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Coloring Mechanism Analysis of Mosaic Leaves in Camellia reticulata

Lindl. Based on Sequencing of Transcriptome
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Abstract; In the present study, the cDNA of C. reticulata (floral leaf and green leaf) were sequenced based
on Illumina Hi-Seq2500 to analyze the leaf color mechanism. In total, 228 862 unigenes were obtained and
4 851 differential expressed genes (DEGs) were selected. 2 291 DEGs were divided into 31 GO terms,
1 826 DEGs were divided into 23 COG major functional categories. Most of these genes are related to its
growth and metabolism. 1 363 DEGs were annotated into KEGG database, 15 pathways of DEGs most an-
notated were screened out, GIuRS, §-ALAD, ALAS, in the pathway of porphyrin and chlorophyll metab-
olism; ANS, LAR, CHS in the pathway of flavonoid biosynthesis, are the key genes in its floral leaf for-
mation. The coloration of the leaves was caused by a large amount of gene expression changes related to
leaf color metabolic pathways, not caused by single gene mutations, the silencing of homologous genes in-

duced by C. reticulata mosaic virus in Yunnan is probably the main reason for the formation of C. reticu-

K EH2017-05-18 &Y 2 HH#A :2017-08-20

ELWA . BHZKAARE=E4(31101565,31360488)

EEBN T (1993 —) 2, AR W 5 A=, 32 80 DA 5 Tl AT 4 9% U8 R R F 5 . E-mail : 1071090370@ qq. com
*EAEMEE OS H . T B0, TR bR 4 B VR R AT . E-mail : 57280234 @ qq. com



9 Hj T IR T R S I AT L 2R e B A HLE AT 1721

lata leaf coloration. These results greatly enriched genetic information of C. reticulata, and provide some

reference for the cultivation of the colorful leaf varieties.

Key words: Camellia reticulata ; leaf color; transcriptome; chlorophyll metabolism; flavonoid biosynthesis
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H I 55 (Camellia reticulata Lindl, ) 2 11 2% #}
(Theaceae) & &R v AW & i FARA Rl B R — 9 &
KR Y mm A N\ RA Lz w B E, &
G TP R RAE Y HINRESE R
1500 Z4EBAR I P 5 AL R (3 L J2 R4 Y XU el
MRAEY) RS2 AT B2 . T L2 AR 0% o R 20 A
120 ZA AER M G AT 153 A

P A R I LS B FE A AR AR OR H AR IS £
T LA S 2 SV AR I A 25 A A LU 2SR
W B T RE 2 — R ERTE A R A8 5 5 T 80 L i
i B B AF FE O AR AT ) T AR R AR e 1 2%
(C. japonica) MZHE (C. sasanqua) It & W3 K&
A ARG B 1L 2% 4B B BE R 7 (Camellia
leaf yellow mottle virus, CLYMV)! | 4R i, i F
A6 995 BE BT I I8 A A9 B B Y e 2 e . RIE
AL ZETE I3 T KPR PR 2 @ LB 5 A5 0 K
HEL, — 7 T ) X AR B B I R BEAT IR R L O — T
TET AT % A8 PR R Bl R SR AL 7 A

e T Sy 2H N e AR e A R A AL AR R S A
W) Ty i 4 10 4H 0 F B A AT % R R AT — 4 A
X PRI J BR A ik D 3R 3 Y 22 S 15 0 EAT 25 5
kDAL 26 43 A 22 i DA R 3R 5k i AR HR AR 45 )2
i AR X HEAR B 2 F LI . S ot A B 5 B 3 A
T R AR AT LA B AR S gk i L
B A B Unigene #E 17 RETE BRI RE 7325, i
7 4347 55 L 1L 25 I R 552 €8 A0 G 1 2 g I L Qs ik
12 B G B TR, R WL LU 258 1 A I 52 6 03 1 L, 4
FAEMIE By S5 L O T L 2 0 8 e BB B
— i Bl

O i S R W RES

L1 s
BOLE A LM St (| DERET =
1 48 B WY T 4 BB AU DXL L 2 el oA o 1 ] — AL AR

RS S BV R G R 5 T AT Kb s (e s
¥ ARAFAE — 70 CHBMRIR VKA & H .

1.2 F#HiE

1.2.1 SEBENFREE/AE K Trizol %Kik
HUEg R M L SRR A RNAL 43050 % H Nan-
odrop.,Qubit 2. 0, Aglient 2100 J5 ¥l RNA £
a0 B e B K SE MRS L A cDNA S, SO
K9 G 4% J5 - I Hi-Sep2500 347 v 3@ 7 I 5 , ) 7
PR PE125, BRAF01 R K » 247 Bodle i ik 7
B Reads o @i 77 42 3k K51 90 75 41) - o 081G 5T £ 4K
Y5153 & i Reads(Clean Data), A} Trinity X}
Clean Data #1475 IF 204 . B /e P Reads £ W
R R B (K-mer) | 88 J5 63X 26 /1N J B SE At
BB R B (Contig) « I F X £ 5 B Z [A] (1) &
152 Jr Br 4 4 (Component) , 5 Ji F| J§ De Bruijn &
975 W AN P Read 5 8. 784 > b BOAE 6 v 43 il
PUNEE AR P51

1.2.2 EERZESWMREFREEAME K
FI Bowtie™ g £k i 1 45w i) P00 77 B4 X L 3] Uni-
gene JE , 18 #| Mapped reads, 18 38 bb Xt 45 5, 45 &
RSEM A 58 33K & 19 53 #7 I FPKM B 375 X i
¥ Unigene ik £, i ] EBSept” #1722 57 %3k
2381, & Benjamini-Hochberg J7 32 X A {5 4
B B A BRI P BT RE B AR FIRCE JS 1Y
P {f, Bl FDR (False discovery rate) {5 22 B ik
HE PR 0 e 0 O B AR bR . TRV LS R L FDR<<
0.01 H2 5% % FC(Fold change) =2 fE Jy i i b
i Horh FC SRR PIRE i (4D i) FPKM B HLAH
1.2.3 =BRZEFANDGEEIBRMEESHT M

T T 2 0 o LA DU A o

Fig. 1 Transcriptome detection samples
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F Blast B 22 53 % 35 2 Y Unigene J5 31 45
NR, Swiss-prot, Plam, KEGG, KOG #1 COG, GO
WOl i EAT DI RETE B . ] topGO B PF X B 2] GO
HOHE R AL R) 22 S RO SRR EAT B AR AT . A
BE— 2 R GE o3 B 2 D™ 1 2 b 0 A g A DL
g S /NI U R i R G S TNE S s e
KEGG % #fs i . 1% 3 22 5 £ 15 B [ Pathway. 45 &
3 I T O L 2R S Y S B 2 S RO
HN.

2 RSN

2.1 NEFHB|HERGIT

SIEUNN =TS oS O it g ol 1 = R o -
13.12 Gb A &8s, A6 5 S i 1 B 2 A5 4l 5 80
Wk 6 965 128 328 1 6 155 169 906, £ 4L Q30
oL 2 FE AR T 86. 84 %0 (& 1), 2 W 7 K 4
CIERCIN SR % i/

XoF 20 e 5 R AT gt i1, 15 2 )y 51 8 & B (Con-
tig) % 5 A% ¥ %1 ( Transcipt) 1 B8 3 ¥ %1 (Uni-
gene) K FEAM A R (F 2) AR E5 R bk THILA K
TSR /B EE T A A1 I A 48 T 3 1 55 A Fh Y
B AR PR EE R A, Forp BEAU B I T 51 A 1 985

L HIAA R 276 NEERE. TN ESR T
Fo il ) K i /& 0~ 300 bp, A 9 710 940 %%, /&
99. 1% K BE KT 2 000 bp WA 3 846 %%,
0.04 % , F-H K B 56. 06 bp,N50 & 50 bp, HJF7
SRS Y 331 311 S5k AT A, P K
561.12 bp,N50 K JE N 888, i A ¥ 41l 4 2% i
) 228 862 A HLIL A ¥ 51, - ¥, 400. 61 bp, N50
412 bp, FREERAK B F 43 E 200~1 000 bp,
5 93.78%.
2.2 IiEeiERE

P B3 B F 5 X E] NR.COG . GO, KEGG %
Bols AL 15 8 HOERAE R (R 3. A RN, TE
228 8625 FEL K ¥ 41 v, A 137 455 SR F
FIAS B0 R L 5 B IE P 8] R 60. 06 %6, 53 AN
91 407 ZeABETERE N v BE R B LA . B E
H15 COG %4 e xd . #4581 52 312 & RIEIT A, &
PAKE N A ML 22, 86 %5 5 KOG B FE e X s
153 74 110 5 R F 50, A7 53 R A B
32.38% ;5 Swiss-Prot (4 g L X, 75 5] 62 408 %%
R P51 o5 AL P 91 R B0 27. 279605 5 NR 4K
P g L X, 45 31 134 288 25 [RIUE P81, o B IE R T 47
MBI 58.68%,

&1 ELFHREETMESET

Table 1 Statistics of clean data

£ Sample %5 Number 2% Read il L Base GC & & GC content/ % Q30/%
11 Mosaic leaves Tol 27 659 427 6 965 128 328 47.03 87. 67
%1 Green leaves T02 24 439 148 6 155 169 906 47. 27 86. 84
F2 HEZHRZIUE
Table 2 Statistics of assembled results

B X ) RRIER=TE 265 TS AT D B BASE R T 8 B R

Length range/bp Contig number Transcipt number Unigene number

200~300 9 710 940(99.1%) * 162 518(49. 05%) 142 087(62. 08%)

300~500 56 446(0.58%) 70 764(21. 36 %) 49 897(21.80%)

500~1 000 25 709(0. 26 %) 50 039(15.10%) 22 648(9.90%)

1 000~2 000 11 409(0. 12%) 34 535(10.42%) 10 667(4.66%)

2 000+ 3 846(0. 04%) 13 455(4.06%) 3 563(1.56%)

HH Total number

HEKJE Total length/bp

N50 K J&F N50 length/bp

S K JE Mean length

9 808 350
549 866 640
50

56. 06

331 311
185 905 676
888

561.12

228 862
91 685 505
412

400. 61

TE: o« RPGEIH R RKEZLE X 0~300 N Contig M RUEFIT 7 1L

Note: With % in the table, the number and percentage of Contig in the range 0 to 300 are counted
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Table 3 Unigene functions annotated

a1 TE R L R [ER ]
Database Unigene annotated  Percentage/ %

COG 52 312 22.86

GO 82 864 36.21

KEGG 47 326 20.68

KOG 74 110 32.38

Pfam 73 226 34.00

Swiss-Prot 62 408 27.27

NR 134 288 58. 68

1T T AL 7 9 - 50,06

All unigenes annotated

2.3 ERRZFERNFIES TR

2.3.1 ERBFRFEEMBE @dxfEzRETRE
] A 77 5 e 415 3] 48 I R X S i A 22 S SR R
44 851 A4~ ,,\EP%% &= LI 2 360 4>, 3%
KR TFRAEE N 2 491 4, ¥ DEGs BJEH JF 3
F B | NR. Swiss-Prot, Pfam, GO, COG, KOG,
KEGG #5122, 36 4 059 £ 5035 RURCHE 15 1) 1 B L 1k
GO Bl FEE B2 09 R 2 291 55, COG B4l e 4 B 3
190 1 826 45 KEGG #udfs FETE RSl 1 302 4%,
2.3.2 ERFFEAEAN GO EEERE HILAK
K g ) 25 S R GA BRI GO 432K g it

N 22 SR RIKFEIN FE O 31 AN UIREH R O T
F4 =RFREEFEGO PEEERE
Table 4 DEGs GO annotation
A Ttem Number of anigene

A A% 43 Cell part 332
A Cell 329
41 g 2% Organelle 252
¥ Membrane 143
A4 4> K4T 424 Macromolecular complex 140
Cellular component 2 i 28 54> Organelle part 112
I )i 4> Membrane part 75

A% 4% Cell junction 18

Jfg 4 X 3%, Extracellular region 15

i £ ] X Membrane-enclosed lumen 9
HEAL TG PE Catalytic activity 283
4 Binding 252

5K 53 FHEAE Structural molecule activity 69

Mf?eigrﬁ?gjriion #3215 Pk Transporter activity 44
WWR 45 & %5 5 R 3% E Nucleic acid binding transcription factor activity 13

HL T 344 3% P Electron carrier activity 13

it 1% 45 3% % Enzyme regulator activity 7
R} 72 Metabolic process 409

2 il 35 & Cellular process 331

B —/E i3 Single-organism process 281

8% W 2 Response to stimulus 97

EA Localization 87

HE W Biological regulation 82

P Wy i 11 H B 4 85 £E #) 4 l Cellular component organization or biogenesis 57
Biological process % % 14 # Developmental process 52
£ 41 Mu )3 % Multicellular organismal process 25

{55155 Signaling 20

%533 Reproductive process 17

Z W) 2 Multi-organism process 15

K Growth 7

5 Reproduction 6
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Table 5 DEGs COG annotation
COG P4 % Function classification EEH fj@ﬁ{i .

A RNA )i T H& i RNA processing and modification 5

Yo {0 1A 45 ¥ F1 3 2528 4k Chromatin structure and dynamics 4
C BEJR 19 7 A= F 4k Energy production and conversion 205
D 20 M R 3R 4, A 4 2, Y (R 43 85 Cell cycle control, cell division, chromosome partitioning 21
E IR %2 510 Amino acid transport and metabolism 158
F 1% 7 FR 5% iz MR Nucleotide transport and metabolism 20
G e KA & ¥ 55 iz FAC i Carbohydrate transport and metabolism 205
H HiB %% 12 518 Coenzyme transport and metabolism 40
1 i 0 32 5103 Lipid transport and metabolism 111
] e A% AR 25 4 AL A= W) & . Translation, ribosomal structure and biogenesis 315
K #% 5% Transcription 98
L 2, 4 FfE & Replication, recombination and repair 92

20 it BE /40 i 55 1 A= ) &% A Cell wall/membrane/envelope biogenesis 44
N ALz 3 Cell motility 2
O BHVE 5 181 L 2R (A 5 B E% . fE1H Posttranslational modification, protein turnover. chaperones 178
P THLE T #:32 510 Inorganic ion transport and metabolism 147
Q WA AR = W A B 3 AR Secondary metabolites biosynthesis, transport and catabolism 139
R — I HE TN General function prediction only 485
S KA ThfE Function unknown 103
T {555 3 ML Signal transduction mechanisms 84
U i P 3z Hiy L4 8 A E B Intracellular trafficking, secretion, and vesicular transport 17
A% 55 B L] Defense mechanisms 21
Z M4 Cytoskeleton 19

ML) 5 F I e K S f A 2 f = K 4y
BIETALE T 10,7 M1 14 N IRE/ANE . fEA R
X — 2, 22 55 3 Tk R IR 7 400 A 0 40 L R 4 L 9
BT L B e s 7E S T RB K X — b, 2 Rk
18 PR AR AR T I R T o ) R R s TE A
T AR K — 2 v, 2 S 3R AR R R A A Ao AR L 4 A e AR
B — A5 AL 3 R R BT o B ) e v

2.3.3 ERFREEFAY COG eLiERE ik
COG BHsIEM 1 826 422 57 Rk H 4T H R [H
TRAY 26 3R A% 23 DR B (36 5) . 4 3 5 ARt L B
PR SR, Horp kB B IR 2 3 22 R
(—FRETIRE T o Lk 43 500 2 T CRI3E A2 W R 45 4
AWE B CHRIE ™A 5780 .GUERK LG Wi iz
AR AT OCE 12 J5 &M 2R B AR IEDD
2.3.4 ERFRIEEEM KEGG HEER KER
FRR WL 5 KEGG $k # Xt . A 1 363 43

R B E R, & 3] 131 F AR 3m i 46 & AR
i AEE R AR AR A I VR AR 25 R
FIRFERER T I & 2 W 15 A0 I h . B
& (Ribosome) . N fill fig 1t i} (Pyruvate metabo-
lism). RNA %% iz (RNA transport) fl )% & 1 H
(Photosynthesis)ZE (3 6) .

MULEZERTT LA fF GO R R A Y22 o
FRIX— 0 N AR A B T B 8 R COG T B
s SRR B R B W A TE RGN RE LD 70 J
(BHPE ZARER S R R )6 0 DI RESE . i o % ok
H By A IR AR 3 A, AR BE ST R R 5 R oG i AR
MRAR H 22 5 RIR LI R 9 8 2 i R e VT A
SUEFT . G54 KEGG i 50 s 31 I &0 E
AT B T 2 20 R AR L 28 B T A ) A AR T
SRR (0 5 1 AH OC A Ak A8 ok SR L A AE i R AR
e S ARIBW R BEAREA
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Table 6 Differential expression genes KEGG function annotation
Gi KEGG Jfg1E# KEGG function annotation R {ﬁ%fggi . Perc:ffie/ y
ko03010  #%H#{k Ribosome 125 9.17
ko00010  BHEZf# & 42 Glycolysis / Gluconeogenesis 73 5.36
ko00190 %Ak #i R b Oxidative phosphorylation 51 3.74
ko04141 P B ¥ (1) 28 (9 i T. Protein processing in endoplasmic reticulum 41 3.01
ko00620 PR Pyruvate metabolism 41 3.01
ko03013  RNA #4jz RNA transport 40 2.93
ko04145  FF WA Phagosome 33 2.42
ko03040  Bi4%{K Spliceosome 30 2.20
ko00680  H kg4t iff Methane metabolism 30 2.20
ko04146 it fL YK Peroxisome 25 1. 83
ko00020  FFEEER TG ¥F Citrate cycle 24 1.76
ko00500  JEH# 5 HEBE(Cg Starch and sucrose metabolism 24 1.76
ko00630  Z M Ui Glyoxylate and dicarboxylate metabolism 24 1.76
ko00071 g ER LI Fatty acid metabolism 23 1.69
ko00195 Y& 1EH Photosynthesis 22 1.61
x7 IMNRFAMHEERBEEENERREERAEGER
Table 7 Information of differential expression gene of porphyrin and chlorophyll metabolism
44117 AR ¢ MR RMAE Cytochrome ¢ heme-lyase (HCCS) T Down ¢101920. graph_c0
4.2.1.24 SEILZBENTRPL/KEE Delta-aminolevulinic acid dehydratase (§-ALAD) T i# Down ¢102122. graph_c0
6.1.1.17 2 Bk t(RNA 4 i#¥ Glutamyl-tRNA synthetase (GluRS) N4 Down c108648. graph_c0
1.3.7.4 kA R 1 E AL B JE i Ferredoxin oxidoreductase (FOR) 19 Up ¢113343. graph_c0
1.3.3.3  UDP 24 8 8 UDP-glycosyltransferase (UDP-Gly) I8 Up 126922, graph_c0
1.2.1.70 2 BE-tRNA 38 5 % % 5 Glutamyl-tRNA reductase family protein (HemA) 78 Up c126978. graph_c0
2.3.1.37  S5-EKLE % 4 B 5-aminolevulinate synthase, mitochondrial (ALAS) Fi# Down ¢36002. graph_c0
4.99.1.1  WHRH AN Ferrochelatase (FECH) F i Down SHboss Eraphoco,
2.4 HMEEXEERXEERSNT [6] TF R 1ML 21 3R 00 5 A ik 428 52 BEL o A 4% 1l 21 3 Fn O A
2.4.1 IMHFIMHEFERGFEEXBERSF EH R 895 s JEMM G 1 2R R A S R GR 7).

e

L2 b opk R it g R AR IR AR L A R (RNA S L
fitf (GIuRS) & 2 JE & It 15 B2 M /K i (5-ALAD) iy
K& AT, T30 5- 23 BN R (ALA) & Bl i I
AT ALA G 5 B o A R G U R
il A0 S-GUE  R A E CALAS) (1 56 X &
VA O 2 R R JE AR ek IX A R s b, DL
JEMERER GRS — KB, S KD, JE bk
IX A i 7R 55— KB A U R S 2D o DTG i 45 B
B ARk IX G B g i TSR R a A AL
Wk E A W (FECH) BE B & 2B F I, 5 BUs bk IX

2.4.2 EKEMEVAERREXEERSHT HI
F ISR W) A B A2 v, 25 R B A B (CHS) 11
SR FRak it R AR A B 3L 8 A AR ) G Y
£ ABAETF E 4 N (ANS) S ik R AET
L AAEE RS R, AT RS RN B
Te 6467 250 5 i (LAR) | 5 i B 4 iU (FLS) 19
SR FR R KA BT TR ILA R R RILEER
HAREMZ LR R LRILERZE SR T a5
e 2 LA M AR T R & s £ i o
HEARE (R 8D,
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Table 8 Information of differential expression gene of flavonoid biosynthesis

. jene name E L3N K 1D

i Enzyme HMAFR Gene name Gene expression Gene 1D
2.3.1.74 25 R4 i fif Chalcone synthase (CHS) FE Up c128727. graph_c0
1.14.11.23 W WA i Flavonol synthase (FLS) 98 Up c102601. graph_c0
1.17.1.3 T AL H Z b R Leucoanthocyanidin reductase (LAR) ¥4 Up ¢123030. graph_c0
1.14.11.19 #H E A5 M Anthocyanidin synthase (ANS) T4 Down CC1810471/1064..g'gr1;iapp}?__Cl(‘jo

s B H A ZEE | AL R 2 T (EMS) ¥ 725 s 3 1 5
i (o)

3.1 GHWUZFEFER AR B R

R 401 P (R S AR R b
RHAAEH 2 X LA 2 7e 40 Hh A 35 8 B o0 A ke
S TAEYI T B — Bk P AR At
PR R TSR R RSB, g
R A NS Z IR F I 2r R A S R 2 19
A 18 AR AT R 29 DR S 50 K e =
— > ik DA 2 3K Bk L 9 BT 9 IS T £l A O il Y
I 1 S A AR S B 5B A R BT 3 B 4 R
B B B A O R B R R R R A A
BFSE b TR LD 2% 2 R AR R AR Th 2 A Wl A 3R Gk
A AR B SRR A 2 B AR B 2R
KA.

BRULZ Sk i 2R AR e B 5 W o T oM A R B
ft AR R B R AR E R R, 2
22l PR R IR I S 3R A AR 52 BHLUR: R e I R AR
KA —PHEZNZ. B FEOCEHE P HRN
U s 4 O L R = 3 N O 2 = R |y 2 i)
FO0F I 2 P R DR R R A R A AR
WEFE R W] AR I o OB RO R T SR A
AR — S S AL TR 1 8 L R S T I SR Y R
/UYL EZEM RS FECH B & 4
LR (AR 1B/ G N U RE 5 R T LU
AREIR B0 LA 4 Sy 15 5 8] 2 A% % TR 8 3 38 B D
M Bk TX 52 M) I 2 PR A% i D] 38 ) R R IR )
JoE o B D o TXC ) AR 3R Ry I 2 A 8 4 A% B TR A 3R
BT LR e R AR AR T ALAS S
PR R AT A L BEAT TR IXR R T BB
JECRR IR TXC B4 45 JBC 0Bk 20 o DTS2 0 1 I ¢ AR A% B A
Ak ] T SRR K T . HE X AR
% 43 I DX i DX 40 3R A B SE B Skt DX
M2 B SN 0.475 7 mg/g, G M X 2 3 1Y
FRAUY 0.01 mg/g, FFET 47.57 ff.

FL AR A A2 9 2007 0 A AR L T-DNA

S Horb R BRI T 00 4B R B AR RN A 3 B A
RS — Rl P8 0GR . — S UL (B R 1Y 46 A
Y IE T 58 S T BT, A 4 Bk - S B
(Aucuba japonica). ‘fe M’ $& & (Hibiscus rosa-
sinensis) % OARBIEGY o, 8 BE U B Y 276 A4
contigs H, 4 49 4~ contigs 5 P4 JK 4R BE 5§ 7
(WSMV) FpZI AL ) 5 » A7 16 4> contigs 5 & il
MR TE: (ToCV) P FI AL A 15 4> contigs 5/
T3 B i 15 (STV) Jy 51 AR AL BE 45y - 3 3 15 B I 1L
AR BYAE B ARA ] RE S AR DRI .

TR AR F G T ER TR S
A4 35 K T Bk (virus induced gene silencing, VIGS),
HAT RBP4 4 S Bk R LR (TGS) Al
B SRR HE U B (PTGS) L 3X 2 5 B 155 3 (i 46 it
0 M S A AR BRI B IR . B AT DLAE D
I AE B R o T B AR M R R R
W €8 2K 5 BT A DG [] 9P R PR DD BR L (A9 i R
TCEIEH G %R & 8 & A2 40 NTIE A it

g5 b IS AL MR BUR T 5 AR DGR
T3 % v R Y B R R A R AR R AR S R 1YL JF
B[R %A I 8 B 15 0 2 AR R AR B R UE
AR T RE 2 U LU S AR 5 Y 32 2 I {H g B 1Y A
KA e — L1 %0E .
3.2 HLUFEMEFREANFFETEHELUENERF
FER

TEL LU B SR LD s R AR A 228 862 A% FRLEL [N P
GIE R 5 A S BE PEEAT X L L AR A R RS R 0
S P HI AT 137 455 4, i 60. 06 %0, 7F — & 2 )i
B LS R Y A B L S SR AT SR A T
SRR o B an G TR SR SSR s K
WAL & SSR Ky Jy 4 4k 14 230 . K AR K
10. 35% , JLAfiE F) 7 187 A ILZ SSR i, T
SSR Fric B A7 vy B 42 0k | 3 0 M L 4R A R T R
PRI E )2 T8 L 2 FE M 23 B #0231 A
SR = TR v N AN S e o S
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SSR Fp i %L 1L 4% R FF R A 5T, AT R 3 T ok
ZH 1Y SSR 7 S {5 . N SSR B it
BEAN AT AT 40 Y0 1 535 XY 4 % A A5 21 1 R
T K G 11 R L L A A 2R AR B
I A BB A B R 2 3 A R i — 20 = & S

S % Uik -
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