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NP_821498), SAV6492(Accession No. NP_827668), SAV6229(Accession No. NP_827405), SAV2164(Accession No.
NP_823340), SAV2725(Accession No. NP_823901), SAV6007(Accession No. NP_827184), SAV5263(Accession No.
NP_826440), SAV2866(Accession No. NP_824042), SAV5714(Accession No. NP_826891), SAV2701(Accession No.
NP_823877), SAV4930(Accession No. NP_826107), SAV4430(Accession No. NP_825607), SAV7376(Accession No.
NP_828552), SAV2888(Accession No. NP_824064), SAV5510(Accession No. NP_826687), SAV7141(Accession No.
NP_828317), SAV5321(Accession No. NP_826498), SAV4095(Accession No. NP_825272), SAV3903(Accession No.
NP_825080), SAV6897(Accession No. NP_828073), SAV6324(Accession No. NP_827500), SAV4917(Accession No.
NP_826094), SAV5325(Accession No. NP_826502), SAV5028(Accession No. NP_826205), SAV6727(Accession No.
NP_827903), SAV6649(Accession No. NP_827825), SAV5270(Accession No. NP_826447), SAV6685(Accession No.
NP_827861), SAV231(Accession No. NP_821405), SAV3117(Accession No. NP_824293), SAV2611(Accession No.
NP_823787), SAV1011(Accession No. NP_822186), SAV1460(Accession No. NP_822635), SAV2870(Accession No.
NP_824046), SAV7177(Accession No. NP_828353), SAV3932(Accession No. NP_825109), SAV6635(Accession No.
NP_827811), SAV6822(Accession No. NP_827998), SAV3483(Accession No. NP_824660), SAV6913(Accession No.
NP_828089), SAV5048(Accession No. NP_826225), SAV6041(Accession No. NP_827217), SAV4882(Accession No.
NP_826059), SAV5323(Accession No. NP_826500), SAV3805(Accession No. NP_824982), SAV4951(Accession No.
NP_826128), SAV6176(Accession No. NP_827352), SAV4939(Accession No. NP_826116), SAV2503(Accession No.
NP_823679), SAV3249(Accession No. NP_824425), SAV4939(Accession No. NP_826116), SAV98(Accession No.
NP_821272), SAV2994(Accession No. NP_824170), SAV6870(Accession No. NP_828046), SAV3788(Accession No.
NP_824965), SAV4748(Accession No. NP_825925), SAV6007(Accession No. NP_827184), SAV4954(Accession No.
NP_826131), SAV5269(Accession No. NP_826446), SAV1430(Accession No. NP_822605), SAV4485(Accession No.
NP_825662), SAV4042(Accession No. NP_825219), SAV3624(Accession No. NP_824801), SAV241(Accession No.
NP_821415), SAV3016(Accession No. NP_824192), SAV4223(Accession No. NP_825400), SAV373(Accession No.
NP_821547), SAV4577(Accession No. NP_825754), SAV5159(Accession No. NP_826336), SAV6315(Accession No.
NP_827491), SAV2992(Accession No. NP_824168), SAV1840(Accession No. NP_823016), SAV6677(Accession No.
NP_827853), SAV4945(Accession No. NP_826122), SAV2627(Accession No. NP_823803), SAV1525(Accession No.
NP_822700), SAV6127(Accession No. NP_827303), SAV3245(Accession No. NP_824421), SAV836(Accession No.
NP_822011), SAV3346(Accession No. NP_824522), SAV4992(Accession No. NP_826169), SAV4944(Accession No.
NP_826121), SAV4832(Accession No. NP_826009), SAV4485(Accession No. NP_825662), SAV5267(Accession No.
NP_826444), SAV3516(Accession No. NP_824693), SAV3562(Accession No. NP_824739), SAV2652(Accession No.
NP_823828), SAV1282(Accession No. NP_822457), SAV286(Accession No. NP_821460), SAV4991(Accession No.
NP_826168), SAV5561(Accession No. NP_826738), SAV2284(Accession No. NP_823460), SAV2272(Accession No.
NP_823447), SAV2858(Accession No. NP_824034), SAV3209(Accession No. NP_824385), SAV6482(Accession No.
NP_827658), SAV4999(Accession No. NP_826176), SAV4725(Accession No. NP_825902), SAV7479(Accession No.
NP_828655), SAV4908(Accession No. NP_826085), SAV1861(Accession No. NP_823037), SAV3970(Accession No.
NP_825147), SAV4950(Accession No. NP_826127), SAV7486(Accession No. NP_828662), SAV3129(Accession No.
NP_824305), SAV6983(Accession No. NP_828159), SAV2208(Accession No. NP_823383), SAV1687(Accession No.
NP_822863), SAV6275(Accession No. NP_827451), SAV3073(Accession No. NP_824249), SAV3691(Accession No.
NP_824868), SAV2637(Accession No. NP_823813), SAV2646(Accession No. NP_823822), SAV6005(Accession No.
NP_827182), SAV6679(Accession No. NP_827855), SAV2274(Accession No. NP_823450), SAV6546(Accession No.
NP_827722), SAV56(Accession No. NP_821230), SAV5370(Accession No. NP_826547), SAV4920(Accession No.
NP_826097), SAV6742(Accession No. NP_827918), SAV5271(Accession No. NP_826448), SAV5468(Accession No.
NP_826645), SAV7001(Accession No. NP_828177), SAV5204(Accession No. NP_826381), SAV2533(Accession No.
NP_823709), SAV6329(Accession No. NP_827505), SAV2505(Accession No. NP_823681), SAV5193(Accession No.
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NP_826370) ,
NP_825908) ,
NP_826325) ,
NP_825762) ,
NP_828568) ,
NP_823226),
NP_828778),
NP_826135),
NP_826096) ,
NP_823900) ,
NP_823430),
NP_823134),
NP_825498) ,
NP_827684) ,
NP_824293),
NP_825402) ,
SAV1424(Accession
SAV7350(Accession

SAV3502(Accession
SAV1203(Accession
SAV4718(Accession
SAV2665(Accession

SAV5445(Accession
SAV2733(Accession
SAV6677(Accession
SAV1108(Accession
SAV4578(Accession
SAV5694(Accession
SAV3116(Accession
SAV2618(Accession

No.
No.

NP_824679), SAV7486(Accession
NP_822378), SAV5730(Accession
NP_825895), SAV5674(Accession
NP_823841), SAV1153(Accession
NP_822132), SAV4706(Accession
NP_826622), SAV7126(Accession
NP_823909), SAV4932(Accession
NP_827853), SAV5154(Accession
NP_822283), SAV6233(Accession
NP_825755), SAV6128(Accession
NP_826871), SAV2989(Accession
NP_824292), SAV4253(Accession
NP_823794), SAV4820(Accession
NP_825663),
NP_826610)

SAV392(Accession No. NP_821566), SAV2921(Accession No.
No.
No.
No.
No.
SAV957(Accession No.

No.
No.
No.
No.
No.
No.
No.
No.
SAV4486(Accession No.
SAV5433; SAV4096 ; SAV5322(Accession  No.

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
SAV98(Accession No.

)

SAV4706(Accession No.
NP_822599), SAV1540(Accession No. NP_822716), SAV2695(Accession
NP_828526), SAV2813(Accession No. NP_823989), SAV4524(Accession
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NP_824097) ,
NP_828662) ,
NP_826907) ,
NP_826851),
NP_822328) ,
NP_825883),
NP_828302) ,
NP_826109) ,
NP_826331),
NP_827409) ,
NP_827304) ,
NP_824165) ,
NP_825430) ,
NP_825997) ,
NP_821272),

SAV4731(Accession
SAV5148(Accession
SAV4585(Accession
SAV7392(Accession
SAV2050(Accession
SAP1p29(Accession
SAV4958(Accession
SAV4919(Accession
SAV2724(Accession
SAV2254(Accession
SAV1958(Accession
SAV4321(Accession
SAV6508(Accession
SAV3117(Accession
SAV4225(Accession
NP_8258
NP_8238
NP_8257

No.
No.

SAV7256(Accession
SAV3351(Accession
SAV5219(Accession
SAV6149(Accession
SAV2520(Accession
SAV6649(Accession
SAV6902(Accession

No.
No.
No.
No.
No.
No.
No.

SAV416(Accession No.

SAV6884(Accession
SAV3529(Accession
SAV2237(Accession
NP_828060) .
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NP_828432), SAV4020(Accession

NP_826396), SAV3970(Accession
NP_827325), SAV6325(Accession
NP_823696), SAV7069(Accession
NP_827825), SAV1733(Accession
NP_828078), SAV3142(Accession
NP_821591), SAV3944(Accession
NP_828060), SAV6274(Accession
NP_824706), SAV1986(Accession
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NP_824527), SAV5053(Accession No.
No.
No.
No.
No.
No.
No.
No.
No.
SAV1473(Accession

NP_825197), SAV3932(Accession
NP_826230), SAV554(Accession
NP_825147), SAV2377(Accession
NP_827501), SAV4484(Accession
NP_828245), SAV6233(Accession
NP_822909), SAV1107(Accession
NP_824318), SAV5324(Accession
NP_825121), SAV459(Accession
NP_827450), SAV7145(Accession
NP_823162), SAV4936(Accession
No. NP_822648)
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NP_825109),
NP_821729),
NP_823553),
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NP_826113),
SAV6884 (Accession

No.
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SAV128(Accession No.

NP_821599),
NP_821871),
NP_822410),
NP_822862) ,
NP_823553),
NP_823662) ,
NP_824105),
NP_824713),
NP_824995) ,
NP_825230) ,
NP_825713),
NP_826194),
NP_826493) ,
NP_826959) ,
NP_827645) ,

NP_821302),
SAV573(Accession No.

NP_821748),

SAV724(Accession No. NP_821899),

SAV1405(Accession
SAV1094(Accession
SAV2441(Accession
SAV2895(Accession
SAV2985(Accession
SAV3746(Accession
SAV3829(Accession
SAV4498(Accession
SAV4618(Accession
SAV5146(Accession
SAV5346(Accession
SAV5833(Accession
SAV6785(Accession

SAV3202(Accession No.

NP_825518) ,
NP_822386) ,
NP_825040) ,
NP_824519) ,
NP_826985) ,
NP_828114),
NP_825402) ,
NP_827792),
NP_822252) ,
NP_824597),
NP_822396) ,
NP_823681),
NP_823866) ,
NP_822894) ,
NP_825874),
NP_824606) ,
NP_827006) ,
NP_825189) ,
NP_821498) ,
NP_823340) ,
NP_826440) ,
NP_823877),
NP_828552),
NP_828317),
NP_825080) ,
NP_826094) ,

SAV2033(Accession
SAV5881(Accession
SAV6678(Accession
SAV6988(Accession
SAV2998(Accession
SAV5878(Accession
SAV6380(Accession
SAV4898(Accession
SAV6163(Accession
SAV3192(Accession
SAV2046(Accession
SAV6770(Accession
SAV4617(Accession
SAV6124(Accession
SAV4079(Accession
SAV2456(Accession
SAV4524(Accession
SAV4074(Accession
SAV6492(Accession
SAV2725(Accession
SAV2866(Accession
SAV4930(Accession
SAV2888(Accession
SAV5321(Accession
SAV6897(Accession
SAV5325(Accession

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
NP_828618) = SAV7494(Accession No. NP_828670).

g dashs fass

NP_824378),
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

NP_822580) ,
NP_823080) ,
NP_823617),
NP_923071),
NP_824161),
NP_824923) ,
NP_825006) ,
NP_825675) ,
NP_825795) ,
NP_826323),
NP_826523),
NP_827010),
NP_827961),

LW 5)e] AwE HHR
7)ol FAAER

NP_823209),
NP_827058) ,
NP_827854),
NP_828164),
NP_824174) ,
NP_827055) ,
NP_827556) ,
NP_826075) ,
NP_827339),
NP_824368) ,
NP_823222) ,
NP_827946) ,
NP_825794),
NP_827300) ,
NP_825256) ,
NP_823632),
NP_825701),
NP_825251),
NP_827668) ,
NP_823901),
NP_824042) ,
NP_826107),
NP_824064) ,
NP_826498) ,
NP_828073),
NP_826502) ,

SAV594 (Accession
SAV856(Accession
SAV1610(Accession
SAV2090(Accession
SAV2472(Accession
SAV2899(Accession
SAV3445(Accession
SAV3793(Accession
SAV4023(Accession
SAV4507(Accession
SAV4688(Accession
SAV5215(Accession
SAV5590(Accession
SAV6183(Accession
SAV6892(Accession

o

SAV7130(Accession
SAV6549(Accession
SAV7159(Accession
SAV1845(Accession
SAV2994 (Accession
SAV4364(Accession
SAV4288(Accession
SAV893(Accession
SAV2803(Accession
SAV1902(Accession
SAV4614(Accession
SAV4943(Accession
SAV5033(Accession
SAV4942(Accession
SAV5935(Accession
SAV6476(Accession
SAV4484(Accession

SAV6229(Accession
SAV6007(Accession
SAV5714(Accession
SAV4430(Accession
SAV5510(Accession
SAV4095(Accession
SAV6324(Accession
SAV5028(Accession
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SAV213(Accession No.
No.

No.

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

SAV5202(Accession No.

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
SAV2644(Accession No.
No.
No.
No.
No.
No.
No.
No.
No.
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NP_821387),
NP_821769) ,
NP_822031),
NP_822786) ,
NP_823266) ,
NP_823648) ,
NP_824075) ,
NP_824622) ,
NP_824970) ,
NP_825200) ,
NP_825684) ,
NP_825865) ,
NP_826392) ,
NP_826767),
NP_827359),
NP_828068) ,

NP_826379) ,

NP_828306) ,
NP_827725) ,
NP_828335),
NP_823021),
NP_824170) ,
NP_825541) ,
NP_825465) ,
NP_822068) ,
NP_823979),
NP_823078),
NP_825791),
NP_826120) ,
NP_826210) ,
NP_826119),
NP_827112),
NP_827652) ,
NP_825661),
NP_823820) ,
NP_827405) ,
NP_827184),
NP_826891),
NP_825607) ,
NP_826687) ,
NP_825272) ,
NP_827500) ,
NP_826205) ,

SAV424 (Accession
SAV696(Accession
SAV1235(Accession
SAV1686(Accession
SAV2377(Accession
SAV2486(Accession
SAV2929(Accession
SAV3536(Accession
SAV3818(Accession
SAV4053(Accession
SAV4536(Accession
SAV5017(Accession
SAV5316(Accession
SAV5782(Accession
SAV6469(Accession
SAV7442(Accession

SAV4341(Accession

SAV1211(Accession
SAV3863(Accession
SAV3343(Accession
SAV5808(Accession
SAV6938(Accession
SAV4225(Accession
SAV6616(Accession
SAV1077(Accession
SAV3420(Accession
SAV1221(Accession
SAV2505(Accession
SAV2690(Accession
SAV1718(Accession
SAV4697(Accession
SAV3429(Accession
SAV5829(Accession
SAV4012(Accession

SAV324(Accession
SAV2164(Accession
SAV5263(Accession
SAV2701(Accession
SAV7376(Accession
SAV7141(Accession
SAV3903(Accession
SAV4917(Accession
SAV6727(Accession

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
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NP_827903), SAV6649(Accession No. NP_827825), SAV5270(Accession No. NP_826447), SAV6685(Accession No.
NP_827861), SAV231(Accession No. NP_821405), SAV3117(Accession No. NP_824293), SAV2611(Accession No.
NP_823787), SAV1011(Accession No. NP_822186), SAV1460(Accession No. NP_822635), SAV2870(Accession No.
NP_824046), SAV7177(Accession No. NP_828353), SAV3932(Accession No. NP_825109), SAV6635(Accession No.
NP_827811), SAV6822(Accession No. NP_827998), SAV3483(Accession No. NP_824660), SAV6913(Accession No.
NP_828089), SAV5048(Accession No. NP_826225), SAV6041(Accession No. NP_827217), SAV4882(Accession No.
NP_826059), SAV5323(Accession No. NP_826500), SAV3805(Accession No. NP_824982), SAV4951(Accession No.
NP_826128), SAV6176(Accession No. NP_827352), SAV4939(Accession No. NP_826116), SAV2503(Accession No.
NP_823679), SAV3249(Accession No. NP_824425), SAV4939(Accession No. NP_826116), SAV98(Accession No.
NP_821272), SAV2994(Accession No. NP_824170), SAV6870(Accession No. NP_828046), SAV3788(Accession No.
NP_824965), SAV4748(Accession No. NP_825925), SAV6007(Accession No. NP_827184), SAV4954(Accession No.
NP_826131), SAV5269(Accession No. NP_826446), SAV1430(Accession No. NP_822605), SAV4485(Accession No.
NP_825662), SAV4042(Accession No. NP_825219), SAV3624(Accession No. NP_824801), SAV241(Accession No.
NP_821415), SAV3016(Accession No. NP_824192), SAV4223(Accession No. NP_825400), SAV373(Accession No.
NP_821547), SAV4577(Accession No. NP_825754), SAV5159(Accession No. NP_826336), SAV6315(Accession No.
NP_827491), SAV2992(Accession No. NP_824168), SAV1840(Accession No. NP_823016), SAV6677(Accession No.
NP_827853), SAV4945(Accession No. NP_826122), SAV2627(Accession No. NP_823803), SAV1525(Accession No.
NP_822700), SAV6127(Accession No. NP_827303), SAV3245(Accession No. NP_824421), SAV836(Accession No.
NP_822011), SAV3346(Accession No. NP_824522), SAV4992(Accession No. NP_826169), SAV4944(Accession No.
NP_826121), SAV4832(Accession No. NP_826009), SAV4485(Accession No. NP_825662), SAV5267(Accession No.
NP_826444), SAV3516(Accession No. NP_824693), SAV3562(Accession No. NP_824739), SAV2652(Accession No.
NP_823828), SAV1282(Accession No. NP_822457), SAV286(Accession No. NP_821460), SAV4991(Accession No.
NP_826168), SAV5561(Accession No. NP_826738), SAV2284(Accession No. NP_823460), SAV2272(Accession No.
NP_823447), SAV2858(Accession No. NP_824034), SAV3209(Accession No. NP_824385), SAV6482(Accession No.
NP_827658), SAV4999(Accession No. NP_826176), SAV4725(Accession No. NP_825902), SAV7479(Accession No.
NP_828655), SAV4908(Accession No. NP_826085), SAV1861(Accession No. NP_823037), SAV3970(Accession No.
NP_825147), SAV4950(Accession No. NP_826127), SAV7486(Accession No. NP_828662), SAV3129(Accession No.
NP_824305), SAV6983(Accession No. NP_828159), SAV2208(Accession No. NP_823383), SAV1687(Accession No.
NP_822863), SAV6275(Accession No. NP_827451), SAV3073(Accession No. NP_824249), SAV3691(Accession No.
NP_824868), SAV2637(Accession No. NP_823813), SAV2646(Accession No. NP_823822), SAV6005(Accession No.
NP_827182), SAV6679(Accession No. NP_827855), SAV2274(Accession No. NP_823450), SAV6546(Accession No.
NP_827722), SAV56(Accession No. NP_821230), SAV5370(Accession No. NP_826547), SAV4920(Accession No.
NP_826097), SAV6742(Accession No. NP_827918), SAV5271(Accession No. NP_826448), SAV5468(Accession No.
NP_826645), SAV7001(Accession No. NP_828177), SAV5204(Accession No. NP_826381), SAV2533(Accession No.
NP_823709), SAV6329(Accession No. NP_827505), SAV2505(Accession No. NP_823681), SAV5193(Accession No.
NP_826370), SAV392(Accession No. NP_821566), SAV2921(Accession No. NP_824097), SAV4731(Accession No.
NP_825908), SAV3502(Accession No. NP_824679), SAV7486(Accession No. NP_828662), SAV5148(Accession No.
NP_826325), SAV1203(Accession No. NP_822378), SAV5730(Accession No. NP_826907), SAV4585(Accession No.
NP_825762), SAV4718(Accession No. NP_825895), SAV5674(Accession No. NP_826851), SAV7392(Accession No.
NP_828568), SAV2665(Accession No. NP_823841), SAV1153(Accession No. NP_822328), SAV2050(Accession No.
NP_823226), SAV957(Accession No. NP_822132), SAV4706(Accession No. NP_825883), SAP1p29(Accession No.
NP_828778), SAV5445(Accession No. NP_826622), SAV7126(Accession No. NP_828302), SAV4958(Accession No.
NP_826135), SAV2733(Accession No. NP_823909), SAV4932(Accession No. NP_826109), SAV4919(Accession No.
NP_826096), SAV6677(Accession No. NP_827853), SAV5154(Accession No. NP_826331), SAV2724(Accession No.
NP_823900), SAV1108(Accession No. NP_822283), SAV6233(Accession No. NP_827409), SAV2254(Accession No.
NP_823430), SAV4578(Accession No. NP_825755), SAV6128(Accession No. NP_827304), SAV1958(Accession No.
NP_823134), SAV5694(Accession No. NP_826871), SAV2989(Accession No. NP_824165), SAV4321(Accession No.
NP_825498), SAV3116(Accession No. NP_824292), SAV4253(Accession No. NP_825430), SAV6508(Accession No.
NP_827684), SAV2618(Accession No. NP_823794), SAV4820(Accession No. NP_825997), SAV3117(Accession No.
NP_824293), SAV4486(Accession No. NP_825663), SAV98(Accession No. NP_821272), SAV4225(Accession No.
NP_825402), SAV5433;SAV4096;SAV5322(Accession No. NP_826610), SAV4706(Accession No. NP_825883),
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SAV1424(Accession No. NP_822599), SAV1540(Accession No. NP_822716), SAV2695(Accession No. NP_823871),
SAV7350(Accession No. NP_828526), SAV2813(Accession No. NP_823989), SAV4524(Accession No. NP_825701),
SAV7256(Accession No. NP_828432), SAV4020(Accession No. NP_825197), SAV3932(Accession No. NP_825109),
SAV3351(Accession No. NP_824527), SAV5053(Accession No. NP_826230), SAV554(Accession No. NP_821729),
SAV5219(Accession No. NP_826396), SAV3970(Accession No. NP_825147), SAV2377(Accession No. NP_823553),
SAV6149(Accession No. NP_827325), SAV6325(Accession No. NP_827501), SAV4484(Accession No. NP_825661),
SAV2520(Accession No. NP_823696), SAV7069(Accession No. NP_828245), SAV6233(Accession No. NP_827409),
SAV6649(Accession No. NP_827825), SAV1733(Accession No. NP_822909), SAV1107(Accession No. NP_822282),
SAV6902(Accession No. NP_828078), SAV3142(Accession No. NP_824318), SAV5324(Accession No. NP_826501),
SAV416(Accession No. NP_821591), SAV3944(Accession No. NP_825121), SAV459(Accession No. NP_821634)
SAV6884(Accession No. NP_828060), SAV6274(Accession No. NP_827450), SAV7145(Accession No. NP_828321),
SAV3529(Accession No. NP_824706), SAV1986(Accession No. NP_823162), SAV4936(Accession No. NP_826113),
SAV2237(Accession No. NP_823413), SAV1473(Accession No. NP_822648) SAV6884(Accession  No.
NP_828060) .
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SAV128(Accession
SAV573(Accession No.

NP_821599),
NP_821871),
NP_822410),
NP_822862) ,
NP_823553),
NP_823662) ,
NP_824105),
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NP_826194),
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SAV724(Accession No. NP_821899),

SAV1405(Accession
SAV1094(Accession
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SAV2895(Accession
SAV2985(Accession
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NP_822894) ,
NP_825874),
NP_824606) ,
NP_827006) ,
NP_825189) ,
NP_821498) ,
NP_823340) ,
NP_826440) ,
NP_823877),
NP_828552),
NP_828317),
NP_825080) ,

SAV2033(Accession
SAV5881(Accession
SAV6678(Accession
SAV6988(Accession
SAV2998(Accession
SAV5878(Accession
SAV6380(Accession
SAV4898(Accession
SAV6163(Accession
SAV3192(Accession
SAV2046(Accession
SAV6770(Accession
SAV4617(Accession
SAV6124(Accession
SAV4079(Accession
SAV2456(Accession
SAV4524(Accession
SAV4074(Accession
SAV6492(Accession
SAV2725(Accession
SAV2866(Accession
SAV4930(Accession
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SAV213(Accession No.
SAV594 (Accession No.

SAV856(Accession No.

SAV1610(Accession
SAV2090(Accession
SAV2472(Accession
SAV2899(Accession
SAV3445(Accession
SAV3793(Accession
SAV4023(Accession
SAV4507(Accession
SAV4688(Accession
SAV5215(Accession
SAV5590(Accession
SAV6183(Accession

NP_827961), SAV6892(Accession
NP_828618) 2 SAV7494(Accession No. NP_828670).
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NP_823209),
NP_827058) ,
NP_827854) ,
NP_828164),
NP_824174) ,
NP_827055) ,
NP_827556) ,
NP_826075),
NP_827339),
NP_824368) ,
NP_823222) ,
NP_827946) ,
NP_825794) ,
NP_827300) ,
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NP_823632),
NP_825701),
NP_825251),
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NP_823901),
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NP_826107),
NP_824064) ,
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SAV7130(Accession
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SAV2994 (Accession
SAV4364(Accession
SAV4288(Accession

SAV2803(Accession
SAV1902(Accession
SAV4614(Accession
SAV4943(Accession
SAV5033(Accession
SAV4942(Accession
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SAV6476(Accession
SAV4484(Accession
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SAV5714(Accession
SAV4430(Accession
SAV5510(Accession
SAV4095(Accession
SAV6324(Accession
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SAV1221(Accession
SAV2505(Accession
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NP_826094), SAV5325(Accession No. NP_826502), SAV5028(Accession No. NP_826205), SAV6727(Accession No.
NP_827903), SAV6649(Accession No. NP_827825), SAV5270(Accession No. NP_826447), SAV6685(Accession No.
NP_827861), SAV231(Accession No. NP_821405), SAV3117(Accession No. NP_824293), SAV2611(Accession No.
NP_823787), SAV1011(Accession No. NP_822186), SAV1460(Accession No. NP_822635), SAV2870(Accession No.
NP_824046), SAV7177(Accession No. NP_828353), SAV3932(Accession No. NP_825109), SAV6635(Accession No.
NP_827811), SAV6822(Accession No. NP_827998), SAV3483(Accession No. NP_824660), SAV6913(Accession No.
NP_828089), SAV5048(Accession No. NP_826225), SAV6041(Accession No. NP_827217), SAV4882(Accession No.
NP_826059), SAV5323(Accession No. NP_826500), SAV3805(Accession No. NP_824982), SAV4951(Accession No.
NP_826128), SAV6176(Accession No. NP_827352), SAV4939(Accession No. NP_826116), SAV2503(Accession No.
NP_823679), SAV3249(Accession No. NP_824425), SAV4939(Accession No. NP_826116), SAV98(Accession No.
NP_821272), SAV2994(Accession No. NP_824170), SAV6870(Accession No. NP_828046), SAV3788(Accession No.
NP_824965), SAV4748(Accession No. NP_825925), SAV6007(Accession No. NP_827184), SAV4954(Accession No.
NP_826131), SAV5269(Accession No. NP_826446), SAV1430(Accession No. NP_822605), SAV4485(Accession No.
NP_825662), SAV4042(Accession No. NP_825219), SAV3624(Accession No. NP_824801), SAV241(Accession No.
NP_821415), SAV3016(Accession No. NP_824192), SAV4223(Accession No. NP_825400), SAV373(Accession No.
NP_821547), SAV4577(Accession No. NP_825754), SAV5159(Accession No. NP_826336), SAV6315(Accession No.
NP_827491), SAV2992(Accession No. NP_824168), SAV1840(Accession No. NP_823016), SAV6677(Accession No.
NP_827853), SAV4945(Accession No. NP_826122), SAV2627(Accession No. NP_823803), SAV1525(Accession No.
NP_822700), SAV6127(Accession No. NP_827303), SAV3245(Accession No. NP_824421), SAV836(Accession No.
NP_822011), SAV3346(Accession No. NP_824522), SAV4992(Accession No. NP_826169), SAV4944(Accession No.
NP_826121), SAV4832(Accession No. NP_826009), SAV4485(Accession No. NP_825662), SAV5267(Accession No.
NP_826444), SAV3516(Accession No. NP_824693), SAV3562(Accession No. NP_824739), SAV2652(Accession No.
NP_823828), SAV1282(Accession No. NP_822457), SAV286(Accession No. NP_821460), SAV4991(Accession No.
NP_826168), SAV5561(Accession No. NP_826738), SAV2284(Accession No. NP_823460), SAV2272(Accession No.
NP_823447), SAV2858(Accession No. NP_824034), SAV3209(Accession No. NP_824385), SAV6482(Accession No.
NP_827658), SAV4999(Accession No. NP_826176), SAV4725(Accession No. NP_825902), SAV7479(Accession No.
NP_828655), SAV4908(Accession No. NP_826085), SAV1861(Accession No. NP_823037), SAV3970(Accession No.
NP_825147), SAV4950(Accession No. NP_826127), SAV7486(Accession No. NP_828662), SAV3129(Accession No.
NP_824305), SAV6983(Accession No. NP_828159), SAV2208(Accession No. NP_823383), SAV1687(Accession No.
NP_822863), SAV6275(Accession No. NP_827451), SAV3073(Accession No. NP_824249), SAV3691(Accession No.
NP_824868), SAV2637(Accession No. NP_823813), SAV2646(Accession No. NP_823822), SAV6005(Accession No.
NP_827182), SAV6679(Accession No. NP_827855), SAV2274(Accession No. NP_823450), SAV6546(Accession No.
NP_827722), SAV56(Accession No. NP_821230), SAV5370(Accession No. NP_826547), SAV4920(Accession No.
NP_826097), SAV6742(Accession No. NP_827918), SAV5271(Accession No. NP_826448), SAV5468(Accession No.
NP_826645), SAV7001(Accession No. NP_828177), SAV5204(Accession No. NP_826381), SAV2533(Accession No.
NP_823709), SAV6329(Accession No. NP_827505), SAV2505(Accession No. NP_823681), SAV5193(Accession No.
NP_826370), SAV392(Accession No. NP_821566), SAV2921(Accession No. NP_824097), SAV4731(Accession No.
NP_825908), SAV3502(Accession No. NP_824679), SAV7486(Accession No. NP_828662), SAV5148(Accession No.
NP_826325), SAV1203(Accession No. NP_822378), SAV5730(Accession No. NP_826907), SAV4585(Accession No.
NP_825762), SAV4718(Accession No. NP_825895), SAV5674(Accession No. NP_826851), SAV7392(Accession No.
NP_828568), SAV2665(Accession No. NP_823841), SAV1153(Accession No. NP_822328), SAV2050(Accession No.
NP_823226), SAV957(Accession No. NP_822132), SAV4706(Accession No. NP_825883), SAP1p29(Accession No.
NP_828778), SAV5445(Accession No. NP_826622), SAV7126(Accession No. NP_828302), SAV4958(Accession No.
NP_826135), SAV2733(Accession No. NP_823909), SAV4932(Accession No. NP_826109), SAV4919(Accession No.
NP_826096), SAV6677(Accession No. NP_827853), SAV5154(Accession No. NP_826331), SAV2724(Accession No.
NP_823900), SAV1108(Accession No. NP_822283), SAV6233(Accession No. NP_827409), SAV2254(Accession No.
NP_823430), SAV4578(Accession No. NP_825755), SAV6128(Accession No. NP_827304), SAV1958(Accession No.
NP_823134), SAV5694(Accession No. NP_826871), SAV2989(Accession No. NP_824165), SAV4321(Accession No.
NP_825498), SAV3116(Accession No. NP_824292), SAV4253(Accession No. NP_825430), SAV6508(Accession No.
NP_827684), SAV2618(Accession No. NP_823794), SAV4820(Accession No. NP_825997), SAV3117(Accession No.
NP_824293), SAV4486(Accession No. NP_825663), SAV98(Accession No. NP_821272), SAV4225(Accession No.
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NP_825402),
SAV1424(Accession
SAV7350(Accession
SAV7256(Accession
SAV3351(Accession
SAV5219(Accession
SAV6149(Accession
SAV2520(Accession
SAV6649(Accession No.
SAV6902(Accession No. NP_828078),
SAV416(Accession No. NP_821591),
SAV6884(Accession No. NP_828060),
SAV3529(Accession No. NP_824706),
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NP_827325),
NP_823696) ,
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SAV5433; SAV4096 ; SAV5322(Accession  No.

SAV2237(Accession
NP_828060) .
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SAV4498(Accession
SAV4618(Accession
SAV5146(Accession
SAV5346(Accession
SAV5833(Accession
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SAV3863(Accession
SAV3343(Accession
SAV5808(Accession
SAV6938(Accession
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NP_823617) ,
NP_923071),
NP_824161),
NP_824923) ,
NP_825006) ,
NP_825675),
NP_825795),
NP_826323) ,
NP_826523) ,
NP_827010) ,
NP_827961),
NP_828670),
NP_825518) ,
NP_822386) ,
NP_825040) ,
NP_824519) ,
NP_826985) ,
NP_828114),

NP_823413),

SAV1540(Accession
SAV2813(Accession No.
SAV4020(Accession No.
SAV5053(Accession No.
SAV3970(Accession No.
SAV6325(Accession No.
SAV7069(Accession No.
SAV1733(Accession No.
SAV3142(Accession No.
SAV3944(Accession No.
SAV6274(Accession No.
SAV1986(Accession No.
SAV1473(Accession
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SAV213(Accession No.

SAV594(Accession No.

SAV856(Accession No.

SAV1610(Accession No.
SAV2090(Accession No.
SAV2472(Accession No.
SAV2899(Accession No.
SAV3445(Accession No.
SAV3793(Accession No.
SAV4023(Accession No.
SAV4507(Accession No.
SAV4688(Accession No.
SAV5215(Accession No.
SAV5590(Accession No.
SAV6183(Accession No.
SAV6892(Accession No.
SAV3202(Accession No.
SAV2033(Accession No.
SAV5881(Accession No.
SAV6678(Accession No.
SAV6988(Accession No.
SAV2998(Accession No.
SAV5878(Accession No.
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NP_822716), SAV2695(Accession
NP_823989), SAV4524(Accession
NP_825197), SAV3932(Accession
NP_826230), SAV554(Accession
NP_825147), SAV2377(Accession
NP_827501), SAV4484(Accession
NP_828245), SAV6233(Accession
NP_822909), SAV1107(Accession
NP_824318), SAV5324(Accession
NP_825121), SAV459(Accession
NP_827450), SAV7145(Accession
NP_823162), SAV4936(Accession

No.

A

Ry

NP_821387),
NP_821769) ,
NP_822031),
NP_822786) ,
NP_823266),
NP_823648),
NP_824075),
NP_824622),

NP_824970),

NP_825200),
NP_825684) ,
NP_825865) ,
NP_826392) ,
NP_826767),
NP_827359) ,
NP_828068) ,
NP_824378),
NP_823209),
NP_827058) ,
NP_827854) ,
NP_828164),
NP_824174),
NP_827055) ,

NP_822648)
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SAV424(Accession
SAV696(Accession
SAV1235(Accession
SAV1686(Accession
SAV2377(Accession
SAV2486(Accession
SAV2929(Accession
SAV3536(Accession
SAV3818(Accession
SAV4053(Accession
SAV4536(Accession
SAV5017(Accession
SAV5316(Accession
SAV5782(Accession
SAV6469(Accession
SAV7442(Accession
SAV5202(Accession
SAV7130(Accession
SAV6549(Accession
SAV7159(Accession
SAV1845(Accession
SAV2994 (Accession
SAV4364(Accession

Al

SAV4706(Accession No.

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
SAV6884(Accession

o

N=

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

sgom

NP_825883),
NP_823871),
NP_825701),
NP_825109),
NP_821729),
NP_823553),
NP_825661) ,
NP_827409) ,
NP_822282),
NP_826501),
NP_821634) ,
NP_828321),
NP_826113),
No.

P

ol

NP_821599),
NP_821871),
NP_822410) ,
NP_822862) ,
NP_823553),
NP_823662) ,
NP_824105) ,
NP_824713),
NP_824995) ,
NP_825230) ,
NP_825713),
NP_826194) ,
NP_826493) ,
NP_826959) ,
NP_827645) ,
NP_828618) ,
NP_826379),
NP_828306) ,
NP_827725) ,
NP_828335),
NP_823021),
NP_824170) ,
NP_825541) ,
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SAV4225(Accession No. NP_825402), SAV6380(Accession No. NP_827556), SAV4283(Accession No. NP_825465),
SAV6616(Accession No. NP_827792), SAV4898(Accession No. NP_826075), SAV893(Accession No. NP_822068),
SAV1077(Accession No. NP_822252), SAV6163(Accession No. NP_827339), SAV2803(Accession No. NP_823979),
SAV3420(Accession No. NP_824597), SAV3192(Accession No. NP_824368), SAV1902(Accession No. NP_823078),
SAV1221(Accession No. NP_822396), SAV2046(Accession No. NP_823222), SAV4614(Accession No. NP_825791),
SAV2505(Accession No. NP_823681), SAV6770(Accession No. NP_827946), SAV4943(Accession No. NP_826120),
SAV2690(Accession No. NP_823866), SAV4617(Accession No. NP_825794), SAV5033(Accession No. NP_826210),
SAV1718(Accession No. NP_822894), SAV6124(Accession No. NP_827300), SAV4942(Accession No. NP_826119),
SAV4697(Accession No. NP_825874), SAV4079(Accession No. NP_825256), SAV5935(Accession No. NP_827112),
SAV3429(Accession No. NP_824606), SAV2456(Accession No. NP_823632), SAV6476(Accession No. NP_827652),
SAV5829(Accession No. NP_827006), SAV4524(Accession No. NP_825701), SAV4484(Accession No. NP_825661),
SAV4012(Accession No. NP_825189), SAV4074(Accession No. NP_825251), SAV2644(Accession No. NP_823820),
SAV324(Accession No. NP_821498), SAV6492(Accession No. NP_827668), SAV6229(Accession No. NP_827405),
SAV2164(Accession No. NP_823340), SAV2725(Accession No. NP_823901), SAV6007(Accession No. NP_827184),
SAV5263(Accession No. NP_826440), SAV2866(Accession No. NP_824042), SAV5714(Accession No. NP_826891),
SAV2701(Accession No. NP_823877), SAV4930(Accession No. NP_826107), SAV4430(Accession No. NP_825607),
SAV7376(Accession No. NP_828552), SAV2888(Accession No. NP_824064), SAV5510(Accession No. NP_826687),
SAV7141(Accession No. NP_828317), SAV5321(Accession No. NP_826498), SAV4095(Accession No. NP_825272),
SAV3903(Accession No. NP_825080), SAV6897(Accession No. NP_828073), SAV6324(Accession No. NP_827500),
SAV4917(Accession No. NP_826094), SAV5325(Accession No. NP_826502), SAV5028(Accession No. NP_826205),
SAV6727(Accession No. NP_827903), SAV6649(Accession No. NP_827825), SAV5270(Accession No. NP_826447),
SAV6685(Accession No. NP_827861), SAV231(Accession No. NP_821405), SAV3117(Accession No. NP_824293),
SAV2611(Accession No. NP_823787), SAV1011(Accession No. NP_822186), SAV1460(Accession No. NP_822635),
SAV2870(Accession No. NP_824046), SAV7177(Accession No. NP_828353), SAV3932(Accession No. NP_825109),
SAV6635(Accession No. NP_827811), SAV6822(Accession No. NP_827998), SAV3483(Accession No. NP_824660),
SAV6913(Accession No. NP_828089), SAV5048(Accession No. NP_826225), SAV6041(Accession No. NP_827217),
SAV4882(Accession No. NP_826059), SAV5323(Accession No. NP_826500), SAV3805(Accession No. NP_824982),
SAV4951(Accession No. NP_826128), SAV6176(Accession No. NP_827352), SAV4939(Accession No. NP_826116),
SAV2503(Accession No. NP_823679), SAV3249(Accession No. NP_824425), SAV4939(Accession No. NP_826116),
SAV98(Accession No. NP_821272), SAV2994(Accession No. NP_824170), SAV6870(Accession No. NP_828046)
SAV3788(Accession No. NP_824965), SAV4748(Accession No. NP_825925), SAV6007(Accession No. NP_827184),
SAV4954 (Accession No. NP_826131), SAV5269(Accession No. NP_826446), SAV1430(Accession No. NP_822605),
SAV4485(Accession No. NP_825662), SAV4042(Accession No. NP_825219), SAV3624(Accession No. NP_824301),
SAV241(Accession No. NP_821415), SAV3016(Accession No. NP_824192), SAV4223(Accession No. NP_825400),
SAV373(Accession No. NP_821547), SAV4577(Accession No. NP_825754), SAV5159(Accession No. NP_826336),
SAV6315(Accession No. NP_827491), SAV2992(Accession No. NP_824168), SAV1840(Accession No. NP_823016),
SAV6677(Accession No. NP_827853), SAV4945(Accession No. NP_826122), SAV2627(Accession No. NP_823803),
SAV1525(Accession No. NP_822700), SAV6127(Accession No. NP_827303), SAV3245(Accession No. NP_824421),
SAV836(Accession No. NP_822011), SAV3346(Accession No. NP_824522), SAV4992(Accession No. NP_826169),
SAV4944 (Accession No. NP_826121), SAV4832(Accession No. NP_826009), SAV4485(Accession No. NP_825662),
SAV5267(Accession No. NP_826444), SAV3516(Accession No. NP_824693), SAV3562(Accession No. NP_824739),
SAV2652(Accession No. NP_823828), SAV1282(Accession No. NP_822457), SAV286(Accession No. NP_821460),
SAV4991(Accession No. NP_826168), SAV5561(Accession No. NP_826738), SAV2284(Accession No. NP_823460),
SAV2272(Accession No. NP_823447), SAV2858(Accession No. NP_824034), SAV3209(Accession No. NP_824385),
SAV6482(Accession No. NP_827658), SAV4999(Accession No. NP_826176), SAV4725(Accession No. NP_825902),
SAV7479(Accession No. NP_828655), SAV4908(Accession No. NP_826085), SAV1861(Accession No. NP_823037),
SAV3970(Accession No. NP_825147), SAV4950(Accession No. NP_826127), SAV7486(Accession No. NP_828662),
SAV3129(Accession No. NP_824305), SAV6983(Accession No. NP_828159), SAV2208(Accession No. NP_823383),
SAV1687(Accession No. NP_822863), SAV6275(Accession No. NP_827451), SAV3073(Accession No. NP_824249),
SAV3691(Accession No. NP_824868), SAV2637(Accession No. NP_823813), SAV2646(Accession No. NP_823822),
SAV6005(Accession No. NP_827182), SAV6679(Accession No. NP_827855), SAV2274(Accession No. NP_823450),
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SAV6546(Accession No. NP_827722), SAV56(Accession No. NP_821230), SAV5370(Accession No. NP_826547)
SAV4920(Accession No. NP_826097), SAV6742(Accession No. NP_827918), SAV5271(Accession No. NP_826448),
SAV5468(Accession No. NP_826645), SAV7001(Accession No. NP_828177), SAV5204(Accession No. NP_826381),
SAV2533(Accession No. NP_823709), SAV6329(Accession No. NP_827505), SAV2505(Accession No. NP_823681),
SAV5193(Accession No. NP_826370), SAV392(Accession No. NP_821566), SAV2921(Accession No. NP_824097),
SAV4731(Accession No. NP_825908), SAV3502(Accession No. NP_824679), SAV7486(Accession No. NP_828662),
SAV5148(Accession No. NP_826325), SAV1203(Accession No. NP_822378), SAV5730(Accession No. NP_826907),
SAV4585(Accession No. NP_825762), SAV4718(Accession No. NP_825895), SAV5674(Accession No. NP_826851),
SAV7392(Accession No. NP_828568), SAV2665(Accession No. NP_823841), SAV1153(Accession No. NP_822328),
SAV2050(Accession No. NP_823226), SAV957(Accession No. NP_822132), SAV4706(Accession No. NP_825883),
SAP1p29(Accession No. NP_828778), SAV5445(Accession No. NP_826622), SAV7126(Accession No. NP_828302),
SAV4958(Accession No. NP_826135), SAV2733(Accession No. NP_823909), SAV4932(Accession No. NP_826109),
SAV4919(Accession No. NP_826096), SAV6677(Accession No. NP_827853), SAV5154(Accession No. NP_826331),
SAV2724(Accession No. NP_823900), SAV1108(Accession No. NP_822283), SAV6233(Accession No. NP_827409),
SAV2254(Accession No. NP_823430), SAV4578(Accession No. NP_825755), SAV6128(Accession No. NP_827304),
SAV1958(Accession No. NP_823134), SAV5694(Accession No. NP_826871), SAV2989(Accession No. NP_824165),
SAV4321(Accession No. NP_825498), SAV3116(Accession No. NP_824292), SAV4253(Accession No. NP_825430),
SAV6508(Accession No. NP_827684), SAV2618(Accession No. NP_823794), SAV4820(Accession No. NP_825997),
SAV3117(Accession No. NP_824293), SAV4486(Accession No. NP_825663), SAV98(Accession No. NP_821272)
SAV4225(Accession No. NP_825402), SAV5433;SAV4096;SAV5322(Accession No. NP_826610), SAV4706(Accession
No. NP_825883), SAV1424(Accession No. NP_822599), SAV1540(Accession No. NP_822716), SAV2695(Accession
No. NP_823871), SAV7350(Accession No. NP_828526), SAV2813(Accession No. NP_823989), SAV4524(Accession
No. NP_825701), SAV7256(Accession No. NP_828432), SAV4020(Accession No. NP_825197), SAV3932(Accession
No. NP_825109), SAV3351(Accession No. NP_824527), SAV5053(Accession No. NP_826230), SAV554(Accession
No. NP_821729), SAV5219(Accession No. NP_826396), SAV3970(Accession No. NP_825147), SAV2377(Accession
No. NP_823553), SAV6149(Accession No. NP_827325), SAV6325(Accession No. NP_827501), SAV4484(Accession
No. NP_825661), SAV2520(Accession No. NP_823696), SAV7069(Accession No. NP_828245), SAV6233(Accession
No. NP_827409), SAV6649(Accession No. NP_827825), SAV1733(Accession No. NP_822909), SAV1107(Accession
No. NP_822282), SAV6902(Accession No. NP_828078), SAV3142(Accession No. NP_824318), SAV5324(Accession
No. NP_826501), SAV416(Accession No. NP_821591), SAV3944(Accession No. NP_825121), SAV459(Accession
No. NP_821634), SAV6884(Accession No. NP_828060), SAV6274(Accession No. NP_827450), SAV7145(Accession
No. NP_828321), SAV3529(Accession No. NP_824706), SAV1986(Accession No. NP_823162), SAV4936(Accession
No. NP_826113), SAV2237(Accession No. NP_823413), SAV1473(Accession No. NP_822648) %
SAV6884 (Accession No. NP_828060).

o 4l A
wrg o) s
wye 25

yigo] o= e B 2 o9 Fle

Boume ouuE 3 AETe 2328 wolen, duua 1 AdwTel sded w, dwe
B OAWRE 23S 1E, oWHE 3 gy 2 eluEe] 4as FAA7IE SR saed P
o it Aoltt,

2HFErFo| A 2 (Streptomyces) & 4RAH 02 XA TFd a4 2 oA AL AHES Aisle YS 7HR
Aoz de &el- dvh(Hwang, E. 1., et al., J. Miocriobiol. Biotechnol. 15:909-912, 2005; Hwang, Y.
S., et al., Appl. Enbiron. Microbiol. 69:1263-1269, 2003; Prasad, J. B. et al., J. Microbiol.
Biotechnol. 16:764-770, 2006). ZAE@Eulolxx o|Wu|Ee]A(Streptomyces avermitilis)el €8] AALs
ol M9 ¥ (avermectin)< HWE3E USA|G L-SH =2 ~(oleandrose) ZE|AlElo]=9] o]FFo] Eojgle o
Ho] FElAto]EE uwlo]lm 2 E EFY] I ZEAEFe] =(pentacyclic macrolactone type I polyketide)e] 163
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9 stuEA, Y wFAEd oiFd v FEe FEE 3 gdet dF 32 "A7IAZF (arthropod
parasites)ol thald ol FE2ES A Jt(Yoon, Y. J. et al., App] Microbiol. Biotechnol.
63:626-634, 2004). S. efn/rjge]=o] o AAHEE= 89 Fo dWHEd FeEES (5, (22-C23 B 260
Al F2A ZpolE 7FA AL Avh(Albers-SchG., et al., J. Am. Chem. Sco. 103.4216—4221, 1981; Burg, R.
W., et al., Agents Chemoter. 15:361-367, 1979; Miller T. W., et al., Antimicrob. Agnets Chemother.
16:368-371, 1979; = 1 =), oW=de] M A WAYUFL A2 %A (precursor labeling), 2He
EdWo]l A (blocked mutants analyses), &Xtit&E 54 3l(intermediates characterization) % < =& A
stAl 349 A¥ A7 (in vitro studies of avermetin biosynthetic enzymes) 52 2&S Ear @5 H
t}(lkeda, H., et al., J. Bacteriol. 169:5615-5621, 1987; lkeda, H., et al., Chem. Rev. 97:2591-2609,
1998; Omura S., et al., Proc. Natl. Acad. Sci. USA 98:12215-12220: 2001). <A olHu@e A Fdx}
o2 FEUeHE AVIAE R S ofpmda] o] A Ame EAHo] AUtk(Ikeda, H., et al., Nat.
Biotehcnol. 21:505-506, 2003; Ikeda, H., et al., Proc. Natl. Acad. Sci. USA 96:9509-9514, 1999). 1¥
O AT AT A7AE 9 AREel diE ARAYe ofd YA stk S8, dwed Agde x
Aees FH8y 242858 5 HA2 23 5449 aveR(lkeda, H., et al., Proc. Natl. Acad. Sci. USA
06:9509-9514, 1009)e] vl @ FA& ASFt v el 9 @rh. AEQEslelAA Fol ojgle o)
£ o% dArEEe] AT chbw, dEmEe] 4RAe Baw fAsde srdl AAsHl 24
Now MolAmE, opE S, WHHANIEET WY oA S e duuEe] MRS ob| s
(Yoon, Y. J. et al., Appl. Microbiol. Biotechnol. 63:626-634, 2004).

DNA mlo]Z R o] o] Al2¥lE xFFsle] #H 92 7]% (Omics-guided technology) &< #AF 84 o
RNE AGTFEANA Holv TtYd EARol e AL&Ho gt olgjzmnfol s A=
Sccharopolyspora erythraca 2 BtY24S WA= S, fradiae 2FAAQA WAARFE AFES A A 2]
ol A S. coelicolor DNA wlo]la 2ol o] A|AEIE ALgslo] X oz BEAMEUHLum. A. M., er al.,

Metabol. Eng. 6:186-196, 2003).

@)
o
il

B OAPAES SEQERN 2 AW el 2 (Streptonyees avernitilis)®] AA Aw WL ol gatel ouuE
DA ARE FAAE YHWORA B Ye Y,

2 oage) e ojmue 3 gaiie] 22ede utolontA, ouHE 3 YaFFe] 2wy P, of
BEE 3 g A22de e, duue 3 Ay 0 olnEEe) Ane FAA7E SitRel 239
d e AFes Ao,

EE, B oUwe sle Az pAE olnHe 3 QT 2ded e AFet: D) @7 A4 RAS
FESE WA 2) WA 29 2R DA RAE ol §dte] dMuE P f4 BAS FHsHE WA
% 3) WA 29 FH9 dolEdA 47 23EE volortAY WA HEE Helsto] owHY 3 AT
£ Ast= oA

EE, B oune ouluE 2 AAET 239 g NES ATa

G, 2 wHe svle WAz PAE cluEE SN Ee AZE 1 oulEE 3 T o uug
A AT AA RAZ FEeE WA 2) @A D) F2E A RAS ol gkl oulME 1 AAET
olWEEl A AETe §04 BAE SAGE v 3) vl 2)9) omEe 1 AawTel ouEE A A
FHO fA4 BAL Masks WA 4) 9 3)9) My KA TE AvA BA HFoF melt FAA



<18>

<19>

<20>

<21>

<22>

ZIHSd 10-2008-0095691

I 5) B )9 AR FAAE oHEE JATFE PFOR FdMo]
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2 AyaEe oMl 1 AAFFA S, of#u] 2] ~(Streptomyces avermitilis ATCC31780) 2 A Ak

S. o rEe]=(ATCC31267) 5 wiFstel 5. dfuirjdel= A Als wlelazo#e] 3 (CombiMatrix Co.,

Seattle, USA)E o]&3te] F3a HHE SAHIT. of&e] WY 1 AikF9 dHEd 2 Aiba59

FrAx dEAE vaste] AR o] 2af o] Apol7t v fAAE ek, 1 Ad, 49709 {FdArt
I

ol 7A4%S FA3FHE 1 2 2 #FZF). EI PKS FHAAE 83 ovjdel A FAAE] onjuE
I AT AR o HuEl A A FolA @ LdES ST 3 #E). 5] JAWdE 5EgAx
ZA 5128 aveRe] AWMEl A AAFEFA F 80% FAste] WAL, 2 A5 RT-PRE 47]9)
PKS A4 ddS Aglsioint. 1 A3, 4709 ow#E e PKS FHA7E W EEl 51 AR o i E e
A Aol A wE o] 4TS FRlElth.  olF F3 aveRe] o] oMulE PKS FHAAE A3 9
3 ags o & U

wowge e o ANET 23298 heleniAR AFw,

F7] =38 3E vlolutAE 7] FAAER o|Fofzl FOoRRE AYH on shy ojdoR FAHE AS
Ex o= gt} SAVI28(Accession No. NP_821302), SAV213(Accession No. NP_821387), SAV424(Accession No.
NP_821599), SAV573(Accession No. NP_821748), SAV594(Accession No. NP_821769), SAV696(Accession No.
NP_821871), SAV724(Accession No. NP_821899), SAV856(Accession No. NP_822031), SAV1235(Accession No.
NP_822410), SAV1405(Accession No. NP_822580), SAV1610(Accession No. NP_822786), SAV1686(Accession No.
NP_822862), SAV1094(Accession No. NP_823080), SAV2090(Accession No. NP_823266), SAV2377(Accession No.
NP_823553), SAV2441(Accession No. NP_823617), SAV2472(Accession No. NP_823648), SAV2486(Accession No.
NP_823662), SAV2895(Accession No. NP_923071), SAV2899(Accession No. NP_824075), SAV2929(Accession No.
NP_824105), SAV2985(Accession No. NP_824161), SAV3445(Accession No. NP_824622), SAV3536(Accession No.
NP_824713), SAV3746(Accession No. NP_824923), SAV3793(Accession No. NP_824970), SAV3818(Accession No.
NP_824995), SAV3829(Accession No. NP_825006), SAV4023(Accession No. NP_825200), SAV4053(Accession No.
NP_825230), SAV4498(Accession No. NP_825675), SAV4507(Accession No. NP_825684), SAV4536(Accession No.
NP_825713), SAV4618(Accession No. NP_825795), SAV4688(Accession No. NP_825865), SAV5017(Accession No.
NP_826194), SAV5146(Accession No. NP_826323), SAV5215(Accession No. NP_826392), SAV5316(Accession No.
NP_826493), SAV5346(Accession No. NP_826523), SAV5590(Accession No. NP_826767), SAV5782(Accession No.
NP_826959), SAV5833(Accession No. NP_827010), SAV6183(Accession No. NP_827359), SAV6469(Accession No.
NP_827645), SAV6785(Accession No. NP_827961), SAV6892(Accession No. NP_828068), SAV7442(Accession No.
NP_828618), SAV7494(Accession No. NP_828670), SAV3202(Accession No. NP_824378), SAV5202(Accession No.
NP_826379), SAV4341(Accession No. NP_825518), SAV2033(Accession No. NP_823209), SAV7130(Accession No.
NP_828306), SAV1211(Accession No. NP_822386), SAV5881(Accession No. NP_827058), SAV6549(Accession No.
NP_827725), SAV3863(Accession No. NP_825040), SAV6678(Accession No. NP_827854), SAV7159(Accession No.
NP_828335), SAV3343(Accession No. NP_824519), SAV6988(Accession No. NP_828164), SAV1845(Accession No.
NP_823021), SAV5808(Accession No. NP_826985), SAV2998(Accession No. NP_824174), SAV2994(Accession No.
NP_824170), SAV6938(Accession No. NP_828114), SAV5878(Accession No. NP_827055), SAV4364(Accession No.
NP_825541), SAV4225(Accession No. NP_825402), SAV6380(Accession No. NP_827556), SAV4288(Accession No.
NP_825465), SAV6616(Accession No. NP_827792), SAV4898(Accession No. NP_826075), SAV893(Accession No.
NP_822068), SAV1077(Accession No. NP_822252), SAV6163(Accession No. NP_827339), SAV2803(Accession No.
NP_823979), SAV3420(Accession No. NP_824597), SAV3192(Accession No. NP_824368), SAV1902(Accession No.
NP_823078), SAV1221(Accession No. NP_822396), SAV2046(Accession No. NP_823222), SAV4614(Accession No.
NP_825791), SAV2505(Accession No. NP_823681), SAV6770(Accession No. NP_827946), SAV4943(Accession No.
NP_826120), SAV2690(Accession No. NP_823866), SAV4617(Accession No. NP_825794), SAV5033(Accession No.
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NP_826210),
NP_826119),
NP_827112),
NP_827652) ,
NP_825661) ,
NP_823820),
NP_827405) ,
NP_827184),
NP_826891),
NP_825607) ,
NP_826687) ,
NP_825272) ,
NP_827500) ,
NP_826205) ,
NP_826447) ,
NP_824293) ,
NP_822635) ,
NP_825109),
NP_824660) ,
NP_827217),
NP_824982) ,
NP_826116),
NP_826116),
NP_828046) ,
NP_827184),
NP_822605) ,
NP_824801),
NP_825400) ,
NP_826336) ,
NP_823016) ,
NP_823803),
NP_824421),
NP_826169) ,
NP_825662) ,
NP_824739),
NP_821460) ,
NP_823460) ,
NP_824385) ,
NP_825902) ,
NP_823037),
NP_828662) ,
NP_823383),
NP_824249) ,
NP_823822),

SAV1718(Accession
SAV4697 (Accession
SAV3429(Accession
SAV5829(Accession No.
SAV4012(Accession No.
SAV324(Accession No.
SAV2164(Accession No.
SAV5263(Accession No.
SAV2701(Accession No.
SAV7376(Accession No.
SAV7141(Accession No.
SAV3903(Accession No.
SAV4917(Accession No.
SAV6727(Accession No.
SAV6685(Accession No.
SAV2611(Accession No.
SAV2870(Accession No.
SAV6635(Accession No.
SAV6913(Accession No.
SAV4882(Accession No.

No.
No.
No.

NP_822894) ,
NP_825874) ,
NP_824606),

SAV6124(Accession
SAV4079(Accession
SAV2456(Accession
NP_827006), SAV4524(Accession No.
NP_825189), SAV4074(Accession No.
NP_821498), SAV6492(Accession No.

NP_823340), SAV2725(Accession No.
NP_826440), SAV2866(Accession No.
NP_823877), SAV4930(Accession No.
NP_828552), SAV2888(Accession No.
NP_828317), SAV5321(Accession No.
NP_825080), SAV6897(Accession No.
NP_826094), SAV5325(Accession No.
NP_827903), SAV6649(Accession No.
NP_827861), SAV231(Accession No.

NP_823787), SAV1011(Accession No.
NP_824046), SAV7177(Accession No.
NP_827811), SAV6822(Accession No.
NP_828089), SAV5048(Accession No.
NP_826059), SAV5323(Accession No.
SAV4951(Accession No. NP_826128), SAV6176(Accession No.
SAV2503(Accession No. NP_823679), SAV3249(Accession No.
SAV98(Accession No. NP_821272), SAV2994(Accession No.

SAV3788(Accession No. NP_824965), SAV4A748(Accession No.
SAV4954(Accession No. NP_826131), SAV5269(Accession No.
SAV4485(Accession No. NP_825662), SAV4042(Accession No.
SAV241(Accession No. NP_821415), SAV3016(Accession No.

SAV373(Accession No. NP_821547), SAV4577(Accession No.

SAV6315(Accession No. NP_827491), SAV2992(Accession No.
SAV6677(Accession No. NP_827853), SAV4945(Accession No.
SAV1525(Accession No. NP_822700), SAV6127(Accession No.
SAV836(Accession No. NP_822011), SAV3346(Accession No.

SAV4944(Accession No. NP_826121), SAV4832(Accession No.
SAV5267(Accession No. NP_826444), SAV3516(Accession No.
SAV2652(Accession No. NP_823828), SAV1282(Accession No.
SAV4991(Accession No. NP_826168), SAV5561(Accession No.
SAV2272(Accession No. NP_823447), SAV2858(Accession No.
SAV6482(Accession No. NP_827658), SAV4999(Accession No.
SAV7479(Accession No. NP_828655), SAV4908(Accession No.
SAV3970(Accession No. NP_825147), SAV4950(Accession No.
SAV3129(Accession No. NP_824305), SAV6983(Accession No.
SAV1687(Accession No. NP_822863), SAV6275(Accession No.
SAV3691(Accession No. NP_824868), SAV2637(Accession No.
SAV6005(Accession No. NP_827182), SAV6679(Accession No.

No.
No.
No.

NP_827300) ,
NP_825256) ,
NP_823632) ,
NP_825701),
NP_825251) ,
NP_827668) ,
NP_823901),
NP_824042) ,
NP_826107),
NP_824064) ,
NP_826498) ,
NP_828073),
NP_826502) ,
NP_827825) ,
NP_821405) ,
NP_822186),
NP_828353),
NP_827998) ,
NP_826225) ,
NP_826500) ,
NP_827352),
NP_824425) ,
NP_824170),
NP_825925) ,
NP_826446) ,
NP_825219),
NP_824192),
NP_825754) ,
NP_824168),
NP_826122),
NP_827303),
NP_824522) ,
NP_826009) ,
NP_824693) ,
NP_822457),
NP_826738),
NP_824034) ,
NP_826176) ,
NP_826085) ,
NP_826127),
NP_828159) ,
NP_827451) ,
NP_823813),
NP_827855) ,

SAV4942(Accession
SAV5935(Accession
SAV6476(Accession
SAV4484(Accession
SAV2644(Accession
SAV6229(Accession
SAV6007(Accession
SAV5714(Accession
SAV4430(Accession
SAV5510(Accession
SAV4095(Accession
SAV6324(Accession
SAV5028(Accession
SAV5270(Accession
SAV3117(Accession
SAV1460(Accession
SAV3932(Accession
SAV3483(Accession
SAV6041(Accession
SAV3805(Accession
SAV4939(Accession
SAV4939(Accession
SAV6870(Accession
SAV6007(Accession
SAV1430(Accession
SAV3624(Accession
SAV4223(Accession
SAV5159(Accession
SAV1840(Accession
SAV2627(Accession
SAV3245(Accession
SAV4992(Accession
SAV4485(Accession
SAV3562(Accession

SAV286(Accession
SAV2284(Accession
SAV3209(Accession
SAV4725(Accession
SAV1861(Accession
SAV7486(Accession
SAV2208(Accession
SAV3073(Accession
SAV2646(Accession
SAV2274(Accession

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

NP_823450) ,
NP_826547) ,
NP_826448) ,
NP_826381),
NP_823681),
NP_824097) ,
NP_828662) ,

SAV6546(Accession No. NP_827722),
SAV4920(Accession No. NP_826097),
SAV5468(Accession No. NP_826645),
SAV2533(Accession No. NP_823709),
SAV5193(Accession No. NP_826370),
SAV4731(Accession No. NP_825908),
SAV5148(Accession No. NP_826325),

SAV56(Accession No.

SAV6742(Accession
SAV7001(Accession
SAV6329(Accession

SAV3502(Accession
SAV1203(Accession
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No.
No.
No.
SAV392(Accession No.
No.
No.

NP_821230),
NP_827918),
NP_828177),
NP_827505) ,
NP_821566) ,
NP_824679),
NP_822378),

SAV5370(Accession
SAV5271(Accession
SAV5204 (Accession
SAV2505(Accession
SAV2921(Accession
SAV7486(Accession
SAV5730(Accession

No.
No.
No.
No.
No.
No.
No.
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NP_826907), SAV4585(Accession No. NP_825762), SAV4718(Accession No. NP_825895), SAV5674(Accession No.
NP_826851), SAV7392(Accession No. NP_828568), SAV2665(Accession No. NP_823841), SAV1153(Accession No.
NP_822328), SAV2050(Accession No. NP_823226), SAV957(Accession No. NP_822132), SAV4706(Accession No.
NP_825883), SAP1p29(Accession No. NP_828778), SAV5445(Accession No. NP_826622), SAV7126(Accession No.
NP_828302), SAV4958(Accession No. NP_826135), SAV2733(Accession No. NP_823909), SAV4932(Accession No.
NP_826109), SAV4919(Accession No. NP_826096), SAV6677(Accession No. NP_827853), SAV5154(Accession No.
NP_826331), SAV2724(Accession No. NP_823900), SAV1108(Accession No. NP_822283), SAV6233(Accession No.
NP_827409), SAV2254(Accession No. NP_823430), SAV4578(Accession No. NP_825755), SAV6128(Accession No.
NP_827304), SAV1958(Accession No. NP_823134), SAV5694(Accession No. NP_826871), SAV2989(Accession No.
NP_824165), SAV4321(Accession No. NP_825498), SAV3116(Accession No. NP_824292), SAV4253(Accession No.
NP_825430), SAV6508(Accession No. NP_827684), SAV2618(Accession No. NP_823794), SAV4820(Accession No.
NP_825997), SAV3117(Accession No. NP_824293), SAV4486(Accession No. NP_825663), SAV98(Accession No.
NP_821272), SAV4225(Accession No. NP_825402), SAV5433;SAV4096;SAV5322(Accession No. NP_826610),
SAV4706(Accession No. NP_825883), SAV1424(Accession No. NP_822599), SAV1540(Accession No. NP_822716),
SAV2695(Accession No. NP_823871), SAV7350(Accession No. NP_828526), SAV2813(Accession No. NP_823989),
SAV4524(Accession No. NP_825701), SAV7256(Accession No. NP_828432), SAV4020(Accession No. NP_825197),
SAV3932(Accession No. NP_825109), SAV3351(Accession No. NP_824527), SAV5053(Accession No. NP_826230),
SAV554(Accession No. NP_821729), SAV5219(Accession No. NP_826396), SAV3970(Accession No. NP_825147),
SAV2377(Accession No. NP_823553), SAV6149(Accession No. NP_827325), SAV6325(Accession No. NP_827501),
SAV4484(Accession No. NP_825661), SAV2520(Accession No. NP_823696), SAV7069(Accession No. NP_828245),
SAV6233(Accession No. NP_827409), SAV6649(Accession No. NP_827825), SAV1733(Accession No. NP_822909),
SAV1107(Accession No. NP_822282), SAV6902(Accession No. NP_828078), SAV3142(Accession No. NP_824318),
SAV5324(Accession No. NP_826501), SAV416(Accession No. NP_821591), SAV3944(Accession No. NP_825121),
SAV459(Accession No. NP_821634), SAV6884(Accession No. NP_828060), SAV6274(Accession No. NP_827450),
SAV7145(Accession No. NP_828321), SAV3529(Accession No. NP_824706), SAV1986(Accession No. NP_823162),
SAV4936(Accession No. NP_826113), SAV2237(Accession No. NP_823413), SAV1473(Accession No. NP_822648)
2 SAV6884(Accession No. NP_828060) .

<23> &7] wrolemtAd oA, d7] FHAER o]FojX ForFE HEUEE o= o] fHxteE oWHEE A
Aokt A SRAgR 2u) ol welde] Frieke Aol mpgEA stk SAVI28(Accession  No.
NP_821302), SAV213(Accession No. NP_821387), SAV424(Accession No. NP_821599), SAV573(Accession No.
NP_821748), SAV594(Accession No. NP_821769), SAV696(Accession No. NP_821871), SAV724(Accession No.
NP_821899), SAV856(Accession No. NP_822031), SAV1235(Accession No. NP_822410), SAV1405(Accession No.
NP_822580), SAV1610(Accession No. NP_822786), SAV1686(Accession No. NP_822862), SAV1094(Accession No.
NP_823080), SAV2090(Accession No. NP_823266), SAV2377(Accession No. NP_823553), SAV2441(Accession No.
NP_823617), SAV2472(Accession No. NP_823648), SAV2486(Accession No. NP_823662), SAV2895(Accession No.
NP_923071), SAV2899(Accession No. NP_824075), SAV2929(Accession No. NP_824105), SAV2985(Accession No.
NP_824161), SAV3445(Accession No. NP_824622), SAV3536(Accession No. NP_824713), SAV3746(Accession No.
NP_824923), SAV3793(Accession No. NP_824970), SAV3818(Accession No. NP_824995), SAV3829(Accession No.
NP_825006), SAV4023(Accession No. NP_825200), SAV4053(Accession No. NP_825230), SAV4498(Accession No.
NP_825675), SAV4507(Accession No. NP_825684), SAV4536(Accession No. NP_825713), SAV4618(Accession No.
NP_825795), SAV4688(Accession No. NP_825865), SAV5017(Accession No. NP_826194), SAV5146(Accession No.
NP_826323), SAV5215(Accession No. NP_826392), SAV5316(Accession No. NP_826493), SAV5346(Accession No.
NP_826523), SAV5590(Accession No. NP_826767), SAV5782(Accession No. NP_826959), SAV5833(Accession No.
NP_827010), SAV6183(Accession No. NP_827359), SAV6469(Accession No. NP_827645), SAV6785(Accession No.
NP_827961), SAV6892(Accession No. NP_828068), SAV7442(Accession No. NP_828618) ™ SAV7494(Accession
No. NP_828670).

<24> 471 wlelemAe] glojd | &7 FHAER o]FojW FOoRREH MEHE o o] FHAE owHE A
At AR HHYET 28 ol wEge] HAstE Aol wbEAStE: SAV3202(Accession  No.
NP_824378), SAV5202(Accession No. NP_826379), SAV4341(Accession No. NP_825518), SAV2033(Accession No.
NP_823209), SAV7130(Accession No. NP_828306), SAV1211(Accession No. NP_822386), SAV5881(Accession No.
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NP_827058),
NP_827854) ,
NP_828164),
NP_824174),
NP_827055) ,
NP_827556) ,
NP_826075) ,
NP_827339),
NP_824368) ,
NP_823222),
NP_827946) ,
NP_825794) ,
NP_827300) ,
NP_825256) ,
NP_823632),
NP_825701),
NP_825251) ,
NP_827668) ,
NP_823901),
NP_824042) ,
NP_826107),
NP_824064) ,
NP_826498) ,
NP_828073),
NP_826502) ,
NP_827825) ,
NP_821405),
NP_822186) ,
NP_828353),
NP_827998) ,
NP_826225) ,
NP_826500) ,
NP_827352),
NP_824425) ,
NP_824170),
NP_825925) ,
NP_826446) ,
NP_825219),
NP_824192),
NP_825754) ,
NP_824168) ,
NP_826122),
NP_827303),
NP_824522) ,
NP_826009) ,
NP_824693) ,
NP_822457),
NP_826738),
NP_824034) ,
NP_826176) ,
NP_826085) ,

SAV6549(Accession
SAV7159(Accession
SAV1845(Accession
SAV2994 (Accession
SAV4364(Accession
SAV4288(Accession
SAV893(Accession No.
SAV2803(Accession
SAV1902(Accession
SAV4614(Accession
SAV4943(Accession
SAV5033(Accession
SAV4942(Accession
SAV5935(Accession
SAV6476(Accession
SAV4484(Accession
SAV2644(Accession
SAV6229(Accession
SAV6007(Accession
SAV5714(Accession
SAV4430(Accession
SAV5510(Accession
SAV4095(Accession
SAV6324(Accession
SAV5028(Accession
SAV5270(Accession
SAV3117(Accession
SAV1460(Accession
SAV3932(Accession
SAV3483(Accession
SAV6041(Accession
SAV3805(Accession
SAV4939(Accession
SAV4939(Accession
SAV6870(Accession
SAV6007(Accession
SAV1430(Accession
SAV3624(Accession
SAV4223(Accession
SAV5159(Accession
SAV1840(Accession
SAV2627(Accession
SAV3245(Accession
SAV4992(Accession
SAV4485(Accession
SAV3562(Accession
SAV286(Accession No.

No.
No.
No.
No.
No.
No.

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

NP_827725),
NP_828335) ,
NP_823021),
NP_824170),
NP_825541),
NP_825465) ,

SAV3863(Accession
SAV3343(Accession
SAV5808(Accession
SAV6938(Accession
SAV4225(Accession
SAV6616(Accession

No.
No.
No.
No.
No.
No.

NP_822068), SAV1077(Accession No.

NP_823979) ,
NP_823078),
NP_825791),
NP_826120),
NP_826210),
NP_826119),
NP_827112),
NP_827652) ,
NP_825661) ,
NP_823820),
NP_827405) ,
NP_827184),
NP_826891),
NP_825607) ,
NP_826687) ,
NP_825272) ,
NP_827500) ,
NP_826205) ,
NP_826447) ,
NP_824293) ,
NP_822635) ,
NP_825109),
NP_824660) ,
NP_827217),
NP_824982) ,
NP_826116),
NP_826116),
NP_828046) ,
NP_827184),
NP_822605) ,
NP_824801),
NP_825400) ,
NP_826336) ,
NP_823016) ,
NP_823803),
NP_824421),
NP_826169) ,
NP_825662) ,
NP_824739),

SAV3420(Accession
SAV1221(Accession
SAV2505(Accession
SAV2690(Accession
SAV1718(Accession
SAV4697 (Accession
SAV3429(Accession No.
SAV5829(Accession No.
SAV4012(Accession No.
SAV324(Accession No.

SAV2164(Accession No.
SAV5263(Accession No.
SAV2701(Accession No.
SAV7376(Accession No.
SAV7141(Accession No.
SAV3903(Accession No.
SAV4917(Accession No.
SAV6727(Accession No.
SAV6685(Accession No.
SAV2611(Accession No.
SAV2870(Accession No.
SAV6635(Accession No.
SAV6913(Accession No.
SAV4882(Accession No.
SAV4951(Accession No.
SAV2503(Accession No.
SAV98(Accession No.

SAV3788(Accession No.
SAV4954(Accession No.
SAV4485(Accession No.
SAV241(Accession No.

SAV373(Accession No.

SAV6315(Accession No.
SAV6677(Accession No.
SAV1525(Accession No.
SAV836(Accession No.

SAV4944(Accession No.
SAV5267(Accession No.
SAV2652(Accession No.

No.
No.
No.
No.
No.
No.

NP_821460), SAV4991(Accession No.

SAV2284(Accession
SAV3209(Accession
SAV4725(Accession
SAV1861(Accession

No.
No.
No.
No.

NP_823460), SAV2272(Accession
NP_824385), SAV6482(Accession
NP_825902), SAV7479(Accession
NP_823037), SAV3970(Accession
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No.
No.
No.
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NP_825040) ,
NP_824519),
NP_826985) ,
NP_828114),
NP_825402) ,
NP_827792) ,
NP_822252),
NP_824597) ,
NP_822396) ,
NP_823681),
NP_823866) ,
NP_822894) ,
NP_825874) ,
NP_824606) ,
NP_827006) ,
NP_825189),
NP_821498),
NP_823340) ,
NP_826440) ,
NP_823877),
NP_828552) ,
NP_828317),
NP_825080) ,
NP_826094) ,
NP_827903),
NP_827861),
NP_823787),
NP_824046) ,
NP_827811),
NP_828089) ,
NP_826059) ,
NP_826128),
NP_823679) ,
NP_821272),
NP_824965) ,
NP_826131),
NP_825662) ,
NP_821415),
NP_821547),
NP_827491),
NP_827853),
NP_822700) ,
NP_822011),
NP_826121),
NP_826444),
NP_823828) ,
NP_826168),
NP_823447) ,
NP_827658),
NP_828655) ,
NP_825147),

SAV6678(Accession
SAV6988(Accession
SAV2998(Accession
SAV5878(Accession
SAV6380(Accession
SAV4898(Accession
SAV6163(Accession
SAV3192(Accession
SAV2046(Accession
SAV6770(Accession
SAV4617(Accession
SAV6124 (Accession
SAV4079(Accession
SAV2456(Accession
SAV4524(Accession
SAV4074(Accession
SAV6492(Accession
SAV2725(Accession
SAV2866(Accession
SAV4930(Accession
SAV2888(Accession
SAV5321(Accession
SAV6897(Accession
SAV5325(Accession
SAV6649(Accession
SAV231(Accession
SAV1011(Accession
SAV7177(Accession
SAV6822(Accession
SAV5048(Accession
SAV5323(Accession
SAV6176(Accession
SAV3249(Accession
SAV2994 (Accession
SAV4748(Accession
SAV5269(Accession
SAV4042(Accession
SAV3016(Accession
SAV4577(Accession
SAV2992(Accession
SAV4945(Accession
SAV6127(Accession
SAV3346(Accession
SAV4832(Accession
SAV3516(Accession
SAV1282(Accession
SAV5561(Accession
SAV2858(Accession
SAV4999(Accession
SAV4908(Accession
SAV4950(Accession

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
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NP_826127), SAV7486(Accession No. NP_828662), SAV3129(Accession No. NP_824305), SAV6983(Accession No.
NP_828159), SAV2208(Accession No. NP_823383), SAV1687(Accession No. NP_822863), SAV6275(Accession No.
NP_827451), SAV3073(Accession No. NP_824249), SAV3691(Accession No. NP_824868), SAV2637(Accession No.
NP_823813), SAV2646(Accession No. NP_823822), SAV6005(Accession No. NP_827182), SAV6679(Accession No.
NP_827855), SAV2274(Accession No. NP_823450), SAV6546(Accession No. NP_827722), SAV56(Accession No.
NP_821230), SAV5370(Accession No. NP_826547), SAV4920(Accession No. NP_826097), SAV6742(Accession No.
NP_827918), SAV5271(Accession No. NP_826448), SAV5468(Accession No. NP_826645), SAV7001(Accession No.
NP_828177), SAV5204(Accession No. NP_826381), SAV2533(Accession No. NP_823709), SAV6329(Accession No.
NP_827505), SAV2505(Accession No. NP_823681), SAV5193(Accession No. NP_826370), SAV392(Accession No.
NP_821566), SAV2921(Accession No. NP_824097), SAV4731(Accession No. NP_825908), SAV3502(Accession No.
NP_824679), SAV7486(Accession No. NP_828662), SAV5148(Accession No. NP_826325), SAV1203(Accession No.
NP_822378), SAV5730(Accession No. NP_826907), SAV4585(Accession No. NP_825762), SAV4718(Accession No.
NP_825895), SAV5674(Accession No. NP_826851), SAV7392(Accession No. NP_828568), SAV2665(Accession No.
NP_823841), SAV1153(Accession No. NP_822328), SAV2050(Accession No. NP_823226), SAV957(Accession No.
NP_822132), SAV4706(Accession No. NP_825883), SAP1p29(Accession No. NP_828778), SAV5445(Accession No.
NP_826622), SAV7126(Accession No. NP_828302), SAV4958(Accession No. NP_826135), SAV2733(Accession No.
NP_823909), SAV4932(Accession No. NP_826109), SAV4919(Accession No. NP_826096), SAV6677(Accession No.
NP_827853), SAV5154(Accession No. NP_826331), SAV2724(Accession No. NP_823900), SAV1108(Accession No.
NP_822283), SAV6233(Accession No. NP_827409), SAV2254(Accession No. NP_823430), SAV4578(Accession No.
NP_825755), SAV6128(Accession No. NP_827304), SAV1958(Accession No. NP_823134), SAV5694(Accession No.
NP_826871), SAV2989(Accession No. NP_824165), SAV4321(Accession No. NP_825498), SAV3116(Accession No.
NP_824292), SAV4253(Accession No. NP_825430), SAV6508(Accession No. NP_827684), SAV2618(Accession No.
NP_823794), SAV4820(Accession No. NP_825997), SAV3117(Accession No. NP_824293), SAV4486(Accession No.
NP_825663), SAV98(Accession No. NP_821272), SAV4225(Accession No. NP_825402),
SAV5433; SAV4096; SAV5322(Accession No. NP_826610), SAV4A706(Accession No. NP_825883), SAV1424(Accession
No. NP_822599), SAV1540(Accession No. NP_822716), SAV2695(Accession No. NP_823871), SAV7350(Accession
No. NP_828526), SAV2813(Accession No. NP_823989), SAV4524(Accession No. NP_825701), SAV7256(Accession
No. NP_828432), SAV4020(Accession No. NP_825197), SAV3932(Accession No. NP_825109), SAV3351(Accession
No. NP_824527), SAV5053(Accession No. NP_826230), SAV554(Accession No. NP_821729), SAV5219(Accession
No. NP_826396), SAV3970(Accession No. NP_825147), SAV2377(Accession No. NP_823553), SAV6149(Accession
No. NP_827325), SAV6325(Accession No. NP_827501), SAV4484(Accession No. NP_825661), SAV2520(Accession
No. NP_823696), SAV7069(Accession No. NP_828245), SAV6233(Accession No. NP_827409), SAV6649(Accession
No. NP_827825), SAV1733(Accession No. NP_822909), SAV1107(Accession No. NP_822282), SAV6902(Accession
No. NP_828078), SAV3142(Accession No. NP_824318), SAV5324(Accession No. NP_826501), SAV416(Accession
No. NP_821591), SAV3944(Accession No. NP_825121), SAV459(Accession No. NP_821634), SAV6884(Accession
No. NP_828060), SAV6274(Accession No. NP_827450), SAV7145(Accession No. NP_828321), SAV3529(Accession
No. NP_824706), SAV1986(Accession No. NP_823162), SAV4936(Accession No. NP_826113), SAV2237(Accession
No. NP_823413), SAV1473(Accession No. NP_822648) 2 SAV6884(Accession No. NP_828060).
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dlo] 3k EHBATIEL, WA npolAzole] Pel oluAF FAste] fHA WAL ZHT 5 Ark,

= Aol vhgrsaich, 37] EABARE 03 L 520 o] MY olo] dRu =
9 oz wolamolelo] I A W ol8d %

EE, 37 239 JEE A7) velentAel u Aol A fAA4E FHL F 9
£ Aol mgAsit. 47] Tetolviel tAQe FAA FYAAA 2R
7] vhol @ nkA ] fAAel dlgehis TebolvE AT F gk,

obeel, 47 2aEYg NEE B HolertAd Audoln v faAAst YR & dov PE s
ZEng s Aol wgHsit. ] mRuai b B9k, FYERQL EE @R Ao) v
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EE, 2wyl oulmE A e AF e

A e a7lsh 2 D) olmulEl 3 AR} olWeE A AETe WA RAE FESE Wil 2)
@A Dol FFH AA RAS ol 8ate] olMeE 1 Askwel olieE A ANEEe fA4 dAS 54
o 3) Bl 29 olwHE 3 ANEEs owHE A guEFel 04 BAS washs WA 4) 9
e @A F47 W Asol A wAe) Ao|Z Wl fUAD Mt WA 5) v 4] AEE FaA
g ouldE A AETel YAAASE B L 6) A 5o FAARA FFoA oMHEL et
A

71wl QlolA, wAl 1)o CdwHER 31 S. ofuln]ga]~(Streptomyces avermitilis
ATCC31780)¢1 Ao ulzhz)st} ololl A== AL ofUw, S, ofu/njg el ~(Streptomyces avermitilis L-9)%}
2o FaldAe] FdAtelA FAHE AHEE 31 At FEtE B ARS Jbseith. =S, odwdE A Aakar
T A AAEF S 9B/ e HE]~(ATCC31267) 1 Zlo] uhgA st olo] A E = AL ofym, S ofHn/Hz]~
(Streptomyces avermitilis ATCC31272)9} 7+ FaldAlel FdAboAl A H owdel A AyrgFepd 25
A 7hs sttt

27 WRgel lojA, dAl 2)9] FHA Hd 54 WHES vle|laR ool HE o]&shE Aol ufgA s oo
S EE AL ol FEPAS] FEAAA &R dF FHA 4d S dgeldtd B e BF o]
7bsetrt. 2 o= S ofyrgel~ A A who]laEo]do] F(CombiMatrix Co., Seattle, USA)& ©]
g3l o} olof SFAEE FL ofyr)y., WS fHA FdS S35 st 2 UHAEL GenePix 6.0 A
E9Jo](Axon Instrucments, USA) ZZIHE o] &3te] Ao} ofo] A= AL ofym, FaAAY T
Gl Al &= mlo] IR0 o] F oju|x| A 2 aoled & WygoA BT AMEILEST

A7) wpel QlolM, Al DS R wdl 2w oY F7b Ei gradh: A4S AMsE sl vt

e

271 BRiel QlojA, ©Al 5)o] AR fdA 5 fFAA Zdo] 20 o) Frlele AR 1Y FAAE

olFolxl womAH deEE o sl Aol mpEAstth: SAVI28(Accession No. NP_821302),
SAV213(Accession No. NP_821387), SAV424(Accession No. NP_821599), SAV573(Accession No. NP_821748),
SAV594(Accession No. NP_821769), SAV696(Accession No. NP_821871), SAV724(Accession No. NP_821899),
SAV856(Accession No. NP_822031), SAV1235(Accession No. NP_822410), SAV1405(Accession No. NP_822580),
SAV1610(Accession No. NP_822786), SAV1686(Accession No. NP_822862), SAV1094(Accession No. NP_823080),
SAV2090(Accession No. NP_823266), SAV2377(Accession No. NP_823553), SAV2441(Accession No. NP_823617),
SAV2472(Accession No. NP_823648), SAV2486(Accession No. NP_823662), SAV2895(Accession No. NP_923071),
SAV2899(Accession No. NP_824075), SAV2929(Accession No. NP_824105), SAV2985(Accession No. NP_824161),
SAV3445(Accession No. NP_824622), SAV3536(Accession No. NP_824713), SAV3746(Accession No. NP_824923),
SAV3793(Accession No. NP_824970), SAV3818(Accession No. NP_824995), SAV3829(Accession No. NP_825006),
SAV4023(Accession No. NP_825200), SAV4053(Accession No. NP_825230), SAV4498(Accession No. NP_825675),

h
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SAV4507(Accession No. NP_825684), SAV4536(Accession No. NP_825713), SAV4618(Accession No. NP_825795),
SAV4688(Accession No. NP_825865), SAV5017(Accession No. NP_826194), SAV5146(Accession No. NP_826323),
SAV5215(Accession No. NP_826392), SAV5316(Accession No. NP_826493), SAV5346(Accession No. NP_826523),
SAV5590(Accession No. NP_826767), SAV5782(Accession No. NP_826959), SAV5833(Accession No. NP_827010),
SAV6183(Accession No. NP_827359), SAV6469(Accession No. NP_827645), SAV6785(Accession No. NP_827961),
SAV6892(Accession No. NP_828068), SAV7442(Accession No. NP_828618) 2 SAV7494(Accession No.

NP_828670) .
<38> 7] Wl dojA, ©Al 5)o AHE FHA T FAA wHo] 2u) o] HASE FHAE Y FHAE
2 olFoz FozwRE AEl®E o Jpol FHo] wulEhF st} SAV3202(Accession No. NP_824378),

SAV5202(Accession No. NP_826379), SAV4341(Accession No. NP_825518), SAV2033(Accession No. NP_823209),
SAV7130(Accession No. NP_828306), SAV1211(Accession No. NP_822386), SAV5881(Accession No. NP_827058),
SAV6549(Accession No. NP_827725), SAV3863(Accession No. NP_825040), SAV6678(Accession No. NP_827854),
SAV7159(Accession No. NP_828335), SAV3343(Accession No. NP_824519), SAV6983(Accession No. NP_828164),
SAV1845(Accession No. NP_823021), SAV5808(Accession No. NP_826985), SAV2998(Accession No. NP_824174),
SAV2994 (Accession No. NP_824170), SAV6938(Accession No. NP_828114), SAV5878(Accession No. NP_827055),
SAV4364(Accession No. NP_825541), SAV4225(Accession No. NP_825402), SAV6380(Accession No. NP_827556),
SAV4288(Accession No. NP_825465), SAV6616(Accession No. NP_827792), SAV4898(Accession No. NP_826075),
SAV893(Accession No. NP_822068), SAV1077(Accession No. NP_822252), SAV6163(Accession No. NP_827339),
SAV2803(Accession No. NP_823979), SAV3420(Accession No. NP_824597), SAV3192(Accession No. NP_824368),
SAV1902(Accession No. NP_823078), SAV1221(Accession No. NP_822396), SAV2046(Accession No. NP_823222),
SAV4614(Accession No. NP_825791), SAV2505(Accession No. NP_823681), SAV6770(Accession No. NP_827946),
SAV4943(Accession No. NP_826120), SAV2690(Accession No. NP_823866), SAV4617(Accession No. NP_825794),
SAV5033(Accession No. NP_826210), SAV1718(Accession No. NP_822894), SAV6124(Accession No. NP_827300),
SAV4942(Accession No. NP_826119), SAV4697(Accession No. NP_825874), SAV4079(Accession No. NP_825256),
SAV5935(Accession No. NP_827112), SAV3429(Accession No. NP_824606), SAV2456(Accession No. NP_823632),
SAV6476(Accession No. NP_827652), SAV5829(Accession No. NP_827006), SAV4524(Accession No. NP_825701),
SAV4484(Accession No. NP_825661), SAV4012(Accession No. NP_825189), SAV4074(Accession No. NP_825251),
SAV2644(Accession No. NP_823820), SAV324(Accession No. NP_821498), SAV6492(Accession No. NP_827668),
SAV6229(Accession No. NP_827405), SAV2164(Accession No. NP_823340), SAV2725(Accession No. NP_823901),
SAV6007 (Accession No. NP_827184), SAV5263(Accession No. NP_826440), SAV2866(Accession No. NP_824042),
SAV5714(Accession No. NP_826891), SAV2701(Accession No. NP_823877), SAV4930(Accession No. NP_826107),
SAV4430(Accession No. NP_825607), SAV7376(Accession No. NP_828552), SAV2883(Accession No. NP_824064),
SAV5510(Accession No. NP_826687), SAV7141(Accession No. NP_828317), SAV5321(Accession No. NP_826498),
SAV4095(Accession No. NP_825272), SAV3903(Accession No. NP_825080), SAV6897(Accession No. NP_828073),
SAV6324(Accession No. NP_827500), SAV4917(Accession No. NP_826094), SAV5325(Accession No. NP_826502),
SAV5028(Accession No. NP_826205), SAV6727(Accession No. NP_827903), SAV6649(Accession No. NP_827825),
SAV5270(Accession No. NP_826447), SAV6685(Accession No. NP_827861), SAV231(Accession No. NP_821405),
SAV3117(Accession No. NP_824293), SAV2611(Accession No. NP_823787), SAV1011(Accession No. NP_822186),
SAV1460(Accession No. NP_822635), SAV2870(Accession No. NP_824046), SAV7177(Accession No. NP_828353),
SAV3932(Accession No. NP_825109), SAV6635(Accession No. NP_827811), SAV6822(Accession No. NP_827998),
SAV3483(Accession No. NP_824660), SAV6913(Accession No. NP_828089), SAV5048(Accession No. NP_826225),
SAV6041(Accession No. NP_827217), SAV4882(Accession No. NP_826059), SAV5323(Accession No. NP_826500),
SAV3805(Accession No. NP_824982), SAV4951(Accession No. NP_826128), SAV6176(Accession No. NP_827352),
SAV4939(Accession No. NP_826116), SAV2503(Accession No. NP_823679), SAV3249(Accession No. NP_824425),
SAV4939(Accession No. NP_826116), SAV98(Accession No. NP_821272), SAV2994(Accession No. NP_824170)
SAV6870(Accession No. NP_828046), SAV3788(Accession No. NP_824965), SAV4748(Accession No. NP_825925),
SAV6007(Accession No. NP_827184), SAV4954(Accession No. NP_826131), SAV5269(Accession No. NP_826446),
SAV1430(Accession No. NP_822605), SAV4485(Accession No. NP_825662), SAV4042(Accession No. NP_825219),
SAV3624(Accession No. NP_824801), SAV241(Accession No. NP_821415), SAV3016(Accession No. NP_824192),
SAV4223(Accession No. NP_825400), SAV373(Accession No. NP_821547), SAV4577(Accession No. NP_825754),
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SAV5159(Accession
SAV1840(Accession
SAV2627(Accession
SAV3245(Accession
SAV4992(Accession
SAV4485(Accession
SAV3562(Accession

No.
No.
No.
No.
No.
No.
No.

SAV286(Accession No.

SAV2284(Accession
SAV3209(Accession
SAV4725(Accession
SAV1861(Accession
SAV7486(Accession
SAV2208(Accession
SAV3073(Accession
SAV2646(Accession
SAV2274(Accession
SAV5370(Accession
SAV5271(Accession
SAV5204(Accession
SAV2505(Accession
SAV2921(Accession
SAV7486(Accession
SAV5730(Accession
SAV5674(Accession
SAV1153(Accession
SAV4706(Accession
SAV7126(Accession
SAV4932(Accession
SAV5154(Accession
SAV6233(Accession
SAV6128(Accession
SAV2989(Accession
SAV4253(Accession
SAV4820(Accession

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

NP_826336), SAV6315(Accession
NP_823016), SAV6677(Accession
NP_823803), SAV1525(Accession

No.
No.
No.

NP_824421), SAV836(Accession No.

NP_826169), SAV4944(Accession
NP_825662), SAV5267(Accession
NP_824739), SAV2652(Accession

No.
No.
No.

NP_821460), SAV4991(Accession No.

NP_823460) ,
NP_824385) ,
NP_825902) ,
NP_823037),
NP_828662) ,
NP_823383),
NP_824249) ,
NP_823822),
NP_823450) ,
NP_826547) ,
NP_826448) ,
NP_826381),
NP_823681),
NP_824097) ,
NP_828662) ,
NP_826907) ,
NP_826851),
NP_822328),
NP_825883),
NP_828302) ,
NP_826109) ,
NP_826331),
NP_827409) ,
NP_827304) ,

SAV2272(Accession
SAV6482(Accession
SAV7479(Accession
SAV3970(Accession
SAV3129(Accession
SAV1687(Accession
SAV3691(Accession
SAV6005(Accession

SAV4920(Accession
SAV5468(Accession
SAV2533(Accession
SAV5193(Accession
SAV4731(Accession
SAV5148(Accession
SAV4585(Accession
SAV7392(Accession
SAV2050(Accession
SAP1p29(Accession
SAV4958(Accession
SAV4919(Accession
SAV2724(Accession
SAV2254(Accession
SAV1958(Accession
NP_824165), SAV4321(Accession
NP_825430), SAV6508(Accession
NP_825997), SAV3117(Accession

No.
No.
No.
No.
No.
No.
No.
No.

SAV6546(Accession No.

No.
No.
No.

No.

No.
No.
No.
No.

No.

No.
No.
No.
No.
No.
No.
No.
No.
No.
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NP_827491), SAV2992(Accession
NP_827853), SAV4945(Accession
NP_822700), SAV6127(Accession
NP_822011), SAV3346(Accession
NP_826121), SAV4832(Accession
NP_826444), SAV3516(Accession
NP_823828), SAV1282(Accession
NP_826168), SAV5561(Accession
NP_823447), SAV2858(Accession
NP_827658), SAV4999(Accession
NP_828655), SAV4908(Accession
NP_825147), SAV4950(Accession
NP_824305), SAV6983(Accession
NP_822863), SAV6275(Accession
NP_824868), SAV2637(Accession
NP_827182), SAV6679(Accession

NP_827722),
NP_826097), SAV6742(Accession
NP_826645), SAV7001(Accession
NP_823709), SAV6329(Accession
NP_826370), SAV392(Accession
NP_825908), SAV3502(Accession
NP_826325), SAV1203(Accession
NP_825762), SAV4718(Accession
NP_828568), SAV2665(Accession
NP_823226), SAV957(Accession
NP_828778), SAV5445(Accession
NP_826135), SAV2733(Accession
NP_826096), SAV6677(Accession
NP_823900), SAV1108(Accession
NP_823430), SAV4578(Accession
NP_823134), SAV5694(Accession
NP_825498), SAV3116(Accession
NP_827684), SAV2618(Accession
NP_824293), SAV4486(Accession

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
SAV56(Accession No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

NP_824168),
NP_826122),
NP_827303),
NP_824522) ,
NP_826009) ,
NP_824693) ,
NP_822457),
NP_826738),
NP_824034) ,
NP_826176) ,
NP_826085) ,
NP_826127),
NP_828159) ,
NP_827451) ,
NP_823813),
NP_827855) ,
NP_821230),
NP_827918),
NP_828177),
NP_827505) ,
NP_821566) ,
NP_824679) ,
NP_822378),
NP_825895) ,
NP_823841),
NP_822132),
NP_826622) ,
NP_823909) ,
NP_827853),
NP_822283),
NP_825755) ,
NP_826871),
NP_824292),
NP_823794) ,
NP_825663) ,

SAV98(Accession No.
SAV4706(Accession No.
SAV2695(Accession No.
SAV4524(Accession No.
SAV3932(Accession No.

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

NP_821272),
NP_826610),
NP_822716),
NP_823989) ,
NP_825197),
NP_826230),
NP_825147),
NP_827501),
NP_828245) ,
NP_822909) ,
NP_824318),
NP_825121),

SAV554 (Accession No.

SAV459(Accession No.

NP_827450), SAV7145(Accession No.
NP_823162), SAV4936(Accession No.

SAV4225(Accession No.
NP_825883), SAV1424(Accession No.
NP_823871), SAV7350(Accession No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

SAV2377(Accession No.
SAV4484(Accession No.
SAV6233(Accession No.
SAV1107(Accession No.
SAV5324(Accession No.

NP_825402) ,

NP_825701), SAV7256(Accession
NP_825109), SAV3351(Accession
NP_821729), SAV5219(Accession
NP_823553), SAV6149(Accession
NP_825661), SAV2520(Accession
NP_827409), SAV6649(Accession
NP_822282), SAV6902(Accession
NP_826501), SAV416(Accession
NP_821634), SAV6384(Accession
NP_828321), SAV3529(Accession
NP_826113), SAV2237(Accession

NP_822648) X SAV6884(Accession No. NP_828060).
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SAV5433; SAV4096 ; SAV5322(Accession

NP_822599) ,
NP_828526),
NP_828432),
NP_824527),
NP_826396) ,
NP_827325),
NP_823696) ,
NP_827825),
NP_828078),
NP_821591),
NP_828060) ,
NP_824706) ,
NP_823413),

SAV1540(Accession
SAV2813(Accession
SAV4020(Accession
SAV5053(Accession
SAV3970(Accession
SAV6325(Accession
SAV7069(Accession
SAV1733(Accession
SAV3142(Accession
SAV3944(Accession
SAV6274(Accession
SAV1986(Accession
SAV1473(Accession
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71 el QoA ©A D] Cwdd 1 *ﬁiﬁ = S, B uEa]=(Streptomyces avermitilis
ATCC31780) %1 Aol migrasht ofell I == A2 okUm, S, ofur]Ee]=(Streptomyces avermitilis 1-9)}
2ol gafgAe] GG A A jwﬁ]ﬂmﬂailﬁﬁﬁé B AR Zhseith. mek, oWEEl A Akt
TE A AT S o u nEe] A(ATCC31267) 91 Ao }%A‘OM ool A= AL ofdH, S o rE e~
(Streptomyces avermitilis ATCC31272)¢k 3Fo]l QaidAel AN A T4 € ollwjullel A Ao By
AHg 7hs ettt

V7] el dolA, ©A 2)9 fAx dd SA S vo]aRojdle] HE& o] &3t Aol upEA s o]
HE AL ofym, FadAle] BHA A dEd tE FHA 2d 54 Wgolztd 2w B o]&
Fsstch. B wgo M= S, ol el AR Al vkola=Zodo] F(CombiMatrix Co., Seattle, USA)S 9]
g3l ot ol dAHE A ofyry. TS FHA HHES Ao fste] 2 AHAELS GenePix 6.0 &%
E 9o (Axon Instrucments, USA) X218 o] 835te] #4813 o o]d dAE= AL oYy, F3dA &
GA Al Gzl wpo]amojgo] 3 o|mA] A Zr ool B ALE b skt

A7) el glolA, @Al el FAA Wde] 2wl ol F7b Ex Ash: £UAE Adshs Aol netas)

(o o
off ot N

|

N

o]

o

e

A7) Wl QlolA, A 5)¢] AME FHA F FAA o] 2w o] Frheke ke 1Y fHAE
2 olFo FoRRFEH AYwE o= sl o] wHighASIth: SAV128(Accession No. NP_821302),
SAV213(Accession No. NP_821387), SAV424(Accession No. NP_821599), SAV573(Accession No. NP_821748),
SAV594(Accession No. NP_821769), SAV696(Accession No. NP_821871), SAV724(Accession No. NP_821899),
SAV856(Accession No. NP_822031), SAV1235(Accession No. NP_822410), SAV1405(Accession No. NP_822580),
SAV1610(Accession No. NP_822786), SAV1686(Accession No. NP_822862), SAV1094(Accession No. NP_823080),
SAV2090(Accession No. NP_823266), SAV2377(Accession No. NP_823553), SAV2441(Accession No. NP_823617),
SAV2472(Accession No. NP_823648), SAV2486(Accession No. NP_823662), SAV2895(Accession No. NP_923071),
SAV2899(Accession No. NP_824075), SAV2929(Accession No. NP_824105), SAV2985(Accession No. NP_824161),
SAV3445(Accession No. NP_824622), SAV3536(Accession No. NP_824713), SAV3746(Accession No. NP_824923),
SAV3793(Accession No. NP_824970),SAV3818(Accession No. NP_824995), SAV3829(Accession No. NP_825006),
SAV4023(Accession No. NP_825200), SAV4053(Accession No. NP_825230), SAV4498(Accession No. NP_825675),
SAV4507(Accession No. NP_825684), SAV4536(Accession No. NP_825713), SAV4618(Accession No. NP_825795),
SAV4688(Accession No. NP_825865), SAV5017(Accession No. NP_826194), SAV5146(Accession No. NP_826323),
SAV5215(Accession No. NP_826392), SAV5316(Accession No. NP_826493), SAV5346(Accession No. NP_826523),
SAV5590(Accession No. NP_826767), SAV5782(Accession No. NP_826959), SAV5833(Accession No. NP_827010),
SAV6183(Accession No. NP_827359), SAV6469(Accession No. NP_827645), SAV6785(Accession No. NP_827961),
SAV6892(Accession No. NP_828068), SAV7442(Accession No. NP_828618) 2 SAV7494(Accession No.
NP_828670) .

A7) Wl QlolA, @A 5)¢] AME FHA F FAA o] 2wl o] adhe ke 1Y fHAE
2 o)Folxl FoRFE MEw o= skl o] mpghA itk SAV3202(Accession No. NP_824378),
SAV5202(Accession No. NP_826379), SAV4341(Accession No. NP_825518), SAV2033(Accession No. NP_823209),
SAV7130(Accession No. NP_828306), SAV1211(Accession No. NP_822386), SAV5831(Accession No. NP_827058),
SAV6549(Accession No. NP_827725), SAV3863(Accession No. NP_825040), SAV6678(Accession No. NP_827854),
SAV7159(Accession No. NP_828335), SAV3343(Accession No. NP_824519), SAV6983(Accession No. NP_828164),
SAV1845(Accession No. NP_823021), SAV5808(Accession No. NP_826985), SAV2998(Accession No. NP_824174),
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SAV2994 (Accession No.
SAV4364(Accession No.
SAV4288(Accession No.

SAV893(Accession No.
SAV2803(Accession
SAV1902(Accession
SAV4614(Accession
SAV4943(Accession
SAV5033(Accession
SAV4942(Accession
SAV5935(Accession
SAV6476(Accession
SAV4484(Accession
SAV2644(Accession
SAV6229(Accession
SAV6007(Accession
SAV5714(Accession
SAV4430(Accession
SAV5510(Accession
SAV4095(Accession
SAV6324(Accession
SAV5028(Accession
SAV5270(Accession
SAV3117(Accession
SAV1460(Accession
SAV3932(Accession
SAV3483(Accession
SAV6041(Accession
SAV3805(Accession
SAV4939(Accession
SAV4939(Accession
SAV6870(Accession
SAV6007(Accession
SAV1430(Accession
SAV3624(Accession
SAV4223(Accession
SAV5159(Accession
SAV1840(Accession
SAV2627(Accession
SAV3245(Accession
SAV4992(Accession
SAV4485(Accession
SAV3562(Accession
SAV286(Accession No.
SAV2284(Accession
SAV3209(Accession
SAV4725(Accession
SAV1861(Accession
SAV7486(Accession
SAV2208(Accession
SAV3073(Accession

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

No.
No.
No.
No.
No.
No.
No.

NP_824170),
NP_825541) ,
NP_825465) ,

SAV6938(Accession No.
SAV4225(Accession No.
SAV6616(Accession No.

NP_822068), SAV1077(Accession No.

NP_823979),
NP_823078),
NP_825791),
NP_826120),
NP_826210),
NP_826119),
NP_827112),
NP_827652) ,
NP_825661) ,
NP_823820),
NP_827405) ,
NP_827184),
NP_826891),
NP_825607) ,
NP_826687) ,
NP_825272) ,
NP_827500) ,
NP_826205) ,
NP_826447) ,
NP_824293) ,
NP_822635) ,
NP_825109),
NP_824660) ,
NP_827217),
NP_824982) ,
NP_826116),
NP_826116),
NP_828046) ,
NP_827184),
NP_822605) ,
NP_824801),
NP_825400) ,
NP_826336) ,
NP_823016) ,
NP_823803),
NP_824421),
NP_826169) ,
NP_825662) ,
NP_824739),

SAV3420(Accession
SAV1221(Accession
SAV2505(Accession
SAV2690(Accession
SAV1718(Accession
SAV4697(Accession
SAV3429(Accession
SAV5829(Accession
SAV4012(Accession
SAV324(Accession No.
SAV2164(Accession
SAV5263(Accession
SAV2701(Accession
SAV7376(Accession
SAV7141(Accession
SAV3903(Accession
SAV4917(Accession
SAV6727(Accession
SAV6685(Accession
SAV2611(Accession
SAV2870(Accession
SAV6635(Accession
SAV6913(Accession
SAV4882(Accession
SAV4951(Accession
SAV2503(Accession
SAV98(Accession No.

SAV3788(Accession No.
SAV4954 (Accession No.
SAV4485(Accession No.

SAV241(Accession No.
SAV373(Accession No.

SAV6315(Accession No.
SAV6677(Accession No.
SAV1525(Accession No.

SAV836(Accession No.

SAV4944 (Accession No.
SAV5267(Accession No.
SAV2652(Accession No.

NP_821460), SAV4991(Accession No.

NP_823460) ,
NP_824385) ,
NP_825902) ,
NP_823037),
NP_828662) ,
NP_823383),
NP_824249) ,

SAV2272(Accession
SAV6482(Accession
SAV7479(Accession
SAV3970(Accession
SAV3129(Accession
SAV1687(Accession
SAV3691(Accession
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No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

No.
No.
No.
No.
No.
No.
No.

NP_828114),
NP_825402),
NP_827792),
NP_822252),
NP_824597) ,
NP_822396) ,
NP_823681),
NP_823866) ,
NP_822894) ,
NP_825874),
NP_824606) ,
NP_827006) ,
NP_825189),
NP_821498) ,
NP_823340),
NP_826440),
NP_823877),
NP_828552) ,
NP_828317),
NP_825080) ,
NP_826094) ,
NP_827903),
NP_827861),
NP_823787),
NP_824046) ,
NP_827811),
NP_828089),
NP_826059),
NP_826128),
NP_823679),
NP_821272),
NP_824965) ,
NP_826131),
NP_825662) ,
NP_821415),
NP_821547),
NP_827491),
NP_827853),
NP_822700) ,
NP_822011),
NP_826121),
NP_826444),
NP_823828),
NP_826168) ,
NP_823447),
NP_827658),
NP_828655) ,
NP_825147),
NP_824305) ,
NP_822863),
NP_824868),
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SAV5878(Accession
SAV6380(Accession
SAV4898(Accession
SAV6163(Accession
SAV3192(Accession
SAV2046(Accession
SAV6770(Accession
SAV4617(Accession
SAV6124(Accession
SAV4079(Accession
SAV2456(Accession
SAV4524(Accession
SAV4074(Accession
SAV6492(Accession
SAV2725(Accession
SAV2866(Accession
SAV4930(Accession
SAV2888(Accession
SAV5321(Accession
SAV6897(Accession
SAV5325(Accession
SAV6649(Accession

SAV231(Accession
SAV1011(Accession
SAV7177(Accession
SAV6822(Accession
SAV5048(Accession
SAV5323(Accession
SAV6176(Accession
SAV3249(Accession

SAV4748(Accession
SAV5269(Accession
SAV4042(Accession
SAV3016(Accession
SAV4577(Accession
SAV2992(Accession
SAV4945(Accession
SAV6127(Accession
SAV3346(Accession
SAV4832(Accession
SAV3516(Accession
SAV1282(Accession
SAV5561(Accession
SAV2858(Accession
SAV4999(Accession
SAV4908(Accession
SAV4950(Accession
SAV6983(Accession
SAV6275(Accession
SAV2637(Accession

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
SAV2994(Accession No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

NP_827055) ,
NP_827556) ,
NP_826075) ,
NP_827339),
NP_824368) ,
NP_823222),
NP_827946) ,
NP_825794) ,
NP_827300) ,
NP_825256) ,
NP_823632) ,
NP_825701),
NP_825251) ,
NP_827668) ,
NP_823901),
NP_824042) ,
NP_826107),
NP_824064) ,
NP_826498) ,
NP_828073),
NP_826502) ,
NP_827825) ,
NP_821405),
NP_822186),
NP_828353),
NP_827998) ,
NP_826225) ,
NP_826500) ,
NP_827352),
NP_824425) ,
NP_824170),
NP_825925) ,
NP_826446) ,
NP_825219),
NP_824192),
NP_825754) ,
NP_824168),
NP_826122),
NP_827303),
NP_824522) ,
NP_826009) ,
NP_824693) ,
NP_822457),
NP_826738),
NP_824034) ,
NP_826176) ,
NP_826085) ,
NP_826127),
NP_828159) ,
NP_827451) ,
NP_823813),
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SAV2646(Accession
SAV2274(Accession
SAV5370(Accession
SAV5271(Accession
SAV5204(Accession
SAV2505(Accession
SAV2921(Accession
SAV7486(Accession
SAV5730(Accession
SAV5674(Accession
SAV1153(Accession
SAV4706(Accession
SAV7126(Accession
SAV4932(Accession
SAV5154(Accession
SAV6233(Accession
SAV6128(Accession
SAV2989(Accession
SAV4253(Accession
SAV4820(Accession

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

SAV98(Accession No.

NP_823822),
NP_823450) ,
NP_826547) ,
NP_826448) ,
NP_826381),
NP_823681),
NP_824097) ,
NP_828662) ,
NP_826907) ,
NP_826851),
NP_822328) ,
NP_825883) ,
NP_828302) ,
NP_826109),
NP_826331),
NP_827409) ,
NP_827304) ,
NP_824165) ,
NP_825430),
NP_825997) ,
NP_821272),

SAV4225(Accession No.

SAV6005(Accession No. NP_827182),
SAV6546(Accession No.
SAV4920(Accession No.
SAV5468(Accession No.
SAV2533(Accession No.
SAV5193(Accession No.
SAV4731(Accession No.
SAV5148(Accession No.
SAV4585(Accession No.
SAV7392(Accession No.
SAV2050(Accession No.
SAP1p29(Accession No.
SAV4958(Accession No.
SAV4919(Accession No.
SAV2724(Accession No.
SAV2254(Accession No.
SAV1958(Accession No.
SAV4321(Accession No. NP_825498),
SAV6508(Accession No. NP_827684),
SAV3117(Accession No. NP_824293),
NP_825402),

NP_826097) ,
NP_826645) ,
NP_823709),

NP_825908) ,
NP_826325) ,
NP_825762),
NP_828568) ,

NP_828778),
NP_826135),
NP_826096) ,
NP_823900) ,
NP_823430),
NP_823134),

NP_827722),

NP_826370) ,

NP_823226),
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SAV6679(Accession No.

SAV56(Accession No.
SAV6742(Accession No.
SAV7001(Accession No.
SAV6329(Accession No.
SAV392(Accession No.
SAV3502(Accession No.
SAV1203(Accession No.
SAV4718(Accession No.
SAV2665(Accession No.
SAV957(Accession No.
SAV5445(Accession No.
SAV2733(Accession No.
SAV6677(Accession No.
SAV1108(Accession No.
SAV4578(Accession No.
SAV5694(Accession No.
SAV3116(Accession No.
SAV2618(Accession No. NP_823794),
SAV4486(Accession No. NP_825663),
SAV5433; SAV4096 ; SAV5322(Accession

NP_827855) ,
NP_821230),
NP_827918),
NP_828177),
NP_827505) ,
NP_821566) ,
NP_824679) ,
NP_822378),
NP_825895) ,
NP_823841),
NP_822132),
NP_826622) ,
NP_823909) ,
NP_827853),
NP_822283),
NP_825755) ,
NP_826871),
NP_824292),

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

NP_826610),
NP_822716),
NP_823989) ,
NP_825197),
NP_826230),
NP_825147),
NP_827501),
NP_828245) ,
NP_822909) ,
NP_824318),
NP_825121),
NP_827450) ,
NP_823162),
NP_822648) = SAV6884(Accession No. NP_828060).

SAV4706(Accession No.
SAV2695(Accession No.
SAV4524(Accession No.
SAV3932(Accession No.
SAV554(Accession No.
SAV2377(Accession No.
SAV4484(Accession No.
SAV6233(Accession No.
SAV1107(Accession No.
SAV5324(Accession No.
SAV459(Accession No.
SAV7145(Accession No.
SAV4936(Accession No.

NP_825883),
NP_823871),
NP_825701),
NP_825109),
NP_821729),
NP_823553),
NP_825661) ,
NP_827409) ,
NP_822282),
NP_826501),
NP_821634) ,
NP_828321),
NP_826113),
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SAV1424(Accession
SAV7350(Accession
SAV7256(Accession
SAV3351(Accession
SAV5219(Accession
SAV6149(Accession
SAV2520(Accession
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SAV6902(Accession
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NP_822580) ,
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NP_823617),

SAV213(Accession No.
SAV594(Accession No.
SAV856(Accession No.
SAV1610(Accession No.
SAV2090(Accession No.
SAV2472(Accession No.
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NP_822599),
NP_828526),
NP_828432),
NP_824527),
NP_826396) ,
NP_827325),
NP_823696) ,
NP_827825),
NP_828078),
NP_821591),
NP_828060) ,
NP_824706) ,

NP_823413),

SAV1540(Accession
SAV2813(Accession
SAV4020(Accession
SAV5053(Accession
SAV3970(Accession
SAV6325(Accession
SAV7069(Accession
SAV1733(Accession
SAV3142(Accession
SAV3944(Accession
SAV6274(Accession
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SAV1473(Accession
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NP_821387),
NP_821769) ,
NP_822031),
NP_822786) ,
NP_823266) ,
NP_823648) ,

ool A=
SAV424(Accession No.
SAV696(Accession No.

SAV1235(Accession No.
SAV1686(Accession No.
SAV2377(Accession No.
SAV2486(Accession No.
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NP_823662), SAV2895(Accession No. NP_923071), SAV2899(Accession No. NP_824075), SAV2929(Accession No.
NP_824105), SAV2985(Accession No. NP_824161), SAV3445(Accession No. NP_824622), SAV3536(Accession No.
NP_824713), SAV3746(Accession No. NP_824923), SAV3793(Accession No. NP_824970),SAV3818(Accession No.
NP_824995), SAV3829(Accession No. NP_825006), SAV4023(Accession No. NP_825200), SAV4053(Accession No.
NP_825230), SAV4498(Accession No. NP_825675), SAV4507(Accession No. NP_825684), SAV4536(Accession No.
NP_825713), SAV4618(Accession No. NP_825795), SAV4688(Accession No. NP_825865), SAV5017(Accession No.
NP_826194), SAV5146(Accession No. NP_826323), SAV5215(Accession No. NP_826392), SAV5316(Accession No.
NP_826493), SAV5346(Accession No. NP_826523), SAV5590(Accession No. NP_826767), SAV5782(Accession No.
NP_826959), SAV5833(Accession No. NP_827010), SAV6183(Accession No. NP_827359), SAV6469(Accession No.
NP_827645), SAV6785(Accession No. NP_827961), SAV6892(Accession No. NP_828068), SAV7442(Accession No.
NP_828618), SAV7494(Accession No. NP_828670), SAV3202(Accession No. NP_824378), SAV5202(Accession No.
NP_826379), SAV4341(Accession No. NP_825518), SAV2033(Accession No. NP_823209), SAV7130(Accession No.
NP_828306), SAV1211(Accession No. NP_822386), SAV5881(Accession No. NP_827058), SAV6549(Accession No.
NP_827725), SAV3863(Accession No. NP_825040), SAV6678(Accession No. NP_827854), SAV7159(Accession No.
NP_828335), SAV3343(Accession No. NP_824519), SAV6988(Accession No. NP_828164), SAV1845(Accession No.
NP_823021), SAV5808(Accession No. NP_826985), SAV2998(Accession No. NP_824174), SAV2994(Accession No.
NP_824170), SAV6938(Accession No. NP_828114), SAV5878(Accession No. NP_827055), SAV4364(Accession No.
NP_825541), SAV4225(Accession No. NP_825402), SAV6380(Accession No. NP_827556), SAV4288(Accession No.
NP_825465), SAV6616(Accession No. NP_827792), SAV4898(Accession No. NP_826075), SAV893(Accession No.
NP_822068), SAV1077(Accession No. NP_822252), SAV6163(Accession No. NP_827339), SAV2803(Accession No.
NP_823979), SAV3420(Accession No. NP_824597), SAV3192(Accession No. NP_824368), SAV1902(Accession No.
NP_823078), SAV1221(Accession No. NP_822396), SAV2046(Accession No. NP_823222), SAV4614(Accession No.
NP_825791), SAV2505(Accession No. NP_823681), SAV6770(Accession No. NP_827946), SAV4943(Accession No.
NP_826120), SAV2690(Accession No. NP_823866), SAV4617(Accession No. NP_825794), SAV5033(Accession No.
NP_826210), SAV1718(Accession No. NP_822894), SAV6124(Accession No. NP_827300), SAV4942(Accession No.
NP_826119), SAV4697(Accession No. NP_825874), SAV4079(Accession No. NP_825256), SAV5935(Accession No.
NP_827112), SAV3429(Accession No. NP_824606), SAV2456(Accession No. NP_823632), SAV6476(Accession No.
NP_827652), SAV5829(Accession No. NP_827006), SAV4524(Accession No. NP_825701), SAV4484(Accession No.
NP_825661), SAV4012(Accession No. NP_825189), SAV4074(Accession No. NP_825251), SAV2644(Accession No.
NP_823820), SAV324(Accession No. NP_821498), SAV6492(Accession No. NP_827668), SAV6229(Accession No.
NP_827405), SAV2164(Accession No. NP_823340), SAV2725(Accession No. NP_823901), SAV6007(Accession No.
NP_827184), SAV5263(Accession No. NP_826440), SAV2866(Accession No. NP_824042), SAV5714(Accession No.
NP_826891), SAV2701(Accession No. NP_823877), SAV4930(Accession No. NP_826107), SAV4430(Accession No.
NP_825607), SAV7376(Accession No. NP_828552), SAV2888(Accession No. NP_824064), SAV5510(Accession No.
NP_826687), SAV7141(Accession No. NP_828317), SAV5321(Accession No. NP_826498), SAV4095(Accession No.
NP_825272), SAV3903(Accession No. NP_825080), SAV6897(Accession No. NP_828073), SAV6324(Accession No.
NP_827500), SAV4917(Accession No. NP_826094), SAV5325(Accession No. NP_826502), SAV5028(Accession No.
NP_826205), SAV6727(Accession No. NP_827903), SAV6649(Accession No. NP_827825), SAV5270(Accession No.
NP_826447), SAV6685(Accession No. NP_827861), SAV231(Accession No. NP_821405), SAV3117(Accession No.
NP_824293), SAV2611(Accession No. NP_823787), SAV1011(Accession No. NP_822186), SAV1460(Accession No.
NP_822635), SAV2870(Accession No. NP_824046), SAV7177(Accession No. NP_828353), SAV3932(Accession No.
NP_825109), SAV6635(Accession No. NP_827811), SAV6822(Accession No. NP_827998), SAV3483(Accession No.
NP_824660), SAV6913(Accession No. NP_828089), SAV5048(Accession No. NP_826225), SAV6041(Accession No.
NP_827217), SAV4882(Accession No. NP_826059), SAV5323(Accession No. NP_826500), SAV3805(Accession No.
NP_824982), SAV4951(Accession No. NP_826128), SAV6176(Accession No. NP_827352), SAV4939(Accession No.
NP_826116), SAV2503(Accession No. NP_823679), SAV3249(Accession No. NP_824425), SAV4939(Accession No.
NP_826116), SAV98(Accession No. NP_821272), SAV2994(Accession No. NP_824170), SAV6870(Accession No.
NP_828046), SAV3788(Accession No. NP_824965), SAV4748(Accession No. NP_825925), SAV6007(Accession No.
NP_827184), SAV4954(Accession No. NP_826131), SAV5269(Accession No. NP_826446), SAV1430(Accession No.
NP_822605), SAV4485(Accession No. NP_825662), SAV4042(Accession No. NP_825219), SAV3624(Accession No.
NP_824801), SAV241(Accession No. NP_821415), SAV3016(Accession No. NP_824192), SAV4223(Accession No.
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NP_825400), SAV373(Accession No. NP_821547), SAV4577(Accession No. NP_825754), SAV5159(Accession No.
NP_826336), SAV6315(Accession No. NP_827491), SAV2992(Accession No. NP_824168), SAV1840(Accession No.
NP_823016), SAV6677(Accession No. NP_827853), SAV4945(Accession No. NP_826122), SAV2627(Accession No.
NP_823803), SAV1525(Accession No. NP_822700), SAV6127(Accession No. NP_827303), SAV3245(Accession No.
NP_824421), SAV836(Accession No. NP_822011), SAV3346(Accession No. NP_824522), SAV4992(Accession No.
NP_826169), SAV4944(Accession No. NP_826121), SAV4832(Accession No. NP_826009), SAV4485(Accession No.
NP_825662), SAV5267(Accession No. NP_826444), SAV3516(Accession No. NP_824693), SAV3562(Accession No.
NP_824739), SAV2652(Accession No. NP_823828), SAV1282(Accession No. NP_822457), SAV286(Accession No.
NP_821460), SAV4991(Accession No. NP_826168), SAV5561(Accession No. NP_826738), SAV2284(Accession No.
NP_823460), SAV2272(Accession No. NP_823447), SAV2858(Accession No. NP_824034), SAV3209(Accession No.
NP_824385), SAV6482(Accession No. NP_827658), SAV4999(Accession No. NP_826176), SAV4725(Accession No.
NP_825902), SAV7479(Accession No. NP_828655), SAV4908(Accession No. NP_826085), SAV1861(Accession No.
NP_823037), SAV3970(Accession No. NP_825147), SAV4950(Accession No. NP_826127), SAV7486(Accession No.
NP_828662), SAV3129(Accession No. NP_824305), SAV6983(Accession No. NP_828159), SAV2208(Accession No.
NP_823383), SAV1687(Accession No. NP_822863), SAV6275(Accession No. NP_827451), SAV3073(Accession No.
NP_824249), SAV3691(Accession No. NP_824868), SAV2637(Accession No. NP_823813), SAV2646(Accession No.
NP_823822), SAV6005(Accession No. NP_827182), SAV6679(Accession No. NP_827855), SAV2274(Accession No.
NP_823450), SAV6546(Accession No. NP_827722), SAV56(Accession No. NP_821230), SAV5370(Accession No.
NP_826547), SAV4920(Accession No. NP_826097), SAV6742(Accession No. NP_827918), SAV5271(Accession No.
NP_826448), SAV5468(Accession No. NP_826645), SAV7001(Accession No. NP_828177), SAV5204(Accession No.
NP_826381), SAV2533(Accession No. NP_823709), SAV6329(Accession No. NP_827505), SAV2505(Accession No.
NP_823681), SAV5193(Accession No. NP_826370), SAV392(Accession No. NP_821566), SAV2921(Accession No.
NP_824097), SAV4731(Accession No. NP_825908), SAV3502(Accession No. NP_824679), SAV7486(Accession No.
NP_828662), SAV5148(Accession No. NP_826325), SAV1203(Accession No. NP_822378), SAV5730(Accession No.
NP_826907), SAV4585(Accession No. NP_825762), SAV4718(Accession No. NP_825895), SAV5674(Accession No.
NP_826851), SAV7392(Accession No. NP_828568), SAV2665(Accession No. NP_823841), SAV1153(Accession No.
NP_822328), SAV2050(Accession No. NP_823226), SAV957(Accession No. NP_822132), SAV4706(Accession No.
NP_825883), SAP1p29(Accession No. NP_828778), SAV5445(Accession No. NP_826622), SAV7126(Accession No.
NP_828302), SAV4958(Accession No. NP_826135), SAV2733(Accession No. NP_823909), SAV4932(Accession No.
NP_826109), SAV4919(Accession No. NP_826096), SAV6677(Accession No. NP_827853), SAV5154(Accession No.
NP_826331), SAV2724(Accession No. NP_823900), SAV1108(Accession No. NP_822283), SAV6233(Accession No.
NP_827409), SAV2254(Accession No. NP_823430), SAV4578(Accession No. NP_825755), SAV6128(Accession No.
NP_827304), SAV1958(Accession No. NP_823134), SAV5694(Accession No. NP_826871), SAV2989(Accession No.
NP_824165), SAV4321(Accession No. NP_825498), SAV3116(Accession No. NP_824292), SAV4253(Accession No.
NP_825430), SAV6508(Accession No. NP_827684), SAV2618(Accession No. NP_823794), SAV4820(Accession No.
NP_825997), SAV3117(Accession No. NP_824293), SAV4486(Accession No. NP_825663), SAV98(Accession No.
NP_821272), SAV4225(Accession No. NP_825402), SAV5433;SAV4096;SAV5322(Accession No. NP_826610),
SAV4706(Accession No. NP_825883), SAV1424(Accession No. NP_822599), SAV1540(Accession No. NP_822716),
SAV2695(Accession No. NP_823871), SAV7350(Accession No. NP_828526), SAV2813(Accession No. NP_823989),
SAV4524(Accession No. NP_825701), SAV7256(Accession No. NP_828432), SAV4020(Accession No. NP_825197),
SAV3932(Accession No. NP_825109), SAV3351(Accession No. NP_824527), SAV5053(Accession No. NP_826230),
SAV554(Accession No. NP_821729), SAV5219(Accession No. NP_826396), SAV3970(Accession No. NP_825147),
SAV2377(Accession No. NP_823553), SAV6149(Accession No. NP_827325), SAV6325(Accession No. NP_827501),
SAV4484(Accession No. NP_825661), SAV2520(Accession No. NP_823696), SAV7069(Accession No. NP_828245),
SAV6233(Accession No. NP_827409), SAV6649(Accession No. NP_827825), SAV1733(Accession No. NP_822909),
SAV1107(Accession No. NP_822282), SAV6902(Accession No. NP_828078), SAV3142(Accession No. NP_824318),
SAV5324(Accession No. NP_826501), SAV416(Accession No. NP_821591), SAV3944(Accession No. NP_825121),
SAV459(Accession No. NP_821634), SAV6884(Accession No. NP_828060), SAV6274(Accession No. NP_827450),
SAV7145(Accession No. NP_828321), SAV3529(Accession No. NP_824706), SAV1986(Accession No. NP_823162),
SAV4936(Accession No. NP_826113), SAV2237(Accession No. NP_823413), SAV1473(Accession No. NP_822648)
31 SAV6884(Accession No. NP_828060). W3k, frd¥ E<dWo] e AAAT At a5 FalgAle] Fd#
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R AAle= & BEE FAHeR dajshs Ao, ¥ dre] Wjgo] e = AAd] <

<HAld 1> wlo]azojH o] £X& TF S. of#/m/ g2 2(ATCC31780) R S. of#/m] g 2] ~(ATCC31267) ] #AA

()
r [
(E
o
N
>

ATCC(American Type Cell Collection)olA F13F owdel w1 AakdF S, o W ojE 2] A(Streptomyces
avermitilis ATCC31780) R A AAbtF 5. B n]ga]~(ATCC31267)= NDYE wiA|oll Q&= 4lola Z2hs=
(shake flask) weF 7oA wiFal St (Park. H.-S. ef al., J. Miobiol. Biotechnol. 15:66-71, 2005). ©ll
| S AAkekr] fslA, 10% (v/v) S, ofprjde]= A% 4L +4 2 m A2 222 v =(glass bead) &
EEeE 250 me A wiE EekzAdd e 25 meo] widuiA el HEFE oM, o]ojA 30T 7oA 200 rpm
ol A dAetA uwrRkste] wigsiitt. 7Y 2he] wiYTIZE St AT H AE AMEEel AHHANLH, ouH
9 ElolH(titer) B AMXE Ao FIH v SAHES A HPLC Aol FAH A (Hwang, Y.S. et al.,
Appl. Environ. Microbiol. 69:1263-1269, 2003; Lee, J. Y., et al., J. Biosci. Bioeng. 89:606-608,
2000). FEL v AAHHFS FHl 1 volume? FEFM(ethyl acetate)S EF3bal, 14417+ F<F 200
rpm, 30T W& wjgrlelA FZEF £ 7000 rpmellA 10E3F AAEE F S FHIka, olE A
evaporation § ME-E(methanol)ol xo] EA3}Stt.  HPLCEAS 98k o]FA(mobile phase)® WEHE: &
(methanol :water)(85:15, v/v)S AFE3F L, 452 1.2 ml/min, colum =%+ 40C= AR, U
absorbance detector(Younlin Co., Korea)Z& © 246 nmel A avermectin-type THAMFEQ] RS E4
SHITE.  HARA dANA A AT 9 31 AT Aboldll Afol7b EAlSIEAE #dEsy] 9siA, EE RNA
7F AAGACEE T 13227l B =S, Aakxke] 2 Alell ulefA TriZol-reagent (Invitrogen, USA)S
o]-g3te] HA RNAE Zt7te] S. Jypge]~ fdF25H 83t em, RNeasy WY 7|EE o] &3t FEHAU
HY(Ambion Inc., USA). o]F 7] 5% RNAS o]&3to] 12,0007H¢] &e]airES e QE|=E =3t &= S,
ojpimjge]~A AA A vlo]laZoldlo] F(CombiMatrix Co., Seattle, USA)S o]&3&to] A3k, 22x
nfo]F Zojgo] S 93 FF ¥X ZFH(probe)T Amino allyl MessageAmp aRNA kit(Ambion Inc., USA)
£ o]&3t] FHlEgitt. mloja ool F& EAst A(hybridization cap)¥ Ae ¥, 65T 7oA 10
3 RNaseZF AA® SF5= Asirzink. ol % abd &9 [blocking solution: 6 SSPE, 20 mM EDTA, 0.05%
Tween-20, 5 Denhardt's Solution, 0.05% SDS % 100 ng/u0 ¥#¥ <Ao34 =} (Sonicated Salmon Sperm) DNA]-S-
A7bskglar, ofdlele 45C XA 3083t HASIITE. cRNA E£FES 1X T2 & [fragmentation
solution: 40 mM Tris-Acetate, pH 8.1, 100 mM KOAc, 30 mM MgOAclS& ©]-&3le] 95CelA 2087 A3t 3}
A3FHFE. g ® cRNA AMEZe EA3F g [hybridization solution: 6 SSPE, 0.05% Tween-20, 20 mM EDTA,
25% DI Formamide, 0.05% SDS, 100 ng/m¢ #3J¥ <A =}(Sonicated Salmon Sperm) DNA]-S ©]&-3}o] 95Tl A
3L AAggsdtk. Abd &S £ AWM AAS A O & 243 &AE ool HEEt. &4
5= Fisher Scientific Isotemp hybridization incubatorolA] 45C ZHo| H L wHkS T3 18417 FoF
A FaEAn. £} o] Fo ool 45T ZACA 45TCE dl9% 6 SSPE, 0.05% Tween-20 &4
©

offt

h=]

ofo
ol
-
2
=

ol gslo] 587 AHEATE. o] T Ao 3X SSPE, 0.05% Tween-20 &S o]&3&}o] 583t 231 A F 3}
o AL 0.5 SSPE, 0.05% Tween-20 &ML o]fale] 527k 3k AAstga, A2o]Al 2X PBS, 0.1%
Tween-20 {NE o] &alo] 587 43 MFsFaL, w2t o = 2X PBS, 0.1% Tween-20 &< = 2X PBSE 23]9
A ALo|A R AFEGT. wlo]a 2] o= GenePix 4000B Array Scanner (Axon Instruments, USA)Z
o]-g3te]  olu| A&} 3T, olmjAl=  oldel7} 2X PBSE  AlFH ¥ xE7] ol LiferSlip glass
coverslip(Erie Scientific, USA)o. =2 TAt}. 25 ofglo] o]u|X|= GenePix 6.0 AZE o] (Axon
Instrucments, USA)el <3l f-7#Le] HAHE 431500,

oM d el 1 XA S, ofBlu]EE]~(Streptomyces avermitilis ATCC31780) = # AA#F S, ofp/njgz]~
(ATCC31267) 9] Fdz &d WshE wlo]lazolgo] FJom A3 dHolHesE A8 Ax, 5. Jp/rga]=
(ATCC31780) 014 HZ 2u2] AAL ¥l F7FE Hole 49709 FAA7E SAHAeH, HA 2u)e AAl 2 z¢
25 Holw 272719 A $AEJTHE 1 # 2 Fx). o] T S, o #r g A(ATCC31780) o 419 AALE
o} oF 6.382] F713 o™ GntR-family AA} Z2EAE 4 53}sl= SAV4023(GenBank No. NP825200) 4 A7F &
AT, AT S, coelicolor X 4% FAF GntR-family AAF 224 AF¢1 SC071682 2ol wkg-3l= ABC
& (transporter) HAMAE Zdstr] widel FH F4d 9 FAEH A degh RAem BRuHTh
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(Hillerich, B. et al.,

J. Bacteriol. 188:7477-7434, 2006). ©|& &3l AW#HE 3Aiko] SAV40239] 3
W YEAEE UEY F AS

o PN
o 4 Q.

Kel
=

S PKS FAA4E EEEHE RE oWuE QY faAEC] oWMAY I ANRF S, of o] F el AAIC3178

0ol ARl olMEEl 2 AT S, oW EHEA(ATCC31267) 014 Aldoz AA HHgS A3l vh(iE

3). 53| cmHe SAHER 2d FAA4Q aveRo] A AT S, o W H 2] A(ATCC31267) oM oF 80% A7l &

dge Felshent

7% 1
Gene No. GenBank No. |Proposed function Ratio (31780

/31267)

SAV128 NP_821302 two—component system response regulator 2.16
SAV213 NP_821387 RNA polymerase ECF-subfamily sigma factor 2.40
SAV424 NP_821599 RNA polymerase ECF-subfamily sigma factor 2.27
SAV573 NP_821748 hypothetical protein 2.04
SAV594 NP_821769 gas vesicle synthesis protein 2.09
SAV696 NP_821871 hypothetical protein 2.26
SAV724 NP_821899 dehydrogenase 2.17
SAV856 NP_822031 thioesterase 2.17
SAV1235 NP_822410 magnesium or manganese—dependent protein phosphatase [2.16
SAV1405 NP_822580 amidohydrolase 2.03
SAV1610 NP_822786 ferredoxin 2.55
SAV1686 NP_822862 oxidoreductase 2.04
SAV1904 NP_823080 hypothetical protein 2.02
SAV2090 NP_823266 xylitol oxidase 2.05
SAV2377 NP_823553 cytochrome P450 3.63
SAV2441 NP_823617 hypothetical protein 2.10
SAV2472 NP_823648 ppGpp synthetase/hydrolase 2.14
SAV2486 NP_823662 glutamate transporter permease 2.00
SAV2895 NP_824071 modular polyketide synthase 2.11
SAV2899 NP_824075 modular polyketide synthase 2.17
SAV2929 NP_824105 hypothetical protein 2.04
SAV2985 NP_824161 methyltransferase 2.61
SAV3445 NP_824622 phosphoribosylglycinamide formyltransferase 2.15
SAV3536 NP_824713 cytochrome P450 2.57
SAV3746 NP_824923 hypothetical protein 2.34
SAV3793 NP_824970 hypothetical protein 2.83
SAV3818 NP_824995 TetR-family transcriptional regulator 2.00
SAV3829 NP_825006 enoyl-CoA hydratase 2.02
SAV4023 NP_825200 GntR-family transcriptional regulator 6.37
SAV4053 NP_825230 ABC transporter ATP-binding protein 2.05
SAV4498 NP_825675 hypothetical protein 2.30
SAV4507 NP_825684 peptidase 2.25
SAV4536 NP_825713 two—component system sensor kinase 2.03
SAV4618 NP_825795 rRNA or tRNA methyltransferase 2.39
SAV4688 NP_825865 L-aspartate oxidase 2.07
SAV5017 NP_826194 cholesterol oxidase 2.04
SAV5146 NP_826323 ABC transporter ATP-binding protein 2.37
SAV5215 NP_826392 hypothetical protein 2.01
SAV5316 NP_826493 D-ribose ABC transporter permease protein 2.56
SAV5346 NP_826523 hypothetical protein 3.92
SAV5590 NP_826767 hypothetical protein 3.29
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SAV5782 NP_826959 aldose l-epimerase 2.68
SAV5833 NP_827010 secreted protein 2.46
SAV6183 NP_827359 hypothetical protein 2.03
SAV6469 NP_827645 hypothetical protein 2.35
SAV6785 NP_827961 RNA polymerase ECF-subfamily sigma factor 2.25
SAV6892 NP_828068 hydrolase 2.08
SAV7442 NP_828618 endo—1;3-beta-glucanase 2.15
SAV7494 NP_828670 hypothetical protein 2.08
#£ 2
<56> Gene No. GenBank No. |Proposed function Ratio (31780
/31267)

SAV3202 NP_824378 thioesterase 0.318
SAV5202 NP_826379 ATP-dependent helicase 0.434
SAV4341 NP_825518 magnesium or manganese-dependent protein phosphatase |[0.274
SAV2033 NP_823209 LuxR-family transcriptional regulator 0.344
SAV7130 NP_828306 cytochrome P450 0.467
SAV1211 NP_822386 |oxidoreductase 0.442
SAV5881 NP_827058 AraC-family transcriptional regulator 0.466
SAV6549 NP_827725 FMNH2-utilizing oxygenase 0.272
SAV3863 NP_825040 enoyl-CoA hydratase 0.404
SAV6678 NP_827854 proteasome component 0.411
SAV7159 NP_828335 succinate-semialdehyde dehydrogenase; NADP-dependent |0.439
SAV3343|Gen [NP_824519 |phosphomannomutase 0.49
e

SAV6988 NP_828164 hypothetical protein 0.35
SAV1845 NP_823021 LysR-family transcriptional regulator 0.423
SAV5808 NP_826985 ATP/GTP-binding protein 0.483
SAV2998 NP_824174 pentalenene synthase 0.327
SAV2994 NP_824170 monooxygenase 0.438
SAV6938 NP_828114 inhibitor of KinA 0.467
SAV5878 NP_827055 2-keto—3-deoxygluconate 6-phosphate aldolase 0.408

and2-keto-4-hydroxyglutarate aldolase
SAV4364 NP_825541 dihydrolipoamide acyltransferase 0.453
SAV4225 NP_825402 regulatory protein 0.331
SAV6380 NP_827556 secreted acid phosphatase 0.46
SAV6616 NP_827792 polyketide cyclase 0.312
SAV4288 NP_825465 single-strand DNA-binding protein 0.253
SAV4898 NP_826075 hypothetical protein 0.345
SAV893 NP_822068 cold shock protein 0.376
SAV1077 NP_822252 |melibiase 0.362
SAV6163 NP_827339 regulatory protein 0.475
SAV2803 NP_823979 trehalose synthase 0.296
SAV3420 NP_824597 |ornithine aminotransferase 0.331
SAV3192 NP_824368 bifunctional protein 0.496
SAV1902 NP_823078 |hypothetical protein 0.342
SAV1221 NP_822396 amino acid permease 0.495
SAV2046 NP_823222 5-methyltetrahydropteroyltriglutamate-—homocysteine 0.297
methyltransferase

SAV4614 NP_825791 anti-sigma factor antagonist 0.471
SAV2505 NP_823681 |DNA-binding protein 0.318
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SAV6770 NP_827946  |oxidoreductase 0.486
SAV4943 NP_826120 30S ribosomal protein S5 0.356
SAV2690 NP_823866 |hydrolase 0.488
SAV4617 NP_825794 hypothetical protein 0.498
SAV5033 NP_826210 transcriptional regulator 0.483
SAV1718 NP_822894 substrate-binding protein 0.429
SAV6124 NP_827300 |[cell division protein FtsZ 0.163
SAV4942 NP_826119 ribosomal protein L18 0.349
SAV4697 NP_825874 | ATP-dependent Clp protease 0.392
SAV4079 NP_825256 hypothetical protein 0.431
SAV5935 NP_827112  |NADPH-dependentF420 reductase 0.378
SAV3429 NP_824606 transferase 0.494
SAV2456 NP_823632 hypothetical protein 0.341
SAV6476 NP_827652 two—component systemsensor kinase 0.291
SAV5829 NP_827006 |hydrolase 0.353
SAV4524 NP_825701 transmembrane efflux protein 0.118
SAV4484 NP_825661 molecular chaperone DnaK 0.315
SAV4012 NP_825189 DNA-binding protein 0.367
SAV4074 NP_825251 |phosphate ABC transporter permease protein 0.478
SAV2644 NP_823820 ribosomal protein S16 0.409
SAV324 NP_821498 ArsR-family transcriptional regulator 0.33

SAV6492 NP_827668 ferrichrome ABC transport system permease protein 0.376
SAV6229 NP_827405 |secretedprotein 0.478
SAV2164 NP_823340 hydrolase 0.495
SAV2725 NP_823901 transcriptional regulator 0.377
SAV6007 NP_827184 integral membrane protein 0.297
SAV5263 NP_826440 hypothetical protein 0.472
SAV2866 NP_824042 hypothetical protein 0.242
SAV5714 NP_826891 |aminoglycoside N3-acetyltransferase 0.375
SAV2701 NP_823877 ATP/GTP-binding protein 0.432
SAV4930 NP_826107 ribosomal protein S19 0.323
SAV4430 NP_825607 hypothetical protein 0.309
SAV7376 NP_828552 [NiFelhydrogenase expression/formation protein 0.427
SAV2888 NP_824064 ATP synthase protein I 0.475
SAV5510 NP_826687 |hypothetical protein 0.463
SAV7141 NP_828317 acyl-CoA dehydrogenase 0.267
SAV5321 NP_826498 hypothetical protein 0.417
SAV4095 NP_825272 hypothetical protein 0.359
SAV3903 NP_825080 integral membrane protein 0.481
SAV6897 NP_828073 uracyl permease 0.476
SAV6324 NP_827500 DNA-binding protein 0.496
SAV4917 NP_826094 30S ribosomal protein S12 0.416
SAV5325 NP_826502 hypothetical protein 0.261
SAV5028 NP_826205 transcriptional regulator 0.188
SAV6727 NP_827903 short chain dehydrogenase 0.493
SAV6649 NP_827825 serine protease 0.427
SAV5270 NP_826447 aceytltranferase 0.495
SAV6685 NP_827861 proteasome component 0.432
SAV231 NP_821405 MerR-family transcriptional regulator 0.346
SAV3117 NP_824293 RNA polymerase sigma-70 factor 0.318
SAV2611 NP_823787 AsnC-family transcriptional regulator 0.392
SAV1011 NP_822186 UDP-glucose 4-epimerase 0.397
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SAV1460 NP_822635 |ATP/GIP-binding protein 0.494
SAV2870 NP_824046 3-hydroxyacyl-CoA dehydrogenase 0.442
SAV7177 NP_828353 aldehyde dehydrogenase 0.217
SAV3932 NP_825109 cold shock protein 0.253
SAV6635 NP_827811 secreted protein 0.321
SAV6822 NP_827998 threonyl-tRNAsynthetase 0.116
SAV3483 NP_824660 |phosphoglycerate mutase 0.483
SAV6913 NP_828089 hypothetical protein 0.362
SAV5048 NP_826225 |phosphomannomutase 0.489
SAV6041 NP_827217 quinolinate synthetase 0.488
SAV4882 NP_826059  |NADH dehydrogenase I chain B 0.389
SAV5323 NP_826500 hypothetical protein 0.41

SAV3805 NP_824982 hypothetical protein 0.272
SAV4951 NP_826128 30S ribosomal protein S13 0.47

SAV6176 NP_827352 hypothetical protein 0.455
SAV4939 NP_826116 30S ribosomal protein S14 0.499
SAV2503 NP_823679 |hypothetical protein 0.476
SAV4939 NP_826116 30S ribosomal protein S14 0.421
SAV3249 NP_824425 two—component system response regulator 0.47

SAV98 NP_821272 glycosyl hydrolase 0.488
SAV2994 NP_824170 monooxygenase 0.447
SAV6870 NP_828046 hypothetical protein 0.424
SAV3788 NP_824965 | ADP-ribosylglycohydrolase 0.495
SAV4748 NP_825925 arginyl-tRNA synthetase 0.474
SAV6007 NP_827184 integral membrane protein 0.427
SAV4954 NP_826131 ribosomal protein L17 0.452
SAV5269 NP_826446 siderophore biosynthetic enzyme 0.354
SAV1430 NP_822605 hypothetical protein 0.468
SAV4485 NP_825662 heat shock protein GrpE 0.457
SAV4042 NP_825219 two—component sSystem response regulator 0.426
SAV3624 NP_824801 |hydrolase 0.428
SAV241 NP_821415 hypothetical protein 0.462
SAV3016 NP_824192  |WhiB-family transcriptional regulator; role in cell 0.326

cycle control

SAV4223 NP_825400 serine protease 0.433
SAV373 NP_821547 LysR-family transcriptional regulator 0.495
SAV4577 NP_825754 hypothetical protein 0.439
SAV5159 NP_826336 |ATP-dependent Clp protease adaptor protein ClpS 0.288
SAV6315 NP_827491 transketolase 0.491
SAV2992 NP_824168 transport protein 0.469
SAV1840 NP_823016 dehydrogenase 0.465
SAV6677 NP_827853 |AAA-family ATPase 0.405
SAV4945 NP_826122 50S ribosomal proteinLl5 0.406
SAV2627 NP_823803 |30S ribosomal protein S2 0.396
SAV1525 NP_822700 |muconolactone delta—isomerase 0.498
SAV6127 NP_827303 |hypothetical protein 0.353
SAV3245 NP_824421 secreted protein 0.403
SAV836 NP_822011 efflux family protein 0.467
SAV3346 NP_824522 deoxyribose-phosphate aldolase 0.446
SAV4992 NP_826169 chaperonin GroEL 0.483
SAV4944 NP_826121 ribosomal protein L30 0.47

SAV4832 NP_826009 |hypothetical protein 0.479
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SAV448 NP_825662 heat shock protein GrpE 0.381
SAV5267 NP_826444 phosphoesterase 0.48

SAV3516 NP_824693 integral membrane protein 0.455
SAV3562 NP_824739 ribose-phosphate pyrophosphokinase 0.443
SAV2652 NP_823828 regulatory protein 0.471
SAV1282 NP_822457 two—component sSystem response regulator 0.399
SAV286 NP_821460 large secreted protein 0.488
SAV4991 NP_826168 co—chaperonin GroES 0.2

SAV5561 NP_826738 GTP-binding protein LepA 0.14

SAV2284 NP_823460 isobutylamine N-hydroxylase 0.25

SAV2272 NP_823447 hypothetical protein 0.43

SAV2858 NP_824034 M protein 0.341
SAV3209 NP_824385 |polyphosphate glucokinase 0.314
SAV6482 NP_827658 secreted protein 0.406
SAV4999 NP_826176 |RNA polymerasesigma—70 factor 0.495
SAV4725 NP_825902 tryptophanyl-tRNA synthetase 0.396
SAV7479 NP_828655 |beta-galactosidase precursor 0.314
SAV4908 NP_826085 preprotein translocase 0.465
SAV1861 NP_823037 |DNA-binding protein 0.484
SAV3970 NP_825147 CarD-like transcriptional regulator 0.27

SAV4950 NP_826127 50S ribosomal protein 136 0.255
SAV7486 NP_828662 subtilisin inhibitor 0.194
SAV3129 NP_824305 |ferredoxin 0.375
SAV6983 NP_828159 hypothetical protein 0.472
SAV2208 NP_823383 |hypothetical protein 0.435
SAV1687 NP_822863 cell division protein; regulatory protein 0.47

SAV6275 NP_827451 |export associated protein 0.499
SAV3073 NP_824249 glutaredoxin-like protein 0.46

SAV3691 NP_824868 transmembrane efflux protein 0.488
SAV2637 NP_823813 signal peptidase 0.434
SAV2646 NP_823822 prolyl-tRNA synthetase 0.444
SAV6005 NP_827182 glutamine synthetase 0.491
SAV6679 NP_827855 |hypothetical protein 0.444
SAV2274 NP_823450 hypothetical protein 0.434
SAV6546 NP_827722 | ABC transporter permease 0.478
SAV56 NP_821230 hypothetical protein 0.483
SAV5370 NP_826547 |globin-like protein 0.483
SAV4920 NP_826097 elongation factor Tu 0.463
SAV6742 NP_827918 |phenylalanyl-tRNA synthetase alpha subunit 0.494
SAV5271 NP_826448 monooxigenase 0.455
SAV5468 NP_826645 |50S ribosomal protein L27 0.493
SAV7001 NP_828177 hypothetical protein 0.482
SAV5204 NP_826381 |hypothetical protein 0.371
SAV2533 NP_823709 hypothetical protein 0.483
SAV6329 NP_827505 |aminotransferase 0.48

SAV2505 NP_823681 DNA-binding protein 0.439
SAV5193 NP_826370 |hypothetical protein 0.196
SAV392 NP_821566 hypothetical protein 0.396
SAV2921 NP_824097 two—component system response regulator 0.494
SAV4731 NP_825908 hypothetical protein 0.384
SAV3502 NP_824679 integral membrane protein 0.466
SAV7486 NP_828662 subtilisin inhibitor 0.199
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SAV5148 NP_826325 AsnC-family transcriptional regulator 0.472
SAV1203 NP_822378 hypothetical protein 0.42
SAV5730 NP_826907 hypothetical protein 0.415
SAV4585 NP_825762 ion—transporting ATPase 0.208
SAV4A718 NP_825895 |hypotheticalprotein 0.366
SAV5674 NP_826851 deoxyguanosinetriphosphate triphosphohydrolase-like [0.424
protein

SAV7392 NP_828568 two—component system response regulator 0.439
SAV2665 NP_823841 ribonuclease 111 0.368
SAV1153 NP_822328 regulatory protein 0.249
SAV2050 NP_823226 hypothetical protein 0.472
SAV957 NP_822132 hypothetical protein 0.438
SAV4706 NP_825883 RNA polymerase ECF-subfamily sigma factor 0.456
SAP1p29 NP_828778  |hypothetical protein 0.5
SAV5445 NP_826622 hypothetical protein 0.441
SAV7126 NP_828302 polypeptide deformylase 0.482
SAV4958 NP_826135 ribosomal protein S9 0.473
SAV2733 NP_823909 acetolactate synthase I large subunit 0.475
SAV4932 NP_826109 30S ribosomal protein S3 0.408
SAV4919 NP_826096 |translation elongation factor G 0.451
SAV6677 NP_827853 |AAA-family ATPase 0.427
SAV5154 NP_826331 hypothetical protein 0.429
SAV2724 NP_823900 proline dehydrogenase 0.422
SAV1108 NP_822283  |hypothetical protein 0.279
SAV6233 NP_827409 30S ribosomal protein S1 0.433
SAV2254 NP_823430 cellulose binding protein 0.494
SAV4578 NP_825755 hypothetical protein 0.483
SAV6128 NP_827304 hypothetical protein 0.384
SAV1958 NP_823134 secreted protein 0.478
SAV5694 NP_826871 |hypothetical protein 0.456
SAV2989 NP_824165 MarR-family transcriptional regulator 0.471
SAV4321 NP_825498 |DNA topoisomerase IV subunit B 0.459
SAV3116 NP_824292 hypothetical protein 0.488
SAV4253 NP_825430 hypothetical protein 0.455
SAV6508 NP_827684 partitioning or sporulation protein 0.39
SAV2618 NP_823794 ABC transporter ATP-binding protein 0.48
SAV4820 NP_825997 cold shock protein 0.473
SAV3117 NP_824293 |RNA polymerase sigma—-70 factor 0.494
SAV4486 NP_825663 DnalJ protein 0.34
SAVI8 NP_821272 glycosyl hydrolase 0.426
SAV4225 NP_825402 regulatory protein 0.162
SAV5433; NP_826610 |hypothetical protein 0.255
SAV4096;

SAV5322

SAV4706 NP_825883 RNA polymerase ECF-subfamily sigma factor 0.339
SAV1424 NP_822599 hypothetical protein 0.25
SAV1540]| NP_822716 xanthine dehydrogenase 0.395
SAV2695 NP_823871 hypothetical protein 0.447
SAV7350 NP_828526 integral membrane protein 0.452
SAV2813 NP_823989 transmembrane efflux protein 0.471
SAV4524 NP_825701 transmembrane efflux protein 0.482
SAV7256 NP_828432 hypothetical protein 0.411
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SAV4020 NP_825197 |hydrolase 0.485
SAV3932 NP_825109 cold shock protein 0.469
SAV3351 NP_824527 |RNA polymerase ECF-subfamily sigma factor 0.395
SAV5053 NP_826230 S-adenosyl-L-homocysteine hydrolase 0.42
SAV554 NP_821729 Lacl-family transcriptional regulato 0.498
SAV5219 NP_826396 glycosyl transferase 0.498
SAV3970 NP_825147 CarD-like transcriptional regulator 0.353
SAV2377 NP_823553 cytochrome P450 0.31
SAV6149 NP_827325 transcriptional regulator 0.444
SAV6325 NP_827501 iron-regulated ABC-type transporter 0.439
SAV4484 NP_825661 molecular chaperone DnaK 0.258
SAV2520 NP_823696 hypothetical protein 0.497
SAV7069 NP_828245 GntR-family transcriptional regulator 0.498
SAV6233 NP_827409 30S ribosomal protein S1 0.457
SAV6649 NP_827825 serine protease 0.167
SAV1733 NP_822909 hypothetical protein 0.464
SAV1107 NP_822282 hypothetical protein 0.247
SAV6902 NP_828078 riboflavin synthase subunit alpha 0.391
SAV3142 NP_824318 hypothetical protein 0.458
SAV5324 NP_826501 hypothetical protein 0.498
SAV416 NP_821591 modular polyketide synthase 0.474
SAV3944 NP_825121 hypothetical protein 0.34
SAV459 NP_821634 heat shock protein 0.417
SAV6884 NP_828060 inositol-5-monophosphate dehydrogenase 0.277
SAV6274 NP_827450 |export associated protein 0.454
SAV7145 NP_828321 hypothetical protein 0.278
SAV3529 NP_824706 NADH dehydrogenase 0.462
SAV1986 NP_823162 phenylacetic acid degradation protein 0.487
SAV4936 NP_826113 ribosomal protein L14 0.388
SAV2237 NP_823413 hypothetical protein 0.497
SAV1473 NP_822648 |ATP/GTP-binding protein 0.316
SAV6884 NP_828060 inositol-5-monophosphate dehydrogenase 0.391
# 3
<57> Gene No. GenBank No. |proposed function Ratio (31780
/31267)
SAV935 NP_822110 aveR (pathway specific positive regulator) 1.80
SAV936 NP_822111 aveF (C5-ketoreductase) 1.05
SAV937 NP_822112 aveD (C5-O-methyltransferase) 1.21
SAV938 NP_822113 avedl (polyketide synthase) 1.30
SAV939 NP_822114 aveA2 (polyketide synthase) 1.35
SAV940 NP_822115 aveC  (CHC-B2:CHC-B1 ratio) 1.65
SAV941 NP_822116 aveF (cytochrome  P450 hydroxylase) 1.12
SAV942 NP_822117 aved3 (polyketide synthase) 1.82
SAV943 NP_822118 aved4 (polyketide synthase) 1.06
SAV945 NP_822120 aveBI  (glycosyl transferase) 1.12
SAV946 NP_822121 aveBII (dTDP-glucose 4,6-dehydratase) 1.30
SAV947 NP_822122 aveBIII (glucose-1-phosphate  thymidyltransferase) [1.28
SAV948 NP_822123 aveBIV (dTDP-4-keto-6-deoxy-L-hexose 4-reductase) |1.59
SAV949 NP_822124 aveBV (dTDP-4-keto-6-deoxyhexose 3,5-epimerase) 1.21
SAV950 NP_822125 aveBVI (dTDP-4-keto-6-deoxy-L-hexose2,3-dehydratase) |1.68
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SAV951 NP_822126 aveBVII  (dTDP-6-deoxy-L-hexose 1.14
3-O-methyltransferase)

SAV952 NP_822127 aveBVIII (dTDP-4-keto-6-deoxy-L-hexose 1.28
2,3-reductase)

<AAld 2> S. orr]e2]~(ATCC31780) R S. ofH/F]E 2] =(ATCC31267) 3ol 4 2] PKS #dA &d AL

oMM E PKS F7Ate] &84l wdo] owule Aol lojr] Fa3gt A AR AAA I, oz FHA}
So] AveR AR FAHZHQ Fx2A &3] wE, F S. OJ/WU/%’B/L‘ T Abeldl 9}—‘2 vl el o)
gl PKS @Al thaF vl RT-PCR A4S F3s9dtt. 2 W xE5S ExTaq £ &4 (TakaRa, Japan)E AL

ﬂﬂﬂRMJSn&;Zoﬁmmm@2i5W4$%ﬂﬁq.%1ﬂﬂﬂacWA%oiﬁ%SMNW1%%ﬂ%
om, ololA 96Tl 280U, FE AL 96T 16%0A 303, 62TlA 30% % 72TolA 18|},
ol AF&E ZlolwE sl7)9 ki aveAl: 5'- AAA CCG CCT GGG AAA CCA TC -3'(H¥¥lZ 1) 2 5' - (GC
AGT TCG ACA CCC ATG AC -3'(MIWZE 2); aveA2: 5'- GOG ACT GGT CAA GIC AGC GA -3'(A¥W3E 3) @ 5'-
GTA CTIG CGC GCC TCC TCA GT -3'(AMQW 3 4); aveA3: 5'- CAC CTC GTA CAC CCG CTG TG -3'(A¥WE 5) 2

- GIC CAT AGG CCT GCG GAA TG -3' (A€W 6); aveAd: 5'- CGA GGA CCC TGG TGT TCG AC -3'(AgW 3 7)
9 5'- ACA ATG GCA ATC GGC TCG TC -3' (A EW 3 8).

2 AT, o vrel o] Ul MY dEE PKS MESLS A ABAEF S, ool a] A(ATCC31267) A &
! g &

As HlagHoz FEHJEU(E 2), ol aveRel 3L @do] WA PKS faats A=37] 918 dashs
& A
Yo &z

Lo oluEel A%y P L shehs el

5 2% PKS AR AveAl, AveA2, AveA3 % AveAdd] {74} WS oWulel 11 Aibt9 oWl A gLk
oA 18 A Aol

A WHA = oYl AL F(S. avermitilis ATCC31267);
T A = oouel u YA FF(S. avermitilis ATCC31780);

To : 36A1%F &

T, © 132A]%F.
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EEH2
AveAl AveA2 AveAl AveAd
R
<110> INHA UNIVERSITY INDUSTRY PARTHNERSHIP INSTITUTE
<120> The screening method of high production microorganism of
avermectin

<130> 7p—03-07
<160> 8
<170> KopatentIn 1.71
<210> 1
<211> 20
<212> DNA
<213> Artificial Sequence
<220>
<223> aveAl forward primer
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<400> 1
aaaccgcctg ggaaaccatc

<210> 2
<211> 20
<212> DNA

<213> Artificial Sequence

<220>
<223> aveAl reverse primer

<400> 2
cgcagttcga cacccatgac

<210> 3
<211> 20
<212> DNA

<213> Artificial Sequence

<220>
<223> aveA2 forward primer

<400> 3
gcgactggtc aagtcagcega

<210> 4
<211> 20
<212> DNA

<213> Artificial Sequence

<220>
<223> aveA2 reverse primer

<400> 4
gtactgecgeg cctectcagt

<210> 5
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<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> aveA3 forward primer

<400> 5
cacctcgtac acccgetgtg

<210> 6
<211> 19
<212> DNA

<213> Artificial Sequence

<220>
<223> aveA3 reverse primer

<400> 6
tccataggcec tgcggaatg

<210> 7
<211> 20
<212> DNA

<213> Artificial Sequence

<220>
<223> aveAd4 forward primer

<400> 7
cgaggaccct ggtgttcgac

<210> 8
<211> 20
<212> DNA

<213> Artificial Sequence

<220>
<223> aveAd reverse primer
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<400> 8
acaatggcaa tcggctcgtce 20
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