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LA mLF R T, L7 ais:
DEIFEAEDRF—ANREL AL FRZ R £ 42 SEQ ID NO: 2.
4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32.
34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68.
70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96.
98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120.
122. 124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144.
146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166. 168.
170. 172. 174. 176. 178. 180. 182. 184. 186. 188. 190. 192.
194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216.
218. 220. 222. 224, 226. 228. 230. 232. 234. 236. 238. 240.
242, 244. 246. 248. 250. 252. 254. 256. 258. 260. 262. 264.
266 268. 270. 272. 274. 276. 278. 280. 282. 284. 286. 288.
290. 292. 294. 296. 298. 300. 302. 304. 306. 308. 310. 312.
314. 316. 318. 320. 322. 324. 326. 328. 330. 332. 334. 336.
338. 340. 342. 344. 346. 348. 350. 352. 354. 356. 358. 360-.
362. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382. 384.
386. 388. 390. 392 X 394 FTREARATRIBHENEN,;
byEAF TR AW T F A GHEFERGEFTRIAZAY.
2L.EAMMLFESRN Tk, QHEEADREIAR TR TEREE
b —AAH i B VAT R S-T R B 4T
a) H#4F, E4%MA4 SEQIDNO: 2. 4. 6. 8. 10. 12. 14. 16.
18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46.
56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84.
86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110.
112. 114. 116. 118. 120. 122. 124. 126. 128. 130. 132. 134.
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136. 138. 140. 142. 144. 146. 148. 150. 152. 154. 156. 158-
160. 162. 164. 166. 168. 170. 172. 174. 176. 178. 180. 182.
184. 186. 188. 190. 192. 194. 196. 198. 200. 202. 204. 206-
208. 210. 212. 214. 216. 218. 220. 222. 224. 226. 228. 230.
232. 234. 236. 238. 240. 242. 244. 246. 248. 250. 252. 254.
256. 258. 260. 262. 264. 266. 268. 270. 272. 274. 276. 278.
280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300. 302.
304. 306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326.
328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350.
352, 354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374.
376. 378. 380. 382. 384. 386. 388. 390. 392 3 394 FfiX % Bk
RERE, TS RIERBELEDRL R T KT H ot
=3 m;

b) ## 45T, ¥4HK 4= SEQ ID NO: 1. 3. 5. 7. 9. 11. 13. 15.
17. 19. 21. 23, 25. 27. 29. 31. 33. 35. 37. 39. 41 . 43. 45.
55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83.
85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107. 109. 111.
113, 115. 117. 119. 121. 123. 125. 127. 129. 131. 133. 135.
137. 139, 141. 143. 145. 147. 149. 151. 153. 155. 157. 159.
161, 163. 165. 167. 169. 171. 173. 175. 177. 179. 181. 183.
185. 187. 189. 191. 193. 195. 197. 199. 201. 203. 205. 207.
209. 211. 213. 215. 217. 219. 221. 223. 225. 227. 229. 231.
233. 235. 237. 239. 241. 243. 245. 247. 249. 251. 253. 255.
257. 259, 261. 263. 265. 267. 269. 271. 273. 275. 277. 279.
281. 283. 285. 287. 289. 291. 293. 295. 297. 299. 301. 303.
305. 307. 309. 311. 313. 315. 317. 319. 321. 323. 325. 327.
329. 331. 333. 335. 337. 339. 341. 343. 345. 347. 349. 351.
353. 355. 357. 359. 361. 363. 365. 367. 369. 371. 373. 375.
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377. 379. 381. 383. 385. 387. 389. 391 3 393 A BB F;

¢) BBATF, Hd FERAEFDGEHFETAMEESTF (a) R (b)
AN E KA R EEFIFEEDRE AR TR TP aFE R
B EHm;

d) ZEHTF, H%EAEKRE (a) 3| (¢) HERSTHSAHSK
HREBFFIEHEY S0%HF—WHFELEDIIL LK P RTH
i F S B F I m;

e) BT, HAESPKREILFMNTS (a) 3] (c¢) MBS TLRIHF
FE 2 BRI FFF KT A 4a AL S B B3 A

) HBR4HT, L eizi@id1E A SEQ ID NO: 53 3 SEQ ID NO: 54 ¥4
7l cDNA L ERKERALEF I HEZER ST RO ZER Yy
T, HAEEDRELE IR TH @ F I F I,

g) BT, L%AEs4T (a) 3] (f) —HEBRY>TH%mS
R EFERATS BN S K, FEEMRILAI TR THanF
oo 3 & 3 An;

h) BT, L% % BR4K 4 SEQ ID NO: 47. SEQ ID NO: 48.
SEQ ID NO: 49. SEQ ID NO: 50. SEQ ID NO: 51. SEQ ID NO: 52.
SEQ ID NO: 397. SEQ ID NO: 398. SEQ ID NO: 399 #+/3 SEQ ID
NO: 400 i =K A5 EADR LB F R T H @i F ik $38
Jm; Aa

i) BMERST, K TolBiE AP T A4 b1 4 o) LERAF,
HEEMRL BT T KT HBNE R ENL M, L FIREALH

(a) 3] (k) BBHFI—HFF, TR AEEA (a) 2
(k) PRRAEAZBR T4 Z) 15nt, 8% 20 nt. 30 nt. 50 nt. 100
nt. 200 nt 3 500 nt;
ReAH LR YT EZANT PGB HT.
3ARF)IER 1 &2 89Tk, TRFXOIFDKHE RSN mILE
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BCOA ZOR A R4/100T

ABFEK 1 3|3 PIE—RG T %k, FIEAFHOFAT IR
QRFGEMREER, FRGEDRLHTRLHRAER 2 TR
FEBBR ST 5RAE % RK;
(b)FE R LB E DRI A,
¥ FEEMWRELEHIF AL S RO EMRRRIEKF HBGEWR
BB 3R BT iR £ K64 TE M R AR E KR HAT IR
(DEFERTGEDRELLESR, IRETADRELHFELRBHEDS
HEIARLSH R FEEREBKFY F A,
(eYfEikibh, A KFHIZZAEYRILAHIK;
() B K FFiEik i B R F N R E A ML BRI A B RELH
L S,
SAFER 1 3] 4 PE—ReGF %, LPRHREIRRERFAET
ik & /i &R EEBE Y THREA.,

6.2 L AR THHEBRYTHBEZRLST:
a) BBATF, £% A4 SEQIDNO: 2. 4. 6. 8. 10. 12. 14. 16.

18.

20, 22. 24. 26.

28.

30. 32.

34. 36.

38. 40. 42. 44.

46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80.
92. 94. 96. 98. 100. 102. 104.
116. 118. 120.

82. 84. 86. 88. 90.

108.
132,
156.
180.
204.
228,
252,
276,
300.
324.

110. 112.
134. 136.
158. 160.
182. 184.
206. 208.
230. 232.
254. 256.
278+ 280.
302. 304.
326, 328.

114.
138.
162.
186+
210.
234.
258.
282.
306.
330.

140.
164.
188.
212,
236.
260.
284.
308.
332.

142. 144.
166. 168.
190. 192.
214. 216,
238. 240.
262. 264.
286. 288.
310. 312.
334. 336.

122, 124.
146. 148.
170. 172.
194. 196.
218. 220.
242. 244,
266. 268.
290. 292,
314. 316.
338. 340.

126,
150.
174.
198.
222.
246.
270.
294.
318.
342.

128.
152.
176+
200.
224,
248.
272,
296.
320.
344.

106.

130.
154,
178,
202,
226.
250.
274,
298,
322,
346.



200480026517. 2
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348. 350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370.
372. 374. 376. 378. 380. 382. 384. 386. 388. 390. 392
394 PTG % KR F B, TR R HE K BAEA MR B IR
T ¥ i B F 438 A,
b) BB 4F, 14K 4 SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15.
17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41 .
45. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77.
81. 83. 85. 87. 89. 91. 93. 95. 97. 99. 101. 103.
119, 121. 123. 125. 127.

109.
133.
157.
181.
205.
229,
253.
277
301.
325.
349.
373.

©) HEAT, LbTFi4FELY

111. 113, 115. 117.

135.
159.
183.
207.
231.
255.
279.
303.
327.
351.

137,
161.
185.
209.
233.
257,
281.
305.
329.
353.

139. 141.
163. 165.
187. 189.
211. 213.
235. 237.
259. 261.
283. 285.
307. 309.
331. 333.
355. 357.

143.
167.
191.
215.
239,
263.
287,
311.
335.
359.

145. 147. 149. 151,
169. 171. 173. 175,
193. 195. 197. 199,
217+ 219. 221. 223.
241. 243. 245. 247,
265. 267. 269. 271.
289. 291. 293. 295,
313. 315. 317. 319,
337 339. 341. 343.
361. 363. 365. 367.

105.
129.
153.
177
201.
225,
249.
273,
297.
321.
345.
369.

43.

79.

107.
131.
155.
179.
203,
227,
251,
275,
299,
323.
347.
371.

375. 377. 379. 381. 383. 385. 387. 389. 391 = 393 Ff
BB TRIEA B, FRRBAST RIS B4 MR B ¥
BT 010 5 3B A

XA 2

& I

T AMAZ B ST (a) R (b)

S % KA R B ARSI EA MR R T KT md s
K2 m;
d) B845T, LHBEEKE (a) 2] (¢) HEBRSTHHMY % K
HREBFINERE Y 50%6F —HHAELEBILLHIT T KT H
AL Fo B 3 e
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e) MBRH T, REPREIENTSE (a) 3] (¢) HHEBHSTFLX
H A W R B3 T M AL 3 B BB 3
) BT, B LEA SEQ ID NO: 53 X SEQ ID NO: 54 ¥ #4
514 cDNA XERKEBEX AT HE8HOTF mER Y
T, FEENREL LTI T H o F KT 65,
g) BEBAT, L%AEE4T (a) 3] (f) I—HHEBRY)FHHELS
R R AERRR S AERARRS BN S, AELAWILERE
BT A7 da A 5 S &3 e
h) ZEBAT, E%#E % K44 % SEQ ID NO: 47. SEQ ID NO: 48.
SEQ ID NO: 49. SEQ ID NO: 50. SEQ ID NO: 51. SEQ ID NO: 52.
SEQ ID NO: 397. SEQ ID NO: 398. SEQ ID NO: 399 #/3, SEQ ID
NO: 400 PTwF 5 5 F AL R B H b KT H a2k ik 38
Jm; Fa
i) BT, AT AEEPREN T oARAHFLE 469 L E %42,
HELEDRL AT R FHmLF R EH I, ¥ pTkIF4S
A (a) 2| (k) BESTFZ—WAS, ITEEHAAELE (a)
B (k) FTRAEZB ST EY 15nt, 4k 20 nt. 30 nt. 50 nt.
100 nt. 200 nt 3 500 nt;
FFPBBRETFRAI N EAMEFHE ST SEQIDNO: 1. 55. 57.
59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89.
91. 93. 95. 97. 99. 101. 103. 105. 107. 109. 111. 113. 115. 117.
119, 121. 123. 125. 127. 129. 131. 133. 135. 137. 139. 141. 143.
145. 147. 149. 151. 153. 155. 157. 159. 161. 163. 165. 167. 169.
171, 173. 175. 177. 179. 181. 183. 185. 187. 189. 191. 193. 195.
197. 199. 201. 203. 205. 207. 209. 211. 213. 215. 217. 219. 221.
223, 225. 227. 229. 231. 233. 235. 237. 239. 241. 243. 245. 247.
249, 251. 253. 255. 257. 259. 261. 263. 265. 267. 269. 271. 273.
275. 277. 279. 281. 283. 285. 287. 289. 291. 293. 295. 297. 299,

7
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301. 303. 305. 307. 309. 311. 313. 315. 317. 319. 321. 323. 325.
327. 329. 331. 333. 335. 337. 339. 341. 343. 345. 347. 349. 351.
353. 355. 357. 359. 361. 363. 365. 367. 369. 371. 373. 375. 377.
379. 381. 383. 385. 387. 389. 391 K 393 A /& 7.

7. B, LSH—ARENATAS, FRFARFER 6 694
BaTRE,

8. Bk, &K AR A1 &K 6 BT IARAER 7 i BRM IR,

9. RAB R 8 BAR, LT BELSTHRAYFIIAKERE, AEREK
RAMIEERA R ABE LT R,

10. BE @M, BT RBENIMALTRFIEER 8 R 9 HAIRAE
R 6 B TFRMRFIZR 7 R BMBIR, AR 23] 4 F1E—
TR R A

UABRFERI0GEIEE, LA LAREI w0,

12AF) 2K 10 R 11 95 2@, LA @E. Hhmie. BED
KEBEm. AEmE. REmfR. ARmRitad.

135 SR F %k, 7 S IRERFEZR 9 B 11 FHE—RHE L@
FRIE,

14. %Ak, HBARAEZER 13 5= FERTRFER 6 BB LST
B, P 3 R — AR EANRAREK AT SEQ ID NO: 2. 56. 58.
60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90.
92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118.
120, 122. 124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144,
146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170.
172+ 174, 176. 178. 180. 182. 184. 186. 188. 190. 192. 194, 196.
198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222.
224, 226. 228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248.
250. 252. 254. 256. 258. 260. 262. 264. 266. 268. 270. 272. 274.
276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300.
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302.
328.
354.
380.

304. 306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326.
330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352.
356. 358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378.
382. 384. 386. 388. 390. 392 = 394 A& &) /7.

15. 3K, EE5RAER 6a)d LB 7 FT A 3 IRAF R &4,
16.8FBRABR 12 ¥E L@, S, MOk

WAy, PridsE L mieAs mie i RATH.

17.75 4 3 RE MG BB AARRA G T &, MRS RGRAZER 645

MBS TRAFTRT ENSILAHHR TR BUTE LK TN, TR T % O

a) ¥R ZEHRFIZR 6 9HEBRH)TATRAHKTENILEITH
AT e EI iy $ KA e, L. B S MAE W BIE RS
RO ZF IS EAHFIZ S KRR X TR,

b) MZ Lmft. LR, HMRMAEW T, REHFAKEmpe. B8,
ML S AE M IE LT G miF R ER SRR EARE; 5
¢) IR F M L F KT R B BREEKF B AT AR A
MR LA FTE $ Fr bt e AE S it R B e et F e R B BRR A K
AR PAE R R B R AR A drsb AR IR & 69 KPR 4L
S B A FTE S F A RAE S A MBI A) , T HAT S AR K3
R IZALE Y R O FTIE % AP AA-H) 69 HF e A FEIH

18. 5K T D IMED TR mILF S ARGHIEDY T X, T

R 7k QAEA T R

a) FIE L& TIRFMBREE R AN IRIFHY, Xtk iR E
LIME DI REEBRAER 6 RS THAFRTEMHRE
B3P Ak tmiF R F 3 ned $ AR BL S R B RkAE AR 6k
Y, PTiRiE B FH ARG R OSSNSO B E T AHAT
Righ RS S BRAEHA, SFEAFIIREE RGP KL AHRA
ERAFEFRAYSEREEAGES TREBRG LSS M ETES
REEA TS RE 5; Fo
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b) BT ERERAA AR THNALEITALEIRGREZR
LA A A B HFHA
1952 FmevHans s A RSHER ZHFEk, Fridik
@A T FER:
() HBRAIRR 6 WHBBRS T EHRGBRYTEE, AT
BRYTTHRAR GBRLEERTH A E R A E =Y
e iR R R ;
(b) R EMTBHRFHTERFER 6 WHEBHSTFLIHER
2
(¢) WRAAZBR ST IFANESFEF BT RGE L8,
(d) AT miey RIEEZ B BT,
(e) MEEEAY T I MILTE HAKTF; Fo
() SRR TALLE =9, FRAEXE YW ERXEHET 554
RA g L mp b KRG,
2052 T mie b HmiuF s FARGHEAR WK Fik, Frdsk
Q34 T T3k
(2) ERIEEFEREMOHBERYT, FIEEBYTTUASA %H
ERBEEBTANIEL AT T HEERBERRERGZHL
B g i B, FERFER 6 HEBRSTEY 30%FE;
(b) FRLEALBR 5T FANES F AW mibF et 15 A
(¢) 18 E et RIAKZ NERHT;
(d) RZME T EH T A EILFERKFE; Fo
(e) b HBMHyTALEE =Y, IRARFHAELAEXERTHEH
AR AN E Lot A mibF SRR,
215 AR R 4BA-Mb 7 ik, Bk ik L3 A1 &R 17 3] 20 #1£—
R EETI, FHATHEATFRLGH X4l F &K 17 3] 20 F£—H
Fi e 6940840
22,4884, HAABAER 6 HHELTF. RAEK 14 %K. K

10
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Pl R 7 HHEBRMER,. RA)BR SR 9 PTG HIR, BRERFEL
17 £ERAFHRA RS F] . ARAZK 18 69108, RAZEK 19 X 20 &
AE T4, BRA)ER 15 R FiT 6 7T Rk A H 4K,

23RFER 6 (BB TH AR, ATERZAERAER TR
¥t AR 5T .

24 BRANZR 14 69 5 BREARF|Z R 7 9B B R RIRERF)Z K 18
K19 FEERZNABZHERAR, A TFTEZRBEEAN TR T AL S
15 da K 84

25. RIS #ALY, HEARAER 6 HEBRLST. BRAEK 14
8% AR ARFIER 7 M BMER. A ER 8 R 9 IR, RIBRAE
R 17T ERGERNIMFF] . RAE K 15 GFIK. RFER 16 69440 R,
AL BFAIER 16 69URAA RAIZ R 10 5] 12 P28 5% 340
FEXARIEARF| R 19 R 20 ¥ F kLT HEE =Y.

26 8 F)| &K 6 HEBRSTELZHY TR ETFFEF 64/
i, AN EAAEAERSHFEHFEILERERS.

11
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AR S ik

KO AR,

AERT B A, Hhmie. Hip, HPEBRRE /K E A
o EAMMILE RN T E. ALPETEERLST. %K. BBRMAEK,
HBAK, B HT. K. BEmie. HMER., TR KRG
Y. RAEMABR LS YA AR,

it RARAFEQRBEAE P L L Z Y g ZHT ZGERAT LT
AR RLEF, @i (2RRET) £dh, FAf. khfs ik, X
WAHFHRARA “Wamiddh”, OFENSTHEETELEE (A, D,
E. K. Bl. B2, B6. B12. C. 28. A ERT8), LHFEMUEAE
MRS HR (BlhethA £ F. BLFBL. 2. fosk. ILBE. 44 % U (S-
¥RFTHAR)); FH (EER. F2E. FTHH. THFHD. R-F
FE. (S)-BFBR. 8. FAFMRERE), Bh% (oY EEE. &
B, fFE. AERRALEARKE); AR BRI EEER. 21
K Fa g B5 B8 (32 MUFA, £ MUFAS). 3 R4e#8 B BR (3£ PUFA, &
PUFAS). 33 4H Frik IS B8R 6 KR8 BRI T 45K . I2H . BIHE.
BRI, LB, AXFRRERYE; B (FldotdE, W FE. RiE.
HEME. LEUE. . BERE. KB, REBRFIE, —4EeilE,
BiE. BB A FBRFEFE, 28, A TEREATFZ48), B8R (P
AAEBR . o-FRX—BR. FIEABR. SNTERAIER);, XUAF M E (Flke ook
W LE. B EAPAFT MR, 2REE. »HEE. DRESE. SRt
phyotoene XX A& HLE ), BAK (FleHAK. FREK. FTARAK.
ERE. RARBABEAR ), HEE T (FlE4 bt X XET); B (4
4o fig BB, BRBE. & & B, IEE. BB 88 ) F AR (3¢ Kuninaka, A. (1996)
«Nucleotides and related compounds), 561-612 & . {Biotechnology) % 6

12
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%, Rehm # % ( VCH: Weinheim, in Industial Microbiology and
Biotechnology) , Demain %, % —#&, ASM Press Washington, D.C. 1999.
Ullmann’s Encyclopedia of Industrial Chemistry, A27 %., Vitamins,
443-613 W (1996) {VCH: Weinheim and Ong) , A.S., Niki, E. & Packer, L.
(1995) Nutrition, Lipids, Health, and Disease Proceedings of the
UNESCO/Confederation of Scientific and Technological Associations in
Malaysia, and the Society for Free Radical Research, Asia, held Sept. 1-3,
1994 at Penang, Malaysia, AOCS Press, (1995)F Fiit &9 ) Hbibodh. B
#2 Gutcho (1983) Chemicals by Fermentation Noyes Data Corporation,
ISBN: 0818805086 & fL 54 X #k ¥ A& AT A Hfeftbodh. £ F FETH
A B Bl ik, A Fm T RFBEAH (FleBEERRERN) F. %
AR AR SR F ARG LA . B A BT 55 A 5] ) o BB
JUEL B A F A B B T RNME b R BL . PUFAs #)3ext T A& F 44 2
BB K-FEARMG T A, BTATOBRARGRY. MElF ot
PUFAs TAMGIHRIR (Hlded) F 5B RA B KARBE M AED R
A TEBAEMERARFEFBRERSBEREN—FREFEENST.

AR AMAESFEREORBNER, KBTI LGl E )
AR EIBHROFEEFERHNEN, EMNEA: RAEE. AR, ZEK,
B, A FfApmX Sk, AR TR L FNM, A2
RN REAEHN, B8] R E ML T 7 ikf s, AaRGRE,
R TFTRATERRRFOLERA SHJEHRABRPA BRI, XXE
FH BT RAR, FiA QA BT 2. HHEX
¥ E T KRB BARNA WG SRAA . Bsbh e Eid £ F AR,
X RAFHG T RAARANBE AT KRB =Rt d ). AR, FHIBR
Foth £ ARG M AR, Tk >0, FIAMZAR RS S LA >
REMRZGFE, ZEFRA NIRRT 6B AKAAE W 69T R W An
A&t ) AL,

FAEMME RGN AAGES A EE LB, @R NRENRMA

13
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Y. CRBLEREBTLRT FA—RIEE2GLEY (A% AE. &
B, PUFAs ) X EMAMRER. R, REZEHA T ZAERZE
T W AR R AL Fo R AR 4G 7 .

FHITUABIZRATEEFWERT P, HAKALESHE PUFAS
GHL & KRAAEA =, R FEIAE FHmF ., Fliolid (Flders
FH)RTEAAXPENE. 3B R T, HAESGHY A ZBEY
(do#t FRHEE) REH K ERENAS WA A, HliohEl. £F.
EHEF. XK. R, ABERALE, 22 REAHFETIRIGL
RAH¥E. hRIE R RGEHHYLIETEE, CREALFTRTH
ERT FAE—FINEZIREARG R . 5480 B T A8 b K F X EARHMHY .
R, BBEZREEF T F AR T O A A0 B F ik,
RGBS RRRRELETE YT (Hlde Cp R & C-54 3 RiE
FefS BRI HEL) L 2R T,

BARNANREZHNRRERE, TEATAHAIRRBEREUARAS
RIS Y (G RE A ) RAAKR. 7 I EAEFe —WE4E 4 38 4H)
JRAGATRSfFEAMN T, EEAINIFAETHEHME. REBELRH
8. Blie X B A 1999 SFHHT =T =F Z bl fe 3G 5 . PTiE R R3E
HAHHROIEE, oHREE RN T2 50 2R HH AR A
o EAEFAE R, BT RABYGHAEMAN EH Y 36-40% 4735
8.

A SeFe A T Ak PARB TR B #94h3E R b fe RA0F 08 BB, B b,
Bl de iy F 2t R 64 B2 B BF KT A ARAR GG B R S A o sl R ok R 69 5T AR
ARG, EARERTRLELA R HBAEE, HHZAE R
raf R e, CNR T 3 MM EHRSRE ST, 59 PUFAs 8% A
TS, HAHf ik Lk, %R 488 0-3-Fo/R w-6-F8 B B2 3h M4
HAALREETHEEZRYy., LTARXRSYHEETHER, NIEERMH PR
Ak &b T BRSNS RaFe 0-3-N8 B BR, VA bR 64 B SRUME; Bk,
Bl he s % R FfE By B de —+ B SR B R =+ AR A B Ao AT A R A E] T

14
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BOURHF A A B A

e BT, BAEE (WBAEFC. AT B2 ALAE L B2) —REX
BT ERMEMET. A E C—RTALESER 52 RF4 KM
AEDIICTRGBET T A, EA—AFFEPHELEE CRETEK
BAF, BFHABAEY (4% A7 5 (Arthrobacter) . H FHEAFH
(Gluconobacter). ##F & (Corynebacterium). 424F & (Brevibacterium)3k B
X KB (Erwinia)Z A 84 % C, #A X B2 F%4 % B2 XML BT
12 JA) $ & 4 Jo 3F F84T B (Bacillus) . 4% & & (Streptomyces). A7 8L
(Citrobacter) . 3t & 14 K & (Klebsiella) . 7 B & (Propionibacterium) 3,
Ashbya = 4,

BEREFTE A BRI F TR FESMEARREAEE EAHEY
MPSE., FAEERTEZNRARBAEKREMA. ddk, g4 5 ERY
IR R Z A BRI RGBRY. SHNENLAE E LS55t gl A0
%, TRELEANCIEREEG AR MA B TR T S AR AR/,
BAFEEHZEALFGYPIIRAELERFIRA, EXRRLBGELEE
E ¥, a £FHNHB BT AYZREMAERY “Fbith” ——R%
RILARZTHOFHXTREAFNNOREBGRELFRY . B
A F E S WERY IR T AL At S5 A 4 A4
B B QBFME. AR ARS —FREMELE, R OIENEE.
MREBS - F P EUREDRETH—HY. AT N ECht
FAR, BASTZHIIRPHEET AR, STAMBALEE A, F
AARELHEFTERFGEIRRESSAEE A, STTFFHA. @R
BIKIEE . BAX TSR RGN LTS, HA 5 A TUFNRZ L
R EAARARIUBL., BAEE A BITAED T 2 A TR ka3 sk 240
Faih 57 BRI AL e R Frib I B G BRFIF P . £ A 2454 S #F
MTEAIRRARGETREATHTF, ZIERROERTE. AN, &
XK. MMERFF s T,

BEb, 25 A%t % (w%BAEE C. B2. B2 RBEAEZE) AL

15
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AREVELRSEZNRSFEARN T EEFTEES. HAEFHFELAE
RAFEEGLEFORERNGEDRARF %, FFEBEDHZ R RGRBLESE
BARRALE .

XPF M ER-AEH KTk, QBT 600 MIRR, -9 F
P&, HERaERtHE. ARF M ESZOFERRFREY, H5%
R Y—RAZT REEDGRE (ZEAER M FART ). HEHK
ME, AT P ENATRARA AN RAEE A TR, FREHE
WEEE P E—H, AT M ERBREAF —— B HFRLA T2
kA (B, AARMSIERR) 695K,

A B BRAF AT S @) A N R I F FING TR B AT AR HL &
D EDNERE, BTUARZIME FEIFTGRESWEEY . £, T
ARG HERNEDER—FT RS mE S (FlhofE . Mtfad g
Jek. $®AX. BBE) IENAIAAG AL F 5B REH, KM
SRR AR E N X AR, B E TR T RS WERE, Hitmig
2 ST e AT R G aa AL F St RE )

FRABATHS TSI F, GRS, FHAM. ks, $lHk
fF Lk, 42D, L-FTARREK. L-#HEABX L-# 2B RABA T 3hHs
Ak, SFRAKR: SRR, TRR. FERR. MEAR. FAEK. ¥
REBR . BRBR. KRARBRFERBMNHILIDREANRALFRRKERETY
MAEEE, H2R. L-TARBRRERBAA THEL L, 588k,
SRR, TRAKR. FERAK. LR, HEAK. HRK. 228 HAK
A T4 gfatbtdl, FRAK. ERBEMFD. L-FHAAME S ZEA 6
42 ¥4 Aa 7] ( Leuchtenberger, W. (1996) Amino acids - technical production
and use, Rehm % (% ) Biotechnology % 6 %, 14a &, VCH Weinheim ¥
# 466-502 R ). H3, REABUYAERBEBFEER, 4= N-TBFH
BB S-RTFEA-L-FHREBK. (S)-5-# & KB A Ullmann's Encyclopedia of
Industrial Chemistry, A2 #., 57-97 ®, VCH Weinheim, 1985 F £ i &4 34,
T RITRER THELL, AMGARFEARR, AREEZLE

16
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RAB A, LEHK. FERAK. TR/HK. HABR. YRR, A
B, RARAEK. FAHK. CABPHAR. ATLRARSE, £5FS
AL HPLLEEAREZLEARR. REBQRLTEHLHLTERE
B, XHREZERAFRREALRRIUSATTONEE., XERQ A
EARANRLAR, LT —BEKTHAERS, BREELARIZKEY
iX gk B BR ) H AR S48 A R AN AT IR SO F RIAAER,

R AR L —F HLRAR, LT 25cin. ©M
RAEBIOREEEG T ET 42 NEGRKBY TR, #lde L-F AR,
L-Z R X L-B R, FESR, Bl D. L-FHAREK,; EBER @0
B M AR, Fl3e L-RRAHK; fok T RPALE IR mb L B2
Fh, FAmB OB KEFEEFREGHTER T, #H3EAF=
B AR TF Ao L-HRARR L-2RARG S ABBITE
(Corynebacterium glutamicum). H-fnid i % B8 = 4 49 RILB A Fde -7
BB, L-EREM. L-RLARBA L- X 8RB,

RARBABAREZALCMNAGEY (@mE ) PHAYSRCHAS
FAE, OB RABRAWNERAIAT T 4 M Umbarger, H.E. (1978) Ann.
Rev. Biochem. 47: 533 — 606.

C4ril L BB B BRI RS ABAEHE L RLAR. TSN
FEER, FIALSAFT R —HAATEHRE. FEHERBETUASTRLT
RBEQEAT B8, FloBlHEREME,; KX TEREFEAESDY
BARF @G, L BetBRE;, XTAEHHERE, plrddE
TRBEMN;, RFBEBEDARASHANERERE., RAZRENEA KX
BARRFRAAFCA T EARAR., 2B THRAELET RAHH
mALF o A —RITENNAMO R ERER. AKX TH 4ERmE, &
HFEE, ABFRTREBRAFTEBE DGR, LLET AT
BB T %, ARXFr 7 KAFE) Bl 3ot iRt ¥ (Jo F AR 49 K4 o
FTEFTHRAKR. CARRKK. EXRHK. N-LBAETRK. S-ZRFA
BB FBEERBR. 2-8JA-5-heprenoitic BY . BNKFTAREBEL. FTHARK. T

17
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I 7% B T B (sulfoximine). methoxine. 1-BEAIR/RITRE ) A IR AL
HADPEZHRARBHERBEF LS BLFER (I L-FRARE ) ¢
Bk, Rin, XBERRTAFTRARBRYG T HHEREANLFEREREEL
FeF L, BRENAENLRESKESRFES.

Zeh ( Plant Physiol., 127 %, 2001: 792-802 ) #%:i& 7B it S4e by R LK
RIPH FEBBSBRRGLAEHD T H TRARRSE. X REKHF
REABEMREN T HF AR TRAEIK. ZRAETELE, BEH
SCIRVA B Bt 7 X ATn 4], TR LA RABREREr, BHMK
14 K, |

US 5,589,616 3§ 7B L EARFriEMh T ERELFrt MG HAR
GMRmEHS T FARK S HEHRLE. WO 96/38574. WO 97/07665+
WO 97/28247. US 4,886,878. US 5,082,993 #= US 5,670,635 #4457 ix—7
k. RERELELTINA LR TRY, EHHFERET ARANEERRS
Bk, FridBEaRREREEAHREBELEBER. RELAH (LB ERHK)
B A R T WO 95/15392. WO 96/38574. WO 89/11789 3% WO
93/19190. ZEXFHATREBAE DS RERT HHFE (ISR
BMAEE) AN, XIRREEDTHAR T ENRE. REHEDT
BE BT 04 Al kAT T EP-A-0 271 408, EP-A-0 271 408 &% T %
T A SR ) RIRBE A Mo IR 12 F X s B 0 3 ) A B AT 4.

HFk, CBIYHEENREARENSRARFH FTRLAB 46
Bt T4 DNA AR F kA Tt = 4 L- BB o947 E B AR,

TR, XFRABHALFBREFLNM R ETLILEN. L-FHA
REEAE 2 T AR B AR ) de AR sk ULER L B AR E L sk A RNA #= DNA.
48 BB A Ak TSR SR F AARBRS #4 F 2AE A M 24
3T EBEBR T BRAEFT TR, A4, L-FHRRBEAI AT IARIE 6947
HAE R
RARRFHHAG RRRR LR T LTRSS, XIRLE
8, B A Bl de it P A AN LR RS THISIMHE R T 2R R,

18
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BT HERERERARA R B E, £&F KRR T RE R BRT
B G R IR R A, BRI SR AT HANA
FI 69 BT 88 F M6y RABR . RN e X e 2 F R ARSI B X
HERBREARA—FTRILR. ORI RT W X2 RAEB LT
B RAT, ABEBRERKRE. P, BT RABRMNBEER
W, LATEHRIIRE -HREAZTRAEBRRTEHHFL. ERALE
(HleBEOGRAFE) T, FIRBREO TA RN FREBEIE A
PR R R, PR RS BF oM R 4818 BN AR & R B R E.

B A RIER A YR SR, AR BURES AP THF X,
T i 5o a‘a SAIS Y, BRI AT HAEL. PUFAS %),
XBRERRIRY “HRBRLR” R “BHRHAE". ERINBEZEELRE
FAIPIT A R B AL ) R S B A 1T R R TR R e R,
KB QLIER AN BCRKARE -3 BB (TRTHL X, BATH. X
i, ZEBREMN) RO EERELRR XGERTHERLE.

MEBRAERAE, EFAAGETARNSA LT EEREFSIHRA
ARBAERAF S FREHARRM BT S (o REBR. $4F. HHEK,
%#ﬂ? F%. PUFAS &) #4504 Y (AWM RHY ), AT ZHEL

Rl 898 St A R F) W s AN R e A A

E b AL A4 B GET LG RBA AR L ERBREFIYRALE
EE RIFFH B TRRGREM BILE R B0 7 %, Fridmibs b
R AR (EAMK. HRAR. HAKR. RAKR. BAKR. SAR. H
BB, HARKR. LAK. AR, FTRERTARK, HIRLFERAHK,
WwERRKR. WA, RAKMKR. BRAK. A8, 448, FEAMIE
£, BAMAY (Wit FAE. ZFBIMNE), £EE (. o-KB-

FE ). AABR (HefTERBR. SERBMARINTER). £¥MEME (p-¥
FE) F.

AL RB I RBRLATE G RL AT ik Fa A B K F T RAEL

HARFATZR M.
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Bsh, AR —AK#FTEY, REAVFTREAEH BILFRNFT %, £
PARBILF R AL AT ES —F4: ERB. HEAR. HAaMK.
RAREK. BRAK. RAK. HAK. A28, 288, 448%. A 5L
B, TR, W8T, LFE. JLBEE, FIERBE. ERB. vAFTH. ok
FE. B-AFE. HER. REBRR. B, T, 34-—BXHEE (=
DOPA ). 8B B-3AF M %. Bt, KEXAFAHIEA B RIE Kb
= PR A ERR. AR, HAK. FARK. BRAKR. HAK. H
RE. FRBR. L2B. HAK. FEABRFEABOALR. & 4
T oA FHAF AT EAE. L AR, REBAEEBRGIE
B, L f MR, FREFFTROAIER. Rk h4-F4E. B, 34-
ZEFXAZB ( =DOPA) # 8- F F E LW REH EV HFF. =F.
WA RAATE § AR GA N HEESH 6. 7. 8 APk A ATE M.
BRAREAA 10, 11. 12, 13. 14. 15. 16 17 RE Sk AT E LW
AWM. Ht, RIXFEANKE WHahFR” LFREHE ) —Frik
BUA T8 megtmit s & BRBR. MARR. HAM. XAHERK. &
2B, REABR. HRMK. ZREK. L88. 948%. A28, S48,
ARTAE. AR, WUBE. MTHRER. FRB. vAFTE. A2 FE. S-4F
B SBE. Ke$ER. Bk, T8, 34-—E£XHEM ( =DOPA). #Jg
BA 3% M E.

E—ANERFTEF, RiE FoibFR” 2V —Frik AT oLs
#. L-ERH. L-FHEAR. L-HREK. L-XARK. L-BARKR. L-ARK.
HEBR. L-FRE. L-288. L-S&%. L-FAZRE®. L-2&8%. #5F
M. EFHE. LB, 3B, ERE. vATER. A2 FTH. B-£FE.
HER. KRB, B, T8, 34-—BXRABE ( =DOPA). HE58A
B-AF bE. AUAPLETRKE HaFR” BEEHIARSE Lk
LM (RARZEAR) £o0TRLeY. L. BBk, At
AITET, RiE BahFER” REBHARERSEGRELHE )V —
ik AT B L-ERB. L-HEE. L-HAK. L-XAE8. L-

20
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BRAM. L-AKK. HAR. L-F &8, L-Z88. L-44%. LA 24
BR. L-F=&RHK.

Hb AL AP B EMmiuE Rt Fik, MRG0

DEFALD AL —AREANHSFREK® 44 SEQ ID NO: 2. 4.
6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38.
40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 7T8.
80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108.
110. 112, 114, 116. 118. 120. 122. 124. 126. 128. 130. 132. 134.
136. 138. 140. 142. 144. 146. 148. 150. 152. 154. 156. 158. 160.
162. 164. 166. 168. 170. 172. 174. 176. 178. 180. 182. 184. 186.
188. 190. 192. 194. 196. 198. 200. 202. 204. 206. 208. 210. 212.
214, 216, 218, 220. 222. 224. 226. 228. 230. 232. 234. 236. 238.
240. 242. 244. 246. 248. 250. 252. 254. 256. 258. 260. 262. 264.
266. 268. 270. 272. 274. 276. 278. 280. 282. 284. 286. 288. 290.
292. 294. 296. 298. 300. 302. 304. 306. 308. 310. 312. 314. 316.
318. 320. 322. 324. 326. 328. 330. 332. 334. 336. 338. 340. 342.
344. 346. 348. 350. 352. 354. 356. 358. 360. 362. 364. 366. 368.
370. 372. 374. 376. 378. 380. 382. 384. 386. 388. 390. 392 X 394
FERTAM B ORI RR B AN ER, Fo

(D) ERF LT EEY T F A G miF B FiAZAY,

ARAB TR “BA/0L” ATFHAALEIRBIE, 2K, $&
KA RELGE, ERHRGFERFI—FrR S L, 2K, $8&
KA R4,

ik 7 B L QHENEN A/ TRAIERFAA ez it P
KA S SR ENE RN T R, KiE @K FBURE E D 544
F e, X—F BFKREH B BT S E DA R — ik, 5
—Z BT R 6L 5% 2 100 % 4L E X, Kk E A 10% F= 99
BIEEAN. E—ANEHFTEF, bEH20%. 30%. 40%. 50%. 60%.
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70% . 80%. 90% . 95% X 99% R £ 5.

HAWR, FLEHRBLESRGFTRIIRIHBNERNGERFA,
Ri& “Higeg” R “REG” BEWTEAHLFT K, HahkFae T4
EVRZH10%. 20%. 30% 40% K 50%, HhLEYV 60%.. 70% . 80
%. 90%3X 100%, EAiL 150%. 200%. 300% . 400% 3K 500% , Ffik
AR ) dod8 5 KA S BT AT B G R E AT A A, PR %
8 /KEA 42 SEQ ID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24.
26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64.
66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96.
98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120. 122.
124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144. 146. 148.
150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170. 172. 174.
176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200.
202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222. 224. 226.
228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248. 250. 252.
254, 256. 258. 260. 262. 264. 266. 268. 270. 272. 274. 276. 278.
280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300. 302. 304.
306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326. 328. 330.
332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352. 354. 356.
358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382.
384, 386. 388. 390. 392 & 394 AR89 Z G AT AN B e & Yt bk,

AALITE I, Efl g F A E £ X 40 SEQ ID NO: 2. 4. 6.
8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40.
42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80.
82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110.
112. 114. 116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136.
138. 140. 142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162.
164. 166. 168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188.
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190. 192. 194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214.
216, 218. 220. 222. 224. 226. 228. 230. 232. 234. 236. 238. 240.
242, 244. 246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266.
268. 270. 272. 274. 276. 278. 280. 282. 284. 286. 288. 290. 292.
294, 296. 298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318.
320. 322. 324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344.
346. 348. 350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370.
372. 374. 376. 378. 380. 382. 384. 386. 388. 390. 392 =X 394 Bt
8 FLBR %, -& 4 B¢ & (Kluyveromyces lactis). #7&! [&3kE & FH(Cryptococcus
neoformans). #LA&4£78 % (Neurospora crassa). & AR R3EFH & (Penicillium
marneffei) . & & K £ & & (Mucor rouxii). % #§ & (Schizophyllum
commune) . & & 3] ¥ 78 -F B (Paracoccidioides brasiliensis) . 8 # &
(Aspergillus fumigatus) . ¥ % 4 #F & (Suillus bovinus). @ R 4 8 &
(Candida albicans). 2 X AKZ(Trichoderma reesei). #% 47 % & (Ashbya
gossypii) « f#% Ji§ BR 1K, B% & (Yarrowia lipolytica). £ K Z# # (Ustilago
maydis) » # £ 3£ 7 5 (Emericella nidulans) . [ i# /& & (Trichomonas
vaginalis). =r+3 %] & 78(Colletotrichum trifolii). > & # % & (Blumeria
graminis). 2 2 M 45 & (Dictyostelium discoideum). Bk /& %4 (Saccaromyces
cerevisiae) . £ /B % 74 B4 & (Schizosaccharomyces pombe). # k& X &
(Entamoeba histolytica). #%(Oryza sativa). B & ¥ (Brassica napus). X
Z.(Glycine max). #¥ (Beta vulgaris). & AktR(Lotus japonicus). & A #
(Zinnia elegans). % % & (Zea mays). B"% & (Cicer arietinum). # &7
(Arabidopsis thaliana). X % (Hordeum vulgare). #8¥ (Nicotiana tabacum).
R 38 4% (Gossypium hirsutum). 3% #i 8 (Physcomitrella patens). Fucus
distichus . Medicago truncutula. A (Homo sapiens). Caenorhabditits
elegans. Tigriopus japonicus. K% E $F(Rhopalosiphum padi). 4> X (Mus
musculus). Discopyge ommata. J%(Canis lupus). ZJE R 2 (Drosophila
melanogaster) . K bt & 3% 3% (Anopheles gambiae) . A2 M & & (Aplysia
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California). Ciona savignyi. 3% 3% #/(Ciona intestinalis). & 3 %=
(Hemicentrotus pulcherrimus). 244 ¥ % & (Giardia lamblia). %L /& &
(Gallus gallus). %t & (Brachydanio rerio). 3F# /A$&(Xenopus laevis).
Xenopus tropicalis. H 427K & (Schistosoma japonicum). 2 & K f27% &
(Schistosoma mansoni). K &8 A & R (Encephalitozoon cuniculi). BK
£, & (Wuchereria bancrofti). X% $(Cavia porcellus). ¥ (Sus scrofa).
# % .(Rattus norvegicus). F KAF7-F & (Pneumocystis carinii)3 X 4298
(Pagrus major)& @ MK T HY R S H mLF R4 T,

MNARKAME, RiE A" ERITALERAGEEALY, £
WG BB H RN IBEY . HN, RiE “Sh¥” ERITHREEME S5
RAEAFHY,

SEQ ID NO: 1 (YNLO9OW ) ¥ itk @ BRIBBFH 55 X & F
Madaule %[1987, “Characterization of two members of the rho gene
family from the yeast Saccharomyces cerevisiae”; Proc. Natl. Acad. Sci.,
USA 84(3):779-83], 4% 2 rho2. 3B ATk fo X 0 5 ik F 48 5 64 FiAT
FACF 5] —H 4% ras £ GTP BE4) rho/rac LK% IELE GTP B8, %
EOQRTAEBRB MR T IMELR T REER. B, A—AEHhF
R, AEXRANT iE QIR GBRIBBF “5aRuE s ImemEi
X897 REFHRELR 24 (Bl K7 ) AT F A w6 AR,
Rk I KL ER T EALTRAR (HANRATRELEDWILEHR P
BRESH XL EZAR) R EGAR., XA ERT it
F R mHEAA AR RR S L LY TN,

Rif “APER” BRLXAZQRGENE., H5RE “Lipizp”
AR, RiE EW BAAFTEFEAQRSHEETHRE. RiE Lt
M Rk PR Rk, HR, BRREER T T RREG R 8H L.
HEFOXBTAH . DNA CRFk. BREZG . THEG AL
KAV I, SEQGRBD YR T ERAWABEG R GEG K LA
Befdh, RiFEAMARY) “RE” RO EARMFLHT (Fleiz ki
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£t HWEHE ), HARBEF ELENEBRAFERML (FlReidid
AL TEFEZ—), £A Y. AR, BRI ERERETRGEZARATES
—FF R AR E. RBLTEBA RN F M 1515,
P R A A R TR B0 Koo K AR R T . BRALY, HRLHE A YA
A A AR B EVH 10%. FRGAHAEY 20%. REED 30%. &
FIKLEDV 40%. 50%. 60% - 70% . 80% . 90% KEFH, MAMLE Y
150% .« 200% . 250% . 300% X E .

AXBEHHE ZDTUARAETEY, RERZDIKTALRE G
FEMAENARTHELFERBEERLSENRS. F RAATRE “F
Y7 BRITRAENEREEGFI T HERIRI X E G FINEARS
B RREGEMFT . R, FMUIBRRAARTH, B ZWELER T
AR S RGER, F (R4 ) L4 54 SEQ ID NO: 2 Ffik
# YNLO9OW & & RARR (4 £ M oh e, £—AKAEFTET, SEQID
NO: 2 Bl AR EA AL MEMF R AEBEWAE A4, ot
#AtFH(Anacardiaceae). % 52 FH(Asteraceae). 47 FH(Apiaceae). #AF
(Betulaceae) . # ¥ #} (Boraginaceae) . % & #}(Brassicaceae) . R AL A}
(Bromeliaceae). & AKJNF}F(Caricaceae). X FkFH(Cannabaceae). 72t}
(Convolvulaceae). FF}(Chenopodiaceae). # 7 #(Cucurbitaceae). F I
#(Elaeagnaceae). &5t #(Ericaceae). X #HFH(Euphorbiaceae). ¥ 4%
#F(Fabaceae). M54 JU¥ #H(Geraniaceae). R AKFH(Gramineae). #A LAt
(Juglandaceae). ##}(Lauraceae). &#H(Leguminosae)3 L #FH(Linaceae)-
BEAERTH, A5 —F#FETY, SEQIDNO: 2 44 F Z 42 LA AT
RAEYEMF RO BEANE ZH. £ —F#HFTEYF, SEQIDNO: 2 #§F
AMREARAMNERAROEBNE 2.

JHUF] R AT XA P
RARRRE, RAKFLOEOTAS KERARENEQRAK
3 Mokt BB KA ET RADIIAIH (SRkH IR LI mIE)
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o SRR E, BZEAREA 4 SEQID NO: 2. 4. 6. 8. 10. 12.

14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44.

46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84.

86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114.
116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140.
142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166.
168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188. 190. 192.
194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218.
220. 222. 224. 226. 228. 230. 232. 234. 236. 238. 240. 242. 244,
246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268. 270.
272. 274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296.
298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322.
324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348.
350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374.
376. 378. 380. 382. 384. 386. 388. 390. 392 X 394 YA EKAR
WAFEM, NEGRRSKEA “4o SEQID NO: 2. 4. 6. 8. 10, 12.

14. 16+ 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44.

46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84.

86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114.
116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140.
142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166~
168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188. 190. 192.
194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218.
220, 222. 224. 226. 228. 230. 232. 234. 236. 238. 240. 242, 244.
246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268. 270.
272, 274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296.
298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322.
324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348.
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350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374.
376. 378. 380. 382. 384. 386. 388. 390. 392 =X 394 FriE 9% &K FT
ARBEHEMER"., EAHP ST, R4BELF 3 SEQID NO: 2. 4. 6,
8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40.
42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80.

82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110.
112. 114. 116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136.

138. 140. 142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162.
164. 166. 168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188.
190. 192. 194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214.
216. 218. 220. 222. 224. 226. 228. 230. 232. 234. 236. 238. 240.
242. 244. 246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266.
268. 270. 272. 274. 276. 278. 280. 282. 284. 286. 288. 290. 292.
294, 296. 298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318.
320. 322. 324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344.
346. 348. 350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370.
372. 374. 376. 378. 380. 382. 384. 386. 388. 390. 392 X 394 A&
MEORGEYELREEEMN, &5 SEQIDNO: 2. 4. 6. 8. 10. 12.
14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44.

46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84.

86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114.
116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140.
142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166-
168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188. 190. 192.
194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218.
220, 222. 224. 226~ 228. 230. 232. 234. 236. 238. 240. 242. 244.
246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268. 270.
272. 274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296.
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298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322.
324, 326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348.
350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374.
376. 378. 380. 382. 384. 386. 388. 390. 392 =X 394 FriX ¢4 FLER % &
$Era, AR, ARERE. BRAEFE. EBHKLILEH. &4
HE . CBHINKRRETH. BhE. BEFFE. 9RLBEE,. ZRKRE.
WETAAEE. BIERREE. 2RELE. HERBRE, PEFR, =rt
Frfe, SEROBRE. EARAE. REME. RERAMET. AR
TH&, B RNBE., K&, #X. gk, 98%H. 254K, BE¥a.
I K E A HAB K B2 . Fucus distichus. Medicago truncutula.
A+ Caenorhabditits elegans. Tigriopus japonicus. RKZ%E . K.
Discopyge ommata. 3%, B LR #8, R bt B8, Im ) % % Ciona savignyi.
RIEEY. DEERE, ZARE R, LR, L&, EM/RSE. Xenopus
tropicalis. B AR R, FEARKLR K, REABREARE. BRER. X
2R FH. BEA. FRIFRET ZF/IAXOLE\G TG R4LER £
10% « 4£3% 20 % « 4F AR 30 % . RARLE 40 % 494044 A My 76 M B E M,
WX B G RS PR E B RAMRILE W E MR GBAGIXER G R RS R
B 4T R 5 ZAR F) RARAE

ARIE “RFH”. “EFeG7. “Apey”, GRE7, BB K P
Xe” GREY. AWy (R, FHF. R, oF. F) X@e b
B GEE, FTERER. ARFIEBIRLAAFHERNRE
KRN, RARZAEERTARFTHLIEN, FELRRHEAR =)
BERABAFYHERRERARERZINE, CRRMTHDAR
FHEBRA I RARNKE. BRI EFERERITRGIHE. KiE
“1& YL BERY R “BRR” BRAEY. AWES (AR, AT, AR,

ot IF) R@ICFAREGBRGERE. Y. BRRBEEXTELAREF
MAEEG R . BERRSER, KLY BRI THRRTHLIE
M, FFETMRMTRAE ZHOREREE WA ERERE RE TR .
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BARBRAR K, CRRBTHRALEZHHEEBF I IABGKE. BT H
REFRERATBY . BRSNS L,

K& “RF” R “BA” FTERELEY. AWK (iR, #FF. &,
ot BF) REEFAAEGRREGERE. SRHFREBSALEEHEHR
HRE, RARZTARRFHLIEL, FATRMARZHHKTRL
BEHeG b E AL AR ETRIHATE, CEREBTHABER ZHheH
BASXARGKE. BIUIXBERERTRE.

ECBRGEE” ¥, SHEEBRARFHGER,. REKFIREFTX
Kt 64 & F R K ZARR A THEERBRATR, 55 RFLNRE
BT E, GIEFERXREGMETE,

RiE “REB” R “BAR” QHEFEMERERLPHRT R EHRSH
Frft, Bl TRTF @R E (meR), REWHRS (Jeiay. 7
T4 vt BEF) F, 2R R REANRRAT R (B TR S
), DR RE, KERZAEKEEEAE, BRiE EHARE”
R “RitHEENRE” FTALHFAN @i beymieNEE. —RAAE
REZLATFHEHAR mitbEihmie T 254305 FHBBEMATE
BB A5 8RR,

B, RiE “REF” R “BIR” ZIREHLEHABAS YRR
(Fl3m% K. BBRHST) XARALKAKH LT HTR%D mRNA 3 DNA
HEAERRA TR SR EK.

RiE “FAR”. R R “BF” TEREAFTUREBBR ALY
H—3a (e@meBRAL) RAEY, LERRBHRIEREL AT E 54
REBHBAEMSAAY . K, EAFER, FBRRXAZ GBI EY
H—3He (@R BERALR) RAEY (LERMAEDMREY ) 25 @b,
A M RSB B b, BRAREK A ik s RIMGIEAT AR MR B A
RPART ZATR—K, Bk, FAA, RIS EHLFEZ—HXK
T8 —8, BPRAARH AR ARG REHEERER LT RE.

ik, TR B ERMEH THAT. RiE “EUEH REBE2IL
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BE FRZ B WA &5, Bl RS AKki{t, THEAG (Flgd R
e, BE. R REEKR. REF) RE—X.

“BAE”. FTRY R CFFAR” Rk RARIE RS FTE AL I R
AL FEH L FAAEAT R 5 R KRBT R SeAR A4 2 £, dotm L35
MAg. R, A, LEARMEYRMAY., 22, SBRAFANEL RS,
HRA. ZaRARREET B L5 RLA G RATaARNL, 4Kk,
RiE B R KR “FAR” @R, mE, A834EY (LLE4
R EY ) FERERLAMPRE. wmit. BEXAEY (LL2HEY I
AY) EEAEELF—HHmies. mit., BESEY (LEEHM R
A ), ik 95%, AR 98%, # F F A% 99.00% , L E 4 54634 99.10%.
99.30%- 99.50%-+ 99.70%-. 99.90%. 99.99%. 99.999%, 2, & Z & F] — .
RARILIR T IR B RE MBS T RE AN AR & Wik iRaE AL
W EGE. B RBRFINZIS, “BRE7, AR K “FAR” 5
AERTHERGEY. MR BOB IS LT %, omB. @
B, (LR AEY.

RESFE . TRAFAYNRERLP S KRG ®ILTENF B 5K 5
RITREAE, XEEFR G THRGALALBELSTAE, XBEFRL
9% RREGILEE, Hl4ei@ 348 FHEL4 40 SEQ ID NO: 2. 4. 6. 8. 10. 12.
14, 16+ 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44.
46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84.
86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114.
116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140.
142, 144, 146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166.
168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188. 190. 192.
194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218.
220 222. 224. 226. 228. 230. 232. 234. 236. 238. 240. 242. 244.
246. 248. 250. 252. 254, 256. 258. 260. 262. 264. 266. 268. 270.
272. 274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296.
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298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322.
324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348.
350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374.
376. 378. 380. 382. 384. 386. 388. 390. 392 K 394 FFik 84K G KT
ARERHEORIER R DO REREREN. AEEAPERTL
H&, ARZOHmFREETHEER,

BRERBME T REA AL A FT Rt R R T 5 RL AT £ 49
ST BAREFARN, DB, AFRFARNTURIHGAY, £F
EERXH THRPAIFTAGHE ML FERRZRIARLARBELSTEAELE
AEQEWAZEEE, XTEIH R RAARXER W RERER, #)
o R XIH] . RERERESF . EIFH A RBFRA . A4
FARAIE] . ANFE WAL Y (I E ). IIARABRBREARSF, TiEiLH)
WIAFHEBERFHIAEERE OB THR AT ITHF 0L E L
RERSRARE =4,

Bsb, RS st h AL RF Rt £, Hik A dokr gt
HEALE RNA. DNA REGFARERRAEZAR (2 E. HEH R
BRAEORFERAR) AR EBERAFT AL AT L.

BE—AIGIA, BIECERAR (HleRLRESK) GBHT
HEXNEYARRBRY T . £ 7/ RAE FBE,

Blde, TRZZKRIBESTHSTFHERILER., WERALRNS
KRR AR Z TR RO AW AW T IRKRIA, MTEEERTHH
S, Rf, LTRIFEHEAEGAY, RRBME mRNA X
ARE AR T %A AR IR FHAFET M, R3IAk i 44 itk
RRMAT (eI EARHBARERLAT ) HRBRARRRSEHF XK
BHAEEEGRAR,

BARDEA TRAL AR TREAR Y5 RAB A Mo
BRIEZG R CEE (mEHEFE RS THAYEE) BAOHMERES.

RFEAKLAGRG . BRRFETRARR Y, Fliod FHREERA
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HARRE, WG THAALAERY>THAHEARERGREIET, XK
BT RAGEZIIRT RLA Z REZGEBTANAR, LT8R
81, Blded TR AELRE I RAAR (e -AHF RBRA ), IFRHS
ey, T EALTHEERRS THH THRLAEERSTHTH
FHEERAMANFIFY (WHE) ERIALT LA,

Mg, AR, BRE. BEREVWRLEREXTR. FERFAN
HE, ZREMK I KEEY 5%, FREEDY 20%RE Y 50%,
HAMRILEE S T0%. 80%- 90%RES, LILMFKLEY 200%. 300
%2 400%, RAKLED 500%. 600%RESZ.

REANZES T %M % BRE AL A % A6 pb7& b o] 4o 5264 F B
ZRK, BARME, MERQRESR (o mie Rty ) by kiL
B E 5 BA AR AL F Fo K 43R G 69 M RA Sy MK ey, FTARSE K47
eI LAk,

KiE “RZ” QBB ESMREBRMKTIANBBR I ANZ TR
AR R B K tmpe, BTZIP A7,

Bk, ZFTXF, KiZ “RFEH” LOIAE “TEN” X HHe47.
AR S B FE B R A,

%2R 4w SEQ ID NO: 2 Frif e4ERIEBEFF & /8 YNLO9OW &4 i i
K= SEQIDNO: 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28.
30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68.
70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100.
102. 104. 106. 108. 110. 112. 114. 116. 118. 120. 122. 124. 126.
128, 130. 132. 134, 136. 138. 140. 142. 144. 146. 148. 150. 152.
154. 156 158. 160. 162. 164. 166. 168. 170. 172. 174. 176. 178.
180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200. 202. 204.
206, 208. 210. 212. 214. 216. 218. 220. 222. 224. 226. 228. 230.
232, 234. 236. 238. 240. 242. 244. 246. 248. 250. 252. 254. 256.
258. 260. 262. 264. 266. 268. 270. 272. 274. 276. 278. 280. 282.
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284. 286. 288. 290. 292. 294. 296. 298. 300. 302. 304. 306. 308.
310. 312. 314. 316. 318. 320. 322. 324. 326. 328. 330. 332. 334.
336. 338. 340. 342. 344. 346. 348. 350. 352. 354. 356. 358. 360.
362. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382. 384. 386.
388. 390. 392 K 394 AT ML - GRB. A RIREEE. AT
E. LRREFE. ¢HKLEY. 449, eRIRETE. Ao E.
HEFFH. AR48TF. ZRAE. HE4F4EE. BERKEE, 2K
ZHHE. AEReT. PEFR. Z+EH8%. MEORRE. AEAWN
WE . BOBBE. RERERE. AREH R, B, BRMBEX, X&. #
. gk, BRH. 255 B¥a. b KL BE. Biis.
K7 8 . Fucus distichus. Medicago truncutula. A. Caenorhabditits
elegans. Tigriopus japonicus. K& . J &. Discopyge ommata. J&.
BRI, WLEES ., M #H %K. Cionasavignyi. KEE3. LEEE,
ZHRER, LR, L&, kM /K%, Xenopus tropicalis. E ARk
R, ZARKLER. RAREARKR, HREAR. REA. FF. BHEL.
FRIFIET RF/ R R LR ZORALF AU EDERRRZY, £—A
FHAFTEFTHAERTED 100% . 150%, RAEZED 200%. 250% . 300
% 350 %3k 400% , HFF|KELE Y 450% . 500% . 550% . 600% K E 3 &
W F RS,

3o R4 SEQ ID NO: 2 A& 49 BRI B8 & & SR YNLOOOW #9424 7%
RH2 SEQID NO: 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28.
30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68.
70, 72, 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100.
102. 104. 106. 108. 110, 112. 114, 116. 118. 120. 122. 124. 126.
128. 130. 132. 134. 136. 138. 140. 142. 144. 146. 148. 150. 152.
154. 156. 158. 160. 162. 164. 166. 168. 170. 172. 174. 176. 178.
180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200. 202. 204.
206. 208. 210. 212. 214. 216. 218. 220. 222. 224. 226. 228. 230.
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232, 234. 236. 238. 240. 242. 244. 246. 248. 250. 252. 254. 256.
258. 260. 262. 264. 266. 268. 270. 272. 274. 276. 278. 280. 282.
284. 286. 288. 290. 292. 294. 296. 298. 300. 302. 304. 306. 308.
310. 312. 314. 316. 318. 320. 322. 324. 326. 328. 330. 332. 334.
336, 338. 340. 342. 344. 346. 348. 350. 352. 354. 356. 358. 360.
362. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382. 384. 386.
388, 390. 392 & 394 FTEM LB L S EBE. A RRRET, HEikER
. LRAEFE. 4OKLED. 24Y. oeHHABTY. BuE.
FEFITE. BLEEF, ZRKRE. BT EE. BMERKESE. 24
EBH. MERBT. HlFR, =~ EZHER. [ Z9HFT. AN
HE . BRERE. ROBRARE. AAXHBR. B RMNBE. XKa. #
. gk, g0 H. 25K, BFa. M. KE. BE. kb,
KA . Fucus distichus. Medicago truncutula. A.. Caenorhabditits
elegans. Tigriopus japonicus. RZE 3. K. Discopyge ommata. I&.
BRI, WILLHES ., mM &R, Cionasavignyi. HIEEL. L KRR,
ZMRF R LRE, ha. FFH /R, Xenopus tropicalis. B Afk
R, ZARKOLE R, EREEAR R, RE R, REZR. F5%. BRA.
FRAFFTF R/ RKREBATORRAR AW EMERRR G, KL
FTTHEAFRORE, RERT THELER, wLEERLAR (ER
B AR, KARKR. BAR. FEARK. HEAK. F2REM/RERE).
AF oo RAB (Wl RB. AR, HRER LR, 15469 BLB 4 3,4
—ERARE ). RN Y (AT, MBERFEFE. %45 1
AFE. oA FER S-EFE). AR (M. FFBIERRK.
FERF B SmdB BR . RIEBRE . 2-B-HISBNABIREL ). K9P F & (o -3 ¥
&) REMNeyRsd.

BERXY, @it (RLER. EREAY, WwAHRBEDILHY)
TR F SR F WM E Y 3%, 4%, 5%, 6% T%. 8% K 9%
&, HARLEED 10%. 20%. 40%. 50%KREF, EFHHNHL 60%
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AL 70%A L. 80% VA E. 90%¥A L. 100%VA L& F & HF &Kk 150 %
REFH, 7200%. 250%. 300%. 350%. 400%. 450%. 500%. 550%
X 600%. ,

TAENTRFR G BFERTUARBEYN X /RS EEFK/ % KX
Ffoeet (4. BBE. BEAIBEF) ReEMNBRSHhELS. B
B, E—ARAEFTEF, @it (KRLER. FHhEE Dot St N
EEH) PHEBHXGKEHEMWEY 3%, 4%. 5% 6% 7%. 8% K9
%XEZ, HAKLEY 10%. 20%. 40%. 50% R EF. FEFHANKik
BT 60%. 70%. 80% 90% . 100% K EFHFEMKiLE 150%REZ, 4o
200% . 250% - 300% . 350% . 400% . 450% . 500% . 550% 3 600% .
B ES —R#ETEY, @ (LK. EREAY, HYIBEY
REEHR) FPESOHBLFERNKEEMEY 3%, 4%, 5%. 6%. 7
%\ 8%RI%XES, FHANMKEEY 10%. 20%. 40%. 0% XREFH.
FAFARILEZHT 60% . 70% . 80% .+ 90% . 100 % K F FFHZE ik 150 % K
£F, 22200%. 250% 300% . 350% . 400% . 450% . 500% . 550 % 3,
600 % .

EABTRIFENF R EIR IR TGRS LA KR
SRR N, R RESH e KX FFE# SEQ ID NO: 47. SEQ ID NO: 48.
SEQ ID NO: 49, SEQ ID NO: 50. SEQ ID NO: 51. SEQ ID NO: 52. SEQ
ID NO: 397. SEQ ID NO: 398. SEQ ID NO: 399 #2/3% SEQ ID NO: 400
FEHTTER AT 5 RGN, IR G R RGBT RAL
HBRS-T P47, #lded SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17,
19. 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57.
59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89.
91. 93. 95. 97. 99. 101. 103. 105. 107. 109. 111. 113. 115. 117.
119. 121, 123. 125. 127. 129. 131. 133. 135. 137. 139. 141. 143.
145. 147. 149. 151. 153. 155. 157. 159. 161. 163. 165. 167. 169.
171. 173, 175. 177. 179. 181. 183. 185. 187. 189. 191. 193. 195.
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197. 199. 201. 203. 205. 207. 209. 211. 213. 215. 217. 219. 221.
223. 225. 227. 229. 231. 233. 235. 237. 239. 241. 243. 245. 247.
249. 251. 253. 255. 257. 259. 261. 263. 265. 267. 269. 271. 273.
275. 277. 279. 281. 283. 285. 287. 289. 291. 293. 295. 297. 299,
301. 303. 305. 307. 309. 311. 313. 315. 317. 319. 321. 323. 325.
327. 329. 331. 333. 335. 337. 339. 341. 343. 345. 347. 349. 351.
353. 355. 357. 359. 361. 363. 365. 367. 369. 371. 373. 375. 377.
379. 381. 383. 385. 387. 389. 391 K 393 ¥ A T B ST RHE KL
Frid Sh e ) Z P ihy, BB RXRBMEM,

HRAKXABTmE, RiE “FoahFs” b RAM (EREK.
HERB. XOAMK. BAK. ZAE. HR8. FERBA/3 5858 ).
FFREAR (R, DR, HRBRLEBR ). BHHELR (o
34-—HKARER ). BAKMNEY (wtsT4E. PUBERFEFHE) g4 F

(- F8. B-EFERvAEFTE ). AN (WFRE. FTRXFER
BR). MERBR (JmsfiBR. RIBBR. 2-B-KISBMAEIEER ). £ F M £ (o
B-HF L&) RNEMYRSDLZOIEMENE (hBMERR. LML
B, BB AR, HERRAIRM. HMF T RER R SR R R,
RBAFRER . B AR, BB RE. A ABR. FEBHAMR.
Bt o6 AR X ALER S RBR ). B R BLAE.

BT AR T ERAGERO RS RE RGBS T AT &
ARGENEETRZESHHEILER (FRFNHERLESGNER
$F) s, PleRAERMEEY., BRETREPF EIIER LBk
#H (Bl A YR ), TUFL S mbER (wRABR) s
KRLY.

R “RE” REBEAHBEXNERR BERA B G FhREAE, &
FEEN MR mRNA ZAZBEQR. R, ZAFHET 03444 RNA
JmR 3 4E. HBR. tRNA. snRNA. rRNA. RNAi. siRNA. #&8%. kik
ARG . BRReg BT ey, Sl TEsmpiR, my. 8%
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XA

B—ANERTEY, REPHFTROHE-ANREIMTHE.

DREZEAR, HEABARBRTALRERSTFEBUEGRIALL
AEAR (#ldeBEA 4 SEQID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18.
20, 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58.
60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90.
92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118.
120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144.
146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170.
172, 174. 176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196.
198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222.
224, 226. 228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248.
250, 252. 254. 256. 258. 260. 262. 264. 266. 268. 270. 272. 274.
276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300.
302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326.
328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352.
354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378.
380. 382. 384. 386. 388. 390. 392 X 394 FiE ¥ B AFRXLEARS
A F R EEAR AW RN B GERBEGR) 5 EE:

b)#¢Z mRNA, FTi£ mRNA BT KL RS FRBHEEE K (54
A J2 SEQIDNO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26.
28+ 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66.
68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98.
100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120. 122. 124.
126, 128. 130. 132. 134. 136. 138. 140. 142. 144. 146. 148. 150.
152, 154. 156. 158. 160. 162. 164. 166. 168. 170. 172. 174. 176.
178. 180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200. 202.
204. 206. 208. 210. 212. 214. 216. 218. 220. 222. 224. 226. 228.
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230.
256.
282,
308.
334.
360.
386.

108+
134.
160.
186.
212.
238.
264.
290.
316.
342,
368.

232.
258.
284.
310.
336.
362.

234. 236. 238. 240. 242.
260. 262. 264. 266. 268.
286. 288. 290. 292. 294.
312. 314. 316. 318. 320.
338. 340. 342. 344. 346.
364. 366, 368. 370. 372.

244.
270.
296.
322,
348.
374.

246-
272,
298.
324,
350.
376.

248.
274,
300.
326.
352.
378.

250.
276.
302.
328.
354.
380.

252. 254.
278. 280.
304. 306.
330. 332.
356. 358.
382. 384.

388. 390. 392 K 394 FATE R ARREF R AT R B G A Wit
HEAR) REFZDRGDEARZHBULERIERHRLAZTOR
4 mRNA & 5 & &,
ORZEFARMER, MEATARBRTALAZRYTHEKEY
RAEARBHMERERGEILAEGK (FldefF 4= SEQ ID NO:
2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34.
36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74.
76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106.
112, 114, 116. 118. 120. 122. 124. 126. 128. 130. 132.

110.
136-
162.
188.
214.
240.
266.
292.
318.
344,
370.

138. 140. 142. 144. 146.
164. 166. 168. 170. 172.
190. 192. 194. 196. 198.
216. 218. 220. 222. 224,
242. 244. 246. 248. 250.
268. 270. 272. 274. 276.
294. 296. 298. 300. 302.
320. 322. 324. 326. 328.
346. 348. 350. 352. 354.

148.
174.
200.
226.
252,
278,
304.
330.
356+

150.
176.
202.
228,
254,
280+
306.
332.
358.

152.
178.
204.
230.
256.
282.
308.
334.
360.

154.
180.
206.
232,
258.
284.
310.
336.
362.

156. 158.
182. 184.
208. 210.
234. 236.
260. 262.
286. 288.
312. 314.
338. 340.
364. 366.

372. 374. 376. 378. 380. 382. 384. 386. 388. 390. 392
A 394 FTE 9 F QR B E R W AT I 64 A Bt e B G R R & AGA,
SIEARAL I & & R 4 ) R 2

O EIRBZNFEAORALOARIALHRE FRIRL, kg
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ARBRT AL ALERLY THANEQRIAEARIZH B FELERGRE
REGMR (#lie B 4 SEQID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18.
20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58.
60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90.
92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118.
120. 122. 124, 126. 128. 130. 132. 134. 136. 138. 140. 142. 144.
146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170.
172. 174. 176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196.
198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222.
224, 226. 228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248.
250, 252. 254. 256. 258. 260. 262. 264. 266. 268. 270. 272. 274.
276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300.
302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326.
328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352.
354, 356. 358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378.
380. 382. 384. 386. 388. 390. 392 X 394 KA RRIELR EZWHF
EFRBGEMFRGEAR ) RERL;

)BT EAEBREL LT R —FREFHIRFFEFHREG R
EH, TARORKT AL AERY TRANZ AR REARSHmF
s AR RO (Fl3eBEA 4 SEQID NO: 2. 4. 6. 8. 10. 12.
14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44.
46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84.
86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114.
116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140.
142. 144, 146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166.
168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188. 190. 192.
194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214, 216. 218.
220, 222, 224. 226. 228. 230. 232. 234. 236. 238. 240. 242. 244.
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246.
272.
298.
324.
350.
376

248.
274.
300.
326,
352.
378,

250.
276+
302.
328.
354.
380.

252, 254.
278. 280.
304. 306.
330. 332.
356. 358.
382. 384.

256.
282,
308.
334.
360.
386.

258.
284.
310.
336.
362.
388.

260.
286.
312,
338.
364.
390.

262. 264. 266. 268. 270.
288. 290. 292. 294. 296.
314. 316. 318. 320. 322.
340. 342. 344. 346. 348.
366. 368. 370. 372. 374.
392 X 394 TR G KR

LR ABIT AT A BEROEGR) REAR,
NEABBEGRMOHAR, HREGRRT AL BEBRO TR S
K (=Fak) SEAREHMEBERGALNEOR (Fldo A4
SEQ ID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28.
30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68.
70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100.

102.
128.
154.
180.
206.
232,
258.
284.
310.
336.
362.
388.

i) REKRIE;

104.
130.
156.
182.
208.
234.
260.
286.
312.
338.
364.
390.

106+
132.
158.
184.
210.
236.
262.
288.
314.
340.
366.

108. 110,
134. 136.
160. 162.
186. 188.
212, 214.
238. 240.
264. 266.
290. 292.
316. 318.
342. 344.
368. 370.

112.
138.
164
190.
216.
242.
268.
294.
320.
346.
372.

114.
140.
166.
192.
218.
244,
270,
296.
322,
348.
374.

116.

142.
168.
194.
220,
246.
272,
298.
324.
350.
376+

118. 120. 122. 124. 126.
144. 146. 148. 150. 152.
170. 172. 174. 176, 178.
196. 198. 200. 202. 204.
222, 224. 226. 228. 230.
248. 250. 252. 254. 256.
274. 276. 278. 280. 282.
300. 302. 304. 306. 308.
326. 328. 330. 332. 334.
352. 354. 356. 358. 360.
378. 380. 382. 384. 386.

392 X 394 TR ZARRLR AMAT R B G EMEWRGE

R BZARNHENEK, FFEARRT AL AHEBS THAZERRL
ARSI FRERG AL P EOR (Hl4EH 4= SEQ ID NO: 2. 4. 6.
8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40.
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42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80.
82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110.
112. 114. 116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136.
138. 140. 142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162.
164. 166. 168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188.
190. 192. 194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214.
216. 218. 220. 222. 224. 226. 228. 230. 232. 234. 236. 238. 240.
242. 244. 246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266.
268. 270. 272. 274. 276. 278. 280. 282. 284. 286. 288. 290. 292.
294. 296. 298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318.
320. 322. 324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344.
346. 348. 350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370.
372. 374. 376. 378. 380. 382. 384. 386. 388. 390. 392 3% 394 Ffik
MEQRAELE AU EARE O AMERAOTOR) BERZK;
hy#BE AN EREAMFRERARBAFRRZLEAALAEAR
(%4 FA 4= SEQ ID NO: 2. 4. 6. 8. 10. 12, 14. 16. 18. 20. 22.
24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62.
64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94.
96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120. 122.
124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144. 146. 148.
150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170. 172. 174.
176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200.
202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222. 224. 226.
228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248. 250. 252,
254. 256. 258. 260. 262. 264. 266. 268. 270. 272. 274. 276. 278.
280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300. 302. 304.
306, 308. 310. 312. 314. 316. 318. 320. 322. 324. 326. 328. 330.
332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352. 354. 356.
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358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382.
384. 386. 388. 390. 392 & 394 AT ZARKXERZABHATEANENAE
MERGZAR) HHRBREABNERRA, Sl TRARRELG BT
N4oAtidy 355 38T EREAM RMNAZ R LRI H M. TR
P2 B 3 R F iR ORI S A R IRE A EM, TEL T-DNA R3EE
FiEE LAY FRENGINEAS, FHLE P EAFRESERLPLR
Mg AR A B RAE R RGKRE;

DAERB AL RARGERREGRARS R ERE MG F XK
By XFAE e A KA, SleTAETIRBARALEE (HlALH
HBAREES ) HERANRGREL M TRAMEDSIAMAY, HEHET
Pl e miFE A, /R

bYAERRFERBPILEA KA ZERARLAZTGF G EMH
BHEFABGEY, Bl 4.

fhikH, Frid mRNA AL AGEBST 5 /XK T AL AL
F ity B G T REA ARG ERN ERRIZE A ETAFRAELALHA
2K, Bl ERZIHBEGRAREREREK T mLERGR R
£ A 42 SEQ ID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26.
28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66.
68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98.
100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120. 122. 124.
126. 128. 130. 132. 134. 136. 138. 140. 142. 144. 146. 148. 150.
152. 154. 156. 158. 160. 162. 164. 166. 168. 170. 172. 174. 176.
178. 180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200. 202.
204. 206. 208. 210. 212. 214. 216. 218. 220. 222. 224. 226. 228.
230, 232. 234. 236. 238. 240. 242. 244. 246. 248. 250. 252. 254.
256, 258. 260. 262. 264. 266. 268. 270. 272. 274. 276. 278. 280.
282. 284. 286. 288. 290. 292. 294. 296. 298. 300. 302. 304. 306.
308. 310. 312. 314. 316. 318. 320. 322. 324. 326. 328. 330. 332.
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334, 336. 338. 340. 342. 344. 346. 348. 350. 352. 354. 356. 358.
360. 362. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382. 384.
386 388. 390. 392 X 394 TR ZORREF Z M AT AR B G £ WE MK,

WE, AP ERRENEEF mRNA. $EHFRIAMELSTFHEE
5L GAEQROKEARX, SFEETEARRT HADEE KW ERER
MK, Frd XEKFFAEE REME, ARYQFHBETHSTHEEHE. o
FHEBIRERITH W B TFHHE. H5b, FHREATHTEEI74]
RARFT Bl 4n by, FEBFF P A Fribi£, 4o Stryer {Biochemistry) & Zinser
¥ {Enzyminhibitoren/Enzyme inhibitors).

TABTEF ARG EXRIGRLNEBR ST RHBGE G R A/
RERGEM, #ldo, BERZAR YR EEMELHIILEH (Jot
Josk ) thiEd, HleBdIINRESH FRERZEIRGAAN mRNA
MAREZHRRGEEE, P/ARGERFHHHEETERERERYES
. A, FTAABARRIE R pig B X EE (BRI RG ) R FRH
K7 ARl by AR, RERLA IR (FoBR) LT T 28
WEBE, Bl MBRARGIERT I RBEERGERRTLEER, XA
PFEEL AR ERRETERA AT, wRq#HE (RORELRS
B RDITE ). TR DAL A BEEH L ERUARZEBEIRZHHIEF
##EE . RE%A mRNA &G TG MET A Aok B & b iE b,
MR BRELETRIE “RSGETW” HTEH.

eIl TSR RTE R TR T ARRGEE KL, XTRiEd
A BRAFFIRBIZEN (FlRE) RAFHRRAT IR FRTR,
XA A 6 7 kT A AR A,

ME, EHERLAR, LERHEYEIG. HhRHEHELERLIFHH XK
WMAEBDFRE PO ERTEALIRGHEEN R L AR T HEZLA
mRNA AR E ARG ERRE. “BEAA K mRNA 3 E” ERH
A4, AR, @RAECRETF S KK mRNA 9 THLFH. BAaR¥KS
# Em” RIFHEFAR, HBILFHL, FTREORAELYD. HLE.
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ERABERERLHRSF O TR ENZEE M, flBI TEFTEZ—
®3E.

S FHRENEMRLEEY 1%, KiLS T 10%, EHEI0%RES,
AL 50%. T0%RE S, LE4FAKL 100%, &AL 500%RES.
K, MERRLMA KNL PR,

THAREISIREE T AREN (FRSGIER). Hlie, EHRILEK
F & M ARG T i R FRERE R T R B 4 S ATAR S E A ok
HF AL, A6 EYBRIRIEZHIINFTRBILIT R T A,

HE—ARHEFTEF, BERZALA S RGBT REREH AL
4 (demie. B8, FF. ®8REF) PRETEARSIEK, B,
EREPH—NERFEP, REATR—FFik, EFRETHBRL
PEHFBRIREBRLSTHORARGARE N, sosh, THRIH R E S K
QEHRXIBEFATRIALNAZ KOG A RKT.

E—NEXEGTEY, TEIRLAAARLANZARMAFERSZA
PYRELEHF AL FREE. e TRARREZHAG BT T I AL
4 35s BT ERP AL, IMNATRERITF AL, FITHEA R0
Kochevenko #= Willmitzer (Plant Physio. 2003 May;132(174-84))#=3 % 3]
AR 7 i 6 R B A3 R BRI R A R R EF T O E S

sbIFTiE L T-DNA R4 B FH R EAHRMNGIAN () LRaA,
F T itk IE FUAF A2 AR B AR B WL 5 BB b A R R A 0 2 B R A SR ek
% . Hayashi % 1992 (Science 258: 1350-1353)3 Weigel ¥, 2000 (Plant
Physio. 122,1003-1013)f=f A7 3| A 64 € 7| X 2 WL T BB AHM
QAN ESREFHMEAR., ARSI TERETEZRFALDHGEARGBA

(RABAREAM ) 9RO EAE R, Flde Krysan %, 1999 (Plant Cell
1999,11, 2283-2290); Sessions %, 2002 (Plant Cell 2002,14, 2985-2994);
Young %, 2001, (Plant Physiol. 2001,125, 513-518); Koprek %, 2000 (Plant
J. 2000,24, 253-263); Jeon %, 2000 (Plant J. 2000,22, 561-570); Tissier 5,
1999 (Plant Cell 1999, 11, 1841-1852); Speulmann % 1999 (Plant Cell 1999,
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11,1853-1866). &3, MK 4 T-DNA X34+ B F 5 EH B BT A Hidh
M E AT 4] &2 F 42 DNA. R B4R B 4w Krysan %, 1999 (Plant Cell 1999,
11, 2283-2290)F AT i 462k T 2.4 JF X 40 DNA. REBIR TS E
PCR B AR FENGGHEN (Hlde T-DNA REETF) B G R Eay225
K Ipik A E 48 DNA B, BEbiE A T-DNA K38 FR2 R Hhf L B4 53
W 4F A DNA EF#4T PCR KA. 3l4i%ited—aRE N T
Krysan % 1999 (Plant Cell 1999, 11, 2283-2290). 2%{&K-F DNA A& 575
HFHEZ BT B A ERBENGFE A IR H YA,

ERF AL EX A AER FHRRRBE [ L TEAL LB HELTHR
RER: FERFRBHREFBAFTARRKLARAARFT B, HY
# % kW Koorneef ¥ 1982 AL ¥ #95]| LA B A= Lightner = Caspar /&

Methods in Molecular Biology» # 82 P #i&, X 3k K@ ¥ 55 T4 A
%= TILLING (Colbert % 2001)F ik EHE—C o A A F X T 84 .5 T I,

Bk, deRBLEREL. Tilling BERREABRBEHHBTHRE
AERRAN S KA BREAR (LARSH AL AHBELSTFHLER), £k
KFTHIRG .

RPN T HAREEOR AR RA B GRS L5 Fofedid R4
%% mRNA AR EGROBTERER, 4 THEMHAE8 R, TR
B BdmBBERBFHT. UTR. FEAEE, WmwIfE5. SRS,
gabF. HERT. WA T, #HREREMEFLSBMEE,. Flie, Hayashi ¥,
1992 (Science 258: 1350-1353) X Weigel 3 , 2000 (Plant Physio.
122,1003-1013)Fe 2 5] F) 89 A k3348 T 18 13 RV A3 3% F b
EHMEAE, Blde, THRIAEEBNOHLAR B TFERAREFHFRA R
AEHRAR MBAE 8T M 3'UTR 444 B 3'UTR £iAE R BM®
ARG REKF, Hb, TEIFI A ERFTHRGATREEFL
REHFOAT., TIXHRETTHEGLHTF. £1LF5 UTR.

PH RGN E BEME (FldeL A 42 SEQ ID NO: 2. 4. 6. 8. 10.
12. 14, 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42.
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44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82.
84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112.
114, 116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138.
140. 142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162. 164.
166. 168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188. 190.
192, 194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216.
218 220, 222. 224. 226. 228. 230. 232. 234. 236. 238. 240. 242.
244. 246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268.
270+ 272, 274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294,
296. 298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320.
322. 324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346.
348. 350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372.
374, 376. 378. 380. 382. 384. 386. 388. 390. 392 &K 394 Frik &4 E &
RITER B FEM, FlloERFRARELERTHEmLFEEEEI) 4R
RERETHRLINERLREBAEGRAQRGHBR EELELSFE
EHERGERERE TREE, THRHEHRFZ DNA S04 MBFHE
$EMR (Bl bR 0 VP16 L3R ) ¥R A8 EY. #res
LU MIRT S RK AT R RABRAFGATR., REHFZETAL
M (HFAREHEY) THALIRALAEOROEFLEL, L4
W001/52620. Oriz, Proc. Natl. Acad. Sci. USA, 2002, & 99 %, 13290 3%
Guan, Proc. Natl. Acad. Sci. USA, 2002, % 99 3%, 13296.

BREPT B F—AFRFT R, BALF A LR X BR—H L
REBE T REGEY, FREEFGEGEE FHEHERREE
ARAE S LB mEE TR, AL A. Flde, KFTA4
o B LR R ALK R R R ATAE . Bk, X Ffm—A K
FAmA . A EBAR R F M RIRB T R AR T T X5 AR B
B BEL#KY, #4e Sambrook ¥, {Molecular Cloning), Cold Spring
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Habour, NY, 1989, RAABIBEAAR 7T A8 it Al 8K 2 4645 &4
PEMBY TR IR FRERLAERS T AL LR TS
AARBRE T IR, RBHFNNBESTFIAEARAAREFRELTIL
PRE MR B R PR (LAREANAEIL) PERRGHRERTERLERZ
WP T RPEMBRF AL,

B b, EAEY P RIAR G T EBRR AW R KRG EERSTF R
AEAHSEKR (EABE L VPRAREZLAR ) RAF, BAHLEIHY
BT, BEERABATIERLERAR R LR TPy ER (meE
2R PEE ),

AR AE ety = A R AR B At 5 NFIARE,

ARARF LA WG ATZIRIDG AT RAEBER AT TRS
BAARKZHAEER MICEGIRE . BEMR GRS TEEA B
MG AL A PALIRF E D 10%. 20% . 30% . 40% X 50%, HA|45H
EY60%. 70%- 80%. 90%2 100%, 453 A A9 HE D 150%. 200%.
300%X £ %, B@EDTIINEH HAREG RHERGREAEEAF T
B, PATiERT A WS E QI ERIATRLEF. XF|RAEH @
FaRHOETE,

B TFEERE A ERASFIANATRFALAEES TR TFRASK
(#ldm A FRE| 6 X %4 SEQ ID NO: 2. 4. 6. 8. 10. 12. 14. 16.
18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56.
58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88.
90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116.
118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140. 142.
144. 146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166. 168.
170. 172, 174. 176. 178. 180. 182. 184. 186. 188. 190. 192. 194.
196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218. 220.
222, 224. 226. 228. 230. 232. 234. 236. 238. 240. 242. 244. 246.
248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268. 270. 272.
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274, 276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296. 298.
300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322. 324.
326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350.
352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374. 376.
378. 380. 382. 384. 386. 388. 390. 392 3 394 FTi& 4% G R 6945 B
BR) FRANEAR, TMTUARGBELATHHEDLSRE S, LTRE
AMFIREG . BRI K T ERFIG . KA AR, Hl3ef 69 E
ARBBEY, FIARABUAEHEH (NERLEZAEN) REL4EH
R, HledbFRAR, wERKR. FAR. FARARMIMEAK.

5 AR AT AAEGHREDREBRREG LW H ML AH KRB K
TS FAR G E R EA R R R AR F 693 504
Fo AR ERAERELA A YA REY. R, TUARSHASIG L&
FYIARBITE QL E (oot Yo BRI w3 BT E R A B
RIEAR) B RF M, ARG @R LG R T b bR A8 £ IR,
HHRTRFETHWHRE, BTFARAS KRR ERIT AN ERRG T
RGN AL RABBSF 5] B Fw/ 3 A A BN A5 s Al X o 4 A H 498
(B doif R Z A AT 6 Bl 64 75 M A8 TSR IOH Sk o AR AR £ 44
—AREAEBGF M), TVAERE 4 Yot R4 E W b 3% 54 i
S 8] R e R E A RE,

b, E—ANEATEF, REPVKFTETREHA VAT Tk

a)RBHHEALY, HAMEY. FFAFY. HPHREHRLS. @R

b)# &4 SEQ ID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22.
24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62.
64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94.
96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120. 122.
124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144. 146. 148.
150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170. 172. 174.
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176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200.
202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222. 224. 226.
228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248. 250. 252.
254. 256. 258. 260. 262. 264. 266. 268. 270. 272. 274. 276. 278.
280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300. 302. 304.
306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326. 328. 330.
332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352. 354. 356.
358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382.
384. 386. 388. 390. 392 X 394 T B RATAR B ER KT iE
WAL RS THBNEARGEL, ALY (KREHAEY. EAF
Y. HWREHRS. BHRIAAR) PRIFAELFRRERS;
O)EAFH i S E A NS TIRALEY (REREY. EATD.
HPREHRS. @EREL); =
d)seZaf, Bk (EE00 5 ) BEGf/RE40EmE s,
BERATAE, SBTET BB RESHBUERNENFTA
Fl3bA KA, BAAHMAY. EAFY. HPRFHWHL. HHRF
M. MRy A (Galili %, Transgenic Res., 2000, 9, 2,
137-144),
ZHAENRGE (T EELAELELEY T FETH, BFAKENR),
Bl BN NFRIA R L PHBRYTRALAF VR TE, BHF
FRBKKRLAGAEY, AAGABES. EAZY. Hih. HH3F)
My 48 LR I ALHM R B da e
B b A A A s S AeiE ATEL. FIARK AR GITAH AW
HRELS AL PFRRLR B QR ST BEMERPEK (HL
TX)WAYRE 2449 (HEARAEY), THREI W EF AR AL
REOFEREHAMLEERLSELAMNE AR GEY A L H.
Ml . B, FAREE. RANAEMARRRORREHBNFERGL
W, wAE. BEIAY. RUNLH, #XABAFIHFmBITFE R
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(Caenorhabditis elegans)®.iE FAEh 5 L 44,

LHARAY A BRAED I LG E D LB . L. REBER, &
B &k f £.7% B #H(Chaetomiaceae). 5 F#1(Choanephoraceae). F&IKBE&
#(Cryptococcaceae). 4 £ 42X E A (Cunninghamellaceae). Demetiaceae.
Dipodascaceae . A A2 3& #} (Moniliaceae) . Mortierellaceae . £ & #}
(Mucoraceae). & E#}(Pythiaceae). B#&#}(Saccharomycetaceae), K&
# (Saprolegniaceae) . & #i &8 & B (Schizosaccharomycetaceae) -
Sodariaceae . #F & B & #} (Sporobolomycetaceae) . & H & #}
(Tuberculariaceae) . Adelotheciaceae. ¥ 3 % (Dinophyceae). 4 £ 8 #
(Ditrichaceae) X £ E H (Prasinophyceae) ) A & . HE X, 2FEXBE, K
% B 4% F A (Tremellaceae) . £ E # B # (Filobasidiaceae) .
Christianseniaceae . Cystofilobasidiaceae . 2% % #} (Sordariaceae) .
Annulatascaceae « & #£ B # (Cephalothecaceae) - £ & B # .
Coniochaetaceae. £33k % #}(Lasiosphaeriaceae). Pleurotremataceae. X
A & & #H(Elaphomycetaceae). & & #(Trichocomaceae). £EF. EA4H
# (Schizophyllaceae) . /N F H % # # (Onygenaceae) . 3L 4 i & #F
(Suillaceae). ) & & #(Hypocreaceae). Z4 B #H(Ustilaginaceae). X & #F.
Phyllachoraceae. & 48 #H(Erysiphaceae)® E B X R ALY, omEF R E
. 455 ALK B FH(Actinomycetaceae). ¥ fEATH FH(Bacillaceae). #314F
# # (Brevibacteriaceae) . # #F B # (Corynebacteriaceae) . ¥ 3 4
(Cyanophyceae). #i4F # #+(Enterobacteriacae). Gordoniaceae. i&F KH
# (Nocardiaceae) . & 3R B # (Micrococcaceae) . 4 & #/F & #
(Mycobacteriaceae) « & % J& & #} (Pseudomonaceae) . 4% 7§ B #
(Rhizobiaceae) 3 4% & & #}(Streptomycetaceae) i, & EARRBARIEHRE L
RHRZAY, FREBHFREABRARNFETZEY., AEKHEE
TR AEY) .

MG AR A YA e sy (BT B ) MelF Rt T i
AR GBS SA FRAER AL, FlietkdE KIHR IS AF

50



200480026517. 2 oo P 5E40/25570

45 EP-B-0 533 039 #= EP-A-0 615 693 FfaJr # P 52347, TAB LRI fe
MRRBIEFRBLBRBEAAR Cdnfo T LATE M R4 F B AT F
KUK BRRE BT Y., ZERRRE T FGTWAKELTER, R
EBRAMAA LB RARR K TN ML W BARASY, AFIGAE
BFmRAS O ESTHEA0E 9%, KAESKT 80%, HAKLES
1&TF 50% . 40% 30% . 20%+ 10% 3 5%.

Hig At § LxB A, #HleELTHE (Chaetomium) &, #)3e
Chaetomium fimeti; 5 %4, oA 3 E B (Blakeslea ). #F 5B
( Choanephora ), #) 4w = 36 A& 35 & (Blakeslea trispora) « JN 57 &
(Choanephora cucurbitarum)3 -+ 5 & (Choanephora infundibulifera var,
cucurbitarum); e, $lioB L85 E (Candida). BHKEE
(Cryptococcus). 7<% % /& (Rhodotorula ). 3R¥\8 & & (Torulopsis), #)
OB LR .  Candida albomarginata . % ¥ MR 4 8 & (Candida
Antarctica). Candida bacarum. RAYBE LB T (Candida bogoriensis). THF
TAR 8 & (Candida boidinii). Candida bovina. FAAR 28T (Candida
brumptii). ] [ 1R % B4 H (Candida cacaoi). Candida cariosilignicola. #£3K
18 .84 (Candida catenulata ). Candida chalmersii. Candida ciferrii.
Candida cylindracea. Candida edax. Candida ernobii. * 1R % 8 &
( Candida famata ). 3 L IR LB F(Candida freyschussii). ¥ LR 28
& (Candida friedrichii). XBBLEEF ( Candida glabrata ). FLFARLEE
#(Candida guilliermondii). Candida haemulonii. * %1848+ (Candida
humicola). Candida inconspicua. W KAB 8+ (Candida ingens). HR R
% BH (Candida intermedia). 3LBARLBF (Candida kefyr ). % -EHE4
B# ( Candida krusei ). Candida lactiscondensi. B} YR 4 B8 (Candida
lambica). BB L8R ( Candida lipolytica ). ¥] &) F B4 8+H ( Candida
lusitaniae )« B 33018 £ B F (Candida macedoniensis). Candida magnoliae.
Candida membranaefaciens. M % BB 48 ( Candida mesenterica ).
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Candida multigemmis . 18 % 8 & ( Candida mycoderma ). Candida
nemodendra « Candida nitratophila < Candida norvegensis - Candida
norvegica. iIL-FiFBR 48T ( Candida parapsilosis ). Candida pelliculosa-
Candida peltata. Candida pini. B8 48 ( Candida pseudotropicalis )
Candida pulcherrima. Candida punicea Candida pustula. Candida ravautii.
Candida reukaufii. $A8R 85 ( Candida rugosa )« Candida sake. Candida
silvicola. Candida solani. Candida sp.. Candida spandovensis. Candida
succiphila. #F B 485 ( Candida tropicalis ). Candida utilis. Candida
valida. Candida versatilis. BB L8 ( Candida vini). 3 KB LBEF
( Candida zeylanoides ). 7% & & 3K B % ( Cryptococcus albidus )
Cryptococcus curvatus % FIKEEHF (Cryptococcus flavus). Cryptococcus
humicola « Cryptococcus hungaricus « #) 42, & 3R B & (Cryptococcus
kuerzingii) . ¥ % & K8 & ( Cryptococcus laurentii ). 72 55 & sk 8 &
(Cryptococcus macerans). ¥ 8 &IREEHF ( Cryptococcus neoformans ).
& 3K 8 #F ( Cryptococcus terreus ). 48 T & 3K 8 & (Cryptococcus
uniguttulatus) - Rhodotorula acheniorum . Rhodotorula bacarum .
Rhodotorula bogoriensis. 4L XBEFH ( Rhodotorula flava ). IR4L KRR
# (Rhodotorula glutinis )« Rhodotorula macerans. ')>4L8E(Rhodotorula
minuta). X484 ( Rhodotorula mucilaginosa ). R¥BLLEEF(Rhodotorula
pilimanae). Rhodotorula pustula. R4LBFH ( Rhodotorula rubra ).
Rhodotorula tokyoensis. 3RX3ABE(Torulopsis colliculosa). RAFFKIABEE:
(Torulopsis dattila) 3 # B K EEFHE ( Torulopsis neoformans); '} %4&X
F #(Cunninghamellaceae), #ld=> %42 & & (Cunninghamella), #]4043
#) s 4R R E (Cunninghamella blakesleana) « #) 78/ & 4 X & #
(Cunninghamella echinulata). Cunninghamella echinulata var. elegans. 1
B o 4k X FE M (Cunninghamella  elegans) 2 Cunninghamella
homothallica; WEHEAe#t ( Demetiaceae ), #4w X 45708 (Alternaria). A%
% /& (Bipolaris). £E%/&(Cercospora). 4 & ¥ Z(Chalara). % 7TH
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/&(Cladosporium). % #(%&)/Z(Curvularia). Exophilia. Helicosporium.

% %% 7 & (Helminthosporium) . Orbimyces . #& & /& (Philalophora) .

Pithomyces . Spilocaea . #% % 2k & & (Thielaviopsis) . 7 T £ & &
(Wangiella), #]3eii %5 3F (Curvularia affinis). Curvularia clavata.

Curvularia fallax. % & 3.F (Curvularia inaequalis). Curvularia indica.

A KT FE (Curvularia lunata). B8 5 E (Curvularia pallescens). #HK
T 38 K (Curvularia verruculosa) 3 Helminothosporium sp.; 2 38 %t
(Moniliaceae), #]4e4% 22 & & (Arthrobotrys). # & (Aspergillus). &
K # ¥ & (Epidermophyton) . ¥ #£ & & (Geotrichum) . K &K & 5
(Gliocladium). 430K 5 & (Histoplasma). />3- #& & (Microsporum).
A 2k # /& (Monilia) . %k & & B (Oedocephalum) . Oidium. H E &
(Penicillium) « A& & & (Trichoderma) . %X # & (Trichophyton) .

Thrichoteclum . % 4 38 & (Verticillium) , #) %= 3R 38 W & (4spergillus
aculeatus). Aspergillus albus. 4 %41 & (Aspergillus alliaceus). #FotF
(Aspergillus asperescens). 0. 3 ¥ & (Aspergillus awamori). 7% @ ¥ &
(Aspergillus candidus) « B 2w & (Aspergillus carbonarius). ® & & &
(Aspergillus carneus) « ¥ E ¥ & (Aspergillus chevalieri) . Aspergillus
chevalieri var. intermedius. ¥ ¥ & (Aspergillus clavatus). XX 4 &
(Aspergillus ficuum). &4 ¥ F (Aspergillus flavipes). & W & (Aspergillus
flavus). £ B (Aspergillus foetidus) YR ¥ E(Aspergillus fumigatus). E X
W & (Aspergillus giganteus) . Aspergillus humicola . Aspergillus
intermedius « B A ¥ & (Aspergillus japonicus)+ # £ ¥ & (4Aspergillus
nidulans). B 8% (Aspergillus niger). & @ ¥ & (Aspergillus niveus). #
F(Aspergillus ochraceus). K ¥ & (Aspergillus oryzae). L F(Aspergillus
ostianus). ¥ % ¥ & (Aspergillus parasiticus). Aspergillus parasiticus var.
globosus # &K ¥ & (4spergillus penicillioides) . # 3 ¥ & (Aspergillus
phoenicis) « % %8 ¥ & (Aspergillus rugulosus) « & B ¥ & (Aspergillus
sclerotiorum). Aspergillus sojae var. gymnosardae. 3% % ¥ & (Aspergillus
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sydowi). &8 E(Aspergillus tamariiy. X & (Aspergillus terreus). 1B
& (Aspergillus terricola) . Aspergillus toxicarius . JNF # & (Aspergillus
unguis). B¥ & (Aspergillus ustus). 2% &8 E (Aspergillus versicolor).
Aspergillus vitricolae « B 45 W & (Aspergillus wentii) . ¥ A 5 E &
( Penicillium adametzi ). & & F & (Penicillium albicans). Penicillium
arabicum  Penicillium arenicola . Penicillium argillaceum . Penicillium
arvense. Penicillium asperosporum. Penicillium aurantiogriseum. # &%
F (Penicillium avellaneum). ©.B:-% E (Penicillium baarnense). FHRHFE
(Penicillium baczlllsporum) Penicillium brasilianum. %35 % & (Penicillium
brevicompactum). iV 11 T 8F E 8 ( Penicillium camemberti ). Penicillium
canadense. X FE (Penicillium canescens )« Penicillium caperatum. J&
¥ F F (Penicillium capsulatum). B % F & (Penicillium caseicolum). F¥
% & (Penicillium chrysogenum) « Penicillium citreonigrum . ¥ HF &
( Penicillium citrinum )+ %% & & (Penicillium claviforme). %8 %%
( Penicillium commune ). W FH & (Penicillium corylophilum). »AitH%E
(Penicillium corymbiferum). Z %% & (Penicillium crustosum). BEiAHFE
( Penicillium cyclopium ). & 3% & (Penicillium daleae) . #+ENF &
( Penicillium decumbens ). Penicillium dierckxii. 38K FE ( Penicillium
digitatum ) . Penicillium digitatum var. latum . K F & (Penicillium
divaricatum) . 5t 8B F & (Penicillium diversum) . # % & & (Penicillium
duclauxii). Penicillium echinosporum. ¥ B3 & (Penicillium expansum)
B F & (Penicillium fellutanum). % % & (Penicillium frequentans) .
Penicillium funiculosum . ¥ & & & (Penicillium glabrum). B & &5 %
( Penicillium gladioli )+ Penicillium griseofulvum. % % % (Penicillium
hirsutum). Penicillium hispanicum. 5% % (Penicillium islandicum ). &
KA\ FE (Penicillium italicum ). Penicillium italicum var. avellaneum .
Penicillium janczewskii. %% %% (Penicillium janthinellum ). Penicillium

japonicum. Penicillium lavendulum. &% % ( Penicillium lilacinum ). 45

54



200480026517. 2 v B P 5E44/255T

& F & ( Penicillium lividum ). %% & (Penicillium martensii). Penicillium
megasporum. XA+F & (Penicillium miczynskii). Penicillium nalgiovense.
2 F & (Penicillium nigricans ). ¥ 5+% & (Penicillium notatum). #%%F &
(Penicillium ochrochloron). Penicillium odoratum. 3 8% & (Penicillium
oxalicum). Penicillium paraherquei. F & (Penicillium patulum). *§#4
E (Penicillium pinophilum). & 74 & (Penicillium piscarium). Penicillium
pseudostromaticum . ®E2LFE (Penicillium puberulum) . Tl 3 g
(Penicillium purpurogenum). %% % (Penicillium raciborskii). $3%%
(Penicillium roquefortiy. #) R % & (Penicillium rotundum). & HF%
(Penicillium rubrum)  Penicillium sacculum « % H & (Penicillium
simplicissimum). Penicillium sp.. > %)% % (Penicillium spinulosum). 354
'%‘g(l’enicillium steckii). # *i’%‘l%’-(Penicillium stoloniferum). Penicillium
striatisporum « 438 % & (Penicillium striatum) . % % & & (Penicillium
tardum). 333 F (Penicillium thomii). T%F F (Penicillium turbatum).
X %1% F (Penicillium variabile). &% F & (Penicillium vermiculatum) .
Penicillium vermoesenii~ Penicillium verrucosum. Penicillium verrucosum
var. corymbiferum . Penicillium verrucosum var. cyclopium. R H &
(Penicillium verruculosum) . %) & B & F & (Penicillium vinaceum) .
Penicillium violaceum . %% % % & (Penicillium viridicatum) . Penicillium
vulpinum . Trichoderma hamatum . Trichoderma harzianum. BT RE
(Trichoderma koningii) « Trichoderma longibrachiatum . Trichoderma
polysporum « Trichoderma reesei « Trichoderma virens 3 %% & KX &
( Trichoderma viride ); #%X 38 & #+ (Mortierellaceae) #) 4o 4% 78 & B
(Mortierella) #| 4v iR % 4% 38 & (Mortierella isabellina) . % % # 70 &
(Mortierella polycephala). 335 % R F0%F (Mortierella ramanniana) . H 8 &
WILE (Mortierella vinacea)3 Mortierella zonata; %% #-(Mucoraceae) #)
%2 Actinomucor. &Z&F ( Mucor ). Phycomyces. #& & ( Rhizopus ).
Zygorhynchus #] #= Mucor amphibiorum . Mucor circinelloides f.
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circinelloides. #AX TR K EFF (Mucor circinelloides var. griseocyanus)-
# &£ F (Mucor flavus). Mucor fuscus. X5 ZE(Mucor griseocyanus)-
FFEE (Mucor heterosporus) % X 2FE (Mucor hiemalis). Mucor hiemalis
f hiemalis. RFIEE (Mucor inaequisporus). Mucor indicus. N E2E
(Mucor javanicus). XEF(Mucor mucedo). ¥5£%E (Mucor mucilaginous)-
B £ E (Mucor piriformis). R I&EE (Mucor plasmaticus). FE I EE
(Mucor plumbeus). % IR £F (Mucor racemosus). Mucor racemosus JA
racemosus. Mucor racemosus f. sphaerosporus. “&%% (Mucor rouxianus)-
Mucor rouxii. Mucor sinensis. &% & (Mucor sp.). #| & ZF Mucor
spinosus). Mucor tuberculisporus. Mucor variisporus. Mucor variosporus-
X & £F (Mucor wosnessenskii). % 3330 F (Phycomyces blakesleeanus).
Rhizopus achlamydosporus. ' ARIRE (Rhizopus arrhizus). %A% E (Rhizopus
chinensis). Rhizopus delemar. & & E (Rhizopus formosensis). B FAARE
(Rhizopus japonicus). JN"EAXE (Rhizopus javanicus). > T6ARE (Rhizopus
microsporus). N FEARE 4 T (Rhizopus microsporus var. chinensis). '1"38
AR F > 78 B #F (Rhizopus microsporus var. oligosporus) « Rhizopus
microsporus var. rhizopodiformis. BARE (Rhizopus nigricans ). T GARE
(Rhizopus niveus) ¥ A% E (Rhizopus oligosporus). ##%E ( Rhizopus
oryzae )« Rhizopus pygmaeus . Rhizopus rhizopodiformis « Rhizopus
semarangensis. Rhizopus sontii. ¥] ] BARE( Rhizopus stolonifer ). Rhizopus
thermosus. H4AXF (Rhizopus tonkinensis) Rhizopus tritici 3% Rhizopus
usamii; J&EF, #1942/ %E (Phytium) &. 2% & (Phytophthora) 4|
Jef& S F & E ( Pythium debaryanum ). 8% & & ( Pythium intermedium )-
Wk B E (Pythium irregulare ). X & (Pythium megalacanthum). Mk
J& & (Pythium paroecandrum ). Pythium sylvaticum . %8 E ( Pythium
ultimum ). B I&E ( Phytophthora cactorum ). & & ( Phytophthora
cinnamomi )« A5 %k J& & ( Phytophthora citricola ). M AEB B A E
( Phytophthora citrophthora ). 83632 % ( Phytophthora cryptogea )« 125
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3% & ( Phytophthora drechsleri). 4LJ& &% ( Phytophthora erythroseptica ).
A4 & Z( Phytophthora lateralis ). X482 % ( Phytophthora megasperma ).
WEJZE ( Phytophthora nicotianae ). YA & EF A TF ( Phytophthora
nicotianae var. parasitica ). ¥3485% % ( Phytophthora palmivora ). 44 & X
( Phytophthora parasitica) 3T & &% ( Phytophthora syringae ) #F; B85
# (Saccharomycetaceae) #|4eiX kKB4 5 (Hansenula). $FEEE
( Pichia ). 84 ( Saccharomyces ). X8 # &( Saccharomycodes ). Yarrowia
Bl 4o A F X Z 85 ( Hansenula anomala ). Hn M X %85 ( Hansenula
californica ). mE XX #B# ( Hansenula canadensis ). H %X 38
( Hansenula capsulata )« 8 3 X885 ( Hansenula ciferrii ). # M8
B % ( Hansenula glucozyma ). ¥ #| X8 & ( Hansenula henricii ).
Hansenula holstii~ ) X8 ( Hansenula minuta ). X 8308 &
( Hansenula nonfermentans )« Hansenula philodendri. % 7% X % K&
( Hansenula polymorpha )« + 2 X8 ( Hansenula saturnus ). TR
# 8 & ( Hansenula subpelliculosa ). # K X & 8 & ( Hansenula
wickerhamii )» %3 X %85 ( Hansenula wingei ). *% 828 % ( Pichia
alcoholophila ). Pichia angusta. &% 2984 ( Pichia anomala ). =385
F<B# (Pichia bispora )« 168 ( Pichia burtonii )« g Kk
# ( Pichia canadensis ). %IR8 (Pichia capsulata ). F KEHBE&
( Pichia carsonii ). R4 4 —AE B8 FF (Pichia cellobiosa ). &% <84
# ( Pichia ciferrii )~ ¥R FBEF ( Pichia farinosa )« X B85 ( Pichia
fermentans )+ 3% £ 778 ( Pichia finlandica )- ¥ V5838 3277 87 ( Pichia
glucozyma ). F K9 KBEE ( Pichia guilliermondii ) F % 2238 (Pichia
haplophila). Pichia henricii. Pichia holstii. Pichia jadinii. Pichia lindnerii.
JE B 22 % B & ( Pichia membranaefaciens )« F B2 8 & ( Pichia
methanolica ). R EEEHON KM (Pichia minuta var. minuta ). #)
R BERAELK BT (Pichia minuta var. nonfermentans ). ¥R
( Pichia norvegensis ). REREFEEF (Pichia ohmeri ). C.IHFi&E R
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( Pichia pastoris )» Pichia philodendri. Pichia pini. % % ¥e# 8% ( Pichia
polymorpha ). #: 3k B & (Pichia quercuum). ¥ F+ 3 i B & (Pichia
rhodanensis). Pichia sargentensis. # T 9:88#(Pichia stipitis). #7ib2e
TR B (Pichia strasburgensis). IEJEE 58T (Pichia subpelliculosa). 838
HJr BB (Pichia toletana). B 3455785 (Pichia trehalophila). Pichia
vini. XAERFREF (Pichia xylosa). BB (Saccharomyces aceti). #%
H-B# (Saccharomyces bailii). ¥ 288 % (Saccharomyces bayanus ). =
JaB & (Saccharomyces bisporus )« ¥¥% f& (Saccharomyces capensis). —F &
B & ( Saccharomyces carlsbergensis ). Bk if 8 & ( Saccharomyces
cerevisiae ) BB B M B At ( Saccharomyces cerevisiae var. ellipsoideus ).
B R ® & ( Saccharomyces chevalieri ). & K 8 & ( Saccharomyces
delbrueckii )« ¥ A8 & ( Saccharomyces diastaticus )« Saccharomyces
drosophilarum . 1 ¥ B & (Saccharomyces elegans) . # B 8 &

(Saccharomyces ellipsoideus ). X BB+ ( Saccharomyces fermentati ). %
¥ B (Saccharomyces florentinus). WA 8+ (Saccharomyces fragilis )«
5+ B B HF (Saccharomyces heterogenicus) « B #L & 8 & (Saccharomyces
hienipiensis) « 4T 2 " 8 8 & (Saccharomyces inusitatus) . & X #| 8 &

(Saccharomyces italicus )« 3,% 38+ (Saccharomyces kluyveri ). %,-&#7
B4 (Saccharomyces krusei ). $LBREEH (Saccharomyces lactis )« B %.3F
8 & ( Saccharomyces marxianus ). % # B 8 & ( Saccharomyces
microellipsoides )« 3 3& B & (Saccharomyces montanus) . % ¥ 8% &

(Saccharomyces norbensis ). BMLEEH (Saccharomyces oleaceus). r Fi
# (Saccharomyces paradoxus). Saccharomyces pastorianus . L 3o 8 &
(Saccharomyces pretoriensis). ¥ # 8 (Saccharomyces rosei ). &K BEH&

(Saccharomyces rouxii ). % & B% (Saccharomyces uvarum ). #i&%
B (Saccharomycodes ludwigii ). #08 X F 84 ( Yarrowia lipolytica ),
KEF, #l4eKE B (Saprolegnia) #]4eKE (Saprolegnia ferax), # Fi8%
)%, Blief FABFE (Schizosaccharomyces) #l4w B KEFEEFH A
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EH# (Schizosaccharomyces japonicus var. japonicus )« B AEEBEFH L
E# (Schizosaccharomyces japonicus var. versatilis ). ¥R AT
(Schizosaccharomyces malidevorans). NJOEFEEEF (Schizosaccharomyces
octosporus ). E BRI B F 1R R B K (Schizosaccharomyces pombe var.
malidevorans ) 3 E 8 E B R IB XA (Schizosaccharomyces pombe var.
pombe ); Sodariaceae #]3=Fk7H (Neurospora). Sordaria %)%= Neurospora
africana « F & Bk 38 & (Neurospora crassa) . 18] B Bk 30 B (Neurospora
intermedia). ¥R BRIOH (Neurospora sitophila). E@IEHRIEE (Neurospora
tetrasperma . Sordaria fimicola 3 Sordaria macrospora; & B J& #}
(Tuberculariaceae), #|%=% & & (Epicoccum). #3602 (Fusarium). % &
# & (Myrothecium). Sphacelia. Starkeyomyces. 7& % & (Tubercularia),
)5 BLTRGRTE( Fusarium acuminatum )« 4. J& 4k 38.(Fusarium anthophilum).
K A 4k ¥ (Fusarium aquaeductuum) . 8 & K % 4k 38 (Fusarium
aquaeductuum var. medium . FZ4%IE ( Fusarium avenaceum ). Fusarium
buharicum . Fusarium camptoceras - Fusarium cerealis < Fusarium
chlamydosporum. K% I&(Fusarium ciliatum). Fusarium coccophilum.
R B HRFO(Fusarium coeruleum). ) &4kI8(Fusarium concolor). Fusarium
crookwellense. K 71 4k3 ( Fusarium culmorum ). X ¥4k J0(Fusarium
dimerum) . % & % 30 (Fusarium diversisporum) « X W& %k 78 (Fusarium
equiseti)s Fusarium equiseti var. bullatum. Fusarium eumartii. Fusarium
flocciferum Fusarium fujikuroi. RFAF4k3e ( Fusarium graminearum )
R < 4k F& (Fusarium graminum). 5t 304k 38 (Fusarium heterosporum) .
Fusarium incarnatum  Fusarium inflexum « I\ £ #k 38 (Fusarium
javanicum) . F%& 414k 30 (Fusarium lateritium)« Fusarium lateritium var.
majus. Fusarium longipes. Fusarium melanochlorum. 3 R4k I&(Fusarium
merismoides) . Fusarium merismoides var. chlamydosporale. % 3k 478
( Fusarium moniliforme ). % 3R4&E EF (Fusarium moniliforme var.
anthophilum) . % 3R %k 38 & ¥ B T # ( Fusarium moniliforme var.
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subglutinans ). 'EJ& %38 ( Fusarium nivale ). Fusarium nivale var. majus.
K 4k 30 (Fusarium oxysporum). Fusarium oxysporum f. sp. aechmeae

Fusarium oxysporum f. sp. cepae. Fusarium oxysporum f. sp. conglutinans-
Fusarium oxysporum f. sp. cucumerinum Fusarium oxysporum f. sp.
cyclaminis. Fusarium oxysporum f. sp. dianthi~ Fusarium oxysporum f. sp.
lycopersici~ Fusarium oxysporum f. sp. melonis. Fusarium oxysporum f. sp.
passiflorae. Fusarium oxysporum f. sp. pisi. Fusarium oxysporum f. sp.
tracheiphilum. Fusarium oxysporum f. sp. tuberosi. Fusarium oxysporum f.
sp. tulipae « Fusarium oxysporum f. sp. vasinfectum . Fusarium
pallidoroseum . F ¥ R4k 38 (Fusarium poae). Fusarium proliferatum .

Fusarium proliferatum var. minus. % & 4%38(Fusarium redolens. Fusarium
redolens f. sp. dianthi. Fusarium reticulatum . ¥ 414k 38 Fusarium roseum ).
Fusarium sacchari var. elongatum. 38 ARI(Fusarium sambucinum).

Fusarium sambucinum var. coeruleum. ¥3%4k¥ ( Fusarium semitectum ).
Fusarium semitectum var. majus J& B 4938 ( Fusarium solani). Fusarium
solani f. sp. pisi. A5 IEB&kI(Fusarium sporotrichioides). Fusarium
sporotrichioides var. minus. Fusarium sublunatum. Fusarium succisae.

Fusarium sulphureum « Fusarium tabacinum . = 18 % 3 (Fusarium
tricinctum) ~ Fusarium udum . Fusarium ventricosum . Fusarium
verticillioides. Fusarium xylarioides 3 Fusarium zonatum; T8¢+t
(Sporobolomycetaceae) , %] e )3 308 & & (Bullera) . ¥ o8 & 5
(Sporobolomyces) . Itersonilia, 4] %= R %} #& ¥§ 38 B 5 (Sporobolomyces
holsaticus) « & & # 30 8% & (Sporobolomyces odorus) « Sporobolomyces
puniceus . # ¥ T (Sporobolomyces salmonicolor). 124 #RI0EF &
(Sporobolomyces singularis)2 Sporobolomyces tsugae; Adelotheciaceae 4]
4o Physcomitrella patens; ¥ 34 (Dinophyceae), #l4#= Crypthecodinium.
#8535 % & (Phaeodactylum), #l4= Crypthecodinium cohnii 3 = #8458 3%
(Phaeodactylum tricornutum); 4 ZEF, #de f & 8 B (Ceratodon). AL
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& B, (Pleuridium) . & ¥ 8 & (Astomiopsis) . 4 % # & (Ditrichum) .
Philibertiella. Ceratodon. 3T+ 8 B (Distichium). Skottsbergia #| 4=
Ceratodon antarcticus 8 3% 8 (Ceratodon purpureus). Ceratodon purpureus
ssp. convolutes 3. Ceratodon purpureus ssp. stenocarpus; FAEM, Hlde §
3 /& (Nephroselmis). Prasinococcus. Scherffelia. Tetraselmis. Mantoniella.
Ostreococcus , B 4= & B 3 (Nephroselmis olivacea) - Prasinococcus
capsulatus . Scherffelia dubia. Tetraselmis chui. Tetraselmis suecica
Mantoniella squamata 3k Ostreococcus tauri; XX B #+(Actinomycetaceae),
%] 4= X % ¥ /B (Actinomyces) . Actinobaculum . R & #F & B
( Arcanobacterium ). Mobiluncus #4s Actinomyces bernardiae. % 3%
£ B (Actinomyces bovis). Actinomyces bowdenii. Actinomyces canis
Actinomyces cardiffensis. Actinomyces catuli. Actinomyces coleocanis
Actinomyces denticolens. Actinomyces europaeus. Actinomyces funkei.
Actinomyces  georgiae  Actinomyces gerencserine .  Actinomyces
hordeovulneris. Actinomyces howellii. Actinomyces humiferus. Actinomyces
hyovaginalis « Actinomyces israelii . Actinomyces marimammalium -
Actinomyces meyeri « Actinomyces naeslundii . Actinomyces nasicola
Actinomyces neuii subsp. anitratus. Actinomyces neuii subsp. neuii. #553K
% B (Actinomyces odontolyticus) « Actinomyces oricola « Actinomyces
pyogenes. Actinomyces radicidentis. Actinomyces radingae. Actinomyces
slackii. Actinomyces suimastitidis . Actinomyces suis Actinomyces turicensis-
Actinomyces urogenitalis Actinomyces vaccimaxillae. Actinomyces viscosus
Actinobaculum schaalii~ Actinobaculum suis. Actinobaculum urinale .
Arcanobacterium  bernardiae .  Arcanobacterium  haemolyticum .
Arcanobacterium hippocoleae. Arcanobacterium phocae. Arcanobacterium
pluranimalium . Arcanobacterium pyogenes. Mobiluncus curtisii subsp.
curtisii. Mobiluncus curtisii subsp. holmesii 3 Mobiluncus mulieris; % &
#F i #F (Bacillaceae) %] %= Amphibacillus. Anoxybacillus. ¥ %47 & &
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(Bacillus) .+ Exiguobacterium . Gracilibacillus . Holobacillus .
Saccharococcus. Salibacillus. Virgibacillus #]42 Amphibacillus fermentum .
Amphibacillus tropicus~ Amphibacillus xylanus. Anoxybacillus flavithermus .
Anoxybacillus gonensis. Anoxybacillus pushchinoensis. B ¥ ¥ 30+78 B
( Bacillus acidocaldarius )« B8 X 3108 5% 3647 # /& ( Bacillus acidoterrestris ).
Bacillus aeolius. Bacillus agaradhaerens. X3 3 AT & (Bacillus agri). *§
B F0ATA (Bacillus alcalophilus )+ Bacillus alginolyticus. % 5 ¥ AT 8
(Bacillus alvei). AR AKF HATE (Bacillus amyloliquefuciens ). B4y
¥ 30 A4F & ( Bacillus amylolyticus ) . #& % B & 3 38 4 8 (Bacillus
aneurinolyticus). Bacillus aquimaris. Bacillus arseniciselenatis. Bacillus
atrophaeus Bacillus azotofixans. Bacillus azotoformans. E#8 ¥ T8
(Bacillus badius). Bacillus barbaricus. Bacillus benzoevorans. Bacillus
borstelensis. %313 0AF# (Bacillus brevis )« Bacillus carboniphilus. ¥ 48
3 J0AF B (Bacillus centrosporus). 3545 5 AT H ( Bacillus cereus )« Bacillus
chitinolyticus. Bacillus chondroitinus. Bacillus choshinensis. IRIK3F 04
& (Bacillus circulans )« Bacillus clarkii- Bacillus clausii. %t%53¥ 0478
( Bacillus coagulans )« Bacillus cohnii+ Bacillus curdlanolyticus. Bacillus
cycloheptanicus « Bacillus decolorationis « Bacillus dipsosauri. Bacillus
edaphicus « Bacillus ehimensis Bacillus endophyticus« 3 K ¥ AT H
(Bacillus fastidiosus). "&3& ¥ 4605 34 A (Bacillus firmus). 5 # ¥ H8HH
(Bacillus flexus)~ Bacillus formosus- Bacillus fumarioli. Bacillus funiculus.
R TG 5 JHT # (Bacillus fusiformis). 3R ¥ 0 ERHBHE BH (Bacillus
sphaericus subsp. Fusiformis ). *$3UA53¥ 84T H ( Bacillus galactophilus ).
R0 70478 (Bacillus globisporus )« BIF A E B4 M ( Bacillus
globisporus subsp. Marinus )« Bacillus glucanolyticus. Bacillus gordonae.
Bacillus halmapalus. Bacillus haloalkaliphilus Bacillus halodenitrificans.
Bacillus halodurans « *% 35 3 347 & ( Bacillus halophilus )« Bacillus
horikoshii . Bacillus horti. Bacillus infernos. % % 34 ¥ (Bacillus
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insolitus). Bacillus jeotgali. Bacillus kaustophilus. Bacillus kobensis- Bacillus
krulwichiae . % 3L B ¥ 38 #4F & (Bacillus laevolacticus) % £ F A&
(Bacillus larvae). 3.5 84T & (Bacillus laterosporus)« Bacillus lautus. 3L
% F 308 (Bacillus lentimorbus )« BB F AFHE (Bacillus lentus )« &)
#FF0AHAFE (Bacillus licheniformis )« Bacillus luciferensis. 12 ¥ J0+7H
(Bacillus macerans). 2 2 ¥ 304 & (Bacillus macquariensis). Bacillus
marinus. Bacillus marisflavi. Bacillus marismortui~ E X3 3AF 8 ( Bacillus
megaterium )« ¥ 5t 384T & (Bacillus methanolicus). Bacillus migulanus.
Bacillus mojavensis. IR ¥ 3AF B (Bacillus mucilaginosus). K 3 34T &
(Bacillus mycoides)+ Bacillus naganoensis. Bacillus nealsonii. Bacillus
neidei. Bacillus niacini. Bacillus okuhidensis. Bacillus oleronius. Bacillus
pabuli. Bacillus pallidus. Bacillus pantothenticus. Bacillus parabrevis. &
K. AT & (Bacillus pasteurii). Bacillus peoriae. % ¥5¥38AFE ( Bacillus
polymyxa ). B K ¥ & ¥ 30 # & (Bacillus popilliae) « Bacillus
pseudalcaliphilus. Bacillus pseudofirmus. Bacillus pseudomycoides. Bacillus
psychrodurans. %% %3 30T & (Bacillus psychrophilus). B ¥ M E
( Bacillus psychrosaccharolyticus ) Bacillus psychrotolerans. £3% 3% 304F
& (Bacillus pulvifaciens). %3 ¥ 384F @ ( Bacillus pumilus )« Bacillus
pycnus~ Bacillus reuszeri< Bacillus salexigens. Bacillus schlegelii. Bacillus
selenitireducens . Bacillus silvestris . 8 3 % J0.4F & (Bacillus simplex)
Bacillus siralis. Bacillus smithii- Bacillus sonorensis 3% ¥ 3841 B ( Bacillus
sphaericus )« Bacillus sporothermodurans . % # g Wi 3 384T & (Bacillus
stearothermophilus) . Bacillus subterraneus . # ¥ AF ¥ spizizenii & F
( Bacillus subtilis subsp. Spizizenii )» #&FAFEAEZE B (Bacillus subtilis
subsp. Subtilis ). Bacillus thermantarcticus. Bacillus thermoaerophilus .
Bacillus thermoamylovorans « Bacillus thermoantarcticus « Bacillus
thermocatenulatus. Bacillus thermocloacae. Bacillus thermodenitrificans .

Bacillus  thermoglucosidasius « Bacillus thermoleovorans . Bacillus
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thermoruber . Bacillus thermosphaericus . #& Bl % ¥ 04T A (Bacillus
thiaminolyticus) 724 % 3478 ( Bacillus thuringiensis ) Bacillus tusciae.
Bacillus validus. Bacillus vallismortis. Bacillus vedderi. Bacillus vulcani.
Bacillus weihenstephanensis- Exiguobacterium acetylicum. Exiguobacterium
antarcticum . Exiguobacterium aurantiacum « Exiguobacterium undae
Gracilibacillus dipsosauri « Gracilibacillus halotolerans . Halobacillus
halophilus . Halobacillus karajensis~ Halobacillus litoralis. Halobacillus
salinus « Halobacillus trueperi « Saccharococcus caldoxylosilyticus
Saccharococcus thermophilus « Salibacillus marismortui . Salibacillus
salexigens « Virgibacillus carmonensis . Virgibacillus marismortui .
Virgibacillus necropolis. Virgibacillus pantothenticus. Virgibacillus picturae-.
Virgibacillus  proomii % Virgibacillus ~salexigens . % #F # #
(Brevibacteriaceae), %] 4=434F ¥ /& (Brevibacterium), #|de ZBLAEATH
(Brevibacterium acetylicum) « Brevibacterium albidum . = % 38 A7 &
(Brevibacterium ammoniagenes). Brevibacterium avium . Brevibacterium
casei~ Brevibacterium citreum. X FF434F & (Brevibacterium divaricatum).
Brevibacterium epidermidis . Brevibacterium fermentans . Brevibacterium
frigoritolerans « Brevibacterium halotolerans . % 42 #F ¥ (Brevibacterium
imperiale). R TH2H B (Brevibacterium incertum). Brevibacterium iodinum .
¥ BB A E ( Brevibacterium linens ). Brevibacterium liquefaciens
Brevibacterium lutescens~ Brevibacterium luteum- Brevibacterium lyticum
Brevibacterium mcbrellneri « Brevibacterium otitidis < Brevibacterium
oxydans . Brevibacterium paucivorans Brevibacterium protophormiae
Brevibacterium pusillum . Brevibacterium saperdae « 1% # 42 H B
(Brevibacterium stationis) . Brevibacterium testaceum 2k Brevibacterium
vitaeruminis ; # # B #} (Corynebacteriaceae) , #| 4= & 4F & &
( Corynebacterium ) %)%= Corynebacterium accolens. Corynebacterium

afermentans subsp. afermentans . Corynebacterium afermentans subsp.
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lipophilum. Corynebacterium ammoniagenes. Corynebacterium amycolatum.
Corynebacterium appendicis. Corynebacterium aquilae. Corynebacterium
argentoratense~ Corynebacterium atypicum. Corynebacterium aurimucosum .
Corynebacterium auris «  Corynebacterium auriscanis . 3% ¥ % H 8
(Corynebacterium betae) . Corynebacterium beticola . 4 #% H B
(Corynebacterium bovis) « £ #% A & (Corynebacterium callunae) .
Corynebacterium  camporealensis .  Corynebacterium capitovis
Corynebacterium casei . Corynebacterium confusum . Corynebacterium
coyleae .  Corynebacterium cystitidis «  Corynebacterium durum -
Corynebacterium efficiens « B # # B (Corynebacterium  equi) .
Corynebacterium falsenii . %2 2% % #F & (Corynebacterium fascians) .
Corynebacterium felinum. %%#fﬁﬁfﬁ(Corynebacterium flaccumfaciens).
Corynebacterium flavescens. Corynebacterium Jreneyi. Corynebacterium
glaucum . Corynebacterium  glucuronolyticum . Corynebacterium
glutamicum F RABATH (Corynebacterium hoagii). Corynebacterium ilicis.
Corynebacterium imitans. Y@+ & (Corynebacterium insidiosum). 173
# A & (Corynebacterium iranicum) « Corynebacterium jeikeium .
Corynebacterium kroppenstedtii. B KA # (Corynebacterium kutscheri).
H & ¥ 4T B (Corynebacterium lilium). Corynebacterium lipophiloflavum .
Corynebacterium macginleyi. Corynebacterium mastitidis. Corynebacterium
matruchotii « % P % HAF F ( Corynebacterium michiganense ) .
Corynebacterium michiganense subsp. tessellarius . Corynebacterium
minutissimum .  Corynebacterium mooreparkense .  Corynebacterium
mucifaciens. X A BHAH & (Corynebacterium mycetoides). JoA I Atk
#T# (Corynebacterium nebraskense). % KAEATH (Corynebacterium oortii)-
M E B M B (Corynebacterium paurometabolum) . # # A B
(Corynebacterium phocae) « Corynebacterium pilosum . B2 K#H &

(Corynebacterium  poinsettiae) .  Corynebacterium propinquum .
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Corynebacterium pseudodiphtheriticum . 18 % 4% ##F & (Corynebacterium
pseudotuberculosis). FLIRABAT B (Corynebacterium pyogenes). + KABAF
B (Corynebacterium rathayi) . R B # #F B (Corynebacterium renale) -
Corynebacterium riegelii. Corynebacterium seminale. L4538 AT E
( Corynebacterium sepedonicum ) . Corynebacterium simulans
Corynebacterium singulare. Corynebacterium sphenisci. Corynebacterium
spheniscorum. . ¥#F & (Corynebacterium striatum). Corynebacterium
suicordis Corynebacterium  sundsvallense - Corynebacterium
terpenotabidum. Corynebacterium testudinoris . Corynebacterium thomssenii.
s & B AT B (Corynebacterium tritici) « % % # #F B (Corynebacterium
ulcerans) « Corynebacterium urealyticum . Corynebacterium variabile .
Corynebacterium vitaeruminis 3T IRABAT# (Corynebacterium xerosis); M
H#H#, #ld= Alterococcus. Arsenophonus. Brenneria. Buchnera.
Budvicia. Buttiauxella. #¥4F# /& (Calymmatobacterium). Cedecea. #7
#ERAFHA (Citrobacter ). &% KH & (Edwardsiella). W4T H &
( Enterobacter ). BRX K& & (Erwinia). %% K# & (Escherichia).
Ewingella. "X B# &(Hafnia). £ F1AKE E (Klebsiella). Kluyvera.
Leclercia « Leminorella . Moellerella .« 2 #& K, & & (Morganella) .
Obesumbacterium. Pantoea. R AX#T B /& (Pectobacterium). Photorhabdus.
AR B0 & (Plesiomonas). Pragia. X% & & (Proteus). £ F REHEE
(Providencia). Rahnella. Saccharobacter. ¥ 17K# & (Salmonella). &
REATHAE ( Shigella ). WEKE /A (Serratia). Sodalis. Tatumella.
Trabulsiella. Wigglesworthia. Xenorhabdus, I8 RA&# & ( Yersinia) F=
Yokenella %] 4= Arsenophonus nasoniae « Brenneria alni . Brenneria
nigrifluens. Brenneria quercina. Brenneria rubrifaciens. Brenneria salicis-
Budvicia aquatica « Buttiauxella agrestis < Buttiauxella brennerae -
Buttiauxella ferragutiae . Buttiauxella gaviniae . Buttiauxella izardii

Buttiauxella noackiae~ Buttiauxella warmboldiae. Cedecea davisae. Cedecea
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lapagei. Cedecea neteri. XA —BRATHBRE ( Citrobacter amalonaticus ).
F AT BRE ( Citrobacter diversus ) 3 RATHEELE ( Citrobacter freundii ).
Citrobacter genomospecies. Citrobacter gillenii. BB ATEBE ( Citrobacter
intermedium ). #TKATHBE ( Citrobacter koseri )« Citrobacter murliniae.
YR B A AT ( Citrobacter sp. ). A+ % #&4%8 ( Edwardsielia hoshinae ).
Edwardsiella ictaluri. R4.Z1&% & ( Edwardsiella tarda )« Erwinia alni.
R KHA ( Erwinia amylovora ). Erwinia ananatis . Erwinia
aphidicola. Erwinia billingiae. RAWAER X K& (Erwinia cacticida). *
% R X KB ( Erwinia cancerogena )« RKAWAEBR XK B ( Erwinia
carnegieana ) ¥ M RBR LK E L& A ( Erwinia carotovora subsp.
atroseptica )« A F F KRB R X K& Z# ( Erwinia carotovora subsp.
betavasculorum )\ 3 F 3R 8 R X KB Ak BA4( Erwinia carotovora subsp.
odorifera ). ¥ KB BKLKE wasabiae #Y ( Erwinia carotovora subsp.
wasabiae ). FKXKE ( Erwinia chrysanthemi). ¥ 28X K8 ( Erwinia
cypripedii )« B-fEBR XK HE ( Erwinia dissolvens ). 34 MR X K& ( Erwinia
herbicola ). FFAEARBK L K& ( Erwinia mallotivora ). % o B L K B
(Erwinia milletiae). FBRXKE (Erwinia nigrifluens ). AR LK E
( Erwinia nimipressuralis ) ¥4BK X K& ( Erwinia persicina ). Erwinia
psidii~ Erwinia pyrifoliae. #8%X K & ( Erwinia quercina )» X ER XK H
( Erwinia rhapontici ). % 41BR X K& (Erwinia rubrifaciens). WL K H
(Erwinia salicis). #T KB K& ( Erwinia stewartii ). "% 2.5 R LK G
( Erwinia tracheiphila ). *% KX KH ( Erwinia uredovora). ERL3H %
# K. (Escherichia adecarboxylata ). Escherichia anindolica. 2% €. 3% %
K (Escherichia aurescens ). ¥£33%:A K ¥ ( Escherichia blattae ). X
A8 ( Escherichia coli)« XMi3%# K& 3 & M (Escherichia coli var.
communior). 7 FZXBAFE (Escherichia coli-mutabile ). # K& A K&
( Escherichia fergusonii ). B X3%A KB (Escherichia hermannii ). %%
KE# (Escherichia sp. ). 1 9 %A K& ( Escherichia vulneris )+ Ewingella
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americana . ¥ B X R (Hafnia alvei). At E KA (Klebsiella
aerogenes ) Klebsiella edwardsii subsp. atlantae. f% 5 R B A FHRKA
( Klebsiella ornithinolytica )« 18 =% EF KB (Klebsiella oxytoca ). 4
% EIKE (Klebsiella planticola ). it XATH ( Klebsiella pneumoniae )
B KA B E M X IH (Klebsiella pneumoniae subsp. pneumoniae )~ 3
TR A (Klebsiella sp. ). L4 % FIAKEA (Klebsiella terrigena ). 4§ K,
%518 KA ( Klebsiella trevisanii )« Kluyvera ascorbata Kluyvera citrophila.
Kluyvera cochleae. Kluyvera cryocrescens~ Kluyvera georgiana. Kluyvera
noncitrophila - Kluyvera sp. . Leclercia adecarboxylata . Leminorella
grimontii« Leminorella richardii. Moellerella wisconsensis. Morganella
morganii~ Morganella morganii subsp. morganii. Morganella morganii
subsp. sibonii. Obesumbaterium proteus. Pantoea agglomerans. Pantoea
ananatis. A2 B ( Pantoea citrea )« Pantoea dispersa. Pantoea punctata.
Pantoea stewartii subsp. stewartii - Pantoea terrea « Pectobacterium
atrosepticum .  Pectobacterium carotovorum subsp. atrosepticum
Pectobacterium  carotovorum  subsp. carotovorum .  Pectobacterium
chrysanthemi . Pectobacterium cypripedii « Photorhabdus asymbiotica -
Photorhabdus luminescens. Photorhabdus luminescens subsp. akhurstii
Photorhabdus luminescens subsp. laumondii. Photorhabdus luminescens
subsp. luminescens. Photorhabdus sp.. Photorhabdus temperata. % &7 4R
3% J@. W (Plesiomonas shigelloides). Pragia fontium. Proteus hauseri. Proteus
ichthyosmius « %18 & 7% & (Proteus inconstans) I 7 K & (Proteus
mirabilis). B KK 7 & (Proteus morganii)~ Proteus myxofaciens. Proteus
penneriv ‘G KL & (Proteus retigeri). Proteus shigelloides. 58 K HATH
( Proteus vulgaris )« Providencia alcalifaciens. Providencia friedericiana.
Providencia heimbachae. Providencia rettgeri. Providencia rustigianii.
Providencia stuartii. Rahnella aquatilis. £ RV TTKE (Salmonella
abony ). L F|FEIRVITRE (Salmonella arizonae ). FEX RV TTRKE
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( Salmonella bongori ). ¥ FE IV ITKEZA EAR B ( Salmonella
choleraesuis subsp. arizonae ). ¥ EE LV TTRE LR R L (Salmonella
choleraesuis subsp. bongori). ¥ EE I TTRKEEE L LF (Salmonella
choleraesuis subsp. cholereasuis )« # E 2.7/ 1T K B XL #) £ AR T F

(Salmonella choleraesuis subsp. diarizonae ). ¥ E 2.7V 11 K8 £479 A

(Salmonella choleraesuis subsp. houtenae ). ¥ EEL3V 7 K8 3kikin T F

( Salmonella choleraesuis subsp. indica ). ¥ EE W T KB FEHEB T H

( Salmonella choleraesuis subsp. salamae ). X B FERBVITKE

(Salmonella daressalaam ). JHiE ) 11 KB 473 BFF ( Salmonella enterica
subsp. houtenae ). MiE ) I TRKEA FIB/EH (Salmonella enterica subsp.
salamae ). M X T KB (Salmonella enteritidis ) 33 11K & ( Salmonella
gallinarum ). H&EITTRA (Salmonella heidelberg ). C.E LIV ITTKE

(Salmonella panama ). RRMEWTTRE (Salmonella senftenberg ). £,
% X TTKE (Salmonella typhimurium ). %% % 5 & & ( Serratia
entomophila ). XKV EH (Serratia ficaria ). ER IV EE (Serratia
fonticola ). # XV E & ( Serratia grimesii ). &AW EE ( Serratia
liquefaciens )« /R E @B (Serratia marcescens ). *:J5 1V E & *5/F T#

( Serratia marcescens subsp. marcescens ). # 4 K 7 'E & ( Serratia
marinorubra )« AR 'E B (Serratia odorifera ) EF13¥ #7110 E & ( Serratia
plymouthensis ). £-3%V & & ( Serratia plymuthica ) EH 523V E & ( Serratia
proteamaculans ). R # 1 EAMBE T M (Serratia proteamaculans
subsp. quinovora ). $EE TV E® (Serratia quinivorans) XRE&EHTF IV EH

( Serratia rubidaea ). #K & KB (Shigella boydii). # K ERK KB
(Shigella flexneri). &) # % &R KA (Shigella paradysenteriae). & K EH K,
# (Shigella sonnei)- Tatumella ptyseos. Xenorhabdus beddingii. Xenorhabdus
bovienii . Xenorhabdus Iluminescens . Xenorhabdus nematophila .
Xenorhabdus nematophila subsp. beddingii . Xenorhabdus nematophila

subsp. bovienii. Xenorhabdus nematophila subsp. poinarii 3 Xenorhabdus
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poinarii; Gordoniaceae %] %2 Gordonia. Skermania #| 4= Gordonia
aichiensis. Gordonia alkanivorans. Gordonia amarae. Gordonia amicalis -
Gordonia bronchialis. Gordonia desulfuricans. Gordonia hirsuta. Gordonia
hydrophobica « Gordonia namibiensis « Gordonia nitida . Gordonia
paraffinivorans . Gordonia polyisoprenivorans « Gordonia rhizosphera

Gordonia rubripertincta. Gordonia sihwensis. Gordonia sinesedis. Gordonia
sputi Gordonia terrae 3 Gordonia westfalica; #HR & F-(Micrococcaceae),
B %o % 3R B B (Micrococcus) . #F & /& (Arthrobacter) . Kocuria .

Nesterenkonia. Renibacterium. ¥ X & & (Rothia). Stomatococcus, #|4»
& BAKER A (Micrococcus agilis). Micrococcus antarcticus. Micrococcus
halobius . Micrococcus kristinae . & 3 #% 3R & (Micrococcus luteus) «

Micrococcus lylae « Micrococcus nishinomiyaensis « ¥ 3R & % 3R &
(Micrococcus roseus) Micrococcus sedentarius. FFIRE (Micrococcus
varians). Arthrobacter agilis. Arthrobacter albus. Arthrobacter atrocyaneus
&% A # (Arthrobacter aurescens). Arthrobacter chlorophenolicus. A7
AT & (Arthrobacter citreus). Arthrobacter creatinolyticus. 5 5 A8
(Arthrobacter crystallopoietes) « Arthrobacter cumminsii « B M A 8B
(Arthrobacter duodecadis) . #% & & 5 # & (Arthrobacter favescens) .

Arthrobacter flavus. Arthrobacter gandavensis. ¥R A & (Arthrobacter
globiformis). Arthrobacter histidinolovorans. Arthrobacter ilicis. Arthrobacter
koreensis. Arthrobacter luteolus. Arthrobacter methylotrophus. Arthrobacter
mysorens~ Arthrobacter nasiphocae. Arthrobacter nicotianae. Arthrobacter
nicotinovorans « B L P A H (Arthrobacter oxydans) « & P HYE
(Arthrobacter pascens) « Arthrobacter picolinophilus . % & 3 4 &
(Arthrobacter polychromogenes). Arthrobacter protophormiae. Arthrobacter
psychrolactophilus . Arthrobacter radiotolerans. Arthrobacter ramosus

Arthrobacter rhombi. Arthrobacter roseus. Arthrobacter siderocapsulatus-

& 2 % AT ¥ (Arthrobacter simplex). Arthrobacter sulfonivorans. Arthrobacter
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sulfureus &P ¥ & (Arthrobacter terregens). PYRR H & (Arthrobacter
tumescens) « Arthrobacter uratoxydans . = Mk F # & (Arthrobacter
ureafaciens). Arthrobacter variabilis. Arthrobacter viscosus. Arthrobacter
woluwensis. Kocuria erythromyxa. Kocuria kristinae. Kocuria palustris.
Kocuria polaris. Kocuria rhizophila. Kocuria rosea. Kocuria varians.
Nesterenkonia halobia « Nesterenkonia lacusekhoensis « Renibacterium
salmoninarum. Rothia amarae. Rothia dentocariosa. Rothia mucilaginosa.
Rothia nasimurium 32X Stomatococcus mucilaginosus ; % ¥ #F & #
(Mycobacteriaceae), #4245 BATH /& ( Mycobacterium ), #]4eiEM 54K
A B (Mycobacterium africanum) . Mycobacterium agri~ Mycobacterium
aichiense. Mycobacterium alvei. Mycobacterium asiaticum. Mycobacterium
aurum . Mycobacterium austroafricanum . Mycobacterium bohemicum .
Mycobacterium botniense. Mycobacterium brumae. % 54T & AT B
(Mycobacterium chelonae subsp. abscessus) « Mycobacterium chitae .
Mpycobacterium  chlorophenolicum Mycobacterium chubuense .
Mycobacterium confluentis « Mycobacterium cookii « ¥ K, 2~ B} &
(Mycobacterium diernhoferi) . Mpycobacterium doricum . Mycobacterium
duvalii. Mycobacterium fallax. Mycobacterium farcinogenes. ¥H R AF
B (Mycobacterium flavescens) « Mycobacterium frederiksbergense -
Mycobacterium gadium . Mycobacterium gilvum . % K & K 4 &
(Mycobacterium gordonae) . Mycobacterium hassiacum . Mycobacterium
hiberniae « Mycobacterium hodleri . Mycobacterium holsaticum .
Mycobacterium komossense « Mycobacterium lacus - Mycobacterium
madagascariense Mycobacterium  mageritense .  Mycobacterium
montefiorense ~ Mycobacterium moriokaense . Mycobacterium murale -
Mycobacterium  neoaurum . X & 4 K HF & (Mycobacterium
nonchromogenicum). Mycobacterium obuense. Mycobacterium palustre.

Mycobacterium parafortuitum. Mycobacterium peregrinum- B HoBRAFE

71



200480026517. 2 B P 5Ee61/25561

(Mycobacterium phlei) « Mycobacterium pinnipedii « Mpycobacterium
poriferae « Mycobacterium pulveris « Mycobacterium rhodesiae

Mycobacterium shottsii «  Mycobacterium sphagni « 3 % B #F B
(Mycobacterium terrae). Mycobacterium thermoresistibile. Mycobacterium
tokaiense. R-EHBATE (Mycobacterium triviale). Mycobacterium tusciae
R Mycobacterium vanbaalenii; Nocardiaceae, #]4»i&F K& F(Nocardia)-
£138 % & (Rhodococcus), B4 Nocardia abscessus. 3E M #F K & (Nocardia
africana). Nocardia amarae. ZK3EF KA (Nocardia asteroides). Nocardia
autotrophica. Nocardia beijingensis. T %% F KB (Nocardia brasiliensis).
Nocardia brevicatena. Nocardia caishijiensis. % & % i&F K& (Nocardia
calcarea). Nocardia carnea. 4 4% & F KB (Nocardia cellulans). Nocardia
cerradoensis « % B % F K B (Nocardia coeliaca) « Nocardia
corynebacterioides. Nocardia crassostreae. Nocardia cummidelens. Nocardia
cyriacigeorgica. B35 F K& (NVocardia farcinica). Nocardia flavorosea-

Nocardia fluminea « > 3% ¥ F K B (Nocardia globerula) . Nocardia
hydrocarbonoxydans. Nocardia ignorata. Nocardia mediterranei. Nocardia
nova - Nocardia orientalis « Nocardia oftitidis-caviarum . Nocardia
otitidiscaviarum « Nocardia paucivorans . *§ & # % F K B (Nocardia
petroleophila). Nocardia pinensis. Nocardia pseudobrasiliensis. Nocardia
pseudovaccinii~ Nocardia puris. Nocardia restricta. ¥3EEF K& (Nocardia
rugosa)~ Nocardia salmonicida. Nocardia saturnea. Nocardia seriolae.

Nocardia soli. Nocardia sulphurea- i 3EiEF I&%(Nocardia transvalensis)
¥ —i%F K& (Nocardia uniformis). A% K& (Nocardia vaccinii)-

Nocardia veterana 3% Nocardia vinacea; 18£8 #(Pseudomonaceae), %)
4o & # # & & (Azomonas) « B £ # & (Azotobacter) . Cellvibrio .

Chryseomonas . Flaviomonas . Lampropedia . Mesophilobacter .

Morococcus« Oligella. /&£ & # & ( Pseudomonas ). Rhizobacter .

Rugamonas. Serpens. Thermoleophilum. Xylophilus, #)]Xe#3# § &M
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& (Azomonas agilis). #7i8 8L H (4zomonas insignis). ERRELRH
(Azomonas macrocytogenes). #4% B & & (Azotobacter agilis). Azotobacter
agilis subsp. armeniae. Azotobacter armeniacus. %K E 85 (4zotobacter
beijerinckii) . 8 3K B % B (4zotobacter chroococcum) . ¥P E B R &
(Azotobacter indicum) . E J& B £ B (Azotobacter macrocytogenes)

Azotobacter miscellum. 2. & E KA L & LH (Azotobacter nigricans subsp.
nigricans). “E#% B 84 (Azotobacter paspali). Azotobacter salinestris. B &,
B (Azotobacter sp.). #7215 B R H (Azotobacter vinelandii). Flavimonas
oryzihabitans. Mesophilobacter marinus. Oligella urethralis. RERABEFE
B (Pseudomonas acidovorans). 4A%ABEIEE (Pseudomonas aeruginosa).

Pseudomonas agarici~ 7= BIB LB (Pseudomonas alcaligenes). % BRI
¥ Jo ) (Pseudomonas aminovorans). Pseudomonas amygdali. 1= FARE
Jo & ( Pseudomonas andropogonis ) Pseudomonas anguilliseptica

Pseudomonas antarctica - Pseudomonas antimicrobica . Pseudomonas
antimycetica « & &R £ & & (Pseudomonas aptata) . > BB E &
(Pseudomonas arvilla). 4% AR HE (Pseudomonas asplenii). X & #R
¥ J ] (Pseudomonas atlantica). B EABRE L E (Pseudomonas atrofaciens)
4 EAB L HE (Pseudomonas aureofaciens)- ¥ ZAZLE ( Pseudomonas
avellanae ) « Pseudomonas azelaica « B £ 18 3% & B (Pseudomonas
azotocolligans) . Pseudomonas balearica . & K AR 3£ & & (Pseudomonas
barkeri) « Pseudomonas bathycetes . B K 1R ¥ & B (Pseudomonas
beijerinckii) « Pseudomonas brassicacearum « Pseudomonas brenneri .

Pseudomonas butanovora . Pseudomonas carboxydoflava . Pseudomonas
carboxydohydrogena « Pseudomonas carboxydovorans . Pseudomonas
carrageenovora. K& 6 BRI E (Pseudomonas caryophylli). # %AR%
B H (Pseudomonas cepacia). Pseudomonas chloritidismutans. %7185
¥ (Pseudomonas chlororaphis). # BB $EI0HA (Pseudomonas cichorii). %

¥ B3B3 0 & (Pseudomonas citronellolis). Pseudomonas cocovenenans-.
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Pseudomonas compransoris « Pseudomonas congelans . E HBR EEH
(Pseudomonas coronafaciens). Pseudomonas corrugata. 1% AR L IOEH
(Pseudomonas dacunhae). #& KAB M HB (Pseudomonas delafieldii). 2 E1R
% J0. & (Pseudomonas delphiniiy « Bl 8 18 % o ¥ (Pseudomonas
denitrificans). %182 & (Pseudomonas desmolytica). #k &8 p0
(Pseudomonas diminuta) « Pseudomonas doudoroffii . Pseudomonas
echinoides . 1% K 18 % & & (Pseudomonas elongata) . Pseudomonas
extorquens. Pseudomonas extremorientalis. #(3#AZ 3 0.8 (Pseudomonas
facilis)« Pseudomonas ficuserectae. & 18.% Jo. & (Pseudomonas flava) .

Pseudomonas flavescens « R FAB £ I8 & (Pseudomonas fluorescens) «

Pseudomonas fragi. Pseudomonas frederiksbergensis. Pseudomonas fulgida-.
Pseudomonas fuscovaginae. Pseudomonas gazotropha. /& & HREIH
(Pseudomonas gladioli). Pseudomonas glathei. Pseudomonas glumae.

Pseudomonas graminis . Pseudomonas halophila . ¥ B XB 2R &
(Pseudomonas helianthi) « Pseudomonas huttiensis . Pseudomonas
hydrogenothermophila. Pseudomonas hydrogenovora. Pseudomonas indica
FRBERE (Pseudomonas indigofera) . #:1& 3 & & (Pseudomonas
iodinum) « Pseudomonas kilonensis « 7 B B £ 0 B (Pseudomonas
lachrymans) « % ] 18 % J& & (Pseudomonas lapsa) . 3 KB £ BB
(Pseudomonas lemoignei) - Pseudomonas lemonnieri « Pseudomonas
lundensis . Pseudomonas luteola - "% %k % 18 % J& & (Pseudomonas
maltophilia) . 18 % & & (Pseudomonas marginalis) . X 18 £ 8 &
(Pseudomonas marginata). Pseudomonas marina. Pseudomonas meliae. 17
% 1R % I B (Pseudomonas mendocina)« Pseudomonas mesophilica

Pseudomonas mixta. Pseudomonas monteilii. 33183 HE (Pseudomonas
morsprunorum). % BABEIEHA (Pseudomonas multivorans). 238 L H0E
(Pseudomonas natriegens) . Pseudomonas nautica - Pseudomonas

nitroreducens . £ 1R 3 0 & (Pseudomonas oleovorans) . Pseudomonas
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oryzihabitans « 7 K 1R £ 0 & (Pseudomonas ovalis) . Pseudomonas
oxalaticus « 8 K 1B 3£ & & (Pseudomonas palleronii) « Pseudomonas
paucimobilis. 5% 218 LI0H (Pseudomonas phaseolicola). Pseudomonas
phenazinium . Pseudomonas pickettii. Pseudomonas pisi. Pseudomonas
plantarii. Pseudomonas plecoglossicida. Pseudomonas poae. IRFABEI
& (Pseudomonas primulae). Pseudomonas proteolytica. % = BAB L FE
(Pseudomonas pseudoalcaligenes). Pseudomonas pseudoalcaligenes subsp.
konjaci . % = B 20 E £ = B L F (Pseudomonas pseudoalcaligenes
subsp. pseudoalcaligenes) . Pseudomonas pseudoflava. & 2B ERE
(Pseudomonas putida). Pseudomonas putida var. naraensis. & ¥ABEIH
(Pseudomonas putrefaciens) « Pseudomonas pyrrocinia - Pseudomonas
radiora « & e & 1B % o & (Pseudomonas reptilivora) . Pseudomonas
rhodesiae « Pseudomonas rhodos « # ¥ & B 3£ B & (Pseudomonas
riboflavina). Pseudomonas rubescens. Pseudomonas rubrisubalbicans. &
K AR ¥ B0 & (Pseudomonas ruhlandii) . "% ¥ 1B % J& B (Pseudomonas
saccharophila) . ERBERE (Pseudomonas savastanoi). Pseudomonas
savastanoi pvar. glycinea . ¥ KAR £ I E ¥ £ & T # (Pseudomonas
savastanoi pvar. Phaseolicola). #6183 & (Pseudomonas solanacearum
18 ¥ fe & /B (Pseudomonas sp.)~ Pseudomonas spinosa . Pseudomonas
stanieri. 36 KAB LB B (Pseudomonas stutzeri). T 1R E B ( Pseudomonas
syringae ) T HABLILE £ K (Pseudomonas syringae pvar. Aptata). T
B R E B L T H (Pseudomonas syringae pvar. Atrofaciens). T H1B LI
B EBH LR (Pseudomonas syringae pvar. Coronafaciens ). T AR E I
B 2 T (Pseudomonas syringae pvar. Delphinii). THBEREX LT
F (Pseudomonas syringae pvar. Glycinea). THFBRERE & B R L
(Pseudomonas syringae pvar. Helianthi) . T Z B L A K B K #
(Pseudomonas syringae pvar. Lachrymans). T & 1R %0 & B 18 £ #
(Pseudomonas syringae pvar. Lapsa)- THA BRI H 55 LA (Pseudomonas
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syringae pvar. Morsprunorum). T HBELIE B F 2 K (Pseudomonas
syringae pvar. Phaseolicola). T FAR L E RA L H (Pseudomonas syringae
pvar. Primulae). T HBLJICE T & X # (Pseudomonas syringae pvar.
Syringae). T Z1B2J0E JAE R FF (Pseudomonas syringae pvar. Tabaci). T
B M0 &5 E A (Pseudomonas syringae pvar. Tomato). T AR EEE
K & L AF (Pseudomonas syringae subsp. glycinea). T HABRLIE iF K L
(Pseudomonas syringae subsp. savastanoi). T HE BB G T H T #
(Psewdomonas syringae subsp. syringae). Pseudomonas syzygii. YZEA8 £ J0,
& (Pseudomonas tabaci). Pseudomonas taeniospiralis. ¥ ALEAB LG
(Pseudomonas testosteroni) « Pseudomonas thermocarboxydovorans .
Pseudomonas thermotolerans. Pseudomonas thivervalensis. & #AB L I0E
(Pseudomonas tomato). Pseudomonas trivialis~ Pseudomonas veronii. 0%
B % J& B (Pseudomonas vesicularis) « % % 18 ¥ B0 B (Pseudomonas
viridiflava) Pseudomonas viscogena . 1 KAB £ I & (Pseudomonas woodsii).
Rhizobacter dauci. Rhizobacter daucus 3 Xylophilus ampelinus; 1R/5 &
(Rhizobiaceae) #| %= L+ 3 AF & /& (Agrobacterium) . *¥ 2 7 & &
( Carbophilus ). Chelatobacter. 4] # /& ( Ensifer ). 1%/ # /& (Rhizobium).
¥ AR % B B (Sinorhizobium ) 4o T4F 2 XEHE B (Agrobacterium
atlanticum ) .  Agrobacterium ferrugineum . & A KR L EHF HF B
( Agrobacterium gelatinovorum ) . Agrobacterium larrymoorei -
Agrobacterium meteori~ XA LIEATE & (Agrobacterium radiobacter ).
AR LIEA B B ( Agrobacterium rhizogenes ). ¥ F LEAFH
(Agrobacterium rubi). 2 3% X 3% #F ¥ (Agrobacterium stellulatum). A& £3%
#F & (Agrobacterium tumefaciens) Agrobacterium vitis .  Carbophilus
carboxidus+ Chelatobacter heintzii. 8% ( Ensifer adhaerens ). Ensifer
arboris. % KB\ HA & (Ensifer fredii). Ensifer kostiensis. X5IRE %)% /&
( Ensifer kummerowiae ). Ensifer medicae. 8 758 # /& ( Ensifer meliloti )
B #k R8I H B (Ensifer saheli). Ensifer terangae. % 388\% & ( Ensifer
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xinjiangensis ). J&*% 2.4% 78 B ( Rhizobium ciceri )\ 324 ZA%5E & ( Rhizobium
etli )» % KARB B (Rhizobium fredii ). \u¥ 2428 E ( Rhizobium galegae ).
Rhizobium gallicum « Rhizobium giardinii . % #) AR 8 B ( Rhizobium
hainanense ). #ZAREE (Rhizobium huakuii ). 34ERBHE (Rhizobium
huautlense ). K 228 & ( Rhizobium indigoferae ). H AR B H B
( Rhizobium japonicum ). % ZARIEH (Rhizobium leguminosarum ). ¥ +
RBHE (Rhizobium loessense ). GHARARIBE (Rhizobium loti). F 55
158 & (Rhizobium lupini ). 3% E4%5E & & ( Rhizobium mediterraneum ).
H7ARBE (Rhizobium meliloti ). EERBE (Rhizobium mongolense ).
R 2ARSE B ( Rhizobium phaseoli )« 35t T 1858 & ( Rhizobium radiobacter ).
KARARIEE (Rhizobium rhizogenes ). Rhizobium rubi. Rhizobium sullae.
RWARIE & (Rhizobium tianshanense ). =7+ 34558 & ( Rhizobium trifolii )«
AWIRIEE (Rhizobium tropici )« Rhizobium undicola. Rhizobium vitis-
Sinorhizobium adhaerens . Sinorhizobium arboris . % K F %R & & 5
( Sinorhizobium fredii ). Sinorhizobium kostiense. i3 ¥ 438 5 &
( Sinorhizobium kummerowiae )« Sinorhizobium medicae. & B8 8
(Sinorhizobium meliloti). X& 2V LARBE (Sinorhizobium morelense ).
Bk RSP AR BE ( Sinorhizobium saheli ) XA BT LR B G
(Sinorhizobium xinjiangense ); Streptomycetaceae #)4v Kitasatosprora.
4 & ¥ & (Streptomyces) . Streptoverticillium , #] = F # & £ &
(Streptomyces abikoensis). W 3545 & # (Streptomyces aburaviensis). j*
EAETE R X & RAY (Streptomyces achromogenes subsp. achromogenes).
Streptomyces achromogenes subsp. rubradiris. Streptomyces acidiscabies. *Y
TEEHREY (Streptomyces acrimycini) . Streptomyces aculeolatus .
Streptomyces afghaniensis- ﬁf&%ﬁ?ﬁg%(&mpwmyca alanosinicus). @
F 44 F B (Streptomyces albaduncus)- Streptomyces albiaxialis. Streptomyces
albidochromogenes. %% & Z 4L E # (Streptomyces albidoflavus). & M4 EH
(Streptomyces albireticuli). % G4 E & (Streptomyces albofaciens). @4k
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E W (Streptomyces alboflavus). & XX EEE B (Streptomyces albogriseolus).
g k4 E & (Streptomyces albolongus) . & 2 4 & B (Streptomyces
alboniger). € %45 E & (Streptomyces albospinus). & #|4£E & & | L5+
(Streptomyces albosporeus subsp. albosporeus). Streptomyces albosporeus
subsp. labilomyceticus « Streptomyces alboverticillatus . @ B 4L FE B
(Streptomyces albovinaceus). Streptomyces alboviridis. Streptomyces albulus-
Streptomyces albus subsp. albus. Streptomyces albus subsp. pathocidicus-

Streptomyces almquistii. F-H42E & (Streptomyces althioticus). XE4EEH
(Streptomyces amakusaensis). * = %48 F & (Streptomyces ambofaciens).

o R4k E W (Streptomyces aminophilus). Streptomyces anandii. 165 B4k
B ¥ (Streptomyces anthocyanicus). A48 F & (Streptomyces antibioticus)-
RE B T EHE (Streptomyces antimycoticus). Streptomyces anulatus. FJF
1645 B W (Streptomyces arabicus). *3E4EE B (Streptomyces ardus) %k
E W (Streptomyces arenae) . 4% 4% 48 E & (Streptomyces argenteolus)

Streptomyces armeniacus- Streptomyces asiaticus- Streptomyces asterosporus-
W 245 B W (Streptomyces atratus). Streptomyces atroaurantiacus & EAAM
t& B & (Streptomyces atroolivaceus) « B B #k & ¥ & # (Streptomyces
atrovirens) - 1 & % & & (Streptomyces aurantiacus) « & XeaEH
(Streptomyces aurantiogriseus) « & & %% & ¥ F B (Streptomyces
aureocirculatus). &5 4% & (Streptomyces aureofaciens). & L4 E
H (Streptomyces aureorectus)- Streptomyces aureoversilis. & & LEEH
(Streptomyces aureoverticillatus) « % & %5 & & (Streptomyces aureus) .

Streptomyces avellaneus . Streptomyces avermectinius « Streptomyces
avermitilis. T4 T (Streptomyces avidinii). Streptomyces azaticus. & 4%
£ ¥ (Streptomyces azureus) . © &4 E B (Streptomyces baarnensis) -

Streptomyces bacillaris. F B4 E 8 (Streptomyces badius). B REAFHER
(Streptomyces baldaccii) « Streptomyces bambergiensis « Streptomyces

beijiangensis. % 4L 5 & (Streptomyces bellus)- Yo 3k R4&F H (Streptomyces
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bikiniensis). X34 48 F & (Streptomyces biverticillatus). #EEFHEY
(Streptomyces blastmyceticus). i -545£% @ (Streptomyces bluensis). €,k )
48 B B (Streptomyces bobili). K74 % ¥ (Streptomyces bottropensis). &%
4% A (Streptomyces brasiliensis)- Streptomyces bungoensis. Streptomyces
cacaoi subsp. asoensis. 7 48 E & T T ZH (Streptomyces cacaoi subsp.
cacaoi) R F & & B (Streptomyces caelestis). # % 48 & ¥ (Streptomyces
caeruleus). 7 #|%8 . 4% B & (Streptomyces californicus). KR4 EH
(Streptomyces calvus). ¥ K4 F # (Streptomyces canaries). Q4 EG
(Streptomyces candidus). & &4£F & (Streptomyces canescens). Streptomyces
cangkringensis. Streptomyces caniferus. W R4 % # (Streptomyces canus).
Streptomyces capillispiralis . £ 7 B 4 & & (Streptomyces capoamus) -

Streptomyces carpaticus- Streptomyces carpinensis. > $ 48 % H (Streptomyces
catenulae) . Streptomyces caviscabies . F 1A R EEE F/4A R T #H
(Streptomyces cavourensis subsp. cavourensis). Streptomyces cavourensis
subsp. washingtonensis. %|J@42 % & (Streptomyces cellostaticus). 4% -&4%
F @ (Streptomyces celluloflavus)- Streptomyces cellulolyticus. Streptomyces
cellulosae. Streptomyces champavatii. Streptomyces chartreuses. o38% A
% B B (Streptomyces chattanoogensis) « T *F 4 & B (Streptomyces
chibaensis). Streptomyces chrestomyceticus. Streptomyces chromofuscus-

X &t K B (Streptomyces chryseus) . £ % L4 EH A % £ T #
(Streptomyces chrysomallus subsp. chrysomallus). Streptomyces chrysomallus
subsp. fumigatus. Streptomyces cinereorectus. ¥R 445 E H IR K L T Fh
(Streptomyces cinereoruber subsp. cinereoruber). R RTEEEH KR EBT
#t (Streptomyces cinereoruber subsp. Jructofermentans) « Streptomyces
cinereospinus  Streptomyces cinereus . B K * & 48 E & (Streptomyces
cinerochromogenes. RLAEE & (Streptomyces cinnabarinus). WARAE
H (Streptomyces cinnamonensis. Streptomyces cinnamoneus- Streptomyces

cinnamoneus subsp. albosporus . Streptomyces cinnamoneus subsp.
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cinnamoneus . Streptomyces cinnamoneus subsp. lanosus. Streptomyces
cinnamoneus « Streptomyces cinnamoneus subsp. lanosus. Streptomyces
cinnamoneus subsp. sparsus « % R & E B (Streptomyces cirratus)

Streptomyces  ciscaucasicus « A7 ¥ R K ¥ E & (Streptomyces
citreofluorescens) « 4T Bt 48 & & (Streptomyces clavifer) . Streptomyces
clavuligerus . Streptomyces cochleatus « % R H & & ¥ (Streptomyces
coelescens)  Streptomyces coelicoflavus « R B & 4% & @ (Streptomyces
coelicolor)  Streptomyces coeruleoflavus « % % #3 4 & B (Streptomyces
coeruleofuscus) . Streptomyces  coeruleoprunus . Streptomyces
coeruleorubidus. X X I 4%E E & (Streptomyces coerulescens). E—4 K8
(Streptomyces collinus) . Streptomyces colombiensis « & 4 5 &
(Streptomyces corchorusii) . Streptomyces costaricanus. LI E B E &
(Streptomyces cremeus) « Streptomyces crystallinus . + B #F 8& E B
(Streptomyces curacoi) « Streptomyces cuspidosporus . B KB E FE &
(Streptomyces cyaneofuscatus) « 1 & 4 E & (Streptomyces cyaneus) ~

Streptomyces cyanoalbus . Streptomyces cystargineus. E R EH/AEH
(Streptomyces daghestanicus). 4% E H (Streptomyces diastaticus subsp.
Ardesiacus) « I ) B X FF & F B (Streptomyces diastaticus  subsp.
Diastaticus) « & ¥ 8 * & 4% & ¥ (Streptomyces diastatochromogenes) «

Streptomyces distallicus « Streptomyces djakartensis « & ¥ ¥ 4 B &
(Streptomyces durhamensis) < % #| 4% & & (Streptomyces echinatus)

Streptomyces echinoruber. Streptomyces ederensis. £ 354 # (Streptomyces
ehimensis). W (7R Ye£ B H (Streptomyces endus). Streptomyces enissocaesilis-
Streptomyces erumpens « 4L & & & K B (Streptomyces erythraeus)

Streptomyces erythrogriseus . + % & % & ¥ (Streptomyces eurocidicus) -

Streptomyces europaeiscabiei. ¥ R4 F & (Streptomyces eurythermus). BLrt
4 E 8 (Streptomyces exfoliates). EP24% B & (Streptomyces felleus). #iB4E
& & (Streptomyces fervens). ¥Rtk E # R I (Streptomyces fervens
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subsp. fervens). Streptomyces fervens subsp. melrosporus. *% R4 T H
(Streptomyces filamentosus). IFEZZEETE B (Streptomyces filipinensis). 4Bt
4 F & (Streptomyces fimbriatus). 3£ A48 E & (Streptomyces fimicarius). 3
R 4 B # (Streptomyces finlayi). XK 48 & ¥ (Streptomyces flaveolus) .

Streptomyces flaveus . Streptomyces flavidofuscus « #% % X 4% L 8
(Streptomyces flavidovirens) . Streptomyces flaviscleroticus « Streptomyces
Sfavofungini. Streptomyces flavofuscus. Streptomyces flavogriseus. % Hesk
& B (Streptomyces flavopersicus) « ¥ & = Kk 4 B B (Streptomyces
favotricini). & & 74 E & (Streptomyces flavovariabilis). £ M EY
(Streptomyces flavovirens). & 4k45E B (Streptomyces flavoviridis). B B 4%
F & (Streptomyces flocculus). ¥ 2 X 48 FH (Streptomyces floridae). %
KA T B (Streptomyces fluorescens). ¥ KA E W (Streptomyces fradiae). M
B4 T W (Streptomyces fragilis). AEF4EE & (Streptomyces fulvissimus)-

Streptomyces fulvorobeus . YA R 42 F # (Streptomyces fumanus) Streptomyces
fumigatiscleroticus . &% % 4% & & (Streptomyces galbus). HoF| )4 B &
(Streptomyces galilaeus) « Streptomyces gancidicus « 2 R A E &
(Streptomyces gardneri). FRF-4EE B (Streptomyces gelaticus). Streptomyces
geysiriensis. Streptomyces ghanaensis. Streptomyces gibsonii. *H4EH
(Streptomyces glaucescens) % F84LE & (Streptomyces glaucosporus). % &,
R E W (Streptomyces glaucus) 3RIOAEEH (Streptomyces globisporus subsp.
caucasicus)- Streptomyces globisporus subsp. flavofuscus. HFobeE B H b
I #F (Streptomyces globisporus subsp. globisporus) . % B 4 & &
(Streptomyces globosus) « Streptomyces glomeratus . R B & & 44 E &
(Streptomyces glomeroaurantiacus). Streptomyces gobitricini. A &4 EH
(Streptomyces goshikiensis). + B £4£E & (Streptomyces gougerotii). RE
% B & (Streptomyces graminearns) . R & & E B (Steptomyces
graminofaciens). R E &4 E & (Streptomyces griseinus). R EHEH
(Streptomyces  griseoaurantiacus) « X W % 4 E & (Streptomyces
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griseobrunneus). % ¥ EALE H (Streptomyces griseocarneus). K &= 4%
F & (Streptomyces griseochromogenes) « % 3% 4 & & (Streptomyces
griseoflavus) . K8 4% & B (Streptomyces griseofuscus). K R B &
(Streptomyces griseoincarnatus). X% 644 & # (Streptomyces griseoloalbus).
Streptomyces griseolosporeus. XAR4EE B (Streptomyces griseolus). REH
& T # (Streptomyces griseoluteus) . R 6. E FH E (Streptomyces
griseomycini) . K T4 F & (Streptomyces griseoplanus). K ZTHEH
(Streptomyces griseorubens). X 4145 % & (Streptomyces griseoruber). X%
AR T B (Streptomyces griseorubiginosus). Streptomyces griseosporeus.

& F %42 E @ (Streptomyces griseostramineus) « K & # % 4 E @
(Streptomyces griseoverticillatus). Rﬁ%g%’(&mptomyces griseoviridis).

R@%g%(&repmmyces griseus subsp. alpha). Streptomyces griseus subsp.
cretosus . K E4E B B K & L FF (Streptomyces griseus subsp. griseus)

Streptomyces griseus subsp. solvifaciens . N\ K 5 4 B & (Streptomyces
hachijoensis) . ## & #& 48 & & (Streptomyces halstedii). LR EHE Y
(Streptomyces hawaiiensis) « Streptomyces heliomycini . X % 52 EH
(Streptomyces  helvaticus) « Streptomyces herbaricolor . |~ B 4% £ 5
(Streptomyces hiroshimensis). HER|4&E & (Streptomyces hirsutus). 4L
B (Streptomyces humidus) - Streptomyces humiferus . Streptomyces
hydrogenans . & K 4 F @ (Streptomyces  hygroscopicus  subsp.
angustmyceticus) « Streptomyces hygroscopicus subsp. decoyicus .

Streptomyces hygroscopicus subsp. glebosus . R K 4% E & & K T F#
(Streptomyces  hygroscopicus  subsp.  hygroscopicus) - Streptomyces
hygroscopicus subsp. ossamyceticus. %% 4% & (Streptomyces iakyrus).

Streptomyces indiaensis - % # % & B (Streptomyces indigoferus) .

Streptomyces indonesiensis . F 19 B 4& & & (Streptomyces intermedius)

Streptomyces inusitatus. Streptomyces ipomoeae. % 448 EH (Streptomyces
Janthinus) . Streptomyces javensis .+ A F & & E ¥ (Streptomyces
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kanamyceticus). FH Xk REEFEH (Streptomyces kashmirensis). A& B % EH
(Streptomyces kasugaensis) « Streptomyces katrae . H B X % T &
(Streptomyces kentuckensis) . Streptomyces kifunensis . # F= 8 48 T
(Streptomyces kishiwadensis). Streptomyces kunmingensis. % R iEi% % 4%
A (Streptomyces kurssanovii). Streptomyces labedae. Streptomyces laceyi

Streptomyces ladakanum. F245F & (Streptomyces lanatus). #41s L
(Streptomyces lateritius) « Streptomyces laurentii « X ¥ kvt 4 E &
(Streptomyces lavendofoliae). Streptomyces lavendulae subsp. grasserius. %
ER T B KB KT B (Streptomyces lavendulae subsp. lavendulae).

Streptomyces lavenduligriseus. Streptomyces lavendulocolor. Streptomyces
levis. Streptomyces libani subsp. libani. Streptomyces libani subsp. rufus-

Streptomyces lienomycini. T A4 % & (Streptomyces lilacinus). P RIEEE
(Streptomyces limosus). #H4EE & (Streptomyces lincolnensis). #)K %4
& H (Streptomyces lipmanii). & 858 E4 5 (Streptomyces litmocidini).
Streptomyces lomondensis. ¥ €. KT E B (Streptomyces longisporoflavus).
4 & K 0 4% F & (Streptomyces longispororuber) . R & ¥ 42 E &
(Streptomyces longisporus) . Streptomyces longwoodensis . & E 4 EH
(Streptomyces lucensis) Streptomyces luridiscabiei . %% 458 (Streptomyces
luridus). ) &) 4% & (Streptomyces lusitanus). Streptomyces luteireticuli.
PR R AT H (Streptomyces luteogriseus). Streptomyces luteosporeus. %%
# ¢ %5 B W (Streptomyces luteoverticillatus) « #) & 4% & & (Streptomyces
ydicus). & K34kt & & (Streptomyces macrosporus). ILEG BB EY
(Streptomyces malachitofuscus) Streptomyces malachitospinus- Streptomyces
malaysiensis « B ¥ 4% & & (Streptomyces mashuensis) . B 4 T H
(Streptomyces massasporeus) « Streptomyces matensis . 43X € & L &
(Streptomyces mauvecolor). F %@ %4 E B (Streptomyces mediocidicus)-

MK 24 B & (Streptomyces mediolani) « E F6. 4% B & (Streptomyces
megasporus) ~ J= LB 4 E B (Streptomyces melanogenes) . % L4 EH
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(Streptomyces melanosporofaciens). Streptomyces mexicanus. BN ZEE
H (Streptomyces michiganensis). #8%4 % & (Streptomyces microflavus).

Streptomyces minutiscleroticus. 1 +45% # (Streptomyces mirabilis). =%
4 E B (Streptomyces misakiensis) « K 15 4% 42 & & (Streptomyces
misionensis) « X R & & & (Streptomyces mobaraensis) Streptomyces
monomycini « V8 X 4& & & (Streptomyces morookaensis) . R K& EH
(Streptomyces murinus). % X4 F & (Streptomyces mutabilis). Streptomyces
mutomycini « K 5 & F & (Streptomyces naganishiiy . M K4 E §
(Streptomyces narbonensis). %= 4 R4EEF & (Streptomyces nashvillensis).

% 4 4% B & (Streptomyces netropsis) « #r & )| 42 8 B & (Strepromyces
neyagawaensis). 2. &4 F & (Streptomyces niger)- BT & (Streptomyces
nigrescens) « % 2 & E & (Streptomyces nigrifaciens) . P44 E &
(Streptomyces nitrosporeus) Streptomyces niveiciscabiei. & G LB EH
(Streptomyces niveoruber). ‘T G4 E & (Streptomyces niveus). HHBAEE
(Streptomyces noboritoensis). 4& 7 ¥ E & (Streptomyces nodosus). #&hm4EE
# (Streptomyces nogalater). EFRALE & (Streptomyces nojiriensis). % R A
K 4% & B (Streptomyces nourseiy « # YL H 4 FE B (Streptomyces
novaecaesareae). Streptomyces ochraceiscleroticus. X-K4t & & (Streptomyces
odorifer). Streptomyces olivaceiscleroticus. WP 4EE & (Streptomyces
olivaceoviridis). B HL €45 F & (Streptomyces olivaceus). WAL E4E B
(Streptomyces olivochromogenes). Streptomyces olivomycini. MM K485
B (Streptomyces olivoreticuliy .  Streptomyces  olivoreticuli subsp.
cellulophilus . FCHL W K 48 B & AL PR B HF (Streptomyces  olivoreticuli
subsp. olivoreticuli). AL 245 F B (Streptomyces olivoverticillatus). #4&
& & (Streptomyces olivoviridis). X'E4:EH (Streptomyces omiyaensis). %
L EAHEE H (Streptomyces orinoci). FR4EE & (Streptomyces pactum).

Streptomyces paracochleatus . Streptomyces paradoxus . Streptomyces

parvisporogenes. Streptomyces parvulus. NMEE & (Streptomyces parvus).

84



200480026517. 2 o8 P 5E74/2551

K K4, K B (Streptomyces peucetius) - B & & & 8 B & (Streptomyces
phaeochromogenes). £ W4 % B (Streptomyces phaeofuciens). Wr4k4r4s K
& (Streptomyces phaeopurpureus). W54 B (Streptomyces phaeoviridis).
Streptomyces phosalacineus. % Z45% 8 (Streptomyces pilosus). L3454k
E & (Streptomyces platensis). #8845 E & (Streptomyces plicatus). % % &.4%
E & (Streptomyces pluricolorescens) . % = 6 5 E ¥ (Streptomyces
polychromogenes) « Streptomyces poonensis . ¥ ¥ 4% & B (Streptomyces
praecox) . %%k % 4% F A (Streptomyces prasinopilosus) . Streptomyces
prasinosporus « % % t& & & (Streptomyces prasinus) . F & 4 K H
(Streptomyces prunicolor). V45E B4 F B (Streptomyces psammoticus).

Streptomyces  pseudoechinosporeus . 1B X &K & F H (Streptomyces
pseudogriseolus). Streptomyces pseudovenezuelae. ¥ R4&E # (Streptomyces
pulveraceus) « & A8 & F & (Streptomyces puniceus) . Streptomyces
puniciscabiei. % 213548 B (Streptomyces purpeofuscus). X% EH
(Streptomyces purpurascens) « Streptomyces purpureus . Streptomyces
purpurogeneiscleroticus. & = &4 E A (Streptomyces racemochromogenes).
AL E B (Streptomyces rameus). N AEE B (Streptomyces ramulosus).

Streptomyces rangoonensis. R % IE4EE B (Streptomyces recifensis). A%
4 F & (Streptomyces rectiverticillatus) « H # % & 4 F & (Streptomyces
rectiviolaceus) « Streptomyces regensis « & & & 4 E & (Streptomyces
resistomycificus). Streptomyces reticuliscabiei. Streptomyces rhizosphaericus
8, 2 45 T W (Streptomyces rimosus subsp. paromomycinus). S HETH 0.5
T FF (Streptomyces rimosus subsp. rimosus . F| F 45 F H (Streptomyces
rishiriensis) . % 1 K 4 F & (Streptomyces rochei) . Streptomyces
roseiscleroticus. BIRIEAy B4& F & (Streptomyces roseodiastaticus). ¥ 3R.%
% & B (Streptomyces roseoflavus) « X R W ¥ K & (Streptomyces
roseofulvus). ¥R T H4& K & (Streptomyces roseolilacinus). &K BEEE
(Streptomyces roseolus). B IRICAETE H (Streptomyces roseosporus). FRI
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4 4% & B (Streptomyces roseoverticillatus) . 3 3 ¥ 45 & ¥ (Streptomyces
roseoviolaceus) . HK 44 E B (Streptomyces roseoviridis). Streptomyces
rubber. %57%%%% 45 & ¥ (Streptomyces rubiginosohelvolus). #4EH
(Streptomyces rubiginosus). ﬁfk‘ﬁig—%(Streptomyces rubrogriseus). &%
AR T H (Streptomyces rutgersensis subsp. castelarensis). 445 -&4%
F & ZAF (Streptomyces rutgersensis subsp. rutgersensis). Streptomyces
salmonis. %5345 T # (Streptomyces sampsonii). Streptomyces sanglieri
Streptomyces sannanensis. ALEREEE E (Streptomyces sapporonensis). Foim
4% & & (Streptomyces scabiei). Streptomyces sclerotialus. Streptomyces
scopiformis. Streptomyces seoulensis. Streptomyces septatus. Streptomyces
setae . B B K4 E B (Streptomyces setonii) . £ 142 & & (Streptomyces
showdoensis) . 14 & 4% & B (Streptomyces sindenensis) . 3% B4 E B
(Streptomyces sioyaensi)s. & % 245 & (Streptomyces somaliensis). # = 4%
% & (Streptomyces sparsogenes). W48 E & (Streptomyces spectabilis) -

Streptomyces speibonae . Streptomyces speleomycini « F R & E B
(Streptomyces spheroids) « Streptomyces spinoverrucosus . 3% 7% 4 E H
(Streptomyces spiralis). ¥87e3b 48 F & (Streptomyces spiroverticillatus).

Streptomyces spitsbergensis . Streptomyces sporocinereus . Streptomyces
sporoclivatus. Streptomyces spororaveus. Streptomyces Sporoverrucosus -

Streptomyces stelliscabiei . Streptomyces stramineus . L HF a2 8B E H
(Streptomyces subrutilus) . Streptomyces sulfonofaciens. HEHHEEH
(Streptomyces sulphurous). T &4 5 & (Streptomyces syringium). B T4&
% # (Streptomyces tanashiensis). 245 E & (Streptomyces tauricus). /E+&
4 E B (Streptomyces tendae) . & B4k & B (Streptomyces termitum)

Streptomyces thermoalcalitolerans . Streptomyces thermoautotrophicus .

Streptomyces thermocarboxydovorans  Streptomyces thermocarboxydus -

Streptomyces thermocoprophilus . Streptomyces thermodiastaticus -

Streptomyces thermogriseus. Streptomyces thermolineatus. HFEAEEH
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(Streptomyces thermonitrificans). Streptomyces thermospinosisporus. #%
£ E # (Streptomyces thermoviolaceus subsp. apingens). ¥ LB EH R E L
FF (Streptomyces thermoviolaceus subsp. thermoviolaceus). #-%:84%F
(Streptomyces thermovulgaris). Wk %4 E & (Streptomyces thioluteus).

Streptomyces torulosus = %4& % & (Streptomyces toxytricini). = &4 E
B (Streptomyces tricolor). 4% A% E & (Streptomyces tubercidicus).
45 F # (Streptomyces tuirus). Streptomyces turgidiscabies. ##H4&EH
(Streptomyces umbrinus). 745 & B (Streptomyces variabilis). Streptomyces
variegates- i;’é‘-‘})"ﬁig%(&reptomyces varsoviensis). Streptomyces vastus-.

£ N #4148 F B (Streptomyces venezuelae) . B 4L 4% & ¥ (Streptomyces
vinaceus) - Streptomyces vinaceusdrappus . Streptomyces
violaceochromogenes .. % 4% % B (Streptomyces violaceolatus) . Streptomyces
violaceorectus . % 414& & B (Streptomyces violaceoruber) . Streptomyces
violaceorubidus . % & 4 & & (Streptomyces violaceus) . Streptomyces
violaceusniger « % % 4& & & (Streptomyces violarus) . % 2% E &
(Streptomyces violascens). Streptomyces violatus. Streptomyces violens .

Streptomyces virens. Streptomyces virginiae. %R 4845 F & (Streptomyces
viridiflavus) « 4% % 4& & B (Streptomyces viridiviolaceus) . Streptomyces
viridobrunneus. % & /* 6.4 % & (Streptomyces viridochromogenes). % &.0%
st E # (Streptomyces viridodiastaticus).  Streptomyces viridosporus.

Streptomyces vitaminophileus. Streptomyces vitaminophilus. BSEEREE
H (Streptomyces wedmorensis) « Streptomyces werraensis Streptomyces
willmorei ¥ i = €42 % B (Streptomyces xanthochromogenes). &8 4%
& & (Streptomyces xanthocidicus). ¥4£%E # (Streptomyces xantholiticus)-

% 0 & % F & (Streptomyces xanthophaeus) . Streptomyces yatensis

Streptomyces yerevanensis. Streptomyces yogyakartensis. AT 4 EH
(Streptomyces yokosukanensis). Streptomyces yunnanensis. ¥V e EE4E

B (Streptomyces  zaomyceticus) Streptoverticillium  abikoense .
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Streptoverticillium  albireticuli « Streptoverticillium alboverticillatum .
Streptoverticillium album . Streptoverticillium ardum . Streptoverticillium
aureoversale. Streptoverticillium aureoversile. Streptoverticillium baldaccii -
Streptoverticillium  biverticillatum .  Streptoverticillium blastmyceticum .
Streptoverticillium cinnamoneum subsp. albosporum. AR EXAEHHHT
#t (Streptomyces cinnamoneus subsp. albosporus) . Streptoverticillium
cinnamoneum subsp. cinnamoneum . Streptoverticillium cinnamoneum
subsp. lanosum . Streptoverticillium cinnamoneum subsp. sparsum .
Streptoverticillium  distallicum . Streptoverticillium  ehimense
Streptoverticillium eurocidicum. Streptoverticillium fervens subsp. fervens.
Streptoverticillium  fervens subsp. melrosporus .  Streptoverticillium
favopersicum . Streptoverticillium griseocarneum . Streptoverticillium
griseoverticillatum . Streptoverticillium hachijoense . Streptoverticillium
hiroshimense .  Streptoverticillium  kashmirense .  Streptoverticillium
kentuckense .  Streptoverticillium  kishiwadense .  Streptoverticillium
ladakanum .  Streptoverticillium lavenduligriseum . Streptoverticillium
lilacinum Streptoverticillium luteoverticillatum .  Streptoverticillium
mashuense Streptoverticillium  mobaraense .  Streptoverticillium
morookaense. Streptoverticillium netropsis. Streptoverticillium olivomycini.
Streptomyces  olivomycini «  Streptoverticillium  olivoreticuli  subsp.
cellulophilum .  Streptoverticillium olivoreticuli subsp. olivoreticuli .
Streptoverticillium olivoreticulum. Streptoverticillium olivoreticulum subsp.
cellulophilum . Streptoverticillium olivoverticillatum . Streptoverticillium
orinoci .  Streptoverticillium  parvisporogenes .  Streptoverticillium
parvisporogenum . Streptoverticillium rectiverticillatum . Streptoverticillium
reticulum subsp. protomycicum . Streptoverticillium roseoverticillatum .
Streptoverticillium  salmonis .  Streptoverticillium  sapporonense -

Streptoverticillium  septatum Streptoverticillium  syringium .
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Streptoverticillium  thioluteum . Streptoverticillium  verticillium subsp.

quantum .  Streptoverticillium  verticillium subsp. tsukushiense 3%,

Streptoverticillium viridoflavum.

WAL A Ak G F A E A (Bacillaceae) . 4 AT B A
(Brevibacteriaceae). #4F & #}(Corynebacteriaceae). Nocardiaceae. 24
# & # (Mycobacteriaceae) . Streptomycetaceae . M # # #
(Enterobacteriaceae) ¥ 3w 3K ¥ J8ATHE (bacillus circulans ). ##-E #7847
B (Bacillus subtilis) 3 7#F 8 &(Bacillus sp.). Brevibacterium albidum.
Brevibacterium album. Brevibacterium cerinum- Brevibacterium flavum .
Brevibacterium glutamigenes . Brevibacterium iodinum . Brevibacterium
ketoglutamicum . Brevibacterium lactofermentum . 3~ & # #F &
(Brevibacterium linens) . Brevibacterium roseum . Brevibacterium
saccharolyticum . %3 #% ¥ /& (Brevibacterium sp.). T B T 8 4% 4 &
(Corynebacterium acetoacidophilum). Corynebacterium acetoglutamicum
Corynebacterium ammoniagenes . Corynebacterium glutamicum (=
Micrococcus glutamicum). 1B¥EFARA B (Corynebacterium melassecola).
AT B 4 (Corynebacterium sp.) ~ Nocardia rhodochrous (Rhodococcus
rhodochrous). %L/5-G#AT & (Mycobacterium rhodochrous). E4E64ER
(Streptomyces lividans)F= K AT & (Escherichia coli)X. 3.2 #/GHE K12
H B AR,

HI, HEAEL G B A L G FRIREEF A ( Cryptococcaceae ). BEEAF

( Saccharomycetaceae ). Schizosaccharomycetacease #| 4= 18 % & & &,
(Candida) . R & K B8 & & (Hansenula) . 3£ 7k B % B (Pichia) . 8 &
(Saccharomyces)#F= 3 74 B & & (Schizosaccharomyees) 8 B 4k, 45k 84 E 4k
% 8 Rhodotorula rubra. Rhodotorula glutinis. Rhodotorula graminis.
Yarrowia lipolytica « Sporobolomyces salmonicolor . Sporobolomyces
shibatanus 8RG8 F(Saccharomyces cerevisiae). Candida boidinii. Candida

bombicola. Candida cylindracea. Candida parapsilosis. Candida rugosa.
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Candida tropicalis. T8 8 5 (Pichia methanolica) #= & A&~ # 8
Z(Pichia pastoris 4 7| Z BB BE &,
#A#( Anacardiaceae ) # 3ot % K B (Pistacia). & & & ( Mangifera ).
J& X B (Anacardium)®)2e T F| & -F (Pistacia vera) [pistachios. Pistazie].
= X (Mangifer indica) [ R ]& & X (Anacardium occidentale) [fEX]; HA}+
( Asteraceae ) #)+4n4 %7t & (Calendula). £r3 %2 (Carthamus). £% %
/& (Centaure). ¥ E & (Cichorium). (& &(Cynara). HXE. ¥ E
/& (Lactuca). Locusta. %A % /& (Tagetes). %% & (Valeriana)#|o4
Fit(Calendula officinalis) [£%7£]. £it.(Carthamus tinctorius)[£1E].
% % % (Centaureacyanus)[% % #]. # E (Cichorium intybus) [blue daisy]-
# #](Cynara scolymus) [##£&]]. & B3, ¥ E(Lactuca sativa). Lactuca
crispa. Lactuca esculenta. Lactuca scariolaL. ssp. saliva. Lactucascariola
L. var. integrata. Lactuca scariola L. var. integrifolia. Lacfuca sativa subsp.
romana. Locusta communis. Valeriana locusta [% ﬁ] W]
(Tageteslucida). 7 # #(Tagetes erecta)2X Tagetes tenuifolia [Marigold];
AT #4454 Daucus 4= Daucuscarota [carrot]; #EAF} ( Betulaceae ) #]4e
#/% (Corylus) %= Corylusavellana 2 Coryluscolurna [hazelnut]; %3 #}
( Boraginaceae ) #]4= Borago #= Borago officinalis [borage]; &% #}
( Brassicaceae) #]4=3%% (Brassica). Melanosinapis. & 3~/ (Sinapis).
A # 3F( Arabadopsis )2=BX#H i ¥ . 56 F [canola. oilseed rape. turnip rape].
#F BK & 7 (Sinapisarvensis) Brassica 7~ % (juncea) . Brassicajuncea
var.juncea. %"t 3F3 (Brassicajuncea var. crispifolia). X t7*%(Brassica
juncea var.foliosa). E 7~ 3% . Brassica sinapioides. Melanosinapis communis
[mustard]. B3 [fodder beet]X#dIF; KA A (Bromeliaceae) )47,
#L & (Anana). Bromelia %= R % (Anana comosus). Ananas ananas 3
Bromelia comosa [pineapple]; #&/A#FH(Caricaceae) #l4w% N /B (Carica)de
% K JN; K Ak #F (Cannabaceae) ( #l 4= X BR B, = X Bk ) 3% it #
(Convolvulaceae)#) 4= % % 2 (Ipomea). 7%t /& (Convolvulus)4= Ipomoea
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battus. Ipomoea pandurata. Convolvulus batatas. Convolvulustiliaceus-
Ipomoea fastigiata. Ipomoea tiliacea. =Ev71F3X Convolvulus panduratus
[sweet potato. Man of the Earth. wild potato]. ##+ ( Chenopodiaceae) #/
tott A, BP#HFE(Beta vulgaris). Beta vulgaris var. altissima. Beta vulgaris
var. Vulgaris. Beta maritima. Beta vulgaris var. perennis. Beta vulgaris var.
conditiva 3 Beta vulgaris var. esculenta [sugar beet] ; 3 F FF
( Cucurbitaceae) #lde BHIE, wFEK. XFEIN. GFHFRBIN;, BT
F#F( Elaeagnaceae ) #1425 7 4% ( Elaeagnus ) #2484 (Olea europaea)
[, HBAF (Ericaceae) ey H#E ( Kalmia) #2371 L f#
(Kalmialatifolia). %%+t A ¥ (Kalmia angustifolia). Kalmia /)71 L A ##
(microphylla) « Kalmia polifolia « Kalmia occidentalis . Cistus
chamaerhodendros 3 Kalmia lucida [American laurel. broad-leafed laurel.
calico bush. spoon wood. sheep laurel. alpine laurel. bog laurel. western
bog-laurel. swamp-laurel]; X3 FH(Euphorbiaceae)#]#= K ZE & ( Manihot ).
Janipha. B X4 E (Jatropha). ¥ A& (Ricinus)% Manihot utilissima.

Janipha manihot. Jatropha manihot.. Manihot aipil. Manihot dulcis.

Manihot manihot. Manihot melanobasis. Manihot esculenta [manihot.

arrowroot. tapioca. cassava] 3 3 H#k[castor bean. Castor Oil Bush. Castor
Oil Plant. Palma Christi. Wonder Tree]; ¥%it# #)2e3i 2 B (Pisum).
4-3% & (Albizia). Cathormion. Feuillea. & 7v/%(Inga). Pithecolobium.

A£4-3K B (Acacia). &% ¥ B (Mimosa). Medicajo. KX & & (Glycine). 4k
# 8 /& (Dolichos). ¥ & B (Phaseolus). Soja #» L& . 445 & (Pisum
arvense). Pisum humile [pea]. Albizia berteriana. 43X (Albizia julibrissin).
F8 3% 4-3% (Albizia lebbeck). Acacia berteriana. Acacia littralis. Albizia
berteriana . Albizzia berteriana . Cathormion befteriana . Feuillea
berteriana. Inga fragrans. Pithecellobium berterianum. Pithecellobium
fragrans. Pithecellobium berterianum. Pseudalbizzia berteriana. Acacia

julibrissin. Acacia nemu. Albizia nemu. Feuilleea julibrissin. Mimosa
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julibrissin. Mimosa speciosa. Sericanrda julibrissin. Acacia lebbeck.

Acacia macrophylla. P 3%4&-3%X (Albizia lebbek). Feuilleea lebbeck. Mimosa
lebbeck. Mimosa speciosa [bastard logwood. silk tree. East Indian
Walnut]. £87%. FHE. ZXHB%E. KXEZ(Glycine max) Dolichos soja.
%7 & & (Glycinegracilis). Glycine hispida. Phaseolus max. Soja hispida
& Soja max [soybean]; %4 JL# #}(Geraniaceae), #liw R Z XK E
(Pelargonium). #-F/&(Cocos). Oleum *=#F. X FREZ3X & Oleum
cocois [#F F |; K K # (Gramineae) 4 4= + # B (Saccharum) %= H &
(Saccharum officinarum); %A #t # (Juglandaceae) %] 4= #f Bk & (Juglans) .

Wallia #0#f Bk(Juglans regia). & 75 3 #k(Juglans ailanthifolia). LAZHL
(Juglans sieboldiana). KA M(Juglans cinerea). Wallia cinerea. Juglans
bixbyi. #a# ZAZMe(Juglans califonica). FFE Z A At(Juglans hindsii)-

Juglans intermedia. Juglans jamaicensis. XA Mt(Juglans major). &%
#%(Juglans microcarpa). Z A M(Juglans nigra)s Wallia nigra [walnut.

black walnut. common walnut. persian walnut. white walnut. butternut.
black walnut]; ###(Lauraceae)#)#=#5 3L & (Persea). A #:(Laurus) 4= A
# (Laurus nobilis)[bay. laurel. bay laurel. sweetbay]. %5 %L (Persea
Americana). #3L. 295 3L (Persea gratissima)X Persea persea [$53L];

& #} (Leguminosae) ¥ 40 3% 1t % & (Arachis) e B L A [fL A ; T A&FA
(Linaceae)# 4= I f& & (Linum). Adenolinum % LZ#&. Linum humile. £
WA AR G AR Frr AR, BT £ X T/ KILEA. Adenolinum
grandiflorum. X} & LAk, FF TR, FHREA. Linum perenne var.
lewisii. Linum pratense 3 Linum tfigynum [Ek. ZHR¥F];TF R EFH
(Lythrarieae) ¥ 4= & #8 /& (Punica) %o % 48 ; 4% 3X & (Malvaceae) %] 22 4% &
(Gossypium) e & 3eA% . MiAf. B 545, EAXBMARMAEE];, EEA
(Musaceae) ¥ 1w &, B (Musa)3= &£, RFE. HEE. Musa spp.[F
£]; #ret £# (Onagraceae) #l4= Camissonia. A ¥ B (Oenothera)d=
Oeyiothera biennis 3 Camissonia brevipes [#R#&fL. A LE]|; Az4E#+
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(Palmae) %] %= 74 4% /& (Elacis) 3= & 4% ; 28 £ A} (Papaveraceae) | v B £ &
(Papaver)m B & E. K £A. Papaver dubium [B£. Z#ZEZ (oriental
poppy). 5 % £ (corn poppy). &2 ¥ (field poppy). shirley poppies. #]%
X (field poppy). KX Z £ (long-headed poppy). long-pod poppy];#A #F+
(Pedaliaceae) %] =¥ fk & (Sesamum) e A Bk [ Z BK]; #AMAL(Piperaceae)t| 4w
¥ # & (Piper). Artanthe. ¥ ## /& (Peperomia). Steffensia %= Piper
aduncum. Piper amalago. ¥k*t#A#. Piper auritum. Z&°t. BEH. ¥k
#AM. M. Piper retrofiactusn. Artanthe adunca. Artanthe elongata.
Peperomia elongata. Piper elongatum. Steffensia elongata. [3x#(Cayenne
pepper). wild pepper|; Poaceae #]de K % & (Hordeum). %% & (Secale).
# & & (Avena). % E &(Sorghum). %= # B (Andropogon). A ELEE
(Holcus). %/&(Panicum). #5/&(Oryza). % & % B (Zea). ') % B (Triticum)
WwRE. EFRXEE, BEXE. FEREE., #E-# K%, Hordeum
aegiceras. Hordeum hexastichon.. #3Z2w# X 4. Hordeum irregulare.
X &Z(Hordeum sativum). FEXEAFE[XE. Bzkk. IKE K £ (foxtail
barley). wall barley. meadow barley]. £ & (Secale cereale). % . %%
;3': bb%{“svhi Avena fatua var. sativa. FF%RLZ[% k). REHER. & F
. #HZE. HZ. Andropogon drummondii. Holcus bicolor. Holcus
sorghum\ Sorghum aethiopicum. Sorghum arundinaceum. F#% R FHE.
£48F £33 . Sorghum dochna. Sorghum drummondii. 2 % &% . Sorghum
guineense . Sorghum lanceolatum. % AR HEE . #FH % . Sorghum
subglabrescens. Sorghum verticilliflorum. E%. &% %, Sorghum
miliaceum millet. Panicum militaceum [Sorghum. millet]. . Oryza
latifolia [rice]. &= & F[2X]. L& &, k)&, B4 £, Triticum
hybemum. &%, $F@ b E0E. @abE, L&) K] LHAERS
(Proteaceae) | 3w B 3 & R & (Macadamia) e 4 %=+ B # & & (Macadamia
intergrifolia) [macadamial; & 3 # (Rubiaceae) #] 4= op 4k & (Coffea) 3=
Cofea spp.. «»FRowok. Rk R K Fovede; % £FH(Scrophulariaceae)
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Bl ke 2,85 70 /& (Verbascum) o £.98 £.55 #£,(Verbascum blattaria). # 7 £5
Ft.(Verbascum chaixii). Verbascum densiflorum. Verbascum lagurus.
Verbascum longifolium. 34X ¥ £ 7L (Verbascum lychnitis). Verbascum
nigrum . & A& & % £ & f& (Verbascum olympicum) . Verbascufn
phlomoides . % £ 3% # (Verbascum phoeniceum) . £ 3 & (Verbascum
pulverulentuin 3 Verbascum thapsus) [£ 3 f£ (mullein). white moth
mullein. nettle-leaved mullein. dense-flowered mullein. silver mullein.
long-leaved mullein. @ & % % & (white mullein). Z & £ % 7 (dark
mullein). # & £.5 . (greek mullein). # & 2.5 45 (orange mullein). % &
£ 8 f¢ (purple mullein). & & £ & (hoary mullein). X %3 % (great
mullein)|; #=F(Solanaceae)#] =3k & (Capsicum). B & (Nicotiana).
/& (Solanum). 75 & (Lycopersicon)3m#k M. #HM(Capsicum annuum)
var. glabriusculum. JRK#R [#A#R]. MR [paprika]. JAE . JLI8E (Nicotiana
alata) . Nicotiana attenuata . & 8 ¥ (Nicotiana glauca) . Nicotiana
langsdorffii. Nicotiana obtusifolia. Nicotiana quadrivalvis. XX
(Nicotiana repanda). % 76383 (Nicotiana rustica). #k 4 83 (Nicotiana
sylvestris). 4% . #5. &#5. Lycopersicon lycopersicum.. Lycopersicon
pyriforme. 476 R & #; AE4RF(Sterculiaceae) 4=+ 7T #t & (Theobroma)
47 %] ¥ & (Theobroma cacao); b ZF}+(Theaceae)#] 4.1y X & (Camellia) %=
B Lk ey £ RN BT HEh 75 £ A MR .

4 AR B ML ik B A ( Asteraceae ) #]4o %) B 32 ( Helianthus )
% % # B (Tagetes) #lde®) B3R, &t 7 % H(Tagetes lucida). T HH
(Tagetes erecta)3X Tagetes tenuifolia [Marigold]; &2 #}+ (Brassicaceae) %)
42 % & & (Brassica). #.#IE (Arabadopsis) 53BN b % ( Brassica
napus ). 35 ( Brassica rapa ssp.). 373X (Brassica juncea ) [Z£% . oilseed
rape. turnip rape]X# @3~ EH CEHBLEA) #lw K 2 B(Glycine) ¥ 4o
K Z(Glycine max). Soja hispida 3 Soja max | K 2.]; TAF(Linaceae)H|
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%o 3 Bk B (Linum)#) 4o B BR(Linum usitatissimum) [ZF. EF&F]; Poaceae
#l3w X Z /& (Hordeum). B % /& (Secale). #% £ & (Avena). & £ & (Sorghum).
#5 /& (Oryza). % & R /& (Zea). /> % B (Triticum)#) 4= X £ ( Hordeum
vulgare) |Kx); B& (Secale cereale) [B.%]. # % (Avenasativa).
B K (Avena fatua ). R F#H £ (Avena byzantina ). Avena fatua i #
FH#e A L A (var. sativa). FFFFHFE (Avena hybrida) [Hk]. BEBA
(Sorghum bicolor) [&3%. K], # (Oryza sativa )+ Oryza latifolia [#5]
E2HE (Zea mays) [2XR] « LB & (Triticum aestivum ). A E
( Triticum durum ). A& ( Triticum turgidum ). Triticum hybernum.
B Z ( Triticum macha ). %38 ) & (Triticum sativam) F, L8 ) %
( Triticum vulgare ) [ 2. @& )&, LB &) ; ## (Solanaceae)
%] 4w %2 & ( Solanum ). % # & (Lycopersicon) %4 L4 % ( Solanum
tuberosum ) |B4% %), &35 (Lycopersicon esculentum ). Lycopersicon
lycopersicum. Lycopersicon pyriforme. 2.3z (Solanum integrifolium ) K
&4z (Solanum lycopersicum ) | B4LTA%|e9HE4.

FiF Bk ey 2 RA L& TH AR EAH,

A T XATR GBI T S8 KRB R B ) 69 A% By AR 3,
HACT FTEBEBT 5 XTI EARGAEY (=#XBAY) AT, 4t
AH” BORAARET EIFIRGIAMER, Kk F

a)%» SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19, 21, 23. 25.
27+ 29, 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59. 61. 63. 65.
67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91. 93. 95. 97,
99. 101. 103. 105. 107. 109. 111. 113. 115. 117. 119. 121. 123.
125. 127. 129. 131. 133. 135. 137. 139. 141. 143. 145. 147. 149.
151. 153. 155. 157. 159. 161. 163. 165. 167. 169. 171. 173. 175.
177. 179. 181. 183. 185. 187. 189. 191. 193. 195. 197. 199. 201.
203. 205. 207. 209. 211. 213. 215. 217. 219. 221. 223. 225. 227,
229. 231. 233. 235. 237. 239. 241. 243. 245. 247. 249. 251. 253.
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255.
281.
307.
333.
359.
385.

b)5 4= SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21.
25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59. 61.
65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91. 93.
97. 99. 101. 103. 105. 107, 109. 111. 113. 115. 117. 119. 121.

125.
151.
177
203.
229,
255.
281.
307,
333.
359.
385.

257,
283.
309.
335.
361.
387.

127,
153.
179.
205,
231,
257.
283.
309.
335.
361.

259. 261. 263. 265. 267. 269. 271. 273.
285. 287. 289. 291. 293. 295. 297. 299.
317. 319. 321. 323. 325.

311. 313. 315.
337. 339. 341.
363. 365. 367.

129.
155.
181,
207
233.
259.
285.
311.
337.
363.

131.
157.
183.
209.
235.
261.
287.
313.
339.
365.

133.
159.
185.
211,
237.
263.
289.
315.
341.
367.

343. 345. 347. 349. 351.
369. 371. 373. 375. 377.
389. 391 3 393 FriX 9L BR A B REATEY, K

135. 137.
161. 163.
187. 189.
213. 21S.
239. 241.
265. 267.
291. 293.
317. 319,
343. 345.
369. 371.

139.
165.
191,
217,
243.
269.
295.
321.
347,
373.

141.
167.
193.
219.
245.
271.
297.
323.
349.
375,

143.
169.
195.
221,
247.
273,
299.
328,
351.
377.

275.
301.
327.
353.
379.

145.
171.
197.
223,
249.
275.
301.
327.
353.
379.

277
303.
329.
355.
381.

147.
173.
199.
225,
251,
277,
303.
329.
355.
381.

279.
305.
331.
357.
383.

23.

63.

95.

123.
149.
175.
201.
227,
253.
279.
305.
331.
357.
383.

387. 389. 391 X 393 ATiX 644K BR 5 5| R AT A WA Bk e H 44 R
TAM, BlheBsT, K

¢) (a) = (b)

AERREHIEY AAERB I RBBEN T EHATT BN, 5445
VAR B — AR E ML FBRAHR, Fodn, Sk, B ERIBA. “KRRFE
BRI RBAEREEDTHRRELEREERIGFETARALEY, #
ARALERT, BBRAFINHRREERERLEE YV HHERERE, R
S5HBUTIE ) £— A& HF 2V IAH 50bp A5 KE, HikE Y 500bp,

96



200480026517. 2 W B 5 ZE86/255T

AL E Y 1000bp, A 4Rk £ 20 5000bp.

Bl sb AL A G BT 5 RAK A B AR R T AR A B
PR R KRG RA

b, TASBRLAGLEY, FARMEY. @i, LMY
FARMAF LT e, BURTHEILERMAR, W TXBidE, TikE
WLEALH A3 AT B B 6 46

BERERAG—ANHAGERTEY, EWHOTRAGRLPEES
FHARSAT e ERSEOHMTX. T4EY (ld) BER
ML FZRTHREAR. BOR.HHBFA/RELEL T FH— BT,
Aot EHERRERY. Pl ERAFRLE M, HLERL
B R, HEBRKTRAERETRAATRY., BRERGERFLET AL
A EI/ R E ORI EDERES T EIRZTALANEBSTRE
KA RBZ)E, EERBRARIE IR AGEARHAYHF G AT
MK

AP RELE IR (Fort, R fBF/RE ) Fo/RHAde T AT 6T ICEA
AT A AR RSy H B A AT e T, B R TAB TR
BALR REILE T RIEB AR RAABEARAR SoethFo TR F
it — G LR A R, EATEMEAAGERNE L k32645
A Bl RABRREH R E AW R B AY, Bk ik
LA FIGAAEZTHAO0 2] 9% REL, HEAEEHET 90%. 80
%\ 70%+ 60% 3K 50%, HANKLEAETEHET 40%. 30%. 20% 3K 10
% . ML T AR A RHATE M TH AR, otk B EHIA FR
B,

P Sh b AL 3 Fe BT Hh R AL e b AL S 0 A T B AT A
FEFE, A, ALseE XARL ALY (eMAEH. EAFHR
1Y) Ao/ RIEFRAEMEPERAT S B ELERRAAY. XN F LY
A eaiF S RATE LS W3t F AR Tk, b Tk 3,425 Tl & 84 i A
RA A,
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Bb, MMy (RAEREER) AT RIK, FE L
WMLFREREAHREHN., EXEFAY, HMPYELHETH A AL
FTEHANTF10%, RAREZTH 1%, EXLEAEET0.1%, EFHHL
% VA E E31 0.01 % X £ 1K.

Hb, RERFAGHBNFERLEEVAETEIT 01%, HKiLshER
EEHBHT 1%, ERALEAEETH10%, L EERBLEREEIT
BT 50%. 60%. 70% X 80%, EEEFHELEAEETHHT 90%. 91
%y 92%. 93%. 94% K 95%, RAALEAETEHY 96%. 97%. 98
% X 99 % X E 3.

BALT, HEAR. RIS FZML, KLA@ETHmiF ey
HETARBALAFTEZRGEY 1.1 HE L, #ik 1.5, 2 X5 89E %,
AL 10 330 9 E S, AEEFHAILLE 50 69 B Ak, kit ey, FTRREGT
LT EMGER Y, ERETRLTAEDRS L TRERAHRHT.

Bl B3, T AR RE BR 6 F ik A AR ik 3 e B A WAk e g
S, AR R GHEAFEILTE B, SR BRBF Sfo/ R EA
(ZAOREEH) AHELFRGES, HARTARESNHEaFE

BRREAG T RERARAEDTREFERBULERUASBREN
Ytk n it F VT 4R A F) 8.

ERZRH — KRB ERFTET, REALAGHEBRT I XEGR
MERBREOARAS K (EAEY T EHmLE Sl TRAREK. AR
RAFBRERG B ) ST R T EAmmieF R (£ US 5,589,616,
WO 96/38574. WO 97/07665. WO 97/28247. US 4,886,878. US 5,082,993
F2 US 5,670,635 ). Galili ¥ ( Transgenic Res. 2000) 2= 7 @it 3E RAEH
BA R A QBRI B 3% 09 BRSO G |  B A RBMNE S, £ilL
“AOZARHRBNGRE.

RELLNH BT RSTLTRAER AN,

FEARB EATRF, RBARALA LN BT S e B AT H
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. RERLAN T T EFEBLER (PEREBR, HEABRAFRL
BURAY ) A A4,

NTREDLBERT, WEHBLES (LRARXEALBZOY)
TARRERZFEF/RBmET . o REBEMA FRLAGF %, TUE
BRERBELBR., BATERZ, TRAELLEFEwE . L&, MM
R TR AN R T R —ERAHYENT, REELTURE
NRGELBERTY. METUAEB Ok (It RA R, BEAL R,
R XAX R ), B RSESNRTIRIRY RREL B R, METUERL

A AR dm i F T (BB ), TR A E LRI E2R T AW S
W o = KB R AT BT, PS4 & F XBMPE, 20 & F R e
BT RGBSR R F KRG Bl IREMPE . B T B T ESHHS
SRR ABBEARE, RBRBAADHOTEL BRI, PRIACHRAE
WX EMNE, 4o b S BN = UH B LB R S Bk e
Carbopol®. Pemulen®f= Noveon®. &4+, T AMERLETEM
PR E X BB TR, BARARRBE S BRI HABUARECNRY
A FIE. SALH Tl B R XAE R G HFEAR T WR RN
IR BT A

T AE L RAURIUA AR BAA WG G B, S a3
QAR EN (HPLC). 2T %, K (MS). £ &%, BEEME.
NIRS. BERZ RMAEH PR, XI5 7 kL% TF: Patek %(1994) Appl.
Environ. Microbiol. 60:133-140; Malakhova 3 (1996) Biotekhnologiya 11
27-32; #¢ Schmidt % (1998) Bioprocess Engineer. 19:67-70. € Ulmann's
Encyclopedia of Industrial Chemistry) (1996) Bd. A27, VCH Weinheim,
89-90 W, 521-540 W, 540-547 W, 559-566 W, 575-581 K H= 581-587 & ;
Michal, G (1999) {Biochemical Pathways: An Atlas of Biochemistry and
Molecular Biology » , John Wiley and Sons; Fallon, A. % (1987)
€Applications of HPLC in Biochemistry in: Laboratory Techniques in
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Biochemistry and Molecular Biology), % 17.

HmiFE S (BRI ) TiA#l4ef Geigenberger F (Plant Cell &
Environ, 19, 1996: 43-55) AT BT RIS F A #1368 1 HPLC 4 & #47
AR, TR RKGRALER. iLHEEASA 20 mg/mL TEAHE KHHE
R, RAVETRBEAEFVAFERUBZLSEFEMNELR. BREF
TTH B Y. Ding %, 2002, Direct determination of free amino acids and
sugars in green tea by anion-exchange chromatography with integrated
pulsed amperometric detection, J Chromatogr A, (2002) 982; 237-244,
B g #l4e Karchi 7, 1993 , Plant J. 3: 721-727; Matthews MJ, 1997
(Lysine, threonine and methionine biosynthesis. BK Singh %, (Plant
Amino Acids: Biochemistry and Biotechnology), Dekker, New York,
205-225 ®; H Hesse 7= R Hoefgen. (2003) Molecular aspects of methionine
biosynthesis. TIPS 8 (259-262).

BREOFEARFTREY, FAEAPGRFEMmiLF Rk, Fdik
CHEEAMRELHHFTRAZ ) —FHRREST, REAVRLEHR T Z4
RBEY—MHBRYTHRE, EBRSTLA:

R (K HEV RBH X4 ) 42 SEQ ID NO: 2. 4. 6. 8. 10.
12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42.
44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82.
84. 86. 88. 90. 92. 94, 96. 98. 100. 102. 104. 106. 108. 110. 112.
114. 116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138.
140. 142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162. 164.
166. 168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188. 190.
192, 194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216.
218. 220. 222. 224. 226. 228. 230. 232. 234. 236. 238. 240. 242.
244. 246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268.
270, 272, 274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294,
296. 298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320.
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322, 324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346.
348. 350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372.
374. 376. 378. 380. 382. 384. 386. 388. 390. 392 K 394 Friféy§ % Ak
KL BN BB T, FFABRSTAEDR LA TR T HaF R
F 43 m;

bye& (REAHEVR#HBXE ) 4+ SEQIDNO: 1. 3. 5. 7. 9. 11.
13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 43.
45. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83.
85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107. 109. 111. 113.
115. 117, 119. 121, 123. 125. 127. 129. 131. 133. 135. 137. 139.
141. 143. 145. 147. 149. 151. 153. 155. 157. 159. 161. 163. 165,
167. 169. 171. 173. 175. 177. 179. 181. 183. 185. 187. 189. 191.
193. 195. 197. 199. 201. 203. 205. 207. 209. 211. 213. 215. 217.
219. 221. 223. 225. 227. 229. 231. 233. 235. 237. 239. 241. 243.
245, 247. 249. 251. 253. 255. 257. 259. 261. 263. 265. 267. 269.
271, 273. 275. 277. 279. 281. 283. 285. 287. 289. 291. 293. 295,
297. 299. 301. 303. 305. 307. 309. 311. 313. 315. 317. 319. 321.
323. 325. 327. 329. 331. 333. 335. 337. 339. 341. 343. 345. 347.
349. 351. 353. 355. 357. 359. 361. 363. 365. 367. 369. 371. 373.
375. 377. 379. 381. 383. 385. 387. 389. 391 X 393 Ffik é445 8L 4F
BT

o)l FIRAFLE R T AMEE ST (a) X (b) BB LKA
SR th PP A A M R BT R T H i F S B I It A B A
¥

DTN % kY (a) 2] (¢) MEBS-THRAE S KRG ALBA
FIEAED S0%K R —HALEENRELHHR TR T HELE SRS M
BT

ESKRERENHTE (a) 8 (¢) BB FREIFELEMRLS
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P IR TF A miLF B F b A BT

D% 2 KA EEDRELLHFFRTH BT SR B IMGERLT,
Frid % Ak (a) 3] (d) (4Rt (a) 2] (¢)) HHEBRHFHBBY
BN BABE T FHAR. X Fo/ BB m—A K S AR BRITE;

)R % Rt BREALHEA DR LB IR TR T4 mibF ek T4
It AEBE LT, BTiE % ARd (a) 2] (e) (4Rt (a) 3] (¢)) M BELAF)
Z— 4G,

h)Z B 4T, H e384 A 4= SEQ ID NO: 53 3 SEQ ID NO: 54 #f
R 51N cDNA X ERERALE T BT ol R 0E8T,
FAE A My I By 3 BT a1 e 49 3 A

DR L L ETARNG o RIA L BT B S RAFALYRLE
AP R THANE BRI BT, PR EFEsmrsetst (a)
3 (h) (it (a) B) (¢)) Z—HHEBY>TIHBmE % Rk,

DA E % S 4= SEQ ID NO: 47. SEQ ID NO: 48. SEQ ID NO:
49. SEQ ID NO: 50. SEQ ID NO: 51. SEQ ID NO: 52. SEQ ID NO: 397.
SEQ ID NO: 398. SEQ ID NO: 399 #/2 SEQ ID NO: 400 7 =& 34 A
S A MR B3 TR T M i BB A RS T; A/

K)FT A BILE A T AR R iR S X B RF A EE MR LA
HP RPN FERRE GBS T, P ATREAAA (2) 3 ()

(i (a) B (¢)) BRYTFI—HAEF), RATEFESHAEEA (a) 3|
(j) (48t (a) 2] (¢)) PIRAEAMZ BT Z ) 15 nt, 4% 20 nt. 30 nt.
50 nt. 100 nt. 200 nt 3 500 nt;

RITEBBREA 5 LA YT EZ4AMIF 5],

B—ANERTEF, TR FPRANERS TFREL—NREMMEHRR
| FHe SEQID NO: 1. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75.
77. 79. 81. 83. 85. 87. 89. 91. 93. 95. 97. 99, 101. 103. 105. 107.
109. 111. 113. 115. 117. 119. 121. 123. 125. 127. 129. 131. 133.
135. 137. 139. 141. 143. 145. 147. 149. 151. 153. 155. 157. 159.
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161. 163. 165. 167. 169. 171. 173. 175. 177. 179. 181. 183. 185.
187. 189. 191. 193. 195. 197. 199. 201. 203. 205. 207. 209. 211.
213. 215. 217. 219. 221. 223. 225. 227. 229. 231. 233. 235. 237.
239. 241. 243. 245. 247. 249. 251. 253. 255. 257. 259. 261. 263.
265. 267. 269. 271. 273. 275. 277. 279. 281. 283. 285. 287. 289.
291. 293, 295. 297. 299. 301. 303. 305. 307. 309. 311. 313. 315.
317. 319. 321. 323. 325. 327. 329. 331. 333. 335. 337. 339. 341.
343. 345. 347. 349. 351. 353. 355. 357. 359. 361. 363. 365. 367.
369. 371. 373. 375. 377. 379. 381. 383. 385. 387. 389. 391 & 393
BT 6955 X A 84 SEQID NO: 1. 55. 57. 59. 61. 63. 65. 67. 69.
71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91. 93. 95. 97. 99. 101.
103. 105. 107. 109. 111. 113. 115. 117. 119. 121. 123. 125. 127.

129, 131. 133. 135. 137. 139. 141. 143. 145. 147. 149. 151. 153.
155, 157. 159. 161. 163. 165. 167. 169. 171. 173. 175. 177. 179,
181. 183, 185. 187. 189. 191. 193. 195. 197. 199. 201. 203. 205.
207. 209, 211. 213. 215. 217. 219. 221. 223. 225. 227. 229. 231.
233. 235. 237. 239. 241. 243. 245. 247. 249. 251. 253. 255. 257.
259. 261. 263. 265. 267. 269. 271. 273. 275. 277. 279. 281. 283.
285. 287. 289. 291. 293. 295. 297. 299. 301. 303. 305. 307. 309.
311. 313. 315. 317. 319. 321. 323. 325. 327. 329. 331. 333. 335.
337. 339. 341. 343. 345. 347. 349. 351. 353. 355. 357. 359. 361.
363. 365. 367. 369. 371. 373. 375. 377. 379. 381. 383. 385. 387.
389. 391 X 393 FTAK FF FT4AR. E—ANEHRFEF, KXV HBL
F54 SEQIDNO: 1. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75.
77. 79+ 81. 83. 85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107.
109. 111, 113. 115. 117. 119. 121. 123. 125. 127. 129. 131. 133.

135, 137. 139. 141. 143. 145. 147. 149. 151. 153. 155. 157. 159.
161. 163. 165. 167. 169. 171. 173. 175. 177. 179. 181. 183. 185.
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187. 189. 191. 193. 195. 197. 199. 201. 203. 205. 207. 209. 211.
213. 215. 217. 219, 221. 223. 225. 227. 229. 231. 233. 235. 237.
239. 241. 243. 245. 247. 249. 251. 253. 255. 257. 259. 261. 263.
265. 267. 269. 271. 273. 275. 277. 279. 281. 283. 285. 287. 289.
291. 293. 295. 297. 299. 301. 303. 305. 307. 309. 311. 313. 315.
317. 319. 321. 323. 325. 327. 329. 331. 333. 335. 337. 339. 341.
343. 345. 347. 349. 351. 353. 355. 357. 359. 361. 363. 365. 367.
369. 371. 373. 375. 377. 379. 381. 383. 385. 387. 389. 391 3 393
Frid 3 69 Bl — M F 100%. 99.999%. 99.99%. 99.9%% 99%. &%
—NEHEFTEF, HEHSTF R% 4 SEQ ID NO: 2. 56. 58. 60. 62. 64.
66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96.

98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120. 122.

124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144. 146. 148.
150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170. 172. 174.
176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200.
202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222. 224. 226.
228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248. 250. 252.
254. 256. 258. 260. 262. 264. 266 268. 270. 272. 274. 276. 278.
280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300. 302. 304.
306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326. 328. 330.
332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352. 354. 356.
358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382.
384. 386. 388. 390. 392 K 394 Tk e % BhF 5|, H—ANFTHRFEP,
ARG L ALK R S RGBT 540 SEQ ID NO: 2. 56. 58. 60. 62. 64.
66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96.

98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120. 122.

124, 126. 128. 130. 132. 134. 136. 138. 140. 142. 144. 146. 148.
150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170. 172. 174.
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176. 178.
202, 204.
228. 230.
254. 256.
280. 282.
306. 308.
332. 334.
358. 360.

114. 116.
140. 142.
166. 168.
192. 194.
218. 220.
244. 246.
270, 272.
296. 298.
322, 324.
348. 350.
374. 376.

180.
206.
232.
258.
284,
310.
336.
362.

118.
144,
170.
196.
222,
248.
274.
300.
326+
352,
378.

182.
208.
234.
260.
286+
312.
338.
364.

120.
146.
172,
198.
224,
250.
276.
302.
328.
354.
380.

184.
210.
236.
262.
288.
314.
340.

186. 188.
212. 214,
238. 240.
264. 266.
290. 292.
316. 318.
342. 344.

190.
216.
242,
268.
294.
320.
346.

366. 368. 370. 372.
384. 386. 388. 390. 392 X 394 ATk &4 4 5| Bl — e F 100%. 99.999%,.
99.99% 99.9%X 99%. EH—ANEHRFEF, MBS T4%HS4 SEQ ID
NO: 2. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82.

84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112.
134. 136. 138.

122,

148.
174.
200.
226.
252,
278,
304.
330.
356.
382.

124. 126,
150. 152.
176+ 178.
202. 204.
228. 230.
254. 256.
280. 282.
306. 308.
332. 334.

358. 360.

384. 386.

105

128.

154.
180.
206+
232,
258.
284.
310.
336.
362.

192.
218.
244.
270.
296.
322.
348.
374.

130.

156.
182.
208.
234.
260.
286.
312.
338.
364.

194.
220.
246.
272,
298.
324,
350.
376.

132,
158.
184.
210.
236.
262.
288.
314.
340.
366.

196.
222,
248.
274.
300.
326.
352,
378.

160.
186.
212,
238.
264.
290.
316.
342.
368.

198.
224,
250.
276.
302.
328.
354.
380.

162.
188.
214.
240.
266
292,
318.
344.
370

200.
226-
252,
278.
304.
330.
356.
382.

164.
190.
216.
242,
268.
294.
320.
346.
372.

388. 390. 392 =X 394 FriE 7|8
ZR, FEL—AREAREE (£i21. 2. 3. 4. 5. 6. 7. 8 93 10
MRAR) RATFHERS, EF ARG ERFTEY, FEPRHAY
BT8R EANMLFBRE S F4 SEQ ID NO: 3. SEQ ID NO: 5.
SEQ ID NO: 7. SEQ ID NO: 9. SEQ ID NO: 11. SEQ ID NO: 13. SEQ ID
NO: 15. SEQID NO: 17. SEQ ID NO: 19. SEQ ID NO: 21. SEQ ID NO:
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23. SEQID NO: 25. SEQ ID NO: 27. SEQ ID NO: 29. SEQ ID NO: 31.
SEQ ID NO: 33. SEQ ID NO: 35. SEQ ID NO: 37. SEQ ID NO: 39. SEQ
ID NO: 41 SEQ ID NO: 43 & SEQ ID NO: 45 Ff 7 55| X < 1 4= SEQ ID
NO: 3. SEQID NO: 5. SEQ ID NO: 7. SEQID NO: 9. SEQ ID NO: 11.
SEQ ID NO: 13. SEQ ID NO: 15. SEQ ID NO: 17. SEQ ID NO: 19. SEQ
ID NO: 21.SEQ ID NO: 23.SEQ ID NO: 25.SEQ ID NO: 27.SEQ ID NO:
29. SEQID NO: 31. SEQ ID NO: 33. SEQ ID NO: 35. SEQ ID NO: 37-
SEQ ID NO: 39. SEQ ID NO: 41 SEQ ID NO: 43 & SEQ ID NO: 45 ff 7
TR, E— A A EHTET, RLBHE#E LT L5 SEQ ID NO:
3. SEQID NO: 5. SEQ ID NO: 7. SEQ ID NO: 9. SEQ ID NO: 11. SEQ
ID NO: 13.SEQ ID NO: 15.SEQ ID NO: 17.SEQ ID NO: 19.SEQ ID NO:
21. SEQID NO: 23. SEQ ID NO: 25. SEQ ID NO: 27. SEQ ID NO: 29.
SEQ ID NO: 31. SEQ ID NO: 33. SEQ ID NO: 35. SEQ ID NO: 37. SEQ
ID NO: 39.SEQ ID NO: 41 SEQ ID NO: 43 & SEQ ID NO: 45 /i 7 ¢4 55|
B E—HA T 100%. 99.999%. 99.99%. 99.9%%K, 99%. & H—/AH #)
W ZHRFTRT, BB T A% M= SEQ ID NO: 4. SEQ ID NO: 6. SEQ ID
NO: 8. SEQID NO: 10. SEQID NO: 12. SEQID NO: 14. SEQ ID NO:
16. SEQID NO: 18. SEQ ID NO: 20. SEQ ID NO: 22. SEQ ID NO: 24.
SEQ ID NO: 26. SEQ ID NO: 28. SEQ ID NO: 30. SEQ ID NO: 32. SEQ
ID NO: 34.SEQ ID NO: 36. SEQ ID NO: 38.SEQ ID NO: 40. SEQ ID NO:
42. SEQID NO: 44 3 SEQ ID NO: 46 i =) % Bk 5 7).

MRAEZ AW, KiE “BHFER”. ‘BB o “BBITF” EALP
EFXFPTESREA, RIEFAHA, KiE K. “SK” Fo “BHE” £
ARXALTFTXPTEREA. KiE “FF)” THRESBEHR. 2B, B8
5F. K. ZRFEOR, RETRAKE “FF7]” 89538, ALHAR
#w CRBET. “FHEFR. BMAI). BHFBFH” X HBEOTF 2
BERRES RAH XOHEFE, CEBBESBIMESBEE, RER
R EGT ) —BRLEH.
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Bk, KXMEAHRE “KBA”., “FHFR”. “BBRAFI]”. “BHR
F5)” R “BRHYT” Qi fis DNA R RNA, L aFe iR
W5, Bl TR, “WiB”. ARMBBHBR—ANAXEMRRELEGEF
B. Hik AL P4 DNA R RNA 7724 BAALE X E R RBFF.

“BE3]” RIBLEETEEATFIEH THEIEERS mRNA Fo/
AN S RO TBTF) . RABFIHATEH 5 AshEFREEL T/
3R EFL L FRT RE . BB T ({2 RFET )mRNA. cDNA.
FUBFBRA S REELDNA, EFEEXRTETETHEAST.

AEPAHFEPH AR ET LA 4 SEQIDNO: 1. SEQ ID NO: 3.
SEQ ID NO: 5. SEQ ID NO: 7. SEQ ID NO: 9. SEQ ID NO: 11. SEQ ID
NO: 13. SEQ ID NO: 15. SEQ ID NO: 17. SEQ ID NO: 19. SEQ ID NO:
21. SEQID NO: 23. SEQ ID NO: 25. SEQ ID NO: 27. SEQ ID NO: 29.
SEQ ID NO: 31. SEQ ID NO: 33. SEQ ID NO: 35. SEQ ID NO: 37. SEQ
ID NO: 39.SEQ ID NO: 41 SEQ ID NO: 43 3 SEQ ID NO: 45 Ffif /7| #)
B 45-F. 54 SEQ ID NO: 2. SEQ ID NO: 4. SEQ ID NO: 6. SEQ ID
NO: 8. SEQ ID NO: 10. SEQ ID NO: 12. SEQ ID NO: 14. SEQ ID NO:
16. SEQID NO: 18. SEQ ID NO: 20. SEQ ID NO: 22. SEQ ID NO: 24.
SEQ ID NO: 26. SEQ ID NO: 28. SEQ ID NO: 30. SEQ ID NO: 32. SEQ
ID NO: 34.SEQ ID NO: 36. SEQ ID NO: 38.SEQ ID NO: 40.SEQ ID NO:
42. SEQ ID NO: 44 3 SEQ ID NO: 46 P& 8L B 55| 4% 8 4H 4= SEQ
ID NO: 47.SEQ ID NO: 48.SEQ ID NO: 49.SEQ ID NO: 50.SEQ ID NO:
51. SEQ ID NO: 52. SEQ ID NO: 397. SEQ ID NO: 398. SEQ ID NO: 399
Fo/F SEQ ID NO: 400 Fri& &4 & 7169 3 IR EBRS T XL A LA dw
SEQ ID NO: 2. SEQ ID NO: 4. SEQID NO: 6. SEQ ID NO: 8. SEQID
NO: 10. SEQ ID NO: 12. SEQ ID NO: 14. SEQ ID NO: 16. SEQ ID NO:
18. SEQ ID NO: 20. SEQ ID NO: 22. SEQ ID NO: 24. SEQ ID NO: 26.
SEQ ID NO: 28. SEQ ID NO: 30. SEQ ID NO: 32. SEQ ID NO: 34. SEQ
ID NO: 36.SEQ ID NO: 38.SEQ ID NO: 40. SEQ ID NO: 42.SEQ ID NO:
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44 3, SEQ ID NO: 46 Fri& ¢ & G R B E R AW E W6 5 R/ R AR
BERBREFRER TR EMEREGITENRRE 2.

E—ANRHRGET, KATEFF) LIRS LR BRM KR T,
XA BRM B RR R K AT P A e E R FARAE A,

HAHATFAREAGTEFBBERRALAROREDENN S RGBS
T AL FF R0 S4B B T AR,

AR T AR RIGRALRBGEAERKIEE, &+ EMBL #EE

( Stoesser G.5F, Nucleic Acids Res 2001, % 29, 17-21). GenBank %38 &
(Benson D.A.%, Nucleic Acids Res 2000, # 28,15-18) 2 PIR #i& &

( Barker W. C.5, Nucleic Acids Res. 1999, 3 27,39-43 ), £ T xAE F A 4
HAMARAREEAZHAGFT, BEAFGAH = SGD $#KiEAE

(Cherry J. M.%, Nucleic Acids Res. 1998, % 26, 73-80) 3 MIPS 3k &

(Mewes H.W.%, Nucleic Acids Res. 1999, % 27, 44-48), XBHE 4
GenProtEC ( http://web.bham.ac.uk/bemdght6/res.html ) 3%, &t
# TAIR %38 & (Huala, E.%, Nucleic Acids Res. 2001 % 29(1), 102-5) X,
MIPS #5358 & .

AEAFEFRAGERS TASBENBERAFINTEX, HAEH 4
SEQ ID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28.
30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68.
70. 72. 74. 76, 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100.
102. 104. 106. 108. 110. 112. 114. 116. 118. 120. 122. 124. 126.
128. 130. 132. 134. 136. 138. 140. 142. 144. 146. 148. 150. 152.
154. 156. 158. 160. 162. 164. 166. 168. 170. 172. 174. 176. 178.
180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200. 202. 204.
206. 208. 210. 212. 214. 216. 218. 220. 222. 224. 226. 228. 230.
232. 234. 236. 238. 240. 242. 244. 246. 248. 250. 252. 254. 256.
258. 260. 262. 264. 266. 268. 270. 272. 274. 276. 278. 280. 282.
284. 286. 288. 290. 292. 294. 296. 298. 300. 302. 304. 306. 308.
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310. 312. 314. 316. 318. 320. 322. 324. 326. 328. 330. 332. 334.
336. 338. 340. 342. 344. 346. 348. 350. 352. 354. 356. 358. 360.
362. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382. 384. 386.
388. 390. 392 & 394 PTG EERATRIL L 69 A Wi M HIR T4 w3
3 mtd % Rk,

Zikw AT ESARAY T FERmAE R QHBA 5 A FMRRT
FHEAEY, PETUARRTFREAMRFEE, BT TR fH it
M. IR .

AHETEFRAGEEBED T REHEBA T GFARF TR,
FAL BT 5| 2o B BAM AR BT . BT ARG KL A F ik
R G 7T ASE, MERHIRAR R BAMRE T I AL BT 51— G
NEDFT, FrRBBF IR Fh £ DA RAR AT &k EAGELER. &
RAGEW. TEE. BB, RAXZFNAR. Rd, XLFUMYFF AT
VAR i F AR M B IR R BARFANE Y T,

RAARALRE| G LR AT R, b3 A F (Plant
Molecular Biology and Biotechnology) (CRC Press, Boca Raton, Florida),
% 6/7 %, 71-119 R, (1993); F.F. White, {Transgenic Plants) , % 1 %,
Engineering and Utilization ¥ %) “ Vectors for Gene Transfer in
Higher Plants”, Kung #= R. Wu %, Academic Press, 1993, 15-38; B. Jenes
¥, (Transgenic Plants) , % 1 %, Engineering and Utilization, Techniques
for Gene Transfer Kung # R. Wu %, Academic Press (1993), 128-143;
Potrykus, Annu. Rev. Plant. Physiol. Plant Molec. Biol. 42 (1991), 205-225))
W BRI T E A TG AW Rk, BBRTASTZEATAEY (&
AR BB ADRABRENSAY ) HELEEMT, BSIRYRLH
TP AR A e ERT e B R A T, AR K
RL BB ZBRAE 69 1) R R 5| M LT B R R G BN Y (deiEihey
FaR) R FRAEFRE,

B—ANEHRFETF, KL PGB ST B THY, 4oik § Aceraceae.
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FRAE. A HA. ZEH. Cactaceae. # £ FH. KEA. HHEA
4734}, Nymphaeaceae. 2 E#}. Rosaceae. Salicaceae. ##}. Arecaceae.
REL A, Cyperaceae. Iridaceae. Liliaceae. Orchidaceae. Gentianaceae.
Labiaceae. Magnoliaceae. Ranunculaceae. Carifolaceae. #HEF. T4
#+. Caryophyllaceae. #£#5 727 Polygonaceae. Violaceae. Juncaceae
2 Poaceae ¥ HLM L KR Tk B4 HAF. Asteraceae. Brassicaceae.
Cucurbitaceae. ¥3£% #£.#}. Papaveraceae. Rosaceae. Solanaceae. Liliaceae
2K Poaceae ¥4, Wik AtEHMFa RKIE L F 1A 8 THAMIRE 4
Hyde EXRE| A%, Bl AL HFER (Anacardium occidentale ).
& Z & ( Calendula officinalis )« #2c7% ( Carthamus tinctorius )« #H E
( Cichorium intybus ) * 2](Cynara scolymus). 1] 3. Tagetes lucida,
Tagetes erecta, Tagetes tenuifolia; Daucus carota; Corylus avellana. Corylus
colurna. Borago officinalis; Bt #FE. # & (Brassica rapa ssp.). &
FN(Sinapis arvensis). F~F(Brassica juncea)- FF F FH(Brassica juncea vavr.
juncea). % et 7<F(Brassica juncea var. crispifolia). X rf 7<% (Brassica
juncea var. foliosa) . Z 7<% (Brassica nigra). Brassica sinapioides
Melanosinapis communis. #-#(Brassica oleracea). ##H7< K F(Ananas
comosus). Ananas ananas. Bromelia comosa. #HAKJN(Carica papaya). *
JR(Cannabis sative). #-Z(Ipomoea batatus). #-EZ(Ipomoea) pandurata.
7 /2. 4(Convolvulus) batatas. Convolvulus tiliaceus. Ipomoea fastigiata-
Ipomoea tiliacea. = ZrfF(Ipomoea triloba). Convolvulus panduratus. #
#(Beta vulgaris). Beta vulgaris var. altissima. Beta vulgaris var. vulgaris-
A EHFE(Beta maritime). Beta vulgaris var. perennis. Beta vulgaris var.
conditiva. Beta vulgaris var. esculenta. #/N(Cucurbita maxima). X -F #1/X
(Cucurbita mixta). 7535 7 (Cucurbita pepo). /N Cucurbita moschata)-
Olea europaea. Manihot utilissima. Janipha manihot. Jatropha manihot. .
Manihot aipil. Manihot dulcis. Manihot manihot. Manihotmelanobasis-

Manihotesculenta. EAK(Ricinus communis). %%_Z(Pisum sativum). Pisum
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arvense Pisum humile. B 7&(Medicago sativa). 5 & 7 (Medicago falcata)-
# X 7% (medicago varia). X _Z(Glycine max Dolichos soja). Er°t %2
(Glycine gracilis)s X_Z ( Glycine hispida )« Phaseolus max. Soja hispida.
Soja max « AF F (Cocos nucifera) . % # F R 2 & (Pelargonium
grossularioides). Oleum cocoas. Laurus nobilis. #5Z(Persea Americana)-
74 (Arachis hypogaea). EA%. Linum humile. 2 i 7]E B Linum
austriacum) &8 A (Linum bienne). F ot EH(Linum angustifolium)-

R Linum catharticum)s £ F LA Linum flavum). £7 EH(Linum
grandiflorum). Adenolinum grandiflorum. 3| 5H7 B (Linum lewisii). A
F EAK(Linum narbonense). 7518 EHK(Linum perenne). Linum perenne var.
lewisii~ Linum pratense. Linum trigynum. &4 (Punica granatum). [
#Gossypium hirsutum). BIHH Gossypium arboreum). ﬁf@ﬁ(Gossypium
barbadense) Z1#Gossypium herbaceum). Z 19K 44 Gossypium thurberi).
2 Z(Musa nana). ) REFZ (Musa acuminata). % & #Musa paradisiacal).
Musa spp.. #7%7(Elaeis guineensis). EBE(Papaver orientale). [ EA
(Papaver rhoeas) . Papaver dubium . % AR (Sesamum indicum). Piper
aduncum. Piper amalago. #¢7f ##%(Piper angustifolium). Piper auritum.
Z#f(Piper betle). 2B F5(Piper cubeba). K #H#(Piper longum). #(Piper
nigrum). Piper retrofractum. Artanthe adunca. Artanthe elongata. Peperomia
elongata. Piper elongatum. Steffensia elongata. X Z(Hordeum vulgare).

EAA L F(Hordeum jubatum) #% A Z(Hordeum murinum). B4 #
¥ (Hordeum secalinum). # 3% —# A #Hordeum distichon). Hordeum
aegiceras. Hordeum hexastichon.. #3094 X F#(Hordeum hexastichum).
Hordeum irregulare. A Z(Hordeum sativum). FFEAZE. ##F(dvena
sativa). FF# Z(Avena fatua). R F(Avena byzantina). Avena fatua var.
sativas FFt# Z(Avena hybrida). 7 & & E(Sorghum bicolor). & #58E
(Sorghum halepense) . #f 2 F(Sorghum saccharatum) . % & (Sorghum

vulgare). Andropogon drummondii. Holcus bicolor. Holcus sorghum .
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Sorghum aethiopicum « Sorghum arundinaceum . +H £ Z F(Sorghum
caffrorum). £7& % ZE(Sorghum cernuum). Sorghum dochna. Sorghum
drummondii. # % FFE(Sorghum durra). Sorghum guineense. Sorghum
lanceolatum . % Bk & R E (Sorghum nervosum). # Z F#. Sorghum
subglabrescens . Sorghum verticilliflorum . £ & . & F 5 # (Holcus
halepensis). Sorghum miliaceum millet. Panicum militaceum. E:ExHx. #
& ) Z(Triticum aestivum). ##: ) Z(Triticum durum). B4 ) Z(Triticum
turgidum) . Triticum hybemum . 5 -F ) & (Triticum macha). 28\ #
(Triticum sativum). Cofea spp.- /> R a7 Coffea arabica). ¥R o=k Coffea
canephora). X R #r5H Coffea liberica). #&#(Capsicum annuum). Capsicum
annuum var. glabriusculum. ) KFF(Capsicum frutescens). #H#&. JHE
(Nicotiana tabacum) « 5 # F (Solanum tuberosum) . #% (Solanum
melongena). & #5(Lycopersicon esculentum). Lycopersicon Iycopersicum. .
Lycopersicon pyriforme . 2L 3z(Solanum integrifolium) . & 72 (Solanum
lycopersicum). 7 7 Hf(Theobroma cacao)3 A(Camellia sinensis).

B—ANRAGTEFY, ATEREDT = EHBILE RGBT F
AABKR T X ZEEMPREGHAY, wiY, ruEE. F%
BAZABBRIRRTHEREAREE. RUBEE, XAREE. &
B, BRABERE. UBEEXMEE, HAKLEH AR RTEE
FHeqBE, oy F) 6B B Aot A A F) 6 BRIG BB B Ao P,

BARAR THREEAABERG LG ERR, it Lt s
B RGHEBRSTRRE. CN—ROIEHAREEDRAZ EhEmE, 4%
REmMPRAEY, whd, EAADEIABEERRELXARY, ¥R
HERE. BATER. MEREE. BHEE. “XREE. HFREAE.
Caseobacter X PHBBRELRKIANRYE, Al XBHTFEHE. ZHBHER
UINMKHAE, ABEHELHEE. AAKETEIARLBEASE.

AE AT ik P A AR A B A T AR BVA T M AY: K&
A FRAFEH. A, BAFEHA. A, Gordoniaceae. #
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KA. oA EH. EFREAM. BERGA. REGTH. £EFHA.
LB FEA. REREEA. DR EF. Demetiaceae. AAEFEFE
Mortierellaceae. £E#. BEH. BIEHN. KEHM. LARETH,
Sodariaceae. #FABEEAL, 78 BI04, Adelotheciaceae. ¥4, FL£8
F Aok BUR R BB A B F XA B4, Candida utilis. Claviceps purpurea.
HKKRFIHANE. HEHH. FH04E E. Brevibacterium albidum.
Brevibacterium album . Brevibacterium cerinum . ¥ & & H & .
Brevibacterium glutamigenes. #4347 & . Brevibacterium ketoglutamicum.
Brevibacterium lactofermentum. ¥ &434F 8. Brevibacterium roseum.
A AT HE . 48 AF B & . Corynebacterium acetoacidophilum .
Corynebacterium acetoglutamicum. Corynebacterium ammoniagenes. 2
KB H (= Micrococcus glutamicum). Corynebacterium melassecola.
BATH B A RKMATH, KAZAXIHATE K12 BT k.

KR, BTUMEAALRES], TRALFIETLFAEYFOERA
FIA—ANRENBE (=HFH) HEA, KETLTESTHEKFF
H—AKSANREESTHLA, 3R 5% SEQIDNO: 2. 4. 6. 8.
10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40.
42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80.
82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110.
112. 114. 116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136.
138. 140. 142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162.
164. 166. 168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188.
190. 192. 194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214.
216, 218. 220. 222. 224. 226. 228. 230. 232. 234. 236. 238. 240.
242, 244. 246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266.
268. 270. 272. 274. 276. 278. 280. 282. 284. 286. 288. 290. 292.
294, 296. 298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318.
320. 322. 324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344.
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346. 348. 350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370.
372. 374. 376. 378. 380. 382. 384. 386. 388. 390. 392 X 394 Frif
MERFFN AT RG LB AWAH A RENBRABLS T L
A, FrEFRRER TR ESHENL, FERSEEFRERTHmiks
sedbha, e A 4= SEQ ID NO: 2. 4. 6. 8. 10. 12, 14. 16. 18. 20.
22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60.

62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92.

94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120.
122, 124, 126, 128. 130. 132. 134. 136. 138. 140. 142. 144. 146.
148. 150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170. 172.
174. 176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196. 198.
200~ 202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222. 224.
226+ 228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248. 250.
252. 254. 256. 258. 260. 262. 264. 266. 268. 270. 272. 274. 276.
278. 280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300. 302.
304. 306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326. 328.
330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352. 354,
356. 358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378. 380.
382. 384. 386. 388. 390. 392 X 394 FIA B AR AN B G it

AE ATk FAER G BRF 5| EE 5 BT A4S T 243 DNA &
RNA #6 a8 4F R R 6 A4 69 BRI . AT AR A9 9F R R e R 1545
BRI AFl I A mISN RAEMEAR BB T HIET K., KEPHE
BR4-TF T vASF B34 R #915-45.

AL ETFTXFRAGRIE “BBRST” BT THALAR 35
53n 6 ERE ), BlRAAR 523% LB E Y 500 4. 4Rk 200 4. 4%
AR 100 MEF BB AR R 33 TFHGE D 100 4. £k 50 4.
AL 20 NEEER, BEAANRIGLERBR AT AERKRENE
4.
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i, RKAFHEFEAGEBRY TEAEREL PGB TAS> B
HBRAT.

“OBH SBERIBEESTAEELSTERRRR T AL LM
EHBHFBRIBELTHLE. BNEEYTTURIUKD 8 EARN K,
ML ARSAEBALHBRG5T. Bk, REXAHSEHBLSTTiAS
H 5% 3AB4REG F EAR R R EAARAR L EARK , {2ttt RAH ZBLT A7
RRGEMERAREERRNESY T HEEYT A RMRRALGI LS
5] (Hldel %R 5T 5°F 3UTR 8 RIBXAGARE A7) ). LS Fr 5
BY, RXATEFTRANL B HOERY T TR BT R R miee) £ H
21 DNA T HBE ST RMR R AL T4 5kb. 4kb. 3kb. 2kb. 1kb.
0.5kb 2 0.1kb #94% BT 71 .

TRAAFES TEDFERARRIRBEN F 512 808 F ik F1EA
MEERST, Bl RLA ST BRIILNRS. ETAEBI R Bk X2 )
% DNA RBABKFHRRAFIXEBRRFAFINR. WHETEFELR
#AR (#]%= Sambrook ¥, {Molecular Cloning: A Laboratory Manual.) %
2 J&, Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY, 1989 ¥ B2 ¢4 ) T4 A4 Fo & A5
P FAA A BT .

A9, TABILREGEEXR S B QARG EMERABBY T 7
BRI ERYT, PleRLAH S EFRREHR, X PRARLTFHE
FHRERSUFETRI Y. Bl TEFFNALHR>GEBRSTT
ABILEA R TEF I LG ELTRIMAORGBERXR TS . Flde,
T F 2% mRNA (#ldei@ i Chirgwin ¥ (1979) Biochemistry 18:
5294-5299 HAARBANRI Ty i% ) B it K32 % B (44 Gibco/BRL.
Bethesda. MD 3K 4747 Moloney MLV K 3 % &, R T A Seikagaku
America,Inc.. St. Petersburg, FL 3K/F4 AMV R4t %85 ) =4 cDNA.

KA XY AR o REZF8 T4 (44 SEQ ID NO: 53.
SEQ ID NO: 54. SEQ ID NO: 395 3 SEQ ID NO: 396 i+ ) TRAF K
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LR 4 (42 SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19.
21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59.
61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91.
93. 95. 97. 99. 101. 103. 105. 107. 109. 111. 113. 115. 117. 119,
121, 123. 125. 127. 129. 131. 133. 135. 137. 139. 141. 143. 145,
147. 149, 151. 153. 155. 157. 159. 161. 163. 165. 167. 169. 171.
173. 175. 177. 179. 181. 183. 185. 187. 189. 191. 193. 195. 197,
199. 201. 203. 205. 207. 209. 211. 213. 215. 217. 219, 221. 223.
225. 227. 229. 231. 233. 235. 237. 239. 241. 243. 245. 247. 249.
251. 253. 255. 257. 259. 261. 263. 265. 267. 269. 271. 273. 275.
277. 279. 281. 283. 285. 287. 289. 291. 293. 295. 297. 299, 301.
303. 305. 307. 309. 311. 313. 315. 317. 319. 321. 323. 325. 327.
329. 331. 333. 335. 337. 339. 341. 343. 345. 347. 349. 351. 353.
355. 357. 359. 361. 363. 365. 367. 369. 371. 373. 375. 377. 379.
381. 383. 385. 387. 389. 391 X 393 R AT =H1 47 ).

Ao, TABIHEARLAFEFEANE K (HRZRLAHE RS
5] ) HATEORFIN S ST AN T GRT EIR, AP TR EEST
REF @ 7M., RFRBALERERBRGIUIE 2T —ANHERILEH
HABA Y R4 R, SEQ ID NO: 47. SEQ ID NO: 48. SEQ ID NO:
49. SEQ ID NO: 50. SEQ ID NO: 51. SEQ ID NO: 52. SEQ ID NO: 397.
SEQ ID NO: 398. SEQ ID NO: 399 #=/3 SEQ ID NO: 400 i =& 34 5
5|k B Pk ég kst

ARG T VAR R F) 5 7| 48 i PCR &3 BLA #TiR 7 M (Jo i 48 & AGA &,
EWERTHENFE R R EAd SEQ ID NO: 2. 4. 6. 8. 10. 12.
14. 16+ 18. 20, 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44.
46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84.
86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114.
116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140.
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142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166.
168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188. 190. 192.
194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218.
220. 222. 224. 226. 228. 230. 232. 234. 236. 238. 240. 242. 244.
246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268. 270.
272, 274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296.
298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322.
324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348.
350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374.
376. 378. 380. 382. 384. 386. 388. 390. 392 X 394 FriX Y& & KHT
AR BGEHER) A BEQRABRRERR T AW KL R S R
G ARE X

RETIAMERAX LR BEALIFALBRELRA AT, AhEL,
¥ A if RACE-PCR( cDNA R tRig ¥ 3¢ )77 k4 BmRE SF 3 F 5.
T A cDNA RAEA KRS L E L0 DNA YEARIR, 127 S8 EHESF
B 5| BT A PCR ¥FHEBEAY AL PGHBRST. Gy H e
S F T VAL R AE G ERAARF T DNA FH oM F iR o 4e, =T
ABITAFESRF i (Blde B 30 DNA S8 AL) FAEMME TFFEPIEA
BT X — ) BAZ 8L

ARTFARERF EOEBRS T TURETFEMEARALANTFZER ST
FURBHATS B, AL BREAZFFIRER0EA L IFA, £l
REH THBAFCER XBARRAT, AT TS bl 5 TR 8RS T
(45 R RAH AL F H PR YT RBEARL AR GEEG TR
ARANBRESTHHFERTS)) ERRFHTRR, BREHED 15,
20. 25. 30. 35. 40. 50. 60 X & Z BB, KL E DV 15. 20 K 25 M
FERG 5B QHBRST. T MEA LA 30, 50, 100. 250 X £ 2 HF8k
BB ST,

RiE “FlRMW IBEBBRLSTRAEBEGEORES R/ REM ERF
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Ky, 5 XATEAERYT RIR I APTEEBR S TFHITE YRS T2
Flao AR R £ Y o) BE G 6 PR AL B - F W AR, H 5 RB A LA 47
FIXEAME G AN A RGBT RARAR. ENTUARRRAAGETIK,
WRBT RS B IBF RGO A5, IRTRFF), X T TATIU
RARALEGEABLFEBARTEY. FLERTURRRAENEE
BARABRS BT A KRB B TR, Hlde, TABITRMKITE S KE #
R EERETHENTRRER SMERY. LMF LA AN %
RFAFM, Bl A Fle £ 1.
R XL BYTATHAEIENTER, RAAEPALST

(#]3= Sambrook {Molecular Cloning; A Laboratory Manual), % =g,
Cold Spring Harbor Laboratory Press,Cold Spring Harbor, NY (1989) 2%,
{Current Protocols in Molecular Biology)», John Wiley & Sons, N.
Y.(1989), 6.3.1-6.3.6.F FT ik # = - 5F ) X,

RIFBRLY, KEAHEYE) DNA B RNA 5 F TS BHAMER . 5
51, T UAME A KR T BE R A 4D AR HE4T Northern ¥PiER)Z # Southern
PPIERE . Nouthern FPIER A FMGIRAE A FREM AR =Wy iz
& Bl REBX. I PR (i EFiig) 894 4%, Southern FPik
MERBX T HBERLABRYS T HEB G R ME B AIME
g

NS o

PR R R FFRA G IEFRFIE TG ALY 45CTF, 6 x RALs/A4eEER
44 (=SSC) ¥4, MEE 502 60C, #l4s50C. 55CX 60°C F /A 0.2
X SSC. 0.1%SDS F#HAT—RKE KRB THE. BRARFB B LR L
WA ZBRER G RB AT, F (FlleBEEFIEANE) S Fiey
BEFRER K., AFELEIEM” THRBEMEABBRER &K H T4,
BIdfe 0.1%. 0.5%. 1%, 2%, 3x. 4x R §xSSC RE MR + 7
F (pH7.2) A~F 42°CH= 58°CZIH], 4hikfe 45CH S0CZ ], HaTiksg
R BERIER (Bl 50% FBE) 0, AR THEBELS 40
C. 42°C 45C. DNA:DNA ZA4Rb) & X KA A #40 0.1 x SSC #F=
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20C.25C.30C. 35C. 40C& 45C, $£i& 30°CH=» 45CZ]d], DNA:RNA
R ARG 2 REAHRE A Bl4m 0.1 X SSC F2 30C. 35C. 40C. 45C. 50
T2 55C, 4hik 45CHn 55°CH], A LARE| 4G 4 iR B A Bl 3o 2R F BL
Bt KB4 100bp ( =882t ) G+ CAEH S0%MEBAZ. BT
ARG HA B RATHMAH, HARAAR THRTHZIE L5404
Sambrook % ,{Molecular Cloning, Cold Spring Harbor Laboratory, 1989;
Hames and Higgins %% 1985, {Nucleic Acids Hybridization: A Practical
Approach) , IRL Press at Oxford University Press, Oxford; Brown %
1991, {Essential Molecular Biology: A Practical Approach) , IRL Press at
Oxford University Press, Oxford.

R PR LFHZ—FEHRE 65C, 4xSSC PR, ME
£ 65C/E 0.1 xSSC F sk — I B, FIMIREREZRLRIEZMA AL 50%
WEBEF . 42CTF 4xSSC. F, 2AFRAEFTANBKZHBEH

(#92xSSC. 50C ) g BAEHMH (£ 0.2xSSC. 50C, it 65C) (20

x SSC: 0.3M A7PHEBL4A. 3M RAL4. pH7.0) IREM LA EALE.
b, RETRGBETAMIPHEFHER (4 22C) REFEZ®H
FAe445 65C. HREABERALKT AR B L/, KBNS FHH—
MRFBEMAR H AR, ETAELIPEATRA, Flie T oL
X SDS. A& 50%FBLAR:, HkE QCHFTLER. HAEEi) &F
R, i) B, i) REMES. iv) EEDNA. v) BEMvi) &
4HEGIA BT AR —20E-, B bR R TR B BT A 69 7T s bk,

B, EMEEFEHFTET, Northern FFiEL Rothi-Hybri-Quick £
##& (Roth. Karlsruhe) £ 68 CHZ X 2 0. £ 68°C HHAHAFITY
WAT 2 LR, M/E1E 68TuA 1 x SSC #HATHRA T &,

%7 Southern ¥PiERZ, S Rothi-Hybri-Quick 24 % (Roth.
Karlsruhe ) £ 68 CHIZ& X 2 it £ 68°C 5 MAFILHIRAT L Rt ik,
MEEZFHREARER, %M 2xSSC. 0.1%SDS B EES, FHh%
8RB HAHE 2xSSCy 0.1%SDS L&, /& 68CHE 15 94F.
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BRETRETHA, MEHEA 1xSSC. 0.1%SDS £ 68CHAT 10 94F
I by kTR,

DNA % X (Southern FPiE R Z Ve vk B g L fb— 2k 5 ) do F BT

(1) RXEFMHTik g Blded T o4

a)4 x SSC. 65T,

b)6 x SSC. 45T,

)6 x SSC. 100 mg/ml & M #) &35 DNA A . 68C,

d)6 x SSC. 0.5%SDS. 100mg/ml M &84 DNA. 68°C,

e)6 X SSC. 0.5%SDS. 100mg/ml & M 5845 DNA K K. 42°C,

)50% ¥ BLAE. 4 xSSC. 42°C,

2)50% (ARFBRBR) FBLAE. 0.1%F2FE %4, 0.1%B4EK. 0.1%
R UHekeBbo Bl . 50 mM BEER4M S A& (pH6.5 ). 750mM £ AL4. 75mM
AHER4R. 42°C,

h)2 x % 4 x SSC. 50C (f&E=H&LEH), K

i)30 2| 40% FBEA. 2x X 4 xSSC. 42°C (fK=#4E&A4t)

(2) PEHEHTik B Bldeh T 44

2)0.015M R 4L44/0.0015M A7A4% B2 44/0.1%SDS. 50°C,

b)0.1 x SSC. 65°C,

¢)0.1 x SSC. 0.5%SDS. 68C,

d)0.1 x SSC. 0.5%SDS. 50% ¥ 8. 42°C,

)0.2 x SSC. 0.1%SDS. 42°C,

)2 xSSC. 65C (&= #54).

ROFtE D EANBEAYEN (FPRTHE@FERE) 45K
A f4k DNA 55 %4, Bk DNA A5l ERAEZE44 TS SEQ ID
NO:1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 33.
35. 37. 39. 41. 43. 45. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73.
75. 77 79. 81. 83. 85. 87. 89. 91. 93. 95. 97. 99, 101. 103. 105.
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107. 109. 111. 113. 115. 117. 119. 121. 123. 125. 127. 129. 131.
133. 135. 137. 139, 141. 143. 145. 147. 149. 151. 153. 155. 157.
159. 161. 163. 165. 167. 169. 171. 173. 175. 177. 179. 181. 183.
185. 187. 189. 191. 193. 195. 197. 199. 201. 203. 205. 207. 209.
211, 213, 215. 217. 219. 221. 223. 225. 227. 229. 231. 233. 235.
237. 239. 241. 243. 245. 247. 249. 251. 253. 255. 257. 259. 261.
263, 265. 267. 269. 271. 273. 275. 277. 279. 281. 283. 285. 287.
289. 291. 293. 295. 297. 299. 301. 303. 305. 307. 309. 311. 313.
315. 317, 319. 321. 323. 325. 327. 329. 331. 333. 335. 337. 339.
341. 343, 345. 347. 349. 351. 353. 355. 357. 359. 361. 363. 365.
367. 369. 371. 373. 375. 377. 379. 381. 383. 385. 387. 389. 391
R3IBITTAFI R, HBAEELAE B ks mi s St & M6 Rk,

A, — AR REKSAE AN THAT, ST TR FHE
A B, B3 T AR KK A ST H#ATIER % DNA 4 Southern ¥ ik
SHT, LS (55CHA 2xSSC. 0.1%SDS ¥ ) Fbik. X504
ABTRAAGBELAY S RIARAFTEFHASKRGAR A E %
X (B3 BA NPT 4438 ot A 3 R b 78 M ), 3 B4R 4 2o 5 244
895 —FKBIK 4% SSC, 50CRAEM 30%3) 40% F BEMA 42°C e %, Xk
ATERALRNS REALAFT R PHEAG S R BB, 2Rt
Yy, BT e B IR R0 RA A R F BBk . A, B, Fae
Fo/ R E L RAEAT ARAR IR Cdn b A4 0 K 5 F 3T RA B B 7] Z %5
PRALFETT) . Rfa, MR ESR RN,

R ARG E Y 5. 10. 15. 20, 25. 30. 35 X 40bp, A A E )
50. 60. 70 2 80bp, it ZE Y 90. 100 X 110bp &9 K B#AT X, &4k
& £ 15, 20, 25 X 30bp &9 4 B, R4k 5K E £ 100bp & 200bp.
HMARIEZE D 400bp 9 H LR, AR KLY ERTEF, BATREH
THZEEBA T HATRR.

RiF “HE”. “BIIRB” R “FIHRE” IITE BRI F 5 BLEH
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7., BREFF] (BBRAZARFT) AKETRKZELWL;, BIKEHR
BRAAZE S —REAERIFFIAR S QD RER, X5 KL PH Y
TRAZLRAF EFRAGERSTEPREHTEXNYAT, AEAKE
R, E—EEAT, RRKEEAFTAEEZFXTRBEZHELAETY
EMW A R PTE KR E.

—RiH, BERLBAFKELEMNY 5 ANEY 260 MNEEABK. RE
F—fb, FHRERKA L 220 MBI, KERX AL 215404 100
NEAB, BFTERBZVYS 100 4. 120 K 150 NREB, BRKH
#5200 K 250 M REAEBRE 5.

Ri&E “RAL” FRIWBR ARG RBR LS, LR RBREE.
R AL T VAR S RSP RRAGEE (B R FHELR), XE
HEERN B EBEMERR O ERE R BRZBLEH, HRA
R ARE R (BPREB A BB EHWMR ) RIR, K, —&HK
R FFBARR LR BADTAB I BREBAERS> T A LB BN, KiE “R
JR” AT VAT 3 7 A SR o/ RARAT ST B F LB B MR .

HE—ANERFTEFY, REATRZRG KL, FTESKRIRER LK
BRAK AT FAER 65 BOFKT TR A MEN, KAERKTHambF R
®”E.

RiF “—ABREFANREER” FREV—ANEER, ER2ITLFH
FlRMEAAT S0% R —HAERABKE ., B—HAELEZTF 70%X 80%, &
Hi% 85% 90%. 91% . 92%. 93% . 94% K 95%, £ Z FHhik 96%.
97% « 98 % 3X 99 % & F] —HE,

AL, RERNERS T LT EEBR YT REHRS B TBEA 5
EAMIEERSF. 5 SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19,
21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59,
61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91.
93. 95. 97. 99, 101. 103. 105. 107. 109. 111. 113. 115. 117. 119.
121. 123, 125. 127. 129. 131. 133. 135. 137. 139. 141. 143. 145.
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147. 149. 151. 153. 155. 157. 159. 161. 163. 165. 167. 169. 171.
173. 175. 177. 179. 181. 183. 185. 187. 189. 191. 193. 195. 197.
199. 201. 203. 205. 207. 209. 211. 213. 215. 217. 219. 221. 223.
225. 227. 229. 231. 233. 235. 237. 239. 241. 243. 245. 247. 249.
251. 253. 255. 257. 259. 261. 263. 265. 267. 269. 271. 273. 275.
277. 279. 281. 283. 285. 287. 289. 291. 293. 295. 297. 299. 301.
303. 305. 307. 309. 311. 313. 315. 317. 319. 321. 323. 325. 327.
329. 331. 333. 335. 337. 339. 341. 343. 345. 347. 349. 351. 353.
355. 357. 359. 361. 363. 365. 367. 369. 371. 373. 375. 377. 379.
381. 383. 385. 387. 389. 391 3k 393 AT R 44X FBR A 5| X — B AMY A BE
A TRIXEHST: €5 SEQIDNO: 1. 3. 5. 7. 9. 11. 13, 15. 17,
19. 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57.

59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89.

91. 93. 95. 97. 99. 101. 103. 105. 107. 109. 111. 113. 115. 117.

119. 121. 123. 125, 127. 129. 131. 133. 135. 137. 139. 141. 143.
145, 147. 149. 151. 153. 155. 157. 159. 161. 163. 165. 167. 169.
171. 173. 175. 177. 179. 181. 183. 185. 187. 189. 191. 193. 195.
197. 199. 201. 203. 205. 207. 209. 211. 213. 215. 217. 219. 221.
223. 225. 227. 229. 231. 233. 235. 237. 239. 241. 243. 245. 247.
249. 251. 253. 255. 257. 259. 261. 263. 265. 267. 269. 271. 273.
275. 277. 279. 281. 283. 285. 287. 289. 291. 293. 295. 297. 299.
301. 303. 305. 307. 309. 311. 313. 315. 317. 319. 321. 323. 325.
327. 329. 331. 333. 335. 337. 339. 341. 343. 345. 347. 349. 351.
353, 355. 357. 359. 361. 363. 365. 367. 369. 371. 373. 375. 377.
379. 381. 383. 385. 387. 389. 391 X 393 A FBFIZ—ANE
A AATEAE SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21.
23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59. 61.

63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91. 93.
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95. 97. 99. 101. 103. 105. 107. 109. 111. 113.

123.
149.
175.
201.
227,
253.
279.
305.
331,
357,
383.

125.
151.
177.
203.
229,
2585.
281,
307,
333.
359.
385.

1 WK,

113,
139.
165.
191.
217.
243,
269.
295.

115.
141.
167
193.
219.
245.
271.
297.

127.
153.
179.
205.
231.
257.
283.
309.
33S.
361.
387.

117,

143. 145.

169.
195.
221,
247.
273,

129.
155.
181,
207,
233.
259.
285,
311,
337.
363.
389.

119.

131,
157.
183.
209.
235,
261.
287.
313.
339.
365.

133. 135,
159. 161.
185. 187.
211, 213.
237. 239.
263. 265.
289. 291.
315, 317.
341. 343.
367. 369.

137. 139.
163. 165.
189. 191.
215. 217.
241. 243.
267, 269.
293. 295.
319. 321.
345. 347.
371. 373.

115.

141.
167.
193,
219,
245,
271,
297,
323.
349.
375.

117.

143.
169.
19S.
221,
247,
273.
299,
325.
351.
377.

119.
145.
171.
197.
223,
249,
275,
301.
327.
353.
379.

121.
147,
173.
199.
225,
251.
277,
303.
329,
355.
381.

391 & 393 AT BB 5| XL — £ RHH BARE
RRJE PR B XEN THAITER. RA, KXATFFFZ—H
I AMRME L HARBEBEAA R St BB T BB 0 ZAMG 55, 4
3o, BRI AFGCHANEBE T F UK CAEERSS, RIFRK. BEHE
GERACEE- S A XY
AERNE ST EH 2 THF®RAF): 5 SEQIDNO: 1. 3. 5. 7.
9. 11. 13. 15. 17. 19, 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41.
43. 45. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81.
83. 85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107. 109. 111.
131. 133. 135. 137.

121.

147.
171. 173.

197. 199.
223. 225,
249. 251.
275. 277,

299. 301. 303.

123. 125.
149. 151.
175. 177.
201. 203.
227, 229.
253. 255.
279. 281.
305. 307.

124

127. 129.
153.

179.

155.
181.

205.
231,

207.
233.

157.
183.
209.
235.

257. 259. 261.
283. 285. 287.
309. 311. 313.

159.
185\
211,

237,
263.
289.

315,

161. 163.
187. 189.
213. 2185,
239. 241.
265. 267.
291. 293.
317. 319.
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321. 323. 325. 327. 329. 331. 333. 335. 337. 339. 341. 343. 345.
347. 349. 351. 353. 355. 357. 359. 361. 363. 365. 367. 369. 371.
373. 375. 377. 379. 381. 383. 385. 387. 389. 391 X 393 AR #4HF
BF S| RE KSR RMEEV L 30%. 35% 40% 3K 45% . KL ZE V4 50
%. 55%. 60% K 65%. EHLEE VL 70%. 80% K 90% . £ E FfHhit
E V4 95%. 97%. 98%. 99%, HAKLEE V£ 99.1%. 99.2% . 99.3%.
99.4% . 99.5%+ 99.6%. 99.7%. 99.8% K 99.9% R EFH, HLL LA
RAEDEW AR EALEREROREMEREH s mF ey s,
iR ZaREAR SEQIDNO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22.
24, 26. 28. 30. 32. 34. 36. 38. 40. 42. 44, 46. 56. 58. 60. 62.
64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94.
96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120. 122.
124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144. 146. 148.
150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170. 172. 174.
176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200.
202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222. 224. 226.
228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248. 250. 252.
254. 256. 258. 260. 262. 264. 266. 268. 270. 272. 274. 276. 278.
280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300. 302. 304.
306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326. 328. 330.
332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352. 354. 356.
358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382.
384. 386. 388. 390. 392 X 394 FFEZEGRALL AR EHATEINE
WA EMR,

AL RNBERLS TR T T EFT): (Rt AR P #
4% TF) 5ESEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21. 23.
25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59. 61. 63.
65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91. 93. 95,
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97. 99. 101. 103. 105. 107. 109. 111. 113. 115. 117. 119. 121. 123,

125.
151.
177
203.
229,
255,
281.
307.
333.
359.
38S.

13. 15.

127.
153.
179.
205.
231.
257.
283.
309.
335.
361.
387.

17+

129.
155.
181.
207.
233.
259.
285.
311.
337
363.

131.
157.
183.
209.
235.
261.
287.
313.
339.
365.

133.
159.
185.
211,
237,
263.
289.
315.
341.
367.

135.
161.
187.
213.
239.
265.
291.
317.
343.
369.

137.
163+
189.
215.
241.
267.
293.
319.
345.
371,

139.
165.
191,
217,
243.
269.
295,
321.
347.
373

141.
167
193.
219.
245.
271.
297.
323.
349,
375,

143.
169.
195.
221.
247
273,
299.
325.
351.
377

145.
171.
197.
223.
249,
275.
301.
327,
353.
379.

147.
173,
199.
225,
251.
277.
303.
329.
355.
381.

149.
175,
201.
227.
253.
279.
305.
331.
357.
383.

389. 391 3 393 Fid AL H BT 7 XL —RAL S LR, HHEAL
HATEAEMEN (Fl3wIX T @ F i dn ) 2L EA YNLOIOW #
APERGEETR.

A3, REPEHIEBRSTFTVAR4ASAH SEQIDNO: 1. 3. 5. 7. 9. 11.

19. 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 43.

45. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83.
85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107. 109. 111. 113,
125. 127. 129.

115.
141.
167
193.
219.
245.
271,
297.
323.
349.

117.
143.
169.
195.
221,
247.
273
299,
325.
351.

119.
145.
171.
197.
223,
249.
275.
301.
327,
353.

121,
147.
173.
199.
225.
251,
277.
303.
329.
355.

123.

149.
175.
201,
227,
253.
279.
305,
331,
357.

151.
177.
203.
229.
255.
281.
307,
333.
359.

153.
179.
205.
231,
257.
283.
309.
335.
361.

126

155.
181.
207.
233.
259.
285.
311.
337.
363.

131. 133. 135.

157.
183.
209.
235.
261.
287.
313.
339.
365.

159.
18S.
211,
237,
263.
289.
315,
341,
367

161.
187.
213,
239.
265,
291.
317.
343.
369.

137.

163.
189.
2185.
241.
267.
293.
319.
345.
371.

139.
165.
191.
217,
243,
269.
295,
321.
347,
373.
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375. 377. 379. 381. 383. 385. 387. 389. 391 X 393 A7 X—t4%D
X&) — 4, Hlde T AE AR R | A 69 F B ARSARL R S R A
HRTrHEFTEA S R A F WIS R KR, FFEAMREN, flwEd
FHRBHHRT FARARBRE M, MAAXREARGHAERGLETERY
B 5T A A KA A5 4, PRI R WA FAE e X B
AP R/ RIAERF 2. A5 H— R oH AR BB,
FHFR—BREHESALEMHTEHZ (H42 SEQIDNO: 1. 3. 5. 7. 9.
11. 13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41.

43. 45. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81.

83. 85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107. 109. 111.
113. 115. 117. 119. 121. 123. 125. 127. 129. 131. 133. 135. 137.

139. 141. 143. 145. 147. 149. 151. 153. 155. 157. 159. 161. 163.
165. 167. 169. 171. 173. 175. 177. 179. 181. 183. 185. 187. 189.
191, 193. 195. 197. 199. 201. 203. 205. 207. 209. 211. 213. 215,
217, 219. 221. 223. 225. 227. 229. 231. 233. 235. 237. 239. 241.
243. 245. 247. 249. 251. 253. 255. 257. 259. 261. 263. 265. 267.
269. 271, 273. 275. 277. 279. 281. 283. 285. 287. 289. 291. 293.
295, 297. 299. 301. 303. 305. 307. 309. 311. 313. 315. 317. 319.
321. 323. 325. 327. 329. 331. 333. 335. 337. 339. 341. 343. 345.
347. 349. 351. 353. 355. 357. 359. 361. 363. 365. 367. 369. 371.
373. 375. 377. 379. 381. 383. 385. 387. 389. 391 X 393) FF|ZX—
AXBEGES L 124 154, Hikdy 20 AR 25 AN FALE 40 4. 50
AR T0 AN E A H B A B F BT 5] B3k A 7]( 438 SEQ ID NO:
I. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 33. 35.
37. 39. 41. 43. 45. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75.

77. 79. 81. 83. 85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107.
109. 111. 113. 115. 117. 119. 121. 123. 125. 127. 129. 131. 133.

135. 137. 139. 141. 143. 145. 147. 149. 151. 153. 155. 157. 159.
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161. 163.
187. 189.
213. 215.
239. 241.
265. 267.
291. 293.
317. 319.
343. 345.
369. 371.

165.
191,
217,
243,
269.
295.
321.
347,
373.

167.
193.
219.
245.
271,
297.
323,
349,

169.
195,
221,
247,
273,
299.
325.
351.

171.
197.
223.
249.
275,
301.
327.
353.

173.
199.
225,
251.
277,
303.
329.
355.

175. 177,
201, 203.
227. 229,
253. 255.
279. 281.
305. 307.
331. 333.
357. 359.

179.
205.
231.
257,
283.
309.
335.
361.

181. 183.
207. 209.
233. 235.
259. 261.
285. 287.
311. 313.
337. 339.

363. 365.

185.
211.
237.
263.
289.
315,
341.
367.

375. 377. 379. 381. 383. 385. 387. 389. 391 & 393)
Z R X F T RLRRAEGRTIR, Tkde L6 FFI=E PCR K
BLp A4 KT RE ARG T M aERL A SRR RL A F =T 2
BRI ) B W, Bl 4o KK BA L6 PRGE A7) 4. A SEQ ID NO: 53.SEQ ID
NO: 54. SEQ ID NO: 395 3% SEQ ID NO: 396 ¥ F7~35| 44 PCR £ 4&
&% SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21. 23. 25. 27.
39. 41. 43. 45. 55. 57. 59. 61. 63. 65. 67.

29. 31. 33. 35. 37.
69. 71. 73. 75. 77.

101.
127.
153.
179.
205.
231.
257.
283.
309.
335.
361.
387.

103.
129.
155.
181.
207,
233.
259.
285.
311.
337.
363.

389.

105.
131.
157.
183.
209.
23S,
261.
287,
313.
339.
365.

107
133.
159.
185.
211.
237.
263.
289.
315.
341.
367.

79. 81. 83. 85. 87. 89. 91. 93. 95. 97. 99.

109.
135,
161.
187+
213,
239.
265.
291.
317.
343.
369.

111.
137.
163.
189.
215,
241,
267.
293.
319.
345.
371,

113. 115.
139. 141.
165. 167.
191. 193.
217+ 219.
243. 245.
269. 271.
295. 297.
321. 323.
347. 349.
373. 375.

117,
143.
169.
195.
221,
247,
273,
299,
325.
351.
377.

391 & 393 3 PR KB Feg kK.

128

119.
145.
171.
197.
223,
249.
275,
301.
327.
353.
379.

121. 123.

147.
173.
199.
225,
251.
277
303.
329.
355,
381.

125.
149. 151.
175. 177.
201, 203.
227. 229.
253. 255.
279. 281.
305. 307.
331. 333.
357. 359.
383. 385.
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JHRTER, FABHEAKAR TREF LK AERLIRGFF F 4
SRR N FEEN Y. AT REABRST A5 RKKRAF &
AT TAR TRRNG LI XF REORAEIHRELAREEF),
FATZE T A SH WA F EARe A B, 4l 3Tt £ B Tl RS KRS £ .
RAACESY . BaRBERHEF. X4 T A A R ARt R KR &
— A TEEREARALRERRAL AT R % kg mie, Joid
TN F MK o P S AL BT 4 K, Bl de ) mRNA K- R a2 44
ARASRFFNRARK AT LR S RFFN AR AAR AT LRER
ik,

AZABEY T %D E RRILHS, FrikS KA FFH 0L SEQ
IDNO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32.
34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 7T2.
74. 76, 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104.
106. 108. 110. 112, 114. 116. 118. 120. 122. 124. 126. 128. 130.
132, 134, 136. 138. 140. 142. 144. 146. 148. 150. 152. 154. 156.
158. 160. 162. 164. 166. 168. 170. 172. 174. 176. 178. 180. 182.
184. 186. 188. 190. 192. 194. 196. 198. 200. 202. 204. 206. 208.
210, 212, 214. 216. 218. 220. 222. 224. 226. 228. 230. 232. 234.
236, 238. 240. 242. 244. 246. 248. 250. 252. 254. 256. 258. 260.
262+ 264. 266. 268. 270. 272. 274. 276. 278. 280. 282. 284. 286.
288. 290. 292. 294. 296. 298. 300. 302. 304. 306. 308. 310. 312.
314. 316 318. 320. 322. 324. 326. 328. 330. 332. 334. 336. 338.
340. 342. 344. 346. 348. 350. 352. 354. 356. 358. 360. 362. 364.
366. 368. 370. 372. 374. 376. 378. 380. 382. 384. 386. 388. 390.
392 X 394 TR BABRF I AL R R, #FZEARALFRIFREAL Z4
W ER T AN, BAROIEEAYIMAY T TR R Io L4+
P 649 & RABR A 7 M.

AL RIE “ARR” #5EA 20 FREBAF 7] 69 F G F R
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o, TR EABAF 645 SEQ ID NO: 2. 4. 6. 8. 10. 12. 14,
38. 40. 42. 44. 46.

18. 20. 22. 24. 26.
58. 60. 62. 64. 66
90. 92. 94. 96. 98.

118.
144.
170.
196.
222,
248.
274,
300.
326.
352.
378.

18. 20. 22. 24. 26.
60. 62. 64. 66.
90. 92. 94. 96. 98.

58.

118.
144.
170.
196.
222,
248.
274.
300.

120,
146.
172,
198.
224,
250.
276.
302.
328.
354.
380.

120.
146.
172,
198.
224,
250.
276.
302.

122,
148.
174.
200.
226.
252,
278,
304.
330.
356.
382.

122,
148.
174.
200.
226.
252,
278,
304.

124.
150.
176
202.
228,
254,
280+
306.
332.
358.
384.

124.

150.
176.
202.
228.
254.
280.
306.

28. 30. 32. 34. 36.
68. 70. 72. 74. 76.

100.
126+
152.
178.
204.
230,
256.

0N

282,
308.
334.
360

102.
128.
154.
180+
206.
232,
258.
284.
310.
336.
362.

104.
130.
156.
182.
208.
234.
260.
286.
312,
338.
364.

106+
132.
158.
184.
210,
236-
262.
288.
314.
340.
366.

78.

108.
134.
160.
186.
212,
238.
264.
290.
316.
342,
368.

110.
136.
162.
188.
214.
240.
266.
292,
318.
344,
370.

80. 82. 84. 86.

112. 114.
138. 140.
164. 166.
190. 192.
216. 218.
242. 244.
268. 270.
294. 296.
320, 322.
346. 348.
372. 374.

16.
56.
88.
116.
142,
168.
194,
220,
246.
272,
298.
324,
350.
376.

386. 388. 390. 392 K 394 ATk RABAF| &K
BARF XFM 0 RABRBEL, AMEIETR QR AL 68 2 5ot mib
FaEA, AXHHATEA SEQID NO: 2. 4. 6. 8. 10. 12, 14. 16.
38. 40. 42. 44. 46. 56.

28. 30. 32. 34. 36.
68. 70. 72. 74. 76.

100.
126.
152,
178
204.
230.
256+
282.
308.

102,
128.
154.
180.
206.
232,
258.
284.
310.

104.
130.
156.
182,
208.
234.
260.
286.
312.

130

106.
132,
158.
184.
210.
236.
262.
288.
314.

78. 80. 82. 84. 86. 88.

108.
134.
160.
186.
212.
238.
264.
290.
316.

110.
136.
162.
188.
214,
240.
266
292,
318.

112. 114.
138. 140.
164. 166.
190. 192.
216. 218.
242. 244.
268. 270.
294. 296.
320, 322.

116.

142,
168
194.
220.
246.
272,
298.
324.
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326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350.
352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374. 376.
378. 380. 382. 384. 386. 388. 390. 392 X 394 Fix H A KT RN LB &
A WA R,

BE—NE#RFEFY, REPHERS T AR LHAREAEREGT—Ha
#HAZER., Z&Za/MR 5 SEQIDNO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20.
22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60.
62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92.
94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120.
122. 124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144. 146.
148. 150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170. 172.
174. 176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196. 198.
200. 202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222. 224.
226, 228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248. 250.
252. 254. 256. 258. 260. 262. 264. 266. 268. 270. 272. 274. 276.
278. 280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300. 302.
304. 306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326. 328.
330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352. 354.
356. 358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378. 380.
382. 384. 386. 388. 390. 392 X 394 A& T ERABFFIFIREE VA
#30% 35%. 45% K 50% . HEEVES55%. 60%. 65% K T0%. £
P ZE V4 75%. 80% . 85% 90% . 91% . 92% . 93 % X 94 % H &t ik
EVH95%. 97%. 98% . 9% REF, FEAMAEEN, it T
A AL F du ¥ dm,

WAK AL THRAGEARRSHLER EWEM, KL EA T
RPN EN, PlAERJERERTHEILFE R M,

ALRB A AE AT WY BE G TH @mLE 538 81
2 REH RBEERMNRERFHELS AL S KRRA T Emd s
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ALK AT TR % IR TRFRE S0, Bl MR/ 4.
AERAFRI T A TREELRFHEAHF SEQIDNO: 1. 3. 5. 7,
9. 11. 13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41,
43. 45. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 8l.
83. 85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107. 109. 111,
113. 115. 117. 119. 121. 123. 125. 127. 129. 131. 133. 135. 137.
139. 141. 143. 145. 147. 149. 151. 153. 155. 157. 159. 161. 163.
165. 167. 169. 171. 173. 175. 177. 179. 181. 183. 185. 187. 189.
191. 193. 195. 197. 199. 201. 203. 205. 207. 209. 211. 213. 215.
217. 219. 221. 223. 225. 227. 229. 231. 233. 235. 237. 239. 241.
243. 245. 247. 249. 251. 253. 255. 257. 259. 261. 263. 265. 267.
269. 271. 273. 275. 277. 279. 281. 283. 285. 287. 289. 291. 293.
295. 297. 299. 301. 303. 305. 307. 309. 311. 313. 315. 317. 319.
321. 323. 325. 327. 329. 331. 333. 335. 337. 339. 341. 343. 345.
347. 349. 351. 353. 355. 357. 359. 361. 363. 365. 367. 369. 371.
373. 375. 377. 379. 381. 383. 385. 387. 389. 391 3 393 AT B
B — (RAEH5) HERBLRLAN S RGBERLY T, BIRHD
EHMAEE (Bl PR THLERE ) 85 RGBT,
HAM, REPGHELSTH (REAREZRFETER) SBEFAR
KT BRT S|, TERQRSA (REXLEXRTEFTEA ) 4= SEQ ID
NO:2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32.
34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72.
74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104.
106. 108. 110. 112. 114. 116. 118. 120. 122. 124. 126. 128. 130.
132. 134. 136. 138. 140. 142. 144. 146. 148. 150. 152. 154. 156.
158. 160. 162. 164. 166. 168. 170. 172. 174. 176. 178. 180. 182.
184. 186. 188. 190. 192. 194. 196. 198. 200. 202. 204. 206. 208.
210. 212. 214. 216. 218. 220. 222. 224. 226. 228. 230. 232. 234.
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236. 238. 240. 242. 244. 246. 248. 250. 252. 254. 256. 258. 260.
262. 264. 266. 268. 270. 272. 274. 276. 278. 280. 282. 284. 286.
288. 290. 292. 294. 296. 298. 300. 302. 304. 306. 308. 310. 312.
314. 316. 318. 320. 322. 324. 326. 328. 330. 332. 334. 336. 338.
340. 342. 344. 346. 348. 350. 352. 354. 356. 358. 360. 362. 364.
366. 368. 370. 372. 374. 376. 378. 380. 382. 384. 386. 388. 390.
392 X 394 T RABA S XL A ENW. £5 — LR FETF,
AL ALY T4%AE SEQIDNO: 2. 4. 6. 8. 10. 12. 14. 16. 18.
20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58.

60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90.

92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118.
120, 122. 124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144,
146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170,
172, 174. 176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196.
198, 200. 202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222.
224. 226. 228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248.
250. 252, 254. 256. 258. 260. 262. 264. 266. 268. 270. 272. 274.
276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300.
302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326.
328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352.
354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378.
380. 382. 384. 386. 388. 390. 392 X 394 FiiXt4 RA B 7| R HELE
AUBERRRGLRKEZAR. R, ERGEHTRFET, KEXBHEER
2FAd SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21. 23. 25.
27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59. 61. 63. 65.

67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91. 93. 95. 97.

99. 101. 103. 105. 107. 109. 111. 113. 115. 117. 119, 121. 123.

125. 127. 129. 131. 133. 135. 137. 139. 141. 143. 145. 147. 149,
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151. 153. 155. 157. 159. 161. 163. 165. 167. 169. 171. 173. 175.
177. 179. 181. 183. 185. 187. 189. 191. 193. 195. 197. 199. 201.
203. 205. 207. 209. 211. 213. 215. 217. 219. 221. 223. 225. 227.
229. 231. 233. 235. 237. 239. 241. 243. 245. 247. 249. 251. 253.
255. 257. 259. 261. 263. 265. 267. 269. 271. 273. 275. 277. 279,
281. 283. 285. 287. 289. 291. 293. 295. 297. 299. 301. 303. 305.
307. 309. 311. 313. 315. 317. 319. 321. 323. 325. 327. 329. 331.
333. 335. 337. 339. 341. 343. 345. 347. 349. 351. 353. 355. 357.
359, 361. 363. 365. 367. 369. 371. 373. 375. 377. 379. 381. 383.
385. 387. 389. 391 X 393 Ffik &/ 7| 40 A%,

A, RAABBEARAARRINIRE], FEHNTHRALIIRELEBAFT K
ZH) DNA F3 3 5H., HAREA S KIAEH AL PAERYTHEAR ¢
B IX SR AE S AU T UG T RAREFEFFBY/MRP AL,

AXERAHARE KA o “TUXR” A HAREAS KGF
AL BIER SR KL PEBR ST REBRL P F 1R % R84
T, KRR GHEHHEHRK A TATFZEBIERGRAEY ., XERR
EF—RIIREBNEFBEFIN T 15%HRE., ALAKLASL KIS
AAKRBBRSTHABRY, dRARTFIRIREEIR LM EMRLY
E—Fo o R XIHNEFTRERFRLIIRGGREARZI AR T LS TARL
REEAN.

METFALABGRS THRARAERRADOEBRLYI T (LTUAZ
¢DNA) TRAEXTFEMEZHBRL TR RME, 28X AKEZEL TR
EROEA RIS, EPRELFMTTERBRAEIBARMTLSE.

Bk, EF—F#AFTEF, RAVHHERSTFRKEEV A 15, 20, 25
K30 NNEEHER. Rk, EAPHEEM T HERLAGHBRY TREALAF
TR R 64 F (#1444 SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15.
17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55,
57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87.
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89. 91. 93. 95. 97. 99.

117,
143.
169.
195.
221.
247,
273.
299.
325.
351.
377

117.
143.
169.
195.
221,
247,

119.
145.
171.
197.
223,
249,
275,
301.
327,
353.

379.

119.
145.
171,
197.
223.
249.

121,
147.
173
199.
225.
251.
277,
303.
329.
355.
381.

121.
147,
173,
199.
225,
251.

123. 125.
149. 151.
175. 177.
201. 203.
227. 229.
253. 255,
279. 281.
305. 307.
331. 333.
357. 359.
383. 385.

123. 125.
149. 151.

127,
153.
179.
205.
231.
257.
283.
309.
335.
361.

101. 103.

129.
155.
181.
207,
233.
259.
285.
311,
337.
363.

105.

131. 133.
157. 159.
183. 18S5.
209. 211.
235. 237.
261. 263.
287. 289.
313. 315.
339. 341.
365. 367.

107. 109.

135.
161.
187.
213.
239.
265.
291.
317.
343.
369.

111. 113. 115,

137.
163.
189.
215,
241.
267,
293.
319.
345,
371,

139.
165.
191,
217.
243.
269.
295.
321.
347,
373.

141.
167.
193.
219.
245.
271.
297.
323.
349,
375.

387. 389. 391 K 393 Ffi# A5 ) K. &
HEBRATHEREZE Y H 20, 30. 50. 100. 250 R F S AL,

RiE “BPBEHTER WXL, E—ANERFEF, RiE A
PERFH TR BEMBEMIE Y 30%. 40% . 50% 3K 65 % A8 t44%
HEBA N —RIBRF LR R G Rt hikt), BRGEEY
H70%. EREESHT5%RNE80%. LEFHKEEVL85%. 90% XK 95
% RE KT 5] — BRI R,

Hik, EFHEEZEHTSEHSEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15,
17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55.
57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87.
89. 91. 93. 95, 97. 99. 101. 103. 105. 107. 109. 111. 113. 115,

127.
153.

129.

155.

131. 133.
157. 159.

175. 177. 179. 181. 183. 185,
201. 203. 205. 207.
227. 229. 231. 233. 235, 237.
253. 255. 257. 259.

135

209. 211.

261. 263.

135.
161.
187.
213.
239,
265,

137.

139.

141.

163. 165. 167.
189. 191. 193.
215. 217. 219.
241. 243. 245.
267+ 269. 271.
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273. 275. 277. 279. 281. 283. 285. 287. 289. 291. 293. 295. 297.
299, 301. 303. 305. 307. 309. 311. 313. 315. 317. 319. 321. 323.
325. 327. 329. 331. 333. 335. 337. 339. 341. 343. 345. 347. 349.
351, 353. 355. 357. 359. 361. 363. 365. 367. 369. 371. 373. 375.
377. 379. 381. 383. 385. 387. 389. 391 X 393 AT 7| & XKL
BTN TFRAGEOARLRAEELT. KA “RRAEE” &
BBAyTHREAARFRTHAENBTRAT (FlRBRARETAR) @
RNA 3 DNA &F. ik, EHBITHALANTREN (FliRF
A EARBRLERERTHEBLTERERIRALAEGRIAL AT X1
REAQRMER) HRAREZEOR.

BAARELEE, BT TUBETHAEF GRLAZRIEERST
VAR AR AT kP  $ IRRAE RS T A 3 R R A TARUSE, Tk
B REABBAE RS RIARL BT HITER % REBRY THEER
BoFEIAT, MmFIRTARESRREE S RGN (REREK
T Et) HaEBAFII KRR,

Bldo, Bl T A EARL ABB ST RAL AT R R GBS TH
5%] (#)4° SEQ ID NO: 1. 3. 5. 7. 9. 11. 13. 15, 17. 19. 21. 23.
25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59. 61. 63.
65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91. 93. 95.
97. 99. 101. 103. 105. 107. 109. 111. 113. 115. 117. 119. 121. 123,
125, 127. 129. 131. 133. 135. 137. 139. 141. 143. 145. 147. 149,
151. 153. 155. 157. 159. 161. 163. 165. 167. 169, 171. 173. 175.
177. 179. 181. 183. 185. 187. 189. 191. 193. 195. 197. 199. 201.
203. 205. 207. 209. 211. 213. 215. 217. 219. 221. 223. 225. 227.
229, 231. 233. 235. 237. 239. 241. 243. 245. 247. 249. 251. 253.
255, 257. 259. 261. 263. 265. 267. 269. 271. 273. 275. 277. 279.
281. 283. 285. 287. 289. 291. 293. 295. 297. 299. 301. 303. 305.
307. 309. 311. 313. 315. 317. 319. 321. 323. 325. 327. 329. 331.
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333. 335. 337. 339. 341. 343. 345. 347. 349. 351. 353. 355. 357.
359, 361. 363. 365. 367. 369. 371. 373. 375. 377. 379. 381. 383.
385, 387. 389. 391 K 393) ¥ XA FH “XF” RARMABLALHEAL
AR T RS,

“F” BRARBEZTUEFARNFI P REAEARAKEZEY

EWHEL, @1 “%E” REAMBARZNAZEN (FlwERGEKRENR
5%@&%*%%w#%&&)%§%%o%ﬁ,ﬁﬁagﬁﬁi(ﬁﬁ
EEFTRFRGERRT TRFIRAFRTFHRABAEL) THALE
WXEe, BRATHRESERKEAFRGIFTLERE.

For, KARBBARAAR TR, AHNHFRTEETEEIREG. B
B, THRERRALPAEBRSTHESTAFEL FTRAASHERRE K

Bb, KEXPGERDEANEEDEE (oA PR EH3I P K
FhmiFRdgin) 9% RGBT, Tk 3 RAA AT REHIELE
MBI ARN T, XS RGEABF 75 SEQID NO: 2. 4. 6. 8.
10, 12, 14, 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40.
42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80.
82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110.
112, 114, 116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136.
138, 140. 142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162.
164. 166. 168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188.
190. 192. 194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214.
216, 218. 220. 222. 224. 226. 228. 230. 232. 234. 236. 238. 240.
242. 244, 246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266-
268. 270 272. 274. 276. 278. 280. 282. 284. 286. 288. 290. 292.
294, 296. 298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318.
320, 322. 324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344.
346. 348. 350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370.
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372. 374. 376. 378. 380. 382. 384. 386. 388. 390. 392 X 394 Fi4
BFFIRE, 12RE T AXFTENEN. EEBRSTTIASA S % kY
BEBAT, £ EHKREA S5 SEQIDNO: 2. 4. 6. 8. 10. 12. 14, 16.
18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56.

58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 8.

90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116.

118 120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140. 142.
144, 146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166. 168.
170, 172. 174. 176. 178. 180. 182. 184. 186. 188. 190. 192. 194.
196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218. 220.
222, 224. 226. 228. 230. 232. 234. 236. 238. 240. 242. 244. 246.
248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268. 270. 272.
274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296. 298.
300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322. 324.
326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350.
352, 354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374. 376.
378. 380. 382. 384. 386. 388. 390. 392 & 394 t9REABA 5| £V %4 50
ARE RABRFF], FERSHENR (Flwd i) BB AL otk
MALF R T A, Rikd, ZEBSTHAHEERE SEQID NO: 2. 4.
6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38.
40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78.

80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108.
110. 112, 114, 116. 118. 120. 122. 124. 126. 128. 130. 132. 134.

136, 138. 140. 142. 144. 146. 148. 150. 152. 154. 156. 158. 160.
162. 164. 166. 168. 170. 172. 174. 176. 178. 180. 182. 184. 186.
188. 190. 192. 194. 196. 198. 200. 202. 204. 206. 208. 210. 212.
214, 216. 218. 220. 222. 224. 226. 228. 230. 232. 234. 236. 238.
240. 242. 244. 246. 248. 250. 252. 254. 256. 258. 260. 262. 264.
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266 268. 270. 272. 274. 276. 278. 280. 282. 284. 286. 288.

292, 294. 296. 298. 300.
318. 320. 322. 324. 326.

302.
328.

304. 306.
330. 332.

344. 346. 348. 350. 352. 354. 356. 3S8.

370. 372. 374. 376. 378.

380. 382. 384. 386. 388. 390.

308. 310. 312. 314.
334. 336. 338. 340.
360. 362. 364. 366.

290.
316.
342.
368.

392 X 394

MEFIE YV 60%FE, FHieE SEQIDNO: 2. 4. 6. 8. 10. 12. 14,
16+ 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46.
56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86.

88. 90. 92. 94. 96. 98.
116. 118. 120. 122. 124,
142. 144. 146. 148. 150.
168. 170. 172. 174. 176.
194. 196. 198. 200. 202.
220, 222. 224. 226. 228.
246. 248. 250. 252. 254.
272, 274. 276. 278. 280.
298. 300. 302. 304. 306.
324. 326. 328. 330. 332.
350. 352. 354. 356. 358.
376. 378. 380. 382. 384.

18. 20. 22. 24. 26. 28. 30. 32. 34. 36.
58. 60. 62. 64. 66. 68. 70. 72. 74. 76.

100. 102.

126.
152,
178.
204.
230.
256.
282.
308.
334.
360.
386.

128. 130.
154. 156.
180. 182.
206. 208.
232. 234.
258. 260.
284. 286.
310. 312.
336, 338.
362. 364.
388. 390.

90. 92. 94. 96. 98. 100. 102. 104. 106.

118. 120. 122. 124. 126.
144. 146. 148. 150. 152,

170. 172. 174. 176. 178. 180. 182. 184.
196. 198. 200. 202. 204. 206. 208. 210.

128.
154.

130. 132.
156. 158.

139

104. 106. 108. 110. 112,
132. 134. 136. 138.

158. 160. 162. 164.
184. 186. 188. 190.
210, 212. 214. 216.
236. 238. 240. 242.
262. 264. 266. 268.
288. 290. 292. 294.
314. 316. 318. 320.
340. 342. 344. 346.
366. 368. 370. 372.

114.

140.
166.
192.
218,
244,
270.
296.
322.
348.

374,

392 & 394 ¥ —E )
#470%48F, £EF4L%S5 SEQID NO: 2. 4. 6. 8. 10. 12. 14. 16.

38. 40. 42. 44. 4e6.
78. 80. 82. 84. 86.
108. 110. 112. 114,
134, 136. 138. 140.
160. 162. 164. 166.
186. 188. 190. 192.
212. 214. 216. 218.

56.

88.

116.
142.
168.
194.
220.
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222, 224.
248. 250.
274. 276-
300. 302.
326, 328.
352. 354.
378.

226.
252,
278.
304.
330.
356.

228.
254.
280.
306+
332,
358.

230.
256.
282.
308.
334.
360.

232. 234.
258. 260.
284. 286.
310, 312.
336. 338.
362. 364.

236. 238.
262. 264.
288. 290.
314. 316.
340. 342.
366. 368.

240.
266.
292,
318.
344.
370+

242,
268,
294,
320.
346.
372.

244.
270.
296.
322.
348.
374.

246.
272.
298.
324.
350.
376.

380. 382. 384. 386. 388. 390. 392 3K 394 4455 £V 4 80% . 90

%X 9I5% R, FHFEMiEE SEQIDNO: 2. 4. 6. 8. 10. 12. 14. 16.

(18, 20. 22. 24. 26. 28. 30. 32. 34. 36.
68. 70. 72. 74.

58. 60.
90. 92.
118. 120.
144. 146.
170, 172.
196. 198.
222, 224,
248. 250.

62.
94. 96.

122,
148.
174.
200.
226+
252,

274.
300.
326.
352,
378.
%

276. 278.
302. 304.
328. 330.
354. 356.

64. 66.

98.
124,
150,
176.
202.
228.
254.
280.
306.
332.
358.

100.
126.
152.
178.
204.
230.
256+
282.
308.
334.
360.

102.
128.
154.
180.
206.
232.
258.
284.
310.
336.
362.

104.
130.
156.
182,
208.
234,
260.
286,
312,
338.
364.

76
106+
132,
158.
184.
210,
236,
262.
288.
314.
340.
366.

108.
134.
160.
186.
212.
238.
264.
290.
316.
342,
368.

110.
136.
162.
188.
214.
240,
266.
292,
318.
344.
370.

112,
138.
164.
190.
216.
242.
268.
294,
320.
346.
372,

114.
140.
166+
192.
218.
244,
270,
296.
322.
348.
374.

38. 40. 42. 44. 46. 56.
78. 80. 82. 84. 86. 88.

116.

142.
168.
194.
220.
246,
272,
298.
324,
350.
376+

380. 382. 384. 386. 388. 390. 392 X 394 #9FFIE V%4 96% . 97

98 % X, 99 % A8 7] .
ARZRANBEBT TN RN ZERY TR RET S (=F—H),

ARAELEL (Blaoy FE B QR IBBE H —F O R IBBRE R,

TALEZEORIBBRYGFIF AT ) $—AMFIBES—ANTF.
e R—AFF T L EARE B — A FIARR AL B LA R 69 £ BR AR A

BBaT &%, AHTAZELELRRRY (FPRIFEAGME TR

140
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ABRIEZE “Fl—W HRABRIMEE “FRK"). B 55 ERE
BAWRRAPF| R FHARRLES B 69 R85 (BFP%RERKE =R I12E 648
AMALEEH x100). BEAKE “FRW” F= “Fl—W” HEMHHF LA,

AT MEANRE N BEBIAANR S N EFEA T R REE S
(=F—K), LEEARTETHUBKEESF. TARAH4e fasta A+
BERBARE AR5 6 F R, fasta IO A 2| fasta 3 B (W. R. Pearson
#2 D. J. Lipman (1988), Improved Tools for Biological Sequence
Comparison.PNAS 85:2444- 2448; W. R. Pearson (1990) Rapid and
Sensitive Sequence Comparison with FASTP and FASTA, Methods in
Enzymology 183:63 - 98; W. R. Pearson # D. J. Lipman (1988) Improved
Tools for Biological Sequence Comparison. PNAS 85:2444- 2448; W. R.
Pearson (1990); Rapid and Sensitive Sequence Comparison with FASTP
and FASTAMethods in Enzymology 183:63 — 98). % —AN A F#+E R F
3 B R &2 5 £ Biomax pedant 34 (Biomax, Munich, Federal
Republic of Germany ) ¥ &4 447 blast #£/4F. & F blast F R 52 8.4
SRABNHTEFT], ANTREFRREAELR. Rk, BT
BETORR, TUREATREFFI MK, TR i —&
ERAVATRE:

p AL [FHE); -d REE [FHE)]; Bk =or; -i BB
[BrALAF]; KIK =stdin; -e HZ/E (E) [FXK]; HIA =10.0; -m b
SEALR: 0= Bxt; 1= BEAFHRFFE—M; 2= B E5HER—K;
3= PHETEN, BFEA—H; 4="flat ¥EEH, FEE—M; 5= &£x>
9 AFR— AT R 6 =FHEEH, JEF —KAF K% 7= XML Blast
Wi 8= FlR; 9 WIEMATHFIR[ZE]; KA =0; -0 BLASTH%
) AR [ ol UM ML 4, BRIA = stdout; -F 118 %445 7 (blastn ¥
DUST , 4% SEG) [F& #]; %Kik =T; -G 4l okHh (EAAR
WATH) (B ®iA =0; -E A8 0 RCRAER RALITH) (25
BRIA = 0; -X X #eopbstg J{E (b4 (RAAKIALTH); blastn 30,
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megablast 20, tblastx 0, A 15 [#4K]; ZKiA =0; -I & deflines ¥ B+
GI's [T/F]; #IA =F; -q HFBERAEHEI 4 (R AT blastn) [F¥]; KA
=-3; -r BHFERERRXSRAT blastn) [BHK]; KAk =1; v BTV)
HEATRR G RIEEF T 5 2K, IR =500; -b E-FB)tek
FEFFIH K] KA = 250; f ZEAMRGFEE, wRA 0 KA
blastp 11, blastn 0, blastx 12, tblastn 13; tblastx 13, megablast 0 [##]; &
ik =0; -g Fksk 0 bsf(tblastx AT A) [T/F]; Bk =T; -Q Hi4E
F W RAE FAL A, BKIA =1; -D DB #E4AFAR AT tblast[nx]) [&
), Bk =1; -a RANAEIHKE K], KA = 1; -0 SeqAlign
A [#r i X ) 1£i%49; -J  Believe the query defline [T/F]; ZKiA = F;
M $EME[FHFE]; KA = BLOSUMG2; -W F K, =R A 0 WA
(blastn 11, megablast 28, 3-4& 3) [ ¥ |; Kik =0; -z B EARKKEGET
FAEREMLA 0) [Reall; ik =0; -K REFRF T4 (RAXH, R
128, BEEA 100) (BEK]; KA =0, -P SEPTH0, 2 FH 1R
K], Rk =0; -Y BERZEARKE TLEREMEA 0) (FH]; BKiA
=0; -S 4tat e B I & 69 & 445 (] T blast[nx]#= tblastx); 3 4 & {HF2E,
145 EF,2 A THEK] KA =3; -T F4& HIML #3[T/F]; Kk =
F; -1 FRAHEERIEEUI R GI's [FRE] 4£i44); -U *F FASTA A
Fl4E A D BIE[T/F] 144, KA =F; -y X JE4e 0 &/ ) tbgd(d
(0.0 FF BKIA4TA); blastn 20, megablast 10, F7TAH HA4b 7 [F3K]; Bk =
0.0; -Z X FR&H T st ) HuaF4E (0.0 38 A BKIA4T¥); blastn/megablast
50, tblastx 0, FFA fhfb 25 [#4k]; BIA =0; -R PSI-TBLASTN #1-%
XA [File In] 4£4); -n MegaBlast & [T/F|; HiA =F; -L &4
B RAL[(FH ] 448 -A 3EFTHFORD, RA 0 KAEHA
(blastn/megablast 0, FTA HAb 40 [, BKA =0; -w AT 4 (blastx
A OOF Jik) [#4K]; BiA =0; -t tblastn ¥ 4% HSPs HZE KA S
FRE (0 FBrigdd) [(BH]; KA =0

1% | Needleman & Wunsch 2 Smith & Waterman E %335 /&4
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R, Bt A FTAREERNERS. TAEA#SF PleUp (J. Mol
Evolution., 25, 351-360, 1987, Higgins ¥, CABIOS, 5 1989: 151-153 ) 34k
&4 #2 5 Gap F= BestFit #F 24 #6945 1bdk, €119 514 F Needleman
A Wunsh #) i (J. Mol. Biol. 48; 443-453 (1970) ) #= Smith & Waterman
(Adv. Appl. Math. 2; 482-489 (1981)) #4H ik, AAFEAIZE GCG 4t
& ( Genetics Computer Group, 575 Science Drive, Madison, Wisconsin,
USA 53711 (1991); Altschul % (1997) Nucleic Acids Res. 25:3389 AR VA
T &—Hg. BRit 25 5)50E L1 A Gap 25 TR ZF 5 F
BTG, AT GIREA T A TR, StoiE.: 50.
KEMRE: 3. FHER: 10.000. F3H458: 0.000.
Bldo e B KF 5 SEQ ID NO: 1 A 7| LA 80 % Fl R M 645 7| F 5948
K EAEAIERSZE QI Gap 25 H k5 SEQ ID NO:1 57| tbik
i, B 80% BB M55,
EARGRF, AANS KX QR R R AR A 1B GAP
( Wisconsin Package Version 10.0, University of Wisconsin, Genetics
Computer Group (GCG), Madison, USA ) £ 5 H ikt bi it L h ey 7 % 5
FIREHATHREBAFIE —K, KEIATLAK:

HhoRE: 8 KEARE: 2

P Ee: 2,912 F 458 2,003,

Blde 2B G KT 5 SEQ ID NO: 2 B 80 % Fl B M 445 5] i AR 4 -
RA MRS LR B RTE A2 5 H ik 5 SEQ ID NO: 2 55 thdkat, B4 80
% ] R,

AZB SEQIDNO: 2. 4. 6. 8. 10. 12, 14. 16. 18. 20. 22. 24.
26, 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64.
66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96.
98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120. 122.
124, 126, 128. 130. 132. 134. 136. 138. 140. 142. 144. 146. 148.
150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170. 172. 174.
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176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200.
202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222. 224. 226.
228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248. 250. 252.
254, 256. 258. 260. 262. 264. 266. 268. 270. 272. 274. 276. 278.
280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300. 302. 304.
306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326. 328. 330.
332, 334. 336. 338. 340. 342. 344. 346. 348. 350. 352. 354. 356.
358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382.
384. 386. 388. 390. 392 =X 394 Ffit % kA7) —i@ Bk, fEARSE
XRE DR F R ERLA SEQIDNO: 2. 4. 6. 8. 10. 12. 14. 16.
18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56.

58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88.

90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116.
118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140. 142.
144. 146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166. 168.
170. 172+ 174. 176. 178. 180. 182. 184. 186. 188. 190. 192. 194.
196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218. 220.
222, 224, 226. 228. 230. 232. 234. 236. 238. 240. 242. 244. 246.
248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268. 270. 272,
274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296. 298.
300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322. 324.
326 328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350.
352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374. 376.
378. 380. 382. 384. 386. 388. 390. 392 K 394 Fi =S KX —E A E )
A30%. 35%. 40% . 45% K 50%, KL EV 55%. 60% 65% R 70%,
KL EY 80%, 4FFRLEEY 85%. 90% . 91% . 92% . 93% 3K 94%,

MARILEY 95% . 97% . 98% X 99% #9 F) M, 345 SEQ ID NO: 2.
4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36.
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38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76.
88. 90. 92. 94. 96. 98. 100. 102. 104. 106

78. 80. 82. 84. 86.

108.
134.
160+
186.
212,
238.
264.
290.
316.
342,
368.

110.
136+
162.
188.
214.
240.
266.
292,
318.
344.
370

112.

138.
164.
190.
216.
242,
268.
294.
320.
346+
372,

114.
140.
166.
192.
218.
244,
270.
296.
322,
348.

374. 376. 378. 380. 382. 384.

116. 118. 120. 122. 124. 126. 128. 130. 132.

142. 144. 146.
168. 170. 172.
194. 196. 198.
220, 222. 224.
246. 248. 250.
272, 274. 276.
298. 300. 302.
324. 326. 328.
350. 352. 354.

148.
174.
200.
226+

150.
176+

202.

228.

252. 254.

278.

280.

304. 306.
330. 332.
356. 358.

2 394 B 7w % IR AAR R 4 R A HAE.

AZXB SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21.

152,
178.
204.
230.
256.
282.
308.
334.
360.

386.

154.
180.
206.
232.
258.
284.
310.
336.
362.

388.

156.
182,
208.
234,
260.
286.
312.
338.
364.

390.

25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59. 61.
65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91. 93.
97. 99. 101. 103. 105. 107. 109. 111. 113. 115. 117. 119. 121,
127. 129. 131. 133. 135. 137.

125.
151,
177.
203.
229.
255.
281.
307.
333.
359.

153.
179.
205.
231.
257,
283.
309.
335.
361.

155.
181.
207,
233.
259.
285.
311.
337
363.

157,
183.
209.
235.
261.
287.
313.
339.
365.

159. 161. 163.
185. 187. 189.
211, 213. 215.
237. 239. 241.
263. 265. 267.
289. 291. 293.
315. 317. 319.
341. 343. 345.
367. 369. 371.

145

139.
165.
191.
217,
243.
269.
295.
321,
347,
373.

141.
167
193.
219.
245,
271.
297.
323.
349.
375.

143,
169.
195.
221,
247.
273.
299.
325,
351.
377+

145.
171,
197.
223,
249,
275,
301.
327.
353.
379.

147,
173,
199.
225.
251,
277,
303.
329,
355.
381.

158.
184.
210.
236.
262.
288.
314.
340.
366.

392

23.

63.

9S.

123.
149.
175,
201.
227,
253,
279.
305.
331.
357,
383.
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385. 387. 389. 391 X 393 Frid B A 5| X —iBid k. I/ARSLEXTE]
W oh a5 KL SEQ ID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18.

20, 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58.

60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90.

92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118.
120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144.
146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170.
172. 174. 176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196.
198. 200. 202. 204. 206. 208. 210. 212. 214, 216. 218. 220. 222.
224. 226. 228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248.
250. 252. 254. 256. 258. 260. 262. 264. 266. 268. 270. 272. 274.
276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300.
302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326.
328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352.
354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378.
380. 382. 384. 386. 388. 390. 392 R 394 Fi =% RX—EHE VA 30
%. 35%. 40% . 45% X 50%, HLED 55%. 60%. 65% &K 70%, £
HEY 80%, FEFKELEY 85% 90% 91% 92%. 93% K 94%, #K
HAREZE D 95%. 97% . 98% K 99% #JFEl iR M, %L SEQ ID NO: 2.
4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36.
38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76.

78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106,

108. 110. 112, 114. 116. 118. 120. 122. 124. 126. 128. 130. 132.

134. 136. 138. 140. 142. 144. 146. 148. 150. 152. 154. 156. 158.
160. 162. 164. 166. 168. 170. 172. 174. 176. 178. 180. 182. 184.
186. 188. 190. 192. 194. 196. 198. 200. 202. 204. 206. 208. 210.
212. 214. 216. 218. 220. 222. 224. 226. 228. 230. 232. 234. 236.
238. 240. 242. 244. 246. 248. 250. 252. 254. 256. 258. 260. 262.
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264. 266. 268. 270. 272. 274. 276. 278. 280. 282. 284. 286. 288.
290. 292. 294. 296. 298. 300. 302. 304. 306. 308. 310. 312. 314.
316. 318. 320. 322. 324. 326. 328. 330. 332. 334. 336. 338. 340.
342, 344. 346. 348. 350. 352. 354. 356. 358. 360. 362. 364. 366.
368. 370. 372. 374. 376. 378. 380. 382. 384. 386. 388. 390. 392
X 394 B = % IR EA R AR 4644 % AK.

ANRFRY “BAMEGHRL” BALERADRFRY LA LR
BlegiEt, Pl ERZIEDEERDELY ML Y. HHIHEYR S
VL. W, RV ERREHRSTHERORT. TR M E R,
¥tk F R E,

T ARG AL AL T IEF B8 A 5] (4552 SEQID NO: 1. 3.
5. 7. 9. 11. 13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37.
39. 41. 43. 45. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77.
79. 81. 83. 85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107.
109, 111. 113. 115. 117. 119. 121. 123. 125. 127. 129. 131. 133.
135. 137. 139. 141. 143. 145. 147. 149. 151. 153. 155. 157. 159.
161. 163. 165. 167. 169. 171. 173. 175. 177. 179. 181. 183. 185.
187. 189. 191. 193. 195. 197. 199. 201. 203. 205. 207. 209. 211.
213, 215. 217. 219. 221. 223. 225. 227. 229. 231. 233. 235. 237.
239. 241. 243. 245. 247. 249. 251. 253. 255. 257. 259. 261. 263.
265. 267. 269. 271. 273. 275. 277. 279. 281. 283. 285. 287. 289.
291. 293. 295. 297. 299. 301. 303. 305. 307. 309. 311. 313. 315.
317. 319, 321. 323. 325. 327. 329. 331. 333. 335. 337. 339. 341.
343. 345. 347. 349. 351. 353. 355. 357. 359. 361. 363. 365. 367.
369. 371. 373. 375. 377. 379. 381. 383. 385. 387. 389. 391 3% 393)
FIUAN—ANRENMGFRAGHR, BNk, FEMEHDE S KT
A—NRENBABRBEIE., PRk &= A% SEQ ID NO: 2. 4. 6.
8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40.
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42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80.
92. 94. 96. 98. 100. 102. 104. 106. 108. 110.

82. 84. 86. 88. 90.

112.
138.
164.
190.
216.
242,
268.
294.
320.
346.
372.

114.
140.
166.
192,
218.
244,
270.
296.
322.
348.
374.

116+
142.
168.
194.
220.
246.
272.
298.
324.
350.
376.

118.
144,
170.
196.
222,
248.
274,
300.
326.
352,
378.

120. 122,

146.
172.
198.
224,
250.
276.
302.
328.
354.
380.

148.
174.
200.
226.
252,
278.
304.
330.
356.
382.

124.
150.
176.
202.
228.
254.
280,
306.
332.

126. 128.

152,
178.
204.
230.
256.
282.
308.
334.

154.
180.
206.
232.
258.
284.
310.
336,

358. 360. 362.
384. 386. 388.

23. 25. 27. 29. 31. 33. 35. 37. 39. 41.
63. 65. 67. 69. 71. 73. 75. 77. 79. 81.

95. 97. 99. 101. 103. 105. 107. 109, 111.

123.
149.
175.
201.
227,
253.
279.
305.
331.
357,

125,
151.
177.
203.
229.
255.
281.
307,
333,
359.

127,
153.
179.
205.
231.
257,
283.
309.
335.
361.

129,
155.
181.
207.
233.
259,
285.
311.
337,
363.

131.
157.
183.
209.

235. 237.

261.

287. 289.

313.

339. 341.
365. 367.

133.
159.
18S.
211,

263.

315.

135.
161.
187,
213.
239.
265,
291,
317,
343.

369.

148

137.
163.
189.
215.
241.
267.
293.
319.
345.
371.

130.
156.
182.
208.
234.
260.
286.
312.
338.
364.
390.

132,
158.
184.
210.
236.
262,
288.
314.
340.
366.

134.
160+
186.
212,
238.
264.
290.
316+
342.
368.

136.
162.
188.
214.
240.
266.
292,
318.
344.
370.

392 X 394 K&
RIPFH B R B STF. TTABRARAR AR (Infs 2 A HE 4 PCR
NF6HEE) § SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21.

43. 45. 55. 57. 59. 61.
83. 85. 87. 89. 91. 93.
117. 119. 121,

113.

139.
165.
191.
217,
243.
269.
295.
321,
347.
373,

115.

141.
167
193.
219.
245,
271,
297.
323.
349.
375,

143.
169.
195.
221,
247.
273.
299,
325.
351.
377,

145.
171
197.
223.
249.
275.
301.
327.
353.
379.

147.
173,
199.
225,
251,
277,
303.
329,
355,
381.
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383. 385. 387. 389. 391 &K 393 YA AFFFIIANRE,

Rk, E—NXEANTRRGELEREBEELBTRFHALR
AR, RFEEABRAS A LA AN 6 R B R E IR R B
AF#®k, RMURCEEXT EAAN MY RABREL R4, ZBR%
QLA MM 6 R (Bl R, H AR, BEE). AR
A RRAR (FldeTLARE. 288 ). LA RF Wi 6Nk ed RA B

(BldoH RER. RABLE. SRBAE. 288, 288, BAK. EE
BR ). BA MMM EEAR (FlrREAE. S258. ZRH%. FEA5.
EER. RARK. THARKR., &%) L8 8 2L MR L (4)
BB, R, FRAR) FEAFEMENREE (FloBRR.
KAREK. GRR. HRHK).

Bt, RZXWASRIARLPFHPMER % P R 6945 RABR 5
AR BOR G B — M KRR REBIBK, F5, EF—FHFEF, T
CAdeiB it fefe il L ASFR NS AL A L REAARLAF HPTEA £ K
SR FRAGINRE, TR R IR RATR MG EMA LT
RELERGTAREN (SR FHEBLELSERE) HETIK,

STARLFF TR Z—HATHRE, TUATHERARANEG KT
R de KL AT AR E % (JLEH B ) RE S KREGENK.,

it Gap HEEVATRIEEL D FEART RAEAF EFE BB T
5 THRIEEFD RHHE R,

5 SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21. 23. 25,
27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59. 61. 63. 65.
67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91. 93. 95. 97.
99, 101. 103. 105. 107. 109. 111. 113. 115. 117. 119. 121. 123.
125. 127, 129. 131. 133. 135. 137. 139. 141. 143. 145. 147. 149,
151, 153. 155. 157. 159. 161. 163. 165. 167. 169. 171. 173. 175.
177. 179. 181. 183. 185. 187. 189. 191. 193. 195. 197. 199. 201.
203. 205. 207. 209. 211. 213. 215. 217. 219. 221. 223. 225. 227.
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229. 231. 233. 235. 237. 239. 241. 243. 245. 247. 249,
255. 257. 259. 261. 263. 265. 267. 269. 271. 273. 275.
281. 283. 285. 287. 289. 291. 293. 295. 297. 299. 301.
319. 321. 323. 325. 327.
345, 347. 349. 351. 353.
359. 361. 363. 365. 367. 369. 371. 373. 375. 377. 379.
385. 387. 389. 391 X 393 FTiAF 5| —RAEAHHBRFF B Z2YL s
i BT P AR A BB FIRLE A4, AR E ML —,
CMEHESEEEV L 30%. 35%. 40% . R 45% BB, Kk E ) 50
% 60%2R 70%, EREEY 90%. 91%. 92%. 93%. 94% K 95%,

97% . 98% X 99% X EFHH R BRHMGFLTIR, F
15 BARPAR Q35T LB TAT = A 51 (M SEQ ID NO: 1. 3. 5. 7. 9.
11. 13. 15, 17. 19, 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41.

61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81.

93. 95. 97. 99. 101. 103. 105. 107. 109. 111.

307. 309.
333. 335.

HEFHREE D 95%,

43. 45.

311.
337.

313.
339.

55. 57. 59.

83. 85. 87. 89. 91.

113. 115.
139. 141.
165. 167.
191. 193.
217 219,
243. 245.
269. 271.
295. 297.
321. 323.
347. 349.
373. 375.

MBUT 5] ) Eidskk

117. 119.
143. 145.
169. 171.
195. 197.
221. 223,
247. 249,
273, 275.
299. 301.
325. 327.
351. 353.
377. 379.

315. 317.
341. 343.

121.
147. 149.
173. 175.
199. 201.
225. 227,
251. 253.
277+ 279,
303. 305.
329. 331.
355. 357.
381. 383.

123. 125,

151.
177,
203.
229,
255,
281.
307.
333.
359.
385.

150

127. 129.

153.
179.
205.
231,
257,
283,
309.
335.
361.

158S.
181.
207.
233.
259,
285.
311.
337.
363.

131.
157.
183.
209.
235.
261.
287.
313.
339.
365.

133.
159.
185.
211,
237.
263.
289.
315.
341.
367.

251. 253,
277. 279,
303. 305.
329. 331.
355. 357.
381. 383.

135. 137.
161. 163.
187. 189.
213. 215,
239. 241.
265. 267.
291. 293.
317. 319.
343. 345.
369. 371.

387. 389. 391 X 393 RALTE Y
BARBRAZFBRFI G HETIR, ROEBET
F A ARG KRR G RFEN G TG R BEE M S AWM,
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ERKPAG—NEHRTEF, REPGEERS T XRLRF X PR
HAZBaTF44A SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21.
23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59. 61.
63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91. 93.
95. 97. 99. 101. 103. 105. 107. 109. 111. 113. 115. 117. 119. 121.
123. 125. 127. 129. 131. 133. 135. 137. 139. 141. 143. 145. 147.
149. 151. 153. 155. 157. 159. 161. 163. 165. 167. 169. 171. 173.
175. 177. 179. 181. 183. 185. 187. 189. 191. 193. 195. 197. 199.
201. 203. 205. 207. 209. 211. 213. 215. 217. 219. 221. 223. 225.
227. 229. 231. 233. 235. 237. 239. 241. 243. 245. 247. 249. 251.
253. 255. 257. 259. 261. 263. 265. 267. 269. 271. 273. 275. 277.
279. 281. 283. 285. 287. 289. 291. 293. 295. 297. 299. 301. 303.
305. 307. 309. 311. 313. 315. 317. 319. 321. 323. 325. 327. 329.
331. 333. 335. 337. 339. 341. 343. 345. 347. 349. 351. 353. 355.
357. 359. 361. 363. 365. 367. 369. 371. 373. 375. 377. 379. 381.
383. 385. 387. 389. 391 &K 393 HE—FF Tt 75, HikHEBHSTFR
TV #4H SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21. 23.
25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59. 61. 63.
65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91. 93. 95.
97. 99, 101. 103. 105. 107. 109. 111. 113. 115. 117. 119. 121. 123.
125. 127. 129. 131. 133. 135. 137. 139. 141. 143. 145. 147. 149.
151. 153. 155. 157. 159. 161. 163. 165. 167. 169. ‘171. 173. 175.
177. 179. 181. 183. 185. 187. 189. 191. 193. 195. 197. 199. 201.
203. 205. 207. 209. 211. 213. 215. 217. 219. 221. 223. 225. 227.
229. 231. 233. 235. 237. 239. 241. 243. 245. 247. 249. 251. 253.
255. 257. 259. 261. 263. 265. 267. 269. 271. 273. 275. 277. 279.
281. 283. 285. 287. 289. 291. 293. 295. 297. 299. 301. 303. 305.
307. 309. 311. 313. 315. 317. 319. 321. 323. 325. 327. 329. 331.
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333. 335. 337. 339. 341. 343. 345. 347. 349. 351. 353. 355. 357.
359. 361. 363. 365. 367. 369. 371. 373. 375. 377. 379. 381. 383.
385. 387. 389. 391 R 3NV HE—FFFRABTHHAETR. E—NE%
FEY, BBHTFAEH VT 500. 400. 300. 200. 100. 90. 80. 70. 60.
50 X 40 NN, AF—ANFEFEF, HESTFSA YT 30. 20
K10 NMNEBHE, E—ANERTETY, REWFETER GBS TS
7. 9. 11. 13. 15. 17. 19. 21. 23. 25. 27. 29.
41. 43. 45. 55. 57. 59. 61. 63. 65. 67. 69.

SEQ ID NO: 1. 3. 5.

31. 33. 35. 37. 39.
71. 73+ 75. 77. 79.

103.
129.
155.
181.
207,
233.
259.
285.
311.
337.
363.

10S.
131.
157.

183.

209.
235,
261.
287.
313.

339.

365.

107.
133.
159.
185.
211,
237.
263.
289.
315,
341.
367.

109.
135.
161.
187.
213.
239.
265.
291.
317,
343.
369.

81. 83. 85. 87. 89. 91. 93. 95. 97. 99. 101.
111. 113. 115. 117. 119. 121. 123. 125. 127.

137. 139. 141. 143. 145.
163. 165. 167. 169. 171.
189. 191. 193. 195. 197.
215, 217. 219. 221. 223.
241. 243. 245. 247. 249.
267. 269. 271. 273. 27S.
293. 295. 297. 299. 301.
319. 321. 323. 325. 327.
345. 347. 349. 351. 353.
371. 373. 375. 377. 379.

389. 391 X 393 A=A FIARF.
TARE AR R T R TR R 6B ST % 7444 SEQ ID NO: 2. 4. 6.
8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40.
42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80.
82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110.
118. 120. 122. 124. 126. 128.

112. 114. 11e.

138.

140.

142,

144.

146. 148. 150. 152. 154,

152

147,
173.
199.
225,
251,
277,
303.
329.
355.
381.

130.

149.
175.
201.
227,
253.
279.
305.
331,
357.
383.

132.

151.
177.
203.
229.
255.
281.
307.
333.
359.
385.

134.

153.
179.
205.
231.
257.
283.
309.
335.
361.
387.

136.

156. 158. 160. 162.
164. 166. 168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188.



200480026517.

2

B

B 5142/255T0

190.
216.
242,
268.
294,
320.
346.
372,

16+
56.

18.
58.

192.
218.
244.
270.
296.
322.
348.
374.

20,
60.

194.
220,
246.
272,
298.
324.
350.
376.

22,
62.

196.
222,
248.
274.
300.
326.
352,
378.

24.
64.

88. 90. 92. 94. 96.
118. 120. 122,

116.
142.
168.
194.
220.
246.
272,
298.
324.
350.
376.

144.
170

146+
172,

196. 198.

222,
248.
274.
300.
326.

352\
378.

224.
250.
276.
302.
328.
354.
380.

148.
174.
200.
226-
252,
278.
304.
330.
356.
382.

198.
224,
250.
276.
302.
328.
354.
380.

66-

200.
226.
252.
278.
304.
330.
356+
382,

98. 100.

124. 126. 128. 130.

150.
176.
202.
228.
254.
280.
306
332.
358.

152.
178.
204.
230.
256.
282,
308.
334.
360.

202.
228.
254.
280.
306.
332.
358.
384.

154.
180.
206.
232,
258.
284.
310.
336.
362.

204. 206.
230. 232.
256. 258.
282. 284.
308. 310.
334. 336-
360. 362.
386. 388.

132,
158.
184.
210,
236+
262.
288.
314.
340.
366.

156.
182,
208.
234,
260.
286.
312.
338.
364.

208.
234.
260.
286.
312.
338.
364.
390.

210.
236.
262.
288.
314.
340.
366.

212,
238.
264.
290.
316.
342,
368.

214,
240.
266.
292,
318.
344.
370.

392 X 394 Ak
BHIE K, E—ANERFET, HESTHADY T 150, 130. 100. 80.
60. 50. 40 K 30 NEAMREAR. EF—NEXRFEF, BANEKREH
Y F 20, 15, 10, 9. 8. 7. 6 R SANHMAABR. EARKXVFTHEANS
—ANZHEFEY, %N EKYE SEQID NO: 2. 4. 6. 8. 10. 12. 14.
26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46.

108. 110.

68. 70. 72. 74. 76. 78. 80. 82. 84. 86.

102. 104. 106. 112. 114.

134. 136. 138. 140.

160.
186+
212,
238.
264.
290.
316.
342.
368.

162.
188.
214.
240.
266.
292.
318.
344,
370.

164.
190.
216.
242.
268.
294.
320. 322.
346. 348.
372. 374.

166
192.
218.
244.
270.
296.

384. 386. 388. 390. 392 3k 394 Fii 5|48 .
H—NERFEP, REXPAOHEBRSTRAFT IEEA GBS T4
A4 SEQID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26.
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28. 30. 32. 34. 36.
68. 70. 72. 74. 76,

100.
126.
152,
178.
204.
230.
256.
282.
308.
334.
360.

102.
128.
154.
180.
206
232,
258.
284.
310,
336.
362.

104.
130.
156+
182.
208.
234,

.260.

286.
312.
338.
364.

106+
132,
158.
184.
210.
236.
262.
288.
314.
340.
366.

38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66-.
78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98.

108.
134.
160.
186.
212,
238.
264.
290.
316.
342,
368.

110.
136.
162.
188.
214.
240.
266.
292.
318.
344.
370.

112.
138.
164
190.
216.
242,
268.
294.
320.
346.
372.

114.
140.
166+
192.
218.
244.
270.
296.
322.
348.
374.

116+

142.
168.
194.
220.
246.
272,
298.
324.
350.
376+

118.
144.
170.
196.
222,
248.
274.
300.
326+
352.
378.

120.
146.
172.
198.
224.
250.
276.
302.
328.
354.
380.

122,
148.
174.
200.
226.
252,
278.
304.
330.
356.
382.

124.
150.
176.
202.
228.
254.
280.
306.
332.
358.
384.

386- 388. 390. 392 2, 394 FTiE A5 64 % BRHHEH VT 100 A~ HAbAzHER.
BEH—AFERFEY, FEAERSTEH Y T I0ANALMEEER, A%
HFEY, FiEPAIEAGHEES TS SEQIDNO: 1. 3. 5. 7. 9. 11,
13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 43.
45. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83.

85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107. 109.

115.
141.
167+
193,
219.
245.
271,
297,
323.

117.
143.
169.
195.
221,
247.
273.
299.
325.

119. 121.

145.
171.
197.
223.
249,
275,
301.
327,

147.
173,
199.
225,
251.
277,
303.
329.

123.
149.
175.
201.
227.
253.
279.
305.
331.

125.
151.
177
203.
229,
255.
281.
307.
333.

127.
153.
179.
205.
231.
257,
283.
309.
335,

154

129.
155.
181.
207.
233.
259.
285.
311.
337.

131.
157.
183.
209.
235.
261.
287.
313.
339.

133.
159.
185.
211+
237
263.
289.
315.
341.

135.
161.
187.
213.
239.
265.
291.
317.
343.

111.

137
163.
189.
215.
241,
267.
293.
319.
345.

113.
139.
165.
191.
217.
243,
269.
295.
321.
347.
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349. 351. 353. 355. 357. 359. 361. 363. 365. 367. 369. 371. 373.
375. 377. 379. 381. 383. 385. 387. 389. 391 X 393 AT 7|69 %4D
B3I AR .

ABEA ALK SRR T A mib ity A REGE M (BPREEMHAR
AR 95K (=FaR) REAFARAYERIBEBERGE) 10
%K 20%, thik 30% K 40%, FAHLL 50% K 60%, HMIEMELA 80
%X 90 % X EFH S AR, A Ak, S EAE &4 T LA SEQID NO:
2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34.
36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74.
76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106-
108. 110. 112. 114. 116. 118. 120. 122. 124. 126. 128. 130. 132.
134. 136. 138. 140. 142. 144. 146. 148. 150. 152. 154. 156. 158.
160. 162. 164. 166. 168. 170. 172. 174. 176. 178. 180. 182. 184.
186. 188. 190. 192. 194. 196. 198. 200. 202. 204. 206. 208. 210.
212. 214. 216. 218. 220. 222. 224. 226. 228. 230. 232. 234. 236.
238. 240. 242. 244. 246. 248. 250. 252. 254. 256. 258. 260. 262.
264. 266 268. 270. 272. 274. 276. 278. 280. 282. 284. 286. 288.
290. 292. 294. 296. 298. 300. 302. 304. 306. 308. 310. 312. 314.
316. 318. 320. 322. 324. 326. 328. 330. 332. 334. 336. 338. 340.
342. 344. 346. 348. 350. 352. 354. 356. 358. 360. 362. 364. 366.
368. 370. 372. 374. 376. 378. 380. 382. 384. 386. 388. 390. 392
R 394 B % RRAGTE MAR b R RORA K.

42 SEQID NO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21. 23. 25,
27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59. 61. 63. 65.
67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91. 93. 95. 97.
99. 101. 103. 105. 107. 109. 111. 113. 115. 117. 119. 121. 123.
125. 127. 129. 131. 133. 135. 137. 139. 141. 143. 145. 147. 149.
151. 153. 155. 157. 159. 161. 163. 165. 167. 169. 171. 173. 175.
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177. 179. 181. 183. 185. 187. 189. 191. 193. 195. 197. 199. 201.
203. 205. 207. 209. 211. 213. 215. 217. 219. 221. 223. 225. 227.
229. 231. 233. 235. 237. 239. 241. 243. 245. 247. 249. 251. 253.
255. 257. 259. 261. 263. 265. 267. 269. 271. 273. 275. 277. 279,
281. 283. 285. 287. 289. 291. 293. 295. 297. 299. 301. 303. 305,
307. 309. 311. 313. 315. 317. 319. 321. 323. 325. 327. 329. 331.
333. 335. 337. 339. 341. 343. 345. 347. 349. 351. 353. 355. 357.
359. 361. 363. 365. 367. 369. 371. 373. 375. 377. 379. 381. 383.
385. 387. .389. 391 K 393 ATk 6§ A ¥L4BABIEFF]. cDNA. HHFfa
£ 475 DNA A 5|65 3#4% DNA 3 RNA. FTiE 55|64 F) & ik B 32 g 48
SAEHABR (4o UTR. &iF. HEFREHTRK) 6947450, TrA
@it — AR B AR SENFo/ BB KA T IEAL B S 8 L
HF, BAFHREBIHTF. FKEAIE (=ORF) REZH ORF #) AT K
(dotkib FREM AP R ) et REMR, ETRBIEMHEA 7R
BRI THEN, RAFTHEZUEST (LEZFREMNEFHT) ¥
L AR, AEM BT RAABRBEARAR KA R4y, HAET AT

BA.

EFH—ANERFEF, REPHFTHEIFAT IR

(a)ie B R IAARL U % RR G &M R 3B 3K

(b)iF T F4d A 4 R 3B 3

() FZAEMREBIFT ATE S K E M RFGEAKF HHEG LD R
H B3 h BTid $ BK A TE M R R A KR AT A

(BB FEEAMRLLN, PFEFEAMRLHEELENLEY (a)
REBFAASHARGEEREZKFHGITES IK;

(efiEiki, A KPBFZAYRXLAHS;

OF K (FfEikd &) RBFOREEDRILEHIAT = LG ERE
Ak il 5,

5 i st B RaF e £ M R EIAR, F A YR L IARGE AT

156



200480026517. 2 oo B 2E146/255T0

RALAFEFAEARGUEBF/AE RO RES G BILTE RKE,

A A, RFRERALNFRGEY. BREARALH, FEEALEHEE
9 FAEE EHEM R, ARG TEFSBIREA ML RGE
WA%EE (£t DNA) 6METEM KA R, ZERETUAAKXBEA,
KA TABIE T ARG FEEAFF. ZEENTAMMNGEFREFNRHF
F. ERFELTARENTADGELEE, —REXLIRBEAREY
AAXERGER ZHEBRRZGHFH.

S THAFERTEGELLEZOFRGFL, RETHIHLAH, A
4l HFRRG (RERFZ) THERA/RTLRELRE FHhehiE k.
EHPFEF, MERET AREMLE, 74, HFIREF (K
Rg) TEHEEARLRRZHhe)EiE.

HFERKEWBARTE, TUAK DNA MRS GBIKR, ATk
DNA M kT Al TEMADFRTRS AR, RLLHAR, et
T ASH B R EFNL LS LR AEGRARGRBEHN TR —AREAN
¥ig¥. RAG &, BLMAELSENMEKR, TARTEREL (H)
JeiEL) AT ITARE. REBRARTAREZZFHRT RELALRA
FitmilREZORGE BT BT A M FEARA,

T ABEFR AT ERBBREFARLAGER. s THENEE G
B, AFEEMLEREEAY. ARG ERLAEYRBELRRBLITF L
LR EHEMNEBARE —R G Xk, MAFE L kg b 6hiiH 2
BARAR B by, X EFENFFH 4 AM. van Harten [(1998),
{Mutation breeding: theory and practical applications) , Cambridge
University Press, Cambridge, UK|. E Friedberg, G Walker, W Siede
[(1995), {DNA Repair and Mutagenesis) , Blackwell Publishing], 2 K.
Sankaranarayanan, J. M. Gentile, L. R. Ferguson [(2000) {Protocols in
Mutagenesis) , Elsevier Health Sciences]. KA R T A Medmpe+ i &
REREFIK, ZHLFE. HWEIEDEFNTHEEEAWIER ., ZEEA
HRAFEREXRFEN. w LXHE, =HREFFLGFERE (/LF.
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W R A IRF ) THAEA

wEHFTREFALIALE, TRAAIAEAEXRES. #llmmi X
W, do 5., 2-RAR%. LA FAEEEL DNAMEZKAA,
JoEiBk, TANER. B, RECHMAF, wEAGEF (e FTHRRLE. A
BR—FE, PAABTES). WA (R EHs. 22T E. AL
Bh-— A T AEER . N-BAEEISATA 4. N-JUAE-N-AF A -N-J2 75 KRR ).
ntercalating $#, Jer(s2. & TE.

HEFTEEF L ERSH (XK). UV BH. TMEARR LA
B, EMARFEEE. TARSEANELZ LA G RA: a) L& BH

(4= UV %) REBRH (do X h). 2HFTREH ot B, oIS

A (42 1S100). 3 EF (4o Tn5. Tnl0. Tn916 3 Tn1000) KEHA4K,
J7 Mu*™", P1. T5. N\ 2EKRE. b F/K DNA FIANE L GMAEDN
FiEABRAR Fr#tde (AW (Microbiology) , % =h&, Davis %, B.D.,
Dulbecco, R., Eisen, H.N.#= Ginsberg, H.S., Harper International Edition,
1980). #EFHEEHFRAFTERELAARKL (FlwBHTFRELETR)
B EAM, ARFIRABRDENRK. FEEETRAEEDEAREAN
8 75 ik A AR ARAR BT #edm,

ikt A FEREDF EFEED. REHAFFEAR N-FAE-N-
FEE-D RS R,

H 44 ik d Spee F (Nucleic Acids Research, % 21, No. 3, 1993:
777 - 778) 2FF. Spee ¥ T4E A dITP MALE L 49 PCR 7 3. Spee
%4538 4935 7 35 8 Rellos F ( Protein Expr. Purif., 5, 1994 : 270 - 277) i
—4 ik, Stemmer ( Proc. Natl. Acad. Sci. USA, 4 91, 1994: 10747 -
10751 ) &R T4 AR THER#/THFH L. Moore F ( Nature
Biotechnology # 14, 1996: 458 - 467 ) #43i£ 7 414 PCR o E A5 ARG
B% Bt 2t A 2 F B 69 B8 75 M. Greener % /£ Methods in Molecular Biology

( % 57,1996: 375 -385) FHER T H LB S —&42. Greener FEA4F

FHXHAT BB XL1-Red FARLARGHRAEEZRBMNRKITERE
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K.

E—ANREFTREY, RARGZARRIRA RGBS TR T
AR L, JekAS . HY. BES (AE. BF, E£. &
EREB ). TH AR T AL P F ROZBR ST RRTFRE, 5l o8 F4,
BERABRFE B RBF EiB L BF, G KEF, B/EE. Yarrowia.
BRI B B AR A Ak BRE R AL,

E—ANERAFTRF, THARATRLAFT ENEELTRRTRE,
Pl FE, JARRFEE, AR BREHINEL,

ERL Tk F R BEHMEHBAREY, ZHABHR LT %
BN HEEFFFEZRLENKER . BRRAREDTUE TR —F. B.
. BARB R, RAESGEBRITAAY A F L4300 R Rk R
B, XA B E A TRAEDE S BARFe R EY. B ATREANE
5T P9 IR T ALA AR A SR, T BLST 48 AR A TR ITERALE] R 4], B BRIt
VAR F 3R & B % A AR AT RS T

Bk, KWIHE—NERFTRPEERLR PR R GHEB RS
TREMGE &Y, PEMD G IotEdld, WBNBE. . K2, #
%. L.japonicus. Z.elegans. 2&Z%. C.arietinum. #HH. KE. B
¥ . B®AR. P opatens. F. distichus. @ X, ZHRFREK,

Hib, E—AKEFTREY, RLATREH LA THERYTHH B
e

)% %53 SEQ ID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22.
24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62.
64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94.
96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120. 122.
124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144. 146. 148.
150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170. 172. 174.
176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200.
202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222. 224. 226.
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228.
254.
280+
306+
332.
358.
384.

BB T EEDIILAHRFRTHEUE R T 60,

230.
256.
282.
308.
334.
360.
386.

232,
258.
284.
310.
336.
362.
388.

234.
260.
286.
312,
338.
364.
390.

236.
262.
288.
314.
340+
366.

238. 240.
264. 266
290. 292.
316. 318.
342, 344.
368. 370.

242. 244.
268. 270.
294. 296.
320. 322.
346. 348.
372. 374.

246.
272,
298.
324.
350.
376+

248.
274.
300.
326-
352.
378.

250.
276.
302.
328.
354.
380.

392 X 394 PRy % RRE K BB ST,

252,
278,
304.
330,
356.
382.
i

b)y&% 4= SEQ IDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21. 23.
25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59. 61.
65. 67. 69. 71. 73. 75. 77 79. 81. 83. 85. 87. 89. 91. 93.

97. 99. 101. 103. 105. 107. 109. 111. 113. 115. 117. 119.
129,

125.
151.
177,
203.
229.
255.
281,
307.
333.
359.
385.

o) ¥ T AL F AL

127.
153.
179.
205.
231,
257,
283.
309.
335.
361.
387.

155.
181.
207,
233.
259.

285,

311.
337.
363.

131.
157.
183.
209.
235.
261.
287.
313.
339.
365.

133.
159.
185.
211.
237.
263.
289,
315,
341.
367

135. 137.
161. 163.
187. 189.
213. 215.
239. 241.
265. 267.
291. 293.
317. 319.
343. 345.

139. 141.
165. 167.
191. 193.
217+ 219.
243. 245.
269. 271.
295. 297.
321. 323.

347. 349.
369. 371. 373. 375.

143.
169.
195.
221,
247,
273.
299.
325.
351,
377

145.
171.
197.
223.
249.
275.
301.
327,
353.
379.

121.

147
173
199.
225.
251,
277
303.
329.
355.
381.

63.

95.

123.
149.
175.
201.
227.
253.
279.
30S.
331.
357.
383.

389. 391 K 393 AT MBS T WS T, HAELEDHRLEE
¥ IR T A aa i F e K F 4G m;

KA 32

Lilin

HITAM (a) & (b) HEBYTHAENS K

RSB LRI EADI LA TR TH AT RR TG IO HER S

¥;

DFF%AE S RE (a) 3B (c) WHEBRLS TGN S K REBF
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FIEHEY S0%H R —HFELEWILEI T KT H @ BRKEHE M
BT,

DESPREXENTSE (a) 3] (¢) HERSTLIALELMWILE
P RTH o FE SRR ER GRS T;

D% % T EADILER TR T HANERKEE GHERLT,
Frid% B (a) 2] (d) (4R (a) B (¢)) BB FHT %A
ZRHBERBF I F RN, BRRF/ BT — AR S AN REBIFE;

)% R F BRAR G ELEDRE AR TR T HaEL K TN
MBS, FES ke (a) 3] (e) (4Lt (a) 3] (¢)) HEBAF
Z— Y Ay

W4T, £ €358 i34 A 4= SEQ ID NO: 53. SEQ ID NO: 54. SEQ
ID NO: 395 2 SEQ ID NO: 396 Fi& #7] #A\ cDNA & R A B 48 X & ¥
T EEE Y TRRFOEEST, FTEEAVIRLERTRTHmLTE ]
= 43 Hn;

)R AEB EAETRENG e R AL P 5B RFEEMRLE
HRP KT FE R EHEGHBR YT, L PR # L Fksi4t=t(a)
Bl (g) (it (a) 3] (¢)) I—HHEBEY> T %N % K,

D% A E % BSA 4= SEQ ID NO: 47. SEQ ID NO: 48. SEQ ID NO:
49. SEQ ID NO: 50. SEQ ID NO: 51. SEQ ID NO: 52. SEQ ID NO: 397.
SEQ ID NO: 398. SEQ ID NO: 399 #Fu/= SEQ ID NO: 400 Ff =34 5 51|
HEEDRLEHFTIKTH miF R TG mestmsginT; F/R

K)TT AR IS B AR 2 RAH T OARAT 5 b 38 B ) LB AT SF A A W 3%,
L3RI TR F SR F BB T, ¥ ARIEASE (a)
3 (k) BBSTFTI—HF5, IFREARELA (a) 3 (h) FiiiE
AT H EY 15 nt, 4L 20 nt. 30 nt. 50 nt. 100 nt. 200 nt 3 500 nt
R, XH SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21. 23.
25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59. 61. 63.
65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91. 93. 95.
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97. 99. 101. 103. 105. 107. 109. 111. 113. 115. 117. 119. 121. 123,

125,
151,
177,
203.
229,
255.
281.
307.
333.
359.
38S5.

112.
138.
164.
190.
216.
242.
268.
294.
320.
346.
372.

127.
153.
179.
205.
231.
257.
283.
309.
335.
361.

129.
155.
181.
207.
233.
259.
285.
311,
337,
363.

131.
157.
183.
209.
235,
261.
287.
313.
339.
365.

133.
159.
185.
211.
237,
263.
289.
315.
341.
367.

135.
161.
187.
213.
239.
265.
291.
317.
343.
369.

137,
163+
189.
2185.
241.
267.
293.
319.
345.
371.

139. 141. 143. 145. 147. 149.
165. 167. 169. 171. 173. 175.
191. 193. 195. 197. 199. 201.
217. 219. 221. 223. 225. 227.
243. 245. 247. 249. 251. 253.
269. 271. 273. 275. 277. 279.
295. 297. 299. 301. 303. 305.
321. 323. 325. 327. 329. 331.
347. 349. 351. 353. 355. 357.
373. 375. 377. 379. 381. 383.

387. 389. 391 &K 393 Frif B 4T X% SEQ ID NO: 2. 4. 6. 8.
10, 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40.
42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80.
82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110.
122. 124.

114.
140.
166+
192.
218.
244,
270.
296.
322.
348.
374.

116.
142,
168.
194.

246.
272,
298.
324,
350.

118.

144.
170.
196.
222.
248.
274.
300.
326.
352.

120.
146.
172,
198.
224,
250.
276.
302.
328.
354.

376. 378. 380.
P (RRESBRBBX) GBS THHEK;
RITREEEAH 5 LB T LAMIFT]. K, 4Kk (a) B (k)

148.
174.
200.
226.
252.
278.
304.
330.
356.
382.

150.
176.
202,
228.
254.
280.
306.
332.
358.
384.

162

126. 128. 130. 132. 134. 136.
152. 154. 156. 158. 160. 162.
178. 180. 182. 184. 186. 188.
204. 206. 208. 210. 212. 214.
230. 232. 234. 236. 238. 240.
256. 258. 260. 262. 264. 266.
282. 284. 286. 288. 290. 292.
308. 310. 312. 314. 316. 318.
334. 336. 338. 340. 342. 344.
360. 362. 364. 366. 368. 370.
386. 388. 390. 392 = 394 Ffif
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BBy FRE-ANREAEGFHRES T4 SEQIDNO: 1. 3. 5. 7. 9.
21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41.
61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81.

11.

13.

15. 17.

19.

43. 45. 55. 57. 59.
83. 85. 87. 89. 91.

113.
139.
165+
191.
217.
243.
269.
295.
321.
347,
373.

115.
141.
167.
193.
219.
245.
271,
297.
323.
349.
375.

117.
143.
169.
195.
221.
247,
273.
299.
325.
351.

119.

145.
171,
197.
223.
249,
275,
301.
327.
353.

43. 45. 55. 57. 59.
83. 85. 87. 89. 91.

113.
139.
165.
191.
217.
243.
269.
295.
321,

115.
141.
167.
193.
219.
245.
271,
297.
323.

117,
143.
169.
195.
221.
247,
273
299.
325.

119.

145.
171.
197.
223.
249.
275,
301.
327.

93. 95. 97. 99. 101. 103. 105. 107. 109. 111,
121. 123. 125.

147.
173.
199.
225,
251.
277,
303.
329.
355.

149.
175.
201.
227,
253,
279.
305.
331.

151.
177,
203.
229.
255.
281.
307.
333.

127,

153.
179.
205.
231,
257,
283.
309.
335.

357. 359. 361.
377. 379. 381. 383. 385. 387. 389. 391 X 393 ATk ey /4731,
E—AEHFEF, KLAHHEE ST RE4 SEQIDNO: 1. 3. 5. 7. 9.
11. 13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41.

61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81.

93, 95. 97. 99. 101. 103. 105. 107. 109. 111.
131. 133.

121. 123,

147.
173.
199.
225.
251,
277,
303.
329.

149.
175,
201.
227.
253.
279.
305.
331.

125.
151.
177
203.
229,
255.
281.
307.
333.

163

127.
153.
179.
205.
231.
257,
283.
309.
335,

129.

155.
181.
207.
233.
259.
285.
311.
337.
363.

129.
155.
181.
207.
233.
259.
285.
311.
337,

157.
183.
209.
235.
261.
287.
313.
339.
365.

157,
183.
209.
235.
261.
287.
313.
339.

159.
185.
211,
237.
263.
289.
315.
341.
367.

159.
185.
211,
237,
263,
289.
315.
341.

131. 133. 135.

161.
187.
213.
239.
265.
291.
317.
343.
369.

13S.

161.
187.
213.
239.
265.
291.
317.
343.

137.

163.
189.
215,
241.
267.
293.
319.
345.
371.

137,

163.
189.
215.
241.
267
293.
319.
345.
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347. 349. 351. 353. 355. 357. 359. 361. 363. 365. 367. 369. 371.
373. 375. 377. 379. 381. 383. 385. 387. 389. 391 3 393 Arik &4 57|
R, BF—ANERFEY, RERYHEESTEH3 SEQIDNO: 1. 3. 5.
7. 9. 11, 13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37. 39.
41. 43. 45. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79,

81. 83. 85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107. 109.
111. 113. 115. 117. 119. 121. 123. 125. 127. 129. 131. 133. 135.

137. 139. 141. 143. 145. 147. 149. 151. 153. 155. 157. 159. 161.
163. 165. 167. 169. 171. 173. 175. 177. 179. 181. 183. 185. 187.
189. 191. 193. 195. 197. 199. 201. 203. 205. 207. 209. 211. 213.
215. 217. 219. 221. 223. 225. 227. 229. 231. 233. 235. 237. 239.
241. 243. 245. 247. 249. 251. 253. 255. 257. 259. 261. 263. 265.
267. 269. 271. 273. 275. 277. 279. 281. 283. 285. 287. 289. 291.
293. 295. 297. 299. 301. 303. 305. 307. 309. 311. 313. 315. 317.
319. 321. 323. 325. 327. 329. 331. 333. 335. 337. 339. 341. 343,
345. 347. 349. 351. 353. 355. 357. 359. 361. 363. 365. 367. 369.
371. 373. 375. 377. 379. 381. 383. 385. 387. 389. 391 & 393 AT
HEFNEY 30%48RF, BT 100%. 99.999% . 99.99% . 99.9 % = 99 %
HE. EF—ANEHRGZEY, HERHSTI%AK SEQID NO: 2. 4. 6. 8.
10, 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40.

42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80.

82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110.
112. 114. 116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136.

138. 140. 142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162.
164. 166. 168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188.
190. 192. 194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214.
216+ 218. 220. 222. 224. 226. 228. 230. 232. 234. 236. 238. 240.
242. 244. 246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266.
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268. 270. 272. 274.
294. 296. 298. 300.
320. 322. 324. 326.
346. 348. 350. 352.

276.
302.
328.
354.

278.
304.
330.
356.

280.
306-
332.
358.

372. 374. 376. 378. 380. 382. 384.
HERAS . Bk, E—ANERFTREY, ARPGHEBSTE-NKHET
£ ¥ %2534 SEQ ID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22,
24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62.
64. 66. 68 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94.
96. 98. 100. 102. 104. 106. 108. 110. 112. 114, 116. 118. 120. 122,

124. 126. 128. 130.
150. 152. 154. 156.
176. 178. 180. 182.
202. 204. 206. 208.
228. 230. 232. 234.
254. 256. 258. 260.
280. 282. 284. 286.
306. 308. 310. 312.
332. 334. 336. 338.
358. 360. 362. 364.
384. 386. 388. 390.

57. 59. 61. 63. 65.
89. 91. 93. 95. 97.
117. 119. 121. 123.
143. 145. 147. 149.
169. 171. 173. 175.

132,
158.
184.
210.
236.
262.
288.
314.
340.

134.
160+
186.
212,
238.
264.
290.
316.
342,

136+
162,
188.
214.
240.
266.
292.
318.
344.

366. 368. 370.
392 X 394 TR S KE Y —ARENREBELF
SRk, EF—AEHFEY, #SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15,
17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 43. 45. 55.
67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87.
107. 109. 111. 113. 115.
131. 133. 135.
159. 161. 163. 165. 167.
185. 187.

99.
125.

151.
177.

101. 103.

127.
153.
179

129.
155.

181. 183.

165

282,
308.
334.
360.

138.
164.
190.
216.
242.
268.
294.
320.
346.
372.

105.

157.

284.
310.
336.
362.

140,
166+
192.
218.
244.
270.
296.
322.
348.
374.

286. 288. 290. 292.
312. 314. 316. 318.
338. 340. 342. 344.
364. 366. 368. 370.
386. 388. 390. 392 X 394 FTi£

142.
168.
194.
220.
246.
272,
298.
324.
350.
376.

144.
170.
196.
222.
248.
274.
300.
326.
352.
378.

137.

189.

146. 148.
172. 174,
198. 200.
224. 226.
250. 252.
276. 278.
302. 304.
328. 330.
354. 356.
380. 382.

139. 141.

191. 193.
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195. 197. 199. 201. 203. 205. 207. 209. 211. 213. 215. 217. 219.
221. 223. 225. 227. 229. 231. 233. 235. 237. 239. 241. 243. 245,
247. 249. 251. 253. 255. 257. 259. 261. 263. 265. 267. 269. 271.
273. 275. 277. 279. 281. 283. 285. 287. 289. 291. 293. 295. 297.
299, 301. 303. 305. 307. 309. 311. 313. 315. 317. 319. 321. 323.
325. 327. 329. 331. 333. 335. 337. 339. 341. 343. 345. 347. 349.
351. 353. 355. 357. 359. 361. 363. 365. 367. 369. 371. 373. 375.
377. 379. 381. 383. 385. 387. 389. 391 =k 393 AT e 45T %5
4= SEQ ID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28.
30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68.

70, 72+ 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100.
102. 104. 106. 108. 110. 112. 114. 116. 118. 120. 122. 124. 126.

128. 130. 132. 134. 136. 138. 140. 142. 144. 146. 148. 150. 152.
154. 156. 158. 160. 162. 164. 166. 168. 170. 172. 174. 176. 178.
180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200. 202. 204.
206. 208. 210. 212. 214. 216. 218. 220. 222. 224. 226. 228. 230.
232. 234. 236. 238. 240. 242. 244. 246. 248. 250. 252. 254. 256.
258. 260. 262. 264. 266. 268. 270. 272. 274. 276. 278. 280. 282.
284. 286. 288. 290. 292. 294. 296. 298. 300. 302. 304. 306. 308.
310. 312. 314. 316. 318. 320. 322. 324. 326. 328. 330. 332. 334.
336. 338. 340. 342. 344. 346. 348. 350. 352. 354. 356. 358. 360.
362. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382. 384. 386.
388. 390. 392 X 394 Frid FFI4ZAK. Bk, E—ANEHRFETF, (a)
3 (k) $HBAF P %N E AR T4A 4 SEQIDNO: 2. 4. 6. 8. 10.
12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42.

44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82.

84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110, 112.
114. 116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138.
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140. 142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162. 164.
166. 168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188. 190.
192. 194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216-
218. 220. 222. 224. 226. 228. 230. 232. 234. 236. 238. 240. 242,
244. 246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268.
270. 272. 274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294,
296. 298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320.
322. 324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346.
348. 350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372.
374, 376. 378. 380. 382. 384. 386. 388. 390. 392 X 394 FTiké4 57,
EF—AZHEFTEY, AXPAEEHKS SEQIDNO: 2. 4. 6. 8. 10. 12,
14. 16, 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44,

46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84.

86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106 108. 110. 112. 114.
116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140.
142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166.
168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188. 190. 192.
194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218.
220. 222. 224. 226. 228. 230. 232. 234. 236. 238. 240. 242. 244.
246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268. 270.
272. 274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296.
298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322.
324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348.
350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374.
376. 378. 380. 382. 384. 386. 388. 390. 392 & 394 FiiXZ Gk 7
Z30%4F, H54 SEQIDNO: 2. 4. 6. 8. 10. 12. 14. 16. 18.

20, 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58.

60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90.

167



200480026517. 2 oo B ZE157/255T

92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118,
120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144.
146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170.
172. 174. 176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196.
198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222.
224. 226. 228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248.
250. 252. 254. 256. 258. 260. 262. 264. 266. 268. 270. 272. 274.
276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300.
302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326.
328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352.
354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378.
380. 382. 384. 386. 388. 390. 392 & 394 Fri& 5| F 100% 48R, 4%
%~ F 99.999% . 99.99% X 99.9% AF], FAKENTF 99%. 98% . 97% .
96 % 2 95 % A F) .

B AT kBT A AL BRE 51K AT AN B AR (A RIAE) F,
Pk AL MR AR TAEAY (FABAHHEY, L TAZMEY)
¥R,

B, AEALFEEHE—ANREAN AT B RAETHREEREGK
KA T MR, Rk REMBIK,

WAL TR, BBRMBERLETAESAINEDIR BT HEEER,
HAPER (ifESd. MITHXEBEEAR) SINBEIEDFELFRER
TEH B Ale, PrikBsd THBEERATADESRERTH—ARE
AEE, SEXBRTALZFBRELBIZRBERRLG. A5, TAFFANAE
EREHemER, AFXEREATRELAT—ANRSEAN OB
b, AHEHSRERA AR A AR H RARNKRS, BER. =&
BARM A AR RIS, AR, AYAFIREFT ARG ATFIAN
ARNEAREAXELAENA, Amkilirg, Bk, TRABIEAREER
125 (RS TFH/RHEET ) AFAREHZIKFEZADTALS. AA, H
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HPIE AT A B i) 40 B mRNA #& 2 M REAEF IR 5F 7| R 2EE,

B b, BBMBRTASH ALANAFT IS KE
REAMAGIEFT) . Bsb, REUAGEBRMBRT UMD 2L &1 A HF
BT BBEALIIAMEY, XETREEMNTIASAKR, Bb, —A %%
FEROEBMERL SR HED BT IMEDL LT RHE LA GRE
. EFANFEHRFEY, RBRESHHM BT IHAHL LT IHEE T
.

Est, E—NEAFTETY, AEXANFT ELEATFR:

()T I NAZBRM IR, FTRBBARRSR R NGRS T RALNA
7 ik PR R B SF R A ALK A % IR ALK A F PTG AR
2F; &

b)FINCSAFAINIB THERST, RAREGARIEDRELE
¥ (RikHd. A BRI EY ) FREAZRL VGBS TRAL
B 7 ik T Rl B BR 5T R AR K R E O R ARAK AT kT R &8 i
HMBRH-TFHREL; F=

OEMBEIEDH T RE (a) K (b) FREGEBRMERIERS T
Fi sty K B = 4.

FINFFRIEBRMERG, A FIBRFEERRELAR AR B,
HARAYR@ITARBEREAZEY, B EY. EASHFHY,
Bl R i aie. M RHHER. REtkhHh R E A 3.

AT (Bl tEAREEN S ) FINEBRAZAETY, A F
WABAAR Bty H REHAER F BB HFEERE., RiLER
5 Pfu DNA B 4883, Pfu/Taq DNA B A&BERAMEMMIRENE. RELY
W5 R . RVAMEY M) QS AAL IS B A BT KRR 5 64
F R LML F Y., THEE, BURIWT Y. Blde, SATRF
R EAME, AR GRS BB HAT. MBT AR AF 3 ()
4w Qiagen ) 4L . LY HHHFRETHA THE N LET K.
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BARARBFE T BE L L ERIK.

CNBEROIERBEG TRAENAELZL (FlrBEBFRATRR
@i (Bt RBERL) 9F2%) T ESGEAE, IFRNZRIEERS
A FARALEFT RGP GEAR. LTFRIGBREFEF AHES
F T-DNA NF#I8 SR AFLELBRAL., ZEHAKRZLAT
FAEH L E Y K RHENF AR E U HEL B T-DNA 27 A7,

— B ME, BRAKKLEESH HRAF R (B3 FhdlT)
Fo/ R VAR E B QA M IR FARIE . T RESBRAL, AE
£ FF T-DNA FHETFR—HAEL, A_ARKETEVRANEK, £
b —HBRELR, REH T-DNA, RE-ANEPH T-DNA, REFR
FAE., ATEX—FF, RERIGERATR, HFTREFBEX
A EARHE R A4, XT84k EIE%EH pBIB-HYG. pPZP.
pBecks. pGreen % 7|68k, R\/ARAKALILEA 94 Binl9. pBI101.
pBinAR. pGPTV #= pCAMBIA. Hellens %, Trends in Plant Science (2000)
5,446-451 8 T —UHRARA L A ek .

AHERAR, BLAEA BB BAERA W BARENL, REUEY
w7 XA BHE, MBS BAKR, —H5ATARETR, EXLBETFRT,
18 ) 3 B B 1 6 e 50 B0 SEAL B T 3 e Rl AE 4 &6 Bk B R ALK 3
—RL, ERXF, FEHEBRMBRIBARITAEMBIRTARLA —A 3
EANGABAR AR, XEMEERTGRDER KBRS AT FFIHRE
#. ADFIEARCIEHEWF T TR B ) FAgLF. TUAELELA
T A F EAE W45 3 R KIGAT 8 Fo/ BARSE RATE FAE 2 I T M 324K
FH1& %% DNA feB B B MR ES T, BREB—ANEIRG LH%F
£, MBEERATF -ASBK (=B HE: Hellens 5,2000). BEFEMS
HRATEBEY (e XBHEFRRBRATA) PHAENRZATAT (Lo
AR ) R, BARLETASH AT DNA #82HHAR
PR RAFE T-DNA FHRA THBI LA @l (BREEE) +
QAR TFI XA THB I LR (B E BT RATE
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B) PR BEATFS. AT A A FBEST 2H 4 25 Bixf
#ERIE T-DNA A3 69AEMATRAF T, REAGH B LBERM KR
BESA LD ENAFEEZN T-DNA £5), FFERREFHILERKAH
Ve B B 6 IR A b, XBBR X h— LR FEARLAE,

LB EEMABRARKI A4, A A ED A RFH ELATE,
CMBEROIEABAMRA DY, FlREAYWRETRE. AFNEIL
W hik GUATHMEY: RERAR. FRAAAHR. HF8H8. BFEH,.
A E . Gordoniaceae. MHKEFA. S BAFEHA. BFFE)EH. BE
AR RBAMXREER. LR FERFER. RREEH.
I FAREA . BAERA (Demetiaceae) , A FoF(Moniliaceae), &
E#(Mortierellaceae). £EA. BEA. BEH. KEH. REAHFE.
Sodariaceae. Sporobolomycetaceae. Tuberculariaceae. Adelotheciaceae.
Dinophyceae. £ F Aol E R, KL L mEMENH|I A E . BE X
RAEZY, PlBAEriABERBERE, RFELRMABERITELE. &
HEE. MKRARE. 878 5. aKkEE. #FKHEEK. Caseobacter
FHEE RFZRVMHERXIHFELE. FHEAERYITREE, X8
Fies1 B R . SJGRRKBEE. Bh#EE. Yerrowia. B&E. HE#
#FEIMBLEEFE.

K AT A AR A B E T AWM AL QLIEVAT BAeAr 6kt
M. FEHEXABE. BRBEMA. Candida utilis. Claviceps purpurea. 3R
¥RME. HEHFE. ¥4 EF B . Brevibacterium albidum .
Brevibacterium album . Brevibacterium cerinum . ¥ & 48 4F & .
Brevibacterium glutamigenes. #8434F % . Brevibacterium ketoglutamicum.
Brevibacterium lactofermentum. ¥ /&434F % . Brevibacterium roseum.
MBI E . 24 B B . Corynebacterium acetoacidophilum .
Corynebacterium acetoglutamicum. Corynebacterium ammoniagenes. %~

R B AF (= Micrococcus glutamicum). Corynebacterium melassecola.

AT E BRKXIATE, 3 RBRIEEFXXGATE K12 AL TR R,
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BRABRLAKH AR ARBRAT A BRI E T LY. RiktyEdit
BVAT#: Aceraceae. F#FH. £HA. HA. £HA. HARF. EEM
£2#. REA. MWAFTH. Caricaceae. B 4r#+ (Caryophyllaceae) , X
J#x#}(Cannabaceae), 72 #£.#} ( Convolvulaceae ), #} ( Chenopodiaceae ), #
#M-F#+ ( Elaeagnaceae ). #E £ )L # ( Geraniaceae ), K AF(Gramineae),
#A Bk & (Juglandaceae), #% #} (Lauraceae), & #}(Leguminosae), & Bk #}
(Linaceae), # # # (Cucurbitaceae), # ¥ # ( Cyperaceae ) , XK ¥ #
( Euphorbiaceae ) , Z# (#HHEM) , 44EFH (Malvaceae) , BEFEA
(Nymphaeaceae ). 2 £# (Papaveraceae). &8 F} (Rosaceae ). ##Hp
#+ (Salicaceae ). ##} (Solanaceae). Arecaceae. HE#F (Iridaceae ).
B4 #F (Liliaceae ). 2£#} ( Orchidaceae ). £ A2F} ( Gentianaceae ).
Labiaceae . A& % # ( Magnoliaceae ). £ E # ( Ranunculaceae ).
Carifolaceae. H¥E#} (Rubiaceae ). Z A£F} (Scrophulariaceae ). 7%t
#+ ( Ericaceae ). E# (Polygonaceae ). £ ¥ #} (Violaceae). JTE A}
(Juncaceae ). Poaceae #+. $HFAF K. FHAEWH. HEFATHY.

B kikik f A THR&GHY: B4, HF (Asteraceae). EZ#+
( Brassicaceae ) # 27 # (Cucurbitaceae ). &4} (FHLA). BEH
( Papaveraceae ). & # #} ( Rosaceae ). ##1 ( Solanaceae ). & & #t
( Liliaceae ) Poaceae #+. A4 #1444 Bk tEdhitith. B, kA A
49449 BT #£. 4 ( peanut ). oilseed rape. %% ( canola ). ¥ B X (sunflower).
213t (safflower ). B (olive ). Z Ak (sesame )\ #-F (hazelnut ). almond.
B4 2L (avocado ). bay. pumpkin/squash. ZMR-F (linseed ). X & (soya ).
pistachio. 33 E (borage). 2K (maize). I &. Bk, X, §F
(sorghum) #= millet. /&, . K&, K¥F. L4 E. #%. fodder
beet. #FHZ FAFERKBPAHHY . B, FHEGEZ . root vegetables,
tuber vegetables, pod vegetables, fruiting vegetables, onion vegetables,
leafy vegetables and stem vegetables)%i ( buckwheat ). Jerusalem

artichoke. & & (broad bean). vetches. &2 (lentil). dwarf bean.
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ABE (lupin). =Z*tE (clover) #HE 5.

ARREPAGHBELS T RIALAFT LA OEBRSTIIAES T,
E2IEREAKFEELIATREL (B R EBRABEADER) 24
Fl4g., CRIEASMRPGHEEAL TR L, #$ATAUREY 48y
F X, HlBdRERBFINFTE., Bk, TUASHERLRITFER
B p R, X PCR #47. TA B0 E e F o X 4347
FriZ PCR R XM B EHMANTEMERGE —Hf g, T8
4, BEZARBRFTNGEBRA G W, Bl TAKES T M
ATG L#, RE 5| HZHERBEAE R RGLRIEFAT T, Bidiky
BY ALK ERRE.

MEH (MEdbfiAe ) BBMERA S THAHDRLAE L, I
A MR R . AE e 2R T B RFHEK, 4
do, TRBRRMTFHERELS BT EABE R I FRIAMER (R
#L ),

T AR KRR AR ST RAKL A F & PR AR T 5 I A4 ¢4
FEHIR, f FELR@RTREAGHRAZBARIAY R EBR, o
MEL RERRT LAEFE X REGFR. JIRRER GBI REFRK
RO R IEZ QIS e AN E LR FEE L84 cDNA 3 Nk o eg B
# M RNA #FBE, FIERERALERLANERYTFTRALAF %
i R 9B aF. A —E2F FERRERATE Q14 0 s 1Y,
B iR AR RATH 24 E4L.E X RNA #-&F 4 cDNA # N, AT RE 47 (4o
& Y ) FRRGRE G ERFRFAHBERAR a4,

i A K F 7 %, RFBARKA, BEELAL 7R DNA ZlHH AL
Bap RAFH, BHCIER T-DNA-NFHEAENLSE, ZEHEL
EEZRASHALPHBRET 6% BER K B IARE G RAAM R GELE S
HBAK, AR RHE. XTUARY Cobyy KT, #lde, TAERLS
F LR A F R AR IR b S ik AT 7 2k 0 PR R K SR A B AR,
B i R A M RS R R B R B2 ARAE Y. BRI L3, %
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MEANFHREELSBRY—F BFf ARG F—FTE. EF—A
FEY, SHALALAER R BEIERS THMEERREA T-DNA A
5, MBIERHFEFEFA T-DNA GHEKRFR THEM RELSH K
KM AR, T-DNA A Ti X Ri BB XAETRAE Y, EFFdRLETY
SLB DNA AEBRATEELAR. REAZARK, TABTHEHRES
RABHBHENEBIRAE . ILERAFFARCSFHFTREL
B EA (EASHB Ti (Ri) J#).

Je R AR XA w5 T-DNA —R 1L, BT IAMEF b 5 BMME
HRERAL A G BA—REF — AR AL, BRI T AL B RLFH
e A Y, RAFIREANGEYEE. XEfFeiREF T AdEd—2
5 R F kXA RS TR R, ATET Al g, X
ABRABRT KB AL LR, BEITRERNIREEGIHM.
B it Cde A EHRARL (HBVERSEE TR ) RREHAmiT. BB
FBLH D E., THIZI WX BIFILH EH A GFP ( =ZEXAEZE ).
RAE/IENEHRAG. B-FHBEFEBEAILA EEY (&= X-Gal). REH KR
M (dookebohBR . EHBE. Bl E AR ). A ERHE e EREE.
HEE. AEE. FFEL. oRE. KREFE. KRFTFEL. KXEE,
HEEE (G418). KUEZRAFBEF ). REKHERATiE (A AH
EEIAME) KIREHRAFILT (0 2-BLAFHHBERML), LLERFIE T —
FHTHIFIE. BAAR XS0 EFHRE, RERETFADFLE
7 AR R E 8 AR,

—#F % T-DNA AW ZAR % AR E h B E e — MR A0,
XA ARBEAAERERRATEHATHENAA. REXAREQHFTER
B AR RATH tdk. Riin, WA RFHRETUAFABA TIARLK
Bkt 5], ETAMER PEG FiETIA. TRAUAS ity X2
ALK RATHE, A TR FbiE Y. SUIRBI 5 XA R AREBA T
AL RS S MBS RATEEA THS IS, &
EFRF|RBAGHLEE, TURRRAHXERATFAER THY . #ld=, T
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AT EZAGHY mMICRERGERY. 48 T-DNA X6, @ —K
WRAEEFE, AHFHEYARFA, XRE R E S GHEME T A
RIEHFRGUERE R BHIARL T ALK

SPREE A A F BB AL, Ak, RAMERTFHAK
AR M 48 R RALY b O A AR ) 7 R AT BRI AR 41k, Ak, TRk
Bl Aotk RATEAE A THSF T AR BEF BT EBR RELALA,
CZIEPEHE R A YR RBRMEA T LB RE D T RERNF A EF
8., MBS S 4 K i 2 RMFHTEZAHAYSF T (Clough F= Bent, Plant
J. (1998) 16, 735-743 ). ALY, —RAFHF R GHEDMHE
FRBFEHT, ARG ES T R B Y. Flde, TG A
W XM R FF T EMS A KRB E BT RME TE L HRBERN. 5
ShegTHM Gt (LEHAERBE ) #AE S GEEXNARB R LA
KAF, MERA AT RARK MR, H4eA A6 (5 D)
B F EABKAR i E T XA PribiE,

H A FlFe gk AR (L8 ) #5569 DNABBRGBAR
it AR BN AR Fik (B RENHE) wFIL.
/£ DNA BARTHE TE. MERFPRAENFHEAES, Tl
X F#l4= B. Jenes ¥, Transgenic Plants) ,5% — %, Engineering and
Utilization, S. D. Kung # R. Wu %, Academic Press (1993) 128-143 &)
Techniques for Gene Transfer #= Potrykus Annu. Rev. Plant Physio. Plant
Molec. Biol. 42 (1991) 205-225. J F R 694 BR A 2R o e E A
VARG RATE B9 8BAKP, )40 pBinl9 (Bevan ¥, Nucl. Acids Res. 12
(1984) 8711), MUE4ALT X —BARG RATB T A T8 C 4oy XM 4
AR MHEY, REHY, FelReget b AR b IRAERA
HERY, MEESENEREATER. KRERBRATE ML OS]
4o Hofgen # Willmitzer £ Nucl. Acid Res. (1988) 16,9877 ¥ #i&, R stsh
s4%2F F. F. White, {Transgenic Plants), % 1 ¥, Engineering and
Utilization, S. D. Kung # R. Wu %, Academic Press, 1993, 15-38 T #§
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“Vectors for Gene Transfer in Higher Plants”.

TRAKMEE RS T HRAEARASE—RAERERLAHEBRME
HEABARF, XA AL BI@EE (A FBA Y mERMEY ) T
ETFHBMBRIBAR (QIEFT£E) IIAREGRERA,

M7 SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15. 17. 19. 21. 23. 25.
27 29. 31. 33. 35. 37. 39. 41. 43. 45. 55. 57. 59. 61. 63. 65.
67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87. 89. 91. 93. 95. 97.
99. 101. 103. 105. 107. 109. 111. 113. 115. 117. 119. 121. 123.
125. 127. 129. 131. 133. 135. 137. 139. 141. 143. 145. 147. 149.
151. 153. 155. 157. 159. 161. 163. 165. 167. 169. 171. 173. 175.
177. 179. 181. 183. 185. 187. 189. 191. 193. 195. 197. 199. 201.
203. 205. 207. 209. 211. 213. 215. 217. 219. 221. 223. 225. 227.
229. 231. 233. 235. 237. 239. 241. 243. 245. 247. 249. 251. 253.
255. 257. 259. 261. 263. 265. 267. 269. 271. 273. 275. 277. 279.
281. 283. 285. 287. 289. 291. 293. 295. 297. 299. 301. 303. 305.
307. 309. 311. 313. 315. 317. 319. 321. 323. 325. 327. 329. 331.
333. 335‘ 337. 339. 341. 343. 345. 347. 349. 351. 353. 355. 357.
359. 361. 363. 365. 367. 369. 371. 373. 375. 377. 379. 381. 383.
385. 387. 389. 391 &K 393 FT& A5 R EATEMASE, kR Fl e 4 4
THISFAF/RRELAKE, SHF AL, ALY (B3 EY)
FHILRAE S — A aF R E NS RERY AR, A mts
el BRABRAEY, v (RBRREAN) L-ER/EK. L-FTRK. L- SR,
L-# 28 . L-H&BI/R L-TARR. LTAA F3uE405F K KX E 6H
=, WEBEEARMREER O RBETADTHAEGATIH T, Xij&
¥ o mIraiF s (A ERRR), #ld, BAAAT REAHREZEHS
ERXERAE. BIETAAFAH SEQIDNO: 1. 3. 5. 7. 9. 11,
13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41. 43.
45. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83.
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85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107. 109. 111. 113.
115. 117. 119. 121. 123. 125. 127. 129. 131. 133. 135. 137. 139.
141. 143. 145. 147. 149. 151. 153. 155. 157. 159. 161. 163. 165.
167. 169. 171. 173. 175. 177. 179. 181. 183. 185. 187. 189. 191.
193. 195. 197. 199. 201. 203. 205. 207. 209. 211. 213. 215. 217.
219. 221. 223. 225. 227. 229. 231. 233. 235. 237. 239. 241. 243.
245. 247. 249. 251. 253. 255. 257. 259. 261. 263. 265. 267. 269.
271. 273 275. 277. 279. 281. 283. 285. 287. 289. 291. 293. 295.
297. 299. 301. 303. 305. 307. 309. 311. 313. 315. 317. 319. 321.
323. 325. 327. 329. 331. 333. 335. 337. 339. 341. 343. 345. 347.
349. 351. 353. 355. 357. 359. 361. 363. 365. 367. 369. 371. 373.
375. 377. 379. 381. 383. 385. 387. 389. 391 X 393 Fiw/AFl 5Ea
FHIEZANERR T ENABAL, Fllj|RBAENERRGEKE
HERR LML, REARIRER DGR,

Eub, ERLP|HH—FHEGZETIERT B LIRBEHBEH mibF
R (Bl RABMRMFNRREBER) HEABAGRGE Y —NHBE
KR—AKABEGREY.

TIAE RFEER R o/ R R E Y S RABEESREG IR
FIGABR A5 4 WO 01720009 F Frabi£ 45 ATP/ADP B4ikF%], %
ATP/ADP H{itk3| R FHERAE RABRM AR A/ X FTARBK. 55,
=T VAL R K MG A A AL BT 5] A H T HOK P L 6 R R BR adlolase Fo/ 3R
R B

ERELAFTFQA—AANERTEY, RTEMEAGED LR
ETEVATNEEAEAR—ANITEEEE, UMEERAREZA ML, AL
ARG ERZRKBO Y ANEER DX ZY R (R REA B
RABERL AT AWM E o, Pl RAR), RRGT LEEH., BKY
iR ALk A AL, BREMAAERY EY 10%, AFABRES 20. 30
RA40%, HAHFEY 50. 60 K 70%, dnHALIE AL WARIZBEEE
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MIFE| T X R FAENRE. BEEORSBELL AL, RS
ZV10%. AAHEY 20, 30 K 40%, FAAFHED 50. 70 R 70%
wEgEM, XIRRGFHHBLERTE.

ERERANF —ANARGERTET, RTEERAGLED HLXBRE
THEaFRERZTOR, LEAETRARATS A E G REE,

BERERAT HH I ANERFTEF, REAAFEMEAGEBH AR
MR T ARE B A RBBERN T XAXRET £ —ANITRERHK
A E BRI EREEMAREIRED 10% FFEY 20,
30K 40% . HAHAMED 50. 60 K 70%. ik £ 5 e4BEEM,

R GAEREZETHEARIBARENE @ (4557 Wm0 ), Nk
Jo 30 P SR F RS AT S ARG R R kAR IE. TRABEH KAR
A T R T ARG £ amieds 3 R A e b R AFie. Bk,
BA AR (A RRA A TN ) YRR LRI L G T E.

ERLRTEF, RERFTEERAEBSTA FE —ARBEA
PP EFTEEUARZARERLE, ZEFATFTAT EARFARRALARES
. BukTmisdy (et ), XTUAEFA AR REEFSFER
A/ R RE, RYERBRE /R LR, XEFEFFIR. Hloif
FH R b LA E L AT BEBRERENFT ., RTXEHATFH
FIASE, BAMAHX | B, XEF I RRBAFTAELET L
SMARIN, FEELEN2RHEN, AXARRABT FRHGEAFRE,
R, EFHEARZEE (=REMBEE=AAMER) SRLPEBRME
IR A M ERATRL, LR EEBAF A RETEDZ AT REA
BOMGATES, FELEAZRRRABIHTALAT. RAKZ 4 1EH
PARIXAEFBIRGEARRENGFXNEET RRAFFF]. T LA
B3] (= FTHISRAEABBRTINEFHT) B XX e85 25T
FHIABRREBZATARZEN., sbot, REMBRETUR A4
HABENERHDFHRERN CEHEBRTFI, SNEEEREFGE
BREG. ETAE DNA F5 8 3PRBATINAH AR, FliotbiBy
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T R T,

BEAZREQRAOEES T RRBIMS ROEBRS T TAGET
—NBBRMERRBARTRAEFETETAY. AA, EEBRMAZAEKX
BARY REAALAEBRYTRALBERG—AEN, TUEBEIEY
F & B R A S TFABARIEBRARARBR, REAVGERS T RHERHA
BARRBARTABARKITAFHEHBXEFETHOT . o RARIEELIHA,
R EBANAERTRELFHRBALBD AT GEAK, S THIRE, T
BRAARARFAEAELSIARLTRAZEARAES, S TAEAGILEYTH
ANEF—AEAE, HEAEGEABRLRFLET —ARLBMERTY, Fleild
2 - B R VL kT

AREZXEGRATF5 —BETREABRY THAA 5| X A40% 4
AR A& LE (5°). LR AR TFaE (3°), SNEREF I/ EE
Fo/ R F AR, RARFRETS emieiRd 24644, o
et &G R AN S RFER R LK,

AP FI e FAFRTFINRLET, FlefaT L (57) 84
5] (BRXAB AP HZIIEERYS, BHTIARBESLTF) PETT
# (3°) 855 (RARXZBATHIIBFLLEREZIPHHIENE, o
SHREFBALETRALEST). RTHZIAELBR (AET) U,
WP FINETAFETHEIGEAR (FlFEaL) . @iedFd A
KRB FEFTABAG B TR LA GRBAR ALY (ot
A3 AY) FRRABEZTNGEST. AXBAWTEAARGEEN
BEATRRITAsE ., EMNTARBRBERXFFR B THHN. 6EH
BHTFRARS MRAZEN T HEFA/RAREFBRE, B+
TAK AR AR . BT AR E AREHFIBRGLEHT.

S EX AT, BAFAFREFTASATFIARR G RE LA ERM,
MR FHERE, B, TUBRIEA B RET (BB TH/REH
BT ) AHFOKEHFBREIRERE, I, BTAEEFKPEHIBRE,
i@ L IINBFH T A5 (40 Q ¥ET, SloRSHEBREEHIHY
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$54) AR E mRNA AR M (F @i F L8 LM PRI HRE
Z PR % 3 UTR B3R 3 UTR 4R ) RELH REZTHHIEZE
HAEZ S F W, MR LEF AR F I EEE mRNA 2-F. Sl + g
4 AU #9704 (ARE) #= DST ( Fi#F) A R#ERWITHRE. FEHARL
2B AR T MR ATAGAT F» GTA R A #5552 RAEZ Mo 68 T o4
Ty, BRFIRARTILEAMHBREFERERTHERY. EH50EX
EFEHHNEBEQREN., BB TETURSARELAE 5T
WEFI R GEE/R/RNA ey “BIEFHF7]” (Gallie F, 1987,
Nucl. Acids Research 15:8693-8711 ). -

3 5% F 38 F S 88 MR B TAL E Ao i &) ) R B 45 69 XAE A
A, CEEHD P EZ A RT KILR A BT M F] A R4 R E
WRF, B ERT Aty KB 355 B3F (Odell ¥, 1985, Nature
313:810-812) K ocs 3 3&-F (Fromm 4, 1989, Plant Cell 1: 977:984 ). H
Pty ZHIAHERF e RETF D TR T HKFARB RN GEER
A v FAR (Ishige %, 1999, Plant Journal, 18, 443-448 ) X, petE——fe44 &
BREFRLALERDFHEALABDREIGHREHZTHES AT 57

(Sandhu %, 1998; Plant Mol Biol. 37(5):885-96 ). FRsbilsh, .24k
THEES IR RAREX (FleBERFAREARELETFADXK
FAEMMEGFEFRRE) QRKER Tt EHHRBR BRI H
F#9%3% (Rushton, 2002, Plant Cell, 14, 749-762 ) H AR T mftsk Fte f ik

( Plesch, 2001, Plant Journal 28, 455-464 ) #3704,

FEBE Y F R IARK RE BT 69R FIGRA T F 5 5 T 61def Fik
ATELZXWAHEE T cos. tac. rha. trp. tet. trp-tet. Ipp. lac. Ipp-lac.
lacI¥. T7. T5. T3. gal. tre. ara. SP6. MPr & MPL B3 FF. Hit
AFGRAFRFINFETHELXEAESE LFHF amy. dnaK. xylS #
SPO2. BERAHE BT ADC1. MFa. AC. P-60. CYCI. GAPDH.
TEF. rp28. ADH ¥. #HA A EHFRARE . HERXR THFHA
FFRBHTF. “BIHT” ERAXLF—REBBRABRY TN FHEBELYT
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HBRABEF R BREGADTHET. BHTRETHBEINFEER. &
F1, —RADFF (Pl REEEBTF, WET) LTRETFHIE
EREFRET.

R LB, RARBHTFTRAERXAFTFF] (e LXRBEGI L) —42
R FH ik, ETAR AR RERERSRBHT, HHNLLEN %
WO 99/16890 ¥ Ff & A~F-F7 F 45 4 M & A6,

RBARFHEMERAOERS TITHREZERR A4 A R
BR. “TVABIiLF) B T AV 5 6938 BB AR (BPREMER) X
Pk 3BT E—ANMBREESETRAEERINSAMAKTAALBR LR
BB ST . BT UASLETERR, FREBETAZEFEDTIANETTAL
RE.

o E TR, MK F|MBIZIIALEYERAE 3'3% (LLEFATFZ
JG) A E ML T REEFIIANRRGIEF., THTZE L LT A6
42 OCS1 4 1b-F . nos3 &K iE-F K 358 KibF. BB TFHHEAIR, HA
KA FAEA AR LT FF . THATHRAEN T QLETAHH4 fimA &
EF, txn &b TR trp LabF. B OEFIAE rhoA4R#A 2 rho 3F

A FIAEALBRA AR T AL KRR #9484 B 3h T #lde USP. LegB4.
DC3 BHTRERAMZANZERD TR RRAIRIYG B TFRRE
N EZ | e ol

HTEEFINEAFTRIIRELFNFRTKR (EHSF ) T-DNA R
o, BEARIES ML YERER B GRK RS EITERAZBRYT
RIS EZHARAD T ENENR, RFETEAGEANASBREELR
g (k3 ) 93T ehdesl T RIEA.

AAT 7 XA IR BEBRMER: BHTIEHZE LS InEMLE (A
TFRAFRIZGER), KA A ZREL, BEINIERETERELZE
BT, e, X—IRATAELEFRARE—MHERTLELSE
FAEBFBTRIIAZN LR T M AL, ZRFAFFNELS

181



200480026517. 2 oo B ZE171/255

E=kR., A#RTRE, ARLENMELE (BRI TEHNEREX) &
NEBFT ., e bX TR, EAEGRAIEAL GG B THELEN
BEHEAEHLRLETFRAANY. R, REBIXEEYFTART SR
BFa%k, BTAE—ANRBEHTE (FELH—ANRETIH) BAETH
BAS. EAXY, HMBMBIKRT GENLERFTBAEBR ST AR
REEMY, LHRHEBEYSTTATRREA ZEZHARBAETF—
ARBE—/MMEE. Rfa, BTAEMBRYBEA—NBHTER, {2
RImFriR, XTHRIRIA ZHEETHRITRKREE.

Hbt, ARAEGERETETY, RARHEBRMBZREADTRT KL
AEBRST (ABAERG AR ) K&, F2A AN RENMEHAT T
. BT KK AL B AR A3 A1 B B T AL T MY B
B F LI T,

“Hd” BT R AT T %A T h BREET .
Hit, HHEHTAREZHHEYRELY, MATARRTRERMES,
7| R A 4ok G BCE ALY e o6 7R

B BHTFETARR TS ML, Fliok f AR LT K
MBARRBARGHY . XETAEATHAL A BAHES, e A
7 ik,

EATHYRENEBRMBERLSH B A BT IEFAR L
EERAPAF, ZEPAPFIAREBRAMMEEANF N TAERL . B
B, LB BRI AR R LT, HRELEH R H % BRI B
155, Hikt) S BRERILETHRTRELRITA T-DNA 8955, #led
404 Ti-JA ¥ pTiIACHS 8 F &85 48 4 X B 3 (Gielen ¥, 1984, EMBO J.
3: 835) XA e F A, ERFTA K EAY T A HRFRGLILETEZ
ERcA:u N

3E F AR R A AL BEM AR L T AR A BEEBGIAT AN, o
FiFHET, Sl A REZEA/RNA LR GMEL RE 5-FF853
$7 5| 925X 3/ 7 ( Gallie %, 1987, Nucl. Acids Research 15:8693-8711 ).
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ATAELARRZIMBRTAREZGHRLEGF I HEER EHie
i @R R EAE ¢4e® A5 (7T 2 H Kermode, Crit. Rev. Plant Sci.
15, 4 (1996) 285-423 ¢4 43R BRI A AH Lk ), IR R EH b, @
Fag. FiR B GGRR (Feifik, e84k, &R ). JOISNEE]. LAR,
AR M. bk, TRAYEIR, BEEAf MR R, KX
SSRE| 5| RARA KRG Ehti 12 5 KRR EBEREAF 5. BliofikiE
&R GB A FF R RGE e i e R T . R kAEA DR
F A8 ) RB AW I F 3T H A REBAEBRYTH Kiks
AREEFEAR £EZ—RIUINRIK.

HEAY T RIE, BBRHTF LN 4e LT 548 K B A E A &
FetmfO A RAFF M F XN EH BT H MEE, ROF AL FT.
A A M BHTHERE B 3HTF( Benfey ¥, (1989 )EMBO J. 8: 2195-2202 ),
Bl dok R FAHY HF BT, #0355 CAMV (Franck %, Cell 21 (1980)
285-294 ). 19SCaMV( £ M US 5352605 F= WO 84/02913 ). 34S FMV( Sanger
%, Plant. Mol. Biol., 14, 1990: 433-443 ). T 2 F 2 & B s T XM B 5T,
42 U. S. £ #| No. 4,962, 028 *F Fj ik ¢ 4% BAAE —BEBL B AL B - An R B /)N AL
8 & 30T 3454 & 35 -F PRP1( Ward 4F, Plant. Mol. Biol. 22( 1993 ) ). SSU.
PGEL1. OCS (Leisner (1988) Proc Natl Acad Sci USA 85(5): 2553-2557 ).
lib4. usp. mas (Comai (1990) Plant Mol Biol 15 (3):373-381 ). STLSI.
ScBV (Schenk (1999) Plant Mol Biol 39(6):1221-1230 ). B33. SADI1 &,
SAD2 ( Ak & 35T, Jain 5, Crop Science, 39 (6), 1999: 1696-1701 ) 2 nos

( Shaw % (1984) Nucleic Acids Res. 12(20):7831-7846 ). AL AR AR E
HY TR GERR R ETRAA A, R, b FRMBEETET]
RAMERIER, MBKKITGEHEERAHYG, NEFREAZLIRLHA
RO RAR A,

LA EX TR F A B FRAEM AR G RE (2N
Gatz 1997, Annu. Rev. Plant Physiol. Plant Mol. Biol., 48:89-108 #4334 ).
LEZUAN ARG T XEERAN, LZHFFELHTLLEGHE, X
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BT KB A KBBRFFE BT (WO 95/19443 ) FPLEBRE T4
BT (EP 335 528). WIHEFF6E3T (Gatz $(1992) Plant J. 2,
397-404 ). ARTERCEHEFHLAHT (WO 93/21334) A TR H
3T .

AL ZHRHTAHAEADRELAYIARTGER LY EHT, Bl
RAkiFF4 PRP1 2B E3-F (Ward %, Plant. Mol. Biol. 22 (1993)
361-366 ). & #E# T4 hsp80 23T (US 5,187,267). HHAELHFFH
o R EERFHT (WO 96/12814 ) KA1 #5-F4) pinll &3)F (EP-A-0 375
091) ARG LB T. .

Rkt B3 T ERAEED SR RLERNERFBREY. #Ta
B (epEflmfefe K B Emie) PHEXRARENGBHT. GENEHT
AmFEHHERESRFHT (US5608152). £ 2t USP 23T
( Baeumlein %, Mol Gen Genet, 1991, 225 (3):459-67 ). A& t5d )/ & &
BT (W0 98/45461). 380X 2% 4 E3TF (US5504,200). FZ¢#
Beed 23)-F (WO 91/13980 ). K &4 arcS B3hF. #AF 4 DcG3 B3
FREHKEZE B4 B3)F (LeB4; Baeumlein 5, 1992, Plant Journal, 2
(2):233-9) mAf Tt (2K, K&, &, B, 8£F) Pl
A FHAMEERGBDT. ARG THAREHTAHAEBELSTORA
#HF (W0 00/26388). RERARATHABERZABHNT. XEXEHN
BT A KEP Ipt2 & Iptl A B 48 30-F(W095/15389 F= WO 95/23230)
Fake W099/16890 ¥ ATy BohF (KEXEBREZARLRE. KBSEG
LB, BARBGELR. BLEEEOAR. M ABEEALAR. 45%9
AB. 2REBEEZOLAR, RESEGAHA. FHE kasirin AR AR LR
EOARNEHDT). FAsiEeE3)TH Amy32b. Amy6-6 #= Aleurain
(US 5, 677,474 )« Bce4 (oilseed rape ) (US 5,530,149). X 2KEH (K&,
EP 571 741). BB BE X A B BR BALER(K 2, JP 06/62870). ADRI12-2 (kK
&, WO 98/08962). F-#74% B4 B4 (oilseed rape, US 5,689, 040)3% a-3Z #rBE(X
%, EP 781 849). X TH A FRERXREAWN BT H4 DE-A
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19644478 F BT iR tet 55 A B H) F R 405 & petE B F AT BHTF.

F A E M B3 T A 4 l8/R FBPase B3 TR LA FE ST-LSI 23
F(Stockhaus %, EMBO J.8, 1989, 2445-245). X 2544748 & B 5es R A 4
B 23T (gene bank BF 5 U87999 ). 3 EP-A-249 676 F AT kg%
HRraST.

Hes A ESN BT AHIRAARTARREAGBHT. GEGEFH
F4= WO 95/16783 = WO 97/06250 F #4534 5% & RNA R L3 FH=
WO 99/46394 F #5:i£ 692 H 5 clpP BT .

RTHNEGETREFRBH BT AN, ATFERTE S 48 F (4
ARLET ) BEEAABRF I AR BHTFHREANSGEORZELR
W BT, BISHEE 1 B3T. AREHENE ST MK A6
¥ V-ATPase B23F (WO 01/14572), A RARE B3 T4 L6 AHRBER
¥ (W0 95/14098) Fk B G-AEH) B 3T (WO 94/12015). E %5, iE
TR IMERAMFHFRBFH T, 54 EP-A388186. EP-A335528. WO
97/06268.

I AL LRI, THIEA GHARRT T8 4 iTiE L IEHEE F/ R,
FARG REFYHFT]., AXPRARIGFINFENARY CthiE 5
KR EEE RGBT S, Hlde, FARSHE RGBT 5 4E R = Y ¥ed i
T RARE .

o L CHTiE, Rk e A AL BARA T AAE & 6y 5 XL ag e .
QIR TR Trtiidh, SoMEARR B eGH A R A A (deb
KA ), Bl £ BWF (Triticum spp.). 2 FHF. X & Hordeum
vulgare). # % (oats ). & & (Secale cereale). #(Oryza sativa). Pennisetum
glaucum. # & & %-(Sorghum bicolor). £ & ( Triticale ). Agrostis spp..
Cenchrus ciliaris. Dactylis glomerata. Festuca arundinacea. £ X% &

(Lolium spp. ). H 75 /& (Medicago spp.) #¥ & & (Saccharum spp. ).
legumes F= b #4F # 4 4= F ¥ (Brassica juncea). B M i ¥ (Brassica
napus). K & ( Glycine max ). % & % (Arachis hypogaea). £ M 4%
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( Gossypium hirsutum ). Cicer arietinum. % H 3 ( Helianthus annuus )
Lens culinaris. 3 #&#F ( Linum usitatissimum ). Sinapis alba. Trifolium
repens # Vicia narbonensis, 3 EFf KR #)de& & (bananas). # %

(grapes ). %# (Lycopersicon esculentum ). 7 # (asparagus ). %S %X

( cabbage ). ®J/A ( watermelons ). FR#EHE (kiwi fruit ). 4% (Solanum
tuberosum ). #¥% (Beta vulgaris ). KF (cassava) #FHE (chicory),
#45) deewedE ( Coffea species ). #8445 ( Citrus spp. )« 447 ( Eucalyptus spp. )
Z#5/% (Piceaspp.) , #/& (Pinus spp.) ##;/%&(Populus spp.), 2 A H#
FattFait..

AERH—AFhFELT BT EBRG T R, TEBRESR QRAK
BN AT RAEN AT REAHHEBRLSTREALRHREAL,
Blde, Ao KM EAR AR A T LB R4 F K I E 4] F AT
TR BRI A (oM AENSAE @) F. TABH XEEHRE L
Kiemph, KRB EEL., ALRGERRLHES LAY T RELR
KB REBAR, EFERETALE—ANARENKAT AT (HFHRNF
A D BAY P EENGIET ) B EBKFHTR,

B, AZPLEFTEENR, FTRBARESH KL RENEERLSTRA
KA T, EEAESHYF R GEBRAEIRG—I 4.

FERARAGBARSH SBEALAERQROERY T ALAFTEA
1 8t R B T RAES M FR A B AR, FTRMBRSA 2RRE
AR (et FRtho AR PTEE, s EXEGEAR) 4
LR R ST. REBALR, RiE B Mg sELmis
85 —BBRAEEST. —FEARNBRARLE RE”, ZHTUEEHI
DNA A B#HRNE DNA K, F—F R BRR R EHIR, FMH
DNA A BTk gt R HF AR, e8RS ELIINGE IR T

b B4 (Flde A mi T pAHE G @B AR ). H AR 6 BAKERT)
NG MG RARF,ELS EEIMRARAY, FEARMER KR
s—REH, I, FEBARTUARFEAARCGEEGARNRE., EX
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L, “RIABR” PP BAK, o EXATE, NGRS 4 T H FRT WA
BEDRALELSIBEARE T, BFEST DNA THERKFHEL
FRFAFEBX., OTREZRFTAAREEX, KLAPF HE”
Fo “BAR” TEZRBEA. Ri, ARAEE CELFLMA RN T X
I RA B, PliRmEEAR. ZRIESINEQHEBEARAAR Loty B4R,
Jo BAR, FFE (40 SV40. CMV. TMV ). AT, IS TfF. Hh, &
B, AFF LM RIRIK DNA.

FABA FAFENETAREABRUNES AR T @OT RIERE AR
AL TR ST U XA AL AEES T AARL ARG BMEIR, B
M, EEHAREBRESH —ANRENEATATREANGE TRk it
SEHARGEBA I A BRERGATRET,

EEFAREBRAT, “ARERE 58 OBEBRSTATRERLZERS
FeF XREPEFETEE: SNAEANF T ZIB BTG T X
PiE R (B BRI ER BT R AR S RARIINE Tl 28 T @i
F ).

Kk “RPRFF” GAROIERST. HETUARLARZFZH A (H]
o B IR B BT ), XEFF F 7 EFHe Goeddel, €Gene Expression
Technology: Methods in Enzymology185) , Academic Press, San Diego, CA
(1990)% Gruber # Crosby, {Methods in Plant Molecular Biology and
Biotechnology), Glick # Thompson %, % 7 &, 89-108, CRC Press: Boca
Raton, Florida, @154 L akd A ATk, AY 55 Q38 FHF BT
FIESFERN T MO TUERBNERENFT, ARALEFEBEEIRRT F=
KEFMFTHRIZTBRAINREGFI]. RAUBBAAR CER, REH
RGBT R TR ERE, JofFiiibE T mianissd. T2 % RREKF
F. EXPATRLEGAT FFILFE, ey T LbT. HETF.
RBRADTEINEZ R OSERERADTETA. EXHET ETH F49A
PR, KARBHTFRELLET. #HEAGF TESREGERBRMIZIRYG
AT F I —RAER TR,
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AR RO AT R A S EARIABIR, PAERE Ao/ KA IR F RL
AFEERAQBRST. 9T RAEMENTEFREEE THEMES S
EREPRAT, BRIZAAN. e, RLAXRBFL XA TIEA
WO 98/01572 F A ik 4t ik fe Bl e mi . i@ (RAFRRA
FERZBAR). BERLALE (L Romanos, 1992, Yeast 8:423-488;
van den Hondel, (1991) , {More Gene Manipulations in Fungi) , J. W.
Bennet & L. L. Lasure,%, 396-428 ® Academic Press: San Diego;#= van
den Hondel, C. A.M. J. J. (1991), (Applied Molecular Genetics of Fungi,
Peberdy) , J. F.% % 1-28 ® Cambridge University Press: Cambridge), 3
# (Falciatore %, 1999, Marine Biotechnology 1 (3): 239-251) ¥ &iX, ik
% mppAi e (R Schmidt, R.% Willmitzer, L., (1988) Plant Cell
Rep. 583-586; {Plant Molecular Biology and Biotechnology®, C Press, Boca
Raton, Florida, 6/7 %, 71-119 ® (1993); F. F. White, { Transgenic Plants) ,
% 1 %, “Engineering and Utilization”, Kung # R. Wu %, Academic Press

(1993 ) , 128-43; Potrykus, Annu. Rev. Plant Physiol. Plant Molec. Biol.
42(1991), 205-225 B H I AMHEAEF IRV FRE, GENBFIMLL
Goeddel, {Gene Expression Technology: Methods in Enzymology 185) ,
Academic Press: San Diego, CA (1990)F A #t—F #9it36. H b, LKA
ARG 5| T ARSI R A B0 E, 61301 A T7 BT RF A5 H T7T RE
B,

TAMER AR BHEALBESEORFERETANEARERESFE BT
FHBEARERZAEMTRAZGR. #R GBS TG ALEAKRA pGEX
(Pharmacia Biotech Inc; Smith, D. B.#= Johnson, K. S. (1988) Gene 67:
31-40). pMAL (New England Biolabs, Beverly, MA)fe4-H &5 € 413K & fk
A BB K S-45 4888 (GST ). ZF4E-E-446%a/if A &Gt pRITS
(Pharmacia, Piscataway, N3 . &3¢ H5 7R RS F G XKMATE LA
P& SE41 4 pTre (Amann %, (1988) Gene 69: 301-315)#= pET 11d #4k
[Studier ¥, {Gene Expression Technology: Methods in Enzymology 185) ,
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Academic Press, San Diego, California (1990) 60-89]. pTre #Hk#y ek B &
A FiBid 5 E RNA KRB F 44 trp-lac @& B3 T. A pET 11d
BhAZEEARARXATHEREGHREFE RNA KRS8 (T7 gnl) A4
T7-gnl0-lac @& B THR. ARFRESBYE LEHH BL21 (DE3) X
HMS174 (DE3)/E 1acUV5 B3 T3 FZEH FTABHFH T7 enl ARG ZE N
vk B ARR A,

EA AN EBERABRRAR i, X B ARG o X HATE
% ) pLG338. pACYC184. pBR % % ( 4= pBR322 ). pUC % 7| (4= pUC18
% pUC19). .M113mp %A%|. pKC30. pRep4. pHS1. pHS2. pPLc236.
pMBL24. pLG200. pUR290. pIN-III'""-B1. )gtll X pBdCl; #£FE & ¥
& plJ101. plJ364. plJ702 K plJ361; 3 J&AFE + 49 pUB110. pC194 X
pBD214; #ATH ¥ 49 pSA77 2k pAJ667.

EF—EhFEY, ARBRGBHREIREK, ATRESFHRE
Ak 8 5 4] @4 pYeDesaturasecl (Baldari, %, (1987) Embo J. 6:
229-234). pMFa (Kurjan #= Herskowitz, (1982) Cell 30: 933-943). pJRYS8
(Schultz %, (1987) Gene 54: 113-123)#= pYES2 (Invitrogen Corporation,
San Diego, CA). A THMAE (w2 KRAE ) HRAMES %X 04 van
den Hondel,( C. A. M. J. J. & Punt, P. J. ((1991), J. F. Peberdy %, 1-28 W,
Cambridge University Press: Cambridge & {More Gene Manipulations in
Fungi) , J.W. Bennet #= L.L. Lasure %,396-428 W : Academic Press: San
Diego )i tmFh iR 49 AR 2k, L A0IE A0 BEFFHARG) K H12H 2M. pAG-1. Yep6.
Yep13 & pEMBLYe23.

T R4 Ay )32 2] # R Ae B AR B e AL F 49 pALS1. pIL2 X pBB116
KAEM F 49 pLGV23. pGHlac'. pBIN19. pAK2004 X pDH51.

Foh, TMERAARREREZEAEL RBEF XEBBRFF. TH
FARFORRBET RETGRGHRRBREZKRELHE pAc £ FI(Smith
%, (1983) Mol. Cell Biol. 3: 2156-2165)% pVL % 7|(Lucklow # Summers
(1989) Virology 170: 31-39).

189



200480026517. 2 oo B ZE179/255T0

R BRRR R T RAZHERGE LA, AR AH FAARBEARA
A P #4405 £ 4= {Cloning Vectors) (Pouwels P. H.5 %, Elsevier,
Amsterdam-New York-Oxford,1985 ISBN 10444904018) % A ik, &4
BAZAEZEOY LKL RETANE Sambrook, J., Fritsch, E.F.f=
Maniatis, T., {Molecular Cloning: A Laboratory Manual) , % —}&, Cold

Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, NY, 1989 #9% 16 # 17 &,

Bk, REAAH—NERTETRAEY KL ABBRLSTERATAFIA
BERAGBIR, FRAATEINAKEREREAEE LT RE REFABE
P RIA,

B, REPH—AEHRF T BIEE BT REASEARIA
A ABELS T RAKRERMZRG B L@,

BRETEEEY, ABERARRENT XEBHFRERKRKLAT HATIR
RtgEd., —BAE 0CH 100C (4L 10CH 60C) ZHEGRET, AR
AN ESA KR (FAHABKEX). R (FAHAFMERAGHEX, B
FRIRY, RENTH X, kesidiss). HEAE (k3. &3, 43) 24
BiE LA AR A R RRBFRATEFMAY. S THREDEREABNE
M, BHRETCEBR. BARERZREAY pH ATARIFER (LHAHE
BAIEFAT) IRZ., TABXIER, FRhABRIELEZRLEY.
BRGT ALK BT RBERFFERITFEAL.

TABIFERAR BEG T EAENF 5 & FELGHANEFER, Hlde
BERER, BREA/RETIRENF. ARTALEREY., REAH
FE T AKX, FRXRELHT. To8932Hf0 B AT LF Chmiel
[BioprozeBitechnik 1, {Einfiihrung in die Bioverfahrenstechnik) (Gustav
Fischer Verlag, Stuttgart, 1991)]. Demain 5 (Industrial Microbiology and
Biotechnology, % —#&, ASM Press, Washington, D.C., 1999, ISBN
1-55581-128-0) # 3¢ #+ # & Storhas | & Bioreaktoren und periphere
Einrichtungen) (Vieweg Verlag, Braunschweig/Wiesbaden, 1994)]#94¢#}
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E—ANEHRFTEF, REATEHRLPEES THRBHEKR, I
SRR ERZEALRIEFHER T AN B BILE RS TRT.

AEPEFRFARKRS R F ik, RS RERKLARE L@
HMAE DR LB Y ER) ¥RIE,

BE—ANEHRFEY, FESROFTERERABBERYTREMEY,
Rtk b BERBAEFMEIE, FAELBEDEABIEIE., B, £—
ANEHRFEF, ARORBIAABREERFS —MEY (2REK A4H)
MBS T A MRS F A E S K.

BRART B, REBFR—%ABFF, EXRLEMWTREHEOR
Fo DNA % % 7 @fe4dt (44 DNA A3 (modulation)Ffpik ) LAE
27, Bl EARBFEEMN, Bk, BB, TBML. T kRBt
b, ADP HAERAL. kALK, B, BB, ZEAF., Kk, AR
FORN BRI IEEFAEFABRZTORIID — BT RO ERFREL
kAR LA AL ETF. RERXABAMEAREARG—ANLEE
FRBAHABEFEX, Al KBTS T EABEINESR. BT
REHBRARABEINCZRORTEASGHERSE, RAEYTELMR
EW-3-E: 35

HikiB L FL DNA EAFERLAM S K, #lde, HHRBEERE%
BT HAE#HER (m EXATRE), BERIABEI@RT (o LLATR)
FEZI ML T EER S K, RETIABLE By REARER
ARSI BE RGBT B TES K, BT EHEEEUN, Tl EAIFE
R BRI AR F A AL A % PRBK,

oS, TAREIE (FleN R mie) Yo ERTAENRE AT TS
F R RR S K, it T ARG RLATKR, 732K
“YNLO90W % & & # 3uAk R 4T3 4= SEQ ID NO: 2. 4. 6. 8. 10. 12. 14.
16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46.
56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86.
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88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114.
116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140.
142. 144, 146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166.
168. 170. 172 174. 176. 178. 180. 182. 184. 186. 188. 190. 192.
194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218.
220. 222. 224. 226. 228. 230. 232. 234. 236. 238. 240. 242. 244.
246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268. 270.
272. 274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296.
298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322.
324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348.
350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374.
376. 378. 380. 382. 384. 386. 388. 390. 392 &K 394 A& % Rk Ik,
A FUART AR TAREBRA, FIARAKASKRRIIEAE (FFRAAS K)
FE. RiEEETAR,

E—ANEHFTEY, REAVTREAFGRLPAHEERS T RETAL A
7 RGOS T A RABRT I 6 % K. Tk % BRI T AT
Eh, BAR, ZRRE (He@BdRGEERGEARILFER) RE@R
E M S KT A0 A BB F M el F 3 m,

E—ANEHRFEY, KEXAFALA 4 SEQIDNO: 2. 4. 6. 8. 10.
12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42.
44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82.
84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112.
114. 116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138.
140. 142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162. 164.
166. 168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188. 190.
192. 194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216.
218. 220. 222. 224. 226. 228. 230. 232. 234. 236. 238. 240. 242,
244. 246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268.
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270, 272.

296.
322.
348.

298.
324.
350.

374. 376.

69.

101.
127.
153.
179.
205.
231.
257.
283.
309.
335.
361.
387.

71 73.

103.
129.
158S.
181.
207.
233,
259.
285.
311.
337.
363.
389.

274,

326.
352,

276.

328.
354.

378. 380.
® SEQID NO: 1. 3.
29. 31. 33. 35. 37.

105.
131.
157.
183.
209.
235,
261.
287,
313.
339.
365,

75+ 77

107.
133.
159.
185.
211.
237,
263.
289.
315.
341.
367.

278, 280. 282. 284. 286. 288.
300. 302. 304. 306. 308. 310. 312. 314.

330. 332. 334.
356. 358. 360.

109. 111. 113.
135. 137. 139.
161. 163. 165.
187. 189. 191.
213. 215. 217.
239. 241. 243.
265. 267. 269.
291. 293. 295.
317. 319. 321.
343. 345. 347.
369. 371. 373.

336.
362.

115.
141.
167.
193.
219.
245.
271,
297.
323.
349.
375.

338.
364.

117.

143.
169.
195.
221.
247,
273,
299.
325.
351.
377.

340.
366

119.
145.
171.
197.
223.
249.
275,
301.
327.
353.
379.

290. 292. 294.
316. 318. 320.
342. 344. 346.
368. 370. 372.
382. 384. 386. 388. 390. 392 &K 394 FFiE F 5K,
5. 7. 9. 11. 13, 15. 17. 19. 21. 23. 25. 27.
39. 41. 43. 45. 55. 57. 59. 61. 63. 65. 67.
79. 81. 83. 85. 87. 89. 91. 93. 95. 97. 99,
121. 123. 125.

147.
173.
199.
225,
251.
277+
303.
329.
355.
381.

149.
175.
201.
227,
253.
279.
305.
331.
357.
383.

391 X 393 TR BR T4 A 2 KA AL AR 2.

E—ANHFAERFTEY, REAFHFRETAH XS SEQ ID NO:
47. SEQID NO: 48. SEQ ID NO: 49. SEQ ID NO: 50. SEQ ID NO: 51.
SEQ ID NO: 52. SEQ ID NO: 397. SEQ ID NO: 398. SEQ ID NO: 399
Fa/3 SEQ ID NO: 400 Frif L4 F 520060 % R 7E M, BAEH — kT
£, ALAFRAH K& SEQ ID NO: 47. SEQ ID NO: 48. SEQ ID NO:
49. SEQ ID NO: 50. SEQ ID NO: 51. SEQ ID NO: 52. SEQ ID NO: 397.
SEQ ID NO: 398. SEQ ID NO: 399 #=/3 SEQ ID NO: 400 Ffi& 34 5 3|
ARE IR, EF 20 RE Y. ik 15K 10. 4£i£9. 8. 7K 6. Fhik

193

151.
177
203.
229,
255.
281.
307.
333.
359.
38s.
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5K 4. LEFHLEI. EEFM L 2. EEEHE 1. Rk 04 EY
R B B T AE— BRI BRI,

E-ANEHRFEF, FBE15%. Kt 10%. £EFHES%. 4%,
3%, K 2%. AL 1% R 0%5) F 69 ERBRE B4 5 — 2R BRI
K.

BE—ANERFEY, EAFFIFHEAT 20 REY . Hik 15K 10. &£
%9, 8. 7H6. EHESRI. LEFRAEI. EEERL 2. EEEHK
1. mHL 0 ANMRAR,

MREMBOERTFINROIAFINGZ T, R FFIAFT
SEQ ID NO: 47. SEQ ID NO: 48. SEQ ID NO: 49. SEQ ID NO: 50. SEQ
ID NO: 51. SEQ ID NO: 52. SEQ ID NO: 397. SEQ ID NO: 398. SEQ ID
NO: 399 #=/% SEQ ID NO: 400, FHRE=FFHZILBRNREHF 2 AL
AW EOR T ZEARERT . T8 Xaa RESSEA £ FRT
H BB, A4 SEQIDNO: 47. SEQID NO: 48. SEQ ID NO: 49. SEQ
ID NO: 50. SEQ ID NO: 51. SEQ ID NO: 52. SEQ ID NO: 397. SEQ ID
NO: 398. SEQ ID NO: 399 F+/3 SEQ ID NO: 400 Ffi& -3 $h— e b sl ,
RE|T F7 £ PR RAB, TAFUT IR RRARABRATET
B1BF 7 32FFRARKRBGHILSFFIHT. BE THRF A5,

1% 4o TR E & Vector NTI 34+ € 8.0, InforMax™,Invitrogen™ life
science software, U.S. Main Office, 7305 Executive Way,Frederick, MD
21704,USA #9484 AlignX 3k4F (sept 25,2002 ) #4Trost: s FEestpbst:
HairFHa: 10.0; oM H 0.1; ST 5 kst HoirFiie:
10.0; svEMpHa 0.1; o5 B4 8 REABRIEM: blosum62;
#EK#ZEL: GPSNDQEKR; ##KRE: 05, £A4 540 £AHKL
2% 1, JEHKEAEAEA Vector NTI 6.0 (PC ) 24 € (InforMax, 7600
Wisconsin Ave., Bethesda, MD 20814 ) & MAZ B R % KA 7| Z 18] #4951
Bl —HE 4, MEZFAZEAYE—HE iR s T a4 15,
B0 AR 54 6.66. R M % ARE) —HF & ik A 698 0 3T 3 454 10,

194



200480026517. 2 oo B ZE184/255T

Lo eiah 0.1, AL EAKEZALKALE. AT S Erest
(Clustal W J-3% ) #9B 8§, $20 37344 10, S0 @M 5% 0.05 4
blosum62 4EM#9 0.05.
E—ANEFHE®RFTEF, REPNF R OERGELA R HHEBD R
EDRFUERFINEARNER, E—ANEEFETY, FFERLAS KiE
F—AREANAREABE ST SEQID NO: 2. 4. 6. 8. 10. 12. 14. 16.
18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56.
58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88.
90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116.
118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140. 142.
144. 146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166. 168.
170 172. 174. 176. 178. 180. 182. 184. 186. 188. 190. 192. 194.
196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218. 220.
222. 224. 226. 228. 230. 232. 234. 236. 238. 240. 242. 244. 246.
248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268. 270. 272.
274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296. 298.
300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322. 324.
326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350.
352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374. 376.
378. 380. 382. 384. 386. 388. 390. 392 X 394 Fri&F3]., E—AE#k
FEF, $HRBEITZ TS, 6. 7. SRIANREB. #HitiBE$F 10, 15,
20, 25 & 30 MNRAKER. L EFHRL S T 40. 50 X 60 N EAREK 5T SEQ
ID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32.
34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72.
74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104.
106. 108. 110. 112. 114. 116. 118. 120. 122. 124. 126. 128. 130.
132. 134. 136. 138. 140. 142. 144. 146. 148. 150. 152. 154. 156.
158. 160. 162. 164. 166. 168. 170. 172. 174. 176. 178. 180. 182.

195
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184. 186. 188. 190. 192. 194. 196. 198. 200. 202. 204. 206. 208.
210, 212. 214. 216. 218. 220. 222. 224. 226. 228. 230. 232. 234.
236. 238. 240. 242. 244. 246. 248. 250. 252. 254. 256. 258. 260.
262. 264. 266. 268. 270. 272. 274. 276. 278. 280. 282. 284. 286.
288. 290. 292. 294. 296. 298. 300. 302. 304. 306. 308. 310. 312.
314. 316. 318. 320. 322. 324. 326. 328. 330. 332. 334. 336. 338.
340. 342. 344. 346. 348. 350. 352. 354. 356. 358. 360. 362. 364.
366. 368. 370. 372. 374. 376. 378. 380. 382. 384. 386. 388. 390.
392 X 394 FTiE /5|, FFEAKANEZKRAFIREBLRGT 80% K 70%
HREBKEHF SEQIDNO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22.
24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62.

64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94.

96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120. 122.
124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144. 146. 148.
150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170. 172. 174.
176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200.
202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222. 224. 226.
228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248. 250. 252.
254. 256. 258. 260. 262. 264. 266. 268. 270. 272. 274. 276. 278.
280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300. 302. 304.
306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326. 328. 330.
332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352. 354. 356.
358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382.
384. 386. 388. 390. 392 X 394 FTiE %], HMERZT 60%X50%, £
ARG T 40%R30%, EEFHEREGT220%R10%HR A, £F—
EaFEFY, FFEZKARE SEQIDNO: 2. 4. 6. 8. 10. 12. 14. 16.

18. 20. 22. 24, 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56.

58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88.

196
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90. 92. 94. 96. 98. 100. 102. 104.

118.
144.
170.
196.
222,
248.
274,
300.
326.
352.
378

86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112.

116+
142.
168.
194.
220.
246.

120.
146+
172,
198.
224,
250.
276.
302.
328.
354.
380.

118.
144.
170+
196.
222,
248.

122. 124.
148. 150.
174. 176.
200. 202.
226. 228.
252, 254,
278. 280.

.304. 306.

330. 332.
356. 358.
382. 384.

126+
152,
178.
204.
230,
256.
282,
308.
334.
360.

386. 388. 390.

120, 122. 124.

146. 148.
172. 174.

150.
176.

128.
154.
180.
206.
232.
258.
284.
310.
336.
362.

126.
152.
178+

198. 200. 202. 204.
224. 226. 228. 230.
250. 252. 254. 256.

130.
156.
182.
208.
234.
260+
286.
312.
338.
364.

128.
154.
180.
206.
232,
258.

197

106.
132.
158.
184.
210.
236.
262.
288.
314.
340.
366

108.
134.
160.
186.
212,
238.
264.
290.
316.
342,
368.

110.
136.
162.
188.
214.
240.
266.
292,
318.
344.
370+

112.
138.
164.
190.
216.
242,
268.
294.
320.
346.
372.

114.
140.
166
192.
218.
244,
270.
296+
322,
348.
374.

392 X 394 Frid 7 5 40 %,
E—ANEEFTEY, KXW ERAA LT RADIRAT S F7] 2 —,
B—ANRHETEF, KRR S BRRR TS Ao 4555 2% G AW ),
FEAHmIeT KA., E—ANERFTETRALATEHALAHBES TR
AEAT R Ry THAN Z K, HEEHYRESE,
BE—AFHEGTEFY, REPATBEEDRLHHRTRTH @it
At % AR, ik $ IR RE A BT ALK P F ik e A B o F %4,
HFEABE-AREANARARE AT SEQID NO: 2. 4. 6. 8. 10. 12.
14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42.
46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82.

130.
156.
182.
208.
234,
260.

132,
158.
184.
210.
236.
262.

134.
160+
186.
212,
238.
264.

136.
162.
188.
214.
240.
266

138.
164.
190.
216.
242,
268.

116+

142,
168.
194.
220.
246-
272,
298.
324,
350.
376+

44.

84.

114.
140.
166.
192,
218.
244,
270.



200480026517. 2 oo B ZE187/255T

272. 274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296.
298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322.
324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348.
350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374.
376. 378. 380. 382. 384. 386. 388. 390. 392 3 394 Fiif 7| &4 5 7).
EH—E#FEF, HFAKKAEKRY SEQ ID NO: 2. 4. 6. 8. 10.

12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42.

44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82.

84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104..106. 108. 110. 112.
114. 116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138.
140. 142, 144. 146. 148. 150. 152. 154. 156. 158. 160. 162. 164.
166. 168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188. 190.
192. 194, 196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216.
218. 220. 222. 224, 226. 228. 230. 232. 234. 236. 238. 240. 242.
244. 246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268.
270. 272, 274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294,
296. 298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320.
322. 324, 326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346.
348. 350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372.
374. 376. 378. 380. 382. 384. 386. 388. 390. 392 =X 394 Fiik 5|40
B EFH—FKHFTEFY, FFERLA S KE—HAF 100%.99.999 % . 99.99
%\ 99.9%RK99% . E—AEHFERF, ATid% KR SEQIDNO: 1. 3.
5. 7. 9. 11. 13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37.
39. 41. 43. 45. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77.

79. 81. 83. 85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107.

109. 111. 113, 115. 117. 119. 121. 123. 125. 127. 129. 131. 133.

135. 137. 139. 141. 143. 145. 147. 149. 151. 153. 155. 157. 159.
161. 163. 165. 167. 169. 171. 173. 175. 177. 179. 181. 183. 185.

198
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187.
213.
239.
265.
291.
317.
343.
369.

189.
215.
241,
267.
293.
319.
345.
371.

191.
217,
243.
269.
295.
321.
347.
373.

193.
219,
245.
271.
297.
323,
349.
375.

195. 197.
221. 223.
247. 249.
273. 275.
299. 301.
325. 327.
351. 353.
377. 379.

B iZ A% BR T % AL 04 Fr 5| 4L AR, .

E—AEHFEY, KEAFZELA 4 SEQID NO: 2. 4. 6. 8. 10.
12. 14. 16. 18. 20. 22. 24. 26. 28. 30.
44. 46. 56. 58. 60. 62. 64. 66. 68. 70.
84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112.
132, 134.

114.
140.
166+
192.
218.
244.
270.
296.
322.
348.
374.

116.
142.
168.
194.
220.
246-
272,
298.
324.
350.
376+

118.
144,
170.
196.
222,

1248,

274.
300.
326,
352.

120.

146.
172.
198.
224.
250.
276.
302.
328.
354.

122.

148. 150.
174+ 176.
200. 202.
226, 228.
252. 254.
278. 280.
304. 306.
330. 332.
356. 358.

378. 380. 382. 384.

199.
225,
251.
277
303.
329.
355.
381.

152.
178.
204.
230.
256.
282.
308.
334.
360.

199

201.
227,
253.
279,
305.
331.
357.
383.

124. 126. 128.

154.
180.
206.
232,
258.
284.
310.
336.
362.

203.
229,
255.
281.
307.
333.
359.
38s5.

205.
231.
257,
283.
309.
335,
361.
387,

207.
233.
259.
285.
311,
337.
363.
389.

209. 211.
235. 237.
261. 263.
287. 289.
313. 315.
339. 341.
365. 367.
391 = 393

32. 34. 36. 38. 40. 42.
72. 74. 76. 78. 80. 82.

130.
156.
182,
208.
234,
260.
286.
312.

338\
364.

158.
184.
210,
236.
262.
288.
314.
340.
366.

160+
186.
212.
238.
264.
290.
316.

136. 138.
162. 164.
188. 190.
214. 216.
240. 242.
266. 268.
292, 294,
318. 320.

342. 344. 346.
368. 370. 372.
386. 388. 390. 392 =X 394 P& & &
i RB A HEMN S K, FEE—AREANAREB. K3 F 5. 6.
7. 8 R 9/NAIER. HikiBITZ T 10. 15, 20. 25 X 30N ALABKR. £ 5
EHRES T 40, 50 % 60 NMREBMR A FIEAFF], {285 84418 4%
T 70% 64 R AR R A T AR A5, EHRAEKT 50%, £ FFHRBIKTF 30
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%K 25%, EMXEAT20%K15%, H£EEREKT 10%.

AP FPRAHGRE “BAR” = “FK” TELHK., “BK” FRAL
BRREY (REABFT] ), FRFESTFHRAKE. B EROAT
SRR, ARELPRROIES KRGEFESM, flleEii. T
Bt BEBAF. XA OB R REERERRELNGAT —ARS
MR ABREMY (CEHFERRALARF) 2K, LA58%4
(Substituted linkage)VA B ARARIR ke b HALMEAF (LR RARIERRL A
61E4h ) 89 % Bk,

BRMAAN B, “OBH” R Gt FRIBBRYTFREAY
EWRSERRSA BT EL DNA FH A L 064 @R R AL F A R et
I F BT IRR AL FW R .

“REARSH mMR” HARECEALASKRGHF, L+ 2R
ARRRXRELFLE MmO Ay 4B, E—ANEHRFEF, “AAX
SR MR —EOFESFIRTH30% (FTE)FREQR” 4417,
FARAAKT 2 20%49 “FREAR. EEREIKT L 10% & “FHEE
R” FREBKT Y 5% & “FREAR”. KiZ “FTE£EOQR “BAEI
RAZRNZRG SR, THFERKNA S KEFLERERHRSH, Tk
ARREHIERKL, FEFEDTRORHFNNERRE 20% « EHhsk)
F 10% « FJRMENTF 5%. “BEARESHARFNERRLLFHT 8
REBAFEFA, ¥ RLHA L BRAEEG KA AT X GLFITRR L
FHRT OB, RiE “BERRSANFNRIIMFHNR CESHIK
T 30 % (FF) 9FINARRERLA S BRILFHFGHF, HRikI&T
20% #GIFRARRIEARL A R FEWR . B BHAIKT 10% WL
HRIERK A S BRILFEW R FRMREIKT 5% HLFIAERRIERLA S
RACFEMR . BREGERTETY, TEOBARILEMERRSEA
RBRTFEERLRSROR —A W TREOR. RBIFABKF4E
KRR,

ALPEREBRERKEAN T %, $KRXEFHKiLSH S SEQID

200
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NO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32.
34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72.

74, 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104.
106. 108. 110. 112. 114. 116. 118. 120. 122. 124. 126. 128. 130.

132. 134. 136. 138. 140. 142. 144. 146. 148. 150. 152. 154. 156.
158. 160. 162. 164. 166. 168. 170. 172. 174. 176. 178. 180. 182.
184. 186. 188. 190. 192. 194. 196. 198. 200. 202. 204. 206. 208.
210. 212. 214. 216. 218. 220. 222. 224. 226. 228. 230. 232. 234.
236. 238. .240. 242. 244. 246. 248. 250. 252. 254. 256. 258. 260.
262. 264. 266. 268. 270. 272. 274. 276. 278. 280. 282. 284. 286.
288. 290. 292. 294. 296. 298. 300. 302. 304. 306. 308. 310. 312.
314. 316. 318. 320. 322. 324. 326. 328. 330. 332. 334. 336. 338.
340. 342. 344. 346. 348. 350. 352. 354. 356. 358. 360. 362. 364.
366. 368. 370. 372. 374. 376. 378. 380. 382. 384. 386. 388. 390.
392 3K 394 P RBABF 7| A4 R R BABRTF], MRk d /iR
SEBTRFRALAFEENESD. BARFSRLEAHRITENGEHEH
. ik, REAFEER % KEARS SEQ ID NO: 2. 4. 6. 8.

10. 12. 14. 16+ 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40.

42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80.

82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110.
112. 114. 116. 118. 120. 122. 124. 126. 128. 130. 132. 134, 136.

138. 140. 142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162.
164. 166. 168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188.
190. 192. 194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214.
216. 218. 220. 222, 224. 226. 228. 230. 232. 234. 236. 238. 240.
242, 244. 246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266.
268. 270. 272. 274. 276. 278. 280. 282. 284. 286. 288. 290. 292.
294. 296. 298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318.

201
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320. 322. 324. 326. 328. 330. 332. 334. 336. 338.
346. 348. 350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370.
372. 374. 376. 378. 380. 382. 384. 386. 388. 390.
A8 ) 4 R BUT 5

H I, ZBRTARA A FTHRE TR 5 S REABA T, &
BHBAT 5 REAGERY THETRE T £ (KL A KL TR
PRFEHTLRR). B, #2RKEA GBFBRT I RAYGREABRSFS], AT
AR A5 L5 SEQID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22.
24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60.
64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92.

96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120.

124.
150.
176.
202,
228,
254.
280.
306.
332.
338.
384.

126+
152.
178.
204.
230.
256,
282
308.
334.
360.
386-

% 40% .

%

128.
154.
180.
206.
232,
258.
284.
310.
336.
362.

130. 132.
156. 158.
182, 184.
208. 210.
234. 236.
260. 262.
286. 288.
312. 314.
338. 340.
364. 366.

134.
160.
186.
212,
238.
264.
290.
316.
342.
368.

136.
162.
188.
214.
240,
266.
292,
318.
344.
370.

138. 140.
164. 166.
190. 192.
216. 218.
242. 244.
268. 270.
294. 296.
320. 322.
346. 348.
372. 374.

142,
168
194.
220,
246.
272,
298.
324.
350.
376+

340. 342. 344.

392 & 394 Fi =

144.
170.
196.
222,
248.
274.
300.
326.
352.
378.

146.
172.
198.
224,
250.
276.
302.
328.
354.
380.

62.

94.

122.
148.
174.
200.
226.
252,
278.
304.
330.
356.
382.

388. 390. 392 3% 394 FiiXA REABF I Z—FREHKEVAHY 35
45% . 50% . 55%. 60% . 65% K 70%, KL E V44 75%. 80

85% 3K 90%, FEMLEEVL 91%. 92%. 93%. 94% X 95%, &

EFFEHREEVHI6%. 97% 98% . 99% R F F. KREPKLE $ RKiLE
EHE)—FHALPNELERRAITRGEN, ALRMKLEN S KOS 4
ik (AP HREHT) 5SEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15,

17,
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57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87.
89. 91. 93. 95. 97. 99, 101. 103. 105. 107. 109. 111. 113. 115.
117. 119. 121. 123. 125. 127. 129. 131. 133. 135. 137. 139. 141.
143. 145, 147. 149. 151. 153. 155. 157. 159. 161. 163. 165. 167.
169. 171. 173. 175. 177. 179. 181. 183. 185. 187. 189. 191. 193.
195. 197. 199. 201. 203. 205. 207. 209. 211. 213. 215. 217. 219.
221. 223, 225. 227. 229. 231. 233. 235. 237. 239. 241. 243. 245.
247. 249. 251. 253. 255. 257. 259. 261. 263. 265. 267. 269. 271.
273, 275. 277. 279. 281. 283. 285. 287. 289. 291. 293. 295. 297.
299. 301. 303. 305. 307. 309. 311. 313. 315. 317. 319. 321. 323.
325. 327. 329. 331. 333. 335. 337. 339. 341. 343. 345. 347. 349.
351. 353. 355. 357. 359. 361. 363. 365. 367. 369. 371. 373. 375.
377. 379. 381. 383. 385. 387. 389. 391 =K 393 &94% F B A 5| L X4
FERA 5| R HEF B T AL o BB T 7).

Aibde KR migids), AAPH SR TRALEFRFETARSE
BA 5 E5 SEQIDNO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24.
26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64.
66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96.
98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120. 122.
124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144. 146. 148.
150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170. 172. 174.
176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196. 198. 200.
202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222. 224. 226.
228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248. 250. 252.
254, 256 258. 260. 262. 264. 266. 268. 270. 272. 274. 276. 278.
280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300. 302. 304.
306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326. 328. 330.
332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352. 354. 356.
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358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378. 380. 382.
384. 386. 388. 390. 392 & 394 [, Hsk, &% KEA L5 SEQID NO:
2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32. 34.
36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72. 74.
76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104. 106.
108. 110. 112. 114. 116. 118. 120. 122. 124. 126. 128. 130. 132.
134. 136. 138. 140. 142. 144. 146. 148. 150. 152. 154. 156. 158.
160. 162. 164. 166. 168. 170. 172. 174. 176. 178. 180. 182. 184.
186. 188. 190. 192. 194. 196. 198. 200. 202. 204. 206. 208. 210.
212. 214. 216. 218. 220. 222. 224. 226. 228. 230. 232. 234. 236.
238. 240. 242. 244. 246. 248. 250. 252. 254. 256. 258. 260. 262.
264. 266 268. 270. 272. 274. 276. 278. 280. 282. 284. 286. 288.
290. 292. 294. 296. 298. 300. 302. 304. 306. 308. 310. 312. 314.
316. 318. 320. 322. 324. 326. 328. 330. 332. 334. 336. 338. 340.
342, 344. 346. 348. 350. 352. 354. 356. 358. 360. 362. 364. 366.
368. 370. 372. 374. 376. 378. 380. 382. 384. 386. 388. 390. 392
X 394 T EBEBFFIFREE DS AL 35%. 40% . 45% .« 50% « 55%
60%. 65% 3% 70%, KL E V4 75%. 80%. 85% XK 90%, FFhiLZE
Y25 91%. 92%. 93%. 94% K 95%, HEFKEE LV 9%6%. 97%.
98% . 99 % R E HHRALBRTF].
AWRBEABAF], TAER e EX PR B —E x XAEBAF 7). 1%
F Needleman A Wunsch 2% Smith & Waterman B2 SR T4 L. B
Sk B F AT Bk 0942 5. ST AR A 425 PleUp (J. Mol. Evolution., 25,
351-360, 1987, Higgins ¥, CABIOS, 5 1989: 151-153 ) R4tk #4254 Gap
F= BestFit A F|Hu b5 5, © 7145 £ F Needleman & Wunsh #5 F-3x(J.
Mol. Biol. 48; 443-453 (1970) ) #= Smith & Waterman ( Adv. Appl. Math. 2;
482-489 (1981)) #9F-i%k. AAEF AR GCG k4 €, ( Genetics Computer
Group, 575 Science Drive, Madison, Wisconsin, USA 53711 (1991); Altschul
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% (1997) Nucleic Acids Res. 25:3389 £ BT ) 89— 4. EMALRER
550 E LA Gap 45 TRMEF 5| B RET et E. BB 5
HEEE A T A TARERE: StoRE: 8. KEMRE: 8. FHEAR: 2912,
FHy4hEe: -2.003.

ARER S RGEDERIFSCHESA U TRREBAFFIGK, FFRRE
B 5k AL S R RLIAF RATEM % AR REBF 5], #lde SEQ
ID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32.
34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72.
74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104.
106. 108. 110. 112. 114. 116. 118. 120. 122. 124. 126. 128. 130.
132. 134. 136. 138. 140. 142. 144. 146. 148. 150. 152. 154. 156-
158. 160. 162. 164. 166. 168. 170. 172. 174. 176. 178. 180. 182.
184. 186. 188. 190. 192. 194. 196. 198. 200. 202. 204. 206. 208.
210, 212. 214. 216. 218. 220. 222. 224. 226. 228. 230. 232. 234.
236. 238. 240. 242. 244. 246. 248. 250. 252. 254. 256. 258. 260.
262. 264. 266. 268. 270. 272. 274. 276. 278. 280. 282. 284. 286.
288. 290. 292. 294. 296. 298. 300. 302. 304. 306. 308. 310. 312.
314. 316. 318. 320. 322. 324. 326. 328. 330. 332. 334. 336. 338.
340. 342. 344. 346. 348. 350. 352. 354. 356. 358. 360. 362. 364.
366. 368. 370. 372. 374. 376. 378. 380. 382. 384. 386. 388. 390.
392 K 394 I~ RARAFFIRLRREORGBARSTF, ARG
HEAR Y TERGRLYN ERIRLAF IR % RIAL AT L
ARR S RRALRF RPER % KE R KEQR, FRAEY —F
ALK RS RRARLAF EITAER B R E M.

—R Y, AM (REE) FHIHL (P RR) FldekEH 5. 10, 15,
20. 30. 35. 36. 37. 38. 39. 40. 50. 100 X & % AAEH ZKRAA L
HEV—FALA S KRRALEIAF ETIER 3 BRE) MR R AL 8 45 3R 2R
EA. wit, TRABRLEFARAMNELTHET 2L KRGt
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EWRY, TR EFRAITELGE .

BUEALPRBES T TRIRZEZREGR, FTEREESREA SEQ ID
NO:2. 4. 6. 8. 10. 12. 14. 16. 18. 20. 22. 24. 26. 28. 30. 32.
34. 36. 38. 40. 42. 44. 46. 56. 58. 60. 62. 64. 66. 68. 70. 72.
74. 76. 78. 80. 82. 84. 86. 88. 90. 92. 94. 96. 98. 100. 102. 104.
106. 108. 110. 112. 114. 116. 118. 120. 122. 124. 126. 128. 130.
132. 134. 136. 138. 140. 142. 144. 146. 148. 150. 152. 154. 156.
158. 160. 162. 164. 166. 168. 170. 172. 174. 176. 178. 180. 182.
184. 186. 188. 190. 192. 194. 196. 198. 200. 202. 204. 206. 208.
210. 212. 214. 216. 218. 220. 222. 224. 226. 228. 230. 232. 234.
236. 238. 240. 242. 244. 246. 248. 250. 252. 254. 256. 258. 260.
262. 264. 266. 268. 270. 272. 274. 276. 278. 280. 282. 284. 286.
288. 290. 292. 294. 296. 298. 300. 302. 304. 306. 308. 310. 312.
314. 316. 318. 320. 322. 324. 326. 328. 330. 332. 334. 336. 338.
340. 342. 344. 346. 348. 350. 352. 354. 356. 358. 360. 362. 364.
366 368. 370. 372. 374. 376. 378. 380. 382. 384. 386. 388. 390.
392 K 394 FTRZ G RATRILE Y EHERIF S LXREGF LR E AR
BEER, RERORTRREZTREXFNE, THRILETEGRTY AL
FEHBRTHRIEKT HSFARETE RAA LGB ERE M,

FlARAKA S RRALPFEITIER $ R HITRERGETHEER
B AR 4R PR A M4, XS R TR RAURBEARAAR B 5 sy, £
F X s RS R XA AE], TRAIR KK ANERS T3 K"
A RAGAREAFAREARAREZARNERY TREALN S Ky
FHHMRELHRS, ARZHAFHNAWHGFTER. FEF/RTAKE.

BT E LA T AR GIEATR R Z Y, LIEEYASRBIZHLF
Wyfo R KA QRSN T 1] F AR TAEE TR @Ry, =
B ARL AR mie T A egaT. ik, EWh BRABRAS YR EIKE
REAB, HHUREBREZHARLEAH XN HmILE S,
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REPLRBEHRARBEES.

AXFEA “REEAH” X “BEEEH” OS5 FRLTFTLAEZN (&
FRUEEFUREGH) REeTFaRIENRLRoFALERLTREY
% BRH RN S K.

E—AE#kFEF, EAHESEQ ID NO: 2. 4. 6. 8. 10. 12. 14.
16. 18. 20. 22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46.
56. 58. 60. 62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86.
88. 90. 92. 94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114.
116. 118. 120. 122. 124. 126. 128. 130. 132. 134. 136. 138. 140.
142. 144. 146. 148. 150. 152. 154. 156. 158. 160. 162. 164. 166-
168. 170. 172. 174. 176. 178. 180. 182. 184. 186. 188. 190. 192.
194. 196. 198. 200. 202. 204. 206. 208. 210. 212. 214. 216. 218.
220. 222. 224. 226. 228. 230. 232. 234. 236. 238. 240. 242. 244.
246. 248. 250. 252. 254. 256. 258. 260. 262. 264. 266. 268. 270.
272, 274. 276. 278. 280. 282. 284. 286. 288. 290. 292. 294. 296.
298. 300. 302. 304. 306. 308. 310. 312. 314. 316. 318. 320. 322.
324. 326. 328. 330. 332. 334. 336. 338. 340. 342. 344. 346. 348.
350. 352. 354. 356. 358. 360. 362. 364. 366. 368. 370. 372. 374.
376. 378. 380. 382. 384. 386. 388. 390. 392 X 394 FHIABREARE
R ENFERENEREOAR (=2K) RIBEHFERALAZ REARLPF %
RS BARS R EABRAFNG SR, T+ “ERLXPZR R “H
ZR” RIGEA HRELP S RARKLERRERGEE R REBF 7|6
2K, it 584 SEQID NO: 2. 4. 6. 8. 10. 12. 14. 16. 18. 20.
22. 24. 26. 28. 30. 32. 34. 36. 38. 40. 42. 44. 46. 56. 58. 60.
62. 64. 66. 68. 70. 72. 74. 76. 78. 80. 82. 84. 86. 88. 90. 92.
94. 96. 98. 100. 102. 104. 106. 108. 110. 112. 114. 116. 118. 120.
122. 124. 126. 128. 130. 132. 134. 136. 138. 140. 142. 144. 146.
148. 150. 152. 154. 156. 158. 160. 162. 164. 166. 168. 170. 172.
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174. 176. 178. 180. 182. 184. 186. 188. 190. 192. 194. 196. 198.
200. 202. 204. 206. 208. 210. 212. 214. 216. 218. 220. 222. 224,
226. 228. 230. 232. 234. 236. 238. 240. 242. 244. 246. 248. 250.
252. 254. 256. 258. 260. 262. 264. 266. 268. 270. 272. 274. 276.
278. 280. 282. 284. 286. 288. 290. 292. 294. 296. 298. 300. 302.
304. 306. 308. 310. 312. 314. 316. 318. 320. 322. 324. 326. 328.
330. 332. 334. 336. 338. 340. 342. 344. 346. 348. 350. 352. 354.
356. 358. 360. 362. 364. 366. 368. 370. 372. 374. 376. 378. 380.
382. 384. 386. 388. 390. 392 & 394 PR EARARAN LB FEHLY
SHRAKRKERFRNG S K, Pl reTXFHrREMFRE THRXTE
A EaMm.

ERAZaF, KiE “FRESE BERALANIRLAT ET%
e % ke “Re$ AK” REFRSMAD LREL, EFMAFFIARKES
e A5\ BB e, TH “HbZ K" BEERALAYREALNA
TR S KA N 333 C 3%, Hldw, E—NEHRFTETF, #BETEH
GST-LMRP #4&%4, AT ARLAHRRLAGT EEA G S KRG T 5
GST A 78 C shaks . XH RS RO T HARALATHYGRAL AT &
T A R 6 % ke sk,

EF—FZHFTEF, BEZRAANFMSAFRETAINEALASZK
RAKPF R FEAGER, EXdmImie (5l dilshhzImia)
v, THRIEAFBETHFINRRZRKLAAYRALAFT HFRAN S K
t R IE ARk, e X, E A ARFheai A atXER
R4y (3T & Kermode, Crit. Rev. Plant Sci. 15, 4 (1996) 285-423 #§4zi&
BEF A AEHK), Pk RE IR, @miet. TR EXRQRK (e
PR, rHEK. BJAR). RSN EIR. REAAR. AWM. . SRMAY
Bk, BB RAH Y mIe T 6 AR TR0, KL MRE) 6545
B A RY Okt iE T RREERRBAF T, Bl REE RGBS 5| 1A
ik Epea ARt iR F. RepAZENNIREF IRV EHR

208



200480026517. 2 oo B 2E198/255T0

BAEMHIEAFITHEARS REPERESTAHREBUFILAFERE
Z—H M ERE,

K% AT A TH DNA BERFERLAGHESRBEEE. Hlde, &
ERS KA G DNA H BREFABRAIEAZEE R, FloBidE
B PRk XA %A Tk, RAIMAEENAAF AL KR, EY
AME SRR RS BB E AR LR R AR, TRALE
MR 3% )16 DNA S B Reae A E. b, TRAMET it
AEABREY PCR ¥, XFAHANMEELR R RZ A TELEKHF
TEAFERSGEBAFING LA R BR (W44 {Current Protocols in
Molecular Biology) , Ausubel %%, John Wiley & Sons: 1992), ts), #
B4 % CRRAFRSITY (Hlhe GST 3 k) t4 R A HIK, TH AL PHB
HF BRI REBRMN TG RSN RAEGFIERNEHE,

el TR ESEL T EVEFPITERE ARG R G BN
E R4t FAAVEH KT (Olszewski, Proteins 25 (1996), 286-299; Hoffman,
Comput. Appl. Biosci. 11 (1995), 675-679 ). 4%/ & & F 7 & o4t AL
AT 0 0 IR Ao B & AR R B9 #) R A= 86 F 947 ( Monge, J. Mol. Biol. 247
(1995), 995-1012; Renouf, Adv. Exp. Med. Biol. 376 (1995), 37-45 ), 1%/
A E AR AR T E A B F EAMKA TR SR AL A S KR AL A
EPARA SRS L RHREESR TR At LA T ERZ R 48 B4
A 4%.& (Fassina, Inmunomethods (1994), 114-120). E4AFHRZA K
ok 6§ S B EMA AR E TFARAHREK, #ld=/& Berry, Biochem. Soc.
Trans. 22 (1994), 1033-1036; Wodak, Ann. N. Y. Acad. Sci. 501 (1987), 1-13;
Pabo, Biochemistry 25 (1986), 5987-5991 ¥ . &t HEMHpHTEIFaI4ER
TR T4 e H] & AL A& E R R H R BRAE Y (peptidomimetics). %
FORRRBABRA I QIR ENDTAEFTHBEMERELR

( Benkirane, J. Biol. Chem. 271 (1996), 33218-33224). #l4v, ¥ &5 %k1F
MAEFH Q RARAAELSHALNEG AR KT SR BLEAWIS
BB RETREEARRK, AAREHZREBERYGY FEE %
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( Banerjee, Biopolymers 39 (1996), 769-777 ).

A A G v e R E R LS E FRAHE AR (Zhang,
Biochem. Biophys. Res. Commun. 224 (1996), 327-331 ). .78 1142 dy i 4
& BRI 2 AL R KB M 406 LB FHAR B = & 6910 e- (Blame e sk
S BT ) RERXALP RO REENRRIY . F& KRS E
X EMFERLERA RN A TFIAA AR, #lio & Ostresh, Methods in
Enzymology 267 (1996), 220-234 #= Dorner, Bioorg. Med. Chem. 4 (1996),
709-715 A Fr#iA.

Wt TRARZAREGR G ZEA/RBRERABZT AL AT AR
& % v 0 KA 3 37 4] - (Rose, Biochemistry 35 (1996), 12933-12944;
Rutenber, Bioorg. Med. Chem. 4 (1996), 1545-1558).

st TRARKAEORGZ R/ R REEMPRALA L KRE LK
MRESBTHIEALLGERZRIOTEESRMEREFLBATHRE
K. Blde, TRFTAZNA S KRGFRT SFRHT L LR T 69 REH
BAAR G RABEARR S A EREH S K, Fh S R AR X
R BR G 5 AL Tp it LA R FHE MG RIK.

AEA—AF#RT REPG B FEECALA S BRI (FiEEa
REEF R BRRAL) HHK,

TAEAALPARREETAY (Rt ) TERFHBELT AT
RHEY P HEHREAY S Rfhm Al XERETELLERE. %
FETARR A BRI ARIARA B, 4o Fab. Fv 3 scFv F &F. £ 4%
FAR A L KA T Kohler #= Milstein, Nature 256 (1975), 495,04 &
Galfr6, Meth. Enzymol. 73 (1981), 3,64 K 4l&, L o3& BB me s
B B K IR E IS 6 I m b Rk A,

b, AR KA IRAARRIE R R TiEi$4E A #)de Harlow F Lane
“Antibodies, A Laboratory Manual”, CSH Press, Cold Spring Harbor,
1988 F A ik 64 7 ik AT, TRA ZFAREAT AL A KO R RBILIRF R,
B RALF B R ZFEAOR (B EEBENT ) 96K, VAREREHERKA
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EO A LR HILEY. Bl T1E R BlAcore A4 FRAHREFER
FEBRSER AR LERE, FAFTFHREGLELERELATEARK
15 69 "2 B AR LR £ — L & (Schier, Human Antibodies Hybridomas 7
(1996), 97-105; Malmborg, J. Immunol. Methods 183 (1995), 7-13). &%
SHAT, RASRENGESARE LB/ AR S RAAFH.

E—AREFEFY, REARTROUERLABRYTHEAFIIHR
SR SHT

AR R KK o/ RE MG T B A RARBEARAR s, FF@FEH doit
Rk A H] R B B e BOUR %R 6K B IUBRIESE, 41de RNA
FH (RNAi) R B3HT TR, “EX4E” 848 DNA £-F F 54 mRNA
HEYME R, “AX4” adh B34 ZAMGHE A7,

Hob, THEIAERAKLPERS TFHRAPTREBRINTR B RE
I Fo/ R FE M, BLIh, T RIAAF A B 4G 2 RS SR BT E M A IR,
EOR LSBT T A iEAR (Famulok M F= Mayer G (1999 ) Curr Top
Microbiol Immunol 243: 123-36) RILRRIAKA B REEEHIK. FFEX
B EF 8 F XA TR FRBEARAR 2408y, Bl3e, F) A @I0HK scFv L
KREZREGHGBEAY T ATHYEE A ZQRHEFM (Owen M ¥

(1992 ) Biotechnology (N Y) 10 (7): 790-794; Franken E % (1997)

Curr Opin Biotechnol 8 (4): 411-416; Whitelam (1996 ) Trend Plant Sci
1: 286-272).

“R” BByTas5%BEaME “EX” BEHTEZAMIZF
BUF5, #ldmb R4t cDNA 4T 4HAE TARE % mRNA 3 T4k,
Eh, RXEBRYSTFTRELSHEESENEBERYTLEE. RABRHSTTSH
BTARAEPSERRARKLAT ETRANEREALNHBRS T EN B

(RERHEB LS THAM%) Lik, IRSHISEA. Bb, ROUERSY
FTE5RKAHERS T HHFERT 5] 6 %A% “GBR” R, K& ‘%
R” BORETRBEEBARENEATOEEEFIIR. I, RAHEZ
BT ERBARELPSZRIAL AT ETFEAN S RGBT BRAF T Sdkt
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8 “ERBR” B, KiEF “FRABR” %A RGN REFRALEB Y
SF 35 (BPaARA 5°F 3 EEFR ).

R G R LR % IREG LR 5, ST AR 4B Watson #= Crick s A Best
BT R R ARXZE ST .

BB T T VvAL S RE B 6 R ALK R F ik PR R T
mRNA # T ¥E%BR L4k, 28T H R 52 mRNA %48 R R IELHD R
B —3HR B FAZF R, Blde, RXEHFBETIAL AT mRNA &t
4 b B B RIREA, KA FRFRGKE TR A Fl Iy 5. 10, 15.
20. 25. 30. 35. 40. 45. 50. 100 3% 200 MZHFBL.

T AME R RARR st ik, FIRALE S R AL B E R ALY
R XAZE., Blde, AR R ARG G5 B R &P 545 69 4% Bk
B RE LB (Bl e B X EAZL B ), RIS e A A TR 5SS
F 6 A WA R M BIR G R L AR XA B ) T i b SRR AR S Sy AL M, 1)
S0 AL ) AR BEBR AT £ D Ao AR A HBR. TUAR T2 A RSB
BYIE AN BB BR KB €L % S-BARER . S5-I RER . 5-RAREE. 5-ALik
FI . REEE. HE%. 4-TBLRER. 5-(FEEALEATR)RER. 5-%
ATRERETFTR2-BAF. SSRAFTARATRRER. RERFER.
B-D-¥3L¥E XK queosine. KRFH. No-FRMIRZA ., 1-FHL L2d 1.7
AREH. 2,2-=FHRE R, 2-FRBRES, 2-FREZA, 3-FE 05
" S5-FRMER. No-MRB%, 7-FHEZob, S FRRATRRER,
5-F S RA T H2-FRER., B-D-HEMHEKL queosine. 5-FARELKAT
AR, 5-F RBESRER ., 2-FAEANG-F R IRBS . fogr-5-84
Z B (v ). wybutoxosine. R . queosine. 2-FAIEE . 5-F X -2-5
FRBeg . 2-FRBRERR . 4-BRREE . 5-F R . RER-S- BB TR
BE . FREE-S-R TR (v). 5-F A 2-BUEE, 3-3-REA3-N2-BEAR)
FRERE . (acp3)w A 2,6-—RAE%. FI, TUEARRLFE (B
NAZERSER E 6 RNA K35 B 9 BB R L F 6, TXALARRA)
W BT 2 B o ey REBAR R A = £ BB
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AEPEAEBLY FBERLTFHRIBEE, AT ENEEERA
S ALK K B % BKE) mRNA Fo/R A F 4 DNA & X R4, Al deid ity
4R Fo/RBEFWHZERAOMNRE, TR KREA L mbERRE
EMEAY,

T vAE AL F AL B BR B AMY ARG A AR, B 3ot TS5 DNA &R
4EAREE A R B AT, B IRH KA T AR B R SATR
R, TMEMHEA S TR St ale R B R AN T RIRBREALES

(H)4eiB i35 MR BT RRIR L L0 E RAAREZEI R AR
FLE). RIS FATAMERA AL TR RRBEF| M. AR
FRERGHRARE, REFEXERLSTETREEZ. FREIAZ(E
ALY ) BE TS T @ EARM R,

BEX—%#%FEP, REPAGRIABESTH a3 A FMEBRIT. o
W AEF ML EST 5 L4 RNA BARSFFREERA, A F5FHR -7
R, BEHAEZAFIT (Gautier C %, 1987, Nucleic Acids Res 15:
6625-6641). R X HFTETACLS 2°-0-F AHAEZF R (Inoue F,
1987, Nucleic Acids Res 15: 6131-6148) =k #-4 RNA-DNA X445 (Inoue
%, 1987, FEBS Lett 215: 327-330).

IR Z AR XS TET B, “HBB” 4500 HBREEE MY
AL RNA 9-F, L8 i 5 A 24K 692448 (4 mRNA).
A 8% (45)4e Haselhoff #= Gerlach, 1988, Nature 334: 585-591 *} #4i£ #94& %
KAZLEE) T F TS E %A KL A% RS mRNA A6 riE
mRNA #5E13%F ., TAARL P RGBRLAF xR RO RGEE S
THEBRT T I E, RERBRLARKFNFTESBNFRFIIGE
B BB R AR K A % BRRARK A 7 kA6 5 RGBS T EA 4
FH A, Hlde, TUAMEWEE £ (Tetrahymena) L-19 IVS RNA #)
P4, P BT BT 5] 58] 69 % A mRNA ¥ 94 H 85
5| AL, A B4 Cech F 4 U. S. Patent No. 4,987, 071 #= 5,116, 742 . %
9, RAARLAH SKRAERLAFEFTEA ZKY mRNA T A FM
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RNA 2~ FEFiad EA K7 REZHNME/LE RNA. R H 4
Bartel, D.#f= Szostak, J. W., 1993, Science 261: 1411-1418.

AERYRA S TFLEOEIHGERY T, LA E5LBREARR
BESK (HlF3 5 2 F T IARERL TR T ZEZGEKRAT) &
HBRAFI AT R (Bl B FfyRgizT ) L4 (Hldef RFLI1E e
Job X B FH=ZFrEM) HHBRAFF . —& L Helene C (1991)
Anticancer Drug Res 6 (6 ): 569-84; Helene C % (1992 ) Ann NY Acad Sci
660: 27-36; Maher LJ (1992) Bioassays 14 (12): 807-815.

I AL AL R RBEMEATHRARLAS KR, RELAFE P&
AZK. AEABRY TFERAKAFEFRANEEY> THAHEARGE
B =4 7 Pt 34k RNA 5.

B i34t RNA AP A B 695k (4E RNA F3£; dsRNAi) £5h4.
BEEE, AL R AWK (#ldo Neurospora. 2L &, E3B. &, BX.
A R BRI IBIN) F OA $ R4 (440 Matzke MA ¥ (2000)
Plant Mol Biol 43: 401-415; Fire A % (1998) Nature 391: 806-811;
WO 99/32619; WO 99/53050; WO 00/68374; WO 00/44914; WO 00/44895;
WO 00/49035; WO 00/63364 ). 5 3, RNAi L4 4] %= Tchurikov % [J. Biol.
Chem., 2000, 275 (34): 26523 - 265293 EFA R E (Hle KHAFH ) Tip
FIRBRLGA A TR, Fire 53 RNAi LEF LA “RNA” Tk, f£uh
LEBRG LR T AR AT LB RFE, ARG RFHELTE
BHRAFATABRERARE (Hlde, AL HEHALHER) BF

(Schweizer P % (2000 ) Plant J 2000 24: 895-903 ). dsRNAi # k24
TRIB-F AR B 4 R 6 EAMER Sxt 54 7] AL AT R K B KK 64 3
Bl FTEAENER 548 E G 3%R X EARIEFAM ( Waterhouse PM %

(1998 ) Proc Natl Acad Sci USA 95: 13959-64 ).

Tuschl % ( Gens Dev., 1999,13 (24): 3191-3197) 27 RNAi F &8
ERBEARKE. PHREKEFZILEREPHFF 655, £ F Tuschl
FO T T RAABRBEAAR o F 69453
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- A TRBIFHER, HiZBFITEAEET S 6 5% 3 IEE R A
BEEREFATHRIR, BAHXLRRGAHADTEERLESEILE, RNAI
Fol X iRl A RZAHHEERATRIIRZRIEZHMEHA;

- kR BFATE A 69 mRNA AUG 23 % AT T4 50 2] 100 nt ( = 4%
FEAME) XK

- RERBINE T4 dsRNA ( =34% RNA) AFTAFAF %, B
AR B RETHAFIER KR,

- RIRT 8 G/IC 2 AEZERTF 30%FH 1 F 70%, RIFE 50% L4,

- ¥2 mRNA 7T §6 69 — R4 M4 RNAI 7 5 KR &2 HE1K.

EL4E 5 dsRNAi F &5t 4% SEQ ID NO: 1. 3. 5. 7. 9. 11. 13. 15.
17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37. 39. 41 . 43. 45. 55.
57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77. 79. 81. 83. 85. 87.
89. 91. 93. 95. 97. 99. 101. 103. 105. 107. 109. 111. 113. 115.
117. 119. 121. 123. 125. 127. 129. 131. 133. 135. 137. 139. 141.
143. 145. 147. 149. 151. 153. 155. 157. 159. 161. 163. 165. 167.
169. 171. 173. 175. 177. 179. 181. 183. 185. 187. 189. 191. 193.
195. 197. 199. 201. 203. 205. 207. 209. 211. 213. 215. 217. 219.
221. 223. 225. 227. 229. 231. 233. 235. 237. 239. 241. 243. 245.
247. 249. 251. 253. 255. 257. 259. 261. 263. 265. 267. 269. 271.
273. 275. 277. 279. 281. 283. 285. 287. 289. 291. 293. 295. 297.
299. 301. 303. 305. 307. 309. 311. 313. 315. 317. 319. 321. 323.
325. 327. 329. 331. 333. 335. 337. 339. 341. 343. 345. 347. 349,
351. 353. 355. 357. 359. 361. 363. 365. 367. 369. 371. 373. 375.
377. 379. 381. 383. 385. 387. 389. 391 =X 393 K BT 5| Ao/ Fl &
W R R AR A A A, HE AR WO 99/32619 F FTiE, dsRNAi 7 %A
HTFHGEHR LT FE, REAERREFT R EIANED T, AAGHIIAM
P e (TR ek, 248, BERMFT), 712818 SEQID NO: 1.
3. 5. 7. 9. 11. 13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 33. 35.
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37. 39. 41 .

43. 45. 55. 57. 59.

61. 63. 65.

67. 69.

71+ 73. 75~

77. 79. 81. 83. 85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107.
113. 115. 117.

109.
135,
161.
187.
213.
239.
265.
291,
317.
343.
369.

111.
137,
163
189.
215.
241.
267.
293.
319.
345.
371,

139.
165.
191,
217.
243,
269.
295.
321.
347.
373.

141,
167.
193.
219.
245.
271.
297.
323.
349.
375+

143,
169.
195.
221.
247,
273,
299.
325.
351.
377

119.
145.
171.
197.
223.
249,
275.
301.
327,
353.
379.

121. 123.

147,
173.
199.
225.
251.
277,
303.
329.
355.
381.

149.
175.
201.
227,
253.
279.
30S.
331.
357.
383.

125.
151,
177
203.
229,
255.
281.
307,
333.
359.
38S5.

127.
153.
179.
205.
231.
257.
283.
309.
335,
361.
387.

129,
158S.
181.
207.
233.
259.
285.
311.
337.
363.
389.

131. 133.
157. 159.
183. 185.
209. 211.
235. 237.
261. 263.
287. 289.
313. 315.
339. 341.
365. 367.
391 X 393

VARSI /AR A MEEAERKO AT RBEFRGRE RNA 0F
(dsRNA 4-F ). A FHEMASEQIDNO: 1. 3. 5. 7. 9. 11. 13. 15.
27. 29, 31. 33. 35. 37. 39. 41 . 43. 45. 55.

17. 19. 21. 23. 25.
57. 59. 61. 63. 65.

89.

117.
143.
169.
195.
221,
247,
273,
299.
325.
351,

119.
145.
171.
197.
223,
249.
275.
301.
327,
353.

121.
147.
173.
199.
225,
251.
277,
303.
329.
355.

91. 93. 95. 97.

123.
149.
175.
201.
227,
253.
279.
305.
331.
357,

67.
99.

69.
101. 103. 105. 107.

125. 127. 129.

151.
177
203.
229.
255.
281.
307.
333.
359.

153. 155.
179.
205.
231.
257.
283.
309.
335.
361.

181.
207.
233.
259.
285.

311.

337.
363.

216

131.
157,
183.
209.
235.
261.
287.
313.
339.
365.

133.
159.
185.
211,
237.
263.
289.
315.
341.
367.

71+ 73+ 75. 77. 79. 81. 83. 85. 87.

109. 111. 113. 115,

135.
161
187+
213.
239.
265.
291.
317.
343.
369.

137.
163.
189.
215,
241.
267.
293.
319.
345.
371,

139. 141.
165. 167.
191. 193.
217, 219,
243. 245.
269. 271.
295. 297.
321. 323.
347. 349.
373. 375.
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377. 379. 381. 383. 385. 387. 389. 391 X 393 X —REF Aheyinas
5| %t R G AR R RNA 5 FF, H& RNA 42 —5F &y
BT A AR, B —4% RNA 5 5AMEM 2V RS BRAFI AR
AR .

Kig “RAAF” ¥ E5%kF7]48k, dsRNA AF|LTEHAHEAN. %
BAF|BRE, 12457 A XNH HEK., Kk, #FH dSRNA “F L
8 5EXRZABRITFIGE S HRHSIEINE (R B4 HSHBAF 54
EAMEZ ] ) ok EZ X R RMEZBE D 30%, KEEDV 40%. 50%.
60% . 70% 3K 80%, HEMELZE Y 90%, KAk 100%. P ERAKE
XEE Y 10 Mk, HEED 17, 18, 19. 20. 21. 22. 23. 24. 25.
26, 27. 28. 29 3 30 AMmJk, AL E S 40. 50. 60. 70. 80 3 90
AaaE, MMEKEE DS 100, 200. 300 K 400 MR, ZALEE Y 500,
600. 700. 800. 900 MM £ % aRA R E ) 1000 X 2000 MR E FHmA. £
AZAR S —RLEGFRFTET, FoPROKEEE 17, 18. 19. 20.
21. 22, 23. 24, 25. 26 & 27 AR, 4Rig 20, 21, 22. 23, 24 & 25
e, RikiX 48 55| ESHHFAEY . HKikH 200 £ 800 s 494K
KAFia A HILDHY, RAELEEDY. BF. LAXBE T,
{feEtidh st R TR . EEPERT KA RNA AP 4o 42455 Rnase 111
Bty Dicer EA MM A4 % siRNA ( = /42F#H RNA). %o, “EK
AR 497 dsSRNA LT LA b 53R S A5G R R XY X HERA 5

(#l4e 42 400 mM NaCl, 40 mM PIPES pH 6.4, 1 mM EDTA F 50C
70°C# 4T 12 £ 16 B ).

dsRNA T — &R 3 £ R FBRA AR, suIl, TAAESTIE-BEEE
FHBEEFEME OB, Blde, KA RNA #BEB BT SMes
B A RRARRT 67 XSATEM. AT A6 3038 i3 3 LR B 64 7
PEHEATRRE] 69 7 X FEATI840. X 26 B 3 — F 1845 8 F A F42.8 X RNA
W7 R TR,

dsRNA @4 &, RTLRFoBiIMFASRTL.
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4% dsRNA £H# 7 2 —45. A 3)EAF RNA 23R g B LAY
RNA #846HITHR. AE—H. BHELAMEGFILE, HXERNFF)
TR EAT] (HK) RAREFH RO L LM, KRk, &5
57T A RNAF, PFEAATF ALK dsRNA BER T 4%, %4 dsRNA #4#
B T OB A Hl e TALEETRERBRFBMALET. oF
dsRNA #) B &4t E e XY 7 #7804, XTUASFHFXE L.

RNA SR TR mEsI R mpe A&, 4= WO 99/53050 F Ff
7, dsRNA £ Tt d “EX” #HHE “EL fo “AL” 4 (FlRsd
F) mOSLFaM. Kk hF E4M) dsRNA &4, BAECIIREEZL
BMBARLE R CSFERILEIAME,

1% A F AT B 7k, 45 dsRNA“R L K A L7458 R dsRNA
A 4§ EAMEM AR EBAZEART L (Bl AdBFRL) BAIHEY
AEE P, AR dsSRNA H9H4R k. |

TAREENERE S —AFE NG EH dsRNA I, BXE (#]30,
FAEAE Y 5. 10, 100, 500 3K 1000 NN ) =T 7|42 2 A 264 B4,

o E3GiE 8, Tl RERE A KEIK, dsRNA 5 SEQ ID NO: 1. 3.
5. 7. 9. 11. 13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37.
39. 41 . 43. 45. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 7.
79. 81. 83. 85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107.
109. 111. 113. 115. 117. 119. 121. 123. 125. 127. 129. 131. 133.
135. 137. 139. 141. 143. 145. 147. 149. 151. 153. 155. 157. 159.
161. 163. 165. 167. 169. 171. 173. 175. 177. 179. 181. 183. 185.
187. 189. 191. 193. 195. 197. 199. 201. 203. 205. 207. 209. 211.
213. 215. 217. 219. 221. 223. 225. 227. 229. 231. 233. 235. 237.
239. 241. 243. 245. 247. 249. 251. 253. 255. 257. 259. 261. 263.
265. 267. 269. 271. 273. 275. 277. 279. 281. 283. 285. 287. 289.
291. 293. 295. 297. 299. 301. 303. 305. 307. 309. 311. 313. 315.
317. 319. 321. 323. 325. 327. 329. 331. 333. 335. 337. 339. 341.
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343. 345. 347. 349. 351. 353. 355. 357. 359. 361. 363. 365. 367.
369. 371. 373. 375. 377. 379. 381. 383. 385. 387. 389. 391 3 393
KL B R ML —HBBRA 7 AR F M8 HF AL 100% 555 Fl—
M, B, AAHREFERBRIEARERE. FEERANAFL
SREAENATRE. A, #ld=4 §—FFLE BT SEQID NO: 1. 3.
5. 7. 9. 11. 13. 15. 17. 19. 21. 23. 25. 27. 29. 31. 33. 35. 37.
39, 41 . 43. 45. 55. 57. 59. 61. 63. 65. 67. 69. 71. 73. 75. 77.
79. 81. 83. 85. 87. 89. 91. 93. 95. 97. 99. 101. 103. 105. 107.
109. 111. 113. 115. 117. 119. 121. 123. 125. 127. 129. 131. 133.
135. 137. 139. 141. 143. 145. 147. 149. 151. 153. 155. 157. 159.
161. 163. 165. 167. 169. 171. 173. 175. 177. 179. 181. 183. 185.
187. 189. 191. 193. 195. 197. 199. 201. 203. 205. 207. 209. 211.
213. 215. 217. 219. 221. 223. 225. 227. 229. 231. 233. 235. 237.
239. 241. 243. 245. 247. 249. 251. 253. 255. 257. 259. 261. 263.
265. 267. 269. 271. 273. 275. 277. 279. 281. 283. 285. 287. 289.
291. 293. 295. 297. 299. 301. 303. 305. 307. 309. 311. 313. 315.
317. 319. 321. 323. 325. 327. 329. 331. 333. 335. 337. 339. 341.
343. 345. 347. 349. 351. 353. 355. 357. 359. 361. 363. 365. 367.
369. 371. 373. 375. 377. 379. 381. 383. 385. 387. 389. 391 X 393
RAEF B2HZ—F 5] 49 dsRNA, TR T#HH 5 — LR A8 6§ R K,

BTFRRTZFAEY (Hlletidy) IR FEHFIIRRE, T
REERI BTG RAES W ALY FTREZERTY, RTERRRT
LI RAFHINZ—RAF 269 dsRNA #)REE L e+ &
THEAAFAGER . KEXFHFERFHNTHATHER ALY dsSRNA
2F.

dsRNA T ERA KIS K. Ak, TH4%#H dsRNA &5 DNA & 55
NB|RBEF, MERREEE Y —ANEREHAM (FlpshT. ik
F. REKT. TEARZAK, SREBMET) B4 T. ELHF M
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HARETIP s, $BRTBRILRELEY, L—FE2H A TFALE
B A,

dsRNA T A LF R BxA R, Ab, THA®ME RNA RAOBRHHK
RNA B48 (#)3 T3. T7 & SP6 RNA R4-8 ). F-F RNA 4RI &R k8
HEFEOARBE (WO97/32016 . US 5,593,874 . US 5,698,425 .
US 5,712,135, US 5,789,214, US 5,804,693 ). ks if if4b 5 KB4 R4
dsRNA E-FAZ| @M. A8 REWKRI, THwHEATRR, K. @K,
EM XXk F ikt a4e, W B RERESN T TEEH4 5. dsRNA T
HEF ARy XBLmest A (FeFAS| @em ).

RNAi 7 %A #3e R I RA R e3R8 K, BbERRAR LB AF
RAEB KA TRAERAGEREFMOARL AN F K. SIMERRARIK
AAREBHARARAN S T

K, KL 5] A dsSRNA iﬁ%ﬁﬁ%%%lﬁ?ﬁﬁ T,
HFEETXTHITH#HA,

AEPHH —EHRFREAFR AR AR I XE I @i (Fle i3
KRB, KA ARKAY . SEXREYBRRERRHEYALR RS
AEMEY) 5%, Laaid. ARSI MWBR T FARL AR
B AR. REXABRREALAEERST.

ARERGH—FHH5 REFRBRE LS IRE IR (FloAER
BAzmie, REHARMEY. $AREYBRIELRADELERIEE
B4 ) $i5ik, LaiEaadh. Hh @RI mWER FFARLAEER
MR, REPBKRER T W QO AEEBRMBIRT BB STIALHR
BT, EFFANERYT. HBRAEK/RBRTELS LR ZRE
e A EaYy. BAGIEETY, AFANHERST. BBMAER
Fa/REBAR T F KRR RIEE 4.

ERALEFEF, wREXBEDHHHH X, NETEBEHELRR
FEAEmLFEEGHE MR, HHEE. BB TR, . E .
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RARKT, BRI .

AKEEBAGIEERERELEZFELREY @0, BHERK
HYWEE, [EEARLE (HlERERY. ERERY) KL LEHRE
HALY .

BERFTHEHH—RAAERFTEY, TES@EGHES R (FloEX)
——JL Falciatore %, 1999, Marine Biotechnology 1 (3): 239-251 &} ¥ 5|
X ——R B FHEY G W (6l 0FF FAHAU oW ) F REBBST.
W R AR L aIEL P HEER Becker, D. [(1992) Plant Mol.
Biol. 20:1195-1197]4= Bevan, M.W. [(1984), Nucl. Acids Res. 12:8711-8721;
Vectors for Gene Transfer in Higher Plants; in: Transgenic Plants, 1,
Engineering and Utilization, Kung #= R. Wu %, Academic Press, 1993,
pp. 15-38] P A9 AR &k, —AHAR KL AR LA N Hellens, R. [(2000),
Trends in Plant Science, % 5 No.10, 446-451.

TiB W F AR R B AKEK DNA IINRBRAZ B, KE

“HAL” Fo ‘BT QRBEOREF, HRRALFHAEECES S
AT EETmiet IINSNREES T (Fl3e DNA) 6930F 7 ik, Q68
2535350 z&waé%#—mm DEAE - #] RAEN-F-4945 3. PEG A-F-1985 5.
FeRist ik, RRBRRE. REFEFTENFUHB. LFILEIETRE.
A 'I‘#%f{t.miém}i@@a%iﬁ% e b iE 4 7.7‘5:']' B F Sambrook %
( {Molecular Cloning: A Laboratory Manual.) , % 2 #&, Cold Spring
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, NY, 1989)vA & H A& £ 6 F Hr4e{Methods in Molecular Biology),
1995, # 44, Agrobacterium protocols, Gartland # Davey %, Humana
Press, Totowa, New Jersey.

1 7 BT i ) T 340 RN 40 48 AL M) D0 OB AR AR 6 7 SR R B AR
EiALHAY, A A BLER T -5 DNA B RA KRS
1. BRRAEYH B AW FE——ERABERFHT R LF
3. /£ DNA BRVBE TB. RESFRHENFOARES. L&RF

221



200480026517. 2 oo B ZE211/255

ik $3& F4)4= B. Jenes %, (Transgenic Plants) ,% —%, Engineering and
Utilization, S. D. Kung # R. Wu %, Academic Press (1993) 128-143 %
Techniques for Gene Transfer # Potrykus Annu. Rev. Plant Physio. Plant
Molec. Biol. 42 (1991) 205-225. F T & X694 B M) B ARMRE 5. e iE A
HACARE RATE 984T, #de pBinl9 (Bevan %, Nucl. Acids Res. 12
(1984) 8711). MG T X —BARGRATA T A T3 Loy X LMY
AERMGHY, BEEHEY, FleBmAeet b XBeet b RAERA
HERY, MBAEGENIERATESR., RERBLATH GHDHEAHH)
4= Hofgen #» Willmitzer 7 Nucl. Acid Res. (1988) 16,9877 + #5i&, X tsh
s-4aF F. F. White, {Transgenic Plants), % 1 #, Engineering and
Utilization, S. D. Kung ## R. Wu %, Academic Press, 1993, 15-38 W 49
“Vectors for Gene Transfer in Higher Plants”.
HRERBERLARANEBER T WRARELAEERYT. BRIz
BRI, A X et i AR RA A4, Loy T8
R ARG E LMY mEr, RA Y RMRBERINR DNA 5 20 #4
#HARFE( IR E B8535 ), TBR TR R IABRRA R 6945 FBK,
AR A FR E R, BERBATEEL (I LR, Fled
AEHHE) HEARS B AR —RIAG Z@ie., YT RLHEFIFLS
BT AREN e EHBERE TR AT, H A E iFEH )
Jo B AAE R BABR (Fo B-FFAEHBE. urad3 R ilv2) £ REZRABLE
B egtric. SR AER. ofp AAMRARRGIFCEAHZASELY.
FEATIEAr EXRB| AR T AR FTREAR, EFAREARTIEEARG
FHI B TG HAR KR TR k. Hob, RATREIRCHHERY
FTAERBARLA S RXRT EFTIER % BREGHBRST AR —HAKF 3]
NGB EAMRAE LB BRT I, TAfldo@ i F LT THLET
FrsI N B e mie (4]0 ¥b T TiaFiet) @A E hilemiets ).
BT — BB RTINS AR E LA EE R H A fFeLk
B (EFHNZNRAEETFRFRENAEGER ), RLAIANBBRNFTER
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F| Mo fd ) L8 R BRI AR R B R K., — NN FELI AL
Ak, REAF R REA BARKREATHA, —ARBERLPHHER,
B oNABAFCAR., KRN HMAES (REEAYHELTAR) 2%
AABIR, s FRHAGHAGEL, BAAREBFTREZHRIER—NE
HBEREEREY T-DNA ¥AF. BTl e OREHY b &
RirieAE., EF—FEF, FRARESHAKETY, FE5EERA
Fib (C4etd Ac/Ds) BAR. HAARTUAEHEBETRER, XAFAR
F 4 i B A G A BRA SRR B B RAR R AR, AXBHAT (%10
%), HETERHEEARNEH LB I@RAREFZR. EHS—%iF
WF, $$EFHREBREGEE, AXBEFLTF, SHEE RN RIFR
ABH, AMADFPEETERERUNIEFTHRAYTRRESHN T X, F
—H ARG FEARR T ot T A G, STARMMATUE LR, %
A C 4B IF6 R %A T4 d] Crellox 2%, Crel Z-EMALTF loxP A7 Z
B 5 69 E 4B, do RATICEA E AL E loxP F7IZ ], CERASLER
FRIATUHEARER. FAATHARLS HINHIX. FLP/FRT # REP/STB
% % (Tribble B, J. Biol. Chem., 275, 2000: 22255-22267; Velmurugan &, J.
Cell Biol., 149, 2000: 553-566). =T A ARK 94K BF TS 245 7 M 24
HHEMEEE P, Kb FEARELTAATHAEN BT, AdfmH.

AT AL ARBEARG RGBT CsnF X (Fldedl B A6t
K R Aee R RBERHBERT, MEESEGRRATER) AT
ﬁ%%%,ﬁﬁ%ﬁ%,#m@%kﬁ%ﬁ% Wk, 2K, BE R
. K&, DE KRB B HE. EFE. GEXK. BA. KA.
LAE, ME, FH. turnip rape. MR, BE. KE.RE. B, FF
H. B ZEARESHRA. BRFERGF, 455200,
XK E. A, ERGHEY. ABRRER, 2R, AL, BR. BE. AT,
A, BLRRTT 2.,

RT3 (S FAEA TEAYE ) KR@miaish, TT At 5
Asmympe (FANZKXFAHERT) Hmie. EZFLT, L7374
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RARHMEF FASEZRHEY. Ak, flef RAFGLEGHFGFHFT,
FAE e BR o ai Ak, FFANm S K 6 X F 9 M IRAF AT T ( Feldman, KA
#2 Marks MD (1987). Mol Gen Genet 208:274-289; Feldmann K (1992). C
Koncz, N-H Chua #= J Shell % ,{Methods in Arabidopsis Research)¥ Word
Scientific, Singapore, 274-289 R ). B#XKF XA T ERX XRAEF Fo A 1Lty
RAGAEE T T 425 (Chang (1994). Plant J. 5: 551-558; Katavic
(1994). Mol Gen Genet, 245: 363-370). &, HANAKGF EAHELTHE
FEBRLBBGFTE, o RN Fik, ELEBENHTAELT,
B RATHE BBRAZIRE T TEHEY (Bechthold, N (1993). C R Acad
Sci Paris Life Sci, 316: 1194-1199), faf “RERN” FEgHERALT, LT
RS ERABERANLBGRAE ERAE—LENEE (Clough, SJ und
Bent, AF (1998). The Plant J. 16, 735-743 ). ¥ 3:3p 5 046 X B A+ F £ A #F
WL PARTAMR, BEEMRAFFH TR, HXLEHTAREHLAR
HFFRe, AIMEREUTAERAFY, BARKESZ BEHTREFA
A, XY R T BIRNH AR ALRE. —&iE T Klaus ¥,
2004 ( Nature Biotechnology 22(2), 225-229 ) ¥ B =BT ¢ 7 ik T i T 44k
AEENHAA, BT, BHEHEUGFFIF LT E R AR Reg M EAH
F|Z 8 g FAC R R —A LR, XERRMES T R RS
ERRKRZY. CEBAT AR UM RREL, BAETHE
Bock (2001) Transgenic plastids in basic research and plant biotechnology.
J Mol Biol. 2001 Sep 21; 312(3): 425-38 3 Maliga, P (2003) Progress
towards commercialization of plastid transformation technology. Trends
Biotechnol. 21, 20-28. RiL &ZRF T RAFCRARIAT X6y a4 4
BRI, PRk T B AAF0 A F 4 (Klaus %, 2004,
Nature Biotechnology 22(2), 225-229 ).

Z @A Y T AR i RARBRBEARAR &ty BT A 7 i F
4. BHHGFETRLTIES. D. Kung #2 R. Wu, Potrykus 3 Hofgen #=
Willmitzer #§ 3 #K.
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Ht, REPEFGREAA AL ARBEMER. RXPABRLSTREAL
BB ARG S

Bk, AL AP BALTE H AL A IS R RAE G B AT 46 A B 49 48
B, PR AR AR T el ENIL R TR akFRE mGEE, F
o KRR RGBT RLXAHEBMER. REAHENST. FALA
HBEARGAERE R S RO B B KA EOREDELS ROZR
5F. 9FLEREH, BRIEHTHRBLERSERS. Flo, T
AEREY, BREERE, Flod TaRIEDNRLRESTRABHAL
R FARILENRE. EARAKARAQREMTHGRERN S K
ARAPRIEGTFABRAGALEIBRI, BRAEDRLRSTALA
ZHRHAEMHERRSG. EOE5RLAFEHAET EXF.

“$ R B (Hldek FE4H RS TAZBLYT. BEMERREK
KR T RBBRLST . BRI IR EY ) HBLEFRTET
AWGFTR R, EF

BT, K

b) 5B A7 A Kt BN EAERFT], BT, K

¢) (a) #= (b)

TEFEERRAARERBITTEF HRAT T B, BHGE6H%
B, Fhn, K. BERBANREMEFBREL RRAHFTEHER
BAERFPHERPEREEIAETEARALEY, AEARALENEL
B, ik (EVH4) RE THEBEA T GRAREAIE, RLES AER
B3 —m, BEAFKEZ V45 50bp 9545, ik £ 500bp. AL E
Y 1000bp. #FLAKiL ZE Y 5000bp.

BB ERRGAERN AL Fik (PFE) #TEMHE, RRA
AHEEE——Pl R REENALAROR DT HREEARARYN
A ——BRABARERAE., XBFikoEMBE (USS5565350;
WO 00/15815; #JL_EX ).

B, BT AL mie. UL SAYRATm (i) RELfblE
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FEOR, FIRBFREOQRORELFE BT R,

R, HARTERERALABBETENELADEAREFHRRL
E L, ERAFH5RXRA T A ARG Fo/ R R R A7 64 A 744645 .
ik, AR/ FELEEBARLAFT ETRAGHEREZARREGFE
REREERA, CHRWBBARERF R, RMEFRY. HREXT
RBEE 8, RERABEELSHAREHFT],

AEXAFRAGRE “HEARHY” THFEELREPDGEN, Flie
T,» Tov T FESHESH#HRR BC,. BC,. BC; fEiimiX, Hit,
AL AL RHEYTRIEF O XIS MR EIUARFES GRL N
HAREY, HAREYETREIFHELARBY mIRER. KELRALE
Rk A AL AL REDAFGHEREYAH. EHA et
ARGV A AR oy L, SEFHBIS, Bl=fF. of. 5.
S, E. M. RE, E. BB GHLAR. Feb. obaE. KGN
YR, FHE R AR g A XA AREY /AT AT - EEAEHEY
8 b fe3E .

FEATARAR AL A IRAF 3L T Al TG T A7 £ F XY
B A A 2 04 B AR B A5 M 6 S54GRS A/ T R TR AR ) AR X
AT BAYF SINANR 4. XA QD LR RL RIS, R
ARG TR LSRRI BT RLA. ik, KLAR
W L&A TS A, PR FE S T IARARBIEARAR St
AT AT ik d b, REAM A — KRG R LTRGBS TAELR
RALFF AT kT EZEA RGO T A @ILF R AL G4 BT 64 A
7.

EHRNRANERTEFY, RLPKEY . Bimie. Hh@mie. H
Y. WAEMIAHMELE ARG,

Et, RE\AAHA—FTAFAEAT E) —FARALAGEERLS>TF. BB
MBARBAGELAR A A B, WY, A8, Ry (Flotid
A4, BT, BRF) R AR EEYRTEEWGEEAF. K
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i ‘B (BELY f ‘AR (KXY EALTXPTEHRMEA., HRX
e RKETMLG BATEGE LAY RIEER, @AY AL YR miet e
RAABEBNK. B TRERIFRYAEEEHRF TRERFE LB, X
BERIR—ZLHFARAERALAAE, 2 OSERIEAGRET.
ATFEREBFERIEATE ZGE S LW A ITA BB LT
A REBAEY. FABITRAKEDAMEY (Fliemd. AE. BF
REX). FAXGYIMAY (FleRTFrt REFHHY ).
R L, PR GHEST AR T AY, HH2LRMEHRBREDIKRY
My, MLty X RAED D Fldoit BB A ( Aceraceae ). F#F
( Anacardiaceae ). Apiaceae. # 7} ( Asteraceae ). &2 #} ( Brassicaceae ).
WA FE FH( Cactaceae )s 34 & #+( Cucurbitaceae )» X #F+( Euphorbiaceae ).
2 #F (Fabaceae ). 4834+ (Malvaceae ). B2E#} (Nymphaeaceae). £ &
#+ ( Papaveraceae ). & # #+ (Rosaceae ). ##p#+ ( Salicaceae ). ##}
(Solanaceae ). Arecaceae. R 3L ( Bromeliaceae ). 33 #}( Cyperaceae ).
B EA (Iridaceae). B4 #F (Liliaceae ). 24} (Orchidaceae ). #A2#}
( Gentianaceae ). Labiaceae . K& % # ( Magnoliaceae ). £ & #
( Ranunculaceae ). Carifolaceae . # ¥ # ( Rubiaceae ). % & #
(Scrophulariaceae ). & 45 # ( Caryophyllaceae ). #8%%#} ( Ericaceae ).
¥4 (Polygonaceae ). £ ¥ # (Violaceae). JTWEF (Juncaceae) K
Poaceae #}49 EMLik K § Fi& B Apiaceae. At (Asteraceae). ZFZE#
( Brassicaceae ). # & #F ( Cucurbitaceae ). &#} (Fabaceae). % £#}
( Papaveraceae ). & #& # ( Rosaceae ). # # ( Solanaceae ). B4 #
(Liliaceae )3 Poaceae #1444 .t MAa ik A7 F) 84k B 7L 4 ( peanut ).
oilseed rape. %% (canola). ¥ B Z(sunflower). 2.3t (safflower ). #K
M (olive ). Z Ak (sesame ). #-F (hazelnut). almond. #&3L (avocado )-
bay. pumpkin/squash. FHK-F (linseed ). X & (soya). pistachio. 3%
#E (borage). EXK (maize). IEx. Bx. &X. §Z (sorghum) F=
F(millet). Z &, . KE. AFE. LHAE. #E. HF. HENLHF
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A FRBAAMAY. B, ERFE(E L. root vegetables. tuber vegetables.
pod vegetables. fruiting vegetables. onion vegetables. leafy vegetables F=
stem vegetables). F~% (buckwheat). Jerusalem artichoke. & & (broad
bean ). vetches. & & (lentil). dwarf bean. ¥ HE (lupin). =¥
(clover) =8 7 B t94idh, RE|MRERLF—FHS.

Mkt mie. HMWBE. HYELRHEYFRSRR T FTEREAL
WA RB| WA, Rk § LRHEYE, ERERk G LB,

AERAF HF AR SRGFRILE RO EARNEYNT AR TY,
M RE B BELSRNAY. ERZAT &Y, W EEREA R Y3
o HBHBE, Fldeet. . R BB FREEMARAEMFRT
BEHMR, EAY, HTFLERTYHARS, SlfR. REME.
F oo, BRILREREL. Ri, RELATEFFEGHBMFEHLETA
HYFABBEIRLELTHRASE. BARFHSANKEILFRTRIIAE
Wk kg3 TR EKEAYKE. XTEIHYES (Hhiktd
AT, HHRE. HHBRIRF) 9RE, HFE/RBIR., LREN/XE
FRI-EM KR ER.

EH—FHRFTET, KRAPGRFEBRENNT &, QEERLAH
B BRI AR LR ERIARLRAERS T ARED LS.

BEH—FHFEP, REAPLFTROERLAEBRYIT. RNEFAHEK
MRS AL EARG AR MEY ., BEANMEDRIZINEREEY
T OF TR, HEKERh LiRE T A ReiF R Bk,

Bk, KEAZEHELEFEOHBmLT RS aERESW T

s, TASBAEEHET 50%, FHNET 60%, Ki&dHT 70
%, FHAKLEDT 80%, HMHAMKLZH T 900% 69 =Lt mibF s, wRE
B, METHRZLANKALERE—F LML, WREE, HHLATHAS
(dedd %, A, BARMLASY. RAEEF) B, HeRoETiT
A
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ALK P77 kPR 6 mie g Stk A L CH BT b8 ALK
M RAEY., Flde, CMNTAS AR ESRERRARETHY.
4. AR, Bk, REAFREFZHH. RY. HHEH.
BHR BB R Tk, TRFESARR AT ENTR, QELSBTL
BAE AL F S R AL F LAY, AT ZE AT 8 A BARER T bR
B SBEAIRTHATREGH X, REA S — KT EHYRELAT R
A AL B R R R A MESWAR. 2. B, SRR &
s RFHY T 6 RE,

R L TR R A A (HARLERBAEHI T HARE) 44
BEIAEY., HAREALAF EPRASEBRAEY, HliE, #lvx
AEEABEREZXANRY, WFRFEE. BATEE. MKREE. &
R R, EFRKHEE. Caseobacter AFHEBRELZKAMA, g
HEERVITKEE, REFrab#E. BFE. REARBTERIBL
B, HAHAGEYLEABTERE. BFEE. XWHTERE. FRA
HE. aBEE. BFE. RAKEEE. BABEE. ZAAFHEIRAT
HB. BAHARAERLRF EFIERGMAEYL HERIESEF,. FFRE
8. Candida utilis,% # B Claviceps purpurea. SFRFIOHE. AAFF
FAFHE . ¥3847% &. Brevibacterium albidum. Brevibacterium album.
Brevibacterium cerinum . % & 42 4F ¥ ( Brevibacterium flavum ).
Brevibacterium glutamigenes. #4247 # ( Brevibacterium iodinum ).
Brevibacterium ketoglutamicum. Brevibacterium lactofermentum. ¥ )3
434 (Brevibacterium linens ). Brevibacterium roseum. 342475

(  Brevibacterium saccharolyticum ) . Brevibacterium sp.
Corynebacterium acetoacidophilum. Corynebacterium acetoglutamicum.
Corynebacterium ammoniagenes . 2 R B # 47 # ( Corynebacterium

glutamicum ) (= Micrococcus glutamicum). Corynebacterium melassecola.
Corynebacterium sp. XX HHH, FIRRESHF. XPHTE K12 AL
Fr i B AR,
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L EAMAMAENT, KREAWYFEAFIRE 0°C F= 95°C X1,
#i%k 10°C F= 85°C X1, # FI ML A 15°C = 75°C X 1], B HEAR# A 15°C
F2 45°C ZH A, 1 pH A F3bARHE pH 4 £ 12 21, 4£ikE pH 6
E 9, #¥AMLEALAPH 7TESZE, THX. FRARFLEHJITREL
k. CiddRFEMETLF Chmiel ( {Bioprozefitechnik 1.
Einfiihrung in die Bioverfahrenstechnik) (Gustav Fischer Verlag, Stuttgart,
1991)) & 3% #+ $ + K Storhas ( { Bioreaktoren und periphere
Einrichtungen) (Vieweg Verlag, Braunschweig/Wiesbaden, 1994)) #j3F}
Fp, A GRRASTRELGFTXBREAARNER. ATEH
AR FEAIA E A E American Society for Bacteriology
(Washington D. C., USA, 1981)4] € Manual of Methods for General
Bacteriology) F# . XA FRLAGIZHFA LATE, BFL—
HRESHKR. KRB AL, L2 FIMEIAE. REHERYIE,
Blim 4, RS, FFTHERGEFARAHE. RE. HEE. ¥
e, AEERAE. LEUE, BEAME LB, AFAE. BB, RTE. KR
%E&, ETRILENAY (FledEER BN E &) @3 RE
biRAdE, . ST ERA B, Pl k. 68K, ELdf
KRBT R, MRRFER, JodkASBR. ARAGER. A/ RMBER, BEfe/ % 7UBE,
Bliedsh . F /R OB RA AR, Flde TBA/RIEKR. RREFH
A HRAMEANA Y R XS A. RIRH EH QIERE R
KA X RAKRREE, Hllopiiiis, R, BERRA. BB RANBRER.
A%, hE. BEABRISRR, HleE2RE. KEH. XK2ZaAR.
BAERERY . AFALM., RBTERSARSHEA. BHREATTAHE
HAMBAY OIS, 4. 4. 4. 8. 4. &. &. AR,
B R AR,

ATHESRF AT S, FHAREBUTES, TAMEA LIS
LBl mriBR . BARERHE . AR . BT, ARRARE.
AL R FAH WA (Bl I iBE Fo R ) YEAFR.
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TR R BB, AR SRR A — TR A SRR, T
B AR T R E SR ARFERTHEREETF. HASENELSN R
= # X & (dihydroxyphenols) ( #]4n4r X —8 ) X R EB ( protocatechuate )
RAEL (Bl dotriieg ). AL AEANA TRAMEYGLBEFART
FOFELEKET, FlofLt EFRERRER T, bt E. &
HE. AU, vTBR. BBR. BB A T B6. A KA THREBATRAEES
BHRERS, PlirBFREY. BE. 2AXF.

WINTEEARA T RS E NI, BAERSDGHRS TR
TR ERFH BN RY) LI FE, XTERARELNEEL
T L##++ (Applied Microbiol. Physiology, A Practical Approach) (P.M.
Rhodes %, P.F. Stanbury, IRL Press (1997) 53-73 1, ISBN 0 19 963577 3).
A KIFFFGETHAR AN B (#l4e Standard 1 (Merck) 3 BHI (Brain
heart infusion, DIFCO)¥ &t ) £ 3|, FIA 63 RERSTHE T m# (15 &
B 121°C % 20 min) AR B L BERE. ROT—RREE (RETR)
RE. iR QBRERSTER AL FAEREL G FLE RSB,
FF AR ERE A 15°C A= 45°C X[, kik 25°C | 40°C, H#FTEE
e EFEIREN, BHRAG pH EESE| 8S5EEN, ik 7T A%,
g TRLF B ENASY (PR XA ) FHHIE/RG pH. T
1% B AR (BlAefs BB L —BREs ) FHla ik, TREGIEHRA TR
Hitey, BHLABREAHME (At E) RRFFEGEZH. T&
£HBRLGEZRY T IARARSRAAKRREY (HFlREHEZAR) KK
B, ERMEBAEEFTIM 20°C F) 45°C LM 25°C F] 40°C, 3E4HF4
FE G FHARKEH R, EABAFEFE 10 D AFE] 160 8 A KA,

FEA I RIF R L B RASA W miFE R, HARPwRLE, o L-
WA, L-ZRK /R L-BRAR, BFTHFELELEEEN 75225
%. BB LRV ELERE, HARKTE Y 30%K B0 RABSIA
F6G, X EoRE L BIE P T FUR M 64 R B A X BR8] A AR R B K
22032 3g1. REWAXBRIU—FTRAE. REFER, EWHRTERS
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