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Abstract Prediction and curation of protein subcellular locations is essential for protein functional annotation. We devel oped the
Plant Secretome and Subcellular Proteome KnowledgeBase (PlantSecKB) for the plant research community to access and curate
plant protein subcellular locations, with a focus on secreted proteins. The database is constructed with al the available plant protein
data retrieved from the UniProtK B database and plant protein sequences predicted from EST
- data assembled by the PlantGDB project. The database contains information collected from
qﬂf . 2014409 5 07 H three sources: (1) subcellular locations that were curated or computationaly predicted in the
%22 H: 20144 09 H 07 H UniProtKB; (2) subcellular locations and features predicted by eight computational tools; (3)
KFEHH: 2014409 H 07 H secreted proteins that were curated from recent literature. The categories of subcelular
locations include secretome, mitochondria, chloroplast, cytosol, cytoskeleton, endoplasmic
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reticulum, Golgi apparatus, lysosome, peroxisome, nucleus, vacuole, and plasma membrane. The data can be searched by using
UniProt accession number or ID, GenBank Gl or RefSeq accession number, gene name, and keywords. Species specific secretome
and subcellular proteomes can be searched and downloaded into a FASTA file. BLAST is available to alow users to search the
database based on protein sequences. Community curation for subcellular locations of plant proteins is also supported. A primary
analysis revealed that monocots and dicots had a similar proportion of secretomes, and monocots had a significantly higher
proportion of proteins distributed to mitochondria (both membrane and non-membrane) and chloroplast membrane, while dicots had
significantly more proteins distributed to cytosol and nucleus. This database aims to facilitate plant protein research and is available
at http://proteomics.ysu.edw/secretomes/plant.php.

Keywords Computational prediction; Expressed sequence tags, Plant secreted protein; Secretome; Signa peptide; Subcellular

location; Subcellular proteome
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Table 1 Evaluation of prediction accuracies of plant protein subcellular ocations
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Figure 1 Overview of the PlantSecK B user interface and annotation page
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Table 2 Summary of subcellular proteomes in different plant speciesin PlantSecK B
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Table 3 Comparison of subcellular proteome distribution in green algae, monocot and dicot plants
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JRAE . OR & H LA IAh AT LU WA g b 1000 A8 A BT 4% H AR . w] DL S b i e
WHFHEA KT 1 000 MEAFUFFHERSCTENI Ui BLAST SEHIFE R R R AT Y& A 8
fl¥fh . wTLGEIE A LR R BEAG AT ), 2 IS SR AR ) EST 4 R vl iR,
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Al MEH EST ARIR5F, S8k, Fhal BLAST #H4T
HE,

AN UniProt & 15 73 R Sl DT T AL 2 ML

IR B ER MR ] 1. NONik#E
f) 3365 1 H1 M Uni Protk B / Swiss-Prot K6 2% 37 24 i
L EFRE A A LRI E A A K. K
ENRE SRR ik LN oprik = i g S EEm A2 ok v
B VAR R ST 1) SR S AR SO . VERR T I A
TEEEATRTIIE 1),

EST #ifidEBad =% EST 74, #H
OrfPredictor T Ml 1 & [ Jii ik /7 %1 (Min et dl.,
2005a), 2T BLASTX [ZhfeiEft, fH HArbril
AR FRO S 135 5] 1A 1 5 2 % (Min et al., 2005b), i
FH T B A R 4D 0 40 e A7 B 000 A 5% A U2 2 T Tl
(AR 573 . BT EST ol vl B AL & e Fp s
BeH 5INPE R,  T5 /N B . 8 e iR
B EST 15 BKA B TR IZ 98 A s i w vk LAk
— RS B4 i B 10 119 25 R T B RN T 20 o

22 iR B4

PlantSecK B & A4 1 415 921 AN A i 741,
FUH53K EH UniProt / Swiss-Prot %45 8 (% A1 5 7)
) 33 643 4>, K H UniProt-TrEMBL K % ) & H
26 685 M AT I S K 7 73R AR A MR T Y 1
355593 />, (Mingetal., 2013; Lumet al., 2013). %}
THAREL 7 000 MEAMYIF, LAMLEETH
P EERN DR 1 b, Bl WEH, OR
HEMEEAE ARSI TR L b LRI R
W) 7 MpEBEA S A, HARARN B T 2 A R
wEA. i 2 AN Gl E e, HEERA
PR TR SR AR , 3 73 B 1 247 F1 559 4.
B VE R R — MRS E A% H RE
UniProtKB "SR H, BUONFE— L A Bk H
e — S REE S, HAJDLK T 58 B a2 i gk
[RIZH . 4540, &7 WEAPTE PlantS 45 99 984 M4 H
FEH R E A AT A 63544 4~ H, and 1)
FAJFLE PlantS 7145 53 847 4%k H, £ UniProtkB
TR EARHA S XA 31 908 4% H
(http://mww.uni prot.org/taxonomy/compl ete-proteome
). WLEEH (1) LA F o2 BT AR /N R £ BT ZE I
R A B AT FERHE /) 5 AR S A8 AR B A 1 0 3l 1)
HE, BIafERapasED. B, BEREERE
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TEAKRIEIRA SR ()R EiR- BRI
G TIN FIHEE s (2)7F UniProtK B = (1) I 41
MOfr B s (3)FRATHR I Bt SCHR I SL 30 AR 1R AT I
T 100 MM R W R EH(Q12%), & &
(Physcomitrella patens) il 214 781 Ff 73 ¥4 2
(29%) (% 2). F:TATTAMAG T, 5 mAE)
AR R~ 8 B B B E ) 4.0%
~7.5% o EX TR 18 1 BT 2H B 3 LS AR T-3RA1T
DART#R R, X2 AN CART AT 78 1 Signal P
3.0, MAAfEMH T SignaP4.0, & BA 5 &1k
5P (Lumet al., 2013; Petersen et al., 2011).

TR O FhH| T3 2 e, s it AE YAl
R A0 ) T 4 Y 2 1 o 4 o R~ 2 B s
KNGS GEAER 3. SERRG, —FXF
WY, BHTHEARANATEEME, EE—AHT
AT BT o Lt i oRul RT3 B 1 o 4H NS
%, P DUREANEAH B AR 5 AN BB D B E B
JR AR 3) o L H R AR R A A v 30
EE WA L MR RS R A ) oA
At AREZESR, (HaE, Ty ZeR o2
PSR Y, SRR 2 T ] (B
AEERR) s XU RE A BAT 235 5 22 1Y) B 1 o
S Hf 5 A% 2R 1 (3R 3), X e U8 3] 1 B AR ) A
R 4 22 18] 7. 20 e e 1 Joia 2 93 A7 (1) 22 S A2 H
THE TR 2 AW A B s 51 i 75 23
— B

3R A AR BT

43 i 2 19 B At IV 2 1 5 2L 1) 58 4 e e ok
WA AEA TR HA2, HTEanlE
1 2H 5 LAt W R 54 B AT DL B AR ATT 2L
P NE e B T — P R AN [ P Ff o
XL R AR . 25907, FRATRHELHE = Fh
FHAEMIRFGERTE . R REFR). =AW
TN BR . BRI &6 (L
WUEE  5A0) I — AT T 43 i B Al i Ly
Mr(F 4; F 5). FAMHEH BLAST 11 blastclust T.
H, FELbxt b 95% (1 1A — 1 DL 2% Bl e
R, XHETUREE D ORI AT . NT
PR b o AR L Th RERIMEE ,  FRATTN 8 Midk
SE BRI AT T ARGRNE 43 W B 1 2 R A4 (GO)
1A b B R B B 1e-10 kb
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E {E 1) BLASTP Swiss-Prot #4lifE. 3K A{A(GO)
f& B M UniProt ID B 5 % #F & &
(http://www.uniprot.org/downloads) 7 f& F GO
SlimViewer FIE Y4 7 M 2 R AR (GO) RiE 147
ST (McCarthy et al., 2006). Frid#fh 4 ik & A1)
GO LWL RS> T IhRE M RN LA R S fER 4.
YR A2 S5 40 RO HFIAEDERE,

ELFEARB A AR R . AR a2 i)

K 4 AFEREY R s B B R A A 6

RSN BRARKAGED S T R R AR I
ZMMEMIR R B 70T DRE S 2R Rt 73
B 4 R B K AR (~30 % ) R RS i (7 %6 ~9 % ) 4.
B FF HORES 7> BA & A5 GG 11 (~40%6 ) B fiE A %
PE(12%6~15%). B9VERAE, BIAVFZ 7 ub )i
FIB A #5328 1E GO, GO 43 KA AN
5% iR i

{8 rpsBLAST 7 {57 £ #4) 3k i 4fs 2 (CDD)

Table 4 Gene Ontology classification of secreted proteinsin different plant species
(a) Biological Process At (%) Pri{%)  Sl{%) Bd (Ma)  Osj(*a)  Zm ) Pp(Pa)  Sm (%)
GO:0008152 metabolic process 673(16) 3921 439(22) 393(20) 544(20) 429(20) 155(23) 282(21)
GO:0006950 response to stress 579(14)  170(9)  200(10) 188¢10) 260(9) 188(9) 59(9)  99(7)
GO:0009056  catabolic process 386 (9 182010y 242(12)  200010)  269(10) 2160100 T (10)  137(10)
GO:0009607 response to biotic stimulus 353(9)  61(3) 65(3) 49(3) 65(Q2) S4(3)  16(2) 29(2)
GO:0005975 carbohydrate metabolic process 313 (8)  156(9) 190(9) 183 (9) 247(9) 165(8) 56(8) 97(7)
GO:0007275 muliicellularorganismal development 161 (4) 64 (4) 74 (4)  T8(4)  120(4) 93 (4)  30(4)  69(3)
GO:0016043  cellular component organization 15004y 66(d) 65(3) 71 (4 121 {4y 75(4) 19 (3) 46 (3)
GO:0019538 protein metabolic process 143(3) 98(5) 90(4) 98(5) 109(4) 91(4) 40(6) 7T1(5)
GO:0006629 lipid metabolic process 140(3) 65(4) 68(3) T2(4) 102(4) 834 16(2) 61(4)
GO:0009628 response to abiotic stimulus M1(3)  39(2) 39@2) 56(3) 82(3) 713 14(2)  36(3)
GO:0007165  signal transduction 107(3)  29(2) 33(2) 28 (1) 44 (2) 30(1) &(1) 16(1)
GO:0000003 reproduction 99(2)  52(3) S52(3) 68(4) 102(4) 68(3) 17(2) 44(3)
GO:0006810 transport 89(2)  S6(3) 48(2) 36(2) 65(2) 432 10(1)  32(2)
GO:0009058 biosynthetic process 86(2)  66(4) T0(3) 62(3) 102(4) 89(4) 40(6)  60(4)
GO:0030154  cell differentiation 86(2) 16(1)  20(1) 23 (1) 44(2) 23 (1) (1) 17(1)
others 636(15) 316(17) 309(15) 322(17) 505(18) 385(18) 125(18) 268 (20)
total 4112 1815 2004 1927 2780 2103 684 1364
{b) Molecular Function At (%) Pti%) SI{%) Bd{%) Osi(%) Zm(%) Pp(%) Sm(%)
GO:0016787  hydrolase activity 649(32)  328(23) 3B0O(29) 398(29) S533(24)  362(28) 114(28) 243(29)
GO:0005488  binding 595(29)  435(31) 408(31) 434(32) 7TI11(33) 407(31) 139(34) 263(31)
GO:0003824 catalytic activity 249(12)  186(13) 158(12) 194(14) 272(12) 169(13) 59(15)  115(14)
GO:0016740 transferase activity 135(7)  122(9) 107(8) 97(7) 191(9) 116(®) 27(7)  75(9)
GO:0000166 nucleotide binding 92 (4) 103(7) 82(6) 74 (5) 166 (8) 85(6) 21(5) 51(6)
GO:0030234  enzyme regulator activity 61(3) 2002 53(4) 28 (2) 42(2) 23(2) 2{ 2{0)
GO:0005102 receptor binding 57(3) 11(1)  T(D 10(1)  17¢1)  10(1)  2(0) 8(1)
GO:0016301 kinase activity 51(2)  T72(5) 55(4) 45(3) 106(5) 49(4) 13(3)  40(5)
GO:0004871  signal transducer activity 43(2) 14 (1) 11(1) 13 (1) 23(1) 13 (1) 3 9(1)
GO:0030246  carbohydrate binding 41 (2) 33(2) 24 (2) 37(3) 54(2) 29(2) 81(2) 14(2)
GO:0008289 lipid binding 27(1)  19(1)  26(2)  18(1)  23(1)  14(1)  1(0) 7(1)
others 47(2) 44(3)  22(2)  16(1)  43(2) 32(2) 15(4) 14(2)
total 2047 1396 1333 1364 2181 1309 404 841

Note: At: Arabidopsis thaliana; Pt: Populus trichocarpa; S1: Solanum lveopersicum; Monocots - Bd: Brachypodium distachvon; Os):
Oryza sativa (subsp. japonica); Zm: Zea mays. Mosses - Physcomitrella patens (subsp. patens); Sm: Selaginella moellendorffii
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&R Plam 3 — 2 oW o W E B W Ih e
(Marchler-Bauer et al., 2009). Pfam 73 #4% &b B4
20 B 2N R RS S5 4R R 5 . PRams 1)
SERE R A LIEAN R R 1 hikF]. R Plam (15
W A T IhEe M o BT T AR P2 18]
(AR R KR 2 5%, AR € 1 Plam 1A Fs
St Plam Rk 130 H AR (3R 5) . [E AR R
&, JKAE R b E A A I AR U R ST
Fifi (R 5). WYL AN B A 2 PSR
The, fian A ISR PRFT 20 B o b Bk 2o AL A

& 5 ARRNERY I 7 WA AR 5 SR A LA

B AT ALL, dHIREE A& OB X
) 1577 41 52 Sz (Sottomayor and Barceld, 2004). #EFE 7K
AR T A0 A R 0SS T A 470 40 B e 3 A R BT 1) A= 0
WAMBER MR T HAKREZGNE.

(Lopez-Casado et al., 2008). /KFgH b A4l H 31
AN ER ) Glyco-hydro-18(GH18) A1 26 > GH32N 4,
B, TOAEFNES T Wb 2 43 P (ARSI B P A4S GH 8
6 > GH32N . FRATIL WS E|—LL Pfams 7E/KFEH A
PEAE AR P B Z (i B, x4k Pfams L4
dirigen-like #5111, Z4%AE LY, Tk BUR, 400

Table 5 Comparison of protein families in secretomes of representative plant species

Deots Monocots Muosses
Pfam [T At Pt 5 Bd i Fm Pp Sm Plam name Pfam discription
plam®a5T S0 il 32 51 6 48 9 41 Lipase GDSL GDSL-like Lipase/Acylhydrolase
plam141] 73 b1 82 e 151 91 2 31 peroxidase Peroxidase
Plant invertase/pectin methylesterase
plam04043 63 ik 27 26 40 28 ] 0 PMEIL inthibitor
plam05617 56 10 5 3 5 2 0 0 Prolamin_like Prolamin-like
plam 450 54 30 42 41 57 23 7 13 Peptidase 510 Serine carboxypeptidase
plam0 1095 52 24 3T 16 26 13 5 5 Pectinesterase Pectinesterase
plam05938 52 13 13 0 0 0 2 0 Selfincomp 5] Plart self-incommpatibility protem S1
plam2%5 49 30 35 29 30 32 1 4 Glyoo bvdro 28 Glyeosyl hydrolases family 28
plam01657 45 22 3 9 31 5 0 ®  Stress-antifung  Salt stress response/antifungal
plamMH26 41 30 38 6 63 41 3 6 Asp Eukaryotic aspariy] protease
plam0332 7 25 22 4 43 I8 3 11 Glyoo hydro 17 Glycosy] hydrolases family 17
plam 00150 35 40 iR a5 36 25 1 25 Cupin_l Cupin
plam{0722 34 2 28 6 34 49 & 10 Glveo hydro 16 Glycosy] hyvdrolases family 16
plam0232 i3 11 12 21 42 9 2 12 Glyeo hvdro 1 Glyeosy] hvdrolase family 1
plam0234 3l 16 T 0 42 34 1 I Tryp alplo amyl  Protease inhibitor/'seed storage/LTP
plam01357 30 19 26 54 0 449 14 9 Pollen_allerg 1 Pollen allergen
plam00E2 30 13 -4 40 39 22 1 18 Peptidase S8 Subtilase family
plam03080 9 2 16 5 25 9 ] 6  DUF239 Dorrginof unknoan function (DUF239)
plamO ] I3 ) 24 15 I8 47 24 1 11 Pollen Ole e 1 Pollen proteins Ole e I like
plam(0112 7 19 23 26 47 27 10 11 Peptidase Cl Papain family cysteine protease
plam05498 7 10 7 10 12 14 ] I RALF Fapid ALkalinization Factor (RALF)
plam01565 2 iz 2] 17 15 B 1 12 FAD binding 4  FAD binding domain
plam07983 2 7 7 9 14 17 ] 1 X& XE domain
plam07732 24 40 28 32 43 20 5 8 Cu-oxidase 3 Multicopper oxidase
plamieil 4% 24 8 12 14 17 1 f & Moetallophos Calcineurin-like phosphoesterase
plam{07333 4 0 0 ] 1 0 ] 0 SLRI-BP 5 locus—rebated glycoprotein | binding pollen
plam75% 2 10 11 17 26 9 5 7 Glyco_hydro 9 Glyeosyl hydrolase famaly &
plam(7 T 20 5 & 22 12 24 2 12 PATI Topoisomerase [-associated protein PATI
plam03018 19 1% 21 30 49 17 2 9  Darigent Dirigent-like protein
plam {0188 1% ki 12 10 1 9 5 5 CAP Cysteine-rich secretory prodein family
plamd8263 16 30 11 10 37 12 f 5 LRRNT 2 Leucine rich repeat N-terminal domain
plam 14368 15 25 10 15 4 13 7 3 LTP2 Probable lipid transfer
9
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pramiii14 15 22 15 25 Al 24 3
plamiMHiGT 12 3 20 3 T4 13 [i]
plam(2298 12 20 14 30 a6 28 g
plam{4398 12 15 9 17 23 14 2
pfami2469 10 16 10 14 20 15 1
plami453 T 30 9 k] 5 2 |
plam{Hy 97 7 22 15 2 3 i} 0
plamiHHiGS [ 22 11 1 47 1 |
pfam07714 6 19 4 3 24 4 0
plam{HI251 f 3 4 7 26 5 0
plam | 35947 4 23 2 6 32 7 0
plamiWy7 04 2 14 i 13 3l 10 |
pfami}l 559 0 L] 0 il 0 30 0
plami 3352 0 0 0 L1} 1] 0 Gl

Thaumatin Thaumatin family

p450 Cytochrome P450
Cu_bind_like Plastoyanin-like domain
DUF538 Protein of unknown function
Fasciclin Fasciclin domain

B_lectin D-mannose binding lectin

Kunitz_legume  Trypsin and protease inhibitor

Pkinase Protein kinase domain
Pkinase Tyr Protein tyrosine kinase
Glyeo bodm 32N
GLIEB WAK hind
Glyco hydro [8
Zein

DLF4 100

Glyeosyl hvdrolases family 32
Wall-associated receptor kinase
Glycosyl hvdrolases family 18

Zein sced storage protein
Progein of unknown function (DUFS100)

Mote: At: drabidapsis thaliana;, Pt Populus trichocarpa; 55 Solamem lveopersicum; Monocots - Bd: Brachyvpodinm distachven; Osj:

Oryza sativa (subsp. faponica); £m: Zea mavs. Mosses -

complete list is in Supplementary Table |

{03% PAS0 55 (K 5)o BGVERM A, IXEETRI 1) 7
WAt Z PASO ERER AT RE2RAYE, FoNE
H AT %A R TERE Y P A /- WA A (5 25 P450
A S R R IE . Wen 45(2007) 8 #iE 1
B AR o e B A P AF AR 3R P40, (H2E
AEAE W] e A4 o) B i R b R 2R T it . EH
TRRIA RN, B EYME T BB iR
IS E Plam B IR 7 8, (R FRATTR I
AT IR GAE D-H &S S ERFE
(1) 20 ROt T HARAEI B AEIX A Plam R T
BEAT 30, #HAFST 10 H . &
IEWER] T M et b 1, Bl ROk BA
30 N TOKEER R Mg F R A RUR . NI BiEE
(subsp. patens) A 61 NEA A 1T HE M H 15k
51 (DUF4100).

47
NT H Yot R EIERMEE T
PlantSecKB. 1 UniProtkK B oA 15 %l 145 & B A
B P T2 AT 8 4 A A 2 1 U B ) S 4 o
X A3 e AT LA SRAGAIE AR R B I SCR, DRI
AR HAE, T RTI4TN A K
BT I ) THRARS . RATS &IPS TR
B 5 5 FH 0 7 v R T A Rf A, o I 5 LA
ERERRPEREAT T EUR(FE 1) (Min, 2010; Meinken
and Min, 2012) . FRATIN g 43 i B 11 1 TR0 A2 AH X T
FEN, HEVRGEIEBRE R, B, 2
W TR Ay -0 B 1 ) PAS0 Bl AR T RS S R PR
BATIE TN 7 KA B, ST
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Physcomitrella patens (subsp. patens); Swr: Selaginella moellendorfiii. A

TargetP 11 WoLF PSORT [ Tl [k kifc, IHH2R4ak,
W, MRS . AT I SOV 4 i A7 B ) P
WIZ PR s 7 IRATEE R TR R HER i, R
EALE TR A i, HPE yix ey 40 fr B
0 TR R B AR AR, AR RES N (R 1)
(Meinken and Min, 2013). & £& 740 i i 25 13 45,
XFT AR, ER. SRR, UM%, BB, W0
A0 0 S8 1 A M AL R S R 2 R R 2 )
(>89%) . KLk, 7E A LL IV 20 a7 B 00 ) B 1 52
FRSATEER, BAREAIIR T 2 SEIRIoE . B
i, JURMHT T EAHGREIT R T, EL4E Cell-PLoc filk
4%-%%(Chou and Shen, 2008). MultiLoc2 (Blum et al.,
2009) L 2 HAt (Meinken and Min, 2012). iX£6T H
Fo FEHH 9% YRR W R RLAE FRATT R Yk B AR F
(http://proteomics.ysu.edu/tools/subcel |.html) (M einke
n and Min, 2012), T A —2 T B AR A
A, tetn Cell-PLoc fr45#s, —L8n] DLIJS7 A H )
TTHIURE, Toigab 3R T B R 4R, Lt MultiL oc2,
FAVTCEAL I EATHEAT Bl b3 . HR, AT
FH P A 3 6 T B R4S RO B 2 1 5 0 58 — T3
W, PEREAT &5 os A8 FH 2 A TR A DA T
DA e o T de T R A 43 A A ) KRR AR AT
F, WEERHEL L, RIJGHY i 2 I (LSPY B A
(%5 72 1 7 ih B 121 50% LA, AR AEHdT T
2 ER- & /R JE 4y W IR AR MR BY A W HL A
(Agrawal et al., 2010 for review; Jung et a., 2008;
Cheng and Williamson, 2010; Ding €t al., 2012) . " FL
IR LSPs TS T F i L6 28 1 51 11
oW #®  ffF SecretomeP  Fi
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(http://www.cbs.dtu.dk/services/SecretomeP/) (Bendtse
netal., 2004a). [A2hiZ% T H AL FR A4 57 1 2
W, TCIEVPAL TOAE YD LSP HERfatE, BATEATE
Bt b P AT X AN T A

PlantS eKB %5 1 SN0 FEN AR R d )
H, Rl i i AR AL &), EST 1
Hlle P A et IR B i) i BRI ) EST #idls
248, XX TR 2NN BRAHREHK
cDNA 5K AR A o ISR AN BEBE
HA SRS ) 7 W E el f& LSP SCHRR
G, MY SR T EAWTSS . JATSEE T —
ANJT 8N e 45 BAT SIE6 A 4 1 7 e 1 S 4 i £
B IE PlantSeck B V5 i (& B T H, FunSecKB
Hh A 1) S R R AT i AU S it ) L T 0k £
F 5 20 408 2 (FunSecK B) (Lum and Min, 2011b)$2
RS R, FRMEERS, XA TEY
WHF St — 2 TR B A EIE ] B
TR R YA E R 73 W 8 & R e AR F 2
FLHR AR MR AR RN B 00 i A R 8 B (Kim
et al., 2009).

YEE TR

GL Ml IM 7 51 #d5 E , JO F SF BEAT /il BRI
N EEE, XIM BETHFIRE BT B AN Sty I Y df
AEFRARAE . XIM, IM 1 GL 17 5 5045 1943 A
HINBES . T EES BRI R & SO,

B

AT R Z AR A AR [
2011-001] (ke Z MM L KE:, AR M AR T
R ) R O ST K 2 (Y SU)IF 98 3 S 2 [ 42 AL
2010-2011 A1 12-11] 3L [A) 9% Bl AHIF FEi0453 2 1 2580
FOMSLR (Y SUYIIT L 2% AR E . BOR %
R SRR, B B OB B AT I B T 43 BC 45
XIM o IM H1 97 i 0 37K 25 (Y SU) B AL 2 A=
HUG I 7T A B AR SR

%3
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