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Isolation and Characterization of Jeju Island Bovine Rotavirus (JBR)

Jae-Hyeun Yu", Young-Kun Lee, Ji-Sun Ju, You-Seong Kim, Soon-Jae Kim’, T Ebina’,
O Nakagomi’, S Urasawa’, K Taniguchi’ and Harry B Greenberg’
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ARRC, °Miyagi Cancer Center, ‘Japan, Faculty of Medicine, Akita University, School of
Medicine, *Sapporo Medical University, Japan, ‘School of Medicine, Stanford University, U.S.A

Fecal samples of calf diarrthea were taken on farms in Jeju island, rotavirus was isolated and
cytopathic effect (CPE) was determined after infection to MA104 cell. Morphological evaluation
on electron microscopy proved it as rotavirus. Also, its infection to MA104 cell was reidentified

using a fluorescence antibody method. Genotype of Jeju island bovine rotavirus (JBR) analyzed
through PAGE was 4: 2: 3: 2 pattern, which was unique in bovine and that analyzed through
general PAGE was somewhat different from NCDV, UK, KK3, A5-3A, 61A, B223 and similar
to N stool-5, N culture-5 and Kawatabi (Japan). By titration after plaquing, the level was 1-3 x
10° PFU/ml, which was lower than those of NCDV and UK. Electrophoresis analysis of RNA-
RNA hybridization, ELISA, and first and second PCR products of VP7 and VP4 in 1% agarose
(TAE+1pl EtBr) revealed that the rotavirus was a serotype of G6P11.
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Reoviridge®}ol| 43}l ZElHlo]2] A& double-
stranded (ds) RNA genome2] 117} segmentsZ 7|3
H538 o] WA wholg A2 A 229 capsidE 7}
AW 2]F capsid] VP73 VPAE wlole)~ Z3)3)
AE A4tsh=dl, VP4 viron U204 12nm
E Mol 3l spikese] HEjEZ Wo] ZA) i)
(5] 86.6-KDa VP4= Auta] o & <3} trypsinol] <]
o EaEnl, F7e] 22 polypeptidesz. L}io] 4
Z}2} 65-KDa VP5¢} 28-KDa VP8=. ¥ U} [6].

4 =epuol2) 2] VPTZ VPAZE SolHel G
serotype  (glycoproteine]] th3})2} P serotype
(protease-sensitive proteinol th&h)ol] FA =, T
& bovine ZEpBlo)E A& serotype G69F G
109 %3kt [5], G1, G7, 8 2= A 9% glo
™ G1, G2, G3, G11 bovine ZE}ulo}s) &= MA}
Bk Ao 98 BuE H gl (6] Wb &
Efnto]2{ ~9| P serotyped immunoassayl} neu-
tralization teste]] o]&f 2H == o7 P1, PS5, P
112 bovine ZE}ulo] 2] A strain®} VP4ol| 2]
FH At Zebulo) Bl 20 A VP49} VPTO) 1)
%+ monoclonal antibodies (MAbs)= A ¥ Hj oFA]
EEputo] 8] 2 9] replication® E3 Ao utomn
AYERe vhole20) £57Q Holo] LA
o= A& F Tt (7]

Zepubol ) 0] Fxo} BakA) g o wA o)
A Zehutelel 2 Bdl o] 747] 2 B g3t

A 7F o] 71A] Y2 mechanismol 23] 7+
S 53 Ee 73 A7) e F88 Aoz B
o Zefdtolel 2o A AFAME F2 VPT (G
Type)oll ti &t Z31ahA| 71 Yatdckn &9 [7,8]
VP73} VP42 FZeo] mis)x WdS 53 &
obA|Lt oj¥lelrt ZEthlolgx Ao E Q@
AAtell 3] A4S zA FDka ) [9]

HZ 29 U 2 A7 98 749
ER ol ZEpmlolg A YA EA S
wol el wal Z3Ee W e) 5
< =S Ha I [16].

kA B A7e ZehupolE s WAl
UM P otypes] F28 715 dFe Fu
FAHeE AFE Fopx] HAML 351
AEZAGETe) Y3, AxAN Ao 2
& #& v Eo] M7 F <3 RNA patiern
g9oz Reputolz]9le Wl F PCRo| 9
T SZL 3ho] serotypedF o2 ThE X ZE}
vo] 8] A strainE 3} v @, &AFSY o}

ot

1l

AZ o gy

1. d}oje{A~

AT EHAA Fobx] AHAL AHsto
20T E#, ARgsiglen, dx3Re UK,
NCDV, B223, A5-37, 61A, Ns-5, Nc-5, Kawatabi
vinsE ARSI RE AL wlojgxE
MA104 A 9 6792 W FT F, NEE 3|58
o] wpole] A9l 0 & AbgatglT) [13].

2. Hi Q¥ M|

AT 2eulo] 229 F213 Ao ALg"
A EZ= MAL04 M L2 A, 1] = Stanford University
o] #}t) &r9] Greenberg Lab.o| A} E-Fwto} A}-8-3}
deh AL FA3% §2) [1015]9]%E Medium
199 (M199) (Irvine scientific, Santa Anna, CA.)S
0.22 pm millipore (Bedford, Massachusetts 01730)2
A% BFalel W RAFAN AgsRTh M
199+ 7% fetal calf serum (FCS) (Hyclone Lab. Inc,
Logan, Utah, 56, 20min £ &-43}€)7} 1% L-
glutamine pen-strep (L-GPS) (Irvine scientific, Santa
Anna, CA)E FHrlste] 232 wokg& T flaskol]| A
349 Foll Dol FAE AXE A #)Fata]
A3

3. 8tol{A Ea)

AF= FobAl Ao ZEelutolg] ~ Ea
= MI9E o] &3t dAPS o 10%2] @&
o2 e 387 283 Xeldte] 2000rpm
o4 2087 YA FSALE Bo}
0.45/m fiter2 o]z}E Z & uypsin (Type IX, Sig-
ma Chemical Co., St, Louis, MO.) 0.5 pl/ml-2 &7}
ske] 37CAA 1A ZE ot B8 A g BEH
M199= T-flaskE 2% A H 3R 1 vlo]g A5 2z
wellel] ZFEAIA 37Co A 1A]12F FHA . M
199 (trypsin 0.5 p/m)E 231 37T, 5% CO9l A M)
&3t v oz CPEE # &3l =Zelulo|g
238 F=E 23t 3-49 T CPEZ} 94
3 ol AL W) FAA ES WEso
vialo] o} 70Tl A B, A3 U {5,32].

4. 5| ™

(i

Hi QF

(=]

&0.\4

q
[<RNe]
M199= 2¥ A& st 2 37C, 308 9 0.1
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acetylated trypsin (10pg/ml)e = ulolgir s
48 AIAA 37C, 1A FZAACL. Trypsin
(1pg/ml)e] Artd T8 M1992 Q31 3709
A2l wkstE M CPEZE @ds] dojuw
39 B4 35S wEslo] 70T B, A
&5t o} [18].

5.8joj3{ae %47t

EEulo] 3] A& trypsin 0.54/mle 211 370
ol M 30% F<F &3 A1AA 1% L-GPS7} A7}
H T¥Exd M199Z 10-10'7k%) 3l A8t} 6
well plate’= 783 M199= 2% A2 5} 1. H}o]
H2E 24 wello) 0.5mlg o] 37C, 5% CO,9A]
1X1ZF &23 & agarose (Seakem, FMC Biopro-
ducts, Rockland, ME)Z 3} & # Z &< 100mlo)
1.1g (0.55%)% o] AxF YR A 483} =9
o} o] R-& 2X L-GPS7} H71E 2XM199¢} 7o)
L12 413 trypsin 052 2L ohg 37¢ %
7 E 0L o Zh wellol] 4mi¥ Ho] 23 & 377,
5% COoN A 3-447F v k3l t). Neutral red=
M199¢} 1: 2002 3 A 3}ad.377C, 5% CO,0l A
BFZk v oFab ol a1 well©] neutral red HL 9
A A % fluorescent light box$j oA A=}Z 3ol

St} [15].

6. H}O|2{ A RNA £2]

A e 1% L-GPS7} A7bE Zdd M1992
% 10% Aol e WEA DL 0TAN 1417 F
A 5 42X sFaATh Tubed A s)E €
B dedl 150 ploh M199 150p2 S m
disruption buffer (6% SDS, 0.6% 2-mercaptoethanol,
0.36M EDTA) 60plE- eppendorf tubeo)] 2o] mix
stalth 37T WidrlelA 30% Rt 23
phenolz} chloroform 360pl= E3ydo] 587}
7381 Al mixdtE 1 10,000rpmol A 287+ QAR
Zlatsitt. 300pe) 5 A& AjE-E eppendorf
tubeoll &7 SN NaCl 5ul9} ethylalcohol 600plS
wol 70 celA 1AZE BAsd S 2 F 12,000
pmol| A 208 Fot AR sl FEde nE
AAG e 142 59 22 AZAAT load-
ing buffer 22} 5 %< 31.5ml, glycerol 4ml, 1M
Tris pH6.8 2.5ml, bromophenol blue 7mg, EDTA
ImMH A ¥-3)E 50p gol ALEe w7z -
20T o) B3, AF8sl T [12,18].

7. Polyacrylamide gel electrophoresisol 2|5t
RNA pattern2| 5|1

dsRNA pattern-2 30% (w/v) acrylamide®} 0.8%
(w/v) bis-acrylamide (acrylamide 13.3miz} 0.75M
Tris-Hcl buffer (pH8.8) 20ml, 100mM EDTA (pH 8.
0) 0.4ml, 22} 5<% 4.7ml, 3% ammonium per-
sulfate 1.6ml, TEMED 70pl)E o] &3t9 1, #7)
9% (29 H:AE-6200, ATTO Co., Japan)2 run-
ning buffer (Tris Base 6g, glycine 28.9g, 0.1M
EDTA 10m)E ¥HE0] & T sample2 z}z}o]
wellell 20p @oUch ZF2old 20mM, 1743t
B¢t M7l ¥ Eska silver nitrate (0.38g/250ml
2} ZHF)E N 4FAT ZRFE 2
A3 % 37% formaldehyde 2mle] H7}E NaOH
(7.5g/250ml 2z ZFF)E M 5% acetic
acid@ 22 A]Zt}. RNA patternS &3 3 Apxl
g el [15,18].

8. RNA-RNA hybridazationof| CHSt serotyping

NCDV, 0510 straino] tH3} *P-labelled ssRNA
probes= bovine strainol] A -2 & HAH genom-
ic RNAO] @ &3l ). dsRNAS] WA (2F 1pg)e
100l A 2837 W Fatdn o2 280 F
W3 T} P-labelled probeE 37} (d7zte] WA
¥ dsRNAd] &) 10,000 cpm)3lgrtt. BA &
buffer (5mM Tris acetate, 150mM NaCl, 1mM
EDTA, 0.1% Sodium dodedyl sulphate, pH 7.5)%
65Col A 16A17F Ft Aaiadct. WA F
RNAE ethanol2 F A A]7] 1 sample buffer (62.
SmM Tris HCl pH 6.8, 5% w/v 2-mercaptoethanol,
10% wiv glycerol, 2% w/v SDS, 0.001% w/v bro-
mophenol blue)Z 83| A]Z ). Negative-strand
genomic RNAS®} positive-strand probe= 4] H
hybridi= 10% polyacrylamide gel® 4% stacking
gelel @) &) #2]3lo] ethidium bromide (EtBr)= g
A3} 31, autoradiograph 2 24 3} o} [21,22].

9. Enzyme-Linked Immunosorbent assayoi| 2|

Bl Serotyping

&%= 10mM PBS (pH 7.4)% 1:10,0000] =%
2 3| A3t welld 100p% 96 well platec]] #F
st 4T oA a2 U7t 1% BSA (PBS-
Tween 0.05%°] =2 4A1ZF F<¢ 4TelA
blocking*]| 7| PBS-TZ 33 A&t} $olx|
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AAoA RelE 2eptolH e 10% -kim
milk (PBS-Te]l 5QN)E 3:1 3 A3 3 A Eol| 7+
o wWjgd Zelnto)lz] A= PBS-TZ 1:1 343}
o] 100plwell ¥-F3t3 4ToNA 32 T
PlateZ PBS-TE 33] A3 ¥ antiHRV hy-
perimmune rabbit serum-& PBSZ 100d] 3] 4 5}
50ul/well'd 11 37°C, 5% CONA 1A 7} ¥h-& A1 A
t}. PBS-TE 33 A|& 3 peroxidase conjugated
anti-rabbit IgG & 1000u] 3} 3}l<] 50pl/welld 10
37T, 5% COPIA 1213 ¥h-g T 43] A3 3t
OPD (orthophenylene diamine)= ]3] 20% H
S0,E2 A 8tn EFH ¥ 13} serotyped 2
A3} t}. ELISA reader® 490nmei] 4| optical den-
sityX] & =7 8t o} [17,18,28].

10. PCRol| 2|t P typing

VP79 1x ZZ& 10% £ 349 300p9}
fluorocarbon 300l & 32 o] 7384 vortexA] 7]

% 12,000 rpmollA] 58 E< AAE= A A&
2o 250p19 320p12) 6M guanidine thiocyanate <}
10ple] RNaid matrixZ ¥ 1 EZ9-E 108 F¢
AA EE F 4,000pmo) A 1% F< A £ 3
At A2de A AT 400pe] washing buffer
2 23 £%9< 6,000pmoll A 183 44 £
Atk FE9S AAT thi 400p12] washing
buffer® 7}t &3 5 Q441 &2 (8000rpm/1+)
o] 49 AAINAT. FAELSEFA R
A E AZRAF| 2 50pe] FHRFN 59 F
65Col A 1023 7143ttt thA] 12,000 rpmol]
A 1EES 448 F AHEE gix 4EFY
S -20TA AFEATH 22k FFL reaction
solution (IX)& PCR”]7] (program 97-5)| 4] 97°C,
5B Mgl 9oz WAARH Y ¥R &
Zrol o reverse transcriptase 0.3p1$} Tag DNA po-
lymerase (Bokusui Brown) 0.3p15 2 31 vortexsh]
P typing2 )3} oligonucieotide primersE THE R

Fig. 1. CPE of JBR in MA104 Cells 72 hour after infection (A) and in the uninfected control (B).

Fig. 2. Fluorescein isothiocynate photographs of
MA104 cells infected JBR.

[R———

100nm = 0.1mm .

Fig. 3. Electron micrographs of JBR particles ex-
amined by electron microscopy. Bar. 100mm.
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Fig. 4. Electrophoresis analysis of viral genomic
RNAs from bovine rotavirus strains Kawatabi, Ns-5,
Nc-5, JBR, B223, 61A, A5-37, KK3, UK, NCDV
in polyarylamide gels stained with silver nitrate
(20mM, 17hour).

t}. Mineral oil2 PCRA}X| & setting} 3 ©}. Min-
eral oil& A A F ZZF 10uS EBr 1 pl/ml,
TAE®] 1% agaroseo] x| 308 %9t A7|Gd%3
T, AA e Uve el &8t 23 PCR 4
B 10ulZ TAE+Etbr (1pg/ml) £ YA A 1%
agarose gel& 3083t A7|GE3 F UV A
93t B=3 9} [17,18].

4 I
1. ZEIH|0| 3| A 2] MALO4A| Zof ZHY 29|

AFE Folx oA g Zeiulolg 2E A
¥ M EFE TAlasko] N &322 B33 MA104 A
¥ zds]o] passage 69 A3 CPEZ #Ig
7 At} Polyacylamide A7) Eo] w2 A7}
€ H3E v 9ot el g A4 g
R Zehto]329dS 837 AT P3EA

Q ~
Q
Al N
A
N N
2 ° e 2
« 2 %
o Y ¥

10 o 0 e -
11 [ ] — L )
NCDYV 0510
probe probe

Fig. 5. Hybridization patterns obtained between

the NCDV probe (lane 1, 2, 3) and 0510 probe
(lane 4, 5, 6) genomic RNA from the rotavirus
strains indicated.
Lane: 1. NCDV (serotype, G6 P1), 2. JBR
(serotype, G6 P11), 3. Kawatabi (serotype, G6 P5),
4. 0510 (serotype, G6 P5), JBR (serotype, G6 P11),
Kawatabi (serotype, G6 P5).

W AAEN AE S o] &3t Zeutoly =
g A& #olsly Tt (Fig 1, 2, 3). 28 % JBR
2} titer 1-3 x 10° PFU/ml o] Q131 2 E}u}o]a] A
= ZE F 72 Az v #3F £ QAT (Fig.
1-B). BFAY [4]1S MAL04 A} E o)) ZE}ulo]
H2g HANA FAHE A2 20T
MeOHZ 1133l 37} g & w-gAA &9
of 23 FAE PG T gAY R AF
T FokA] HAL viely 2yt Retubol Ay S
FHaA (Fig. 2).

2. Migration patterns of viral dsRNA

30% (w/v) acrylamide$} 0.8%(w/v) bis-acrylam-
ide 2 Y& acrylamide gel2- o] &3l A7 9%
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(B)

(C)

Fig. 6. Analysis of the polymerase chain reaction
products by electrophoresis on 1% agarose gel in
Tris-acetate EDTA buffer containing ethidium bro-
mide (lug/ml). A and B: A and B amplifications
for P typing with reference strains (JBR, Ns-5, Nc¢-5,
Kawatabi, NCDV, B223, UK, A5-37). C: Am-
plification for G typing with strain (JBR, Ns-5, Nc-
5, Kawatabi, NCDV, B223, UK, A5-37).

o2 9 ZA¥E IBRo] ZEhubo] 2 A group A

o] AFZ<Q 4: 2: 3: 2 patternZ E A T JBR2)
1184 o] Kawatabi, Ns-5, Nc-5, B223, 61A, A5-
37, KK3, UK, NCDV strain®] 11287 ofzhe)
THE pattern© 2 VG SS 8918 4 A}

3. ELISAd]| 9|5t G typing

VP79 g G type ELISAC] 2j3] A% 3
© 1] inner capsid VP62] group A &9 epitopes}
¥h-g-8HE YO-156, VP69} ¥H-g-3to] subgroup 1
I & AR $2-37, YO-5 MAbsE A} &35
t}. VP4 serotype-spesific MAbs = group A 27 o
YQ-2C2, capture antibody 24 [18] VP7 serotypeZ
AA 3= G6, G10 MAbsE Al-&-3le] NCDV (G
6), UK (G6), B223 (G10), A5-37 (G8)S} B 3+
< wj] JBRO] group A, subgroup I19] serotype G6 &
Z7% ¥ o] NCDV, UK$} ¥] =313l o

4. PCR o} 2|5l G2} P typing

AFE FolA] AR A Zepntolg 2o X
Z ZEhulo| B A staine 2 ZF A Al ¥ ] gy
& AMg8te ZEputole] 9] G9 P typed 93
PCR Z3} VP4 gene alleles®] Z}z}oll th3l oli-
gonucleotide primerE 717 typingg Hgow
(Fig. 5), FolA] BAl Eehulolei 29 & F 28
"lo] 2} A~ strain Ns-5, Nc-5, Kawatabi, NCDV, B
223, UK, AS5-37% JBRE v|wd Aoz full-
length VP7 genee] 15} 2% @Al e
2 full-length VP7 gene2| primers$} copyZ o] &
8t} Z+ serotypeo] ¥ 5o length® DNA
fragments®] 22} FZol AA dHHIY}. 729
VP4ol] i3t P typing2] oligonucleotide primer<
e o2 NCDV (P1), UK (PS), B223 (P11)
s} W@ © JBRES B223 (P17 Zo] P
112 serotypeo] A% = o} (Fig. 6-A. B).

VP79 3 G typingS A% Aoz FF =2
Euto] 8 & straing] NCDV (G6), UK (G6), B223
(G10)$} ¥ w3} ) ELISA Ahs} 7o) JBR
£ serotype G6 2.2 43| 3 v} (Fig. 6-C).

» #

AFze EZdA E0E FolA7t 2 AL
3} 2 @ol WA P2 557) Agoz o
Age AT Jem gyAR A=st 2 bR
B3 AT A gol B3 F A{Folle 4
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Fol §91 B2 ALS Bl E40] 4
A @tk & AE 1 9900 bovine ZEpnto] g
2o 718k e JMgEta AFE Egd
A HAL g iﬂ%‘a}c’% Zehatol 2l & &4 [5,
: Aol A BAF A% Zebu
olg22hi= Aol WE A1 MA104 A Lo 7
Sl CPESH 99 (3lo2 94 ZEvlol
2l 22k Alo] T = Uk Plaquingdl] ¢35 #4
2] 163t PAGE®] 2] & RNA patten [11, 15]
o] NCDV, UK, KK3, A5-37, 61A, B223%}= 4to|
T <4 & U 1, Kawatabi (Japan)9} Ns-5, Nc-5
(FAN= v =8k oh 3 Jeju bovine Z e}
olgi A& ttration [15]3+ A3} RRVL} NCDV,
UK 2t} 28 1~3x10° PFU/mIc] ]t} JBRE)
titerE 3= °]7] 984 & plaquingd} passE A &3}
o A¥d Best ddn ARHY T pl
QUing T 2 kel o4 titerE Fole Ax H
4ol AU} Bovine f-af 2] Zebu}
]E}_ Fle F7/H9 G serotype (G629} G10)7}
A7We] P serotype NCDV, UK, KK39] VP4 &g
Sol4del wtel )& P1, PS, P11o] Slt}. o]
G serotype@} P serotype2 ZAAste FAANES
¥ 3, ¥4 3=2 2 bovine ZEHFo] ] o)A 2
RWH 02 2ol: G 9} P serotyped TR S gl
=8| RNA-RNA hybridization [21,22]3} ELISA
[17]8 PCR [17,18]] o] A A8} MAbsz
YO-150 (Group A), S$2-37 (Subgroup I, anti-VP6),
YO-5 (subgroup II, anti-VP6), YO-2C2 (Group A,
anti-VP4), G6 (G6-specific anti-VP4)E A}-&-5}o]
A F1= bovine ZE}H}o]E] A% G6P119] A3
o2 #E9lm, = RNA-RNA hybridizationo]
o3 = Al G6P11 serotypeo]ets AE o
At B 8 22 3 serotype2 8H3] 7] 98] VP72
first PCR (5" end 1-28, 3" end 1039-1062)=} second
PCR (3" end 1-28, G1 314-335, G2 406-425, G3
481-498, G4 669-688, G8 178-198, G9 757-776)
primers& A}-8-3}% 1 VP42) first PCR (5 11-32,
3 1072-1094)3} second PCR (5 11-32, P1 487-
508, P2 325-348, P3 733-753, P4 900-921) primers
€ A8 Stch &3 10pe] 4HE-& EBr 1)/
ml TAE®] 1% agaroseo|A] A7 E T Zs
23 JBRe] AP G6Pllolatm o H o]
NCDV (G6P1), UK (G6P5), KK3 (G10P11), B223
(G10P11)¥} th=1 G6 serotype UKS =AU}
3L P serotype2 B223¢9} =42 <& 4 At}

%o 2 FrIA Dol B2239 fFAMEHA| ‘H?i
27b 9ev, SFEs MAARE FAE Y
& Hgaw Fodg Argn AFEe 87
ol A Folx] AbSo] E AHE AT} 7)o"
7.

EE i)

o)

2 B

AFE FgA Fobx] AL AF 5o
Zetutol 2] =g 2] F MAL04A] 2o A A1 A
(CPEYE #Qlalglar, AAr@mA el <ls) &gt
How 2ehitelg]aqdo] BHEY o PP
A Gl &3] MA104 Al Xl ZHEE A& A 8ol
Stk AFE Hobxl mehvholEs (BR)
RNAE PAGEC] 9] genotypeE ¥413 23
bovine EF<2] 4: 2: 3: 2: patterno]A] 7t At
PAGEZ #41¢ Z3= NCDV, UK, KK3, AS-
3A, 61A, B223¢} Zto]7t 949low, Ns-5, Ne-5,
Kawatabi (Japan)?.:ﬂ-h H] £k ﬁfﬁg B2}
Plaquing %~ titer3t 23} NCDV, UK Ht}lE yo
1~3x10° PFU/mlo]lt}. RNA-RNA hy-
bridization®} ELISA % VP73 VP49 13}, 2%}
PCR A&-% 1% agarose (TAE+1 pl EtBr)oljA] =
719 %8 43} G6P119] serotypeo] 21T}

[U OEiLZE
a4 w2 lowaT 3 Paulw =}
Young Soo LyootHA}, 3} 2}

ol2]2, PCRE

o »

primersZ &3]

titration& A =9 & vl = StanfordtH 2] j}tﬂ s
Harry B. Greenberg Lab.oj 2] ¥ (Feng, Vo, Ludert,
Ishida, Tang, Gilbert)3} -4 2] ¥ L vkAl, 7
SATAL A AE, A FE, A FE, A A, T
= (F) o) B A A4l @ e =a

P <

ety

ikal
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