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JW% ¥ (B. elongata Ehrhart) | 2 K 32 ( Eruca wvesicaria subsp. sativa ( Miller) Thellung ) . ¥ ¥ | ( Raphanus
raphanistrum Linn.) ,Crambe filiformis Jacq. %7 %% ( Thlaspi arvense Linn.) . %5 ( Coronopus didymus (Linn.) Smith]) 5%
( Capsella bursa-pastoris ( Linn.) Medikus ) FI/INEREAKTE ( Cardamine parviflora Linn.) B FAE]D 3:R 47 T 5afe 751 L
X KRB, 45 R R FIbET 6 A 1 AP Y FAET ZERKBEYA 1 521 bp, RFMW FAED FHKEE N 1517 bp,
FRUNEREKFEN FAET ZERKE M 1 518 bp, GenBank %554 TX898749—JX898758 ; A 1T S ALl 4 5, AH
TURE 5 89% s XV HEFIAE FEAC BE 1 521 bp, P @& RSFA7 5 1 051 4~(69. 1% ) AS A5 45 470 4~ (30. 9% ) FI i 24
15 B 5 232 N (15.3% ) s R FERVNMEREKR TR FAEL FHITESS 132 f71 3 BB 3 ANl3E 5S8R FAET KR AE
55515 LBk | AEE, BARSERI/NEBORSE M FAED FER 4R 505 2SR S50 FAED FEFRU 4D 186 4~ 2
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Abstract; Cloning, sequence alignment and function verification of FAEI gene from Brassicaceae species
including Brassica tournefortii Gouan, B. carinata A. Braun, B. elongata Ehrhart, Eruca vesicaria
subsp. sativa (Miller) Thellung, Raphanus raphanisirum Linn., Crambe filiformis Jacq., Thlaspi arvense
Linn., Coronopus didymus ( Linn.) Smith, Capsella bursa-pastoris ( Linn.) Medikus and Cardamine
parviflora Linn. were carried out. The results show that the length of FAEI gene from the front six species
and one subspecies about mentioned all is 1 521 bp, that from Coronopus didymus is 1 517 bp, and that
from Capsella bursa-pastoris and Cardamine parviflora is 1 518 bp, their GenBank accession number is
from JX898749 to JX898758. Their sequences have higher similarity with a degree of 89% similarity. In
the 1 521 bp alignment matrix, there are 1 051 conserved sites (69.1% ), 470 variable sites (30.9% )
and 232 parsimony informative sites (15. 3% ). Sequence of FAEI gene from Coronopus didymus,
Capsella bursa-pastoris and Cardamine parviflora deletes three bases in the 132nd position, respectively
and that from Coronopus didymus also deletes one base in the 515th position. Although, FAEI gene from
Capsella bursa-pastoris and Cardamine parviflora encodes 505 amino acids, that from Coronopus didymus
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encodes only 186 amino acids, and that from other species all encodes 506 amino acids, but the similarity
of these amino acid sequences is up to 88. 9% . There are 151 variable sites among amino acid

sequences, in which, 6 variable sites are related with erucic acid content in seed. Analysis results of

Western blot and gas chromotography show that FAEI gene from each species can express the expected

protein product in transformed yeast cell. And there is no erucic acid accumulation in transformed yeast
cell of FAEI gene from Coronopus didymus and Cardamine parviflora, but there is erucic acid
accumulation in all transformed yeast cells of FAEI gene from the other species. In addition, except
Capsella bursa-pastoris, there is a positive correlation in erucic acid content between seed and transformed
yeast cell of FAEI gene from other eight species and one subspecies.

Key words: Brassicaceae; FAEI gene; cloning; function verification; erucic acid content
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e IO K IR SIS A5 R R B R D 1R 1 5 g v R i AR
B, FAED 31 B 40 50 B 48 8 3 ( Arabidopsis
thaliana (Linn.) Hey.) O EE A E AR
( Brassicaceae ) #H 4, W1 M\ H W %Y1 3¢ ( Brassica napus
Linn.) \FHZEEIHSE (B, campestris Linn.) ¥ 32 B3 52
(B. juncea Linn.) 2BJ¥(B. nigra Linn.) FHJ¥ ( Sinapis
alba Linn.) F1HMEIF [ Teesdalia nudicaulis (Linn.) R.
Br.) RS R 3i4s FAEL 3L 70 BARRR Fp
(%) FAEI JERTEKEE 579 EAFTE 22 5 (A TN &
o HH, FAET JEPR (%) SOk 7 1 32 B 5 )3 1A %
5 BREFE S EcoTILLING % (ecotype targeting induced
local lesions in genomes ) AL H e R W LAY i
b IR S I 7 S

FAED B[R A D) BB 32 B4 45 BBk 5 A8 P 5
RIEIE , X S5 R 2 WAE A AERHE Y h i AT, 1%
B ) 7 T S A T PEARAIR , HBEA R 1Y K B
NEWT 2, & WF 5% FAEL 49 % 25 (3% % 00 % 1) 1K
FP0 0 Millar 25 G SR TG FAET 3 1R 5% 1k 5]
Febkrh R BIBEE FAET KR 2635 K 65 s D 8 78 19
B rp E B K 3 & 2% ( Orychophragmus  violaceus
(Linn.) O. E. Schulz) F13% [ Capsella bursa-pastoris
(Linn.) Medikus)2 FEIFRR M) FAED N AL
FWELEh EARERRE R IL T Y 2 A ), (H A1
KA B 5 12 1 AR T RROT RO ( Crambe
abyssinica Hochst. ex R. E. Fr.) i 5 & # ¢ Prophet’
i) FAET ZENDDRERR T 1R BE A3 B I IE , 30 i ek
2RI [ K BRIZ L R B i 25 48 1 B g 1D R
(g AR A AR T FAET BRGS0
¥ ( Nicotiana tabacum Linn.) W, j FAE]I F:[R )£k

KA N 17 18 76 A e rh R E BRSO b i SR A
FAET 3N HACHE RS 7 R & S W] 4t it
UL BARTFAER I RIR 2 A FAEL SRR i fe
Dife sk oY £ 24 h T 25 288 ( Brassica Linn.) 4]
FAUFGIT , TAE M A FAERHE Y T FAET FER B R
M i R WA FE 4RGE

KT, FEEX T AER 8 J& 9 A 1 Ay
FAED JERBEAT T vl | FX S DI RRIRAIE , LU X 1
ERHEYI T FAET FEDRAEAE 038 i 14 K DR (4 AR AL 1
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1.1 #F

PR T FAERE 8 JB 9 Fh | WA RS AR 1
AEMTFZE (B, tournefortii Gouan , JF = HIEJJE ) #RIEMR
FeWIF (B. carinata A. Braun, JR P2 Hb £ K Rl b
¥ (B. elongata Ehrhart, J5 7= Hf7F []) ; 2 KR
( Eruca Miller) B 2 Bk 3% (E. wvesicaria subsp. sativa
(Miller) Thellung, J& /=M% 2% ) % b J& ( Raphanus
Linn.) I8P % N (R. raphanistrum Linn., 5= HUEIFE)
W55 )8 (Crambe Linn.) B C. filiformis Jacq. (J5 7= 1
TNE K ; # 2 & ( Thlaspi Linn.) B 7% (T. arvense
Linn. JRy=Hu)% *2) ; B35 J&E ( Coronopus Zinn) i 55
(C. didymus (Linn.) Smith, JF = h E VLA ) ; 558
(Capsella Medikus ) B 3% ( C. bursa-pastoris ( Linn.)
Medikus, J& ;= Ho o [ VL 95 ) 5 # K 55 & ( Cardamine
Linn.) B/NEREKTE (C. parviflora Linn., J57= #
TLR) o e AENITSE SBREM LTI C. filiformis
A5 | I & KA ) Fh 53 95 U5 %E (Plant Gene Resources
of Canada,PGRC) $& It A0 I+ 2 BR3P 8 N FIpr
AP i 98 [E B BT 58 R % ( Germplasm  Resources
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Information Network , GRIN) $24it; B3 FEFI/INEREK
FRFYIR A LA e, B R S AR T
AP TT [, 4B S SR AR 4 O e
1.2 A&
1.2.1 FAEI X By a &5 5ol o R
CTAB 3" A F ip $2 BUOE 4 DNA, 76514 TF/
TR W43 50 0 Kpnl 5 BamHI BV 55, A i
TFK 519 (JF%] K 5' -CGGGGTACCGCAATGACGTCC
GTTAAC-3") 1 TRB 5% (J¥41 5’ -CGCGGATCC
GGACCGACCGTTTTGGAC-3") . fii il TFK A1 TRB 5|
YT FINY FAET JEREATH 318

1 PE-9700 #4 PCR ¥ ( Perkin Elmer 23 ] /E )
AT PCR [, P 4K R RRF 20 pl, 275 2.0 pL
10xPCR buffer 0.2 mmol + L' dNTPs 2.0 mmol + L'
Mg™ 0.2 wmol + L' 5[4).0.4 U Taqg DNA R4 A
20 ng BEAR DNA, DL K 3 W& K4 E & 20 pl, PCR
SRR M 195 CHAEME 3 min;95 °C7ZE 1 30 5,53 C
BK40 s, 72 C #EM 1 min, 3L 35 MER; &5 T
72 CHRIRE 7 min,4 CIRFE, PCR =¥ H B (AR F
$0. 8% HIBIEBEEERE (% 0.5 pg - mL™' 1xEB) HL ¥k
251 h, ] WV-BP330 Bt A4 530 R 58 (11T $E ik
PR R e A R 2 i) A4 77 ) 3R AT WL g L Hh IR 4k
AxyPrep DNA #E[ R & 07 v 9 1 r= kA 7
E e aiifk, ¥ pMD19 —T 2R KR £ 7 ol Ak 7= )
HEAEE] pMD19-T 2k (W H AW T8 (Ki%) AR
cEl) b dE S PCR G BE 1 BHPE v B 22 1 ifg AR KT A
AR F AT

FH Sequencher HA X0 e g [ 344 G 6 AN R4
KH Clustal W {4217 7 51 Ee %5341, FH MEGAS. 1
AT DNA FIEE 5 51 04 R DR R T HUR
1.2.2 FAEl AR e B0 Fe RA A7 R
T R K555 2 B SCHk [ 12 ] #5497, FH BamH1/Kpnl XU
U1 pMD19-T S 20 £ A4 F H 14 7 Boide 4 31 i BF R A
AR pYES2/NT C(Invitrogen ) I, 7 F A2,
WEE TR 2 710 T i, il ad ek =4k N Kol &
T (His)6Gly trZ8 By Rl& H H s LA 3844 pYES2/NT C
YER X B e Ak 2 1 B A AR InvScl H, IF 76 5 it
AR RO B 2% AR (R B DR W E 1) 1y R I
(SC—ura) FEATIE 55 T2 IF 07 L . 7% 1k (%) T 1 240 i 42
B BT ARFR ST EL 2% F MY SC—ura WA S: 77 5
H 28 CAME T IRG G 3G IR 0 ; & B i AR B 4
2% K FLBHAY SC—ura W K K5 55 3608 H 5 B 2

0D, =0.02 , FF ke IR GG R IR 2 0D = 1. 45 K5 %
BEREFRY) 57 N AE R 2 4y, 53 5T Western blot 43
Br S SRS 537

1.2.3  Western blot 47  FIlERE 8 A #2 B0 50 &
(B HLEEL 7], Cat No. KGP650 ) 45 Hi £ 41 ffd s 2
H, 4R J5 H HisBind resin Zifb R H . S8 SCHR[ 12 ] 7F
T Western blot 734, K H 10% SDS—-PAGE BEHLIK,
HH 4> 1 & 5 #E N PageRuler Prestained Protein
Ladder (Fermentas 2\ ] i) o K43 85 1) 8 H 7% % 3
THPRZT 4 3% % I 17 Western blot 43477, S8 J5 H —$it
HisG PUAFIIA:BE R bR 10 19 — B0 EPi %R 1eC Rl
A,

1.2.4 &ABE#ESH  BEEEANML Y N I R 0 B 2 B
SCHER[12 )47, BRI AT 2K BEik 2 ;285 H
BT AR 40 10% KOH-{RF 538 95% I BERIIR &
T 80 C 2AL N 2 h, K W &5 R f5 B F ok L%
R, IE COBE v U LA 2 B R R AL 5 F6 4 7K A
6 mol « L' HCI FR1L ., FH IE O b 25 B 25 B i 1R, Dl
FEHAR LA LB 22 A2 05500 5 i 8 B i 2 1% 1% H, S0,
M HBEAWE 2 mL F 60 C 4 FHEAL 1 by AR5 H
E C e 2 R 107 R FH IR 90 25 B 7, AR T
SABEIE BT, B DR B ok FH e T AR — 515

2 gERFapH

2.1 FAEI EREMZEEMEFIISH

M5 TFK/TRB XL 9 Fh 1 AR Y FAEI
FER VAT 38 | Y945 2] RE (AR S5 0 B — Z%aF , Hovp,
ZIKZE | Crambe filiformis | BF 8 N FF%5 AEMIT R IR
FEMR L IF FN 46 5T 19 FAET R A EER ol 1 521
bp, RFM FAEL JFHKEEN 1517 bp , FHUNEREK
FW) FAEL FEHKE 4 1 518 bp, FTA MR FAEI
FLNFAEAE GenBank &5 JFINITE B ZEMR L
WIS AT RS B N Crambe filiformis 55
BT SER/INAL IR FE 1 6 5543 51 R X898749 |
JX898750 . JX898751 . JX898752 . JX898753 . JX898754
JX898755 .JX898756 .JX898757 Fil JX898758,

BEki o B 1 AP FAET FEFAL 8 =, A
IR 89% , HEXT 3 M4t SR 2 B . X0 HE 5 R B 4
91521 bp, Horp  LR5FA7 AT 1 051 A4S, b7 550 K B
) 69. 1% ; 28 57 15 470 4>, b7 B Y 30. 9% ; fii
AfE BN 232 A, HEK M 15.3% , & FHEH
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INETFEKRFE W) FAEL J7 VAR5 132 7 B8k 3 A6
B RFEW FAEL JPHTESS 515 Ak 1 M,
HEFHIRGIT FAET J7 5 ( GenBank % 3¢5 NM_
119617.2) WK BERFZEAY FAET JE D 590 B i
2 )7 51, ARAG 19 2 BE R 7 H K B A7 78 22 5%, (EL 466 R
IR SEEE . ZRSE  Crambe filiformis B3 N F %
FEMTFE IR FEAR LW ST R T 1Y) FAET 3 P 45
506 PRI, 75/ MEBROKRFE SifiS 505 2L ;
MRS TAE 515 bp AbBkR 1 ADFEE, B FAEI
FE PR G i 1 B LR S A B AT 2 Ak, A S 186 A2 Sk
R, LEXT o Mras R Won . it 9 i 1 WAy FAET 2
PRI i % 1) S S 2 T 910 A0, v B85 AR R, AHRLE 35 88. 9%

*1

SR IR T N FIAETE 151 A8 S i, Hob oy
6 MM SR FITRRARXT T A C(FE ),

2.2 FAEI EFEIhEEHIEIE

2.2.1 Western blot 244 % B 9 B 1 W
FAET J& R Jr ¥ 2 1) 3 3k 3K i Ak 2= B, &2
Western blot 73#7, KIVEANTH) FAET FE R AEEER: 1Y
Foak H FUH 0 2R Y, B AS R A1 s AR AL,
FHXT 23 T B4 60 000 247, Horf S8 FAET
FER TR A H gt 186 >z 2R ) 8.
1 AR SERR bk 2 mesErh AT AT Rk A R IR
B N4 pYES2/NT C 23 34K (A B 1 1 i
O BE) rR AR AG I BAR R (B 1)

+FEFHEY FAEI BEESBNESERF I ERUSSEM FIFBEN & S0 37

Table 1 Corresponding analysis of variable site of amino acid sequence encoded by FAEI gene from Brassicaceae species to relative content of

erucic acid in seed

Fh RO IR b/ 9% 1 RILMRFHNAE A 552 Variable site of amino acid sequence?

Shecies Relative content of

Species erucic acid in seed! 14 22 45 56 106 122 188 286
NS> Brassica tournefortii .

AEMITIE B 48.08 1 F Y I v W v R

WRIEMR LI Brassica carinata 42.53 1 F Y I v W v R

JEIT Brassica elongata 46.41 I F Y I A% W AY R

W Eruca vesicaria subsp. sativa 37.79 1 F Y 1 v \% v R

@] aphanus raphanistrum .

Y% N Raph phani 32.75 I F H 1 v W v R

Crambe filiformis 32.75 1 F Y 1 Vv W A% R

HFEL Thlaspi arvense 55.82 I F Y I \Y W \Y R
5% Coronopus didymus . - S *

R3E Coronopus didy 1.30 L L s I S

% Capsella bursa-pastoris 0.61 L L - v I S v G

INEREKTE Cardamine parviflora 0.00 L L - A I S A% G

D Fh P IR BR AR R S R BAE KVE T SCHk[ 15] Data of relative content of erucic acid in seed is from Reference[ 15].

2 - FORFEHMBLLK Representing deletion of amino acids; * : B/R % X HEHTZ L Representing the pre-stop codon in coding region; 1: 5552 A
Isoleucine; L: 72 MR Leucine; F: KN & R Phenylalanine; Y: %% % W2 Tyrosine; H: 21 & 2 Histidine; V. Zi &R Valine; W AR

Tryptophan; S: 22 % Serine; R: bRl Arginine; G: HAE R Glycine.

M: Marker; 1: pYES2/NT C(CK); 2. /NEWEAKTE Cardamine parviflora Linn.; 3. 5§ Capsella bursa-pastoris ( Linn.) Medikus; 4: 5 5% Coronopus
didymus (Linn.) Smith; 5 K3 ST Brassica elongata Ehrhart; 6. BRIEM LI B. carinata A. Braun; 7: AEPNITF3E B. tournefortit Gouan; 8 W
Thlaspi arvense Linn.; 9. B8 N Raphanus raphanistrum Linn.; 10 Crambe filiformis Jacq.; 11; Z#R3E Eruca vesicaria subsp. sativa (Miller) Thellung.

1 +FERHEY FAEI EENFELE ST RIAYE Western blot 5347 45 5

Fig. 1 Analysis result of Western blot of expression product in transformed yeast cell of FAEI gene from Brassicaceae species

2.2.2 AABEEIATER AUMOEE DTSR BRI BRI TR, AR AR PO S IR FE A
K FAED BN FEALBE R R IO IT IR & 1, SR IR 2, FST MY 5 2R BT I (C. filiformis Fil
HIZE 2 AT UL AEAE X IR pYES2/NT C 2S8R 5% FAET JEDIRYHAL IR0 rp 2 A Sr IR AR R,
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TEFE FAET F R ) 5 Al 8% 1 240 i v 5 R AR 6 & & B
LK 4. 63% ;1 7E R FERU/NEIE K FE FAET BE R )
SEAL BB 20 M FP TR AR XS o 0..00%

x2 +FRREY FAEI ERRNUEBSHARPTFTREAN 2R
Table 2 Comparison of relative content of erucic acid in transformed
yeast cell of FAEI gene from Brassicaceae species

FAEL SEPRACIARE T BRAEXS &5 4/ %
Source species of FAEI gene Relative content of erucic acid
AEMNTTEE Brassica tournefortii 2.33+0.38
WRIEM LI Brassica carinata 0.27+0.24
JEMXIF Brassica elongata 1.52+0.13
PIKEE Eruca vesicaria subsp. sativa 0.43+0. 15
B8 N Raphanus raphanistrum 2.50+0. 06
Crambe filiformis 0.75+0.17
WH Thlaspi arvense 0.76+0. 14
B3 Coronopus didymus 0.00+0. 00
¥ Capsella bursa-pastoris 4.63+0.49
INFEWEAKTE Cardamine parviflora 0.00+0. 00
pYES2/NT C(CK) 0.00+0. 00

3 WwAEi

3.1 FAEI EEHBHNISERFSELEDSHE
PFBEIENXR

AT 0L R T B I 52 R AR R B B R 45 R
N TE FAED JE R i i) 2 B0 90 A 11 M7 s
A — A RAERAS 2 FERIT R RN 2 GEF Fh T
IR KT 30% M R v RAh e, IR & &t/ T
10% B RARITERFIZE)) () FAET 3£ DR AL B 41 g
HIFER ST RN 03X 11 7 AR 6 A2 D2 R 7 A
(Cys84 .Cys223 Cys270 ,Cys312 ,Cys389 HI Cys460) .4
AR 7 45, (His302 , His387 . His391 Al His420) &
22 R/ HE VB 1 (Ser/Phe282) . {HI E AL 4G
IBFFEAE R IR 3K 11 M SR K A AT A AR S 4=
A SRR 7 25 AR S5 FAET JE G AL BB 10T
P& BAHOC, AP 4 RS K B AESF Y 45 R BEA —
B TEARBIIEW R ARITRR A IS X 11 Ml
FERBAEA AT BEIX 11 LS B BEAE TR 5T
TR AAT S I 1R A0 < il 3% P 57 e i BIF 5% J2 A a8t A%
S B BORIE] Chn R D SR SRR AT A
M AEAS [l R ]I 2648 S A FR . TEARDRSE T,
t FAET ZitS i & 3L m)7 51 1) 151 MRS A 6
A IR S 5 5 A RE R T R 5 S A DG, A
14 {7 IR FLAE L AL BB IT IR AR R 1 3R ZE M L

WETTAE T R O S E IR, AR R AL B O T R
MBI RFHNERAKTE PO 2R, FRE SR E
AL 22 AR N R R/ 5o &R 5 56 AL 55
IR/ MR 5 106 AL 1Y 402 B/ 5 58 AR 5 122
PR S R/ 22 %R 5 286 1 MG A/ H AR,
1, 3% 6 AN IERR L Y728 S T RE 2 3 BUF AL B C
TP B MR Z — 48R X —F5R i A R TR
JE J SRR I N PASIE

MIFF B, B TR SEAE | RSFM) FAED K2R 2
Zihh 186 NEILMR , (BAEFE AL EE L TS T 3R 731
IEH B Y X B BT R A B i 2R
- e 58722 Hh BRI 26 11 25 5 SE A SE O3, DA T il
BEPRATY AT 38 152 5 5 5 Al I B v (39 5T R A X B i
0.00% , 2% BH1% g i £ 1 I JC % e , 78 19 B 40 vh
AR A HENR TR 19 5 1
3.2 FAEI ERREUBENTREESEM TR

HEANRIBEFE AR R .+ AERHE Y R T 79T R
B, Ho FAET J DR e Ak 2 T B v £ 7 B 200 g v
AT IR 7 e ARV 4 /8, S Z IR 5 0 i I R AL =X
( Brassica napus Linn.) [ H ¥ (B. oleracea Linn.) MIFETH
(B. rapa Linn.) {)—BEqR 55 SR H FAET LR 4L
BEEE PP ST 3K 1.94% ~2.19% ; T IRIT AR AR B
FEY) B. napus  Westar’ [/ FAET J& R840 EER: b IT R
FrE 0% VR RIRE I TR AL AR AE T i T IR A
TR R 821 JHTER T BT IR IT ( Sinapis arvensis
Linn.) #5Ws (Isatis indigotica Fort.) RAKITERAL Y ¥ &
SR,

ARV F IS+ AERE 94 FhEF AL AWy AP 5o
R S B Ay T2 R I AR NI 355 6 AP 1 SRy
FhFIFIR & 518 T 30% , TR FI 28 RF 5/
TEEAR TR F IR 214 0.00% ~1.30% , W RIT IR
s, ARG R WoR AR IT S 6 Fl 1 I Fp
FAET 5& X () % Ak % B 40 60 o7 1R AH X & & 0
0.27% ~2.50% , i #£ S5 M/NAEWERSE FAET £
VAR TP TR AR & 5 0. 00% |, UESE T R Y
WSS 5 I BRFFAM 8 Ffr 1 7 A (%) -7 12 AH
XF i S AR A T Y ST IR i R RO (r =
0.493) , WG 1AL A T IT IR & 1 5 iZ YR FAEL
LR AT BRI ST R & B IEAH DGR R
3.3 W FAElI EERESINEERIE

DT A0 5 235 2R 0 S 5 1 b v O R R N
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7 0.61% ,FARIFRR AN FAET 3£ R A RF
i R T R AR T B S A v T A T R A 2, R
G 174 g P T A iR A AR i T 1, X R 91 2 i
A DLHRIE A i PR AT R R AE SRR N A7 21 45 20T
R FE FAED JER DI BEAS IE (B AR BB 55
R h LI i X 1 4 R T e, A
MK S IEH e ol GE 2 T FAET SER7E R 4
N AT BEAZ B A 46 H A0 7E P 0 28 DB A A T E
KD TR BE R BT T 7E e B v 25 B AL S 2 R
FOIG LRI ARSI AR PSR FAET JE X
A XS MR R 2 2 UG A IR R
X — B AR T e SR N & A W A A T B AR IE

Brigt: S E R SOST IR S0 S AR R 5B R 5 I R 3 el
FBFT, A B2 B R P BE 5 T 55 WA 5 B
BT AE B AT TE 53 458 U I B B PR 5 KL, Y95 8 ARl k2 B
THOBHEYI I 5 I e 2 7 ) AT 9 5 5 BN 107 7R 1 O €336 20
M AEd—IFEu

B2k
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