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Spatial Variations in Composition and Abundance of Microcystin—producing Cyanobacteria in Tai Lake in
Summer
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Abstract: The community structures and abundances of microcystin—producing cyanobacteria in water column and surface sediment in Tai
Lake were investigated using denaturing gradient gel electrophoresis(DGGE) and quantitative real time PCR(qPCR) techniques based on
mcyA gene. Meanwhile, we measured the concentrations of three microcystin variants ( microcystin—LR, microcystin—YR and microcystin—
RR) in water body by high performance liquid chromatography (HPLC ). DGGE profiles showed that there were 12 main mcyA genotypes in
the toxic cyanobacteria of Tai Lake. The composition of microcystin—producing genotypes and the abundance of each genotype differ spatially
in water column and surface sediment. Although mcyA genotype community was more diverse in water body than in sediment, the dominant
mcyA genotype in all samples was the same. In addition, microcystin —producing community was affected by the status of eutrophication.
qPCR data showed significant spatial variation in the abundance of toxic cyanobacteria in water column, which is high in the water with high
status of eutrophication. However, this was not the case for sediment. Microcystin—LR is the main toxin of Microcystis, and its proportion to
the total concentration of dissolved microcystin is not constant. The total concentration of microcystin ranged from 0.54 to 1.08 pg-L™,
exceeding the guideline value( 1.0 pg-L™" set by WHO) in some lake areas. This is the first study on the spatial changes in the community
structure and abundance of microcystin—producing cyanobacteria in water column and surface sediment of Tai Lake, and our results can be
used for assessing the ecological risk as well as the management of water bloom.
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TEEERMBKES R T, KM E K
A BB — 2R E XK AR, 51 T2
B, HEEBKAERIRAKK A fEE B A A —
K, MBEBOKER ARG, FREn K, HXZH0™
B o MFEBRER (Microcystin, MCs ) /2 FH 1A B P RO T3
BB (Microcystis), 1288 (Anabaena). Bi¥E)E
(Oscillatoria) B &3k BEJE (Nostoc ) Y FELEFPSE B 2
PR A AR A= 0, R — 2R B AR YA L AR
BHFHER, BRICEE R T 70 2R 7H 4P, K
SERBEKNFER 3MEA, 4452 MC-LR.RR 1
YR(L,R,Y HIRFER AR W ERFEEZER ). MCs
RMAFER TN S, BAMSE SRR SRR
R KRR Tk, E i A S e 2 F T %
RTFEHKEFEHI A ZhY) AK BK KE TN
OB, EEARIET R, MEREFRERBTE
IR AR R, AT R A B , T E R R R M
R AR RN 5 POK Y MC 5 34A K5,
R T R ANgERE , tHA TAEA Z(WHO) HEFE K
F7K#EH MC-LR #)%4FR(EN 1.0 pg-L

TARERERE R 7 B BN B BT R R
TR PR IR RV R S B A K R i B
FRWEEA BN, 75 AR, BHRKE
R PR A P R B R R AT , 2 90 R TR A A
BESN AR, B LAY BSOS TC A P 2
MMEHATX 7o (B ETERMERE P E R EESR,
PR AN MR R A AR TR B R A R B R, T
- BB BN SRR P8 MR R B %2
WERERRESHEEENVEE (Microcystin synthesis
gene,mey ) , % HE R B 215K LR LA, 451 L
BRERMIIRE. HET, MIBEBIE (Microcystis ) R
J& (Anabaena) F1VF W5 22 % J& ( Planktonthrix ) A 3%
PEBEMRIY mey ZERIE M ER SEM AP AR E &1
SHEREY, P, A mey B H#E4T PCR ¥ W€ &
PCR Z3#r & BB ST - Bl e T AR D i A Y
Fkz 1,

R 58 = KIROK A, A T3 KR K
TL= AN X, 2 2cth DX 81 2 AR R K TR e , (R Be EL
BRIz Rl KR ERE SR IRE . FEEWIX
JA R TAM A & & , KB TR K B & 157K #F
AW, R IK B2 2 E s g, Kk g EFRLH
#RFEE, 20 g 80 LISk, KIIMRIEH ih & A=
TEHRIKAEN, B 2000 4ELE , KL PR R ER
AR HOK AR, FRSL i [A] ORI , K A TH AR B iy

Ko AAFEBEE A DL S FPRE R IS B A B 2 A AR
BRGMIAFFE", S H PCR-DGGE £A
Xof R A P BE RV G5 22 AR AL AT T A 5EM, Chen
S5 FH 2 & PCR Fl DGGE AR XGRS F= 5 i b
B BERRER S5 M I R AE AR A AT TSR, LA
TR HE TP AT S LRSI X, T %o A 38 b 9 X
WEFTae >, R, 1 A IR e 7= 2 15 B O VR 454
FFpEEEE RRIE . A3CHFH PCR-DGGE Fi5E &
PCR £AR , R 923 (8] RUEE_F A5 A B 2R 5 e )
TKAEFIES e H 7= Wi e 2k DR RU4H A Rl R B, ok
WA K AR A 25 XU PTG A FRAR LR BER)
1 #RFnrFE
1.1 RERST

RIE IR E R AR IR E ERMKFHES &
PFRFERBIREE T 8 N RAES (B 1), K2
(N5 ) A (N2) FI BT (N4 ) &1 — AR A5, 7

(W2 F1 WA)BEE 2 RAE R, KRBIE 3 4
RHE R (52,54 #1S5)
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Figure 1 The distribution of sampling locations in Tai Lake
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1.3 EFENE

B 50 mL 7K ¢ 2 b 55 4F 4k & B (Whatman, GF/
F), F B 3l SLish /b 2R el IR P A g e R
B, AEMAR ESA O TMSAMERRLE ., BE
LB BB AR v B I 2,
1.4 MREa RE

M4RE a WEEH A TIn iy E . F A
R E KT TR P43 a VR : F GF/C 3
R 8 — R R BUKEE  JE B T-20 CIRAF . JRFEIK
MNMERZRFALF R T IR SR TR (1.0 g )A
WHR, A 90% N ER 5 FE 4 BHES , 4 CHREETUE 12
h, B0, BRI 90% N EE % 10 mL, A RF5301 %Y
KA E TR, BAFK 350 nm, KHHEK
670 nm,
1.5 kiEEFRiRAHFEEHRE

FH GF/C 85 8 — & PR BUK AR (RR 4B /K A Hh
RAEYEI/N) BB ET-20 CHRT . BERERA
PEEUR FESCHR[211/9 7 538647 , B J5 K DNA %5 F TE
VW, -20 CIRFEE H o

Ve LRI ZH DNA HEEUE BSCHR[22100 J7 53647,
FREX 1.0 g Z VoAt A 2L 4 $2 8, 5 200 pL
TE %% DNA, HUHH 150 pL X et 2R 4 #4740
1k (Mobio-12877), f& 2= PCR &2 B 3 I3 , 4k )5 5
K41 F PCR ¥ H4F1E & PCR 4347,
1.6 PCR #"1#4% DGGE 447

PCR ¥ 3 I #%2| % meyA-Cd 1F (5'-AAAAT-
TAAAAGCCGTATCAAA-3"), Fi#58] 4 mcyA-Cd 1R
(5'~AAAAGTGTTT TATT AGCGGCTCAT-3"), HH |
519 5" A 40bp“GC” I, % 5 | W RS 4 1
AR meyA EIFE], BB 291bp
5% 297bp@, PCR MK Z K 25 pL, & H 12.5
pLIBEW ( EIEER),0.25 wL 5147 (10 pmol - L) 3
pLOKHFE)BE 5 wL( U8k )DNA Al , HAasr F i ol
KA 2 o PCR KR FE S1000™ Thermal Cycler (Bio—
Rad, USA )PCR X _E#47. R T #&#& PCR ¥ 45
¥, RFH touch—down #3%, PCR J W A2 41T :94 °C
AR £ S min, 94 CAF M 40 s, 1B 'k 40 s(GE K IEJE M
60 CFEZ)] 56 °C, B MEIFEK 1 °C), 72 CLEf 30 s,
5 MBS ; Jo e BN FR P AT : 94 °CAEPE 405,56 C
1Bk 40s,72 CHEM 30 5,30 MEF, BJ5 72 CLE
5min, B3 pL PCR F=#) 1 1.5%35 AEWHEERL F k0
PCR F=Hy#EA T

DGGE Hi %k % Fi CBS-DGGE 2001 TH /44 & 5%

(CBS, American ), 10%f% 58 P9 s Bk i e A Tk )3 , 287
6 M 25%~45% (100%75 P 58 LA 7 mol - L7 A JR
7 ,40% 1) LB T W Bt ) , BANUKE M A 30 wL PCR
Y=y, Bk R EE 60 °C,75 V {EE 16 h,
I1XTAE Fa3K 2% hi#% (40 mol - L™ Tris, 20 mmol - L7 Pk
2,1 mmol - L EDTA,pH8.0), HLyk%5 % J5 F SYBR
Green [ 4u£5(1:10 000)30 min, i Bio—Rad $Ei %
G4 . DGGE El3E M Quantity one 4.62 #4347
30T, XK IE N B A HEA T IR, R B A DL T
KE . 7= B A8 i Quantity one 43T/
BEMBIEHRRR, KBTI AN EERT
1% A AT M. FEDRI BRI B 44K F] Shannon 3§
B(H)FoR:

S
H=- Plg P,
=1

P=n/N (n; HUETEFR ; N 4 FTA ) SR
1.7 78 PCR(qPCR)

FI 2 N 3E 35 r= B i FE B Microcystis aerugi—
nosa PCC7806 VENrifE DNA YR EEM AR HEZ . 25
WA A T X0 B8 A A A B L, 2 B SCRR 21189
IR BN 4H DNA, A Bio Photometer Plus(Eppen—
dorf) Wl & DNA ¥ B (ABSyx0) Fl1 41 B (ABSy/ABSy)
IR 10 AR TR, IRE 6 MKEME, B 3
AT YRS B PCR RWEER, iy BRI 2H ¥5 DL 5K
FIEIA BB ( Cycle threshold, Ct )M B J5#2 . qPCR
AR £ 25 pL, FHH 12.5 pL 2x SYBR premix Ex
Taq™ R & ¥ (TaKaRa), IE & 5] #7145 1 pmol,2 pL &
e, LKA E 25 pL, PCR W 7E Mastercycler ep
realplex PCR {52 i, (Eppendorf), W 27U :95
CHRAEME 2 min, 95 CZ M 205,58 CiE k 30,72 C
FEfH 30 FP,40 MBI, ZJEHEATH R L (melting
curve) S, BETER PCR VIR E 3 MF
1, AR ZR R 25 wL, 514 1 pmol .2 pL(/KHE ) B 5
pLOJRHE MR . SEHEE R AIE & PCR L B AY Re-
plex ZRA43HT , AR IEARME M AT B At rp = BN TR
FEEERE, ¥ HERCE (amplification efficiency )e=107"-
1(S REAHEREARIE)

1.8 HEESZRNE

2 B8 E 45 )5 B (GB/T 20466—2006 ), BL 500 mL
IKHE, GBI £ 4E U5 I (whatman GF/C) i3 IE , IR &
B AR R BORR PP A 7 e SRR, R BB A et 2 AN
w4s, 1 mL AR A, AR IR & e MR
&, MARKERERT, REAPEES,-20 TR
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2, RO AR 6% (HPLC) 43#7 .

T B B 2 R I R 23 [ & B AR A W] Agilent
HPLC1200 =3 AH @AY, BiA DAD Rllds . A6
Z44 K g4 Ageilent Eclipse XDB-C18(5 pm, 4.6x
150 mm), 3K 238 nm, i 25 °C, FEEER 20 pL, 3
1 mL-min™; FzhH A F 0.04% =H 2 BREB 2
K, B B A LHE , MBS R IR E T0% 3]
8 A+30% 3 shAH B (B}E] 10 min),60% 3 s 4H A+
40% 348 B (BF[A] 15 min), MC-RR.MC-YR i
MC-LR #riEfm g B Sigma AH], B THEEH,-20C
BURRFER

2 HR

2.1 RESHNELSH

SRAE ) KRR 29.5 €, HAtK TS
BNk 1 s, BRHRETLE Y 0.778~3.520 mg- L,
AWk B o 0.025~0.377 mg- L', 7K{& pH KT
8.0, /K BT 2 o SRAEHIN] , KW IE & A K AR IE 3
KA MR o WREEZS [E] A3 A AN 2 s, E3ME R

170 -6
- — O Chla(Zk##) B
= 150r & Chla(J8k¥) I5 ™
=T} o0
2 130} & 2
;% 110+ 14 ;%
%2 90} 13 1
% L %

504
iral 11 B
% 30 |_t| b=
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RAER

B2 KHEFMRERREFMHEE a REST
Figure 2 The distribution of Chla concentrations in water body and

surface sediments of Tai Lake

81.24 gL, RAF A S5 WRERAK, 4 13.09 pg-L7,
HHRAE & W2,N2 1 N5 ¥iid 100 pg- L7 JIRTEH
SAMETLEY 1.534~3.684 mg-g™', SBRVE TS
70.256~0.618 mg g™, 4% %K a YRETEE N 2 624.82~
529825 ng-g?,

22 ARMRF-HEERERBAR ST

AN [RLI IX ZK A FLEE Y8 5 meyA %5 [ DGGE $84C
FEHENE 3 Frs o S ) 12 fh =2 ZEE T FEA
WA, meyA SERRIA RN HFEFAEES, Kk
W10 BFTAAE R REER A, REW X EEE A
ZHMIEBFEZEST (R 2), TER—RFES , Kk
meyA FEAFEEFE TR, iR ZERARA
ZHRAET KIS, [FE AL, BB R A AR R TR 5k
FREEH B, TG e PR B D[] s} HR AR K A RS U
o, Han gl 6 (NAE KA B, T4 4 R
IR R, KA TE R AR i S2 B, T4
1.3.8 4% 10 KRR 338 B8, B0
(S4)Z V5 Y’ KA R H meyA BERBU =5
B, AR AR, A FW XA T meyA FE#
R I R EANZR 3 B, SRAES W2 185 7=
BEUFEBEAP AR DI R B/, Ry 52.7% , A N2
1 N4 P BB PR U B =, 9 90.7%,

2.3 K-S R

FEf PCR ¥ 02K =0.98, %562 & PCR 43 #7
BEBREMLKME 4 Fos, KR OT

Y=-3.333X +45.51 (R*=0.992,P<0.01)

AP Y HIERBME ;X DB AR M.aeruginosa
7806 K ZH ¥ 1%

MRIEHEE & PCR Z55R 5017, 15 H/KIEFETR
PP AR (B 5 FiEl 6), AILLE W, A
FMX - EEEMBEFEERBE . HPRES
W4.S2 F1 S4 FpREF BERAR, WAL T & B R ™=

R 1 RERKEHOELSH

Table 1 Physicochemical parameters in the different sampling points of Tai Lake

TRE TKEE TEI/ TREE T_ll’/ PO‘.—IZ NI-L—I\_II/ NOg—l\_II/ NOZ—I\_II/ PR T_III/ VR 'Illl’/ P Turbidity

mg-L mg-L pg L mg-L mg-L mg-L mg-g mg-g NTU
w2 1.355 0.082 7376 0.081 0.034 0.001 3.684 0.618 8.96 86.2
W4 1.710 0.059 6.452 0.054 0.804 0.003 1.889 0.350 8.15 453
S2 1.348 0.025 11.655 0.037 0.980 0.002 1.534 0.331 8.32 28.7
S4 1.758 0.044 12.855 0.060 0.640 0.008 1.711 0.331 8.56 42.7
S5 0.778 0.041 9.585 0.066 0.319 0.004 1.508 0.284 8.15 232
N2 1.567 0.160 40.133 0.162 0.014 0.014 2.558 0.381 8.65 36.5
N4 1.399 0.091 13.824 0.066 0.003 0.004 1.621 0.256 8.48 353
N5 3.520 0.377 125.172 0.117 0.231 0.237 1.962 0.350 8.26 56.5
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Table 2 The Band richness and Shannon—Wiener diversity index of meyA genotypes in water column and sediment in Tai Lake

SRR w2 w4 S2 s4 S5 N2 N4 N5

JKBE DGGE 4% 8 8 9 7 9 7 7 8
TKRE L REHEFE R 0.825 0.563 0.663 0.548 0.489 0.638 0.652 0.685
IR FER BT &5 L] 0.29 0.58 0.54 0.57 0.67 0.49 0.49 0.47

Yk DGGE 4453 6 6 6 3 5 4 6 4
TRRE SRR S 0.556 0.325 0.413 0.122 0.445 0.169 0.369 0.263
PRFAFEE T FT &5 L] 0.58 0.82 0.74 0.93 0.69 0.91 0.78 0.83

VK 1~8 53 BRI R AKRE W2, W4.52.54.85 N2 N4 N5 KA i ; Dk il 1'~8' /3 BIZR /R UBAE W2, W4.52.54.S5 N2 N4 N5 KA i
lane 1~8 indicating W2,W4,S2,84,S5,N2,N4,N5 sampling sites from water body respectively;lane 1’ -8’ indicating W2,W4,52,54,S5,
N2,N4,N5 sampling sites from sediment respectively.

3 AEMXKBEFNRE meyA-DGGE $E4 Bl

Figure 3 DGGE patterns of meyA gene fragement from the water and sediment samples in Tai Lake

R 3 FRMRAEF-SEEHFBUERE(%)

Table 3 Similarity coefficient of toxic cyanobacterium population in different lake areas(%)

SRR w2 W4 s2 S4 S5 N2 N4 N5
w2 100.0
w4 54.4 100.0
2 59.0 86.6 100.0
S4 57.0 87.3 84.8 100.0
S5 52.7 87.6 85.0 85.9 100.0
N2 65.0 82.5 85.4 90.2 82.3 100.0
N4 71.0 79.6 84.9 81.0 78.6 90.7 100.0
N5 62.9 70.4 73.7 79.9 77.2 85.2 79.3 100.0

IX N2.N5 1 W2 REE M REER RS, WHEER KRBT HSREMEERE RSN TR, P 2ZILE
oK = T B MR B R A TR WX (NS)RRRE R, TR A (S2) Rt 2 i A, A
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Figure 4 Standard curve of quantitative real-time PCR

based on mcyA gene
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Figure 5 Abundance of the toxic cyanobacteria in
water body of Tai Lake

IR = B AR T AR S AR — 3,
24 ARHMRMESERRE

RIEH BRI R 3 MR br iM% HPLC &
AT LA 3 Rl A R i B 18T & MC-RR \MC-
YR F1 MC-LR, HAR B8 B 1a] 4351 4 5.79.10.05 min F1
11.19 min A5 1 3 Bl SR AR H R ) R 1 e 1
FEAR—B, RSP EIATE R T . KR

120

EMC-RR
1.00F CIMC-YR
- BMC-LR
= 0.80}
=T}
3
# 0.60
&
0.40
et
0.20
0

%#"5\
BEo RER-EEEMEFEE

Figure 6 Abundance of toxic cyanobacteria in surface

sediment of Tai Lake

IR RICERZ [ AAME 7 PR, WLES,
MC-LR 7& 3 F et iRk vk B ey, R R AR
BRI WX A S R B A EL
id 50% , Hyk & MC-RR, # E & kA9 /& MC-YR, {H
TERAE N, MC-YR HY#RBE R T MC-RR, HARAE
5 S2 N4 TIN5 SRR R 1 pg L7

3 itig

MASC R G RN R , KR Rk R
TLREIEEY BRI MIIX , I H ik sk 458 B e
FEE, RIS M 45 SR 2 — B, FEARHI 5T
HRFEE R E a WRETEIIE N 81.24 pg L, BB
FRALTEE AR, QRS (N2) 22110 (N5) IS K
W(W2) WX 4R a WE BT 100 pg-L7s [F
it, 454 PCR-DGGE 1 HPLC f4M 455 , 1 B k181
WK R PRI RKAE, PR A SRR H
RILH A, AN R0 X 3 R RO R S e e 22 57

EAESR, R R PCR HARTEWE BEAKALRFIE +
B2, SEGR B MMESEM LB, I F AR R A
R ML, feE R AL B 529, [

alafs ﬁéaﬁ%é

w2

RAER

B 7 KEFEIMIEESRRE

Figure 7 The changes of extra MC concentrations in water column of Tai Lake
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BZEARNZREBIEAS R FR ], 7T LA KA AR Y
BT EBILIIG. M mey HRRBERRIENER
PCR 93 BAn & BUAAH T 7 R I UK R I B
HhZ— RIGERMNGIYRERY MR (M-
crocystis), HLJEBE)E (Anabaena). UL 22 R
(Planktothrix ) ¥ P= B BEAR ) meyA ZEFEW, 5|
Vi) Iz FE A 7= R K AR A E = AR R,
MASCHIBFFR G5 SR AT LUE S, 7K i X 0] 7= 2 e 4t
MR FEEREE B ER KR ER W2.N2,
N4 F1 N5 RAFESFPHEFEEERR, HPRESNS &
5,8 1.14x107 copies *mL™; B & FE K FEEAR AR
FE R S2.84.S5 Fl W4 FfE = BERAR, o S2 APt
FEHRAMK, K 3.53x10° copies -mL7, =5 3 40 fd b B
FEILTAEZE 2 MER UL B BRI R 1
WX, 775 B A M b 2 R B = 3, B vk B
FERMT, PR KRS TIVE R &M
TR R, XA 2 ORI T8 1 45 R 2 — 30,
L 4n, Rinta 5538 13 %) Erie BB . BB A =20
WHRFESHERTFZRIMIPT R, FEEBRRE
BN, PR RN R, WA Z 2R E
IEAHIEP, Davis %538 1 JF A8 SR 3R IS N 5256 RIAEIE
B, B —4R 0 N 2} P sl [FB N P ¥R B AT USR5 7= 5
WA KR, FREIN T AR RE
JEP, Shen SER5E T KA R & EFR X Y B
R VR BT AR A, R I E BRI X
MR R O R, HEDU P RE 2 P R A A
FEZFIEAHRERRIE T X —HEN™, Kl
Hh R A AN B T R B R, (X Rinta—
Kanto 285X JIE H P B UM B R E S ST T
5, RIS BREBEA [UEE TIRERE , 7€ 10~12 cm
TREE s AT ARSI Y mey ZEPRIPY, MASBIFFY A 45 ok
EF, BERRP-HEEEMEFERFFEER. S
IKARAR L, IR V8 b = 1 R AP R B S BN, ARk
PE IR IREA 2, UL E ZE Ve - 5 T P
F B SZK R B A S

DGGE S A6 I i Ak ) 226 1 A — Bh bR s 7T 2 7
J5 s, HeEE v S B BCE AN S BE , FAH M S B IA
BREGTP R R BCE LA AR . Janse 5
F) F 16S-23S rRNA ITS ¥4 DGGE W38 T ¥ BimiL
SR BB, FOR SR AR TR
TR B REVR A B 2 AR AU, RIS
BERT LS MR 2 AN THEY, Ye 5] FimeyA-
DGGE 43t e T I r= S I BB VR S5 1Y

JREEARAL, R BK AR 6] 7= 5 B R v 451 SRR
FARKARAE , KA R B T KRR, A
SCHRBTFE T AR R 2 15 /K A 1 (8] K A AR TR A
FERE IR R A R S AL BEIRE  FERZE
WK & IA] , KAEH meyA FERIR SREVER TR
U8, MAEAZ, R85 meyA R SRR T
IR (BHEARS ) o 125585 Humber S HIBTIEEER
FE—E®), Humber FRE TIEE—KFELH 2 F
TOKAERRTRRE S, S Pl s 165-23S rRNA
ITS F FUERA T 7K A FIRE 8 AP o e B b e B0 A a5
ZE5 PR AR A PO BB B B Bk
A A R B BRI B o

BRI T — A R T AL AR R
H BRI R R R T B K 9 K AR T AL ER Y
VOB BEERIER, [RI A B, A ] 180 DX e DR AR 2 %
FEFEEREES, BEFR BN WX 5
W BRI 2 R DA B g , S 2 MR X ] BE 75
BB IR R R BT IV 22 57 I B, 7E— LA P, e
BB AR LR, BRI IR AR R
AHEFAE . Wilson 853 70 B WIH A FIBEAR B (10~
100 pg - L) ZF T IMBEBEMRAESTE A TR, RIS
BEARAOAATE RS BRR B 2 IEARR ™, Raikow 4584
FEETFINA (TP<10 pg- L) AR E R MR E
FRHRFREE AP REATIN T, R BUAENRE FR A 1F T e epk
ATFIE R BRI, BRI R R e Rl B
TR EZ N T,

KB R A = A 29T Rk
BRI 6 MRAE AT T 1 AR R BT
U, FFRT T AR R B R AL (L ) S S
SRR, Lin S5508T 1 A RE A 505
FE RIS A T 5 R A S A AR L S SRR
TR ZR; Shen 2] HPLC #1 ELISA JFiEH5E T
AR E B IR K 18 DX K e T B B 1 B A5
R, SRR, KBRS R E R ER, A
(G0 X P e RIRE 2 RO B3, E B K
TG P T80 DX A K AR RE PR R o AR SCA BT 45 2R AT LA
B, KBAFTA X H, MC-LR 7E 3 RSt ik s ik
FE B o L3 it 50% , 3B MC-LR J2 K3
WHOKAE R FERER, X Shen 1 H L5L
R—HH, FNATURI, AR X HREA —
SEZS, BHIRE , KK rh SRR R 5K
AR R a WREE R R B AR £ E A B
A2, G A Y B A R R R IR Z AIFF
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4 g

(DRI K A T HKAE, BB A
FRBTR  REURECEERE T BRACKE LMY AR
TrIX, B kSR BEAR R E, SR XK R SRR
WMEIHEERETR , B W 1.0 pg-L7s

(2)7= 5 BEAN ORI = BERE & B IR K BB 1 i
BT, U R R BB IR A A T R A
AYHE I, TR (AP AR B e 2 R A S B R L P
=F B A B 2L MG

(3) 7[RI DX K (AR U8 P 7= 3 i SR A e G A A7
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