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Effects of Salinization Resistence Transgenic Soybeans( SRTS ) on the Diversity of Ammonia Oxidizing
Archaea(AOA ) in Rhizosphere Soil and Non-rhizosphere Soil
SONG Li-juan, WANG Hong-yan", LI Chuan—bao, LIU Jia—bin, LIU Pu—fang
(Resources and Environment Sciences College, Northeast Agricultural University, Harbin 150030, China)
Abstract: The use and development of genetically modified soybeans has been a topic of considerable public debate in recent years. The ma—
jority of studies addressing potential risks of soybeans cultivation have addressed only aboveground effects. But, recent methodological ad—
vances in soil microbial have allowed research focus to move underground to try to gain knowledge of soybeans—driven effects on the micro—
bial communities and processes in soil system. In order to deeply understand the effect of salinization resistence transgenic soybeans( SRTS )
on the diversity of rhizosphere ammonia oxidizing archae( AOA ) and non-—rhizosphere AOA in saline—alkali soil system, PCR-DGGE
cloning was used. The main conclusions were shown as follow: The results of DGGE fingerprint showed that the AOA bands’ number and the
diversity indexes of SRTS in rhizosphere soil and non-rhizosphere soil were all higher than its recipient parent HeiNong—35, but it was not
significant in rhizosphere soil treatment, and the AOA diversity indexes in non—rhizosphere soil of SRTS were significantly higher compared
with its rhizosphere soil treatment, while the recipient parent HeiNong—35 and other two treatments were completely opposite. Cluster analysis
demonstrated that fingerprint of SRTS was different from other treatments, and its non—rhizosphere and rhizosphere soil treatments were dif-
ferent, which indicated that SRTS might change the AOA communities in the soil. The experimental results of DGGE—-cloning showed the se—
quences of SRTS unique band 12 and 15, prevailing bands 13 and 14 were all belong to Uncultured crenarchaeote. The study revealed that
the SRTS treatment increased the communities’ diversity of AOA in rhizosphere soil and brought an inhibiting effect on the communities di—
versity of AOA in non—rhizosphere soil.
Keywords: Salinization Resistence Transgenic Soybeans(SRTS ); diversity; rhizosphere soil; non—rhizosphere soil; Ammonia oxidizing ar—
chaea(AOA)
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PRI ik DR R 2 2 FR e VAR L B2 B ) FH 2k
PR TAREEANS USRI i S B S D (BADH) B (LR
REBAR 35,555 W 7 HER O B K R &% & (Sali-
nization Resistence Transgenic Soybeans, f&j #SRTS ) .
PU R FE R R 2 7 KR -2 5 b X P iR B
A 125~150 kg, B E R, AR BEH K ETH
e R IEL R B R R KRS R
PR o H R PR B JE R R R B AR S X
W S SE AR AN, B R GAR R iy +
FAEA [F) T HABAVE AR 2R 43 W ) L o3 R He P i —
ANEHEJTH . Fang S48, SRR EEREYAHLL, F
FE VR AR 2R S WA XoF 3 v 20 T 2 M B
SO, AR ERAS B H R B R GO RAR T
B TR R BGE, T HRR T IR R S,
XA BB 5 PUE H B B R SIS S R B AR PR A3
WIS A [FA 2P, B M 2005 £F Konneke 45 A
WK IR A B A A TIRRE P B —ik
KA (AOA)HE, AOA BRI Z % 5] A
TIERE. EHRAETRLE T ,AOA pfi) iz, K
amoA R ¥U 5 B = T ik A A AL 4 B (AOB) 4 3 000
55, AHE I RER Z — o 476 HLER, AOA 7 i3k
EEFE R AN, H AR 0 AR
BRI AR A R,

AR5 KA PCR 5 DGGE—cloning #H45 & ) 7
B, X RAE DT ER R 2 B K T (SRTS) iR B 5 EAR
br I h RS T SRR T LT, e
R EAY LN R AR ST IR

1 #BE57FE

11 W5 X

TR b 5 A7 TR VLA M /R EE T AR b AR ML K2
IRI M (N45°34 | E126°22" ), S A5 R T 2= IR AT Kbk
PSR, A F%E K & 400~600 mm Z [6], TLFE A4S
1 3.78 °C, EXA AR 2 800 C, iR H B
VLA LR, b+, Al AL IE Fgk 24, Foaifk
HRANT R 149.95 mg-kg? , A ALK 61.55 g-kg™,
B 26.68 mg-kg”, A 1.68 g-kg”, FHMLL
0.38, T3 /KBE IR SR 0.002 cmol -kg™, Bl fLE
0.04,pH {H 8.44, BHE A2 #H & 13.94 cmol (+) -kg™,
A2 0.55 cmol (Na ) kg™,
1.2 RWig it

R EINEAR 4 M4 RER . 56
BB R 4 F RS, 23 70 bt R i Z2 R K & (SRTS)

PR E(K-W)  Z AR A BR 35(SRTS-S) FEFAE R
(Glycine soa)(Y-S), HZRER , S AL BAEFIE S &
AR HAbFERK , At FALIEFIREY

1.3 R HEmRE

TEH ZE R AR AL 3 i B AR PR AR AR
BR AT B S 2, R LB A R S R Rk
it 2 mm i, IREHSIEE 150 g 268 T W A #
48, 20 CHKAENIRFFRE o RS RETTEINTY,

# B £ 3% (Rhizosphere Soil ) R£E : 7 DA K G AH I
B> .0.13 m A2 43 B (B TR DX 458 PR BB L K A AR B
0~20 cm IRAY 138, B AR K G AEMREE Hu T 32>, B
PEMER B33, BH3120 1 min FHEE TR A
R IERIOARER T KHUNOBCT , Rl — b B
HRFR 3 MRS S BNZAL B AR PR A3

JEMR BR 14 (Non-rhizosphere Soil ) K £ : 7E 45 4b
PR R EAEMAT RS 0~20 om A3, F Y
SHERER LRSI I — AR PR LA
14 TESEAHTRAEESHESN
1.4.1 DNA {2EU 540k

SR P 1 2 2R B e D\ A i PR R
DNA, FREXS g 13T 13.5 mL ZZ 00 50 pL 22 H
fiff K(10 mg-L?)H,37 °CF,225 remin” #&% 30 min,
BIA 1.5 mL20%f¥) SDS, 65 “C/K YA 2 h, B 15~20
min B3RP R 1 7%,2 000~3 000 r*min™ B.L> 5 min 5§
W EVEW A 151 B L5, FE5r 9% P, 9 000 1 min™
B0 5 min, B BIEW,IEAE EEWHNA 111 19T
I ToK £ B R PTHE DNA,9 000 remin™ Bf.L» 5
min, 7 FIEW, 5B FKE M DTTE RIS DNA HH4g
o

XA Promega /A F] ) Wizard DNA Clean—up Sys—
tem IR £ (BS54 A7280), 4R /E UL B X DNA #
R AT
1.4.2 PCR §1

4idkJ5 ) DNA RS ERE A5 197,
=M Fr B R 256 bp,

Arch-amoA—for GC, (5'CGC CCG CCG CGC GGC
GGG CGG GGC GGG GGC ACG GGG CTG AYT GGG
CYT GGA CATC3’)

Arch—amoA-rev, (5'TTC TTC TTT GTT GCC CAG
TA 3')

2 10 20 pmol %5F131 47,1 U ) Taq DNA
polymerase,5 pL f) 10xbuffer (free MgCl,),1.5 mmol -
L™ #) MgCl,, 200 wmol - L ANTP( &FH 10 mmol <L),
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100 ng HHEER DNA , Z44FH 50 pL, FE4HRA , S5
O, HMCETEERE B RRE L REETE—E . SO 554 : 94
C,5 min;94 °C,1 min;53 °C,1 min;72 C,1 min;72
°C, 10 min; 30 MER,
1.4.3 DGGE 43t

PR TOE I BE A9 B O 8%, R MR B O 30%~
55% ,BEAUHINELE R , B8 12 h A% , 4R
JEHETHAEH IXTAE BHLIKRE o, i3] 60 °C, %
REWH) 20 wLPCR F=4#01 5 pL 6xloadding buffer Fj
THEFERER I AR FL, 150 V.60 C44F T Ik 5.5h
(Bio—Rad laboratories, Hercules, CA, USA ), HJK&5 R
J& RIR EERE R, /N OB SR, A R Yk tk AT
gt FUE R TR B UG AT AT M SR
1.4.4 DGGE &7 i Bl 53 e

i Tanon Gis ¥ % iR A5 B 42 b 3 2 48 % DGGE
B S RS A B T B A 3 40 B R S
B R FEAR RN EYIE 15 4 , Hd 10 &8
ZHMEAH, HA 5 ZNIE KW . M Saman
BOWATTE #4977 ¥ Bl DGGE 4, f A8
ARABRFHEL R Al b e e 5 00 8 HUF 31, ¥ s
DNA %15 NCBI W3 (http : //www.ncbi.nlm.nih.gov/)
BAEE D O A RFFHET X I H % 5% GenBank 3k
B e 3 i BLRAE B
L5 #ESH

KA Tanon Gis FH A& R Gi% DGGE EljgEH 5%
TR, B A TR AL ] Excel2003 X 42
BB BT 00 20 b B s SPSS15.0 BR {4347 7 22 73 #T 5
FIF LSD BT R BEM T . BEHTERE
ZAEVERYSIEERF Dsh il Jsh o , AR -

Dsh=-Y. PilnPi=(Ni /N)In(Ni /IN)

Jsh=Dsh/InS
X : Dsh (9352 2T DGGE B4 R B A A
FRBRE, T A% AR5 B Ul 5 2T A TR AR R
Horp Ni IR ETET AR , N A BT R B TE AR, S
HEHEL

R NTYSY SRE Mk (4 A R 2 E A TR
SR K AR P8 SRR L 81— A Clustal X %k
AR HAL B, AR5 W MEGA 4.0 B Sr FE AR

2 HBREHZM

2.1 HEREY S DNA HIIRE

AP 1 AT, ARG TR O 3 B e dy,
KEE5], %y 23 kb, HARBIEH %, /AT PCR ¥ 3,
22 SENEE anoA EER PCR ¥ 1

FEAH R S5 19 DNA AR & 2k 5 #6 B 100 %,
#EAT PCR Y1, RIS EEL 256 bp B4 1479 1 Bt
(E2),
23 SEUHE anoA EEY =K DGCE Bif
SHT
2.3.1 DGGE Elig&43#r

MEE AT amoA FERY 34 74 DGGE $8 4L
EI3E 5347 T LLE (B 3) , ZEAE [RIRAE B (8] I TE i /&
SRTS.SRTS-S.K-W 3£ 2 Y-S, ARl 4b 3 )4 1R 38
AR, V7 2500 G 450 , X UGB 3 26 45 BT AR
RMREAN T EHEREE, AZKEHFEM,
{825 HAth 3 Frl@ K G EL , 7 SRTS JkiE A 5k
AL LT PR AR AT LAY B S R P A (an gk 13,
14), 55840 (A4 1) FIFREA 4504 (550 15.12),
FH B E B R AR 13 FZAH 14 /2 SRTS Ab3
HHZAGEARMILE RES , & 11 Wh SRTS

Mark 2 3 4 5 a8 ] 8 9 10 11 D 13 14 15 Iy

23160 bp ~*

2057 bp -+

564 bp =+

TLCLCTITEL LT DL

1.2 SRTS;3.4 K-W;5.6 SRTS-S;7.8Y-S;9.10SRTS*; 11,12 K-W*; 13,14 SRTS-S*;15.16 Y-S* (5 * R PR AL 7 )

Bl 1 RS DNA RikE
Figure 1 Agarose gel electrophoresis of soil microbial total DNA
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2000bp —
1000bp — B e
750bp ~* B

s6bp— & 2

100 bp —+ %//////W#%

1 SRTS;2 K=W;3 SRTS=S;4 Y-S;5 SRTS*; 6 K—W*;7 SRTS—S*;8 Y-S* (k5

* AR )

2 KRS+ RE AOA amoA EH PCR § 1 Ei
Figure 2 The electrophoresis map of AOA amoA gene PCR of different soybeans

B 3 ARELERERGR *) 5IFREELEHEFLHER PCR-DCGE 155 EiE (FRig & HHUTBUF )
Figure 3 DGGE fingerprinting of AOA in rhizosphere soil(superscript * ) and non—rhizosphere soil by

different treatment(Labeled DGGE bands were chosen for sequencing )

5 K-W # Y-S 5 {357 [ i 4 SRTS-S F) 55 #
o XX AT AES SRTS MRPR-SIEARPR LR A E
ZREERIRE A 56, ] BERFEER R £ - R 5% BLAH
KR E A TR BB AR A B R E S D B
{8 DGGE &4 A R A 4% e LA BRI a7k
2.3.2 BEEZHMOT

1 ERER, FEIERPR L3 SRTS 4B AR
AL DGGE &7 . ZHMHEBEERTHER
MRSEAS SRTS-S FH A B FP K G AN, T3 5] BEFE 5K
B AR T HZ 54 7EAR PR - 38, SRTS AbFHAY A
A AL B DGGE 4571 UM £ AR M 48 BUR & T 4b 3

SRTS-S{HIF AR, MIHSERERE ST SRTS-
S.K-W F1 Y-S; 4b38 SRTS-S.K-W F1 Y-S {RFx+
BE A DGCGE A8, MR EEST
JERFR, MiAbHE SRTS & 2, HAR & A L 5 DGGE
B AT B B TR R
2.3.3 AFEACFE R

Xt 4 Bk EAR R 5 AERPR & AL T B ) PCR—
DGGE EIEHATRIEAHrnE 4, v IFE B AFRKEZ
E4yECA R, BB K. Y-S MRS JER PR
SRTS-S MR Pr5AEMRPRACEE § B —5%, T SRTS FI
K-W H SR Ir5ER PR B I A iR HLIE B 55
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Table 1 The number of DGGE bands. diversity index(Dsh) and
homogeneous degrees index(Jsh) of AOA influenced by

different treatments

pN=1 i L SREMEIER WSERER

Soybean Treatment Band Number Dsh Jsh
SRTS-S JERER 17d 2.68+0.06d  0.97+0.01a
e BR 19dc 2.80£0.02¢  0.91x0.01c
K-w e[l 13e 2.42£0.03f  0.94:0.02b
o BR 17d 2.59+£0.02¢  0.91x0.01c
SRTS JEHR R 25a 3.09+0.01a  0.96+0.03ab
e BR 20c 2.92+0.05b  0.97+0.02a
Y-S JERER 22b 3.02+0.01a  0.98+0.03a
R R 25a 3.09+0.01a  0.96+0.05ab

T BN IR IR 2 AR RN 5% 7 BE K,
Note:Date in the table are Mean +SE; Different letters represent the
significant difference at P<0.05.

EARF B2, SRTS 5 HEAZ K SRTS-S IR A
—% At e e BRI
2.3.4 DGGE—cloning W47

IRPEAR B 5 AR R by - A AL T 78 DGGE B3
ST BRI BE LR, B kY
15 2% , A B SR S BRI AT , WU B9 2%
EHS 5 1 B 50 4 FhR E AL &%
W, 2% 6 O SRTS % , 4% 7 NSRTS R,
2577 8 by SRTS ARPRERILHF, 257 9 M 10 RHAbK
SRR E A LR R SRTS 353, 447
11 /& SRTS 5 SRTS-S A $3#4A7 , B4 4 &N
SRTS {84, 4¢ HIIR 477 13 FIZ&HF 14, )2 SRTS 5
HAAZ K SRTS-S WAL . B RHH
IR WL 2, HAFZ5H 11 )75 5 GenBank H1ix
DL i B AR B o R R — P 5535 100% 6

235 RGEREMIH

RO RN 15 SRR I, B EFsl S
GenBank H1 UL (19 0 & AL B amoA E:[X] DNA J¥
5, F—ffi ] MEGA4.0 84 ISR BB, RS
KEW(ES), MELETFLUES , 3005 e 1
F 5 i) A K 2R 2 BUR S R L R % , DNA 751 Y
AR , AU 15% , 3F HLALF R 49 & 7 51 /N3
X Z AR ARG , RERFE UL T 60% , B35t
FREEBIRT 0.4, {HAFRSI P51 S ARVE R )5 5]
5 IR B AR , B ST B /N, ARBLPE Ry 80%
~1009%A% , FERIR AR 4 Figk 2 SHAMILR R
AAE B SAERIES 100%, GenBank H7g VLAY
15 MNP E A AR BB AT B SR A A
B (uncultured AOA ) BN W] 3% 75 ) P 1R R 15 B (Un—
cultured crenarchaeote ), E.FE T K& IrHaE NE R,
el ES, Hft E h E A T ic R —
S HNEBHEN (amoA ) ) DNA FElE Bt

3 itig

e DR A T 1 LA SR, 7™ it A 22 e LA
H: VR A 25 R G P oA A= Y B R M 8 A T
WA EE — BRI, AP R RBR I R 2 —
WU A AR B SR E MR 45
FIZHREAYRM o Andreote SEMTST I B, e 2 DR M 7 W]
DA AR SRR A T RS  (H 2l — A A s £
SRR YRR T LUK A RS B 5T
KRN EAF AT IRESRRPHE
P AEIENY, T 2 a B UK RS RS A P L F R
KB R AR Y SRR R ABESERY
RRIITEIRSY] SRTS 5 K-W I Y-S f2= R BE R
RK, I H 5 H 2 EA SRTS-S FEE iz, [t

I Y-S

!

Y-S*

K-w=*

SRTS-S*

SRTS-S

SRTS*

SRTS

K-W

0.35 0.30 0.25 0.20

0.15 0.10 0.05 0.00

B 4 AESAERER(ER *) SERBFELREEMEE DGGE EERESH

Figure 4 Cluster analysis of different treatments of AOA in rhizosphere soil(superscript *) and non— rhizosphere soil
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Table 2 Identification of DGGE bands and deduced AOA that DGGE band represented based on DNA sequencing
55 GenBank H 5% VG P MRl e fE AR Genbank &35 W7 DNA SRIBHE RS
Sequence designation Closest match Strain or clone from GenBank  Identity Genbank accession no.  Sequencing DNA Genbank accession no.
! Uncultured crenarchacote clone GS 98%  FN691247.1 GI;293324345 JF416033
WuWeiaoa—14
2 Uncultured crenarchaeote ammonia—
oxidizing clone AOA_M4_9 97% FJ853275.1 GI1.256575873 JF416032
3 Uncultured crenarchaeote clone ST3TS4 97% EF534395.1 GI.155965293 JF416061
4 Uncultured crenarchaeote clone re55 97% EU123496.1 GI. 157168679 JF416050
5 Uncultured crenarchacote clone GS 98%  FN691260.1 GI:293324371 JF416036
WuWeiaoa—37
6 Uncultured “’Ch"”"’s‘])"é‘;“e ES-Core=SM2- 960, HM363897.1 GI.312435467 JF416034
7 Uncultured erenarchacote clone AS3 98%  FJ536739.1 GI:221149168 JF416040
ammonia monooxygenase(amoA )
8 Uncultured erenarchacote ammonia~ 98% FJ853248.1 GI:256575819 JF416054
oxidizing clone AOA_M1_3 ? s
9 Uncultured ammonia—oxidizing archaeon
clone SGX—499 96% EU590552.1 GI:193499078 JF416037
10 Uncultured ammonia— oxidizing archaeon
clone:FS_G37505 97% AB529723.1 GI:262036950 JF416038
11 Uncultured ammonia— oxidizing
crenarchacote clone AOA._M3_4 100% FJ853267.1 GI1.256575857 JF416041
12 Uncultured crenarchaeote amoA gene for
clone GSWuWei a0a—36 98% FN691259.1 G1.:293324369 JF416047
13 Uncultured “’”h“‘"’:DcéZ"e ES-Core=SR1= 979, HM363927.1 GI.312435527 JF416060
14 Uncultured crenarchaeote clone N2_10 98% HM803692.1 Gl 311990571 JF416042
(amoA )gene
15 Uncultured crenarchaeote isolate DGGE gel 98% EF990682.1 GI. 157955911 JF416048

band 8 amoA gene

HARPR 5 AEAR PRAL B 43 Ab BU 5 , AH U (B A , 4 [E]
B UG B T B PR K S R A W BT A A A
ZAEMEA HAE K T A B B R X S R A
SRS R—F,

HURZEA F PCR-DGGE BF5E 7 A5, AHXT
FHAEBIARR, SHRPR 58 E R A0 0, Fh
L S N R e S5SNI Sy N 21 )
ZRIFARI B, RO T e H B 2R K a Xt
TR S A SRR, B S EERERE
A b3 5 R R AR B - 85 E A U 5 IR 1 52
FIRFEIFREE AR, B AR TR B B R
TRBR R SRR B S S RO TR
AR, Li Fl Wang LS55 B BT H
RS R E I TR b I AN B B E ™, AR
Fh R GAR PR 5 AR BRAH LS H A 45 5 2, SRTS-S.,
K-W Al Y-S 3 FplEfs 3 R EARPR R AL vl
HIRETE RN R SRR IR B B3 & FHEAR PR 13,

VLB 3 PR GAR R4 3t & E AL T B RV S
P EA —E AR HEVER , (B SRTS BYAH R 545 2R
2, FAHR B A3 h & S A T R SO AR L
BERT AR, X FE X T SRTS AEMRPR SR FRER
RmE , HAR RIS AR PR R 5 i 2k i ) AR AT
REFATEMIHIER . B —SORUL, ARG R S5 KZE
BB R

BN M SRR R LT 4 a B9I8ER
WFR R, 8 DL H B 2R K G E R Sk H
WA SR T IR KA, FLPEAE R TARTR B A
Fl R B EHE™, XEMRSGRER, Pie H B
FEPR K G 2 RIS T AR PR A0 B AR B B,
B T HRPR HE R A EED, Kremer HF5Y T L5
HBE R E N KR E 555K TARR WY 5 1 X,
TR R 43I A 3 e A = R Aok £k
AV, HETMRARPRAE YA — 2, ASCE RN
A3 Hr e A 45 SR, SRTS AR Fr 3 5 AEAR B 3 A4



2530 555 103
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2097

75

57

20

27

100
73

98
92

15 62

43

64

59
87

1l

|

|

_99_[: Uncultured crenarchaeote clone ES-Core—SM2

Uncultured crenarchaeote clone ES-Core—SR!

6

26 _: Uncultured crenarchaeote clone GSWuWElaoa—14
96 Uncultured crenarchaeote clone GSWuWEIaoa—36

2

17 100 —C Uncultured crenarchaeote clone AOA M4 9
89

Uncultured crenarchaeote AOA M1.3

Uncultured crenarchaeote clone N2 10

51 9
_80-: Uncultured aoa clone SGX-499

1

11
91
—94-[:: Uncultured crenarchaeote AOA M3 4

—3
99 L—— Uncultured crenarchaeote clone ST3TS4

—10
99 L—— Uncultured aoa clone FS G37505

4
Uncultured crenarchaeote clone re55

5

Uncultured crenarchaeote GSWuWElaoa—37
7

Uncultured crenarchaeote clone A53

12

Uncultured crenarchaeote DGGE band8

15

13

14

5 ETFE45 amoA EEF SR Neighbor—joining ik H0E M % H#

Figure 5 Neighbor—joining phylogenetic tree based on partial ammonia monooxygenase A sequences

REAMNWE R DGGE Blig A M REsys T
HAZAFEA SRTS-S, JUHAEIEMRER 13+, SRTS .
ZEET SRTS-S DL K K-W Fil Y-S, X FH] SRTS 25
THRPR R ESA A B R SR (B i T AR
SRTS R 1 TR PR 5 AR BRI A: M) 2R A 20
PR, A SCE A RBIESEEIELE T . &
BRI BRI T IEAS ARG PR E 2T
&, IR Y AR R TN, VR I 43 A I 2 AR
FHBL TEAEM L SZRNRE, R SRTS-S,
K-W 1 Y-S ZEb0 - AR REFE MR K, AR
YRR IS A Y B P BE 2 BRI B 520 . A
5 ,SRTS I HEAfribns + AR RE ST , AR PR 14
AT BT, P RE R AE I A K BT, AR
5 REPIEH B RN KGR Z5E, 7T e R
;7 SRTS FMEGE R GAR R 5 LA AR R, BAK Y
EMHLEIEA T — P

DGGE—cloning Jll 7 45 5228 , \ DGGE Eli& 4]

BUAY 2677 D P P 91 24 T AN AT B3R B PPl AR o o,
it E R AR AN E, R VR A E T
pRicEE N — & PR R TS . 15 20
P 257 4R 13,14 9 SRTS 5 HZ AEA KA
PSR, M 15 MR ZF IS HFN, XUl
B SRTS 5HEAZ (K SRTS-S FEXHR PR 5 AFRPr £
R A F IR SRR B R E — R —
Bk, SRTS WAFA HHEAMRESRN AIFTE, Ul H
FEMRPRSGARFR LR PR (R MER S AR
TR, RIGTEh i 2 DR E R T ARFR SRR PR
TP R R ARE S LS

4 ZEig

EAEAR PR 1 IR BT, SRTS #9 AOA DGGE [l
KRS R E S T 2K ¥EAR SRTS-S 5
K-W F1 Y-S, AJLABA#H SRTS $25 7 IEHbx H i
AOA BRI
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