8
6-weeks-old BM cells ; ] BMDCs

Fig. 15 Schema showing the protocol for brief LPS-priming
Mice were injected i.p. with LPS or control (saline). Twelve hours later, BM
cells were isolated from mice (BM Day 0), and the cells were differentiated to

BMDCs (BM Day 8).
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A LPS HINEIX.
-7z (Fig. 16), S bHIZ,

EFHGMIIZI T D TSLPR mRNA FEEL L ~UL 2K T /70

BMDCs (28 T% TSLPR &L TN F-BSA Hu Y A

HIROE A IXEM LPS flIc L v (K T . e LAEMLZ (Fig. 17), £7-.

Z D TSLPR/F-BSA WRGMEAMAZOEIE B L TV D Z & DR ST,

0.009 -
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0.005 1
0.004 A
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TSLPR mRNA expression

Day 0

p<0.05

HH

LPS

Fig. 16  Brief LPS-priming does not reduce the
TSLPR mRNA expression

The expression of mRNA for the TSLPR was
determined by real-time quantitative PCR in BM cells
from LPS-primed (LPS+) and control (LPS-) mice (n
= 3 per each group). GAPDH was used to normalize
gene expression. Data are representative from two

independent experiments. (unpaired t-test)
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Fig. 17 Brief LPS-priming does not affect the TSLPR expression and
F-BSA uptake

BMDCs from brief LPS-primed (LPS) and control (Saline) mice (n = 6 per each
group) were cultured with F-BSA for 3 h, and the uptake of F-BSA and the levels
of the TSLPR expression were measured by FACS analysis. Data are

representative of each group from two independent experiments.
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Fig. 18 LPS increases F-BSA uptake in BMDCs from normal mice
BMDCs prepared from untreated mice (7-weeks-old) were stimulated with LPS
in the presence of F-BSA for 3 h. The uptake of F-BSA was measured by FACS

analysis. Data are representative from two independent experiments.
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3-2-4. TSLP 2% BMDCs IZBIFHHERVIALEIZEZ D
&

&

-

TSLP il AY BMDCs (31T 2 HUHL 0 IAAREIZ 5% 2 BT DU T FACS IC
KV HEEF U7z, TSLP IX F-BSA & RIFHIIHT 5 2 &12 &> T, BMDCs (21T %
F-BSA UV JAZ MR OEIA 2 A BTN S 7o, S 512, TSLP fifIC X % F-BSA®
MR ORI, BT TSLP FUEDORHLIIC L v LE S, —J7, B~

- B
% %

7 A BMDCs (23T, TSLP #IliId F-BSA HX V) AR O EIE 25

MIEE 2o 7= (Fig. 19),
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Fig. 19 TSLP increases F-BSA uptake in BMDCs from normal mice
BMDCs from LPS-primed (LPS BMDCs) and control (saline BMDCs) mice were
treated with TSLP in the presence of F-BSA for 3 h. The neutralizing antibody
(Ab) was pre-incubatted with TSLP. The uptake of F-BSA was measured as
F-BSA positive (F-BSA") cells using FACS analysis, and quantified (n = 3). Data
are representative from two independent experiments respectively. (unpaired

t-test)
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3-2-5. RBMEPEHFRHFBICL2H5RIVALMIBD Y R EBIT
Pl

PURSE MR PR Z B D AR, U o NEi~BIT LA —7 T fMlaAis
PALS D720, PURE D AZMIRD U o ~EiATIxRE < SIS A IC B % 5.
2D, &I T, BEREBARE S HURI O AZMRLD U v R EBITIC G % D I
DV THRET L 72, F-BSA Z JEIEPIC RS L, —EREEI S, U o SEiHiIi o F-BSA®
MfaEc A REM L7z, 2> b —b~ww 2Tk, U U 3fi~BAT L7z F-BSA' il
X, PURDIERENE GG 12 K%L D 24 Rl 2 B — 27 IS L7,
JEGARANS ~ 7 ZZB W T B RIS, U 2 Ji P OHURE Y IA B AL OE| G 23
L7z, UL, By~ 2 Tlday ba— A~y ALk LT, PR
Bhne 2 RRKO 4 BRERBOPMER, KO o0 — 7 BHERICBWTEH
BIZHURE D A M OBIE MK T Lz, (Fig. 20)
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Fig. 20 LPS-priming reduces trafficking of cells uptaking F-BSA to
lymph nodes

LPS-primed (dotted line) and control (solid line) mice were injected i.p. with
F-BSA (n = 3 per each group). Percent of the cells uptaking F-BSA (F-BSA") in
lymph node cells collected at the indicated time was measured by FACS

analysis. *p < 0.05, #p < 0.01, vs. saline of each time point, unpaired t-test.
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3-2-6. BERYuARHIE T BMDCs T kB Y v R ERITARE & Pt
33

JERYLERRITE DY APCs (2381 D HURIRTRABIC 5 2 2 B DWW TRETT 5720,
PURAR L7z BMDCs & Jg&AFE~ 7 2 g1k oo Mg i oo ks 2e 217V Ml e sE 2
beig U7z, Bl T Mifa ook, BB S L, BRI I~ — T
flD~—7—Td % CD4 BPEMAE 5D (data not shown), BMDCs (ZHUR
& LT OVA THIFL7=%E (OVA-BMDC) . HLJFHI L TV 72uy BUDCs & 7z
Y& (BMDC) & Fbie LT, k%R U 7ol i I 12 L7 (Fig. 21a),
PURHIN L7= BMDCs & oo\ T, 2> ha—/L~< 7 Xk BUCs &
H# L C (saline OVA-BMDC) . J&Yuikdili~ 7 A B3k @ BMDCs T i (LPS
OVA-BMDC) g A A O HEFE S B & MK N L7z, S B2, MIT assay IZX D E
s L7 & 2 A RO I U S Aufz BUDCs  (OVA-BMDC (LPS)) 1T &
% M GRS K 2 A B L7z (Fig. 21b),
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Fig. 21 LPS-priming defects BMDCs-dependent proliferation of

thymocytes

(a) The cells were photographed. Scale bar, 50 um. Data are representative of
two independent experiments. (b) The cell viability was analyzed by MTT assay.
The value at time 0 of each group was set to 1, and the cell proliferations are
represented as fold increase. Data are representative of two independent

experiments. #p < 0.01, vs. Saline OVA-BMDC, unpaired t-test.
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3-2-7. JRYLEEHIEIZ BMDCs OB KL OHLRIERRE 2 I
T 5

PO RICHE RS T OIEHIZ OV T FACS 12X VN L7-, APCs 23 PUR %
T MR T 205, APCs Lo R M E G B T-EHAE (najor
histocompatibility complex; MHC) T &HURANTF ROBEASIRZHILL, T #
fasz 254K (T cell receptor; TCR) %4 LT T MlICiERT 5, L., T #H
FEOIEMALIZIZ S DI R 7T VR ETH D, OEER IR
F i, APCs bk CD80/CD86 2k 2 T #fld o> CD28 ~DHFLTH 5, TCR
ENTHY T TR (D28 2NT 5 VI EREHCZIT - T MlIXiEE
ftL, =7 =7 Z—Hfifa~& i L <<, §72b5 MHCO | D80 K Y
CD86 I DCs D~—H—"Th b, T Z T, BMDCs % OVA CHIIE L MHCI
CD80 TN CD86, X 52 DCs ~—H—"Td D CDllc DFIUZDWTHENT LT,
ZOFER, 2 br—~=7 AHFK BUDCs (Saline) TIEWFHDOLSFITHBWN
THRADHERTE o, T &R LT, YRS~ 7 A H 3k BMDCs (LPS)
TIE.CDlle FEIUNIRE AN A SR> 7273, CD80 | CD86 K TF MHCIT @
FHBUXME T LTz (Fig. 22),
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Fig. 22 LPS-priming reduced the expressions of co-stimulatory

molecules on BMDCs

BMDCs from LPS-primed (LPS) or control (Saline) mice were treated with OVA
for 24 h, and the expressions of the indicated molecules were determined by

FACSCalibur analysis for a negative control, cells were non-stained (upper left

panel).
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3-2-8. BT IT D TSLPR BRIk 5 B Qukk
I 2 R+

BFEIZ3\T % TSLPR &I LIS BIE, SEEMHBICB W TEETH Y | BT
DCs @ TSLPR KARITT LAF—ZHEsd 25 * ™ %, K7 L X —gsE7 Vi
BWTH, MEVEREMAEZ 5O BMDCs 12381 5 TSLPR OFHENIME T LT
L2 EEHBMNI LI, £ TRIZ, KRET YT ADKEIZET S TSLPR %
BELKTLTWANE I DEEMNY TLZ A L RT-PCR IZ X VRN L7z,
YekEfili4 1% Td D Day 0 I[ZFBUWT, TSLPR mRNA FEH L ~ULiE, 22> b —/L
~ U A L U TR~ 7 A THEIZIE T LT, [FIBRIC, IL7Ro mRNA
FEBL L~V ARAIC LV AEIIE T LT, —F . ILTRo &~T r & A
~—%FHT % y e mRNA [T hr— b~ U R & EAERI~ T A DICH E
BRAETRD bR oTc, (Fig. 23a)

I BT, T LT —EH%D Day 42 [ZB1T 5K E TS FIERICHT 217 - 726
H. TSLPR mRNA K O IL7Ra mRNA ZEHL L~ L7 LV —FElRiIZ kY EFR L7z
PN, RYLERAIL L Z 0 TSLPR mRNA J8E L~ Lo 728+ 2 %2, IL7Ro
mRNA FEHLUZxF L CIFA BRI 2R Lz, 72, 7T UVAX—BIELOFER 21T
STWRWEE (OVAG)) 2BV T HIRYUERRIEIL TSLPR mRNA FEHL L~V & A

EIZK T &4, IL7Ro mRNA FEEUTIE T+ oMM 4~ L7z (Fig. 23b),
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Fig. 23 LPS-priming suppresses the TSLPR expression in skin

LPS-primed (LPS+) and control (LPS-) mice (n = 6 per each group) were
sacrificed on day 0 (a) or day 42 (b), and skin were excised (n = 6 per each
group). The levels of mRNA for the TSLPR, the IL-7a and the yc were
determined. GAPDH was used to normalize gene expression. Data are
representative of two independent experiments. *p < 0.05, **p < 0.005, #p < 0.01

(two-way ANOVA).
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WIZH 7R LT TSLPR BRI 572, Day 42 |28 5 K&
KO B EARE U 2R U S O Y B & IV TBIEE LTz, BRI,
T LA —EEROEREZ L TORWEE (saline—control KUY LPS—control)
IR L CL OVA BBAGIZ XY TSLPR FEBUMAGRIME N HEIN L7z (saline—OVA J
O LPS-0VA)  (Fig. 24a),

S HIZ, OVA BBAHE TR 2 & | &G~ 7 2 (LPS-0VA) TId TSLPR
FEBLANNIR M S B I AR T LT e, HAMERICEB W THRIRTH D . OVA D
UBAT X TSLPR FEBLAHIE ORI Z BN S W72 728 (saline-OVA K& Y LPS-0VA) | &

YukEili  (LPS-0VA) TIXHA LM RBED B S n- (Fig. 24b),
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Fig. 24 LPS-priming suppresses the TSLPR expression in skin

The expressions of the TSLPR in back (a) and ear (b) on day 42 were
analyzed by immunofluorescence staining. LPS-OVA, saline-OVA, LPS-control
and saline-control are defined in fig. 30. For a negative control, the sections
were stained with only secondary antibodies (secondary Ab.). The right images
of each panel represent merges of the left images with the differential
interference contrast images. Arrows; the TSLPR-expressing cells, Scale bar;

200 pm.
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3-2-9. [RYEEHIE~ 7 R B3k BMDCs 1I7 LA X —%HTH
ENA)

SRR K 5 BMDCs O#fReZi b, 97727 H TSLPR FEEIKT. M UOHUR
B0 A RRAK T I fe < FURERRBEDIR T2 7 LAAF =g 53 5 2250
THET 5720, BIDCs BAEREZIT-72, LI VT =T RITEBITH APCs
X DB EPERT D729, OVA JiE L7= BUDCs (OVA-BMDCs) % L v B |
VU RIBEA LT, BARLENG 27 B#ZOMGHHUAEE ELISA (& X0 HE
L. 7 LLX—FFE DR & L7, OVA-BMDCs O AIZ LV | total-1gE, OVA-IgE
OV OVA-Ig6 Wb L7z, Zave bl LT, YRS~ ¥ 2 |k
BUDCs A L7286, LBy b~ U ZXDORGARRIEOAEEICE D & 371
IEH total-TgE &N OVA-IgG DOIEINIA EITHNH S 4v, OVA-IgE &EITAME
MzZmRLlc, LyEx sy PRRERERFIE~ Y A Zar be—~ 0 2k
BUDCs DB ALT-HETH, MiFH total-IgE &Iz hm— /AR L il LT
AR WMEZ R LTz (Fig. 25),
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Fig. 25 Antigen-pulsed BMDCs from LPS-primed mice induces antibody
production less potently than those from control mice

OVA-BMDCs were prepared from LPS-primed (LPS BMDC) and control mice
(control BMDC), and transferred into LPS-priming (Recipient (LPS (+)) and
control recipient mice (Recipient (LPS (-)). (n = 6 per each group). On day 27,
recipient mice were sacrificed, and serum levels of total IgE, OVA-specific IgE
and OVA-specific IgG were determined. *p < 0.05, #p < 0.01, ##p < 0.001

(two-way ANOVA)
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3-2-10. RLEEEHE~ v X i2BiT5H1EME T Mg

FANGRIZ K D7 LV —E9RREICIE, Thl OIEMA LR Y Th2 OHIFNIT &
% Th1/Th2 /T » 2O OM, EERICED S Treg DGR ST
WD M s T YR X DT LAV IS BT D Treg ORE
DOFREMEZMRFT L7z, OVA ICX DA 28 HEH (Day 42) O~ RA LD RREY
VRHI BRI L. mRNA AR, EEA Y TV Z A L RT-PCR (12X D Treg v—
J1—"To Db Foxpd OIBLEMHNT Uiz, 7 LVIAF—RIELZFHER L TORWEETIE,
gy bu— VR R YRR OISR BRI e o Te, — . OVA 12k D
T UV —RIEZFHR L2864 Tl Foxp3 mRNA HBELL /LMK T L, Z DK
TREGARRIIC X 0 AEICmfl sz, (Fig. 26)

Fig. 26 LPS-priming inhibits the allergen-induced decrease in Foxp3
mRNA expression

LPS-primed (LPS (+)) and control (LPS

0.025
- | (-)) mice (n = 6 per each group) were
S o0z [V
§ ' . sacrificed on day 42, and lymph nodes
% 0.015 were excised (n = 6 per each group). The
<
% 0.01 levels of mRNA for the Foxp3 were
(,E) determined. GAPDH was wused to
a 0.005
é normalize gene expression. Data are
o ot
representative of two independent
LPS - + - +
OVA - - 4+ ¥ experiments. *p < 0.05, (two-way

ANOVA).
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Wiz, OVA [k A4aH 28 AH (Day 42) O~ AENZEIZBIT S Foxpl
BEPERINRIC DWW T, i e iBIc L VB L, ZOFE. T LALX—%&
RLHBAL T o D R JEIZ BT, GRS~ & A TlE Foxp3 BHIMEMRR ORI 238

ganil (Fig. 27),

saline-control
saline-OVA

LPS-control
LPS-OVA

secondary Ab.

Fig. 27 LPS-priming recruits the Foxp3 expressing cells into the lesion

The expressions of the TSLPR in ear (b) on day 42 were analyzed by
immunofluorescence staining. LPS-OVA, saline-OVA, LPS-control and
saline-control are defined in fig. 30. For a negative control, the sections were
stained with only secondary antibodies (secondary Ab.). The right images of
each panel represent merges of the left images with the differential interference

contrast images. Arrows; the Foxp3-expressing cells, Scale bar; 200 pm.



3-2-11. REPEARFIE~ 7 AHFK BMDCs (T XD Treg #HiE

IR HIIC KLY BMDCs OBERENZL L TWDH Z & 2R L TERLN, 20D
BMDCs @ Treg #FEHREICDOVWT, BAEBRIZ LV HET L7z, OVA #i# L 7= BMDCs
ZERDOL T T AIBAL, BABRWEND 27T AERO U U AHIIZE T 5
mRNA J& B & 4T L 7=, Foxp3 mRNA FEEL L ~LiL, = ho—/L< 7 AHE
OVA-BMDCs A L7=A. LV By b~ 7 RCBIT 5 YA oA #E(2
LHEERATR OGN Te, BRI~ 7 A3k OVA-BMDCs =12 hm—
=T ZCBALESEICIE, a2 ha—/L~ 7 ZH 3K OVA-BMDCs Z# A LT-
BAIZH AT Foxp3 mRNA BEL-~LIZAEEICEAS L, LrbZhoo BRI
LBy b= RSB DGR O A I B 2 2 T o T,

F72. Treg OHLFHEEIZIT DCs B D IL-10 LT TGF-pl FEAENEE TH
% 0%, OVA-BMDCs A 27 HH®D U /3B W T, YRR~ © A Hk
OVA-BMDCs % IL-10 mRNA FEHL L~V IC K& B A 5 2 7pinot-, — 05,
TGF-B1 mRNA FEHL L ~bid, YRR~ ¥ Aok OVA-BMDCs DOFEAIZ L - T
HEIZEHA L, 2@ T6F-f1 mRNA FE L~V EHIZ, 2 he—n~<wT X
HH R e QUSRI ~ 7 A WD OVA-BMDCs 2B A L 7= HE 128\ T
b, LY BTy b U RTRIT DRI O A EIC L DB R bR o

7= (Fig. 28),
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Fig. 28 Antigen-pulsed BMDCs from LPS-primed mice has the higher
potency of induction of Treg than those from control mice

OVA-BMDCs were prepared from LPS-primed (LPS BMDC) and control mice
(control BMDC), and transferred into LPS-priming (Recipient (LPS) +) and
control recipient mice (Recipient (LPS) -). (n = 6 per each group). On day 27,
recipient mice were sacrificed, and lymph nodes were excised. The levels of
mRNA for the Foxp3, TGFB1 and IL-10 were determined. GAPDH was used to

normalize gene expression. *p < 0.05, #p < 0.01, (two-way ANOVA)
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3-3. E%£&

AREETIE, BEREENRIC X5 7 VLI E RIS Ic oW CRENT L, ERE
NBURHEL Y IAZ M, DCs @ TSLPR FEHUK T, M OHURIRREREICZ AT
TWH ZEZHLMII LT,

APCs, #FIZ DCs I TSLPR =4t L7 7 iz L 0iEMHibL, 7L ¥ —0
BEALICBI S5 P B 2 ECHENL LI ERET LV TIIHIETH D OVA &8
ENIZEG L TWD Z b, BRI OHURE Y JAA & TSLPR FEBL 2 fifhT L
T2l TA, YRR X o THURE Y A& & TSLPR FELRWT L HIR T
52 ENHBIMNI o T, T ZTARMIETIE, FFIZ DCs (2815 TSLPR FEH &
ZAb7e & NTHERER LI DUV THEMT L 72,

SRR IX, BMDCs 123\ T b BEMEHIND & [FARICHUREL D AR REA K T &
i, SHIT, BRI E 6 MRELE CHE LY ALVHR-LE
BMDCs (ZBWTH, HURRVIALBOK TR RN &b, 4 Bzl iT
% FHGEE 7 BRI X . RIS 25T DCs OHUFELY SAZEZ K T S8 5
Tl AaRME LT, BRGH D Z LT, BYURRFIIIE BMDCs @ TSLPR mRNA L~/b
KT &4, TSLPR {K3EHL BMDCs (TSLPR™) DEI&ZAEIHEINSE-, Zh
BOFER X0 JRYAEARKIE TSLPR' T/RENDH7=7% DCs H T XA T hihE
THARENE 2 OND, —F, LPS OBERRHAL (12 h) TiEX BMDCs 12817
% TSLPR FBL, K OHURI Y ALREOK TIZA 5T, £72, BUDCs Z [EHz LPS
THIET 2 Lo LATURILY AL ERHNIN L7z, 16> T, DCs @ TSLPR Bl &
DIET Z1E D HEEELICIZREMM O LPS BEALETHD EEZLND, £z,
TSLP (%, in vitro {ZHBWTHIRD BMDCs (2K DMV AL AR SE1203, K
QARBIE Lic~ 7 260 BUDCs TIFRMN R b eho7z, i, TSLPR
K~ T AZBNTHOND, DCs ~—H—Th 25 CDllc MBI X 2 HR
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BOASET, RO T LAFXF =BT 228 * LXELRY, Zhb0
FERNS, BB ORYAERBLIC LY TSLPR ORABOK FAFEIN, ZD
fEF TSLP 7 F AR T L, JURBRVIABBHNE T LB 2 bnd, &6
(IR AR RIMIE BUDCs ICH 1T 2 HURIRREET DD U R IR T S
i, ZOBF L LT, HURI Y IALBEDIR FIZIN A T, &GRS U5
% L7z BMDCs (Z31F 5 CD80, CD86 KLY MHCII OFHME T L TCWAD Z & & R
W72 L7z, TSLP (X DCs E CD80, CD86 KX MHCI DRI ZFHES 5 Z &
b, ZNHOEMS TSLP ¥ 7L OIK FIZEES < AIREMED E V-,

EHIT, EYARAI ~ 7 A TIEPURB D SAZMILD U o REi~DOBATHMET
LTWe, TSLP 1&, 7 ENA VZFEKD—>TH % CCRT ZJr L7z DCs DY
VNEISOWEEZVETRT D A3, TSLPR REF~ 7 AIZHB W T Z DilEE O HERIE
LB, o T YRR A 5210 7o~ U A2 T 2 HURELY A B ML
U U REBATOR T, FURRVIARKT & &I, U U Hi~OBAT 5
LTWaEEZ b, ZOFEMICH TSLPR FEBUER F23BE L TV 5 ATREMEDR &
Do

WA, RIERRENL COEALEFENT LTz, T LA BARIC KL 0 5 I
51T % TSLPR FEEBLMANIXBEE ICHIIN U7 — 05, Y ARAI ~ & A Cl% TSLPR
FBLOW] bR PSBIEE S, APCs B & 5T Milad 72 o TSLPR
FEOR TR REINT, FIZBW L, 7 LT VBB ARIZIE O T H Y
BRAEIC KX % TSLPR FELANBEE A LW Z Lns, —flddbizv o
TSLPR FEED N E Z b D, FE DCs \2F1F 5 TSLPR KIBILT L L ¥ —4
RIEZMHT D 2 Lond P EYARANEIZ LV FFE S 7z TSLPR'™ BMDCs 237
LLX =SB 53 5 ATREMEI I 012 & D

CD80, CD86 {KI&HL 2R DCs (immature DCs; iDCs) (FZNFE L Treg %
FEL Y T LR =2 D Y YRR~ O A TIET LV SRR AL
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[ZFU T Foxp3 FHMEMAESHEIN L T\ e 2 & YRR~ 7 A 13k BMDCs
BA~T AZBITD YU /@i T Foxp3 mRNA BH L~V AFEICER LEZZ
ED . RYSAERLIC X0 BN 5 TSLPR " DCs (2 X 57 LV —IE31EA I
Treg OFH RS- L CW D RIHEMEDVRIE S 72,

BT, DCs DREREZALDN T LA F —HFIIC G L TW\Wd Z &2 D0\ TiE,
DCs DBAEBRIZCE VMR LIz, T720b, YRR~ 7 A dR UYL
BMDCs O#AIX, IgE HFLREADHTbE R LT, —h, LB MIXL
TIGARRRNE 21T o 728 A, 2> hue—/L~ 7 AHkK BIDCs 2B A LIZRECE
WTH total-TgE EAIFMGI SN2 LD, BALK BUDCs DAL BT,
L OHIRIZ I 1T DREBE & BRI IC L W B2 Z T TV s EEZLRD, K
BAERIZ, LI b= AD DCs DHEG%2D7 57 DIZHRRK
DCs & W=, ERICHEET HZ LILTET, DCs #XKBLIcv U R E W
BAFEBRBLETHD EBEXTND

UILEOfEREE LD D L BERAIBIZ LY, DCs OHURIY IALRE, U
NERPASEREERENR T 9720 2 & MiflaL~v, B L1 T TSLPR OFEBLED
KT RDHIL, TSLP v 7 FADERTIZESS D TH L Z LRI ENT,
S HIZ, TSLPR™ DCs 1% Treg FHFERENAEW\Z & bREBEI N, DK 5 ITEYL
BEHIC L 27 LA —I991213, DCs OREREZ(L NG L TnWb Z &, D —
DO & LT TSLPR OIEBUR T A3 /R S iz, TSLPR FEHLAME T3 2 (b
HIFERE I DWW TSR OBETH 5,
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4 E
e I

I, FRICEEEICR W TERA B & > TW D T L X —E BN
DERD—2L LT, M) 2 EWERBRBROKT (AR 23,
EZ BN TW5, ITE, EREM & VARSI IES S 7 L X —EEs #
B = A LD NR R INTEY . ZOKRT LLF =5 A 1 = X L OfF
BiE, FTBBREICB W CEERHEE L 25, AU IR D A =X A
EHOLMCT DI, FHERET VAR L, TOHFE LT DCs 1231)
% TSLPR ZAMEFEIURT LEEZPFES N TSI LEZHLMNIT LI, T
b PPN R MG 2 N 2 % & DCs 123 T TSLPR 2ME T L,
PURIL D IAZRE, U U Hi~OBAT, PFURIRREENR T T 252 &, S HIT Treg
DOFEPERT L L2 /hnWZ L (Fig. 29),

B2 BT, LPS Z W EYEAIBIC K27 LA R —HEET VY U R %
ERLL , (RIEEE D LPS 1T & B BHIFI D EINHILT 5 2 L 3T L L —
SICEHBETHDZ L ER LTc, AR THWARIRE LPS (X, 7 L7 v &
FRICHBEFI T 22 & T, TLAF—Z2 BT 2 2 & @EINTEY, [H
BED LPS W7 LAX =TT /ML, 7 LV —55 A I =X LR
ICBWCHERMATH D, £/, LPS ZHWIAERDUCE S T LLX—
IS E T AT OWNTITHE N2 . T LILR—IT A B = X LFH O 57,
TUAFX—=IZHTHT 0 KRBT A A 1 = X LRI N T
AN ThHDEBEZOND, BYRRANKIZ L 27 LAF—HIET L TIX, 9
MO~ T 2ZHNTEHY, 10 B~ 7 ZZBWTIEL LPS I2X57 LrF—
WIS IRN R SN2 o7z, ZORERIL, AR E R AR TH DN,
THEZ L DMK DS ONFA BB RTREHERPETH 5,
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§ 03 O, AIECERLEET AU REHWE, T LAF AT =
R LOFER 21T, RYREAIIE, BMDCs OEREAZ IR TS B Z L2 RV L
7o T725. BUDCs DOHUFI D AT, U U/ Fi~OBAT, L OHUR IR R EE
PSR L VIR T T2 2 L 20N L, &5, BAEROKFEH
5. BRI L FE SN2 BMDCs (X, T L AXR—EEIICEST A LA
MR LT2, — 5T IR REE S 72 BMDCs T, TSLPR DOFEEL N E
LTWbHZEHRWELE, DCs kD TSLPR {EMALZ N LIz 7 v, 7L
NX P25 & 24, F72. TSLPR OKIEIE DCs OFUFH Y AL, VU >
RE~OBITEIR T SELZETT LA =2 T ERESNLTVD, =
B OFERIE, BYAHIIC X 5 BMDCs 12351F 5 TSLPR FEHE & BUDCs
REZ b & OFHEMZRE T 56D TH Y, £7-, TSLPR FH L~Ls KikEe
BMDCs DF#l~—T— & 70 B a2 R~ %,

Flo, EHETET VAXF—EBELOEME I, Thl B THRIET S & S
% HORERBZREIZOWTHEIN L TEH Y| Th/Th2 /T ZADHTOFHH
PREEE 7p o TS, Fio, BERRIC X2 B bR BT 2 2 &0 D
b, MOENPDORAEY —BEOTFERB X D, TOX ) RHEEEZHS oL
LT Treg &0, ABIETH Treg ORGZRRT L RERTZ, 1> T,
JEYARAIEIL, Treg & @R CHHET 2817272 BUDCs 7y F&FEL T
WD HREMEDRE X BV D, Treg mahadl DCs 7k v MZOWTITIESE, &
AR STV D25, TSLPR & Treg mahig DCs (TR 2 @3y, T M
i e O DCs 1T AIC K DT DOFEEBIIFF ST D, FURFRR Treg 5
W, Treg masEA DCs X, T U AX—0OARR LT, HOREKBOHHIE
FAEIC b DN D Z EN TR I, AW TR LT EIARFIIC X D Treg
EAEM DCs D ATREMEIC DWW TIFASHIER LTV & 721,

VLE, ARG O S E 51 - Ml A b7 728 & LT, DCs @ TSLPR 388258}
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ERRREAR L E RWE L7, ZHOORAITART LL X — s i 2 fiFi 4
LHEIRD EBZDBND,

antigen
-uptake

antigen

TSLPR
expression

antigen- ‘
presentation

A
2N
allerglc IgE

dPS-priming reactlon ‘_/

Fig. 29  LPS-priming drives TSLPR"®Y BMDCs and mitigation of allergy
through the altering of BMDCs functions

APCs; antigen-presenting cells, BMDCs; bone marrow-derived dendritic cells,
TSLPR"Y; thymic stromal lymphopoietin receptor—low expressing, Th2; helper T

cell type 2, Treg; regulatory T cell, IgE; immunoglobulin E
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5 E
KBTI

5-1. EBREWY

BALB/c ~ ™7 A (SPF, male) |FEATZ AT /L — L AL, B0 NTHO
WTIE, TENRFEARAE RIS T 28 EEBREICE T2 E] 120 T

1T-7=,
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5-2. A

ARETHWZREIZLL T BHEA LT,

AP R OK

YRRV Z74 K (LPS)

ST TR

UUMIET VT I

Kiglb7 v =7 A (Alum)

AT

~v hFUU &

XT 7 42 (mp. 52~54C)

Mouse Serum Anti—OVAIgE Antibody Assay Kit
Mouse Serum Anti—OVAIgG Antibody Assay Kit
Mouse Serum Anti-totallgE Antibody Assay Kit
RPMI 1640 554 (RPMI1640)

BNy A EA — 7 VEEHL (DMEM)

N= V6 HY UL
MgEA ML T b~ A

7R IRIME  (FBS)

2-A NN hx=H ) —)L (2-ME) /NTHRNLVAT VT E R

RILVLAT LT E R

PN T
DOFERIERE T3
: sigma chemical
: Sigma—Aldrich
s FOGRIRE T 2E
: MERCK JAPAN
: MERCK JAPAN
b Y

: Chondrex

: Chondrex

: Chondrex

t HKELEE

: K EEE

: BTE RS

: TR RS

: Biowest

Feise T3

D FIEREEE T2

Z D OFAIKIT, FTHR ORI D 5 VI ZUTHE T 5 b D& AV,
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5-3. Piik

PE-conjugated anti—mouse CDllc HL{&
anti—-mouse TSLPR Hi{& (goat)
anti—-mouse TSLPR Hi{& (goat)

anti—-mouse TSLP Hif&

_%.

(rat)
(N
(N
(N
(N

& (rabbit)

anti-mouse IL-7Ra $Hif

anti—mouse CDS8O-FITC

or

anti—mouse CD86-FITC

or

anti—mouse CD11c¢-FITC

or

anti—mouse MHCIH -FITC

o o

anti—human/mouse Foxp3

Alexa Fluor® 594-labeled anti—goat I1gG HLi&

Alexa Fluor® 488-labeled anti-rabbit IgG HLiA

PE-conjugated anti—goat IgG HLiA

FITC-conjugated anti-rat I1gG HLiK

55

: Miltenyl Biotec
: R&D system
: SANTA CRUZE

: SANTA CRUZE

: AbD serotec
: TONBO biosciences
: TONBO biosciences
: TONBO biosciences
: TONBO biosciences
: SANTA CRUZE
: Life technologies
: Life technologies
: SANTA CRUZE

: SANTA CRUZE



5-4. FRYPEHNE . RORT LI X—RKE - Bl

JEYERFNEIL, LPS (1 ug/ke, AEFEAMUKENIKR) % 1 BB EIC 3 [EfEH:
PIZHES LT, a0 b — W3R K E&KE Lic, £OR%KD LPS - 4
HEEAKERO 1 BHEEZGEME L7, BAEZ, OVA (10 ug) LT Alum (4 mg)
7z 200 uL OEPREHKIZEM L, ~ v AMEPERIC 2 B 1 AR EICES L
720 2 EIHOB/ENS 1 #HE#. OVA K (25 mg OVA/100 ul ZEHERIEK/4.9
mL 7 VEwr—1)% 2 BB 28 HH., HIE Lo~ U AR K OH AT K
JEICBAATHZ LI I ER L, 32 b —Liid, & TAERAEKE AV
7=

LPS (i.p.) :_s_e_n_si_tiza_tii)g_(i_.p_)__: challenge

Day -21 -14 -7 0 7 14-40 (every other day) 42

S N SN SN R A RN
&

4-weeks-old

sacrifice

Fig. 30  Schema showing the protocol for a mouse experimental model
for analysis of the hygiene hypothesis

Mice were injected with LPS i.p. as an infectious stimulation (LPS (i.p.)) at day
-21, -14 and -7. On day 0 and 7, mice were sensitized, and subsequently,

challenged by OVA on skin every 2 days from day 14 to day 40.
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5-5. EJri#MEDFHH

Day 42 (Fig. 30) \ZBIT D HDEA% gauge (DIAL THICKNESS GAUGE G,

PEACOCK) % FHVNTEHEI L 7=,

5-6. REMRFRIFEAT

VT —T VR FIZR W TEHENRZ B0 L, BlisE S ¥, £ otk,
BRE L7 BAr#lfkZ 10 % U ARBREE AL~ U UEIRIIRIE L 4 CTHEE LT,
EER, T T4kl HY O 2 ER LTz, BT 7 4 %D
WV EIRIE, ~~ PR Y CYREARIC 1 RR Lc&. KEKT 10 SR
FTILILEIVAEHLZTo7z, TOK, AT G ARIZ 2 SRR L, BE<K
ek, MK ZEMZ TV, AL, BlEI30tFmEi 2 vz,

5-7. MEFHAEERHE

VT )T —T VR IR W CEHEIRZ BT L, BRI U7z, BREX U 72 ik
(X 4 CT 16 WFfHFHE L7244, 1200 x ¢ 4CT 30 il L, ELEO L
HA ML LT ELISA (T, # IgE (total-IgE) |OVARFELAY IgE (OVA-IgE)
JeOY OVA FEHLHY TgG (OVA-IgG) @ ELISA I, 4%%Mouse Serum Anti-OVAIgE
Antibody Assay Kit, Mouse Serum Anti—-OVAIgG Antibody Assay Kit Az TN Mouse
Serum Anti-totallgE Antibody Assay Kit ZH W\ TflED 7 v k2 /LiZfiE-> T
1To 7 WHEIZOWTE microplate reader iMarkTM (Bio—Rad) % VT 450

nm (2T DB ARE L, miEhHiAREE TR LI,

o7



5-8. MARIFASY. B K& OV

GM-CSF-expressing NIH 3T3

GM—CSF-expressing NIH 3T3 #lifiEiL. MFG-mGM-CSF (Dr. Hamada (FLBREEFLK
2) X0 fth) % NIH-3T3 Mifjdic hZ7 > A7 =7 v a v L TIERLZ,
GM-CSF-expressing NIH 3T3 #HfalX. 10 % FBS. 18 mg/ml ~X=+U> G H U
7 A, 50 mg/mL AREEA N L h~A T EEM LT DMEM 1 C, 5 % C0,, 37C
THi & L7z, 3.5 x 10° cells/mL. THFEL TH 5 48 Kk D LG %

3T3-GM-CSF conditioned medium & L7-,

v RERMR

VU A% YT )T —T LR TSRV CSHBIR Z Ik L, Bl AE S H 7%,
~ U APEPENIZ 3mLPBS ZVEA L, L < HieZ & TREVENHIID 2 i S 72,
SHIZ 2mL @ PBS ZBINEAL, £DOEET Y » PRI HINEERET 2 B L
oo B U7z Mifaidom 0 (210 x g, 4 °C, 3 off) #%. EWEEFRE L, 10 % FBS,
18 mg/ml X=2U> G BY T LA 50 mg/ml BifEA ML 7 h~A T Z2FML
7- RPMI1640 1 THEFE L7z,

FUREL Y AL FEBRTIL, FITC $E3% BSA (F-BSA, 1 mg/mL) {#{E FT 3 K
A FaX—k LT,

YO REREBEE KA (BMDCs)

VU A% YT )T —T LR TSRV CSHBIWR Z Ik L, Bl SE S H 7%,
KERE JROEHEEZHRR LTz, REZWE LI2EOmba v % & L, RPMI1640
TEBEA Ve B L7z, [ER U 7B A s O (210 x g, 4 °CL 3 4rfH) .
2.0 x 10° cells/10 emdish LD XA TV THT 4 v v 2 TR LTz,

o8



FAEIX, R10 (10 % FBS, 18 mg/ml ~X=>U > G A VY 72X, 50 mg/ml fiilfe A
U7 h~A 2 50 mM 2-ME, 20 % (v/v) 3T3-GM-CSF conditioned medium
& RPMI1640) A HfHiE LT5 % C0,, 37TCOA »F aX—F —NTHHE LT,
B BRAAM S 3 Bk, ¥il=72 RI0 21X 7=, SHICH#E 6 HHIC, &7 4 v
VoA 10 L B L, =0 (210 x g, 4 C. 3 ) %, tRE L
Mz 772 R1I0 TERB L, DT 4 v =2llR Lz, #%#E 8 HHOM%
BMDCs & L CTHIW=, 725, K548 8 H HOMMMEIEL FACS 12XV, & 80 % D
fa72s DCs ~—A—Tdb D CDlle BHETHL Z & ZMERL TS (data not
shown) ,

YRR~ 7 A H 3K BMDCs ORI SN\ TIE, YRR O Day 0 |2
~ ALY BB AR, FRCHET BUDCs AFR L7 (Fig. 31),

LPS (i.p.) | differentiation |
Day -28 -14 -7 0
BM Day 0 BM Day 8
% ’| 7/ _'{
4-weeks-old BMcells &= 5 BMDCs

Fig. 31 Schema showing the protocol for the preparation of BMDCs from

LPS-primed mice
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PUBREL D GA B Tk, FITC 23 BSA (F-BSA, 1 mg/mL) Z ¥R L 7=
culture medium (RPMI1640 containing 10 % FBS) T 3 WA o F 2X— K
L7z,

LPS F7-1% TSLP & HiEOLHIFLIC >\ TIL, F-BSA (1 mg/mL) & & HiC
LPS (1 wg/mL) HHWE YU = v F > b TSLP (15 ng/mL, R&D system) Z#HN
L. 3 HFE]A > 2_— | L7z, TSLP OHFI3EER TlX, anti-mouse TSLP Hiik
(1 ug/mL) % HHMNU® TSLP & 15 HHEIER TA v FaX— &0 bH,
FER RN LT,
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5-9. Flow Cytometory (FACS)

PuURER Y A RERR AT

F-BSA Hil4 U 7= SEVERAR K O BUDCs 1A 7 L — —TClal[#%, FACS buffer
(0. 25 % BSA/PBS) T L. =0 (500 x g, 4 C, 30M) L7z, mL#EO L
HabrE L, FEROEEL 3 BIfVIRST Z LI K Mlas iy Lz, 1 x 10°

cells/ml & 72% X 912, FACS buffer THR®E L. FACS TEMT L7T-.

REARRUVRED FRRBGH

BMDCs [ A 7 L—/ 3—TEL#, FACS buffer (0.25 % BSA/PBS) TRk L1
D (500 x g, 4°C, 3 ) L7z, BmOEOEFEEREL, FEOEEZ 3 [
MOIRTZEICIVMmETESE Lo, 1 x 10° cells/mL & 725 X 512 FACS
buffer CTHEE L. POBIELIT o7, SFFROTURIIMNBOT —&% > — T
TSN TV AHIEEICHEVY FACS buffer HWTAR L., HUAEIK & LT,

TSLPR } O IL-7Ro (22O Cik, anti-mouse TSLPR HifA (R&D system) KON
anti-mouse IL7Ro HUARRIE ZHlAICRIN L, K ET 60 ZofilA v F=—hL
7= Ve, 2 WPUKR L L T4 %4 PE-conjugated anti—goat IgG HifA K& ¥
FITC-conjugated anti-rat IgG HFUAZMIIZHAIN L, JK ET 30 /31 »F =
N— kL7, £ rFa— Mg, FERICHEGFEAEZTTV FACS buffer 1 mL T
FRE L7-b D% FACS U7 e L, F-BSA UV iAZHIRIZ DT,
F-BSA HIHZIZRIR DY BIEZ TV, T T Lz,

CD1lc, CD80, CD86 J% X MHCH =W Tlk. anti-mouse CD8O-FITC Hif4,
anti-mouse CD86-FITC #i & . anti-mouse CD11c-FITC $i {& . anti-mouse

MHCII-FITC $i{& )% N PE-conjugated anti—mouse CD1lc Ui ZHINEIZHRANL .
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K ET 30 A v FaX—hL7, £Fa2X— MM, FARICEEBIEEZAT

VN, FACS buffer 1 mL TR L7=8 D% FACS THEAT L7,

fURERYAAMBED ) o/ \HBITEMN

F-BSA % 20 mg/200 uL & 7225 X 5 ICAFAH/KICEE L., ~ 7 X EENIC
200 uL/mouse THE L7z, &GN D5 2, 4, 8, 12, 16, 20, 24, 48 KON 72 B
Mgl ~ U A% P F L —T VR N2 CEHEIIRZ DIk L, s <8,
Y VAR Lz, 2 be— L3RR KO R G Lz~ T A
ZBT AU o iR AW, BEEBLZY oIk B 1 % BSA & PBS T
ATARTITAZHWTETOEL, Aviaz@d & CMinzH L, B
HiE L 7o M &2 ml% il (500x g, 4 C, 347M) L. & 5IZ FACS buffer %
AW TRBRIC e UTo, TR L7 MIIEISAY 1 x 10° cells/mL & 725 & 912 FACS

buffer (ZFFEM L. FACS TR L7,
FACS fZ 47

HIEIZ SV TIE FACSCalibur (Becton Dickinson). fEHTY 7 MMZHOWTIE

CellQuest (Becton Dickinson) ZH W\ TIr-7-,
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5-10. ETEBRY 7/ % A A RT-PCR

HEIZH 1+ 5 total RNA H#itH

v AL EIL AR 30 mg & Micro Smash™ o 7 F a—7
(TOMY, TM-625S) (2 AL, 500 ul @ RNAiso Plus (Takara Bio) #¥INL 7=,
R v 2 =7 B — X% T 5000 rpm, 30 BT 2 [EHRE 5 L7z,
15 5 U7 MR R IZ CHCL, 100 ul 23Nl K <IRA L7=tk. =0 (12,000
x g. 15 3, 4 °C) L, AKfHZH LW L5nl Fa—7IZB Lz, 2-7 ax
J—JL 250 ul. THERE L, Z|IR T 10 EE Lok, =0 (12,000x g, 15 47
. 4 C) 12L&V RNA 25Tt a G-, RIX75% =% 7 —/C 2 [BkH
L7-1%., SR CHRESYET-, #IE%, DEPC K TR L=, HiH L7 total RNA

I ND-2000 spectrophotometer (NanoDrop Technologies) (2L VW E&E L7,

W~ E+5H total RNA #iH

B BEAIIE K& T BMDCs 2 x 10° cells & 500 ul @ RNAiso Plus Z#¥RMIL, =

BT 15 AYMIEHE L7z, $hE%. MIMIAARIKIC CHCL, 100 uL ZHNL, X <iB
ALtk =0 (12,000 x g, 15 47f, 4 °C) L. AKMHZH LW 1.5 nL F=

— 72 LT-, AT, it fAfkicBIT 5 total RNA flith & R O#AEIZ L 0 |
M ORI E B EE 1T > T2,

Reverse transcription (RT)
AREVEIZHHHE L7= RNA (0.5 ug) % PrimeScript® RT Master Mix (Takara Bio)
ZRWT, fHEO7 v b 2/WIit> TIT - 7o, 15 b7 UG#HIE DNase free H,0

T 10 {57 L, cDNA I & LT-.
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7L %4 L RT-PCR
AHEIEIE SYBR® Premix Ex Taq™ T (Takara Bio) ZMVCHEMZ 1 b=

JZHET o T, BRISHRIFTLLTO®Y TH %,

<PCR SR >

cDNA 10 ng
primer (10 mM) 0.5 ul each
SYBR® Premix Ex Taq™ II 6. 25 uL
DNase free H,0 X uL

Total 12.5 uL

<PCR F5efh>
2 step PCR

95°C 30 sec

95°C 5 sec
60°C 60 sec 40 cycles

Dissociation
95C 15 sec
60C 30 sec
95C 15 sec
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FERLZ7TI9A4~—IZLLFD@y Th 5,

TSLPR;

IL-7Ra ;

Ye ,

Foxp3 ;

TGFB1 ;

IL-10;

GAPDH ;

(forward) 5-TGAGCCTGGAGTTCCGTTAT-3’
(reverse) 5-CGCTGCCTAGCCTTAAACAC-3
(forward) 5-GGATCCTGTCTTGCCAAGTG-3’
(reverse) 5-TCGGGATTGAAACTCACATTC-3
(forward) 5-AGGCGAGCTGTACAGAAGCTA-3’
(reverse) 5-CTGGGATTCACTCAGATTGCT-3’
(forward) 5'-AAAAGGAGAAGCTGGGAGCTA-3'
(reverse) 5-TGAGTACTGGTGGCTACGATG-3'
(forward) 5-GCAACATGTGGAACTCTACCAGAA-3’
(reverse) 5-GACGTCAAAAGACAGCCACTCA-3'
(forward) 5-~AGCCGGGAAGACAATAACTG-3'
(reverse) 5'-CATTTCCATAAGGCTTGG-3'
(forward) 5-TGTGTCCGTCGTGGATCTGA-3’
(reverse) 5-TTGCTGTTGAAGTCGCAGGAG-3’
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5-11. HhHEs#

HEE

BMDCs % OVA (1 mg/mL) T 16 K[ 5% C0,, 37°CTA »F =2X— h L7z,
culture medium T 3 [BIEIFTHZ & T MVIAENR -T2 OVA ZFRE LT,
Ptz OMa 25 L, HEREERICH W,

Thymocytes 1%, 5-4 IZfE->T OVA THIE LIz~ AOMR L o gl L7, ~
U A YT F LT —TOVRRIE FICB W CSHEIAR 2 O L. BImAE S, MEE T
THIRR 2B L7z, MlRidok B, 1 % FBS &4 PBS HCATA K77 A&
TTDIELEER, Ay a2zt 2 & T thymocytes % Hifff XH7-, HifEL /-
thymocyte 1% culture medium T 3 [FIPEEL. HEZRICHW -,

HFER IOV TIE, BMDCs @ thymocytes =1 @ 5 OEET JRE L. 5% CO,.

37 CT 48 WpfEEs# L7z (Fig. 32),

66



LPS (i.p.)

I differentiation
Day -28 -14 -7 OL ----- 41 OVA
8 9
4-weeks-old i
BM cells BMDCs
e OVA-BMDCs
l Day 0 Day 2
T co-culture I
Thymocytes
7-weeks-old /
Day -12 -5 2 9
e |
I sensitization, OVé JAlum (i.p.) 1
Fig. 32 Schema showing the protocol for the co-culture of BMDCs from

LPS-primed mice with tyhmocytes

BMDCs were prepared from LPS-primed mice, and treated OVA for 24 hours.

OVA-plused BMDCs

(OVA-BMDCs) were co-culutured with thymocytes,

prepared from OVA-sensitized mice.
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MTT assay

2 0 Y 2 HEOMAE A7 L— 3—TEIL L., 10 % FBS & TN 0.5 ug/mL
MTT  (3-(4, 5-di—-methylthiazol-2-yl1)-2, 5-diphenyltetrazolium bromide;
Sigma—Aldrich) Z¥WHINL 7= RPMI1640 HHC 4 FffilA ' F=2X— k L7=, TDt.
EifZREL, FEDO DMSO ZUINT 5 2 & THIMA formazan Z¥afiE L7,
W FE 1L, microplate reader iMarkTM (Bio—Rad) % FVNT 570 nm (28T 5

WO ZRE L, Mifasgigz S L7,

68



5-12. fHEBEH NG AIE

MR ERLFEE

AL 0.1 % gelatin Ta— L7z /X—H T A% A7z 12-well plate |
1 x 10° cells/well L7225 X HITHEM L, 16 KR L7z, H\ T 5-8 14
VN F-BSA THIEK L7z, I L7-MAaix PBS € 2 [HIFEHL, 4 % /ST HRALAT
T e FEA PBS C=EICT 30 SMEE S ¥/, EER., PBS T 3 UL
HL, 7% 7HE L LT blocking buffer (5%BSA &4 PBS) |Z{&#AL .
37 CITT 2 FRRiRIE L7z, feV T, anti-mouse TSLPR (SANTA CRUZE) Hifk (x
400/blocking buffer) HHUIZIR T 1 KF#IR{E L7z, Blocking buffer T 2 [A]
Vevd 1% . Alexa Fluor® 594-labeled anti—goat IgG Hif& (x 500/blocking
buffer) HIZEIR T 30 /R{E L7z, & HIZ blocking buffer T 3 [EIBEH
#% . DAPI (4’,6-Diamidino—2-phenylindole, dihydrochloride; DONJINDO) [Z
L V=ERT 15 DEERGAEIT>7-, PBS T 3 BIWEEH%Z, I N—HT7 A%
PermaFluor™ Aqueous Mounting Medium (Thermo Scientific) Z W TR T A
N7 ZIZH AL, HELA L —F—atBMEE (LSM700, Carl Zeiss) TH#I%2

L7,

g ERERER

~ U A E, R OVE R E A 0.C.T. Tissue-Teke 0.C.T™ Compound
(Sakura Finetek) ZHWTHiEE 7 2 v 7 2l L7, 7 v v 7% Cryostat
(Leica) ZMAWTHAEYTIAIC L%, | A S APS 2— hA T4 7'
AN T 7o B, PBS THE ML, =|iRIZT 4 % NI RV LAT LT
RE&A PBS HZ 30 pMEE L, BEE S W7z, FEE%. PBS T 3 [EI¥EAL .
blocking buffer HiZ, 37 ClZT 2 BfREL, 7 a v ¥ 7k,
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anti—mouse TSLPR (SANTA CRUZE) #i{& (x 400/blocking buffer) & % W\ X
anti—human/mouse Foxp3 HUA (x 400/blocking buffer) |2 4CT 16 HEEIZIE
L 7=, Blocking buffer T 3 [EI¥{E#%. Alexa Fluor® 594-labeled anti-goat
IgG HLiK (x 500/blocking buffer) & %\ (L Alexa Fluor® 488-labeled
anti-rabbit IgG HifA& (x 500/blocking buffer) H1Z 37 CT 30 4rfRIEL
7=, PBS T 3 [HIBEF% . /X —H T X% PermaFluor™ Aqueous Mounting Medium
(Thermo Scientific) ZFHWTAT A K7 T RIZEH AL, HELS L —F —a0

A SE (LSM700, Carl Zeiss) THEIZLT-,
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5-13. BMDCs B AEEB

BMDCs # A

JEARR~ U Ay br— v X LD PR L7 BUDCs 1% OVA (1
mg/mL) T 24 EEfi] 5 % CO,, 37 CHOA ¥ 2X—X —NTHILEL7=, OVA #
W L7- BUDCs 1L A7 L— 3—% W CHIBE, B L, =0 (500 x g, 4 °C,
3 M #%D EEERE L, &5IT ice cold PBS T2 mPEET 52 & T, B
DIAENR o7 OVA ZFREL. 55 7oMia 2 HUE H YD A & BMDCs
(OVA-BMDCs) & L7z, OVA-BMDCs (L v B> h~T ZADEENIZ 5 x 10°
cells/200 uL PBS &72% X 5 ICFH# L, OVA-BMDCs #&¥#K 200 uL % 3 HI
X2 27 HREB AL, Lty b= ZTIHEGERR R V2 > h o — L
~ U A& Mz, (Fig. 33),
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infection (ip.) | == === ==—=— -
Day -28 -14 -7 e e e I

L :

4-weeks-old ’l-%---""-bl

BMcells = = BMDCs = =
l OVA, 24 h
OVA-BMDCs
‘
infection (i.p.) transfer of Ag-BMDCs (i.p.)
Day -28 -14 -7 0 3 6 9 12 15 18 21 24 27
! 1,@)uuuu¢4
4-weeks-old Reci.pient assay
mice

Fig. 33  Schema showing the protocol for the transfer of BMDCs into
LPS-primed and control mice

BMDCs prepared from LPS-primed mice were pre-treated with OVA
(OVA-BMDCs) and transferred into the recipient mice every 3 days from day 0 to
day 27.
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) UNEIZHE TS mRNA RIFLARILEH
BB S 27 HE Day 27) 12, v~ ARV F Lo—F VR FICEH

WTSHEIIRZ I L, st <72, VTRV U iz L., 5-10 ©&
MU 7 VX A I RT-PCR {ED FNEIZHEVY, mRNA FEBL L ~L & AT L7=,

5-14. *FHALH
EEERICOWTIE, EHME (mean) = FEHERRZE (S.E.) T L., BEIX 2

BEM] O EE#IZ1E unpaired two—tailed Student’ s t test, FiLLL EORERIC

BT BT ANOVA [ > TITV, p < 0.05 THESEAD & LT,
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o i

AW HTZY | M TRE LD THRE, THREZB Y £ LIERIERFERE
e 2T SRR ATE BRI R 0 B SRR ZURICEA TE LR L
EFET,

AWFIEIS, WIpS R THfEE ZTHifEEZIBY . THRELTHEEZBY L
TZRALR AR P A R TR BE R R 20 B PRGN HEERICE
AL L B ET,

M HESTDICH0 . MEICELEEE & TR AIBY £ L2RIER
FRPBEREAER R e AT A 0 B B EdR RO RERE
REFGEE 2O TER AL B0 s STREFE WEERIEELHR L BT £

hh, R0 ZTHRE, THREZBY £ L RAERFERF B A IR TS
EIEWIRREFL D WUIERM BhFRICIREHH L BT £,

DIZHTY, ERER AN I E TSV E LAdERF R
FrorFilaE Lol TAEE #ix ICRSE@HR L ETE

RBIZS R D ZWH . T EB Y £ L RAERF RS A e R TS
EEWIR IR B OFE FISTR B L £,
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