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Proteomic Analysis of Cold Stress Responses in Euonymus japonicus Leaves

HAO Qiang, ZHANG Rui-li, LENG Ping-sheng, and GUAN Xue-lian"
(College of Landscape, Beijing University of Agriculture, Beijing 102206, China)

Abstract: A proteome study based on 2-D gel electrophoresis was performed in order to analyse the
cold-stress response of Euonymus japonicus ‘Cuzhi’ leaves. The plants were grown in the outdoor and total
proteins were extracted from leaves monthly from Oct, 2008 to Feb, 2009. Our results demonstrated
significant variations existed in 36 protein spots detected on CBB stained 2-DE gels, among which 19
proteins were identified by mass spectrometry, including well known and newly identified cold-responsive
proteins. The identified proteins were involved in several processes, such as energy and metabolism,
regulatory, defense response etc. The expression patterns of these proteins were consistent with physiological
and biochemical changes.

Key words: Euonymus japonicus; proteome; cold stress; 2-DE; PMF
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WA 4 CorRI AL B 7 d A 14 d, S8R0 A) FUK 7 B SR FSG SR MALDI-TOF MS #55€ T
26 MEAF BRE (2004) £l T EAMEY AL 4 CRSR, 4d A 14 d S A TR IE I,
ESI-MS/MS M 37 A1 2 i DL AR R A P OE 1 15 NMRA L, IR 4 K. fF98
T OEEEH L A RER AU NAN S E o I LR T N R MR AL e, iR 2
R E R DRI ML, JCHGRAE AN KRR A Y A b K 2115 AR H A5
BN, A AT AR, B T BIE G LHEE S T H BRI HLK
AR Ofes 55, 20100, AIX—AKR, X EERBA R ALREE S A AT XU ik o dr, &
feFRIBEANK HRGERE MR A AL FHI T B O AT I E)5E (MALDI-TOF MS)
HEHE AL REBOR, oW IXEe e e aRik i A, NI AE A R e i R (R T

QY ViR SRS DARES

1.1 ##l

RGBT LS HIE (Euonymus japonicus ‘Cuzhi’ ) AE KRB AE Jb 5T AR 2 Bt B AR 27 Bt
T M, KRR ARy, AE KR 2T 2008 4F 104 11, 12 HA1 2009 4E 1. 2 H, & H 15
H B 8 WFECH A RN, MBS IE, Johi 3, Jotifs M i db AT A A A i s I R 2 1 DA
12 7%
1.2.1 A 3EAIEAFN T

A (POD) G PRI E K H @ EIARM Btk @AY EALEE (SOD) %1 il i K
FH AU DU M e i3, a2 1 SR H s, w0 25 M 2R 7 e o 2 IR 4= 5 2F (20000
(T
122 ZEAFeGRK

W B HCR FH)/SDS 2 (Wang et al., 2006); K] Bradford (1976) 77 ¥ERET 1 i€ &5
I LYK B 2 R RE B R 110 pg, {871 24 cm pH 4 ~ 7 IPG JIR4%, 218 Bio-Rad JKE4A# 1 W15
WOE SR, R 24 cm BEABREIFERUN 50 pA,  FAERARUN 450 pl, B 510 R ]
KO i et vk (Candiano et al.,, 2004), HFFpAbHEEE 3 MEH.
123 B&5 BT

K H PowerLook 2100 XL FHIAC R AT BG4, %I KI5 H Bio-Rad PDQuest 2-DE 737
AT, SRR AER AL i A ERR R DRI 2 R 8 i R UVE RS B gL
AL, R ACERR 3 KR MIBHATUCHS, WA 3 WER T ARAEAE R Sl S S AFAE R
R AL 418 (A 14 RS Total quantity in analysis set #4748 (5 E B —4k, RERE LML
A H2ESFRE (P <0.05) [ ARHA N2 FRIEE A M.
124 IRABERE, &OREZASIEESE R

P S VI ZE S8 1 A4, A8 Roche 8 (AL RBER U (Trypsin) 2 B HIXTER (1 AUHEA TR
W BEEARE . WREN 1 uL AE L3S HOR, 35 7E Anchorchip 8 1, Wi+, AREWREN 0.1 pL o - 5/3E - 4 - FHt
WHERR (CHCA) FEFUSAEm IR b, FrREai 5 A 0.1% =9 SRR R, BEMM RS, Kt
1%k Autoflex II MALDI-TOF Jitif{X (Bruker Daltonics), JiiE{X ¥ B %A EFTE ™

1 I MASCOT 43 #7 Ji it 25 JL IR 454U B i (PME ) , 2% ) NCBInr #5045 /22, #)Fh 43 253 #% Viridplantae
(Green Plants), [&] 2184 A 2B & BR LWL &1 [ Carbamidomethyl (C) ], AJ48{&1fi oA Oxidation
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(M), SetF 1 MHEREEUIAL R, IOTCEARHEZE 200 * 0.0001%.

KAWE 3 ANFTEEHSREIEATIRE: (D KBIULEEE K TEEET 4 () HAFTFIE S
JERT 10%: (3) MOWSE 734 95% (P < 0.05) WEtEpE. ARG Lk 3 AMbsifkirLi
G5 RA AR A e LR .

125 ZaRA iAo n 24

S 45 R NCBI 2 A 537 41482 T H BLAST #HTLHEXS, 1454 KEGG (Kyoto
Encyclopedia of Genes and Genomes, http: //www. genome. jp/kegg) T HXT R L TE 2% (Gene
Ontology, GO) Juls5AGNEF. Jrfa % 8 A A TargetP (http: //www. cbs. dtu. dk/services
/TargetP) T H H 5T EAT o

2 HiIR 50

21 G EERETEIINEKMEER

AR A TR AR G, AR RIS B, T, 984, D3, 1 A s, PR - 4.8 C.
IR AT R S MR R E 5 AR K I BN T AR oA T KR > T 2105, RN L
5 EEREO HEAAORREEAT T 2 ERE, RO E g R . B 1, A R AR A
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Fig. 1 Variations of physiological and biochemical indicators of E. japonicus ‘Cuzhi’ leaves during winter
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22 HIBENIERST

Wikl 1 Pros 2008 47 10 H—2009 4F 2 HWAE], JLiEIE S i 23 A X /L 5 230 5 5 AR R AR
PIEAR S IEASE (B 1, B), Wnl ¥ rEpE . U iia g o &, o A R A ) B T 1
WA R AAIE (B 1, C~F)o ULAMNEKRIL, W AHX S 3F 0] PERE & 870 10—11 HIiA
UK, T2 5 MR FFARO AT o AR 52 TER A I, 4 MR KB IE 1 45 KA AR,
SEU AL AR H R, AR RO S BRSNS, A0 S i s
W RV 25 R 2 T 3 n SAe A T U 5 A A e A RS () A e e, i I 1 s e A A B (1) 3 P SR R R A
PIE JF P o RIS I A3 )X L FR AR AL B BRI IE S R AE 10 H 2 11 B I BRI R 3R A T
ORI STER OB A

2.3 Wa) EKEE S

KH PDQuest A4 73 #7 i R A< Tt F& rh Ak i w0b i v S B o0 e FEDK R (L 2D, M 10
HEAMFR TR 2 984 MMaREARG R R, EEAIiEE Ey i 8 a8 iy
170v 97, 122, 99 #1101, ZiE 5 Hr &I 36 NFE A% (P < 0.05) HERZEERMN 2 4L RS
ERERE AN

pH4 | mF ! pH T pH4 IEF -~ pH7

SDS-PAGE
SDS-PAGE

SDS-PAGE
SDS-PAGE

SDS-PAGE

2 dLHEEGMH R EARY D EKEE
A: 2008 4F 10 ;5 B: 2008 4 11 F; C: 2008 4712 H; D: 2009 41 ;5 E: 2009 4F2 .
Fig. 2 2-DE maps of E. japonicus ‘Cuzhi” leaf proteins during winter
A: Oct.2008; B: Nov.2008; C: Dec.2008; D: Jan.2009; E: Feb.2009.
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24 EBRMMESH
F 36 NZEFE A ST ST, T MASCOT HEATHUE VLR, %5 T HP 19 NMEA TN

AEERT NV IR E R (K1, B 3).
#® 1 ELXFESATEARBILEEEAMHRFEREALEESER (2008 - 10—2009 - 02)

Table 1 Identified proteins of E. japonicus ‘Cuzhi’ leaf responsive to outdoor cold stress (2008 - 10—2009 - 02)
AR/ B0 AR VCECAk Pl
HAHM EABK D Y Theoretical/Observd aH B % HENE AL
Spot Protein name Accession  Species SRR 4y FH/kD Score  Peptides Sequence Location
pl Mr matched coverage
101 AL AR -1, 5- ABMO1871 4.8/5.1  27.3/39.9 71 6 23 HoAlr
TR I A Y Morus alba var. Other location
Chloroplast rubisco multicaulis
activase
102 KRR - 1, 5 - W XP_0025329 ERR 5.4/53  52.4/43.2 78 7 14 oAt
=N AR A 96 Ricinus communis Other location
Rubisco activase
103 R -1, 5- W8 AAK25800 LEHE 53/53  47.2/474 130 11 26 At
0 AU A T Zantedeschia Other location
Rubisco activase aethiopica
104 IR - 1, 5- BB 1909374A  JHE 5.5/54  42.9/43.0 74 5 12 HoAhy
N4t i A Bl Nicotiana tabacum Other location
RubiscO activase
105 ZEIRE -1, 5- Zf%% ABF38996 & ot 5.6/5.7 34.8/16.3 76 5 21 HoAlr
TR AL B Pachysandra Other location
Rubisco activase terminalis
106 R -1, 5- W8 ABF38996 & ikt 5.6/58  34.8/15.4 72 6 23 oAt
0 AU A T Pachysandra Other location
Rubisco activase terminalis
107 ZEIRE -1, 5- Zf%% ABF38996 & ot 5.6/59  34.5/39.1 73 9 21 HoAlr
A Bt S A Pl Pachysandra Other location
Rubisco activase terminalis
108 RS BRE 1 ACG31595  Fk 5.6/57  34.8/32.8 71 6 11 IESZIN
Oxygen-evolving Zea mays Chloroplast
enhancer protein 1
109 At CANG61828 %% 5.8/55  33.4/32.1 86 8 36 -4k
Hypothetlcal protein Vitis vinifera Chloroplast
110 NI ALK A ADT6  NP_563809 fURIJT 6.1/49  45.1/20.2 73 4 21 LIRS IIN
(Arogenate dehydratase 6) Arabidopsis thaliana Chloroplast
111 T TR T A XP_0025315 #iJpk 6.8/5.7 42.9/39.4 74 7 23 TRZZIN
Fructose-bisphosphate 08 Ricinus communis Chloroplast
aldolase, putative
112 Uk - 6 - WERRIEAINE  XP_0016972 JEPHACHE 59/6.1  31.0349 71 5 22 Hokrph
Fructose-6-P aldolase 82 Chlamydomonas Mitochondrin
reinhardtii
113 Wizht A AAP73460 il Hif 5.4/55 41.9/45.1 111 11 33 oAt
Actin Gossypium hirsutum Other location
114 FtsH H (B4 FtsH-like AAD17230 i 6.0/54  74.5/68.3 76 9 14 S fA
protein Pftf precursor Nicotiana tabacum Chloroplast
115 R e s ABA92141  JKH 8.7/5.5 216.6/40.8 81 14 12 Vasluytikig
Retrotransposon protein, Oryza sativa Secretory
putative pathway
116 0s08g0412100 NP_0010617 7K 6.4/6.5 110.0/112.0 88 8 10 43 V1 i
92 Oryza sativa Secretory
pathway
117 ESTEAHERS/| CBI36832  #i%j 5.4/54  24.9/224 77 5 18 At
Unnamed protein product Vitis vinifera Other location
118 AREA XP_0025187 HiJk 6.3/5.6  23.6/23.6 83 5 21 HoAth
Hypothetical protein 77 Ricinus communis Other location
119 BN BACS83670 /KA 11.1/6.6  40.9/40.8 76 5 17 At

Hypothetical protein

Oryza sativa

Other location
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1k BLAST F1 KEGG *fiX 19 AMEN ¥ 85 1 FUdEA T Dh e ke, IF 5 i Ik 4 0 1a) b it i s 47 Ak
HAE AR bR AR A LU A, X SR I rT LA A e S AR IR BN A ARSI e R 5 4 2K,
HP AR oKEE (BRI AL 1100 2R0E - 6 - BEIRIEaNE (BRI A 112), Rk ETHEA (EE
RS FIPUREN GREAM 116D & B IR N B AR P 8 6 7T s
24.1 5K

T 4 SR VTR R I RE T, 9 MR (BRA T 101~ 109) " RE S e A1ERASE, b
TAMEA M EEM 101 ~107) FTREE TRERE - 1, 5 - BRIl nsa A CE e (8 3D,

pH 4 IEF pH7
- e ES >
120kD — ; ! ; P—
100 kD e ] AW e 116
. . T ]
. -
T0KD —
60 kD —
S0KD —
40 kD 7 —
Tl {07 kern2 ¢
G LR RE goe108 '
30 kD e R i T :
- 'L L . >
weoi L%y & wlm gt BT v Lk
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3 1 RdtiEEEM F S & RN E fikE
ik R R
Fig.3 2-DE map of E. japonicus ‘Cuzhi’ leaf proteins in Januray
Arrow: Identified differential expressed proteins by MALDI-TOF MS.

AR 101, 103 ~ 107 22 MASCOT %57 Al BENAZIHE - 1, 5 - BRI A i/ 22U 10 il
(ribulose-1, 5-bisphosphate carboxylase/oxygenase activase, RCA), RCA 1 i3 4] i 25 5 A7 8%
BELLF P2 A et 22 Fop IR R (0 25 B, JF HBERSIR4F RuBisCO {EMUGIIRA (Wang & Portis,
1992). A 102 283k BLAST F1 KEGG 7307, W B AZ I — BERRIR (Ll /N EFE . RuBisCO /)
WP CAIE ] AT LRI RuBisCO MIMEALCR ARy 571 (Nakano etal., 2006).

TERRAR 5 AN, AR 102, 104 A1 107 FEEARE RN 10 HIHHRIESIC, JFE 1
HBNLTIE, SRJEIFM TR, AR 101, 103 F1 105 WIFE 12 HARITE, 2 J5TFa NR, HE
106 KIEENPTEARFFRRE (4, A). XLE[EJE T RuBisCO W0 1) 1 B A & 241 0 2 Bk
TR IE , DX AT B8 2 R 0 AT I 7K 5 A4 22 S o 1 (P N AR AL 7R E SR 1 H,
PRz s 106 4b, HoAth RuBisCO AHICHT I HH L N ZIE, X P ARACH AT 1T B M) 70 4 2
P DA A T8 AT a8, [N SX S8 AR A B I 22 e Ul B T 0 Y B I W A8 I R ) £ 1 ik
IRz, DROA RIS [F]— R B 1, A4 B B AN R E JEAE AN RPIRES T AR AT BEAF A R IR B IR 22 5

B 108 45 T RE N A 9 8K 11 1 Coxygen-evolving enhancer protein 1), £ [ 55 109 AJ
fie WAL 85 1 Chypothetical protein), 283 BLAST Hl KEGG 431, #EM A Y6 R 48 11 AR A 14 33 kD
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WZ3E OEP (photosystem II oxygen-evolving complex 33 kD subunit), OEP ;& —Ffifa e, 256
wR A EER (Sugihara et al., 2000). XA SAE 10 H @I s5RIA, 78 11 H 2IA T
FBHIREE (K4, A,
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Fig. 4 Monthly variations of relative expression of identified proteins

PA L 9 ASGEAE A DG 8 B B E R AR A Rl R b i AR A B, SR WD A F oA 0 & 2R 2
BRI, X AT BRI AL O A R AR ARG D E R (Yanetal., 2006).

AT 110 25 E v HE AT AR AN K [ADT6 (arogenate dehydratase 6) arogenate dehydratase/
prephenate], XFRATIARRBKEE, FTIRNZIR. BB ORI G (http: // www. uniprot.
org/uniprot/Q9SGD6). [ ai 111 £ %558 0l Gk Hbl — MR 41 (fructose-bisphosphate aldolase,



2176 P S 38 ¥

putative dehydratase, FBPase), Z5¥ERMf/BE A, BRI I&IE, SOMEFIH &AW, Je&/EH
TR G, ARV S REIECR K AR B % (Regina & Shimon, 20000, [ A5 110 71 10 .
11 AR 12 JESsAT Ik, fEE 1 QA AR, 2 JRAERM ~ i (Bl 4, B).

B 111 AEBANE ) 5 A P ik s AN, 75 1 H 2IATE I G (K14, B).
X455 W] FBPase R §e 55 HE 418 WY 4 2GR W 16 N 1) e & A0 A S AR A 0%

BT 112 5 e HHE - 6 - BERRIA4EME (fructose-6-P aldolase), S5 fIR I &S, K
HIF RIS A A A MYIE A R, 76 10 F1 11 HAERMKRZEE, M 12
HIFlgEA L (K4, B).

242 ATEA

HE A 113 2% ERRENNIENIEE (actin), WRZ RN R, BRE40E IR, UishE a0
MOE 28 . A 35S (Lee & Workman, 2007).

T A 114 %% 058028 FisH S (1A (FtsH-like protein Pftf precursor), it BLAST #iI
KEGG F3 HrHEM b 25 11 4 41 i 43 24 85 (18 FtsH (cell division protease FtsH), Z 5 & AMMITIE. o
W R MK SIET A AR (Cuietal., 2005).

B A 113 F 114 AR A 5 A H RIS REEA AL, —F 7 10 HIHih BlRIE, 18
12 A BT IF R bl (B 4, C.

243 TR

AR 115 8 E ] 5e 8 Rk ¥ )8 -4 1 (retrotransposon protein), )& T Ty3-gypsy JVJ%&
() — PP 2 0, SLEEDR R A0 E S b 2R R BE (http: //www. nebi. nlm. nih. gov/protein/
77549344), HAE 10 AFREBIFWEZEST LTE, 76 12 ARIATE I THAMTE (K4, D)o FEsi e
TR IAEG AR A BB S A AR AR e — RO [RIBL . A B B S B e 1 A O 5 P O
(1) 73 i 42 B VDA OC, e nT i 28 o A8 o 47 1 R 40 e s ik DR 3 ik 1 I XA AT 1 ok R 4 4

(Grandbastien, 1998).

AR 116 Z%E AT HEA 00820412100, it BLAST Fl KEGG /- #rfE Mt 8 (1 oA i 2
(disease resistance protein RPM1), A% PRI 13 S FIAE A — 99 Jit b AH T A FH sk A A 434 )
(Torneroa et al., 2002). HRIAEH 10 H G, 78 12 HikB Tk, S5 1 ka4 4,

D).

E A 117 L% nl R R v 4 % A 774 (unnamed protein product), it BLAST Fl KEGG %
BT HEDN 25 (1 0 Wp i A58 1 (Stress-related protein) B iy 44 #5154 K- [K - & 1 [Rubber elongation
factor protein (REF) ] (Sookmark et al., 2002). H7E 10 Hutfkik, 11 F 12 AIgAEE, $H4E 1
AX BT 10 K, 2 AAHITRE (K4, D).

244 REAHREEG

AT 118 % W RE AR5 2 82 1 (conserved hypothetical protein), BLEA7E 10 H F 45 L
WL, 15 11 ARNKEE, ZFREETFFG N EE A 119 @8 s M€ & H (hypothetical
protein), MLEEE/ERAE | HREET 2T, 25 TR (84, BE). EWANE AR AAD) 6 H it
WAHF R EE

3 e

AR R % 2 A AR 5 R U O A T BEPRAT 3 1 S B AR G . AR, B SER
HAh, 2HEASHIEATME, S50 BRI S, =420 o D BE sl Mg S50 A A2 i, 4l i
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TR LRI SN AR, DLRESI N A &R RS AR L (HERUT 4%, 2008) o d@ k) @&k b
AR B AR AT R 0 o R 2 S 1 ) S E A T RE AT, LS e D R AR R T 12 A, s
HE 24 BifINEEA 3 ANFRMIIEEE A 2 4.

76 10—11 FIE], B AR P B, LS s 16 & 4 RS 285 Bl 56 8 1 5t
(BRI AL 101 ~ 107 BE A5 109) [RGB PR IdE I, (R 20 J o o] s R0 ) 7 St Do n, - 52
GREE (2006) LSRRI &5 R o XU AL DTSR I B b K AR BB T, PR AIG T 7K 3,
BEINT MM, BRARUK AL, IBRBACE R, SEEBUARRCR, BN R AR KR A R YR AN
Y, (R, MEESEARA M. 4 11 HZ )5, RuBisCO HIEE ARFER N,
[F] I} 61 535 B ROS (R S AL 0BG M 3BT 8 9 . Ahsan 25 (2007) S8 AEWTST R Al A N2 7K o3 e 2k
JiiE I A B8 RuBisCO 1 RuBisCO V&AL HI L M2k, FFIAh ROS AJ gE& M RuBisCO, i 5T
W2 (W T AR, AT ROS i3 RuBisCO B¢ RuBisCO H AL MG Ak, HrT R 2 5 T /K o3k 2k Jo 3
LRZN 17/ STE R N W = Al R e VR S N7 W 2 B ST et 8

T A A 108 AT 109 4 HEM A OEP, Jung %5 (2006) {EAFST— N HUER (1) R 03 200 A8 SRASAR N,
RIL OEP H FTESARKE bim HAEAE 22 ik, FRIAN XM L9 SR ORISR R 46 1T AR E 7
B REE (2008) WFFT T AL UL DR I B B A TERE TR R 8 1T IRAT M RFIE, RS54 Iy (1)
AN 11 HIFUE TR, R 1 H BRI, A0 W5 21 (1) i1 2 A7 B A4 0 R) it 2
25108 R 4 109 ARk 5 2 A —5L,

WA 110 BN AT AR KB, LA A 503 B 2 A7 72 SRR it (Cho et al,
2007 VBRI 3 ZEAE F 208 0 2 FER 40 I8 B R TR 2R AT AR A R R TR 2 IR o 1T O A I S R
MR NVFZ GG TR, ATV AR R AR R B MRS ES5 4 5T (Nelson
& Cox, 2000).

FA S 111 YHEN D} FBPase, Hou %% (2009) 57 T &/ NEM B AL RS54 KE FASS, 1XFhH
TR SARRAE IR T AR A, e R BITH A AR A 4kt . H FBPase AN
Aibianl Kl N i1A, AN FBPase [ T &AL 5K YI{L A 5. Regina ! Shimon (2000) H#kiA
7 FBPase 5 #EAZ LR AR HGFH SIE N A G . Jorge 25 (2006) 7ERFFT AR (Quercus ilex L.) M F &
RN 2T a0 FBPase HoinRik. (4l 7+ o R IE A7 VF 22 e 3858 5 SR A g
FH G HE DR 4t 600 (KRR 1E) 722 (Jung et al., 20030 ARG W% 3] 1) L i 20 4 e A 01 ) - ) 2
F i 110 RIAEAWE Mg R 52 —3.

A 112 WD A - 6 - BERREEARNG, 1070 3R AR M e A S B T B It e s 1, 1)
I B AR T B IR SO I AR 1, AR IR AR I AR D PN, IX AR IR A% 1Y) S I T R A 1k
FFRERER MR EEMEA (AThy 55, 20000 .

75 10—12 FHIN], W AR 3 2R PR A, i D LBl B i B A 113 (AR 3R
RPN R, 3R AN MR BN P BB, B R IR BB M I KR . DB A
WA A LER ) B IMIGIRA 5 1 R 2 5405 881 PN U BT OR (M 40 IS S sh PR I ks, 2 AR A
SRR N AR I EE R, Orvar 25 (2000) £EXHEAE T 18 BT 5T P R BUULED & A 58
B FAFHAEE SR A 2 R85 25 7 AR 23 ) s SR A B AL 1 R, 3R IR LR A 28 1 A 5 S R v it 3
AR o AERF UK RERR 0 N 2R P A I R I FtsH 2R (A0 AR At — S8 2 AR A 5% 4 1
AERVEE I, Ak 8T IR B T O R A0 N 25 AR P A2 DA 55 ), AR 440 PR v A o 2 £ 2 1 DR
I RGP AR R T R EE/EA (Mann, 2000).

HA M 116 FAHEN A PURE A (RPM1), Boyes 45 (1998) 7EMFFH S S 88U M i A& I RPM 1
MR AN R R A, A O SOV AR RPM B AY, R WA R A A A — AN A R i,
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I 20 RS P B T R AR B R

B A 117 BN A A SR - Jorge 25 (2006) 7E KR ANIA] & B B BE I AR (A i ZH 50 Bt
r S TR . B A 116 A 117 AEA RIS E RIAAITE 2 HIMRIA =R PR RS 2 Hilt
FEIT, o S B B R K.

W2 RAE 1 FRE 7 E, RN A7 585 Oy B 2 SRR I AT R A KB (B A 108) e 1
HRKEE, SRR R ETED CGRAS 115 | REMACER (EAM 116) 7612 il 1
HAFRIE RN A, XL UEHE 53R Wb 18 s A7 i A0 A4 2= B B AL B el R, e A oG 8 1 5
(7= A A H AR

DAL 5 S U8 WA AL 18 T I3 5 A ZRA i 8 ok R A i e B 1 AL AR AL S A B A A R AR A
30 RIS AER T R A 8 O AL A BT B P R T ATk o N B 1 i 2= AR
WG B TNEI S AR AR B, BRI O R g W A B S S AR & AR
K HAERBLEL.
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