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F5REZERATASPEWEIRT R, WETERT AT ERGRBMEMFIE. [FiE] KA LT K
BHRAR, FRARH. RRF Ca®'ICaM 12 5 & 422+ P. medicaginis FE£7aF# 4 . WEICH Rt %
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Ascospore germination characteristics and the ultrastructure
observation of fruit body of Pseudopeziza medicaginis
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Abstract: [Background] Medicago sativa common leaves spot caused by Pseudopeziza medicaginis is a
main fungal disease in M. sativa. This strain can overwinter by the formation of apothecia and then release
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ascospore to complete primary infection. Thus we observed the fruit body under an electron microscope
for exploring the colonization mechanism of P. medicaginis. [Objective] To clarify the conditions of
ascospore germination, whether the Ca* signal pathway is involved in the form of appressoria and observe
the ultrastructure of the ascospore and fruit body of P. medicaginis. [Methods] Effect of different types of
carbon and nitrogen sources and the different doses of Ca®* on ascospore germination and appressoria form
were studied by optical microscope. The ultrastructure of the fruit body and ascospore were observed by a
transmission electron microscope. [Results] Carbon and nitrogen sources benefited the ascospore
germination. Glucose, maltose, sucrose, amino acetic acid, yeast powder, urea, peptone, ammonium
nitrate, sodium nitrate and so on could induce the formation of appressorium. Urea had the strongest effect.
The Ca?* not only could promoted the germination of ascospores but also could induce the formation of
appressorium, the effect was better than adding carbon and nitrogen sources. With Ca®* concentration
increased, the rate of ascospore germination and the rate of appressoria formation increased, the best dose
of Ca®* was 10 mmol/L, once exceed this dose, the rate of ascospore germination and the rate of
appressoria formation decreased. With exogenous Ca®* or A23187 which is Ca®" carrier addition, the
inhibition role of EGTA could partially relieved. Neomycin, an inhibitor of phospholipase, nicardipine
which could block Ca?* channels, chlorpromazine, CAM antagonist could inhibit the germination of
ascospores of this strain. The mature P. medicaginis fruit body broke through the epidermis of the host,
and the middle part of the fruit body cracked to expose the ascus. The surface of ascospore had a
ring-shaped pattern, the nucleus was dark, the number of organelles such as mitochondria is large, the
number of lipids was large and developed, and the cells were filled with high electron density materials.
[Conclusion] Ca* signal pathway was involved in the process of ascospore germination and charge of the
appressoria formation of P. medicaginis.

Keywords: Pseudopeziza medicaginis, Sporocarp, Germination, Attachment spores, Ca®* signal pathway,
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Table 1 Types and concentration/proportion of exogenous substances

({EE N

Mode of action

SRR

Exogenous substance

SN BT B L 451
Concentration/Proportion of
exogenous substance (mmol/L)

HMIE Ca?* A5 0.1,1, 10, 100
Exogenous calcium ion Calcium chloride, CaCl,

Ca A7 LR (2- S L ) 2 R 01,1,10
Calcium ion chelating agent  Ethylene glycol bis (2-aminoethyl ether)-N,N,N’,N’-tetraacetic acid, EGTA

EGTA ffER1EM EGTA:CaCl, 10:1, 1:1, 1:10
Relieving effect of EGTA

ca &k EGTA: A23187 10:0.01
Calcium ion vector

TR TR A 571 TR H R 0.1,1, 10, 100
Phosphatase inhibitor Neomycin sulphate

CaM F5Hi7 RN 0.1, 1,10, 100
CaM antagonist Chloropromazine

Ca?" i E B 71 EN IR S R 0.1,1,10,100

Calcium channel blockers Nicardipine hydrochloride
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B TR B (o) =R 5 R s B30 -85 & i< 100,
i Excel 2003 HEATERACRE, NS
SPSS 20.0 1 TR 22504

2 BRG40W
2.1 FREXT P. medicaginis FEHAF A& HISZM0
i 2 50, AEERIEXT P. medicaginis -3
TR FERE . AN, REESISH
BT, X T REAL W R SR R K ) R A
Wi, k1 56.06%, HUCREZZ 20 . H . FLBERIERE
Xof BEERARh 18.55% ; % 27 48K B A S Ml e K 1Y) i 22
ZE0E, S 24.01 pm, HUOEHM . FURE. SRR
HEME, XTHREKA 6.61 um; FREAF O & A]
FE 4-8 ho ZZZEME. REWE . AR IR 2R R A
T J R B L (P 1), P L S Bt BEAS
RETE B 5 M, B RO B [E] 7E 6-8 hy 48 h JE
B VE B TETE R S K R R, A
67.27%, FLUCHRERE. FUME. Hol, 2220, X
IRARIE R TS o

Table 2  Effects of carbon source on ascospore germination of P. medicaginis

lERNZE  FRATFARR FERKE M BT I3 TR R HEARRALE

Types of Germination rate  Length of bud Formation rate of  Colony size Characteristics of

carbon source of ascospores (%) tube (um) appressorium (%) & o appressorium
Length (um) Width (um)

o BE 18.55+1.01a 6.61+0.33c 0.00+0.00a 0.00+0.00a 0.00+0.00a =

CK

bk 56.06+0.34c 15.83+1.85b 19.59+0.34c 67.27+1.02e 64.44+1.32d HhIRTE

Glucose Oval

ok 54.93+0.74d 24.01+3.73a 16.37+0.37b 50.38+0.63b 48.31+0.86b Wa IR

Maltose Oval

FlLgk 34.05+0.43b 16.88+2.33b 0.00£0.00a 56.49+1.03d 54.21+1.04c =

Lactose

TRER 33.26+0.34b 15.26+3.07b 22.48+0.54d 67.25+1.78e 66.57+1.30d Wa IR

Sucrose Oval

i 38.87+0.18¢ 20.18+4.22ab 00.00+0.00a 52.37+1.23c 50.48+1.08bc =

Glycerol

TE: RSB BB AP B bR s 5P AR RNG FREFROR B R R B 122 5318 B KF-(P<0.05); —: &M R AR

TR HETE I

Note: All data are the mean value of each treatment+standard error; Different lowercase letters denote significant difference (P<0.05) in each

column; —: No adherent cell is formed under this condition.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3568 (P ESTE

Microbiol. China

1 TE#. FIRXT P. medicaginis F & 707 & Bfiz 6L A9 2208 (400%)
Figure 1 Effect of different carbon and nitrogen sources on the appressorium formation of P. medicaginis (400x)
e A FENE; B. FIEEE; C. MEbE; D. HIELER; E. BERE; Fo JRE; G: RHEREN; H. XTHE

Note: A: Glucose; B: Maltose; C: Sucrose; D: Aminoacetic acid; E: Yeast powder; F: Urea; G: Sodium nitrate; H: CK.

2.2 FEXT P. medicaginis FEH FiE & HISZNH
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I RR, ZFERKE. MER. MEEREAR R
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AL DL R0 k™ A 1 2 SR R K, A T
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0.1-1.0 mmol/L JE ik BIE MG i, 1531 60%
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Yot B IN(E 2E), TN ek 2R
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2.3.2 EGTA I P. medicaginis T Fif & HIZ2
H1% 5 Al 1, Ca®* #4477 EGTA X P. medicaginis
TRBFER . FERE . BEE. HEERY
A WA, BEE EGTA WRIERIEI, T4
KRN LA TE BRIl . 24 EGTA WkJE N
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EGTA ¥E KT 1 mmol/L i, PR AR &, %
WA EGTA X REAt— A A R E I TE B
AFAEESR, T EGTA NHMH 72 T & .

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



TR B (BT T A T BT AR B T S A Tl A 3569

%3 RiEX P. medicaginis 7 1F /A & RIS
Table 3 Effects of nitrogen source on ascospore germination of P. medicaginis

ERVIES TRMATI AR FERKE FE BT I WK/ R HARFALE

Types of nitrogen Germination rate  Length of bud Formation rate of  Colony size Characteristics of

source of ascospores (%) tube (um) appressorium (%) K-pg s appressorium
Length (um) Width (um)

o HE 18.55+1.01b 6.61+0.33d 0.00+0.00a 0.00+0.00a 0.00+0.00a =

CK

HIL R 64.47+0.77f 15.174£2.31c 10.44+0.50b 27.54+0.55d 26.50+0.44c [B T

Aminoacetic acid Circular

[l E 88.39+0.98i 20.33+1.45b 13.33+0.70c 0.00+0.00a 0.00+0.00a R

Yeast powder Circular

R 35.69+0.18d 22.02+2.21b 26.71+0.42¢ 19.97+0.25¢c 19.57+1.05b icEpA

Urea Oval

=2 58.56+0.34e 18.92+3.29hc 0.00+0.00a 0.00+0.00a 0.00+0.00a =

Beef extract

Eifik 2 1R 6.88+0.92a 18.01+2.59bhc 20.52+0.47d 18.03+0.27b 17.60+1.10b lEpA

Acetoacetic acid Oval

Rl 17.64+0.24b 20.46+3.07b 0.00+0.00a 0.00+0.00a 0.00+0.00a =

Ammonium

sulphate

& IR 66.46+0.67g 21.53+3.53b 20.26+0.24d 40.03+0.38f 39.34+0.50d LA

Peptone Oval

ek 22.87+0.61c 27.98+2.65a 0.00+0.00a 0.00+0.00a 0.00+0.00a =

Ammonium nitrate

TSR N 86.95+0.74h 20.26+2.91b 19.41+0.46d 32.82+0.41e 29.28+0.69¢ LA

Sodium nitrate Oval

TE: RSB BRI AR LR S AR NG FRFIR A TR &K ) 22 538 B K P (P<0.05); —: AR
LB M 1L

Note: All data are the mean value of each treatment+standard error; Different lowercase letters denote significant difference (P<0.05) in each
column; —: No adherent cell is formed under this condition.

F 4 HpE Ca®'t P. medicaginis FEMFiAL RIS
Table 4 Effects of exogenous Ca*" on ascospore germination of P. medicaginis

W TRATHER FEKE i BT Bl 3 [ERLFNAN Wit AR
Concentration Germination rate  Length of bud  Formation rate of Colony size Characteristics of
(mmol/L) of ascospores (%) tube (um) appressorium (%) K T appressorium
Length (um) Width (um)
CK 18.55+1.01a 6.61+0.33a 0.00+0.00a 0.00+0.00a 0.00+0.00a =
0.1 46.55+0.34b 25.52+4.49b  29.41+0.67b 13.33+0.10b 12.73+0.43b b
Oval
1 61.17+0.42c 25.91+3.52c  30.77+0.70c 28.57+0.44c 27.29+0.80c [52] T B A 1531 T
Circular or oval
10 77.35+0.16¢e 30.27+2.8le  66.67+0.15¢ 75.00+0.39% 74.45+0.7% [ T B M 5 T
Circular or oval
100 71.31+0.55d 28.1742.03d  35.71+0.50d 38.46+0.23d 37.31+0.66d [52 F m5 A [5

Circular or oval
TE: R E R A AL IR EbREDR s SR E/ING SRR B B R K] 22 53K BB /KF-(P<0.05); —: AT R
JLRA A TR L
Note: All data are the mean value of each treatmenttstandard error; Different lowercase letters denote significant difference (P<0.05) in each
column; —: No adherent cell is formed under this condition.
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2 Ca”¥t P. medicaginis F 78 Fih & HOS M (400%)

Figure 2 The effect of Ca®" on the ascospores germination of P. medicaginis (400x)
Note: A-B: 0.1 mmol/L; C—E: 1 mmol/L; F—G: 10 mmol/L; H-I: 100 mmol/L.

%5 EGTA Xt P. medicaginis FE i Fif & IS0

Table 5 Effects of EGTA on ascospore germination of P. medicaginis

W TRATH R FERIE Wik TR A3 RN Wi R RRAIE
Concentration Germination rate of Length of bud tube Formation rate of ~ Colony size Characteristics of
(mmol/L) ascospores (%) (um) appressorium (%)  (um) appressorium

CK 18.55+1.01c 6.61+0.33c - - -

0.1 14.94+0.79b 4.51+1.94b - - -

1 0.00+0.00a 0.00+0.00a = = =

10 0.00+0.00a 0.00+0.00a = = =

T RAPREAN R B EbR R s S A R/NG TR A RS RI 22 50k B KF(P<0.08); —: A& F AR

LB TR B

Note: All data are the mean value of each treatment+standard error; Different lowercase letters denote significant difference (P<0.05) in each

column; —: No adherent cell is formed under this condition.

2.3.3 Ca”+EGTA X P. medicaginis F € FiHL
sEAl

2 6 AIH, K% CaCly MERISN, EGTA
HANHIRCR S P0ZfEBR . EGTA 5 CaCl, iV JE
ook 10:1 B, FREFRF A A S AT VR L
J Ll nf, FREMTFHAREES TR, FEK
FEREMRT X, RIE R MR BT s EL s E)
1:10 B, FRBTFAIEARSR . FEHKE KA M
TE % S 3 4 v TR L B T s (B T R B 5 L,
TETURTE

2.3.4 A23187. Chloropromazine, Neomycin
Nicardipine %I P. medicaginis FZ#Fi5 & BI5200

M7 7 WHl, 76 EGTA A Ca® #ifk
A23187 A LAf# RS EGTA X R4 T I /e
THRATH R R B E A 3B), CaM 54T
Chloropromazine ¥ &4 0.01 mmol/L B}, F%E
TR W ORI, 24 h W] F 5|15
7RI EURY), 48, 72 h J5 LR Y 5 i
Wz, 72 h (IRMER G, A RZRY 8
Yy Rk o HA i g IR (K 3C) . BRI AR
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(phospholipase C, PLC)#iil5] Neomycin ¥ & Ky
0.1 mmol/L i}, FHEHIF R & H oK WM. 4
Jif 55 Ca®* 3 18 BH W7 %1 Nicardipine ¥ >4 1 mmol/L
PR ANEE &, 24 h 5l B g & B
T-HEFR 1 S B A URCIR i 9 96 (B 3D), 4y
61 5 B Otk (8] 3E), AR Y € 5 ke BRI
2E 435 R 7 %) Nicardipine B2 (& 3F).
2.4 P. medicaginis FSE{k & 5 H4F1E

ME 4 LA I R BT R FSE ik A
HA2 N 0.2-4.0 mm (& 4A); ALY MEL, T
BT ER G A LCEA T A8, )2

%6 EGTA+Ca”%t P. medicaginis FE#Fif & IS

A FRERM 22240 % (& 4B); HH MR &
B, R TR R A T A R AR (B
4C); HUAE R TF FR LM EHIBRMNE, |
(1] FF 24 5 I HES B4 55 10 42 (1&] 4D) 5 128 Tl
ok, JedEss, fLORmIFH(E 4E-F). AT
WEFRBEIE KB, HR 1-2 mm, EE4 2 mm i
fi, AVEFEAT IR IR E AV (A 4G
3k 1), —DFIRRARBH 200 AL T4
(Bl 4G fik 2); FRELEMEEE 4H), +
PN 8 AT T (A 4H Fi3kab), THER22
FEFR IR A AR (A 41)

Table 6 Effects of interaction of EGTA+Ca®" on the ascospores germination of P. medicaginis

EGTA:Ca™" FRAMFIAE FERE FAE IO B VRN FAE HUARAAIE
(mole ratio) Germination rate  Length of bud Formation rate of  Colony size Characteristics of
of ascospores (%) tube (um) appressorium (%) K& FLJE appressorium
Length (um) Width (um)

CK 18.55+1.01b 6.61+0.33c 0.00£0.00a 0.00£0.00a 0.00£0.00a =

10:1 0.00£0.00a 0.00£0.00a 0.00£0.00a 0.00£0.00a 0.00£0.00a =

11 19.07+0.06¢ 5.94+0.67b 0.00+0.00a 0.00+0.00a 0.00+0.00a -

1:10 75.340.36d 28.3740.42d 59.690.58b 76.98+0.23b 79.45+0.72b -

T RSB F I E AR DS SRRV NG FREOR A IR KK R 22 5k B K F-(P<0.08); —: A&MF R AR

DL RAs 5 M FE B

Note: All data are the mean value of each treatmenttstandard error; Different lowercase letters denote significant difference (P<0.05) in each

column; —: No adherent cell is formed under this condition.

K7 HNEMREXT P. medicaginis FE A& BIS2M0

Table 7 Effects of exogenous substances on the ascospores germination of P. medicaginis

SMEMIRNZE IR/ TRATHRE FERKE  MEMERE W& Wi R ARRAE

Exogenous Concentration (mmol/L)/ Germination rate Length of  Formation rate  Colony size Characteristics

species Proportion of ascospores bud tube of appressorium K- fig i of appressorium

(%) (hm) (%) Length (um) Width (um)

CK 0 18.55+1.01b 6.61+0.33b 0.00+0.00a 0.00+0.00a 0.00+0.00a —

EGTA:A23187 10:0.01 20.43+1.36¢ 7.76+0.58c 45.83+0.11b 7.14+0.16b 6.93+0.42b [FJESiHHRITE
Circular or oval

Chloropromazine 0.01 0.00+0.00a 0.00+0.00a 0.00+0.00a 0.00+0.00a 0.00+0.00a —

Neomycin 0.1, 1, 10, 100 0.00+0.00a 0.00+0.00a 0.00+0.00a 0.00+0.00a 0.00+0.00a —

Nicardipine 1 0.00+0.00a 0.00+0.00a 0.00+0.00a 0.00+0.00a 0.00+0.00a —

T RSB EAR DS SRRV NG FREOR A IR KK R 22 535 B E K F-(P<0.08); —: IA&MF R AR

LB TR K

Note: All data are the mean value of each treatmenttstandard error; Different lowercase letters denote significant difference (P<0.05) in each

column; —: No adherent cell is formed under this condition.
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B3 Ca™i¥5xt P. medicaginis F 78 FHE & B9S2 (400x)

Figure 3 Effects of Ca" regulator on ascospore germination of P. medicaginis (400x)
Note: A: EGTA; B: EGTA (10 mmol/L)+A23187 (10 umol/L); C: Chloropromazine; D—F: Nicardipine.

100 pm

2.(m 2 pm

4 P. medicaginis FSLiRZEHIHEE

Figure 4 Structural characteristics of fruit body of P. medicaginis

H: A-B: HEEWM A EFSURRALYIR; C: RATHER; D: MATFTEMMLFH; E: F%; F: TEILD; G-I V8 Higrkk
R TRR, FREMENFREM T EC: RIEZYM; CL: R, SW. fl2z; AS: FF; FB: FIk; RAS: FHRAET.

Note: A-B: Fruiting body and tissue section of alfalfa leaves; C: Immature disc; D: Mature disc and sac; E: Ascus; F: Orifice; G—I: Fruiting

bodies, sac and spora spores grown on V8 medium. EC: Epidermal cells; CL: Cleft; SW: Lateral filament; AS: Ascus; FB: Fruiting body;
RAS: Sac spores.

2.5 P. medicaginis F SE{R EB LA FO4FE Qb RT UL H R Y 2871 (181 5C), FHEAf 1
PRI, FRMATHFRETUGILOR W, IRIE, KR sia 4on(E 5D, 5E), el

B (# 5A), il REA A REYIB (K 5A), SRS R R A SN R 1 RS (& 5F),

A R AL TS e ISR (1 BB), TR M BRI TANZ AR, B ST B E L,
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TRIREERE, WA, Mz, THRMT
FAl T WAEAPAIL, NEREBIEEY R
5G); MMz Aife TS MEI(E 5H); WLZaiN A
WOR AR & T iARS5 ) (B 51), A,
N IET L TR R 0, TR 22 BERRE (18T 5T)5 M
22 NE S ARG AR (K] 5K), TR TR
ISR, AR T (F BL), TR 22 20 A A A
NERAR ML RIS ZE R (1] SM) 5 BENERIIAR | 263

2 um

5 P. medicaginis FSE{ B LS FI4FAE

FIIRZE P AR 2 (B 5N), S 7EHR 7205 S
B, T AMIEERIS, NAMNEAIE, SMEEST
R, 10 A5 BB 7 17 2 A2 (K] 50)5
BN BT B AT A0 I BE S Z BRI T A
ZL (K 5P), T4 it A7 — 2 Bh T g B2 1 (1 5Q)
T B 42U (] BR), (HASIERSIFL T 2544
TR M BB AT R TR TR LT, T
BEPOKIZAKIS , K A TN 75

Figure 5 Ultrastructural characteristics of fruit body of P. medicaginis

W A FREDUGRKNTRIET; B-E: FRMT; F: FRATINE G T8, TERETRME; H: M2Z; 1. HLZAMPNR
WIARE TIREE M . FRAAELEH; K. PREBAN; L. FEATFOMIE; M: HZA0R0AMEZ; N FRANTFERET
SHWIRSYTRRLR: O: TRMTHNSE: P THNE TAAM THIRE, Q: THIM; R: THRUUGHM: CW: s
W FL: (RETIR; ML Zehifk; GR: JRE¥l; NU: AfiR%; VS: JFELsH.

Note: A: Ascospores released from the tip of the ascospore; B—E: Ascospore; F: Outer wall of ascospore; G: Mature ascospores, sac spores
and lateral filaments; H: Lateral filament; I: Mycelial cells and voronin body structure; J: Apothecium hyphal structure; K: Blastocyst; L: The
nucleus and apex of ascospores; M: Nucleus of mycelium cell; N: Lipids and mitochondria in ascospores; O: Ascospore cell wall; P: Ascus

wall and ascus; Q: A top amplification; R: Apical dissolution; CW: Medial cell wall; FL: Voronin body; MI: Mitochondrion; GR: Ascospores
oil; NU: Nucleus; VS: Vesicle structure.
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3 WikE4®

P. medicaginis i35 AR 5l AR T HE T, FE
AR IE BN BRI W AR G AE M e AR G
PR, MR B R R ST A T B AL AR
B, Rk, PR R R R AT P
medicaginis {2 YAl HAG E A L.

WS S L 0 D TR A e 2 R S B
LR PR SR A DG, AR R I Y
fRATIFEEN, AR 3 I BB T T KA Y
WS, WFFEEE A R4t St R B IR B A= 42
SRR AR T2, Foegeasd
W LB, P. medicaginis {2 A 25 FATE R,
MR EERA T NRBAR E, RHZHEAZE
AT LIRTE S B 5 i 2 AR e AR R T 52 iR G, 1
T RPEK TR . AIRIIFTR LSRR, AEnm. &
WA Ca REIA T TR T M i, hiH Ca®
e BE (a2 X P. medicaginis FRET-F & I ATE K
SEWANT Y, 85U I L PREE S R LA
P. medicaginis FZEflFIE AL, X—AFRREER
SRR A R ARSI PR

EGTA 1R —Fh & BB A Y Ca® TERIE L4
JBELY), IWSEmN Ca® ik ™!, A23187
5 Ca® I A W A AN RS T 440 A
T Ca®* B MR, ARG se 4 R, win
Ca™Ji EGTA Il ff: R A bR, Ca® ik
A23187 REBGIE I EMAIE R, IRIIER 5055
W42 57T P. medicaginis T2 1[5 M it
RIS

PLC iii57) Neomycin BES M| 54453
K, 53R AR Neomycin #1 T GTP 3 Bzl
fif C (PLC)[HENRMENIEE-4,5- WAL (PIP2)/K fi%
—R& M (diacyl glycerol, DAG)FI = ik JIL it
(inositol triphosphate, 1P3), #EG T 1P3 755y
A ENT Ca [ Rsiik?™; Ca?* il 15 Nicardipine
F1 CaM %477 Chloropromazine A il &4+
MR, T H SRR A LS,

fif ] RE S AN T (5 SR R R sh A 5% I8
£, BE5®7ES57T P. medicaginis 211
FAYEE A R R it A A A

WA E B M IE YA Bl TR,
ToE 7 ANRERE | LR R Ry B A A T
HIZRE S, S 40 A Qo AR PR A0 Y i e S
fih, FEVETEG 1A PR A A T R AR
WA R R ARVE PSR AR e L B, P.
medicaginis 314 TE 22 41 il N ASAUAEAE K& INTE
Yy, W HF AR S T E R
&, IZW AR R RO T Y FRE LA

T4 TS B 485 M R T 1 05 SN2 4 1 4 25
AR KA, T HIE TR ROBEONLE . g &
B, TR A LRSS, Rl T
HRAGFL ORI, WFoE 455 SOk [32]— 2, HiEFR
T8 R e B Tt LA U B B 24, 31X
P B SRS A0 2 R FL O . R R B
BRI, FREAMENTRMTZ MBI, X
— WG SRR 45 PSR, Morgan 2Py
R, AL RO BT RE R L D (R e 2F
FRTLT, BAFRM AR TR E, NFE
LA T FIRAMIGY . o 45 X s 2 f+
FRE AL AL T S A i

BHTHRBTWER R, TR T AR =
B L, HENAERYI B Z R A & B e fitae
Y, VX S EE RS EE RO A
B R T R AR A PSS B SE AR T R
AT TIREERAWII
Bigt: AL P eyfawigiB A b AR EAHF
BA TR R TR, ERBERAETEERK
FEFHFHERAR T CUET B TAR, FibiE
M.
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