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i A 2 ¥ [Rhizoctonia solani Kiihn, G :1E4S: Thanatephorus cucumeris (Frank) Donk] 51 %)k
G4 (Soybean sharp eyespot) &M EEHE. GE[IBIH(Guanine nucleotide binding protein
beta-subunit) A EEME 5% FHEF, EHMDHEIREB0E S FHUH TP REEZEM . b THGEABWELER
MM SR, AR FEEYFGER QBRI TR 514, FIHPCRMRT-PCREIA TR T K UM 2% WGE
1 BT (1% 35 R e 51 R0 R ) 13242 (G-protein beta-subunit of Soybean Rhizoctonia solani, 54
gbsrsl, GenBank#:%'5 HEU663628). % B4kl 864 bp, SHANNE THSASNGE T JFIBUHAHE
(ORF)K1 047 bp, #%ifh348ZLMRILAE, 52 FITHEGHE AR AL AR T HIMR R =, 1£79.72%
~99.43%; %A EA 2N a-BEMTAB-Ir 200 LM, TN I =450 . Kgbsrsl
[IORFER: T F Al & Rk B ARPGEX-4T-2%, ZIPTGHE T, K13 THINEAMFIL., gbsrsLif v fkErEa
SN TIRRNET R 2 R I BURHLEL . A RS 6 SO 29 5 T 340
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Cloning and Analyzing of G-protein Beta-Subunit Gene in Rhizoctonia solani
Causing Soybean Sharp Eyespot
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Abstract:

Soybean sharp eyespotis one of the most serious diseases in world. The protein encoded by
G-protein B-subunit (Guanine nucleotide binding protein beta-subunit) gene plays an important
role in pathogenesis mechanism. In this paper, the G-protein B-subunit from Rhizoctonia solani
(Teleomorph: Thanatephorus cucumeris)causing soybean sharp eyespot was identified. The
genome of 1 864 and 1 047 bp open reading frame (ORF) were amplified by PCR and RT-PCR.
The gene included 4 introns and 5 exons. Introns ranged in size from 54 to 65 bp, and their
sequences complied with the rule of “5'-gt” and “ag-3" (GenBank Accession No. EU663628).
The ORF encoded 348-amino acid polypeptide with 38.24 kD of calculated molecular weight and
6.31 of pl. There were two alpha-helixes and seven beta-sheets including four beta-strands
each in its amino acid secondary structure. Two alpha-helixes in its N-terminal and seven beta-
sheets formed barrel structure by non-regular curl in the tertiary structure. The deduced amino
acid sequence of B-subunit was identical to that from Rhizoctonia solani (GenBank Accession No.
EU267677, AY884129), Lentinula edodes (GenBank Accession No. AAT74567), Coprinopsis cinerea
(GenBank Accession Number EAU92269), Ustilago maydis (GenBank Accession Number
AAN33051) and Filobasidiella neoformans (GenBank Accession No. AAD03596) with 99.43%,
89.19%, 87.97%, 83.66%, 80.23%, and 79.72%, respectively. The amplified ORF was ligated
into the prokaryotic fusion expression vector pGEX-4T-2. E. coli BL21 was transformed with this
recombinant vector and induced by IPTG for expression. The result indicated that the protein
size of ORF matched the prediction. This cloning of this gene provides the evidence for
controlling hyphal growth, development and virulence in R. solani.

Keywords: Soybean Rhizoctonia solani

WA 1 2008-05-18 14 [9] [H 1 2008-09-10 W £ ik & 4ii H 3 2008-12-12

Pathology G-protein beta-subunit Signal transduction

555 B 5t

ARSI A RS

ASAEF AR
PubMed

¥ Yy RE

AIAE R
F Supporting info
k PDF(592KB)
F [HTML4: 3]
b 27 S0k

P EASCHERE A IR
(I IR P S
NGNS =2

b HASC

F Email Alert

b SO
(RPN AT PSS

(N
(AR
b BUR I

F GEEEIRI A
RS




DOI: 10.3724/SP.J.1006.2009.00370

A TH :

AHFIT T FAIT 22 MAPHT B FETHRITH  (IRT0453) %),

I
(AP

2 7% SR -

[1]Zhai Z-H(E AT, Wang X-Z(E# L), Ding M-X(T ). Cell Biology (4l E4)%%). Beijing: Higher
Education Press, 2000. pp 124-157(in Chinese) [2]Ford C E, Skiba N P, Bae H, Daaka Y, Reuveny E,
Shekter L R, Rosal R, Weng G, Yang C S, lyengar R, Miller R J, Jan L Y, Lefkowitz R J, Hamm H E.
Molecular basis for interations of G protein By subunits with effectors. Science, 1998, 280: 1271-1274
[31Chen J-L(¥E E3E), Ni H-X(IRILFE), Sun J-R(FMiER), Weng G. G protein B1ly2 subunits purification and
their interaction with adenylyl cyclase. Sci China (Ser C) (‘M [E#}4%?C#i), 2003, 33(1): 56—64 (in
Chinese) [4]Hou Y M, Chang V, Capper A B, Taussig R, Gautam N. G protein  subunit types
differentially interact with a muscarinic receptor but not adenylyl cyclase type Il or phospholipase C-
B2/3. J Biol Chem, 2001, 276: 19982-19988 [5]Kasahara S, Nuss D L. Targeted disruption of a fungal G-
protein B subunit gene results in increased vegetative growth but reduced viru-lence. Mol Plant Microbe
Int, 1997, 10: 984993 [6]Latijnhouwers M, Govers F. A Phytophthora infestans G-Protein B subunit is
involved in sporangium formation. Eukaryot Cell, 2003, 2: 971-977 [7]Zeller C E, Parnell S C, Dohlman
H G. The RACK1 ortholog Ascl functions as a G-protein B-Subunit coupled to glucose responsiveness in
yeast. J Biol Chem, 2007, 282: 25168-25176 [8]Delgado-Jarana J, Martinez-Rocha A L, Roldan-
Rodriguez R, Ron-cero M |, Di Pietro A. Fusarium oxysporum G-protein beta subunit Fgb1 regulates
hyphal growth, development, and virulence through multiple signalling pathways. Fungal Genet Biol,
2005, 42: 61-72 [9]Chen J-L(F:E3E), Weng G-Z, Ni H-X(fiti¥#£). The advancement of G protein and
coupled signal transduction pathways. Chin J Biotech-nol (ZE#) LFE2%4R), 2001, 17(2): 113-117(in
Chinese with English abstract) [10]JRuiz-Velasco V, Ikeda S R, Puhl H L. Cloning, tissue distribution and
functional expression of the human G protein B4-subunit. Physiol Genomics, 2002, 8: 41-50 [11]Lupas A
N, Lupas J M, Stock J B. Do G protein subunits associate via a three-stranded coiled coil? FEBS Lett,
1992, 314: 105-108 [12]Claphan D E, Neer E J. New roles for G-protein By-dimers in trans-membrane
signaling. Nature, 1993, 365: 403—-406 [13]Wang D S, Shaw R, Winkelmann J C, Shaw G. Binding of PH
do-mains of B-adrenergic receptor kinase and B-spectrin to WD40/ B-transducin repeat containing
regions of the B-subunit of trimeric G-proteins. Biochem Biophys Res Commun, 1994, 203: 29-35 [14]
Weiss C A, Garnaat C W, Mukai K, Hu Y, Ma H. Isolation of cDNAs encoding GTP-binding protein 3-
subunit homologues from maize (ZGB1) and Arabidopsis (AGB1). Proc Natl Acad Sci USA, 1994, 91:
95549558 [15]Ishikawa A, Iwasaki Y, Asahi T. Molecular cloning and characteriza-tion of a cDNA for the
B-subunit of a G protein from rice. Plant Cell Physiol, 1996, 37: 223-228 [16]Kaydamov C, Tewes A,
Adler K, Manteuffel R. Molecular charac-terization of cDNAs encoding G protein a and B subunits and
study of their temporal and spatial expression patterns in Nicotiana plum-baginifolia Viv. Biochim
Biophys Acta, 2000, 149: 143-160 [17]Wang P, Perfect J R, Heitman J. The G-protein B subunit GPBL1 is
re-quired for mating and haploid fruiting in Cryptococcus neoformans. Mol Cell Biol, 2000, 20: 352-362

AT AR 2R AR S EE

1. B0 R A k2 E RS 3R s AR R N KRG ARG M R F RN [I]. 1E9244i)k, 2008,34(07):
1160-1168

2. R RFINGER SR e 2R SN SO PCREAR i B I A 3 KK VRIS [3]. TR #4R,
2007,33(10): 1733-1737

3. ks XAl mpEpk; HE; PRz E; S8 K PUT E fulffMegacota cribraria (Fabricius)[QTLA#T[J].
YEY)2-4Rk, 2008,34(03): 361-368

4. SEL,SF R ) FE R B E AR R L JE T M K B AE B MIQTLIN AL A [9]. 1EW2#4R, 2009,35(8): 1418-
1424

5. SRZE RS, w8 TR E SR Ry R R T R S SR T e S AR S AE R s AT T [9].
YY) 2E4R, 2009,35(2): 191-202

6. MAEDY; K% MR K RI/INSE A [R]SE DR 2 (i RV 28 20 TR 1 L BOK o R 8GR [9]. 1R 9244k, 2001,27
(04): 409-414

7. TGP0 BT A A SRR W BRG EIBE R AN -BAR A SR KRG AE K. KB ERAFE RN EY
4%, 2001,27(03): 319-323

8. R M MR K S S IR WA TR s AR e R BRI T[] VEH44R, 2001,27
(06): 880-885

O. BN AR A B AR AR S IR B B A AL X B A % B A R L R IS S I N AN
DNAB &= M. sEAREINAEAL101[0]. /EY#R, 2000,26(06): 725-730

10. XTI AR AR s s IR ; E s 8 A AR 2 S K 7 SERER 1A M 21 s b R MR I s [9]. VR4



i, 2008,34(05): 909-913

11, TSR A AN X 45 i A IR . K “ AR 86-47 SRR IR K SRASAE NI [9]. VEWAIR,
2007,33(12): 2059-2062

12. BEHGXIFEL = A 5 T U R 5 S 50U 0 AT [3]. 1E)°#4), 2008,34(11): 1964-1969
13. ZEMRHE; BRNGE ;B B AL P E FE R T K E (Glycine max L.) SSRARC I 1% 2 FETE M ALY
[J]. 1EW%:4k, 2005,31(06): 777-783

14. OIS SNORGE ;Y RN G . (R AN Tt v K S AL STk K 4 TEIR [9]. VEAR, 2007,33
(09): 1393-1398

15, T A BRE s 2330 AR IR BHGES ; i e 0% ; W 37 ; B & . K. (Glycine max) GmDREB5S H./E& FIGmMGR1
[T Je %52 [3]. TEY2#3Rk, 2008,34(10): 1688-1695

16. SYES AT AR R S5 B O T TR EAERE AR § RNICMS2A B LR FF R IR 24 8 (A AL EL AT AR [I]. 1
Yy2#4R, 2007,33(10): 1637-1643

17. VEGRBR; BRHLME ;i ER . MAD S-box £ FIGMAGLL5TE K A1 &K B il fEH R [I]. 1EY%4R, 2008,34(02):
330-332

18. A% KGHRAR AR I L TE SR W I ZE s A 3 TR K AN K e A 05 S W A L 87 5 A A i R i AR R B e R [9].
YEY)4R, 2008,34(11): 2046-2052

19. v RS 3 k. KT G Lamprosema indicata (Fabricius) it 4L 04 [9]. VB4R,
2008,34(01): 8-16

20. 3CH FH RS A K i XU ; AR 55w B . Hh R A AR K A 2 R R 5 SSRERC I KB A it
1. BRGSO bRIE [3]. 1EWI3-3)k, 2008,34(07): 1169-1178

21. B EARME I L G B AN AR 2 )1 K AR Y M A U N R B AR [3]. 1R AR, 2008,34
(12): 2190-2195

22, TR AR T W 1 DS SR A B SN A . K R S IR R (I AT 9] TR AR,
2008,34(03): 382-387

23, TRLTHE; IR X A 4l U s PR A2 B B . K T AL B A R BEANIRISX TR R FLAF R IQTLA T[], 1B
i, 2008,34(01): 67-75

24. AR A= A B AR K BAE B ARSI R N R3] FEW 544k, 2003,29(05): 670-675

25. ATV UL XMG ARAR 6 JE AN R 2 B G G AN ML R AR RAR TR T MR [3]. 1E2#4, 2008,34(02):
318-325

26. HEAGr;BAH4h; B EHE. 1923—20054F H1 [F K 5 & RS AR 5 (1) b M SR f FLastA% DT [9]. 1EP2#4R,,
2008,34(02): 175-183

27. TR BRI AR K G2 R AR B RO P2 3] EY)%4R, 2001,27(04): 460-464

28. ZDIR; N RS, T IR BKER, TR R v Xk, 4% KO hiditE RES B ASH T
KAV [I]. FEW#4R, 2007,33(07): 1094-1099

29. MFHLL; SRR I MR K 2 PR R PR S M SRR A ST L [I]. R4k, 2002,28(01): 72-75
30. T AR S0 AR RPC L FLNTL SRS s DAL SR e VT4 DX 1 i 40 Bt 1 A o 2R B 3] VR
##, 2003,29(04): 551-556

31. R B IR E R B R S TR KGR T IR S S B AR i AR PERT ST [9]. TE24IR, 2003,29
(02): 290-294

32. A AL ko 2R AR 2RI R TGO R TR B GO G LI A AR B AR I ST ). 1R
i, 2003,29(05): 697-700

33. LT Clemente; 3% H; EHH 305 B IL0E . XS MM 1 T AR PR R AT EHA 10 LA B I BRI [9]. 7EY) 43R,
2003,29(05): 664-669

34. DEENGE, 29, CoREE, XM, Tuif, Wi K S ORTARAZ ORT ORI WA S50 ITEk R ].
YEYI2-4R, 2009,35(4): 571-579

35. ARG AR IE W] XAL AR IR WA SRS K G0 TR gl I IR 5 2 B i R R (MBI 7T [9]. TEW~43R,,
2002,28(06): 852-856

36. P b . CHURE” 10K S PTREL AL T 50 B R[] 1B 244k, 2000,26(01): 20-27
37. IMEZR; BB K T HURI SRR gl BRI AT ST [3]. TE##4R, 2000,26(03): 341-346

38. RWHK; T8 A=A TRAR . /N 22 K T X K EAR R AMAVER R RS R 2 [I]. Y243k, 2000,26
(04): 462-466

39. EILU; FEME S XU, PVEE ; 5k BH AT o s o R BT AR K G A SRR P [9]. 1Rk, 2000,26(05): 521-
527

40. TR MR HR DT kAL R 2k 2. B K E M & EH 50 R[], 1EW244i)k, 2005,31(08):
1080-1085

41, WSFRE; R AR DUR K G AN T AR ANIBO-1 (K4 BB 2T ST [J]. TEM 244K, 1999,25(06): 663-668

42, FHFE); B /N KGR SMVBUR 2 55187 R % 43 M [91. 1E#°#4R, 2005,31(10): 1260-1264
43, FRRYES ;IR TR AT 2R N I ORISR B TR 2 e R [ e R T n T R S R [9].
YEY)2#4R, 2005,31(07): 908-914

44, XEE ;R B R RE KGR O BRI R R Rl s e SR R MRS R 9], 1EY2EIR, 2005,31(09):
1132-1137



A5, JCORE R VB I T 4 5 X B e SR Rk R K A W 31 1S/ 7 S B i (I B SR A3 BT [9]. VB4R,
2004,30(11): 1076-1079

46. MG X BT v T A A A K AR AR T Y R R AOR T EG E ( sE e [3]. /R4, 2008,34
(07): 1233-1239

47. £80;XIBK; T4 Stephen J Herbert AN [A] B f = i 2880 i K 0 A B A8 AR B A LR e i 9 [0, 1
YR, 2004,30(12): 1225-1231

48. j5 ;R KR 2R AR R ERAL B R R R P U 3 26 di (Heterodera glycines Ichinohe) (QTLSy
Hr[a]. 1E243, 2006,32(09): 1272-1279

49. FHE; A AR ; NEE A R SR A R4 [9]. 1EYEFR, 1992,18(04): 275-281

50. TA&ZE4RITLE.CO2ILIE MMM KT &8 F I BL e A 1B KT iR R a2 [3]. 1EY243)k, 1994,20
(05): 520-527

51. AR&/E; AT KGAETRE T EZEM A 2. PR AK SHERNZETIT ], EY SR, 1993,19(04):
342-351

52. ZREMTR; 8850 BRE 22 W SR s R s AV s OK A B R K S I AR RN FTLI]. EM44, 2006,32
(02): 223-227

53. THM; AL 58 E R R AR KT VRS AR RNEAE R ] 1EY¥IR, 2007,33(12): 1928-
1934

54. SREM AT M SCER ARG TAT 4k 2 AR A RN BE KGR REELSEFRER M. ED IR,
2007,33(01): 107-112

55. kAT TSN R B A Ik B RO G LR A PR RCR AT AT [9]. YRR, 2007,33(05):
853-856

56. 15507 ; SIS LA R SN FOK AR Kond LN, O IR 5 [3]. /R4 4k, 2007,33(05): 861-865

57. A HEEK K GRS B 4 32 S mQTLIN & A7 L H 5 7= 5 (1) R A3 T [3]. AE##4R, 2007,33(05):
744-750

58. RUE; 5K o ; EHAR; JCoEE ;T 7 vt h 2B 0% ; DR AR 45 . A re AL K & [Glycine max (L. Merr.]0
B3 HT SR AL 2 AV R 22 [9]. 1E2# 4R, 2007,33(03): 461-468

59. TR AR ICER RSO K RITIRAL A A . A0 M BURN BRI AR SN A HT [9]. VEVIZA3R, 2006,32(12):
1873-1877

60. HRA;HAEAE; 5RO T PNBCE s MR MG 6 206 K DR PRLUR & I R R R T R 4 7 1) BB A [3]. VR4,
2006,32(11): 1759-1763

61. FAT M CER; REM. B/ T EE MO K TSRS R[], 1EY)2%4)k, 2007,33(09): 1502-1507
62. R AR LRES SR BT SR WRAB 305 5 SO B M BT AR AT R LR AT K 2 S AR AR BR A K MG A S R R [9].
YE)2E4R, 2008,34(07): 1240-1246

Hhumtts e ). 1E94k, 2006,32(12): 1841-1847

64. MK B O 2= EAR R 1A KGRI A NTRA 4 & B INQTLE L[] 1EY24H], 2006,32
(12): 1823-1830

65. LR, LRMG, Jr/NF, BUNEE, RIRR.KE A E 250 BAR L R Y 4 [3]. 1EYIAEHR, 2009,35
(10): 1844-1850

66. BAFA4hE; S OO E AT PR R S S e D). 1EER, 2006,32(11): 1604-1610

67. W& PAE T, T4k 2 el H 20 K G S A A 7 A0 R AR s AL 28 5 K i R = BRI S R 3], R4,
1993,19(01): 76-82

68. FEA BKEEL; SPK ; MraE k. K & IR X HLQTLEAL[I]. 1E4 %4k, 2007,33(03): 378-383
69. AR IKPER ;I 05 ; TR, HAE; R KGR RE 14 C R I 43 B R I5 8 55 3N R 9 []. AR
23R, 1999,25(02): 169-173

70. VPSR HT AR ZHARK, SHBTTAR A0S ; F 08 R AT 0022 4 R SN ) AR A AR K INHIAAS [F) & 2 6 5 vk 22 5+
i 85 M 2 KRR I]. 1EP54K, 1992,18(03): 191-195

71, RIRIRE 200 TR 3 et i/ E . — MUK G R BSR4 7 4852 [0]. 1EY243R, 2007,33(01):
154-157

72, BhFEHE e A A AR AR R R [I]. EWA IR, 2006,32(07): 1097-1100

73, DT A R AR Tk A AR T K ORI G AN I ) R B R A T3], 1EM#4R, 2005,31(02):
165-169

74, WRORE ;SO LM A I AL E SO, IR D S AT 9] R, 1999,25(03): 349-355

75. AR Rk AR 2 K G R ER E IR RN T3], 1EY)AE), 1991,17(06): 453-460

76. WA HR KT IR BB R ARG [I]. VB4R, 1989,15(02): 167-173

77, SRR FA IR T TR IR TR SR BB NG 5 VA v [ K0T A 1 M SR A B I G 0 SR R R e K L
MIFFIL[I]. YEY)4R, 2006,32(08): 1130-1134

78. U3 WEER; BRRZE; SEED. KEXTSMVY SC-7RE RBEMPUMEIS AL S5 3L 2 A7 [J]. 1E91244), 2006,32(06):
936-938

79. BHCE MR AAT WA SRR S B T AN 0. EAR, 2006,32(08): 1188-1192



80. Amarasinghe A A Y;#ERAE. oA /3 B IR0 BRIk o F IR Rl /M RS} B AR [I]. VB3R,
2006,32(08): 1204-1208

81. R TR, WAL, M. KNN3 & & 1L RN T [9]. 1E#2 44k, 2006,32(06): 856-860
82. IVARIRIRIR; IR VDR AR R T BN BB B ) K E A AR RBHAIER IR QTLAHT[I]. 1E
Y)2E4R, 2007,33(03): 441-448

83. LT ;B B4 ; o ks K O I I 9 U fa i [Megacota cribraria (Fabricius)HitE % £ [J]. 7EV)FR,
2006,32(04): 491-496

84. PMEA ;2= i s R B BRI L IR EL. K SRR QTLAR B &0 [9]. 1EY24R, 2006,32(04): 509-514
85. f5N[H ;4 2 AR K M4k i (Heterodera glycines Ichinohe) 15 F145 A4E UNRhHLEE I8 20
[31. TE¥244, 2006,32(05): 650-655

86. BRI ; JC IR ; X T M 5 Y B IR s S TN 4 . R K A O B 2 A AR s T8 2 8 KR 30K I AL E 11 e S e
[3]. 1E¥243R, 2006,32(03): 324-329

87. TkEAR; B EL S E . KX A K G AL S AR RPUE R BEAT L [I]. EY-4R, 1989,15(03): 213-
220

88. LB XL AR AR B M. K T P IR I AU R ThBE 1Y) 45 B F 9 [9]. TE2#4R, 1994,20(03): 373-374
89. AREEAL; W BT R —5%; EVBR K G S ME AL A IT 9], VE#it, 1994,20(06): 721-726

90. VFKRGAH . KRS e 8 R B AR I]. 1EYSR, 1993,19(04): 359-364

O1. ZEWRME; RAFHE; B M 3K s R BIOB 8 B K | K5 Bl F DT & LG 2R Ak ST AR e i A (0 25 1)
SR I, WK, 2005,31(11): 1437-1442

92. ¥y ; T HHIE K G AR 30 A i TR AR AE 5 2L vy R PR ) (9 AR B L[] 1R, 1999,25(01): 86-91
93. EJR#E; BEE;Feng Zhang; Donald L. Smith.GA3ilkinetinZEAGIE It T KA K SRt i & LS R B %
W RFITLI]. 1EYD24R, 1999,25(03): 363-372

O4. i HAE VR ARIAT 5 R A s B AR SR 5 BTl A 28 s b AR v R AR DR R A K 0 AR [ A A 2 T B A () it A
LSRR RIWIAR[9]. 1EYI%:1], 2000,26(05): 513-520

95. TUKZE; RBETH ;M K T o0 I RS2 e B RE . T AL A A8 R BRIV I R 38 73 B HAF K0T NIRIKY B A1 19
[J1. fE¥243R, 2004,30(05): 413-418

06. AR BTN AR ; i B SO B K (G, max) WREAZ ORI AR R M [I]. VEW24R, 2004,30(03):
284-288

97. Wl T CEL N THERI S RE T e 4 1 K G5 KBS B BTIE A G AR B AT [91. 1EY%:4), 2002,28(05):
680-685

98. MWNZ; B Rz ; XK R ARMra X &5 24E 8 K0 A KRS - A s m 3] E92#3), 2001,27(06): 776-780

99. EME; RF. I RITRE T KE(G.max) i 15 A4 0 B BT R[], 1EY)24R, 1988,14(03): 232-235
100. ZfE%; FRWRN A /D HE BTl 22NN R AT I A 5 K E T R A 5L [9]. 1EY2#4R, 2005,31(02):
170-176

101. B VERRE: 5k & B R4k e E v P B R E SRR AL R 2 ST [9]. 1EYIA#R, 2001,27(03): 286-
292

102. BRFARAAE; RN B MUD T8 5. B 4 K 9.(G.soja) P F It 40 11S/7S IIRFFL[I]. 1EYZAR,
1990,16(03): 235-241

103. 4% ;Reid G.Palmer. KB I— N =4A[J]. 1E944]K, 1989,15(04): 397-304

104. {HIRE: Z53E 0 BULT I ; 5 43 00 R S A8 PP R R (Atrazine) #4538 R KGRI RR 1) TR0 AN 6 B L] 1R 2431,
1993,19(06): 497-500

105. HistRGARRA; R H R FR; SRR A AL X R S A SIS R B R 4L I ) - IT i 9 [3]. 1E244i)k, 1990,16
(04): 349-356

106. FERKGHER W LUR. KRB F RIS 52BN R[], 1EY124), 1991,17(01): 42-46

107. M3 FiES . K G LIET M R A AR I: R AE[]. TEYI2E4R, 1994,20(06): 665-669
108. EEIE ; MRS AR B R K SO A AR B IR i [9]. 1E2-3R, 1994,20(03): 357-362
109. FR—3E; W8t AR L BB S hia T KB A S R AR [I]. 1E24#R, 1994,20(03): 363-367

110. B Efg; w85 DA, TS VPR 2 AR S N R SR AR AR R AR T AR [3]. 1EW%9R, 1993,19
(04): 328-333

111. Bk B8 B E 42 KT AE F DGR R N RFE IIBE [3]. 1EH2#4R, 1994,20(02): 144-148

112. LSRR ; F4ae; s Ko 8 A R B8 B A My EP T 5 [9]. 1E9244R, 1994,20(03): 316-321

113. FEME R, FERRL KRG AR ETIT [ BSA RS T R B4R [9]. 1EYI24IR, 1992,18
(02): 126-131

114, T MO Wi AN S SBTI-A_2FE R S AT E KB A RIE D], B4R, 1990,16(01): 26-31
115. ARG B S EE KT EAD. & mrEZ R SRR 248 7 [3]. 1EYI2E3R,
1994,20(05): 542-547

116. SRULE R B AT & 20 AR K SR R B & BN E FIE T3], AEWI4R, 1994,20(05): 614-620




117. ZEkEE ;T RGN, Tk R &5 KA
1992,18(06): 463-474

118. PRI W s 2 B A T R AR A e R Sk SR LR Y 5 2 B A AR S AT R[], 1R
%, 1992,18(05): 380-386

119. Bt # B B R R R ML AR K E.(G.max) < L BF 4 K 5 (G.gracilis) Ja A8 5 A 2R IBAL S 505 20 Mt
[31. YEM24, 1992,18(06): 439-446

120. XNEMEBRDC I 2 KA BRLIARE; 5L R, RS AE 0 842 YW R DU PE R IE P SRR 0 AT [9]. 1RV #4R,,
2005,31(11): 1394-1399

121. VPSP R EEBE N W CAAR ; R BT X222 598 R 4598 K 2[RI 2R R R P73 2 R & - PODRISOD I M ¥ L%
[31. YEY4R, 1993,19(05): 453-459

122, Hy [ 5 ;x4 on B 5 . K7 A i st AR 2 s S AR I R B[] TEY 44, 1994,20(03): 334-338

123. SKRUAA B R ; BB AL ARG B G #2442 R SHK-6 X T ikl N K S J 2R BETh RE A
[31. 4243k, 2005,31(09): 1215-1220

124, JE0 VRRE4E SPRH 35 35 (Pingyangmycin) 5 K S 35 AR N TR LI]. 1EY)2#4k, 1993,19(01): 7-16

125. ¥ S0 A Y A R R 52 L R B K S BB R E VPN FR B R ELQTLAMT[I]. 14244k, 2008,34(04):
605-611

126. T 05X 45 M ;RS2 B o B9 K s e (8 5 QTL AT [9]. 1EW2%4R, 2008,34(05): 748-
753

127. K% RS SR KT E U RlR ZIRQTLS SSRARE I KB4 HT[3]. 1R+, 2008,34(12): 2059-
2069

128. ¥ S0 A IR R s B A2 B B A KGR R R B IBCGRIR B R R A 2 S QTLAM T [9]. 1R E R,
2008,34(06): 944-951

129. RN ; 55 R ; B LUME ; SR 25 5 A5 5 1R 4 5 IR DR L L . K 3 407 1 A SR IR QT LIV 1) LA 380N FHQE FL AR RU N
[J]. 1EW%:4%k, 2008,34(06): 952-957

130. At I AR OB AT A K BT s e T R R B AR T R KT R R s A O R b R B SR AR
[31. 1EM243%, 2008,34(06): 1042-1050

131, PR TR R s B0 SR UEHE ; B R AR 25 S S HIS. K G M RG A T 5 1 BEAR JE  Bu E E [9]. VR
i, 2008,34(10): 1704-1711

132, B AR e e T AR I S 1 D B i M 75 KA 824 K B K T S B I = A I a0 AR B AR AL
M HAHH KR R[I]. 1EW24R, 2008,34(07): 1259-1265

133. 3T [ A 145 60 K s 0 ; T 05 a5 B4 . T I SR s B A K A 2 TR 5 S SRR R eIk
SN L AR AR T R IR[I]. RV, 2008,34(08): 1339-1349

134. K% R4 mA . B RICKE & A PR AL 2 FE R AORE 25/ 0 AT [9]. 1EYI#4R, 2008,34(09):
1529-1536

135. BEEM B 2T 408 T A A4 T RIE I B K S S- IR H R SR 1 B i DA (1) 5 8 M ThRE M AT 3], 1R
2#4R%, 2008,34(09): 1581-1587

136. 25 SCAR ; XIFRME; Bia R 2R AR i b s 20 5 R DR L ) R K e B 58 e 2 AR A 23 W e S DR s AV 9] A
Y124k, 2008,34(09): 1544-1548

137. HEGWE A h  VLALBE S 3R A BT AR M R SO AR E I [J]. 7EH% 4R, 2008,34(09): 1673-1678
138. BT O X 2R 0 B A TR SR R TR BRI 4R K B P I B 2k i 45 2 B/ NFPOE B RSSRER I
T3] YEMI4R, 2008,34(10): 1858-1864

139. PN ; AR TG ; BT 55 1 B 5 kit s 5 TR e AR DR LK 5L B A e B A SR QT L) ) A 35 N M QE EL ARG W
[31. YEM244R, 2009,35(1): 41-47

140. JEZ; 10 B0 T e U s B AR B S A SIBUT BRAES ;s J B 22 ; SRV AR R SRR M R AR SR I QTL
T3] YEW4R, 2009,35(1): 57-65

141, Z=DIR; 5N RS T 2400, TIRRGEKER Ak KT TRl -9 & B 5 A SR TR ). 16D
24, 2009,35(1): 156-161

142, [FHER; RTR M ; XA HE; 28 SOAR B bR s 2R AR s W TN R 5 A L 4 B D L SRRV 0 KB A A T ID MR [J].
YEWI%AR, 2009,35(2): 211-218

143. A A0 E M 2R VL 5 Qo B ol o B 5 VL 2 L R B 4 PR e VLA K G I AR S B
BELZ ST, fE2#, 2009,35(2): 228-238

144, B W20 ) B e B AN R BERCE K2 P G R 1 EL IR [3]. FEW=43, 2009,35(3): 522-529
145. RARGIKEH ;5K A4 ; WATSON Clarence. 3 FH A ZE N 48 FI G T MR TN R B AR Kok B I BL[I]. 1EYI 244K,
2009,35(2): 341-347

146. ATEHR, XIMS, #RARES, ZEPE ARRMNE T K EARIAIME R A8 S PE i [3]. 1E9244ik, 2009,35
(4): 695-703

147. 3KKDI, ZR0i. OBV R EFFR sl & A A5 2 T[] 1E9244k, 2009,35(4): 711-717

148. T, BAE, PV SO Tk AL SR E . DO A I AL HE 5 A AR RS 4 A 2 e KT AR IR G iR S
[31. YEY#4Rk, 2009,35(8): 1525-1531

149. FJ7 T E R SR, A IR . K T emTINY LR R va e 5 KI8T [I]. 1EW2-iR, 0,0: O-

150. BRZLAE ;3R TRAR T 2 58 5 R SR b s 5% 2 s B ORNG ;  I s R D L K S e B AR s 1 2 1 AL
[J1. 1EW*3k, 2009,35(3): 418-423

=
bl

o B PR SRR SR ). MEIFAR,



151. Bl 2R TR oL R B 0 JIR IR K Sy ) 5 R R FIELI]. VEH) %4k, 2009,35(3): 438-444
152. WindR, wREE. SEHLX O O R EESROR A E I AR LA G ) R ILEA IR [I]. /EY) R, 2009,35
(4): 620-630

153. JH%e BRI, FREAR, sRIRGE, FAEREL R, HCF, BMER, A, RILAECKGTENTER N
B+ K ABARMEQTLA T [I]. 1EH54k, 2009,35(5): 821-830

154. FESLF, W0, SEHW, OGUR . R K S GMCH 13 R BES v 5% AL Wt R IR 1k 9] VEH3R,
2009,35(6): 1156-1160

155. R, 200 VB D N 4R . B TR S B AR U (U E B rhg 11 InDe LR id K 38 5 48 2 [0]. 1EW 3R,
2009,35(7): 1236-1243

By AT XQTLEALLI]. 1EY)2# ), 2009,35(7): 1268-1273

157. WA, Trok, WhEHE>, TR, ZEiEs. St Cabm kG A KRB RS [I]. 1A,
2009,35(7): 1344-1349

158. P BEAL, SEEE. KSR R A R R S A& 0], 1EYFIR, 2009,35(8): 1483-
1490

159. JCHREE, R R, MR TS, 6 i, X M BRI 45 A R RS A A 225 s (L 41k [3]. 1EYI244R, 2009,35
(9): 1590-1596

160. 757, ARG BAAE, HAR, HEE, KL, R A A KPS K G B TR 54 RO
PRSI, fE2-4R, 2009,35(9): 1691-1697

161. ¢k, BEE, WP, BRI, ma%d, XA 2GR N R 2 A6 T8 T AR B2 le = s I ]
e, 2009,35(9): 1722-1728

162. RM, Karer, BFEA, T, 2304, XIEME, BRPOL, SAE A KGR O B BEREIE IR 1) F T e AL
Je GERI Y HT[I]. VR4, 2009,35(10): 1942-1947

163. KR, &5, M, A%, 48, KEW* IETFRFETENFE LN KELF IR CAPSHRIL T A[]. 1EY
23], 0,0: O-

164. UM, 5 e, A . OK T 8 B RTRIR R 17 B M 01 190744, 0,0 0-
165. XU, SRS, WEERR, BRRE, dPHKEEA A RMRQTLEAL]. /%K, 0,0: 0-
166. ENG[E, REEME, FUL, VRBEW], MEER. KDL AR SHIQTL T ). 1EYI%4k, 0,0: O-

XEWIE (EER AL AR, HAEEREEARTCRE A TR N B AMCERA I A1)

HTTP Status 404 -

zwxb/CN/comment/listCommentinfo.jsp

m Status report

Copyright 2008 by {E4)244R



