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Abstract; In this study, ‘endophytic fungal diversity of the host plant Sinopodophyllum hexandrum ( Royle) Ying was
investigated at five locations in Qinghai, Gansu, and Sichuan Provinces. The endophytic fungi on the stems and leaves of
the host plants were jisolated on two culture media, potato dextrose agar (PDA) and Sabouraud dextrose agar (SDA) , and
the strains were identified using morphological and molecular analyses. A total of 141 endophytic fungi were isolated from
720 tissue samples. These fungi were divided into 52 endophytic taxa on the basis of their morphology in the culture media.
Phylogenetic analysis based on the internal transcribed spacer region indicated 19 genera, 18 of which belonged to
Ascomycetes and 1 to Basidiomycetes. The number of genera varied among the five locations; 10 were detected in Ruoergai
County, 6 in Datong County, 6 in Ledu County, 5 in Huangzhong County, and 5 in Xiahe County. With respect to tissue
type, 16 genera were isolated from the stems, 6 from the leaves, and only 3 were found in both tissues. Further analysis

showed that Paecilomyces was the most dominant genus, with an isolation frequency of 26.34% , followed by Leptosphaeria,
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with an isolation frequency of 14.89%. The community structure clearly differed among the locations. At the sites in Xiahe
County, Datong County, and Ledu County, the dominant genus was Paecilomyces and the isolation frequencies were
42.31% , 56.52% , and 33.33%, respectively. The dominant genus was Leptosphaeria in Ruoergai County and Septoria in
Huangzhong County, with isolation frequencies of 26.83% and 38.10%, respectively. Shannon's diversity index ranged from
0.71 to 1.41 and was the highest in Ruoergai County and the lowest in Huangzhong County. Sorenson similarity index ranged
from 0.13 to 0.50; it was the highest between Datong County and Ledu County and the lowest between Ruoergai County and
Huangzhong County. The colonization rate of the endophytic fungi at the five locations ranged from 14.58% to 28.47% ;s the
mean colonization rate was 19.58%, and the highest colonization rate was observed in Ruoergai County and the<lowest
colonization rate in Huangzhong County. In addition, the colonization rate was higher in SDA (21.67%) than in PDA
(17.50%) and higher in the stem (29.72%) than in the leaf (9.44%). These findings revealed that the species diversity
of the endophytic fungi in the stem and leaf tissues of S. hexandrum was low, but the community structuré of S. hexandrum
differed substantially among the sampling sites. Endophytic fungi that colonize stem and leaf tissues, are targets for the
production of podophyllotoxin and other natural compounds and, accordingly, have potential practical applications. This

study offers a novel strategy for identifying valuable microbial strains from S. hexandrum.

Key Words: Sinopodophyllum hexandrum ( Royle ) Ying; endophytic fungi; diversity; colonization rate; community

structure
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TN D ATERE Y v BT AR BOVE AR 0 . BB R, AR LR e FETEAE AR I 2 A 2R SR BTk Ak
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ZRF I M | REAS R 5 24 FRE P 0t St R R = iy B ART

kLt ( Sinopodophyllum hexandrum (Royle) Ying) X 44 VA /NS | J& /NEERL ( Berberidaceae ) Bk L
J& ( Sinopodophyllum) ZZ4F £ AAEY)RF B 2 AL G P 2581, BEL-E AR T4k 2700—4300 m AYFKT
Al NG L ¢ e S N B 7 N D s R AR i N T3 TR - 9| I o S X R VAR S S
S MR SARREE B R LIRS ZY Al 220 i LR T IR SR T IR , AR R DR SRR ZE
A2 BRI DR oo e S 1E F YO IR B 2 DL B BURR S AR 25 v ) Y A 8 220 R T 7
CRITRBURIE) BB 25 & B VP- 16 \VM-26 \NK61 %) " | i T E Rt A RS W
RARIE, FECE A IERITC R RAZME LN ABAL, i bk JL - B A B IR 2R B0, hin 2 e B LA HAR 52
A2 HNEIES T kLB R R IR A RE Ty, FAE 1992 4EBEL-EAEY C g8 A b E 246 i e (- 1 ) 44
), AR R FEY) , RS UEEE LAY G IR IBOR AR 25 Wk U507 AN A e AT, HAiE, R HITAE )
A B TR P e A I M B o AR S ORI

WG, WA 7 KARAL G W O LU S I3 A PN AR LT, LR AR ™ 1 5 18 AR ™ B R AR
25 R S A 2 A AR AR R ™ BT, A DG Bk L LA P4 A LT R A 5 24 40 op AR o A LT
(43 BIIEST, 43 B SRR~ W F BE R A P/ Bp 1 (F 3 28 B T v A — R B B A5 38 3 Tl A 7= K T 1 2
Ko FEHIEH  —JE AT R A A RN KA i E AL TR AN THERE . R B AR
FLI B R BT AR , B R h DSE (WA BRI A B 2SR ) A B AR 2 AR F 1 Al i 9 R O
e, BT RV R B ARk L i o A B — R 7R BORZE b & e, 25 R Y L S
FERW B L-CAEYI AR AR E IR A% B YRR 2R 105 i 28 SO, B DR P R H R R S i TR
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BT, TR IL-L 2R LU Y N AR LR ARSI . SRR T JEUR b ) UL A K il B
DCAYRIEE CH R I NEE N 5 A HAREFAE 20 sl BBk L 252120, WF 5 28 LU AR LRI RIS S5 Y 225
P VTSR] ok ) L-E 25 P B 2 A 22 57, LU SR Ak L -E 25 2N A LR BT RUIR B , D ) S ot
FEN AR ECR R ) L i P R e S (I B AR s IR, 2088 ORAFARAT B P AR LR TR R, it — 2547 R i ik
7 B L BE 2 ) o B T R I 5 B il

1 #MR57EE

1.1 PR RS

F 2014 4F 9 A4, FER M HIR F 5 HEE CHRA U & B0 E 5 AL AR 5 L, 4 3
ASRFERT, HIR AN — RIS (1) o SRARIEHEAS SRAE 5358 USAF (e B A R 3 B, AR TR BE L IURE
JEU), BORE A RRIEAE 30—50 m Z[0), A BE AL 3G 15 Bk, REACRAE G2 A T Rk | B 5 XL iR 4G
Yt FRicJE i I SE e, SCIEE N A R S A AL B AN A 48 h

F1 BRILEREMS
Table 1 Sampling site of S.hexandrum

SR 1H/m HEEN KEEE SRAE T/ m SN K E
Site Elevation Longitude Latitude Site Elevation Longitude Latitude
Tl - B 2702 36 °16’ 102 °41 Ho - B E 2717 35°13’ 102 °44'
HilF - SRERE 2835 36 °42' 102 °24' P - AR wid 3347 33 °36’ 103 °11”
Hifg - Kiah 2634 37 °17' 101 °33'

1.2 SrEsifb NA IS

BHEERE SR L Ped kL 25 ZRm e 1 8 R K Yk 30 min , B RE 5 BT JC R B AR R TR K IR TR
3BT IRWEAEG T TCRERAE & AR K B AR AR E T DR A 70% 985 1 min,
FHEA 5% AR 5 min, i J5 TTHK I3 WK, 7RG TAE G o TR KAWL T 2Rk 0 5, 4%
PERBTVIALZS 1 emx1 em /NE - EFEAN 90 mm B T4 Z A A0 U1 15 35 58 (PDA) R b (G 45 0 Bl
RiFE 3L (SDA) HOSEA T (ZE R 36720 AS2HE B ) | F 25 CIHIRES FRAG TR G B 7% 4 . B3BE 1d KA RE R 3k
FICE R K, 24 B K B 1 250 i PDA B skrh | alifb vk, B B RS Y% . IR IEST
T AR TH K BEIE 455 3ARITUER ZH 2N TC R /KA ER 1 mL AR A 7E PDA 355R3E L oAb RS TR s
HISMEAREE FAE PDA 355525 1 20 min f5H0E . PRZLTCTRDN BEAEAR R A 35 95 25 0 B 35 9%, 3597 4 AR KGR &
W ICEL A Y, U A M A SR TH K TR IS
1.3 WARRENEE

o3 R B TR I EL A L o A MR RS G 0 R T DL

Gy LR WA R ATR AL S () SRR VR ELE R 2R R 1.5 mL B0 E T g, IR AT ES IR
RIS RIRTA 221K R OMEGA 22 ) AR 7 1) L T $2 O ) & 4 U i i) S 5L [ 41 DNA, I EL T A 514
ITS1(5'-TCCGTAGGTGAACCTGCGG-3") 1 ITS4 (5'-TCCTCCGCTTATTGATATGC-3") ¥4 ELE Y ITS ¥4,
PCR WK ZR N 25 wl, B &40 F :95°C Fi 28V 3 min, 95°C 28 30 s,56°C 1B & 30 s,72°C ZE{# 45 s, 4k 35
AEIR,72°CIEAM 7 min, Ff PCR JNAF B =48 1% B R WHEE RS R UK f5 3735 9 IS JP 3k A4 T
A TR (L) e A BRA RIHEATINT . DT 5 A5 751, 45 DAL IE IS |, >R Blast #2)3 7E NCBI (4 & it
FTRIVEHEXS L, ] Clustal X 1.83 #4847 2158 He#, SRJ5 H MEGA 5.0 #4444 % Neighbor-Joining R4t &
B ENAEEEE TSR

TS F NSRS RIE TR VA I FE PDA 558 AR B Be A K A TE TR A B | D AR B 1 S 2B R O 4
FEAE A EL T S T ) 2 b [ ELTE ) Y TS B A3 A 2 S A R A o LT AR

http ; //www.ecologica.cn



&
H

5160 *+ Eild 37 %

1.4 Heseitab i

R T VPN e SR AR ok L ZE M A S OIS A A LT A R A S e N AR B Y T R R A4
LYz Z AR YR AR, 50 Ge T A B B AT 43 B0 (IF) RS FE

MR o BEAR (%) = (FEAS R 53 B RG REA P4 26 R RY TR A 40 1 0B R BR AR X 100%
FEFAR = (A WA RS L5 S 21
ANTe) Ml 3s, PN A 5 TR RS ) 2 AR 23 AT R P8 Shannon-Wiener F8 40 ( H' ) Ki 15,
H ==Y (P,)(InP))
2, PRy o3 0 A A oA A A P R AR A 43 B B A N AR B A B 8. T LA [ R |l
Z 8] N A LT 7 2 U AR B2 | 2R H] Sorenson ( Cs ) AU REGHAT LKL
Ci=2j/(a+b)

27 SR A SR b R AT 1) P9 A EL PR RIS — A SRR b 43 88 30 1 D AR L TR b Rl T
— AN SR TP A3 B B A N A LT RN IR

2 HR

2.1 BRJL-EZEMLHEUN AR ER AR

NH LR AR % 3 I D3 5 SRR R AR RO BE L -E 250 720 LR 3L B3] 141 BRI A= FOA
WIS 70 0 52 AR o0, B T A 24 SIS RERA TN 19 & (R 2,8 1), 51%
FERUPBRAE R 5 SRR RN B 10 DR E B Z A, HAR 4 DRAERTE] 70 B Y N A B R BB Fa . FLAA
NI 6 J& ARHER 6 Jm 5 R S RAEN 5 R, LG 5 ADRMRERIEURRE  BL-L 2R U A A RS
A DL LT 400 25 R A/ BRI B, A 20 R I3 0 26.24% F1 14.89% (£ 2) .

R2 BILEEMHRERENRHFARRSBHRE

Table 2 Community composition and isolation frequencies (/F) of endophytic fungi from the stem and leaf of S. hexandrum

7] Phylum W Class H Order Bl Family J& Genus 1F/ %
THHI] TR T2 A AR} TR 26.24
Ascomycota Eurotiomycetes Moniliales Moniliceae Paecilomyces ’
M55 & Aspergillus 4.96
T LR Penicillium 4.96
A% Hypocrea 2.84
W TR Botrytis 3.55
I A A AR 071
Dematiaceae Alternaria ’
JAE SE TR 44 AU H /NERBERRL ANER I TR 1480
Dothideomycetes Pleosporales Leptosphaeriaceae Leptosphaeria ’
JEHE T H FarE R} KRR )R 4.96
Dothideales Aureobasidiaceae Aureobasidium ’
JESE R} HRER L1
Dothideaceae Rhizosphaera ’
0.71
Dothidea
KR H BRYEHFL HRYEH )R 071
Capnodiales Dothideomycetidae Mycosphaerella ’
ﬁﬁ"fﬂﬁ 9.2
Septoria
EN/ S Kift)m
. . . 2.84
incertae sedis Cladosporium
e H R W )m
. . . 3.55
Sphaeropsidales Sphaeropsidaceae Plenodomus
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["] Phylum 2K Class H Order At Family J& Genus IF/ %
3.55
Phoma

FSTH N P TR HFR} 475 6.38
Sordariomycetes H Hypocreales Cordycipitaceae Engyodontium ’
K A H TR BT 4.96
Pyrenomycetes Xylariales Coiochamaceiie Coniochaeta ’
T T 44 BB H Rk T RER 0.71
Leotiomycetes Helotiales incertae sedis Cadophora ’

HTHI] TN A H AR /N4 584

Basidiomycota Agaricomycetes Agaricales Psathyrellaceae Coprinellus '

C-1
9 Paecilomyces farinosus (AB083033.1)
91 Paecilomyces hepiali (EF555097.3)
C-10
8 99 Engyodontium album (DQ649066.1)
C-11
100t Hypocrea pachybasioides (GU934589.1)
C-12
36 99 | Coniochaeta ligniaria (KF285992.1)

76

1007C-21
Cladosporium herbarum (KU182498.1)
99 C-18
Mycosphaerella fragariae (GU214691.1)
' 88 C-20
99 L Sphaerulina berberidis (EU167603.1)

99 I: C-15
Helotiales sp. (KT269738.1)

99C-9
Penicillium rugulosum (GU566230.1)
100, -6
Aspergillus versicolor (GU232767.1)
00,C-7
Aspergillus fumigatus (KX349502.1)

9| C-8

100! Penicillium oxalicum (KR233 455.1)

97,C-4
Aureobasidium pullulans (KU141396.1)

100

P2

1001 C-16
Dothidea hippophaeos (KF147923.1)
C-19

93 L Rhizosphaera kalkhoffii (AY183366.1)
99,C-3
58 Leptosphaeria sp. (1X401979.1)
C-5

99 L Plenodomus hendersoniae (JF740226.1)
90 99,C-13
Phoma sp. (JX160059.1)

42 C-14
99 [ Nodulosphaeria digitalis (KU058710.1)

99,C-2
Botrytis cinerea (KR094468.1)

100 C-17
991 Coprinellus radians (HQ380760.1)

B1 #JL-EZEMR4EER 18S rDNA FI R4 B HHIRE
Fig.1 Phylogenetic tree of 18S rDNA ITS sequences of the endophytic fungi isolated from S. hexandrum
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TENPKSF b FRETET ] A0S, A 18 NE TR, 1 AN E A TR, MR ZK-F B
PRELTH 53 ) Ay JRE B T AN RV TR 4, 45 5 9 AN B 6 AN 7E H 20 28K P B IR R B o B H
Moniliales(31.58% ) s 7ERFY K- L, MAEALEL Moniliaceae (26.32% ) A L H 1 ; J& KK F- 1 LIAUTS 5 s
Paecilomyces FI/NERIE T B Leptosphaeria JHALHJ& N A BT, 4351 o ) 73 25 N A ELTALEER Y 26.24%F114.89% .,
OY ARG TR AR FOR TR L2 U Y A R ARG 25 A S U AT BN A LR 3 8,
SAUTT R NERIE TR A B M reEH R JE A 1 AR R SR L RAEAE T b R Y R A A
JRAF 13 @R ELE RAATE T 2480,

2.2 A[ELRAEHL N A FLE E T K

H SEg 2 R AT Bk )L 2R 22U AR LT R A X AR (19.58% ) o 5 SR s H) AR L T ) S B
FAFAE R S, Forh U1 48 7R i EL R A 5 1 S8 FE 28 B K (28.47% ) | T 8 15 v B 58 PN R B B 38 die /N 14.58%
(1l 2a) , EFHARTEZEM LGRS 25 (29.72% ) >IH(9.44% ), N [R] R A 5 IRV ZE Y 2 gH R e 80 - D 1125
IR (48.61% ) >THHEEIRHR (38.89% ) >75 1 Kl (31.94% ) >T5 MR H1 (18.06% ) > Holt i (11.11%) , 1 &
AR - HR B (25.00% ) > F R P (11.11% ) > VU1 257K 5 (8.33%) > 1 AR AR (2.78% ) > 75 15 Kl
(0) o MRS, BRH N E W Z A0, A PO RAE G4 25 4 2N A 008 1 R 3 1 T 8 T
I RAE R PR S B BN A B (K 2b) o BIFFE SR R R JR] i SR SRR T 4 AR T e Al
ARSI, SR UL, SDA JEFRIE b N A FL Y RE A (21.67%.) 25T PDA B 973K (17.50% ) , {H 2 A [
PR SRAE s RS A (] 1) 5 TR BE 2R AL i e P AN [R) 2T B A BN A 3 D RS e T PDA B3R 4E, mi oz T HM

030
a
025 |
8
|5
5 020 ¢
2
3
£ 0I5t
o
@]
M 010
=
R}
0.05. |
0
Kl SREE B B OERE
FE A Sites
0.6 ¢ 0.5
b c
w) 0.5 r
2 — g 04 - —SDA
= o3 % g 3 PDA
.g 04 ¢ £
£ 03t
5 8
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B2 HNEEENEEZR
Fig.2 Colonization rates of endophytic fungi
(&) F7R N [ SRAF 5[] A A BT A B 5 (b)) 3R Bk Lt L9 43 25 R P9 A LR DR 255 5 (o) 3R AR [RISRAE s Rl A AR L
TEFE AR AN ) B SR LAY 1
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AN 55 N B R A S A 47T SDA B 5% 2L (1] 2¢)
2.3 S[FRAEH PN AR B B 2 FEPERTARLE

Shannon-Wiener Z2FEEF8 E AT 45 R 403k 3 7,5 AN SRFE N A L 2 RE R BRI ST AR TE 0.71—
LALZ (8], ZREIE I R 0 SRR AT A AR &5, T 22 R SR AR % Sy 00T S [ SR A o530 %) AR L4 i 50003 A5 75
0.13—0.50 =[], He P 75 145 558 A A9 SR AR RE G A SRA: st 18] AR (AP de 5, o 0.50 , TT 75 1 48 B8 N I I R 5
V)1 A8 558 N B R e AR R AR, Dy 0,13 SRR UE, AN [F) SR A b 22 [ Ak LS 250 P A AT A AL PR A, 5
WS [ SRAE: b ) TR A LA BRI 22 57

K3 RELEANEEREOECE SN

Table 3 The similarity coefficients and diversity index of endophytic fungi in aboveground tissue of S. hexandrum among different sites

FE A Site SRR gt A iR =R} H
SRR 1.00 0.93
Kl 0.50 1.00 0.74
L 0.18 0.36 1.00 0.71
Pa N 0.38 0.25 0.13 1.000 1.41
=R} 0.36 0.18 0.40 0.27 1.000 0.84

2.4 AS[EIRAEHiL P A R A0 ZH AR

X AN [ SR A i 4 5 S 04 PN 2 TR R IR A T mT A5 0T G AR AR DAL 75 B 8 A e 8 | T i R 43
A 42.31% ,56.52% F1 33.33% , 47 /K 3 LA/ NER I TR 8 A L3598, izt P A FUTR S 26.83% , T H R AL
BB W FEE LR, Iz N A B BB 38.10% (K 4)

R4 FEREBSBHANERLFERE
Table 4 Numbers of endophytic fungi isolated from different sites
K FEH Sample

o
J¥*5 Number J&4 Genus o - g R =
1 WF 5B Paccilomyces 10 13 3 0 11
2 a5 & Aspergillus 0 0 0 4 3
3 HEBE)E Penicillium 0 2 2 3 0
4 K#J® Hypocrea 0 0 0 4 0
5 W% R Botrytis 0 0 0 5 0
6 AT Alternaria 0 1 0 0 0
7 INER IS B8 Leptosphaeria 10 0 0 11 0
8 R R Aureobasidium 4 2 0 1 0
9 HRERHUE Rhizosphaera 0 0 0 2 0
10 JEBEWJE Dothidea 0 1 0 0 0
11 ERFETH B Mycosphaerella 1 0 0 0 0
12 STEF LR Septoria 0 0 8 0 5
13 i ftlJ&@ Cladosporium 0 0 0 0 4
14 K BESLR Plenodomus 0 0 0 5 0
15 ZERiEFJE Phoma 1 4 0 0 0
16 M EEE Engyodontium 4 0 0 2 3
17 HEBFEI® Coniochaeta 0 0 7 0 0
18 HREE Cadophora 0 0 1 0 0
19 INRAIE Coprinellus 0 0 0 4 0
A3 Total 30 23 21 41 26
141
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WA AT ST BEAT e U — S N AR ECTR REAS [R]IE 1 AR 5 A SRAE S0, 20 B0 de v ) 9 A TR AR
BB AAPAE T BRI /R SRR kU Z AN A 4 DR U (3R 4) o FESERIE R N AR BB AP AE T — R
FEm, W R S L E 2R A U R AR AL AR /NS ARER U S AR e A A R PR A
APHHEB R M AR R RAE P 25 R SR MRS S R | SR AR AR AT P O BRI BT | B TR A
HRIBTRIE . X RN A RS S50 5 0 EAYIBEL-E T AL R AR 5% SN R 2R R BRE T — BB A /Y
HEJHERE T,

3 e

3.1 NAEEMBEE ST 5 AR ARG

ARHFFENT S R AR % 3 N, 5 A RSB L-E 22 SN A B AT s g (AR o
PR E P LT R (H A RAE S R 3R B AN 58 4 A R) , B30T G AR AR UL T B JE W 3R, i R
5 9 A3 ) A/ INBR s T R AN Se AT R A DR X e AT A Bk L -E AR 25 4 21 PN AR ELREIT 5T . U2 i ke
S ot 5 P BRI LB R 2SN A B T A B, A5 SR N A R 28 Bk RTURE SN S H .6 B9 R,
P T N AT 5 SRR AR X P K 1 LBk LB i 25 P A R A TR , A B N A LT TRk 20 Bk, IE
BT 2 H 38, e N TR BTSN T R RS L-EAR ZE i 23 50 B P9 A EUR 22 Bk 18
BRA O Kk, FET 2 H .3 FF.9 I8, Hrh s m o e 38 B e S N R 24 B Bk LB R 25 i
WA EH 20 1%, L3R B W& 8 | Eucasphaeria R F & MBI )R, 7 W, AFEERAEBEL-E WA E
PRI A 0 22 A 5, A BRI R A B A G TR 255 . AR5 v | B AN [ SR b L 340 I B0 1A A 5
SAHE AN, A B P BETE AR E R R ARG, TSl SR SR I, P A4 T 0 T % 465 4 45 1 R R 0 T A 1) A= 35 2
YIS , R oA s S ik L& P A B R R B 2 2L RN A IS DA N S AR ) 9 A LR AT 45 P 1
= HAE T 2 R BB e, DA 33 G BT AR AR 418 DR s IR SR A A AR TR Y A
FEIN A DX 5k AR Bl I R A AR A s i P AR B R TR S5 M 22 R RN R B2 18 FRYIEB AR
[Fi) TR 2 5 A L LEAE R PN P A TR R R A5, 28 T A A 5 R R S E IR TR B R 4 &l IR AT

AR ASHESE Hh N A B S5 R 9 14.58%—28.47% , ZREMEFE BN 0.71—1.41, BF58 4535 Rl 4L THH I
45 B B Hb DX AR R ) P9 AR P A FE R N AR MR RO LUK, BT AR R i A AR Wy b, 5850 e B
HIE 119%—100% 2 18] i Huang 255 % b R [R) iR, 20 Rl L4826 R4 N A 2008 HEAT BT 9T, 405 00 R
PN AR LR ) 28 T PR 36.7%—100%:2 6], Sun %5 POV X A6 mTRE A Bl P9 1) 6 Fh 2y FAAR 250 4l 4L AR B AT
WFST, 45 50 s AR EL B E SR AE 6 MY N 47.9%—63.1% 2 18], B A ML R FE /Y h e
LAY = SRR ARG 0 P A TR ) 20 R B 3R AT T R Ak ) 7 o D AR A e LS A DG, 7 K
ol SRR B TR e e AP R 0 1o S, TRV B RS S SR 2 A TN FE YA S ik — i X 4 ik A P
A LR B R B R R A 2 B 2 T TR BT A PR BT TR R A N i R AR R S B 8 A AR A
3.2 BRJL-EEEmEN A LR A R T

SASRAE I 15 ARBE L LA AR 25 i 2 SUR PR R 3R L3 B 19 RN AR B, b, se sk A
BT RN BRI R AR R E FE R W A REL-E B B P A B, AR ISR, X
WA R R S B, CATE R I R B (A T AT A AR50 L X R
FIRATIE 0 2L 7 48 B AR R N AE R I B I R, A WF5E50 K B, FE st oy A B PR A kL&
P AE LD ARGE , AR 3 E B R T E F/ NER I TR R A5 13 JE LB, X S8 BT B n] DU SRR i i e B UR Ol
A HR K T 0 R A T AR R T Iz S AR ]

UEAN DL JE B FL TR AL B SR AR O 4@ EC TR /NER IR T s, BT TAEBE L -E A AR 1 25 ik 2l U 3 43 A
X R P A R UL PR A LB, VR S0 R R BRI M B A A0 B 4, LR A AR P i S 24 AN
RS A, Q=P is M B BP0 R T S RE A A IF H, BT A R P 7 R LR
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AR S i — 2 d A B HO I PE U, T LA 0 P ) 3 A R R A B T AR IR P LS 2 SR TE R L
LZEM T E R, PTREX AR L-E AR B SRPREE i U B —E R ARSI, A, W R R
J 25 R A HEE AR SR UL RO N AR ECRR R EAT I A BRI R T A 3 S R
HA WL ARSI 3 TS B I & AT, IR EATA 5 TAEMBEE E s, Hap, X T
BEL-E=Em AR BRI I ST B, R ) PN A L SR A A2 AT A, AR RS X R L -E AR Ak A A
R AT e SR A TR AL, e Ah, PEIROEE UL 2R S U SR G AR TEAS B A AR LT 10 R I AN R
SPLEMOIL-EARE, Al LU s i PRIk L £ B AR BT
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