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AP AT FEPUR R | J3 T AR R AN 4 S 5 A A 75 A T AR AT O o S B AL AR S AR A T, I O R
VI AR S R, [ SR IREPOR IR 7 RS R AR AR IR Z AR MR . 2 FHRIC (ISSR \RAPD SRAP ) %
AW R, 7 MFAE RS & AR 8% AR E0CR 0.694 ~0.962, H7E {5 AL R EH 0.800 B H] 4324 3 4~2%
B, RTEMR S IR AR 22 AR HURE A i | ST | S RN 2 AR i R S AR AR 2 S5 RACH 7.68% ~38.97% , 35t
IR H' O 1.53~2.00, Horp 20 B0 A8 7 R 80y, S2 58 -2 R K 5 S T8 9 3t A% 2 REHE R ROR K R 2 &=
B YRR N BB Ry 3.16 W4yl 3 N EHE, RAATHE LIRS 2 MRIGMEY R S B AR (T2 A
T5) , Hrh T2 AR KRR AW FE PR B YO0 Tt A Ak T TS bk EER I A M 2 ik, K22t
HR TR T 114.70% (P<0.01) , [ Z538 TAUREAR A0 BRAY 42 41 25 TR AR A7 16 £ & WAL 78 5 2R, BB AP e B B0 52
KGRI A A TR BRI T AR ; 25 F SRR s AL A
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Effects of spaceflight mutagenesis breeding on genetic and
medicinal quality traits of Flammulina filiformis

LIN Yimei, LAI Liangmin,ZHONG Wujie, HUANG Shuting, WANG Jiapei, WANG Jie "

(College of Food Science,South China Agricultural University , Guangzhou 510642, China)

Abstract ; [ Objectives | This article aimed to obtain characteristics and high-quality germplasm resources of Flammulina filiformis by
space mutagenesis technology. [ Methods] F. filiformis strain F3-1 was subjected to aerospace mutagenesis. Spaceflight mutagenesis
strains were screened , characterized and analyzed for diversity of genetic variations by experiments such as antagonistic experiments,
molecular marker experiments and determination of active substances. Strains with high contents of active substances were screened.
[ Results ] Seven variants with obvious antagonism to the starting strain were obtained by antagonism test. Molecular marker (ISSR,
RAPD,SRAP) clustering analysis showed that the seven mutant strains and starting strain shared genetic similarity coefficients from
0.694 to 0.962,and could be classified into three clusters at a genetic similarity coefficient of 0.800. The variation coefficients such
as mycelial growth rate, biomass, phenolics, flavanoid, polysaccharide and ergothionein between mutagenized and starting strains
ranged from 7.68% to 38.97% ,and the genetic diversity index H' ranged from 1.53 to 2.00. Among them, the highest coefficient of
variation was found for polysaccharide content,indicating that it was greatly affected by mutagenesis ;the genetic diversity index was
largest for total phenols, indicating its rich mutagenesis types. Biological properties cluster analysis revealed three clusters at a
genetic distance of 3.16. Finally,two high polysaccharide content strains( T2 and T5) were obtained by screening, among which T2
was superior to the starting strain in terms of growth rate,biomass and active substances,while T5 was mainly characterized as a high
polysaccharide content strain with 114.70% higher polysaccharide content than the starting strain (P<0.01). [ Conclusions ] There
was abundant genetic variation diversity in the strains treated by spaceflight mutagenesis, which was an excellent germplasm resource
for new variety breeding.

Keywords : Flammulina filiformis ;spaceflight breeding ; molecular marker ; medicinal quality traits ; genetic diversity
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T (Flammulina filiformis) | 5904540k A 25 | FCTR 5 30 00 PRI 200 I I B, 2 56, DR | HAT #5055
M BT E w2 By SR | 22 A A ORI S R AL B AR DU
R IR | R i B S 25 FIAE T B — s M2 M, & a e Rl Z MK —, bRk
B AR (08 B ARl 2 — 2020 4E4AE= A 227.91 J7 1% SR, T FEIBUA 1 42 B 0k A R VIR 15 =
AR T BT I TR SRR A R B R A O R AR ER, LR R 0 A
(i 2R A Ay P BRI RN 245 T AR LR e ] S DB 1) B 0 24 i B A R X e SR R 2 A
{14 A 2 T P 4 R S /0 BRI T RN AT & J . B 4T i i 3 SR iy P 4 | 4x 4t
i X R AR IR A TR T A Y

UL R 5 0 % D5 B8y o T A A8, ) PR 23 BB (R R 5 A 1 P (R s e ) A i 5 A AR D) 4
PR R A st A A8 S | P M TR 3 AT AR R L R B R A AR i AR S R R B R
JEIIIR, R DR A T 40 e DR B AR G e B R 5 S L, RE D3 AR e A4 5 i I vk A 015 B 1 B A 0 R
R R AL B AR T ER, A A R S AR BRI AT 3R AR TR AT e TR AT R
BN RS S A A AR Y R R I8 A Z RN s HLA BRI B A Oy ) A TR PO R
RO R TR RR A e e 0 M S R TR AR I AR

ARG RINS B 1 485 T 22 AR HEA TR RAB AR AL B, LR HT SN R Hbr0 46 12 45 50k , R ISSR \RAPD
SRAP &5 43 FHRic HEA T IR 2 0] (35t (708 S 434 o 3l e 0 ) R TR bR S5 7578 TR R I A R BE AR i
Mo 14 A b L2 MR A 35t 1 2R | LIRS 7 A R A A BT 4 B30 TR 24 FH B IR 1
S [ BT v 0 P T B R ARIEA T 1 . AR 285 SR T S TR (0 & Bl T i ) E T SR LS AR AR

1 #RETE

1.1 #R5iRF

SEFHE PR F3-1, 0 T ARA A DR T R0, ISSR 514 . RAPD 5141 SRAP 51 4¥)¥
AT A TREBAS A BRA A, San Tag Plus PCR Mix i) &0 T Ak T AW TR A BRA
F), PDA Ji3R3k . TR 200 o, HEKE 20 g, BEIEHS 20 g, 7K 1 L,pH F#AR,121 °C K 20 min,
1.2 NFE5iEE

Avanti J-E 5 #E A B OHLUIA T BECKMAN COULTER 723 7 ; Fastwin BIS—168 % 14 2 580 T
Fastwin Bio-tech /A ] ; T—1 Biometra #% 4] PCR 1Y T2 [E Biometra 2\ F) ; Waters 15y R0 R AH (2,15 Tk
FRHRHEABR AT,
1.3 R HE
1.3.1 E#HRMRFELIE BULEHFHEEA PDA 85375 25 CHE R, Baub b 3 R, BUR s M4
RGBT ICHE &0 P AR R KIE TS B iz 8 kSt A K2 JHA T RIB S A0 2
1.3.2 MERFTEKENL FIRAAAE TS G EI LW Z T 10 mL TR AR, In A BRI 519
e FiBE 10 4%, R BT B 2 PDA K55k 25 CH53R, PRI 46 TR AR Ab PR ZH 4 51 4 PR V% | i
ISR 3 AUIPRIRER S  F AT 5 L0t e A4 HT
1.3.3 HEHRWIEIE  HAHITALAF IO N—B A KB AR b A 4 51 a5 PRI R TR R CK 2 4 51 25 TR
He Z ] — A, EHERE 2 em 25 °C PRI SR WSS IS BN 4, 9040 07 v 28 S bk
1.3.4 HFIRIZEE SBTH M DNA FEEOF LI IA 5125 1 FR L 4] DNA, R San Tag Plus
PCR Mix {7 &, A4St a4 3L 4] DNA oA, DL 4 /> ISSR 5147.3 1~ RAPD 514 #1 5 4~ SRAP 51917
PCR ¥ ,PCR /W14 10 g L™ BB BE I FEL UK , T BRI BUIR R A T UL I 5%, T4 i (9 3t
TR ZFETE ST

ISSR 51#1)¥41 (12,112,113 .118) .RAPD 5| #7511 (JS6.1S9.JS15) .SRAP 5| ¥))F 51 ( Me2-Em8 , Me2-
Em2 Me3-Em72 Me4-Em2 MeS-Em72) W3 1, ISSR 1 RAPD 434 [ W #2)%:94 °C 5 min; 94 °C 30 s,
50 °C 30 5,72 °C 1~2 min, fEFF 35 ¥ ;72 CHEMH 10 min, SRAP ¥ 3 W #2%:94 °C 5 min;94 °C 1 min,
35°C 1 min,72 °C 1 min,5 MEH;2RJ5 94 C 1 min, 50 C 1 min,72 °C 1 min, fHFF 30 K ;72 °C LE A

10 min,
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*1 5|95
Table 1 Primer sequence
51 F5 Primer name 54731 Primer sequence(5'—3") || 5144 F% Primer name 541731 Primer sequence(5'—3")
12 BDBACAACAACAACAACA JS15 GGTGATCAGG
112 AGAGAGAGAGAGAGAGT Me2-Em8 TGAGTCCAAACCGGAGC/GACTGCGTACGAATTAGC
113 GAGAGAGAGAGAGAGAC Me2-Em2 TGAGTCCAAACCGGAGC/GACTGCGTACGAATTTGC
118 VHVGTGTGTGTGTGTGTGT Me3-Em72 TGAGTCCAAACCGGAAT/GACTGCGTACGAATTCCA
JS6 CAGGGCCCTTC Me4-Em2 TGAGTCCAAACCGGACC/GACTGCGTACGAATTTGC
JS9 CCGCATCTAC Me5-Em72 TGAGTCCAAACCGGAAG/GACTGCGTACGAATTCCA

1.3.5 ZRMBRMERNE A HFTFLEFTHOH R 80E 09 A% 8 mm 1Y & 54 & T AR SO 28 TR R TR
A 100 mL PDB K573k ,25 °C (180 remin™ 55/ FH:FR 7 d, AWt Sy SR | 20 R0 /i
SEHRPRIYIMNE R 7 28 ORI T 22 A AR B W 3 2o A P 07 2 A TRT R HT fL 3 2 PDA 53R 5L,
25 CHEFE, W2 R G TE R 22N GARC R IR w7, Bi 3R 8 UG PRic &k S 07, T 22 A K U RV ELAR Y
B RAE S B RN H(E R R . e B IR G R 95 7 d I & B 06 TR 2230 U8, 5 20 U8 5 10 T 22 BR 78 1
KRR, BT 60 CHURRMLT 2 E E  FRE Ik, T WL B

K H Folin-Ciocalteu 3210 & M N Bl & & . BB 4% 7 22, I 80% LB 7T WS | 70 °C /K I iR 42,
VEFH R T S R I 8 R U AT SE . SR JH NaNO,-AL(NO, ) ,-NaOH 32510 52 fifg P 26 B R & . $2 3
5% [V T 5 R (A i R S T v YR A 28 T 0 o o i | BT e R O R s BRI T
o M, SRR EY -G IE I E M N 2 i, IR TR 22, A 95% CBEHE T8 7 (1 000 Hz) 25X
TR 2 b, APt U, B 2R IO, 0 FF A6 260 0 Ry 22 WD 2 b o Sl AT 2, SR IS 451 Y
D7 I HR IO 7 M N 22 A B i
14 HEZITSHH

FRAE ISSR.RAPD  SRAP ML IKEE SR, Z 8w 17 dE 2B Argic v <o, LIt~ 4
“O-1"JE R, F NTSYS 8R40, R Hl UPGMA #E47R 25347, L) Dice %04 i ISSR.RAPD SRAP [
AL AR R N2 5 R KK

XPAERGHREE AWt S o RS 2 LE AN S T 2 R R T S
WL Z R T RI T, R R B = (PR 22/ P31 ) x100% , #525 F i PR S5 AT 4 552
MR 53 1 e <x-0.50,4 H>x+0.50 , 5 0.50 N 1 H,0 AbREE x FFE, 4R 25 5 BTt R a5 SR 1
STOURAE , 1 Excel 2016 3RAFARE A TR S & ZAEPEFR R, 8t 2R B0 TR A Shannon-
Weaver {5 BFEH(H') ,H'=- Y, PIn P.(i=1,2,,n) ,Hrf P, 35525 FH 5 BRVEARES ¢ AN b B0 He
W B2 R R PR A 54 R UPGMA HE4T B850 0, DAIRR G 25 A o5 245 ) 5 Jo e b 11 3
TR R B A MR R ZE B R IA

2 BREHSW

2.1 BFEEHERAEHAEERMERIE

PRI TR AR 2 7 A5 R R EA PR AT RIS AR AR, 45 R A 1 TR, T1.T4.T6
AT7 WERS R PR CK A5 PU 4 (D JCH B A5 HE, BV B AR R4 594550, T2 T3 F1 TS WAk 5 & T
PR CK ZIA AR LR IS, W RIS PUE R R AT R 7 A S5 a5 it KRB RS &k
PR RRAEAE AN [V RE B A AR A AN SE RN
22 BEEKHD FIRICEEN
2.2.1 ISSR .RAPD SRAP &#1E4#F  ISSR.RAPD Fl SRAP 43 FHRiciRk e B, 7 M KB Hk S
R BRI AE 2 A8 S a5, 8 ISSR-PCR HLPK IR (1] 2) ik ) 3 S 2 A MEa s i i M L2
PEUFE ISSR 514 (112 113 118) , ¥ A MG H B0k 12 45, Hoh 7 £ B 280, 28 R N 58.33%,
RAPD-PCR HLVKEE (Kl 3) 7R 3 > RAPD 5[4 (1S6.JS9.JS15) BIREY™ 4 H IR b 037, SR R 47 1)
2%, AT TR, 3 ) B BOh 10 4%, W EA 28N Z8PE AN 100% ., XF 5 4> SRAP 5]
VAT IR 4815 453 3 4 SRAP 514 (Me2-Em8 Me3-Em72 \Me5-Em72) 7] I THAFIRE 3 514
P ARAG TR T AT A7 5 S 22 25 VR 6, B 1S B0 B s A B0R 16 45, Horh 8 SR B A 28, 28RN
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E1 #Hilek
Fig.1 Antagonistic experiment
CK REMRIFASH L PR Starting strains without spaceflight mutagenesis ; T1—T7; 5 H & B bk HAT 35470 50 BRI R

AR Spaceflight mutagenic strains with antagonistic responses to the starting strains. T[] The same as follows.

M CK T1 T2 T3 T4 TS5 T6 T7 M CK T1 T2 T3 T4 T5 T6 T7 M CK T1 T2 T3 T4 T5 T6 T7

bp
2000 bp
000 2000—
750 ! 9287
500 5007
250 250 /
100 100
118

2 ISSR-PCR HikEig
Fig.2 Electropherogram of ISSR-PCR
112,113,118 ;3 AR [A] 19 1SSR 514 Three different groups of ISSR primers.

M CK Tl T2 T3 T4 T5 T6 T7 M CK TI T2 T3 T4 T5 T6 T7 M CK Tl T2 T3 T4 T5 T6 T7

JS6 JS9 JS15
B3 RAPD-PCR HikEiE
Fig. 3 Electropherogram of RAPD-PCR
1561591515 :3 AANF (9 RAPD 5|#) Three different groups of RAPD primers.

100 100

Me2-Em8 Me5-Em72 Me3-Em72
4 SRAP-PCR Mk i
Fig. 4 Electropherogram of SRAP-PCR
Me2-Em8 Me5-Em72 Me3-Em72:3 AR [FE Y SRAP 5[4 Three different groups of SRAP primers.

. M CK T1 T2 T3 T4 T5 T6 T7 . M CK TI T2 T3 T4 T5 T6 T7 bp M CK TI T2 T3 T4 T5 T6 T7
P P
2000 2000 2000
1000 1000 1000
750 750 750
500 500 500
250 250 250
100
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2.2.2 ISSR RAPD SRAP WIBfEHHUNEIEREFRGZERE ST hE 2 MK 5 /TLUE I, B TR Z ]
ML IR B HA N 0, B A B AR R IREER ;8 DR R L AH LR ECN 0.694 ~0.962 , 5 W8 A — & 15t
25 , ANE TR —kk, R 7 DB AE TR RS W 286 R E (8 5) BoR 78
BALAHLR B 0.800 1,8 TR PR B 43 3 DRHE th K Wtk CKUT1 VA 128,76, T7 RWE 11 2E,
T2 T3, T4 TS BAH M 46 METEHLL R ECH 0.880 B 434 2 ANEZE T2 T3 T5 BHMEH 1 AW, T4 R
B2 AN, Hop GRAE A MERERE (3 2) BoR, T3 TS B G I R B &, 35 0.962, 47 & B 1 3%
G T T4 FT7 WAL R BURAR, 4 0.694 , Bl T4 1 T7 8] 1525 K R it
% 2 ISSR.RAPD #1 SRAP i fE 815l 1 45 BE
Table 2 Genetic similarity matrix of ISSR,RAPD and SRAP

Bk Strains CK T1 T2 T3 T4 T5 T6 T7
CK 1.000
T1 0.875 1.000
T2 0.759 0.760 1.000
T3 0.839 0.815 0.917 1.000
T4 0.800 0.808 0.826 0.920 1.000
T5 0.806 0.815 0.917 0.962 0.880 1.000
T6 0.825 0.836 0.776 0.830 0.784 0.830 1.000
T7 0.754 0.792 0.723 0.784 0.694 0.824 0.923 1.000
| CcK
' T1
EE—
.
T7
T2
T3
I: Ts
T4
L | | | | | |
0.79 0.82 0.85 0.88 0.91 0.94 0.97

5 ISSR.RAPD # SRAP L& %
Fig. 5 Dendrogram of ISSR,RAPD and SRAP

23 HARBRERELSHT

231 HZEKEESFEEYRENNEREST R 3 A, S EIRIE L HKE2Z 5 L H
PR 22 0] (A TR 570 M SR BE 22 5 I . T2 TEIAR A T 22 A K A b 2 i T A, e
PRRREE 55 30.99% ; bk T4 4, HAy 6 BRI IS AL B ik 19 A2 W e 0 I 35 3 1t R BT bR, T6 A= dwerms , Ll
R ARSI 155 21.46% 57 BRI AR TRIAR A0 S0 1 1 5t R TR AR IS0 A 8 38 1) 22 5 T2 . T3 T4 TS Al T7
PR PR R 2 ) 5 e A 3 R T R B, T T3 AR 5 b R R AR R 97.80% 5 T2 A TS BBk
() 2 O B A 0 3 R T R TR, TS M 2 WE &t i, Eo R TRIAR SR R 114.70% ; T2 TR ZZ M B R 75 i
W S T R R AR, O R R R 11.96%

R3I HLEKEESEEENRENEREST

Table 3 Analysis of differences in mycelial growth rate and ability to produce active substances

Witk ERKEE/(mmeh™) AR/ (gLT) O BEBER/ (pgeg!)  EHEMEE/(pgg')  ZWER/(mggT')  EAREEE/ (pgg)

Strains Growth rate Biomass Phenolics content Flavanoid content Polysaccharide content Ergothione content
CK 0.473b<B 3.230™ 652.658P\B 111.682¢¢ 16.9634CP 182.283"®
T1 0.470"<" 3.813%8 587.7648 116.426%¢ 20.980<4¢ 148.823%°
T2 0.620** 3.5634P 689.474°04 153.1928 27.267"8 204.077*4
T3 0.510"® 3.337¢E 627.003PAB 220.910*A 14.310 111.000™
T4 0.480"® 3.113¢¢ 635.800"AB 196.372" 22.657°B¢ 133.147°F
TS 0.447<® 3.663<C 710.327%4 195.549"* 36.420*4 168.077¢8¢
T6 0.437<8 3.92344 667.824°PA8 136.64248¢ 12.400°™ 166.497°¢
T7 0.467"F 3,580 660.123PAB 151.637° 13.903™ 172.750"B¢

L F—3H  RRVNG KSR 25 53 .35 (P<0.05) A2 54 i 3% (P<0.01) .

Note : In the same column, lower case or capital letters respectively indicate significant( P<0.05) and highly significant( P<0.01) differences.
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232 FEUEVMRENNERSWNE H' S S50 R 7528 TR R 225 K TR R TR 24 8] 9 7= 16 1
FRe IS SR T S H A Wk 4, S5 IR ORI AR RN T R BRPR I TR 2278 S 2K, 738 S A AR iR
7.68% ~38.97% , A% 5 A% 5 W i, FLAR S R B /N B RAR IR Sl 205 S B 27 M I AR S
5 RO T 20% 09 2205 SR | 38 W A2 At KRB AR S ma 4K, D Z2 W8 S R 00w, 175 738 5 W) e 2%
B AR A 5 REUNT 10% , BEAZ B2 R 8 28 80/, it 2R 8 H R 1.53 ~
2.00, Bnl 1L 2 RE R S, BB B i AR S R A

F4 FEEDRENNTRHNSEESEEER H S

Table 4 Analysis of variation and genetic diversity index H' of the ability to produce active substances

JE8F Index PR/ (g L) MBS R/ (ng-g') BEIASHE/ (pg-g') &R/ (ng-g') FARRETE/ (png-g")

Biomass Phenolics content Flavanoid content Polysaccharide content Ergothione content
f%/IME Min 3.080 558.020 104.360 9.280 103.990
fe RAH Max 3.960 733.260 227.510 40.470 205.820
FHIE Mean 3.530 653.870 160.300 20.610 160.830
FRifEZE Standard different 0.271 45.548 39.434 8.032 28.274
2% Range 0.880 175.240 123.150 31.190 101.830
BREB/ % CV 7.680 6.970 24.600 38.970 17.580
BRI 1.560 2.000 1.590 1.530 1.530

Genetic diversity index
233 REFEHRERBEEBREEMGEESREDNT  SHEKRAEY ERERBEIEE IR 5, e g
0 1.418 6~4.751 2, 7T MRV MRS CK BUBALIRES YA 0, SIS IH A WA (R I 2 57, dl i
AT AL IR N 3.16 AR K AR AN S TR bR IR O 3 AEHE, WK 6, 28 T JEREE4E T2 71 T5,
R B TR R B A S R WA AR A SR T ZEREEAR T3 T4 2R P A T bR
FA R i B S T, (R AR DA 0 B A 2 TSR RE AR CKLT1.T6 A1 T7 , oA R B 2 ol i 25 &k
B2 ey

R5 REEHRMEREEHERER

Table 5 Genetic distance matrix of mutant strain traits CK
M —
il *}k CK Tl T2 T3 T4 TS T6 T7
Strains
T1
T1 2.961 0
T2 3.469 4 4.443 0 T4 J
T3 3.8144 3.6854 4.7512 ™
T4 2.8630 3.4802 4.2227 1.7192 s
T5 3.901 6 4.3355 3.6550 4.3544 3.503 2 0.00 0.79 1.58 237 316 395

T6 2.756 1 2.5802 4.148 8 3.900 0 3.826 4 3.606 7

B6 REEHRMERMGEERE
T7  1.6844 25529 3.3926 3.0912 27297 3.2915 1.4186

Fig. 6 Dendrogram of mutant strain traits

3 g

LR AL 2% AT RH I ZH 20 AR 454 2R B QR AR SO (L P B0 A R, ARSI s ikt
AT G T 22 A TR A AL TR LU ARAS DR (0 B B ol il ol

YU H RTAE D — b 2 5 bR A% 22 SR UL 80586 2 T 2R B P A R RR I 2 M, A
WFFEE S FEPOREE I 7 AR RS R TR B 8 A S RS BT, BT 7 LR AR5 R TS
RAFAEAN R R HE A AN SR A

ISSR \RAPD (SRAP 273 FRic il A DNA 7K Sz R B Bk 18] F) et £ 22 5, o T 64T A PR 8] 2R 4 6 &
Jeigifle ZREVERFSY . (1755 0 B SSR A SRAP A5-H AR 46 7% 1) AR [) e S A ) 77 381 £ 2 5 5 X
I I 45 21 ) ISSR A i 48 75 4 575 728 11 AL VT S BUR A A T a4 2 e s A e A5
RAPD Fric A B 5% SN T8 A2 M0 BE B R -5 28 MR AT 0838 1) 8 4 22 S, W5 7 JHE D — R B A0 e 0 B2 S
Bko AAWFTEEET ISSR RAPD SRAP 5147 38 i i I 45 R EA T igt A% ZREPE RIS AT 4 2R 7R 7 M0
RABAE AR H 2 TR RR 8 (AR DL R R 0.694 ~0.962 , 17575 B R AL J2 R MR SR A 3 28, W76 78 el ik
5 R BIRR IR BAT R OC R (A s A 22 5 , IS A8 B bR DR 19 < 4 72 5 B bk, ELIB AR BRI RRAE 20 1
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KB BAT R g 2R

ALY AR 2R A DR A PEARAE AL . AR e BRAS UL 75748 <6 T 4t B 22 % L 245 1 i It
PR AL WSR2 ST A B, 20 Wl AN IS BT A9 70 S AR ROy, S ) H R s, TR E 7 A b 9 i A
RS AR ROR HEBOR , R WS AR PR DL, AR R 2l RO AU D75 2 T R PO 5% P ) oA A
B IBAL AR AR T 4 B Al AR ST G RIS B T2 TS PR - A TR R A A2 B A
e, HICTE PRI S . 5 R BARAH L, T2 BRAR 0 AR O A Wy i B 5 B W i A
B PR e 43 B R 30.99% .10.32% ,37.17% ,60.74% 11.96% , 24 £tk e T 1 JlL o0 A= 7 B ol ) 0 0 TR 6
1M1 TS TR , L A AR 5 114.70% , LRI Tl 1) RN E 2 Sl =) 45 0 e o R
A WFF , HRZAFAEIE R0, ABEFE R AATR AL AT 2 SREA S s M B i B Bl ik, al o
BHG DRI T ML SR PE DU A A BT IR, D D0 e (0 < Bl i b 9 28 T 4R S B KBl
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