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Abstract

The sailfin sandfish Arctoscopus japonicus is a common demersal fish in the Sea of Japan
and one of the important fishery resources in Japan and Korea. Despite the need for information
on genetic population structure for resource management, population genetic studies in this
species have been based on only RFLP and sequence analysis of a part of the mitochondrial DNA
and classical allozyme analysis. These analyses have presented the roughly group structure of
the species, but have not resolved enough to mention the fine scale genetic structure within each
group. Here we screened microsatellite DN A markers suitable for fine scale population structure
from previously reported papers based on fit of Hardy-Weinberg equilibrium, the presence or
absence of null allele, large allele dropouts, and linkage disequilibrium. Using the resulting 10
loci selected, population genetic analyses of two sample populations belonging to different
genetic groups showed relatively high heterozygosity (H.: 0.764 and 0.755) in both sample
populations, and high degree of genetic differentiation between them (Fsr = 0.0709, Rst =
0.1598) which was consistent with predictions from previous studies. Furthermore, Bayesian
clustering revealed that group attributes can be correctly estimated at the individual level. These
results suggest that the 10 loci selected have the potential to make a significant contribution in
future population genetic studies of this species.
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reE
N H N B Arctoscopus  japonicus
( Steindachner 1881 ) X . » % /N ¥ F

Trichodontidae /% /™% JBIZ /M I 5 KA
MR O —FETH 25 (Imamura et al. 2005;
Nelson et al. 2016), AFE(TA R —> 7 i K
OV H AR, ALYEE O BGHIR FE 0 & =R

WA ORFEPER I oA L, iR BRI S
U TIfE ORE Y &8 O PEINYS; 2 ZRi1E ok
+ 2 REFEEAERE A R (Ml 1970; BE -
FHH 1986; Okiyama 1990; Mecklenburg 2003) ,
AFEOBEIEMESEICO VT, TadA
2RSS - M8 1984) X b= KU T (mt)

DNA Fi#figalk (WA 2004; Shirai et al. 2006;
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A5 2007) #8In~v—U—& LTHRLR
TkY, AEILFPR LD 3 SOREH S
N—TPFET D EDRENTEY, R
™ BIEF DR I FEIY & TR 2 AbiiiE K
SEyE 7 )V —7" (Southern Hokkaido: SH), H Zli
A C 3RK R TR T s & I S U LS
NENEINGEZIEKT 2 B AR V—T
(Western Japan: WJ) 35 X OVfiE- 5 U 770
— 7 (Eastern Korea: EK) (Z KBS TV 5
(Shirai etal. 2006), £7-. TN HD 3 FL—
7 OHIIT BRI E G IR R DA AT M
(ZEEDW TR & D IO R AE D EE B
DHNLE LTRES LTV D (R 1970; /)
AR 1981; AEF 2011),
BB A D & REEE X7 VLA
JEDBENTHORREL KB TE, ML LE
TRENREZ R 7ol 2 DEM E L TERIND
(#] 21X, Moritz 1994; Fraser and Bernatchez
2001; Palsbell etal. 2007), ¥ X DA 7
J—T WO FRRER O BRI ZE R TR TEITH &
SN TELT, AREO XY ETZ2ERE
HOTZ0IZIE, F5REEOBIBRIFHE L BN
R OBIRIZERIZOWTH LT D4
ERd D, b LRESNTWDREEMICER
HIZERBIAEL, R L~ THREEDH B
MTEIE, REFEDERF IR O REED RS
LTWTh, &RBECRT KOS %2 E
BEANZRO DL Z N TE, HERBEOMHETD
[EE R A RS2 Z LIS b DR D Z L
HrEsh s,
~A 7774~ DNA ~v—H—F, %
RERENEN DT U AENREL L, RO
HIBIEE S mV 2 & 25 (Guichoux etal. 2011) |
INFANZNZOWNTREER O BARRIZ R O R
72 5 NSRBI L~ L T ORI AT REIC 7
LT ENHIfEND, NEINZTRIE SN
~A 7Y% 774 K DNA ~——|ZId Park
am.@m@zmﬁibtlmfuhﬁé D
2B, 5 AL TIRE AR 7R OB 5 A0 3
Hardy—Weinberg “F-ffif (LL'F HWE &89 %)

XTI SN minbE L@ L T
W, ZTOFERTHDHT—TT UL KR
T T RRXAT VILIZONTIEEE SN
Thod. EHEERITO~——L L TD
A2 LD THRRT DUNERD D, —T7,
INENZDET D kEE B Actinopterygii & Xt
Gr LA E W~ AL 7 e T 5 A |k
DNA ~— 7 —23E S TE Y  (Gotoh et al.
2013) . T O~ —7 —RE S AFE O M E AT
WZEH T D ATReMED & 5, AAFSE TId, Park
etal. (2006) & Gotohetal. (2013) 23475 L7z
f?%v—tyb®$ﬁgxﬁu~:y7%
TV, NEAZ ORISR I LT~ A
sua%77 4~ DNA ~—H—%EETDHZ
LEHEBE LT,

Rk L OH

EALH

AHFZECliE. Shiraietal. (2006) % mtDNA
FREIEIR O R E S 5T CER L7 DNA H
YIND S Y ALEE KEE S LV —7 (SH)
DRI JOFEEREERE 7 v—7 (EK) @
SEO 2 AL (£ 30 fEIR, F 60
BR) 2R Lz, ZVv—7HNOREEE LT
TR REE, WLEAS A AU VEE R T
boHrEBEZBND,

<A 7u0%TF4 b~ DNA ~—H—DRJ)
—=y

AR THR Lz~ 70T T4 K
DNA AL & 2= D77 A ~—+& > k% Table SI
R, ZTHETICAF AT OENEEFN
fiEAT D 7= 9|2 Park etal. (2006) A3BAFE L7=7
FA4~—t > 8§, Gotohetal. (2013) D
H LM EEONH T 74 ~—11 &R
J—= 7 Oxtg L Liz, Park et al. (2006)
DAL, BENIZE T 2 BE TR OBIESY
78 HWE O T TOMRR3A0 70~ Bt LT
IRV &38R AUTE, 72, Gotohetal. (2013)
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DAL, E I NIZREO R THRITHS
(Imamura et al. 2005; Smith and Busby 2014)
WZTANFNE LRI ATV & HEE S 1
T % 71 ¥ 18} Cottdae D F1 3771 Cottus pollux
BLOT ZF A 71271 %} Psychrolutidae O 7 >
= Dasycottus setiger C PCR HilE NS HERR S L7z

JEAT e B AT
PCR #4iE1% Blacket et al. (2012) D J5ik
( Strategy I
fluorophores) (29t~ 72, 1 #iEKHT=Y O PCR
SO OREIEL, 7/ 2 DNA 0.8 uL (]9 10
ng/uL) . 2xGflex PCR Buffer 5.0 uL, tail A%l %
L7z forward 77 4 <~—0.15 uM, reverse
7T A4 ~—05 uM, PHEANT T A ~—
0.2 uM, Tks Gflex DNA Polymerase (TaKaRa Bio
Inc.) 02uL TH Y | EH/AKTHEZ 10puL (2
L7z PCR BUSHMEL, 94°CT 1 /3 HOEZE
PED#%, 98°CT 10 B DL, 58-60°C T
ISHHOT7T ==Y 7B L0 68CT30HD
R4 3848 MIKME & LTz, 1554172 PCR #
g PE# 12 > Uy TIE, GeneScan 600 LIZ size
standard (Applied Biosystems) & #:|Z SeqStudio

Singleplex using multiple

Genetic Analyzer (Applied Biosystems) |2 & -
THF Y 7Y —EBEXKE 21T - 1%,
GeneMapper ver. 6.0 (Applied Biosystems) %
WYz ) XA T LT,

T/ AT HROBIGTRT — 2
2T Micro-Checker ver. 2.3.3 (van Oosterhout
etal. 2004) 2LV FHEALICBHTHINLT Y
MAEBIOTZ =T UL Rey 7T U O
A M % Hf F L 7=, GENEPOP ver. 4.7.5
(Raymond and Rousset 1995) % VT, £
> HWE & O EMEZ MG 5 72 0 IEMERE
R E . BN o EH AR (linkage
disequilibrium: LA F LD 03 %) O A
RO ORI E L I L2 (o=
0.05), EHLHLDBREICENTS plEz~/L=
7T T s/ m (Markov Chain Monte
Carlo: LL'F MCMC &%) 7LD XA
X o THEE L (Dememorization: 10,000; batch

length: 100; batch number: 10,000), & 5iL7- p
EIZ DWW TITZ BB E DA D 5 —Flilaa
% WET D 72 91T sequential Bonfferoni 4fi IF % fifi
L7z (Rice 1989), MALDfEHTIZ L - T, Xv
TIUINRLT—=YT UL KRy T T T MIED
HWE 726 OB S 7, & HIZHWIT
LD DRRIZIRVVERL 2 RE LTz, £ D%, Z
U5 DFENLO N % Excoffier et al. (2009)
& Beaumont and Nichols (1996) @5k TEH
FhfE L7z (Fsr outlier test, a = 0.05)
Excoffier et al. (2009) @ FiEIZ DWW TlE
Arlequin ver. 3.5.2.2 (Excoffier and Lischer 2010)
ERAWTEITL, 100 OIEEREEN O T T
OaAFLERI2b— a3 % 20,000 [H]
MRS Z & T Fst DRSS 21572, —
77. Beaumont and Nichols (1996) & FiEiZ>
VW TIZ LOSITAN (Antao etal. 2008) % T
1Tolc FERSLENLDOFAEIZ K D Fsr fEDR
HEO3AR DHEENA T A ZR/ET D728, ffHT D
BROWIM Fsr 6% 2 BFEOMATIC L - THERE
L (47T a3 > ”Neutral” mean Fst). HERR%f
MR FETIVE AT v T U A RGERERE
FILO T T 50,000 [HDI 2 — g %2HE
1T U7z, W5 DT TN IR &
FUTZ AL 2 HOST TIE 2R W EENL &I L7,

K HBEFEAENT
A== T EInl~Ar7ahr74
N DNAJEN. O fm 7 AN HS & | MR
HIFRMT 24T o 7=, R & WL O AL I
E. AR JOUCERE & W ) M OE NS
£ o TR TE L AR & 851k
DELTWEZERT P A LS b
22 KUY ZDNAGHTIC L D RSN TWD (k
P54 H 1984; A, 2004; Shirai et al. 2006) ,
e Liz~A 27 a7 714 FDNAJENIZ
BOWTHRBEZREVDAAELTWENE H
ERRETT 52 LT, BE LB O AL
HIrCE D LB R, BIEMNEHEMEEZRTE
Kt e LT U (). B2 T U VR
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(ne, Kimura and Crow 1964) . ~7 o 25 & D
WAHE (H) . BERUNT nE2E EOBIEME

(H,) % GeneAlEx ver. 6.5 (Peakall and Smouse
2012) MM L, HAEALEHN :ou\@k&ﬁ:o
FRALE HI ] O AR /3L D FRJE 2 B & /sl
95728, Arlequin ver. 3.5.2212 X > T, Fsr
BIORHEEZH T L7, Fs1>08 X URsr>0
O e F B A ME I D W T 10,000 [E]
permutation test (a=0.05) IZ & > THRE L 7=,
BeE U7 AL &2 D TER L~ L THE O
BHEZ IR TE D0 E D MERFT D720
STRUCTURE ver. 2.3.4 (Pritchard et al. 2000)
WCEDRAUT I TR 7 BELOE
%53 538T  (principal components analysis: L4 T
PCA LT %) %1772, STRUCTUREIZ K&

BFRHT ClZAdmixture T F NV ERE LTz, 7255,

FEARY A XDINE o felzsh, T CIlTEmI
T & U CHRBEEI I S AL O
2 &8 L7z (LOCPRIORA 7> = V), %
1A @ Admixture proportion % 1,000,00011{% D
MCMCIZ & > TR 72 (FARIRREIZ & 5 413
500,000 AR IZ >V Tldburn-in L72) . fcii7e
7T AL = (K) ZRET DD, K=1-6
EARE L, KD TORIOIMAT U 7= fighir %
179 Z & T, 4K¥iatfE (Evanno et al. 2005)
RN LTz, 723, —HEOMHTICB W Caff %
MCMCIZ K> THEE L, MEIZSDWTiE~=
27 VTHER STV D HCEE LT, 4KD
7> & fgii & H W S 72 KIZB T 56RO
fiF T #& S 12 2 W\ T i CULUMPP ver. 1.1.2
(Jakobsson and Rosenberg 2007) > Greedy 7
T Y ALTER LTz, PCAIZIEHFTSFER
ver. 3.6.3 (R core team, 2020) D /X < /7 —aded
(Dray and Dufour 2007) (28 % 41 % dudi. pca
%A AV, ERRSY A 2 T7Io0n T,
ERIEHISAICITBT D95%E X[ A S /7
—ggplot2 (Wickham 2016) Dstat_ellipse B4k
TRD, AL L7z, ERSICRT 24
ME2302 . b L0220 FTHDHT Y
JWEL FRIZ. ZOERDITKT 2HHER & D

L, AL OBGIZERZ B L TV
D AL B T LTz

FER
~A27v%75 4 DNA EfLOR Y Y —=
V7

2N —=2 7 LI 19 LD~ A 7 o
774 K DNA LD 5 5, 10 BT (DRSS,
DRI148, DR225, Orla2-91. Orla3-65. Orla5-131.
Orla9-204 ., Orlal6-32, Orlal7-188 ¥ L O
Orla21-231) TIEIAT U, =Y T UL K
7277 v~ HWE 75 Ol L VLD 28
Mt &7 sy> 7= (Table S1, Fig. 1), —J7.,
Orlal2-160, Orla20-134 3 X O Orla22-135 @
3 LTI RN A 235 B Av7e > 72, DR72.,
DR265 35 X O Orla8-113 @ 3 JFENLIXHEMEKT
DELNTE b OO, FERFRAHEIEET 232 <
RSN, V= ) XA TRHER- T2,
FeDMEN.D H B, DRIIS 1XEFICHE VT,
DR55 TIEM 7 OEALHIC B W TR 3
BAFE DBIZES HWE OHIFHED & A B2k
il LTz, F£7-. DR285 TIIERNBIRS
nipnot=, Lhko 9 AL (DRSS, DR72.
DRI118, DR265, DR285, Orla8-113, Orlal2-160.
Orla20-134 3 X Orla22-135) 13SEME 5
HOFRHT I XA & I L7z,

APV == T NALTHEAMIZBIT S
n, Df/MEIX DR148 (JEE) @ 5, RKRMEIE
Orla5-131 (RLE) @30 TH-7= (Table 1),
na OYEYEITIERE T 12.1, RET14.8 ThHh-o
720 — 7\ ne DF/IMEIL DR225 (FLE) O 1.4,
KIENE Orla2-91 (ALE) @ 222 Tholz,
ne DYEHEIZEFET 75, AE T84 Tholz,
BIENZ I D Ho 1X DRI48 (JE/:) T 0.200
b /NEL, Orla2-91 (L) T 1.000 & &%
HLRED -T2, HoDEHEIZER & ST
NWZEH., 0.760 £ 0.773 ThoTc, Hed H, &
[FRRIZ e/ ML DR148 (JBf#) T 0.187, F K
EIX Orla2-91 (L&) T 0955 £ 7257, He D
IR AT 0.764, fLE T 0.755 Th > 7z,
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Fig. 1. Electropherogram of the 10 microsatellite DNA of the sailfin sandfish.
Three or four loci were multiloaded in the fragment analysis (3 panels).

Table 1. Summary statistics of microsatellites DNA loci in two populations of the sailfin
sandfish. n,, n., H, and H. indicates the number of alleles, the effective number of alleles
(Kimura and Crow, 1964), observed heterozygosity and expected heterozygosity, respectively.

Sample population

Panel Locus Akkeshi (Pacific Ocean) Mishima (Sea of Japan)
Ha e Ho/He Ha e Hd/He
1 DRI148 5 1.2 0.200/0.187 6 1.8 0.433/0.441
DR225 10 54 0.800/0.814 6 1.4 0.233/0.271
Orlal7-188 6 4.5 0.900/0.776 6 3.8 0.933/0.739
2 DRS5 16 113 0.900/0.912 21 143 0.933/0.930
Orlal6-32 10 2.8 0.767/0.642 12 6.5 0.733/0.847
Orla21-231 16 9.5 0.833/0.894 17 9.1 0.867/0.891
Orla2-91 24 18.8 0.933/0.947 29 222 1.000/0.955
3 Orla3-65 8 49 0.667/0.796 10 4.5 0.833/0.778
Orla5-131 18 129 0.900/0.923 30 16.1 0.867/0.938
Orla9-204 8 3.9 0.700/0.745 11 4.1 0.900/0.756
Mean 12.1 7.5 0.760/0.764 14.8 8.4 0.773/0.755
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HSTHERRE DGR, Orla2-91 & Orla21-231 13
Excoffieretal. (2009) & Beaumont and Nichols

(1996) 7 O FETHNIHENFTER Sz (p
<0.05), DR5. DR225, 3L Orla5-131 12>
VT Excoffier etal. (2009) D5 {ETOHH
SEMERFERI S T,

KB FHIRAT

BESN~A 7% 754 | DNALO
MDD B, Orla2-91 3 X Orla21-231 O 2 JiE
PLIZHRSIERFERA SN Z L0, EFERE
FRIRATIZHS T D AL D DAL O 58 % A
T L0, ST AL 8 JENL. DD T —
A% b EFEFRNITR 2 FENL B GO T4 10
NDOT—%t > MIxt LU THEIT L, £
DOBIEHIEICBI LT, BHENT Fae B &

Y]

(

) o M cluster 1 [l Cluster 2

Assi%nment
probability (q)

o
o

O Rt I, HNi7e 8 JEL DT —H & v N T
1% 0.0709 & 0.1598, 4 10 JEANLOT — X & »
K CI% 0.0533 & 0.1159 T, Fst B L Rer 1
XELLDOT =2y MNIBWTHHEIZ 0
I HREL (p<0.001), Rst DAEA Fsr Dl
Z bllof-, F2. REMOT -2y b &
D BN 8 JENLDOT — Xy NDFH Fsr
& Rst & HITEWEZEZ R LTZ,

STRUCTURE 2L 254 VT 7 T AH
Vo7 Tix, EBH07—4t%y MIHESN
TH K=2 ORFIZAK EIT IR E 720 (Faz
JENLT— 4 & v b:In P(K) =-1938.7, 4K = 10.
6; ®FENLT — X% v b ln P(K) = -2694.7, AK
=5.1).2 DOBBHI T T A X —DIFAENRIE
ahiz (Fig.2a), K=2 ® & & @ admixture 7
2y MIERT L L. REOMEENRET 2

K=2

Mishima (Sea of Japan) Akkeshi (Pacific Ocean)

(b) _0°

c 04
0.2
0.0

ensity
o
[=>]
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[] Mishima

PC2 (6.5%)

-2 -1 0

PC1 (12.1%)

Fig. 2. (a) the result of Bayesian clustering analysis computed by STRUCTURE software
under the optimal number of clusters K = 2 suggested by 4K value (Evanno et al., 2005). (b)
the density plot of the 1st principal component and (c) the scatter plot of the 1st and 2nd
principal components. Each plot represents samples and the circles indicate 95% confidence
ellipsis of the populations. All these results were analyzed based on 8 neutral loci datasets.
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7 IAL—1 & BREOREENFETL T F
2BE=2 I, EHbb0T7T—%ty
MIES T TH ., FEEKD 7 T A H —~
DIFEEE®RT D ¢ HITWTnb 095 Lk
EEVMEZRLTEY, 2 DOEAREROE
LIRS B 72 D Z E A & 7e o T2, HERE
SNV T AE—1 D~T O S EOBRHE
He 1XHSLEA T — 4 & > BT 0.773-0.779,
BIENLT — X% v R T0.811-0813, 7 T A X
—2 O H IS T — % & M T 0.749-
0.751, &JENLT—% & v F T 0.786-0.791 T
bolz, PCA DR, EHLELDT—FE v b
IZBWTH, EZHE—ERIBERE RLED
EAERB OENEZHIA T O/mR LR
(Fig.2b) ((f— oy & 5-3.1%, P T
—4#tw FT 12.1%., & 10 BT —F &y
KT 10.0%), ZDH—EHSICBIT AR TA
R OHRMEIX, DR225 2B 57 UL 188
(LLF. 7 U VX DR225' D X 9 1ZR) T
KbLR&EMo7 (B EMNT—HF & v b
0.548; EJENLT —H & v +:0.535), F— 1AL
IR B IR AR REOHIRMED 0.2 28 %
BT UNANREENTWZDIX, Orlal7-188.
Orla9-204, DRI48 O 3 JELL T, ZHHD D
©. DRI48%', Orlal7-188°", Orla9-204°7 1%
JE T, Orlal7-188"% & Orlal7-188°%, Orla9-
20477 13RS OIEARERNZ BV THEED S5
o7z (Fig. 3)o VLEOTIZE D . WTho
T—HEy hEHWTHERL LEOER
SEMP BRI BT D Z ENIRFE T,

B

INB NG DIBARKIE RIS DT IZ B
THEREEDNDS~A 7% T4~ DNA
JEAT % BEH (Park etal. 2006; Gotoh et al. 2013)
DT TA~—Fy hOHNDL, FLWIEFR
IR REM DA EE, AT VLB LT —
TUNKRa Yy TT U NOFE HWE 75 Oift
PLOAME, S52 LD OFMEICEY 27 ) —
=7 LTERER, 10 B2 ETE T, Eo

Allele size (bp)

Allele DR225 Orla17-188
frequency
10| O 209 o
215 Qéus
0.1
210 207 O O
205 ©
5 205 C) O
200 e ° 1) (:)
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Fig. 3. Allele frequency and size distributions for
the four loci with the highest contribution to the
first principal component in PCA.

JENLIZDOWT b2 E L CHEEY 2R TE
T )AL TICMBIZ RN, S%O
NG N2 EIROERTBAR TR 5V TR
ArEchr BN D,

Dewoody and Avise (2000) [Z¥fEFEf 12 fil
THXbnhlie~vA 70T I7 4 b~—F—
AP 66 L) OERMEEZFARTL A, F
BT U (n) 1% 19.9, AT 0/ E
(Hy) 1X0.77 THY, ZOMEITHEAM (n, =
9.1, H, = 0.54) <°iifl[alEf (n, = 10.8, H, =
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0.68) LKL CTHEICKEWZ L&RLT,
Z O, HEPE R RK SO Rk &
el U CHNERY A X (V) BDREWI &I
ERLTWDEEBEZBNTND, SRERES
T2 10 FENL DFEARHIZ AR ML, 2D K 97—
PR 7320 PE S D SRR ME & [RIRR I LR & 20
o7z (Table 1), /KPEEWR & L CTHREFIH S
BHINHINE D Nelk, LFLOATHIZE THig &
T A O EFSE & FIRRIS . AR Ao i =]
Tl LT REWETFHEIND, LM
ST 6D~ A 7 a% 774 ~ DNA FEL
DIERVEFIAZANZ OEFIZEBT 57 ) L4
KOBIBIZHEEZRY R <RELTND D
DEEBEZBND,
BEINT 10 BN O~—T—F% v MK
S ERBEBEFOMRNT 21T o TofE R, BREL
RS OEARLFNT R 58BN T AKX —
Wbz (Fig.2), £, WHE L Fsr 72
TR R fEIZOWTH 0 LY AEITKE
W EAPIRE NI, T AU, WEARLEN T,
TYUNOBE T TR, 77U AHDY B—
FEDBARIT B EORAE T TWD Z L 2 EE
LTWb, TULHNDY B— MDA
BPRELCTND Z &k, EHAPRREES L TLL
e, %M T B — FOEENMS L TAEL,
IO REHPFIZERE SN D T2 D+41 7l
IR L CWDA T L MIRTHZ LR TE
% (Hardyetal.2003), Z 9 L7=f5%IE. i
F TSN TE AufE R R & A
KWDONZNZ TREI N TV DL RE B RE
FHY, EEEETFRI AR (Ml 1970; /K -
N 1981; FEEF - MEH 1984; HIA 2004,
Shirai etal. 2006) & F/E L2WEEB X2 HND,
PCA OFER, 2 IEALHIH OBIZH AR %
H72 5 LTW=DI Orlal 7-188. Orla9-204.
DRI48, DR225 O 4 JERNI CTH D Loz,
ZDH Y, Orlal7-188, Orla9-204, DRI48 D
7 UV OFSEIT 2 AL TIEIT @ CHE
DEI D LN R TH 72725, DR225 Tix
FEDT Vv (DR2255%) OBEFEN KX B

STV, Zhvh 4 JENLOT U VLR & §f -~
HZlicky, Al Ly AREIgHroxtg &
L 7z AbHEE KEE 7 L — 7 & sl B R
N—T DB FRETH D EEZHND,

&l x DFERLZER T2 & Orla2-91 3 XY
Orla21-231 13D JEAL & bl U CTHEIZ Fst
EPMELS . EBHLOHETH PALENER X
iz, TAUTIE, D ORI B IREIR N
B CTnBHZ e, FRE, vA a7 I
~ DNA OERER T v ZANAT v U A
A THDHTDITAE T EIRERERIZI - T,
FEHIFE 72 EH T U ABRERFIZAET (size
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