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Gene Expression Pattern during Early Embryogenesis and Transcriptional
Activities of Estrogen Receptor-Related Receptor(ERR) in Sea Urchin,
Strongylocentrotus nudus

Sejung Maeng, Misoon Kim and Young Chang Sohn"
Dept. of Marine Molecular Biotechnology, Gangneung-Wonju National University, Gangneung 210-702, Korea

ABSTRACT : The estrogen receptor-related receptors (ERRs) are a group of nuclear receptor superfamily of transcription
factors. ERRs and estrogen receptors (ERs) have overlapping affinities for coactivators and DNA binding sites, but differ
markedly in ligand binding and activation. The three mammalian ERR genes have been implicated in diverse physiological
processes ranging from placental development to maintenance of bone density, whereas the molecular diversity, function,
and regulation of ERRs in non-mammalian species are not well understood. In the present study, to investigate the
involvement of ERR in transcription and embryogenesis in marine invertebrates, a cDNA encoding ERR (SnERR) was
cloned from the gonad in Strongylocentrotus nudus, by polymerase chain reaction (PCR). The amino acid sequence of
SnERR showed high homology with that of S. purpuratus (91%). A phylogenetic tree clearly showed that SnERR is a
member of the ERR family and clustered in echinodermata group as supported by a high bootstrap value. We examined
gene expression of SnERR during embryonic development of S. nudus using real-time PCR. During the embryonic
development, the mRNA of ERR was significantly high levels in early development stages (4~64 cell) and larval stages.
The SnERR slightly activated transcription through the classical estrogen response elements (EREs) in the presence of
genistein. In addition, peroxisome proliferator-activated receptor 7 coactivator (PGC)-1 @ kanwon as a coactivator of ERR
enhanced the snERR-mediated transactivation, suggesting that the PGC-1a is a coactivator of SnERR.
Key words : Estrogen receptor-related receptor, ERR, Sea urchin, Embryogenesis.
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chain reaction(PCR)= ©l-§-3t>] ¢cDNAE S48t th 247 ERR S. purpuratust 91%°] E2> 4545 BAoH,
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Estrogen receptor-related receptor(ERR)< 2018l =84
24 A48 superfamilyell % ¢THGiguere et al., 1988).
EREENME Al £79 subtypes =, ERRa, ERR3 2
ERR 7 7} A 52T Chen et al., 1999; Giguere et al., 1988;
Heard et al., 2000; Hong et al., 1999). ERRs3} estrogen
receptors(ERs)< coactivators 2%%52 % DNA binding
site 218} frAFskAI R ligand 293} A G0 SlofA
= UEA YeFdtiGiguere, 2002; Vanacker et al., 1999a;
Vanacker et al., 1999b). ERRs ER9] ligand$! estradiol
& AgstA diethylstilbestrol(DES) ¢} 722 34 ligand

%,

of ¥heatAY 4EAA 2 ligandell J3te] 43} At
B 759l th(Vanacker et al., 1999b). A7HA] & 313}

7FZl ERR®] natural ligande= 18X A kA TE ER
gand % 4-hydroxytamoxifen? DES+= ERRS| #A} &

ZA3 T 4 A thCoward et al., 2001; Tremblay
et al., 2001a; Tremblay et al., 2001b).

ERRE WA F<toll Qg 339 A17]e] e sm, efurko]
Z7) gl = Hojsttiy G A th(Luo et al., 1997; Mitsunaga
et al., 2004; Pettersson et al., 1996; Tarrant et al., 2006).
T AN A AR, AL, AEHE, sink, A, A
s EFshe HE O H A o % dddny
5] % thGiguere et al., 1988, Pettersson et al., 1996, Tarrant
et al,, 2006). 4, ERRO| £, 7|5 % 54 3t A+
T TE 4 TREEAA olFAHen, s E At

ojtt.

AFE oh§ $EH 47

ox, 1o ox K

o
=
li
o =
=

o =
S FE

F < AT Strongylocentrotus purpuratus®] 7] ¥
710 thFe 1w AARIA, A8 F FL FA

U s elo] Bk Qiﬂ(Howard-Ashby et al., 2006a; Howard-
Ashby et al., 2006b). 3t 5 AA(S. nudus)©] ERR S
like 1 mRNA7Z} AF&7]91 8%_.501] ko] A8 F7hskal

om, FA7)d =2 FES B3 tHJung & Sohn, 2007; Jung
et al., 2007). AAl= A3 27 vl o] WA A &8}

Ao 2 elA Q] MR WA A2ES A5 9
oA T F-8 ol GHol A, #4445 ATE B

uH3] 218 o] thNIH Sea Urchin Genome Project; Hood
et al, 2001) B oo = ogug) Eaotd] =2 243
= oA Lotel 84 ERRe 439 ERR 712k

WA - 7

ki FA % A
e W3S w7 M2 ALY, ERRE AAL 4 7]
55 AEsh
WERIEE

1. RNA =& 3 cDNA &M

ERR #4AE 54317 93] 20043 AtekA] 7] 9] E2A4
AL AL ZA5A) Akl ARsIA o, HAAE HE3)
o] mRNAE F£ y71x] A7 dho] 4552 F -80T

o] HAsSth ©]F Quickprep™ Micro RNA purification
kit(Amersham-Pharmacia, Uppsala, Sweden)S ©]-£-3}o] mRNA
=1 %Z3 mRNAE SMART RACE cDNA
o]-§s}

FE390

synthesis kit(Clontech Lab, Palo Alto, CA, USA)E

| cDNAE sttt
& ERR f37H] HHWE Fek EE S i*}ﬁ} IRkl
2007 847 A7) FLAE A= G 7R

ool A x| H s 0, Jung & Sohn(2007)9] Wi o whel
RNA %3} ¢cDNAES skt

2. Polymerase Chain Reaction(PCR) £A1 ¥ SMX}
=
ERRS 5437] s 52849 4540 55 ALE

A== S purpurtus®) B71ANEE vIROE ASda A
2] 9717} #7H8 ERR9 primer(Table 1)2 A 23} th

Al vl A stage 5 64 cell stage?] cDNAE templateZ 3
o, 2x GC buffer 5 1, dNTP 0.8 xl, A28 7} primer 0.5
l, LA Taq DNA polymerase(TaKaRa Bio, Shiga, Japan)
£ AHEste] 33 10 wlE polymerase chain reaction(PCR)
< 5331tk Predenaturing step< 94 CollA] 5%, denaturing
stepl Al 30%, annealing step 55ColA 40%,
stepoll A 72Tl 17 10%, postextention stepll A 72°Cell
A TROE F 30 cycles A
gelol A =153

o

7(
4

ox,

O
-

extension

< DNA HlEE agarose

3. Plasmid ¥ 2AAIST &4

SnERR open reading frame(ORF) 4% =71¢] PCR product
£ 1% agarose gel purification(Bioneer, Deajeon, Korea)<
o]&3le] F&3F & pcDNA3 HA-NLS vector(Zavacki et
al., 1997)9ll A4S} Escherichia coli XL1-blue competent
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cellol transformationd}e plasmid DNAE FZ3%t} F
%3 plasmid DNAY EcoR I, EcoRV A& 4 323}
A H inserts &1}, T73 SP6 primers ©]-4-319] se-
quence A= SFakgith 13 BT A7IM LS g
92 CLUSTAL W2 H|2 #4]3t & neighbor-joining %
W& A3 PHYLIP softwareE 55t 2 Al54E A28t
Atk Tk, 2aEE F27ke] HAF 84 A2 positive control
E IRFEE AX 2F ¥Edl AREol = Halocynthia
roretzi ERR(hrERR), mouse ERR(mERR)(Park et al., 2009),
masu salmon estrogen receptor @ (msER ¢ )(Maeng et al.,
2005)E AH&-3taitt.

4. Reporter Gene Assay

Q17F A A EQ1 293T M E(5x10° cell/well)oll 52471
©] ERR #& 4 plasmid$} estrogen-response elements(ERE)-
Luc(Maeng et. al., 2005), ERR response elements(ERRE)-
Luc(Park et al., 2009)¢} j-galactosidase &g plasmid
(100 ng)E Lipofectamine ™ 2000(Invitrogen, Grand Island,
NY, USA) 1.5 pb ARS3te] @2 =QAI7]AL, 3417 Fol
10% charcoal-stripped FBS} 1% SHAIAIE 35l vl A
2 w33 2447 F9F 37C, CO, 5% incubatordl] HY
% % estradiol-17 8, genisteing 7} FEHE A28} oH,
hormone % 2] 12A17F eJulol| cell culture lysis reagent 5X
(Promega, Madison, WI, USA)E ©o|&3te] A EZE &3l A7
I, AT 7] 34 EYES B $et] B-galactosidase
assay(200 mM sodium phosphate buffer pH 7.3, 2 mM MeCl,,
100 mM S-mercaptoethanol(98%), 1.33 mg/ml O-nitrophenyl- 3
-D-galactopyranoside(ONPG)) ¢} HAF EA4]S ZAFe}7] 9l3}e]
luciferase assay buffer(1IM KH,PO, pH 7.8, 0.5 M MgCl,,
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0.1 M ATP, 10mM luciferin) % luminometer(Berthold Co.,
Wildbad, Germany)E AHg-3ted &4 3t31tt.

5. Western Blot

) E -2 Western blote AA3H] 81381t Sample
< stacking gel(30% acrylamide, 1.0 M Tris(pH 6.8), 10%
SDS, 10% ammonium persulfate, TEMED)®} 12% running
gel(30% acrylamide, 1.5 M Tris(pH 8.8), 10% SDS, 10%
ammonium persulfate, TEMED)el 100 VZ 1417}, 130 V
1A17} loading3}%3 2™, PVDF membrane®] 40 VZ 1A]7}
transferA| 7 th. Transfer® membrane< 2.5% skim milk”7}
323HE TBS-T buffer(1 M Tris-Cl(pH 7.5), 100 mM NaCl,
0.1% Tween-20)E AH-3}9] preincubationd} % t. pcDNA3
(HA-NLS)-SnERR< A& % 4 %1+ monoclonal anti HA
(Sigma, St. Louis, MO, USA)E 13+ &A| 2 AHS-3F(4C,
overnight), goat anti-mouse IgG-HRP(Santa Cruz, California,
USA)E 23} A 2 AH4-8}%1 th(room temperature, 1 hr 30
min). 7}7}¢] A A2 & TBS-TE AH-ate] 1087 354 4
£l membranes AIH AT A A2lE PH] membrane
2 ECL" Western Blotting Analysis System Kit(Amersham-
Pharmacia, Little Chalfont, UK)E AF-3}o] 2HAIA]7] 3 X-ray
filmol &Ask3ich,

6. Real-time PCR &4

Z7] v A A7]e] wE ERRE A4 3 $SkE real-
time PCR 0= SRlith AH-aF 22|32 Zefo|mE
Primer Express v3.0 software(Applied Biosystems, Boston,
MA, USA), 5 AA<] ERR ¥ S. purpurtus ubiquitin &
7IME S ol&ate] AZetiti(Table 1). A9 ZAZ5H o

Table 1. Oligonucleotides used for sequence determination and PCR, to obtain cDNAs encoding ERR and quantitative real-time

PCR (QPCR) for ERR and ubiquitin

Primer name Direction Sequence
SnERR(EcoR I )-F Sense 5'-CGCGAATTCATGGCTTCATCAGACGAAGGTGAC-3’
SnERR(EcoR V)-R Antisense 5'-CGCGATATCTTAATCGCACCTGGATTCCAGC-3’
SnERR-Q-F Sense 5'-ATGAAGAGCAGGCAGCAAGAA-3’
SnERR-Q-R Antisense 5'-GGAGGGTGGAGAGGAGATGG-3’
SnUbiquitin Sense 5'-TCATCTCGTTCTCAGGATTCGT-3’
SnUbiquitin Antisense 5'-CGAAGATGAGACGCTGCTGAT-3’

Note. underlines, restriction enzyme recognition sites.
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o7l A5 7k Atole] oA A2 SPSS A H71A(V.12)
o 2] ANOVA ¥ Duncan’s multiple range testZ 7% 3}
A THp<0.05).

2 I

1. S. nudus ERR 88 %

S. nudus®1 A cloning® ERR ¢cDNAT 1,251 bp=Z 7§ A]
I3 TE IS X3t 416709 opn]ieiks skt
THFig. 1). 5243712 ERR(SnERR) S. purpurtus®] ERR
ofu At A E 3 B WE S W 91%9] s S BHAoH,
AR 33.2%9 5AS e Atk E3 Western blot
02 g3 A3} SnERR 28 WHE A=Y 293T A
2] &3l=oX HANLS 943 KDaye EHT °F 49
KDa®| SnERR T2 & JEFME}(Flg 2. & A7E
3] do]x SnERR®] o}r] =2k 1 A S neighbor-joining
O #Asteq FAATTE A8t AthFig. 3). AlE &
A3 ERRE -a, -8 % -7 8 Al A= AA ZH=A
% ERR-¢, -8 % -7 & 2474 i B AEARFE 24
2tk SnERRS 7+ &= S, purpurtus2] ERR
3 7V b frABAE YERASIT

2RSS 24

_B: EE ol

1 atggctteat teactcatecgeaccaecaacacca  §31%aaggacaageacccagcct tecagaccataaagat cateactaac
Ma4sSSDEGDSSAPPTP KDKDPAFQAMEKTI I TD
46 aactatgeccagetategaactattegteteoeatecatoecctet 6763 ct toggaacaggacectoaceaacatagtecastoggccanacaa
NYAQLSGYSSPVYRPS L GDRALANY VY QWAKDQE
91 gt tacgatagtageectaattacag: T21iataccagattttacagasttatcact tegagacaggagsatacta
¥YKAEYDGSPGCSSDS YVPGFTELSLGDRRIL
136 stctacteteecaageecaacagctecctecteaataacatecas  7p6ict ccangatonttagatogagatectactatagcaggteatette
YCSPEPNGSLLNGIQ LOQDGWME I LLWQVYIF
181 aacactetecttaacsagacagcaaagaceaatanggaccaassc  §11iaggtcaatcectctctocoagectaacasaataact tcacaaag
NAaLLDEAAKADGDOG RS I PLSEPDRIAFTK
22 gctaaccctagactatataccatatactcagacctaacatocadd | 8563agtctaagtatasataaagagcagacagcaaganatagtctaaac
ANPRLCAYCSDLASG GLSMDEEQAARSGLSG®G
271 taccactatogcatcgcatectgcgagact totaamacctttttc | g01itcoctoatagcasagcattacatctcacaagasaactcagagac
YHYGI ASCEACKAFF SLYAKALHLTRKLRD
31§ aagagaacaattcaaggtaaccttaattaccagtoccattccaca| gdpiattogcattoacaaagaagagtacactctactcasatacataata
KRTIQ@GNLNYQCHST I G 1 DKEEYALLEKTCI I
361 agcaaatscaagatoaacaagangasacatasagcatacectaca | 991ictttataatattoaactatcangagtasaggagaacacacacctt
SECEYNKKRRKACPA LCNYELSRYEENTHL
40§ totcacttticagaaatstatcaacatsgatatsatoatasatasa | 1036iggagaact teagaacaacctatacaataocttacaccatcacate
CRFQKZC ] NMGMBMIDG GELQNMNLYDALHHH.I
451 gtgagacctoacaggstacaaggags tacasaces 1081}atoasasactaccocagasacagccacagagtctaccatctecte
YRPDRYRGGRQQKYRR M KDYPGDSRRY CHLIL
496 sggccagaagamacesacttiacteoctcticticascaassasa 11263 tecacoctoccaacactecaccagetctectccaaateatagat
RPEETDFAPSSSARR R STLPTLRQLSSESVD
541 scasagcaccagagagccaocgaactgaccaageacctictaaas i 1171 cacatcteccacaact cogcasagangagcateceeatecagcaa
PAKHRRAAELT KHLLK HY SRNSAEKSIPIQQ
568 atasagccaccasteagtaccet cagtecaattaacccanscctcd 1216 ettt ANt A A e
PIFPPYSTIGP I NPSI LFREMNLES RCOD *

Fig. 1. Nucleotide and deduced amino acid sequences of the
S. nudus ERR (SnERR). A soild line and a dotted line
boxes indicate DBD (DNA binding domain) and LBD (ligand
binding domain), respectively. The nucleotide sequence
has been deposited in the DDBJ/EMBL/GenBank DNA
databases under Accession No. GU074520.
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Fig. 2. Western blot analysis of SnERR expression in 293T
cells. 293T cells were transfected pcDNA3 (HA-NLS) SnERR
(1 pg) or empty vector (1 rg) as indicated. The whole
cell lysates were then subjected to western blotting with anti-
HA primary antibody (1:5,000) as described in Materials
and Methods.
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Fig. 3. A phylogenetic tree for SnERR proteins constructed
by the neighbor-joining method. A phylogenetic tree was
constructed with Danio rerio (dr), Home sapiens (hs),
Oryzias latipes (o1), Rattus norvegicus (tn), Xenopus
tropicalis (xt) and Strongylocentrotus purpuratus (sp),
Strongylocentrotus nudus (Sn) by Neighbor-Joining method
using clustalX 1.83. 1000 bootstrap replicates were per-
formed. Bootstrap values are indicated. The outgroup was
Homo sapiens live X receptor (hsLXR).

2. A FO0to| ERR mRNA 3 i3}
DA S04 ERRE] mRNA 28 %7] whdA 9 4
cellol A 64 cell7hA] &do] =71519 2 A
7F 271 4710 BhA] B ol Srbele S #RIE F
AATHFig. 4). X1 S. purpurtus®] WA o A of3l 4
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Fig. 4. Expression levels of SnERR mRNA in the S. nudus
embryos. QPCR experiments were undertaken to measure
expression of ERR during stages of embryo develop-
ment. The relative SnERR mRNA levels were normalized
by ubiquitin values. Data were represented by the mean
+S.EM. of four independent samples. Significant differences
(p<0.05) in each series are denoted.

SAQ1 ERRE] 2 jelS Z2Akek A 7el A8t Howard-
Ashby et al., 2006a; Howard-Ashby et al., 2006b).

3. S22 Y Co-Regulatordf| 2[gt 87| ERR2| MA} =H

/3 71€] ERR(SnERR) AL E4]2 293T A |4 A
3F91th. SnERR-> ERE-Luc reporter®] HAFS <F 1.54] &4
3}AZ th(Fig. 5A). Estradiol-17 39 ©]3+ SnERR®] A} 24
+ ERE-Luc reporteroll Al 9317} #2512 %A%, ERRE-
Luc reporterll A& S2 HOJEH 02 AAL A= AT
(Fig 5A, B). Genisteine #12]t ERE-Luc reporterell A1 SnERR
o] AAF GAJo] okabA| YeRsthFig. 5C). 3%, ERRE-Lucol
A= genistein A 2]l oI5 HAF D492 VR EA] 2ikth(Fig. 5D).
Co-regulatorE 72| A5 2H-S ZA18E Ao A= peroxisome
proliferator activated receptor—(PPAR) 7 coactivator 1 @(PGC-1
@)%} snERRS cotransfection/\] 75w, ERE-Luc reporterdi A
ok puj o] MAL A4S Btk 3, ERRE-Luc reporterdl A
© PGC-1 ol 93t ZJAP s 1T e, A Y
A A2 &#7] small heterodimer partner(SHP)ll ©]3F SnERR
o] AL &2 wistE BAEHA GTiFig. 6).

k=l
2k
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Fig. 5. SnERR activates ERE and ERRE gene promoter in
the presence of hormones. 293T cells were transfected
with luciferase reporter plasmids (200 ng), LacZ expression
vector (100 ng) and pcDNA3 (HA-NLS) SnERR (100
ng), pcDNA3 HrERR(100ng), pcDNA3 mERR (100 ng)
or empty vector (100 ng) as indicated. Cells were incubated
after transfection in the absence (white boxes) or presence
(black boxes) of 17 3 -estradiol 10°M (A and B) or
genistein 10 ® M (C and D). All cells were lysed and the
luciferase activity was measured, normalized against S -
galactosidase activity. The results are expressed three inde-
pendent experiments performed in duplicate.
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Fig. 6. Effect of SnERR transcription activity by PGC-1a
and SHP. 293T cells were transfected with 100 ng of
the indicated Luc reporter, pcDNA3 (HA-NLS) SnERR
(100 ng) or empty vector (100 ng), LacZ expression vector
(100 ng) with/without PGC-1 e (100 ng) or SHP (100
ng). All cells were lysed and the luciferase activity was
measured, normalized against -galactosidase activity. The
results are expressed three independent experiments performed
in duplicate.
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EfFRAA -a, -8, -7 7 REALH, B2 71550
AFHAA L Ao et al., 2008; Bonnelye et al., 1997;
Giguere et al., 1988). ERR< ER(estrogen receptor) 3 73
7F AR 2 4] frd Aol HhE-ah, ERRE (ERR-response
element)® 5} o} 2} ERE(estrogen response element)dl] 2
33t Maeng et al., 2005; Liu et al., 2003). #* zebrafish9}
medaka 5 2] £¢ o|Fl|A ERRs 4 % 7]5E0] &

TFH AL QI tHBardet et al., 2005; Vanacker et al., 1999a;
Zhang et al., 2008). ¥ A-FollX & Fall¢tel A4sts 5
AA19] ERRS FA3IL, o130l S. purpurtus®] ERRZ}F °F
91%% }54= UetdlH, EAASTAMNE 7HE 7H7he
FARAE &A%} SnERRE S G58A ¢ A f3
° 2 4#A 31+ DNA binding domain(DBD)E= 2 HE5
o] JA T ligand binding domain(LBD)> Xf7F % 4
012 ERR#E= Aolg 2S¢ 4= A th(Fig. 1)(Bardet et
al., 2004; Horard et al., 2004; Tarrant et al., 2006). T2},

ERE 3! ERRE reporter&te] A+ 24 A9 3 coregulators

gte] A9 A#st 71Eel B9 #HFFE ERRs9 Ao}
= g2 437 yergty 239k 335, SnERRY o) &

M 22 ligand®] ¥ 2 LBD ¥ 9] 71550 AFHojof
& Zlolgt AtRH .

Y 72 55= ERRO 3k Aol M E2 2= Halo-
cynthia roretzi ERR(hrERR)< mammalian cell 4ol 4] ERRE
¢t ERECl ZAgste] AA A4S Uetdie A= ¢4 3l
ok Eek EfF coregulators 3] J 2 AHE-7} ERR®] agonist=
U427 genisteinol] ]3] hrERR] ZA}F 40| dose-dependent
A EoRlttE B 7} Slth(Park et al., 2009). 3pA]TF &
Ao 5AHE SnERR ERE site®d] 45242 3

el
= AR ¥ ERRE site?ho] AAF 242 &1 & gk &
St coregulators 9] A& FEEH YA HAF 4

|- vEekth ER9] ligand9! estradiol-17 4 2+ ERR<] agonist
9l genistein 2|91 A %= control3} B W3S o W& 5
o] A BAE e AW 840 A UEA kst
o]9} 7+& A= SnERR LBD7} B2 £3}9] #}o] & Hol
= Ao I Aol gtk FGHT o] Al ofstd, Al

1 T o2
B34 Danio rerio®] 34391 retinoid X receptor 3

1 Yelo

+ helix-7 F-52] ofu| =2t ﬁ/‘a'i o3 71£¢] EolHQ &
2207 47 9-cis retinoic acid?} Ag3HA] Feohl B

¥ bk 9l7] wiEo]th(He et al., 2009; Jones et al., 1995).

WA - 7

+9% WA 3 A2
SnERR®] E=rfQl 5 opriihs WS £495e] ERRE
site?} A3t 9] B coregulators # F e A-Eot T
S Z3J, 32 954 domainSl LBDY| #3F A7} B S
Zod o7 AFH

S. purpurtus®] ERR mRNA &d-& 27] d&A7]o]
78] 7haste] zu)7]eF FGul 7]l F7hskS thHoward-Ashby
et al., 2006a). T3}, —i—’“ﬁﬂi—, WA ol &35l= Herdmania
curvata®| A TFESH 8] §AAFES 644 2715 E mRNA
o] A ZtE = /\—i W &l=dl, ERRS mRNA 9A]

nEA ol A s YERA] Thrh 644 27| FE EE o] A%}
=91 tH(Devine et al., 2002). I fHEE9A4 = ERRO
A 27) ol e F/del Hojgtthe HA7F AtK(Luo et al.,
1997). S. nudus®] ERR 92| o /o] dofuh= LA
F710l =4 57}5}0ﬂ33i oy FAoll HoAd Jo=
FAHT % ARS Foke] wpdA
171" ERR mRNA®| A X} A& of&e] ZAste]of
& Ao AddE.

OVJ—J We&& 2okstd, T34/ 9 ERRE

othologB.tF ZAE2 S. purpurtus ERRJJr
&= e SITh Reporter assay= £3] EREC|A AA
45 Udeile A ¢ F Ao, od dsd g=
Al ERREAA & A @4 o] BHA| Yehve As <183
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