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Abstract: Objective In order to provide a basis for further research on the function of EuLBDs gene, the LBD gene family of
Eucommia ulmoides was comprehensively identified in this study. Methods Based on E. ulmoides genome database, this study
used bioinformatics methods to identify and analyze E. ulmoides LBD gene family. Results A total of 19 EuLBDs were identified
from E. ulmoides genome, which were divided into Class | and Class Il groups and further divided into six subfamilies (la, Ib, Ic, Id
and lla, 1lb). EuLBDs encodes 152—293 amino acids, and the theoretical isoelectric points distribution were 4.62—9.91, molecular
weight between 17 420—31 820 by physicochemical analysis, all of EULBD proteins were hydrophilic proteins. a-Helix and
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irregular curl were the main structure of the secondary structure in the EULBD gene family which was mainly expressed in nucleus.
EuLBD gene family had sinusoidal structure, the leucine zipper and the glycine-alanine-serine (GAS) structure domain. Expression
pattern analysis showed that EuLBDs involved in E. ulmoides leaves development, and the transcription level of EuLBDs gradually

decreased with leaf development, which were not affected by the leaf gum content. Conclusion

In this study, the members of the

LBD family were comprehensively identified and bioinformatics analysis from the genomic level of E. ulmoides, which laid a

foundation for further functional research of EULBD genes.
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Table 1 Distribution of LBD gene family in different
species

Wb T4 4% B
KFE Oryza sativa L. BFHEY 35 31
K Zeamays L. HFHAEY) 44 32
K& Hordeum vulgare L. B 24 33
INE Triticum aestivum L. WFEY 75 28
THEEIWIE Brachypodium distachyum L. HTRHEY) 28 34
A Eucommia ulmoides Oliver M4 19
Bt Eucalyptus grandis Hill WFHAEY 46 6
W Arabidopsis thaliana L. WFHAEY 43 8
ESE 37 PopulLus trichocarpa L. WFHAEY 57 6
K Cucumis sativus L. WP MY 39 35
i Solanum lycopersicum L. WHEY) 46 4
L% Solanum tuberosum L. WAHEY 43 36
B Capsicum annuum L. WFHiEY) 45 37
FHHETE  Medicago sativa L. WFHAEY) 56 38
e b Daucus carota L. WFHAEY 59 39
A Nicotiana tabacum L. MFHAEY 98 40
B3] Morus alba L. WFHAEY 31 41
ik Vitis vinifera L. WFHAEY 50 42
SR Malus pumila Mill. WFHAEY) 58 43

WY 66 6
WFHAEY) 55 44

BEHMEKHM Gossypium raimondii L.
K Brassica rapa L.
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Table 2 Basic information of EULBD gene family
RGNS HERE WEE CDS KE/bp HAK/Maa MM HTFhE FHA e g ir V21 it 52 Aor
EUC08714-RA EuLBD1 Ic 696 231 24 491.84 7.71 Super-Scaffold_114 2 i A%
EUC20345-RA EuLBD2 la 543 180 20 484.31 7.14 Super-Scaffold_16 2 A%
EUC21682-RA EuLBD3 Id 459 152 17 422.81 8.68 Super-Scaffold_16 2 A%
EUC11380-RA EuLBD4 Ic 501 196 21621.70 6.99 scaffold109_obj 2 A%
EUC25875-RA EuLBD5 la 570 189 20 764.88 8.45 scaffold165438_obj 2 i A%
EUC09084-RA EuLBD6 la 675 224 24 454.64 9.24 Super-Scaffold_119 2 A%
EUC04110-RA EuLBD7 Id 696 231 26 321.49 5.13 Super-Scaffold_6 2 A%
EUC23917-RA EuLBD8 Id 825 274 30674.93 4.62 scaffold1884 obj 2 A%
EUC20049-RA EuLBD9 b 732 243 26 477.14 9.91 Super-Scaffold_20 2 A%
EUC25816-RA EuLBD10 la 627 208 22 350.64 5.93 scaffold1219_obj 2 A%
EUC19372-RA EuLBD11 Ia 522 173 19 107.81 6.57 scaffold269_obj 2 A%
EUC00496-RA EuLBD12 IIb 882 293 31824.72 5.95 scaffold150_obj 2 A%
EUC14736-RA EuLBD13 Ia 546 181 19 932.81 7.64 Super-Scaffold_10 2 A%
EUC00643-RA EuLBD14 Ic 708 235 25304.51 6.49 Super-Scaffold_172 2 A%
EUC04109-RA EuLBD15 Id 657 218 24 519.67 4.92 Super-Scaffold_6 2 A%
EUC02244-RA EuLBD16 Ib 522 173 19 288.75 5.42 Super-Scaffold_558 2 A%
EUC25778-RA EuLBD17 Ia 522 173 18 884.42 4.93 scaffold1253_obj 2 A%
EUC09243-RA EuLBD18 Ib 699 232 25 705.59 9.30 scaffold567_obj 2 %
EUC16341-RA EuLBD19 la 627 208 22 780.85 5.52 Super-Scaffold_38 2 A%
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Fig. 1 Prediction of hydrophilic and hydrophobic of EuLBDs transcription factor
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Table 3 Secondary structures analysis of EULBD gene family

MWV WESTEPEERN RRE e mEE A o-dRiE G E/%) SEIREE E (5 E/9%)B B A (A E9) RN B (b EEI%)
EuLBD1 AT4G00220.1  —-2.133 218 2011 47 80 (34.63) 13 (5.63) 11 (4.76) 127 (54.98)
EuLBD2 AT3G58190.1  —3.489 145 1922 88 100 (55.56) 8 (4.44) 4 (2.22) 68 (37.78)
EuLBD3 AT1G75240.1  -3.000 60 1.900 27 71 (46.71) 11 (7.24) 3 (1.97) 67 (44.08)
EuLBD4 AT2G42430.1  -2944 176 1978 87 86 (43.88) 7 (357) 3 (153) 100 (51.02)
EuLBDS AT1G07900.1 -2133 25 195 123 91 (48.15) 13 (6.88) 2 (1.06) 83 (43.92)
EuLBD6 AT3G49940.1 2744 181 1811 51 71 (31.70) 23 (10.27) 13 (5.8) 117 (52.23)
EuLBD7 AT3G13850.1 3367 118 1.656 86 124 (53.68) 16 (6.93) 6 (2.6) 85 (36.80)
EuLBD8 AT3G13850.1  -2.911 169 1878 194 111 (40.5D) 14 (5.11) 6 (2.19) 143 (52.19)
EuLBD9 AT1G68510.1  -2.389 211 2133 220 70 (28.81) 36 (14.81) 14 (5.76) 123 (50.62)
EuLBD10  AT2G28500.1 -1.700 195 2533 167 91 (43.75) 13 (6.25) 3 (144 101 (48.56)
EuLBD11 AT2G30130.1  —-2.038 166 1.789 108 78 (45.09) 16 (9.25) 5 (2.89) 74 (42.77)
EuLBD12  AT1G67100.1  —-2.656 272 1.289 249 93 (31.74) 41 (13.99) 17 (5.80) 142 (48.46)
EuLBD13  AT2G30130.1 -1978 114 1911 124 105 (58.01) 16 (8.84) 1 (0.55) 59 (32.60)
EuLBD14  AT3G03760.1  —3.110 219 2622 32 108 (45.96) 26 (11.06) 8 (3.40) 93 (39.57)
EuLBD15  AT3G13850.1  —3.122 165 1.411 107 106 (48.62) 13 (5.96) 3 (1.38) 96 (44.04)
EuLBD16 AT3G11090.1 2189 20 1922 104 108 (45.96) 26 (11.06) 8 (3.40) 93 (39.57)
EuLBD17  AT1G07900.1 -2.133 25 2078 47 90 (52.02) 13 (6.94) 0 (0.00) 71 (41.04)
EuLBD18  AT2G30340.1 -3100 30 1.711 126 110 (47.41) 27 (11.64) 10 (43D 85 (36.64)
EuLBD19  AT1G07900.1  —-2.100 185 2.044 43 87 (41.83) 24 (11.54) 1 (0.48) 96 (46.15)

2 #tff LBDs &EE=REHTN
Fig. 2 Tertiary structure prediction of EuULBD proteins
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The phylogenetic tree was generated with MEGA 6.0 software using the neighbour-joining method, LBD proteins from the different species were

marked with different colored dots, red boxes represented Arabidopsis, green triangles represented rice, purplecycles represented Populus, and E.

ulmoides LBDs proteins were marked by black rhombuses

3 A, JkFE. MEITTAMERY LBDs EBRFH K

Fig. 3 Phylogenetic tree of LBD proteins from E. ulmoides, Oryza sativa, Arabidopsis thaliana, and Populus trichocarpa
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Motifl SLVYEANARJRDPVYGCVGAISSLQRQVSZLQAELAVAQAZ
Motif2 SPCAACKFLRRRCAEDCILAPYFPPDQPK
FAAVHKVFGASNISKLLQELPESQRADAV

Motif5 "1 DNENNGDHNNMTMMWQPELIARQELAVQQEGNQENDEMQSFFETIDDRQ
RP

Motife E==1
Motif7 I

Motifs QQNSFLQQSPLLPPYENTW
Motifd EEJ  \WPYGDRRRFYEIRKLQKREKPI
Motifro O AWEPLWT

ANATLFLAKFYGRAGLLNLLNAGPDHL
MTAGSGAVHYISTPSSSPSSSPNQYSPPRSFQTSPPQPPQ

A-FIH MEGA 6.0 48875 14% EULBD ZEH XKk R4t B-EULBDs 3R 5 b C-IR 51 R F R AL T /0 Ai

A-phylogenetic tree of EULBD gene family was generated with MEGA 6.0 software using the neighbour-joining method

EuLBDs C-conserved motif amino acid distribution

B-gene structure analysis of

El 4 EuLBDs ZEBRTFEFTH
Fig. 4 Conservative motif analysis of EULBD proteins

*4 1t LBDs ERRTEFNTH
Table 4 Conserved motif distribution of EULBD proteins

74 E 8 i % s FEULAD

Motift ~ 12X102¢ 1 41  SLVYEANARJRDPVYGCVGAISSLQRQVSZLQAELAVAQAZ
Motif2 ~ 2.6X1025 1 29  SPCAACKFLRRRCAEDCILAPYFPPDQPK

Motif3 ~ 6.4X10%8 1 29  FAAVHKVFGASNISKLLQELPESQRADAV

Motif4  16X102° 4 19  VNMQCZQANLMALICMEMS

Motifs5 ~ 3.1X10% 2 49  DNENNGDHNNMTMMWQPELIARQELAVQQEGNQENDEMQSFFETIDDRQ
Motif6 ~ 4.0X10%2 3 29  ANATLFLAKFYGRAGLLNLLNAGPDHLRP

Motif7 ~ 3.6X10°° 2 40  MTAGSGAVHYISTPSSSPSSSPNQYSPPRSFQTSPPQPPQ
Motifs  0.047 2 19  QONSFLQQSPLLPPYENTW

Motifd  0.110 3 22  WPYGDRRRFYEIRKLQKREKPI

Motifl0  0.190 4 7 AWEPLWT

3.6 #t{h LBDs EBHRFIURTMHSHT

FIF DNAMAN7.0 T-E.%f 19 /4~ EULBDs & [
PRep g AT LT, 455N 5 fizn, EuLBDs
®A N WHHYEAE 1AM 15 NMEIERRIEH KK
CX2CX6CX3C Ry 37, MR AIfe S T
N TCAE 5 & ¢, Class 1| 258K E C S & A #i

AR R R 8 (LX6LX3LX6L) —
gait (B 5), ZHEZHEF %, Class la.
Ib Al lc WHKEEH 14 GAS bk (GAS-block),
AL C i B PR IR (PO AIH &R (G,
M R 7E LBD R R AW % D g h R 4% B 22
E FH 581,
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CX2CX6CX3C GAS block LX6LX3LX6L
EULBD 5 HEADHSVLABYEPPTE . PLKEITA. . . . BRIFGASNIIKLECELPESCRADAVSSMVEEANE \G GAICEtQRCVStLCAEL
EuLBD 17 BADHL. ..o e s e s e o ELPESCRADAVSSMVYEANAS feCVGAICCECRCVSDLCAEL
EuLBD 19 KVLABYFPPNE . PLKETTA. . . . BRVEGASNIIKFECELPESCRADAVSSMVYEANA: ECAGAISHEQKQVNELCAQH
EuLBD 10 @VEKSVLABYEPPTD . PLKETIA. . . . BRVEGASNIIKLLCELPELCRADAVSSMVYEATAR {eCAGAVCQEQREVSELCMEL
EuLBD 11 e VKT FAEYEPSDD . PHREAIV. . . . HKVEGASNVSKMECQELPVDQRADAVSSLVYEAEA: leCVEATISYEQNQVSCLOMA]
EuLBD 13 KOMIFABYEPPDD . PHKEAIV. . . . HKVEGASNVSKMECELPIHCRADAVSSLVYER ECVGAISYEQNQVSCLOMOL
EuLBD 16 SRFAPYEPSDE . PKREADV. . . . BKVEGASNVSKML SEVAEELREDAVNS LVYEAEVE LRO}VHEC IGA IASECRRMAELCONDY
EuLBD 18 SPF SEYESPNC . PHREAAV. . . . HKVEGASNVSKML SEVPESRRADAANS LVYEANVE LRO;ZIMECMGAT SCEQRQLESLOAEL
EuLBD 2 S(TLSPYEPAAD. IDKEVAV. . . . HRVEGASNITKMECEIPIKDREDAITS IVYEA GFLASEQSQVLHLOSEY
EuLBD 1 ST FAPYEDPECGARREAAVY. . . . BKVEGASNVSKLLEHLPVERRLEAVLT ICYEACAS LRIJsVIECVAHI FTEQCQVVNLQAEL
EuLBD 4 S/ FAPYECSECGPAREAAI. . . . HKVEGASNASKLLLEVEAADRCEAVVT IAYEACAR LROVIeCVAHI FAECCCVAFLCACH
EuLBD 14 SITFABHESSDCGAAREAAV. . . . HKVEGASNVSKLILHIFVNRREDAVVTISYEACHE L SHIsVHECVS TILAEQCQVASLOAEY
EuLBD 3 SMLAPFEPADK . AREEHAV. . . . HRVEGVSNVTKILZRNLXEEERX YAVDSLVWEAF (] e PYGEYRREYEELKLQEREH]
EuLBD 8 STLAPYEPHDR.LRQELNA. . . . BKLEGVSNITKIIRNLDCPEKDEAMCTITEQSDVEAAL)sVHEC YRITLEEQKQIEYTKAEY
EuLBD 7 e O TANMPLABYEPPCC. PKLECNA HRLEGVKNILDILXNLDOPYCKGEAMRS I I¥ESNVEEM sV HeCWEVICCEHHQICCVEDET
EuLBD 15 #ea2x TPOMLLAPYEPPDC. PKLECNA. . . . HRLEGVRNILNILXNLDTYCKGEAMRSITEQSNVEAC feCWG I YHECNQICCVEDE
EuLBD 6 i LRCSICAICTECAGANATLFVAKF!GRAGLMSFISAVEHSGRPALFQSLLEERC='II EAVELLWT[SNWHACCSAVDT]
EuLBD 9 C NDESSLRECLCWIKSAESQANATLFLAKFYGRAGLFNLINAGPEHLRPATFQSLLYEA SG3 I INs I¥e SVGLMWSENWHLCHARAVER
EuLBD 12 4§ [8lSIRECLCWIKTPESCANATVFLAKFYGRAGLLNLENAGPDELRPAIFRSLLYEACH; IVNINE SVELLWSFSWQLCCDAVEX

r p g

5 #t{f LBDs EBRTFLEIEFTIEERT
Fig. 5 Sequence alignment of conserved domains of EuLBD proteins

3.7 #tfh LBDs BERIFIRNAERATHS

N T ¥R EuLBDs FE [K]ff) hy fE F1 2% 1K 1 43 A
i, FIA PlantCARE {E£ 3K {4 X EULBDs #24h % 5
T (ATG) L% 2000 bp @47 AR SetE 434
ZERANP 6 Fras, EuLBDs Ja B T AN &4 F A
LAERTOHE, AR 3 FRBT: (LD AKKE
VT, QiR R N IoE ABRE; AR F I R
Tt AuxRR-core; KAZERIA N T4 CGTCA-motif;

R A B TT A LTR Al PR SAUMEAH S Tt ARE; (3)
S 764, U1 GT1-motif, GATA-motif. Spl. G-Box
Al ACE %5, Il EULBDs Al RETEALMAE KR E L W
52 e DA R JA B R 2 h R 5 B A . EuLBDs
BRI o S E R %, SER 2324, A7 55
™~ Box 4, 344> G-box Juff, Wiz~ EULBDs JE[H )
AT RE OGBS . EULBDs [ 31 X I8
1 48 ) ABRE Juftf, & W] EuLBDs [ it 5 ABA

(2) e i N 4% oo, S am N oo MBS, i
60
50+
40-
HI%H
t 30
IR
20+
10+
0 .
EE T o X X EEE 0ELUWLWEE XESdEEEY LN E 2 EE 2 X XWEEn g
HHX_OOHHd—tmd—tD:oHd—tOd—'HQ_q—lt—lﬂn:t—lq:)d—tﬂgOOn:ud—!m‘a
EER00EEESESTEETESYEEEOEEERET <EESE
@ = = TOWD 2
S ®°°EEgTE 9 87 5957828477k 8y <
< fog@ F < 2 o000k FES<<S F o 2
o E s F-< P56 P =N
o oFF o P
G LTt ) b N v C S S ELL Vv B
Jult AR

El6 #tfh LBDs BERIFIRNAERTHSHT

Fig. 6 Cis-elements analysis in promoter of EULBDs

3.8 #tfh LBD EEZRERIZIENX ST

9T RZ EULBDs BERILEAL it AN E] & & I 3
JAEAP R e B Dy RE, AR YR S A B, A
EuLBDs FFFRAHEA (K BRI F g5 5 2
Pl —80. 58K 7 f1 8 fizn, AF EuLBDs

SERAEAL AR i AN R B B A b p i & S R A
FEAERFEESR, Kl EULBDs JEFEEF it A
REThKIEFERAC, HdH 4 /> EuLBDs A
(EuLBD3. EuLBD9. EuLBD13 £l EuLBD15) 7EAtAH
A AZik, B EuLBD3. EuLBD9. EuLBD13
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EULBD 7
EULBD 6
EuLBD 11
EuLBD 8
EULBD 15
EULBD 10
EULBD 5
EuLBD 17
EweD4 10
EULBD 9

EuLBD 13
EULBD 18
EuLBD 2

EuLBD 3

EULBD 14
EuBD1 I,
EWBD 12

2.551 813

EuLBD 16
EuLBD 19

T1-1 T1-2 T1-3 T2-1 T2-2 T2-3 T3-1 T3-2 T3-3 T4-1 T4-2 T4-3

T1-1~T1-3-M3  T2-1~T2-3-¥)4m  T3-1~T3-3-4)ji

T4-1~T4-3-20, MEANAGER, SORRRKIEERE, TOIREERKF

T1-1—T1-3-leaf buds T2-1—T2-3-growing leaves T3-1—T3-3-young leaves T4-1—T4-3-old leaves. The color scale was shown on the right of

the heat map, green indicated lower, red indicated high transcription levels.

7 EuLBDs ZRFE7EH M H TR % BRERNREER
Fig. 7 Expression patterns of EuLBDs genes at different development stages of E. ulmoides leaves

EuLBD 5
EuLBD 6
EuLBD 1
EuLBD 7
EuLBD 8
EuLBD 4
EuLBD 10 §1.0
EuLBD 14
EuLBD 2

EuLBD 16

1.284 983

EuLBD 12
EuLBD 11
EuLBD 17 [10
EuLBD 3
EuLBD 9
EuLBD 13
EuLBD 15
EuLBD 18
EuLBD 19

L-1 L2 L-3 H-1 H-2 H-3

L-1~L-3: {RIREEMH A H-1~H-3: FREEM . AR
Nkr, SOFRRRILEE, LORREHIKT

L-1—1-3: Leaves with low gum content; H-1—H-3: Leaves with high
gum content. The color scale was shown on the right of the heat map,
green indicated lower, red indicated high transcription levels

8 EuLBDs EREEHMAEREEM A PRIZRIEENX
Fig. 8 Expression pattern of EULBDs genes in leaves with
different gum content

A EuLBD15 fEALAR M AR B A KEEH
EuLBDs HRFFEEMAMM T EKE, REKFZHFE
&, EULBD12FPKM {E 7EM 22 357.0, 4tk
62.0, BREAMHZ 2.2, ZHCN 0.2, RIFKHE
4> EULBDs BRI Z 5L 5 & E , Fealfemt ik
H IR B

N T AR EuLBDs fEFL AR il k45 AR
s FIAAS R & S SRR, 0 EuLBDs
22k K. 454k 8 s, EuLBDs Z:[A7EH:
FAS [F) fi B B R B ERIB KPS UG, LA A 2],
L2 N B N el = =R T s i == B s AL
EuLBDs {EFLAFRLTE padt A2 F A 3ERITE D, iX

Al 85 EuLBDs TEAL A sl R I8 R A K.
3.9 #t{h LBDs EB B {EMLE TN

Tk A M7 2o, EuLBD6 F1 EULBD19 7 At
ek B AN [E] R B B BRI AR BT i Hh ik = st i
1] EuLBDG6 1 EULBD19 7EA A Kk & A TR
R R E AR v 1A EuLBD6 A1 EuLBD19
HHMEAMEAERR, FIH STRING $dE/E, il
EuLBD6 il EULBD19 HAEHEH. 45K W& 9-A Fiw,
EuLBD6 ALY 10 MEEKAEMEAEH, Hb 8 4
J&F EuLBD K&, —/M& MYB-like ¥ 3%K 1, 75—
AN NLP7 A EuLBD19 7] 5 5 ME A HAEx
Z (& 9-B), Hrh 344 EuLBD ZEH, —4> Auxin-like
HEET, —A MYB-like £, K57~ EuLBD6 Al
EuLBD19 e 5P AE K A5 5.

NT ¥RZ EULBD B[R FIRETE IS R R, M
T EuLBD FELFIA AR 45 . 45 R ] 10 B,
PFEM L I 14 N5 A (fR3R EuLBDs & ) Ml
19 %10 (REE AT Z B PIMHEAERD, FH 19 4
EuLBDs Hf5 14 /NME A RILH SLRIEM CHE, H
EuLBD12 HAFEH#ERKZ, 75 8 4> EuLBDs

EAREOERSZR, KR EuLBD12 AJfE 2 EULBD
K F M %05 E, EuLBD6. EuLBD4

EuLBD1, Zr7lAlLLE 4 4~ EuLBDs & HEAE, F
A EuLBDs & H HAE R RE D
4 g

AP AR A N E s A G, O 2AEEE K
AT T 4 A diiE, i MAPKEBT, LOXEBE,
HMGRSP, MK, ACOTSI®U, HMGSIE2I3E [X] 5% jik
%o LBD ¥R R A I — Rk R, 1E
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@ EuLBD4
&
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MYB-like N/
tJ
EuLBDS EuLBD6
EuLBD9 ’ Y
/:\ 3 ’i." FulBD3
o/ EuLBD7 oS

EuLBDIS EuLBDI2

EulLBD4

= 3151 -
B
- Auxin-like
EulLBDI12
@ @ EulLBD19
©
N
@ EuLBD1
MYB-like

EuLBD16

9 EuLBD6 (A) 1 EULBD19 (B) ER+EEEAML
Fig. 9 Interaction network of EULBD6 (A) and EuLBD19 (B)

FuLBD19

EulBDG

EulBDI4

Ful.BDT

FuLBDO

EulBD3

FulBD12

FulBDS

Ful.BDG6

FulBD13

10 EuLBD EREREEAEIEME
Fig. 10 Protein interactions network of EULBD gene family
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PR TF KFE LA RIS LBD E AR5
Wre R E7R, 194 EuLBDs 708 2 MRIEFK K, 2

W52 Class | A1 Class I, #t—5%I5 R 7 AN/PNIEE
% (las Ib. Ic. Id. le. Ha 1 1b) (& 3). Class |
KEFEESH 16 A EuLBDs FEH, la WK
¥ EuLBDs EH#ERZ, A 71 EuLBDs, le W
F A EuLBDs. Class Il KTEXRESH 3 4
EuLBDs (4)%|+& EuLBD6. EuLBD9. EuLBD12).
Rt g RE 8, #ff EuLBD5. EuLBD6.
EuLBD11 1 EuLBD15 5 #l ¥ 7& AtLBD37
(AtASL39). AtLBD38 (AtASL40) HI AtLBD39
(AtASL4L) TEA—3, J&T Class Il RIEKE
AtLBD37. AtLBD38 il AtLBD39 Z 5 b &
A BRI & AR g 513231, el EuLBD5. EuLBD6 .
EuLBD11 A EuLBD15 ] g B A Th GE AH L% .
EuLBD14 & AtLBDG6 [f][F] &K, AtLBD6 (AtAS2)
Z 5 EILT K B IREE, B8 EuLBD14 fEAL
frie 7 K B H T B K 4E H ZAE A . AtLBD16
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