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Abstract : The functional role of CD14 as well as Toll-like receptors (TLRs) in the Porphyromonas
gingivalis (P. gingivalis) LPS-induced activation of B cells was assessed, using CD14-, TLR2- and/or
TLR4-overexpressed murine B cells (CH12.LX). After stimulation with P. gingivalis LPS, both CD14-
and TLR4-transfected (but not TLR2-transfected) CH12.LX cells showed higher induction of NF-kB
activation than a parent vector-transfected cells, suggesting that P. gingivalis LPS could induce B
cell activation in a CD14-dependent pathway through TLR4 and NF-kB activation. Furthermore,
the control CH12.LX cells proliferated under stimulation with P. gingivalis LPS, accompanied by
up-regulations of transforming growth factor (TGF)8 and intereleukin (IL)-6 mRNA. In contrast,
the overexpression of CD14 resulted in enhancement of the up-regulations of TGF-8 mRNA, but not
IL-6 mRNA or proliferative responses to P. gingivalis LPS. These results suggest that P. gingivalis
LPS could induce B cell activation both in CD14-dependent and independent pathways. In a CD14-
dependent pathway, TGF-8 production could be induced upon stimulation with P. gingivalis LPS
through TLR4 and NF-kB activation. A CDl4-independent pathway could also exist in the P.
gingivalis LPS-induced activation of B cells that leads to proliferation and IL-6 production.
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HEBRIBEAT BLELITOVLWTIRESC BR
M - 7:h3, polymerase chain reaction
(PCR) HARHWIERIEOHAZP 15, £ D
5 ) SR S SR IR ~ O B R R E D4R
ADBEDSNBICE->TWS, LAL, REE
P ICHER S W A AR R B L O
FUBEHAESE IS TOE WD, Hiya
B iilaEBRoREHMIEREEBEET 5 &M
BHo»IKINTVESY, ThoDdl Epod
% &, BALCHEBEREHMEZ O dDD/EH
LWV XD, ZOEERS D B WVISEEESE
YN & 218 S EMSME~O1ER, fFic B
faoiEE Ly, EERDFEIED 5 WV IdHEIROE
ITICEL S 45 &l R s 3,
A4 O M E %YW HE DO S b
lipopolysaccharide (LPS) (% in vitro T B fHl
fav<s o7 > — DIk L THOWREEYFEN
ER 234 5259, LPSOBK <7 o
7 7 — VRIS B ERBF IO W TIERBF
THEATHBY, MEHDLPSHEEY v/¥7
E (LBP) E#EAKREAL L 72 LPS OFIEAL,

R F o CD14 B & U Toll-like receptor -

(TLR) 2Nt LTy 7+ VimESN B T &EHEH
SHITENTVBREY, —F, BHilg2&L ) v
NIRRT T B LPS OEHALEFEIC O W T
BHATLSHBAS LTIV, Kimura 5 i,
Eshcherichia coli B33 ® LPS Z2H\W\T, LPS
Rk o B fBEEHALIC 1, CDIMREEB X
UIRKEHE OMEHLER N EET 5 T &7,
BffaN v 7 F VER TR F o v v Y YEE(b
RIGRENT B EPERELTWS, LL,
HE R R, FRICRAMERE R ORRE T
&3 P. gingivalis © LPS 3FENICISINHE
DThERRY, FAEYEEOmTS, B
RO LPS ik GE) &t d C3H/He] =
720 Bfifav~s o7 »—VEEHKILT S
TERERRHDOD B I EIRENT VRN,
Z CTARME TR, EHEAREHSMED LPS
I & % Bt b oA« & L T,
LPS &~ v 2 B gtk (CH12.LX #Hfa)
ICCD14d 3 WIRZTLRABRE & &, P

by

gingivalis ® LPS §ll# & © B fHRarE (LRIt
%, NF-xBEH L EEZEICR 2T 70 &5
IZ, CDI43aR I CHI2LX #ifa8 L U~ ¥
- DAHEEALWBMEEEHEWT P
gingivalis ® LPS RIE#% O FMRIEEE M, IL-
6, TGFB LU CDl4 mRNA OREBDOZE
HicoW\WT, CDI4%dh & 9 % BHIfEE Lo
HRENZBERORES & VO EL SR L 7.

MEEIUFGE

1. BBtk

BfiigE: L T~< v X Biikatk CHI2.LX % H
Wi, B3 Kimura 5P D HEICEE U T,
RPMI-164055# (HFEYIESFFF, FHED
KR=V Y v =R b L r=A Y VERKR (=
V) UEAREE, 100U/nl; A b LT ReA Y
VERRIBE, 100 ug/m) BXUIEBLLI Y v
ReIRIMAE (FCS ; ICN Biomedicals, Inc., KfR)
(RRIBE10%) %asinL o8& (C-RPMD %

. W, 37C, 5%CO-95% K<, WEISH DS

R TIT-> 7%

2. LPS

P. gingivalis @ LPS (3 P. gingivalis ATCC
33277 Bk D W AE H B 2 B K & D Hot
phenol-water it EZ AW THBE, BEIL -
bDOAEHWI, E. coli H>k®D LPS &, TiRD
E. coli 0128 : BIl2tkfk® LPS (Sigma
Chemical Co., St. Louis, MO, USA) *HEF
BLlbDrHAVE, LPSERIZ, Wb K
NEERLT (EFERRFEOREMAYFHEE)
FOEEEZIT T/,

3. BRESS5RIFBLUT N YT 257 —-F L
E—4%—7"35 3 FOFEE

CHI2.LX #ifafisk cDNA 25 v 7L — b &
L, 7754 <— TLR2, 5-CGCTGTTCTGCT-
CAGGAGTC-3’, 5'-CTAGGACTTTATTGC-
AGTTCTCA-3’; TLR4, 5-ATGATGCCT-
CCCTGGCTCCT- 3", 5'-CCGCGGgtcgac-
TCAGGTCCAA-3’ UPXFIZ Sall 41 +) B
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a b
mCD14 (1246 bp) mTLR2 (2331 bp)
Smal —> Smal blunt —_ Sall
N
Pemy T FLAG hGH Poly A
flori
ColElori

ori Py, )

TK poly A f11G SV40 ori

5559 bp 7080 bp

c d

mTLR4 (2480 bp) mELAM-1 (263 bp)

blunt —_ Sall Sac 1 <« blunt
v— v—
FLAG hGH Poly A TOIY A Povao
Amp'
5 Luc
f11G SV40 ori
7229 bp 5332 bp

Fig. 1. Expression plasmids and a luciferase reporter plasmid. a, pCMV-mCDI14 ; b, pFLAG-mTLR? ; c,

pFLAG-mTLR4 ; d, pGL3-mELAM-1.

U AmpliTaq Gold DNA Polymerase
(Applied Biosystems, Foster City, CA, USA)
ZHWT PCR RIG%ETTY, ThZEH TLR2,

TLR 4 % 2 — N9 5 AEZHEE L foo FFEUR,

TLR 2 -DNA ¥rH i3 pGEM-Teasy (Promega
Co., Madison, WI, USA) i£7 o —= v 7%,

NotlJ Wy i 2 B oM &2 2 & X T
pGEM-Teasy @ Notl ¥4 MIZHEA LK, I D
75 R I K%ESpel LEE L, & 5T Klenow 7
ST A bET4 DNARY X5 —ETEHEK
ik U 7ct&, Sall U L <18 S itk %,

pFLAG-CMV-I (Sigma Chemical Co.) O¥ig
Kb L7z Notl 94 b, Sall 44 MiTHEAL,
pFLAG-TLR 2 #1§7: (Fig. 1-b), PCR ¥1g
DNA Wi % Sall #L¥E L 7= TLR 4 -DNA WA
i3, pFLAG-CMV-1 O¥ERER(L L 72 Notl +
A b+, Sall ¥4 MiciEAL, pFLAG-TLR4 %
B (Fig. 1¢)o CDU4RHEF7SZX I FTH53
pCMV-CD14 (Fig. 1-a) & U NF-xB &4
MEEL <Y RELAM-1= v v 4 — %415
RAATENY 725 —ELR—-F—F5RIFT
» 5 pGL3-mELAM-1 (Fig.1-d) &, WwiIhd
BAEFELT GEFEMRFEOREMEYFHE
B) LoEEEZT I, FIREERB L OEMmEE
#IE NEB (New England Biolabs Inc,
Frankfurt, Main, Germany) &% {FH L /-,

4. CHI2LXHifaTD L &7 ¥ —DaFRE &
WY 7 253—=€¥7 v tA

CHI12.LX #if@ (1 x10%@) %#24X7 L — hiC
Mz, v#—%—735 23 FTd53%DpRL-TK

(0.1 pg) (Promega Co.) XU, pGL3-
mELAM-1 (0.2 ug), V7% —FHH755 X3
F pCMV-CD14» 2 Wiz Z DE X7 ¥ —Tdh
5 pCMV, %713 pFLAG-TLR 2, pFLAG-

TLR4 &% 2WVWIZZ D~ ¥ —TH % pFLAG
DWwgFns (0.4 pg) % Lipofectamine Plus

(Invitrogen, San Diego, CA, USA) &
OPTI-MEM 1 (GIBCO-BRL, Grand Island,
NY, USA) Z2HWAYRT7 =7 va vEICK
v, Invitrogen D70 b I —WITHE - T, BIE
FEADOKRELETYV, CHI2.LX Hifgic £
BEAL T, 12FfaiE&ER, LPS (1g/m) %
RINL, 51T 6REEEEIT > /oo BEKT
&, HMfRE200 pl OMBfAEREREEIR (Promega
Co) THERL, Vv 7 25— ¥iEHSE

Dual-luciferase reporter assay system
(Promega Co) & W 3 / X — % —
(Perkin-Elmer Co., Foster, CA, USA) ZHW

THIE L7,

FEED CD14dH 3 W i3 TLR #%EH CHI2.LX
METRYEEZFR TSI R I FECHD, &
WHWFEROMIBICER2ICBREEI LV, 20
FTeHERI EICHEARL, < DRUEE%:
Toto BRICIARENZ—HFOKEETRL
2o

5. HERIEREEYE DRIE

CH12.LX #HfE (1 x10E./7%) % C-RPMI &
B5WVWIEFCSE2&EF M WCRPMIICEH L,
LPS (1 pg/ml) THIG, EEL I, EEIIRIGR
SEE <4 2 v 7 L — b (Nalge Nunc
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Fig. 2. P. gingivalis LPS-induced NF-kB
activation in CD14-overexpressed CH12.LX
cells (pCMV-CDI14). The results are
expressed as the mean relative light unit
+ SEM.

International Co., Rochester, NY, USA) %#H
WT, 5%COr95% KRR, HREEIS% DM T T,
37°C, ABBFMREITT » oo YEREE M I3, B T 68F
fEjIcEsnL 72 [6-*H] + 3 ¥~ (Amersham
Bioscienses, Piscataway, NJ, USA) (37 kBq,”
) OHDIABED SHIE LT,

6. RT-PCR

CHI2.LX #HiE (1 x10%E) 0.4 ugDFE| 7
SRIKFEEHEAL, 37C, 5% CO-5% KK, &
FEIS % DM T T, 36BFfEEE L/, LPS (1
pg/mb) BRINE X S IC12EBMEEZ TV,
RNeasy (Qiagen, Chatsworth, CA, USA) %
FAWT RNA 458U L 72, #5IRNA (1) &
D EEEPICREWV cDNA 28I L /-, RTEWY)
025ul, HFEHI 754 = —05 uMEB LU
LightCycler FastStart DNA. Master SYBR
Green (Roche Diagnostics, Manheim,
Germany) RIGRIZXkD, Y7y 4 4 PCR
#8& (LightCycler 74 v2 Y2x5 4 330,
Roche Diagnostics) %W\ T mRNA 8% 7E
BEHEL . BEMW T 54 < — 13, Primer
Express ¥ 7 % = 7 (Applied Biosystems)
Tt LicbDZE2HWi 1 IL-6, 5-AGTTGC-
CTTCTTGGGACTGATG- 3", 5 -TTGGGA-
GTGGTATCCTCTGTGA-3’; TGF4, 5°-
GCTGAACCAAGGAGACGGAAT-3, 5-

by &

4 ~

] 3

=1

E

20

S 27

>
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Q

&2 | O pFLAG-TLR2

B pFLAG-TLR4
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Fig. 3. P. gingivalis  LPS-induced NF-kB
activations in TLR2-overexpressed
(pPFLAG-TLR2) and TLR4-overexpressed
CHI12.LX cells (pFLAG-TLR4). The results
are expressed as the mean relative light
unit = SEM.

GCTGATCCCGTTGATTTCCA-3" ; CD14,
5-CGAGGAAAGTTGTTCCTGCAA-3’, 5°-
CCGCCGTACAATTCCACATC-3 ; G3PDH,
5 -TGCACCACCAACTCTTAGC-3", 5’-CC-
TGCTTCACCACCTTCTTGA-3

& x

1. CD1438%3 CH12.LX #faic B F % P. gin-
givalis LPS #I|##% D NF-xB OEVEAL
B#fa & L TR W/ CHI2.LX #faid, pre-B
Miasko IR (B220F51E, CD24fFt:, CD43
M) %/r9 LPS RIGH: < v X B flllatk <,
v /07y —VEHKLTZOREEIDEWL
bODFHIE Fic CDI4FAEREBELTVWAECZ
EMHSIZENTWAB?, KFFETIE, CDI4
F¥EH77 X I FEEEEAL T CHI2.LX #ifa
S oICCDU4EMRHEIFEI L LI,

NFE-xBESH N 25T <7 RELAM-1 = v~
VY —AHAARAATEN Y T 2 S —H LR —F —
75 R FAEAMLEEEA L, P gingivalis LPS
%D NF-xkBiEHLENV Y 7 2 5 — ¥ DE
HEEATEREICRIE L 7,

Z DR, E. coli LPS [6I8%, P. gingivalis
LPSHEic kv, B~ % — (pCMV) DA%
FA L 7- Xt HB#E T NF-xB OEHA LD ED 5
N, & 5T CDIRRBMAaTIE, xR
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Table 1. Proliferative responses of CH12.LX cells to Pg-LPS

CHI12.LX CHI12.LX [pCMV] CHI12.LX [pCMV- CD14]

FCS LPS Mean + SEM (dpm) E/C Mean + SEM (dpm) E/C Mean + SEM (dpm) E/C

— — 15531 + 1970 1.00 16987 + 2619 1.00 18982 + 447 1.00

Pg - LPS 22899 + 1631 1.47 22013+ 854 1.30 23955+ 178 1.26

Ec-LPS  .20230+ 1051 1.30 20014+ 1906 1.18 22703+ 1746 1.20

+ — 215000:) 8131 .. 1.00 198905 + 2532 1.00 175718+ 3860 1.00

Pg - LPS 253365+ 15365 1.18 223122 + 6067 1.12 201331+ 6562 1.15

Ec - LPS 277999 + 8}89 232215 + 16965 1.32

306281°+ 9899  1.42

Proliferative ,re,si)o‘nsé to P. gingivalis LPS (Pg-LPS) and E. coli LPS (Ec-LPS) were
determined by measuring the incorporation of ["H]TdR. The results are expressed as the mean

+SEM (dpm) and stimulation indices.

B LT, LPS #I@##%D NF-kB OEME(LA
BMMmANSE  EMHSH,HENE - (Fig
2)o g

2. TLR2 BX U TLR 4 R I CHI12.LX 8
faicBiF 3, P gingivalis LPSH|E% DNF-kB
s '

P. gingivalis LPS iz & - Td CDI4{KEF
i Bl EEHlbxh b &AL M E
otel EMS, IRICTLR2BEXLU TLR4 58
F3 CHI2LX g% B\ T, CDI4~NDFEETE
D P. gingivalis LPS RIEZD ¥ 7 F WIRER
IOV TKRZIT-o%e TOHER, P
gingivalis LPS, E. coli LPS D\Wd 11D LPS
Rtk > Td, N2 9 —THh 5 pFLAG D
HaBA L xR s B L T, TLR 4 #@%
B CHI2.LX #fa T 3 NF-xB /&b o s 1
oD s (Fig. 3)o —74, TLR 2 @HE
CHI2LX T3 W o LPS flEic k - T
b, XtHBHHAE & HE L T NF-xB /& b D g5
BB -7,

3. P gingivalis LPS %@ X 5 CD1458%IRE
CHI12.LX fHfa o $EhaiEt:
Kimura & O$&E? ¢ CDU4IKERIE & &

115 LPS Fllii% O¥EMEERIC> W T, CD1454
FECHI2ZLXMaxs AW TRETL 7o P
gingivalis LPS &ic & - T, CHI12.LX fMig,
i~ 94— (pCMV) DA EEFEA L t-xt BB
B CDMHFETRMEOVTHRICE VT IF
FHIEMEDSIEYD Havy £ OFEMALDOIRE ICERS
EREH SO 12, & 5T, [MEFE (FCS)
EEETTHHLLLBPOIEETIIBWVT
&, P gingivalis LPS RJEIC X » TOWFN O
faics W T bREIREEOEBEEESED o i
(Table 1),

4. P gingivalis LPSH#ic & 51L-6, TGF-8
$ &£ U CD14 mRNA REEOLEE)

P. gingivalis LPS #l|#ic &k 31L-6, TGFB8 &
XU CD14® mRNA BIHFHZ~ND CDI4D 5
IZDWT, YTy AL PCREEZBOTRE
L7ce ZD#ER, IL-6 mRNA ¥H&EIL, P
gingivalis LPS, E. coli LPS D\W3§'hd LPS
flEick - TdHERI N, BNr 59—
(pCMV) A ZFHA L 7o xtiBHE & CD1458%
HMaBcHo LB EZRBEINE L 1
(Fig. 4 ), ‘

. —7#, TGF-8 mRNA REHEd E. coli LPS
FIB L D PRIV EH S & ERIEEF O &
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Fig. 4. P. gingivalis LPS-induced up-regulation of
IL-6 mRNA in both control (pCMV) and
CDl4-overexpressed CH12LX  cells
(pCMV-CD14). RT-PCR analysis was
performed using a real-time PCR system.
The results are expressed as the mean
relative fold determined by the relative
quantification of the level of c¢DNA
products.

HE LT P gingivalis LPS FllEic & v ks
nicH, TG L ik L T CD14 R EMAA
T D5 TGF-8 mRNA REE D& E
. Eaht (Fig. 5)o

CD14 mRNA ¥IRE ¥, XtEBMHE<T, P
gingivalis LPS, E. coli LPS DWW 3§ d LPS
ok - cdbi¥smans (Fig. 6)o LHL,
CDI4#FEIMA T, EflE T CD14 mRNA
HKEENITTICERLTED, LPS o e
BEERXNE 1 -1,

% =

CHI2.LX 23 LPS & < = 2 Bifa
BT, L CD4FUE (rmC5-3) 2A&ML A%
B X UEMBRTORE?H S, E. coli LPS #il
Btk OTEMALEERE IC, CDI4KEHDOFREIKE CD
1AM DR OMENEET 3 Z LAURE
nTw3, LHL, AuvaH CDI4FEIC XD,
CD14%5F & 0¥+ CD14% 419 3 LPS #I
BT T AN RN R 2 EBRBENT
WBEM X 5T, P gingivalis ® LPS (3#E:E
B S ICAEYIEROEm THENMEO T & i3
BUEEEND B EBRENTH R
zh¥, P. gingivalis ® LPS iZ & 3 B fla/5E
HABBIC O VW TIHEARIAL SOPEE CES

HnE
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Fig. 5. P. gingivalis LPS-induced up-regulation of
TGF-8 mRNA in CDIl4-overexpressed
CHI12LX cells (pCMV-CDI14). RT-PCR
analysis was performed using a real-time
PCR system. The results are expressed as
the mean relative fold determined by the
relative quantification of the level of
cDNA products.
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Fig. 6. P. gingivalis LPS-induced up-regulation of
CD14 mRNA in CDIl4-overexpressed
CHI12.LX cells (pCMV-CD14). RT-PCR
analysis was performed using a real-time
PCR system. The results are expressed as
the mean relative fold determined by the
relative quantification of the level of
cDNA products.

nTWwa,

AU T, CHI2LX ffgic CD14 4 3R
& ¥, P. gingivalis ® LPS 2349 % RIGHE%
B2 4 — (pCMV) DA EEA L 7B
EHEBRRET L7, BBk =7 07 > — URHRA
T, IMESO LBP & EAEEEA L 72 LPS
ORIgHs, #EIEE ED CDI4—TLR4 2L T
MEaRIC v 7 F ViE S 1, NF-xB O7EHAL
PBHEEINBIEMHESHITEN TV RBD
ZDt¥, KFFE TR, CDURBEFS5 X I F%
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AL TCHI2ZLX fHf8ic CDI4%x #mREHx &
AEEHIT, 9 RELAM-1 = v/~ 4 —%40
BIAAEN Y T 25— L R—-F—FF5XIF
A2 EHEA L, P gingivalis LPS RllE% D
NF-kB/iEHALZ VY 7 = 5 — EiEHETEEIC
HE Lt ZDER, WTFho LPSHlEIC & -
THE~NI 4 —DAEEA L XBHET
NF-xkB OiEMALAEED 54, & 51 CDI458EF
AT, XBMEAE E LT, LPS filEE
@ NF-xB OiEH LI hicl &v 5, P
gingivalis LPS fjEA5, E. coli LPS [G]#%k, CD
4R EFH I BHIlaZEHLd 52 EBHS A

-7t (Fig. 2), Bffa@ics T d LPS #l
B H5 NF-kB OEHL A2 FE T 5 & ORI
B3, CDU4RBROR S BHREK (70Z2/
3) ZHWV7 Lee 5P OREEXET %,

P. gingivalis LPS o319 3 KERERIS A &
LTOTLRICEERMH D, BER <7 o
7 7 — VRHIAS B O I ERHESF R B O B
5, E. coli LPS &3R7% 0 TLR2 219
5ETEHHEN®E, TLR4EZNTSET 5D
DU ONH B, £ TAHFETIE, TLR2B&
U'TLR 4 #3R B & ¥/ CHI2.LX fif2 %
L, BEIT-7o TOHE, P gingivalis
LPS #ij&ic & », TLR 45833 CHI12.LX fHiE
TII NF-xBEMLOE@ESESBD S Mk
73, TLR 2 3853 CH12.LX i1 T i3 NF-xB
EHbiiBEsh T (Fig. 3), P gingivalis
LPS #ll#Hs E. coli LPS Gk TLR4 %ML T
BHifaAIC v 7+ VE X h, NF-kB OiEH
{ESFEHEINE LM RBEEI NI,

Kimura 523 E. coli LPS %I|&1% DI45iEE
P53 CD143EMREM: D B e bRIGTH 5
CEERELTVWE, TDI ERBARTFEZREH,
S>bXfrahnt, X 5iT, CDI4RFEIHCHI2 LX
fHRa A BT, P gingivalis LPS #j#{c X %18
PEIEMEIC D WTRET L R, CDI4ER B
fa & xR fmiaf crE L ORREICERED o
¥, F1, EIMFERTOHRIEEOHEIEEENR
ot (Table 1). T OREE»S, P
gingivalis LPS $l|##45, E. coli LPS [G]#k, CD

4B FHIC  BHifa% /B b9 5 2 & Asnd
RS N tz, & 5iC, CDI4RF ML & 8
fHRAAR] CTHERETEHE DB ICED IR WV E W D KB
Fo4EEY P gingivalis LPS 12 & 3 CDI43E{k
7 B HifarE LRG3 IC NF-kB O g LA
IS LW EE2RET B DT, P
gingivalis LPS F## D B {HlaOEhEEYE (2
MR F o v vy VBERIGE T 5 & DHL
LEmr g4 nid, P gingivalis LPS #llgi3
MAP # + — €2 N L TR ¥ 7 F VEEX
N3uEEELFVWEEZL SN B,

AWFFE T3, CD14s&FEH CH12.LX g% H
W<, IL-6, TGF-8 L1 CDI14 mRNA I
ZADCDU4OBEBIc>WTd Y TII A A
PCR &2 HWTHEI L (Figs. 4-6), ZD
=B P gingivalis LPS i & 3 B faEH LK
6T, E. coli LPS R DHE L[EHE, CD14
JEIREEMEICIL-6 EEAE DS, CD14MKkEM I TGF-B
EENSFEINS I EMNELRBENT,

PV EorkiEL v, P. gingivalis 1, SR
AR v b SHEEAMBNICIRAR, £0HE
BERNTH B LPS L - T, BERER, &
Bl A2 E LT 5 & F 2, P
gingivalis LPS 12 & % B flaE M LT i,
CD14—TLR 4 -»NF-kB =/t 4 5 TGF-8 EE4L
FERL EORIGE, CDI4B L U NF-kB I JEMRK
FiEOMEEMEPIL-6 EEAFELL & O RIGH
XEL, ComBHlaEHLRICOFERE L
T, HERREERMER T OIS B HaE
B ORERMEREIFEIN, HEAROHE
iE, WIROERICBES T 5 2 &M RESN
120

B RBAKRZIBICHILD, KFEEZTOE
£%25Z TIHW EEMZzBEBHIR S O I
EBLE CRE & TRAE S - o OREMAEDIF
HBE ARNEEHIRICES RHABL T,

APFFEICBEL, RIEO EM s SR THEER
STICTHERrVELE, CTRELIKHEYE
f5 - fo OREMAYISEE BAETHEET L,
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