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2 EMFEERZE PCR N5 EEL
TR, kX, £ &, EHE, FF

(dedg R X5 hhHFFE, & 7 M 510642)

HEE: [H K IETH 55800 & ZM Morus alba 1) 2 P R R, GFHPE, HA BRI KL &
W5 B AE PR A A 2 W 2 PO S 1 2 ZE 0 5 BB 48 B 52 7 Neophloeospora maculans 5 BT 8
Gonatophragmium triuniae. [J715)3EF 2 & PCR JEEE, £ XF 2 F 5 J5 & 1A% 0 44 N 55 AT F@ X (Internal
transcribed spacer, ITS) 741 %112 & PCR [IHE 514, o422 B PCR KRB 2%AF, FFdid Xt 45 4 A Rl X
SMAETE 5 5 SO FE AT R LASSIE B 2 52 1 22 B PCR B RIAT 1. (455 1820212 B PCR KA RE A
R AT SR AR, 5 e 1 R, 2 s i B ) DNA I R B0RE 733l 0.1 A1 1.0 pg/uL, 38 3 X A [R] ks X F H ]
WA 1) 22 4 SEPDIR R RBEAT AN, BT DABA 55 (X 43 AN [E] R X 2 Fofoo S0 B B O A2 (85 )T A2 £ 2 PCR
RAT T SR AE B 5 50 S0 o3 i B A DRsRar I, T A SRebe I T 1 s T 0 B 4 S ST Al

SEIRIR): BB BB RS0 BT Pt T £ PCR
FE S S432.44 SRR A XERS: 1001-411X(2022)05-0054-07

Establishment of multiplex PCR detection method for two
mulberry pathogenic fungi

LUO Longhui, ZHANG Xingnan’, MENG Fang, HUANG Yuxin, LIU Jiping
(College of Animal Science, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] Mulberry brown spot disease and mulberry ring leaf spot disease are two common
fungal diseases of mulberry trees (Morus alba), which are serious and cause great losses in production. This
study was aimed to quickly and accurately diagnose the main pathogens of the two diseases, Neophloeospora
maculans and Gonatophragmium triuniae. [Method] Based on the principle of multiplex PCR, specific
primers for multiplex PCR were designed for the ribosome internal transcribed spacer (ITS) sequences of two
pathogenic fungi, and the conditions of multiplex PCR reaction were optimized. Tests were performed with 45
samples to verify the feasibility of the established multiplex PCR. [Result] The established multiplex PCR
detection system had good operability and good specificity, and the sensitivities for simultaneously detecting
DNA of two pathogens were 0.1 and 1.0 pg/uL, respectively. The detection of mulberry disease samples could
clearly distinguish the two types of pathogenic fungi in different regions. [Conclusion] The established
multiplex PCR technology can be used for rapid detection of the pathogens of mulberry brown spot and ring leaf

spot diseases, and provides a foundation for the prevention and control of mulberry fungal disease.
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Key words: Mulberry; Brown spot disease; Ring leaf spot disease; Neophloeospora maculans; Gonatophragmium

triuniae; Multiplex PCR

W Morus alba #& 2 ERABNEY), |2 704
TP FEM BRPNEERL X, B RIF 25 s
PAR ) 2 S A Bt e TR i) “Fh e ”
B2 1R I R IR LA R I kR,
DA S AR B 2R 0 H 1 T B e e AE JE T m
RS . B RS AR RE,
WAL AR B AWK, (B N FR Z A )
SN 52 B8 205 T IR, G2 S E TR
FHIEHEPW | R E S E.

S TER 5 R SUR R JE T 0 2 Fl 32 22
() LB T o S AR B 2 SO AR 9 S it B
B A, 05 R AR R Septogleum mori FIEBE
521 Phloeospora maculans 2 F5 J& B0,
Hong %5 8 50N N kR 8 548 35t 76 F= 1l g T [R b
R4 . 2017 4, Videira® " ¥ —F A MG —H1E R
w4 HrET BT 7 - Neophloeospora maculans . 3%
WP A ) iz, EEVE, I RS
FRIE, SR YA BE 5 S b ) E B IR
o 3 RGN R AW AR A O A A
BIA st o 5P S B REIR A, A LUR
1) 3= B AR Dy S it IS OB B, 3 B TR
NIETT B Gonatophragmium triuniae . 1% I3 [ 27
FHRERZBEMIACRREIL 15 % 22 BIIARA
A AREY), fasEm &N, ZEPN 5 R LUR M
JE B B A IR IR AR A 7, U H R A U R TR B R
B, WL BICIREETIE S| 85 CHMY. AMY Ak,
ey B9 5 56 S0 T TR 38 DA 43 AE 1 BB VR TE
B g, AT AR, RIS SRR AT R G
S0, FEURER RIS BET, X 2 #ikE
JoRE [ TR 1) 32 Rl o P AR MR 8, (H S R
B 2 P T REAR (Y%, 5 JE BT PR I B Lk B — 58
B, 5 F IR R TR SRR NP . i,
ey g 7 — PR YRR ) SR R RER 5 6 SUR R
I T )R 0 5 A S S TR 5 6 ST - B 4% 1
KA.

LB Y R AL R A T VE A RS
M5 X N (Polymerase chain reaction, PCR) 41§
U S e & K G B HE U B (Real-time
quantitative PCR, qPCR) ¥ 35y%!" RN TG 1 T
#4 (Loop mediated isothermal amplification,
LAMP) 7561, H Al 6 S0 3 B0 I 22 83 18
PCR A LAMP A& JUt "0, AN [&] 4G I 43 R &A1

o 02 = BR 0 B  JR AL o X T 22 o iR
W2 ARG B, SO FRERARBL &, H Al
IR EEA RS R PREAS I 75 3%, HLAT R T SR SUR
ANZ AL 2 P ™ 5 SR LR E D A
LRI AR . 2 H PCR BOARSEARAE 7] — A
PRA AN 2 %82 X A BRI 519, W] BAR] I 4
12 ek 2 UL E IR A B SIS A R R
PRAGAT I AHIE TS T SRR 5 S LUW N
JF B ) 2 B PCR AN AR, D S0 1B P9 3 1B
PR PRS-

1 RS

1.1 RS

2019—2021 S 7AR S  Z FE IR P
i S8 iy DX AN [ ot A SR B A IR T P 5 S0 s A 3
250 By, FEATEANE B WE 1.
1.2 Wi EESHTFEM

F R R I H R 7 N, maculans 5T
% G. triuniae S5157) BRI T MR X e S 5l ot

HAD BB BUEBEM T Alternaria compactas
HEA& L A, solani BRI T Corynespora
cassiicola~ T IHE Colletotrichum bonineses K
Wk T Fusarium equiseti~ KAk J1H F.
graminearum- R RIHE Colletotrichum
gloeosporioides~ % WAL Colletotrichum
siamense 35153 B ARG T A HL X 75 SR ot

Ezup A 20 E B 2L K 21 DNA S5 &
& DNA $2 UG &0 T4 TAEY TR (B
AR 2T, T3 PCR Mix. =40 ZARHEZHEE, DL
2000 DNA marker. TS-GelRed 1% & &t i 42
IxTBE & Bk 1 T b 5 SR A MR A TR A
A, HIKAX (Powerpac Basci ) SR8 111 5 A= i = 5
P AT FRA ], PCR AL (A200) SR T A0 H B JE 4
AT PR A, H YO T (NDlife) A4
BRI AR R G5 (Tanon-120) SR T JH 24k
HEVIRHHEA A E IR A 7 .
1.3 JRE. FREFERERER DNA HIHEE

B R S DNA $EBUR ) Ezup A 30 R 2
(K20 DNA #ilif il & . fHAFE A S DNA $RICK
FHEY) i DNA #2770 & . #2051 DNA H 706
JEEETHIE DNA HIKEE, 1 DNA ) Dago nm/Dago nm
FEHILE 1.8~2.0, FIEIKEAN 1 ng/ul At .
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®1 BEAMPKERR
Table 1 Sample material collection information
. TR S S FAREE
Type of infected . . Latitude and . Number of
. Collection site . Variety
disease longitude sample
My BE I TV E BT R 105.17°E, 24.64°N #4125 Guiyou 12 30
Brown spot Longlin County, Baise City, Guangxi
disease B 5 2 e T A SR B 108.32°E, 32.97°N  i#%3%1*5 Qiangsang 1 30
Shiquan County, Ankang City, Shaanxi K10 Da 10 30
K HF Changguosang 30
et 2 RRE T LB 2 108.90°E, 32.62°N  ##3%1'5 Qiangsang 1 10
Hanyin County, Ankang City, Shaanxi
Z P SRR R IR MK R 101.38°E, 26.06°N i3k 1% Qiangsang 1 30
Yongren County, Chuxiong Yi 4% 314 Nongsang 14 30
Autonomous Prefecture, Yunnan
A I ARG T T R 113.45°E, 24.18°N  $i #5105 Kangqing 10 30
Ring leaf Yingde Silkworm Breeding Farm,
spot disease Qingyuan City, Guangdong
IV E BT REAAR 105.57°E, 24.64°N #4125 Guiyou 12 30

Longlin County, Baise City, Guangxi

1.4 %= PCR 5|9t RFRMENE

R4 2 8 PCR B e B 3, R H 51 ¥ Xt
ITS1/ITS4™ X i #8790 5 I 15 B3 A B AR
][ X (Internal transcribed spacer) AT 4 1%,
Y18 Fr BER /N A 560 bp 7244, 48 HLi NCBI %45
FEE: T B A B 5 10 55 R T B IR R OB A A R s ] B
X 7505 2 Fhos J5 B il e 45 48 DNAMAN
B A4 A Primer Premier 5.0 B4 43 )% 1145 4 5
Y% HBF6 (5'-GACCTCCAACCCCCTGTG-
3")/HBR6(5-CGCGACTCTTCAGCGACATA-3') All
LWF2(5'-CCTTTGCACAACCGTATCCC-
3")/LWR2(5'-GACATGCTCCCTGGAGAACC-3"),3f:
1T Primer-BLAST(https://www.ncbi.nlm.nih.gov/
tools/primer-blast/) i) 5|4 1) B AR S E R 71
IV A TAEY TR (L) BOA R A& A .
DL “1.37 HRaREUI T BE 7 1 S5IR 15 DNA N
BH 1 R, DA BE S s DNA s (AR, DA

“1.27 hHABEE K DNA AR R, #HT2 &

PCR #"1, Bk 5| ) HI4s 7 . PCR ik 24T
AW TR (bt B A R 2 = AT R o
1.5 %E PCR RMNIFEML

Z & PCR R MNAKR RN 25 pL ¥ I8k &R: T3
PCR Mix 22 uL,5/% HBF6/HBR6 fl LWF2/
LWR2 % 1 uL. DNA &4 1 pLo ¥R F: 98 C
1545 1% 4 min; 98 °C &1 105, 56 “C iBK 1055, 72 °C
WEAH 15 s, 35 NMEH; 72 °C 14 2 min, T 4 C %
TE. BUPCR F*¥ITE 110 V F 43 12 g/L 35 fIg bt

Ji2 FEk 30 min, FHEERREG RS0 IR SR .

% T3 PCR Mix \AI & U, 459
LWF2/LWR2 i B S8 IR BE IR CH & 1 pL,
£ 25 uL PCR & R HIKFEN 0.4 mmol/L), HLyk4h
Frp O BB 4, TR R 2 LWF2/LWR2 [
N 1 pl. fEIXEA b, XT 54 HBF6/HBR6 H &
BEATARAL, 23 BIINN 0.21 0.4. 0.6+ 0.8, 1.0 uL [1#)
SR DN 10 pmol/L 11514 HBF6/HBRG, #fi i€ 514
RS, 2 XN TR — R R, AR
i BT 4 B e T A 5 R T B 1) DNA BEAR %% 1 uL,
BEAT AR 3B K I (55~65 C)(IX#% E %) w5
PEARTT, P2t 12 /L 35050 Bk 2 o PK AT 4G
W, RS 4> B S Es B IR AR R 4 h 2 I L B ik
S )

1.6 %E PCR RBUEDH

F 137 FEELT SAE BT 5 B BT M B 5
15 S5 80099 J5 1 R T 1) DNA &R 49 5l
BEFERFE N 1 0000 100, 10, 1. 0.1, 0.01. 0.001
pg/uL, KH “1.57 SAEY 3Gk R AR P AT 1Y,
B3 JE A e B 5T = i R 1T B DNA B %%
1 uL A —A4 2 o, Wi 4R 4> B S 3 B G &
G T8 H 261 Ak % %2 B PCR 1 R BBUE
1.7 %= PCR HEHAEN

XoF 8 43 WACHE 1) H )98 A SR UL DNA, DA
FEA DNA AFIMEXT IR . iR3E AL 2 H PCR RV
& Z AT PCR Y1, fill 45 43 H [ 5 # DNA
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AR SR E. BaREEE3)
KR U5 2 AR A8 48 R AT T H R A A T EL X
T SR R o

2 GRG0

2.1 %E PCR&MESFSM
2t 51 Wi ik, AW FCHE T 51 Y4 HBF6/
HBR6 Fl LWF2/LWR2, 5 i1 135 #6 BT 5% = K5

8§ 9 10 11

514 HBF6/HBR6 4 34 t f) H i v BE K /NN 406
bp(&l 1A); BT &4 7 514 LWF2/LWR2 914 i 1)
H i BERK /N 248 bp(El 1B), 2 4514 A XFBHE
Rl & B AT R Ry 3, B R —, s H
Xof BB B FAth 8 Foft [ 14 5o B B BR G VAT I HH H A%
i, H PCR =¥y 45 5 5 B R R — 5, R
AT 519 HBF6/HBR6 Al LWF2/LWR2 E.
B R IR

M: DL 2000 marker; 1: HTH#PEFeF 1 2: B8 3: BURREMTE; 4. BEEAETL 5: HORI T8 6: 7 I 7: RWRERIIHE; 8: RBHRIIHE: 9: K1l

BRI 10: DRI 11: (M

M: DL 2000 marker; 1: Neophloeospora maculans; 2: Gonatophragmium triuniae; 3: Alternaria compacta; 4: A. solani; 5: Corynespora cassiicola;
6: Colletotrichum boninese; 7: Fusarium equiseti; 8: F. graminearum; 9: Colletotrichum gloeosporioides; 10: Colletotrichum siamense; 11: Healthy muberry

1 HBF6/HBR6 (A) 1 LWF2/LWR2 (B) 5|445 F 44N 25 R
Fig. 1 The specificity detection results using primer sets HBF6/HBR6 (A) and LWF2/LWR2 (B)

2.2 %E PCR I EERENMUSENL

ZH PCR Y Wk RIMMAE R E R, 5IMA
HBF6/HBR6 1 LWF2/LWR2 7£ 25 pL ) M AK £
i 23 5104 0.6 pL(0.24 mmol/L) #1 1.0 uL(0.40
mmol/L) i, 2 8 PCR BRIl 45 R i b, 267 e
(Bl 2)o FIR, 1R 51 PR R B Tk 45 3 (K 3),
2 HIRA IR AR KR FE RN 59 °C o BRI, &
K2 B PCR MK FRA: T3 PCR Mix 21.7
uL. 10 pmol/L 5|47 HBF6/HBR6 %% 0.6 uL. LWF2/
LWR2 % 1.0 pL. DNA Bi#f 1 pL; SAER3 6127
(3R KRB 59 °C o R S 2% AT 2 oo i B
DNA HEATH 14, 4 K A7 750 46 BE 72 F fll V.
maculans B, SRR 1 26 K/NH 406 bp 147 5
Y REEBTE G triuniae W, SR 1 4K/

N 248 bp HIZKT s SAEAE 2 F9 JE T R I AT DL
i Ao I 2 _E 3k 2 Rkt (] 4). RUIAHE L
(f12 5 PCR Al 7 A T 5E

M: DL 2000 marker; 1~8: 55.0, 55.5, 56.7, 59.0 , 61.0, 63.3, 64.5, 65.0 'C
3 ZEPCRBMEEEER
Fig.3 Screening results of multiplex PCR annealing
temperature

bp

2 000
1 000

750
500

250

M: DL 2000 marker; 1~2. 3~4. 5~6. 7~8. 9~10 f¥] HBF6/HBR6 5|4 FH
B8 1.05 0.8, 0.6+ 0.4, 0.2 uL; 1~10 " LWF2/LWR2 51 ¥ &1
1.0 uL

M: DL 2000 marker; The amounts of HBF6/HBR6 primer added in 1-2,
3-4, 5-6, 7-8, 9-10 were 1.0, 0.8, 0.6, 0.4, 0.2 pL; The amounts of
LWF2/LWR2 primer in 1-10 were all 1.0 uL

2 HBF6/HBR6 5|#)f £ ik R
Fig.2 HBF6/HBR6 primer dosage test results

100

M: DL 2000 marker; 1~2: Hii Bt 4:1t; 3~4: JEHH; 5~6: s
F I+ EE; 7: ddH,0
M:DL 2000 marker; 1-2:Neophloeospora maculans; 3—4:

Gonatophragmium triuniae; 5—6: N. maculans and G. triuniae; 7: ddH,O

4 %E PCRERY 2 MmRE Y EBEER
Fig. 4 Amplification results of two pathogenic fungus by
multiplex PCR system
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43 %

2.3 %EPCRENHREE
2t “2.27 k)G £ E PCR 4K R G IAS [H] Ji
BIREZ BT 5 R 5 RS DNA, 45
K YPHARPEE 105 BT 8 DNA ARl iR 43 51l
% 0.1 F1 1.0 pg/uL(& 5). Vi BIAHT 72 @S £ &
PCR & & R B &1, 7T F T S0 8U% S5 B0
WP BB P RTI .
2.4 RIEDEHR R R0 H EH RN R
K “2.27 A4k R MR 2R B P 6 BTl 4

M: DL 2000 marker; ¥ 5 1 & 55 28 4B P 72 £ A1 52 DNA,
H1~7 F AR R R AR IR 43 50 10004 100+ 104 14 0.14 0.01 A1
0.001 pg/uL

M: DL 2000 marker; Each sample has equal amounts of Neophloeospora
maculans DNA and Gonatophragmium triuniae DNA , and the contents of
each pathogenic fungus in 1-7 are 1 000, 100, 10, 1, 0.1, 0.01 and 0.001
pg/uL, respectively

5 ZE PCR KRN 2 MHREENREERNEER
Fig.5 Sensitivity detection results of two pathogenic
fungus by multiple PCR system

10

uuu-—_—-

11

[ 250 4y H B 995 FF B AL I EX 45 43 0 UAS I, 45

(Bl 6. Bl 7) Brr, fE] REWEMEEMIG ST TEREMK
B R EC LU0 A BRI B R T B, AR I 3
M B e F- 1, R REC LU FE A 32 200 I O
TE, A2 R E S AR RE L AR
7 2 AR EL WSO R AR BRI 1 B, AN ORI 2158 4
BEFC A, AR B R &, RLE)TERE
PR SCER 1) S48 B 995 03 15 o A 6 8000 9 iR TR 1 A7
TE, T 7E oAt b X USCEE 19 22 4 S48 BE 0 3 1 1, M
ARV AR BN 1 FEASRI B DL B 1 4
A ARSI B 2 Ao S A, AR IR ) RS 21 4R B
FEAL 1P S B 5 5 230 A ARG W 3K 4 B 5

M: DL 2000 marker; 1: 5% 2: i@ BEsc£48; 3: W HEHHRH
Foffl; 4~7: T RAB FAES RGO s 8~11: ] VHEEAREL SACLURIIIE

M: DL 2000 marker; 1: Gonatophragmium triuniae; 2: Neophloeospora
maculans; 3: G. triuniae and N. maculans; 4—7: Sample with mulberry ring
leaf spot disease from Yingde City, Guangdong Province; 8—11: Sample
with mulberry ring leaf spot disease from Longlin County, Guangxi

6 ENBFRLFHEENSE PCREMER
Fig. 6 Multiplex PCR detection results of mulberry ring
leaf spot disease pathogen
12 13 14 15 16 17 18 19

20 21 22

— — N e —

M: DL 2000 marker; 1: BB HEFEEA; 2: E1TE: 3: T BB T EA; 4~7: T FH RS ZABPERTIRE; 8~12: BRIGHAURE 9% 157 K
AR 13~17: BRPGE A RE K107 WPORFEAE: 18~22: B E AR E KRS BEHRMIE: 23~31: BRIGENPIE 985 15 WHHREAE:
3235 mEEAKACE IRFR 15T BBURREE: 36~39: i EAKACE ORF 147 BRI 40: (HERM

M: DL 2000 marker; 1: Gonatophtagmium triuniae; 2: Neophloeospora maculans; 3: G. triuniae and N. maculans; 4—7: Sample with mulberry brown spot
disease from Longlin County, Guangxi; 8—12: Sample with mulberry brown spot disease from ‘Qiangsang 1°, Shiquan County, Shaanxi Province; 13—17:
Sample with mulberry brown spot disease from ‘Da 10°, Shiquan County, Shaanxi Province; 18—22: Sample with mulberry brown spot disease from
‘Changguosang’, Shiquan County, Shaanxi Province; 23—31: Sample with mulberry brown spot disease from ‘Qiangsang 1°, Hanyin County, Shaanxi
Province; 32—35: Sample with mulberry brown spot disease from ‘Qiangsang 1°, Yongren County, Yunnan Province; 36—39: Sample with mulberry brown spot
disease from ‘Nongsang 14°, Yongren County, Yunnan Province; 40: Healthy mulberry

&7

RHBPFRRFR S E PCR IR

Fig. 7 Multiplex PCR detection results of mulberry brown spot disease pathogen
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SRR, WL T A, HE AT RECEURE B DNA
S B R Hh R SR B9 JRL T ) DNA, R, #5
S E B E IRFIE S AR B AEF AL T80l
W RROHEHFRRHA . G b RFRELN L E
PCR fer I 75 55 5 MR 4. REBUE i, BENLH] TS
LI 5 S SO SRR AR -

3 WS

SR LUR S MBI fEF T, H A R
FHICTAR i T R AsE U 7792, T R 3 FH T S0 4 B
LR a0 v R B AR IR, 2B 45IX 2 Fis =5 1)
o SR TR B R 7 V2 00 A G s e v Ry
TLEW B, RGN %8 T E DRSS N
X, BOWLEE R 10  WE IB 2 A BOKR iR 22, R Re
AR s iR 11 (R 268 o BEE 7 T K RE,
ZMEREMEARGRHTFRENH. H2HE
PCR A B A 2wk il i & Ut a8, mgk) izis T
I PR 93 5 B FH e RUVE P R Al o 40 Egea 5517
BT Z 5 PCR A WA B (1) B A FH T WP I T
TR PR P B 12 P B2 26 i B ()12 s TS HR 5
%] 2 B 985 PCR PRI i 7 5 K A 3% JE R s 4
A 4Nk, 2 8 PCR AT IIE: A48 FH T4 5
i, #ptGHESERYE T () §E 2 B PCR AT DARRIH A
WS4 2 Fhees WL SR M J5URIE B Colletotrichum
liriopes A H. WL #E 0K Alternaria alternata; 2 W
RAEPV T 5 M EOKEE N £ H PCR Rl 44
R, ORHER & T BRI B A I AR o B 9T
VT ERROURE R 2 MWIE RN 2 E
PCR il 753, AJ DLg ik — k%) 2 Ffis WL i) Spd
Tod S R AT PO A, A R AF T R R

AW T o o0 DL R S R e B T A
ITS 79 N SE 5L R AT 1 e e MR 51 ) i 5 i ik,
B Z4fi5€ T HBF6/HBR6 1 LWF2/LWR2 5144
VBN S BEIR 5 50 800 (1) e &R I 51 P o 18 1 %
2 P JE LB M HoAth SR B R 2 E
PCR Il &5 R R0, A 5T g 57/ 2 5 PCR Al
R, [E AT 2 b JER B BT e D 5 - F AR5 25
) DNA & HBR 4 513 0.1 A1 1.0 pg/uL, HAEH bz
TRk DA A7 0 R S 05 e i 380 Ry e 1 1, 3R
AT FUEE L) SR P 5 S 58U 2 PCR Al
FARBA RIFH R B 58 20 AuFseiiie 173
M AH G [ LS50S A, BT T AL S5 F A
B 1) 22 B PCR R4 AR, AT LA 2 Fis J5t i gk AT
POk AER A R

AW FE AL 2 B PCR Rl 77 1A AR ]

TE 4 h WSERL KT 2 T IS R N2 20 3, I H
FA s AV s A R w0 s, TR T S 4
T35 S DU B HER 48 2 « ARTFUEESL 2 H PCR
AR ZAE I TA)FEAS SE PR R, A6 R TA B 91.4%,
A A R S AT R AR . LG, AR TEAE XS BT
TPREIR AT 4B P 5 S48 SO IO R BEAT
DU, ARG IN 255 85 55 B 18 BETEF A, HED &
G W BREDR I A5 P99 A B8 5 48 DR AL, (B2 D9 AN R
0973 TR R e P B8, A T 20 R 0 6 R X —
U2 TR IE TR AOARIELY . PRIk, 7 X S4B B 5
RLUR KRN RE T, 5456 HAbw R K RS
P, f BRI T I LA T o B2, ASHIE ST AL
BT SR B s A AR N T vk, BRAT A T R
S0 5P PR A2, R DU Sl 2 A
T S0 B R, A R A S A, D SR
2N R 0k s s VAN R 2 B

SE
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