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Phosphate promotes osteogenic
differentiation through
noncanonical Wnt signaling
pathway in human mesenchymal
stem cells

P E
EFRMER BHRHESE? NERFEK
Bone, 164:116525, 2022.

Purpose
To investigate the signaling pathway induced by Pi during osteogenic differentiation process.

Method and Results

Induced human bone marrow-derived mesenchymal stem cells differentiation into osteoblasts
by the change of media containing B-glycerophosphate (GP), TmM inorganic phosphate, or
3mM inorganic phosphate (Pi). The differentiation of osteoblasts was verified by the expression
of osteoblast differentiation markers and calcium deposition. RNA sequencing was performed to
assess transcriptome in the early stage of osteogenic differentiation. Osteogenic differentiation
and mineralization were promoted in the 3 mM Pi group compared to those in the GP and 1T mM
Pi groups on day 7 of culture. RNA sequencing revealed that the gene expressions involved in
osteogenesis and the components in the Wnt signaling pathway was increased in 3 mM Pi group
compared with those in the GP on day 7. Analysis with gPCR and Western blot suggested
upregulation of components in the non-canonical Wnt signaling pathway, including WNT5b and
phosphorylated-c-Jun in the 3 mM Pi group on day 7. WNT11 mRNA expression was increased
in the 2 induction groups on day 7. Inhibition of WNT5b by siRNA experiment attenuated the
components in non-canonical Wnt signaling expression, including WNT5b, WNT11 and ROR2
mMRNA expression and phosphorylated-c-Jun protein expression. In addition, osteogenic
differentiation and mineralization were partly decreased in 3 mM Pi group on day 7 by the
inhibition of WNT5b.

Conclusion
Pi promoted osteogenic differentiation through the up-regulation of the non-canonical Wnt

signaling pathway, including WNT5b, WNT11, p-c-Jun/c-Jun, in the early stage of differentiation. These
findings provide a new perspective into the association of Pi and the non-canonical Wnt signaling
pathway during osteogenic differentiation.

Comment

The development of bone is essential for a child's health. The study of the mechanism of
osteogenic differentiation and mineralization has a guiding role in the study of bone metabolism-
related diseases. In this study, my experiment studied the effects of different concentrations of
phosphate on osteogenic differentiation and the activation of intracellular signal pathways
during this process. We indicate that an increase in Pi concentration promotes osteogenic
differentiation and mineralization, at least in part, via the non-canonical Wnt signaling through
WNT5b/ROR2/c-Jun on the early stage of osteogenic differentiation from MSCs. These results
are significant for the research of osteogenic differentiation and bone metabolism-related
diseases.
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The guidance and help from Professor Ozono and Dr.Kubota, Dr.Ohata are indispensable to the
successful publication of this research since the beginning. | would like to take this opportunity
to express my deep gratitude. As a pediatrician, | will face a lot of patients and families in the
future. | hope my study experience can help me make progress in the clinical application
research in this field.
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Factors associated with 1-year
changes in serum fibroblast growth
factor 23 levels in pediatric patients
with chronic kidney disease
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RKREFEREYY— B - &
Clin Exp Nephrol. 2022 Oct;26(10):1014-1021.

B

RETFHIEIBIER 723 (FGF23)IFEICEMEN SN, YV ERUEZRAEI ZRILEY TH D, 1€
MBS (CKD) ICE WTFGF23(E Y P EIFIRIRE D HCKDD R WD S ERT 22 &M S, CKDICHE
S8 - IXTIIRBEEMBD)DEERY—N—ETNTWS, FGF23IECKDEZEDBEFR P EMTEIC
BETZIENRINTHED. FGF23Z LRSI EZRFEHESMNCT DI &lc kD, CKDEEDFREE
ICRIIDEEZBEND BAICEWTIEIREHFGF23DEL XIS EE 2 ENRINTWSH, N
CKDEETRKIFEA LR INTULWRWL, ZZTSEbNbNiE. NECKDEEDFGF23EDZE{bICFE
FTEAFEHESHICT B0, BIRASEHEBAEET>

iiE

FARSKRBFEREZY Y —EEBEERKRZOHRAME L LT, EEROBEEESODARZF TT
Bolc, REENSEREDTSNINECKDEEE2E (AT —Y2~5D, 1~16m) ZXRE LT, ME
intact FGF23& K URIEMT 1 A > (TNF-a. IL-6) . BREV—D—FZN—RX 74V EZD1EE
ICAIEL. FGF23MEDE(CICEET 2HRFICDOWTRE LT,

fER

62ZDFIMDPRIEIFT10.5m% (MAGIEEE.0—14.0) « #HERIKEREIBEZ (eGFR)IF59.0 ml/min/
1.73 m2 (45.1-69.3) T, RAERBIIFLREBREER. EME. RIRKERBETH >, 7TRISEEREN
. 16%IEBRBIER TH >Tce N—X T4 Y DFGF23(EI366.5 pg/ml (49.9—94.0)T. AL VL, &l
RRBRILEY. 72U F>, TNF-a EOBICIEDHEREZ. eGFRE1,25-(0OH)2D & OEICRDEREZ R
foo 1HEBRDFGF23Z1LEKIF8.5%(-29.9—-74.7) TH - fco FGF23ZE1LE(FeGFRE(LR EDEICERR &
DB (p=0.010) Z. TNF-aZ{LREDEICERERIEDHERE (p=0.035) ZRHlc. LEELFDT
DfER. TNF-o (FIHILUcFGF23 EREREFTH > 1o

g

REHD/NECKDEZEDFGF23MEBICHE L RIFIT O REENREB I N/, BETILICEWVWTIE. TNF-alE
SHRICH T DFGF23EA ZEINE . —A. FGF23EBICE T AREMY A NhA VY DESA%FET
B2 EPRESINTVD, RIEECKD-MBDDHFIE - #ETE DRRBERICDOVWTIE., TSRZEANVBRET
H 5,

EAIXV K

BEERDISTEERUTWSIBUEBEREE S ADFGF23DELIc DLW THEHLkZF S, BERMEEZT>TIE
BORREZFEDDIENTEF U, REDFGF23DZELEZFDEEICDWTHSMCT S8, BE
HAIAZEMRZMIE L TITo>TVWET, EELCHEZBEZT X ULCKELE. RZCEEEEXUCEL
FEZIEUSH., BHEEICBRDEUEEAIL. ZOHEHED UTELLHILEL EFET,
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Assessment of cardiometabolic risk
factors in children and adolescents
with Achondroplasia and
Hypochondroplasia

HE HETF
EZRMER BEHEER NERFEK
Endocr J, 2023 Feb 4. [Online ahead of print]

Background/Aims

Achondroplasia (ACH) is the most common skeletal dysplasia and is characterized by a
rhizomelic short stature. Hypochondroplasia (HCH) is an allelic disease of ACH that is associated
with a less severe short stature. These skeletal dysplasia result from a gain-of-function mutation
in the gene encoding fibroblast growth factor receptor 3 (FGFR3). Patients with ACH present
with various systemic complications throughout their life. Obesity is a well-known complication in
patients with achondroplasia (ACH). Epidemiological research on the mortality of these patients
revealed that cardiovascular events contributed to their short life expectancy. Despite the high
prevalence of obesity, few studies have been conducted on metabolic syndrome (MS) in ACH.
On the other hand, it currently remains unclear whether patients with HCH are susceptible to
obesity or are at risk of metabolic syndrome (MS). Therefore, the present study examined the
degree of obesity using different measurements and cardiometabolic abnormalities in our cohort
of children and adolescents with ACH and HCH.

Methods

Forty-two patients with ACH/HCH aged between 1.9 and 18.7 years were enrolled. Body mass
index- standard deviation score (BMI-SDS), BMI percentile, percent excess weight (PEW), the
waist to height ratio (W/H), waist to hip ratio (W/Hip), and hip to height (Hip/H) ratio and total
body as well as total body fat (%BF) were collected retrospectively. Correlation between %BF
and each anthropometric measurement were examined. As cardiometabolic risk factors,
biochemical parameters in glucose metabolism, lipid profiles, and blood pressure were examined.
Then, we examined the association between a magnitude of %BF, BMI-SDS or hip/height and
each cardiometabolic abnormality. Moreover, we divided into two groups; cardiometabolically
normal group and cardiometabolically abnormal group and examined whether any difference of
%BF, BMI-SDS or hip/height between the two groups was found.

Results

Patients with ACH had a significantly greater % trunk BF and lower % limb BF than those with
HCH. BMI-SDS and Hip/H are significantly correlated with %BF in both sexes. Elevated BP was
the most common cardiometabolic abnormality. No significant association between a magnitude
of %BF, BMI-SDS or hip/height, and each cardiometabolic abnormality was found. No significant
difference in %BF, BMI-SDS or hip/height was shown between cardiometabolic normal and
abnormal groups.
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Conclusions

The study result that half of the participants with ACH and HCH in childhood and adolescence
presented at least one of the cardiometabolic abnormalities suggests the significance of not
only managing weight changes but also monitoring individual cardiometabolic risk factors since
childhood for early medical intervention.
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The Lack of Bmal1, a Core Clock
Gene, in the Intestine Decreases
Glucose Absorption in Mice

KB E
EFRMAR BHRMEEERZ NERFEHEK
Endocrinology, 163(9):bgac119, 2022.

EE’\J
EEYEETE. RERRNEZEBREREICHOETHRILT B, ZDsH. BEEYRTOBIEIE. KE
%@U&Wxﬂgﬁﬂcéﬁﬁ_bbvéo ZILA—X(Glu)iE. BELISKINEINZEFELRRERTH DD, BEL
YIRrEt IC £ B GIURIR D FITEEE IR TH 5, £ T BEEYRTIC &L 5GIUTRINEIEHRE & Z Oikfen
RORENERZHSHNCT BHIC. AIRZIT T,

HELBSUICHER

FTELRBEETCFBmMall ZIBEENICKIET ST TR (KO) #Bmall-flox¥w X (AvkO—J)LY ™Y
Z 1 CON) &Villin-CreXVRZRET 2 EICEKDERL. ERHEEORRE % 28 H THEBRET L
feco BEICHITBGIUN TV RANR—% —EETFSgIt1 DHIR(Z. CONTIX., BEEENENTTET ZHEBEBIT
HBlicE—=27ZB LA, KOTIEZDE—=IHEAR L. HUEEBEEMMET LT (CON; 1.00+0.14, KO;
0.33+0.09, p<0.001), WEERMAER#RCIUT7 F O 2BV RN S, CONTIESgtIRIREDOE—7IC
—HUTGUIRIRD E— 0 ZZBHTehY. KOTIRZDE—IHSELR L. GIUIRINAMET LT Wiz (CON;
1.72+0.22, KO; 1.19+0.09 nmol/g, p=0.02), FARZICH T2 ROGIUBRSAEDME EFEHA, KOTIE
MWHEl T TWz (CON 205+39 vs KO 162+15 mg/dL, p=0.01), VAN F Y HELEEL KO L R—
Y=y ICLDDFEFERITLULE 23, BMALTIZSgt1 DT V/\ v —Eig I FEIREFEE ICES
b Sglt] DIXLMERIRZFET D ENRBI NI, FKOTIEGURIETIC—% LT, 7Y a—

ENEAL LTV, RVO—AEBEKEESEEXET IR -7 YEDORDIHEE U, TR

75\5 GIUIRIIE T A KODEFZ ) =4 EH”‘@EIT‘%% EEZ SN, BERTTIE. KOICEWTH
B fREEEIE FPnpla2 DFIBIEI. BBIIERADZ RO, BIHAENTTEL TW e, KOICEITDEFI Y
AT YvERP%E. ATVO—-REFKOFHREIC K D@(Eét‘fdk ETIHERARZITO &, BB ITED
FTERMEELIEENS, KOICKITZEBHPBITEIIRI Y - YERPICERT 3 EEZ 5N,

woiE
Gl EHEERE I S WTBREEYRE FEZLRREZRICUTE D TOBIERGIUBRINEET S, A
V=T VERY. BEBROBEBIRITEZSL5T e, AMRICEIDRENT .

AAAAVE

EYRFEHIC L DEAFBEE WS T - T KRBFEREY Y —MRAMTHRIT 2EIZIRE. TERL
FERFREETFEXD CENTEF U, COLSBEELBRRESATEE, RABCHEELLLES S
REE—FE. MEROEREL SBLIC THEEWEW KRB FERE Y ¥ —RAOE L8ERE. )IIH
EExREZIFLCYH, BHEFICBSTEERICEHEHILBLLETES,
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Oncogene, 41(38):4385-4396, 2022.

B

TRAIL (TNF-related apoptosis-inducing ligand) (A AR ICHIIESE % 5| EHE C 9 1o HFTRAIFRIZR &
UTHEIRFFSNTERD,. INF TORKABRTIETRBHMEIRD SNBMN > fce FDIs, TRAILIETTIE
DD FHBORAY, BAEVNRZFAUTEN\AAV—I—DREEREDHILLREBENKD SN TS, LA
HAE. KEBD A% TH ZHCT1161d 7 JVILbIcEE LB T8 5 GDP-mannose 4,6-
dehydratase (GMDS)Z R8T 2/ 7 AV ILEAREBELTWS Z &, BERGMDSZEA LHCT116
(HCTGMDS)ISTRAILGEEMMRIFEN THET 2 2 & %ER L. 7 AV IV LEENTRAILEEZ % [EICHIET 2
EERASME Ulco UM L. TRAILBRZRMEZHIE T 25874 7 VUL EEEBISIEARIETH %5, £ T
AR TR TRAILRZ M ZHIEHIT 27 VL LE#EBE . TRAILDAROBEZ FAT 21 AY—H—
DREEZBENE U,

FELBSUICHER

(1) HCTGMDS fifgicxd LT, ®ED 7 A—REBBERZRIBI®LE I3, al1-3/1-47 0—X(Lewis
FESH) &= KIB S 2 E TRAILGEMHEZEA HCTmock #ifg & BREZTflE Nz, O eEnE 7Y
JMLHESED S 5. LewistEEN TRAILZEEMMEEZ TTESE D EEZ SNl

(2) HCTmock. HCTGMDS #ifgicxt U TFLAG-TRAIL TR . MFLAGIATERELEZ1TL. TRAIL
RBIKEFEN SRR ESEROEREBRUIcE TS, LewistEEDEEIC L DZTRAILZREDES L ZRE
BEEREROERICEWEZRO BN oo —A. TRAILRIEE [CHicaspase SHLAYCHFADDI A CHRELET
% ETRBRESH EMIEERNFADD-caspase SEERDEBZER Uic& 5. LewistEHIC KD
caspase SODEESHEDEHEHTTHEL TW e, SO ENS, LewisHEEIZ) HY RREKEEDTRALEZR
HTEGROERICEEZS XY, TRAILZRAHESHEDL SHIIEFADD-caspase 8SEGARDIR Z TTES
&EEZ 5N,

(3) HCTmock., HCTGMDS #lifZic Xt L. lacto/neolactoRfElEE % KBS . #EIEEICLewiskEEN
AIMTERWKREERUIcE 23, 7aVIUEIC LB TRAILFEMHMAZIEDBRMEAEHE Ufce 2D &
H5. lacto/neolactoREEREE [ IME N5 LewistEENTRAILZEEMEE Z TTESIEZ EEZ 51,

(4) e M KRB AMRREP KIBHNABEREDONAAILA /A4 REBWT, MERE L OLewistEHD R
LNIWLZE7O0—9A4 XA KNY—TEEL. TRAILFEHMHETENDRZ M & OBERFRZANCEZ S, |
Bl ewisHETH Tdh DLeatPsLeaDHIRE & TRAILZE MM DRZ M ICERRIEDHEBRBRZRD I

g

LewistERE R TRAILZAAREAHRDORICHE S5 2. #HiIlBERFADD-caspase 8EAHDIH % 7T
ﬁéﬁ% Z t LC J: DTRA[L%E’I‘E%H@%%EEéﬁ%O kﬁ%b{h“:ﬁb\Tb{h:jﬂHﬂﬂﬂﬁﬁd) I ﬂLeWIS*Eﬁ:E:@
HHBETRALBSME PAT 3ET LR DB,
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FEHEHREE WSELWT =X TUIA AR ZE L TEZENBIARFEL. TOEXAZZEIRT
ENTE, FRICRREUVMREFTZEDIENTEX U, ZND. CDLSBERESEZITVWERER
Ve KERE—%4E. — D5 HEBEULTKEEVWE Ve FECEMAEDO=EXRMELE. Mtz DicT
EEWREXRUVICRHBRPECEBEORBRAFLLEZIZL D, RABEETOENT T, ZDHZE
D TELHILEBL LEFET,
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17 u ”. N 'Ij ‘tm ?{‘ [ﬂ % | 1] MW / " Enhalncedlaztiltumor :;ctivity of a
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.“‘..?P: i i

4

containing WT1 protein vaccine in a

prie . .
e S model of murine leukemia
] i
)1 3
EZRARE BHREESEE NEREHEK
{ BMC Cancer, 23(1):167, 2023.

i)

WilmsfEB D RREEF & UTBEEINWTIEGFIF. RAGEGTFOEGEEZFET 255X T
JO—RULT&ED, BEMRCEFRESEG ESHKRGEE CRELTWS I LTSN TWD, ZOEYTH S
WTIEAZENE UM ARRERISBAREBICR U TEERINTED., TRNETIKWTIRTFRY
IFUDRESNERNEROE TZOMRNMRIESNTE /e, ELWTIEBRONATIFVTHS
Bifidobacterium longum (B. longum) 420i&. WTI1EBREBEDRI Y- LTE 74 XRAEZRWT. W
BRIC & D#RRESEMT) >/ (CTL) L UZ D fEELlE, S &2 MiEREZN U TEERE
TOREGEEZZHKIED, INETICEYRERICE WTB. longum 4200~ 7 X B IMFEHHE I U TE
BWREREITZIENBESINTVWED, COROTIFUICERWTIHRENRBTh RIGZ5| SR I 2o
DANJVIN—IER—= (WT135-52) Z#EATWRWZ EDBER TH > lco £ TESEIFEAR EANILIN—T
ErN—27 (WT135-52) Z&THFHROWTIROT 27 FB. longum 2656 FF L. B. longum 420 & f
59252 &T YIOARMBETILICEWTCDA+THIRENIL 7 Z N U TIRESEMEN S S ciEia
EHOESIMERRIEL Tz,

HERSTICHER

WT1ZHIRT 5 &5 ICHE L e Y U XA B IFEH#RRYE TH 5C1498-murine WT 1 ZEE Iz & ULTRAL
feo YU AIEB. longum 4208 hEE, 26568 MEE, & L 420/2656HAEICEID FiF ol BBEDK
T#EEH%Zday 0L U, day 8h 577 FVOROKESEZRAL . EBEE. KM L UEREEY >
JNER (TIL) OCD8+THIEEFOWTIHREMNCTLOEIGEZD 7 2 /94 7270—0A4 rX KU —EZAW
TREFNISHE U REBIBMAEETILZWT135-52R7FF RTRIBL. WT135-52XR7F REFENR
INF-y %#FEL£E T ZCD3+CDA+THIRE D EIE % |IE U oo

BB ATEIEday 24(ZB. longum 420/2656ffFE£ TB. longum 4208t ICLENBRIC/INEH o7 (p<
0.01) , REMADOWTIHEMCTLOEIE . B. longum 420/26564FAE TB. longum 4208 EbX,
4B (p<0.05) $LUVGBE (p<0.01) ICEVWTEERICEN Tz, MEBMREARMMADOWT4FE
MCTLOEIEDMICIFEBEREFENR S NIc, REMAOWTIRENI T 279 —XEY —THEOE &,
B. longum 420/2656f#FEf TB. longum 4208fIctb X, 4BE (p <0.05) &KX UV6HEE (p<0.05) I
BRICEMU I, BEMIEFOWT135-52 X7 F REFEMZINF-y E4CD3+CD4+THIREDEI&IE. B.
longum 2656 MEEER & U'B. longum 420/2656fFEE TB. longum 4208 IC Lk RBERICEM L foo TIL
FCD8+THIRZIC K ITZWTIHRENCTLOEIEH & O'TILARCDA+THIERIC & 1F B IFN-y EACD3+CD4+TH
fEDEIEIE. B. longum 420/26564FEF TB. longum 420BfIC Lk RBEICTEM U e

¥

NOZAMBETIVICEWT, B.longumz 72 v 7 A—LEUTHAMBETHZWTIEFZREREIE
FEWTTHROMNA T2 F> TH3B. longum 420& B. longum 2656 DH RS TIEB. longum 4200 Bid
BEEHBRUTERWESHRENZES Shfc, B. longum 2656089 2CDA+THIFEANIL S %@ UL TWT]
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RFEWCTLROIT7 79— AT —THEOEISDEMEEENBEI N, EHRE U THEBSWRDEW
WTTHRENCTLIEBAZEL TR BNESETE ZXEIT S ENHASNEBR ST,

AAIXV K

TMEEDZZ2BESAICWTI DI FU 2RI 2N B D RERTRWTTRONATIFVZT—
NICWeREE U, MRER - £FVIL—7 (FLH) O—BEUTHMRETER - AR TS &
ZEUCBVWEY, KESE, BHELE. ENELEZRUSEEDEEAICIIATWLEE, RicHOH
ESEVWFE U, DPAREREDESZERZELL, Baddba, BHER® <. ZULTHIBHR
NHZBENKROGENTHED. BATIFUIRBZD—DICBRZOEELNH D I, KERTORBRZENL
TSROARICEMTES L SBE—MHRALTHEVWD XD,
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Identification of a unique subset of
tissue-resident memory CD4+ T
cells in Crohn’s disease

EH A

EFRMER BHRHESE? NERFEEK

Proc Natl Acad Sci U S A, 120(1):e2204269120,
2023.

BH

REMBEE (IBD) RECHZERICERERTFNM b2 2T THIRENUVCEERERIDENSZEI N
B5IEICE>TRIETZEEZISNTWVWS, ZORBEIEEICIZO—29F (CD) &EBEHREXA (UC) ([CIER
T2IENS, BROFBICKHEDARRFENERBNGTET 2EEZ 5N 5, AR TIEFMALEBEEREE
BWTTHRROT s —7707 70V %1752 &IC& D, IBDBEICRENICEET ZTHEEY Ty ~
EEYFHNRY NT—0EBEL, FilcREENEREI CEEBNE Ui,

HERSUICHER

IBDEEES2 A (CD26%I. UC26B)DIEES > 7ILHh SREL fc e Eifildz 27 BB oMt Rm~Y—h—%
BWTIYAYA X KNY =TT L. THEY 7ty hOfERZ O b O—)LEKR(264) & L& LTz, CDiB
ETIEICD161+ CCR5+ CD103+ MM EEHCECDA+THIENERICEINLTWE:, —A. UCIBETIE
CXCR5B5MHE DIEIEANIL/S—THEAEM L TW e, RIC, CD, UC, aAv hO—-/LDBEENFN4 TV
IWEDTHREZEREL., > 7 I)LE/LRNA-seqftiE1T o7z, ZDHER. CDEBE TIEMULTWSCDI61+
CCR5+ CD103+ B E ML IBECDA+THIEDFIC, S S5ICCDBEICELOH THENICRIRET 2 Tty
hERH U, COCDIBEICHENGEMEEELRTMEY 7ty ME. KLRB1. NKG6. KLRGT.
GZM. GNLYZR EDBREEICK T2 MIESEICEET 2L < DEGRFESRE L. £IFNG, TBX21,
CCR5AEDThTMREREEEETFORIBHEREICER LU TWEe, In vitroDfEr¢ld. CD161+ CCR5+
CD103+#EBE EMIECDA+THEE (M DCDA+THIEEY Tty b &L, 1212, 1218, -7, IL-15D
H1 7 F IR PMA//ionomycinFBIC X U T K DEBIC RIS U, IFN-r RIL2R ETh1O 1 A1 > zF
RlicE< MU, COIBEDREBBFNLFIZToic& 2%, CD161+ CCR5+ CD103+AfMEE M
CD4+THIREY Tt v M. BELRMREICET ZE TCETOMEREBICERLTW, 5 UIBEN
BHEHBE ERERICH T ZRENDERICEFSE UV TWSHEENEZ Shic, REICE NBE ERMRELD
BEAIA /1 REEBRL. <h&CD161+ CCR5+ CD103+#EE EIECECD4+THiE=IL-12, IL-
18, IL-7, I-1BFEETICHEE L. MREEEE2AN, U1 M1 VREEBETIIIERIBE B L. BE
ICEBE EBEFRDOLDHA LR T2 EBICBEAIA /A ROBEXATZNER U, £z, ZORIGIFIFN-
Y9 2hfMEENZAS Z EiIcLhBERICIH S i,

#3% (Conclusion)

VTV EILEREMTEEREL. IBDEEDBEN SIS N2 EMEERENICRITT ST,
CD. UCOZnZFnTEMLTWATHREY 7ty hZEE U, FICCDTIERWEBIEEE & mAEED
RS RN EBREESSECDA+THEAHIR L TWE Z EABESHER ST, AFRICED. IBDOFT
HFICCDICERVWTRAE BB MIENRES NS EEDIC. ZORBUEDOEERERIIBERF. DWAEAFH
SUORBIY—H—D SIS o
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