i E KRR (Chin J Rice Sci) s 2013, 27(5) : 447—456
http://www.ricesci.cn

DOI: 10.3969/j.issn.1001-7216.2013.05.001 447

JKFE CYPS1A6 EFE T H 3 H fth B B 3R 1% B9 22 i

WL el HHEE
WL R Rl 5 E Y HR B
mail: Qkgao@zju.edu.cn)

i BB TFSE BT, AUIN 3100585 2WiVL K 2% AR AE MK A, B 310058; * IR R AN, E-

Knockdown of CYP81A6 Gene Affects Expression of Other Genes in Rice

YANG Yang!, L1U Jin-hua!, GAO Qi-kang!*?-*

(! Institute of Insect Sciences, College of Agriculture and Biotechnology. Zhejiang University, Hangzhou 310058 . China;
2 Analysis Center of Agrobiology and Environmental Sciences, Zhejiang University » Hangzhou 310058 » China; * Corresponding
author s E-mail : Qkgao@ zju.edu.cn)

YANG Yang, LIU Jinhua, GAO Qikang. Knockdown of CYP81A6 gene affects expression of other genes in rice. Chin
J Rice Sci, 2013, 27(5): 447-456.

Abstract: To study the effects of knockdown the gene CYP81A6 on gene expression of transgenic rice, we report the
transcriptome profiling analysis of transgenic rice 450-3 and normal control rice Xiushui 110. In this study, mRNA of
transgenic rice and its parent (control) were deeply sequenced, sequences information obtained and functional genes
comparison against the rice gene database were analyzed. Results showed that 3529 genes in total were significantly
differentialexpressed. among which 1018 genes were upregulated and 2511 genes were downregulated. The differential
expressed genes distribution of the two samples showed that there were 2533 genes expressed in both Xiushui 110 and
450-3, 633 genes only expressed in Xiushui 110, while 363 genes expressed just in 450-3. Comparative analysis with
296 resistance genes in the rice database showed that 64 resistance genes were involved in rice resistance, including two
insect-resistant genes, 17 disease-resistant genes and 45 stress-resistant genes, indicating that resistance of transgenic
plant 450-3 would be affected. Gene enrichment studies and further analysis showed that differential expressed genes
were significantly enriched in 38 GO terms and 13 KO terms in 450-3, °heme binding” (GO: 0020037) and
‘photosynthesis” (KO 00195) were enriched most dramatically. Comparative transcriptome analysis of the transgenic
rice 450-3 and Xiushui 110 was conducted to clarify the changes of gene expression level in 450-3. Knockdown of gene
CYP81A6 may result in extensive and variable change in the transcriptome of 450-3. Viewed from the gene evology
point,these observations may provide valuable information to address the safety of genetically modified crops, and it
could be used as a new method for the safety evaluation of genetically modified organisms.

Key words: transgenic rice; CYP81A6 ; high-throughput sequencing; differential expressed gene; resistance gene

e, X448, SRR, KR CYP8IAG6 J& P TP Xt Fo A 56 R SR ik iy 2 . v B KRR 2%, 2013, 27(5) : 447-456.
HOE T HERIEISEE CYP8IAG MR BX /KRG A B Ui ae 5k B R E M5, X B A KRG 55 K 110 G KL K R 450-3
i mRNA ST R EEW T, I K8 0 P 5E S @ KRR R B E M AW E R FEBEITERMIIGERE LK., 458 %
ML TE 3529 2R RBIEREF, LA FEIFE 1018 4, T FXIELF 2511 45 F K 110 5 450-3 h I [FFRE W LR A
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RVCEBIEBEAREU KR RTINS RGN 2
i E LA 51999 4E( Nature )44 R T % Br
FEHEP E KR EEMKE E BB (Danaus
plexippus)F=HE T A EIE 3 N A9 % 42 0
IR EE T AT G,

R T I R KR DR AR ) 2 A VR A Y 0 5 L
1E o 1 bR 20 2RI ST ML ) 1 i T 52 Join 45 [m] 4
FA) 2 R TR AR 22 A VP SR U AR o . iR ) 32
T B T B DR AR ) B HG 2 B TR 7 o 5 =l e 56 A [ %
BEYIFEAR 2R 3R Y LA B 2] W h 43 55 O T R AT L
B DT 2 2 IR 7 it 5 Al B 2 DXL R ) ok
SR A S B A () T I — D D) A TR A W R AT
SETE T . BT B DR AR A 22 A BT IR I Y 1)
BEZEAWA I DFEEREY N E L 22
FEPRURE I R X A A A MRS, T % i R R A
Y1 A B Dy fE K5 i 2E /Y TR) L & 4 R e A F
TR 227 58 . T R DR B R o) B R DR K A i A ) ) g 3
PR 2 5 5, 3K b 52 ) 12 7 35 TR K R 1 22 4k
ST A R IR H T FRAT A T R A
LRV R BB 2T,

Y4 3R PASO A AL R W IEN K BA
AR A A BT A= A LR AR & . P450 K
JRHE PR PE K, AR W) PASO G BE A 1 2 5 N CYP71
% CYP99., HHf, KFHEY %I 6 C W P450
_HEAKH 6 4. CYPSIAGY, CYP74A™
CYP78A11% . CYP87A3Y ., CYP9oD2"" FHi
CYP714D1"™, Lin %" & 8 o7 i+ RNA T4
A 7K A A TR I8 B R IR DR 2 BR R Y
P450 FIEHL CYPSIAG 13 1k , i 1k 2] F A% 3k
T o 2 o KRB AR AT e Bk 1 R . AN IE 5% SR e
S0 B R R R 3k A R R 2 R TR K R 450-3 TSR
AFEIK 110 i mRNA #4758 BT, 3045 19 7 371
T S S KRR DR R A A M5 R e T B T T
TR I RE S5 PR LA, D i) W A 5 R K A 5 AL A LG o
A HE AR AR, BT 43 BT 3 6 AR Ak 0 e 5 DR KRR 7
A Y 52 ) D DR A 2852 T DRy e i DR K R 1Y 2 4
PEVE i 42 HE R 22 R 5

1 MRS A

1.1 k&S

AWEFE B R W) R R SRR 75 K 110
(Oryza sativa L. ssp. japonica ) F1 %% 3 K /K F
450-3" (FI T RNA T8 R T 2L CaMV35S

tE KRR (Chin J Rice Sci) 45 27 455 5 #1(2013 4F 9 )

FIa T U H LR G6 Sk i ik L PR 2k AL
WA WA i FE B FE ) CYP8IAG6 R IB), F K
110 HY 7 VLR 22 S5 AR B} 27 WY 50 i &7 PR S8 20 4%
PEHE L L KRR 450-3 MWL K24 R B0 5T
JIT Tk A A 5 e = A

1.2 E£YlE

AR 24 hEFEBORHTIRED
SRR . KR AERE RN 7 d J5 A% B 98 k) 4 Bk
o, SR F R TR O B A B AR B R K
R, PR PR A KRS A R AR 2 1Y 4~ 5 w30, 4 ]
AT 2R, s W X6 X R, Horh 5 K 110 3 R %
R+ 1) Xk P ol 7K g 0 B i 48 35 #2 (2000 mg/ L, b
SRR R A R A EL JE a0 LA I 450-3 J2
X8 R IR A BB 2) FE P FPOK ARF I B TR KRR
BOKFE AR — IE % A K, WK R IR 25 51
(2000 mg/ L), LA 1 i %% ik 5 e B AL ik 30 vh
.

1.3 EEREN

JH CTAB iEH IR IR A TR 26 75 ) 1 4 ~5 1 4]
e L T BBk DN JF 23 3l % H 3B 47 PCR %5 31k .
AR Lin 259 @I58 . 450-3 WP AE 76— BE 440 bp )
F B, FIHFE MG 35sRICTCGAAGCTTACGT
TTTTAATGTACTGAAT)FI 450R(AGATCTCC
TTCTTGACGAGGTGGAGGTGT) , #47 PCR 4
W G192 Ll T A TRABRAE A .

1.4 5 RNA BJREXFN cDNA 3T ) #l &

Mg Trizol (Invitrogen, Gaithersburg, MD,
USA) B AE 7 vk B 2R IR A I 8 1y 4~5 i3
e I RV 3 ) PRAR SR LR RNA L cDNA Iy 3C 2
il £ ¥ B RNA FE 5 SCFE # # 3 ) & (Tllumina
TruSeq RNA Sample Pre Kit v2, Illumine, USA)
UL AT,

1.5 BRERERRANF

FH#R = 8 & W % (Illumina Hiseq™ 2000
platform) X§ P A K RF % S 41 st 4700 7 . )% 7= 4=
B30 SCHF S AR Q20 3 8 e ) (g 45 )% 9 &= A0 A7
30 %6 B Bk FE 1Y R (H =20 43 oo U8 B AR R Y
G, FIF TopHat 1.3.1 ¥4 X W ) )3 371 il 5 5] 7K #5
JE (IRGSP build 5 ) . MR8 7 511 % H ok Ge it 434 2
9 F 38 F B, BE PR 3k & 19 15 8 /] RPKM (reads
per kb per Million reads) i, ¥ RPKM {H. ¥
RPKM (KT 0.5 MR IEFR B HEH . R4 Au-
dic S L AT ST 2E T, 2 5 R B I
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SCH R KB (false discovery rate, FDR)/NF ok
& T o001, H M %oz H®E 2 UL
(Hogz ratio| > DRYEE, H: v FDR 18 #8 55 58 1%
KR ({alse discovery rate), £ GO Ffg i &M
wHE 0 (GO, http://www. geneontology.org)
KEGG i #% . 3% ¥ & 4 7 #1 (Kyoto Encyclopedia
of Genes and Genomes database) #, % P <0.01 K
GO & HHM KO & HM N ErE 4%,
1.6 MMERMKNKEE PCR N

¥ M8 2 i e A ) £ [ TaKaRa PrimeSecript 11
1st Strand ¢cDNA Synthesis Kit, 4% T (K
HEOABRA ) KGE T AT B SO RNA A
cDNA, X F# 3 H K % 450-3. 2% Zhang %1
B CYPSIA6 [N, Bt e 5 514 450F (TGCA
TCTCCAGGACGAACTCATGT) 1 450R(AGCG
CAGTCACTCTCTTCCAAATC), N & . KW h
Actin (F: TGGTCGTACCACAGGTATTGTGTS8S
T;R: AAGGTCGAGACGAAGGATAGCAT); 5l
YW B T AEY TRERARA G K. PCR Y1
FAFF :95°C FHIAEYE 2 min, 95°C F 15 s,60°C
T 15 5,68°CF 20 s,40 MG,

2 HiR50r

2.1 HEFEERNEYFNEMEERLD
IKRESEA TS K 110 rp 47 7 X8 2R T5 A 1Y it 25 T
X AR TR A AN IR S TN B i T K R 450-3 06 2 8 P

/ <
757K 110
) I.lushmlly el

449

]

B, TEAEWIIN GE h, X% 450-3 FIFE K 110 HB W i 4
KM L450-3 BETS, M FH K 110 IEH A K (B 1-A) s K
1 0 526 R K AR 450-3 B9 Fy b ply T 0k 40 8 i
Az B4 X8 2R TR S N BUERAE AR L X 450-3 119 B R K e B
AT — IR IR AN i 7R 5 d R 2R Y O B R
DRI R o 1T TF 8 A K 1 Sy AR B 5 TR RS Bk (11 1-B)
PCR B k45 R R W, 78 7 e UK AR 450-3 g 4
H—Bt 440 bp M 7 Bt 7EF5 K 110 ik A 93 31i%
R B (E1-O) .
2.2 MNEFEBBESEITS T

JFH R 1R 38 0 43 Sl 6T R R K R B SR R AT
W o AR 5 7 A B 7 0 SC A4 BT 4 A1 0 R S R AR
75 K 110 A1 450-3 43 Jj 3K 1% 33 878 012 FA
26 715 88055 JF 5l , ;= A 3.38 AL Al 2.67 AL/ B 3 .
2 Q20 R UL 5 9 )F 8 5 I GE Tt 4 B R . PR
AREA G FIARAS 2.84 ALFN 2.21 ALABEFE (R D),
23 ERRESWH
2.3.1 AR EZHFERT

FIH TopHat 1.3.1 $ & 4> i thoxt g #9 F 1)
M S5 380 A R e DR BB L AR i ) 9 8 E R St B
BRI RGN EE . WS Ak i S 3] K A A PR R0 T
B3R BB S 34 792 AL FESREARFE K 110 H L 3
R EH A 22 532 A4~ b7 K RS B 38 IR 40 Y
64.76% 55 BN K R 450-3 i, FEN KA BH N
22 0674, KA DL B 1Y 63.43% . P LR
KL, FKIIOMAS0-3h L m REMIEKNAG

CK 1 M c
I“”P

A — B B DR IR o 2 SRR B SRR I G 5 B— R L IR R i 6 5 C— PCR IRIEFEIE KT ; CK— 757K 1105 1 —HFE R /KR 450-3; M—2000 bp

> THARC .

A, Sensitivity test of transgenic rice plants to bentazon; B, Screening of transgenic plants; C, PCR analysis of transgenic plants; CK, Xiushui

110(the parent of 450-3); 1, Transgenic rice 450-3; M, 2000 bp Marker.

1 HEFKEEYF N EFELE RS

Fig. 1. Bioassay and target gene detection of transgenic plants.
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Table 1. Summary of sequencing assembly after illumina sequencing.
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XLty S 7 5 4L JFHI K B SR AL 5L
A 2 51 FE i 24 Bk BT i
Total read pairs Read length Total base
Data type Sample name Total reads
(Paired end) /bp pairs/bp
JEIR s Raw data 757K 110 Xiushui 110 33 878 012 16 939 006 100 3387 801 200
450-3 26 715 880 13 357 940 100 2 671 588 000
1 U85 4 Filtered data 77K 110 Xiushui 110 28 356 342 14178 171 100 2 835 634 200
450-3 22 088 422 11 044 211 100 2208 842 000

21 182 A~ ANAEF K 110 R R B IEF A 1350 4+,
{AE 450-3 Hh R E M ILF A 885 A~ (El 2-A)
2.3.2 EFtKRZHAR

TESRY 3529 422 R R HEF 1, 1018 4K
VA, 2511 ANFEE T KL, UFE 450-3 £k
B A 363 A AUFEFH K 110 hRX MR R A
633 (Kl 2-B).

TE 450-3 FKik LM f W 1 10 DR P AA
2 AR DI RECH 2 I & R M R GAS31 ik
fiff LR s 7 255 T M B B Y 10 AL P, 3 AN S
R ) fig © 41 : RIR1b 2 L OSIGBa0140C02.4 &
F AR A i 5L D . 5K RS 56 B 1 oh g B
P e A 35 PR XS b e B . e FE R OK AR 450-3 TR AT 64 A
SEHTIRE O 0, AL 2 AP RO OGS L 17 AP
FHREE AN 45 AP AL . £ 2 B T H il
AHOGHE K A K 22 53 3R 38 A5 AT 10 52 19 BT s A e 30
R FEH
24 GOREMUEENW

GO Thfie b M5 4 B ae 45 th A8 LE 2 [ 41 7
e SRR P B W R GO ThRE & H L T
95 25 S AGRSE N S RS A ) 2E T RE S A O Xt

KRG AR

Oryza sativa unigenes

75K 110
Xiushui 110

1350

2 FHK110 #4503 PPBRZBR(A)MERRZER(B)SH

450-3 #3529 2R IK I FE N BEAT GO 734, 45
R IAE A CeelD (20 B0 Ccell part) (B5ARET
(binding) . ## 1k Ccatalytic) ., 40 8 of 2 Ccellular
process) AL i 72 (metabolic process) 5 1] B &
125 R IBEE N e 2 (B 3) .

PRl K 8 BT A & 9 5] Gene Ontology Ui 1)
HEALHMGE S5 1516 4~ GO % H., 5¥%A
F5K 110 A HE L # FE R K R 450-3 v 22 Sk ik 6 Y
BEEEM GO KHA 384, i BB 2.51%, 1
Hh 22 AS(57.9020) GO Z& AR 7> T I RE R 2K, 14
AN(36.8470)GO S HHB AW LB RE A 2
(5.2670)GO 4 H A& 4 il 7r K2, GO Jifig !
EMEELS R BN EY G )] (heme binding) (HL
T3 & 35 4 Celectron carrier activity) . ¥ 5% ] %
(regulation of transcription) . f{ i i # (metabolic
process) , E AL A JFEE 15 P (oxidoreductase activity)
X5MNGOKHERENERRBENBHKZ,
BEMEEAERR 10 A GO FKH WK 3.

25 BRBEEUHEERSNW

WO K AR B 2 ] 1) KEGG 8088 2 79 4% 1> 4

Huk 55 . 25828440 KOKH KB EZREEW

7K 110
Xiushui 110

633

Fig. 2. Distribution of total expressed genes (A) and differential expressed genes (B) in Xiushui 110 and 450-3.
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Table 2. The top ten functional defined resistance genes differentially expressed in 450-3.
SR Trae sy 2 R 28 S RIKAEEC SR fe R
Gene type Gene 1D Fold change” Gene annotation
PR A Insect-resistant gene 050610604200 —3.34 Wi IE A D(OsPLDa4)
0s08t0139700 —1.33 KFE(E)-B-T &M A HECOsTPS3)
PR Disease-resistant gene  Os06t0569500 1.05 S22 06 AL I (OsKOS1)
050910518200 1.64 KA B 1 R RE SL 5 RS B SE R (OsSGT1)
050410401000 —2.10 RO RPUE R (pi-21)
050210654700 —2.12 KR &M SR TC A 45 A R 1 R (OsBIERF3)
050710592600 —2.25 W] Wk 2 R Sk Ak A B Ak I (OsGH 3-8)
0450-3t0508600 —2.43 KA Al RO A ] (Os-11N3)
050210771400 —2.66 I S R R (OsPFA-DSP2)
050410578000 —2.87 1-Z IR L - 1R R & i 5 D (OsACS2)
050310225900 —2.90 W oA AR (OsAOS2)
050210181300 —3.09 WRKY # 5% FF(OsWRKY 71)
P FE A Stress-resistant gene 050810174500 1.20 FEAEIW I PR 5 b kL 7™ B L Bk 5 R0 0 22 At o TR
CCAAT 454 E H HAP3 W (DTHS)
050210610500 1.70 FKAFIF AL ] F T (OsCOL4)
050310161900 1.97 P S F 2N (OsHs fA2d)
050110930400 2.19 i EEIE 1 (OsHAKS)
050110919100 9.28 TR 6 5% 38 i (OsFRDLA4)
0450-3t0126900 —3.25 NAC ¥ 5 F I3 H (OsNAC10)
050110952800 —3.53 K bHLH %% 5% N+ (OsIRO2)
050510542500 —4.33 We 309 VR i 5 2 7R 1 BE D (OsLEA3)
050410572400 —4.95 AP2/EREBP ¥ 5% A F 3 (OsDREBIE)
050410659300 —9.24 KA 52 4 B 2L R (OsRMC)

CIEAE S B UESE TR

" Positive for up-regulated and negative for down-regulated.

*3 BEWIOELGOLZBELEMNERERHAE
Table 3. Numbers of differential expressed genes in top ten enriched GO term.
R O
EREKEE
R R %K Case gene number N
GO % H Differential N N P 1E GO TR’
All gene i T
GO term expressed P-value GO annotation
b number Up- Down-
gene number regulated regulated
GO:0020037 102 545 25 77 3.45X10° " 45HHEJ Heme binding
GO:0009055 119 703 28 91 2.23X10°° L F 2 R 36 74 Electron carrier activity
GO:0004497 68 356 19 49 2.48X10°°%  PAJNAEF IS TE Monooxygenase activity
GO:0045449 116 707 18 98 3.01x10 ¢ &k %845 Regulation of transcription
G0O:0005506 76 451 20 56 2.33X10°°  HKBF 454 Iron ion binding
G0O:0008152 195 1412 41 154 3.10X10 " A Metabolic process
G0:0016211 7 9 — 7 3.60X10°°  ZH#EAEFFEYE Ammonia ligase activity
GO:0016841 7 9 — 7 3.60x10 ° LS 15 P Ammonia-lyase activity
GO:0006559 7 10 — 7 1.09X10°° LN & R % ft 14 72 L-phenylalanine catabolic process
GO:0009765 9 17 8 1 1.43X10°° Y& 1EF G Hli 45 Photosynthesis, light harvesting

VRN ESRIBEN

“

—”, No differential expressed genes.
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Fig. 3. Histogram presentation of gene ontology classification of differential espressed genes.

3529 ANFER ) KEGG $#ls B2 19 45 4> 45 H Bt )
PEAT B 0 H R T 2 R KRR RN RS

FE 134 KO KH EGE O FEBEM 4.58%, H
Fr L, S VE I (KO 00195, photosynthesis) i % & 42
o . s Ah, A AR (KO 00910, nitrogen
metabolism) ., 2K N E & il (KO 00940, phenylpro-
panoid biosynthesis) \ Z& N & 2 X i (KO 00360,
phenylalanine metabolism) ., # 5% A F (KO 03000,
transcription factors) ., f ¥ ¥ & 17 5 # 5 (KO
04075, plant hormone signal transduction) . 2 J& b
FOAZ AT FR ML 15T (KO 00520, amino sugar and nu-
cleotide sugar metabolism) . 7 ¥ 5 J& H /E (KO
04626, plant-pathogen interaction) L X & 4y 1 ji

FEAC I (KO 00500, starch and sucrose metabo-
lism)il g FEENEFRBEFNBHEEZ., A
AR FIUARL ) 955 Do B A 33 1 3 P AR I 25 AR GA
FER B0 L TAE A R SR b e A 2=
SEFBIEE N EE, 450-3 PR FEEEN KO &
HIL#E 4,
2.6 IfEEEER RT-PCR WiE

XL FE R CYPS81A6 . P450 3K CYP78A9
I CYPS6ATM P Kz 450-3 v | F ¥ &% b 2 14 5 >
HH STBXGAS31 ( E A5 % 15.37) Ml RIRIb
CFAREECH 17.85) , #1728 & i PCR $HIE

ZERRW, 5 EATFE K 110 . P450 ik 3k
HCYP78A9 M RNGAS31 18 3 N K 450-3
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Table 4. Numbers of differential expressed genes in enriched KO term.

453

Case FEH %L

B3 Case gene number
KO 4% H Differential . N P i KO B
All gene L TR
KO term expressed P-value KO annotation
number Up Down
gene number regulated regulated
KO 00195 14 41 12 2 1.43X10°  J&&1EH Photosynthesis
KO 00910 12 32 - 12 2.65>X10 " AL Nitrogen metabolism
KO 00196 8 15 8 — 5.63X10°° AN P A K4 & F Photosynthesis-antenna proteins
KO 00940 15 53 1 14 8.56X10 °  ZENHEAYE K Phenylpropanoid biosynthesis
KO 00360 13 48 2 11 5.77X107° AN ICH Phenylalanine metabolism
KO 03000 21 108 1 20 8.10X 107"  #5%[HF Transcription factors
KO 04075 22 129 5 17 4.05X10° " MY E G S S Plant hormone signal transduction
KO 00520 17 89 4 13 4.85X10°" SRR H BB Amino sugar and nucleotide sugar metabolism
KO 04626 13 68 — 13 2.20X10°° A5 B HAF Plant-pathogen interaction
KO 00904 5 15 3 2 4.69X10 " W24 YA L Diterpenoid biosynthesis
KO 00500 15 95 2 13 7.08X10°  YEBFIFEMRE Starch and sucrose metabolism
KO 02000 5 17 1 4 8.48X 10 * %3z F Transporters
KO 04540 5 17 1 4 8.48X107%  HEBEH Gap junction
7 RIERAEIN.

“—", No differential expressed genes.
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Fig. 4. qRT-PCR validation of expression of some genes.

Rt 2 RIS, A CYPS81AG6 \PA50 X% £+
H CYP86A1 FIFH RIR1b £ 450-3 HrFe ik i %
TV R SR AE R — R 1),

3 it

AT 5T ) A o 20 6 300 5 AR B S5 DR K R
SRR mRNA BEAT R B P OF AP E B
T B AT VR A ) RE L X L &L AT WA R A RNAG
FRAMENFEH CYP8IAG MY FIRR FEA KA H B
SN P S ata s A /I A SR IR DO N P W SR N X (EPS
S DR A 52 WD o TR RS 7T 11T 308 58 1) 52 W) S T A

B A L OsPLDed 75 1% 75 K 8 10 B
Bz K E) Bz B Tk AR vl AR Y OsTPS3 2
A DAL G A P AR F A, 7 7K R A R ) 422 B
b wEEAEMT . AP B OsPLDad
OsTPS3 7E 450-3 iy % 35 W] &~ 4, 1 0] 3 A
CYP8IAG6 (4l fil 2354 n] ReXF 7K F i 47 . By 180 328
T AR S

FEHTIEAE OC T JH R 3k fe 2 Y 10 NI
6 A3 DR 5 KR 1 9 it R B M A DG L 4 AN R R K
e R 0908 o7 250 K B TR 7 59 I e A O g 3
B, OsKOST M R A1 57K R 4% 4 s 7 P2 2R AR
P25 5 BOK R 3% 45 99 W8 1, 1% BE R AE 450-3 o |
E 238K A T R R AR K RS AR MR B A e I Bk .
b, HoAth 5 4~ 555 JR TR B 1 AH OC kR AE 450-3 3
Tk, Hb, OsACS2M il pi-211% JE [/ 5k
R A 90995 B0 M A 6 5 OsAOS2M %) iy ok B 32 3K 25 4
o R AR o LB R Y A BB L X 3 N IR R R
FEIR TR 2 T B 450-3 A BR T R 06 45 B R R E
BIPTPEIR 55, B Os-11 N3 FE AR HE 11 0 A 6 &
5 ik T R AE R VR T, Os PEA-DS P2 1 7K Fd o
7 s Bt R DRUA AR X D AT %) i 7 3k TR A4 5 R A
450-3 PN ¥ Sk G a8 R B G O D T B b L R O
FEIR WA T REFE S 450-3 XF 1 A DL S H A 6
WM . 5 KRG I 20 R B T I AH G i) ik T
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H,OsSGT1 ™ KRR AL 24175 P M i D R 7
ZEEIAE 450-3 Ay L 3R 3K TR 25 AH bR AE 1k 255
SO BUR AT RE S A I . B Os-
BIERF3™) (OsWRKY 71 " F1 OsGH3-8"*" ¥ 1
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