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Abstract - This study was carried out to address an efficient in vitro regeneration system from seed-derived callus of
Phragmites communis, and to evaluate genetic variations of the regenerants using ISSR markers. Shoot regeneration via
calli was greatly influenced by N6 medium compared with MS medium, and plant regeneration frequency was 90% in N6
supplemented with BA 0.25 mg/L and BA 0.5 mg/L. According to ISSR analysis of the thirty regenerants, out of 94 loci
detected overall, 16 were identified to be polymorphic with a rate (PR) of 17.0%. The mean gene diversity (%) of different
in vitro condition was 0.03 and ranged from 0.008 for N6 with BA 5 mg/L, to 0.040 for MS with IAA 0.1 mg/L+kinetin 2
mg/L. The results indicate that the regenerants have a low genetic variation, and ISSR analysis is effective to detect genetic
variation of regenerants.

Key words - ISSR, Genetic diversity, Phragmites communis Trinius, Regeneration

M

Ztl\(Phragmites communis Trinius)+= 2K Gramineae)oj|
Solt odRRA $, 09 U8 Aol FUUE 5
SRS TRl A ofgttho]l §A| E3ZIITHKohl et
al., 1998; Lee, 1993). Syl A= A2 o2 x}AY5HH,
7tes 5ol o8 @d% 8E HSHAAHF= phytoremida-
tion 27, 7HEARR, 2284 So de] ALEE|T gk
(Koppitz et al., 1997, Ziedler et al., 1994). E3] thAAY w1}
A= 7§ Hiol @A fgFo] gal, AJufA] H]Z o} o]
A8] 227} Ho] vjol o117 A Ul FEHolt)

* AKX XHE—mail) : chbae@sunchon.ac.kr

(Kim et al., 2011; Lee et al., 2008; Park et al., 2009).
A1=0 7IWeifs Bt TEde Ad 225 UL
= 45 4 olom, AEA AEshs AEA ALY 14
54 o= A2 EdA Y FRet w2 2ol o8 2
A G W= Ao R AEA QtHChu et al., 1975; Karp,
1991; Muhammad et al., 2008). 7| WejoF 24 2 Lojuh=
S04 wol= 35 4 g ARBAEA ] 242 of
Eojleh 7|y Akl yelus 504 #olel A
A| 3L o](somaclonal variation)«= EHFH T} FAIA| O] 42
T2A FFAE HolE YOo7ItKGoto et al, 1998;
Martins et al., 2004; Peschke et al., 1987; Zheng et al., 1987).
olejgt ol Hjxlo] H7lehs YR AR A(Goto ef

1998; Larkin and Scowcroft, 1981; Zhou, 1995)0]4 #}7]7F
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Aei(Phragmites communis Trinius) A43A1E o83 7] A4 AEsel AEsRle] $a4 they

Athul 2K Goto et al., 1998; Martins et al., 2004; Modgil et
al., 2005) o= Qs WAsh= Aoz defA ok Aa
VA Prunus dulcis@] RAPD 2 ISSR B-Al(Martins et al.,
2004), Malus pumila®] RAPD E-A(Modgil et al., 2005),
Pinus thunbergii®] RAPD £-4|(Goto et al., 1998), A7]7} 7]
U vjeFe =K Cymbidium goeringii)It SHEHC. kanran)®]
2] HolJ(Ryu et al., 2011) 52 oA 7] Z7]
Zr okt H7beE AR EEE Y 5ol mhet #loldal
2ol 7} Qlere Harskal ik

SUO] theret 44 Wol SAE
Gt EAA7E AGE AL Qle}. o] F ISSR mhA= Tt
HHE A E A} npA = SSR wpA o= o] S
A Aaef Aol Hax| grob ARgstr]of wll-p- He|sirt
(Fang and Roose, 1997; Tsumura, 1996). E3F AFLP
(amplified fragment length polymorphism)}Xth #}A o] 7ick
S}al(Russel et al., 1997), RAPD 2 th= primer & Th& A Wl
Ea7t o @O m(lruela ef al., 2002), primer£9] =2 A%
==ot § 71 M uiEo] RAPDEY Aeksial A|E o]
SRt eS| A= Aol UtKEsselman et al,
1999), 53] ISSRO| BER 5 Hh AL 218 A= A
Aol AA FHstaL w=A Halsto] fHA; Ao HE
oA 1 9840 =ET 9tGodwin e al, 1997;
Russel et al., 1997).

RS A E|RA|(Phleum pratense L.), AM(Miscanthus
sinensis var. purpurascens RENDLE), S%C)(Zoysia japonica)
5 oot w3t Ao Tluoe] oJg (U4 Bl
17t =R O H(Bae er al, 2001; Cho and Byeon,
2011; Lee et al., 2008; Park et al., 2009), Zrth+«= AJAZ A A
A g]o] W& o7t micropropagation H]xl(Poonawala ef al.,
1999), A A|ZHjESK Lauzer et al., 2000), HjFz7o] o
B3} 717KStraub ef al, 1988), AHA % W zEs}
(Kim et al., 2011)°] Thgt A+ & thefsiA] 2g)=glom,
A ool et A= RAPD uhAE ARE-Sto] Tt
2| &(Phragmites japonica)?t +A1¥HA| EA(Kim and Kim,
2009), AHZFA o ©E Hol(Guo et al.,, 2003; Vladislav et
al., 2007)7F A= Lot ZIUuEleF AfEakA o] Holof

gt A= Sl AAolth

2 ATE £8 REA S Zee] ZIHA A
2 sy, AEet ASAe 984 Bepn Holde

ox

3to] AlBALY AF) o] 7| 2ARE AlFstaL 45

A
X
et

s

A=A A Al s7HEE7)AA st o]
&atgleh A A2le 1 mm A(7] X2 2E, Korea)
o83t TAE AFT F 1 L w79 2o FAE A
gt} 7ieteks A ISk AEARE o] &3k
ol T J5FAE 70% ethanolof] 1523t EHAE
g B ReR 39 pAShL ARt ASFAE 2%
NaOCl g-fo] 1583t Rt shglrt. <54k EHo]
HoRle B §AS AAS] felM BESRER 1
1A 0233 AT F EdE oA = FEE AAAA
FE AR ARSI

Bea $= L A

Rzt A A As 7] ©J31e] 24-D(2,4-dichloro
phenoxy acetic acid)} BAS Z-8&37H2,4-dichlorophenoxy
acetic acid 1.0 mg/L+BA 0.1 mg/L%} 2,4-D 0.5 mg/L+BA 0.1
mg/L)3+ MS 7] &4} X](Murashige and Skoog, 1962)0] A&
Agste] A AE FEskgley ARG A2 120
HR sHrE o 2 & 6007191, 24£2°C, 16 h light/8 h dark,
20 umol/m*/sec FZACZ vjokS AT S=E A
Bl A7) 2 0IA 253 1A 0= Aok sk, vief
455 AP 20704 kRS R A A feas A
Shoick HjX19) pH 582 WA skl

A A2HE AEA &3

ot FARNE SuE 474 AeAS MSHA]
BA, TDZ, kinetin Z}Z} 2.0 mg/Lo]l IAA2} NAA 0.1 mg/LE
747} #7Vat w22} N6(Chu ef al., 1975) B Z]o] BA 0, 0.1,
025,05, 1.0, 2.5, 5.0 mgLE =@ 2 a3t vjjo]A] &
U3t FAoll A FA1E A AE 2442t 10704 3RHEC = 4
F2EujeFsto] 1 em o) At A& Ast A = 7H=s)
et A22He A= MSujAjo] Alchujefste] Heday
= 5 & A8 AEEEFH) o4, Auisto]
DNA FZof o]&sI3ith
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Genomic DNAQ] £a] U AA]

ZIHugeell o3t WMol S EAISHLAF FURE FAlelA
Frefet A AE AQEet A A F Az Adskeol =
AE 1071 Z3HTable 5)oflA] ZH2t =3He 37]A|14] Z- 3071
A2 glAke s CTAB H(Fang ef al, 1992)©.8 DNAZ 3
391tk DNA s% =42 UV/VIS Spectrophotometer
(UltraspecE] 2000, Pharamacia Biotech, UK)& ©]-8-35}%. 0.0,
FFFEe 20 ng/ul2 3|A33IT

ISSR £4

207112} ISSR Z2}o]w(UBC primer Set No. 9, University
of British Columbia, Canada)= of|H]A3]-& AlA|oE 9] ulf
=7} okt 127]2) mafo]m S Algjslo] ISSR 410 of
251 tHTable 3). PCR ¥ o] A2 2 50 ul 2 3
DNA 20 ng/ul, Tag polymerase 1 unit, 10xPCR reaction
buffer(10 mM Tris-HCl pH 8.3; 50 mM KCI; 1.5 mM
MgCl,), 0.2 mM dNTP, 10 pmol Z2}o|HE Eg}so] AR
3tk PCR W3- Gene Amp® 2700(Applied Biosystem,
UK)Z AHg-ate] 94C ol A 5E7F 7] WAl 94T of
A 4527} denaturation, 48 C of|A] 4557} annealing, 72°C of|
A] 18 3027F extension 403 =33t & HEHoz 12°C
o4 THIE ESAZ F FRT PCRO] PR Fo
ZFEZXE-S Lapchip GX electrophoresis system (Caliper life
science, USA)S A&3to] =S E0l5}4itt

dlolg £4

ISSROJA] EAE DNA WHE A2 o|X4E o] 8-5f
ME 5o w2t 13 002 data s FEASIIL T4 W&
(PR), S92 B G2} SR §7%
(ne), A oM, AFHE FAH ARE
POPGENE Ver. 1325 o]|-&3d}o] EASI9ItiKimura and
Crow 1964; Nei, 1973; Nei, 1978).
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AEFTAZEE AEA AR

A FARTE AYAE [FreskalA} MSujA|of| 24-D
0.5, 1.0 mg/Le} BAE 0.1 mg/L s==2 747 S371sh uf
oA BjoFst & AeA SEES RARE AuKTable I,
Fig. 1-A), 2,4-D 1.0 mg/L+BA 0.1 mg/L %]l 4] 65%, 2,4-D
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0.5 mg/L+BA 0.1 mg/L 2|0l 4] 45%= 45~65%2] e A
7} fr=E 3 ol= Kim et al2011)0] ZHjo] A< FAF
oA AelA FIi2A] 2,4-D9F BA E8A T 23olA 80%
ool Aejart fied At "9l S Ao st T
o] 2,4-DZ 2|3t A2l 69~85%(Cho and Byeon, 2011)

Fig. 1. Plant regeneration from seed-drived callus of P.
australis. A: Callus induction from mature seeds of reed in
MS with 2,4-D 1.0+BA 0.1 mg/L after 4 weeks, B: Shoot
induction in MS with 2.0 mg/L of kinetin after 4 weeks,
C: Shoot induction in MS with kinetin 2.0+4NAA 0.1 mg/L
after 4 weeks, D: Shoot induction in MS with kinetin
2.0+IAA 0.1 mg/L after 4 weeks, E: Shoot induction in N6
after 4 weeks, F: Shoot induction in N6 with 0.5 mg/L of
BA after 4 weeks, G: Shoot induction in N6+BA 1.0 mg/L
after 4 weeks, H: Shoot induction in N6 with 5.0 mg/L of
BA after 4 weeks.

Table 1. Effect of plant growth regulators (PGRs) on callus
induction from mature seeds of Phragmites australis

Plant growth regulators No. of seeds Callus
(mg/L) cultured  induction(%)
MS” + 2,4-D 1.0 + BA 0.1 360 65 + 3.9
MS + 24-D 0.5 + BA 0.1 360 45 £ 4.6

“Murashige and Skoog's medium (1962)
YAll values are mean £ SD (n=3).



Atl(Phragmites communis Trinius) 5SS o183 7|U] A2 AEsiet A2t f44 v

Table 2. Effects of PGRs on shoot regeneration from callus
of P. australis in MS media with different combinations of
plant growth regulators

Basal PGRs TDZ Kinetin BA

Table 4. List of ISSR primers, sequence of the primers,
number of total bands and number of polymorphic bands
generated by ISSR markers in regenerants obtained from
various conditions of media”

medium (mg/L) 2.0 2.0 2.0 ISSR Primer Sequence” TB* PB” PR’
NAA 0.1 36.6+11%" 80.0 + 10%" 36.6 = 11%" UBC 808 (AG)8C 8 1 12.5
MS* TAA0.1 50.0+10% 83.3+£11% 50.0=+26% UBC 809 (AG)8G 8 0 0
- 40.0£10% 86.6+5% 36.6+5% UBC 811 (GA)8C 4 1 25.0
*Murashige and Skoog's medium (1962) UBC 812 (GA)SA 3 0 0
“All values are mean+SD (n=3). UBC 813 (CT)8T 6 0 0
UBC 821 (GT)8T 10 3 30.0
‘ ' UBC 827 (AC)8G 5 2 40.0
Table 3. Effect. of BA concentrations Qn 'shootlng frpm UBC 835 (AG)BYC 1 3 279
mature seed-derived callus of P. australis in N6 media
UBC 840 (GA)STT 8 2 25.0
Baza.ll ?rowth . Shoot in$10tion Shoot length UBC 841 (GA)BYC 1 12.5
t t
media regulator(mg/L) _rate(%) (cm) UBC 842 (CT)ISRA 12 3 250
- 86.6 = 12° 55+ 1.2
; UBC 847 (CA)SRC 11 0 0
BA 0.1 833 £ 15 8.6 £ 2.0
Total 83 16 17.0
BA 0.25 90.0 £ 5 113 £ 2.0
N6 "Media conditions with various kinds of plant growth regulators
BA 0.5 90.0 £5 146 £ 1.5 were included in Table 5. A total of 30 samples (3 samples per
BA 1.0 86.6 + 23 10.0 = 2.0 medium) were used for ISSR.
' ' ' ' ’PB: No. of polymorphism bands. “PR: polymorphism rate (%).
BA S0  700+10 7.0 %20 ponmO® ponmoR o

YN6 medium (Chu et al., 1975),
“All values are meantSD (n=3).

Aol GERTHE folS ekl wh, Bt 2L o
w0 24D Aelh Aelx fumo| Avpoleh A

(Sopory and munshi, 1997)2} E] A9} AA) F2Jof| A T
A GEA] 24-D 1.0 mg/LE 3k MS i || A] 60% W<
o] AYAv) = Aol G tHLee et al, 2008;
Park et al., 2009).

e AeiriE AEA ARskE wEsk] $18] BA,
TDZ, kinetin Z}Z} 2.0 mg/Le} NAA, TAA 0.1 mg/LE E3H5H
MS TAjR|o]| A AZ wjokst AIKTable 2, Fig. 1-B~D),
A 97 Aej oA Alzs Arslrt ojihth AolE7d
Q1 kinetin 2| 2]oll A S419] F7e} Adaglo] B 83.3%2
E Askes YERSLLL T1AAS &85 NAAE
8% gt vk 22 AEIES eI o] Kim
et al(2011)0] MS TR o] kinetinZ} BAZ 1.0~3.0 mg/L
TEE & Asto] 8~43%, 1E|al MS TR0 A

56%9] A Wl Zlof Hlste] NAA, IAAQL TDZ Y
BA E£83g|oA= GARE $230ln, NAA, 1AAS} kinetin
SEA A= 20% oMY & FEolth

N6(Chu ef al., 1975) HjZ]o] BAS 0, 0.1, 0.25, 0.5, 1.0,
25,50 mgLo =2 theAjalsle] Ay ARHE X209
A 8312 32FsE A3NTable 3, Fig. 1-E~G), BAS #7}s}
A gz HiA o A 86.6% 9] MR A7} fEE Gl om,
2.5 mg/L BAQ] HE]A] 90.0%2] W= Alz7} S=g ut
3, BA 5 mg/L Ao AL 70.0% 2 938 7hasteict Al
%29] ZJo]i= BA 0~0.5 mg/L7}A]= Z7}510] BA 0.5 mg/L
oA 14.6 cmZ 7F A7 LERFow, BA 1.0 mgL 0]
FrolA= BA vt F7hetol| whehAl fashe Aol
rt. o] Ail= 2 AolA MSHiX|O] NAA, 1AAS}
kineting Z39tato] Yepd A% AE3HE Bt &7 Yepd
Zolm, vofA] MSHEjA|2} N6 vj2| & Blwgt Ay} el
FEot AlzEste] Newjx|7l adpAolet: AFAT
(Muhammad et al., 2008)2} A A& & uf 3t} A&
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Fig. 2. Diagram of ISSR electrophoresis photograph for 30 in vitro regenerated plants of P. australis. M: ladder maker
(Lapchip GX 1500 bp, USA) Lanes 1 to 3; MS with kinetin 2.0 mg/L, Lanes 4 to 6; MS with kinetin 2.0+NAA 0.1 mg/L.
Lanes 7 to 9; MS with kinetin 2.0+IAA 0.1 mg/L, Lanes 10 to 12; N6, Lanes 13 to 15; N6 with BA 0.1 mg/L, Lanes
16 to 18; N6 with BA 0.25 mg/L, Lanes 19 to 21; N6 with BA 0.5 mg/L, Lanes 22 to 24; N6 with BA 1.0 mg/L, Lanes
25 to 27; N6 with BA 2.5 mg/L, Lanes 28 to 30; N6 with BA 5.0 mg/L, respectively.

Table 5. Measurements of genetic variation of P. australis
cultured in media supplemented with different plant growth
regulators (PGRs)

Media supplemented

No. with PGRs (mg/L) na" né B PR(%)
1 MS + kinetin 2.0 1.08 1.06 0.035 8.06
2 MS+NAAO.1+kinetin2.0 1.06 1.05 0.027 6.45
3 MS+IAAO0.1+kinetin2.0 1.10 1.06 0.040 10.75
4 N6 1.06 1.04 0.025 6.45
5 N6+BA 0.1 1.07 1.06 0.034 7.53
6 N6+BA 0.25 1.09 1.05 0.035 9.68
7 N6+BA 0.5 1.04 1.02 0.014 4.30
8 N6+BA 1.0 1.04 1.02 0.014 4.30
9 N6+BA 2.5 1.07 1.06 0.032 7.53
10 N6+BA 5.0 0.02 1.01 0.008 2.15

Mean 1.07 1.05 0.03 7.23

“na; Observed number of alleles, *ne; Effective number of alleles,
“h; Nei's (1973) gene diversity, “PR; polymorphism rate (%).

o] B4 o2 WAtk E3kKim er al(2011)0] MSH|| & 7]
Sl E i e e B b o o B e A B
oF 25% A w2 Ads HolFal gl

i}
2o A HEAHE AESAA =SHIZ AAHIE ez
A

alol AR 1025 30442 2403 23, Zefolw]
MEl 24 370(UBC 812)0)4] 21 127H(UBC 842)&
ot Zafolm) 23hd FHat 7.8371%.20, 47 Zeto|u(UBC
809, UBC 812, UBC 813, UBC 847)o)| A= X5 FLst ul
Tafels Hlok oA WES] = 24 17H(UBC 808,
UBC 811, UBC 841)o]4] 2t} 37H(UBC 821, UBC 835,
UBC 842) Afolz 4t thgd Wi=s 133707 A=t
(Fig. 2). 2o A3t ASAA SFHE F 9470
o] W= 5 16719 o4 e yeht 17.0%9] oA
Hl&S YRRl of= MSHjAlo] thefst Ag=d=4
2 drlete] 4L Jatropha curcas® 7AE| 25 RAPD R4
slo] A& 91.12%(Jikku et al., 2012), A717H8) 7| vljoF
H F7hat gheks ZH2F RAPD 4 (Ryu ef al., 2011)5}o] &=
S 26.4%2} 36.1%, T12]aL 47]9] R oA 37t Aty
ek ISSR EA415k0] Lehdt 51%9] tha A HIE(Guo et
al., 2007) Eot @2 oz 7Y vigE AES 4
Ao kgt Holglrt.

A B=E 2t wiAle] 2498 A

2

e

oflt
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Table 6. Matrix of Nei's (1978) genetic identity (above diagonal) and genetic distances (below digonal) among the DNA
samples of P. australis from MS and N6 media with different PGRs”

1 2 3 4 5 6 7 8 9 10
1 * ok K 0.9638 0.9429 0.9527 0.9494 0.9804 0.9511 0.9366 0.9758 0.9707
2 0.0369 * ok ok 0.9828 0.9791 0.9738 0.9709 0.9444 0.9365 0.9700 0.9620
3 0.0588 0.0174 * ok K 0.9648 0.9808 0.9557 0.9514 0.9566 0.9577 0.9413
4 0.0484 0.0212 0.0359 * ok ok 0.9730 0.9580 0.9311 0.9193 0.9538 0.9626
5 0.0519 0.0266 0.0194 0.0274 * ok 0.9616 0.9556 0.9607 0.9616 0.9666
6 0.0198 0.0295 0.0453 0.0429 0.0392 * ok K 0.9796 0.9619 0.9853 0.9787
7 0.0502 0.0572 0.0498 0.0714 0.0454 0.0207 * kK 0.9768 0.9574 0.9373
8 0.0655 0.0656 0.0444 0.0842 0.0401 0.0388 0.0235 * KK 0.9666 0.9341
9 0.0245 0.0305 0.0433 0.0473 0.0391 0.0148 0.0436 0.0340 * ok K 0.9786
10 0.0297 0.0387 0.0605 0.0381 0.0340 0.0215 0.0648 0.0682 0.0217 * ok ok

*Medium conditions with various kinds of plant growth regulators were listed in Table 5.

4 HES AR AifTable 5), A4 thgde 3
(MS+IAA 0.1+kinetin 2 mg/L) 10.75%, 6H(N6+BA 0.25
mg/L) 9.68%, 1¥(MS+kinetin 2 mg/L) 8.06%, SH(N6+BA
0.1 mg/L)T 9HANG+BA 2.5 mg/L) 7.53%, 2H(MS+NAA
0.1+kinetin 2.0 mg/L)¥} 4H(N6) 6.45%, TH(N6+BA 0.5
mg/L)37} 8H(N6+BA 1.0 mg/L) 43%, 10¥(N6+BA 5.0
mg/L) 2.15% <02 i 6.72%2] S-AA thE AL ey
o] A wE g FF2 kS 4 it 7
el Bt A (na)= 24 0.02(108) ol A ZTh
1.1039) Ato]2 Hat 0.96 70 H ek -t H-7 AR (ne)=
22 1.01(108)~ Z T 1.06(1, 3, 5, 9H)H= H 1.0471%]
ok Nei (1973)9] F42F b= ()= 24 0.008(10 %)l A]
2} 0.0403H) Afo]Z Fat 0.030|91ch ZF 27t G432
FAFE S 24 0.9193(4H T} 8¥) ol A 0.9853(6H =t 9F) At
o] 2 107] 2] ATt Fat 09609 FAZ GAES e}
W2t Table 6). o] Jikku ef al(2012)0] TheFst AA2H
A A2 FE3 Jatropha curcas®] 7AH A5 RAPD HA4]
sto] Yehd 27t 42 GARE(0.3659901 4] 0.8293 A}
°]), Ryu et al(2012)0] 547 el Sk} ek ujoF
A 87 Al vjokal 30 AR A e $HA A
24 0.868 ~0.931(F 0.931)1} 0.812 ~1.00(F 7 0.913)0]]
Hgl w2 pEor vy fHAos g0l w2 A
O 2 FeEQITh Nei's (1978)2] HFAME Aol A A2
ZF 22 0.0198(1H 3} 6H)o| A Zt)] 0.0682(8 T} 101) A}
ol wjg- 22 HFALEE eIt o= Aol =W

770 A9 24 vl-AFE &4 0.033 ~0.095(Kim and Kim,
2009)8} Jatropha curcas®] 7\ vjF3t AHAE EXASH A
421 0.187~1.00(Jikku et al. 2012)°f H]|3}o] & =~Zo]
ok olERt AE Fdsto] & o TAFlA 242t At
Aol ek ARt AE AR A 2t
¢ st FEAl - FRYE AARTE ERE
A4 Hole A3t A2AA Y T7L} Feol BAglel
202 vt T}, Jatropha curcas®) 71U) vkt AT
2(Jikku et al. 2012) 2 Prunus dulcis®] RAPD 2 ISSR &
A(Martins et al., 2004)o|A g} S2EO £20
TAIGlo] FA9 2 ARt Aukel dA|skeich
AT AIE FeHE st SANA = A
25 N6l Aol BA 0.5 mg/LE A2jeh wi#|ofl A Az=Es}
S MS HjZ|o A e sk @I Yol digkez
Ao] 758, w3ke A Hlwd 4 27t
gk o= YElTh ISSR AR F44 e 3
A3}, A AATollE 17.0%9) BgAde UeEhfiglaL
Qg AT AR B 672%] chAS et
Stk S thoph), S04 fAEASL Hae 7t
Z}F 0.037} 0.9600.2 <FATH A o2 el

°

o2 oy

o

<

£ ot ot

B S REABAU 2] 7 ML B
3 U RAIAS Seka AREE ABASY SR Ty
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