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FE S AE B ST IR A T 5 HORR R R R Y 91 1 78 S S i A L, 8 IO IR AL v R AEAE 150 78 S AL, R AT IR
TE 2R 320 i 1 Z HE IR M 2R (K) | ROTRAEY) I AL N B ERR (T) o B SR IR - 12 FhT A ™ R
A TR 2 A5 32, K R ST BRAE I A FAE1—closest @R T H RAE4> 2 1 5 B ST IR ALY 4R il % ( Lunaria annua
Linn. ) DL ARTFBRAE W 12 FE ( Malcolmia africana (Linn.) R. Br.) 523k ( Euclidium syriacum (Linn.) R. Br.) FIPU%;
F¥( Tetracme quadricornis ( Stephan) Bunge) it FAE1—closest IR TN RAESZ 1T, BRFHILLBRER DR . &%
( Brassica rapa Linn. ) FIFERTT ( Brassica tournefortii Gouan) B FAEI—closest 3[R FB 7= rR AN 2] T IF R, 5% .
B 3KTE DU ST R B B FAET—closest KE PRSI RE 1 v B RGN B TR , BEHH AT 300+ F AERHE I FAEL-
closest SEPH 5P RRG A G, 25 TR ARITIRAEY SRR FAET -closest PR B R RE A UIT IR , 3 43 o5 JT W AH W) K
RS FAEI-closest 3R EA WIFIR , A+ FAEBHEY H B FAEI -closest J&PRI7EFT IR A i B2 vh & 44 FH )RR
A3 FAEL=closest 52T N IF IR MG 10 G Y A TRt — P S0
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Abstract; Amplification was conducted for FAE-closest genes of representative high and low erucic acid
plants in Brassicaceae, and sequence alignment of the amino acid sequences encoded by FAEI-closest
genes was performed ; a genetic relation tree was constructed based on the amino acid sequences of FAE1-
closest; representative FAE-closest genes were transformed into yeast, and the differences in regulation
of erucic acid synthesis ability among FAE-closest genes from different plants were compared. The results
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show that the amino acid sequences encoded by FAEI-closest genes of high and low erucic acid plants in
Brassicaceae have two types namely A and B, the full length of their corresponding coding regions are
about 1 461 and 1 389 bp respectively, and amino acid sequences of B type only appear in high erucic
acid plants; by comparing the amino acid sequence variation sites shows that there are 150 variation sites
in high and low erucic acid plants in total, and the 320th amino acid in high erucic acid plants is lysine
(K), while that in low erucic acid plants is threonine (T). The genetic relation tree shows that 12 erucic
acid plants can be divided into two clades namely 1 and I, and the amino acid sequences of FAE1-
closest of most high erucic acid plants are clustered into clade I ; those of high erucic acid plant Lunaria
annua Linn. and low erucic acid plants Malcolmia africana (Linn.) R. Br., Euclidium syriacum ( Linn.)
R. Br., and Tetracme quadricornis (Stephan) Bunge are clustered into clade II. The yeast transformation
experiment result shows that erucic acid can be detected in yeast transformed products of FAEI-closest
genes from Brassica rapa Linn. and Brassica tournefortii Gouan, but not in yeast transformed products of
FAEI-closest genes from M. africana, E. syriacum, T. quadricornis, and L. annua, indicating that only
FAE1-closest genes of some Brassicaceae plants are associated with erucic acid synthesis. In conclusion,
FAE-closest genes from all low erucic acid plants cannot synthesize erucic acid, and FAEI-closest genes
from some high erucic acid plants can synthesize erucic acid; the function degree of FAEI-closest genes in
different Brassicaceae plants are different in process of erucic acid synthesis; whether FAEI-closest gene

932 %

is the major gene involved in erucic acid synthesis needs to be further verified.

Key words: Brassicaceae; erucic acid; FAEI-closest gene; cloning; functional analysis

FF B2 (erucic acid, C22:1) BHFE T +F4EF
( Brassicaceae) Y 1 h E@%"gj&‘ﬁf/ﬁ’%ﬁﬂgﬂﬁ@fzm , H
AR AV A, Tz T R Atk
AN EE 25554 T, B RR O <21 2 iy sk o Hi T
Ir e T AERHIEHEY TP TS TRy I e R
T Z2 e PRI T IR A 0T, NI BN T I+ IR 5 LA 5
FE BT D AR T IR Tl AR I BT

JFT AR R 4 [ ( fatty acid elongase ) & A&
AL A B, Horp 3 - B % — CoA A ( 3-ketoacyl-CoA
synthase , KCS ) J& g [ I 48 K J52 I fr) B i it 27 4wy
PRI RE DR S W Wi 44l KCS FEPRI KW, KCS HE A
SRR A R v | Bl 22 U S A RAN [) 52 4 4% D1 1
A8 S AR R LG T i 254> I AR N M & A T
HI AR S WNTTAE D RE [ 7= 28 5™

AR T 45 3 W om . KCS R ETE A 7 A%
BN+ F AR AY, (5 FAEI - closest il
FAED %56, Horh FAET SRR M — — L 50 5
WS 5 JE 5 IT R & R KCS kN n {8 R OF
(Arabidopsis thaliana (Linn.) Heynh.) fael %78 A
FIIT IR E R RAL Y . BR T EAERME A,
TER 4R} (Tropaeolaceae ) 545 3% ( Tropaeolum majus
Linn.) I i 4 # B} ( Simmondsiaceae ) JH B
( Simmondsia chinensis (Link) C. K. Schneid. ) H4% %
BT ARSI G A DI RE KCS FEA, BUAR
EEAW A 44 N FAEL B HAESEAL 5+ 18R}

) FAET B JE55 R FIIHEEN B T KCS FH 5%+
AR A B2 X 7R T KCS 56 R 55 v HoAh s B2
WA RE AT WHEITIR B A BE ) , W 1 5 1ER}
FEAE AP IR & Y KCS B A Y AT RES

FAEI~closest B AE 7 K h 5 FAET B [A]
Pt e U R T rh kA T 2 Rt
TELAERWE S T 8 20, AW FEHED FAET - closest
ST RE BAT PRI IR G R RE ). R T LR
W AW AR BARR M 1Y & AT IR A
Yy, %1 H FAET —closest SR AT 3% | I 0 o4 i 1)
AR T 5 4T e 9 HextE, 3 0 AN [ AE 4 FAEL -
closest ZFEMR 51 22 57 ; I35 T4 A0 15 4% G R0 1k
BHEAREMD FAEL -closest F& R 78 [+ v 17 %%
Ak, FEEAS [V A oA U A i BE DR 45 5 R 6 U RE T 1Y
225 , LA R R i) o7 B2 Ak B 22 1) i PR

| R Ll I

1.1 ##E

FR PG A7 3000 2 B &5 SR e R AR R
Y PRI IR (JT R & 1 5 T 40% ) AH 4 9 AR IR T
R (IF IR & 1IN T 3% ) A 3 AP (B 5 1 PV IT IR AT
Yy  MPREAE B LR 1, LA R R A TR
A ERE BT T, I TR b E R B A
YIS BT AP T 5 D 280
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Table 1 Basic information of 12 test materials in Brassicaceae

s LES IR L/ % KA e b
Genus Species Erucic acid content  Type Origin
ZEEE)R Brassica HEITT B. tournefortii 48.08 RJTRRAEY) High erucic acid plant FE America
¥R rapa 48.32 EITERFEY) High erucic acid plant F[H America
HERBSE B. oleracea var. botrytis 48.03 EITERFEY) High erucic acid plant Z[E America
BEWE B. oleracea var. gongylodes 47.94 FIFRAEY) High erucic acid plant ZE[H America
¥ HWE B. napus var. napobrassica 46.41 ST EAAEY) High erucic acid plant F[E America
FIAEH ¥ B. oleracea var. albiflora 45.81 BT RRAEY) High erucic acid plant FE America
HFH ¥ B. oleracea var. gemmifera 44.00 FITERFEY) High erucic acid plant £ [E America
WKPHIHISE B. napus 49.00 RATERAEY) High erucic acid plant [ America
HH R R Lunaria HF R L. annua 44.96 [ RREY) High erucic acid plant il Switzerland
5338 Euclidium 533 g syriacum 0.62 KITEHEY Low erucic acid plant H1[E China
MUk IF & Tetracme P T. quadricornis 0.25 {RIFERMEY) Low erucic acid plant *HE China
RFHE Malcolmia WS M. africana 0.00 {RIFRAEY) Low erucic acid plant *[E China

1.2 A&

1.2.1  AHi4h DNA 228 % Lk 12 DARE IR %
(15 C ~20 C) h i TR i &, P e A H R L
(pH 6.0, 5 [GHFEHFE 2 ( B8 ) A FRA R ) i35 = 4
(HA& 10 em (5 8 cm) 1, BEAAEF 10 Kifh7, A
MRIFIAE 3 45, 159530 d I, B4 FEHLEL 100 mg H
R CTAB 35 H2HU B DNA il FH 5 e A A
A3 1% B BRI FEL VARSI DNA A 5 A 3k 3 i
& K DNA BESVRAE T -20 CokFEH

1.2.2 AAY ¥ SEHEHEAFX, HH Primer
Premier 5 #4151t FAE1—-closest 3& 1R PCR ¥ 34 A% faj
F51%) ( FAEI - closest—F : 5' =CTTVTTTACTAYYACC
TCATWWCCCACTTTTTCA-3"; FAEI —closest—R ;5" -
CGGGTAYTTRKCAAYRCAATGTTC-3") , 5| ¥ g &t
BEAYPHCARA R G, SR Tag B (
T MEE A R B A R A R ) #E1T PCR §73,
PR R BSARRLA 25.0 pL, f44E Phanta Max Super—
Fidelity DNA Polymerase 0.5 pL,2xPhanta Max Buffer
12.5 uL, dNTP Mix (10 mmol + L™ each) 0.5 pL,
10 pmol « L™ ¥ A1 iE5 1 #14% 0.8 wl, DNA #ifi
1.0 L, I ALZE K #h L & 25.0 pL, PR F M.
95 CHIZEM: 3 min;95 CAEE 15 5,55 CiBk 15 s,
72 CHEMH 2 min, 35 NMER; fe 5 72 C HEAH 5 min,
P38 Pyl A BIE B EE S DNA LSR5 6 (B0 A
) (B R MERE AR BB B A R | ) X 1
PIdb AT e, TA Seb ) kbt SRV E W R A PR
R B E 3 7 R

123 @ X A##E i Sequencher 4.5 2/

(ZE[E Gene Codes Corporation 2 w] ) Xl 1 [9] i)
GIHEAT PR F g, 412 250 (assembly parameter )
W N 85% ~95% , IR T n 4> contig(n=2),
W GERHZFI A Y FAEL —closest RIH W GEAF7E 245
D1, BHESERNUS B MEGA 6.0 #4847 5 51 Eb X
. FEBRINSECT, LR 3 ( Malcolmia africana
(Linn.) R. Br.) #J FAEI -closest B3R ¥ 5 N5 %
I K IEIRF S0 FH MEGA 6.0 347 £ H
XFHERS  IE AT IE

i MEGA 6.0 #4%, 5R ] ML 248 1 R ge i Ak
B TR 8 280 A N 45 53 315 /i 4T 500
UCCH S A, THARL AT U SRR SE I ML g5t 4% G
R
1.2.4  FAEI-closest W & B354 DIARSZIG
TRAER) pYES2/NT C AR 4L, 7855 W g 1 1R
FARR VI s 0518 . DA B3Ry HE 7 A, 1%
HROER 1.2.2 i R R AT 1T PCR 9731, £
b TA SEREARAT b B A, 280 Bl U | % 45 1 Oy 08R
A HE LR A pYES2/NT C FKik#kid, Behki%
WS ISCHR] 15 ] B9 5L E T, L pYES2/NT C %5 3K
TAVE R T B K A L ) AR e A B AR S 3
FEARAT (0 B TE B AR InvSel H, F 28 C &4 F 8 5%
2~3 d, PRIBCEERE 5L A0 J5 AR A 00 BH 14 v B, e 21 5
A i AR 3 R0 2% I ETHE Y SC - Ura WRAAK K 57 2
(pH 5.9 dbHUiz FIERHA PR A7) #1528 °C 250
r e min” RPN TR, HEABEAR 2%
FUMERY SC—Ura WAAREE F7 54 AR RS OD o A
0.02, F-4kLE7E 28 C 250 r » min™' F FE;3R, 0D,
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ERE) 1.4 J5 AT E W R TR I,
1.2.5 MR BRIERELSZT SN BERIEIR TR
Rz B S 2 B OCHR 15 ) TR 7 et AT . BB iR
PP AT .5 000 v - min~' 50T B0 W 4 B Bk
YA, ]G TR M 2l K Bk R T BE A M DT UE 2 W
KOH —FH B W (75 o 2 R B4 4 10% KOH Al
L 5%H,0) FAEREREAML, 80 C AT Efk2h 5
BT UK B R IR C ke (20 #rall) Ve LA L BR R
168 T4 7K A 6 mol - L' HCL fR 4k, 1F ke
WUiE B e TR , L 2s KBR 2RV, i B IR IV R AE
EARF R 1% 1,50, 1 FBE (2 mL) H 60 °C
AL 1 h, FHIE C e A< BURERE B 105 2 H I, il o s
LBRZ R, R YVEMFAE 0.5 mL IEC T AT
SAREIE T

SAEIESRAT . A S (3L Agilent 2AH])
HERE YR EE 250 °C ; HPINNOWAX {4354 (15.0 mx
250 pmx0.25 pm) , fHHE  HFE 1.0 mL « min™'
PILR RN 38 em -« s AETRAR IR BE S 200 C (fH
) P FHE 180 C £ 1.5 min, 180 °C ~210 C
(10 C + min™"),210 C ~220 °C(5 °C * min™') , FID
R DU #8324 300 °C, Z<30 mL - min™", %5 X, 350
mL - min~" PR | mL, A8 TR 5 B SR A 0 1 AR

*2

Al
2 HERMAH

2.1 FAEl-closest SE L FF 5l # Lb 0 BRI 5 47
2.1.1 T FHAZH AKIFBEALY F FAEL -closest &
ARERF e s X AER R RTTRRAE Y Y
FAEI—closest R:[RIPEAT T 938 | K IUHARID ) BRI F
PIFZA A FIB 2 FRHL ZHRILK 2, 455 R A 26
BRI R EER T 9 2 487 A2 FE /R, XoF g 1) S iy X 4
K279 1 461 bp; B MY EIEIRIF I 214 463 285k
R, XL A T X 44 24 1389 bp; 5 A ZRALAY
SR FPHIAH L B AL 2 B R S TE 26 36 25 52
AL BAFTE 17 A Z TR I B (k2R 1 2 5L 1R 7 47
& QEDFHNLWFHLQHNLQT) , 7E2f 92 258 98 AU
BAFTE T R AR o R (R BB R YA N
TVQMIRD) .

GER (K 2) BIR  MITRRIEY) & 75 ( Brassica rapa
Linn. ) JE3TT ( Brassica tournefortii Gouan) "' 4 5
¥ ( Lunaria annua Linn.) M AR TR HE Y S 3k 5%
( Euclidium syriacum (Linn.) R. Br.) DU ¥ ( Tetracme
quadricornis (Stephan) Bunge ) FIIEFFEANA A FEHH

TR ERE ARTTEREYW F FAE1-closest REBF | TR AMLLER

Table 2 Comparision on variation sites of amino acid sequences of FAE1-closest in high and low erucic acid plants in Brassicaceae

[LES

0L R R AR

Amino acid at each site®

Species') 36 37 38 39 40 41 42 43 44 45 46

47 48 49 50 51 52 92 93 94 95 96 97 98 320

Ma Q E D I H N L W F H L
Tq
Es
La
Bt
Br
Bn

=
5]

Bob
Bog
Bnn
Boa
Bo

[==A-~R -=Ri -~ -~ Rl -c s e

Q H N L VvV T T VvV Q K I I D T

o
>
=== -
- = =

|

|

|

I

|

|

|

I
~rErARARARARAR -

Y Ma; V3% Malcolmia africana (Linn.) R. Br.; Tq: PU{§IF Tetracme quadricornis ( Stephan) Bunge; Es: 3k3% Euclidium syriacum (Linn.) R. Br.;
La: %8 5 Lunaria annua Linn. ; Bt: VERST Brassica tournefortii Gouan; Br; 9 Brassica rapa Linn. ; Bn. RIS Brassica napus Linn. ; Bob
AEMESE Brassica oleracea var. botrytis Linn.; Bog: EEHE Brassica oleracea var. gongylodes Linn.; Bnn: &35 H ¥ Brassica napus var. napobrassica
(Linn.) Reichenbach; Boa: FHAEH W Brassica oleracea var. albiflora Kuntze; Bo: 8 FH % Brassica oleracea var. gemmifera Zenker.

DTA. BILRIFEYEm Type of amino acid sequence. A 1 B FRAEI ) FAEL -closest ZFLHR 75258 A and B represent different types of amino

acid sequences of FAEI-closest.
3) PITRZE FAE] -closest @R I 51| b i i , e Fon —FNENL S s

.. »
africana, * -+

“ =" 7R InDel 3 /5, Based on amino acid sequence of FAEl-closest in M.
represents the concordant site, and “-" represents the InDel site.
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SETR P 5 5 5 7 BR AR W) A6 88 3% ( Brassica oleracea
var. botrytis Linn.) . B2 #5 ( Brassica oleracea var.
gongylodes Linn.) | & & H ¥ ( Brassica napus var.
napobrassica (Linn.) Reichenbach) . H £ H #% ( Brassica
oleracea var. albiflora Kuntze ) I3 ¥ H #% ( Brassica
oleracea var. gemmifera Zenker) {XA5 B ZEAY ) & FL R
A 5 1 S V5 DO R AR 1) v O BR AL 9 BN 0 =3 ( Brassica
napus Linn.) A A 1 B 2 F2EAI i F MR 751
HE—2 X5 ARSI FAE1 -closest 2 &R
FPAN AR S s AT S, R B ARST IR A ) h 3
FEAE 150 DB S i, Horb 149 DN ZUEEIR AR 567 s A
e AT T AR b I B A oA A A1 AL (5
320 fip) ATRE S T FAERHE Y Th T IR & U G, RI7E
T RRAE Y Tz AL S R E R A AR (K) |, 7EARTT
PRAED) P WA IR R (T) (R 2) o

2.1.2 +F#E KBS F FAEL-closest &
KRR R RESH T FAEL-closest 24 E iR
FPo R AR S ARIT IR A ML 3545 5C R AN
(F 1), R 12 MOTRRIEYIR S T A2 A3
%, KRR EITIRFE Y B FAEL —closest 2 3& 1R )7 5]
RAESr 31 AR IT R AR W) IR 5% . 1 3k 56 F0 00 44 97 1Y
FAE1—closest ZJE R 75 R A5 43 32 11 ;AN S ST BR A Y
HR B LG A, H FAET—closest F LR A ST TR AR
Yy A B R R AE 5y S 1L

(A G ZR A Y ], D RE A P REAH ST, PRI A
733 1 EBENLIE R T H O 2 ARSI T
RRAEY AR, 803 3 I b AR il (R B
PLR DY 15 57 W5 RS Sk ) R X 7 P Y Y
FAEI - closest F& RAE Ry 5 1 5% X 76 % B B A InvScl
T T IR RIS

AEMPSEBrassica oleracea var. botrytis

{L@(‘H‘N il3%-B Brassica napus-B

BY% Brassica oleracea var. gongylodes

L &% H ¥ Brassica napus var. napobrassica

¥+ H #& Brassica oleracea var. gemmifera

F14E H i Brassica oleracea var. albiflora

e N
— & Brassica rapa

L N iH13E-A Brassica napus-A
HEFEIF Brassica tournefortii

YR B Lunaria annua

\ 0.02 ]

b3
Genetic distance

VUG IF Tetracme quadricornis 1

5% Malcolmia afiicana

5,338 Euclidium syriacum

A Fl B RN FAEL-closest LR F 51255 A and B represent different types of amino acid sequences of FAEI-closest.

B 1 EF FAEl-closest S EE ¥ 5#

BE+FARS RITEREWE ML EEX 26

Fig. 1 ML genetic relationship tree of high and low erucic acid plants in Brassicaceae based on amino acid sequences of FAE1-closest

2.2 RiERIE FAEI-closest EE B3 higAEE &
=E

WAt 7 HiE S ST B R DA T RS
LB FAET - closest & R 7E W B v 547 55 i
FIRJE X NIERE RS2 B 14 Fh IR TR 4H 73 ( A A
R PSR IR P LS MR R AR T R | R TR
TR VAR | RRIR | ABAE TR, — BRI TR TR LK
BEFR NN ZETR ) 1Y & S AT 0 b, S5 R AR 3. 4

IR 0F B RE TR (% £k pYES2/NT C 23484 bt
IRFRR, 3 | P &35 FIEESLTT W FAEL —closest 3
PRI BB = ) vh A 2] T IT R B0 H i FAET -
closest B PR BERE 1y vh AR A B TP 1R 5 73 3 1T HAIR
IFRRAHY DU I RSN Sk 1Y FAET —closest 5 [l
FEWELE =) rp B AR B TIR , 53X 3 MES M T
TRAEWIAR b6 B FAET —closest %% R %% W0 7= W v b ok
iRl SN
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®3 +FRERES ARTTEEY FAEI-closest B R BB =M A A ES H 5 5 17

Table 3
in Brassicaceae

Analysis on fatty acid components in yeast transformed products of FAEI-closest genes from high and low erucic acid plants

MR VIRR LS5 1 i/ %™

Content of each fatty acid component?

P

No."” cl 2 3 C4 s 6 7 8 O Cl0  Cll Ccl2  C13 Cl4 ('j);f‘}fﬂzr
1 245 258 131 1566 189 1112 3862 1640 357  — - - - 64l
2 458 454 196 19.65 1.68 1519 2644 1630 379 094  — - — 495
3 328 206 155 2170 2491 1333 577 2251 053 — 055 125 115 — 144
4 795 608 371 2493 1414 1566 1234 9.69 254 038  — 235  — — o0
5 544 479 200 2074 2049 1872 1820 165  — — — — — — 798
6 244 168 1.03 2141 30.13 1419 2607 — - - - — 095 — 211
7 243 172 103 21.06 3047 1414 2607  — — — — — 097  — 21
8 359 213 142 2168 31.99 1327 2517  — - — o014 — — — 06l

D1, X REEERE B MR (554K pYES2/NT C 252544 Control yeast strain ( transformed pYES2/NT C empty vector) ; 2; T H ¥ Brassica oleracea var.
gemmifera Zenker; 3. = Brassica rapa Linn.; 4. VEHTT Brassica tournefortit Gouanj; 5. A8 BB ¥ Lunaria annue Linn.; 6. DU %5 FF Tetracme
quadricornis ( Stephan) Bunge; 7: 3% Malcolmia africana (Linn.) R. Br.; 8: =3k3% Euclidium syriacum (Linn.) R. Br.

D Cl1; HEEMR Lauric acid; C2; PIGERR Myristic acid; C3; PJEREIMIR Myristoleic acid; C4; FEMER Palmitic acid; C5; EEHHIMAR Palmitoleic acid;
C6: BENEER Stearic acid; C7.: Yl Oleic acid; C8: WEiHIR Linoleic acid; C9: VMR Linolenic acid; C10: E/ERR Arachidic acid; C11. Z-#)fs
2 Eicosenoic acid; C12: JF R Erucic acid; C13; KIEAER Lignoceric acid; C14; 12812 Nervonic acid. —: KK F| Undetected.

3 i frga

3.1 #H+FHREWE FAEI-closest EFE 53+
ARFERXE

FF FAE1-closest 283 R[5 51 A8 2 11 5t 15 56 &R
RS < T RRAE YR B S AT A Y AL TR — )
3, HAR B ¥ FAE1—closest F& R 56 B2 0) J5 AN BEWS A R,
TV 5 R T RRAE DA H W5 5 HAL S T R A Y R AE 40
X1 A FAE T -closest &R % i b): 5 [ AL N BRI &
WITIR . AT e A B+ AERHE IR FAET -
closest JE PN 5T IRA MUAHOC

TE KCS BN F R, FAEI —closest 315 FAEI
LA R fc e o BIFIE R A [m] - F AE R R R
1) FAEL FERTEITIR G A ) B AFAE 22 5%, Ani
IR Y 55 7 [ Rhamphospermum arvense ( Linn.)
Andrz. ex Besser) 5 ST BRAR YW =R AL T [A]— 43
3¢, 2 FAE] LGRS TR AE RS & LT R 5 AR
FFRAE W) 5% ( Capsella bursa-pastoris ( Linn.) Medic. )
1) FAET JE R AL B 5 AT Bk v (9 5T R 1 35 A1
B(IFREE N 4.63%) , 1B 5 IT ( Brassica carinata
A. Braun) | VEILIT T 8 K ( Raphanus raphanisirum
Linn. ) 2 ST WA Y T (1) FAET 5L G /e B I | BBk
TR A B 0.27% ~2.50% ", R, #E DA ]
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