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HAT M. a5k DA 72 RNA WA B cDNA B, G A B0m Bt RE 7 51 90741, PCR 73 MpCHS
R EK cDNA, SFRIER. ¥ib. ¥5, POEREENT . S a@ R RSk, FN, SRS %R PCR
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Cloning and expression pattern analysis of chalcone synthase gene in Microcos
paniculata

YUE Chun-hua, ZHANG Chu-mei, LIN Shuang, HUANG Yi-hui, LI Kun-ping
School of Pharmacy, Guangdong Pharmaceutical University, Guangzhou 510006, China

Abstract: Objective To clone the full-length cDNA of MpCHS and analyze its expression pattern in different parts of Microcos
paniculata and different growth periods of M. paniculata leaves. Methods Based on the transcriptome data of M. paniculata, we
designed specific primers for MpCHS gene. The full-length cDNA of MpCHS was amplified by PCR and the positive clones were then
sequenced, analyzed, and constructed prokaryotic expression vector. The bioinformatics analysis of MpCHS was also performed.
Meanwhile, the mRNA expression of MpCHS was detected using real-time quantitative PCR. Results The relative molecular mass was
42 700, and its theoretical isoelectric point was 6.11, with three conserved functional active sites (165 C, 304 H, and 337 N) of the CHS
family proteins and the tag sequence of RLMMYQQGCFAGGTVLR and GVLFGFGPGL. Phylogenetic tree analysis showed that
MpCHS had close relationship with woody plants such as cocoa and upland cotton. We successfully cloned the full-length cDNA of
MpCHS (GenBank: KY472608). It had an ORF of 1 176 bp which encoded a protein of 391 amino acid residues. RT-qPCR results showed
that MpCHS was expressed in all parts of M. paniculata and its expression in leaves was gradually decreased along with its development.
Conclusion MpCHS is cloned from M. paniculate for the first time, and the gene expression pattern of MpCHS in different parts of M.
paniculata and different growth periods of M. paniculata leaves was analyzed. This study facilitates the further purification and functional
validation of MpCHS protein and provides reference for further analysis of flavonoids biosynthesis pathway in M. paniculata.
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M Microcos paniculata Linn. AEEARB /N
TeR, ZiEmHEM, &ELT (EERArEEE)
(~1711 4£), BT B 508 & ah H % (2010
) AN (R EZG) 2015 GERRM . 24 AT B A i
WRGUIR, MEeS, BB iERRIRZ DR
AEMHA R BONE 2R, EEAEEZE. £
Bl =WEIR. AR, BAER A PIRE TR A
AR . VR AT FE RN, ST IR 2 A VR
() BEE s (RIS, A7 3 T Y 43 B
It O 3 AN RO R SR T A 2 Y, T SR LA
Y& S AR DT B S A il . A R
41§ (chalcone synthase, CHS) J&AE %23 B4t
WHEAEE 1 N OCHENE, R KM G Ut
1AM B AR AER, JUEAL 4-7F G R-CoA Fl
A E-CoA R G 2R A PR B 24, CHS %
RLE— MR R R R, A R g X,
24 ik, CHS X & & M3 % Scutellaria
baicalensis Georgi" %% Fagopyrum tataricum (L.)
Gaertn™, E& Lilium LP). /NSIWiEE Physcomitrella
patens L. "9 K K E] Silybum marianum (L.)
Gaertn.", &AL Conyza blinii Levl. " Fiph—uk
Lamiophlomis rotata (Benth.) Kudo Y21 % 24 H i
Vb33 7 ke, AR, A RAE M MpCHS
o 5 R IE BB FE R WARTE . AHE R T
A ATV - S 2 9T, ANThREVERE R CHS 1
KA R H] gRT-PCR J7i% 5% | MpCHS %: [,
TR HBEAT TG B0 R RIS KT
Fy A IER A, PUONIRABE S MpCHS
5 DX Ty i S AR A7 I 3 I 5 AR AR R A
Rigft=%.

1 MRI55EE
1.1 ##

FEMRBTMERB KA BRRT X
(23°0329.65"N, 113°24'34.74"E), £ HREFIK
2P Bl R % 8 NARTE I Microcos paniculata Linn.
KL JGEMAEIER, T-80 CARIEIR AT HY)S RNA
FEHGAFAE . PCR P2l i & B RAR AR
/y#); TransScript I Reverse Transcriptases ExTaq B
Xhol H1 BglIl FRAIMEAZER N VI, T4 DNA SR
[ Takara A7]; PCR 514t BGI A& i
1.2 RNA $2EUK ¢cDNA &5

%) 100 mg FE&, FEMRE WS J5 R
RNA G &2 HUE RNA, A NanoDrop 2100

AT 1%Z5 e e I L VKAL) RNA F) AN e 88 M )
F] TransScript II Reverse Transcriptase 17| &  #% 5%
A cDNA. AR E 3 MEYS¥ELR.

1.3 MpCHS EE £ ¢DNA #) PCR ¥ 1%

WG O 3R 1 A v B e 4L B, Wt
MpCHS & [F #4585 £ 51 % 1~ : MpCHS-F :
5’-CCGCTCGAGATGGCTGCTTCAGTCGAGGA-
GT-3’; MpCHS-R: 5-GAAGATCTTTAATTCGT-
GGGAATACTGTGTAGC-3*, T I £k #1443 5l Hy
Xhol A1 BgIIl FRA1E N UIEFU) 7. PCR MR 5
N cDNA #iR 1 pL, 1E. KI5 (10 umol/L)
# 1 uL, 10 X ExTaq buffer 5 pL, 2.5 mmol/L dNTP 4
pL, ExTaq fi 0.25 uL, HH7K% 50 uL. PCR 43
WFERF: 98 'C. 5 min AL, JEA 98 C. 105
ABPE, 65 CHEAEIME 1 CIRA, 72 CHEff 2
min, 10 MERH; 7€ 55 CiBk, 20 MEHK: R
72 CHEf# 7 min J5 4 ‘CRPF. PCR P 1%35if15
R R KA I A X 7 G 44k
1.4 MpCHS EFER %R

F Xhol F1 BglII %} & PCR F=4) A1 pET-30a(+)
BEAT XD, WO, R IR A R S
B 50T B D) P AT A, T4 EHERE 22 C % 30
min, & pET-30a(+)-MpCHS & 2 Jii ¥i . ¥
pET-30a(+)-MpCHS HEAJiifi %1% E. coli DH5a
RS2 ASARN, PRk FH M % BGL T
1.5 MpCHS EEEEMEBFE SR

MpCHS 2 [X 4 i 1) 25 H i A F] 72 2k T A
ProtParam Chttp://web.expasy.org/protparam/) i Jli
HAXS 7 S E ISR A (PD, {#H InterPro
Scan Chttp://www.ebi.ac.uk/interpro/) HE4T & H IR
PR, R SOPMA  Chttps:/npsa-prabi.
ibep.fr/cgi-bin/npsa_automat.pl?page=/NPSA/npsa_so
pmahtml ) BEA4T HE H R G K Hr, fEH
SWISS-MODEL (Chttp://swissmodel.expasy.org/) i
AT = 4E AR5, SignalP 4.1 server Chttp://www.cbs.
dtu.dk/services/SignalP/) 73 #1855 K, K
1 WoLFPSORT http://www.genscript.com/wolf-psort.
html #FEET B E VAR E A2 0, A TMHMM
(http://www.cbs.dtu.dk/servicess TMHMM/) #f 47 # iE
DX T . H5 MpCHS %: X ) ORF [X 4 i () 2 2 iR
514258 5 NCBI, Fi BLASTP % AR 5L
J¥ %] (http://blast.ncbi.nlm.nih.gov/Blast. cgi), M
iR IR ELE MpCHS ARABUME: 458 1 At A ) 2R
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HFF5, H MEGA 6 #{F#%EH) Neighbor-joint
RGN .
1.6 MpCHS EFEFIXENX 54

K RT-qPCR 7452 MpCHS Rk & . R
#% MpCHS £ [A ) cDNA J#41, XH Primers #f4
W il RT-gPCR 5| # F: 5-TGGAGGAAGG-
AAAGAGCA-3" 1 R: 5-AAGCCAAACAACA-
AATCAAC-3’, A Tubulin AN Z, WS K 5|Y) F:
5’-TACAGCAACCACGACAG-3’ fl R: 5-CAC-
AAGAATCGTTGAGCC-3", LA 10 puL Nk & Rk
#E, %5 5 uL SYBR Premix Ex Taq, 1E. x[a5]4)
% 0.2 uL (10 umol/L), cDNA #4R 4.6 uL. JNFE
¥ 95 C. 30s TiiAEtE; 95 'C. 5s, 60 C 20s,
40 MEI, B REE; 65 C. 15s; 60~95 Cilk
ITIERINE AT . AN ER 3 R, KH 2749
R MpCHS 2[R KIA &
2 #ERESH
2.1 i MpCHS EE £ 1K cDNA F7

MR 3% 1) Unigene J751, it g9, it
17 MpCHS % [K 4K cDNA F41F 14,432 7 1 000
bp Zi A 2k CE 1D o AT 7 /5 /3 31 1Y MpCHS
LRI cDNA FFAL B EEAE N 1176 bp, 4wt 391 4>

M 1

2000 bp

— 1000 bp
— 750 bp
500 bp
— 200bp
— 100bp

M-Marker 1-MpCHS %[5 PCR 4 74
M-Marker 1-PCR product of MpCHS gene

1 PCR # 1% MpCHS £H
Fig.1 PCR amplification of MpCHS gene

RERTY] (E2); WFHIEE &34 H] NBCI
Genbank, #[ii'5H KY472608.
2.2 #HiEM MpCHS EFE MY EMEEZ S
ProtParam Tl MpCHS & H 4 1A
C1900H3040N50805668225 AN 70Tl A 42 761.42,
HURSEH A pl N 6.11, i fi ik E: (Asp+Glu)
N 47, RAFIEHEARE (Arg+Lys) N 43; i8]
BioEdit # 4" ] Kyte A1 Doolittle 5 %%t
MpCHS & 1 BT 1 8 35 8 51 7K PR R0 B 7K 14 20 b
RIL, HEKMERGEKENF+1.6~-2.8,
WoLFPSORT 4 #tilll MpCHS £ H & iz T

1 ATGGCTGCTTCAGTOGAGGAGTTCAGAAAGGCCCAMMGAGCOCAGGLETCCAGCCACCGTOCTCGCCATTGLCACCGCC
I X A & 5 VEEVFEREWSMALDQERLZQGP ATV L AT G T A
79 ACGUCTTCCAMC TGO T TTCCCAGG OO ACTATCCTGACTACTACTTCCGTAT CACC AACAGUGAGCACATCACTGAG

27 T P 3 N C ¥V &

A DY PDTY YT FRTITMNZSEHDNTE

0
157 CTCAAMGAGAAATTTAAGCGGATGTGCGACAMATCAATGATCAAGAAMCGTTACATGTACCTCACCCAGGAMATCTTG
3 L EEEKEFEZRMNTCDESGSNKETIZE EKET&RTYMNTYTULTETETITL
235 ATGGAAAATCCAAACATGTGCGCTTACATGGCTCOGTCTCTOCACGCACGECAAGACATGGTGGTGETGGAGGTTCCA
7% W ENPHNMNCAY N AP SLDIDARGOODMNYVY VYV EVFE
313 AAGCTGGOCAALGAAGCCGCAMCAAMGGCCATCAALGAATGGOGACAGCCALAATCT AMGATCACCCACCTTGTTTTC

105 E L G K E & & T E & I

EEW¥Y ¢ o P E S KEITHLVFE

391 TGCACTACCTCTGOTCTAGACATGCOCGGTGCAGACTACCAACT TACCAAGCTCTTGGGACTGAGACCCTCOGTCAAG
131 ¢ T T 5 ¢ ¥V DWXWPGADY Q@ LTETLTLTGILEFPZSVE
469  AGGCTCATGATGTACCAGCAAGGCTGCTTTGCTGGCGGAACCGTGUTCOGTCTOGCCAAGG ACTTEGOCGAGARCAAC
157 R L XN Y QOQ G CF A GG T VL ELAETDTLAEHNTHI
547 AAGGGCGCTOGTGTTCTOGTGETGTGTTOCGAGATCACAGCCGTCACT TTOCGUGGACCTTCTGATACGCACTTGGAD

183 K ¢ & R ¥V L ¥ ¥V C 5 E

T A ¥ TF RGP 5D THULD

625 ToCCTGGT A ARG A T TT TG TGATGGCGCTGUAGCTATCAT G TAGGTGUAGACCCTGATACCAAAATCGAL
20 5 L ¥V &6 o AL F G DG A A AT T VG ADPTDTETIE
703 CGCCCACTTTTCCAGCTTGTAT CAGCAGCTCAGACGATCTTGUCAGACTCAGATGGAGDCATTGACGGACATTTACGS

25 R P L F oL ¥V 35 A A& QT

I L P DS5D G AT DGHTLER

781 GAAGTGGGGUTCACT T T ACT T T TOARAGATGTACCGGGACTAATCTCAAAGAACGTAGAGAAAAGCTTGLTCGAL

21 E ¥ ¢ L T F HLULETDUVZPGLI

s ENVEEGSSL V E

859  GUATTCACCCCAATTGGCATTAGCGACTGGAATTCCATATTCTGGATCGCTCACCOCGETGEOOCTECAATTCTGGAC

287 A F T P I G I

s D W N 5

I F ¥1I & HPFPGGP A TITTLTD

937  CAAGTGGAAGCCAAATTGGGGCTTAAAGAGGAGAARATGAGGGCGACCAGGCATGTGCTGASTGAGTATGGCAACATG
33 o v E A KL GLKEEIEM®XTEHSAZTIRUHVYLGSETG NN
1015 ToAAGTGCATGTGTGTTGTITATCTTOGATGAGATGACAAAGAAATCATTGGAGGAAGGARAGAGCACCACCGGTGAL
3% 5 5 A4 C VLFTILUDEMNEETEKTZSTLETETGET STT G E
1093 GGCTTGGAATGGGGTGTCCTTTTOGGATTOGGGOCGGECCTCACGETTGAMCTGTTGTGCTACACAGTATTCCCACG
3% ¢ L E W6 ¥VLF GFGPGLTVYVETVYVYLHGSTIFPT

1171 AATTAA
391§ *

2 #iEM MpCHS £[E cDNA HiLX 55 &5 £ 5
Fig.2 cDNA coding sequence and amino acid sequence of MpCHS gene
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YA s TMHMM 2.0 7l MpCHS & H AMFAEES
X35, J& T ARSI AR (4 ; SOPMA A1l MpCHS
HH LR a-i2)iE Calpha helix) 5 #HEEE ELEE
K, N404%; ZEMHEE (extended strand) A 17.9%,
B-T:ff (bate turn) F AL EELED, A 102%, T
G (random coil) A 31.5%. SignalP4.1Server
434 7 MpCHS 2 %A 15 5 ik

FIH InterPro Scan % MpCHS & i34 45 )45
T, 4558 KB MpCHS 2 [ HA CHS HikEA 3
MEFIHITIREIETEAL A (165 C, 304 H A1 337 ND
FURFAE 2 K AR 25 77 51 RLMMYQQGCFAGGTVLR
& GVLFGFGPGL.
2.3 MpCHS By =57

F] | SWISS-MODEL ( https://swissmodel.
expasy.org) [FIJREMRSS %, LIKAE CHS (Oryza
sativa CHS, PDBID: 4YJY) &M =445 K1E N
FERR, T MpCHS 28 11 25 (Rl S5 W 3 o s
A FIEME A 85.82%, 78 35 JE N 99%.
2.4 MpCHS MR ERRFY % Exttt R e

EHCAT ] Theobroma cacao L. (EOY02978.1).

3 MpCHS EH =425
Fig. 3 Prediction of 3D structure of MpCHS protein

4] Vitis vinifera L.(BAA31259.1) %tk Juglans regia
L. (XP_018822043.1) FJEHR Dimocarpus longan Lour
(AEO036981.1) % CHS £ 15 MpCHS #1712 7 F1%}
b, g5kl 4 pis. ¥ MpCHS & H NCBI Hidt
47 Blastp 7347, K MpCHS 5 1] 7] (EOY02978.1)
HIARAYE B, 1IR3 T 96%; 521K Dysoxylum
binectariferum  (Roxb.) Hook. f. ex Bedd.
( AMRS58953.1) . R A% ( Populus alba L.,

ABD24222.1). ¥ Populus euphraticaOliv Voy Emp
Othoman (XP_011006130.1) [ ¥ & (A A1 AL b

A Vs - _RAASV 79
JeHR . AAGI 78
bk . RASH 78
G AARAS V 80
I . mvsv : 78
consensus e rkagra gpo laigtatp ncv godypd

AT 159
AL KEVGCPKS) 158
bk KEVGCPKS, 158
A KEVGCPKS 160
ik] KEWGCPKS 158
consensus enpn cayna s dorgd vv evpkl gkeoo kai kewgqpks ithlvfcttsgvdnpgadygl tkll gl m

A v - AYCCGCFAGET WL .4 35 239
pJai MY CCGCFAGGTVL G A 238
itk MY CCGCFAGGTVL - 5s s 238
GG MYCCGCFAGGT VL G A 5 240
Lt MY CCGEFAGGTVL as 238
consensus nygggcfoggtvwlr akdlaenn g rvlvveseitavifrgp d hl

i v LvsAAcTi|LPDS| 319
pJails tlvsaacrifdpos 318
1k LlvsAAcTI|L|PDS| 318
T af LvsaAcCTI|LPDS 320
ik LlvsAAcTi|i|Pos| 318
consensus lvsoagtil pds

i v 1PTH. . 391
SR BV GVLIFGFGPGL|TVE VPRI CAA 392
Btk VGVLIFGFGPGLTVET] T 389
o VGVLIFGFGPGLTVE | PTEAT 394
ikl VGVL|FGFGPGLTVE VSAPEA 392
consensus wgvl fofgpgl tvet vl s

B RN EIERR T FETE N 100%, A ERR=T75%, HEAER=50%

Black, pink and blue show 100%, > 75% and > 50% identity on amino sequences, respectively

4 MpCHS FME b4+ CHS REELFFIHEIRMEELER

Fig. 4 Homology comparison of amino acid sequence between MpCHS and other CHS protein
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BT 93%~95%. K 5 N MpCHS HHAhHEY)
CHS & 1K F MEGA 6.0 #{1:[#) Neighbour-joining 7%
P R G .
2.5 MpCHS EFFRE#&FTIEFIARIEE

FA BR #1144 D1 Xhol 5 Belll 4 H %t MpCHS
FEA PCR 4EALF= A0 pET-30a (+) JiRL#EAT W
Mgl), T4 DNA HEBMEREGH E. coli BL21

(DE3) K240/, Kan Fi 1 57 % J5 B BB 14 78
B, 347 PCR AL R D) 45 7 , 45 R 7R A 1000
bp A H I (B 6). H5EEUI I A B v
1% BGL M7, MF45iRY Unigene 74— 0]
PLAS 40 BRI i) 2 pET-30a(+)-MpCHS = 444k X}
FIHFEFRE XML, MpCHS g P 7
MriETEEIT,

P o=
% 2 2 o0 = 28
b 052228288889 &
ERORASE R R Rl SR S
+ 22252888 RS0S8SSI T e~
t 0, % B 3BLBLLT 05K S EL LSS A
0‘37‘3%‘ fj“%g‘i.’ TVQO?Q?@@W A,‘O\ o™
44?6‘6‘5"':3‘%‘9’) AN
NN A5 G A
5 2 VB A
"fxpr Yo 7, Q_‘_QQQ\ .\6@ %0\
vy 0‘1,6:5\6‘\5%77 +Q°'ﬂ:\ A%
0!00 '53‘) "?7, "}“_13;0 ,L\'lca @
‘999 7. 1.?0 ()"191 0‘52':1
. ﬁoﬁ{gﬁwﬁ?‘ AT
bAY 0()‘6191 A
Np $§P\H6\51 5‘:-3 \
Xp O4g 95
xp 0076‘6‘73908_'; p.'l\ﬂz‘ggasS 4
12455000_1 I\ 341
XP 012454 EKTO3
899.1 AlUess510.1
NP 001314047 1
ADB28916.1
NP 001313780.1 XP 01
i 8822043.1
P 016747999. AEO3698
p 0013142081 ADBagyr,
N 0‘\76335"""11 ADB:: o1
oA TR ACX g7 o1
XP OV A0ae ACg., 1037
022! % an®- KDo 796
e o 'ﬂﬂ’s 061_*\,\ 4#004595' 17
+«® N2 s N0ge 03, 7
Q2 PN AR 084
+° \q’h& {31% N V4 06‘3 -7
OV o7 0 40 05, 08
'f“? 6\1 '-190\()‘\- N 1, i ngz ‘%S 7
* A 0‘3‘5 qu"' S W © ,eo’?od\ &‘90 "7
£ g% q,‘?;(\ FLICHI s 70, 0/‘;6\‘9@ -7
N F L S o O R,
L&l 7«‘31‘0 2.5, %, %, %
R U e A N L N
TS SE8ISI2EEER0Re 2R R Y
ST EEEEEL LR
YO FIFSEE28385% %
= (? o og o = = -_J_"
=& -
5 MpCHS EEME b CHS ERE ARGt 1
Fig.5 Phylogenetic tree of MpCHS and CHS genes from other species
2.6 MpCHS ERAFRIESH
5000 bp> MpCHS 2 [K| 7E A7 ¥ A [R] 2H 2582 AN AS [F] A=
4000 bp ”
3 000 bp KB (el 6~8 A, A 8~9 H) )R iAH
2500 bp— . _
2000 bp- X ik ) RT-qPCR 73 #r 45 S an & 7 Fros, B
500 bp— N s —
1000 bp— A LAE H, MpCHS ZERITEAR R AR 4H 25 F %
750 bp— \ N e o, -
500 bp— ik, DA EM G, RSCHRAL e
250 bp— AN SBARS, MpCHS J: R FRIA 7K 2 i

M-Marker 1-Xhol Fil BgIII X114
M-Marker 1-double digestion results by Xhol and BglII

6 FE#F LK pET30a-MpCHS RINEGTI L E
Fig. 6 Identification of prokaryotic expression vector
PET30a-MpCHS with double digestion

3 e

TEA R IR, 56T CHS HH
MR FIZHRERITT T . PRIRIE! >, e KA
MR AR AL (. b4, CHS 3 RI7EE N AE
AWIRa i E, IR, Sh AR B T
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MR RIL R

0.5

2 th B 1 R

1.2
1.0
0.8
0.6
0.4+
0.2

AHR ik

“4H sH e6H 7H 8H 94

&7 MpCHS EERIAER
Fig.7 MpCHS gene expression pattern

HEMEH. HFREN, HYEETREN CHS 1
Tk B RIS CHS YK & L i
AN BN, FLAE I AR BRI R A S AR
WA RS T SRR, IR E R N R
B, f St B AR (R B A,
RS B8 AT VA W e D v B MpCHSS 2k [ 1)
cDNA 41, KRN 1 382 bp, FFRUREELHER K/
1176 bp, Zifd 391 NEEERR: AHEWE ST
SRR, ZHEFEA MY CHS EEARSFEEH
B NORumSSME, C-A g5 I Y 5 E &
MgcE s, H N-Run& &A1 MNEEAL A
(active site), SHRMFEE+ 125 KA1l CHS BA
TRSF IR DR R ik 5, A T 8 A 5T 41 1 A e
4y, XXHF CHS HIEALTEE RN TR, FFH TR
R 4-F S WeAHEG A AL A AL . MpCHS 2
PRI 7 B U IR 7 1) DR R s B O T 2 1 ) B 7
T MpCHS & -5 =AY 2 Bl A B 7 71 A7
RS, AR, ARSI A pET-30a JR %K IAH A
Ml E. coli BL21 (DE3) & Ih # & 7T
pET-30a(+)-MpCHS FE 1k, RNit—P LKL
30T, 1#55RIE MpCHS & H, W5 MpCHS i
PRI S A SBE SR U0 B 58 T B
BWFFCIRIE, CHS Rk nr 8 hn i s i 2R 1
A DI A RN SIS B W AR B g A% HR A DR TR (1)
Tk, XHAGEM MpCHS &K Rk =i LI
MpCHS R AT A AR AL H RS, Pt
FTErh IR BB S, IXONZG SRS I AT I 14
AR NGRS AL 7 s, (RISt () 422 15 B
TR R B SR RO o R AR A s T TS
[F] B KB B H, MpCHS IR 1 38k & LA K )
Wik, mrEe] (6~8 HA) ARH (8~9 AD
MpCHS J& K I8 7K Pt A AR KRR 1 1540 BRI
K KEIH CHS TEFAEVI A & e m RkiE —

. At A AE AR, 2 S A SRR

FWNE . KZF, XAs S5 PHABED SRR

RA K. CHS F: YR B & B ARENE R K

IR 2 —, A AT B R 2R o AR B

H N MpCHS JEH el MR IA B0, AL JET

A AU B e R v O B i AR 1k 3 M S i

AR iRt ¥ 2% .

SE Hk
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