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Abstract: As a highly conserved transcription factor family in plants, MADS-box genes play important roles in
floral development and regulation of other developmental processes. However, few floral related MADS-box
genes have been characterized in Betula luminifera. In this study, a MADS-box gene, BIMADS1, was cloned
from Betula luminifera by using homologous cloning and rapid amplification of ¢cDNA ends (RACE) methods.
Afterward expression analysis was also conducted. Results of the sequence analysis indicated that BIMA DS1
probably had two different transcripts——one was 1 150 bp in length and contained a 765 bp open reading frame
(ORF) encoding 254 amino acid residues. This protein was a typical MADS-box protein belonging to the AP1/
SQUA subfamily. The other transcript contained an insertion of 162 bp at the 3'-terminal. The ORF of this
transcript was only 690 bp in length encoding 229 amino acid residues with a truncated C terminal, which may
have been caused by intron’s alternative splicing. The expression analysis also indicated that BIMADS1 was
expressed in all tissues, but showed different expression patterns on its two transcripts during inflorescence de-
velopment. During male inflorescence development, the highest expression of both these two transcripts was de-

tected in the germinating male inflorescence; whereas, during development of the female inflorescence, the
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highest level of BIMADSI1L was shown in the germinating female inflorescence buds and the highest level of
BIMADS1S was found in the developing female inflorescence. Our study provides basic knowledge about
MADS-box genes in Betula luminifera, and will be facilitate further investigation of BIMADS1’s function and
regulation mechanism in future. [Ch, 6 fig. 1 tab. 27 ref. ]
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MADS-box £t FJ& —2REH JER . @ FEORSF IR 20 i AR IR KM, TEAEY) . shi . B4 AR A
PP R B TSR B AFAEY . HEWY) MADS-box JER B s 46 sk N7, bR T EES 5, RLHAm
KBRS, B, HEEERSENRTREEEZ/EM . E&EEMY T, MADS-box 3 [K 4t &
12 B2 DR ST 1) MADS-box 3 (M 1), A ORSF I K 88, ARXHRSF B TR 242 0 C 3 nt, & T
MIKC %1810 " MADS-box 4 X K H 3y g 10 B 28 K £ 5 v 75 48 B I+ Arabidopsis thaliana F14x 5L Antir-
rhinum majus 55 FARBA M T, MR PR E D BT, (U8B Populus trichocarpa, BRI 1 HE
Betula pendula, -3 Malus domestica 55/ FULAS W BN _E A M OCHGE . B0, FERRI AHELELE 3 4~ AP/
SQUA -like JEH BoMADS3, BpMADS4 ) BpMADSS, B AEHEAE FF FMEAE & & ik B P Rl Rk Bk
K] BpMADSA KR e #E 3 R IF AL, 04 B T 18 4 4 5 & FIRIR , BpMA DS4 J R AE A6 T
RBERGMBEAEEZEERN, £ 5EFAERKNAHE LT W%, M Betula luminifera, J&HEAR
F} Betulaceae #EARJE Betula J5 IR A, J&—Fp &) 12 (2 SEREMT M RERD 2 DB MEM IR R, 40
Wrfae, ZEFRENRE(1.5a), FNEAFELR, 2I0RIRABEIM B, TEE, St
(35 A% 00 R T AR 2 BN E AL SR, X 0 B ME T 16 AH DG 3 R 1 ) R S L PR P ML F 58 2, AR
WEFE LA Je e TCPE R AR A ML, T B DY B HETF AE AR SC KL I BIMA DS, 43 #7 HoFy B R AE o 3 2o 43 Bt
BIMADS1 726 Je MEAN R 288 B MO R & & B AL &8 B i R Rk, w125 W 1 BIMADS1 5% J #E i AE
[E] A AE OGP o X SR EE R R O3 F AW T BRI, RHFEHEFRAK, R ARM " &2
FE T 1R

LA R

1.1 R

DL VT AR 2 MR R B8 F ro0 A6 B MEJO M 28 1 (6 4R A4 ) il dr Bk, 1 i) 2 3 IR H% IR
MRIMEAE T . HEAL T SR AR E BN B B B O . it (L), g (L2), B (L3) 5 0 2 AR
ZF (FB1), WJAEMEAEZF (FB2), #IAEMEALRY (FI1), &AM (FI12), BUAMELE Ry (FI3); PRI EE AL e
(MI1), BHZhHELEF (MI2), JEHEME T (MI3), —80 CLRAFFE I,
1.2 BZtEziR (RNA)#RENS cDNA &5

FE W) M B 22 A T i WF S, DL PureLink™ Plant RNA Reagent (Invitrogen ) ia 77 & #it U RNA,
SMART™ RACE ¢DNA Amplification Kit 557 £ (Clontech) it 5 55 % ¢DNA, T 3L R 73 F FlL 38 7017
1.3 EE®E

YT B ME FIRR U 1AL 1) 516 2% ¢ 22 il MADS-box JE R AR <7 M, AR 38 BRI 1 #E MADS-box 5% A P1/
SQUA -like F#:TH (Genbank 55 X99653, X99654, X99655) i) MADS X, #1154 MADS-GSP2 #17 3'-
RACE, #4541 1 3" -RACE ¥ )7 5 & 1 51 4 MADS-GSP1 i#17 5'-RACE ¥ 34 B K (1) 5" 3 J¥ 1) o 4%
cDNA 2R Sy PR S HOR (RACE) JRAG 1 Fe 0 AT Pf e, 76 5'F0 3RSt XA &, B4 5w 514 M1-F Al
MI-R, #4758 G 0 (PCR) YA 24K 751 o #id 4l MADS-box K&K 254, B4 5519 MG-
F A MG-R, wilf BIMADST 3N 3" 3w oy 751, LIS R Al A8 07 V) e B AF7E o sl K198 4% 1.
RACE % fff SMART™ RACE ¢DNA Amplification Kit(Clontech), E.{A 19 1F o # 3 BRI & U B 45 347
4y R ] Hifi-tag (TransGen Biotech ), 5 & fiE 20 s n; (PCR) 42 BEGR B BH 15 247 . PCR ™9k 47
TR NE bl e VK S, T A BT WSO R) & (Axygen) #EAT B0, BT 1) 3% 6 31 48044 pMD19-T #8544, %%
it A E. coli DHSou [ 32 A5 A0, Pk HCBH 1 v B H P 2t 46 30 3 2 W) 64 e 90 7
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% Vector NTI 11.0(Invitrogen ) #4751 §f 422 Fl 2 2 51 HLX%F . Al Nucleic Tools (http:/srs.ebi.ac.uk/
srshin/cgi-bin/wgetz-page-+applSelect ) 73 H7 HE Il 5 P 4 i 25 11 (9 S HEBR 4H B o ) 28 1 5 ST 45 Fg B )
H. InterProScan(http://ebi.ac.uk/Tools./InterProScan/ ) 73 At H: 4 4 38 . e THIFEIF, KA Oryza sativa, %},
o Solanum lycopersicum [ AP1/SQUA-like MADS-box & [/t MIK X &R T4, K H MEGA 4.0 {4
(RB4E) AT Z )7 9 LA, WOGEAE BIMADST 47 R e gk AL 737, i FI I 91 ok B %0 122 NCBI (hutp://
www.ncbi.nlm.nih.gov) ., EAK ¥ 3L K 4 Fl 7515 52 Shan 28R IE L
1.5 ZmEE PCR

PASG K HE Actin B[Rl (Genbank 53 FJ410442) A2, R IR G BE/ 5, % BIMADS1 B[R 2 4
SRR MR TR R MRS E LTS B R E AT 7. # I SYBR Premix Ex Tag 11
(TaKaRa) 1t B P k47 1 PCR #:4E, $ 8 W27 95 C 3 min; 95 °C 5 s, 60 C 10 s, 40 MEH,
23 Actin (98] 479 Actin-Q-F A1 Actin-Q-R, BIMADSIL 73|45 M1-Q-F 1 M1-Q-R, BIMADSIS
519 8 M1-Q-F F1 M1-Q-R2(5% 1), #4 3 k-l

x1 RATERREMRESTHISIY

Table 1 Primers used for cloning and expression analysis

EIEZE%S Fe3(5'—3") 1B Kl PCR 79 K i /bp
MADS-GSP2 ATGGGGMGAGGWAGGGTTCAG 60 1 000
MADS-GSP1 CAGTTGCCATAAGGTGTCGGT 58 500
M1-F ATGGGGCGAGGAAGGGTTCAG 57
MI-R TTATCCATTTATATGGCTAAG-3’ 57 1 000 1 780
M1-Q-F1 CGACGCTACCACTTCCTTCTCTAAC 60 0
MI1-Q-R1 AGCAGTTGCCATGAATCAACACACAT 60
M1-Q-F2 CGACGCTACCACTTCCTTCTCTAAC 60 132
M1-Q-R2 CCATTTATATGGCTAAGCATCCAAG 60
Actin-Q-F GCCAACAGAGAAAAGATGACTC 60 18
Actin-Q-R TCACCAGAATCCAGCACAATAC 60
MG-F CGACGCTACCACTTCCTTCTCTAAC 55
MG-R GACTTTGGTGGCTCGAAAAGTCT 55 338

2 HERGAH

2.1 BIMADS1 BEEWEESFE T 45H
HE 4 2 BE AR ST I MADS X 3% 31 15 351 9 (MADS-GSP2) ,  FH F 5% iz #e MADS 3 R 373 75 471 14 4% 55
D

PIOG R HEZE | 0 JE P IR IR A 412119 cDNA M B
kesd

A
500 bp

M A M cC M

B, #EAT 3-RACE 3545 2 2y 1 kb A BL, %

e TP 32 913 2 4 91045 911K 1099 bp A 937 bp, - 00 PP
X 24 BAUTE SRR 3 v i g b X AFfE 22 5%, H2E2 1000b
57 A A SR N R (GT-AG) (& 1 F A ZZEEE
2A). KA AR 373 07 B VE R 5 514 (MADS-

GSP1)iEA7 5'-RACE, 75K 21 500 bp )} Bt ([ fﬁx
1), WFEPHERREK 1284 bp Al 1 104 bp (9 2 5JF

S (P 2), KRHEKESIER, fEF0 2 St it 58|
) MI-F1 B0 MI-R1 5 86 B4 4 52 9 I 0 b 2 A
(ORF)ZE A, 3678 T UM A/NAG 2 4 1 B (A
1), BLAST 255t 553 2 4 J751% MADS-Box 3

- \ N - 5 = SR A
5.3 B 0 M HE G 4 15 2 A A1 BIMADSY P PCR 5 52 4t
Figure 1 Electrophoresis of PCR products for BIMA DS1
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1kp 780 bp

3’-RACE T}“i%’i’ﬁ%‘cég 1 Kb #1124y 900 bp 1 F Bt ;

5'-RACE ¥ #3545 24 500 bp () B
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A, UKz 3 R i 44 o BIMADSY, Ff 8 5 2 A ] 18 7% 5 A 43 il i 44 8 BIMADSTL (1 5% S A% ) il
BIMADSLS (Ji %% 5845 ) o N T30 UE BIMADSIL v 3" 35 Z2 3 (P 5102 5 N & F, fESER 4 2 5 A7 72
TEIX 2 A6 AR 22 5 X3 2 3 115 19 (MG-F F1 MG-R), DAl iz e3[R 41 DNA A5 o o HL X6 7 11
HRAFH ., 250 %W] . PCR Y3815 219 3L K 41 7 BeFl BIMA DS1L 5% s A X Bl B )7 91— 3. X v B
BIMADS1 SE[H 2 A5 SEAR ] 7 41 (1 2 5 7T e ol N & F I T AR BT D) 5 12 1 (18] 2B) o

A
BIMADS1S (1) g
BIMADSIL (1
BIMADS1S (96 )ggg
BIMADSIL ~ (96)8m
BIMADS1S (191
BIMADSIL (191
BIMADS1S (286
BIMADSIL (286
BIMADS1S (381 meuere
BIMADSIL ~ (381) [eseget
BIMADS1S (476) HoeEs
BIMADSIL — (476) S
BIMADS1S (571)
BIMADSIL (571
BIMADS1S  (666) R
BIMADSIL ~ (666) &

BIMADS1S (761
BIMADSIL %76 1

BIMADS1S (856
BIMADSIL  (856)e G TACTC TCTC TCTCTCAC ACACACATTT TG TR AATATG TG TG TTGATTC ATGGCAACTGC TG GTALA AL AAC AAAAGGACATGAA

BIMADS1S (866)
BIMADSIL (95 1) AGTCCTATCCATC AGGCTAGATG AGGCTTCTI TGATTATTOGAGAAKTCCTAKTCGACC TAA ATATAGATTT ATTTATT TAA ATAAACAKTGCAG

BIMADS1S (866 ) Eca
BIMADSIL (1046)%s

BIMADSLS  (961) %
BIMADSIL (1141

B
BIMADS1S ) ccacsc
BLMADS1L (1) getteenr et iou e T RO T2 C TCTC TCTCTCTCACACACACAT TTTGTGAATATGTGTGTTGAT TCATGOCAACTGCTGGT
BIMADS1G oo o Top oo (O Y TR PN (e T4 C TCTCTCTCTCTCACACACACAT T TGTGAATATG TG TG T TGAT TCA TGO AAC TRCTGGT

BIMADS1S — (32) S
BLMADS1L  (96) AMAMAACAAMGGACATGAAGTCCTATCCATCAGGCT AGATGAGGCT TCT TTGATTATTCGAGAAA TCC TAA TCGAGC T AAATA TAGA TTTAT
BIMADS1G  (92) AMAMAACMAAGGCATGAMGTCCCATCCATCAGGCTAGATGAGGCTTCTTTGATTATTCGAGA M TCCTAA TCGAGCTAA TAAGAGA TTTAT

BIMADS1S (32) — AGGTACTTTCC
BLMADS1L ~ (191) TIATTTAAATAACATGCACIE RN
BIMADS1G  (187) TTGTCTAAATAAACTATGCA e I Len,

GGATGCTTAGCCATATAAM TGGATAAMGACTTTTC
GCTTAGCCATATAAATGGATAAAAGACTTTT(
GATGCTTAGCCATATAAATGGA TAAMAGACTT TTCGAG

BIMADS1S ~ (106) pa
BLMADS1L  (286) 8
BIMADS1G ~ (282) SiisuyiEl

BIMADS1S 2y BIMADS] %5 %% 4%, BIMADSIL Jj BIMADS1 f
FeskAc, BIMADSIG Jy BIMADS1 3" v 6f Jif 1 5 5 41 7 571

B 2 BIMADSI #4 2 A3 3 K )35 5 #7

Figure 2 Sequence alignment for two transcripts of BIMADS1

2.2 BIMADS1 BEBEBE S

J¥ 8 43 #1 #& W . BIMADSIS 43 % 1 4~ 765 bp [ JF i [ 132 HE (ORF), 4 % 254 4~ & LR ; i
BIMADSIL i T & ARSI NS ¥, EARGRETZ L, U E 14690 bp ) ORF, i 229 P2 SR .
[l Y5 471 Ee Xt S 2R BIMADS1S/L 55 BRI A ME Betula pendula MADS4 25 (A # A E fie =i, 23 Sl ik 97% FI
85%, TiS5HEEIF APL & (A B9 AR UEE I 23 51 A 68%F1 67% (K 3).,  HE— iy 551 L xf W 3% 2 & H
¥ H A 18 ) MADS-box 1 K-domain, BIMADS1S 4% (1 % 14 76 C A %% HA AP1/SQUA-like MADS-box
JE IR 58 W R R AIE 1 paleoAP1 motif, 1] BIMADS1L 4t 1 2 1 i )7 1 42 B 28 15 1 38 7% paleoAP1 motif
ffk e (B 3), kst BFLIT . G #e BIMADS 5[5 & T AP1/SQUA W58 1%, H nl 28 85 ¥ v s iy 2 4
ENGELE &N NGO =
2.3 BIMADS1 )RS 5347

C A 1wk 58 3 B 5 SF if 4l 4 AP1/SQUA-like MADS-box 78 #F 4k 1 42 7 T 2 Ik % 1§ = 14
(duplication), JE T eudPl, euFUL F1 AGL79 iX 3 A~ FH 4y U5, S T 4347 BIMADS1 5 H: [ 5 5 K]
MR R, EBOR B &M R . BN EHESERE 19 A PU/SQUA -like [R] 35 55 K #E 17 2 45 i 46 43
Bro A3HTas R EBoR . JGE M BIMADST J& T AP1/SQUA-like W5 AGLT9 4337, H: 5 [R] & B KR 1
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MADS-domain

BIMADS11L
BIMADS1S
BpMADS4
BpMADSS

BIMADS1L RUILGEDLDP NJEQQLDT LK AR TRRNQUM A E STRIEL QK KEKAL QEQNN STGONLS TRMLS -
BIMADS1S ¢ DTHIKEIR LKKEKA Esumbmmscy (IP ——-
BpMADS4 / i STGANLSTRMLSPS n. QPP-—
BpMADS5 SHTI

FUL < o

AP1 R 9 X CELEN 0D NlGHIM PIP 0QHQ T

CAL ‘ y NQ ke kBlos AN Ll INRS\IJD\ QPQGFQH-—

SQUA REVEIGE DLDRUIS]KE Y DTAIKRTRTRENQLIBUISTSELQGIKE KALQEQ HRHHTI\SIMPP ——

BIMADS1L (214)771P VBLSLTHTRC] \\l 7777777777777777

BIMADS1S (214) 1P, oA
BpMADS4 (217)ILPLP rm [it
BpMADSS  (203) L0 R\T) TPPI
FUL (199) —y |sRnr ER\ EN] SILTE
LE

AP1  (207) QiPY SHQPSP N L\o[lDPM\\lI

CAL (207) PHLYMIAHQTS PRI (lx LI) EII o | euAP1 motif
SOUA  (201) —pavBilparpclw scifLecran

BRI A #E Betula pendula CAA67968, CAA67969; Ul E It Arabidopsis thaliana NP_177074 ,
038876, NP_564243; 4t ¥ Antirrhinum majus CAA45228, 5 B 5F MADS-box ;¢ K-
domain 43 5| FHES bR, euAPImotif F1 paleoAPImotif 43 51| F J5 HE R H o

B 3 BIMADSI R} R Yot Fa 55 447
Figure 3 Sequence alignment and analysis of BIMA DS1

paleoAP1 motif

BIMADS4 a4 fcilv, HRZVIAE2S Chrysanthemum grandiflorum ) CDM41, 1 58I IR AGLT9 26 2k 45
(Kl 4),
2.4 BIMADS1 BEEBRIESH

AHFSE R G R HE Actin BEHAE NN Z:, Xt BIMADST DR 2 /N5 s A 2 23R 3R e Pk B A E D! Je #fe
AR R E BB HEAL T . MEAE R AN e (] 5) i Rk U T 1 0 b, RN 6 firas . BIMADSI A
TG RN L rh B Rk, H 2 DN st AN R R B . BIMADSIL e Mt 48 2F (FB) kA8 7 (MI) o
FRwEE, TEMR P ARIAERAL; BIMADSLS TEMEREAE Y dh 3Rk iy, 7R Rk m RN (& 6A);
TEATE KB W Be AL Fiit Jr v, BIMDAS1L e8] AE i MEAE 28 (FB2) v 3R 5k s g iy, I 78 At B B2 Ay e
FETF TR SR, FERREAE 7 v ) 32 SEAE i sh MEAE e (MI-2) vh 363k, 75 AR BEAE 3 b L AN ik s T
BIMADS1S E’\J%‘éiﬂj%ﬂl%ﬁ%tﬂfmﬁzﬁﬁfjﬁﬁﬁ:f?(MI-Z)ﬁﬁﬁﬂ‘Jﬂiﬁﬁsf?(FI-Z)( 6B); IAh, BIMADSI 7r
Xﬁﬁ%‘%*é’ﬂﬁﬁ*ﬂ@%L%ﬁT%ﬁ(@ 6B) . iXLELE IR UL . BIMADS1 KR 7R B e HE 48 )7 i
Bl AR R E AR, OF BARr] e S OG B MEMEAE T K B R A A G .
3 W

MADS-box K&K Z S0P i KR IE R K, 55 FBARSFE, 4540 B df —@ M eirE, |
TEARR Y A BN R LA T Z A, MADS-box JLHEIRE FAFEE R RN ZER" . HET, BRAEZL
M A 4y b 2 BL T MADS-box % 5% [H -, A0 AE L5 I7 H A7 A5 100 £ 4> MADS-box FE 7, BR A BOULA
MADS-box [ O W58 RUITEM R IT AL L B H K #E EEAEM, A # i 80% MADS-box JE K ) fig )&
A HH ﬂd‘iiﬂj TEZBMA T, MADS-box K& A (1) D REA AN WA, 3L 5 MOR BUAE 3 A & 7 3 72 1Y
FHOR VA A T i — 05T o

Zl—‘ﬁﬁﬁtLli%ﬁi“x%ﬂﬁ@ﬂﬂﬁﬁﬁi‘ﬁﬂiﬁﬂﬂﬁ*ﬂr, K [A) 95 52 3 A RACE (1) 5 vk DAY B #E b s B A 3] 1
1 4~ MADS-box 3K, fw44 i BIMADS1, P3| ngas 200 . BIMADS] 2 A& T AP1/SQUA WV % i ,
HAZEE AR 2 DR B oA, FIReE i T 37-0m A & F R A A2 87 YT i . BIMADS1 B 1 2 4%
SR I g i LR Y MADS-box 25 1, HA L5 MADS-box i1 K-domain, ﬁﬁiﬁ({(ﬂ@%%j—(ﬂﬂ:}:ﬂ\] &
FEFETT A HT L EF, L5 i 8 T 7E C R b R 28 HLARIE MR 1 paleoAPl motif, L AT A2 5 Y) 1
B C R Sty il 2k 76 Fo At AP1/SQUA 2§ MADS-box JE Pt A7 & 322, X g 7 3 &5 1 m] 48 B 5] ]
fig & A P1/SQUA -like MADS-box PR ¥ 1 5 X2 —
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99— PTAP1-2XP_002316076
100 SAPI-1AAY 82244
34 PTAPI-1AAT39554

| APICAAT78909
97 CALNP_564243

BPMADS3CAA67967
LjAP1aAAX 13296
MtPIM AAZ67068
MdMADS5CAA04321
NAP1-2AAD01422
SQUACAA45228
CDMI111AA022979
VAP1AAT07447

eud Pl

26

AGL79NP_189645.2 #
100, BPMADS4CAA67968 o
30 | BIMADSI Pl
74 CDM41AA022980 s n?
72 MdMADS12CAC86183 |
VFUL-LAAT07448 W

2 DEFH28AAK72467

53 GtMADSI1BAD38887

37 FBP29AF335245 1
CDMSAA022981

FULAAP83363
EAPINP_ 001275828

BpMADS5CAA67969
MJdMADS2AAC83170
PFG AF176782_1
100 — TDR4NP_001234173
POTMI1_INP_001275142
NtMADS11AF385746 1
75 FBP26AF176783_1
100 — CsAP1aAAQ16199
50 L CsAP1bAAQ16200

EgSQUA3AF411842 1
08 ————— EgSQUAIAF411840 1
5 ZAPINP 001105333

Y3 OsMADS14AF058697_1
78—LpMADSI1AAO445873

B4 k& # BIMADS] % 7% G o4 % St 4L 547
Figure 4  Phylogentic analysis of BIMADS1 and related A P1/SQUA -like MADS-box genes

MADS-box J& K ZZWRTESEAL h 2 1 T 2 e Fet, Horb APT/SUQA . 58 % 5 P 7E 5L XM AE ) 73
RRTE T T 2 WA F, T 3 D F 253 eud PL, AGLT9 Hl euFUL™', AGLT9 Hl euFUL 28 5 K H.
A IRSF Y paleoAPT JEJF (B A5 58, BOA N Z LR M A 2880, HE M Z M X RO . R
G Hr 4 R W BIMADSY J& T AGLT9 X — 73 3¢, 51l @ iy W 9 #E BIMADSA %% fe il , 51465
CDM41 Ry —2, H R 544 Vius vinifera VFUL-L F14x fa 52 DEF28 % H A B R % X R, [A]
BIMADS1 W HA paleoAP1 motif, i}iH] BIMADS1 7E kAL b8 TR HIEAL, S A MRV BOH A
BpMADS3, BpMADS4 } BpMADS5 3£ 43 5l )& w9 7+ AP1/CAL, AGL79 % FUL 3L i B & [F IR 2>,
J6 B HE BIMADS1 JE K 55 WO 1 #E BpMA DS4 5P BT Ol R4 06 &, Uil BIMADS1 JE Rt 0L jE I
AGL79 A i) H & [FIRY) .

TEUIRE b, 2B R AP1/SQUA-like WK GFHTEAE & B RIS . 2 M iR B L5 E
LR PE DI RE S AWK 1 #E Bp MA DS4 JE TR /e W HE A8 17 43 A5 20 Sk f 19 530 B B A B 3 A 20 2 T o
TR 2l WG TR AL Y R OK P B, BEE R E T, MEAL AL R R RIA TR R, TMEAE R
H, RIASTFERIEE, AR B A MRSk R AY (RN, WTREh Frl &g,
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