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N3obperenre MoxeT OBITh HUCIOJIB30BAHO B

(bapManeBTHYECKOM MPOMBIIIIIIEGHHOCTH U OTHOCUTCS R1

K PpeKOMOWHAHTHOMY BEKTOPY OKCIIPECCHH U

crocobaMm moinrydeHus (R)-peTUKYJIWHA WM €ro N\
npemmectBeHHMKa  Gopmynasr  (IT). TlpemmoxeH RZ L R5

croco0 monydenus: coequnenus: popmyisl (1) uz RS = ’

COOTBETCTBYIOLIET0 MPOU3BOAHOTO popmysl (I):

R4 )
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rae R1 npencrasiser cobo MeTokcurpyrmiry, R2
MpeacTaBisieT codoit ruapoxcun, R3 npencrasiser
coboit rumpokcus, R4 mpencraBiser  cobou
MeTOKCUTpymITy, RS peacrassietr codoit MeTwiI, i
R1 mpencraBnser coboit MeTokcurpymmy, R2
IIpeacTaBiIsieT co0oi ruapokcui, R3 npencrasiser
coboil aToM Bojopozaa, R4 mpexncraBiser coOoi
runpokcu, RS npencrasiser coboit metui, wim R1
npeacraBisier  cobodl  Merokcurpymmy, — R2
MpeACTaBIIsieT coboit ruapokcui, R3 mpencrasmser
coboit rTHapokcwi, R4 mpencraBiaser coOob
runpokcuit, RS mpeacrasmsier coboit MeTHI, T7e
Croco0 BKJIIOYAET BBEIEHUE B KOHTAKT YKa3aHHOI'O
MIPOU3BOJHOTO c MHUKPOOPIraHU3MOM,
akcrpeccupytonmm oenok ciusiaust CYP450 u AKR,
npeacraBisommii  cobor SEQ ID NO: 323,
BBIpAIIMBAHAE YKA3aHHOTO MHKPOOpPraHuM3Ma cC
npoayuupoBanveM (R)-peTukynvHa WM €ro
npenmectBeHHMKa Gopmyisl 11 n u3Bneuenue (R)-
PETUKYJIMHA WIM €ro IpeAllecCTBEHHUKA (OopMyIIbl
II; wim cioco6 mpegycMaTpuBaeT (a) obecrieueHue
XMMEpHOM  TOCIEeN0BATEIPHOCTH  HYKJIEMHOBOM
KHUCIIOTBI, CIIOCOOHOW MPOAYyUMPOBATH YKa3aHHBIN
6emoxk cmustansg  CYP450-AKR, coxepskamein B

Crp.: 2

Ka4deCTBC q)yHKL[l/lOHaJ'II)HO CBsI3aHHBIX KOMIIOHEHTOB

MEPBYIO MOCJIENOBATEIILHOCTh HYKJIEMHOBOM
KUCJIOTBI, Koaupytomyo nonunentus CYP450,
BTOPYIO MOCJIENOBATEILHOCTD HYKJIEMHOBOM

KHUCIIOTHI, Koaupyroiyto nomunentua AKR, u ongny
WJIM HECKOJIBKO MOCTIeI0BATENIbHOCTEN HYKJIEMHOBOM
KHCJIOTBI, CHOCOOHBIX KOHTPOJIUPOBATH IKCIIPECCHIO
B KJIETKe-xo3siuHe; (b) BBEICHUE YKA3aHHOM
XUMEPHOW  MOCIENOBATEIIBHOCTH  HYKJIEMHOBOU
KUCIIOTBI B KJIETKY-XO35IMHA M BbIpAIIIMBAHUE
YKa3aHHOM KIJIETKU-XO35IMHA [JI NPOAYLUHUPOBAHUS
ykazanHoro Oenka ciusausgs CYP450 u AKR st
nponyuupoBaHus  (R)-petukynuHa WM ero
npeuecTBeHHuKa Gopmysl I, rae kieTka-xo3s1uH
B €CTECTBEHHBIX YCIOBHUSIX CIIOCOOHA MPOIYLMPOBATH
YKa3aHHOE IIPOM3BOJHOE WM  IPOU3BOJHOE
obecrieueHO KJIETKAM Kak dYacTbh KJIETOYHOMH
poctoBoil cpenpl, (c) usBiaeueHue (R)-peTuxynmHa
WM TIpeiiecTBeHHUKa (R)-petukynmuHa GopmyIibt
II. TIpemnoxxkeH  peKOMOWHAHTHBIA  BEKTOP
SKCIIPECCUU, IIPUEMIIEMBIH JUIS KCITPECCUU B KIIETKE-
XO3sIMHE, COACPKAIIMI B Ka4eCcTBe ()YHKIHMOHATHHO
CBSI3aHHBIX KOMIIOHEHTOB IIOCJIENOBATEIBHOCTh
HYKJIEMHOBOH KHUCIIOTBI, CIIOCOOHYTO
KOHTPOJIUPOBATH 3KCIIPECCUIO B YKA3aHHOM KJIETKE-
XO35IMHE U TOCIeAOBATENbHOCTh HYKIEMHOBOM
KHUCIIOTHI, KOJUPYIOLIYIO OXapaKTepU30BAHHBIN B II.
1 Genoxk cnusHust CYP450 u AKR. IlpenmoxxeHbl
HOBbIe 3(¢eKTUBHBIE CrocoObl moyueHus (R)-
PETHKYJIMHA WM €0 IPeIleCTBEHHUKA (BOPMYJIBI
11, a Taxxe 3 PeKTUBHBIN PeKOMOMHAHTHBIN BEKTOP
9KCITPECCUH JIJTS MX TTOJy4YeHUs. 3 H. ¥ 7 3.11. p-1181, 1
Tabi., 13 ui., 8 mp.
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(54) COMPOSITIONS AND METHODS OF PRODUCING (R)-RETICULIN AND ITS PRECURSORS

(57) Abstract:
FIELD: pharmaceutical industry.

SUBSTANCE: invention relates to a recombinant R1
expression vector and methods of producing (R)-
reticulin or its precursor of formula (II). Disclosed is a N\
method of producing a compound of formula (II) from RZ - Rs
a corresponding derivative of formula (I): RS = ’
Ra )
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R4 )

where R1 is a methoxy group, R2 is hydroxyl, R3
is hydroxyl, R4 is a methoxy group, RS is methyl, or
R1 is a methoxy group, R2 is a hydroxyl, R3 is a
hydrogen atom, R4 is a hydroxyl, RS is methyl, or R1
is a methoxy group, R2 is hydroxyl, R3 is hydroxyl, R4
is hydroxyl, RS is methyl, where the method involves
contacting said derivative with a microorganism
expressing a CYP450 and AKR fusion protein, which
is SEQ ID NO: 323, growing said microorganism with
producing (R)-reticulin or precursor thereof of formula
IT and recovering (R)-reticulin or precursor thereof of
formula II; or the method comprises (a) providing a
chimeric nucleic acid sequence capable of producing
said CYP450-AKR fusion protein containing, as

Crp.: 4

functionally related components, a first nucleic acid
sequence encoding a CYP450 polypeptide, a second
nucleic acid sequence encoding an AKR polypeptide,
and one or more nucleic acid sequences capable of
controlling expression in a host cell; (b) introducing
said chimeric nucleic acid sequence into a host cell and
growing said host cell to produce said fusion protein
CYP450 and AKR to produce (R)-reticulin or a
precursor thereof of formula II, where the host cell
under natural conditions is able to produce said
derivative or derivative is provided to cells as part of
cell growth medium, (c) extraction of (R)-reticulin or
precursor (R)-reticulin of formula II. Disclosed is a
recombinant expression vector suitable for expression
in a host cell, containing as functionally related
components a nucleic acid sequence, capable of
controlling expression in said host cell and a nucleic
acid sequence encoding described in 1 CYP450 and
AKR fusion proteins.

EFFECT: novel efficient methods of producing (R)
-reticulin or its precursor of formula II, as well as an
effective recombinant expression vector for their
preparation.

10 cl, 1 tbl, 13 dwg, 8 ex
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POACTBEHHBIE 3ASBKU

[0001] [lanHas 3a8BKa, TOJJaHHAS COTJIACHO TOTOBOPY O NATEHTHOW KOOIIEPALMH 3a5BIISIET
IIPUOPUTET B COOTBETCTBUU cO cTaThelt 35 USC §119(e) mo npeaBapUTebHON 3asBKE HA
Boiauy nmatenta CIIA Ne61/911759, mogannoit 04 nekadpst 2013 roma v mpenBapUTeIbHOMN
3asBke Ha Begauy nateHta CIIIA Ne62/050399, moganHoi 15 centsops 2014 roaa, obe u3
KOTOPBIX BKJIFOYEHBI B HACTOSLIMNA JOKYMEHT IIOCPEIACTBOM CCBIJIKM BO BCEW UX ITOJIHOTE.

OBJIACTBb PACKPBITU A

[0002] Kommo3uiuu 1 CriocoObl, paCKpbIThIE B HACTOSIIIIEM IOKYMEHTE, OTHOCSITCSI KO
BTOPUYHBIM META0OIMTAM U IIPOLIECCAM UX U3rOTOBIIEHUS. bojee KOHKPETHO, HACTOSILEe
packpbITHE OTHOCUTCA K (R)-peTUKYIMHY MU HEKOTOPBIM €r0 MPEALIECTBEHHUKAM, a TAKXKE K
croco0am ¥ KOMITO3ULMSIM TSl U3roTOBJIEHHUs (R)-peTUKyIMHA U TAKUX TTPEIIIECTBEHHUKOB.

IMTPEAITOCBIJIKN PACKPBITHUA

[0003] Crreayrorue ab3aibl IPeICTaBICHBI B KAUECTBE OMMCAHUS ITPEATIOCHIIIOK HACTOSIIIETO
packpbITusi. OMHAKO 3TO HE SIBJISETCS MPU3HAHUEM TOT'O, UTO YTO-JIMOO pacCMaTpUBAEMOE B
HUX SIBJISIETCS] U3BECTHBIM YPOBHEM TEXHUKH UJIM YACTh CBEJICHUI, U3BECTHBIX CIIELUATITMCTAM
B JAaHHOM 00JacTH.

[0004] BuoxuMHuyecKre MyTH KUBBIX OPraHU3MOB OOBIYHO KJIACCUDUIMPYIOT KaK
SIBIISIFOIIMECS JIMOO YaCThIO MEPBUYHOTO METAa00IM3Ma, JIMOO YaCThI0 BTOPUUHOTO
MeTtabonusma. [1yTi, KoTopble IBISIOTCS YACThIO IEPBUYHOTO META00JIM3Ma KUBBIX KIETOK,
BOBJIEKAIOTCS B KATA0OJIM3M JIJIs1 TPOAYUMPOBAHMS SHEPTUU UIIU B aHAOOJIU3M IS
MPOIYLMPOBAHUS CTPOUTETIbHBIX OJIOKOB U151 KJIIETKU. BTOpUUHBIE META0OIUTHI, C APYTrOn
CTOPOHBI, TPOAYLUUPYIOTCS KUBBIMU KJIETKAMU 0€3 KaKOU-IMOO0 IBHOM aHAOOIMYECKON U
kaTabomrueckoi pyHkumu. OTHAKO JaBHO YCTAHOBJIEHO, YTO MHOTHUE BTOPUUYHBIE META0OJIUTHI
ABJISIFOTCS IPUMEHUMBIMHU BO MHOTMX OTHOIIEHUSIX, B TOM B TOM YHCIIE, HAIIPUMED, B KAUECTBE
TEpPAINEBTUUECKUX CPEJICTB WK IPUPOIHBIX 3aMEIJIUTENIEH PEaKIMIA.

[0005] Bropuunsiit MeTabosuT (R)-peTUKYIMH NPOAYLIUPYETCS MAKOM CHOTBOPHBIM
(Papaver somniferum) v IpyruMu npeacTaBUTEISIMU CEMENCTB pacTeHuit Papaveraceae,
Lauraceae, Annonaceae, Euphorbiaceae u Moraceae, 1 MOXET OBITh UCIIOJIB30BaH B KAUECTBE
MCXOJHOIr0O MaTepuasa Jjis nojydyeHus papMalueBTUUECKH aKTUBHBIX COEMHEHMIA, B TOM
yuciie MOphUHA U KOJIeUHA.

[0006] 1U3BecTHO, uTO (R)-peTukyiuH in planta mpoayuupyercs u3 (S)-peTukyinrHa. OaHako
HE SICHO, KAKHE€ T€HbI U MOJUIENTHIbI BOBJIECUYEHBI B KATaJIU3 KOHBEPCUOHHON peaKUru(Uii).

[0007] B Hacrosiuee Bpems (R)-peTUKYIIMH MOKET ObITh COOPAH U3 PUPOIHBIX UCTOYHHUKOB,
TaKUX KaK MaK CHOTBOPHbIH. B kauecTBe albTepHATUBBI, (R)-pETUKYIIMH MOXKET OBITH ITOJIy4YEH
CUHTETHYECKU. OJTHAKO CYLIECTBYIOLINE CIIOCOOBI M3rOoTOBIEHUS (R)-pETUKYJIMH UMEIOT
HU3KUH BBIXOA (R)-peTukyivHa u/um TpedyroT 6obiux 3aTpaT. He cymectByer ciocoboB
OnocuHTeTUYeCKOro mojaydeHus (R)-petukynmuna us (S)-petukyiauHa. Takum oOpa3oM B
JTAaHHOM 00J1aCTH CYIIECTBYET MOTPEOHOCTH B YIIYUIIEHHBIX ClToco0ax cuHTe3a (R)-peTukynvHa.

KPATKOE OITMCAHUWE PACKPBITUA

[0008] Cnenytoinue ad3alpl MpeaHA3HAYEHBI JIJ1 BBEACHUSI YUTATENS B CIIEAYIONIEE Jajiee
6oJiee MOAPOOHOE OMMCAHUE U HE MPETHAZHAYEHBI JIsl ONIPEAETICHUS] UIIK OT'PAHUYEHUS
3asIBJIIEMOIO B HACTOSIIIEM PACKPBITUU OOBEKTA.

[0009] Hacrosiiiee packpbITUE OTHOCUTCS KO BTOPUYHOMY MeTa00uTy (R)-peTUKyIuHY
Y HEKOTOPBIM €ro Mpe/IlleCTBeHHUKAM, a TaKXe K crocodam noinyueHus (R)-peTukynuna u
HEKOTOPBIX €ro NPeAIIECTBEHHUKOB.

[0010] CnemoBaTenbHO, HACTOSAIIIEE PACKPBITUE MTPEICTABIISIET, IO MEHBIIIEH MEPE B OJTHOM
ACIIEKTE, [0 MEHBIIIEH M €pe OAMH BApUAHT OCYLIECTBJIEHUS criocoda noiyyeHus (R)-
PETUKYJIMHA WIM PeALIeCTBEHHNUKA (R)-peTukynmHa, mpeaycMaTpuBaromero
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(a) obecnieueHre OEH3UIM30XUHOJIMHOBOT'O IIPOU3BOTHOIO;

(b) BBeieHME B KOHTAKT OCH3MIM30XUHOJIMHOBOTO TPOU3BOTHOTO CO CMECHIO (DEPMEHTOB,
CITOCOOHBIX MpeBpaIaTh OCH3UIU30XUHOJIMHOBOE MMPOU3BOAHOE B (R)-pEeTUKYIIMH WU
npeamecTBeHHUK (R)-peTukyiiHa, mpu yCIoBUsX, IMTO3BOJISIONIMX IIPEBPALLICHUE
OEH3WIM30XUHOJIMHOBOTO MTPOU3BOIHOTO B (R)-peTUKyYIMH wiu npeiiecTBeHHUK (R)-
PETUKYJIMHA.

[0011] Hacrosiiee packpbiTe, KpoMe TOr0, 00eCIeYynuBaeT, 0 MEHbIIEH Mepe B OJHOM
acCIIeKTe, 10 MEHbIIIEeH Mepe OJUH BapUaHT OCYILECTBICHUS crioco0a moayueHus (R)-
PETUKYJIMHA WJIY €r0 MPEAIIECTBEHHUKA, ITPEIyCMAaTPUBAIOIIETO

(a) obecrieueHre OEH3UIM30XUHOJIMHOBOTO MTPOU3BOIHOTO;

(b) BBeicHHE B KOHTAKT OEH3UIM30XUHOJIMHOBOT'O IIPOU3BOJHOIO CO CMEChIO (DEPMEHTOB,
CITOCOOHBIX MpeBpaIaTh OCH3WIN30XUHOJIMHOBOE MPOU3BOAHOE B (R)-pETUKYIIMH WU
MpeaecTBEHHUK (R)-peTUKyIMHA, TPU YCIIOBUSX, TO3BOJISIOLIMX ITPEBPALLICHUE
OEH3WIN30XUHOJIMHOBOT'O MPOU3BOIHOTO B (R)-peTuKyIuH wiu npeiiecTBeHHUK (R)-
PETUKYJIMHA,

r7e OEH3WIM30XUHOJIMHOBOE MIPOU3BOTHOE XapaKTEPU3YeTCsl XMMHUUecKoit hopmytoit (I):

N<
Rz RS

R
- (M
rze Kaxaelii Ry, Ry, Ry u Ry ipencrasisieT co6oit aToM BO10poa, TUIAPOKCUIIBHYIO TPYIIITY

WJIM METOKCUTPYIIILY;
u rae Rs npeacrasisieT coOoi aTOM BOAOPOAA WM METUIIBHYIO TPYIIILY; U

r7ie penecTBeHHUK (R)-peTukynuHa xapakTepusyeTcst xumudeckoit popmyioi (I):

R

N\Rs

Ra (i
rae kaxaelii R, Ry, R3 u Ry npeacrasiser codoit aToM Bogopoaa, TMAPOKCUIIBHYIO TPYIITY

YT METOKCHUTPYIIITY;
urae Rs npencrasisieT co60i aTOM BOJIOPO/Ia UM METUIIBHYIO TPYIIITY, IIPU YCIIOBUM, UTO

xumudeckas popmyna (II) uckiarouaet (R)-peTUKYIIUH.
[0012] CornacHo NpeAnOYTUTEIBHBIM BAPUAHTAM OCYLIECTBIIEHUS B
OEH3UIM30XUHOJIIMHOBOM MTPOU3BOAHOM Ry MpeacTaBisieT codoi MeTOKCUrpynimy; R,

MPEACTABIISIET COOON TMIAPOKCUIIBHYIO TpyIIy; R3 mpeacrasisieT co00d rTuAPOKCUIIbHYIO
rpynmny; Ry npeacrasisieT coboit METOKCUTPYIIIY, a R peacTaBiisieT coO0l METUIIBHYIO

CpYIIY, IPEeACTABIAS XUMUUECKYIO POpMYITy:

Crp.: 6
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TaK>KE U3BECTHYIO KaK (S)-PETUKYJIUH.

[0013] CornacHo CleayroUMM IPEeANOUYTUTEIbHBIM BApUAHTAM OCYILIECTBIIEHUS CMECh
(EepMEHTOB COAECPKUT NEPBBIN MOJIUIENTHT, CTOCOOHBINA OKUCISATH OCH3WIN30XHUHOJIMHOBOE
MIPOU3BOAHOE C 00PAa30BAHUEM OKUCIEHHOT'O OEH3WIN30XMHOJIMHOBOTO TPOU3BOAHOTO,
XapaxkTepusylolerocs: xaumuyeckou ¢popmyioit (IV):

R4
N
R2 “ "+ Rs
R3 ’
Ra

(v}
rae kaxaelid Ry, Ry, R3 1 Ry mpencrasinser co6oit aToM BO10PO/1a, TUAPOKCUIBHYIO UITH
METOKCUTPYIIITY;
u rae Rs npeacrasisieT co00i aTOM BOIOPOA WM METUIIBHYIO TPYIILY; U

BTOPOW MOJIMIIETITU T, CTIOCOOHBII BOCCTAHABIMBATH OKUCIIEHHOE OCH3UIN30XUHOJIMHOBOE
npousBogHoe (IV) ¢ obpazoBanueM (R)-peTukyivHa uiu (R)-peTUKYIMHOBOTO
MpeIIeCTBEHHNKA, XapaKTepU3yIoIerocs xumuueckoi ¢popmyior (I1):

Ra an
rae kaxaelid R, Ry, R3 u Ry ipeacrasisieT codboit aToM BOAOpoaa, TMAPOKCUIIBHYIO I'PYIIILY

WJIK METOKCUTPYIIITY;
urae Rs npeacrasisier co60i aTOM BOJIOPO/Ia UIIM METUIIBHYIO I'PYIIITY, IIPU YCIIOBUM, UTO

xumuueckast popmyna (II) uckmouaet (R)-peTUKyIHH.

[0014] CornacHo cleayolyM MPeInoYTUTEIbHBIM BApPUAHTAM OCYIIIECTBIECHUSI CMEChH
(EpPMEHTOB COAEPKUT MEPBHIN MOJUTIETITH]I, CTIOCOOHBIN OKUCIISITH (S)-pETHUKYIIMH C
00pazoBaHueM 1,2-1eruapopeTUKyIMHa, U BTOPOU MOJUIENTH]I, CTOCOOHBIN BOCCTAHABIIMBATH
1,2-neruapopeTukyauH ¢ oopa3zoBaHueM (R)-peTukynusa.

[0015] CornacHo cleayrolyM MPeanoYTUTEIbHBIM BapUaHTaM OCYIIEeCTBIICHUS TTePBBIA
MTOJIMIIETITU/T, CTIOCOOHBIN OKUCIISTH OEH3UIM30XMHOIMHOBOE TPOU3BOIHOE C 00pa30BaHUEM
OKHCJIEHHOT'O OEH3UIM30XUHOJIMHOBOTO MPOU3BOJHOI0, MPEICTABISAET COOOM HUTOXPOM
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P450, a BTOpOI#1 MOMIENTH, CITOCOOHBINM BOCCTAHABIMBATH OKUCIICHHOE
OEH3UIM30XUHOJIMHOBOE MPOU3BOIHOE C 0Opa3zoBaHueM (R)-peTukynuHa uiu
npeaecTBeHHrKa (R)-peTukyiMHa, mpeacTaBiaseT coOoi anbaokeTopeaykrasy (AKR).

[0016] B cooTBETCTBUM € HACTOSIIIIUM PACKPBITUEM CIIOCOOBI MOT'YT OBITh BBIIIOJIHEHHI in
Vitro WM in vivo, B TOM 4McCJie 0€3 OTpaHUUYEHHUS B PACTEHUSIX, KYJIbTypax PaCTUTEIbHbBIX
KJIETOK, MUKPOOPTaHU3Max U OECKIETOYHBIX CUCTEMAX.

[0017] Kpome Toro, B HACTOSIIIEM JOKYMEHTE MTPEICTABIIEH CIIOCO0 MOTyueHus pepMeHTa,
BBIOpPAHHOTO U3 IpyIbl, cocToseh u3 CYP450 u AKR wimm ux cMecH, mpe1ycMaTpUBarOIITUN

(a) obecrieueHre XMMEPHOH MOCIE10BATEIbHOCTU HYKJIEMHOBOM KUCIOTHI, COAEPKAIIEH B
KauecTBe GYHKUMOHAJIBHO CBSI3AHHBIX KOMIIOHEHTOB:

(1) OIHY WK HECKOJIBKO MOCIEA0BATEIIBHOCTEN HYKJIEMHOBOU KUCIIOThI, KOAUPYIOIIUX
OJIMH WJIM HECKOJIBKO MOJIMIENTUIOB, BRBIOpAHHBIX U3 TpyMIbl, coctosieit u3 CYP450 u AKR;
U

(i1) OJTHY WJIM HECKOJIBKO MOCIIEIOBATEIbHOCTEH HYKJIEMHOBOM KUCIIOTHI, CITIOCOOHBIX
KOHTPOJIMPOBATH 3KCIIPECCUIO B KIIETKE-XO3SIMHE;

(b) BBeneHne XMMEPHOM ITOCTIEA0BATEIBHOCTH HYKIIEMHOBOM KUCIIOTBI B KJIETKY-XO35MHA
Y BbIpAllIMBAHWE KJIETKU-XO3SIMHA JJIs1 MPOAYIMPOBAHUS MMOJIUIENTHIA, BBIOPAHHOTO U3
rpyniibl, cocrosmen uz CYP450 u AKR; u

(c) M3BJIEYEHHME MTOJUIIENTUAA, BBIOpAaHHOTO U3 rpymibl, cocrosien u3 CYP450 u AKR, u3
KJIETKU-XO35IMHA.

[0018] Kpome Toro, B HacTOSIIEM JOKYMEHTE elle MpeacTaBieH crnocod noiayuenus (R)-
PETUKYJIMHA WM PeALIecCTBEHHUKA (R)-peTukyrnHa, XapakTepu3yIoLEerocss XMMUYECKOM
dbopmymnoii (1), mpeaycMmaTpuBarommi

(a) obecrieyeHre XUMEPHOH MOCIEeI0BATEIbHOCTH HYKJIEMHOBOM KUCIIOTHI, COAEPKAIIICH B
KauecTBe (YHKIMOHATIBHO CBSI3AHHBIX KOMIIOHEHTOB:

(i) mepBYIO MOCIIEN0BATEILHOCTh HYKJIEMHOBOM KUCIIOTHI, KOJUPYIOUIYIO MOJTUIIEITHT
CYP450;

(11) BTOpPYIO MOCIIETOBATEIILHOCTD HYKJIIEMHOBOW KUCIIOTBI, KOJWPYIOLIYIO IOJIUIIENITHLT
AKR; u

(iii) OJTHY MJIM HECKOJIBKO MOCIIEIOBATEIIbHOCTEM HYKIIGMHOBOM KUCIIOTHI, CITIOCOOHBIX
KOHTPOJIMPOBATH 3KCIIPECCUIO B KIIETKE-XO35IMHE;

(b) BBeneHrEe XMMEPHOM MOCTIEA0BATEIBHOCTH HYKJIEMHOBOW KUCIIOTHI B KIIETKY-XO31HA
Y BBIPALIMBAHME KIIETKU-X03sMHa Ju1s TpoayuupoBanus CYP450 u AKR u s
npoayuupoBanud (R)-peTukyiiMHa uiv npeaniecTBeHHuKa (R)-peTukynuaa,
XapaxkTepusytomerocs xaumudeckou ¢popmyoii (I); u

(c) uzBieueHue (R)-peTuxkyirHa wim npeauecTseHHuKa (R)-petukynmnna,
XapaKTepU3yIomerocss Xumuueckoi dhopmyito (I1).

[0019] CornacHo npeAnOYTUTENIBHBIM BapUAHTAM OCYIIIECTBIICHUS ITepBas U BTOpast
MOCIIEA0BATEIbHOCTU HYKJIEMHOBOM KUCIIOTHI (DYHKIMOHATIBHO CBSI3aHBI 17151 TPOAYLMPOBAHUS
noymnenTtuaa ciusHus, coaepxamero CYP450 u AKR.

[0020] Kpome Toro, B HACTOSIIIEM JOKYMEHTE MpeAcTaBieH crnoco0 nmoaydeHus (R)-
PETUKYJIMHA WJIY IIPEALIECTBEHHUKA (R)-pETUKYIIMHA, XapAKTEPU3YIOLIETOCA XUMUUECKON
dbopmymoit (II), mpemycMaTpuBarouii

(a) obecrieyeHue EPBOY XUMEPHOM MOCIIEIOBATETLHOCTH HYKJIEMHOBON KHUCIIOTHI,
cojeprkaliel B kKauecTBe (yHKIMOHAIBHO CBSI3aHHBIX KOMITOHEHTOB - TIEPBYIO
IOCJIEA0BATEIIBHOCTH HYKJIEMHOBOM KHUCIIOTHI, KOJAMpYolyto rosumentus CYP450, u nepByro
IIOCIIEA0BATEIBHOCTh HYKJIEMHOBOM KUCIIOTBI, KOHTPOJIMPYIOLIYIO 9KCIIPECCUIO ITIEPBOM
IOCIIEA0BATEIbHOCTH HYKJIIEMHOBOW KUCIIOTHI B KIIETKE;
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(b) obecrnieueHre BTOPOM XMMEPHOM ITOCTIEA0BATEIbHOCTH, HYKJIEHHOBOM KUCIOTHI,
cozepkarier B KauecTBe (yHKIMOHATBHO CBSI3aHHBIX KOMIIOHEHTOB - BTOPYIO
IOCJIEN0OBATEIILHOCTh HYKJIIEMHOBOM KUCIIOTHI, KOaUpYyIoLyto noiunentul AKR, 1 BTopyro
IIOCIIEA0BATEIBHOCTh HYKJIEMHOBOM KUCIIOTBI, KOHTPOJIMPYIOLIYIO 3KCIIPECCUI0 BTOPOW
MOCIIEA0BATENBHOCTH HYKIIEMHOBOW KUCIIOTHI B KIIETKE;

(c) BBEIEHUE MIEPBOM U BTOPOM XUMEPHBIX TOCIIETOBATEIIbHOCTEN HYKJIIEMHOBOW KUCIIOTHI
B KJIETKY-XO35IMHA U BBIpAIIUBAHUE KIIETKU-X0351MHaA 1 mpoayuupoBaHus CYP450 u AKR,
a Takxe U1 npoayuupoBanus (R)-petukyinvHa unu npeaiecTBeHHUKA (R)-peTukynuHa,
XapakTepusylolierocs xumuaeckou ¢popmysoit (II); u

(d) uzBneuenue (R)-peTuKyMHa WK NpeaiecTBeHHUKa (R)-peTuKkyivHa,
XapaxkTepusytomerocs xamudeckou ¢popmyitoit (I1).

[0021] Hacrosimee pacKpbITUE, KPOME TOIO, OTHOCUTCSI K KOMIIO3ULUSM JIJTSI TTOJTYYEHUS
(R)-peTukyiMHa, BKIIOYAIOIIMM B ce0s cMech (DePMEHTOB, COACPKAILYIO TIEPBBIN OJIUTIETITH]L,
CIIOCOOHBIN OKUCIIATH (S)-PETUKYIIMH ¢ 00pa30BaHUEM 1,2-1eruAPOPETUKYINHA, U BTOPOH
TTOJIUIIETITH T, CTIOCOOHBIN BOCCTAHABIMBATH 1,2-eTUAPOPETUKYIIMH ¢ 00pazoBaHueM (R)-
PETUKYJIMHA.

[0022] CornacHo npeAnoYTUTEIbHBIM BApUAHTAM OCYIIECTBIEHUS CMeCh (DEPMEHTOB
COJICP>KUT TIEPBBIN MOJIUITETITUT, CTIOCOOHBIN OKUCIIATH (S)-pEeTUKYJIUH C 00pa3oBaHueM 1,2-
JETUIPOPETUKYIIMHA, U BTOPOH MOJIMIIENITHI, CIIOCOOHBIN BOCCTAHABIUBATH 1,2-
JIETUJIPOPETUKYJIUH ¢ 00pa3oBaHueM (R)-peTukynuHa.

[0023] CornacHo ClIeayIOUIMM IPEANOUYTUTEIbHBIM BApUAHTAM OCYILIECTBIICHHUS ITEPBbIT
MTOJIUIIETITUL, CTIOCOOHBIN OKUCTIATD (S)-pETUKYIIMH ¢ 00pa30BaHUEM 1,2-1erMIpOPETUKYIIMHA,
MpeacTaBiIsieT coooi nuroxpoM P450, a BTopoit moIumenTu1, ClioCOOHBINA BOCCTAHABIMBATH
1,2-1eruApoOpeTUKyIUH ¢ 00pazoBaHueM (R)-peTUKyIMHA, IPEICTABIISIET COOOM
anpaokeropenykrasy (AKR).

[0024] Hacrosiiee n300peTeHrue KpoMe TOro, OTHOCUTCS] K KOMITO3ULIUSIM, COJIEPIKAIIIUM
MOCIIE0BATEIbHOCTH HYKJIEMHOBOM KUCIOThI, KOJUPYIOLIUE TIEPBBIHA MOIMUITENTH I, CTIOCOOHBIN
OKMCIIATH (S)-pETUKYIIMH C 0Opa3oBaHUEM |,2-TeruIpopeTUKyInuHa, U BTOPOH MOJIUIIEIITUL,
CIIOCOOHBIN BOCCTaHABIMBATH 1,2-AeTUIPOPETUKYIUH ¢ 00pa3zoBaHueM (R)-peTuxynuHa.
CoracHO MpearnoYTUTEIBHBIM BApUAHTaAM OCYILECTBIIEHUS ITOCIIEI0BATEIbHOCTIIMU
HYKJIEMHOBOM KHUCJIOTBI SIBJISTFOTCS ITOCIIE0BATEIILHOCTD HYKJIEMHOBOM KHCIIOTBI, KOAUPYIOIIAs
muToxpom P450 u anpokeTopeayKTasy, BMECTE CIIOCOOHBIE OKUCIISTH (S)-PEeTUKYIUH C
00pazoBaHKeM 1,2-1eruaApOPETUKYIIMHA, U BTOPOH MOJIMIIENITH, CHOCOOHBII BOCCTAHABIIMBATh
1,2-neruapopeTUKyIMH ¢ oOpa3oBaHueM (R)-peTukyvHa.

[0025] Kpome Toro, HacTosIIee pacKpPhITHE OTHOCUTCS K CIIOCO0aM IMPUMEHEHUS
IIOCIIE0BATEIIbHOCTEN HYKIIEMHOBOW KUCIIOTHI, Koaupyromux AKR w/umm CYP450, nis
BBISIBJICHUS IPUCYTCTBUS U OTCYTCTBUS UX B 00pa3Lax, HarmpuMmep, B 00pasiax, coaepkanmx
paCTUTENBHBIE KIETKH, 1711 MoayJsiumu 3kcnpeccnd AKR w/unmmn CYP450 B pacTUTENBHBIX
KJIETKAaX U APYIMX KIIETKaX, U B KAYECTBE MapKepa Il OUEHMBAHUS CErperalyu resa,
reHetTndyecku cBa3aHHOrO ¢ AKR w/unu CYP450 B pacTuTesibHON NOIYJISILUM.

[0026] CornacHo creayroieMy BapuaHTy OCYIIIECTBIICHUS HACTOSIIEE PACKPBITUE OTHOCUTCS
K CITIOCOOY BBISIBJICHUSI TIPUCYTCTBUS UJIM OTCYTCTBUS MTOCIIEA0BATEIbHOCTH HYKJIEMHOBOM
kucioThl, Koaupyromed AKR /v CYP450, npenycMmaTtpuBaromeMy

(a) obecrieuenue oOpasia, MpearnoOKUTEITLHO COIEPKAIIErO MOCIeI0BATEILHOCTD
HYKJIEMHOBOW KUCIIOTHI, Kopupyromyo AKR w/wm CYP450; n

(b) ananu3 oOpasua Ha MpeaMeT MPUCYTCTBUS HYKJIEOTHIHOM MTOCIIEI0BATEIbHOCTH,
koaupyromen AKR w/unmu CYP450.

[0027] CornacHo creayroiieMy BapuaHTy OCYIIIECTBICHUSI HACTOSIIEE PACKPBITUE OTHOCUTCS
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K CIIOCO0Y MOJIYJISIIIMU 9KCITPECCHU MOCIEA0BATEIbHOCTEN HYKJIEMHOBOM KUCIOTHI B KJIETKE,
B €CTECTBEHHBIX yCI0BUsX dKkcrnpeccupyromen AKR w/unmmn CYP450, npenycmartpusaroniemy
(a) obecrieueHue KIETKH, B €CTECTBEHHBIX YCI0BUAX FKcpeccupyroriei AKR n/um CYP450;

(b) obecnieuenne MmytareHesa KJIETKH;

(c) BeIpalllMBaHKUE KJIETKU JJIs IOJIYYEHNS MHOXECTBA KIETOK U

(d) onmpenesneHre TOTO, COAEPKUT JIM MHOKECTBO KIIETOK KJIETKY, COAEPKALLLYIO
MonynaupoBaHHble ypoBHU AKR w/mm CYP450.

[0028] CornacHo elie OqHOMY AOIOJHUTEIIbHOMY BAPUAHTY OCYILIECTBIIEHUS] HACTOSIIIEE
PACKPBITHE OTHOCUTCA K crioco0y cHmkeHus sxkcrnpeccud AKR w/unu CYP450 B kiieTke,
IIPeyCMaTPUBAIOIIEMY

(a) obecrnieuenue kietky, sxkcnpeccupyromiet AKR n/vmu CYP450; u

(b) caitnencunr skcrpeccnn AKR w/vmu CYP450 B kieTke.

[0029] Ipyrue npu3HaKy U IPEUMYLIECTBA HACTOSILETO PACKPBITHUS CTAHYT OYEBUIHBI U3
CIIEAYIOLIEro NOIPpOOHOT0 onucanusi. CienyeT HOHUMATh, OJTHAKO, YTO IMMOJIPOOHOE ONMCAHUE,
XOTS ¥ ITPEACTABIISIET TPEATIOUYTUTENIBbHBIE BOIIOIIEHUS HACTOSIIETO PACKPBITHSL, TPUBOAUTCS
UCKITIOUMTEIHHO B KAUECTBE MILTIOCTPALMH, TOCKOJIbKY Pa3IMYHbIE U3MEHEHHUS 1 MOAU(UKAIH
B IIpEeJIENIaxX CYyIIHOCTH U 00beMa HACTOSIIIErO PACKPBITUS CTAHYT OUEBUAHBIMHU CIIELMATIUCTAM
B JAHHOM 00JIaCTH U3 MOJPOOHOTO OMUCAHMUSL.

KPATKOE OITMCAHUE TPA®ONYECKNX MATEPHUAJIOB

[0030] Hacrositiiee packpbITHE MPEICTABICHO B CIECAYIONIMX a03aax ¢ TOMOIIbIO
rpadudeckux MatepualioB. [IpeacraBieHHbIE B HACTOAIIEM TOKYMEHTE rpaduyueckue
MaTepUaIbl IPUBOISTCS C LEIBIO WILUTIOCTPALMU U HE TPEAHA3HAYEHBI 11 OTPAHUYEHUS
HACTOSIIETO PACKPBITHS.

[0031] Ha ¢urype 1 n3o6pakeH myTh CHHTE3a Pa3IUIHBIX OCH3UITM30XUHOJIMHOBBIX
MpeaecTBeHHUKOB (R)-peTukyrvHa, mpeamecTBeHHUKOB (R)-peTukynuHa, MopduHa U
CAIIOTapuArHA. BKIIFOUEHBI XUMUUECKUE CTPYKTYPBI TPEACTABICHHBIX COCTMHEHUM.

[0032] Ha ¢urype 2 nuzobpakeH myTh CMHTe3a 11 TojydeHus (R)-petukynuna u3 (S)-
PETUKYJIMHA U UX TPOMEXKYTOUYHBIX COEAMHEHU CUHTE3A. BKITFOUEHBI XUMUUYECKUE CTPYKTYPBI
MIPOMEKYTOUYHBIX COEIMHEHUI CUHTE3a U (DEPMEHTOB, CIIOCOOHBIX KATATTU3UPOBATH XUMHUYECKOE
[IPEBPALLECHUE IIPOMEXYTOYHBIX COCIMHEHUIA CUHTE3A.

[0033] Ha ¢urype 3 uzoopaxena cepust HPLC cietoB BapuaHTa OCYyIIEeCTBIICHUS
HACTOSILLIETO PACKPBITUS, TPEACTABIISIIOLIErO ITpeBpalieHue (S)-peTuKyirHa B (R)-peTUKyuH,
KaK OIIMCaHO Jajiee B mpumepe 1.

[0034] Ha ¢urype 4 nzoopaxena cepuss HPLC cieqoB BapuaHTa OCYIIIECTBICHUS
HACTOSIILIETO PACKPBITHUS, IPEACTABIISIONIETO IIPeBpalleHue (S)-peTuKyiavHa B 1,2-
JETUAPOPETUKYIINH, KaK OIMCAHO Aaliee B IPUMeEPE 2.

[0035] Ha ¢urype 5 nzoopaxena cepuss HPLC cieqoB BapuaHTa OCYIIECTBICHUS
HACTOSIIETO PACKPBITHS, ITPEACTABIISIOIETO ITpeBpaleHue 1,2-nernapopeTukyinusa B (R)-
PETUKYIIMH, KaK OIKMCAHO Aaliee B MpUMEpE 3.

[0036] Ha ¢urype 6 uzoopaxena cepust HPLC cienoB BapuaHTa OCyIIeCTBICHUS
HACTOSILETO PACKPBITHS, IIPEACTABIIAIONIErO ITpeBpalieHue (S)-N-MeTunkokiaaypusa B (R)-
N-METUIIKOKJIaypUH, KaK OIIMCAHO Jajiee B IpuMepe 4.

[0037] Ha ¢urype 7 uzoopakeHbl pe3yJbTaThl, TOJIYYECHHBIE B SKCIIEPUMEHTE C
CaliJICHCMHIOM I'€HOB, KaK OTMMCAaHO jajee B mpuMepe 5. Llenbro Ob1TH ABE pa3HbIX 001aCTH
B reHe REPI (¢pur. 7A; ¢ur. 7C) u ogna odnacts rena COR1.3 (¢dur. 7B). Ha xaxxnoit u3 ¢ur.
7A - 7C pa3auuHble TaHenu npeactapisioT cieayiomee: (ITanens A) @parMeHT (cepast
pamka) k/IHK REPI unu CORI1.3, ucnonb3yemslii 1j1st cOopku KoHCTpykumu pTRV2. UepHas
paMKa IpeacTaBisgeT KOAUPYIOIIYIO 00aCTh, TOTJA KAK YePHbIE JTMHUU MTPEACTABIISIIOT
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(dbIaHKUpYOIIMe HeTpaHCIupyeMblie 001acTu. CTPENKU MOKa3bIBAIOT CANTHI OTXKUTA
npaiMepoB, ucroiab3dyeMbix 1715 aHanu3a qRT-PCR. (ITanens B) Oxpamennsie 6poMuaom
3TUAUS arapO3HbIE I'€JIM, IEMOHCTPUPYIOIIUE BhIsABIIeHUE pPTRV2 BekTOpa ¢ momolpio RT-
PCR c ucnons3zoBanueM obueit PHK, skcTparupoBaHHOM U3 OTAEIbHBIX PACTEHNUH,
MH(UIBTPOBAHHBIX Agrobacterium tumefaciens, cogepxaiumu KoHCTpykuuu pTRV2-REPI-
a, pTRV2-REPI-5' usin pTRV2-CORI1.3, unu KOHTpOJIb B BUAE nycTtoro Bekropa pTRV2. PCR
npaiimepsl (TRV2-MCS) pa3pabaTtsiBaiu IjIs OT)KUTA oOnacTeld, (HIIaHKUPYIOMIUX CalT
MHOkecTBeHHOT0 Ki1oHupoBaHus (MCS) B pTRV2. (ITanens C) OTHOCUTENBHBIE YPOBHU
REPI unu COR1.3 Tpanckpurnta B noderax u kKopHsax REPI-momuammx (pTRV2-REPI-a;
pRTV2-REPI-5") unu COR1.3-momuanux (pRTV2-COR1.3) pacTenuii mo CpaBHEHUIO C
koHTpoJsiMU (pTRV?2). (ITanens D) [1osiHbIE MOHHBIE XPOMATOTPAMMBI, TOKA3BIBAIOIIUE
npodum ocHOBHBIX ankamonnoB REPI-momuammx (pTRV2-REPI-a; pRTV2-REPI-5') unu
CORI1.3 momyamumx (pRTV2-COR1.3) pacreHuit 110 cpaBHEHUIO ¢ KOHTpOJIsiMU (pTRV2).
(ITanens E) OTHOCUTENIBHAS TPEICTABIEHHOCTh OCHOBHBIX aJIKaJI0MI0B MJIIEUHOI'O COKa U
JIPYTUX AJKAJIOUIOB, IEMOHCTPpUPYIOLIas TOHWKEeHHbIE YpOBHU B REPI-Momuammx (pTRV2-
REPI-a; pRTV2-REPI-5') pacrenusix wim COR1.3-momuammx (pRTV2-COR1.3) pacrenusix no
cpaBHeHMIO ¢ KoHTpoJisiMu (pTRV2). (ITanens F) OtHomenue (S)-petukyiauHa K (R)-
perukyiuHy B REPI-Momuammx (pTRV2-REPI-a; pRTV2-REPI-5') pacrenusx umu COR1.3-
Momyaiux (pRTV2-COR1.3) pacTeHusix 1o cpaBHEHUIO ¢ KOHTpoJisiMU (pTRV?2). 3Be3nouku
YKa3bIBaIOT HA CYILIIECTBEHHbIE PA3JINUMS, BBIABIISIEMbIE C UCIIOJIB30BAHUEM JBYXCTOPOHHETO
t-xpurepust CTbrofieHTa 4151 OJ1HOM BBIOOPKH (p<0,05). CTOIOMKM PEACTABIISIIOT CpEIHEE +
CTaHIAPTHOE OTKJIOHEHUE 3HAUYECHUH, [IOJIYYEHHBIX B 3 TEXHUUYECKUX ITOBTOPHOCTAX IS
KaX/10ro U3 6 OTIeIbHBIX UH(PUIBTPOBAHHBIX PACTEHUM.

[0038] Ha ¢urype 8 moka3zaHbl pe3yJbTaThl, OJIYYCHHBIC IIPU OLICHUBAHUU AaKTUBHOCTH
nosmmnentuaa AKR B IpUCyTCTBUM BOCCTAHABIIMBAOIIMX U OKUCIISIIOIIUX CPELICTB, KAK
omucaHo gajee B mpuMepe 6. Ha ¢ur. 8A mokasana akTHBHOCTh KOMIIOHEHTa 1,2-
neruapopetukyiauHpenykrasbl (PSDRR) perukynmunsnumepasa (REPI) Papaver somniferum.
B nipucyrcrBun NADH nimu NADPH PsDRR nipespamaer 1,2-gernapopetuxynus [1] B (R)-

petuxymuH [2] (¢ur. 8A, manens A). B mpucyrersun NAD um NADP' PsDRR mpeBpainaer
(R)-petukynuH [2] B 1,2-neruapoperukynuH [1] (¢pur. 8A, manens B). Ha ¢ur. 8B nokaszana
aAKTUBHOCTH 1,2-neruapopetruxkyimnHpenykrassl (PrDRR) u3 Papaver rhoeas. B mpucyTcTBun
NADH unu NADPH PrDRR npeBpataer 1,2-geruapopetukyius [1] B (R)-petukyius [2]

(¢ur. 8B, manens A). B npucyrersun NAD™ umu NADP* PrDRR npespamaet (R)-peTuxyaus
[2] B 1,2-perunpopetukyiut [1] (¢pur. 8B, manens B).

[0039] Ha ¢urype 9 rmoka3aHsl pe3yabTaThl, TOJyYeHHbBIC IIPH OLICHUBAHUN 3aBUCIMOCTH
oT pH CYP450 u nomunentuaa AKR, kak onucano nanee B mpumepe 7. [lokazanbl pe3yiabTaThl,
nostydeHHsble ¢ ucrnosibzoBanueM CYP450 (PsDRS) u AKR u3 Papaver somniferum B

npucytctsur NADPH (ipsimoit PsDRS) u B mpucytcrBuu NADP* (06paTHbIit PSDRS) (maHesns
A). Kpome Toro, moka3aHbl pe3yJIbTaThl, MOTYyYeHHBIE ¢ ucioiib3oBanueM CYP450 (PrDRS)

1 AKR Papaver rhoeas B mpucytctsur NADPH (nipsmas PrDRS) u B mpucytctsuu NADP*
(ob6patHast PrDRS) (nanens B].

[0040] Ha ¢urype 10 nmokazana kocymnpeccusi ypoBHetrt REPI u COR TpaHckpunTa B
PACTEHUSIX MaKa CHOTBOPHOTI'O, MOJABEPTHYTHIX UHAYLIUPOBAHHOMY BUPYCOM CANJIEHCUHTY
reHoB (VIGS), kak onucano gaiee B mpuMmepe 8. PacTeHus, B KOTOPBIX MUILICHBIO SABJISIETCA
caiieHcuHr COR (pTRV2-COR1.3), 1eMOHCTpUpPOBAJIM CYLIECTBEHHYO cypeccuto COR
(¢ur. 10 - HWKHSS TTAHETb) U, KpOME TOT0, IeMOHCTpUpoBaiu cynpeccuto REPI (¢dwur. 10 -
BEPXHsIS MaHesb). PacTeHust, B KOTOPBIX MUILIEHBIO sBJIsieTcs caiieHcHT REPI ipu

Crp.: 11



10

5

20

25

30

35

40

45

RU 2729065 C2

UCIOJIb30BAHUM KOHCEPBATUBHOM 0b1acTu, Haxoaselicst Kak B REPI, tak u B COR (pTRV2-
REPIa), Taxxe neMoHCTpupoBau cymiecTBeHHYIo cyrpeccrio COR (¢ur. 10 - HUKHSISI TAaHETb)
u REPI (ur. 10 - BepxHsis maHemnb). PacTeHus, B KOTOPBIX MUIIICHBIO SIBJISIETCS CaMICHCUHT
REPI npu ucnonszoBannu yHukainbHoi odnactu REPI (pTRV2-REPIb), o6nactu He
Haxomasuieics B COR, He mokasbiBau coBmecTHbIN caiyieHcuHr COR (¢ur. 10 - HIbKHSS
naHensb). pTRV2 npencrasiser co00il KOHTPOJIb B BUJIE ITYCTOTO BEKTOPA. 3BE3TOUKHU
YKa3bIBAIOT 3HAYEHUSI, KOTOPBIE CYIIECTBEHHO OTIIMYAIOTCS OT KOHTPOJIEH, ITPU UCTIOJIb30BAHUN
u t-xputepust CTerofieHTa 1151 ogHOM BeIOOpKH (P<0,05). "YebI" mpeacTaBisioT cpeaHee +
CTaHIAPTHOE OTKJIOHECHHUE.

IMTOAPOBHOE OITMCAHUWE HACTOAIEI'O PACKPBITUA

[0041] PaznruHble KOMITO3UIMK U CITOCOOBI Oy Ty T OMMCAHBI HUXKE C LETBIO MPEACTABICHUS
MpUMepa BapuaHTa OCYIIECTBIICHUS KaXKIOr0 3asBiseMoro oorekra. Hu oguH BapuaHt
OCYIIECTBJICHUS, ONTMCAHHBINA HUXKE, HE OTPAaHUYUBAET KAaKOW-TMOO 3asBIIsieMbIli OOBEKT, U
KaKOU-TM00 3asIBISIEMBII 0OBEKT MOKET OXBAThIBATH CITIOCOOBI, MPOIECCHI, KOMITO3UIIUY WU
CHCTEMBI, KOTOPBIE OTIIMYAIOTCS OT ONMCAHHBIX HUKE. 3asIBIISIEMbI OOBEKT HE OT PAHUYUBAETCS
KOMITO3ULUSIMU UJIU CIIOCOOAMU, UMEIOIIIMMU BCE U3 MPU3HAKOB KAKOTO-JIMOO OJTHOTO U3
KOMIIO3UIMH, CTIoco0a, CUCTEMBI WJTH TIpoLiecca, ONMCAHHBIX HUXKE, WM MIPU3HAKOB, OOIIUX
JUUISI HECKOJIBKUX WJIM BCEX U3 KOMITO3HUIIUMI, CUCTEM WJTH CIIOCOOOB, OMMMCAHHBIX HUXKE.
Bo3MOxHO, 4TO KOMITO3UIMS, CUCTEMA, CITOCOO UJTH MPOLIECC, OTTMCAHHBIE HUXKE, HE SIBJISIFOTCS
BAPUAHTOM OCYIIIECTBIIEHUS KAKOT'0-JIM00 3asiBiisieMoro oobekTa. KakuM-imb6o o0bekToM,
PACKPBITHIM B KOMITO3UILIMHU, CUCTEME, CITOCOOE UJT MTPOLIECCE, ONMMUCAHHBIX HUXKE, KOTOPhIEC HE
3asBJISIIOTCS B HACTOSIIIIEM JOKYMEHTE, MOXKET ObITh O0OBEKT APYrOoro MHCTPYMEHTA 3aIIUTHI,
HarpuMep, MPOI0JDKAIOIIEHCS 3asIBKU HA BbIIaUy MATEHTA, U 3asIBUTENIH, AaBTOPHI U300 PETeHUS
WM COOCTBEHHUKU HE HaMEPEHbI OTKA3BIBATHCS, HE MPU3HABATH UJIK NIepeaBaTh B
0O0IIIECTBEHHOE TT0JIb30BaHUE JIFOOO0M TaKOM 0OBEKT MYTEM €r0 PACKPBITHS B HACTOSIIEM
JIOKYMEHTE.

[0042] CnenyeT OTMETUTH, UTO TEPMMHBI CTEIIEHH, TAKKUE KaK "3HAYMTENIHHO", "B OCHOBHOM",
"MpUOIM3UTENBLHO" U "OKO0JI0", UCIIOJIb3YEMbIE B HACTOSIIIEM TOKYMEHTE, O3HAYAIOT
MPUEMIIEMOE KOJIMYECTBEHHOE OTKJIOHEHUE MOIU(UIIMPOBAHHOTO TEPMHHA TAK, YTO KOHEUHBIN
PE3YJIbTAT U3MEHSETCS He 3HAUUTEIbHO. DTU TEPMUHBI CTETIEHU IOJIKHBI OBITh UCTOJTKOBAHBI
KaK BKJIIOUAOIIUE B ceOs1 OTKIIOHEHHE MOIM(DUIIMPOBAHHOTO TEPMHHA, €CJTU 3TO OTKIIOHCHHE
He OyJIeT OTpHULIATh 3HAYEHHE TEPMUHA, KOTOPOE OH MOJAUPUIUPYET.

[0043] NUcnonb3yemoe B HACTOSIIEM JOKYMEHTE BBIPAXKEHUE "W/WIIN" TIPEACTABIISIET
BrJtovatroniee "wim'". To ects "X u/vunu Y" o3Hauaet, HanmpuMep, X WM Y, Wid U TO, U APYTOe€.
B xadecTBe qonoHUTENIBLHOTO pumepa, "X, Y u/uimm Z" o3Havaet X, uiu Y, WM Z, Wi
JII00YI0 UX KOMOUHALHUIO.

[0044] Bce myOaukanuu, MaTEHTHI M 3aIBKW HA BbIJauy ITATEHTOB BKITFOUEHBI B HACTOSIIUMN
JIOKYMEHT MOCPEICTBOM CCBLJIKM BO BCEl CBOEH MOJIHOTE B TOM K€ CTENEHHU, KaK €ClIi Obl
ObLIa BKJIIOUEHA KaXKIasl OT/IeIbHAS ITyOIUKALUS.

[0045] Kak ynoOMSIHYTO BbIIIE, HACTOSAILEE PACKPBITHE OTHOCUTCS KO BTOPUUHOMY
MeTabonuTy (R)-peTUKYIMHY U €ro mpeAllIeCTBeHHUKAM, a TaKXe K ClocobaM MoTyueHus
(R)-petuxynuHa 1 ero npeaiecTBeHHMKOB. Hacrosiiee packpbIThe, KpOMe TOTO, OTHOCUTCS
K HEKOTOPBIM (pepMeHTaM, CITOCOOHBIM KaTaIM3UPOBAThH PEAKIUSIM, TTPUBOISIINAM K
MpeBpalieHuro (S)-peTukyiuHa ¢ oopa3zoBanueM (R)-peTukyiauHa. B HacTos1ieM TOKyMEeHTe
MPEICTABIICHBI CIIOCOOBI, TPEICTABIISIIONINE HOBbIE U 3(PPEeKTUBHBIE CPEeICTBA IS
u3rotoByieHust (R)-peTUKyJiMHA U ero npeaecTBeHHUKOB. CriocoObl, MpeICTaBIEHHbIE B
HACTOSIIEM JOKYMEHTE, HE OCHOBBIBAIOTCSI HA XUMHUECKOM CUHTE3€ U MOT'YT OBITh TPOBE/ICHBI
B KOMMepueckoM Maciitabe. Hackoibko M3BECTHO aBTOPaM HACTOSIIET0 U300peTeHUS,
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HACTOSIILEE PACKPBITUE OTHOCUTCA K IIEPBOMY METOAY U3rOTOBIIEHUS (R)-peTukyivHa u ero
MPEIIECTBEHHUKOB C UCITOJIb30BAHUEM JKMBBIX KIIETOK, 0OBIYHO HE CHOCOOHBIX CHHTE3UPOBATh
(R)-peTUKyYIMH U €ro MpeaIeCTBEHHUKOB. Takue KIeTKU MOTYT ObITh UCIIOJIb30BAHBI B
KauecTBE UCTOYHUKA, OTKY1a (R)-peTUKYJIMH U €ro MPeaIIeCTBEHHUKU MOTYT ObITh
3KOHOMMYECKHU BBITOJTHO 3KCTPArupoBaHsbl. (R)-PeTUKYIIMH U €ro mpe/IlecCTBeHHUKH,
[OJIyYEHHbIE B COOTBETCTBUU C HACTOSIILIUM PACKPBITUEM, IPUMEHUMBI inter alia B
W3rOTOBJICHUH (papMaleBTUUECKUX KOMITO3HUIIUIA, BKITFOUAIOIINX B €051 MOPGUH U KOJCHH.

[0046] CnenoBaTenbHO, HACTOSAIEE PACKPBITUE TPEICTABIISIET, IO MEHBIIEH MEPE B OJTHOM
ACIIEKTE, [10 MEHBIIIEH MEPE OJIMH BAPUAHT OCYIIECTBIIEHUS criocoba nonyyeHus (R)-
PETUKYJIMHA WJIM €r0 NIPEAIIECTBEHHUKA, ITPEIYCMATPUBAIOLLIETO

(a) obecneueHre OEH3UIM30XUHOJIMHOBOTO MTPOU3BOHOTO;

(b) BBeJiIeHHE B KOHTAKT OEH3UIM30XUHOJIMHOBOT'O TPOU3BOJIHOTO CO CMECHIO (DEPMEHTOB,
CIOCOOHBIX TTpeBpalaTh OCH3WIM30XUHOJIMHOBOE TPOU3BOAHOE B (R)-peTUKYIMH WK
npeamecTBeHHUK (R)-peTukyinna, pu yCciaoBusX, ITO3BOJISIONIUX IIPEBPALLIEHUE
OEH3WIM30XUHOJIMHOBOT'O TPOU3BOIHOTO B (R)-peTHKYIMH WK NpeaiecTBeHHUK (R)-
PETUKYJIMHA.

[0047] Hacrosiiiee packpbiTe, KpoMe TOT0o, 00eCreuyruBaeT, 0 MEHbIIEH Mepe B OJHOM
aCIleKTe, 10 MEHbIIIeN Mepe OJIMH BapUAHT OCYIIECTBIIEHUS criocoba momyueHus (R)-
PETUKYJIMHA WJIY NIPEALIECTBEHHUKA, (R)-peTUKyYIMHA, TPEAyCMaTPUBAIOIETO

(a) obecrieueHre OEH3UIIM30XUHOIMHOBOT'O TPOU3BOIHOTO;

(b) BBeieHHE B KOHTAKT OCH3MIM30XMHOJIMHOBOT'O TPOU3BOIHOTO CO CMECHIO (DEPMEHTOB,
CIIOCOOHBIX MpeBpaliaTh OEH3WIM30XUHOIMHOBOE MPOU3BOAHOE B (R)-peTUKYIMH WK
NpeaiecTBeHHUK (R)-peTuKymHa, Ipy yCiIoBUsX, IIO3BOJISIOLIUX IIPEBPALLICHUE
OEH3WIM30XUHOJIMHOBOT'O MTPOU3BOIHOTO B (R)-peTUKyIMH wiu npeiiecTBeHHUK (R)-
pETUKYJIMHA,

r7ie OEH3WIM30XUHOIIMHOBOE IIPOM3BOTHOE XapaKTEPU3YeTCs XUMHUUecKoi (hopmytoit (I):

AN
Rz RS

Ra M
rze Kaxaelii Ry, Ry, Ry u Ry ipencrasisieT co6oit aToM BO10po1a, TUAPOKCUIIBHYIO TPYIIITY

WJIM METOKCUTPYIIILY;
u rie Rs npeacraisieT coOoi aTOM BOAOPOAA WIM METUIIBHYIO I'PYIIILY; U I[Ae

npennecTBeHHNK (R)-peTukynmnHa XxapaKTepu3yeTcsl XUMUUYECKOM (hopMyIton:

AN
Rz RS

R4 )
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rzae Kaxaelii Ry, Ry, Ry u Ry ipeacrasisieT co6oit aToM BO10po1a, TUIAPOKCUIIBHYIO TPYIIITY
WJIA METOKCUTPYIIITY;
u rae Rs npeacraisier coOo aTOM BOAOPOAA WIKM METUIIBHYIO I'PYIIILY.

Onpenenenust
[0048] TepmuH "OEH3UIM30XUHOJIUHOBOE MTPOM3BOIHOE", UCIIOIB3YEMbIM B HACTOSIIEM
JTIOKYMEHTE, OTHOCUTCS K COSMHEHUSIM, XapaKTepU3yIoIMMcs XuMmudeckoit popmyoit (VII):

N
Rg R5

Ra (vID)
rae kaxapiid Ry, Ry, Ry 1 Ry He3aBUCHMO WM OJTHOBPEMEHHO MPECTaBIIIeT cOOOM aTOM
BOJOPOAA, TUAPOKCUIIBHYIO IPYIIILY, AJIKWIbHYIO rpyity (Hanpumep, Ci-Cjg-alkumi) i
ankokcurpynmy (Harpumep, Ci-Cy-asikokcen), ¥ rae Rs mpeacrasisieT coOoi aToM BOJOPoIa
WIM AJIKWIbHYIO Irpyniy (Harnpumep, Ci-Cjo-anxumn).

[0049] Tepmun "npeniiecTBeHHUK (R)-peTUKynIMHA", UCIIOIB3YEMBIN B HACTOSIIIIEM
JTOKYMEHTE, OTHOCUTCS K COSTMHEHHIO, XapaKTePU3YIoeMycst XuMudeckoi popmyitot (VIII):

N.
Rs

Ra (VIID)
rae Kaxapiid Ry, Ry, Ry 1 Ry He3aBUCHMO WM OJTHOBPEMEHHO MPEACTaBIIIeT OO0 aTOM
BOJIOPO/Ia, TUAPOKCUIIBHYIO I'PYIIILY, AIKWIBHYIO rpynny (Harnpumep, Ci-Cjp-aJIKui) uim
ankokcurpynmy (Harnpumep, Ci-Cjy-asikokcn), v rae Rs mpeacrasisieT coOo aToM BOJOPOIa
WIN AJIKWIbHYIO Tpymiy (Hanpumep, C;-Co-aakui), v rie CorjiacCHO NpearouYTUTEIbHbIM
BapHaHTaM OCYILECTBIIEHUs R5 IpecTaBiiseT co0oi aToM BOAOPO/IA UITK AITIKWIBHYIO IPYIILY,

Mpy yCoBuM, 4yTo xumudeckas popmyna (VIII) uckiaouaer (R)-peTUKyYIUH, T.€. CIIEIUATIBHO
VCKJIFOUEHHBIM M3 TEPMHUHA "TIpEAIIECTBEHHUK (R)-peTKynnHa", UCTIONIB3yeMOT0 B HACTOSIIIIEM
JIOKYMEHTE, SIBJIIETCS] XMMUUECKUE COeIMHEHME, TIe R | mpencTaBiiser co6oi METOKCUTPYIILY;

R, npencrasisieT coboi THAPOKCUIIBHYIO TPYIIY, R3 mpencrasiser codoi rTuapOKCUITBHYIO

rpymnmy, R4 peacraBisieT coOol METOKCUTpyMIy, U Rs pencrasiser co00i METUIIbHYIO

CpyIILy.
[0050] TepmuH "(S)-peTUKYIIUH", UCITOJIL3YEMBIN B HACTOSIIEM JOKYMEHTE, OTHOCUTCS K
(S)-3HAaHTUOMEPY PETUKYJIMHA U XUMUUYECKOMY COEJIMHEHUIO C XUMUYECKOW CTpYKTYypo (I11):
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(1)

[0051] TepmuH "OKHUCIECHHOE OEH3UMIM30XUHOJIMHOBOE ITPOU3BOIHOE" OTHOCUTCS K
COEIMHEHUIO, XapaKTepu3yIoeMycs: xumudeckoi popmyitoit (IX):

Ra (1X)
rae Kaxabiid Ry, Ry, Ry 1 Ry He3aBUCHMO WM OJTHOBPEMEHHO MPECTaBIIIeT OO0 aTOM
BOJIOPOJIA, TUAPOKCUIIBHYIO I'PYIIILY, AJIKWIBHYIO rpynny (Harnpumep, C;-Co-ankuin) uim
ajkokcurpymy (Harnpumep, C;-Cyp-alIkokcH), U rae Rs nmpeacrasisieT coOoi aToM BOJOpo1a
WIN AJIKWIbHYIO Tpyniy (Hanpumep, C;-Cjo-amxu).

[0052] TepmuH "(R)-peTUKYIMH", UCITOIB3YEMBbIH B HACTOSIIIEM JTOKYMEHTE, OTHOCUTCS K
(R)-3HaHTHOMEPY PETUKYIIMHA U XUMUYECKOMY COEUHEHUIO C XUMHUUYECKON CTPYKTYpoi (V):

.0
e jI:::[::j
N
HO “CHj

HO

O V)
[0053] TepmuH "1,2-1eruaApOPETUKYIMH", UICTIOJIB3YEMBIN B HACTOSIIIIEM JOKYMEHTE,
OTHOCHUTCS K XMMUUECKOMY COEAMHEHHE C XUMUYECKOW CTpyKTypo#r (VI):

O
HsC

HO
HO

~N
+

~CHs

W2 §4

HaC.
O (V)

[0054] Tepmunsbl "yTh (R)-peTukyarHa" uim "myTh cuHTe3a (R)-peTUKyIMHA", KAaK MOXKET
OBITh UCTIOJIL30BAHO B3aMMO3aMEHSIEMO B HACTOSIIEM JOKYMEHTE, OTHOCSITCS K
MeTabomuecKkoMy yTH cHTe3a (R)-peTukyinuHa, n3oopaxeHHomy Ha ¢wur. 1. Eciim mepBoe
XUMUYECKOE COeIMHEHUE B ITyTH (R)-peTuKyinHa Ha3bIBAIOT "BTOPHIM XUMUUYECKUM
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COEAMHEHUEM B IMYTHU", 3TO O3HAYAET B HACTOSAILEM IOKYMEHTE, UTO CUHTE3 IIEPBOTO
XUMHUYECKOTO COCIMHEHUSI TTPE/IIIECTBYET CUHTE3Y BTOPOrO XMMHAYECKOTO COCIMHEHUS.
Hao0Goport, ecrii nepBoe XUMHUYECKOE COEMHEHUE HA3bIBAIOT "MOCIIEYIONUM" OT BTOPOTO
XUMHYECKOTO COeIMHEHUS B IYTH (R)-peTukyiiHa, 3TO O3HA4aeT B HACTOSIILIEM JOKYMEHTE,
YTO CUHTE3 BTOPOTO XMMUYECKOTO COETMHEHMS TTPE/IIIECTBYET CUHTE3Y MEPBOTO XUMUUECKOTO
COCJIUHEHUS.

[0055] TepmuH "cMmech GepMEHTOB", UCTIOJIB3YEMBIN B HACTOSIIEM JOKYMEHTE, OTHOCUTCS
K CMECH, COZIeprKalllel OuH, WM J1Ba, Uiu OoJiee pepmeHTOB. ClielyeT OTMETUTh, UTO B
CMECSIX, COJIEpXKAIIMX /1Ba UM Oosiee GepMEHTOB, (PEPMEHTHI MOTYT OBITH HE3ABUCUMO
OMOJIOTMYECKU aKTUBHBIMU 0€3 B3aUMO/IEHCTBUS UJTM B3aUMOCBSI3H U151 0Opa30BaHUS CMECH.
CornacHo OTHOMY BapUAHTY OCYIIIECTBIIEHUSI ()epPMEHTHI, COACPIKAIIUECS B CMeCH (PepMEHTOB,
MOTYT aCCOLMMPOBATHCS UM B3AUMOJIEHCTBOBATh KAK HE3aBUCUMBbIEC HEMIEPEKPHIBAIOIIIUECS
nojunenTuaHbie nernu. CorjiacHo IpyromMy BapuaHTy OCYIIECTBIIEHUSI CMeCh (DepPMEHTOB
MOJXET OBITh MOJIyYeHA KaK MOJUMENTH] CIIUSHUS JIBYX MOJIUIENITU/IOB.

[0056] Tepmuns! "tuToxpom P450", "CYP450" unu "P450", koTOopble MOTYT OBITh
UCIOJIb30BAHBI B3aMMO3aMEHSIEMO B HACTOSIIIEM JOKYMEHTE, OTHOCSITCS K JIIOOOMY U BCEM
dhepMeHTaM, coiepKaluM MOCIe0BATEIbHOCTh AMUHOKUCIIOTHBIX OCTATKOB, KOTOPHIE (i)
B 3HAUUTEIILHOM CTEIEHU UIEHTUYHBI AMUHOKUCIIOTHBIM ITOCIIEIOBATEIILHOCTSIM,
cocTasJstomuM Jitoooi moaunentus CYP450, U3710KEHHbBINM B HACTOSIIIIEM JJOKYMEHTE, B TOM
yuciie, Hanpumep, B SEQ. ID NO: 219 - SEQ. ID NO: 321; SEQ. ID NO: 325; u SEQ. ID NO:
338, unu (ii) KOAUPYIOTCS MOCIIEIOBATEIbHOCTHIO HYKJIEMHOBOM KHUCIOTHI, CHOCOOHOM K
ruOpUIM3alMY IO MEHBIIEH Mepe ITPU YMEPEHHO KECTKUX YCITOBUSIX C JII0OOM
MOCJIeIOBATEIbHOCTHIO HYKJIEMHOBOM KUCIIOTHI, Koaupytoiei mrooo nojunentun CYP450,
W3JI0KEHHBIN B HACTOSAIIEM JOKYMEHTE, HO JJIsI IPUMEHEHUS] CHHOHUMUYHBIX KOJIOHOB.

[0057] Tepmunsbl "anbaoketTopeaykrasza’ uiam "AKR", KOTOpbIe MOT'YT OBITh UCITOJIb30BAHBI
B3aMMO3aMEHSIEMO B HACTOSIIIEM JIOKYMEHTE B OTHOIIEHUH JTF000TO U BCeX (hePMEHTOB,
COAEPIKAIIMX ITOCIIEI0BATEIbHOCTh AMUHOKHUCIIOTHBIX OCTATKOB, KOTOPBIE (1) B 3HAUMTEIIBHON
CTEIEeHU UAEHTUYHBI AMUHOKHUCIOTHBIM MTOCIEA0BATEIBHOCTSM, COCTABIISIONINM JIFOOOM
nonmnentua AKR, U37105)KEHHBIN B HACTOSAIIEM JIOKYMEHTE, B TOM YMUCIIE, HATIpUMED, B SEQ.
ID NO: 59 - SEQ. ID NO: 115; SEQ. ID NO: 327; SEQ. ID NO: 329; SEQ. ID NO: 330; u SEQ.
ID NO: 340, unu (ii) KOAUPYIOTCS OCIEA0BATENBHOCTHIO HYKJIIEMHOBOW KUCIIOTHI, CIIOCOOHOM
K TUOpUAM3ALMH T10 MEHBIIIEH Mepe MPU YMEPEHHO KECTKUX YCIOBUSIX C JIFOOOHN
MOCIIE0BATEIbHOCTHIO HYKJIEMHOBOM KUCIIOTHI, KOAUpYIoIel 1ro6oit mommmnentua AKR,
W3JI0’)KEHHBIN B HACTOSAILEM JIOKYMEHTE, HO JIJI IPUMEHEHNS CHHOHUMUYHBIX KOJIOHOB.

[0058] TepmuH "noCIE10BATENBHOCTD HYKJIEMHOBOW KHUCIOTHI", UCIIOJIb3YEMBIN B
HACTOSILEM JIOKYMEHTE, OTHOCUTCS K ITOCIIEN0BATEIbHOCTU HYKJIEO3UIHBIX WIIK HYKJICOTUIHBIX
MOHOMEPOB, COCTOSIIMUX U3 OCHOBAHMI IPUPOJTHOTO ITPpOoUCX0xaeHus, CaxapoB U CBSA3EH
MEXIy caxapamu (CKeJIeTHBIX). TepMUH Takke BKITFOUAeT B ceOs1 MOAM(PUIMPOBAHHBIC UITH
3aMEILIEHHBIE TOCIEN0BATEIBHOCTH, COJEPKAIINE MOHOMEPBI WJIM UX YACTU IPUPOJHOTO
npoucxoxaeHus. IlocneqoBaTenbHOCTSIMUA HYKJIEMHOBOM KUCIIOTBI B COOTBETCTBUU C
HACTOSIIIMM PACKPBITUEM MOTYT OBITh MOCIIEI0BATEIbHOCTU J€30KCUPUOOHYKIEMHOBOM
kucinoTsl (JIHK) wnmu nocnenosarenbHocTr pubonykienHoBoi kucinotel (PHK) u moryT
BKJIFOYATh B c€0s1 OCHOBAHUS IIPUPOJHOTO MIPOUCXOKIAEHUS, B TOM YUCIIE aJICHUH, TYaHUH,
IUTO3UH, TUAMUIMH U ypauuil. [locneqoBaTenbHOCTH TakKe MOTYT COAEPKATh
Moau(UIMpoBaHHBIE OCHOBaHUSL. [ [puMepbl Takux MOAUGMUIMPOBAHHBIX OCHOBAHUM BKITIOYAIOT
B ce0s a3a- U JAea3aaJIeHuH, I'YaHUH, IMTO3UH, TAMUIUH U ypalui, a TaKKe KCAHTUH U
TUITOKCAHTHH.

[0059] Ncnonb3yemble B HACTOAIIEM TOKYMEHTE B3aHMO3aMEHIEMO TEPMUHBI
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"TIOCIIEN0BATEIBHOCTD HYKJIEMHOBOM KUCITOTHI, Kojupyromas CYP450" u "miociienoBaTelbHOCTb
HYKJIEMHOBOW KHUCIOTHI, Koaupyromas noaunentua CYP450" oTHOCSTCS K J1100BIM U BCEM
MOCJIEIOBATEIBHOCTAM HYKJIIEMHOBOM KMCIOTHI, KoaupyromuMm nosunentua CYP450, B Tom
yucite, HarpuMmep, SEQ. ID NO: 116 - SEQ. ID NO: 218; SEQ. ID NO: 324 u SEQ. ID NO: 337.
ITocnenoBaTenbHOCTH HYKJIIEMHOBOM KMCIOTHI, Koaupyrotue noaunentug CYP450,
JIOTIOJTHUTEIIFHO BKJIIOUAIOT B ce0sI TFOOBIE U BCE TTOCIIEIOBATEIbHOCTH HYKJIEMHOBOM KUCITOTBHI,
KOTOPBIE (1) KOAUPYIOT MOJIMIENTUIbI, KOTOPBIE B 3HAUUTEIbHON CTENIEHU UACHTUYHBI
nocneaoBatebHOCTIM noyunentuaa CYP450, U3710KeHHBIM B HACTOSIIEM IOKYMEHTE; WU
(i1) rTMOPUIN3UPYIOTCSA C JIFOOBIMU MOCIEA0BATEIILHOCTAMU HYKIIEMHOBOW KUCIO0ThI CYP450,
W3JI0’KEHHBIMU B HACTOSIIIIEM JJOKYMEHTE, 110 MEHBIIIEH MEPE ITPU YMEPEHHO KECTKUX YCIIOBUSX
TUOPUIM3AINH, U KOTOPBIE OYyT TMOPUIN3UPOBATHLCS C HUMU 110 MEHBIIIEH Mepe Mpu
YMEPEHHO JKECTKUX YCIOBUSIX, HO JJ11 MPUMEHEHUS] CHHOHUMUYHBIX KOJIOHOB.

[0060] Mcniosib3yeMble B HACTOSIIEM JOKYMEHTE B3aUMO3aMEHSIEMO TEPMUHBI
"MOCIIeTI0BATEIBHOCTD HYKJIEMHOBOM KUCITOTHI, Koaupyromas AKR" v "mocnenoBatenbHOCTh
HYKJIEMHOBOM KHUCIIOTHI, Koaupyromas monunentug AKR" oTHOCSTCS K TIOOBIM U BCEM
MOCJIEAOBATEIILHOCTSM HYKJIEMHOBOU KUCIIOTHI, KoaupytommM noyunentug AKR, B Tom
yucie, Hanpumep, SEQ. ID NO: 1 - SEQ. ID NO: 58; SEQ. ID NO: 326; SEQ. ID NO: 328; u
SEQ. ID NO: 339. [TocnenoBaTeabHOCTH HYKJIEMHOBOM KUCIIOThI, KOAUPYIOIIUE MOJIUIIETITU
AKR, 10OMOJHUTEIBFHO BKIIIOUAIOT B ce0s1 JT100bIE U BCE MTOCIEA0BATEIbHOCTH HYKJIEMHOBOM
KHUCJIOTBI, KOTOPBIE (1) KOAUPYIOT MOJMIENTHABI, KOTOPbIE B 3HAUYMTEIbHON CTENIEHU
WJICHTUYHBIC MOCIe0BaTEIbHOCTIM nojmnenTtruaa AKR, U3710KE€HHBIM B HACTOSIIEM
JIOKYMEHTE; WK (ii) THOPUAN3UPYIOTCS C JIFOOBIMM IMOCIIEIOBATEILHOCTSIMUA HYKJIIEMHOBOM
KkucinoTel AKR, M3710)KEHHBIMU B HACTOSIILIEM JIOKYMEHTE, I10 MEHbIIEH MEPE IIPU YMEPEHHO
YKECTKUX YCIIOBUSAX TMOPUIU3ALUU, UM KOTOPbIE Oy1yT TMOPUAMZUPOBATHCS C HUMU I10
MEHBIIIEH Mepe MPU YMEPEHHO KECTKUX YCIOBUSX, HO JIJISI IPUMEHEHUS] CHHOHUMHUYHBIX
KOJIOHOB.

[0061] TepmuH "B 3HAUMTEIbHOM CTENIEHU UICHTUYHBIE" O3HAYAET, YTO JIBE MOJIUIENTHIHbBIC
MOCJIEI0BATENIbHOCTU MPEANOUYTUTEIBLHO 110 MEHBIIIEH Mepe uAeHTUYHbI Ha 70%, Ooee
MPEAMOYTUTEILHO UJIEHTUUHBI IO MEHBIIIEH Mepe Ha 85% 1 HauboJiee MPeArOUYTUTEIHFHO
WJICHTUYHBI 10 MEHbIIEH Mepe Ha 95%, HaripuMep, UACHTUYHBI HA 96%, 97%, 98% v 99%.
JL1st onipeienieHrss MPOUEHTHOTO OTHOIIEHHUS MIEHTUYHOCTH ABYX MOJIMIENTHIHBIX
MOCJIe0BATEIILHOCTENH BHIPABHUBAIOT AMUHOKUCIIOTHBIE MTOCIEI0BATEIbHOCTH TAKUX ABYX
MOCIIEI0BATENIbHOCTEN C UCTIOJIb30BAHUEM, HATpUMEp, crioco0a BeipaBHUBaHUS Needleman
1 Wunsch (J. Mol. Biol., 1970, 48: 443] ¢ nonpaBkamu Smith u Waterman (Adv. Appl. Math.,
1981, 2: 482), Tak, YTO HAUBBICLINN MOPATOK COBIAJICHUS JIOCTUTAETCS I IBYX
MOCJIEAOBATEIILHOCTEN M YUCIIO OJUHAKOBBIX AMUHOKHUCIIOT OMPEACIISIOT ISl IBYX
rocieaoBaTelIbHOCTeN. B ypoBHE TEXHUKH IIMPOKO U3BECTHBI CIIOCOOBI BHIUYMCIICHUS
MPOLEHTHOI'O OTHOILIEHUS UIEHTUYHOCTH ABYX AMUHOKHUCIIOTHBIX MTOCIIEIOBATEIILHOCTEH, U
OHH BKJIIOYAIOT, HAIIpUMeEp, CITocoObl, KoTopble omucanbl Carillo u Lipton (SIAM J. Applied
Math., 1988, 48: 1073) u kotopsie onucansl B Computational Molecular Biology, Lesk, e.d.
Oxford University Press, New York, 1988, Biocomputing: Informatics and Genomics Projects.
Kak npaBuiio, 1J1s1 TaKUX BBIUUCIICHUIM UCTIOIB3YIOT KOMITBIOTEPHBIE TPOTPAMMBI.
KommbroTepHbie TporpaMMbl, KOTOPBIE MOKHO UCIIOJIB30BATh C 3TOM LEIBIO, BKIIOYAIOT B
ce0s 0e3 orpannuenust GCG (Devereux et al., Nucleic Acids Res., 1984, 12: 387) BLASTP,
BLASTN u FASTA (Altschul et al., J. Molec. Biol., 1990: 215: 403). OcobeHHO
MPEAMOYTUTEIBHBIN CITIOCO0 OMpeesIeHUus] MPOIEHTHOTO OTHOIIEHUS UAEHTUYHOCTH JIBYX
HoJIMIenTuaAoB npenycmarpusaet anropurM Clustal W (Thompson, J D, Higgines, D G and
Gibson T J, 1994, Nucleic Acid Res 22(22): 4673-4680, BMecTe C MaTpULEeH 1151
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koymyecTBeHHOT O noacueTa BLOSUM 62 (Henikoff S & Henikoff, J G, 1992, Proc. Natl. Acad.
Sci. USA 89: 10915-10919, ¢ ucnonpb3oBanreM mrpada s Co3IaHus pa3pbiBa,
coctasisitoiiero 10, u mrpada 15 yaauHeHUs! pa3pbiBa, cocTapisiomero 0,1, Tak, 4To
HAWBBICUIMI MTOPSIOK COBIIAJCHUS JOCTUTAETCS JIs1 IBYX ITOCIIEIOBATEIILHOCTEN ITpU
BKJIFOUEHWH B BhIPAaBHUBAHUE TTO MeHbIIed Mepe 50% oO11ieit 1JIMHBI OJTHOM U3 IBYX
I1OCJIEOBATEIILHOCTEN.

[0062] TTox "o MeHbllIeH MEPE YMEPEHHO KECTKUMU YCIIOBUSIMU THOpUAM3aLUM"
MOJIPa3yMeBaIOT, YTO BBIOPAHBI YCIOBUS, KOTOPBIE CITIOCOOCTBYIOT U30MpATETbHOM
TUOpUAN3AIMY ABYX KOMIUIEMEHTAPHBIX MOJIEKYJI HYKJIEMHOBBIX KUCIIOT B PACTBOPE.
IM'iGpuauzanms MoKeT TPOUCXOAUTH C MOJIHOPAZMEPHOM UIIU C YACTUYHOM
MOCIIEI0BATENIbHOCTHIO MOJIEKYJIbI HYKJIEMHOBOM KUCIOThI. Kak mpaBuio, 1mvHa
TUOPUAU3YIONIETOCS yUyacTKa COCTABIISIET IO MEHbIIeH Mmepe 15 (Hampumep, 20, 25, 30, 40 uiu
50) nyksieotuaoB. CrienquaancTbl B JAaHHON 00JIACTH TOHUMAIOT, UYTO CTA0OMIIBHOCTD AyIIEKCA
HYKJIEMHOBBIX KUCIIOT, UJIM TUOPUJIOB, OTIPEIENIIeTCs BeIMUnHOM Tm, KoTopas B co/iepKaIimx
HaTpuit Oydepax siBisieTcs: GyHKLIMEH KOHIEHTPAUMKU MIOHOB HATpUs U Temriepatypsl (Tm=
81,5°C-16,6(Log10[Na+])+0,41(%(G+C)-600/m1), unu cxonHoe ypaBHeHue). COOTBETCTBEHHO,
rapamMeTpbl 711 YCITIOBUM OTMBIBKH, OTIPEACIISIONINE CTAOUIBHOCTh TMOPUIA, IPEICTABIISIOT
0001 KOHIEHTPAIMIO HOHOB HATPUS U TeMIiepaTypy. [1py BbISIBIIEHUN CXOAHBIX, HO HE
WIEHTUYHBIX MOJIEKYJI B CJIy4ae U3BECTHOM MOJIEKYJIbl HYKJIEMHOBOW KHUCIOTHI MOXKHO
JIOMYCTUTh, UTO HECOOTBETCTBUE BEIMUMHOMN 1% MPUBOAUT MPUOTIUZUTEITHLHO K CHUKEHUIO
Tm Ha 1°C, HanpuMep, €CITM UILLYT MOJIEKYJIbl HYKJIEMHOBBIX KUCIIOT, COBITaAaromuye Ha >95%,
TEMIIEpATypy KOHEUHON TPOMBIBKM CHUKAIOT MpUOIM3uTenbHO Ha 5°C. Ha ocHoBe 3THX
PACYETOB CIIENMATIMCTHI B TAHHOM 00IaCTH CMOTYT JIETKO BBIOpATh HA/JIEXKAIIME YCIOBUS
rubpuauzanuy. CoriiacHO MPearnoYTUTEIbHBIM BapUaHTaAM OCYILECTBIICHUSI BHIOUPAIOT
KECTKHe yCII0BUs THOpUau3amuu. Hampumep, 1711 JOCTUXEHUs CTPOTOM TMOPUIU3AIUN MOYKHO
UCIOJIb30BATH CIIEIYIOIIUE YCIOBUS: THOPUIM3ALMS B SX XJIOPUJT HATPUS/LUTPAT HATPUS
(SSC)/5x pactBop Henxapara/1,0% SDS nipu Tm - 5°C Ha OCHOBE YKa3aHHOTO BBIIIIE
ypaBHeHMUsl, ¢ nociieaytomieit mpomMbiBKoi B 0,2x SSC/0,1% SDS npu 60°C. YMepeHHO KeCTKHE
YCIIOBUS TUOPUIU3ALUMM TTPEyCMATPUBAIOT CTaAUIO MPOMBIBKM B 3 X SSC mipu 42°C. OnHako
CJIEAyET IIOHUMATh, YTO 3KBUBAJICHTHYIO )KECTKOCTh YCIIOBUM MOXKHO JIOCTUTATH C
IIPUMEHEHUEM aJIbTEPHATUBHBIX OydepoB, coel U TeMnepatyp. J{omoTHuTe IbHOE
PYKOBOJICTBO OTHOCUTENIBHO YCIIOBUHM rHOpuaAn3aluu MoKHO Haitu B Current Protocols in
Molecular Biology, John Wiley & Sons, N.Y., 1989, 6.3.1.-6.3.6, u B Sambrook et al., Molecular
Cloning, a Laboratory Manual, Cold Spring Harbor Laboratory Press, 1989, Vol. 3.

[0063] TepMHH "XUMEPHBIN", UCITOJIB3YEMBIN B HACTOAIIEM JOKYMEHTE B KOHTEKCTE
MOCJIEOBATEIILHOCTEN HYKJIEMHOBOM KHUCIOThI, OTHOCUTCS IO MEHBIIIEH MEPE K IBYM
CBSI3AHHBIM I1OCJIEA0BATEIbHOCTIAM HYKJIEMHOBOMN KUCIIOThI, KOTOPBIE B €CTECTBEHHBIX
YCIIOBUSIX HE CBSI3BIBAIOTCS. XUMEPHBIE IMOCIEA0BATEIIbHOCTA HYKJIEUHOBOM KHUCITOTHI
BKJIIOUAIOT B €051 CBS3aHHBIE MTOCIEI0BATEIbHOCTH HYKJIEMHOBOM KUCIOTHI PA3JIMUHbIX
MIPUPOIHBIX UICTOYHUKOB. Hanmpumep, mocienoBaTeIbHOCTh HYKJIEUHOBOW KHUCIIOTHI,
COCTABIISIONIAS APOKKEBON IPOMOTOP, CBSI3AHHBIN C IIOCIEN0BATEIBHOCTHIO HYKJIEMHOBOM
KUCTTOTHI, Koaupyronieir COR 6ellok, CUMTAI0T XUMEPHOM. XUMEPHBIE MOCIEA0BATEIIbHOCTH
HYKJIEMHOBOW KMCJIOTBI TAKKE MOTYT COAEPKATH IMOCIEA0BATETbHOCTU HYKJIEMHOBOM KUCIIOTHI
OJHOTO Y TOT'O k€ MPUPOJHOTO UCTOUHUKA, IIPU YCIIOBUHM, YTO OHU HE CBA3BIBAIOTCSA
€CTeCTBEHHBIM 00pa3oM. Hanpumep, nocie1oBaTenbHOCTh HYKJIEMHOBOM KUCIIOTHI,
COCTaBJIAIONIAS IPOMOTOP, IMOJTYUEHHBIN U3 KOHKPETHOT'O TUIA KJIETOK, MOXKET ObITh CBSI3aHA
C ITOCIEA0BATEIBHOCTBIO HYKIIEMHOBOM KUCIIOTHI, KOAUPYIOILIEN MTOJIUIIEIITUI, IOy YEHHBIN
U3 TOTO K€ TUIIA KJIETOK, HO OOBIYHO HE CBSI3AHHBIN C MOCIIEI0BATEILHOCTBIO HYKJIEHHOBOMN
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KHUCJIOTBI, COCTABIISIFOLLEN IPOMOTOP. XUMEPHBIE MOCIIEA0BATEIbHOCTH HYKJIIEMHOBOW KUCIIOThI
TAaKKe BKJIIOUAIOT B C€051 MMOCIIeI0BATEIbHOCTH HYKJIEMHOBOM KUCTIOTHI, COAEPKAIIIUE TI00YI0
BCTPEYAIOIIYIOCS B IIPUPO/IE MTOCIIEN0BATEIILHOCTh HYKIIEMHOBOM KUCIIOTHI, CBI3aHHYIO C
JII000M HE BCTPEUAIOIIEHCs B TPUPO/IE NTOCIEA0BATEIbHOCTbIO HYKJIEMHOBOM KUCIIOTHI.

[0064] TepMmuHBI "B 3HAYMTEIBHOM CTENIEHU YUCTHIN" U "BBIJIEJIEHHBIN", KOTOPbIE MOT'YT
OBITh UCITOJIL30BAHBI B3AUMO3AMEHSIEMO B HACTOSIIEM JOKYMEHTE, ONUCHIBAIOT COSAUHEHME,
HaIpuMep, MPOMEKYTOUYHOE COSIMHEHUE IMYyTU CUHTE3a WJIU MOJIUIENTU, KOTOPbIEe ObLIU
OT/JeJIEHbl OT KOMIIOHEHTOB, COMTPOBOXK/IAIOIIUX UX €CTECTBEHHBIM 0Opa3oMm. Kak mpasuiio,
COEMHEHUE SIBJISETCS B 3HAUUTEIIbHOM CTETIEHU YUCTBIM, €CJIU 110 MeHbIelr Mepe 60%, 6oee
MPEAMOYTUTEBLHO 110 MeHbIIIeH Mepe 75%, 0oJiee MPeaAnoYTUTEILHO 110 MeHbIiel Mepe 90%,
95%, 96%, 97% v 98% u HanboJIee MPEANOYTUTEIILHO 10 MEHbIIEH Mepe 99% Bcero
MaTepuaa (o o0beMy, 10 BJIAXKHOW WIIM CyXOW Macce, UM M0 MOJIbHOMY ITPOLEHTY WX
MOJIBHOM JT0JIM) B 00pasiie COCTABIISIET MPeICTABIISONIee HUHTEpeC coenuuenre. Yucrora
MOJKET ObITh U3MEPEHA JIIOOBIM TPUEMIIEMBIM CLIOCOOOM, HAIPUMED, B CITydae MOJIUIENTUIOB,
aHAJIM30M C IOMOIIIBIO XpoMaTorpaduu, remp-anexkTpodopesa uad HPLC.

[0065] TepmuH "M3BIEYEHHBIN", UCIIOJIB3YEMBIN B HACTOSAILEM JTOKYMEHTE B CBS3HU C
dbepMeHTOM UK 6eJTKOM, OTHOCUTCS K O0oJiee Wi MeHee YucToi hopme pepmenTa uim Oemka.

[0066] TepmuH "in vivo", UCTTIOJIB3YEMBIN B HACTOSIIEM JTOKYMEHTE ISl OITMCAHUS CIIOCOO0B
roJstydyeHus (R)-peTuKkyiauHa uiy npeamecTBeHHUKa (R)-peTUKyIMHa, OTHOCUTCS K BBEAECHUIO
B KOHTAKT O€H3WIN30XUHOJIMHOBOT'O TPOU3BOJAHOTO € (PEPMEHTOM, CITOCOOHBIM
KaTaJM3UpOBaTh MPEBpAIIEHUE OCH3WIN30XUHOJIMHOBOTO TPOU3BOIHOTO B )KUBOM KIIETKE,
B TOM YHCJIe, HAIIpUMEpP, B MUKPOOHOH KJIETKE WIM PACTUTEIIbHOM KIIETKE, C 00pa30BaHUEM
(R)-petuxynuHa wim npeamecTrBeHHuKa (R)-petukynuna.

[0067] TepmuH "in vitro", UICMIOIB3YEMBIN B HACTOSIIEM JOKYMEHTE JIJIs1 OTIUCAHUSI CTIOCOOOB
nonyyeHus (R)-peTuxkyavHa wim npeamecTBeHHuKa (R)-peTukyimHa, OTHOCUTCS K BBEAEHUIO
B KOHTaKT OCH3WIM30XWHOJIMHOBOTO MTPOU3BOIHOTO C (DEPMEHTOM, CITOCOOHBIM
KaTaJIU3upOBaTh MpeBpallleHHe OEH3UIM30XUHOIUHOBOTO MIPOU3BOIHOTO B OKPY KaIOIIEH
Ccpe/ie BHE UBOM KJIIETKHU, B TOM YUCIIe 0€3 OrpaHUYEHUS], HAIIPUMED, B MUKPOJIYHOUYHOM
IJIaHIIeTe, MpoOupke, Kojibe, cTakaHe, EMKOCTH, peaKTope U T.I1., ¢ oOpa3oBaHueM (R)-
PETUKYJIMHA WK IpeamecTBeHHUKa (R)-peTukyvHa.

OO0111ee ocy1ecTBIECHUE

Cunres (R)-peTukyivHa v nipeamecTBeHHUKOB (R)-peTukyavHa

[0068] HacTosiee pacKkpbITHE OTHOCUTCS 10 MEHBIIIEH MEPE B OAHOM ACIIEKTE IO MEHBIIIEH
MEpE K OJTHOMY BAPUAHTY OCYILECTBIIEHUS I10JIy4eHus (R)-peTUKYIIMHA WIM TPEAIIECTBEHHUKA
(R)-petukynuna, peaycmMaTpuBaroemMy

(a) obecrieueHre OEH3UIM30XUHOJIMHOBOTO MTPOU3BOHOTO;

(b) BBeicHHE B KOHTAKT O€H3WIM30XUHOJIMHOBOT'O IIPOU3BOJHOIO CO CMECHIO (DEpMEHTOB,
CIIOCOOHBIX MpeBpallaTh OCH3WIN30XUHOJIMHOBOE MPOU3BOAHOE B (R)-peTUKYIMH niu
NpeamecTBeHHUK (R)-peTukyimHa, pu yCcaoBuUsX, ITO3BOJISIONIUX IIPEBPALLICHUE
OEH3WIN30XUHOJIMHOBOT'O TPOU3BOIHOTO B (R)-peTuKyIuH wiu npeiiecTBeHHUK (R)-
peTUKYJIMHA,

r7e OEH3WIN30XUHOJIMHOBOE MPOU3BOIHOE XapaKTEPU3yeTCsl XuMuueckoit hopmytoit (I):
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Ra (1
rae Kaxabiid Ry, Ry, Ry u Ry npeacrasnser codoit atom Bogopoa,

TUAPOKCWIBHYIO TPYIIILY UM METOKCUTPYIIILY;
u rae Rs npeacraisieT coOoi aTOM BOAOPOAA WM METUIIBHYIO T'PYIIILY; U

r7ie penecTBeHHUK (R)-peTukynuHa xapakTepusyeTcst xumudeckoii popmyioit (I1):

R1

N\R5

(10)

rae kaxaelii R, Ry, R3 u Ry npeacrasiser codoit aToM BOJ0poAa, THAPOKCUIIBHYIO TPYIITY

WJIH METOKCUTPYIIITY;
urae Rs npencrasisieT co60i aTOM BOJIOPO/Ia UM METUIIBHYIO TPYIIITY, IIPU YCIIOBUM, UTO

xumudeckas popmyna (II) uckiarouaet (R)-peTUKYIIUH.
[0069] CoracHO IPeANIOYTUTEIBHOMY BAPUAHTY OCYIIECTBIIEHUSI OEH3UIU30XUHOIMHOBBIM
npousBoAHbIM (I) siBIIsIleTCA Tpou3BOaHOE, rae Ry mpeacrasiser codol MmeTokeurpymimy, R,

MPEACTABIISIET COOOM TMAPOKCUIIBHYIO IpyNIy, R3 mpencrasiser coboit aToM BOJIOpO/Ia UK
TUIPOKCUIIBHYIO TPYIIy, Ry mpencrasiser coboil rTMAPOKCUIBHYIO TPYIIITY WK
METOKCUTPYIIY, ¥ R5 IpecTaBisieT co6oit aToOM BOIOpOa WM METUITBHYIO TPYIIITY.

[0070] CornacHo creayrouiemMy nNpeAanoYTUTEIbHOMY BApUAHTY OCYIIIECTBIICHUS
OEH3WIM30XUHOJIMHOBBIM MPou3BOAHBIM (1) sIBiIsieTCsl MpOoM3BOIHOE, IAe Ry mpeacrasisieT

coboli MeToKcUrpymiy, R, npeacrasisieT co6oil TMAPOKCUIIBHYIO IpyIiy, Ry mpencrasiser
coboti aToM Bojiopoaa, R4 mpencrasiser coboli TMIPOKCUIIBHYIO TPYIIY, U R5 peacTasisier

co00lf aTOM BOAOPOA. DTO COSAUHEHNE TaK)Ke U3BECTHO KakK (S)-KOKJIaypuH (cM. ¢ur. 1).
[0071] CornacHo cieayroeMy IpearnouYTUTEIbHOMY BAPUAHTY OCYIIIECTBICHUS
OEH3UIM30XUHOJIMHOBBIM MPOU3BOIHBIM (I) sIBJIsIeTCS MPOU3BOIHOE, /e R mpeacTasiseT

00011 METOKCUTPYIIITY, R, mpesicTaBiser coboit rTuApOKCUIIBHYIO TPYIIy, Ry mpeacrasiser
co0oi1 aToM Bo10po1a, R4 peacTaBiisieT coOol TMIPOKCUIIBHYIO TPYIIY, U Rs ipencrasiser

c000I METUJIBHYIO TPYIITY. DTO COEAUHEHHNE TAK)Ke U3BECTHO KakK (S)-N-MeTUI-KOKIaypUH
(cMm. ur. 1).

[0072] CornacHo cieayroleMy IpearouYTUTEIbHOMY BApUaHTY OCYIIIECTBICHUS
OCH3UIM30XUHOJIMHOBBIM MTPOU3BOIHBIM (I) sIBJIsIeTCS MPOU3BOIHOE, T1ie R mpencTasiseT

coboli MeToKcUrpymiy, R, npeacrasisieT co6oil TMAPOKCUIIBHYIO IpyIy, Ry mpencrasiser

co0oli TMAPOKCUIIBHYIO I'pYIIy, Ry pencTasisier co0oi r’MIAPOKCUIIBHYIO TPYIIY, U R
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MPEACTABIISIET COOON METWIIBHYIO T'PYIIITY. DTO COeIMHEHUE TAK)Ke U3BECTHO Kak (S)-3'-
TUIPOKCU-N-METHIIKOKIAYPUH (cM. ¢ur. 1).

[0073] CornacHo cieayroeMy IpearouYTUTEIbHOMY BApUAHTY OCYIIECTBICHUS
OEH3UIM30XMHOJIMHOBBIM TPOoU3BOIHBIM (I) siBiIsieTCst mpou3BoIHOE, Iie Ry npencrasiser

co00M METOKCUTpYIIILY, Ry mpencTasiser coooi ruApOKCUIIBHYIO TPYIy, Ry mpeacrasiser
co0ol TMIPOKCUIIbHYIO I'PYyIIy, R4 pencTasiisieT coooii MeTOKCUTpyTIITy, U R mpeacTasisier

c0o001 METWIIBHYIO TPYIITY. DTO COSIMHEHUE TAK)KE U3BECTHO KaK (S)-peTUKYJIMH (CM. (ur.
1; coequnenume (11I)).

[0074] CornacHo cieayoliemMy IpearnoYTUTEIbHOMY BAPUAHTY OCYILECTBIICHUS
npousBoAHbIM (R)-petukynuna (II) aBnsieTcss mpousBoaHoe, rae Ry mpeacrasisier codoit

METOKCUTpyIIly, R, nmpeacrasisieT codoi TMaApOKCUIIbHYIO IpyIly, Ry npeacrasisieT codor
aTOM BOAOPOJa WIM TMIAPOKCUIBHYIO TpyIIly, Ry mpeacTasiser coOoi ruApOKCUITBHYIO
rpynmny, u Rs npeacrasisieT coO0i METUIIbHYIO TPYIITY.

[0075] CornacHo cieayroeMy IpearnouYTUTEIbHOMY BAPUAHTY OCYIIIECTBICHUS
npousBoAHbIM (R)-petukynuna (II) sBisieTcst mpousBoaHoOE, T1e R mpeacrasiseT coboit

METOKCUTpyIIy, Ry npeacrasisieT coboit TMIpOKCUIIBHYIO TpyIIy, R3 npeactasisieT codori
aTOM BOJ0poa, R, mpeacTapiisieT coO0i ruAPOKCUIIBHYIO IPYIIY, U R5 ipeacTaBiseT cooou

METHJIBHYIO TPYIITY. DTO COeAMHEHHUE TaK)Ke U3BECTHO KaK (R)-N-MeTUIIKoKIaypHrH (CM. (ur.

1).
[0076] CornacHo cieayroleMy IpearouYTUTEIbHOMY BApUAHTY OCYIIECTBICHUS
npousBoAHbIM (R)-petuxynuna (II) sBisieTcs mpou3BoaHOE, Tie Ry mpeacTasiseT coboit

MeTOKcUTpyniy, R, mpeacrasnser coOol ruipoKCUIbHYIO IpymIy, Ry npeacrasiseT coboi
TUIPOKCUIIBHYIO IpyIIITy, R4 IpeacTasiisieT co00i rMIpOKCHIIbHYIO I'pyIILy, U R5 mpeicTaBisier

CcO00I METWIIBHYIO TPYIITY. ITO COSAMHEHUE Tak)Ke M3BEeCTHO Kak (R)-3'-ruapokcu-N-
METUJIKOKIIAypuH (cM. ¢wur. 1).

[0077] CornacHo ciieayrouemMy peAnoYTUTEIIbHOMY BAPUAHTY OCYILECTBIICHUS
OEH3UIM30XUHOJIMHOBBIM TPOU3BOIHBIM (I) sIBiIsieTCS MpOM3BOIHOE, Tie R mpeacrasisier

co00l METOKCUTPYIIITY, Ry mpesicTaBiseT coooi rTMApOKCUIIBHYIO TPYIIy, Ry mpeacrasiser
co00i1 aToM Bo0po1a, R4 peacTasiisieT coOov r’MApOKCUIIBHYIO TPYIIY, U R5 ipencrasiser

co00I METUIIBHYIO IpyIITy; a Mpou3BOIHBIM (R)-petukynunHa (1) siBsieTcs Mpou3BOAHOE,
rae Ry npencrasisier coboit MeTokeurpyniy, R, npeacrasiser coOoi ruApOKCUIIbHYIO

rpynmny, R3 npeacrasisier coboit aToM Bojiopoia, Ry mpencrasiser codoi ruIpOKCUITBHYIO
rpymnmy, u Rs npeacrasisieT coboit METUIIbHYIO TPYIIIY.

[0078] CornacHo cieayroleMy IpearouTUTEIbHOMY BApUAHTY OCYILECTBICHUS
OCH3UIM30XUHOJIMHOBBIM MTPOU3BOIHBIM (I) sIBJIsIETCS MPOU3BOIHOE, T/ie R mpencTasiseT

coboli MeToKcUrpymiy, R, npeacrasisieT co6oil TMAPOKCUIIBHYIO IpyIIy, Ry mpencrasiser
co0oli TMAPOKCUIIBHYIO T'PYIIY, R4 pencTasisier coooi r’MIpOKCUIIBHYIO TPYIIY, U R

MPEJICTABIISIET COOON METUIIBHYIO T'PYIY; a Tpou3BOAHBIM (R)-petuxynuna (II) siBisieTcs
MpoU3BOAHOE, rAe R; mpencrasisger coboi MeTokeurpyiy, R, npeacrasisier coooi

TUIPOKCUITBHYIO TpyIITy, R pescrasisieT coO0i rTuApOKCUIIBHYIO I'pyIy, R4 ipeacTaBiser
o001 TMAPOKCUIIBHYIO TpyMIy, U Rs mpeacTasiseT codoil METUIIbHYIO TPYIITY.
[0079] CornacHo NpeArnouYTUTETbHOMY BAPUAHTY OCYILIECTBIIEHHUSI HACTOSIIET O PACKPBITUS

MpeACTaBIIeH crioco6 nosrydeHus (R)-peTukynuHa, npeaycMaTpyuBaIoOmui
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(a) obecrieuenue (S)-peTUKYIMHA U

(b) BBeieHHE B KOHTAKT (S)-pEeTUKYIIMHA CO CMEChIO ()ePMEHTOB, CIIOCOOHBIX MPEBPAIIATH
(S)-petukynuH B (R)-peTUKYIMH IIPU YCIIOBUSIX, KOTOPBIE NOIYCKAIOT IIpeBpatieHue (S)-
petukyiMHa B (R)-peTUKyYIIUH.

[0080] CornacHo mpeAnoYTUTEIbHBIM BApUAHTAM OCYIIECTBIEHUSI CMeCh (DEPMEHTOB
COJICP>KUT TIEPBBIN TOJIUITETITUT, CTIOCOOHBIN OKUCIATH (S)-pEeTUKYJIUH ¢ 00pa3oBaHueM 1,2-
JETUIPOPETUKYIIMHA, U BTOPOH MOJIMIIENITHI, CIIOCOOHBIN BOCCTAHABIUBATH 1,2-
JIETUAPOPETUKYIIUH ¢ 00pazoBaHueM (R)-peTukyiauHa (cM. ¢ur. 2).

[0081] CoriacHO MpeANOYTUTETFHBIM BAPUAHTAM OCYIIECTBIICHHUSI CMECh (DEPMEHTOB
COJIEPKUT MEPBbIN MOJIUIENITH T, CHOCOOHBIN OKUCIIATH OCH3WIM30XUHOJIMHOBOE MPOU3BOIHOE
(I) c oO6pazoBaHMEM OKHUCIEHHOTO OEH3UIN30XUHOIMHOBOTO TPOU3BOIHOTO,
XapaKTepu3yIoLIerocss Xumuaeckou gpopmysoit (IV):

R

R; 20

Rs ’
Ra av)

IJI€ COITIACHO IPEAIIOUYTUTEIbHBIM BApUaHTaM OCYIIECTBIIEHU Kaxabii R, Ry, R3u Ry

MPEJICTABIISIET COOOM aTOM BOJIOPOAA, TUIPOKCUIIBHYIO TPYIITY UJIM METOKCUTPYIITY; U T
COIJIACHO MPEANOUYTUTEIbHBIM BApUAHTAM OCYILECTBIIEHUs R5 mpencTasiser coboit aTom

BOJOPO/1a WIM METUIIbHYIO I'PYIIIY; U BTOPOM MOJIMITENTUL, CIIOCOOHBIM BOCCTAHABIMBATD
OKHMCIIEHHOE OEH3UIM30XHHOIMHOBOE TPOU3BOJHOE, XapAKTEPU3YIOIIEECs XUMUUECKON
dbopmynoit (IV), c o6pazoBanueM (R)-peTukynrHa iy npou3BoaHoro (R)-peTukynuHa,
xapakrepusyrolerocsi xumuueckoit popmysoii (1), rae kaxasiii Ry, Ry, R3 u R4 mpeacrasisier

co0olt aTOM BOJIOPO/1a, TUIPOKCUIIBHYIO FPYIITY MIIM METOKCUT PYIIITY; U I/ie R5 mpeacTasisier

co0oli aTOM BOJAOPOA UM METUIBHYIO TPYIIY, IIPU YCIIOBUH, UTO XUMUYecKas (popMyna
(I) uckirouaet (R)-peTUKYIIUH.

[0082] CormacHo NpeaAnOYTUTEILHBIM BapUaHTAM OCYIIECTBIICHUS TIEPBbIN MOIUIICTITH/I,
CIIOCOOHBIN OKUCIATH OEH3WITM30XUHOMHOBOE MMpon3BotHOE (1) ¢ 00pa3oBaHKEM OKUCIIEHHOTO
OEH3UIM30XHHOJIMHOBOTO ITpou3BoiHOrO (IV), mpeacrapiser codor nutoxpom P450, a BTopoi
TTOJIMITETITH/T, CIOCOOHBII BOCCTAHABIMBATH OKMCIICHHOE OCH3UIM30XUHOIMHOBOE IPOU3BOTHOE
¢ obpazoBanueM (R)-peTukynuHa wim npou3BoaHOro (R)-peTukynuHa npeacTaBisieT cooom
anpaokeropenyktasy (AKR). CormacHo 0COOEHHO MPeAnOYTUTEIbHBIM BapuaHTaM
ocyuecTBieHUs nojaunentuabl AKR SBISIOTCSA MOTyYEeHHBIMU WIM MIOJTy4aeMbIMU U3 P,
somniferum, P. bracteatum u P, rhoeas.

[0083] CornacHo HEKOTOPBIM BAPUAHTAM OCYIIIECTBIIEHUS [IEPBbIN U BTOPOI OJIUITETITU B
MpeACTaBIICHBI B (DOpME IBYX OTIEIBHBIX ITOJUIEIITUIOB, T.€. MTOJIUICITHIOB, KOTOPHIE HE
COEJIMHEHBI KOBAJICHTHBIMU XUMUUYECKHUMM CBSI3sIMU. COTJIACHO HEKOTOPBHIM
MPEANOYTUTEIIbHBIM BAPUAHTAM OCYIIIECTBIICHUS ITEPBBINA U BTOPOU MOJIMIIENTUABI TOJTYYAIOT
KaK MOJIMITENTU CIIUSIHUS, COAEPIKAIIMHI ITEPBYIO YaCTh, Koaupytoinyto nojunentua CYP450,
Y BTOPYIO YaCTh, Koaupytoiyto nomunentua AKR. Takoi nomunenTua CIMsHUs MOKET ObITh
MOJIy4eH PeKOMOMHAHTHO, UJIK OH MOET ObITh BCTPEUYAIOIIMMCS B IPUPO]IE TTOTUTIETITUIOM
CIIUSTHUS, KOTOPBIA MOYET ObITh UCIIOJIb30BaH, TAKUM KaK MoJMIenTu 1 Papaver somniferum,
n3ioxkeHHslN B SEQ. ID NO: 323.
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[0084] ITpumeps! monumentuaa CYP450, KOTOpbIii MOXKET OBITh UCIIOJIb30BaH B
COOTBETCTBUM C HACTOSIIIUM PACKPBITUEM, BKIIFOUAIOT B CE0SI MOJIUIIENITUIbI, U3JIOKEHHBIE B
SEQ. ID NO: 219 - SEQ. ID NO: 321; SEQ. ID NO: 325; u SEQ. ID NO: 338. [Tpumepsl
nosunentuaoB AKR, KOTOpble MOTYT OBITh UCIIOJIB30BAHBI B COOTBETCTBUM C HACTOSILIIUM
PACKPBITHEM, BKITIOUAIOT B ce0s MmoaunenTuasl, u3noxeHHuoie B SEQ. ID NO: 59 - SEQ. ID
NO: 115; SEQ. ID NO: 327; SEQ. ID NO: 329; SEQ. ID NO: 330 u SEQ. ID NO: 340.

[0085] BrlieynoMsiHy ThIE pEAKLMU BBIIOIHSIOT IIPU YCIIOBUAX, TOIYCKAIOIINX
npeBpalieHre OeH3UTU30XUHOJIMHOBOT'O MPEIIIeCTBEHHUKA B (R)-peTUKYIIMH WU
npeaecTBeHHUK (R)-peTukyauHa. Y CIIOBUS BKITIOYAIOT B ¢e0S in Vivo WIIH in Vitro yCIoBus,
KaK J1ajiee OMUCBIBAETCS C JOTIOJTHUTENIbHBIMU MOApoOHOCTSIMU. Kak mpaBuiio, ycioBus
JIOTIOJTHUTEIBLHO BKITIOUAIOT B ce0s1 MPUCYTCTBHUE BOABI U OydepHbIx cpencts. Kak npasuiio,
JTIOTIOJTHUTEIBHO MPEAYCMATPUBAETCSI BOCCTAHOBUTEND ISl 0OECIIEUeHUsT peaKuu
BOCCTAHOBJICHUSI, TPUBOISIIEN K TPEBPAIICHUIO OKUCIIEHHOTO O€H3WIM30XUHOJIMHOBOTO
npeamecTBeHHUKa B (R)-peTUKYJIMH WK B IpeAeCTBEHHUK (R)-peTukynuna.
BoccranoBuTenemM MoxeT ObITh HUKOTUHaAMUIaAeHUHAMHYKIIeoTH T (NADH), u coriacHo
JPYIMM BapyUaHTaM OCYILECTBIIEHUS BOCCTAHOBUTEIIEM SIBJISETCS
HUKOTUHaMUJaieHuHIuHYykiIeoTus pochat (NADPH). Kak mpaBusio, 1OMOJIHUTENBHO
BKJIIOYEHBI B PEAKIMIO PEIyKTa3a, CIIOCOOHAsI BOCCTAHABIMBATDH (DEPMEHT, ITPEBpAIAIOIIHIA
OEH3WIM30XUHOJIMHOBOE ITPOU3BOTHOE B OKUCIIEHHBIM O€H3MIM30XUHOJIMH, U BOCCTAHOBUTEIb.
CornacHo NpeanoYTUTENIBHBIM BAPUAHTAM OCYIIECTBIEHUS PEAYKTA30M SIBIISIETCS PEAYKTA3a
muroxpoma P450, takas kak, Hanmpumep, peaykrasa uuroxpoma P450 maka cCHOTBOpHOTO,
criocoOHag BoccranasiauBaTh CYP450, a BocctanoButeneM saBiiserca NADH wiu 6ostee
npeanoututenibHo NADPH. Kpome Toro, ciieaqyer OTMETUTB, YTO PEAKLMU MOTYT OBITh
BBINOJIHEHBI TPU pa3nuuHbIX pH, Hanpumep, npu npudiausurensao pH 3, pH 4, pH 5, pH 6,
pH 7, pH 8, pH 9 uiu pH 10. Crietanucty B 1aHHOM 001acTH OyAeT OUEBUIHO, UTO
onTUMaTbHBINM pH MOXeT ObITh MIEHTUDHUIMPOBAH /TS PEAKIUH ITyTEM ITPOBEICHUS PEAKIIH
C IMara3oHOM pa3nuHbIX pH M olleHHBaHKS CKOPOCTH peaKlyy, KaK TOKa3aHO B IPUMEPE
7 B HacTosALEM JoKyMeHTe. OnTuManbHbIid pH MOXeT BappupOBaTh, HAIIPUMED, B
3aBUCUMOCTH OT cyocTpaTta U (hepMeHTa, BBIOPAHHBIX B COOTBETCTBUU C HACTOSIIUM
u3zo6pereHueM. TakuM 06pa3oM, UCKITIOUUTEIBHO B KA4eCTBE MpUMepa, B IpuMepe 7
MOATBEpkAat0T onTUMaibHbll pH npubnusutensHo pH 8 muist npeBpatuenus (S)-peTuKyauHa
B 1,2-eruaApopeTUKYIMH, oTUMa bHbIi pH npubnusurensHo pH 7 qiis "npepatenus 1,2-
JIerupopetukyiauHa B (R)-petukynuH u ontuMmaibhbii pH npubnusurensno pH 9 mis
npespaiueHus (R)-petukyiuna B 1,2-AeruaIpOpeTUKYIIUH.

[0086] CnenyeT OTMETUTD, YTO B COOTBETCTBUU C HACTOSIIIIMM, B 3ABUCUMOCTH OT
BBIOPAHHBIX YCIIOBUI PEAKIMU PeAKLUs, MpeycMaTpyBalolas npespaiienue 1,2-
JeTUAPOpeTUKyIMHA B (R)-peTUKYINH, MOXKET OBITh OOPATUMOM UM YACTUIHO OOpATUMOMM.
Taxum 00pa3oM, Kak MOJATBEPKIAEHO B mpumepe 6, (R)-peTUKyIMH MOKET ObITh MPEBPAILEH
B 1,2-neruapopetukyiaut. Ciie1oBaTeabHO, HACTOSIIEE PACKPBITHE, KPOME TOTO, OTHOCUTCS
K cr1ocoOy noitydenus 1,2-1eruagpopeTuKyIMHa, pelycMaTprUBaIOIIEMy

(a) obecrieuenue (R)-peTukynuHa v

(b) BBeneHue B KOHTAKT (R)-peTukyauHa ¢ moaunentuaoM AKR, cmocoOHBIM ITpeBpaIaTh
(R)-petukynuH B 1,2-AeTUIPOPETUKYIIMH, IIPH YCIIOBUSIX, KOTOPBIE JOIYCKAIOT IPEBPALLIEHUE
(R)-petukynuna B 1,2-neruapopetukyiut. [Tomunentuasl AKR, KoTopbie MOTYT OBITH
UCIOJIb30BAHbI ISl IPOBEJACHUS BBILIEYIIOMSHYTOM peaKMy, BKIIOYAIOT B ce0s1 IF000H
noaunentua, uznoxxeHHsiii B SEQ. ID NO: 59 - SEQ. ID NO: 115; SEQ. ID NO: 327; SEQ. ID
NO: 329; SEQ. ID NO: 330 u SEQ. ID NO: 340. YcnoBust peakuuu, JOIMYCKAOIIUE
MpeBpalieHue, BKIIOYAIOT B ce0s1 MPUCYTCTBUE B PEAKLIMOHHOW CMECU OKUCITUTES,
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npeanoututenbio NAD* umu NADP?. Kak ormeueHo Boiie, pH 1 peakiuy MOXKeET ObITh
onTUMU3UpoBaH. OOPATUMOCTB BBIIICYITOMSHYTOM peaKiuy Jajiee ULTIOCTPUpPYyeTCs Ha (ur.
2.

[0087] CornacHo npeAnOYTUTEIBHBIM BaApUAHTAM OCYIIECTBIICHUS ITEPBBIN MOJUIEITH]L
CITOCOOHBIMN, OKUCIISITH OCH3UIM30XUHOJIMHOBOE IIPOU3BOTHOE C 00pa30BaHUEM OKHUCIEHHOTO
OEH3WIN30XUHOJIMHOBOT'O ITPOM3BOIHOTO, MPECTaBIIsIeT coOol uroxpom P450, a BTopor
TIOJIMITETITH/T, CHIOCOOHBIN BOCCTAHABIMBATH OKUCIICHHOE OEH3UITM30XUHOJIMHOBOE MMPOU3BOTHOE
¢ oopazoBanueM (R)-peTukynmmHa WM pou3BoaHOro (R)-peTukynuHa MMpeacTaBiIseT coooi
anpaokeropeaykrasy (AKR). CorjiacHO 0COOEHHO MPeANOYTUTEIbHBIM BapuaHTaM
ocyuectBieHust AKR sBiisiercs mosrydeHHOM WM rostydaemMoi u3 P somniferum, P. bracteatum
u P. rhoeas.

[0088] CorimacHO HEKOTOPBIM BapraHTaM OCYIIIECTBIIEHUS ITEPBBIN U BTOPOM MOJIMITETITUIBI
MpeACTaBIICHBI B (pOpMeE IBYX OTIEIBHBIX IMOJIUIIENITUIOB, T.€. TOJIUIEITHIOB, KOTOPhIE HE
COEMHEHBI KOBAJICHTHBIMU XUMUUECKUMHU CBS3IMU. COTJIaCHO HEKOTOPHIM
MPEeANOYTUTEIIbHBIM BApUAHTAM OCYIIIECTBIICHUS ITIEPBbIN U BTOPOU MOJUIEITH/IbI TOIy4atoT
KaK ITOJIUIIETITU]L CIIMSIHUS, COZIEPIKAIMIA IIEPBYIO YaCTh, KoAUpYIoLIyto royumentun CYP450,
¥ BTOPYIO YacTh, Koaupyromyto nonunentua AKR. Takoi momunenTua CIMsSHUS MOXKET ObITh
MOJTy4eH PeKOMOUHAHTHO, UM OH MOKET OBITh BCTPEUAIOIIUMCS B IIPUPO/IE MTOJIUTIEIITUIOM
CIIMSTHUSI, KOTOPBIM MOKET OBITh UCIIOJIb30BaH, TAKMM KaK MoJUnenTu Papaver somniferum,
n3noxeHHbi B SEQ. ID NO: 323.

[0089] ITpumeps! nosunentuaa CYP450, KOTOpbIli MOKET OBITh UCIIOJIb30BAH B
COOTBETCTBHUM C HACTOSIIIMM PACKPBITHEM, BKIIFOUArOT B cebOs mosunentuapl CYP450,
roJjiy4aeMmble U3 pa3IMuHbIX BUI0B Papaver, B Tom uuciie Papaver somniferum, Papaver rhoeas
v Papaver bracteatum; BuoB Argemone, B TOM 4uciie Argemone mexicana; BU0B Berberis, B
ToM umcie Berberis thunbergii; BunoB Corydalis, B ToM uucie Corydalis chelantifolia; BunoB
Chelidonium, B ToM uncie, Chelidonium majus; BunoB Cissampelos, B ToM uuciie Cissampelos
mucronata; Bu1oB Cocculus, B Tom unciie Cocculus trilobus; BugoB Corydalis, B ToM uuncie
Corydalis chelantifolia; BumoB Glaucium, B Tom uucie Glaucium flavum; BugoB Hydrastis, B
ToM uncie Hydrastis canadensis; BumoB Jeffersonia, B Tom uncie Jeffersonia diphylla; BugoB
Mahonia, B ToM uuciie Mahonia aquifolium; BugoB Menispermum, B TOM uuciie Menispermum
canadense; Bu0B Nandina, B Tom uucie Nandina domestica; BujoB Nigella, B oM unciie Nigella
sativa; BUIOB Sanguinaria, B TOM 4Mciie Sanguinaria canadensis; BunoB Styplophorum,
Stylophorum diphyllum, BugoB Thalictrum, B Tom umciie Thalictrum flavum; BugoB Tinospora,
B TOM uucie Tinospora cordifolia; u BugoB Xanthoriza, B Tom unciie Xanthoriza simplicissima.
BrliieynnoMsiHyThIE CHENMAIBHO BKIIIOYAIOT B CE0S TTOJIUIIENITU/IBI U3 BBIIIEYTTOMSIHY ThIX
BUIIOB, U3JIO)KEHHBIE B HacToswieM qokymeHTe B SEQ. ID NO: 219 - SEQ. ID NO: 321; SEQ.
ID NO: 325 u SEQ. ID NO: 338. IIpumeps! nommrnentuna AKR, KOTOPBIt MOXKET OBITh
MCITOJIb30BaH B COOTBETCTBUM C HACTOSIIUM PACKPBITHEM, BKIIIOYAIOT B C€0S OTUIETITU B
AKR, nosryyaemble U3 pa3iduHbIX BUAOB Papaver, B ToMm unciie Papaver somniferum, Papaver
rhoeas u Papaver bracteatum; BugoB Argemone, B TOM 4uciie Argemone mexicana; BUJI0B
Berberis, B Tom uncie Berberis thunbergii; BugoB Corydalis, B ToM unciie Corydalis chelantifolia;
Bua0B Chelidonium, B Tom umucne, Chelidonium majus; BugoB Cissampelos, B TOM 4uciie
Cissampelos mucronata; Buj1oB Cocculus, B ToM unciie Cocculus trilobus; BugoB Corydalis, B
ToM umcie Corydalis chelantifolia; BumoB Glaucium, B Tom unciie Glaucium flavum; BugoB
Hydrastis, B Tom uncie Hydrastis canadensis; BunoB Jeffersonia, B oM umciie Jeffersonia diphylla;
BU10B Mahonia, B ToM unciie Mahonia aquifolium; BunoB Menispermum, B TOM YUCIIE
Menispermum canadense; Bu1oB Nandina, B Tom umucie Nandina domestica; BugoB Nigella, B
toM umcie Nigella sativa; BugoB Sanguinaria, B TOM uMciie Sanguinaria canadensis; BUOB
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Styplophorum, Stylophorum diphyllum, BunoB Thalictrum, B Tom unciie Thalictrum flavum;
BU10B Tinospora, B ToM umciie Tinospora cordifolia; u BupoB Xanthoriza, B Tom uncne Xanthoriza
simplicissima. BeIIIeymoMsSHyThIE CIIeMaIbHO BKIIOYAIOT B Ce0sI MOIMIETITUIABI U3
BBILIEYIIOMSIHYTBIX BUIIOB, U3JI0KEHHBIE B HacTosem fokymenTe B SEQ. ID NO: 59 - SEQ.
ID NO: 115; SEQ. ID NO: 327; SEQ. ID NO: 329; SEQ. ID NO: 330 u SEQ. ID NO: 340.

[0090] BeliieynnoMsiHyThIE peaKIUU BBIIOIHSIOT IIPU YCIOBUSIX, JOTYCKAIOIINX
MpeBpalieHre OEH3UTM30XUHOIMHOBOTO MIPEIIECTBEHHUKA B (R)-peTUKYIIMH WK
npeamecTBeHHUK (R)-peTUKynrHA. Y CI0BUS BKITIOUAIOT B ce0s YCIOBUS in Vivo WJIM in Vitro,
KaK J1ajiee OIMMCBIBAETCS C JOTIOJHUTENIbHBIMU OAPOOHOCTSIMU. Kak mpaBuiio, ycinoBus
JIOTIOJTHUTEIBLHO BKJIIOUAIOT B ce0sl MPUCYTCTBUE BOly U OydepHbIx cpenacTB. Kak npasuio,
JOTIOJTHUTEIBHO MPEyCMAaTPUBAECTCS BOCCTAHOBUTEND /711 0OECIICUEeHHUsT PeaKLn
BOCCTAHOBJIEHUSI, TPUBOSIIEHN K TPEBPAIIEHUIO OKUCIIEHHOTO O€H3WIM30XUHOIMHOBOTO
MpeaIecCTBEHHUKA B (R)-peTUKYIIMH Wi B TIPEAIIECTBEHHUK (R)-peTUKyIMHA.
BoccranoBuTenem MoxkeT ObITh HUKOTUHaMUaAeHUHAMHYKIIeoTu1 (NADH), u cornacHo
JIPYyTMM BapUaHTaM OCYIIECTBIIEHUSI BOCCTAHOBUTEJIEM SIBJISIECTCS
HUKOTUHaMUIaAeHUHIuHYKiteoTua pochatr (NADPH). Kak mpaBuio, 4OTOIHUTEIHHO
BKJIIOUEHBI B PEAKLMIO PEAYKTa3a, CIOCOOHAas BOCCTAHABIUBATH (DEPMEHT, PEBpAIAIOIIHI
OCH3UIM30XUHOJIMHOBOE TPOU3BOIHOE B OKUCIIEHHBIN OCH3WIN30XUHOJIMH, U BOCCTAHOBUTEb.
CornacHo NpeanoYTUTENIbHBIM BApUAHTAM OCYILIECTBIIEHUS PELYKTA30M SIBIISIETCS peIyKTa3a
muroxpoMma P450, criocoOHast BocctanaBmuBaTh CYP450, a BoccranoBuresieM sBisiercss NADH
uim 6osiee npeanoytuteasbHo NADPH.

In vitro cunTe3 (R)-peTukyirHa Wiv nporu3BOoAHBIX (R)-peTuKkynuHa

[0091] B coOoTBETCTBUM C HEKOTOPBIMHU ACIIEKTAMH HACTOAIIETO PACKPBITUS
OEH3UIM30XUHOJIMHOBOE IMPOU3BOIHOE TPUBOISAT B KOHTAKT C KATAJIMTUYECKUMU
koiudectBaMu hepMeHTOB CYP450 1 AKR mpu yCI0BHSIX peaKlyu, TOMYCKAIOIINUX
(bepMEHTATUBHBIN KAaTAIN3 XUMUIECKOTO TIPEBPAIICHUS OSH3MITM30XUHOIMHOBOTO
MIPOM3BOTHOTO MPH YCIOBUSIX in Vitro peakiuuu. [Ipu Takux yCIOBUSIX in Vitro peakiuu
MCXOJIHBIE COCTABIISIOIINE PEAKIMU MPEACTABIISIOT B 00JIee WM MEHEee YUCTo (hopMme U
CMEIIMBAIOT MPHU YCIIOBUSX, KOTOPBIE JOMYCKAIOT MPOTEKAHUE HY>KHBIX XMMUUECKUX peaKIni
B 3HAUUTEILHOM CTeTIeHU. B 3HAUMTENIbHOM CTENeHU YUCThIE POPMBI UCXOTHOTO
OEH3UIM30XUHOJIMHOBOTO MPOU3BOTHOTO MOTYT ObITh TPUOOPETEHBI. (S)-PeTuKyuH npu
HEO0OXOAUMOCTH, HATTPUMED, MOKET ObITh MPpUOOpeTeH (Hanpumep, y Santa Cruz Biotechnology
Inc.) B BUJIe B 3HAUUTEIBHOM CTETIEHU UACTOTO XMMUYECKOT'O COEIMHEHU S, XHMUYECKUM Ty TEM
CUHTE3UPOBAHHOTO U3 COEAMHEHUI PEAIIECTBEHHUKOB, UIIA BBIIEIEHHOTO U3 ITPUPOJIHBIX
MCTOYHHMKOB, B TOM uMcie u3 Papaver somniferum u Ipyrux npecTaBUTeNel CEMENCTB pACTEHUM
Papaveraceae, Lauraceae, Annonaceae, Euphorbiaceae niim Moraceae, cogepaiux Takue
coenunenus. [Ipuemnembie npencraBuTenu Papaveraceae BKItoUaroT B ce0st 0e3 OrpaHUUueHUst
BUJIbI, MpUHAJJIekKamue K poaam Papaver, Corydalis; Chelidonium u Romeria. Takue Buabt
MOTYT OBITh CIIOCOOHBI MPOAYIUPOBATH (S)-PETUKYIIMH, B TOM UMCie 6€3 OrpaHUUEHUS BUIIbI
pacrtenwmii, BbIOpaHHbie U3 BuaoB Chelidonium majus; Corydalis bulbosa; Corydalis cava;
Corydalis ochotenis; Corydalis ophiocarpa; Corydalis platycarpa; Corydalis tuberosa; Papaver
armeniacum; Papaver Bracteatum; Papaver cylindricum; Papaver decaisnei; Papaver fugax;
Papaver oreophyllum; Papaver orientale; Papaver paeonifolium; Papaver persicum; Papaver
pseudo-orientale; Papaver rhoeas; Papaver rhopalothece; Papaver setigerum; Papaver somniferum;
Papaver tauricolum; Papaver triniaefolium u Romeria carica. Xumuaeckuii CMHTES (S)-pETUKYJIMHA
MOKET OBITh OCYIIECTBJIEH C UCMIOIBb30BAHUEM CTAHAAPTHBIX CIIOCOOOB, ONMUCAHHBIX,
HarnpumMmep, B S. Teitel and A. Bross, Journal of Heterocyclic Chemistry 5,825-829, 1968.

[0092] B cooTBeTCTBUH C HACTOSIIIIMM U300pETeHUEM OOJIee WU MEHEe YUCThIe (POPMBI
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(hepMEHTOB MOTYT OBITh BbIACIIEHBI M3 TPUPOIHBIX ICTOUYHUKOB, B TOM YKCIIe 0€3 OrpaHUUYEHUS
u3 Papaver somniferum, Papaver bracteatum u Papaver rhoeas, uin1 OHM MOTYT OBITb ITOJTy4EHBI
PEKOMOMHAHTHO WJIM CUHTETHUeCKH. TakuM oOpa3oM, B HACTOSIIEM JOKYMEHTE, KpOMeE TOT O,
MPEICTABIIEH CIIOCO0 MOTy4YeHus (hepMeHTa, BBIOpaHHOT O U3 rpyIIIbl, cocTosel u3 CYP450
1 AKR wm ux cMecu, nipegycMaTpuBaroIdn

(a) obecrnieueHUE XUMEPHOM IMOCIIEIOBATEIILHOCTH HYKIIGMHOBOM KUCIOTHI, COJIepIKaIlei B
KayecTBe (PYHKIMOHAJIBHO CBSI3aHHBIX KOMITOHEHTOB:

(i) omHy i 00e TOoCIeI0BATEIbHOCTH HYKJIIEMHOBOW KUCIIOTHI, KOJUPYIOIINE OJUH WU
HECKOJIBKO MOJIMIIENTUAOB, BRIOPAHHBIX U3 I'pyIbl, cocrosuier u3 CYP450 u AKR; u

(i1) OJTHY WJIM HECKOJIbKO IMOCIIeIOBATEIbHOCTEH HYKJIIEMHOBOM KMCIIOTBI, CITIOCOOHBIX
KOHTPOJIMPOBATH IKCIIPECCUIO B KIIETKE-XO35MHE;

(b) BBeZIeHHE XUMEPHOM MOCIEA0BATEIILHOCTA HYKJIEMHOBOM KHUCITIOTHI B KJIETKY-XO35IMHA
Y BBIpAIIMBaHKE KIIETKU-XO3SIMHA VIS MTPOAYIMPOBAHMS ITOJIMIIENITUAA, BBIOPAHHOTO U3
rpynusl, cocrosmen 3 CYP450 u AKR; n

(¢) u3BIEUEHUE MOJMIENTH A, BHIOPAHHOTO U3 Tpymibl, cocTosieit u3 CYP450 u AKR, u3
KJIETKM-XO3sIMHA.

[0093] [TocnenoBaTeIbHOCTh HYKJIEMHOBOM KUCIIOTHI MOXKET OBITh MOJyUYeHa U3 JTI000r0
IMPUPOJHOTO UICTOUYHHUKA, HATIPUMED, PACTUTEIIBHOTO UCTOYHUKA, COAEPIKAIIETO TaKUE
nocieaoBaTebHOCTU. [IpeAnouTuTeNnbHbIe PACTUTENIbHBIE ICTOYHUKH BKITIOUAIOT B ce0s
BUJIbI Papaver, B Tom uucrie, Papaver somniferum, Papaver rhoeas u Papaver bracteatum; Buibl
Argemone, B TOM uMciie Argemone mexicana; BuAbl Berberis, B Tom uucie Berberis thunbergii;
BU bl Corydalis, B ToM umncie Corydalis chelantifolia; Buabl Chelidonium, B ToM uucie,
Chelidonium majus; Buabl Cissampelos, B ToM unciie Cissampelos mucronata; Busisl Cocculus,
B ToM unciie Cocculus trilobus; Buabr Corydalis, B Tom unciie Corydalis chelantifolia; BuabI
Glaucium, B Tom umucie Glaucium flavum; Buabsr Hydrastis, B ToM urcie Hydrastis canadensis;
BubI Jeffersonia, B Tom umcne Jeffersonia diphylla; Bune1 Mahonia, B Tom uucine Mahonia
aquifolium; BuaBI Menispermum, B TOM uuciie Menispermum canadense; Buabsl Nandina, B TOM
yuciie Nandina domestica; Bunsl Nigella, B Tom umcite Nigella sativa; Buapl Sanguinaria, B TOM
yucie Sanguinaria canadensis; BuabI Styplophorum, Stylophorum diphyllum, Buasr Thalictrum,
B ToM unciie Thalictrum flavum; Buasl Tinospora, B Tom yucie Tinospora cordifolia; u BUabI
Xanthoriza, B ToM umnciie Xanthoriza simplicissima. B orHomennu CYP450 nocnenoBaTenbHOCTH
HYKJIEMHOBOM KMCJIOTbI, MOJTy4Ya€MbI€ WJIU TTOJTYUYEHHbBIE U3 BBILLICYTTOMSIHY ThIX BUJIOB PACTEHMI,
BKJIIOYAIOT B c€04 MOCIEI0BATEIbHOCTh HYKJIEMHOBOM KUCIIOTHI, M3710KeHHYI0 B SEQ. ID
NO: 116 - SEQ. ID NO: 218; SEQ. ID NO: 324 u SEQ. ID NO: 337. B orHomiennn AKR
MOCJIEAOBATEIILHOCTH HYKJIEMHOBOW KHCIIOTBI, ITOJIyYa€MBbIE WU ITOJIyYEHHBIE U3
BBIIICYTTOMSIHYTHIX BUJIOB PACTE€HUM, BKIIOUAIOT B C€0S MOCIIE0BATEIbHOCTh HYKJIEMHOBOM
KUCIIOThI, u3i10keHHYI0 B SEQ. ID NO: 1 - SEQ. ID NO: 58; SEQ. ID NO: 326; SEQ. ID NO:
328 u SEQ. ID NO: 339. CornacHo cieayomuM NpeAnoYTUTEIbHBIM BapUaAHTAM
OCYIIECTBJICHUSI MOXKET OBITh UCITOJIb30BaHA MOCIEI0BATEIbHOCTh HYKJIEUHOBOM KUCIOTHI,
KOAMpYoLas HaTypajabHbIi nonunentu ciusHusg u3 CYP450 u AKR, B ToM uucie
MOCJIE0BATEIILHOCTh HYKJIEMHOBOM KUCIIOTHI, U3JI0’)KEHHAsI B HACTOAIIEM JOKyMeHTe B SEQ.
ID NO: 322.

[0094] BeipammBaHue KIETOK-XO351€B MPUBOAUT K TPOAYLUPOBAHUIO ITOJIMIIEIITUIOB
CYP450 u/umu AKR. 3aTeM MOIMIENTHABI MOTYT OBITh U3BJICUEHBI, BBIJICJIEHBI U OTACICHBI
OT JIPYTMX KOMIIOHEHTOB KJIETKU-XO3SIMHA PSIIOM PA3JIMYHBIX METOJIMK OYUCTKU O€JIKa, B TOM
YHUCIIe, HallpUuMep, MOHOOOMEHHas XpoMaTorpadusi, SKCKITI03MOHHAs XpoMaTorpadus,
adunaaas XpoMaTorpadus, xpomaTorpadus ¢ ruapoGoOHBIM B3aUMOICHCTBUEM, OOpAIIIEHHO-
dazoBas xpomartorpadus, reb-GuiabTpanus u T.10. JJonoJHUTeIbHOE 00111ee PYKOBOACTBO
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B OTHOIIIEHUM OYMCTKH OEJIKOB MOXKHO HalTH, Harmpumep, B Cutler, P. Protein Purification
Protocols, Humana Press, 2004, Second Ed. Takum o6pa3omM, MOTYT ObITh TTOJTyUYEHbBI B
3HAYMTEJIbHOW CTeNEHU YUCThIe mpenapaThl noaunentuaoB CYP450 n/umn AKR.

[0095] B cooTBETCTBHM C HACTOSIIUM M300peTeHNEM OEH3UITN30XUHOIMHOBOE TPOU3BOTHOE
MPUBOSAT B KOHTAKT C KATAIMTUIECKUMH KOJIMYECTBAMU OJTHOTO WJIM HECKOJIBKUX (PEPMEHTOB
CYP450 u AKR mpu yclIoBUsIX peaKIyu, TOMYCKAONUX (hepMEHTATUBHBIN KaTaIn3
XUMHUYECKOTO MTPEBPAIICHHS] OCH3UIU30XUHOIMHOBOIO TPOU3BOAHOTO. COrlacHO
MPEANOYTUTEIBHBIM BAPUAHTAM OCYILECTBIIEHUS] CPEICTBA IPUBOISIT B KOHTAKT JPYT C
JPyrOM U CMEIIMBAIOT ¢ 00pa3zoBaHueM cMecd. COorjiacHoO MpearoYTUTEIbHBIM BApUaHTaM
OCYILIECTBJIEHUSI CMECBHIO ABJISIETCS BOJHAS CMECh, COZEpXkKallas BOAY U, KpOME TOrO,
HE00s13aTeNIbHO JOTIOJIHUTEIbHBIE CPEACTBA IS 00JIeryeH st pepMEeHTATUBHOTO KaTaau3a,
B TOM 4ucIie OydepHbIe cpecTBa, coi, pH-Moaudumupyromme cpeacrsa. Kak ynmomsHyTo
BBIIIIE, OCOOEHHO MPEANOYTUTEIIHLHBIM SIBIISIETCS] TO, YTO PEAKIIMOHHASI CMECH COJIEPKUT
NADPH u peaykra3y. Peakuust MoxeT ObITh OCYLIECTBJIEHA B AUAINIA30HE PA3IMUHBIX
temnepatyp. CortacHO MpearouTUTEIbHBIM BApUaHTaM OCYILIECTBIICHUSI PEAKIUIO BHITOTHSIIOT
npu Temneparype ot okoJio 18°C no oxosio 37°C. I1o 3aBepiieHud in vitro peakiuu (R)-
PETUKYJIVH WK IPEAIIeCTBEHHUK (R)-peTUKyIMHA MOKET OBITh MOJIyYeH B O0Jiee UM MEHEee
yucToit hopme.

In vivo cunTes (R)-peTukynvHa wim npenmecrseHHUKa (R)-peTukynnaa

[0096] B cooTBETCTBUM C HEKOTOPBIMU ACIIEKTAMHU HACTOSAIIETO PACKPBITUS
OEH3UIM30XUHOJIMHOBOE MPOU3BOIHOE IPUBOJSAT B KOHTAKT C KATAJIMTUYECKUMHU
KOJIMYECTBAMM OJTHOT'O MJTU HECKOJIbKUX M3 (hepMeHTOB CYP450 u AKR 1pu yCII0BUSX peakiyy,
JOMyCKAIouUX (PepPMEHTATUBHBIN KaTalIM3 XUMUUECKOTO IIPEBPAICHHUS
OEH3WIM30XUHOJIMHOBOTO IMPOU3BOIHOTO IIPH YCIIOBUSIX in Vivo peakiuu. [Tpu Takux ycrnoBusx
in vivo peakiuu XUBbIE KJIETKH MOAU(MUIMPYIOT TaK, YTO OHU MPOAYyIMPYIOT (R)-peTUKyIMH
WM nipeamecTBeHHUK (R)-petukynuHa. CoriiacHO HEKOTOPbIM BapUaHTaM OCYIIECTBIICHHUS
KUBBIMH KJIETKAMU SIBJISTIOTCSI MUKPOOPTaHU3MBbI, B TOM 4KCIie OaKTepUaTbHbIE KJIETKU U
rprOKoBbIe KiIeTKH. COTJIACHO APYTUM BapUaHTaM OCYIIECTBIICHUS )KUBBIMH KJIIETKAMU
ABJISIOTCS KJIETKM MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM UHCJIE KJIETKU PACTEHUH, U KYJIBTYD
PACTUTEIBHBIX KIIETOK.

[0097] CortacHO OJTHOMY BapHAHTY OCYIIIECTBIIEHUS], YUTOOBI ObITH BHIOPAHHBIMU B KAUECTBE
KJIETOK-XO35€B, KUBbIE KJIETKU JOJIKHBI ObITh HECTIOCOOHBIMHU B €CTECTBEHHBIX YCITOBUSIX
MPOIYyLUMPOBATE OEH3UIM30XUHOIMHOBOE IPOU3BOIHOE, (S)-PETUKYJIMH, TPEAIIECTBEHHUK
(R)-petuxynuna uiu (R)-petukyivH. CorjlacHO IpyroMy BapyuaHTy OCYIIEeCTBICHUS KJI€TKH-
X035€Ba B €CTECTBEHHBIX YCIOBUSIX CIIOCOOHBI MPOIYIUPOBATH (S)-pETUKYIIUH UITU
OEH3WIM30XUHOJIMHOBOE MPOU3BOIHOE, HO HE (R)-peTUKYIMH WM Mpe/iiecTBeHHUK (R)-
PETUKYJIMHA, T.€. KJIETKH B €CTECTBEHHBIX YCIOBHUSX HE CTIOCOOHBI BBITIOIHATH PEAKIUIO
snumepu3anuu (S)-snantuomepa B (R)-snantuomep. CorjaacHo Apyromy BapuaHTy
OCYIIECTBJICHUS KJIETKHU CIIOCOOHBI TPOAYUMPOBATH OCH3UIM30XUHOJIMHOBOE IMTPOU3BOIHOE
Wi (S)-peTukyiuH U (R)-petukynus nim npeamectseHHUK (R)-petukyimna, Ho yposHH (R)
-PETUKYJIMHA WIM IpeALIecTBEHHUKA (R)-peTUKYIIMHA HUXKE JKellaeMbIX, a YpOBHHM (R)-
PETUKYJIMHA UJY ITPEAIIEeCTBEHHUKA (R)-pEeTUKYIJIMHA MOLYJIMPOBAHBI OTHOCUTEIIBHO YPOBHEHN
B HeMOAU(UIMPOBAHHBIX KIIeTKaX. Takue KJIeTKH BKITIOUArOT B ce0st 0€3 OrpaHUUeHUSI KJIETKH
OGaxTepuil, POXOKeH, IPYTUX TPUOKOB, KJIETKH PACTEHUI WM KJIETKH )KUBOTHBIX.

[0098] s nponyumpoBaHus (R)-peTuKyIvMHa Win peaiecTBeHHMKa (R)-peTukynuHa
JIOTIOJTHUTEIBHO B HACTOSIIIIEM JOKYMEHTE MpeICTaBjIeH criocod nmonyueHus (R)-peTukyauHa
WIM peaecTBeHHUKa (R)-peTukynuna, mpeaycmMaTpuBaromii

(a) obecrieyeHre XUMEPHOH MOCIEeI0BATEIbHOCTH HYKJIEMHOBOM KUCIIOTHI, COAEPIKAIICH B
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KauecTBe (YHKIMOHATIBHO CBSI3AHHBIX KOMIIOHEHTOB:

(1) mepByIO MOCIEA0BATEIBHOCTh HYKJIEMHOBOM KUCIOTHI, KOAUPYIOLIYIO ITOJIUIIETITU
CYP450;

(11) BTOpPYIO MOCIIETOBATEIILHOCTD HYKJIIEMHOBOW KUCIIOTBI, KOJWPYIOLIYIO IOJIUIIENITHLT
AKR; un

(iii) OJTHY MJIM HECKOJIBKO MOCIIEIOBATEIIbHOCTEM HYKIICMHOBOM KUCIIOTHI, CITIOCOOHBIX
KOHTPOJIMPOBATH 3KCIIPECCUIO B KIIETKE-XO35IMHE;

(b) BBeneHrEe XMMEPHOW MOCTIEA0BATEIBHOCTH HYKJIEMHOBOW KUCIIOTHI B KJIETKY-XO31HA
Y BBIPALLIMBAHME KIIETKU-X03siMHA U151 mpoayuupoBanusa CYP450 u AKR, a taxxe st
npoayudpoBanud (R)-peTukysiMHa wiv npeanecTBeHHuKa (R)-peTukynuna; u

(c) uzBneuenue (R)-peTukynmHa WK npeaecTBeHHuKa (R)-petukynmna.

[0099] CornacHo peAnOYTUTENIBHBIM BapUaHTAM OCYIIIECTBIICHUS ITepBas U BTOpast
MIOCIIE0BATEIbHOCTA HYKJIEMHOBOM KUCITOTHI (DYHKIIMOHAIBLHO CBSI3aHBI 7151 TPOAYLMPOBAHKS
noymnenTtuaa ciusiaus, coaepxkamero CYP450 u AKR.

[0100] Kpome Toro, mpeacTaBieH cnoco0 mojaydeHus (R)-peTukynuHa uiu
NpeaiecTBeHHrKa (R)-peTukynvaa, npenycMaTpruBaroni

(b) obecrnieueHue nepBoO XMMEPHOM MOCIIEI0BATETbHOCTH HYKJIEMHOBOMN KHUCIIOTHI,
cozepxaniel B KauecTBe (PyHKIMOHAIBHO CBSI3aHHBIX KOMIIOHEHTOB - IIEPBYIO
IIOCJIEN0BATENBHOCTD HYKJIIEMHOBOM KUCIOTHI, Koaupyroutyto nojumnentug CYP450, v nepByro
MOCIIE0BATENIbHOCTh HYKJIEMHOBOM KUCIOThI, KOHTPOJMPYIOUIYIO SKCIIPECCUIO TTIEPBOM
IIOCIIEA0BATEIIBHOCTH HYKJIIEMHOBOW KUCIIOTHI B KJIETKE;

(c) obecrieueHMEe BTOPOI XMMEPHOI MOCIEA0BATEIBHOCTH, HYKJIEMHOBOW KUCIOTHI,
cozepxkalier B KauecTBe (PyHKIMOHAIBHO CBSI3AHHBIX KOMIIOHEHTOB - BTOPYIO
IIOCIIEA0BATENIbHOCTh HYKJIEMHOBOM KUCIIOTHI, Koaupyomyto noymnentug AKR, u BTopyro
MOCIIEA0BATENIbHOCTh HYKJIEMHOBOM KUCIIOThI, KOHTPOJIMPYIOUIYIO 3KCIIPECCUIO0 BTOPOW
ITOCIIEA0BATEIIBHOCTH HYKJIIEMHOBOW KUCIIOTHI B KIIETKE;

(c) BBeieHUE MIEPBOM U BTOPOW XUMEPHBIX MMOCIIE0BATEIbHOCTEN HYKIIEMHOBON KUCTIOTHI
B KJIETKY-XO35IMHA U BBIpAIIUBAHUE KIIETKU-X0351MHa I npoayuupoBanus CYP450 u AKR,
a Takxe U1 npoayuupoBanus (R)-petukyinvHa vy npeauectBeHHUKA (R)-peTukynuna; u

(d) uzBneuenue (R)-petukynrHa Uiy npeamecTBeHHUKa (R)-peTukynuHa.

[0101] CornacHo NpearnouTUTEIbHBIM BApUAHTAM OCYIIIECTBJIEHHUS MTOCIEA0BATEIbHOCTH
HYKJIEMHOBOM KUCITOTHI, Koaupytomue CYP450 u AKR, BeIOpaHbI U3 MOCIIEI0BATEILHOCTEM
HYKJIEMHOBOW KUCIIOTHI, Kopupyrommx CYP450 u AKR, nonydaembIX Wiy IOJIyYEHHBIX U3
Papaver somniferum 1 Apyrux npeacraBuTelien cemeiictsa pactenui Papaveraceae, Lauraceae,
Annonaceae, Euphorbiaceae ninu Moraceae, coaepKalyx Takue COeIMHEHHUS, [TPU
HeoOxonuMocTu. [TpueMiemble npeacraBuTenu Papaveraceae BKIIIOYAIOT B ce0s 6e3
OrpaHUYEHMS BUIIbI, IpUHALJIexKaue K pogam Papaver; Corydalis; Chelidonium u Romeria.
Takue BUABI MOTYT OBITH CHOCOOHBI MPOAYLMPOBATH (R)-peTUKYIIMH, B TOM uKcie 0e3
OrpaHUYECHMS BUJBI pacTeHui, BeIOpaHHbIe u3 BUI0B Chelidonium majus; Corydalis bulbosa;
Corydalis cava; Corydalis ochotenis; Corydalis ophiocarpa; Corydalis platycarpa; Corydalis
tuberosa; Papaver armeniacum; Papaver Bracteatum; Papaver cylindricum; Papaver decaisnei;
Papaver fugax; Papaver oreophyllum; Papaver orientale; Papaver paeonifolium; Papaver persicum;
Papaver pseudo-orientale; Papaver rhoeas; Papaver rhopalothece; Papaver setigerum; Papaver
somniferum; Papaver tauricolum; Papaver triniaefolium u Romeria carica. CoriacHo 0cOGeHHO
MIPEANIOYTUTEIIBHBIM BAPUAHTAM OCYLIECTBIIEHUS [IOCIIEN0BATEIIBHOCTA HYKIIEMHOBOW KUCIIOTBI,
koaupyromure CYP450 u AKR, SBIISIOTCS OCIEA0BATEIBHOCTSIMUA HYKJIEMHOBOM KUCIIOTHI,
BBIOPAHHBIMHU U3 TIOCIIEIOBATEILHOCTEN HYKIIEMHOBOM KUCITOTHI, Kogupytomux CYP450 u
AKR, nosyyaembIxX wim nosny4yeHHsbIX U3 Papaver somniferum, Papaver bracteatum u Papaver
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rhoeas. CornacHoO ciaeAyrouuM MPeanoYTUTEIbHBIM BApUAHTAM OCYIIECTBIIEHUS] OQHA U3
IIOCIIE0BATEIIBHOCTEN HYKIIEMHOBOW KUCIIOTHI, Koaupyromux CYP450, n3noxeHHbIl B
HacrosieMm gokymenTe B SEQ. ID NO: 116 - SEQ. ID NO: 218; SEQ. ID NO: 324 u SEQ. ID
NO: 337. CornacHo NpeAno4YTUTEIbHBIM BApUAHTaM OCYILECTBIIEHUS ITOCIIEA0BATEIBHOCTBIO
HYKJIEMHOBOM KUCIIOTHI, Koaupyromed AKR, gaBiseTcs oqHa U3 1ociea0BaTelIbHOCTEN
HYKJIEMHOBOM KUCITIOTHI, Koaupytomas AKR, n3n0xkxeHHy10 B HacToseM J10KkyMeHTe B SEQ.
ID NO: 1 - SEQ. ID NO: 58; SEQ. ID NO: 326; SEQ. ID NO: 328 u SEQ. ID NO: 339. CornacHo
CJIEIYIOIUM OCOOEHHO MPEANOUYTUTEIbHBIM BApUAHTAM OCYIIIECTBIICHUS
IIOCIIEA0BATEIIBHOCTSIMU HYKJIIEMHOBOM KUCITOTBI, Kogupyrommmu CYP450 u AKR, saBisroTcs
MOCJIeI0BATEIbHOCTH HYKJIEMHOBOW KUCIIOTBI, CIIOCOOHBIE TPOAYLUMPOBATH MOJIUITETITH]T
cmusinust CYP450-AKR, B ToM unciie 6€3 orpaHudeHUs ITOCIeA0BATEeIbHOCTD, U3JI0KCHHAS
B SEQ. ID NO: 322.

[0102] B cooTBETCTBHMU C HACTOSIIIMM M300pETEHUEM TTOCIIEI0BATEILHOCTh HYKIIEMHOBOM
kucoTsl, kogupyromas CYP450 u AKR, CBA3BIBAETCS C OCIIEI0BATEIBHOCTBIO HYKIIEMHOBOM
KHUCIIOTBI, CITOCOOHOM KOHTPOIMPOoBaTh 3KcIpeccrto CYP450 u AKR B kiteTke-X03sIMHE.
CiienoBaTenbHO, HACTOSIIEE PACKPBITUE TAKKE OTHOCUTCS K ITOCIIEI0BATEIbHOCTH
HYKJIEMHOBOM KUCTOTHI, Konupytoieit CYP450 u AKR, cBsI3aHHOM € TPOMOTOPOM, CITOCOOHBIM
KOHTPOJIMPOBATH IKCIIPECCUIO B KiIeTKe-X03s1uHe. [locnenoBaTeTbHOCTH HYKIIEMHOBOW
KHUCIIOThI, CIIOCOOHBIE KOHTPOJIMPOBATH FKCIIPECCUIO B KIIETKAX-X035€BAX, KOTOPhIE MOTYT
OBITH UCIIOIB30BAHBI B HACTOSIIEM JIOKYMEHTE, BKIIIOUAIOT B ce0s1 TF0OOM TPaHCK PUITIMOHHBIN
IIPOMOTOP, CITIOCOOHBIN KOHTPOJIUPOBATH 3KCIPECCUIO MOJIMIIENITUAOB B KIETKAX-X035€Bax.
Kak nmpaBuio, mpoMOTOPBI, OITYYEHHbIE U3 OAKTePUATBHBIX KJIETOK, UCTIOJIB3YIOT ITPU 0OTOOpE
OaKTEepPUM-XO3SIMHA B COOTBETCTBUU C HACTOSIIUM U300pETEHUEM, TOT1a KaK TPUOKOBBII
MIPOMOTOP OyIyT UCTIOIB30BATH ITPU OTOOPE FPUOKOBOTO XO35IMHA, PACTUTENbHBIN TPOMOTOP
OyIyT UCTIOJIB30BATH ITPU OTOOPE PACTUTENILHOM KIIETKH, U T.J1. J|OTTOTHUTEIbHBIE 3JIEMEHThI
HYKJIEMHOBOW KHUCJIOTBI, CIIOCOOHBIE OBITh 3JIEMEHTAMHU, KOHTPOJMPYIOLIMMH 3KCITPECCUIO B
KJIETKE-XO35IMHE, BKIIIOUAIOT B C€0sl TPAHCKPUITIIMOHHBIE TEPMUHATOPHI, IHXAHCEPHI U T.I1.,
BCE U3 KOTOPBIX MOT'YT ObITh BKJIFOYEHBI B XUMEPHBIE I1OCIIEA0BATEIbHOCTH HYKJIEMHOBOW
KHUCIIOTBI B COOTBETCTBUM C HACTOSIIIIUM pacKkpbITheM. CriequanucTam B JaHHOM 001acTu
OyIeT MOHSTHO, YTO (PYHKUHMOHAIHHOE CBA3BIBAHME ITOCIIEIOBATEIbHOCTEN HYKIEUHOBOM
KHUCIIOTBI BKJIIOUAET B c€0s1 CBSI3bIBAHUE IPOMOTOPOB U MOCIIEI0BATEIBHOCTEHN, CITIOCOOHBIX
KOHTPOJIMPOBATH IKCIIPECCUIO, [IJ11 KOJUPOBAHUS MOCIIEA0BATEIbHOCTEN B 5'-3' HAIIpaBIIEHUU
TPAHCKPUIILUH.

[0103] B cOOTBETCTBUM C HACTOSIIMM PACKPBITUEM XUMEPHbBIE MOCIEA0BATEILHOCTH
HYKJIEMHOBOW KHUCIIOTBI, COJIEPXKAIINE TPOMOTOP, CTOCOOHBIN KOHTPOJIMPOBATD IKCIIPECCUIO
B KJIETKE-XO35MHE, CBI3AHHBIN C IOCIIEA0BATEIBHOCTHIO HYKJIIEMHOBOM KHCIIOTBI, KOAUPYIOIIEH
CYP450 u AKR, MOTryT OBITh BCTPOEHBI B PEKOMOMHAHTHBIN BEKTOP IKCIPECCUU, KOTOPBIH
00ecreunBaeT XOPOUIYIO KCIPECCUIO B KIIeTKe-Xx03siMHe. Clie10BaTENIbHO, HACTOSIIIEE
PACKpPBITHE BKJIIOUAET B ce0s1 peKOMOMHAHTHBIN BEKTOP KCIIPECCUU, COJIEPKAIIUIA B KAUeCTBE
(YHKIMOHATIBHO CBSA3aHHBIX KOMIIOHEHTOB:

(i) moCIe10BATETbHOCTh HYKJIIEMHOBOM KMCIIOTBI, CIIOCOOHYIO KOHTPOJIMPOBATH 3KCIIPECCUIO
B KJIETKE-XO35UHE; U

(i1) mocIea0BaTENBHOCTh HYKJIEMHOBOM KUCIOTHI, Koaupytomy CYP450, rae BeKTop
3KCIPECCUU MTPUEMIIEM JIJIS1 IKCIIPECCHUU B KIIETKE-XO35IMHE.

[0104] Hacrosiiee packpbITUE BKIIOYAET B c€0s1 pEeKOMOMHAHTHBINA BEKTOP 3KCITPECCHH,
cojepkalluii B KauecTBe (PyHKUMOHATIBHO CBSI3aHHBIX KOMIIOHEHTOB:

(i) mocIe10BaTEIbHOCTD HYKJIIEMHOBOM KMCIIOTBI, CIIOCOOHYIO KOHTPOJIMPOBATH IKCITPECCUIO
B KJIETKE-XO35MHE; U
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(i1) moCcnea0BaTEIbHOCTh HYKJIEMHOBOM KUCIIOTHI, Koaupyroiyo AKR, riie BeKTop
9KCIPECCUM TTPUEMIIEM IS IKCIIPECCHUU B KIIETKE-XO35IMHE.

[0105] Kpome Toro, HacTosIee pacKpbITHE BKIOYAET B ce0s1 peKOMOMHAHTHBIN BEKTOP
9KCIIPECCUH, COJIEPXKAIINMI B KauecTBE (PYHKUMOHAIHHO CBSI3aHHBIX KOMITIOHEHTOB:

(i) mocIe10BaTETbHOCTh HYKJIIEMHOBOM KMCIIOTBI, CIIOCOOHYIO KOHTPOJIMPOBATH IKCIIPECCUIO
B KJIETKE-XO35UHE; U

(i1) mocIIeI0BATENBHOCTh HYKIIEMHOBOM KUCIOTHI, Koaupyromyto CYP450 u AKR,

[I€ BEKTOP 3KCIIPECCUM MTPUEMIIEM JJIS1 IKCIIPECCUU B KJIETKE-X0351MHE. TepMUH
"IIPUEMIIEMBII 1T SKCIIPECCUM B KIJIETKE-XO35IMHE" O3HAYAET, YTO PEKOMOWHAHTHBIN BEKTOP
3KCIIPECCUU COACPKUT XMMEPHYIO ITOCIIEN0BATEIBHOCTD HYKJIEMHOBOW KMCIIOThI B COOTBETCTBUU
C HACTOSIIIMM PACKPBITHEM, CBSI3AHHYIO C TeHETUYECKUMH 3JIEMEHTAMU, HEOOXOTMMBIMHU IS
JTOCTUKEHUSI SKCIIPECCUU B KIIETKe-X035MHe. [ eHeThueckue 3J1eMeHThI, KOTOPbIE MOTYT OBbITh
BKJIIOUEHBI B BEKTOP IKCIIPECCUU B 3TOM OTHOIIICHUH, BKIIFOYAIOT B cebst 00/1acTh
TPAHCKPUIIIMOHHON TEPMUHALMH, OJTHY UJIM HECKOJIBKO ITOCIEN0BATEIIbLHOCTEN HYKIIEMHOBOMN
KHUCIIOTBI, KOJIMPYIOIIUX MAapKEPHBIE TE€HBI, OJTHY UM HECKOJIBKO TOUEK Hayaja peruiuKaluu
u T.11. COINIaCHO MPEeANOYTUTEIbHBIM BApUAHTAM OCYILECTBIIEHUS BEKTOP IKCIIPECCUU
JTIOTIOJTHUTEIBHO COAEPKUT T€HETUUECKHUE 3TIEMEHThI, HEOOXOAUMBbIE /17151 BCTPAUBAHUS BEKTOPA
WJIM €T'0 YaCTU B TEHOM KIIETKU-XO351MHA, HAIIPUMED, €CII UCTIOJIb3YIOT PACTUTEIBHYIO KIIETKY-
XO0351MHA, IT0CIIEA0BATEIBHOCTH JIEBOI'O U [IPABOTO ITOrPaHUUHBIX Yy4acTKOB T-DNA, KkoTOopbIe
00JIeryaroT BCTpauBaHKe B SJIEPHBIA T€HOM PACTEHMUS.

[0106] B coOTBETCTBUM € HACTOSAIIMM PACKPBITUEM BEKTOP IKCIIPECCUNA MOKET
JIOTIOJTHUTEIBHO CO/IEPKAaTh MapKepHbIN TeH. MapKepHbIe reHbl, KOTOPbIE MOTYT OBbITh
UCTIOJIb30BAHbBI B COOTBETCTBHUHU C HACTOSIIUM PACKPBITHEM, BKIIIOUAIOT B Ce0sI BCE TEHBI,
KOTOPBIE MTO3BOJISIOT OTIMUUTH TPAHCHOPMUPOBAHHBIE KIIETKUA OT HETPAHCPOPMUPOBAHHBIX
KJIETOK, B TOM YMCJIE BCE CEJICKTUPYEMbIE U OTOMpaeMble MapKepHbIe reHbl. MapKepHbIM
TE€HOM MOXET ObITh MapKep YCTOHUMBOCTH, TAKOW KaK MAPKEP YCTONUMBOCTH K AaHTUOMOTUKAM,
HanpuMep, K KAHAMUIMHY WK aMITUIWUIMHY . OTOMpaeMblie MapKepbl, KOTOPBIE MOTYT OBITh
UCTIOJIb30BAHBI T UICHTU(DUKALMHA TPAHC(HOPMAHTOB IMMYTEM BU3yIBHOTO OCMOTDA,
BKJItOUAIoT B ce0s B-rimokyponuaasy (GUS) (matentsl CLLIA NeNe5268463 1 5599670) u
3eneHbId QuryopecueHTHbIN O6eok (GFP) (Niedz et al., 1995, Plant Cell Rep., 14: 403).

[0107] OnHOM KIETKON-XO3SIMHOM, KOTOPYIO OCOOEHHO y100HO MOKHO UCIIOJIb30BATh,
sBisieTcs Escherichia coli. [Tomydyenue BekTopoB E.coli MOXeT OBITH BBITIOJTHEHO C
VCIIOJIB30BAHUEM IIMPOKO U3BECTHBIX METOAMUK, TAKUX KAK PACILEIUICHUE PECTPUKTA3AMH,
JIUTUPOBAHMUE, refb-3iekTpodopes, cekBeHupoBanue JJHK, nonrmepasnas nennas peakuus
(PCR) u npyrue Mmetoapbl. J{oCTyNeH IUPOKUI Psii KIIOHUPYIOIIUX BEKTOPOB JIJIs1 BBIIIOJTHEHUS
HEOOXOIMMBIX CTaIUM, TPEOYyEMBIX 715 TOJIYYEHUSI PEKOMOUHAHTHOT O BEKTOPA IKCIIPECCUM.
Cpeau BEKTOPOB C peINIMKANMOHHOM cucTeMoit, pyHkimonupytoiieii B E. coli, umerorcs
BEKTODBHI, Takue Kak pBR322, cepun pUC BekTOpOB, cepun M 13 mp BekTOpOB, pBluescript u
T.1. Kak npaBuiio, 3Tv KIOHUPYIOIIIKME BEKTOPBI COAEPKAT MapKep, MO3BOJISIOMIUN OTOOP
TpaHchOPMUPOBAHHBIX KJIeTOK. [locieqoBaTeIbHOCTH HYKJIGMHOBOM KUCIOTHI MOTYT OBITH
BBEJICHBI B 3TU BEKTOPBI, 4 BEKTOPHI MOTYT OBITH BBeAieHHI B E. coli myTem nmoayueHus
KOMIIETEHTHBIX KJIETOK, 3JIEKTPOIIOPALMH I C UCIIOJIb30BAHUEM JIPYIUX METOI0B, XOPOLIO
W3BECTHBIX CIELUAaIUCTY B JaHHOM 001actu. E. coli MoxeT ObITh BeIpallieHa B IpUEMIIEMOMN
cpene, B ToM uucie 6e3 orpanndenus cpeae Jlypua-bepranu, u cobpana. PekomOrHaHTHbBIE
BEKTOPBI IKCITPECCUM MOTYT OBITH JIETKO U3BJICUECHBI U3 KIIETOK IIPH COOPE U TM3UPOBAHUU
KJIeTOK. JlonosiHuTeIpHOE 00111ee PYKOBOJICTBO B OTHOIIIEHUH MTOTYyYEHUS! PEKOMOMHAHTHBIX
BEKTOPOB U BbhIPAILIMBAHUS] PEKOMOWHAHTHBIX OPraHU3MOB MOKHO HANTH, HAIPUMED, B
Sambrook et al., Molecular Cloning, a Laboratory Manual, Cold Spring Harbor Laboratory Press,
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2001, Third Ed.

[0108] 1omOJHUTETBHO BKIIFOUEHA B HACTOSIIEE PACKPBITUE KIIETKA-XO35IMH, T/I€ KJIETKA-
XO35IMH COJEPKUT XMMEPHYIO IMOCIIEN0BATEIILHOCTh HYKJIEMHOBOM KUCIIOTBI, COAEPKALLYIO B
KadyecTBe (DyHKIMOHAJIBHO CBA3AHHBIX KOMIIOHEHTOB, OJHY WJIM HECKOJIBKO
MOCIIE0BATENIbHOCTEN HYKIIEMHOBOW KUCIIOTHI, KOJMPYIOINUX OJUH UIIM HECKOJIBKO
MOJIUTIENTUAOB, BEBIOPAHHBIX U3 TPYIIIbI, cocTosiie u3 CYP450 u AKR. Kak ynomsiHyTO
BBIILIE, KJIETKOM-XO3MHOM MPEANOUYTUTEIBHO ABIISIETCS KIIETKA-X0341H, HECIOCOOHAas B
€CTECTBEHHBIX YCIOBUSIX TPOAYIMPOBATH OCH3UIM30XUHOJIMHOBOE MTPOU3BOIHOE, (S)-
peTukyiIuH UM (R)-peTHKyIvH wim npeamecTBeHHUK (R)-petukynuHa. CoriiacHo Ipyromy
BAapUAHTY OCYIIIECTBJIEHUS KJIIETKA-XO35MH B €CTECTBEHHBIX YCIIOBUSIX CIIOCOOHA MPOAYLMPOBATH
(S)-peTUKyYIMH U OEH3UITM30XUHOJIMHOBOE MTPOU3BOAHOE, HO HE (R)-peTUKyIMH UIn
npeamecTBeHHUK (R)-petukynuHa. CorjlacHO IpyroMy BapUaHTy OCYIIECTBIICHMS KJIE€TKa-
XO03SIMH CIIOCOOHA MPOAYIUPOBATh OEH3UIM30XHUHOJIMHOBOE IIPOU3BOIHOE, (S)-pPEeTUKYIIUH,
i (R)-petuxkyiug, wim npeauectBeHHUK (R)-peTrkynuHa, Ho ypoBHHU (R)-peTukynuHa uinu
peauecTBeHHMKA (R)-peTUKYIIMHA HUXKE KEJTAaeMbIX, a YPOBHHU (R)-peTuKyMHa wuiu
IIpeaIeCTBEHHNUKA (R)-peTuKymHa Mooy IMpOBaHbl OTHOCUTENIBHO yPOBHEH (R)-peTukyimnHa
WM mpeamecTBeHHUKa (R)-peTUKyIrMHa B HATUBHBIX HEMOIM(DUIMPOBAHHBIX KIETKAX.
CortacHO BapyaHTaM OCYILECTBIICHUS, [JI€ KJIETKU HE CIIOCOOHBI B ECTECTBEHHBIX YCIOBHUSAX
MPOAYLUUPOBATH (S)-PETUKYJIUH WM OCH3UIN30XHHOJMHOBOE IMTPOU3BOTHOE, (S)-PETUKYIIUH
WK OEH3UIIM30XUHOJIMHOBOE MTPOU3BOIHOE MOTYT OBITh OOECIIeUeHbI KJIETKAM KaK 4acTh
KJIETOUYHOM pOoCcTOBOM cpeabl. COTIIACHO IPYTUM BapUaHTAaM OCYIIECTBIICHMS], I/I€ KJIIETKU HE
CIIOCOOHBI B €CTECTBEHHBIX YCIOBUSIX MPOAYLIUPOBATH (S)-pETUKYIIMH WU
OEH3UITN30XUHOJIMHOBOE POU3BOTHOE, MOXKET OBITH OOECIIEYEHO COSTMHEHNME ITPE/IIIIECTBEHHUK
(S)-peTuKyIMHA UM OEH3UIM30XUHOJIMHOBOT'O MTPOU3BOAHOI0, KOTOPOE MOXKET OBITh
MIPEeBPAIICHO KJIETKAMU B (S)-PEeTUKYIMH WM OCH3UIN30XHUHOJMHOBOE ITPOU3BOJIHOE,
COOTBETCTBEHHO. AJIbTEpHATUBHBIE CYOCTPATHI, KOTOPBHIE MOTYT OBITh OOECTIEYeHBI KIIETKAM
KaK 4acTh KJIETOUHOM POCTOBOM Cpe/ibl, BKIIIOYAIOT B ceOst 6€3 orpaHnyeHus (S)-
HOPKOKJIAYpHH, (S)-N-METUITHOPKOKIAYPHH, (S)-HOPIIAy1aHO30JIMH, (S)-N-
METWIHOPJIAYTAHO30JIMH, (S)-KOKJIaypuH, (S)-N-METUIIKOKIIAYpUH, (S)-3'-TUIPOKCUKOKIIAYPHH,
(S)-3'-ruapokcu-N-MeTUIIKOKJIAypUH), (S)-XureHaMmuH, (S)-N-MEeTUIXUT€HAMUH, (S)-
JIAYAAHO30JIMH, (S)-HOPPETUKYIIHH, (S)-KOJUIETHH U (S)-opueHTAIMH. KileTKu, KOTOpbIe MOTYT
OBITh UCTIOJIb30BAHBI B COOTBETCTBUM C HACTOSIIMM, BKIIIOUAIOT B ce0s1 0e3 orpaHuueHus
KJIETKU OaKTEpUl, IPOXKIKEN WK APYTUX TPUOKOB, KJIETKU PACTEHUN WU KIE€TKU )KUBOTHBIX
WJIM CUHTETUYECKUE KIIETKH.

[0109] KpoMme TOr0, BKIIFOYEHBI B HACTOSAIIIEE PACKPBITHE KOMIIO3ULIMU 151 STTMMEPU3ALIUN
(S)-sHanTHOMepa B (R)-aHaHTHOMED, BKITIOUATOIIIHE B ce0sl cMeCh (DepMEHTOB, COJEPKAIITYIO
MIEPBbIY MOJUIENTH I, CHOCOOHBIN OKUCITIATH OCH3UITM30XUHOJIMHOBOE IMTPOU3BOIHOE B
OKHCJIEHHOE OEH3UIM30XUHOJIMHOBOE MTPOU3BOAHOE, U BTOPO MOJIUIENTH I, CHOCOOHBIM
BOCCTAHABIIMBATh OKUCIIEHHOE OEH3UIN30XUHOJIMHOBOE MIPOU3BOIHOE B MPEAIIIECTBEHHUK
(R)-peTukynuHa, ¥ TOTIOTHUTEIBHO BKIIOUAIOIINE CMECh (PEPMEHTOB, COACPIKAIILYIO MTEPBBIii
MOJIUIETITUL, CTIOCOOHBIN OKUCTATH (S)-pETUKYIIMH ¢ 00pa30BaHUEM |,2-1eTUIPOPETUKYIIMHA,
Y BTOPOMH IMOJIMITENTH/, CHOCOOHBIN BOCCTAHABIMBATH 1,2-AETHIPOPETUKYIIMH C 00pa30BaHUEM
(R)-petuxynuna. CorjaacHo NpearnoYTUTEIbHBIM BApMAHTAM OCYILIECTBIIEHUS TIEPBbIM
MOJIUNIENTUAOM siBjIsieTcs tuToxpoM P450, a Bropeim nonunentuaom sisisietcss AKR.

[0110] CorstacHO HEKOTOPBIM BapUaHTaM ocyiecTBiieHus: nomunentuasl AKR u CYP450
(YHKIMOHATIBHO CBSI3BIBAIOTCSI C 0Opa30BaHUEM MoJunenTuaa civusaus. Cie1oBaTeabHO, B
HACTOSIILEE PACKPBITUE TOTIOJTHUTENIBHO BKIIIOUYEH ITOJIMIIENITHL, COAEPIKALLMI UIIA COCTOSILNAMN
u3 SEQ. ID NO: 323.

Crp.: 31



10

5

20

25

30

35

40

45

RU 2729065 C2

[0111] Hacrosiee n3obpereHue, KpoMe TOTO, OTHOCUTCS K KOMITO3UIIMSIM, COJIEPKAIIUM
MOCJIEI0BATENIbHOCTUA HYKJIEMHOBOW KUCIIOTHI, KOJIMPYIOIINUE MOJMIIENITU/IbI, CIIOCOOHBIE K
anuMepu3anuu (S)-sHanTruoMmepa B (R)-sHanTHOMepa. CortacHO MPEeAnOYTUTEIbHBIM
BapUaHTaM OCYLIECTBJICHHUS ITOCIIEIOBATEIbHOCTSIMU HYKIIEMHOBOW KUCIIOTBI SIBJISTFOTCS
MOCJIEAOBATEIILHOCTH HYKJIEMHOBOM KUCTOTHI, Koaupytomue CYP450 u AKR, BmecTe
CIOCOOHBIE K anuMepu3aiui (S)-sHanTuomepa B (R)-sHaHTHOMED, TPETTOUYTUTETHEHO
CITOCOOHBIE OKUCTATH OEH3WIM30XUHOJIMHOBOE MTPOU3BOTHOE B OKUCIIEHHOE
OEH3UIM30XUHOJIMHOBOE MPOU3BOIHOE U BOCCTAHABIIMBATH OCH3UIM30XUHOJIMHOBOE
MIPOU3BOIHOE B IIpeaIIecTBeHHUK (R)-peTukynrHa u 0oJjiee mMpearmouYTUTEIbHO CITOCOOHBIE
OKMCIISTH (S)-peTUKYJIMH ¢ 00pa3oBaHueM 1,2-1eruaApOpeTUKYJIMHA U BOCCTAHABIMBATS 1,2-
JETUIPOPETUKYJIUH ¢ 00pa3oBaHueM (R)-petukynrnaa. CorjiacHO MpearoYTUTEIHHBIM
BapuaHTaM OCYIIECTBJICHUS MTOCIIEI0BATEIBHOCTH HYKIIEMHOBOW KUCIIOThI, KOJIUPYIOILINE
AKR u CYP450, GpyHKIMOHATIBHO CBSI3aHbI IS TPOAYIUPOBAHUS TTOJIUIICTITHUAA CITUSHUS
CYP450-AKR. CrenoBaTenbHO, TOMOJIHUTENIBHO BKIIIOUEHA B HacTosiuiee packpbitue SEQ.
ID NO: 322.

[0112] KonuuecTBa (R)-peTUKyIMHA, KOTOPbIM HAKAIUIMBAETCS B KIIETKE-XO35IMHE, MOTYT
BapbupoBaTh. COrjlacHO BapMaHTaM OCYIIECTBIECHUS B COOTBETCTBUHU C HACTOSIIUM
PACKPBITUEM, T/E KIIETKA-XO351H B €CTECTBEHHBIX YCIIOBUIX MPOAYyLUPYET (R)-peTUKYIMH U
(S)-peTukynuH (Hapumep, KiieTku Papaver somniferum), otHomeHue (R)-petukynuHa x (S)-
PETUKYJIMHY, CHHTE3UPYEMOMY 1N VIVO TAKUMU KJIETKAMH, ITIOJIyUEHHBIMU C COJICPKAHUEM
XUMEPHBIX MOCIEA0BATEIBHOCTEN HYKIIEMHOBOM KUCIIOTHI B COOTBETCTBUU C HACTOSIIIIAM
PACKpPBITUEM, ITPEBBILIAET OTHOILIEHHKE (R)-peTUKYIIMHA K (S)-pETUKYIJIMHY, TPUCYTCTBYIOLIEMY
B HATYPAJIbHBIX KJIETKAX-X035€BaX (T.€. KJIETKAX, HE COAECPKAIIUX XUMEPHBIE
MOCJIEOBATEIIbHOCTH HYKJIEMHOBOM KHUCIOTHI) WK B 9KCTPAKTAX KIIETOK-XO35€EB.
[IpennouturensHo oTHOIIEHHE (R)-peTuKyrMHA K (S)-peTUKYJIMHY B KJIIETKaX-X0351€BaxX WU
JKCTPAKTaX KJIETOK-X035€B, COCTaBjseT 0oJjee 21:79, Hanpumep, 1o menbiiei mepe 0,3:1, mo
MeHblenr mepe 0,4:1, mo menbluenr mepe 0,5:1, mo MeHbluenr mepe 1:1, mo menspliuen mepe 2:1,
110 MeHbLer Mepe 3:1 wim 1o Menbiuen mepe 4:1.

[Tpumenenue (R)-peTukyauHa U NpeanecTBEHHUKOB (R)-peTukynrHa

[0113] (R)-PeTukyiauH, MOJIy4YeHHBIH B COOTBETCTBUU C HACTOSIIIIUM PACKPBITUEM, MOXKET
OBITH COCTABIICH ISl TPUMEHEHHS B KaUeCTBE (papMaleBTHUECKOTO CPE/ICTBA,
TEParneBTUYECKOTO CPEACTBA UM MEIMIIMHCKOTO cpeacTBa. TakuMm oOpa3om, HacTosIIEe
PACKPBITHE TOTIOJTHUTEIIFHO OTHOCUTCS K (hapManeBTHUECKOM KOMITO3MIMH, cotepxarnei (R)
-pPETUKYJIMH, OJIyYEHHBIH COTJIAaCHO cI0oco0aM B COOTBETCTBUM C HACTOSIIIIUM PACKPBITHUEM.
[TpenapaTsl papManeBTUUECKUX CPEACTB, cojepxkaiire (R)-peTUKyIMH B COOTBETCTBUM C
HACTOSIILIUM PACKPBITUEM, TPEANIOYTUTEIILHO TOTIOJHUTEIBHO COJIEPKAT HOCUTEIIH,
BCIIOMOTaTEeIbHbIE CPEJICTBA, pa30aBUTEIN U BCITIOMOTATEIbHBIE BEIIECTBA, TAKUE KAK
YBJIQKHUTEIH WK dSMYJIbraTopbl, pH OydepHbIie BemecTBa u T.11. Takue HOCUTEH,
BCIIOMOTATENbHBIE CPEACTBA U BCIIOMOIATEIIbHbIE BELIECTBA, KAK IIPABUIIO, SIBJISFOTCS
(hapManeBTUYECKUMH CPEICTBAMU, KOTOPBIE MOTYT OBITh BBE/IEHBI O€3 W3JIMIITHEN TOKCUIHOCTH.
dapmManeBTUYECKH TPUEMIIEMbIE BCITIOMOTATeIbHOE CPEACTBA BKIIOYAIOT B ce0st Oe3
OTPAHUYCHMS KUJIKOCTH, TAKAE KAK BOJIA, COJIEBOM PACTBOP, ITOJIUITUIIEHTJIMKOJIb,
TUAJIypOHOBAs KUCIIOTA, TJIMLEPUH U 3TaHOJ. Takke B HUX MOTYT OBITh BKJIFOUEHBI
(dhapMaleBTUYECKH TPUEMJIEMBbIE COJIH, HATIPUMED, COJTM MUHEPATbHBIX KUCIIOT, TAKHE KaK
TUIPOXITOPUIIBL, (hochaThl, CyabdATHI U T.I1.; & TAKXKE COJIM OPTaHUYECKHUX KUCTIOT, TAKUE KaK
alEeTaThl, MPOMUOHATHI, 0EH30aThI U T.I1. Takke MPeaOYTUTEIbHBIM, XOTSI HE 00SI3aTEIbHbIM,
SIBJISIETCS] TO, UTO TIpernapar Oy/eT coaepkaTh (hapMaleBTUIECKU ITPUEMIIEMOE
BCIIOMOTaTEIbHOE CPEJICTBO, KOTOPOE CIIYXKUT CTaOMIM3aTopoM. [IpuMepsl mpuemMaeMbIx
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HOCHUTEJIeN, KOTOPbIE TAKXKE IEUCTBYIOT KaK CTAOUIM3AaTOPHI [JIs IENTHUAOB, BKIIIOYAIOT B
ceOs1 0e3 orpaHndeHHs (hapMaleBTUIECKUE COPTA IEKCTPO3bI, CaXxapo3bl, IAKTO3bI, COPOUTA,
WHO3UTA, IEKCTpaHa U T.11. Jpyrue npuemMsaemMble HOCUTEIN BKIIIOYAIOT B ce0sl, ONSITh-TAKHU,
0e3 orpaHUYEeHHUs KpaxMall, IEJUTION03Y, HATPUS WK Kaablus hocdaThl, TMMOHHYIO KUCIIOTY,
TJIMIWH, ToJMATUIeHTIMKONM (PEG) 1 nx komOuHanuu. dapmaneBTUUecKas KOMITO3UIMS
MOJKET OBITh COCTABIICHA JIJISI IEPOPAIBHOT'O U BHYTPUBEHHOTO BBEACHUS U JISI IPYTUX
JKEJTAeMBIX ITyTel BBeAeHUs. Jl03UpOBKa MOXKET BAPbUPOBATH U MOKET OBITH ONITHUMHU3UPOBAHA
C UCIIOJIb30BAHUEM PYTUHHOIO KcIiepuMeHTa. dapManeBTHYECKast KOMIIO3ULIMS, COJIEpkKaIast
(R)-peTuxynuH, MOKeET ObITh UCIIOJIb30BAaHA JIJIs JIEYEHUS] OOJIBICEHHS MITU HATIPSIKEHU ST MBIIIIL.

[0114] CornacHo cleayrolMM BapUuaHTaM OCYIIECTBIECHUS HACTOSIIEe PACKPBITHE
OTHOCHTCS K CITOCO0aM JIeueHUs manyeHTa (papManeBTHUeCKOM KOMITO3UIMEH, CoIeprkaliei
(R)-peTuKynuH, MOJyUYEeHHBIM B COOTBETCTBUM C HACTOSIIIIUM pacKkpbiTUeM. Clie1oBaTeNbHO,
HACTOSIIIIEEe PACKPBITUE, KPOME TOT'0, OTHOCUTCS K CIIocoOy JieueHus namuenta (R)-
PETUKYJIMHOM, MOJIYYEHHBIM COTJIACHO CITOCO0AM B COOTBETCTBUM C HACTOSIIIIUM PACKPBITUEM,
MIpY 3TOM YKa3aHHBIM CIIOCOO MpelycCMaTpUBAET BBE/ICHHE MALMEHTY KOMITIO3UIINY,
conepxatueit (R)-perukyiun, riae (R)-peTUKyIMH BBOASAT B KOJIMYECTBE, JOCTATOYHOM 11
00JIerYeHHsI MEJTMIIMHCKOTO COCTOSIHUS Y TaneHTa. CorjacHO MPenoUTUTETbHBIM BapUaHTaM
OCYIIECTBJICHUS] METUIIMHCKOE COCTOSIHUE BBIOPAHO U3 TPYMIIBI, COCTOSIIEN U3 O0IBICEHUS U
ocltabiieHre HaPsIKEHUsT MBIIIILL.

[0115] Kpome Toro, (R)-peTUKyIMH, TpeACTABICHHBIN B HACTOSIIIEM IOKYMEHTE, IPUMEHUM
B Ka4eCTBE CPEACTBA TSI M3TOTOBJICHUS IPYTUX BTOPUIHBIX METAOOIUTOB UITH METUIIMHCKUX
KOMITO3ULIUM, BKJIIOUAIOLIUX B ce0s1 6€3 OrpaHUYEHUS CATIOTAPUIMH, KOJIEUH U MOp(UH, a
TAaK>Ke JIOTIOJTHUTEIbHO BKJIIOUAIONIUX B ce0s TeOauH, NanaBepuH, HOCKAIWH, KOJAMUH,
JIAyJIMH Y TayAAHO3UH (+)-TaJTMAUH, (-)-U3000JIIMH U (-)-KOPUTYOEpUH.

[0116] ITpeamectBeHHUKH (R)-peTUKYIMHA, TPEACTABIEHHbIE B HACTOSIIEM IOKYMEHTE,
MPUMEHUMBI B KAY€CTBE CPEICTBA JIJIsI U3BTOTOBJIEHHUS JIPYTUX BTOPUUHBIX METAOOIUTOB, a
uMeHHO (R)-petuxkymunHa. Kak mokazano Ha ¢ur. 1, (R)-N-METUIKOKIaypUH MOXKET OBIThH
WCITOJIb30BAH B KAYECTBE CPEICTBA 151 U3rOoTOBIIEHHUS (R)-3'-ruApOKCU-N-METUIKOKIIaypUHA.
(R)-3"-I'mnpoxcu-N-MeTUIKOKIAyPUH MOKET ObITh UCIIOJIB30BAH B KAYECTBE CPEACTBA IS
n3rotoBieHus (R)-petukynuna.

AJlbTepHATUBHBIE TPUMEHEHUS HYKJIEOTUIHBIX MOCIEA0BATEIbHOCTEN, KOIUPYIOIINX
nonunentuasl AKR u CYP450

[0117] B cnenyromeM aciekTe OCIIeI0BATEIbHOCTH HYKIIEMHOBOM KUCTIOTHI, KOAUPYIOLINE
AKR w/um CYP450, MOTYT OBITh MPUMEHEHBI JIJTS1 BBISIBIICHUS TPUCYTCTBUS UJIU OTCYTCTBUS
reHoB B oOpasie. Takum 0O0pa3oM, COTIIACHO OJTHOMY BAPUAHTY OCYIIIECTBIIEHHUSI HACTOSIIIETO
PACKPBITHS TIPEJICTABIIEH CIIOCOO BBISBIICHUS TPUCYTCTBUS UJIM OTCYTCTBUS
IOCJIEIOBATEIIbHOCTH HYKJIEMHOBOU KUCIOTHI, Koaupyroierd AKR w/vim CYP450,
IIpeayCMaTPUBATOLINN

(a) obecrieueHue oOpasua, MPearnoOKUTEITLHO COIEPKAIIETO MOCIIeI0BATEILHOCTD
HYKJIEMHOBOW KUCIIOTHI, Koaupyromyo AKR w/umm CYP450; n

(b) ananu3 oOpa3ua Ha MpeIMET MPUCYTCTBUS HYKJIEOTHUIHOM MOCIEA0BATEIbHOCTH,
koaupyrouern AKR w/umu CYP450.

[0118] CornacHo MpeAnoYTUTEIbHOMY BapUAHTY OCYIIECTBIIEHUS 0Opa3el COAEPKUT
KJIETKH, cofiepxkatue reHoMuyto JIHK. Takum 06pa3zoM, COTsIaCHO MPEANnOUYTUTETbHOMY
BapUAHTY OCYIIECTBJICHUS MIPEJCTABIIEH CIIOCOO BBISBICHUS IPUCYTCTBUS UIIU OTCYTCTBUS
MOCJIEI0BATEIIBHOCTH HYKIIEMHOBOU KUCIIOTHI, Koaupyroierd AKR w/vuim CYP450, B kiieTke,
IpenycMaTpUBAIOLIAN

(a) obecrieyeHue KIIETKU;

Crp.: 33



10

5

20

25

30

35

40

45

RU 2729065 C2

(b) skcTparupoBanue reHomuoi JIHK u3 kinetku u

(c) anamus renomuol JIHK Ha mpeameT npucyTCTBUS OCIIEI0BATEIbHOCTU HYKJIEMHOBOM
KucIoThl, Koaupyromen AKR w/unu CYP450.

[0119] Crioco6br anammza reHomHou JIHK, kak mpaBuino, U3BECTHBI B YPOBHE TEXHUKHU U
BKJIFOYAIOT B ce0s1, HAPUMED, TPUMEHEHUe TTojiuMepa3Hol nernHoi peakuuu (PCR) u
crienM(pUIHBIX TTOJIMHYKJICOTUIHBIX ITpaiMepOoB ISl aMIUTU(PUKAIUK CrienU(UIHBIX YacTen
HYKJIEOTUIHOM nocieaoBaTebHOCTH, Koaupyromeit AKR n/umi CYP450. Kpome Toro, moryt
OBITh UCIIOJIB30BAHbBI AHAJIU3BI PACIIEIIIEHUS] peCTPUKTA3aMU U cay3epH-010TTUHTA. Kpome
TOr0, AHAJIU3 MOKET OBITh HAIIPABJIEH HA UHTPOHBI, 5K30HBI WJIM 00J1ACTH B 3'-5' HaNpaBIeHUA
Wi B 5'-3' HapaBJIeHUM MOCIEA0BATEIbHOCTH HYKJIEMHOBOM KUCIIOTHI, Koaupytomied AKR
/v CYP450. Kpome Toro, aHaIM3 MOXKET OBbITh HAITPABJICH Ha UICHTU(DUKAIMIO TEHOMHOTO
JIOKYCa, COAEPIKAIIETO MOCIEeI0BATEIbHOCTh HYKJIIEMHOBOM KUCITIOTHI, Koaupyromyto AKR wu/
ni CYP450, rae Takoi JIOKYC CBSA3BIBAETCSI C MOJYJIMPOBAHHBIMU YPOBHSIMMU 3KCIIPECCUU
AKR w/unu CYP450.

[0120] CornacHo mpeanoYTUTEIbHBIM BapMaHTaM OCYIIECTBICHUS KIETKOM SIBIISICTCS
pactutesibHasi KiieTka. CoriacHO CeIyIOIIMM MPEATOYTUTEIbHBIM BapUAHTAM OCYIIECTBIICHUS
KJIETKOM SIBJISIETCS PACTUTEIIbHAS KJIETKA, MTOJIyYEHHAS U3 PACTCHUS, MPUHAJIEKAIIETO K
ceMerictBaM pacreHur Papaveraceae, Lauraceae, Annonaceae, Euphorbiaceae i Moraceae, u
0oJ1ee MpeANOYTUTENIBHO U3 PACTEHUS, TPUHAIeKAIEro K BugaM Papaver somniferum,
Papaver bracteatum wiu Papaver rhoeas.

[0121] CornacHo mpeAnOYTUTEILHBIM BApUaHTAM OCYIIECTBIICHUS TOCTIEA0BATEIbHOCTHIO
CYP450 u/wnm AKR, ucrosib3yemMon Jj1s BBIMTOJTHEHUSI BBILIIEYITOMSIHYTOTO aHAIU3a, ABJIIEeTCS
n3noxeHHast B SEQ. ID NO: 116 - SEQ. ID NO: 218; SEQ. ID NO: 324 u SEQ. ID NO: 337;
v uznoxkeHHast B SEQ. ID NO: 1 - SEQ. ID NO: 58; SEQ. ID NO: 326; SEQ. ID NO: 328 u
SEQ. ID NO: 339; unu nociienoBaTeIbHOCTb, M3j10)KeHHast B SEQ. ID NO: 322.

[0122] B cnenyrommx acnekTax mocie10BaTeIbHOCTA HYKJIEMHOBOW KUCIIOTBI, KOJIMPYIOIIINE
AKR wn/vmu CYP450, MOTYT OBITH UCIIOJIB30BAHBI IS TTOJIYUECHMS KJIETKU, KOTOpast
XapaKTepu3yeTcs MOAYIMPOBaHHBIMU ypOoBHAMHU dKkcipeccur AKR n/nimm CYP450. Takoi
KJIETKOW MPEANOUYTUTENIBHO SIBIISIETCS PACTUTEIbHAS KJIETKA, HATUBHO 3KCITPECCUPYIOIIAs
AKR w/ummu CYP450, 6051ee TpeiroYTUTEIBHO pACTUTEIbHAS KJIETKA, TOTYYeHHAsI U3 pACTEHMUS,
IIPYHAJIEXKAIIETO K ceMenCcTBaM pacteHuii Papaveraceae, Lauraceae, Annonaceae, Euphorbiaceae
i Moraceae, 1 HauboJiee MPeANoUYTUTETFHO U3 PACTEHMUSI, TPUHAUIekKAIIETO K BUaaM Papaver
somniferum, Papaver bracteatum uiau Papaver rhoeas. Takum 06pa3zom, HacTos11I€E PACKPBITHE,
KpOME TOT'0, OTHOCUTCS K CIIOCOOY MOAYJISILMU SKCIIPECCUU TTOCIIe10BATEIbHOCTEN
HYKJIEMHOBOW KHCJIOTHI B KJIETKE, B €CTECTBEHHBIX YCIOBUSX dKcrpeccupyromern AKR w/unm
CYP450, npenycMaTpuBarOIEMY

(a) obecrieueHue KIIeTKH, B €CTeCTBEHHBIX YCIIOBUSIX dKcrpeccupytromeit AKR /v CYP450;

(b) obecnieueHne MmytareHesa KJIETKH;

(c) BeIpalllMBaHKUE KJIIETKU JJIs MIOJIYUYEHHS MHOXECTBA KJIETOK U

(d) onpeneneHue TOro, COAEPKUT JIM MHOKECTBO KJIIETOK KIIETKY, COJCPKALILYIO
MonynaupoBaHHble ypoBHU AKR w/unmm CYP450.

[0123] CornacHo IpeAnOYTUTEIIFHBIM BapHAHTAM OCYIIIECTBIICHHS CIIOCOO JTOMOIHUTEIIEHO
MPEAYCMATPUBAET CIIEAYIOIYIO CTAIMUIO (€):

(e) ocymiecTBiIeHHE OTOOpA KJIETKH, cojieprKaliedt MoayaupoBaHHbie ypoBHU AKR u/vm
CYP450, n BbIpaliMBaHue TAKOW KIIETKU C ITOJIyYEHUEM MHOKECTBA KJIETOK.

[0124] CornacHo claeayroIuM MPeAnOYTUTEIbHBIM BapMaHTaM OCYIIECTBIICHUS KIIETKU
CEMSTH PACTEHUI UCTIOJIB3YIOT JUIs1 OCYIIECTBIIEHUS MyTareHe3a. MyTareHHbIMU CPEACTBAMM,
KOTOPBIE MOTYT OBITh UCIIOJIb30BAHBI, SIBISIOTCS XUMUUYECKHUE CPEACTBA, B TOM YMCIIe 0e3
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OrPaHUYEHUS] AHAJIOTM OCHOBAHMI, J€AMUHUPYIOIIUE CPEICTBA, AJIKUIMPYIOLIME CPEICTBA,
WUHTEPKAIIMPYIOIIUE CPEICTBA, TPAHCIIO30HBI, OpOM, HATPUS a3Ul, STUWIMETAHCYIH(GOHAT
(EMS), a Takxe pu3nmdecKre cpeJicTBa, B TOM UKciie 6€3 orpaHuueHus 00JydeHHe, TaKOe KaK
noHusupyioiee oonydenue u UV oOmmydenue. Takum 06pa3zom HACTOSIIIIEE PACKPBITHE, KPOME
TOr0, OTHOCHUTCS K CITIOCOOY MOJIyU€HHUsl PACTEHHUS C 3aBA3bIBAIOLIIMMUCS CEMEHAMM,
IIPeLyCMAaTPUBAIOLLIETO MOLYJIMPOBAHHYIO IKCIIPECCUIO ITOCIIEN0BATEIILHOCTEN HYKIIEMHOBOMN
KHMCIIOTBI B KJIIETKE, B €CTECTBEHHBIX yCIOBUsX 3Kcrpeccupyromen AKR w/umu CYP450, npu
3TOM CIOCO0 MpeycMaTpUBaeT

(a) obecrieueHUe pACTEHUS C 3aBSI3bIBAIOIIMMUCS CEMEHAMH, B €CTECTBEHHBIX YCIOBHUAX
skcnpeccupyroiero AKR w/unu CYP450;

(b) obecrieueHre MyTareHe3a CEeMEHU PaCTeHUS C MOJTyYeHUEM MYTHUPOBABIIETO CEMEHHU;

(c) BeIpallMBaHKUE U3 MYTUPOBABIIIETO CEMEHN MYTUPOBABIIMX PACTEHUI CIIEYIOLIETO
MTOKOJICHMSI, CTIOCOOHBIX K 3aBS3bIBAHUIO CEMSH CIIEIYIOIIETO MOKOJIEHUS; U

(d) mosyyeHue CEMSIH CIEAYIOMIErO TOKOJIEHNS] UM APYTOM YACTU MY TUPOBABIIINUX PACTEHUI
Y aHAJIU3 Ha MIPEAMET MPOSBIEHUSI PACTEHUSIMU CIEAYIOLIErO TTOKOJIEHHUS NI CEMEHEM
CIEAYIOLIETO MOKOJIEHUsT MoAyupoBaHHoM skcnipeccun AKR w/vimu CYP450.

[0125] CornacHo mpearnoYTUTEIbHBIM BApUAHTAM OCYIIIECTBIIEHUSI MOXKET OBITh ITOIYYEHO
MHO’KECTBO ITOKOJIEHUI pACTEHUI U/UIIM CEMSIH, U MOTYT OBITh IPOAHAIU3UPOBAHBI YACTU
pacTeHMit WU ceMsl B JIFOOBIX MM BCEX TAKMX MOKOJICHUSX. AHAJIN3, KaK MPaBUIIO,
BBITOJIHAIOT IYTEM CPaBHEHHUS YPOBHEM dKcpeccud (Hanpumep, ypoHeit PHK win ypoBHuen
0ellKa) B HEMyTUPOBABILIUX (IMKOTO THUIIA) PACTEHUSIX WIA CEMEHM C IKCITPECCUEH B
MYTUPOBABIIMX PACTEHUSAX UK ceMeHHU. COTJIaCHO CIIEYIOUIUM MTPEANOYTUTEbHBIM
BapuUaHTaM OCYIIECTBJIECHUS aHAJIU3 HA cTaJuu (d) MOXKET OBITh BBIIIOJHEH MMYyTEM
aHAIM3UPOBAHUS 0Opa3oBaHus rerepoaymiekca mexay JHK aukoro tuna u myrantHom
JHK. Takum o6pa3oM, COrIaCHO MPEANOYTUTEIbHBIM BapUaHTaM OCYIIEeCTBICHUS,
AHAJIM3UPOBAHMUE Ha cTaauu (d) mpexycmMaTpuBaeT

i. akcTparupoBanue JJHK 13 MyTaHTHBIX pacTeHuUl;

ii. ammmuumumposanue yactu JJHK, conepikatieit mocinenoBaTeIbHOCTh HYKJIEHHOBOM
KucnoThl, koaupyomryo AKR w/umu CYP450, ¢ nonydyeHueM aMIinUIpOBaHHOM MyTAHTHOM
JTHK;

iii. skcrparuposanue JAHK u3 pacrenuit nukoro tvuna;

iv. cmemmBanue JIHK 13 pacrenumii mukoro tuma ¢ aMmrummgunydpoBanHoi mytanTHon JJHK
¥ 00pa30BaHME reTEPOIYIIEKCHOIO OJIMHYKIEOTHIA;

V. MHKYOaluIo reTepoAyIJIEKCHOTO MOJMHYKIIEOTHAA C OJJTHOHUTEBOM HYKJ1ea30H
PECTPUKLMH, CTIOCOOHOM K PECTPUKIMU B OOJIACTH reTePOIyINIEKCHOTO MOJIMHYKIIEOTH 1A,
KOTOPBIH SIBISETCS OIIMOOYHO CIIAPEHHBIM; U

Vi. olpe/iesieHne caiiTa OIMOOYHOT 0 ClIapUBAHUS B TE€TEPOIYIUIEKCHOM IMOJIMHYKIICOTH/IE.

[0126] CornacHo npeanouYTUTEIbHBIM BApUAHTAM OCYILIECTBIIEHUS ITOCIIEI0BATEIbHOCTD
HYKJIEMHOBOM KUCIIOTHI, Koaupyroias AKR n/umu CYP450, KOTOpYIO UCIIOJIB3YIOT, SIBISIETCS
n3noxeHHor B SEQ. ID NO: 116 - SEQ. ID NO: 218; SEQ. ID NO: 324 v SEQ. ID NO: 337;
v uznoxeHHo B SEQ. ID NO: 1 - SEQ. ID NO: 58; SEQ. ID NO: 326; SEQ. ID NO: 328 u
SEQ. ID NO: 339; unu nocieaoBaTelIbHOCTb, U310keHHas1 B SEQ. ID NO: 322.

[0127] B cnenyromux acneKkTax IocieI0BaTeIbHOCTH HYKJIIEMHOBOM KUCIIOTHI, KOJUPYIOIIHE
AKR wn/vmu CYP450, MoryT OBITh UCIIOJIB30BAHBI JIJISI TPOAYLMPOBAHMS KIIETKH, KOTOpas
XapaKTepU3yeTcss MOAYJIUPOBAHHBIMU YpoBHAIMHU 3Kcripeccun AKR n/vim CYP450, mytem
caliJieHCMHra reHoB. TakuMm oOpa3oM, HACTOSIIIEE PACKPBITHUE, KPOME TOT'O0, OTHOCUTCS K
crioco0y cHmxkenust skcpeccu AKR w/um CYP450 B kj1eTke, TpeaycMaTpUBAIOIIEMY

(a) obecrieuenue kieTkH, sxcrpeccupytomei AKR w/wmu CYP450; u
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(b) carimencunr skcrnpeccud AKR w/vimm CYP450 B knerke.

[0128] CornacHo npeAnOYTUTENIBHBIM BApUAHTAM OCYIIECTBIICHUS KIETKOU SIBIISIETCS
pactutenbHasa kiueTka. [IpearnouTuTenbHO pacTEHUEM ABISETCS TIPEACTABUTEND,
IIpUHAJIeKAIIMI K ceMENCTBaM pacTteHuit Papaveraceae, Lauraceae, Annonaceae, Euphorbiaceae
w1 Moraceae, U 0oJiee PeAIOYTUTEIBHO, PACTEHUEM, TPUHAIEKAIIMM K BU1aM Papaver
somniferum, Papaver bracteatum unu Papaver rhoeas. [IpeanoururensHbiM METOAOM
carnencuHra AKR w/vmm CYP450, KOTOpBIN UCTIONB3YIOT, SBIISIETCS MHAYUMPOBAHHBINA BUDYCOM
CaMJIEHCHUHT T'€HOB (M3BECTHBIN B YpOBHE TeXHUKH Kak VIGS). B uenom, B pacTeHusx,
UHGUIMPOBAHHBIX HEMOIU(DUIIMPOBAHHBIMU BUPYCAMU, MUITICHBIO SIBIISICTCSI BAPYCHBINM TEHOM.
OnHako, eciii BUPYCHbIE BEKTOPBI ObLITM MOAU(PUIMPOBAHBI C COJIEPKAHUEM BCTABOK,
IIOJIYYEHHBIX U3 T€HOB XO3MHa (HAIIPUMED, U3 4aCTeM I0CIIEI0BATEIIbHOCTEN, KOAUPYIOLINUX
AKR w/unu CYP450), To mpouecc AOMOJTHUTEILHO HALIETIMBAETCS HA COOTBETCTBYIOIIUE
mRNA. Takum oO6pa3zom, HacTosIIIEe PACKPBITHE, KPOME TOI'0, OTHOCUTCSI K CIIOCOOY
MIOJIYYEHUS] PACTEHUS, DKCIIPECCUPYIOLIETO NOoHMkeHHbIE ypOBHU AKR n/unmn CYP450, npu
3TOM CIOCO0 MpeycMaTpUBaeT

(a) obecrnieuenue pacrenus, sxcrpeccupytoero AKR u/vnu CYP450; u

(b) camkenue sxcnpeccun AKR n/vimn CYP450 B pacTeHru ¢ UICMIOJIb30BAHUEM
VHIYUUPOBAHHOTO BUPYCOM CAMJICHCUHTA T€HOB.

[0129] DTOT acneKT HACTOSIIEr0 PACKPHITUSI ONTUCBIBAETCS B IOTIOJTHUTEIBHBIX JETAISAX
B IIpUMepe S.

[0130] BeieynomMsHyTble ciocoObl MOy IsiuU ypoBHei skcnipeccun AKR w/vnmu CYP450
MOTYT JaBaTh B PE3YJIbTATE MOAYJISALMU YPOBHEN PACTUTEIIBLHBIX AJIKAJIOUIOB B PACTEHUSIX,
B TOM 4HCIIe O0e3 orpaHnueHus Mop(dHHa, KoJenHa, TedanHa, IanaBepruHa, HOCKaIu1Ha, (S)-
peTukyiHa, (R)-peTukyauHa, KoJaMuHa, layJJaHuHa U JlayJaHo3uHa. Kpome Toro, cnocoost
MOTYT 1aBaTh B PE3YJIbTATE MOIYJISILIMIO OTHOIIEHUS (S)-peTuKynHa K (R)-peTUKYIIMHY.
[TpeanmouTuTenbHO Takass MOAYJIALMS AAET B pe3ysibTaTe oTHOLIEHKE (R)-peTnkynuna K (S)-
PETUKYJIMHY B PACTUTEIIbHBIX KJIETKAX WUJIM B 3KCTPAKTAX PACTUTEIBHBIX KIIETOK MeHee 21:
79, 6omee mpenmoutrureabHo Menee 0,1, 6onee mpeanoutuTenbHO MeHee 0,05, 6oee
npeamnoutuTenbHo MeHee 0,025 u 60s1ee mpeanoututeabHo MeHee 0,01. Takast MoayJsIuus
nokaszaHa B mpumepe 5. Takum 06pa3om HacTosIIee PACKPBITHE BKITIOYAET B ce0s1 TPUMEHEHHE
METOJIOB MOTU(DUKAIMH YPOBHEN pACTUTEIIBPHBIX aJIKaJIOUI0OB B PACTEHUH, B €CTECTBEHHBIX
YCIIOBUSIX, CITOCOOHOM MPOAYIIMPOBATH PACTUTEIbHbIE aJTKaI0UbI. [IpeInoYTUTeNIbHO TaKKe
pacTeHus IpUHAJIeXaT ceMerncTBaM pacteHuii Papaveraceae, Lauraceae, Annonaceae,
Euphorbiaceae uiu Moraceae, u 60Jiee IpeAnOUYTUTENIBHO, PACTEHUE TPUHAIJIEKUT BUIAM
Papaver somniferum, Papaver bracteatum unu Papaver rhoeas.

[0131] B cneayronmx acieKTax HaCTOSAIIErO PACKPBITHUS ITOCIIEA0BATEIBHOCTU HYKJIIEMHOBOW
KkucinoThl, Koaupyromue AKR w/umi CYP450, MOryT OBITH UCIIOJIB30BAHBI JIJIS OTIPEACIICHUS
reHotura pacteHui. [ [peAmoyTuTeIbHO pacTeHUEM SABIISIETCS ITPEACTABUTENb, TPUHAIIEKAIIIAN
K ceMelicTBaM pacTteHuil Papaveraceae, Lauraceae, Annonaceae, Euphorbiaceae unu Moraceae,
u 0oJiee MPeAnoYTUTEIbHO, pAaCTEHUEM, TPUHAJIKAIIUM K BU1aM Papaver somniferum,
Papaver bracteatum unu Papaver rhoeas. B uenom, onpenenenve reHoTuna ooecrneunBaeT
CpeICTBa JUIS pa3IMyuusi TOMOJIOOB Tap XPOMOCOM U MOKET OBITh UCIIOJIB30BAHO IS
UICHTU(PUKAIMN CETPETAHTOB B ITOCIIEIOBATEIbHBIX MTOKOJICHUSIX PACTUTEIIBHOM MOy JISIIUM.
MeTo/1bI C MOJIEKYJIIPHBIMU MaPKEPAMHU MOTYT OBITh UCIIOJIb30BAHBI MTPH (PUITOTEHETUYECKUX
VCCIIETOBAHUSX, XapPAKTEPU3YIOIMX FEHETUYECKUE B3AMMOCBSI3U CPEIY PA3HOBUIHOCTEN
pacTeHuit, UACHTU(PUIHMPYIOLIUMX KPOCCHI UJIM COMATUYECKUE TUOPUIBI, TOKATU3ALKUIO
XPOMOCOMHBIX CETMEHTOB, BIIMSIFOIIMX HA MOHOTE€HHBIE ITPU3HAKH, KTOHUPOBAHUE HA OCHOBE
KapThl, a TAK)KE MIPU UCCIIETOBAHUMU KOJIMUYECTBEHHOM HaclieACTBeHHOCTU. CM., Hampumep,
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Plant Molecular Biology: A Laboratory Manual, Chapter 7, Clark, Ed., Springer-Verlag, Berlin
(1997). B oTHOLIEHNM METOIOB C MOJIEKYJIIPHBIMU MapKepaMHM CM., Kak ImpaBuiio, The DNA
Revolution by Andrew H. Paterson 1996 (Chapter 2), B Genome Mapping in Plants (ed. Andrew
H. Paterson) by Academic Press / R.G. Landis Company, Austin, Tex., pp. 7-21. KoHkpeTHbIi
crioco® ompeiesieHusi TeHOTUIIA B COOTBETCTBUM C HACTOSIIUM PACKPBITHEM MOXKET
MpeaycMaTpUBaTh IPUMEHEHHUE JTI000M aHATUTUIECKON METOJIUKU C MOJIEKYJISIPHBIMU
MapKepaMH, B TOM YKcIie 03 OTpaHUIeHUS ITOJTUMOPGU3MBI TMHBI PparMEeHTOB PECTPUKIIN
(RFLP). RFLP oTpaxaroT atenbHble pa3nuuus mexay JJHK ¢pparmentamu pecTpukimu,
00yCIIOBJIEHHbIE BApUAOEITLHOCTHIO HYKJIEOTUIHBIX TTOCIeA0oBaTeIbHOCTEN. Kak u3BecTHO
crienalcTaM B 1aHHou obsiacti, RFLP, kak npaBuio, BRISBIISIOT TyTEM 3KCTPAKLIUU
renomuol JIHK pacrenuii u pacmierienus reHomHoi JIHK ogHuM uiin HECKOJIbKUMU
dhepmenTamu pectpukiuu. Kak mpaBuiio, mojiydeHHbIe B pe3ybTaTe GparMeHThl pa3aeIsiioT
10 pa3Mepy U THOPUIUBUPYIOT C 30H0M HYKJIEMHOBOW KUCIOTHI. BBISIBISIOT (hparMeHThI
PECTPHUKIMH U3 TOMOJIOTUYHBIX XpoMocoM. Pazmuust B pazmepe pparMeHTOB Cpey aiienei
npeactaBisitoT RFLP. Takum o6pa3om, HacTos1ee pacKpbITUE, KPOME TOTO, OTHOCUTCS K
CpeACTBY Iocieayolel cerperauyu yactu wiv renomuon JIHK, koaupyromert AKR w/vnm
CYP450, a Take XpOMOCOMHBIX ITOCIIEIOBATEILHOCTEN HYKJIEMHOBOM KUCIIOTBI, TEHETUUECKU
CBA3aHHBIX ¢ TAKOBBIMU KoaupyrommMu AKR w/uinn CYP450 nmocnenoBaTeibHOCTSIMU
HYKJIEMHOBOM KMCJIOTHI C UCIIOJIb30BAHUEM TAKMX METOJIMK B KauecTBe aHaim3a RFLP
CBs13aHHBIE XPOMOCOMHBIE SI/IEPHBIE MTOCIIEA0BATEIBHOCTHA HAXOASITCA B mpeaenax 50
ca"nTuMopraH (cM), 3auacryro B nipenenax 40 wm 30 cM, npeanoyTurensbHO B peaenax 20
unu 10 ¢cM, 6osee mpeanoYTUTEIbHO B Tipeaeax S, 3, 2, uiau 1 cM reHoMHoI
MOCJIEOBATEIIbHOCTY HYKJIEMHOBOW KMCIOTHI, Koaupyromen AKR w/vinu CYP450. Takum
00pa3oM, B COOTBETCTBHUHU C HACTOALIMM pacKkpbiTUeM koaupyromme AKR n/vmm CYP450
MOCIIeIOBATENIbHOCTH B COOTBETCTBUU C HACTOSIIIIUM PACKPBITUEM MOTYT OBITH UCIIOJIb30BAHbI
B KQU€CTBE MAPKEPOB TSI OLICHUBAHUS B PACTUTEIbHOMN MTOMYJISIUMA CeTperauuu
MOCIIEA0BATENIbHOCTEN HYKIIEMHOBOW KUCIIOTHI, TEHETUUECKU CBA3aHHBIX C HUMH.
[TpeanouyTuTenbHO MOMYJISILKS PACTEHUI COJIEPKUT UIIM COCTOUT U3 PACTCHUA,
MpUHAJIEXKAIINX K cEMEHCTBaM pacteHuii Papaveraceae, Lauraceae, Annonaceae, Euphorbiaceae
wi Moraceae, 1 00Jiee IPeANOYTUTEITFHO, OMYJISIIUS PACTEHUN COAEPIKUT UITH COCTOUT U3
pacTeHuid, mpuHaIexkamux K Buaam Papaver somniferum, Papaver bracteatum wim Papaver
rhoeas.

[0132] B cOOTBETCTBUM € HACTOSAIIMM PACKPBITUEM 30HIbI HYKJIEMHOBOW KUCIIOTHI,
VCIIOJIb3YEMBIE JIISI KAPTUPOBAHUS C MOJIEKYIIPHBIMA MaAPKEPAMU PACTUTENIBHBIX SIAEPHBIX
T€HOMOB, CEJICKTUBHO THOPUIUZUPYIOTCS IIPU YCIIOBUSIX CEJIEKTUBHON THOPUIU3AIINM C
TEHOMHOM Mociie0BaTeIbHOCThIO, Koaupytotiert AKR n/umu CYP450. CornacHo
MIPEANOYTUTEIHHBIM BapUaHTaM OCYIIECTBIICHHS 30H/1bI BHIOUPAIOT U3 TIOCIIEI0BATEIbHOCTEMH
HYKJIEMHOBOW KUCIIOTHI, Koaupyromux AKR w/nmm CYP450, npeacraBieHHbIX B HACTOSIIEM
packpsituu. Kak npasuno, takue 3084561 saBisitorcs kJIHK 3onmamu. Kak npasuiio, Takue
30H/bI B JJIMHY COCTABIISIIOT 11O MEHbIIIEN Mepe 15 ocHOBaHUM, 0oJiee MPeAnOUYTUTEILHO 110
MenbIei mepe 20, 25, 30, 35, 40 unu 50 ocHoBaHMit. Kak nmpaBuiio, 0JTHAKO, 30H/IbI B JJIMHY
COCTABIISIIOT MEHEe OKOJIO | ThICSYM ap HyKJIeOTUAOB. [[pemnouTurenbHO 30HAAMU SIBJISIFOTCS
OHOKOIIUIMHBIE 30H/1bl, KOTOPBIE TUOPUIUBUPYIOTCS C YHUKATIBHBIM JIOKYCOM B rarijIOUIHOM
Habope xpoMocoM pacteHuil. HekoTopbIMU TUIIMUHBIMU (DEPMEHTAMHU PECTPUKIINH,
ucroyib3yembiMu Iipy KaptupoBannu RFLP, siBistorcst EcoRI, EcoRv u Sstl. Mcnionb3yemsiii
B HACTOSIIIIEM JIOKYMEHTE TePMUH "(HEePMEHT PECTPUKIMU" BKIIIOYAET B ceOs1 CCHUIKY Ha
KOMITO3ULHIO, KOTOPAs PaClO3HAET U OTAEIIBHO UIIHM BMECTE C APYTOM KOMITO3ULHEN
pacHieruIsieT MOJUHYKICOTH B ClIEU(PUUHON HYKJICOTUTHOM MOCIIEI0BATEIHHOCTH.
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[0133] Apyrue criocobsl auddepeHmaym moJuMophHbIX (aIeTbHBIX) BADMAHTOB
MOCJIEOBATEIIbHOCTEN HYKJIEMHOBOW KUCIOThI B COOTBETCTBUM C HACTOSIIMM PACKPBITUEM
MOTYT OBITh UCIOJIB30BAHbI TyTEM MPUMEHEHUSI METOJIMK C MOJIEKYJISIPHBIMU MapKepamH,
XOPOIIIO U3BECTHBIX CIENUATUCTAM B TAHHOW 00JIACTH, B TOM YHUCIIe O€3 OrpaHUYeHUS: 1)
aHanu3 ogHOoHUTEBON KoHpopmauuu (SSCP); 2) neHaTypupyrolIuii rpaIMEHTHBIN TeJlb-
anexkTpodopes (DGGE); 3) ucnpiTanus 3ammthl oT PHKa3kb1; 4) ammenb-crienupuaHbie
ouronykiieotusibl (ASO); 5) mpuMeHeHue 0eIKOB, KOTOPhIE PACIIO3HAIOT OIIMOOYHBIE
CIlapuBaHUs HYKJICOTHUAOB, Takux kak 0eqok mutS E. coli; u 6) amnenb-crenuduynas PCR.
Jpyrue noaxo/ibl, OCHOBAHHBIE HA BBISIBJICHUM OIIMOOUYHBIX CITAPUBAHUN MEXKIY ABYMSI
koMmIuieMeHTpaHbIiMU HUTsIMU JTHK, BKittouaroT B ce0s 6€3 orpaHu4eHMs! JeHATYPUPYIOIIHI
renb-3ekTpodopes ¢ pukcanueit (CDGE); rereponyruiekcHbiit ananus (HA) u xumuueckoe
paciueruieHue ommbounoro crnapuBanust (CMC). Takum ob6pa3om, HACTOSAILEE PACKPBITHE,
KpOMe TOTO, OTHOCUTCS K CITIOCOOY OIMpe/IeIeHUs] TeHOTHUIIA, TPeyCMaTPUBAIOIIEMY CTaAUU
BBE/ICHUSI B KOHTAKT MPH JKECTKUX YCIOBUSIX THOpUAM3AIIMY 00pa3lia, MPeanoI0KUTEIIbHO
COJIEPIKAIIETO HYKIIEMHOBYIO KUCITOTY, Koaupytommx AKR u CYP450, ¢ 30H10M HYKJIEMHOBOM
KHUCJIOTBI, CTIOCOOHBIM TMOPUIN3UPOBATHCS ¢ HUM. Kak mpaBuito, 06pa3nom siBisieTcst
pacTUTENbHBIN 00pasell, MPeAnoUYTUTEIbHO 00pa3el, NPEAOI0KUTEIBHO COEP KA
IOCJIEA0BATEIILHOCTDh HYKJIEMHOBOM KUCIIOTHI Papaver somniferum, kogupyroiryro AKR w/vnu
CYP450 (nanipumep, red, mRNA). 30H]1 HyKJIEMHOBOW KMCIIOThI CEJIEKTUBHO TMOPUIU3UPYETCS
MIPY )KECTKUX YCIIOBUSIX C CyOMOCIe0BaTEIbHOCTHIO MOCIIE0BATEIbHOCTH HYKJIEMHOBOM
KUCIToTHI, Koaupyroriein AKR w/umu CYP450, conepxarteit momuMopdHbIil Mapkep.
CenekTuBHAS TMOpUIM3ALIMS 30H1a HYKIIEMHOBOM KUCIIOTHI C TOJIMMOPGHON MapKepHOH
MOCJIeIOBATEIbHOCTHIO HYKJIEMHOBOM KUCTIOTHI Ja€T KOMIUIEKC THOpuau3anuu. BeisBieHue
KOMITJIEKCAa THOPUAM3AIMK YKA3bIBAET Ha MPUCYTCTBUE 3TOTO TOJIMMOPGHOT0 MapKepa B
o6pa3ie. CorjaacHo MpearnoYTUTEIbHBIM BApUAHTAM OCYIIECTBIICHUS 30H]1 HYKJIEMHOBOM
KHUCJIOTBI COAEPKUT YACTh MOCTIEA0BATEIBHOCTU HYKJIEMHOBOM KUCITOTHI, Koaupyromeid AKR
u/umm CYP450.

ITPUMEPBI

[0134] anee npeacraBiieHbl MIPUMEPBI KOHKPETHBIX BAPUAHTOB OCYLIECTBIICHUS 1JIsS
BBITTOJIHEHUSI CTTOCOOOB B COOTBETCTBUU C HACTOSIIIMM PACKPBITUEM, a TAK)KE BAPUAHTOB
OCYIIIECTBJICHUS, TPEJCTABIISIIONIUX COOOM KOMITO3UIIMK B COOTBETCTBUM C HACTOSIIIIUM
packpeiTueM. [Tpumepsl TpeacTaBIeHbl UCKIIIOUMTEIBHO C LEIbIO WIITIOCTPALMY U HE
MpeHa3HAYCHBI IS OTpaHUYCHUS 00beMa HACTOSIIEr0 PACKPBITHS KAKUM-THOO ITyTEM.

ITpumep 1. I1peBpainenue (S)-petukyirHa B (R)-peTUuxkyiauH

[0135] JlanHbIi MpUMeEp IEMOHCTPUPYET in Vitro npeBpatieHue (S)-petukyiavHa B (R)-
PETUKYIIMH C UCTIOJIb30BaHUEM cMecH (DepMEHTOB B (hopMe TTOJIUIECITHIA CITUsTHUS Papaver
somniferum, cocrosimiero u3 pparmeHToB CYP450 u AKR (SEQ. ID: Ne323).

[0136] BerpamuBanu mtamm Saccharomyces cerevisiae YPH499, conepxammuit pESC-leu2d:
:PsCPR/PsREPI, u MuUKpocombl ouuiliaiv, Kak OMCaHO HUXKe. BkparTiie, mTaMM ApoxoKen
BbIpalllMBaIM B cuHTeTUYeCKOM nostHoM (SC) cperie 0e3 eiuHa, JOMOJIHEHHOM 2% TITI0KO3bl,
B TeueHue 16 yacoB mipu 30°C u 250 rpm. OAWH MUUTMIIMTP KYJIBTYPbI J00aBIsd B 50 M1
SC cpenapl 6e3 nennyHa, 1onoaHeHHOM 1,8% ranakto3sl, 0,2% T1roK03bl U 1% paduHO3I, U
BbIpaNMBajy B TeueHue 72 yacoB mpu 30°C u 250 rpm. 3aTeM KyJIbTypbl HEHTPUPYTHpOBAIIU
nipu 4000 g B TeueHHE 5 MUHYT U TPOMBIBaJIM ¢ ToMolbio 5 M 6ydepa TEK (50 MM Tris-
HCI, pH 8, 1 MM EDTA, 100 MM KCI). Ocanku moBTOpHO cycrieHaupoBaiu B 1 mur Oydepa
TESB (50 MM Tris-HCI, pH 8, 1 MM EDTA, 0,6 M cop06uT) u 700aBjIsyiv paBHbIN 00beM 0,5
MM CTEKJISTHHBIX rpaHyJ. [Ipobupku BcTpsixuBaau pykoii mpu 10°C B TeueHune 4 MUHYT.
I'panynsl mpombiBaiu ¢ momoiibio TESB, a cMBIBBI cOOMpalv U LEHTPUPYTUPOBAIIU MTPU
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14000 g B Teuenue 10 muH. CynepHaTaHT yIbTpaleHTPUGyTrupoBaIu B TeueHue 1 yaca npu
125000 g v cynepHaTaHT OTOPACBIBAIN. 3aTEM MUKPOCOMBI TOBTOPHO CYCIIEHIMPOBAIH B 50
MM HEPES, pH 7.5.

[0137] Aranutrueckue obpasibl pepmenToB comepxanu 500 MkM NADPH u 50 MxM (S)
-petukyiauHa B 0ypepe HEPES (pH 7,5) u MUKPOCOMBI, MOJTy4YeHHbIE, KAK OMHUCAHO BHIIIIE.
AmnHanmuTrueckue o0pasnbl MHKyOupoBaiu B TeueHre Hour rmpu 30°C. ITocye ocyiecTBIeHUs
peakuuy aHaluThyeckue oopasuel nporousui Ha HLPC Agilent 1260 npu cKOpocTH IOTOKa
0,2 MJI/MUH. U COEAUHEHUS OT/IEIISIIA C UCTIOJIb30BAaHUEM XHUpaJibHOM KOJIOHKK LUX cellulose-1
(150 mm x 2,1 MM BHYTpeHHMI AuaMeTp; Phenomenex) ¢ 75% amMoHus OukapOoHara,
nonostHeHHOTO 0,1% nuatuiamuHa (pactBopuTenb A) U 25% aneronurpuia c 0,1%
nuaTwiiamuHa (pacrtsoputelb B). (R)-PetukymuvH u (S)-peTUKYIMH KOHTPOJIMPOBAJIU IIPU
JUTMHE BOJIHBI 284 HM.

[0138] Pe3ynbpTaThl Moka3aHbl Ha Gur. 3. Kak M0oHO BUAETh Ha GUr. 3, BpeMsl YACPKUBAHUS
AYTEHTUYHBIX CTAHAAPTHBIX KOHTpoJeH (R)-peTnkynuna u (S)-peTUKyJIMHA B XUPAJIbHON
KOJIOHKE COCTaBJIsSIeT MPUOIM3UTEIbHO 13,5 MUHYTHI (BepXHsIS MaHENIb) U 15 MUHYT (BTOpas
MIAHENb CBEPXY), COOTBETCTBEHHO. Ha HM>KHEN maHes M oKa3aHbl Pe3yJibTaThl AHAJTUTUIECKOTO
o0pa3ia, B KOTOpoM (hepMEeHT He MPUCYTCTBYET B CMECH, U IEMOHCTPUPYETCS, YTO MPH JAHHBIX
YCIIOBUSAX peakuuu (S)-peTUKyIuH He anumepusyercs B (R)-petvkynud. Ha Tpereli nanenu
CBepXy MOKa3aHO, YTO B IPUCYTCTBUU cMeCH (hePMEHTOB (S)-pEeTUKYJIUH STTUMMEPHU3YETCS B
(R)-peTukynuH (CM. Ha CTPENKY U NOSBJIEHUE TMKA HA MOMEHT BPEMEHM YAEPKUBAHUS
MPUOIU3UTENBHO 15 MUH.).

[Tpumep 2. I1peBpaiuenue (S)-peTukyavHa B 1,2-1erUapOpeTUKYIIMH

[0139] laHHBII TpUMEDP AEMOHCTPUPYET 1N Vitro MPEeBPALIEHUE B IPOAKKAX (S)-PETUKYIIMHA
B 1,2-perunpopetukynul ¢ ucnonb3oBanueM CYP450 u3 Papaver rhoeas (SEQ. ID: Ne325).
BoipammBanu mramm Saccharomyces cerevisiae YPH499, conepsxammit pESC-leu2d::PsCPR/
PrDRS, 1 MUKpOCOMBI OUMIIIAJIM, KaK OMMCAHO HUXE. BKpaTiie, mramMM Ipox:Ken BhIpalluBalIv
B cuHTeTHUeckoi nosHot (SC) cpene 0e3 netuHa, JOMOJIHEHHOM 2% TII0KO3bl, B TEUCHHE
16 yacoB nipu 30°C u 250 rpm. OIMH MWUIWJIMTP JTaHHOU KyJbTYphI 100aBisiu B 50 mi1 SC
cpeanl 6e3 jeinyHa, fonoaHeHHoM 1,8% ramakTo3ssl, 0,2% rioko3sl U 1% paduHO3bI, U
BbIpanuBaju B TeueHue 72 yacos rpu 30°C u 250 rpm. 3aTeM KyJIbTyphl HEHTPUPYTrupoBaIu
ripu 4000 g B TeueHHe 5 MUHYT ¥ TPOMBIBaIIK ¢ TomMoIbio 5 i1 Oydepa TEK (50 MM Tris-
HCI, pH 8,1 MM EDTA, 100 MM KCI). Ocaaku moBTOpHO cycnieHaupoBaju B 1 mi 6ydepa
TESB (50 MM Tris-HCI, pH 8, 1 MM EDTA, 0,6 M copburt) u 106aBisiyiv paBHBIN 00BeM 0,5
MM CTEKJISTHHBIX rpany’. [Ipodupku BcTpsixuBaiu pykoit mpu 10°C B TeueHue 4 MUHYT.
I'panymsl mpombiBaiu ¢ nomoinbio TESB, a cMBIBBI cOOMpay u HeHTpUuPyrupoBaiy mpu
14000 g B Teuerue 10 muH. CynepHaTaHT yIbTpaAleHTpUYTHpOBAIM B TeUeHHE | yaca mpu
125000 g v cynepHaTaHT OTOPACHIBAIN. 3aTEM MUKPOCOMBI TOBTOPHO CYCIIEHIUPOBAIH B 50
MM HEPES, pH 7.,5.

[0140] Ananutuueckue oopa3sipl hepmeHTOB coaepkanu S00 MM NADPH u 50 MxM (S)
-petuxynuHa B 6ydepe HEPES (pH 7,5) 1 MUKpOCOMBI, IOJTy4eHHBIE, KAK OTIMCAHO BHIIIIE.
Amnanutuueckue o0pasibl UHKyOrupoBaiu B TeueHue Houu ripu 30°C. ITocme ocyiecTBieHus
peaxkuuu aHanuTuueckrue oopasupl mporousuim Ha HLPC Agilent 1260, coequHeHHO ¢ Macc-
criektpomeTpoMm 6400 B ¢ HICTOUHMKOM MOHU3ALMY PACTIBUIEHUEM 3JIEKTPOHOB,
(GYHKIMOHUPYIOIIUM B PEKUME OIIPEIETICHUS MOJIOKUTETBbHBIX MIOHOB. Macc-ClieKTpOMeTp
ckanupoBas oT 200-400 macca/zapsia. CoequHeHus pa3aessiv ¢ UCIIOIb30BaHUEM CIIoco0a
HLPC ns pepMeHTHOTO aHAJIUTUYECKOTO obpa3siia, onrcanHoro panee (Farrow SC and
Facchini, PJ, (2013), J. Biol. Chem. (288) pp 28,997-29,012; nuokcureHasbl kaTaau3upyoT O-
neMeTunrpoBanue u O,0-1eMeTUITMPOBAHKE C ITUPOKO PACITPOCTPAHEHHBIMH (DYHKIUSIMU B
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MeTabom3Me OEH3UIM30XUHOJMHOBBIX aJIKAJIOUIOB B MaKe CHOTBOPHOM).

[0141] PesynpTaTsl moka3ansl Ha ¢ur. 4. Kak MOXHO BuieTh Ha (ur. 4 (BepXHSIsI TAHENb),
MUK C TIEPUOJIOM BPEMEHU YACPKUBAHUS TPUOIU3UTENHHO 3,1 MUHYTHI HAOII01aeTCsI Ha
HPLC xoj10HKe B KOHTPOJILHOM 00pa3iie, He coepxkarieM GepMeHT. DTOT MK COOTBETCTBYET
MPOTHO3UPYEMOMY BPEMEHHU yIep>KUBaHMs 3,13 MUHYTHI Jj1s1 HauOOIbIero parMeHTa
CIIEKTPa UHAYLMPOBAHHOW CTOJIKHOBEHUSIMU AUCCONMAlUU 118 (S)-peTUKYJIMHA IIpU Macca/
3apsia 330 (cM. Tabauny 1). Ha BTopoi maHenu cBepxXy MoKa3aHo, YTO HE HAOJII0Ia10TCS TTMKU
npu Macca/3apsii 328 B TOM ke KOHTPOJIbHOM 00pa3slie, UTo, TAKUM 00pa3oM, yKa3bIBaeT Ha
OTCYTCTBUE B KOHTPOJIbHOM oOpa3ie 1,2-neruapoperukynuna. Ha TpeTbeli manenum cBepxy
MOKAa3aHO, YTO MUK HAOIIOJAeTCS HA MOMEHT BPEMEHHU YJEePKUBAHUS MPUOTIU3UTENBHO 3,1
MUHYTBI Tpu Macca/3apsin 330 B oOpa3iie, comepxaiieM (epMeHT, 4YTO, TAKUM 0Opa3oMm,
yKa3bIBAE€T HA MPUCYTCTBUE (S)-peTUKYIMHA B aHATIMTUYECKOM obpa3sie. Ha HuxkHel maHeau
MOKAa3aHo, YTO MUK C TIEPUOJIOM BPEMEHHM yIepKUBAHUS MpUOIM3uTenbHo 3,0 HabmogaeTcst
py Macca/zapsia 328 B aHAIUTUYECKOM 00pasiie. ITOT MUK COOTBETCTBYET MPOTHO3UPYEMOMY
BpeMEHU yaepkuBaHus 3,02 MUHYTBI HAUOOJIBbIIETO (PparMeHTa CrieKTpa UHAYIUPOBAHHOM
CTOJIKHOBEHHUSIMU JMCCOUMALMK U1 1,2-1eruaipopeTUKyIMHa mpyu Macca/3apsa 328 (cm.
Tabuiy 1), UTO yKa3blBaeT Ha MIPUCYTCTBUE B AaHAJIMTUUYECKOM obpa3iie 1,2-
JETUIPOPETUKYJIMHA B MPUCYTCTBUM (PepMEHTA.

ITpumep 3. I1peBpawenue 1,2-gernapopetukynusa B (R)-peTukynus

[0142] JlanHBIM TpUMEP 1EMOHCTPUPYET in Vitro MpeBpallieHue B Apoxokax 1,2-
neruapopetukynuHa B (R)-petukyiuH ¢ ucnonb3zoBanueM AKR u3 Papaver rhoeas (SEQ. ID:
Ne327).

[0143] 16-uacoByo KyabTypy B S0 Mi1 LB, nonosiHeHHOM 50 MKT/MJI KAHAMHULIMHA
MoHOCyIb(haTa 1 35 MKIr/MII xiopamdenukosa, mramma Rosetta Escherichia coli (DE3),
coaepkaiero pET47b::PrDRR, nob6asssiiv B 1 J1 TO# ke cpelibl U BeiparmBaiu npu 37°C,
180 rpm, 1o OD600 0,6. 3atem gobasmsuu IPTG 10 koHeuHOM KOHLEHTpauu 1 MM,
obecrneunBanu BeipamuBanue mpu 25°C, 180 rpm, B TeueHHe 4 4aCOB U KJIIETOUHBIN OCaI0K
cobupamu ueHTpudyrupoBanueM. Kietku msuposaiu B 6ydepe A (100 MM Oydep Ha ocHOBe
HaTpus pocdarta, pH 7,0, 300 MM NaCl, 10% (00bemM/00beM) IIulepruHa), TOTMOJTHEHHOM 2
MM ¢enunmerancynbponmidropuna (PMSF), ¢ ppaniysckum nmpeccom. Kietounsrit nedpuc
ynaisum neHTpudyruposanreM mpu 14000 g B TeueHue 15 MUHYT. DKCTpaKT 00IIIeTr0o
pacTBOPUMOTro Oenka 00beIMHSIIM ¢ ypaBHOBeIIeHHOM OydepoM A cmonoit TALON
(Clonetech) B Teuenue 45 munyT 1ipu 4°C, 65 rpm. CMoITy IBaKIbI MpOMbIBAIU Oydepom A
1 O€JIOK 3JTIOMPOBAJIM MTO3TAITHO € UCIIOJIb30BAaHUEM I'paIMeHTa UMUa301a B Oydepe A (2,5,
10, 100, 200 MM). OuuineHHbIM Oe1oK smoupoBamy B 100 MM uMugazoa.

[0144] AranuTrdeckue oopasibl pepmeHTOB coaepkanu S00 MkM NADPH, 50 MxM 1,2-
JIeTUApOpeTUKyIMHA B Oydepe Ha ocHOBe HaTpus dhochaTta (pH 7,0) u OGeok moayyanm, Kak
OTIMCAHO BbIIIE. AHAIMTUUECKHE 00pa3ibl ocTaBiIsum B Teuenue Houu ripu 30°C. TTocmne
OCYIIIECTBJICHUS PeaKIuu aHAIUTHIeCKre oOopasiel mporousuii Ha HLPC Agilent 1260,
COEJIMHEHHOM ¢ Macc-CrieKTpoMeTpoM 6400 B ¢ ICTOUHMKOM MOHU3AUUKU PACTIBIIIEHUEM
3JIEKTPOHOB, (PYHKIMOHUPYIOIIUM B PEKUME OIPe/IeIeHHUS MMOJIOKUTEIbHBIX HOHOB. Macc-
criekTpoMeTp ckaHupoBall ot 200-400 macca/zapsia. CoeMHeHus pa3Ieisiiv C UCITOJIb30BAHUEM
cnioco6a HLPC g ¢pepMEHTHOr0 aHAIIMTUYECKOT 0 00pa3ua, onucaHHoro panee (Farrow SC
and Facchini, PJ, (2013), J. Biol. Chem. (288) pp 28,997-29,012; nuoKcUreHas3sl KATAIU3UPYIOT
O-ngemetrnmupoBanue U O,0-AeMEeTHIIMPOBAHUE C IITMPOKO PACTPOCTPAHEHHBIMU (QYHKIUSIMU
B MeTab0yM3Me OEH3UIM30XUHOJMHOBBIX aJIKaJIOUIOB B MAKE CHOTBOPHOM).

[0145] Pe3ynbTaThl moka3ansl Ha ¢ur. 5. Kak MoHO BUIETh Ha QUT. 5 (BEPXHSIS TAHENb),
MUK C IEPUOOM BPEMEHU YJIeP)KUBAHUS TPUOIM3UTETbHO 3,0 MUHYTHI HAOJIIOJaeTCsl HA
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HPLC xoj10HKe B KOHTPOJILHOM 00pa3iie, He coaepxalieM GepMeHT. DTOT MK COOTBETCTBYET
MPOTHO3UPYEMOMY BPEMEHH ynepkuBaHus 3,02 MUHYTHI HAMOOJIBIIETO (PparMeHTa CeKTpa
VHYLIMPOBAHHON CTOJIKHOBEHUSIMU JUCCOLMALMY IS 1,2-1eruApopeTUKyJIMHA IIpy Macca/
3apsia 328 (cm. Tabnuny 1). Ha BTOpoii maHenu cBepXy MOKa3aHo, YTO He HAOI01aeTcs
HUKAKOTO MUKA HA MOMEHT BPEMEHHM yACPKUBAHUS TPUOTIUZUTENBHO 3,1 MUHYTBI, TAKUM
o0pa3oMm, (R)-peTUKyIMH OTCYTCTBYET B 0Opa3sue. HebombIoi muk HaOmoaaeTes mpu
NpUOIN3UTENBHO 3,0 MUHYTBI B TOM € KOHTPOJIbBHOM 00pa3ile. DTOT MUK MPEeICTABISET
U30TONHYI0 hopMy cybcTpaTHOro 1,2-nerunpoperukyiauHa. Ha TpeTbel maHenu cBepxy
MMOKAa3aHO, YTO NIMK HAOIIOAAETCS C IEPUOIOM BPEMEHM YIEPKUBAHUS TPUOIU3UTENBHO 3,0
MHUHYTBI IpU Macca/3apsia 328 B o0pasie, coaepxaliieM (GepMeHT, YTO, TAKUM 00pa3om,
YKa3bIBAET HA MIPUCYTCTBHE HEOOIBIIOTO KOJIMYECTBA HEU3PACXOAO0BAHHOTO 1,2-
JETUIPOPETUKYJIMHA B aHAJIMTUUECKOM oOpa3ue. Ha HukHel maHeny noka3aHo, 4TO MUK C
MIEPUOIOM BPEMEHHM yIepKUBaHUS MpUOIM3uTeIbHo 3,1 Habmogaercs mpu Mmacca/3apsia 330
B aHAJIMTUUYECKOM 00pa3ie. ITOT MUK COOTBETCTBYET MPOTHOZUPYEMOMY BPEMEHU
yaepxuBanus 3,13 MUHYTHI 1J1s1 HAUOOJIBIIETO (DparMeHTa CrieKTpa UHAYIMPOBAHHOM
CTOJIKHOBEHUsIMU Auccoruanumu s (R)-petukynuna npu macca/3apsia 330 (cm. tabauny 1),
YTO YKa3bIBAE€T Ha MIPUCYTCTBUE B aHAJIUTUUECKOM obOpa3ie (R)-peTuKynrHa B IPUCYTCTBUU
dhepmeHTa.

[Tpumep 4. I1pespaienue (S)-N-meTunkokinaypusa B (R)-N-meTunkoxkiiaypun

[0146] JlanHbINM MpUMeEp IEMOHCTPUPYET in Vitro MpeBpallieHue B Apoxokax (S)-N-
METWIKOKIIaypuHa B (R)-N-METUIKOKIIAYPHH C UCIIOJIB30BAHUEM B cMecH ()epMEHTOB B (hopme
ToJIMIenTrAa ciusiHus u3 Papaver somniferum, cocrosiero u3 pparmenToB CYP450 u AKR
(SEQ. ID NO 2).

[0147] BeipamumBaiu mtamMm Saccharomyces cerevisiae YPH499, conepsxammii pESC-leu2d:
:PsCPR/PsREPI, 1 MUKpoCOMBI OUMIllajiv, KaK OIMCAHO HWXKe. BKkpaTiie, mTaMM IpoxoKei
BBIpAIIMBAIM B cuHTeTUUYeCcKOM notHoM (SC) cpeie 0e3 eliuHa, JOMOJTHEHHOM 2% TITI0KO3bI,
B TeueHue 16 yacoB mpu 30°C u 250 rpm. OIMH MUUTUIIUTP KYJIBTYpPbI 100aBIsIM B 50 M
SC cpenpl 6e3 neliyHa, 1omojiHeHHoM 1,8% ramakTossl, 0,2% raoko3bl U 1% padguHO3bI, U
BhIpallMBajy B TeueHue 72 yacoB mpu 30°C 1 250 rpm. 3aTeM KyJIbTypPhI HEHTPUDYTUPOBATIU
nipu 4000g B TeUeHHe S MUHYT U IPOMBIBAJIU ¢ roMotibio 5 mit 0ydepa TEK (50 MM Tris-
HCI, pH 8, 1 MM EDTA, 100 MM KG). Ocaaku TOBTOPHO cycnieHaupoBaju B 1 M Oydepa
TESB (50 MM Tris-HCI, pH 8, 1 MM EDTA, 0,6 M cop0OuT) u 700aBjsyiv paBHbIN 00beM 0,5
Mw crekisiHHBIX Tpanyil. [Tpobupku BeTpsaxuBaiu pykod npu 10°C B TeueHue 4 MUHYT.
I'panyinbl npombiBaiu ¢ nomoibio TESB, a cMbIBbI cOOMpasu U HEHTPpUPYrupoBaid Ipu
14000 g B Teuenue 10 muH. CynepHaTaHT yJIbTpaleHTPUGyTUpOBaIM B TeUueHUe 1 yaca mpu
125000 g v cyniepHaTaHT OTOpaChIBAIU. 3aTEM MUKPOCOMbBI TIOBTOPHO CYCIIEHAUPOBAIIU B SO
MM HEPES, pH 7.5.

[0148] AranmuTrueckue oOpasibl pepmerToB comepxkanu 500 MkM NADPH u 50 MxM (S)
-N-metunkoxknaypuna B 0ypepe HEPES (pH 7,5) 1 MMKpOCOMBI, MOJTyYeHHbIE, KaK OTTMCAHO
BbIIIIEe. AHAIMTUUECKKE 00pa3ibl MHKyOupoBaiu B TeueHre Hour nipu 30°C. Ilocrme
OCYIIECTBJIEHUS PEaKLUMM aHATIMTUUYecKre o0pa3ipl nporousui Ha HLPC Agilent 1260 nipu
CKOPOCTHU ITOTOKA 0,2 MJI/MUH Y COEIMHEHUSI OTAEIISIIN C UCITOIb30BAHUEM XUPAIIbHOM KOJIOHKH
LUX cellulose-1 (150 MM X 2,1 MM BHyTpeHHMI1 nuameTp; Phenomenex) ¢ 75% amMoHus
oukapbonara, gonojHeHHOro 0,1% auaTHiIaMuHa (pacTBOpUTENb A) U 25% aneToHUTpuUIA
¢ 0,1% muatrinamuHa (pactsopurensb B). (R)- u (S)-N-MeTUIIKOKIaypyH KOHTPOJIMPOBAIU
IIPY JJIMHE BOJIHBI 230 HM.

[0149] Pe3ynbraThl mokazaHsl Ha ¢ur. 6. Kak M0oXHO BUIETh Ha (UT. 6, BpeMs yIepyKUBAHUS
AYTEHTUYHOI'O CTAHAAPTHOI'O KOHTPOJIA (S)-N-METUIKOKIAypUHA B XUPAIBHONU KOJIOHKE
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COCTABJISIET MPUOIU3UTENBHO 13,9 MUHYTHI (BepXHsis aHeb). Ha HibkHel aHe oKa3aHbl
PE3yIbTAThl AHATMTUYECKOTO 00pasna, B KOTOPOM (PEPMEHT HE IPUCYTCTBYET B CMECH, U
JIEMOHCTPUPYETCS, UYTO IIPY JAHHBIX YCIIOBUAX peakuH (S)-N-METUIKOKIIAYpUH HE
snmuMepusyercs B (R)-N-metwikoknaypus. Ha cpegneit naneny mokasaso, 4To B IPUCY TCTBUU
cMecH (hepMeHTOB (S)-N-MeTUIIKOKIIaypuH snumepu3yercs B (R)-N-MeTUIIKOKIIaypurH. (CM.
Ha CTPEJIKY U MOSIBJIEHUE IMUKA C BpEMEHEM yJIePKUBAHUS MPUOTU3UTEIBHO 16,3 MUH.)

ITpumep 5. I'ennsiii caitnieHcuHr rena ciustHuss AKR 1 AKR-CYP450

[0150] JlaHHBIM TpUMEP 1EMOHCTPUPYET CAUIEHCUHT TeHOB, Koaupyromux AKR w/unu
CYP450 ¢ ucnonp30BaHUEM MHIYLIUPOBAHHOTO BUPYCOM caiiieHcuHra reHos (VIGS).

[0151] YpoBHuu Tpanckpunta REPI w/unmn COR1.3 (koaupyromero KoJIeMHOHPEAYKTa3y)
Maka CHOTBOpHOTO [Papaver somniferum) (TpanckpubupoBannoro SEQ. ID NO: 322 u SEQ.
ID NO: 328, coorBercTBeHHO) B XeMoTtune Bea's Choice maka cHoTBOpHOTO (Papaver
somniferum) MOAABJISIIM C UCTIOJIb30BAHUEM BEKTOPHOW CUCTEMBI BUPYCa ITOTPEMKOBOCTH
tabaka (TRV). [IBe o6iactu (REPI-a (¢ur. 7A; manens A) u REPI-5' (¢ur. 7C; manens A))
kJIHK REPI u ogny obnacts kJIHK COR1.3 (¢dur. 7B; nanens A) aMminpuiupoBaiu ¢
VCIIOJIB30BAHUEM CIIEAYIOIINX Nap MpaiMepOB:

pTRV2-COR1.3

COR 1.3 - F, ggatccCATCAGTTCCATGCTCTGGT

COR 1.3 - R, ggtaccGGGCTCATCTCCACTTGATT

pTRV2-REPI-a

REPI-a-F, ggatccCATCACTTCCAAGCTCTGGT

REPI-a-R, ggtaccGGGCTCATCTCCACTTGAT

pTRV2-REPI-5'

REPI-5'-F, gaattcCCTACATACTGTATTGGGTTGAATCATG

REPI-5'-R, ggtaccTAACGGGATAGGACGGTTT

[0152] O6nacte REPI-a n o6nacte COR1.3 00nacTh I€MOHCTPUPYIOT 3HAUMUTEIBHOE
nojjo6ue B pe3yIbTaTe peuupoKHoro coBmecTHoro caieHcuara REPI 1 COR1.3 B kaxxaoMm
ciyuae. Hao6opot, o6imacts REPI-S' siBnsieTcst yHUKAIbHOM M PUBOIUT TOJIBKO K CAMICHCUHTY
REPI, Ho ne COR1.3.

[0153] AMIUIMKOHBI OTJIETBHO KIIOHUPOBaJK B pTRV2, 1 BEKTOPbI MOOUIIU30BAIIU B
Agrobacterium tumefaciens, kak onMcaHo paHee. ANMKaJIbHbIE MEPUCTEMBI JIBYX -
TpeXHeIeIbHbIX MPOPOCTKOB UHPUIbTpOBaHU 1:1 cMechio A. tumefaciens, conmepkalieit
pTRV1 u ckonctpyupoBannbiit pTRV?2, conepskamuii reH-crienuduunbie pparmentsl. [Tycroi
pTRV2 ucrnonp30Bajivi B KAUECTBE OTPULATEIIBHOTO KOHTPOJIS, 4 KOHCTpYKUKMIO pTRV2-PDS,
KOJIMPYIOIYIO (PUTOCHECATYPa3y, UCIIOIb30BAIM B KAUECTBE MOJIOKUTEIBHOTO KOHTPOJIS
uHGUIbTpanui. MHQUIBTpOBAaHHBIE paCTEHUS KYJIHbTUBUPOBAIM B TETUTUIIE B TeueHue 8-10
Henenb. MupunsTpanuro ¢ mnoMompio A. tumefaciens, a Takke cOop 1 00paboTKy o6pasion
MJIEYHOT'O COKa, To0era u KOpHs 151 aHAJIM30B AJIKAJIOUIOB ¥ TPAHCKPUIITA BBITIOIHSIIH,
Kak orucaHo paHee. Kak mpasuio, 20-30 pacteHuii MHQUIBTPOBAJIM C TOMOIIBIO A.
tumefaciens, conepxatueit pTRV1 u ogny koucrpykuuto pTRV2. T1pubnuzurtensao B 70-80%
UH(PUIBTPOBAHHBIX PACTEHUH BBISBIISIIM MOOUIM30BAHHBIN (h)parMeHT KOHCTPYKIUKU pTRV2
¢ momo1isio RT-PCR (¢ur. 7A (manens B); ¢ur. 7B (manens B); dur. 7C, manens B), uto
MOKa3bIBACT YCIIENTHOE MHUIMPOBAHUE ITUX PACTEHUM. AJIKATIOUIbI IKCTPATUPOBAIIN U3
TMOGUIM3UPOBAHHOT'O MJIEUHOT'O COKA C UCTOJIb30BaHUEM MeTaHoIa. OTHOCUTETBHYIO
MPEICTABICHHOCTh TPAHCKPUIITA otpeAesisu ¢ momolbio qRT-PCR (¢ur. 7A (manens C);
¢ur. 7B (manens C); ¢ur. 7C, nanens C). [Toayuanu naHHbie 0 cOAEPKaHUU ATKATIOUI0B U
OTHOCUTEJIbHOM MPEJICTABICHHOCTH TPAHCKPUNITA OT 6 OTAEIbHBIX MHPUIBTPOBAHHBIX
PACTEHUIA ¥ BBITTOTHSUIA TPU TEXHUUECKHUX ITOBTOPHOCTH Ha KXKIOM 00Opa3sie. AHATIM3UPOBAIIH
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00pasIbl MIIEYHOTO COKa JJIs1 MH(PUITbTPOBAHHBIX pacTeHuit ¢ momoIibio LC-MS/MS. D¢ dexTbI
Ha COJIEp)KaHME ATTKATIOMOB B PACTEHUSX MaKa CHOTBOPHOTO, MH(WIHTPOBAHHBIX C TOMOIIBIO
A. tumefaciens, conepkarieit pTRV 1 u kaxxayro u3 2 obmacrert REPI i COR1.3 B OTACTBHBIX
KOHCTpYKIUsX pTRV2, olleHUBaIM ¢ UCIIOJIb30BAHUEM TTOJTHBIX MOHHBIX XpOMaTorpamm (¢ur.
7A (nmanens D); ¢ur. 7B (manens D); pur. 7C, nanens D) v myTeM orpeesieHrs OTHOCUTETbHON
MPEICTABICHHOCTH 9 pa3IMUHbIX aJIKAJIOUI0B (MOp(dUHa, KOJerHa, TebanHa, arnaBepruHa,
HOCKaIMHA, KOJaMHUHA, JIAyIMHA U JIAyTaHO3MHA) B MJICYHOM COKE M KOPHSIX (¢ur. 7A (aHenb
E); ¢ur. 7B (manens E); dur. 7C, nanens E). B nonoaxneHue k 60j1ee HU3KOMY COJIEPIKaHUIO
MopduHa caitnieHcuHr REPI v COR 1.3, BBI3BIBAII CYIIIECTBEHHOE CHU)KEHHUE YPOBHEH KOJIEMHA
u tebanna. CamineHcuHr REPI (1.e. rena AKR-CYP450), a Taxxke caiiieHcuar COR1.3 (T.e.
reHa AKR) mpuBOIMII K CYIIECTBEHHOMY IOBBIIIEHUIO HAKOIUIEHUS! PETUKYJIMHA, KOJTAMUHA,
JayJaHUHA, JayJaHO3UHA U, HE COBCEM ITOCTOSIHHO, ManaBepuHa U HockanuHa. OTHOLIEHUE
(R)-peTukynuHa K (S)-peTUKYJIMHY- COCTABIISIIO MPUOIU3UTENHHO 21:79 BO MJIIEUHOM COKE
KOHTpONbHBIX (pTRV?2) pactenmii, Ho oTHOmIEHUE (R)-peTukynmHa K (S)-peTUKYIMHY
CHWXXAJIOCh J10 IPUOIM3UTENIBHO 2:98 BO MiieuHOM coke pactenuii ¢ pTRV2-REPI-a (¢dur. 7A
(manens F) u pacrennit pTRV2-CORI1.3; ur. 7B (nmanens F) u 1o npubnusurensHo 5:95 B
MJieyHOM coke pactenuit ¢ pTRV2-REPI-5', B MieuHoM coke U KopHsIX (¢ur. 7C, nanens F).
[Tpumep 6. Katanutuueckas aktuBHocTh AKR B mpucyrcrBun NADPH/NADH u

NADP*/NAD"

[0154] HanHbIl pUMep IEMOHCTPUPYET IpeBpalleHue 1,2-neruagpoperuxkyiria B (R)-
pETUKYIMH, KaTamu3upyemoe noaunentuaom AKR B nipucyrcreun Boccranosurenein NADH
i NADPH. JlanHbIi mpuMep, KpoMe TOro, AEMOHCTPUPYET 00PAaTUMOCTH BBIIIICYTOMSHYTON

peaxuysa B IPUCYTCTBUUA OKUCITUTEIIEN NAD* um NADP™.

[0155] DxcriepuMeHTHI BBITIOJIHSJIM B OCHOBHOM, KaK OIIMCAHO B IIpUMepe 3 BHIIIIE, 32
VCKJIFOYEHHUEM TOTO, YTO PEAKLMU BBIMOJHSIM C UCIOJIb30BaHeM AKR, monydueHHOM! 13
Papaver somniferum u u3 Papaver rhoeas, 1 uto B 00paTHOM peakuuu (R)-peTuxkynuH

obecreunBanmm kak cyocrpaT u 6o NAD*, 6o NADP? ucrionp30Bamm B kadecTBe
OKMCIIUTEJIS JIJIS1 OCYIIECTBIICHUS] (hepMEHTAaTUBHOM peakuuu. [TocieHIon yITOMSIHYTYIO
peakmuro mpoBoawm ripu pH 9. Kak mokazano Ha ¢wur. 8, B mpucyrcTBun kak NADH, Tak u
NADPH 1,2-1ervipOpeTUKYJIMH C UCTIOJIb30BAHUEM KATAJIMTUUECKUX KOJIMYECTB IMOJIUIIENITHIA
AKR xkak u3 Papaver somniferum (PsDRR) (¢ur. 8A, manens A), Tak u u3 Papaver rhoeas
(PrDRR) (¢ur. 8B, manens A) npesparanu B (R)-petukynua. Kak gamee moka3zaHo Ha ¢ur.
8, c ucnonb3oBanueM kak nmonurentraa AKR PsDRR u3 Papaver somniferum (¢ur. 8A, maHesb
B), Tax 1 monmumnentuaa PrDRR u3 Papaver rhoeas (¢pur. 8B, manens B) peakuus MoxeT ObITh

o6paTtumoit, u B mpucytctBuM NAD' umu NADP™ (R)-peTuxynuH mpeBpamiaercs B 1,2-
JIETUIPOPETUKYIIUH.

ITpumep 7. pH-3aBucumast aktuBHocTh AKR

[0156] danHbii mpuMep nemoHcTpupyeT pH-3aBucumocts nosmnentuaa AKR B
MPUCYTCTBUM KAaK BOCCTAHOBUTEJIS], TAK U OKUCIIATEIIS.

[0157] ITpoBepsinu pH-3aBucumocts nonunentunoB CYP450 u AKR kak u3 Papaver
somniferum, Taku u3 Papaver rthoeas. @epMeHTaATUBHBIE pEAKIUMU BBIMIOJIHSIN B OCHOBHOM,
KaK OITMCAaHO B IPUMEPE 3 U B IpUMEPE 6, 32 UCKITIOUEHUEM TOT0, yTO pH B Kax 01 peakuuu
nocteneHHo nosbimamu ot pH 3,5 1o pH 10. AKTUBHOCTB (PepMEHTOB IIPU KAKIOM
oneHrnBaeMoM pH KosmyecTBEHHO ONpeAesiiv aHAIM30M 00pa3uoB ¢ nomoinbio HLPC
Agilent 1260, coequHeHHO ¢ Macc-criekTpomeTpoM 6400 B ¢ MICTOUHMKOM MOHU3ALMU
pacIblIEHUEM 3JIEKTPOHOB, (DYHKIHOHUPYIOIIMM B PEKUME OTIPEICTICHHUS TTOJO0KUTEITbHBIX
HOHOB. Macc-ciekTpoMeTp ckanupoBai oT 200-400 macca/3apsia. CoeauHeHUs pa3aeIsiin
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cucnonb3oBanueM ciocodba HLPC s pepMeHTHOT 0 aHAIMTUYECKOT O 0Opa3ia, OImMCcaHHOTO
panee (Farrow SC and Facchini, PJ, (2013), J. Biol. Chem. (288) pp 28,997-29,012; nuoKcureHasbl
kaTamsupyoT O-gemerniimposanre U O,0-AeMETUIMPOBAHUE C IIMPOKO PACHPOCTPAHEHHBIMU
(bYHKIMSAMY B MeTa00IM3Me OEH3MITM30XUHOIMHOBBIX AJIKAJIOUI0B B MAKE CHOTBOPHOM).
[0158] Pe3ynbTaTsl npeacTaBiensl Ha ur. 9. Ha nanenu A nokasaHbl rpaduku,
JIEMOHCTPUPYIOIIUE aKTUBHOCTD (hepMeHTOB Kak (pyHkuuto pH ¢ ucrionp3zoBanuem CYP450
(PsDRS) n AKR u3 Papaver somniferum B npucyrctsun NADPH (ripsimoii PsDRS) u B

npucyTcTBun NADP' (06patHsiit PsDRS). Ha nanenu B noxasans! rpadukuy,
JIEMOHCTPUPYIOIINE AKTUBHOCTH (pepMeHTOB Kak pyHkiwro pH ¢ ucnonp3zoBanrem CYP450
(PrDRS) u AKR u3 Papaver rhoeas B ipucytcteur NADPH (nipsimoit PrDRS) 1 B mpucytcTBumn

NADP* (o6patHsiit PrDRS). Kak MoskHO BuaeTh Ha dur. 9, PsSDRS u PrDRS npespamiaior
(S)-petuxynuH B 1,2-I1erUAPOPETUKYIMH ONITUMAIBLHO P mpubnusuteabHo pH 8. B
npucytctBud NADPH PsDRR u PrDRR nipeBpatnaer 1,2-nerunpopetukyinv B (R)-peTuKyuH

ONTUMAJIbHO Ipy pubmmsutensHo pH 7. B mpucyrersun NADP PsDRR 1 PrDRR mpeBparuaet
(R)-peTuxkynuH B 1,2-1eruAPOPETUKYIIMH ONITUMAIBHO ITpU IpUbM3uTensHo pH 9.

ITpumep 8. I'ennsbiii caitieHcuHr reHa ciusaHus AKR u AKR-CYP450

[0159] JanHbI TpUMEP AEMOHCTPUPYET AOIIOJHUTEIIbHBIN CAMIIEHCUHT T€HOB, KOAUPYIOLLMX
AKR w/unu CYP450 ¢ ucnonb30BaHWEM UHAYLIMPOBAHHOTO BUPYCOM CANJIEHCUHIAa TEHOB
(VIGS).

[0160] DxcriepyUMEHTHI ¢ CAaHJIEHCUHIOM I'€HOB BBITIOJIHSJIA B OCHOBHOM, KaK OTTMCAHO B
puMepe 5, 3a UCKITIOUEHUEM TOr o, uTo HaneauBaiauch Ha reHbl COR (AKR) u REPI (CYP450)
c ucrnoyib30oBanueM ciienyroimux koucrpykuuii: REPIa, REPIb u COR1.3. REPIa npencrasisier
000 KOHCTPYKIMIO, KOTOPAs HALEIUBAETCS HA KOHCEPBATUBHYIO [1OCIE10BATEIBHOCTD KaK
B rere COR, tak u B rede REPI. Hanporus, REPIb HaneauBaeTcs Ha 001aCTh, KOTOpast
sBisieTcs yHukainbHol 11 REPL. COR1.3 HanenuBaeTcs Ha 00J1aCTh, KOTOPAs SBISETCS
yHukanbHO# 1511 COR. YpoBHU TpaHckpunToB REPI 1 COR onpeaensi, Kak ONrMcaHo B
npuMmepe 5. I1ycToil BeKTop ucnonb30Baiv B kauecTBe KOHTpoust (PTRV2). Kak MoxxHO
BUJIETh Ha ¢ur. 10, pacTteHus, B koTopbix REPI sBiseTcs yHukanbHON MullieHbI0 17151 REPIb,
JEMOHCTPUPYIOT MOHWKEHHbIE YPOBHU TpaHcKkpunta REPI oTHOCHTEIbHO KOHTPOJIS (ur.
10 - BepxHsisl MaHelb), TOrAa Kak ypoBHU TpaHcKpurita COR octaroTcs riiaBHbIM 00pa3zoM
Takumu ke (ur. 10 - HwKHSA MaHenb). Pactenusx, B koTopsix U1 REPI, 1 COR sBisroTCS
mutieHssMu 171t REPIa, neMoHCTpHUpyIOT moHMWKeHHbIe ypoBHH TpaHckpurta REPI (¢ur. 10
- BepxHss maHesnb) 1 COR (¢ur. 10 - HuxHSA aHens). Eciu HanenuBaivch Ha COR ¢
ucnionb3oBanueM COR1.3, To ypoBuu Tpanckpurta COR nonmwkanucs (¢pur. 10 - HIKHAS
na”esnb). Kpome toro, ypoBuu Tpanckpunra REPI Takxke CHMXaIMch OTHOCUTENTbHAS KOHTPOJIS
(¢ur. 10 - BepxHsisi maHEIb) B OTBET HA calJIeHCUHT YpoBHei Tpanckpunta COR ¢ momoIpso
COR1.3.
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CoeauHeHue Bpemsa CnekTtp JHeprus Asaxe. (HM)
(xonronka HPLC) YAEPXaHHsA | HHAYIHPOBaAHHOMH CTOJIKHOBEHUA
(MuH.) CTO/IKHOBEHUAMH (eV)
AUCCOUHALMH
(R)-PeTukynusx 13,5 HeT JaHHBIX HEeT JJaHHbBIX 284
(xupanbhasn
KONOHKaA)
(S)-PeTuxyaun 15,5 HeT JAHHLIX HEeT JJaHHBIX 284
(xupanbHas
KOJIOHKQ)
(S)-PeTuxynun 3,13 330,2 (10), 210,1 (6), 25 HeT JAaHHbIX
(xononka C18) 192,1 (100), 177,1 (4),
175,1 (14), 151,2 (4),
143,1 (16),137,1 (38)
(R}-PeTukysann 313 330,1 (30),210,1 (31}, | 25 HET JaHHbIX
{xos0HKa C18) 192,1 (100),175,1
(16),142,9 (17),136,2
(28)
Jerugpopetukyaus | 3,02 328,3 (100), 313,2 25 HeT AaHHbIX
(xonoHKa C18) (83),312,2 (80),296,4
(6), 284,2 (26), 2521
(5),190,2 (4}),162,4 (7)
TABJIMLA 1
NEPEUEHL [NOCJIELOBATEJILHOCTEN
<110> Facchini, Peter J.
Farrow, Scott C.
Beaudoin, Guillaume A.W.
<120> KOMIO3MIMI ¥ CIIOCOBH IIOJIYUEHUA (R) -PETUKYJIMHA ¥ ET'O IPEINECTBEHHIKOB
<130> 21806-P45160PCOO
<150> US 61/911,759
<151> 2013-12-04
<150> US 62/050,399
<151> 2014-09-15
<160> 340
<170> PatentIn Bepcus 3.5
<210> 1
<211> 966
<212> JHK
<213> Papaver somniferum
<400> 1
atggagagta atggtgtacc tatgatcact ctcagttccg gcattcggat gcctgcecttta 60
ggtatgggaa cagctgaaac aatggtaaaa ggaacagaaa gagagaaatt ggcgtttttg 120
aaagcgatag aggtcggtta cagacacttc gatacagctg ctgcatacca aactgaagag 180
tgtcttggtg aagctatagc tgaagcactt caacttggtc taataaaatc tcgagatgaa 240
ctcttcatca cttccaagct ctggtgcgct gatgctcacg ctgatcttgt cctccecctgcet 300
cttcagaatt ctctgaggaa tcttaaattg gactatcttg atctatattt gatacaccat 360
ccggtaagct tgaagccagg gaagtttgtt aacgaaatac caaaggatca tatccttcca 420
atggactaca aatctgtatg ggcagccatg gaagagtgtc agacccttgg cttcactagg 480
gcaatcgggg tctgtaattt ctcatgcaaa aggcttcaag agttgatgga aacagccaac 540
agccctccag ttgtgaatca agtggagatg agcccgactt tacatcaaaa aaatctgagg 600

Crp.: 45
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gaatattgca
gccgecetggg
agaggaaaat
gtggtgaaaa
ctaacggcag
gctttcttgt
gattga
<210> 2
<211> 978
<212> JHK
<213>
<400> 2
atggaggaag
ggtgacaatt
gaaattacga
gccgctgett
ggtttgatca
gaacgtgacc
gtagatcttt
atttcgagag
tgtcatgaat
gaagaattac
acttggcacc
tattcagctt
gtgttaggtg
gtatatgagc
aaccttcaga
ccacagcaca
atggaagctg
<210> 3
<211> 969
<212> JHK
<213>
<400> 3
atggagaatg
atgggtacag
gcaatcaaag
cttggtgaag
ttcattactt
cgaaactcat
gtaagcttga
gattacaagt
attggtgtaa
cctccecctecag
ttttgcaagg
ccgtggggat
gggaaaactc

gtaaagacct

aggccaataa
gcaccaatgc
ctgttgccca
gtttcaatga
aagacatgga

tatcaccgac

ttattggctt
ccatgccagt
aagctgctgt
atggaacgga
aatctcgagc
ttgttgtccc
tcctcataca
accaaatcct
tagggctcgc
tagccacggc
agaagaatct
taggagccaa
agatagctaa
aaggtgtgag
tcttcgattt
aaggagtaag
aactttga

taattcctag
catcataccc
taggttatag
ctatagctga
ccaaattatg
tacggaatct
aggcagggag
ctgtatgggc
gcaacttctc
ttaatcaagt
ccaacgatat
cgagcagagt
atgctcaggt

tcaatgaaga

RU 2729065 C2

tatcatgatc
agttatgcat
ggttagtatg
agcgaggatg
aaagatcagt

tggacctttc

Argmenone mexicana

ggaaactgtg
aataggtttt
tctcgttggg
aaaggctgtt
tgaagttttt
ctcactcaag
ttggccagtg
aacttttgat
aaaaaatatc
aaagattccc
gatcgagtat
taacacacat
ggctcgggga
tatggtggtc
tgagttaact
cctgtctgca

Argmenone mexicana

agtgacattg
atttgttagt
acactttgat
agcaattcaa
gtgctgcgat
taagttggag
gtatgagtat
agccatggaa
ttgcaagaag
ggagatgaat
tgttatcact
acttgatgca
ttgtttgaga
gaggatgaag

accgcacact
tctaaggtgce
agatgggttt
aaggaaaacc
gagattccac

aaaactgaag

gttccaaaag
gggacagctg
atcgaaaatg
ggtgaagcca
attactacta
aatagcctcc
agactacgtc
acaaaatcag
ggagttagta
ccggtgcectceg
tgtaaggaaa
tggggaaaca
aaaactacag
aagagtttta
gaagaagagt
gtttatggtg

agctctggaa
tcagaagaag
acagcttcta
cttggactga
gctcatcctg
taccttgatt
ccacccctaa
gagtgccaaa
cttcaaacta
ccagtttggce
gcttactcac
caagttctgc
tgggtatacg

gaaaacctaa

Crp.: 46

cagttttggg
ttcaccagat
accagcaagg
ttaagatatt
aatctagaac

aagagttctg

taaccctaag
catctccaat
gttatcgtca
tagctgaagc
aactttggtg
aggatttaca
atgacgcagg
tttgggaagg
acttttctat
atcaagtgga
agggtattca
atcgagtcgt
ctcagatcgc
accaagaaag
caaataaaat

atcatgatat

gtgtgatgcc
ggaaattggc
cttacatgtt
tcaaatcccg
atcttgtcgt
tatatctgat
aggaagcttt
atcttggcecct
ttttggacta
aacagaagaa
ctttaggagc
atgaaattgc
aacaaggagt

ggatatttga

agccgtaggt
tgctgtggcce
cgcgagtcectt
tgattgggaa
aagctctgct

ggatgagaag

tagtagttca
ggctgatcat
cttcgatact
cctacgtctc
tagaagttgc
aacggattac
acgacctcct
aatggaagaa
caagaagctc
actgagccca
tgtaacggct
ggagagtgat
attgagatgg
gatgaaacaa
cagtcaattt

actcaaggag

tatattaggt
aatactgaat
tgaggagttt
taaagaactg
tccttetett
acactttcca
agttctgatg
taccaagtca
tgccaaaatc
actgagagaa
tagtggaacc
tagggctaaa
gagtttgctt
ctgggaactg

660
720
780
840
900
960
966

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
978

60
120
180
240
300
360
420
480
540
600
660
720
780
840
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actgaagaag ataagcaaaa gatcagtaaa ataccacagc atagaggact gactggtgat

gcttttgtct cagaacatga aggggcaccc ttcaagactg cagaagagtt atgggatgga

gaagtttga
<210> 4
<211> 969
<212> IHK
<213>
<400> 4
atggatatga
gtgattggct
attatgcaag
gaacagcctc
gatgaacttt
cctgccatac
cactggccag
cttcctatgg
gcaaagttta
gcaacaattt
ttgatagatt
gtggggacaa
aagaaaagag
ggtgtggtgg
tggaaactga
cttggaatgg
gaagagtaa
<210> 5
<211> 969
<212> IHK
<213>
<400> 5
atggaaattg
ggaacagccg
gcaatcaaga
cttggtgaag
ttcatcactt
agggagactc
ctaagcgcaa
gactatgaat
attggagtca
attcctgcag
ttctgtaagg
acttggggaa
ggaaagacac
gcgaagagct
actgaagaag
acgtttctct
gcagcttga
<210> 6

ataaacatgc
ttggtacatc
ctattgaaaa
ttggtgaagc
tcatcacttc
aaaagactct
tgagttcgag
attttaagaa
ttggagtcag
ccccttecagt
tttgcaaagc
tttatggaac
gaaaaagtgt
tgaaaagctt
gtgaagagga
attatacatc

ttcctaaagt
aaaattggcc
atggctacag
ctatagtcga
ccaagctatg
tcaagaatct
agccagggaa

ccgtatgggg
gcaacttctc

ttaatgaagt
ccaaaggtat
ccaataaagt
atgctcaggt
ttaatgaaga
agtccaaaca

cagctgaagg

Argmenone mexicana

ggttgtttat
agctgatccc
tggttacagg
tattaacgaa
caaattatgg
cagaaatctg
gcacgaaaat
agtgtgggcc
caatttctct
tcttcaagtg
taatggaata
taatagagtt
tgcacaggtt
taacaaggag
tacgaagaaa

accatatgga

Berberis thunbergii

gacattgaat
gtttaccaaa
acactttgac
agcgcttcac
gtgtagtgat
tcacttggat
gcatgagtac
agcaatggaa
tagcaagaag
ggaagtgaac
tgttgtgact
catggacagt
ttgtctgaga
gaggatgaag
gatcagccag

gcctttcaag

gttccaacaa
cctgtcgact
cattttgata
gccattagtc
tgcagcgata
aatatggagt
tttgaatatc
gcaatggaag
tgcaagaaac
gaagtaaatc
tttgtagttg
atggaatctg
tgtttgagat
aggatgaagc
attagtgaaa

ccttacaaga

tctggctatc
tctgaagcag
acagcttcca
cttggcctta
tgtcaccaag
taccttgatc
ccaatactaa
gaatgccaga
ctggaacagc
cctgtttggce
ggttactctc
gaggtcctga
tggatatacg
gagaatttgg
ttaccacaat

accttagagg

Crp.: 47

aagtcatcat
ttgatacgac
cagctgctct
gtggattgat
cccatccaca
atcttgatct
cgataaagaa
aatgtcataa
ttgacaatat
catgttggca
cttatgctcc
atgttctcaa
gggcatatga
agaaccttga
ttcaacaaga

caataaaaca

aaatgcctct
ccaaacgggce
tgtaccaatc
tcaaatctcg
atcgcgttcet
tttacctcat
aagataagct
ggcttggcct
tactcaaaac
atcaaaataa
ctttaggtgc
aagagattgc
agcaaggagt
agatatttga
ataaagggca

agctatggga

ggggattcca
taggctggca
ttataactcg
taaatctcga
acatattctt
gtatcttatc
agaagatttt
acaggggctc
catggcctct
acaaaaaagg
tttaggagca
gcaaattgcc
gcaaggcatt
aatattcgat
tcgagcttgt
actatgggat

tttaggcttc
aatactgtgt
agaggagtca
gaatgaactc
ccctgcecectt
acattggccg
tcttcctatg
ctctaagtcc
tgcaaagatt
gctaatagag
caaaggaaca
taagactaga
tggcctggtyg
ttgggcattg
aaatggagaa

tgaagaggta

900
960
969

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
969

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
969
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<211>
<212>
<213>
<400> 6

atggaaattg

ggaacagccg
gcaatcaaga

963
IOHK

cttggtgaag
ttcatcactt
aagaacacac
ctgagttcaa
gatttcggat
attggagtca
atccccgeecg
tattgtaaga
atttggggat
ggaaagaccc
acgagaagct
agcaaagaag
ggatttctgt
tga

<210> 7
<211> 975
<212> JHK
<213>
<400> 7
atgatggtga
attatgggca
ctcttaactt
gagaagtctg
gatgaattct
cctgceccecttce
cattggccat
atactaccta
ctcactaagt
acggccaaga
aaactaaaca
gctcacggaa
gcaaaggcaa
gctggtatat
gattgggaat
ttcccagctg
gatggagaga
<210> 8
<211>
<212>
<213>
<400> 8

JHK

1020

ttcctaaagt
aaaattggcc
atggctacag
ctatagtcga
ccaagctatg
tccagaatct
agcgaggtaa
ctgtatggga
gcaatttctc
ttgatcaagt
ccaaaggtat
ccaatatcgt
atgctcaggt
acaatgaaga
agaccaaacg

ctcccecctagg

gtgttcctga
tgggcactgc
caatcaagct
taggtaaagc
acatcaactc
aagagtcact
tgagcttgaa
tggacttcaa
ccattggtgt
tacctcctgt
aattttgtaa
gtccttgggg
aaggaaagac
tagtaaagag
tgagtgcaga
attctctcct
tctga

RU

Berberis thunbergii

gacattgaat
gtttaccaaa
acactttgac
agcgcttcac
gtgtagtgat
tcaactggat
acttgagtat
agagatggaa
tgctaagaag
tgagatgaat
cgttgtgaca
tatggagaat
atgtctgaga
aaggatgaag
tatcgacaac

acccttcaag

Corydalis chelantifolia

ggtgacactg
agcctatcct
tggttacaga
tatatctgag
caagctatgg
caagaagctt
gaaagggagt
ggcagtatgg
cagcaacttt
tgttaatcag
ggacaatggt
aacaaaccgt
tcttgctcag
ctacaatgaa
agagttgaaa

ctcagctaaa

Corydalis chelantifolia

2729065 C2

tctggctatc
tctgaagcag
acagcttcca
cttggcctta
tgtcaccaag
taccttgatc
ccactacagg
aagtgccaaa
attgaacacc
ccattgtggc
gcttactcac
gaggtgctag
tcagtgtacg
cagaatctaa
ttgccacaaa

tctccagagg

cagagtagtt
ttcgccgaat
cattttgata
gctcttaaac
tgctctgatt
gggttggagt
tatgagttcc
gcagccatgg
tcttgtaaga
gtggagttga
atcgttctta
gttatggaat
gtttgtctga
gtgcggatga
agtatcagtg
gggccattta

Crp.: 48

aaatgcctct
ccaaacgggc
tgtaccaatc
tcaaatctcg
atcgcgttcet
tttaccttat
aagacgagac
gggttggtct
tactcacgac
aacaaaggac
ctttaggtgc
cagagattgc
aaaaaggcgt
acatatttga
aaagagtctt
aactatggga

ccagtgataa
cagatgaagc
cagcttcact
tcggactcgt
ctcacccaga
accttgatat
ctataccaac
aggagtgcca
agcttgaaac
acacactttg
tggcattttc
gcgagttact
gatggatata
aggaaaacct
aacttccaca

gaactgaaga

tttaggcttc
aatactgtgt
agaggagtca
gaatgaactc
ccctgccectt
tcattttccg
ctatcccatg
caccaaatcc
cgcaaagatt
tctgagagag
caaaggtgca
taaggctaaa
tgcattggta
ttggaacttg
ccttggagaa

tggagagatg

aaagatgcct
aaaggctgca
gtaccacaat
caaatctcga
ccgagtcatc
gtatcttatt
ggacgaggaa
aaagcttggc
aattctctct
gcaacagacg
ccctttggga
tcatgagatt
tgagcaaggt
ggagatattc
gcatagaggc
agagctctgg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
963

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
975
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atggagagtg
gtgacctgcg
acagcctcgt
aagcttggtt
gaagctatct
acttctaagc
accctcagga
ttgaagccag
tttaaatcta
ggtgtcagca
cctgctgtta
tgtaaagcta
tggggaacca
aaatctcatg
aagagcttca
gctgaagatt
tttctttcac
<210> 9
<211> 906
<212> JHK
<213>
<400> 9
atgcctgtag
ttggcagttc
aaatcagaga
tctcgtgatg
atcgtacctt
ctcatacatt
caacttcttc
gggctcacga
tccactgcga
acgaagatga
ggttcctatg
attggcaagc
ggagcaagta
tttgattgga
gcatccctac
atctga
<210> 10
<211> 984
<212> JHK
<213>
<400> 10
atggagagtg
attgagatgc
gtgaagttgg
atataccaaa

atcaaatcta

ttgcttgtga
gtggaggcag
acccgtttgce
actggcattt
ctgaggcaat
tgtggtgcac
atcttcaatt
ggagatatga
tatgggcaaa
atttttcatg
atcaggtaga
atggtatcac
accgtgtagt
ctcaggtttg
acaaagaaag
taaagaagat

caaatggtcc

taggctttgg
ttgaaggaat
agcctctcgg
aattattcat
cactcaagac
ggcccctgag
cctttgacac
aatcgattgg
agatcactcc
gagagttctg
gaacaaaatg
ctagaggaaa
tggttgtcaa
agttaactga

ctactgcctc

atagtgcagc
cgatgttagg
ctcttctgaa
ctgaggagtg
gagaccaact

RU 2729065 C2

gcctggagta
cagcaccacc
tggatcagaa
tgatacagct
ccaacttggg
tgatgcacac
ggagtacctt
tttccctgta
aatggaagag
caagaaactt
gatgaatcca
tattacggcc
agaatgtgaa
tttgagatgg
gatgaaagag
cagtgagatt
tttcaagtct

Corydalis chelantifolia

cacggctaaa
caagcttggt
tgaaaccatt
cacgtccaaa
gagtttacag
gtttagcacc
caagtcagtt
tgtgagtaat
ggcagttaat
taaaggaaaa
gggagacaac
aactgctgtt
aagctttaac
ggaagagttg
ctttggcgac

Chelidonium majus

agcagcagta
tatgggaact
tgcaataaaa
tcttggtgaa

cttcatcact

atcgagcagc
aggatgagga
ggtgtaaagc
tctttttacc
ctgatcaaat
aaagatcttg
gacctttacc
caatcaaagg
tgtcagggac
gaaaatttac
ctttggcaac
cactcccctt
gtgttgcacc
gtatatgagc
aacctgggga
ccacagggta

gaagaagaat

tttcecectttg
tacagacact
gttgaagcta
ttatggtgtg
aatctccaat
gacgaaactc
tggcaagcaa
ttctcatgca
caagtggagt
ggtatacata
agagttgttg
caggtttgcect
aaagagagga
aagaggatca

catgatgaag

gtagttccag
gttgaaaact
ttagggtaca
gctgtagctg
tccaagcttt

Crp.: 49

agcagtactt
tgcctgttgt
aagctctctt
agaccgagca
ctagagatga
tccteectge
ttatacattt
aggacctcct
ttgggctcac
ttgccacagc
aaaagaaact
taggagccaa
agattgccaa
aaggagtgag
tatttgactg

gaggactacc

tttgggatgg

gtgatgatga
tcgacactgc
ttaaccttgg
gaagcactga
tggactacct
caacaccagt
tggaagaatg
aaaaacttga
tgaacacatc
taactggtta
agaatcaagt
tgagatggat
tgaaggctaa
gtcagcttcc
ttagggagct

taacgactct
ttcttccagg
ggcacttcga
aagcacttca

ggtgttctga

tattcccgag
aggcatgggt
acatgcaatc
atctctgggt
actcttcatc
ccttcaaaac
tccgataagce
tccaatggac
taaatccatt
caagattcct
aagggagttc
aggaactaat
ggctaaagga
tctgttggtg
ggaattgaat
tgttgatggt
agagatttga

agcgattaaa
tactaaatat
tttaatcaaa
gcgcagcctce
agatctttat
cccaaaggaa
ccaaaatctc
agaattacta
ttggcaacag
ttcacctcta
gttggaggag
atatgagcag
ccttgacatt
acagcataaa

tgactatgag

gagctcaggc
ttccgaaaca
cacagctgct
acttggtctg

cgctcatcct

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
906

60
120
180
240
300
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gatcttgtca
ttatatctgg
aaggaggacc
aagcttggcce
ttattgactt
caacaaaaga
cctctgggag
caccagattg
cagcaaggtg
aagatattcg
agtagagtca
gaattctggg
<210> 11

<211> 984
<212> HOHK
<213>
<400> 11

atggagagta
atgccaattg
ttggctcttt
cagactgagg
tctagagatg
gtccteccecectg
ttgatacatt
gagctcctcce
ggcctcgcca
gtcactgcca
acgaaactga
ggagccaaag
cagattgcca
caaggggtgg
atattcgatt
cgtagaggac
gaactctggg
<210> 12

<211> 984
<212> JHK
<213>
<400> 12

atggagagta
atgccaattg
ttggctcttt
cagactgagg
tccagagatg
gtcctccecectg
ttgatacatt
gagctcctte

ggcctcacaa

tccectgetet
tacattggcc
tccttecttt
tcacaaagtc
cggctatcat
aactgagaga
ccaaaggcac
ccaagattag
tgacaccgtt
attgggaatt
acccttgtta
atggagaagt

gtaataatgc
ttggtatggg
tgactgcaat
agtctcttgg
aactcttcat
ctcttcagaa
ggccggtaag
caatggattt
agtcaattgg
acatccctcc
gggaattttg
gcactgcatg
aggctagagg
ttttgttggt
gggaattaag
tccctagtca

atggagaagt

gtaataatgc
ttggtatggg
tgactgcaat
agtctcttgg
aactcttcgt
ctcttcaaaa
ggccagtaag
caatggattt
agtcaattgg

RU 2729065 C2

tcagaactct
gttaagctca
ggacttcaag
aattggtgtt
cccteecegtt
gttttgtaag
cgtgtatgga
agggaagtct
agtgaagagt
gtacgaagaa
ttttttccte

ctaa

Chelidonium majus

agtattagtt
aacagctgaa
aaaggtgggt
tgaagctata
cacttccaag
ttctctcagg
ctcgaagcca
caagtctgtg
agtcagcaac
tgatgttaac
taaggctcac
gggaagaacc
aaagtctatt
gaagagtttc
tggagaagac
tgtttttgtc
gtga

Chelidonium majus

agtattagtt
aacagctgaa
aaaggtgggt
tgaagctata
cacttccaag
ttctctcagg
ctctaagcca
caagtctgtg
tgttagcaac

ctcaggaagc
aagccaggga
tctgtgtggg
agcaacttct
gttaatcaag
gccagagata
tccggtgcag
gttgctcagg
ttcaatgaag
gacttaaaaa

tcagaaaacg

ccagtaataa
aacctttttce
tatagacact
gctgaagcac
ctgtggttgce
aagcttaagt
ggagagatca
tgggcagcca
ttctcttgca
caagtggaga
ggcatcctcg
aacggagtta
gcgcaggttt
aacgaggaaa
ttgaaaaaga

tccgatgacg

ccagtaataa
aacctttttce
tatagacact
gctgaagcac
ttgtggattc
aagcttaagt
ggggagctca

tgggtggcca
ttctcttgca

Ctp.: 50

tgaagttgga
actgtgtttt
cagccatgga
cttgtaagaa
tggagatgaa
ttgtggttac
ttatggactg
tttctctaag
aaaggatgaa
tgatcgacga

gacccttcaa

ctctgaactc
aaggttcaga
ttgatacagc
ttcaacttgg
ctgattgtca
tggagtacct
agcatgttat
tggaagaatg
agaagcttca
tgaacccact
ttgcagctta
tggactctga
ctctacgatg
ggatgaagga
tcagcgagat

ggccattcaa

ctctgaactc
aaggttcaga
ttgatacagc
ttcaacttgg
ctgattgtca
tggagtacct
ggtcacttat
tggaagaatg
agaagcttcg

gtatcttgat
tccaatactc
agaatgtcaa
gcttcaagat
cccacgttgg
cgcctactcg
cgaggtgttg
atgggtatac
ggagaacatg
gatcccacaa

gactgtagaa

aggcagggag
aagagtgaag
tgctgtttac
actgatcaaa
ccatgatctt
tgacctatat
accaaaggaa
tcacaagctt
agatttatta
ttggcagcag
ctcgccttta
ggtgctacaa
ggtatatgaa
aaacctgaag
cctcccacag

gtctgaggaa

aggcagggag
aagagtgaag
tgctgtttac
actgatcaaa
ccatgatctt
tgacctctat
accaaaggag
tcacaagctt
agatttattg

360
420
480
540
600
660
720
780
840
900
960
984

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
984

60
120
180
240
300
360
420
480
540
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ctcactgcca
aagaaactga

ggagccaaag
caaaagattg
gaacaagggg
aagacattcg
cagcgtagag
gagctatggg
<210> 13

<211> 987
<212> IHK
<213>
<400> 13

atgggtgagg
gggaggacga
ggagtggtga
gctctatact
ttgatcaaat
cctgatcgcg
gatctatatt
caaaagcagg
caaaagcttg
gatttactag
tggcaacaga
tcgcctttgg
ctgcacgaca
tatgagcaag
ctggctgtat
caacgtagag
gaagagctct
<210> 14

<211> 921
<212> IHK
<213>
<400> 14

atgccagtgg
ttggcaatgc
cagacagagc
tccegtgatg
gtcattcctg
ctcatacact
gaagaactag
cttggcctca
ctcacaatag
caatataaac
ttgggagcca
gacattggaa
caaggagtga

acatccctcc
gggagttttg
gcactgcatg
ccaaggctag
tgattttgtt
attgggaatt
gacatagcca

atggagaagt

aaatgatcaa
tgccgttgtt
aagcgattct
ttacagagga
ctcgagatga
tcgtccecctge
tgatacattg
atatccttcc
gcctcaccaa
cctcggctaa
ataaattgag
gggccaatgg
ttgctaaggc
gtgtgagtgt
tggattggga
gacttcctgg

gggatggaga

tggggatggg
taagggccat
agtcacttgg
agctcttcat
ctcttcaaag
ggccagtgag
ttcaaatgga
caaagtccat
caaaggtccc
tgaaagagtt
aaggaactat
ttgctagtgg
ctcttttggt

RU 2729065 C2

tgctgttaac
taaggccaac
gggaagaacc
aggaaagtct
ggtgaagagt
aagtggagaa
tgaatttatc
gtga

Chelidonium majus

gacgagtagt
aggtatgggg
gcacgcgatt
atgtcttggt
actcttcatc
tcttcagaac
gccggcaagc
tttggatttc
gtcaattggt
gatccctecce
ggaattctgc
aactccttgg
tagagggaag
gttggttaag
attgagcgaa
tgatatcttc
agtatga

Cocculus trilobus

gttggcagcc
tgagatgggt
tctagccatt
cacttccaag
gactctcaag
ctcaaacaaa
ttatgaatct
tggtgtaagc
tcctactgtce
ctgcaaggaa
ttggggcacc
aaagactctt

aaaaagcttc

caagtggaga
ggtatcgtca
aacgacggag
acggcgcagg
ttcaatgaag
gacttgaaac

tcagataacg

gttgaaattc
acagcagcat
aagctagggt
gatgctgtag
acctcaaagt
tctctcagga
acacacgaag
aagtctgtgt
gtcagcaact
gctgttaatc
aaggcaaatg
ggctctagtg
actcatgctc
agttacaatg
gagaacttga
gtctcagata

tatccatttc
tacaggcatt
gcagaagcgc
ctctggtgca
aatcttgggt
ccaggaaagt
gtatgggcag
aacttttectt
aatcaagtgg
aagggaatta
aacaaagtta
gctcaggtct
aatgaggaga

Crp.: 51

tgaacccgcet
ttgcagctta
ttatggactc
tttctctacg
agaggatgaa
agatcaacga

ggccattcaa

cagtagcgac
acccatttgt
acaggcactt
ctgaagcact
tatattgctg
agctgaaaat
ggaacttcga
gggcagctat
tctcttgcaa
aagtggagat
atatccacat
gagttgccga
aggtttgttt
aagagaggat
agaagattag
acgggccttt

aagaatcaga
tcgacacggce
ttgagcttgg
gtgatgctca
tggactatgt
atgattttcc
ccatggaaga
gtaagaagct
agatgaaccc
ttatcactgc
tggaatctaa
gtctgagatg
ggatgaaggg

ttggcaacag
ctcgccttta
tgagttgcta
atggggatat
ggaaaacctg
gatcctccca

gtctgaggaa

tctaagcact
ggggtcagat
tgatacagct
tcgccttgga
tgatgctcat
ggagtacctt
atttccttta
ggaagaatgt
gaaacttcaa
gaacccaatt
tacagcgtac
aactcaagtg
gcgatgggta
gaaggagaat
tgaaatccca

caaaactgta

ggtagtgaag
tgcgctgtac
cttgatcaag
tcctcacctt
tgatctctat
agtaccaaag
gggacatagg
tgagaattta
cttttggcga
ttactcacca
agtgcttgaa
ggtgtatgag
gaacctagac

600
660
720
780
840
900
960
984

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
987

60
120
180
240
300
360
420
480
540
600
660
720
780
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atatttgatt gggaattaag tgagaaagag ctgaaaaaga tcaatgagat tccacagagc

agaggactcc ctggtgacat ctttgtgtca gatgatggac ccttcaagtc tgaagcagag

ctctgggatg gagaagtttg a

<210> 15

<211> 966
<212> JHK
<213>
<400> 15

atggggagtt

ggtatgggaa
aaagctatag

aaccttggag
ctattcatta
cttcaagaat
ccggcaagtt
ttggagtatg
tctattggtg
atccctcecgg
gagttttgtg
acctcgtggg
aacgggaagt
gtagtgaaaa
ttgagtgatg
gatattctga
gtatga
<210> 16
<211> 972
<212> IHK
<213>
<400> 16
atgagtagtt
ttagggtttg
cttaatgcta
gagtctcttg
gaactcttca
gccattcaaa
tggcccatta
gaattggact
aaatccattg
accatccctc
agagaatttt
gggaccccat
agtagaggca
gtgttggtga
gagttgacgg
agtggtgata
ggagaaatct
<210> 17

gtagtatacc
ctgctgacag
aggttggtta
atgccattgc
cttccaagct
ccctcaggaa
cgacaccagg
agactatttg
ttagcaactt
ctgccaatca
acgccaacaa
gaagcaataa
ctgttgctca
gttacaatgc
aagacatgaa

tttcaagtaa

atggtagtgt
gaacagctgce
taaagttagg
gtgaagctgt
tcacttccaa
aaacacttcg
gtgggaaaga
acaagccagt
gtgttagcaa
ctgctgttaa
gtaaggccaa
ggggatcctc
aaactcatgc
agagctttaa
acgaagactt
tttgggtctc

aa

Eschscholzia californica

agtgaagagt
caatctagca
tagacacttt
tcaagcactt
atggtcttca
gcttaaattg
gatttatgag
ggcagccatg
ttcttccaag
agtggagatg
tatcctgcett
agttatggag
ggttagtctg
agaaaggatg
agcaatcagc

cgggcccttce

Eschscholzia californica

accaatgaag
ttacccattt
ttataggcat
ttctgaagca
gctttggatt
gaaccttaaa
ggggaatttt
gtgggcagcc
tttctecttgt
tcaggtggag
taatatcatg
cggtgtcgtc
tcaggtttgt
tgaagagagg
gaagaaaatc

gacagaagga

ctgagctcag
ggctctgatg
gatacagctt
gaacttggtc
gattctcacc
gagtatcttg
ttccctatac
gaagaatgtc
aagctccaaa
aacccagttt
actgcatatt
tctgaggttc
agatggttat
aaggagaacc
gagattcctc

aaatccgaag

tcactaaact
gtgggatcag
tttgacacag
cttcaacttg
tctgatgctt
atggagtacc
gatcttcctg
atggaagaat
aagaaacttc
atgaacccaa
attgctgcett
gagaccgaag
ttgagatggg
atgaaggaaa
agtcaaattc

cctttcagat

Crp.: 52

gaagggagat
cttcaaggat
caatttacca
tcatcaaatc
ccgatcgtgt
atctatatct
caaaagatga
agaggcttgg
ctatattgaa
ggcaacagaa
cgcctttggg
tgaaacaaat
accaaatagg
tgaagatatt
agcgtcgaaa

acgaactctg

caggaagtaa
atggtgtgaa
ctgctctcta
gtctcatcaa
atcctgatcg
ttgatctata
tacctaaaga
gtcaaaagct
aaatcattct
tttggcacca
attcgccgtt
tgctacacga
tatatgagca
acctatctgt
ctcaacgtag

ctgaagaaga

gcctgtaata
agcactagtg
gagtgagcaa
tagagatgaa
cgtccctget
aatacattgg
gatctttcca
gcttacaaaa
caccgccacc
gaaattgaaa
tgctaaagga
tgctatggcg
tgcaactatg
cgattgggag
ttttgctggt
ggatggagaa

aattcatgtt
gaatgccatt
cttcactgag
atctagagat
tgtcctcccece
cctgatacac
ttgtctccag
tggactcact
ctcctcagcet
gaagaagttg
aggagctgct
gatagccaga
aggggtgatt
gtttgactgg
aggacttcct
gctttgggat

840
900
921

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
966

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
972
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<211>
<212>
<213>
<400> 17

atggagatga

975
IIHK

cctgtattgg
gcacttgtta
gttgaggagt
cgtgacgaac
ctctttgctce
atacattggc
ttcctacctt
ctcaccaagt
attgccaaca
aaacttaggg
gccaaaggca
gctaaggcta
gtgattttgt
gattgggatt
aaccttggcg
gatggagagg
<210> 18

<211> 981
<212> JHK
<213>
<400> 18

atggagagta
gagatgcctg
aaattggctc
tacaatactg
aaatctcgag
cttgttgtcc
tatctgatac
gaggacatcc
cttggccttg
ttggcaattg
cagaagaaac
ttaggagcca
caaattgcta
caaggggtga
atatttgact
agaggacccc
ctttgggatg
<210> 19

<211> 981
<212> JHK
<213>
<400> 19

Glaucium Flavum

gtagtgcaca
gcatgggtac
atgcaataaa
gtcttggtga
ttttcatcac
ttcaaaattc
cgttaagctc
tggacttcaa
caattggtgt
tccctectge
agttttgtaa
ccttctgggg
gagggaagtc
tggtgaagag
tgagcatcga
atttttttgt

tctaa

Glaucium Flavum

gtagtagtag
tattaggtat
ttttgactgc
aggaggcact
acgaactctt
ctgctcttca
attggccagt
ttcctttgga
ccaagtcaat
ccaacatccc
tgagggagtt
aaggcacctt
aggctagagg
ttttgttagt
gggaattgag
ttgctgatat

gagggttctg

Glaucium Flavum

RU

agtagttcca
tgctgaaaac
aattggttac
tgctatagct
ttcaaagcta
tctccggaag
aacgccaggg
atctgtgtgg
cagcaacttc
agttaatcaa
ggtcaatggt
ctctaatgaa
tgttgctcag
ttttaatgaa
cgacttgaaa

ttcagaaaac

tgcagtagta
gggaactgct
tataaaagcc
aggtgaggct
catcacttcc
aaattcacta
aagtttaaag
cttcaaaaat
tggtgtcagc
tcctgctgtt
ttgtaaggtc
ctggggctct
aaagtctgtt
gaagagtttt
caacgacgac
ttttgtttca

a

2729065 C2

ctaatgactc
catttccaag
agacactttg
gaagcacttc
tggatatctg
cttaagttgg
aaatcggtgt
gcagccatgg
tcttgcaaga
gtggagatga
atacttgtta
attatggact
gttactctca
aatagaatga
aaattcgatg
gggcccttca

gttccagtaa
gaaaacaatc
ggttacagac
gtggctgaag
aagctatggt
cggaatctaa
ccgggaaaat
gtctgggcag
aacttctctt
aatcaagtgg
aatggtatac
aatgaaatta
gctcaggttt
aatgaaaata

ttgaaaaaga

gaaaacgggc

Crp.: 53

taaactcagg
ggtctgatgg
acacagctgc
aacatggtct
attcccaccc
agtaccttga
ttccggtacc
aagaatgcca
agctccaaga
gcccactttg
cagcttactc
ctcatgtgtt
gatgggtata
aggagaatat
agatctcaca

agtctgtaga

tgactctgaa
ttcaagggtc
actttgacac
cacttcaact
gctctgatgc
agttggagta
tcgtgattcc
ctatggaaga
gcaagaaact
agatgagccc
ttgttacagc
tggactctga
ctctcagatg
gaatgaagga
tggatgagat

ccttcaagtc

caaggagata
aacaaaagat
tatatataac
catcaaatcc
tgaccgtgtc
tctatatctg
caaggaggac
aaaacttggc
tttattggac
gcaacagaag
gcctttagga
acaagagatt
tgagcaagga
ggcgatattt
gcgcagagga
catggtttgg

ctcaggcaag
tgagaaaaca
agcttctgca
tggtctcatt
tcaccctgga
tcttgatcta
tttttccaag
atgtcaaaag
ccaagactta
actttggcaa
ttactcgcecct
tgtgctaaac
ggtacacgag
gaatatggcc
ctcacagcgt

tgtagacatg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
975

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
981
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atggggagta
cctgtaatag

ttggctcttce
cgaactgaag
tctagagacg
gttctccectg
ttgatacatt
gaactccttc
ggtctgacaa
gacattgcca
aaaaaattga
ggagccaaag
attgccaagg
ggtgtgagtc
atatttgatt
agaggagtcc
ctgtgggatg
<210> 20

<211> 984
<212> JHK
<213>
<400> 20

atgggtgagg
aggaccatgc
gtggtgaaag
ctctacttca
atcaaatctc
gatcgtgtcce
ctatacttga
aagcaggaca
acgcttggcecce
atattagcca
caacagaaga
cctttaggag
catgacattg
gagcaagggg
actgtattcg
catagaggac
gagctttggg
<210> 21

<211> 960
<212> JHK
<213>
<400> 21

atgggtagtyg
ggcactgcgg
atcaagaatg

ggtgaagcta

gtgatgcagt
gcatgggaac
taaatgctat
aggctttggg
aactattcat
ctcttcagaa
ggccattaag
ctttggactt
agtcaattgg
acatcccacc
atgagttttg
gcaccccttg
ctagaggaaa
tagtggtaaa
gggaattaag
ctagccatgt
gtgaaatcta

Glaucium Flavum

aaatgaagat
ctgtgtttgg
ccattactca
ctgaggagtc
gagatgaact
tccectgetet
tacattggcc
tccatccttt
tcaccaagtc
ttgccaagat
aattaagaga
ctaatgggac
ctaaggctag
tgattgtatt
attgggaatt
ttcctggtga
atggagaagt

ttcctaatgt
gttttccatt
gttacagaca

tagctgaagc

RU 2729065 C2

agtagttcca
tgctgaaatc
taaaattggt
tgaggttgtyg
cacttcaaag
ctctctaagg
ctcaaagcca
caaatctgtg
agtcagcaac
cgcggttaac
taaagccaat
gggatccaat
gtctgttgca
aagttttaac
cgcagaagac
ttttgtctca

a

caagagtgtt
tatgggtacc
tgctataaag
tcttggtgat
attcatcact
gcgcaactct
ggcaagcaca
ggattacaat
aattggagtc
ccctectget
attctgcaag
cccttggggg
agggaagact
ggtgaagagc
gagcgcagag
tattttcgtt
ctga

Hydrastis canadensis

aattcttagc
tggaacatca
cttcgatacg
acttgagcta

gtaaagactt
cttcttgtgg
tacagacact
gctgaagcaa
ttatggttat
aagcttaagt
ggggagctga
tgggcagcca
ttctcttgca
caagtggaga
gatatcgtca
agagttatgg
caggttgctc
gaagagcgga
ttgaaaaaga

gttaacgggc

gaaattccag
gcagcattcc
cttgggtata
gctatagctg
tctaagctat
ttgaggaatc
cacgaaggga
tctgtatggg
agcaacttct
gttaatcaag
gccaatgata
tctagtggag
catgctcagg
tacaatgaag
gactcgatga
tcagacagtg

tctggtcatc
gaaggtataa
gcttcecgtgt
ggcctcatta

Crp.: 54

tgagctcggg
acgggtccga
ttgatacagc
ttcaacttgg
ctgattctca
tcgagtatct
aggttcttat
tggaagaatg
agaagcttca
tgaacccact
ttacagctta
actctgaggt
ttagatgggt
tgaaggaaaa
tcgaggaaat

ctttcaaatc

tagtgacact
catttgtagg
ggcactttga
aagcacttcg
ggtgctgtga
tgaaaataga
acttggaatt
cagccatgga
cttgcaagaa
tggagatgaa
tccatattac
ttgttgagac
tttgtctaag
aaaggatgaa
agatcagtga
ggcctttcaa

caatgcctct
agtcagcaat
accaaacaga

aatctagaga

gaggaagatg
aaaagtgaag
tgctgtgtac
tctcatcaaa
ccctgatcett
tgacctatat
accgaaggag
tcaaaaactt
agatttattg
ttggcaacag
ctcgcecctttg
attaaaccag
atatgaacaa
cgtgacgaag
cccacaatgt

tgaagaagag

aagctctgga
gtcagatgga
tacggctgca
acttggactg
tgctcatcct
gtatctagat
tccaatacaa
ggagtgtcaa
gcttcaacat
cccaatttgg
agcttactcg
tcaagtacta
atgggtatac
agagaatctg
gatcccacag

gtctgaagag

tgttggcttt
actctgtggg
acagatactt
tgaactcttt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
981

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
984

60
120
180
240
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ttaacctcca
aagactctaa
agctcaaaac
ttcaaatctg
ggggtcagca
cctgctgtca
tgtaaggcca
tggggaacta
aagactactg
aagagcttca
aaggaagagt
atggtctcgg
<210> 22

<211> 960
<212> HOHK
<213>
<400> 22

atgacaagaa
ggaacagcaa
atcgaattgg
ggccgtgcca
atcacctcga
aaaactctcc
agactgaaag
aagggtacat
gttagcaact
gctgtgaatc
gcagacaaag
ggctccgaca
agcatcgcgce
agctacaata
gatgagttac
atatcagatg
<210> 23

<211> 963
<212> JHK
<213>
<400> 23

atgggtatag
ggaacagcaa
attgaacttg
ggcctagcca
ataaccacta
gactcactag
agattcaaca
ataagaggga
ggtgtcagca
cctgcagtga

agctatggtg
ggactcttca
cagggaagta
tctgggctgce
atttctcttg
atcaagtgga
aaggtataat
ataaagttat
ctcagaattg
atgaggagag
ctaagaagat

ccaatgggcc

ttccagagat
cctttectat
gttatcgaca
tatcagaagc
agctatggtg
agaatctggg
gagacatatc
gggaggccat
tttcatctaa
aggtggaaat
gtatacatgt
tattactcaa
aggtatgctt
agggaaggat
aaaagatcag

atggggaata

ttcgtgaggt
catacccagt
gttataggca
tatctgaagc
agctttggtg
aaacgatggg
tgaaagagaa
catggaaagc
acttcagttg
atcaggtgga

RU 2729065 C2

cagtgatgct
gctggattat
tgagtaccca
aatggaagag
taagaaactt
ggtcaaccca
tgttgctgct
ggattctgag
tcttagatgg
gatgaagggg
cagccagtta
atttaagtct

Hydrastis canadensis

tgtgttgaac
ccaatcccca
cttcgacaca
tatacgtcga
cactgatgca
gttggagtac
ctttgacatt
ggagaagtgt
gaagctttcc
gcacccattt
aagtgcttat
ctccaaagag
gagatgggca
gaaagagaac
tcacctgcca

taaatctcct

Hydrastis canadensis

agtgttgaat
tgctccattt
ttttgacaca
cgtccggcaa
tggtcatgca
gttggattat
gagcttaaat
tatggaggaa
caaaaagcta

gatgcatcct

catcaacaac
cttgatcttt
ataccaaagg
tgccaggctc
gaacaattac
atttggcaac
ttttctecctt
gtgctgaatg
ttacatgagc
aacctgaaat
ccgcagagta

ttagaggagc

tcaggatgga
gaagtcattg
gctagtgtat
ggcctcattg
caccatgacc
ttggacttgt
aagaaggcag
caagagctgg
gagcttttaa
tggcaacaga
tctcctttgg
atcgaacgga
tatgaacaag
atggaaattt
caaggaaaga
attgatttat

tctggggaaa
gaactagttg
gcaagtgtgt
ggccttatcg
cattatgatc
gttgatctgt
gtgaataaga
tgttatgaac
tctcaacttt
ctttggcaac

Crp.: 55

atgttctccc
atctagtaca
aagagcttct
ttggcctcac
tctccacttce
aaaataagct
tgggtgctaa
agattgccca
aaggtgtgtg
tatttgattg

aaggacatac

tatgggatgg

ggatgccagt
agtcttccat
atcagtctga
agagtcgaaa
ttgttatccc
acctgattca
accttatacc
gacttaccag
cccatgctac
aggaattgag
gaggaaaggg
tcgctcaagce
gggtgagtta
ttgactggca

tatacacagg

gggattgtga

gaatgccatt
agtcttcagt
atgagacaga
ctagtcgtga
ttgttctacc
acttgattca
aagatcttct
ttggcttagc
tgtctgttgce

aacagaagtt

tgcccttcag
ctggccactg
tcccatggat
aaagtccatt
aaacatccct
gagagagttt
aggaacatct
ggctagagga
tgtggtggtg
ggaattgagt
cggagatgac
agagatttga

tttggggatg
tgttaacgcc

gtcacctcta
agaggtcttc
agctctccac
tttcccagtg
ctttgatgta
atctattggt
catttctccc
agctttctgt
tgctttatgg
taaaggaaag
cttaccaaaa
attgagtgaa
acatcatttt
gatatgttag

gctaggaatg
aattgctgcc
gcaacctcta
tgaaatcttc
agctcttcgg
ttttcctgceca
tcctttggat
aaagtcaatt
taacattccg

gagagagttt

300
360
420
480
540
600
660
720
780
840
900
960

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

60
120
180
240
300
360
420
480
540
600
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tgtgaagaaa
tggggctcca
aagagtattg
aagagcttca
aaggaagagt
ttagtctcac
taa

<210> 24
<211> 954
<212> JHK
<213>
<400> 24
atggggattg
ggaacagcac
ctatgtggaa
gaagcacttg
gagctattca
gcccttaaga
tttccagtaa
cctatggatt
aaatcaattg
aagattattc
agagagtttt
agcaatgcag
tgtgctcagg
ttcaatgagg
gagttcaaac
tcggttgaag
<210> 25
<211> 966
<212> JHK
<213>
<400> 25
atgggtgttg
ggaacagcag
atcaagaatg
ggagaagcta
attacctcca
gagactctca
agcgcaaagc
tatgaatccg
ggagtcagca
cctgcagtta
tgtaaggcca
tggggaacca
aagacccatg
aagagcttta
gaagaagagt

aaggtataca
acgcagtttt
ctcagatttg
acaaagaaag

tacaaaagat

ctgatgaggg

ttcctgaggt
agtttccttt
tcaagagtgg
gagaagctat
ttacctcgaa
agactctcca
gctcaaagcc
ttggatcggt
gagtcagtaa
ccgcggttaa
gtaaggtaaa
ttaaggacaa
tcactctgag
ggaggatgaa
agatcagcca

ggccattcaa

tacctgtggt
tgcctgectt
gttacagaca
tagtggaagc
agttatggtg
agaatcttca
cagggaagca

tatggggagc
acttctctat

atgaagtgga
aaggtattgt
atagagtcat
ctcaggtttg
atgaagagag

ctaaacagat

RU 2729065 C2

tgtgagtgct
ggactcagat
tttgagatgg
gttgaaagaa
gaataccttt
actgtttaaa

Jeffersonia diphylla

gacattgaac
tccagagggg
ttacagacac
aaaagaggca
gctttggtgt
gaatcttcag
gggaaagcca
atgggcagca
tttctcttgce
cgaagtggag
aaacattgtt
taaggtgctg
atgggtatac
ggaaaacctg
gttaccacag

gtctctagag

Mahonia aquifolium

aaccctgaac
cgggggatca
cttcgacact
gcttcgcecctt
tacagatgct
gttggattac
tgagtaccaa
aatggaagaa
caagaagctt
agtgaaccct
tgtgactggt
ggacaatgag
tctgagatgg
gatgaaggag
cagccagtta

tattctcctt
caaatcaaac
ggatttgaac
aatatggaga
cctcaaaata
tctgttgctg

tctggccatc
gatgaagcaa
ttcgacacag
cttcgtcttg
actgattctc
atggactacc
gagttcccac
atggaagagt
aaaaagttag
atgagcccag
gtgactgctt
aaagaaattg
gagcaaggtg
gatatattta
ggtagagtgg
gaactatggg

tctggtcatg
gacgccataa
gcttctgtat
ggcctcatca
catcaagatg
cttgatcttt
ataccaaagg
tgccagaggc
gaagagctac
gtttggcatc
tactctcctt
gtcctgaaag
atatacgagc
aatttagaga

ccacaatata

Ctp.: 56

taggaggaaa
aaatagctaa
atggagtgag
tatttgattg
gaatttttca
atttgtggga

agatgcctct
aacaaattat
cttccctgta
gccttatcaa
atcaagatct
ttgatctata
cacagaaaga
gccagaggct
agcaactact
tttgccaaca
actctcctct
ccaaggctaa
ttgctctggt
attggacaat
caactggaga

atgaagtgat

agatgccact
agcaagcaat
accaaacaga
aatctcgaga
gcgttctceccce
accttataca
atgagcttct
ttgacctctc
tcaaaactgc
aaaataagct
taggtgccaa
agattgctaa
aaggagttgg
tatttgattg

aagggcaaaa

agggaccata
ggctaaaggg
cattttacca
ggagctaagc
agctgagcat
tggtgaaatc

tgtaggcttt
agctccaata
caaaactgag
atctcgagac
tgttcttcct
ccttgtacat
ggaccttctt
cggtctaacc
cacaacagca
gaataagctg
aggtggagga
aggaaaaaca
gcctaagagce
aagtgaagaa
atggtttgtg
ctga

agtaggcttt
actatgtgga
gaagtcgctt
tgaactcttc
tgcccttagg
ttggccgcecta
tcctatggac
taagtccatt
aaagattatt
aatagagttc
aggaacaact
gactagagga
cctggtggceg
ggcattgact
tggagaaacg

660
720
780
840
900
960
963

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
954

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
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RU 2729065 C2

tttctctcag ctgaagggcc tttcaagacc ttagaggagc tatgggatga agagatagca

gcttga
<210> 26
<211> 963
<212> JHK
<213>
<400> 26
atggcgagtg
ggcaccgcag
atggagctcg
ggcgaagcca
atcacctcta
atgactctaa
agctcagtcc
gatttgaagg
attggagtca
cctcecggecg
ttctgtaagg
ctttggggca
ggcaagactg
gtgaagagct
ggagaggaag
gatatggtgg
tga

<210> 27
<211>
<212>
<213>
<400> 27
atgggagttg
aaagaggcta

TIHK

gttctgggaa
atcgtggaag
gaggaagggc
gaagaactat
cccgccattce
catttcccag
tttgaacttg
gcaaagtcaa
gcaaagatcc
cttagagact
aagcaatggg
aaaggaaaga
atcccaaaga
ctaactgaag
cctgaatttg
atgtga
<210> 28

1026

ttccagaggt
cctggceccecttt
gttacagaca
tagccgaagc
agctctggtg
agaatcttca
ctaaaggtga
ctgtgtggga
gcaacttctc
tcaatgaagt
ctaaaggtat
ctaacaaagt
ttggtcaggt
tcaatgagga
acttgaagat
ctcctaatgg

ataagacaaa
acctctttaa
ctgggacggc
ccatggaagt
tcggtgcagce
tcatcaccac
gtgaatctct
taaggctgaa
acctcaaatc
ttggagtcag
ctcctgcagt
tctgcaagga
gatttgatgt
caattgctca
gctttaacaa
atgaattaaa
tgtttcctga

Menispermum canadense

gacactgagc
tgtgtcttca
cttcgacact
tcttaagctc
ctgcgacggg
attggactac
gcttgagtac
agccatggaa
ttgcaagaag
ggagatgaac
tgttttgacg
tatggactct
ttgtttgaga
aagaatgaaa
gattagtgaa

gccttacaag

Menispermum canadense

cgagttctct
gattgccgag
ttcgtttceccg
gggctatcgce
catagctgag
caagctatgg
caggaaacta
ggaagattta
agtatgggca
caacttcact
taatcaggta
gaaaggcatc
tgttctcggt
gattgcttta
gggaaggttg
gaagatttca

aagtccattc

tctggccatc
gaaggagcta
gcttccattt
ggcatcatca
caccatgacc
attgatctgt
ccaataccaa
gagtgccaga
cttgaagatt
ccagtttggc
gcttactcag
gaggtgctag
tgggcatatg
gagaacttag
ataccacaat

actttagagg

aatggcaacg
gtgacgttga
tttccteegt
cacttcgact
gctttggaga
tgcaataatg
agactagact
ttggatatga
gcaatggagc
tgtaagaagc
gaaatgcatc
catgttagtg
aacaaaatct
agatggggat
actgaaaatc
tcaattcaac

aagacctttg

Crp.: 57

caatgcctct
agtctgcaat
acggcacaga
agtctcgcga
gagtcttgcce
atctcgaaca
aagaaaaact
ggcttggcct
tactcgcctt
aacagaagaa
tgttaggagc
gaaagattgc
agcaaggtgc
agacatttaa
ataaaggact

aactttggga

cagcgagccce
actccggtca
tgaaggagct
cggccgcegcet
agggacttgt
cccactctga
atgtagattt
attgtaagaa
agatacaaca
ttactgacct
cagtgtggca
catattctcc
tgaaagagat
atgagcaagg
ttcgcatatt
agagccgagt
aagatttctg

ctttggcttc
attgtgtggg
gagctctctc
cgagctcttc
tgcccttcaa
ctggccattg
gtttcctatg
caccaagtcc
cgcgaagatc
actgagggac
caaaggaacc
caaggcaaga
gtgtgtgttg
ctgggagtta
tcgtggtgag
tggagagata

agtactgatc
ccatatgccg
gaagaaggcg
gtaccagagc
gaagaagaga
tcgtgtcctg
gtatttgatt
gggtgggatt
cctaggtctt
tctttcttat
acaaaagaag
tctaggagca
tgcacaagac
agtgattttg
tgactggaag
agctataatg
ggatggggaa

960
966

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
963

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1026
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<211>
<212>
<213>
<400> 28

atggaaggag
ggaatgggca
accgctatcg

969
IIHK

acactcagcc
ctcttcatca
cttcgcgaat
ccagctagat
ttggacatga
tccattggtg
atccctectg
gagttctgta
gccaagtggg
aaagggaaga
gtgccaaaga
ctgagcaagg
gaatggctag
gaaatataa

<210> 29

<211> 960
<212> JHK
<213>
<400> 29

atggtgagtg
ggcacggcat
atcaagcttg
ggtgaagcta
atcacctcca
acaagtctcc
agtttgaagc
ttcaagtctg
ggagtaagca
cctgcagtta
tgtaaggcca
caaggcagca
aaaactcatg
aaaagcttca
gaagaagatt
gtcatctctg
<210> 30

<211> 960
<212> IHK
<213>
<400> 30

gaggagttcc
cagcttcctt
aacttggcta
gggctatccg
ccaccaagct
cacttcagga
ttaagtgtgt
aggggacatg
tcagcaactt
cagtcaatca
aggagaaagg
gttccaatgc
gtttggctca
gctttaacaa
aggaattgca
tgtcagctga

ttccagaggt
gctttcctcect
gttatcgcca
tagctgaagc
agctatggtg
gaaatcttca
cagggaagat
tgtgggcagc
atttctcttg
atcaagtgga
aaggtattgt
atagagtcat
cgcaggtttg
atgaggacag
ccaaaaaaat

ttgatggtcc

RU

Menispermum canadense

taagatactc
cccaatctca
cacccacttc
ccaagccctce
ctggtgcggce
acttgggttg
ggagaagaca
gcaggccatg
cagctgcaag
ggtggaaatg
catccatgtg
agtgtttgaa
gatttgtctg
ggaaaggttg
aaagttaagt
tcatggagtg

Nandina domestica

aaccctgaac
tccaggatca
cttcgatacc
acttcacctt
tactgatgct
gttggattac
acagctgccg
catggaggaa
caagaaactc
gctgaaccca
tgttacggca
ggaatgtgaa
tcttagatgg
gaagaagaag
cagccagata
ttataagtct

Nandina domestica

atgggaagag ttcctgagac taccttgagt

2729065 C2

ttgaattcag
ccacaacacc
gacaccgcaa
gagggtagac
caagcacaaa
gactatgttg
tttaatgtca
gaggagtgtt
aagctctctc
cacccattat
agtgcctact
tgtgaagaaa
aggtgggctt
aaagagaaca
gttctgccac

ttcaaatcag

tccggtcacce
gaagtggtga
gctgcgcttt
ggcctcataa
caccaagatc
cttgatcttt
gtaccaaagg
tgtcagaagc
gaacacatac
atttggcgac
tattctcctt
gtgctgagcg
ataattgagc
aacttggaga

ccagagacta

agagaggagc

tctgggcata

Crp.: 58

ggcataggat
tcgtcaagtc
gcgtctatga
acattgcgag
gcgatctcgt
atctgtactt
ccaaagagga
gtaaacttgg
agattctcac
ggcagcaaag
ctcctttagg
tcaaacagat
ttgagcaagg
tggagatata
agtgcaggat
ttgaagattt

ggatgcctct
agtcggcgat
accagagcga
tatctaggga
ttgttctccc
accttataca
aagagcttct
ttggcctcac
tttcattggc
aaaaaaagct
tgggagctgt
agattgcaaa
aaggggtcag
tattcgactg

gaggaaaccc

tttgggatgg

acatgccatt

gcctgtgett
ttccatacta
gactgagcct
ccgagaccag
cgtcccagcet
gattcatttt
tcttecttect
cctggccaag
ctttgccacc
gaaactgaga
tgggaaaggt
tgctgaagct
tgtgagtttt
tggttgggag
cttcaaagga

gtgggatgga

tgtgggtatg
ggtaacggca
gcagcctcta
tgaacttttt
tgctcttaag
ttttccggtg
tccaatggat
aaagtccatt
aaagattcct
catcgagttt
agcacccggt
agctcgagga
tttagttgtg
ggaattgagc
cggagatttt

agaaatctga

gttggggatg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
969

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

60
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ggaacagcaa
attgaaatgg
ggtcgagcca
attaccacca
caatctctca
aggtttaaca
atgaagggaa
ggtgtaagca
cctgcagtga
tgcgtagcaa
tggggttcga
aagagtatcg
aaaagcttca
aagaatgagt
ttggtatcac
<210> 31

<211> 960
<212> IHK
<213>
<400> 31

atggcaagag
ggaactgcag
atcaagaatg
ggagatgcta
atcacctcca
acaacacttc
agcatgactc
tacaagtctg
ggagtcagca
cctgctgtta
tgtaggacta
ataggtaaca
aagacaaatg
aagagcttca
gaagaagaat
tttgttactg
<210> 32

<211> 954
<212> JHK
<213>
<400> 32

atggtttatg
gcagcctatc
ctcggttata
gccatatcag
actaagctct
ttagaagctt

aacacaacag

ccttccecctcet
ggtatagaca
tatctgaagc
aactctggtg
tggaaatggg
aaaaggaaaa
catgggaagc
acttcagctg
atcaggtaga
atgatataca
attcagtgct
ctcagatatg
atgtcgaaag
tgttgaaaat
ctgatggggc

Nigella sativa

tacctgagat
tagttccctt
gttacaggca
tagctgaagc
agctctggtg
gaaatctgaa
cagggagaat
tatgggcagc
attttacctg
atcaagtgga
aaggtattgt
acgatattat
gtcagatttg
ctgaggtgag
caatgaaaat

ctgatggacc

Nigella sativa

agatcatgtt
cagtgcctcc
ggcactttga
aagccttgag
ggcctggcca
tgaggattga

aaataagaat

RU 2729065 C2

ccctccatcect
ctttgacact
cctccggaga
tggtcatgca
attggaatat
gaactttgat
catggaagag
caaaaagctc
aatgcaccct
tgtgactgcc
cgattcaaaa
tttgagatgg
gctaaaagaa
gagtttgctt
gtttaaatcg

aaccttaaac
taaagaacca
cttcgataca
acttcaactt
cactgacaac
gttggactac
tcggttccect
catggaagag
caagaagctt
ggtgaaccct
tgtaacagct
gaactgtgag
tctcagatgg
aatgaaacag
taaacaactg

attcaaatcg

gaactctgga
accagagcta
cactgcccat
gaagggattg
tgcacgccct
ttacgttgat
ggatataaag

gaattgatag
gctagtgttt
ggtcttgtgg
catccagatc
gtggatttgt
gtgaagaaag
tgtagcaaac
tctcaactcc
ctttggcaac
tattctcctce
gaaatccaac
gcatttgaac
aatatggaaa
ccacaaaaaa

gttgacgatt

tccggccacc
gaaccagtga
gcttctctgt
ggcctcatca
caccctgatc
cttgatctat
gggccggatg
tgtcaaaagc
gaattgttac
atgtggcaac
tacgctccct
ttactgaaag
gtacatgaac
aatcttgaga
ccacaaagaa

ttgacagagc

tacagaattc
gtggagtctt
atttatggaa
atcaaaagtc
gatcttgttc
ctgttcctaa

aaggaagaca

Crp.: 59

aatcttatat
acgacacaga
caaatcgtga
tcgttgttcc
atttgattca
aggaagtcat
ttggacttgc
tcacctatgc
aatggaaatt
taggggggaa
aaatggctga
aaggagtaag
tatttgattg
ggactttcac

tatgggatgg

ggatgcctct
agtcagcaat
accgaactga
actccaggga
tggtcctccce
atctaataca
agaagatact
ttggcctcac
tggcatcagc
aggaaaagct
tggggactgt
aaattgccca
aaggagtggg
tatttgattg

agagtcatca

tttgggatgg

cattgctggg
ctgttcttgc
cggaagcacc
gagatgaact
tacaagcttt
ttcattttcc
tccttecttt

tcttgctgcece
agtacccctt
tgaactcttc
agctcttcac
ttttccagcet
tccecttggac
aaagtccatt
cactatccct
gagagaattt
aggagcattg
agcaaaagga
cttcataccg
ggaaatgaac
tgcagaatat
ggagatataa

cttgggtatg
actcactgca
gccagccctt
cgaccttttc
tgcactgcac
ttggccagta
tccaatggat
aaaatcaatt
tactatccct
gatagagttt
tggaacattt
agctaaagga
tctgctagta
ggaactaagt

agggaagggc
agagatgtga

aatgggaaca
tgcaattgaa
tttgggaaga
cttcataact
gcatcaatct
agcacggtac

ggatatcaag

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

60
120
180
240
300
360
420
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ggaacatggc
agcaacttcg
gttaatcagg
gaaaggggta
tccaatgcag
gtagcgcaga
ttcaacagag
gaactataca
tcaccggatg
<210> 33

<211> 957
<212> JHK
<213>
<400> 33

atggataaca
acagcagcca
gaactgggtt
agagccatat
actactaagc
tctttaagaa
ttcaatataa
gaagggacat
gttagcaatt
gctgtgaatc
agaaaagaag
gggtcgaatg
agtgttgctc
agtttcaata
caagagttgc
atttcagcag
<210> 34

<211> 960
<212> IHK
<213>
<400> 34

atggagagta
ggtatgggaa
aaagcgatag
tgtcttggtg
ctcttcatca
cttcagaatt
ccgctaagcet
atggactaca
gcaatcggtg
agccctccag
gcatattgca

gccgecatggg
agaggaaaat

aggccatgga
gttgcaagaa
tggaaatgca
tccatgtcag
tgcttgattc
tatgcttgag
aaagactcaa
agctaagcat

cagttttcaa

Nigella sativa

gtgtagtagt
ctcctttacc
acaggcattt
ctgaagcttt
tttggtgtgg
ttatggagct
cagagaagct
ggcaagctat
ttagttgcaa
aggtggaaat
gaattcatgt
cagtgctaga
aggtatgctt
aagaaaggct
agagaatcaa

atggaccata

atggtgtacc
cagttgaaac
aggtcggtta
aagctatagc
cttccaagct
ctctgaggaa
tgaaaccagg
aatctgtgtg
tcagcaattt
ttgtaaatga
aggccaataa
gcagcaatgc

ctgttgctca

RU 2729065 C2

agagtgttgt
gctatcccaa
tcctcectetgg
tgcctattct
tgagcaaatc
atggggtttt
agaaaatatg
ccttcctcaa

atcaattaac

gctgaattct
tcccaatgaa
tgatacagca
aaggagaggt
taatggacac
ggattatgtg
cttaaatatg
ggaggagtgt
aaggctatct
gcatccgcett
gagtgcttat
ttctgaagat
gagatgggcg
taaagaaaat
tactcttcca

taaaacattt

Papaver Bracteatum

tatgatcact
aatggaaaag
cagacacttc
tgaagcactt
ctggtgcact
tcttaaattg
gaagattgtt
ggcagccatg
ctcatgcaaa
agtggagatg
tatcatgatc
agttatggat
ggttagtatg

aaacttggct
ctattggatt
caacaagcaa
cctttaggag
aaacagattg
caacaaggag
gaaatatttg
aataggattt

gatttgtggg

ggacatagaa
gttgtccagt
agtgtgtatg
ttggttgcta
cctgatcttg
gacttgtact
aagaatgttc
tgtagactgg
gaacttctac
tggcagcaaa
tctcctttag
atccaacaaa
tttgagcaag
acacaaattt
caaaataaga

gaggaattgt

ctcagttccg
ggaacagaaa
gatgcagctg
caacttggtc
gatgctcacg
gagtatctgg
aacgaaatac
gaagagtgtc
aagcttcaag
agcccgattt
actgcatact
tctaaggtgce
agatgggttt

Ctp.: 60

tggccaagtc
cagccactat
aactgagaga
gaaaggggac
cacttgctaa
taagcatcat
attgggaatt
caacccttga

atgaagaagt

tgccattgtt
cttcagttct
gctcagaagt
gtagagatga
ttcttggtgc
tgattcattt
ctcttecttce
gtttagccaa
tttccgettce
gaaatatgag
gaggaaaagg
tagctcaaca
gagtgagcat
tcgactggga
tttttaaagc

gggatggaga

gcattcggat
gagagaaatt
ctgcatatca
taattaaatc
ctgatctcgt
atctatattt
caaaggatca
agacccttgg
agttgatggc
tccaacaaaa
cggttttggg
ttcacgagat

accagcaagg

catcggtgtc
cccacctgca
gttttgtgca
tctctgggga
ggggaagagt
agcaaagagc
gaacaaggaa
atatttagtg
ttga

agggatggga
tgctgcaatc

gattttaggt
gcttttcata
tcttcaagaa
tcctgtgaga
ttttgacatg
gtccattggt
catccctcect
agagttttgt
agcagcttgg
taaagaaaag
tatagtaaag
gctcaacaaa
ttcaaatttg
ggtatga

gcctgcttta
ggcgtttttg
aactgaagag
tcgagatgaa
cctcecctget
gatacacttt
aatgcttcca
cttcactagg
gacagccaac
aaaattgaga
atccagagga
tgctgtgtcc
cgcgtgtctt

480
540
600
660
720
780
840
900
954

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
957

60
120
180
240
300
360
420
480
540
600
660
720
780
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RU 2729065 C2

gtggtgaaaa gtttcaatga agagagaatg

ctatcggcag aagacatgga aaagatcagt

gatttcttgt tatcaccgac tgggcctttc

<210> 35
<211> 966
<212> IHK
<213>
<400> 35
atggagatta
ggtatgggaa
aaagcgattg
tgtcttggtg
ctcttcatca
cttcagaatt
ccggtaagcet
atggactaca
gcaatcggtg
agccctccag
gaatattgca
accggatggg
agaggaaaat
gtggtaaaaa
ctaacggaag
gatttcttgt
gtttga
<210> 36
<211> 972
<212> IHK
<213>
<400> 36
atgaggaata
ggtatgggaa
aaagcgatag
tgtcttggtg
ctctttatca
cttcagaatt
ccagtaagct
ctaatggact
aagtcaatcg
aacatccctc
agagagtatt
ggaaccgcat
gccagaggaa
cttgtggtga
gaactgacta
caggaattta
aaagctgatt
<210> 37

atggtgtacc
cagctgaaac
aggtcggtta
aagctatagc
cttccaagct
ctctgaggaa
tgaagccagg
aatctgtgtg
tcagcaattt
tggtaaatga
aggccaataa
gcagcaacgc
ctgttgctca
gtttcaatga
aagacatgga

tatcaccgac

ctggtgtacc
catttgaaac
aggtgggtta
aagctataga
cttctaagct
ctctgaggaa
tgaagccagg
acaagtctgt
gtgtcagcaa
cagttgtaaa
gcaaggccaa
ggggctccaa
agtctattgc
aaagtttcag
aggaagacct

tggtatcatc
ga

Papaver Bracteatum

agtgatcagt
aatggaaaaa
caggcacttc
tgaagcactt
ctggtgcact
tctcaaattg
gaagattctt
ggcagccatg
ctcatgcaaa
agtggagatg
tatcatgatc
agttatggat
ggttagcatg
agagaggatg
taagatcagt
tggacctttc

Papaver Bracteatum

tgtaatcact
agttggtaaa
cagacacttc
ggaagcactt
ctggtgcacc
tcttaagttg
gaatgaggtt
atgggcagcc
tttctecctge
tcaagtggag
taatatactg
ttcagttttg
tcaggttagc
tgaaaagaat
ggaaaggatt
taatggacct

aaggaaaacc
gagattccgce

aaaactgaag

ctaagctcgg
ggaaccgaca
gatacagctg
caacttggtc
gatgctcacg
gagtatcttg
aacgaaatac
gaagagtgtc
aagcttcaag
agccccactt
attgcatact
tctaaggtgce
agatgggttt
aaggaaaacc
gagattccgce

aaaactgaag

ctgagctcgg
gggggtgaac
gatactgctg
caacttggcc
gacgctcacc
gagtatctgg
actatggatg
atggaagagt
aaaaagcttc
atgagcccag
gtggctgcat
ggttccgagg
atgagatggg
atgagggaaa
ggtgagattc

ttcaaatctc

Crp.: 61

ttaagatatt
aatgtagaac

aagagttctg

gcgttcggat
gagagagatc
ctgcttatca
taattaaatc
ctgatctcgt
atctatattt
caaaggatca
agacccttgg
agttgatggc
tacatcaaaa
cggttttggg
ttcaccagat
accagcaagg
ttaaaatatt
aatccagaac

aagagttctg

ggaaggggat
gagagaggtt
cgtgctacca
taatcaaatc
ctgaccgtgt
atctatacct
cagcaggggg
gtcagaacct
aggaattatt
ttttccacca
actcgatttt
ggcttaacca
tatacgagca
acttgaacat
ctcagcgcag

tagaagagtt

cgattgggag
aagctctgtt

ggatgagtag

gcctgcttta
agcgtttttg
aactgaagag
tcgagatgaa
cctcecctget
gatacacgct
aatgcttcca
cttcactagg
gacagctaat
aaatctgaga
agccagagga
tgctgtggcce
tgcgtgtctt
cgattgggaa
actatctgct
ggatgaaatg

acctgtttta
ggcgtttttg
aactgaagag
tcgagatgaa
cctgttggcet
gatacacttt
cgaaattttt
tggcttcact
ggcgacagca
aaagaatctg
gggaggcaag
gattgctatc
aggcgcgatt
attcgattgg
attaataatt
ctgggatgaa

840
900
960

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
966

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
972
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<211>
<212>
<213>
<400> 37

atggagaatg

966
IIHK

atgggcactg
gctatcaaga
cttggtgaag
tttatcactt
cagaactctc
ataagcacga
atggattaca
tcaattggtg
atccctccag
gacttctgca
accccgtggg
aaagggaaaa
atagtcaaga
ctgactgaag
gatttttttg
atttga
<210> 38
<211> 969
<212> JHK
<213>
<400> 38
atggaggttg
atgggcacat
gctatcaaga
ctcggtgaag
ttcattactt
cagaactctc
gtaagctcaa
gactacgaat
attggagtca
tctcctgcectg
ttctgcaaag
ccctggggat
gggaaaactc
gtcaagagct
actaaagatg
aggttcatct
gaagtttaa
<210> 39
<211> 966
<212> JHK
<213>
<400> 39

taatacctgc
ctgcataccc
ttggttacag
ctatagctga
ctaagctctg
taaggaatct
aaccagctgc
agtctgtatg
tcagcaactt
ctgttaacca
aggctaacaa
ggtctaatgc
ctcatgcaca
gcttcaatga
atgaactgca

tctcggaagce

taatccctaa
catcattccc
ttggttatag
ctatagctga
ccaagttata
tcaggaatct
agccagtcaa
ctgtgtgggc
gcaatttctc
ttaatcaagt
ctaaaggtat
ctaatgcagt
atgctcaggt
tcaaagaaga
atttgttcaa

cgaaacttga

RU

Papaver Bracteatum

agtgacatta
attagttgaa
acattttgat
agcacttcaa
gccctgtgat
aaagttggag
agggcttgtt
ggcagctatg
ctcttgtaag
agtggagatg
tatcgttctc
agtctatgag
ggtgtgtcta
gttgaggatg
aaagataggc

agcgcectttce

Papaver Bracteatum

agtggcactg
gccagttggt
acactttgat
agcacttcta
ttgcaatgat
gaggctggag
gtacgagtat
agccatggaa
ttgcaagaag
ggagatgaat
cgttgtcact
caaagaagca
ttgtcttaga
acggatgaaa
aatcagcaaa

agggtcaccc

Papaver Bracteatum

2729065 C2

agttctggaa
ccagaagaag
acagctgcett
cttggtttga
gctcaccctg
taccttgatc
tttccgcecac
gaagagtgtc
aagcttcaaa
aacccagttt
actgcctact
gagcgagttc
agatgggtat
aaggagaata
aaaatcccac

aagactgtcg

agttctggta
ccggaagatg
acagcttctg
cttggattga
gctcaccctg
taccttgatc
catctaaaaa
aagtgtcaaa
cttcaaacta
ccagtttggc
gcctactcac
caggaattgc
tgggtatacg
gagaacctaa
attacacaac

ttcaagacgg

Ctp.: 62

gtgtgatgcc
cgaaattggc
cttaccattg
taaaatctcg
accttgtcat
tatatctgat
caaaggatgc
aaaaacttgg
ccattttgga
ggcagaactt
cacctttagg
tgcatgaaat
acgagcaagg
tgatgatttt
agaggagagg
aagaattttg

gagtgatgcc
gaaaagccgc
tttacaagtc
tccaatctcg
atcttgttgt
tatatctgat
aggagcatct
agcttggact
ttttggacac
aaaacttgaa
ctttgggagc
acgaaatcgc
agcaaggagt
tgatctttga
gcagaggact
tcgaagaatt

tatattaggt
gtttttgaat
tgaaggattt
agacgaactg
ccccgcaatt
acattttcca
tttgcttcca
tcttacaaag
cattgctaac
gaaattgagg
agccagggga
tgctgaggcet
agtgagtctt
cgactgggaa

actcccaggt

ggacggagaa

tgtgctagga
cattttgaat
tgaagacttc
agaccagctt
ccctgcttta
acactttccg
cctccctatg
tacaaagtca
tgctaacatc
actgagggat
cagcggaacc
aaaagctaga
gagcttgcta
ttgggagttg
accaggttat
ctgggatgga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
966

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
969
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atggagagta
ggcatgggaa
aaagcgatag
gttcttggag
cttttcatca
cttcagaatt
ccggcaagcet
atggactaca
tcaatcggtg
atccctccag
gagtattgca
accccatggg
aaaggaaaat
gtggtaaaaa
ctcaccaagg
tattttttgg
gcttga
<210> 40
<211> 972
<212> JHK
<213>
<400> 40
atgggaagta
ggtatgggaa
aaagcgatta
gttcttggcc
ctcttcatca
gttcagagat
ccggcaagcet
ttaaaaatgg
accaagtcta
gcaaatatcc
ctgagagagt
acgggaactt
acggacatag
ggttttgtgg
tgggagctga
cctatggatt
ggtgaagctt
<210> 41
<211> 912
<212> JHK
<213>
<400> 41
atgccgatct
ttggcgattt
cgaactgaag

tctcgagacg

gtggtgtacc
catttgagaa
aggtgggtta
aagctattgc
gttccatgct
ctctgaggaa
tgaagccagg
ggtctgtatg
ttagcaattt
ccgtgaatca
acgcaaataa
gctccaatgc
ctgttgctca
gtttcagtga
aagacaatga

tctcacctaa

gttgtattcc
catttgaaac
aagtgggtta
aagctatagc
gtaccatgat
ctttaaggaa
tgaacccaga
actacaagtc
tcggtgtcag
ctccggetgt
actgcaaggc
catggggctc
gaaaatctat
taaaaagttt
ctaaggaaga

ttttggtatc
ga

taggttttgg
tgaaagcgat
agtctgttgg
agctattcat

RU 2729065 C2

agtaatcact
agctggtaaa
cagatacttc
tgaagcactt
ctggtgcact
tcttaaattg
gaagataacg
gtcagccatg
ctcctgcaaa
agtggagatg
tatattagtc
agttttgggt
ggttagtatg
agagagattg
aaagatcggt
agggcctttc

Papaver Bracteatum

tgttctcact
atttgctaaa
cagatacttc
tgaagcactt
ctgggccact
tcttaaattg
aggggagata
tgtatgggca
caatttctcc
caacatggtg
caataatata
caatgcagtt
tgctcaggtt
cagtgaagag
cttggagaag
atctgatgga

Papaver Bracteatum

aacagctgaa
agaggtgggt
tgaagctgta

aacctccaag

ctgagatcgg
gggtctgaaa
gacacagctg
caacttggcc
gatgctcacc
gagtatgtgg
atggacatac
gaagagtgtc
aaacttgagg
agcccggcett
agcgcagtct
tctgaggtgce
agatgggttt
agggaaaact
gagattccac

aaatctcaag

ttgaactcgg
gggggtgaaa
gatacaggcg
caacttggcc
gatgctcacc
gactatgtgg
cctaattaca
gctatggaag
tgcaaaaagc
gaaatgaacc
ttagtcaatg
atgggttctg
agtatgagat
aggatgaggg
atcagtcaga

gctttcaaat

aacctttttg
tacagataca
gcagaagcac

ctatggggtg

Ctp.: 63

gcaaggtgat
gagagaggtt
ctgcatacga
taatcaaatc
ctgatcgtgt
atctatatat
cagaggaaga
aaaaccttgg
aattgatggc
tccaacaaaa
ctatactggg
ttaagaaaat
acgagcaagg
tgaacatatt
agtgcagaat
aagagttgtg

gcaataagat
gagaaagatt
ctgcatacgg
taataaaatc
ctgatggtgt
atctctacct
taccagagaa
agtgtcaaac
ttcaggaagt
ctactttcca
cgtactctgt
aggtgcttaa
gggtttacga
aaaacttgaa
ttccacaatg

ctttggaaga

aagggggtga
ttgatacagc

ttcaacttgg
tcgatgctca

gcctgtttta
ggcgatatta
aactgaagag
tcgagatgaa
cctcecteget
gttacccttc
tatttgtcca
cctcactaaa
gaccgccaac
gaagctgaga
atcaaacgga
tgctatggcc
cgcgagtcectt
cgactggcaa
cttgagtgct

ggatgacaaa

gcctgtttta
ggcgtatttg
aacggaagag
tcgagatgaa
cctccecceeget
gataccattt
cgaaactttt
ccttggettt
gatggagacc
acaaaaatat
tttgggatcc
gcaaattgct
gcaaggtgcg
catattcgac
cagagtacta

cttgtgggat

taaagtgaag
tgccgtgtac
cttgataaaa
tcctgatctt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
966

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
972

60
120
180
240
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gtcctccecag
ctgatacact
gaaatatttc
ggctacacta
gccacagcta
aagaatctaa
ggagctaaag
attgccgtgg
ggtgtgagtc
tttgattggg
gtagcaactg
tgggatgaat
<210> 42

<211> 921
<212> HOHK
<213>
<400> 42

atgccggttt
ctggcgattt
caaactcaag
tctcgggatg
gtcctecctgg
ctgatacact
gacaacttcc
cttggcctca
atgagcacag
caaaagaaac
ttgggagcta
cagattgccc
caaggtgtga
atatttgact
agagtggcaa
ttttgggatg
<210> 43

<211> 966
<212> JHK
<213>
<400> 43

atggagaatg
atgggaactg
gctatcaaga
cttggtgaag
tttatcactt
cagaactctc
ataagcacga
atggattaca
tcaattggtg

atccctccag

ctcttcagaa
atccggtaag
cactggacta
agtcaatcgg
acatacctcc
gggaatactg
accttttatg
ccagaggaaa
ttgtggtgaa
aactgaccac
cggatttttt

aa

taggactggg
tgaaggcgat
agtgtgttgg
aactctttat
ctcttcagaa
atccagtaag
ttccaatgga
ctaagtcgat
acagcatccc
tgagagaata
aaggaaccac
ttgccagagg
gtctcgtggt
gggagctaac
ctgctgaatt
acgagtcctg

caatacccgc
ctgcataccc
ctggttacag
ctgtatctga
ctaagctctg
taaggaatct
aaccagctgc
agtctgtatg
tcagcaactt

ctgttaacca

RU 2729065 C2

ctcattgagg
cttgaagcca
caagtctgta
ggtcagtaat
agctgtaaat
taaggccaac
gggctccaat
atcagttgcc
aagttttaac
agaagacttg
tgtgtcagat

Papaver Bracteatum

aacagctgaa
agaggtgggt
tgaagctata
cacttccaag
ttctctaagg
cttgaagcca
ctacaagtct
aggtgtcagc
tcctgccgta
ttgtcaggcc
atggggatcc
gaaatctgtt
gaaaagcttc
tgccgaagac
tgttgtatca

a

Papaver Bracteatum

ggtaacattg
atttgtcgaa
acatttagat
agcaattcaa
gccctgtgat
aaagttggag
agggcttgtt
ggcagctatg
ctcttgtaag
agtggagatg

aaacttaaat
ggggagatgg
tgggcagcca
ttctcttgca
caagtggaga
aatatcttca
gcagttttag
caggttagtc
gaggagagga
aaaatgatca

attggaccct

aaccttacta
tacagacact
gctgaagcac
ctctggggtt
aatcttaaac
gggacaactt
gtatgggcag
aacttctcct
aatcaagtag
aacaatatct
aatgcggtta
gctcagatta
aatgaagaga
ttgaaaaaga

gagaatgggc

aattctggaa
tcagaagaag
actgctgctc
cttggtttga
gctcaccctg
taccttgatc
tttccgcecac
gaagagtgtc
aagcttcaaa

aacccagttt

Crp.: 64

tggagtattt
tcgatgatat
tggaagagtg
aaaagcttca
tgaacccaac
ttacagcata
gctctaaagt
tgagatgggt
tgaaggagaa
gtgagatccc
tcaaatcttt

aaggttctga
ttgatacagc
ttcaactagg
ctgatgctca
tgcagtatct
tgaaagattt
ctatggaaga
ccaaaaagat
agatgaaccc
tagttactgc
tgggatctga
gtctaagatg
ggatgaggga
tagatgagct

ccttcaagtc

gtgtgatgcc
cgaaattggc
tttaccagtc
taaaatctcg
accttgtcat
tatatctgat
caaaggatgc
aaaaacttgg
ccattttgga
ggcagaactt

ggatctgtat
accgaaggac
tcagaagctt
acagcttatg
ttggcaacaa
ctcgactttg
gttgaaccag
ttacgaacaa
cttgaagata
tcaacgcaga

agaagagctg

aagagagatg
tttcatatac
tatcatcaaa
ccctgattgce
ggatctatat
ggggaataag
gtgtcagaag
tcaagagcta
cacatggcaa
atactctcct
ggtactgaac
ggtttacgag
gaacctgaaa
tccacagagc

tttagaagaa

tgtattaggt
gattttgaat
tgaagaatca
agacgaactg
ccccgcaatt
acattttcca
tttgcttcca
tcttacaaag
cattgctaac

gcaattgagg

300
360
420
480
540
600
660
720
780
840
900
912

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
921

60
120
180
240
300
360
420
480
540
600
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gacttctgca
accccgtggg
aaaggcaaaa
ctagtgaaga
ctgaccgagg
gatttttttg
atttga
<210> 44
<211> 966
<212> JHK
<213>
<400> 44
atggagaatg
atgggaactg
gctatcaaga
cttggtgaag
tttatcactt
cagaactctc
gtaagctcga
atggattacg
tcaattggtg
atccctccag
gacttctgca
accccgtggg
aaagggaaaa
atagtcaaga
ctgactgaag
gatttttttg
atttga
<210> 45
<211> 972
<212> JHK
<213>
<400> 45
atggagaatg
atgggcactg
gctatcaaga
cttggtgaag
tttatcactt
cagaactctc
ataagcacga
atggattaca
tcaattggtg
atccctccag
gacttctgca
accccgtggg
aaaggcaaaa

ctagtgaaga

aggataagag
ggtctaatgc
ctcacgcaca
gcttcaatga
atgaactgga
tctcggaagce

caatacccgc
ctgcataccc
ctggttacag
ctgtagctga
ctaagctatg
taaggaagtt
acccagtggc
agtctgtatg
tcagcaactt
ctgttaacca
aggctaacaa
ggtctaatgc
ctcatgcaca
gcttcaatga
atgaactgca

tctcggaagce

taatacctgc
ctgcataccc
ttggttacag
ctatagctga
ctaagctctg
taaggaatct
aaccagctgc
agtctgtatg
tcagcaactt
ctgttaacca
aggataagag
ggtctaatgc
ctcacgcaca

gcttcaatga

RU 2729065 C2

tatcattctc
agtctacgga
ggtttgtctg
tcagaggatg
aaagataagc

agcgcctttce

Papaver Bracteatum

ggtaacattg
atttgtcgaa
acatttagat
agcaattcaa
gccttgtgat
aaagttggag
agggcatgtg
ggcagctatg
ctcttgtaag
agtggagatg
tatcgttctc
agtctatgag
ggtgtgtcta
gttgaggatg
aaagataggc

agcgcctttce

Papaver Bracteatum

agtgacatta
attagttgaa
acattttgat
agcacttcaa
gccctgtgat
aaagttggag
agggcttgtt
ggcagctatg
ctcttgtaag
agtggagatg
tatcattctc
agtctacgga
ggtttgtctg
tcagaggatg

actgcctact
gcacaagttt
agatgggtat
aaggaaaaca
agaatcccac

aagactgtcg

aattctggaa
tcagaagaag
actgctgctc
cttggtttaa
gcacaccctg
taccttgatc
ttatcgctgce
gaagagtgtc
aagcttcaaa
aacccagttt
actgcctact
gagcgagttc
agatgggtat
aaggagaata
aaaatcccac

aagactgtcg

agttctggaa
ccagaagaag
acagctgctt
cttggtttga
gctcaccctg
taccttgatc
tttccgcecac
gaagagtgtc
aagcttcaaa
aacccagttt
actgcctact
gcacaagttt
agatgggtat

aaagaaaaca

Crp.: 65

caccattaga
tgcatgaaat
atgagcaagg
tgatgatttt
agaggagagg
aagaattttg

gtgtgatgcc
cgaaattggc
tttaccagtc
taaaatctcg
accgtgtcgt
tatatctaat
caaaggattc
aaaaacttgg
ccattttgga
ggcagaactt
cacctttagg
tgcatgaaat
acgagcaagg
tgatgatttt
agaggagagg
aagaattttg

gtgtgatgcc
cgaaattggc
cttaccattg
taaaatctcg
accttgtcat
tatatctgat
caaaggatgc
aaaaacttgg
ccattttgga
ggcagaactt
caccattaga
tgcatgaaat
atgagcaagg
tgatgatttt

agggaaggga
tgctgaggct
agtgagtctg
cgattgggaa

actcccaggt

ggacggagaa

tgtattaggt
gattttgaat
tgaagaatca
agacgaactt
ccctactcett
acattggcca
tttggttaca
tcttacaaag
cattgctaac
gaaattgagg
agccagggga
tgctgaggct
agtgagtctt
cgactgggaa

actcccaggt

ggacggagaa

tatattggct
gtttttgaat
tgaaggattt
agacgaactg
ccccgcaatt
acattttcca
tttgcttcca
tcttacaaag
cattgctaac
gcaattgagg
agggaaggga
tgctgaggct
agtgagtctg
cgattgggaa

660
720
780
840
900
960
966

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
966

60
120
180
240
300
360
420
480
540
600
660
720
780
840
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RU 2729065 C2

ctcactgaag atgaactgga aaagataggc aaaatcccac agagtagagg actcccaggt

gatgtttttg tctcggaact tgaagctgcc cctttcaaga ctgtcgaaga attctgggac

ggagaggttt
<210> 46
<211> 960
<212> IHK
<213>
<400> 4o
atggagaacg
ggcaccgctg
ataaaggtcg
ggcgaagctg
atcacctcca
aactccctcce
agcttgaagc
tacaagtctg
ggtgtcagca
cccgcectgtta
tgcaaggcca
tggggatcca
aagactcatg
aagagcttca
gcagaagatt
ttcgtctcag
<210> 47
<211> 966
<212> [IHK
<213>
<400> 47
atggagatta
atgggaactg
gcgataaaag
ttgggtgaag
ttcatcacct
caaacctctc
ttaagctcta
gactacaagt
attggtgtca
cctccegetg
ttttgtaagg
tcctggggceg
agaggaaagt
gttgtgaaga
ttaagcgcag
ggtagtttca
gtctga
<210> 48
<211> 957

ga

tctctgtagt
catacccttc
gctacagaca
tagctgaagc
agttatggtg
ggaatcttaa
cagggaactt
tgtgggcagce
atttctcttg
atcaagtgga
acggtatcct
gcggagtcge
ctcaggtttg
atgaagagag
tgaaacagat

ttaacgggcc

gtgttccaat
ctgaaaatct
tgggatacag
cagtagctga
ccaaattatg
tcaggaagct
agcctgggag
ctgtgtgggc
gcaatttctc
ttaatcaagt
ggaacggtat
ccaccaacgg
ctattgctca
gtttcaatgt
aagacttaaa

tctcagctaa

Sanguinaria canadensis

gactttgaac
tgttggctca
ctttgacaca
acttcaactt
ctctgattct
gttggagtat
tgatctgact
catggaagaa
caagaagctt
gatgaaccca
tattacagcc
caatactgag
tctaaggtgg
gatgaaggag
cagcgagatc

cttcaagact

Sanguinaria canadensis

aacgactctg
attcaatgga
acactttgat
agcacttcaa
gtgctctgat
taagttggag
ccatgattat
agccatggaa
ttgcaagaag
ggagatgaac
tatcatcact
agttatggac
ggtttctctg
agagaggatg
aaagatcaac

cgggccattc

tcaggaagag
gaagaagcca
gctgctgett
ggactgctca
caccctgaac
cttgatctat
atacccaaag
tgtcagaaac
caagatttat
atttggcaac
tactcaccgt
gtgctacacc
gtatacgagc
aacctgaaga
ccacagcatc

gtcgaagagt

agctccggga
tccgaaaaag
acagctgctg
catggactgc
tctcaccctg
tatcttgatc
cctataccca
gaatgtcaga
cttcaagatt
ccgctttgge
gccttttege
tctgaggtgce
aggtggttat
aaggagaacc
gagatcccac

aagtctgaag

Ctp.: 66

agatgccaat
aattggcgat
accagattga
aatctcgaga
gtgtcctccce
atctgataca
aggatttgct
ttggcctcac
tggccaccgc
agaagaaatt
tgggagccaa
aaattgctaa
aaggagtgag
tattcgattg

gaggactccc

tctgggatgg

gggagatgcc
tgaaattggc
tgtaccaaac
tcaaatctcg
atcgtgtcct
tatatctgat
aggaggattt
agcttggcect
tattggacac
aacagaagaa
cgttgggtgce
tacaccagat
acgagcaagg
tgaagatatt
agcgtagagg
aagagctctg

tctaggtatg
tcttcttgceg
gtcttctett
tgaactcttc
cgctcttcag
ttggccggta
ccctatggac
aaagtcgatt
caacatccct
gagggagttc
tggaactcct
ggctagaggg
tttgttagta
ggaactgact
tgctgatatt
cgaggtttga

aatcttaggt
aattctagat
tgagtcgtct
agacgaactc
ccctgctcett
acattggccg
gctcccectttg
cacaaagtcg
agccaacatc
actgctggag
caaaggcacc
tgcccaggcet
tgtgagtctg
cgattgggaa

actccctagt

ggacggagaa

900
960
972

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
966
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<212>
<213>
<400> 48

atggccatgg

IHK

ataggtttcg
ctcaatggga
aaggctctcg
gaagttttca
tcactcaaga
tggcctgtaa
actttcgata
aaaaatatcg
aaaattcccc
atcgaatatt
ggcacgcatt
gctagaggaa
atggtggtga
gagttgaccg
ctatctccca
<210> 49

<211> 987
<212> JHK
<213>
<400> 49

atgggtgagg
acgatgccgc
aagtctgcga
taccaaactg
aaatctcgag
cgtgtcctcce
tatctgatac
gaggacatgc
cttggcctca
ttggccacag
caaaagaaac
ttaggagcca
gacattgcta
caaggggtga
gtattcgatt
cgtagaggac
gaagagctct
<210> 50

<211> 981
<212> HOHK
<213>
<400> 50

aaaccgttcc
gcaccgccgce
ttgaagccgg
gcgaagctat
tcaccactaa
atagcctccg
gattaagtat
ctaaatcagt
gacttagtaa
cggccgtcect
gtagggaaaa
ggggagacaa
aaaccactgc
agagcttcaa
aggaagagtc
tgtttgggaa

aaatgaagtg
tcttaggtat
ttcttcatgce
aggagtgtct
acgaactctt
ctgctcttca
attggccgcet
tcccectatgga
caaagtcgat
ccaacatccc
tgagagagtt
atggaacccc
aggctagagg
gtgtgttggt
gggaattgga
ttcctagtga

gggatggaga

RU 2729065 C2

Sanguinaria canadensis

taagctaccc
gtttccactc
ttaccgtcac
aaccgaagct
gctttggtgt
gaatctacaa
tgatgcacag
ttgggaagga
tttttatccce
tcaagtggaa
gggtatcctt
tagagtggtg
tcagattgcg
caaggaaagg
aaacaagatc

ccatgatgta

Sanguinaria canadensis

tggtagggtt
gggaacagcc

gataaagctg
tggtgaagtt
catcacttcc
gacctcccett
aagtttgaag
ctacaagtct
cggtgtcagc
tccecgetgtt
ttgcgaggcc
ttggggctcc
gaagactcat
gaaaagctac
cgtagaggac
cattttcgtt
gctctga

Stylophorum diphyllum

ttaagctccg
cccgatgacg
tttgacacgg
ttacgtctcg
agcagttgtg
atggagtacg
cgacctccaa
atggaagaat
aagaagatcg
ttgagcccaa
gtcacggctt
gagagcgatg
ttgagatggg
atgaaactaa
agtcaacttc

ctcaaggagc

gttccagtgg
gcatatccat
gggtaccggc
gtagctgaag
aagctatggt
cggaagctta
cctgggaact
gtgtgggcag
aatttctctt
aatcaagtgg
aatggtatcc
agcggagtcg
gctcaggttt
aatgaagaga
ctgaagaaga

tcagtactta

gtgacaattc
aaactttaaa
cggctgccta
gtctgctaaa
aacgcagcct
tagatctttt
ttccaaggga
gtcacgaact
atgaattgct
cttggcaaca
attctgcecttt
tattaggaga
tgtatgaaca
acctccagat
cacaaatcaa

ttgaggatca

cgactctgaa
ttgtcgggtc
actttgatac
cacttcaact
gctctgattc
agttggagta
acggatttcc
ccatggaaga
gcaagaagct
agatgaaccc
ttattacagc
cccagactca
gtgtgagatg
ggatgaagga
tcagtactga
ctggaccctt

catcccggta
atcggcgttt
tggttcggag
atctcgagaa
cgtggttcct
cctcatacat
acaaattctt
tggcctcgcece
cgccaccgca
gaagaatttg
aggagccaac
catcgccaag
aggggtgtgt
ctttgatttt
aggagttaaa

actctga

ctccggaagg
ggaaaaggta
cgctgcgcectg
tggactgctc
tcaccctgac
ccttgatcta
catacccaaa
atgtcaaaag
tcaagattta
aatttggcaa
ctactcgcct
ggtgctgcac
ggtatacgag
gaacctgacg
aatcccacag

caagtctgca

atggagagtg atagtacagc agtagcagtt ccagttacga ctctgagctc aggtattgag

atgccaatgt taggtctggg aactgctgat gaaaaacttc ttccaagttc cgaaacagtg

Ctp.: 67

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
957

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
987

60
120
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aagttggctt
taccaaactg
aaatctagag
cttgtcatcc
tatctgatac
gaggacctcc
cttggcctca
ctggccatgg
cagaagaaac
ctgggagcca
cagattgcca
caaggtgtgg
atattcaatt
agaggcaacc
ttctgggatg
<210> 51

<211> 924
<212> IHK
<213>
<400> 51

atgccaattg
ttggctcttce
cagactgagg
tctagagacg
gtccteccecectg
ttgatacatt
gagctcctcce
ggcctcacaa
ctcactgcca
cagaagaaac
ttaggagcca
cagattgcca
caaggggtgg
atattcgatt
cgtagaggac
gaactgtggg
<210> 52

<211> 957
<212> JHK
<213>
<400> 52

atgaccatgg
attggtttcg
ctaagtggga
aagggtctcg
gaagttttca
tcactcaaga

tggcctttac

ttctgactgce
aggagtgtct
acgaactctt
ctgctcttca
attggccgtt
ttcctttgga
caaagtcaat
ctatcatccc
tgagggagtt
aaggcacccc
aggctagagg
ttttgttggt
gggaactgaa
ctagtcatta
gagaagtcta

ttggtatggg
tgactgcaat

ggtctcttgg
aactctttat
ctcttcagaa
ggccagtaag
caatggattt
agtcaattgg
acatccctcce
tgagggagtt
aaggaacctt
aggcaagacg
ttttgttggt
gggaattaag
tccctagtcea

atggagaagt

aagctgttcc
gcaccgcctt
ttgaagctgg
gtgaaggtat
tcaccaccaa
acagcctccg

gactaagtgc

RU 2729065 C2

gataaaacta
tggtgaagct
catcacttcc
gaactctctc
aagctcaaag
cttcaagtct
tggtgttagc
gcccgetgtt
ttgtaaggtc
atggggctcc
gaagtctgtt
gaagagtttc
cgaagaagac
ttacgtctca

a

Stylophorum diphyllum

aacagctgaa
aaaggtgggt
tgaagctata
aacttccaag
ttctcttagg
ctcgaagcca
caagtctgtg
tgttagcaac
tgctgttaac
ttgtaaggcc
gtggggaacc
aaagtctatt
gaagagtttt
tagagaagac
tgtttttgtc
gtga

Stylophorum diphyllum

aaaggtaacc
gtttccgact
ttatcgtcac
agcagaagct
gctttggtgt
aaatctacaa

cgatgcacaa

gggtacaggc
gtagctgaag
aagctgtggt
cggaagctga
ccagggaact
gtgtgggcag
aacttctctt
aatcaagtgg
aaagatattg
aacgcagtta
gctcaggttt
aatgaagaaa
ttaaaaatga

gaaaacggac

aacctttttg
tatagacact
gctgaagcac
ctgtggattc
aagcttaagt
ggggagctca
tgggtagcca
ttctcttgca
caaaaggtgg
aacggtatcg
aacggtgtta
gcgcaggttt
aatgaaggga
ttgaaacaaa

tccgatgacg

ttaagcacca
ggcaatgacg
ttcgacacag
ctacgtctag
actagttgcg
atggaatacg

cgacctccga

Ctp.: 68

acttcgacac
cacttcaact
gctctgatgce
agttggagta
gtgtttttcc
ccatggaaga
gcaagaagct
agatgaaccc
tcgttacagce
tggactccaa
ctcttagatg
ggatgaagga
tcgacgagat

cattcaagac

aaggttcaga
ttgatacagc
ttcaacttgg
atgattgtca
tggagtacct
ggtctcttat
tggaagaatg
agaagcttca
agatgaaccc
tcattgcagc
tggactctga
ctctacgatg
ggatgaagga
tcaacgagat

ggccattcaa

gtggcaaatc
aagccgtgaa
cagtcgccta
gtctgatctt
agcgcagcct
tagatctttt

ttcgaaacga

agctgctgtg
tggtctgatc
tcaccctgat
tcttgattta
aatacccaag
atgtcaaaag
tcaagattta
acattggcaa
ctactcgcct
ggtgctacat
ggtataccag
gaacatgaag
cccacaatgt

tgttgaagaa

aagagtgaag
tgctgtttac
actgatcaaa
ccatgatctt
tgacctctat
accaaaggag
tcacaagatt
agatttattg
actttggcaa
ttactcgcct
ggtgctacaa
ggtatatgaa
aaacctgaag
cctcccacag

gtctgaggaa

catgcccata
atcagcggtt
cagatccgaa
atctcgagac
cgttgtacct
tctcatacat

tcagatactt

180
240
300
360
420
480
540
600
660
720
780
840
900
960
981

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
924

60
120
180
240
300
360
420
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catttcgata
aaaaatatag
aaaattcctc
atcaagtatt
ggaacgcatt
gctcgaggaa
atggtggtca
gagttgacgg
cttactccag
<210> 53

<211> 960
<212> JHK
<213>
<400> 53

atggtgagtg
ggcatggcgg
attaagatgg
ggagatgcaa
atcacttcca
agaactctga
agctcagaac
tttgaaaatg
ggtgtaagca
cctgcagtga
tgtaaggaca
tggggcacta
aagactcttg
aaaagcttca
gacgaggact
tttgtatcag
<210> 54

<211> 990
<212> IHK
<213>
<400> 54

atggtgggag
ctgaactccg
ccattagagg
gatacagcag
gagaagggtc
aatgcccaac
gaatatgtgg
atggactgca
gaggaaatac
aagctcactg
cacccagcat
agtgcatatt

atcatcaaag

cgaaatcagt
gagttagtaa
cagcaatcaa
gtaagtcaaa
ggggagataa
aatccacagc
agagctttaa
aggaagagtc
tgtatggcga

tacctgaggt
cctacccatt
gctacaggca
ttgtagaagc
agctgtggtg
ggaatcttgg
ctggcaaata
tatgggcaga
acttctcttg
atcaagtgga
agggcattgc
acagagtgat
ctcaggtttg
acgaagagag
tggaaaagat
atgatgggcc

ttaacaagga
gtcataaaat
aactgaagaa
ccatgtatca
taattaagag
cccatcttgt
acttatattt
aggaggatga
acaatcttgg
atctacttgc
ggcaacaaaa
ctcctcttgg

agattgccca

RU 2729065 C2

ttgggaagga
cttctatccc

tcaagtggaa
gggtattctt
ccgagttgtg
tcaggttgca
caaggaaagg
aaacaagatc

ccatgatgcc

Tinospora cordifolia

ggttctgagce
ccaagaatct
ttttgacaca
actaaagctt
cagtgatgct
gttggagtac
cgagttccca
tatggaagaa
taagaagctc
gatgaatccc
tatcactgct
ggaaagcgag
tctaagatgg
gatgaaggag
caatgagatt

cttcaaatct

Tinospora cordifolia

gaacgtggtt
gccagtgctg
ggtgatcatg
aagcgaggaa
cagagatgag
gctccctgcece
gattcattat
aatatttccc
tcttgcaaaa
tcatgcaaag
aaaattaaga
agctaagcaa

tcacaaagga

atggaagaat
aagaagattg
ttaaacccag
atcacggctt
gacagcgatg
ttgagatggg
atgaaacaga
agtcaacttc

atgaagaaga

aacgggcacc
gaaacagtga
gctgccttgt
ggcctcatta
catccccatc
cttgatctct
gtacgaaagg
ggatataggc
gaaagtttac
ctctggagac
tactcaccac
gtgctaaacg
gtttatgagc
aacttagaca

ccacaatgca

gaagcagagc

tcatcagtag

ggaacgggca
gaagccatgg

gggctcggtg
cttttcatca
atccgcgact
ccagtaaggc
attgacataa
tccattggag
atccctectg
gaattctgcc

tggggatttyg
aaaacggttg

Ctp.: 69

gttatgaact
atgagttact
cttggaacca
actctgcttt
tgctgaagga
tatatgagca
accttcagat
cacaacacaa

ttgacaatga

tcatgcctgt
agcaggcaat
accaaacaga
aatctcgtga
acgtcattcc
atctcataca
aagagctaat
ttggcctcac
tcactatggc
agaataaact
tgggagccaa
atactgccaa
aagaagtatc
tttttgattg
gaggacttcc

tctgggatgg

caacggtgcc
cagcttcgtt
aagtgggcta
cggccattaa
ctaccaaact
ctctcaggag
tgaaggaaga
aatcagtatg
tcagcaactt
cggttaatca
aggagaaagg
atgttgttct
ctcagattgc

aggcctcgcece
cgccactgca
gaaggatctg
aggagccaac
catcgcgaaa
aggggtgagt
cttcgatttt
aggtgttaaa
gatctga

ggttggtatg
gatcagggca

gaagtccctt
cgagcttttc
ggctcttcaa
ctggccagta
tctgatggat
aaagtcaatt
aaagatccct
actaaggttt
aggaactata
tgctagagaa
catattggtc
gaaattaagt
aggtgatatc

agaaatctga

ggtggtgacg
tcctgttect
ccgccacttt
agaggcctta
ttggtgcaat
gctaaggttg
tttattgagt
gtcggcaatg
cacttgcaag
ggtggaattyg
catccaagtc
tagcaataag

tttaaggtgg

480
540
600
660
720
780
840
900
957

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

60
120
180
240
300
360
420
480
540
600
660
720
780
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ggacatgagc
aatctcctca
caacagtcta
tttgaagagt
<210> 55
<211> 966
<212> JHK
<213>
<400> 55
atgggaatta
ttcggaaccg
ctggaagcca
gttggacttg
gagctcttca
gcaattcgag
atgccaatga
atggatttca
tccattggag
attcctcecctg
gagttttgca
accagttggg
aaaggaaaaa
gtggtgaaga
ctcacaagta
caagggttgg
atttga
<210> 56
<211>
<212>
<213>
<400> 56
atgaggaggc
gtggttctta

JHK

atcgcagcat
cactttgata
gcacttcaat
tgcagtgatt
cagctagatt
cacgagttcc
gccatggaag
tccaagaagc
gagatgaatc
gttattactg
atggactcgg
tgtcttcgat
aggatgaagg
atccagcaat

ccattcaagt

1002

aaggaataat
tatttgattg

gaatagccat

tctgggatgg

gcatgcctga
cgagtttccc
tcaagattgg
gtgaagcaat
ttacctccaa
aatctcttaa
gcttcaagtc
agtctgtatg
ttagcaactt
ctgtgaatca
agagtgaagg
gttcaaatag
cacacgctca
gcttcaacaa
aagagtgtga

tctcagaaga

cacacagcag
gctctggcca
cagactccat
ctgcttcagt
ttggtcttat
ctcatcatga
accttgatct
caataccgaa
agtgtcaggc
ttgagcagct
caatttggca
ccttttcectcee
aggtgttgaa
ggttgcatga
agaacctgga
taccgcagag

ccttagaaga

RU 2729065 C2

tttaatccca
ggagctaact
agcccctgag

agaaatgtga

Tinospora cordifolia

cgcaaccctt
cttccctett
ttaccggcac
agaagaagct
gctttggtgce
gaatctgaag
agaaaagcca
ggaacagatg
ctcctgcaaa
agtggagatg
cattgttatc
agttatggaa
ggtttgtctt
agagagaatg
gcagatcaag

tgggcctttce

Thalictrum flavum

actagctagt
taaaatgcct
aaagacagct
ttaccaaaca
taaatctaga
tcgtgttctce
gtatctcgta
agaggaactt
tgttggcctt
actctccact
acaatataag
attgggtgcc
tgagattgct
acaaggcata
gatattcgac
tagaggaaat
gctatgggat

aagagcttca
caagatgaac
tttgtgttcc

aattccggcecce
gaaggatcag
tttgacacgg
cttcatcttg
actcatggcc
ctggactacc
tggttcccat
gaagcatgcc
aagctccaac
aacgcccttt
actgcttact
tgtgaagtga
agatggctgt
aaagagaact
aagctaccgc

aagtctatag

actagagata
cttattggct
atagtcaatg
gaacaactac
caagaacttt
cctgctcetgce
cattggccaa
cttcccecectge
acaaaatcga
tccaagattc
ttgcgagagt
aaaggaacgt
caggctaaag
tgtgtggtag
tgggaattga
actggagagg
ggagagattt

Crp.: 70

acaaggaaag
tgaagaagat

ctggcagccc

atcggattcc
aaactgctac
ctgccttgta
gtctcatcga
gccctgagceg
ttgatcttta
tacctggaga
agaggcttgg
tcatcctcac
ggcaacagaa
ctccecttggg
taaaagagat
acgagcaagg
tggagatatt
aaagcagagg

aagatatatg

tgagtagtat
tcggcacagt
gaattaagca
ttggtgaagc
tcataacttc
agaatactct
taagctctaa
attttgagtc
ttggtgtcag
cacctgcggt
tttgtaaatc
cttggggaac
gaaagactca
tgaaaagctt
gcccagagga
actttatctc
ga

attgattcag
ggcatcaatt

tttcaaatcc

tctcatcgga
acgggcaata
ccagacagag
gtcccgtgat
cgtccttect
tctgatacac
gtttgaagcc
ccttgcaaga
tactgcaaat
taagctgaga
aggcaaagga
tgccacggaa
cgtgagcatg
cgactgggag
atttactgca
ggatggagag

tgttcctgat
tgcgtatcct
tggttacaga
tatagctgaa
taagctatgg
caagactctt
accagggaag
tgtatggaca
taacttttct
taatcaagtg
caaaggtata
taataaagtt
tgctcaggtt
caatgaagaa

gtccgcatta
agtcgacggg

840
900
960
990

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
966

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1002
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<210> 57
<211> 963
<212> JHK
<213>
<400> 57
atgggaagta
ggcacagcat
atcaaacttg
ggagaagcta
attactacca
acatctctca
tgcatcccac
tatgcatctg
ggagtcagca
ccggctgtta
tgcaaggaca
tttatgggca
ggaaagacgc
gttaagagct
agcaaagaag
ggcttcatta
tga

<210> 58
<211> 963
<212> JHK
<213>
<400> 58
atgggtagtg
ggtaccgcat
attaagcttg
ggagatgcta
attacctcca
acgactctcc
agcataaaac
ttcgagtctg
ggagtcagta
cctgctgtta
tgcaagtcta
tttcaaggta
ggaaagactc
gtaaagagct
agtgaggaag
aatttcatta
taa

<210> 59
<211> 325
<212> TIPT
<213>

tacctgaggt
catacccttt
gtaacagaca
tagctgaagc
agctatgggt
aaaacctgca
caggggagtt
tatgggaagc
atttcacctg
atcaggtgga
gaggcattgc
acagaaacgt
atgctcaggt
tcaaggagat

actctctgaa

gagttgaagg

ttccagagat
ctgttccctt
gttatagaca
tagctgaagc
gaccatggct
aaaatctcca
cagggaatat
tatgggcagc
atttctcctg
atcaagtgga
aaggtattgt
acaacaatat
atgctcaggt
tcaatgaggc
aagcaaacca

cgcctgatgg

RU

Thalictrum flavum

aagcttaaac
tgcaggatca
ctttgacact
acttcaactt
gaatgatggt
gctggactac
gcgaatgcct
aatggaagag
taagaaactt
ggtgaatcca
tgtcacagct
ggtgcaaagt
ttgtataaga
gagactggag
aattagccga

gccattcaaa

Xanthoriza simplicissima

aaccttgaac
tgctggatat
ctttgataca
aattcgcctt
caatgatact
actggattac
acgattccct
catggaagag
caagaaactt
ggtgaaccca
tataacagct
catggaatgt
ttgtcttaga
gaggctgaag
gatcaatcag

gcctttcaaa

Argemone Mexicana

2729065 C2

tccggtcacc
gaagtagtaa
gctgctttat
ggtcttatca
cacaaagatt
gttgatctat
ggaccaaatg
tgtcaaaggc
gaattgatac
ctatggagac
tactctcctt
gagttactga
tgggtttttg
gagaacattg
ttaccagaga

tctcttgagg

tccggccaca
gaagtagtga
gcagcgttat
ggcatcatca
caccacgatc
cttgatcttt
ggaccagacg
tgccaaaggc
gagaagattc
ctatggcgac
tattctcctt
gaggttctga
tgggtatatg
gaaaacatgg
ctgccacagg

tctgaagagg

Crp.: 71

ggatgccact
agtcagctat
acaaaacaga
aatctagaga
gcatcctccce
atcttataca
aaaaggttct
atggccttac
tggcctcagce
aagaaaaagt
tgggcactgc
aagagattgc
agcaaggagt
acatatttga
gtaaaggcta
agctttggga

gtatgcctgt
agtcagcgat
acagaacaga
aatccagaga
gaatcctccce
atcttataca
aaaagattct
ttggtctcac
ttgcctcagce
aagagaaact
tgggaactgt
aagagattgc
agcaaggggt
aaatatttgg
gtagaggata
agctttggga

cataggcatg
actcagtgca
gcaaattatt
agagcttttc
tgctcttcaa
ttggccagta
tcccatagat
aaaatcaatt
aaagatccca
gataaggttt
tggatcagat
caaagctaca
aggggtaata
ttgggaacta
tcccggacat

tggagagatc

cttaggcttg
actcagtgcg
gcagcctcta
agagcttttt
cgctcttcag
ttggccactg
tccaatggat
aaggtcgatt
aacgatccct
gatacagttt
tggttcaagt
agggaacaga
ttgtttgctg
ctgggcattg
tcctggacat
tggagagata

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
963

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
963
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<400>
Met Glu Glu

1

Ser

Ala

Val

Gly

65

Gly

Cys

Leu

Pro

Gln

145

Cys

Ile

Leu

Glu

Gly

225

Val

Ala

Phe

Leu

Gly

305
Met

Ser
Ala
Gly
50

Thr
Leu
Arg
Gln
Val
130
Ile
His
Lys
Asp
Tyr
210
Ala
Leu
Leu
Asn
Thr
290

Val

Glu

<210>
<211>
<212>
<213>
<400>

59

Ser
Ser
35

Ile
Glu
Ile
Ser
Asp
115
Arg
Leu
Glu
Lys
Gln
195
Cys
Asn
Gly
Arg
Gln
275
Glu
Ser
Ala

60

322
pT

Val

Ser

20

Pro

Glu

Lys

Lys

Cys

100

Leu

Leu

Thr

Leu

Leu

180

Val

Lys

Asn

Glu

Trp

260

Glu

Glu

Leu

Glu

Argemone

60

Ile

Gly

Met

Asn

Ala

Ser

85

Glu

Gln

Arg

Phe

Gly

165

Glu

Glu

Glu

Thr

Ile

245

Val

Arg

Glu

Ser

Leu
325

Gly

Asp

Ala

Gly

Val

70

Arg

Arg

Thr

His

Asp

150

Leu

Glu

Leu

Lys

His

230

Ala

Tyr

Met

Ser

Ala
310

Mexicana

Leu

Asn

Asp

Tyr

55

Gly

Ala

Asp

Asp

Asp

135

Thr

Ala

Leu

Ser

Gly

215

Trp

Lys

Glu

Lys

Asn

295
Val

RU 2729065 C2

Glu
Ser
His
40

Arg
Glu
Glu
Leu
Tyr
120
Ala
Lys
Lys
Leu
Pro
200
Ile
Gly
Ala
Gln
Gln
280

Lys

Tyr

Thr
Met
25

Glu
His
Ala
Val
Val
105
Val
Gly
Ser
Asn
Ala
185
Thr
His
Asn
Arg
Gly
265
Asn

Ile

Gly

Val
10

Pro
Ile
Phe
Ile
Phe
90

Val
Asp
Arg
Val
Ile
170
Thr
Trp
Val
Asn
Gly
250
Val
Leu

Ser

Asp

Crp.: 72

Val

Val

Thr

Asp

Ala

75

Ile

Pro

Leu

Pro

Trp

155

Gly

Ala

His

Thr

Arg

235

Lys

Ser

Gln

Gln

His
315

Pro

Ile

Lys

Thr

60

Glu

Thr

Ser

Phe

Pro

140

Glu

Val

Lys

Gln

Ala

220

Val

Thr

Met

Ile

Phe

300
Asp

Lys
Gly
Ala
45

Ala
Ala
Thr
Leu
Leu
125
Ile
Gly
Ser
Ile
Lys
205
Tyr
Val
Thr
Val
Phe
285

Pro

Ile

Val

Phe

30

Ala

Ala

Leu

Lys

Lys

110

Ile

Ser

Met

Asn

Pro

190

Asn

Ser

Glu

Ala

Val

270

Asp

Gln

Leu

Thr

15

Gly

Val

Ala

Arg

Leu

95

Asn

His

Arg

Glu

Phe

175

Pro

Leu

Ala

Ser

Gln

255

Lys

Phe

His

Lys

Leu

Thr

Leu

Tyr

Leu

80

Trp

Ser

Trp

Asp

Glu

160

Ser

Val

Ile

Leu

Asp

240

Ile

Ser

Glu

Lys

Glu
320
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Met

Pro

Glu

Phe

Ile

65

Phe

Val

Asp

Glu

Val

145

Ile

Tyr

Trp

Ile

Ser

225

Gly

Val

Leu

Ser

Glu

305
Glu

Glu
Ile
Gly
Asp
50

Ala
Ile
Pro
Leu
Tyr
130
Trp
Gly
Ala
Gln
Thr
210
Arg
Lys
Ser
Arg
Lys
290
His

Val

<210>
<211>
<212>
<213>
<400>
Met Asp Met Asn

1

Asn

Leu

Lys

35

Thr

Glu

Thr

Ser

Tyr

115

Pro

Ala

Val

Lys

Gln

195

Ala

Val

Thr

Leu

Ile

275

Ile

Glu

61

322
pT

Val
Gly
20

Leu
Ala
Ala
Ser
Leu
100
Leu
Pro
Ala
Ser
Ile
180
Lys
Tyr
Leu
His
Leu
260
Phe

Pro

Gly

Argemone

61

Ile Pro
Met Gly
Ala TIle
Ser Thr
Ile Gln
70
Lys Leu
85
Arg Asn
Ile His
Leu Lys
Met Glu
150
Asn Phe
165
Pro Pro
Lys Leu
Ser Pro
Asp Ala
230
Ala Gln
245
Val Lys
Asp Trp

Gln His

Ala Pro
310

Mexicana

Arg

Thr

Leu

Tyr

55

Leu

Trp

Ser

Phe

Glu

135

Glu

Ser

Ser

Arg

Leu

215

Gln

Val

Thr

Glu

Arg

295
Phe

RU 2729065 C2

Val
Ala
Asn
40

Met
Gly
Cys
Leu
Pro
120
Ala
Cys
Cys
Val
Glu
200
Gly
Val
Cys
Phe
Leu
280

Gly

Lys

Thr Leu
10

Ser Tyr

25

Ala Ile

Phe Glu

Leu Ile

Cys Asp
90

Arg Asn

105

Val Ser

Leu Val
Gln Asn
Lys Lys
170
Asn Gln
185
Phe Cys
Ala Ser
Leu His
Leu Arg
250
Asn Glu
265
Thr Glu

Leu Thr

Thr Ala

Ser

Pro

Lys

Glu

Lys

75

Ala

Leu

Leu

Leu

Leu

155

Leu

Val

Lys

Gly

Glu

235

Trp

Glu

Glu

Gly

Glu
315

Ser

Phe

Val

Phe

60

Ser

His

Lys

Lys

Met

140

Gly

Gln

Glu

Ala

Thr

220

Ile

Val

Arg

Asp

Asp

300
Glu

Gly
Val
Gly
45

Leu
Arg
Pro
Leu
Ala
125
Asp
Leu
Thr
Met
Asn
205
Pro
Ala
Tyr
Met
Lys
285

Ala

Leu

Ser
Ser
30

Tyr
Gly
Lys
Asp
Glu
110
Gly
Tyr
Thr
Ile
Asn
190
Asp
Trp
Arg
Glu
Lys
270
Gln

Phe

Trp

Val
15

Ser
Arg
Glu
Glu
Leu
95

Tyr
Arg
Lys
Lys
Leu
175
Pro
Ile
Gly
Ala
Gln
255
Glu
Lys

Val

Asp

Met

Glu

His

Ala

Leu

80

Val

Leu

Tyr

Ser

Ser

160

Asp

Val

Val

Ser

Lys

240

Gly

Asn

Ile

Ser

Gly
320

Lys His Ala Val Val Tyr Val Pro Thr Lys Val Ile

5

10

Crp.: 73

15
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Met

Asp

Tyr

Gly

65

Asp

Gln

Glu

Glu

Phe

145

Ala

Ile

Asn

Gly

Tyr

225

Lys

Glu

Lys

Lys

Tyr

305
Glu

Gly
Phe
Arg
50

Glu
Glu
His
Tyr
Asn
130
Lys
Lys
Met
Pro
Ile
210
Gly
Lys
Gln
Gln
Lys
290

Thr

Glu

<210>
<211>
<212>
<213>
<400>
Met Glu Ile Val

1

Ile

Asp

35

His

Ala

Leu

Ile

Leu

115

Phe

Lys

Phe

Ala

Cys

195

Phe

Thr

Arg

Gly

Asn

275

Ile

Ser

62

322
IIpT

Pro
20

Thr
Phe
Ile
Phe
Leu
100
Asp
Glu
Val
Ile
Ser
180
Trp
Val
Asn
Gly
Ile
260
Leu

Ser

Pro

Berberis

62

Leu Leu Gly Phe

20

Val Ile Gly

Thr Arg Leu

Asp Thr Ala
55
Asn Glu Ala
70
Ile Thr Ser
85
Pro Ala Ile

Leu Tyr Leu

Tyr Pro Ile
135
Trp Ala Ala
150
Gly Val Ser
165
Ala Thr Ile

Gln Gln Lys

Val Ala Tyr
215
Arg Val Met
230
Lys Ser Val
245
Gly Val Vval

Glu Ile Phe
Glu Ile Gln
295

Tyr Gly Pro
310

thunbergii

RU 2729065 C2

Phe

Ala

40

Ala

Ile

Lys

Gln

Ile

120

Lys

Met

Asn

Ser

Arg

200

Ala

Glu

Ala

Val

Asp

280

Gln

Tyr

Gly Thr Ser
25
Ile Met Gln

Leu Tyr Asn

Ser Arg Gly
75
Leu Trp Cys
90
Lys Thr Leu
105
His Trp Pro

Lys Glu Asp

Glu Glu Cys
155
Phe Ser Cys
170
Pro Ser Val
185
Leu Ile Asp

Pro Leu Gly

Ser Asp Val
235
Gln Val Cys
250
Lys Ser Phe
265
Trp Lys Leu

Asp Arg Ala

Lys Thr Ile
315

Ala

Ala

Ser

60

Leu

Ser

Arg

Val

Phe

140

His

Lys

Leu

Phe

Ala

220

Leu

Leu

Asn

Ser

Cys

300
Lys

Asp

Ile

45

Glu

Ile

Asp

Asn

Ser

125

Leu

Lys

Lys

Gln

Cys

205

Val

Lys

Arg

Lys

Glu

285

Leu

Gln

Pro
30

Glu
Gln
Lys
Thr
Leu
110
Ser
Pro
Gln
Leu
Val
190
Lys
Gly
Gln
Trp
Glu
270
Glu

Gly

Leu

Pro

Asn

Pro

Ser

His

95

Asn

Arg

Met

Gly

Asp

175

Glu

Ala

Thr

Ile

Ala

255

Arg

Asp

Met

Trp

Val

Gly

Leu

Arg

80

Pro

Met

His

Asp

Leu

160

Asn

Val

Asn

Ile

Ala

240

Tyr

Met

Thr

Asp

Asp
320

Pro Lys Val Thr Leu Asn Ser Gly Tyr Gln Met Pro

5

10

15

Gly Thr Ala Glu Asn Trp Pro Phe Thr Lys Ser Glu

25

Crp.: 74

30
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Ala
Phe
Ile
65

Phe
Leu
Asp
Glu
Val
145
Ile
Thr
Trp
Val
Asn
225
Gly
Val
Leu
Ser
Ala

305
Ala

Ala
Asp
50

Val
Ile
Pro
Leu
Tyr
130
Trp
Gly
Ala
His
Thr
210
Lys
Lys
Gly
Glu
Gln
290

Glu

Ala

<210>
<211>
<212>
<213>
<400>
Met Glu Ile Val

1

Lys
35

Thr
Glu
Thr
Ala
Tyr
115
Pro
Gly
Val
Lys
Gln
195
Gly
Val
Thr
Leu
Ile
275
Leu
Gly

63

320
IIpT

Arg

Ala

Ala

Ser

Leu

100

Leu

Ile

Ala

Ser

Ile

180

Asn

Tyr

Met

His

Val

260

Phe

Pro

Pro

Berberis

63

Leu Leu Gly Phe

20

Ala Ala Lys Arg

35

Ala

Ser

Leu

Lys

85

Arg

Ile

Leu

Met

Asn

165

Ile

Lys

Ser

Asp

Ala

245

Ala

Asp

Gln

Phe

Ile

Met

His

70

Leu

Glu

His

Lys

Glu

150

Phe

Pro

Leu

Pro

Ser

230

Gln

Lys

Trp

Tyr

Lys
310

Leu

Tyr

55

Leu

Trp

Thr

Trp

Asp

135

Glu

Ser

Ala

Ile

Leu

215

Glu

Val

Ser

Ala

Lys

295
Thr

thunbergii

Pro Lys Val

5

Gly Thr Ala

Ala Ile Leu

RU 2729065 C2

Cys
40

Gln
Gly
Cys
Leu
Pro
120
Lys
Cys
Ser
Val
Glu
200
Gly
Val
Cys
Phe
Leu
280

Gly

Leu

Thr

Glu

Cys
40

Ala Ile Lys

Ser Glu Glu

Leu Ile Lys
75
Ser Asp Cys
90
Lys Asn Leu
105
Leu Ser Ala

Leu Leu Pro

Gln Arg Leu
155
Lys Lys Leu
170
Asn Glu Val
185
Phe Cys Lys

Ala Lys Gly

Leu Lys Glu
235
Leu Arg Trp
250
Asn Glu Glu
265
Thr Glu Glu

Gln Asn Gly

Glu Glu Leu
315

Leu Asn Ser
10

Asn Trp Pro

25

Ala Ile Lys

Crp.: 75

Asn
Ser
60

Ser
His
His
Lys
Met
140
Gly
Glu
Glu
Ala
Thr
220
Ile
Ile
Arg
Glu
Glu

300
Trp

Gly

Phe

Asn

Gly
45

Leu
Arg
Gln
Leu
Pro
125
Asp
Leu
Gln
Val
Lys
205
Thr
Ala
Tyr
Met
Ser
285

Thr

Asp

Tyr

Thr

Tyr Arg

Gly Glu

Asn Glu

Asp Arg
95

Asp Tyr

110

Gly Lys

Tyr Glu

Ser Lys

Leu Leu
175

Asn Pro

190

Gly Ile

Trp Gly

Lys Thr

Glu Gln
255

Lys Glu

270

Lys Gln

Phe Leu

Glu Glu

Gln Met

15
Lys Ser
30

His

Ala

Leu

80

Val

Leu

His

Ser

Ser

160

Lys

Val

Val

Thr

Arg

240

Gly

Asn

Ile

Ser

Val
320

Pro

Glu

Gly Tyr Arg His

45
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Phe
Ile
65

Phe
Leu
Asp
Glu
Val
145
Ile
Thr
Trp
Val
Asn
225
Gly
Val
Leu

Asp

Pro
305

Asp
50

Val
Ile
Pro
Leu
Tyr
130
Trp
Gly
Ala
Gln
Thr
210
Ile
Lys
Ala
Asn
Asn

290

Leu

<210>
<211>
<212>
<213>
<400>
Met Met Val

1
Lys

Glu

Tyr

Gly

Lys

Ser

Arg

50
Lys

Thr

Glu

Thr

Ala

Tyr

115

Pro

Glu

Val

Lys

Gln

195

Ala

Val

Thr

Leu

Ile

275

Leu

Gly

64

324
IIpT

Ala

Ala

Ser

Leu

100

Leu

Leu

Glu

Ser

Ile

180

Arg

Tyr

Met

His

Val

260

Phe

Pro

Pro

Ser

Leu

Lys

85

Lys

Ile

Gln

Met

Asn

165

Ile

Thr

Ser

Glu

Ala

245

Thr

Asp

Gln

Phe

Met Tyr
55

His Leu

70

Leu Trp

Asn Thr

His Phe

Glu Asp
135

Glu Lys

150

Phe Ser

Pro Ala

Leu Arg

Pro Leu
215

Asn Glu

230

Gln Val

Arg Ser
Trp Asn
Lys Arg

295

Lys Ser
310

RU 2729065 C2

Gln
Gly
Cys
Leu
Pro
120
Glu
Cys
Ala
Val
Glu
200
Gly
Val
Cys
Tyr
Leu
280

Val

Pro

Corydalis chelantifolia

64

Met
Asp
35

His

Ala

Ser

Pro

20

Glu

Phe

Ile

Val
5

Ile
Ala

Asp

Ser

Pro Glu

Met Gly

Lys Ala

Thr Ala

55
Glu Ala

Val

Met

Ala

40

Ser

Leu

Ser
Leu
Ser
Gln
105
Leu
Thr
Gln
Lys
Asp
185
Tyr
Ala
Leu
Leu
Asn
265
Ser

Phe

Glu

Thr
Gly
25

Leu

Leu

Lys

Glu

Ile

Asp

90

Asn

Ser

Tyr

Arg

Lys

170

Gln

Cys

Lys

Ala

Arg

250

Glu

Lys

Leu

Glu

Leu
10

Thr
Leu

Tyr

Leu

Crp.: 76

Glu

Lys

75

Cys

Leu

Ser

Pro

Val

155

Ile

Val

Lys

Gly

Glu

235

Ser

Glu

Glu

Gly

Leu
315

Gln

Ala

Thr

His

Gly

Ser
60

Ser
His
Gln
Lys
Met
140
Gly
Glu
Glu
Thr
Ala
220
Ile
Val
Arg
Glu
Glu

300
Trp

Ser

Ala

Ser

Asn

60

Leu

Leu

Arg

Gln

Leu

Arg

125

Asp

Leu

His

Met

Lys

205

Ile

Ala

Tyr

Met

Thr

285

Gly

Asp

Ser
Tyr
Ile
45

Glu

Val

Gly
Asn
Asp
Asp
110
Gly
Phe
Thr
Leu
Asn
190
Gly
Trp
Lys
Glu
Lys
270
Lys

Phe

Gly

Ser
Pro
30

Lys

Lys

Lys

Glu
Glu
Arg
95

Tyr
Lys
Gly
Lys
Leu
175
Pro
Ile
Gly
Ala
Lys
255
Gln
Arg

Leu

Glu

Ser
15

Phe
Leu

Ser

Ser

Ala
Leu
80

Val
Leu
Leu
Ser
Ser
160
Thr
Leu
Val
Ser
Lys
240
Gly
Asn
Ile

Ser

Met
320

Asp

Ala

Gly

Val

Arg
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65
Asp

Asp

Glu

Gly

Asp

145

Leu

Thr

Leu

Asn

Pro

225

Ala

Tyr

Met

Leu

Ser
305

Glu

Arg

Tyr

Ser

130

Phe

Thr

Ile

Asn

Gly

210

Trp

Lys

Glu

Lys

Lys

290

Leu

Phe
Val
Leu
115
Tyr
Lys
Lys
Leu
Thr
195
Ile
Gly
Ala
Gln
Glu
275

Ser

Leu

Asp Gly Glu
<210>
<211>
<212>
<213>
<400>
Met Glu Ser

1
Phe

Arg

Ser

Trp

65
Glu

Ile

Met

Glu

50

His

Ala

65
339
[IPT

Tyr

Ile

100

Asp

Glu

Ala

Ser

Ser

180

Leu

Val

Thr

Lys

Gly

260

Asn

Ile

Ser

Ile

70
Ile Asn Ser
85
Pro Ala Leu

Met Tyr Leu

Phe Pro Ile
135
Val Trp Ala
150
Ile Gly Val
165
Thr Ala Lys

Trp Gln Gln

Leu Met Ala
215
Asn Arg Val
230
Gly Lys Thr
245
Ala Gly Ile

Leu Glu Ile

Ser Glu Leu

295

Ala Lys Gly
310

RU 2729065 C2

Lys

Gln

Ile

120

Pro

Ala

Ser

Ile

Thr

200

Phe

Met

Leu

Leu

Phe

280

Pro

Pro

Corydalis chelantifolia

65

Pro
Pro
35

Gly

Phe

Ile

Val

Glu

20

Val

Val

Asp

Ser

Ala Cys Glu
5
Val Thr Cys

Val Gly Met

Lys Gln Ala
55
Thr Ala Ser
70
Glu Ala Ile

Pro
Gly
Gly
40

Leu

Phe

Gln

Leu
Glu
105
His
Thr
Met
Asn
Pro
185
Lys
Ser
Glu
Ala
Val
265
Asp

Gln

Phe

Gly
Gly
25

Thr
Leu

Tyr

Leu

Trp
90

Ser
Trp
Asp
Glu
Phe
170
Pro
Leu
Pro
Cys
Gln
250
Lys
Trp
His

Arg

Val
10

Gly
Ala
His
Gln

Gly

Crp.: 77

75
Cys

Leu

Pro

Glu

Glu

155

Ser

Val

Asn

Leu

Glu

235

Val

Ser

Glu

Arg

Thr
315

Ile

Ser

Ser

Ala

Thr

75

Leu

Ser

Lys

Leu

Glu

140

Cys

Cys

Val

Lys

Gly

220

Leu

Cys

Tyr

Leu

Gly

300
Glu

Glu
Ser
Tyr
Ile
60

Glu

Ile

Asp

Lys

Ser

125

Ile

Gln

Lys

Asn

Phe

205

Ala

Leu

Leu

Asn

Ser

285

Phe

Glu

Gln

Thr

Pro

45

Lys

Gln

Lys

Ser

Leu

110

Leu

Leu

Lys

Lys
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Glu

Lys

Val

310
Glu

Gly
Asn
Ile
295

Ser

Val

Hydrastis canadensis

78

Gly

Ser

35

Ala

Ala

Ser

Leu

Leu

115

Ile

Ala

Ser

Ile

Asn

195

Phe

Met

Thr

Val Pro Asn Val

Phe

20

Ala

Ser

Leu

Lys

Gln

100

Val

Pro

Met

Asn

Pro

180

Lys

Ser

Asp

Ala

5
Gly

Ile

Val

Glu

Leu

85

Lys

His

Lys

Glu

Phe

165

Pro

Leu

Pro

Ser

Gln
245

Thr

Leu

Tyr

Leu

70

Trp

Thr

Trp

Glu

Glu

150

Ser

Ala

Arg

Leu

Glu

230

Asn

Ala
Cys
Gln
55

Gly
Cys
Leu
Pro
Glu
135
Cys
Cys
Val
Glu
Gly
215

Val

Cys
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Val
Leu
280

Ser

Asp

Ile

Gly

Gly

40

Thr

Leu

Ser

Arg

Leu

120

Leu

Gln

Lys

Asn

Phe

200

Ala

Leu

Leu

Ile
265
Thr

Glu

Ser

Leu

Phe

25

Ile

Glu

Ile

Asp

Thr

105

Ser

Leu

Ala

Lys

Gln

185

Cys

Lys

Asn

Arg

250
Val

Val

Ile

Gly

Ser
10

Pro
Lys
Gln
Lys
Ala
90

Leu
Ser
Pro
Leu
Leu
170
Val
Lys
Gly

Glu

Trp
250

Ctp.: 90

Leu

Phe

Pro

Pro
315

Ser

Phe

Asn

Ile

Ser

75

His

Gln

Lys

Met

Gly

155

Glu

Glu

Ala

Thr

Ile

235

Leu

Val

Asp

Gln

300
Phe

Gly

Gly

Gly

Leu

60

Arg

Gln

Leu

Pro

Asp

140

Leu

Gln

Val

Lys

Ser

220

Ala

His

Lys
Trp
285

His

Lys

His
Thr
Tyr
45

Gly
Asp
Gln
Asp
Gly
125
Phe
Thr
Leu
Asn
Gly
205
Trp

Gln

Glu

Ser
270
Glu

Arg

Ser

Pro

Ser

30

Arg

Glu

Glu

His

Tyr

110

Lys

Lys

Lys

Leu

Pro

190

Ile

Gly

Ala

Gln

255
Tyr

Leu

Gly

Glu

Met
15

Glu
His
Ala
Leu
Val
95

Leu
Tyr
Ser
Ser
Ser
175
Ile
Ile
Thr

Arg

Gly
255

Asn

Ser

Leu

Glu
320

Pro

Gly

Phe

Ile

Phe

80

Leu

Asp

Glu

Val

Ile

160

Thr

Trp

Val

Asn

Gly

240
Val
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Cys

Lys

Gln

Asn
305

Val

Leu

Leu

290
Gly

<210>
<211>
<212>
<213>
<400>
Met Thr Arg

1
Val

Ile

Asp

Ser

65

Ile

Pro

Leu

Asp

Glu

145

Val

Thr

Gln

Ala

Leu

225

Ser

Tyr

Ile

Leu

Glu

Thr

50

Glu

Thr

Ala

Tyr

Ile

130

Ala

Ser

Ile

Lys

Tyr

210

Leu

Ile

Leu

Phe

Val

Phe
275

Pro

Pro

79

319
IIpT

Val
260
Asp

Gln

Phe

Lys Ser Phe

Trp Glu Leu

Ser Lys Gly

295

Lys Ser Leu
310

Hydrastis canadensis

79

Gly

Ser

35

Ala

Ala

Ser

Leu

Leu

115

Lys

Met

Asn

Ser

Glu

195

Ser

Asn

Ala

Pro

Asp

Ile

Met

20

Ser

Ser

Ile

Lys

His

100

Ile

Lys

Glu

Phe

Pro

180

Leu

Pro

Ser

Gln

Lys

260
Trp

Pro Glu Ile
5
Gly Thr Ala

Ile Val Asn

Val Tyr Gln
55
Arg Arg Gly
70
Leu Trp Cys
85
Lys Thr Leu

His Phe Pro

Ala Asp Leu
135
Lys Cys Gln
150
Ser Ser Lys
165
Ala Val Asn

Arg Ala Phe

Leu Gly Gly
215
Lys Glu Ile
230
Val Cys Leu
245
Ser Tyr Asn

Gln Leu Ser
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Asn
Ser
280

His

Glu

Val

Thr

Ala

40

Ser

Leu

Thr

Gln

Val

120

Ile

Glu

Lys

Gln

Cys

200

Lys

Glu

Arg

Lys

Glu

Glu
265
Lys

Thr

Glu

Leu
Phe
25

Ile
Glu
Ile
Asp
Asn
105
Arg
Pro
Leu
Leu
Val
185
Ala
Gly
Arg
Trp
Gly

265
Asp

Glu

Glu

Gly

Leu

Asn
10

Pro
Glu
Ser
Glu
Ala
90

Leu
Leu
Phe
Gly
Ser
170
Glu
Asp
Ala
Ile
Ala
250

Arg

Glu

Crp.: 91

Arg

Glu

Asp

Trp
315

Ser

Ile

Leu

Pro

Ser

75

His

Gly

Lys

Asp

Leu

155

Glu

Met

Lys

Leu

Ala

235

Tyr

Met

Leu

Met
Ser
Asp

300
Asp

Gly

Gln

Gly

Leu

60

Arg

His

Leu

Gly

Val

140

Thr

Leu

His

Gly

Trp

220

Gln

Glu

Lys

Gln

Lys
Lys
285

Met

Gly

Trp

Ser

Tyr

45

Gly

Lys

Asp

Glu

Asp

125

Lys

Arg

Leu

Pro

Ile

205

Gly

Ala

Gln

Glu

Lys

Gly
270
Lys

Val

Glu

Arg
Pro
30

Arg
Arg
Glu
Leu
Tyr
110
Ile
Gly
Ser
Thr
Phe
190
His
Ser
Lys
Gly
Asn

270
Ile

Asn

Ile

Ser

Ile

Met
15

Glu
His
Ala
Val
Val
95

Leu
Ser
Thr
Ile
His
175
Trp
Val
Asp
Gly
Val
255

Met

Ser

Leu

Ser

Ala

Pro

Val

Phe

Ile

Phe

80

Ile

Asp

Phe

Trp

Gly

160

Ala

Gln

Ser

Ile

Lys

240

Ser

Glu

His



10

5

20

25

30

35

40

45

275

Leu Pro Gln Gly Lys Ile Tyr

290

295

Gly Glu Tyr Lys Ser Pro Ile

305

<210>
<211>
<212>
<213>
<400>

Met
1
Leu
Val
Asp
Ser
65
Ile
Pro
Leu
Leu
Trp
145
Gly
Ala
Gln
Ser
Ala
225
Lys
Ser

Glu

Thr

Gly

Leu

Glu

Thr

50

Glu

Thr

Ala

Tyr

Asn

130

Lys

Val

Asn

Gln

Ala

210

Val

Ser

Ile

Ile

Phe
290

80
320
[PT

310

Hydrastis canadensis

80
Ile

Gly
Ser
35

Ala
Ala
Thr
Leu
Leu
115
Val
Ala
Ser
Ile
Gln
195
Tyr
Leu
Ile
Leu
Phe

275

Pro

Val

Met

20

Ser

Ser

Val

Lys

Arg

100

Ile

Asn

Met

Asn

Pro

180

Lys

Ser

Asp

Ala

Pro

260

Asp

Gln

Arg Glu Val
5
Gly Thr Ala

Val Ile Ala

Val Tyr Glu
55
Arg Gln Gly
70
Leu Trp Cys
85
Asp Ser Leu

His Phe Pro

Lys Lys Asp
135
Glu Glu Cys
150
Phe Ser Cys
165
Pro Ala Val

Leu Arg Glu

Pro Leu Gly
215
Ser Asp Gln
230
Gln Ile Cys
245
Lys Ser Phe

Trp Glu Leu

Asn Arg Ile
295
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280
Thr Gly

Asp Leu

Val Leu

Thr Tyr
25

Ala Ile

40

Thr Glu

Leu Ile

Gly His

Glu Thr

105
Ala Arg
120

Leu Leu

Tyr Glu

Lys Lys

Asn Gln
185

Phe Cys

200

Gly Lys

Ile Lys

Leu Arg

Asn Lys
265

Ser Lys

280

Phe Gln

His

Trp

Asn
10

Pro
Glu
Gln
Ala
Ala
90

Met
Phe
Pro
Leu
Leu
170
Val
Glu
Gly
Gln
Trp
250
Glu

Glu

Ala

Crp.: 92

His

Asp
315

Ser

Val

Leu

Pro

Ser

75

His

Gly

Asn

Leu

Gly

155

Ser

Glu

Glu

Thr

Ile

235

Gly

Arg

Glu

Glu

285

Phe Ile Ser Asp Asp

300

Cys Glu Ile Cys

Gly

Ala

Gly

Leu

60

Arg

Tyr

Leu

Met

Asp

140

Leu

Gln

Met

Lys

Ile

220

Ala

Phe

Leu

Leu

His
300

Glu
Pro
Tyr
45

Gly
Asp
Asp
Asp
Lys
125
Ile
Ala
Leu
His
Gly
205
Trp
Lys
Glu
Lys
Gln

285

Leu

Arg
Phe
30

Arg
Leu
Glu
Leu
Tyr
110
Glu
Arg
Lys
Leu
Pro
190
Ile
Gly
Ala
His
Glu
270

Lys

Val

Met
15

Glu
His
Ala
Ile
Val
95

Val
Lys
Gly
Ser
Ser
175
Leu
His
Ser
Lys
Gly
255
Asn

Met

Ser

Pro

Leu

Phe

Ile

Phe

80

Leu

Asp

Ser

Thr

Ile

160

Val

Trp

Val

Asn

Gly

240

Val

Met

Asn

Pro
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Asp Glu Gly Leu Phe Lys Ser

305

<210>
<211>
<212>
<213>
<400>

Met

1

Glu

Thr

Ala

Ala

65

Ala

Ser

Leu

Leu

Pro

145

Ala

Ser

Ile

Asn

Tyr

225

Leu

Leu

Asn

Ser

Ala

305
Glu

81
328
IIPT

310

Jeffersonia diphylla

81

Cys Phe Cys

Val

Ala

Pro

50

Ser

Leu

Lys

Lys

Val

130

Gln

Met

Asn

Ile

Lys

210

Ser

Lys

Arg

Glu

Glu

290

Thr

Glu

Thr
Gln
35

Ile
Leu
Arg
Leu
Lys
115
His
Lys
Glu
Phe
Pro
195
Leu
Pro
Glu
Trp
Gly
275
Glu

Gly

Leu

Leu

20

Phe

Leu

Tyr

Leu

Trp

100

Thr

Phe

Glu

Glu

Ser

180

Ala

Arg

Leu

Ile

Val

260

Arg

Glu

Glu

Trp

Val Leu Val
5
Asn Ser Gly

Pro Phe Pro

Cys Gly Ile
55
Lys Thr Glu
70
Gly Leu Ile
85
Cys Thr Asp

Leu Gln Asn

Pro Val Ser
135
Asp Leu Leu
150
Cys Gln Arg
165
Cys Lys Lys

Val Asn Glu

Glu Phe Cys
215
Gly Gly Gly
230
Ala Lys Ala
245
Tyr Glu Gln

Met Lys Glu

Phe Lys Gln

295

Trp Phe Val
310

Asp Glu Val
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Val Ala Asp Leu

Thr
His
Glu
40

Lys
Glu
Lys
Ser
Leu
120
Ser
Pro
Leu
Leu
Val
200
Lys
Ser
Lys
Gly
Asn
280
Ile

Ser

Ile

Lys
Gln
25

Gly
Ser
Ala
Ser
His
105
Gln
Lys
Met
Gly
Glu
185
Glu
Val
Asn
Gly
Val
265
Leu

Ser

Val

Arg

10

Met

Asp

Gly

Leu

Arg

90

Gln

Met

Pro

Asp

Leu

170

Gln

Met

Lys

Ala

Lys

250

Ala

Asp

Gln

Glu

Ctp.: 93

315

Ala

Pro

Glu

Tyr

Gly

75

Asp

Asp

Asp

Gly

Phe

155

Thr

Leu

Ser

Asn

Val

235

Thr

Leu

Ile

Leu

Gly
315

Trp Asp Gly Glu

Met

Leu

Ala

Arg

60

Glu

Glu

Leu

Tyr

Lys

140

Gly

Lys

Leu

Pro

Ile

220

Lys

Cys

Val

Phe

Pro

300

Pro

Gly
Val
Lys
45

His
Ala
Leu
Val
Leu
125
Pro
Ser
Ser
Thr
Val
205
Val
Asp
Ala
Pro
Asn
285

Gln

Phe

Ile
Gly
30

Gln
Phe
Ile
Phe
Leu
110
Asp
Glu
Val
Ile
Thr
190
Cys
Val
Asn
Gln
Lys
270
Trp

Gly

Lys

Val
15

Phe
Ile
Asp
Lys
Ile
95

Pro
Leu
Phe
Trp
Gly
175
Ala
Gln
Thr
Lys
Val
255
Ser
Thr

Arg

Ser

Ile
320

Pro

Gly

Ile

Thr

Glu

80

Thr

Ala

Tyr

Pro

Ala

160

Val

Lys

Gln

Ala

Val

240

Thr

Phe

Ile

Val

Leu
320
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<210>
<211>
<212>
<213>
<400>

Met

Leu

Ile

Asp

Val

65

Ile

Pro

Leu

Tyr

Trp

145

Gly

Ala

His

Thr

Arg

225

Lys

Gly

Glu

Gln

Glu

305
Ala

Gly

Val

Lys

Thr

50

Glu

Thr

Ala

Tyr

Gln

130

Gly

Val

Lys

Gln

Gly

210

Val

Thr

Leu

Ile

Leu

290
Gly

<210>

82
321
IIPT

325

Mahonia aquifolium

82

Val Val Pro Val Val

Gly
Gln
35

Ala
Ala
Ser
Leu
Leu
115
Ile
Ala
Ser
Ile
Asn
195
Tyr
Met
His
Val
Phe
275

Pro

Pro

83

Phe

20

Ala

Ser

Leu

Lys

Arg

100

Ile

Pro

Met

Asn

Ile

180

Lys

Ser

Asp

Ala

Ala

260

Asp

Gln

Phe

5
Gly

Ile

Val

Arg

Leu

85

Glu

His

Lys

Glu

Phe

165

Pro

Leu

Pro

Asn

Gln

245

Lys

Trp

Tyr

Lys

Thr

Leu

Tyr

Leu

70

Trp

Thr

Trp

Asp

Glu

150

Ser

Ala

Ile

Leu

Glu

230

Val

Ser

Ala

Lys

Thr
310

Ala
Cys
Gln
55

Gly
Cys
Leu
Pro
Glu
135
Cys
Ile
Val
Glu
Gly
215
Val
Cys
Phe
Leu
Gly

295

Leu

RU

Thr
Val
Gly
40

Thr
Leu
Thr
Lys
Leu
120
Leu
Gln
Lys
Asn
Phe
200
Ala
Leu
Leu
Asn
Thr
280

Gln

Glu

Leu

Pro

25

Ile

Glu

Ile

Asp

Asn

105

Ser

Leu

Arg

Lys

Glu

185

Cys

Lys

Lys

Arg

Glu

265

Glu

Asn

Glu

Asn

10

Ala

Lys

Lys

Lys

Ala

90

Leu

Ala

Pro

Leu

Leu

170

Val

Lys

Gly

Glu

Trp

250

Glu

Glu

Gly

Leu

Crp.: 94
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Ser

Phe

Asn

Ser

Ser

75

His

Gln

Lys

Met

Asp

155

Glu

Glu

Ala

Thr

Ile

235

Ile

Arg

Glu

Glu

Trp
315

Gly

Gly

Gly

Leu

60

Arg

Gln

Leu

Pro

Asp

140

Leu

Glu

Val

Lys

Thr

220

Ala

Tyr

Met

Ser

Thr

300
Asp

His
Gly
Tyr
45

Gly
Asp
Asp
Asp
Gly
125
Tyr
Ser
Leu
Asn
Gly
205
Trp
Lys
Glu
Lys
Lys
285

Phe

Glu

Glu

Ser

30

Arg

Glu

Glu

Gly

Tyr

110

Lys

Glu

Lys

Leu

Pro

190

Ile

Gly

Thr

Gln

Glu

270

Gln

Leu

Glu

Met
15

Asp
His
Ala
Leu
Val
95

Leu
His
Ser
Ser
Lys
175
Val
Val
Thr
Arg
Gly
255
Asn
Ile

Ser

Ile

Pro

Ala

Phe

Ile

Phe

80

Leu

Asp

Glu

Val

Ile

160

Thr

Trp

Val

Asn

Gly

240

Val

Leu

Ser

Ala

Ala
320
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<211>
<212>
<213>
<400>
Met Ala Ser Val Pro Glu Val

1

Leu

Ala

Asp

Ala

65

Ile

Pro

Leu

Glu

Val

145

Ile

Phe

Trp

Leu

Asn

225

Gly

Ala

Leu

Ser

Pro
305

Phe
Lys
Thr
50

Glu
Thr
Ala
Tyr
Tyr
130
Trp
Gly
Ala
Gln
Thr
210
Lys
Lys
Cys
Glu
Glu

290

Asn

<210>
<211>
<212>
<213>

320
IIPT
Menispermum canadense
83

5
Gly Phe Gly Thr Ala
20
Ser Ala Ile Leu Cys
35
Ala Ser Ile Tyr Gly
55
Ala Leu Lys Leu Gly
70
Ser Lys Leu Trp Cys
85
Leu Gln Met Thr Leu
100
Leu Glu His Trp Pro
115
Pro Ile Pro Lys Glu
135
Glu Ala Met Glu Glu
150
Val Ser Asn Phe Ser
165
Lys Ile Pro Pro Ala
180
Gln Lys Lys Leu Arg
195
Ala Tyr Ser Val Leu
215
Val Met Asp Ser Glu
230
Thr Val Gly Gln Val
245
Val Leu Val Lys Ser
260
Thr Phe Asn Trp Glu
275
Ile Pro Gln Tyr Lys
295
Gly Pro Tyr Lys Thr
310
84
341
IIPT

Menispermum canadense
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Thr

Ala

Gly

40

Thr

Ile

Cys

Lys

Leu

120

Lys

Cys

Cys

Val

Asp

200

Gly

Val

Cys

Phe

Leu

280

Gly

Leu

Leu
Trp
25

Met
Glu
Ile
Asp
Asn
105
Ser
Leu
Gln
Lys
Asn
185
Phe
Ala
Leu
Leu
Asn
265
Gly

Leu

Glu

Ser
10

Pro
Glu
Ser
Lys
Gly
90

Leu
Ser
Phe
Arg
Lys
170
Glu
Cys
Lys
Gly
Arg
250
Glu
Glu

Arg

Glu

Crp.: 95

Ser

Phe

Leu

Ser

Ser

75

His

Gln

Val

Pro

Leu

155

Leu

Val

Lys

Gly

Lys

235

Trp

Glu

Glu

Gly

Leu
315

Gly

Val

Gly

Leu

60

Arg

His

Leu

Pro

Met

140

Gly

Glu

Glu

Ala

Thr

220

Ile

Ala

Arg

Asp

Glu

300
Trp

His
Ser
Tyr
45

Gly
Asp
Asp
Asp
Lys
125
Asp
Leu
Asp
Met
Lys
205
Leu
Ala
Tyr
Met
Leu
285

Asp

Asp

Pro

Ser

30

Arg

Glu

Glu

Arg

Tyr

110

Gly

Leu

Thr

Leu

Asn

190

Gly

Trp

Lys

Glu

Lys

270

Lys

Met

Gly

Met

15

Glu

His

Ala

Leu

Val

95

Ile

Glu

Lys

Lys

Leu

175

Pro

Ile

Gly

Ala

Gln

255

Glu

Met

Val

Glu

Pro

Gly

Phe

Ile

Phe

80

Leu

Asp

Leu

Ala

Ser

160

Ala

Val

Val

Thr

Arg

240

Gly

Asn

Ile

Ala

Ile
320
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<400>
Met Gly Val

1

Pro

Leu

Phe

Met

65

Glu

Val

Asn

Lys

Arg

145

Phe

His

Lys

Gln

Cys

225

Lys

Ile

Gly

Arg

Glu

305

Pro

Trp

Val

Asn

Pro

50

Glu

Glu

Lys

Ala

Leu

130

Leu

Glu

Leu

Leu

Val

210

Lys

Gln

Ala

Tyr

Leu

290

Leu

Glu

Asp

<210>
<211>
<212>

84

Leu
Ser
35

Phe
Val
Gly
Lys
His
115
Arg
Lys
Leu
Gly
Thr
195
Glu
Glu
Trp
Gln
Glu
275
Thr
Lys

Phe

Gly

85
322
IIPT

Asp
Ile
20

Gly
Pro
Gly
Leu
Arg
100
Ser
Leu
Glu
Asp
Leu
180
Asp
Met
Lys
Gly
Asp
260
Gln
Glu
Lys

Val

Glu
340

Lys

Lys

His

Pro

Tyr

Gly

85

Glu

Asp

Asp

Asp

Leu

165

Ala

Leu

His

Gly

Phe

245

Lys

Gly

Asn

Ile

Phe

325
Met

Thr

Glu

His

Leu

Arg

70

Ala

Glu

Arg

Tyr

Leu

150

Lys

Lys

Leu

Pro

Ile

230

Asp

Gly

Val

Leu

Ser

310

Pro

Asn

Ala

Met

Lys

55

His

Ala

Leu

Val

Val

135

Leu

Ser

Ser

Ser

Val

215

His

Val

Lys

Ile

Arg

295

Ser

Glu
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Glu

Asn

Pro

40

Glu

Phe

Ile

Phe

Leu

120

Asp

Asp

Val

Ile

Tyr

200

Trp

Val

Val

Thr

Leu

280

Ile

Ile

Ser

Phe

Leu

25

Val

Leu

Asp

Ala

Ile

105

Pro

Leu

Met

Trp

Gly

185

Ala

Gln

Ser

Leu

Ile

265

Ile

Phe

Gln

Pro

Ser
10

Phe
Leu
Lys
Ser
Glu
90

Thr
Ala
Tyr
Asn
Ala
170
Val
Lys
Gln
Ala
Gly
250
Ala
Pro
Asp

Gln
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Arg

225

Lys

Ser

Glu

Gln

Asp
305

Val

Val

Lys

Thr

50

Glu
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295
Asp

Val
Ala
Ala
Ser
55

Leu

Gly

RU 2729065 C2

Ala
Leu
Tyr
120
Pro
Leu
Leu
Val
Ala
200
Gly
Gln
Trp
Glu
Glu
280

Leu

Leu

Leu
Thr
Ile
40

Glu

Val

Asn

Arg
Arg
105
Asn
Leu
Gly
Ser
Glu
185
Glu
Thr
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Ile

Gly

220

Ala

Gln

Glu
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Leu

Asn
100

Asn Lys Glu
5

Leu Asn Ser

Phe Pro Val

Met Glu Val
55
Glu Glu Gly
70
Ile Lys Ser
85
Asn Ala Gln

RU 2729065 C2

Arg
Val
120
Leu
Tyr
Lys
Asn
Phe
200
Ala
Leu
Leu
Asn
Ser
280

Leu

Ala

Asn
Gly
Pro
40

Gly
Leu

Arg

Pro

Asn
105
Ser
Ile
Arg
Lys
Gln
185
Cys
Lys
Asn
Arg
Glu
265
Asp

Pro

Glu

Val

His

25

Pro

Tyr

Gly

Asp

His
105

90

Leu

Ser

Leu

Leu

Leu

170

Val

Lys

Gly

Asp

Trp

250

Glu

Glu

Gly

Leu

Val
10

Lys
Leu
Arg
Ala
Glu

90

Leu

Crp.: 121

Gly

Glu

Met

Gly

155

Glu

Glu

Asp

Thr

Thr

235

Val

Arg

Asp

Asp

Trp
315

Ser
Met
Glu
His
Ala
75

Leu

Val

Leu

Pro

Asp

140

Leu

Ser

Met

Lys

Ile

220

Ala

Tyr

Met

Leu

Ile

300
Asp

Ser

Pro

Glu

Phe

60

Ile

Phe

Leu

Glu
Gly
125
Phe
Thr
Leu
Asn
Gly
205
Trp
Asn
Glu
Lys
Glu
285

Phe

Gly

Val
Val
Leu
45

Asp
Lys

Ile

Pro

Tyr
110
Lys
Glu
Lys
Leu
Pro
190
Ile
Gly
Ala
Gln
Glu
270
Lys

Val

Glu

Ala

Leu

30

Lys

Thr

Glu

Thr

Ala
110

95

Leu

Tyr

Asn

Ser

Thr

175

Leu

Ala

Thr

Arg

Glu

255

Asn

Ile

Ser

Ile

Thr
15

Gly
Lys
Ala
Ala
Thr

95
Ile

Asp

Glu

Val

Ile

160

Met

Trp

Ile

Asn

Glu

240

Val

Leu

Asn

Asp

Val

Thr

Val

Ala

Leu

80

Lys

Arg
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Asp

His

Glu

145

Glu

Phe

Pro

Leu

Pro

225

Ile

Ala

Phe

Leu

Ile

305
Phe

Ser

Tyr

130

Asp

Glu

Thr

Ala

Arg

210

Leu

Ile

Leu

Asn

Thr

290

Ala

Glu

<210>
<211>
<212>
<213>
<400>
Met Gly Ile Ser

1

Pro

Ser

Arg

Glu

65

Glu

Arg

Tyr

Leu

Glu

His

50

Ala

Leu

Val

Leu

Leu
115
Pro
Glu
Ile
Cys
Val
195
Glu
Gly
Lys
Arg
Lys
275
Gln
Ile
Glu
112

321
IpT

Arg

Val

Ile

His

Lys

180

Asn

Phe

Ala

Glu

Trp

260

Glu

Asp

Ala

Phe

Arg Leu Arg

Arg Leu Lys
135
Phe Pro Ile
150
Asn Leu Gly
165
Lys Leu Thr

Gln Val Glu

Cys Gln Glu
215
Lys Gln Trp
230
Ile Ala His
245
Gly His Glu

Arg Leu Ile

Glu Leu Lys
295
Pro Glu Phe
310
Trp Asp Gly
325

Tinospora cordifolia

112

Ile

Thr

35

Phe

Ile

Phe

Leu

Asp

Gly
20

Ala
Asp
Glu
Ile
Pro

100

Leu

Met Pro Asp
5
Phe Gly Thr

Thr Arg Ala

Thr Ala Ala
55
Glu Ala Leu
70
Thr Ser Lys
85
Ala Ile Arg

Tyr Leu Ile

RU 2729065 C2

Leu
120
Glu
Asp
Leu
Asp
Leu
200
Lys
Gly
His
Gln
Gln
280
Lys

Val

Glu

Ala

Ala

Ile

40

Leu

His

Leu

Glu

His

Glu

Asp

Ile

Ala

Leu

185

His

Gly

Phe

Lys

Gly

265

Asn

Met

Phe

Met

Thr
Ser
25

Leu
Tyr
Leu
Trp
Ser

105
Met

Tyr

Leu

Lys

Lys

170

Leu

Pro

Ile

Asp

Gly

250

Ile

Leu

Ala

Pro

Leu
10

Phe
Glu
Gln
Gly
Cys
90

Leu

Pro

Crp.: 122

Val

Leu

Ser

155

Ser

Ala

Ala

Gln

Val

235

Lys

Ile

Leu

Ser

Gly
315

Asn

Pro

Ala

Thr

Leu

75

Thr

Lys

Met

Asp

Ser

140

Val

Ile

His

Trp

Val

220

Val

Thr

Leu

Ile

Ile

300

Ser

Ser

Phe

Ile

Glu

60

Ile

His

Asn

Ser

Leu
125
Met
Trp
Gly
Ala
Gln
205
Ser
Leu
Val
Ile
Phe
285

Gln

Pro

Gly

Pro

Lys

45

Val

Glu

Gly

Leu

Phe

Tyr

Asp

Ser

Val

Lys

190

Gln

Ala

Ser

Ala

Pro

270

Asp

Gln

Phe

His
Leu
30

Ile
Gly
Ser
Arg
Lys

110
Lys

Leu

Cys

Ala

Ser

175

Ile

Lys

Tyr

Asn

Gln

255

Lys

Trp

Ser

Lys

Arg
15

Glu
Gly
Leu
Arg
Pro
95

Leu

Ser

Ile

Lys

Met

160

Asn

Pro

Lys

Ser

Lys

240

Ile

Ser

Glu

Arg

Ser
320

Ile

Gly

Tyr

Gly

Asp

80

Glu

Asp

Glu
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Lys
Ser
145
Ser
Thr
Leu
Val
Ser
225
Lys
Gly
Asn
Ile
Ser

305
Ile

Pro
130
Val
Ile
Thr
Trp
Ile
210
Asn
Gly
Val
Leu
Lys

290
Glu

<210>
<211>
<212>
<213>
<400>
Met Arg Arg

1
Ile

Gly

Thr

Ala

65

Ala

Ser

Leu

Leu

Val

Phe

Ala

50

Ser

Leu

Lys

Gln

Val

115
Trp

Trp

Gly

Ala

Gln

195

Thr

Arg

Lys

Ser

Glu

275

Lys

Asp

113

333
IIpT

Phe

Glu

Val

Asn

180

Gln

Ala

Val

Thr

Met

260

Ile

Leu

Gly

Pro

Gln

Ser

165

Ile

Asn

Tyr

Met

His

245

Val

Phe

Pro

Pro

Leu

Met

150

Asn

Pro

Lys

Ser

Glu

230

Ala

Val

Asp

Gln

Phe
310

Pro

135

Glu

Phe

Pro

Leu

Pro

215

Cys

Gln

Lys

Trp

Ser

295
Lys

Thalictrum flavum

113

Pro

Gly

35

Ile

Val

Gln

Leu

Asn

115

His

Pro
Asp
20

Thr
Val
Tyr
Phe
Trp
100

Thr

Trp

His Ser Arg

5
Val

Val

Asn

Gln

Gly

85

Cys

Leu

Pro

Val

Ala

Gly

Thr

70

Leu

Ser

Lys

Ile

Leu

Tyr

Ile

55

Glu

Ile

Asp

Thr

Ser
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120
Gly

Ala

Ser

Ala

Arg

200

Leu

Glu

Val

Ser

Glu

280

Arg

Ser

Leu

Ser

Pro

40

Lys

Gln

Lys

Ser

Leu

120

Ser

Glu
Cys
Cys
Val
185
Glu
Gly
Val
Cys
Phe
265
Leu

Gly

Ile

Ala
Ser
25

Ile
His
Leu
Ser
His
105

Gln

Lys

Phe

Gln

Lys

170

Asn

Phe

Gly

Ile

Leu

250

Asn

Thr

Phe

Glu

Ser
10

Gly
Ala
Gly
Leu
Arg
90

His

Leu

Pro

Crp.: 123

Glu
Arg
155
Lys
Gln
Cys
Lys
Lys
235
Arg
Lys
Ser

Thr

Asp
315

Thr

His

Ala

Tyr

Gly

75

Gln

Asp

Asp

Gly

Ala
140
Leu
Leu
Val
Lys
Gly
220
Glu
Trp
Glu
Lys
Ala

300
Ile

Arg

Lys

Ser

Arg

60

Glu

Glu

Arg

Tyr

Lys

125
Met

Gly

Gln

Glu

Ser

205

Thr

Ile

Leu

Arg

Glu

285

Gln

Trp

Asp

Met

Asp

45

His

Ala

Leu

Val

Leu

125

His

Asp
Leu
Leu
Met
190
Glu
Ser
Ala
Tyr
Met
270
Cys

Gly

Asp

Met
Pro
30

Ser
Phe
Ile
Phe
Leu
110

Asp

Glu

Phe
Ala
Ile
175
Asn
Gly
Trp
Thr
Glu
255
Lys
Glu

Leu

Gly

Ser
15

Leu
Ile
Asp
Ala
Ile
95

Pro

Leu

Phe

Lys

Arg

160

Leu

Ala

Ile

Gly

Glu

240

Gln

Glu

Gln

Val

Glu
320

Ser

Ile

Lys

Thr

Glu

80

Thr

Ala

Tyr

Pro
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Ile

145

Ala

Ser

Ile

Tyr

Phe

225

Met

His

Val

Phe

Pro

305

Pro

130

Pro

Met

Asn

Pro

Lys

210

Ser

Asp

Ala

Val

Asp

290

Gln

Phe

<210>
<211>
<212>
<213>
<400>
Met Gly Ser Ile Pro Glu Val

1

Leu

Val

Asp

Ala

65

Ile

Pro

Leu

Met

Ile

Lys

Thr

50

Glu

Thr

Ala

Tyr

Pro
130

Lys

Glu

Phe

Pro

195

Leu

Pro

Ser

Gln

Lys

275

Trp

Ser

Lys

114

320
IIpT

Glu

Glu

Ser

180

Ala

Arg

Leu

Glu

Val

260

Ser

Glu

Arg

Ser

Glu
Cys
165
Ser
Val
Glu
Gly
Val
245
Cys
Phe
Leu

Gly

Leu
325

Leu
150
Gln

Lys

Asn

Phe

Ala

230

Leu

Leu

Asn

Ser

Asn

310
Glu

135

Leu

Ala

Lys

Gln

Cys

215

Lys

Asn

Arg

Glu

Pro

295

Thr

Glu

Thalictrum flavum

114

Gly
Ser
35

Ala
Ala
Thr
Leu
Leu

115
Gly

Met
20

Ala
Ala
Leu
Lys
Gln
100

Ile

Pro

5
Gly

Ile

Leu

Gln

Leu

85

Thr

His

Asn

Thr

Leu

Tyr

Leu

70

Trp

Ser

Trp

Glu

Ala

Ser

Lys

55

Gly

Val

Leu

Pro

Lys
135

RU 2729065 C2

Pro
Val
Leu
Val
200
Lys
Gly
Glu
Trp
Glu
280
Glu

Gly

Leu

Ser
Ser
Ala
40

Thr
Leu
Asn
Lys
Val

120
Val

Leu

Gly

Glu

185

Glu

Ser

Thr

Ile

Leu

265

Arg

Glu

Glu

Trp

Leu
Tyr
25

Ile
Glu
Ile
Asp
Asn
105

Cys

Leu

His

Leu

170

Gln

Met

Lys

Ser

Ala

250

His

Met

Ser

Asp

Asp
330

Asn
10

Pro
Lys
Gln
Lys
Gly
90

Leu

Ile

Pro

Crp.: 124

Phe
155
Thr
Leu
Asn
Gly
Trp
235
Gln
Glu
Lys
Ala
Phe

315
Gly

Ser

Phe

Leu

Ile

Ser

75

His

Gln

Pro

Ile

140
Glu

Lys
Leu
Pro
Ile
220
Gly
Ala
Gln
Glu
Leu
300

Ile

Glu

Gly

Ala

Gly

Ile

60

Arg

Lys

Leu

Pro

Asp
140

Ser
Ser
Ser
Ile
205
Val
Thr
Lys
Gly
Asn
285
Ile

Ser

Ile

His
Gly
Asn
45

Gly
Glu
Asp
Asp
Gly

125
Tyr

Val

Ile

Thr

190

Trp

Ile

Asn

Gly

Ile

270

Leu

Gln

Val

Arg
Ser
30

Arg
Glu
Glu
Cys
Tyr
110

Glu

Ala

Trp

Gly

175

Ser

Gln

Thr

Lys

Lys

255

Cys

Glu

Gln

Asp

Met
15

Glu
His
Ala
Leu
Ile
95

Val

Leu

Ser

Thr
160
Val
Lys
Gln
Ala
Val
240
Thr
Val
Ile

Leu

Gly
320

Pro

Val

Phe

Ile

Phe

80

Leu

Asp

Arg

Val
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Trp
145
Gly
Ala
Arg
Thr
Arg
225
Gly
Val
Ile

Ser

Val
305

Glu

Val

Lys

Gln

Ala

210

Asn

Lys

Gly

Asp

Arg

290
Glu

<210>
<211>
<212>
<213>
<400>
Met Gly Ser

1
Val

Val

Asp

Ala

65

Ile

Pro

Leu

Phe

Trp

145
Gly

Leu

Lys

Thr

50

Glu

Thr

Ala

Tyr

Pro

130

Ala

Val

Ala

Ser

Ile

Glu

195

Tyr

Val

Thr

Val

Ile

275

Leu

Gly

115

320
IIpT

Met

Asn

Pro

180

Lys

Ser

Val

His

Ile

260

Phe

Pro

Pro

Glu Glu Cys
150

Phe Thr Cys

165

Pro Ala Val

Val Ile Arg

Pro Leu Gly
215
Gln Ser Glu
230
Ala Gln Vval
245
Val Lys Ser

Asp Trp Glu

Glu Ser Lys

295

Phe Lys Ser
310

RU 2729065 C2

Gln

Lys

Asn

Phe

200

Thr

Leu

Cys

Phe

Leu

280

Gly

Leu

Xanthoriza simplicissima

115

Gly
Ser
35

Ala
Ala
Ser
Leu
Leu
115
Gly

Ala

Ser

Val

Leu

20

Ala

Ala

Ile

Arg

Gln

100

Ile

Pro

Met

Asn

Pro Glu Ile
5
Gly Thr Ala

Ile Leu Ser

Leu Tyr Arg
55
Arg Leu Gly
70
Pro Trp Leu
85
Thr Thr Leu

His Trp Pro

Asp Glu Lys

135

Glu Glu Cys
150

Phe Ser Cys

Thr

Ser

Ala

40

Thr

Ile

Asn

Gln

Leu

120

Ile

Gln

Lys

Arg

Lys

Gln

185

Cys

Ala

Leu

Ile

Lys

265

Ser

Tyr

Glu

Leu

Val

25

Ile

Glu

Ile

Asp

Asn

105

Ser

Leu

Arg

Lys

His

Leu

170

Val

Lys

Gly

Lys

Arg

250

Glu

Lys

Pro

Glu

Asn

10

Pro

Lys

Gln

Lys

Thr

90

Leu

Ile

Pro

Leu

Leu

Crp.: 125

Gly
155
Glu
Glu
Asp
Ser
Glu
235
Trp
Met
Glu

Gly

Leu
315

Ser

Phe

Leu

Pro

Ser

75

His

Gln

Lys

Met

Gly

155
Glu

Leu

Leu

Val

Arg

Asp

220

Ile

Val

Arg

Asp

His

300
Trp

Gly
Ala
Gly
Leu
60

Arg
His
Leu
Pro
Asp
140

Leu

Lys

Thr
Ile
Asn
Gly
205
Phe
Ala
Phe
Leu
Ser
285

Gly

Asp

His
Gly
Tyr
45

Gly
Glu
Asp
Asp
Gly
125
Phe

Thr

Ile

Lys

Leu

Pro

190

Ile

Met

Lys

Glu

Glu

270

Leu

Phe

Gly

Ser

Tyr

30

Arg

Asp

Glu

Arg

Tyr

110

Asn

Glu

Arg

Leu

Ser

Ala

175

Leu

Ala

Gly

Ala

Gln

255

Glu

Lys

Ile

Glu

Met

15

Glu

His

Ala

Leu

Ile

95

Leu

Ile

Ser

Ser

Ala

Ile
160
Ser
Trp
Val
Asn
Thr
240
Gly
Asn
Ile

Arg

Ile
320

Pro

Val

Phe

Ile

Phe

80

Leu

Asp

Arg

Val

Ile

160

Ser
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Ala Thr Ile

Gln Glu
195

Tyr

Arg
Thr Ala
210
Asn Asn Ile
225
Gly

Lys Thr

Val Cys Leu

Met Glu Ile
275
Gln Leu
290

Asp

Asn

Pro
305
<210>
<211>
<212>
<213>
<400> 116
atggataatt
gtttttctgt
gaagcagcag
actcatcgaa

Gly

116
1599
IOHK

ggttcacata
aatgatcgat
actgattcag
actttaaaac
gttgaatcct
gaagttgata
ttcaatgttg
ggtgatattg
acatttgcat
attagagata
gaacatcgtt
attgatgttt
gtcatcaaat
ctaacatggg
gaattaaatt
acatacatcc
gaaaggagga
ttattggtta
gtgtttagac
tttgaactga

Argemone

165
Pro Pro
180
Lys Leu

Ser Pro

Met Glu

Ala

Ile

Leu

Cys

RU 2729065 C2

Val Asn

Gln Phe
200
Gly Thr
215

Glu Val

230

Ala
245
Val

His

Leu
260
Phe Gly

Pro Gln

Pro Phe

Gln

Lys

Trp

Gly

Lys

Val Cys

Ser Phe

Ala Leu
280
Arg Gly
295

Ser Glu

310

ttcttctcca
attggagtta
gaggaagacc
aactaggttc
aaaccctagt
tattctcaaa
taggttatgc
ttctctctaa
gttttaaaca
aattagggtt
tagcaagaat
gagctcagag
attcagatgt
tgaagcgttg
taaagagaaa
gtttggatat
ctacttgtct
ccatctcctt
ccgtagttgg
atgcaatcat
caatggaaga
atgtatggaa
ccgagagatt
taccattcgg

mexicana

gttccaacca
tggaagaaaa
aataacaggt
catggctgat
tgtaagtaat
tcgaccaggt
accttatgga
tcatagaata
gctttataat
tgcttcagta
tgttgctgga
atataaagta
gattccatca
tggatctgaa
ttcttctgaa
tatagagagt
ggatatgata
aatattgaac
aaaagatcga
caaagaaacc
ttgtgaagta
gatgcaaaga
catgactagt
tgcgggtcgce

170
Gln Val
185

Cys

Glu

Lys Ser

Val Gly Ser
Glu
235

Trp

Leu Lys

Leu Arg
250
Asn Glu Ala
265
Ser

Glu Glu

Tyr Pro Gly

Glu Glu Leu

315

atttcaattg
agcaacaaaa
catcttcatc
aaatatggac
tgggaaatcg
actttagcta
aattactgga
gaaaccctaa
caatgggaaa
aggatggata
aaaaagaatt
gccatggatg
ctgaaatggt
attgattcaa
aataataatt
tcttcattac
ttgggtggga
aatcctcacg
cgtgtagaag
atgagactct
ggtgggtacc
gacggggatg
aatgctgatg
aggatatgcc

Crp.: 126

Val Pro
190

Ile

Asn
Lys Gly
205
Ser Phe Gln
220
Ile

Ala Gly

Val Tyr Glu

Arg Leu Lys

270

Glu Ala Asn
285

His Asn Phe

300

Trp

Asp Gly

cagctttttt
ccctaaaacc
ttttttatgg
cagttttcaa
ttaaagaatg
ttaaactaat
gagaattaag
aacatttaag
tgaaaaatga
attggtttgg
ttgcaggagg
aatcttttag
tagacaaatt
ttgttgctag
tagatcttga
ctggtgatga
gtgataccac
tgttgaaaag
attcagacat
accctgctgg
acgttccagc
tgtataaaga
tggatctaaa

cgggtgtgtc

175
Leu Trp

Val Ile

Gly Asn

Asn Arg
240
Gln Gly
255
Glu Asn

Gln Ile

Ile Thr

Glu Ile
320

tgttgcccta
aagagcacca
agaagaatta
tattagattt
tttcactaca
gttttatgat
aaaaatttca
aacttctgaa
aaacagggta
ggatttaact
tgcagtaaat
attaatgcta
aagaggttta
ttgggtagaa
agaagatttt
tccggatact
gacagtaacc
ggcaaaagag
ccctcecatcett
accactgatc
tggcacacgt
cgatccattg
gggtcagcat
atttgcggtt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
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cagttgatgc

atttggtatt

RU 2729065 C2

ggctcgtctt

tctgaaccaa aggtagatat gtctgaaagt

ctagaagtgc
<210> 117
<211> 1614
<212> IHK
<213>
<400> 117
atggatttct
acccttcttg
ggtaataaaa
ctccatctgt
tacggtcctg
cataccataa
atagcctttg
tattggcgtg
tctatcaaac
tgcaacaata
gaggtcacga
attgtgcgag
cgccttgcta
ttccgaggaa
aattggttgg
gatttcatgg
gatactttca
gtgactctaa
caagaagagt
aacttggtat
attcttgaac
acacgtttac
tcggaattta
cattacgaat
ctccagttta
aatggtgaag
cctctggatc
<210> 118
<211> 1569
<212> JHK
<213>
<400> 118
atggaatcaa
tatgcatgga
gccggagcecat
ataaacatgg
aatcgagctg
aaattcctac
atgttcgggt
gagctcctct

taatcaaacc

catcaatact
ttcttgtcat
agatgattaa
ttggaccagg
cctttacaat
aagaatgttt
atctcatgac
agcttagaaa
aacttcgact
ataataaaag
ctaatatagt
gcgaagatca
aattgtctat
acgtgagtgc
aagagcataa
atcttatgtt
ttaaagctat
catggattct
tagacttttt
acatgaatgc
gtgatacgaa
taataaacgc
agccggagag
taataccatt
tggatttggt
atgttgacct
tcatcgttac

ttgagtttct
agaggaaaaa
ggccgataat
gggccatggc
tgattgtgag
taaaccgtcc
tctgtcggta

cgaacagccg

ccgactcgag

Argemone mexicana

actacttctc
ggtttttctc
accacccaga
tgagcttcct
taagttcggt
aactactaat
ttacgctgat
gatatctact
ctctgaggtg
tggagctccg
cattagagtt
agaagctgcc
gttctctgat
tatgaaaaga
gaggaagaag
gtcaattatt
ttccetttet
cgccttaatt
cgtcggaaag
catcgttaaa
ggaagactgt
atggaagtta
atttctaaat
tggagctggt
tctggctcgt
aactgaaaaa

tcctegtcetce

Berberis thunbergii

agtaactctg
ccatacaaag
cggccacctt
ggacaagtac
taacacggag
agttgggtta
cggtccatat
gctcgagtcc

ctacatgagt ttgaaattac tacaatacct

ggaggattaa tctgtcataa gataaagcca

ctgaactaa

aatattaatt
tacaataata
ctacccggtg
cacaaggttc
aaacacacaa
gacatcctct
gactccgtag
ctcaaacttc
aacgtatgtt
gttttgattg
attgttggta
aattacaaga
tatgctcctt
aatggtaaag
aactcatcaa
gacgaaacta
atgatcgtgg
atgaagaatc
gaaagacaag
gaaacgctgc
gaagttggtg
caacgggacc
gagaatgcag
agaagagtgt
ctcatccatg
actgaaggac

caccccaatc

ctactcagcc
gatagcaaaa
catctaatat
ggtccagttt
atcgtcaaag
gccttaaacc
tggcgagaga
ctgaagcacg

Crp.: 127

gcttcacaac
caagatttac
cacgccctcet
tctcaaccat
cattagttgt
tttctaaccg
ctttcgcaca
tatctaataa
ttaaagaact
atatgaagaa
aacaaaattt
aaatcatgga
tacttagttt
aattaaacgc
tatcgaacga
agctatacgg
gtggaataga
cttttgcttt
tagaagattc
gattataccc
gctactacgt
cgaatgtatg
acatagatgt
gtcctggtgt
ggtatgaatt
aaattaattt
tttatgatta

tgcttgccct
tcaaagagcc
ccecgeggegyg
tcatgatccg
agtgcttcac
tcatgtgcta
tacacaaaat

tatgggactc

ttccttggtce
taaacccaaa
tttaggtcac
ggcagataaa
gagcgatatc
tccttettet
ttatagtcct
ccgtcttcaa
atatagttta
atggttcaaa
tgggtctaag
tgaactttca
gtttgattac
gatgcttcag
tgatgaacaa
acgtgacgct
caccgttgtc
gaaaaaggct
agatctcaag
attaagttgt
cgaaggtggc
gacagaccct
tggtggccaa
atcttttgca
gggaactcta
caaagcaacc
ttag

attttgtgct
accccaacca
ccttccteat
gctaggagta
aaccaacgat
caacaacgcc
agtcatgctt
ggaaatatcg

1500
1560
1599

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1614

60
120
180
240
300
360
420
480
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acatccatcg
gttttggttg
attgctggga
tgtcaaaaga
cttccatttc
gaagatcttg
ggtgtgaatg
tttccggatt
ggaactgata
catgtattga
gaggaatcag
atgcgcccag
ggatatcgag
ccatcggttt
gacttcaggg
ggaatatcat
gagcttaaga
gctaaagcta
tcgtcttag

<210> 119
<211> 1543
<212> JHK
<213>
<400> 119
gggatcactt
atctctttcce
cggtcacctg
tgataagtac
tactcgggat
aagcaataag
tagcccactt
ggtcttgatg
tgaacaatgc
gatgttgaat
acttggtgat
ggggaacctt
tgctgagagt
ggaggaacat
atgggagatg
tatgtgtgtc
actctcgcta
ccacgtagga
agccattatg
cgttgaggac
cctgtggaag
aagatttctt
gtttggcagt
ggtacttgct

aagagttgta
aaatgaagga
aaagatactt
ccataagaga
ttaggtggct
actatatgct
gtgatcaaga
acgacgttga
ctacaacggt
aaaaggccca
acatcaagaa
taggcccact
ttcgagcagg
ggtcaaaccc
accaaaactt
ttgccgtgga
ctcaattggg
cccctttgga

gctctcattg
agtaaaggtg
cacctactga
gggccagcct
cttgcaaaag
gccatgaaga
tgggtcgaaa
caaaatcgtt
aatgggaaga
gtggttacta
gcagaggccg
gtgatctcag
gctatgaaga
agagggaaga
atcgatcaga
ggcgtgctgt
atgttgaaca
aaggaccgca
aaggaaacaa
tgtgaagtgg
ttgcaacgtg
gaggataagt
ggtcgacgta

cgtctcatcc

RU 2729065 C2

ccaattatgt
ttggtttgca
tggtgcaagt
tttctttaga
agacttggga
tcaaggatgg
tttcatggat
caccgtcaac
cactctaaca
agatgagttg
cctaaaatac
gttaggccca
cacacgtgta
tgatgacttc
tgaattcatc
agtactgccc
ttgcaaggtg
agttcttgtc

Berberis thunbergii

ccattattat
gcaagagtgc
tgggtaagga
tcacactcaa
aatgtttcac
tcctgacata
tgcgcaaggt
cacgagcatc
gtggagcttc
ggaatgtttc
tgaagtataa
atatggttcc
aacttgccat
agttgagtga
ttcagcttca
tgggtgggag
atcgcgaggt
aagtggacga
tgaggatata
gtggattcca
accctgaagt
ctaaggtgga
tgtgtccagg
aagggtttga

caaacacaaa
gatatggcac
gccggtggta
cttgttggct
gggcatcaga
ttggatgagc
gtgatgttat
aaggctacgt
tgggcccecttt
gacatccaag
cttgaagctg
cgagagacga
atggtcaatg
aaaccggaga
cctttcgggt
atggctttgg
gatatgacag

agcccacgcce

tctttccaac
acccgtggtt
gttgcctcat
cattggcgcg
caccaaagac
tggtgaagca
tacgaaatct
agaaattgat
ggtggaaatg
tgggaaaaga
aagggttatt
aagtctttgg
agaattggat
cgacgaggag
tggtcttgcce
tgataccaca
gttgaagaag
ctcggacctc
ccaagtaggt
aatcaagaag
gtggtcagat
cttgaagggc
agtttggttt

aatagagaca

Crp.: 128

acaagaccca
tcaatgtgtc
ataaagatga
tgtttatagt
aggagatgaa
ataaattgaa
ctattcttga
gcttccaatt
ccttgatgtt
taggcaaaca
tgatcaaaga
tcgaggactg
cttggaaggt
ggtttctcaa
ccggtagaag
cccgtttact
agcatgccgg
tgtctcgaga

attgtcaaaa
catggtgcgt
catgcattag
tatcaagaac
aagttcttcc
tcagttgggt
aatctcttat
gcaagtttta
aaaaactggt
agttttggta
gatgagaccg
tggttggata
tctctacttg
ggggacttta
cctgagacgt
tcagtagccc
gcccaagaag
aagaatcttg
cctctaattg
gggaaccgta
ccgtccgaat
caaaatgctg

ggggtgcact
ccactggatg

tgaaggccca
ccttagaatg
ggcaagaaag
gtctgatgca
gagaacattt
tagaaaatct
tgattcaaaa
gatcatagga
aaaccaccca
cagacaagtg
aaccttacgg
caccattggt
gcatcgtgac
gaaggatatt
ggcctgccect
acatgggttt
tttagttcat
gttgtatgta

aatcttcgaa
ggccagtcat
ccaaactggc
tagtgatcag
taaatcgtcc
tcgcaccata
ctcaccaaag
aacaactata
ttgaagaagt
ccaaggcaag
cacggtttat
acatgttggg
gtggttgggt
tcagtcttac
tcatcaagtc
taacatgggc
aattggactt
tttacttaca
aacgagaggc
tactagtgaa
ttcgacctga
aactaatgcc
ccacttcttt

caaaagttga

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1569

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
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catgacggag acatcaagtg tgaccaatta

actccccgge tcgaacctaa gcectttatgat

<210>
<211>
<212>
<213>
<400>

120
1638
IOHK

120
atgactccct
cttcttctce
ctctacacct
ggaggacggce
actctaggat
aaaaccctag
tcattctcaa
gtagggtatg
ctactctcaa
tgtttcaaac
gataattggt
aattttgctt
gcttttagat
gataatttga
gtttcaggtt
aacagagatg
acttcaagtc
atcttgggtg
aacaatgctc
agacaagtgg
acaatgagac
gtaggtggat
cgagacccaa
aatgcagaaa
aggatatgcc
cttcacagtt
ggccttataa
aagctttatg
<210> 121
<211> 1572
<212> JHK
<213>
<400> 121
acacacacaa
cacctccaca
gctgataagt
agtaattggg
cgtccaacag
ccttatggcece
tatcgcctcg

ttgtaccaac

caatttcaca
aatggcaacc
tcacaaaatc
cattaatggg
ccatggctga
ttgtatctac
atcgcccagg
caccttatgg
accatcgatt
agctttatga
ttggtgattt
caattagtaa
tgatgactgt
gaggattagt
ggattgaaga
gagaattaga
tccctggtga
gtagcgacac
acgctttgaa
aagattcaga
tatacccagc
tccacatccce
atgtgtggga
tagatctaaa
caggtgtttc
ttgaagttgc
gccacaaggt
attattag

ccgaaaagaa
agttaggtgg
acggacctgc
aaatggtaaa
cattgttcaa
cgttctggag
agctcttaaa

tatggagtgc

Corydalis chelantifolia

accttttgag
aacttccatt
accccctaaa
tcatcttcat
taaatatggt
ttgggaaatc
aactctatac
agcttactgg
ggaatcattg
gatttgtaac
gacttttaat
tgatgttgga
tttttcattt
gggtgatatg
acatcgtgag
agaggaggat
tgatcctgac
tacaacggtg
aagagcaaga
tatcaacaat
tggacccctc
agccggaaca
ggatcctttg
gggtcagcat
atttgcctta
atcccccatg

aattccgcta

Corydalis chelantifolia

tttaccaccg
tcggaaaggt
cttcacattc
agaatgtttc
taaggaagta
ggagatgcgt
acactctcga
ttcaaatatt

taagggaagt
ttgtagttat

cttcttcttc
gctgttcttc
acccacaaaa
ctcttcaatt
ccagctttca
gtcaaagaat
atcaaactca
agagatcttc
aaacatttga
aaaggaagta
gttgttgcaa
gctatgagat
tctgatgtga
aaaaaagctg
aagagaaaga
ttcattgata
atgactatca
actatgactt
gaagaactgg
ttggtctaca
attgaacgga
cgtttgttag
gaatttcgac
ttcgaactca
caattgatgc
gatgccaaga

gaagtcctca

gaagtgcctg
cttctaccat
cagtttggtt
acgtctacca
ttctgtagtg
aaggtttgtt
aaatccgaga

agcaaagaca

Crp.: 129

cctcttgaag
gta

ttctgatgac
ttctcgceccat
aactagcccc
caaacgaatt
acattcgatt
gtttcaccac
tgttctataa
gtaagctatc
gggtttctga
aatctgttgc
ggattgttgce
ataagaatgc
ttccatcact
ggaaagaaat
gaagatcatc
ttactttgtc
aatctacttg
gggctctcte
acttgcacgt
tccaagcaat
tgacaaagga
ttaatctctg
ctgaaagatt
tcccatttgg
atttggctct
ttgatatgac

tgactccacg

gtgcattgcc
atcatgttct
ctaaccgaac
acgataagtt
accattcttt
cgcttcatct
tggatgagtg
agcaacctgc

ttattgctcg

aatggagtct
cacaattttc
agacgcaaca
aacacatcga
cggttcacac
caacgatcga
cgaagattca
aacactgaaa
aatgaatgaa
tgttagaatg
agggaaaagg
aatggatgaa
tggttggttg
tgattcagtg
tggtggtaat
tatcttggaa
cttggatatg
cttgctatta
cgggagagat
catcaaagaa
agattgtgag
gaagatgcaa
ccttaccaac
gacgggtaga
cgctcgttta
tgaaaccgca

ccttgactct

tgtcatcggt
tggagccatg
ccttgtgatt
attcgcttat
tggattcgga
tctctccaat
tttcaaggag
tgttttggtg

1500
1543

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1638

60
120
180
240
300
360
420
480
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gtggaaatga
ggaaaaggaa
aacaaatata
gataggatcc
cgaacggcga
tgtcacaaac
gaggaagaaa
atctttgacc
ggaaccgata
gatgttttga
gaagaatctg
ttatacccag
tacgatatcc
aatgtgtggc
accatagatg
tgcccaggga
ggctttgaat
ttcaactata
tacggttgtt
<210> 122
<211>
<212>
<213>
<400> 122
atggatttcc

JHK

gtcctttaca
caggcacctg
ggtgaactgc
atgaagtttg
ttcacaacca
acctacgata
aaaatctcaa
gcctcggaag
gagcctgaaa
gaagtctcag
attgtgcatg
cttgcggcag
caagggcatt
tggttggagg
ttcatagatg
accgtaatca
agcttaactt
gatgaacttg
ttggtttatc
cttgaacgtg
cgcctattag
gaatttaaac

tttgaactac

1611

agaaatggtt
gtttgaaatc
agaaaggcat
cgtttctttg
aagaccttca
ggagagtatt
aagattttat
atgatcttga
caccaaccgt
aaagagttcg
atgtcaagaa
ctgtacctct
cagccggtac
aggatccctc
tgaggggtct
tttcattttc
tagcaactcc
aatcaaccga

aa

ttgctcttca
acttctggac
tagctgccgg
ctcacaagat
gtacacatca
atgatacttt
acgagtcggt
cactcaagct
tgaatgtgtg
ccagtgatca
acaatgtggt
gagacaaaga
tttccatgcet
taagtgccat
agcatcgaac
tcatgctgtc
aagctactgt
ggattgtgtc
acttgcacgt
tcaatgctat
aaaccaagga
tgaatgtatg
ctgaaagatt
tgccatttgg

RU 2729065 C2

cgaagatgcg
tcatgagaag
ggatgaggct
gtggattgat
tgccattgta
gcaactcgat
ggatgtttta
taccgttatc
aatgcttaca
agatgaactg
tttggtctat
aaatgaacgt
ccgtctatta
agaattccgt
agattttgaa
cctccagctc
gatggatttg
tcttcaagtt

Corydalis chelantifolia

atggttccca
caagcaaagg
tgcatggcca
gcttgctact
aacactagta
gtttgcaaac
agccttcaca
tctttctaac
cttcagggag
tcagggtcca
gcttagagtg
ggcccttcac
ttcagatgtg
gaaacgaaat
gaaaagactc
aatcgtggag
cttggccatg
cttgttgatg
ggggaaggat
agtcaaggaa
ggattgtgag
gaagctacaa

tttagcagac
ggctggtaga

atgttcaatg
gctggaggga
agacgacata
tatttacggg
gagacgtggt
gccaaccatg
ttgacgatgg
aaagctaatt
tggacccttt
gatttacatg
ctccaagcag
ttgacaatgg
atcaacattt
cctgaaagat
ctcattccat
atgcatttgg
gatgtcgaca
cttgttagcc

gcttccttga
acttacaaga
gttcttggtc
atggctgata
gtcagtaaca
cgtccatcca
ccatatggtc
caccgtctcc
ttgtacagtc
attctggttg
attgcaggga
tacaagaaaa
gctcctttge
gcgaaagagg
tccagcgatc
gagaacaagt
atcatgggtg
aacaaccgcc
agacaagttg
accatgcgtt
gttggtggtt
cgagacccaa
aaggcgaaca

agagtgtgcc

Crp.: 130

ttgcttcgag
gtgataatga
tgggaacatt
gtatccatag
tagaggaaca
aggttgaaga
cggacgaggg
gtctggatat
cactattact
ttggaaaaga
ttttcaaaga
aggattgcaa
ggaaggttca
tcttgagtaa
tcgggacagg
gactcgctcg
tgtctgcaaa
cacggtttca

ctgcccttcet
atggaaagac
accttcactt
aatatggacc
ccaagattgt
ccacagcctt
cattctggcg
aagcaattaa
aatggaggat
atatgaagaa
aacaaaactt
tcatggacga
ttggttggtt
tagatactat
atgacggtgt
tctctggcecca
ggactgatac
acgttttgag
atgattcaga
tgtacccatt
tccatgtcaa
gcttttggac
tagatgtcgg
caggagtctc

agttgtggtg
agtagcgagg
tgttatatcg
ttctatgaag
ccgtcttcecat
tatggcgaaa
agccatcaaa
ggttatcgct
aaacaatcca
aagacaagta
aaccctgcgt
tgttgggggt
aagagaccca
ggaaaaatcc
tagacggatg
cctcattcac
tcctggagcet
ttctaagttc

tgccttggcet
gagtactaaa
gtttggtgga
tgccttcaca
aaaagaatgt
tcacctcatg
tgagctgaga
ggatgtacgt
aaataaaagc
gtggttcgaa
tggctctaag
gatactacgt
agatatgttc
gctatgtaac
agagcaggat
cgacaatgat
caccgctgtc
aagggcacaa
tctcaagaac
aggtgctctt
aggtggaaca
cgatccaaca
tggtcagcat
gttcgcactg

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1572

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
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caattcatgc
aatgcagatg
ctcaatctac
<210> 123
<211> 1632
<212> IHK
<213>
<400> 123
atggagtaca
tcaacccttc
aagtcatcac
ggtgggaacg
tttgccatgt
gaatgtttca
aaatacatgt
gaaatgcgta
cgaattcgaa
gagaagagta
gaaatgtttt
ttggtgaaga
gtttcggata
atgaagaaaa
atcaaatctc
gaggaggaga
cttttcggcece
gggagtgaca
gacgcactca
gatgattcag
ttatatccag
tttcatgttc
aatttatgga
gatgtggact
tgtcccgcgg
tcatttgaag
cacaccaatt
atctactgtt
<210> 124
<211> 1587
<212> JHK
<213>
<400> 124
atggagtact
tcaccaactt
tacataaaca
gcatggccat
cttgcaaaca
tcaaccctcg
aagctgtttt

atttggtact
tcgatctaac

ttgtcactcc

cattctcatc
tacttctaat
cgccaatggt
atccacttca
tattcggtaa
cttctacaaa
tctacaataa
aaatgaattc
catctcaaat
ctagtacaag
tcaatgtact
aatacagaga
tggttccatc
ctgcaaaaga
aacagctgag
aggagggaaa
atgaccgaga
gtacatcagc
gaaaggctcg
acattaagga
ctgcaccgat
aagcaggcac
cggatccttt
tgaagggtca
tatcgtttgce
tgaagactcg
gcaggtctag
ga

actcatcact
ctattgctac
ccagttctaa
tcatgggtca
tagcagagaa
ttgttagttc
cgaatcgtag

RU 2729065 C2

tgctcgtcta
cgagagtact

acgtctccat

Corydalis chelantifolia

agcctcattg
ttcctceccatce
ccctggagca
tatcgttctt
acatccatca
cgataaattg
tgactcgttt
actttctctt
taacatttgg
tagtgatgga
tgtgaatatg
agtggcgacc
tctaggatgg
tatggatgct
gagaagtaat
agggctcatt
cactgtcatc
cacattaaca
agaagaactg
tcttgtatat
attagagcgc
aacactgttt
agaatttaaa
agattacgag
agttcgtgta
tgaagaagat

cccactggaa

Corydalis chelantifolia

accatttctt
aacacttctc
gtccaataac
cctacattta
gtacaaatcg
ggttgatctc

tatcgcaaga

cttcacggat
gaaggacatg
tctaagcttt

ttctcctect
accatttctc
tggccactca
ggaaccatgg
cttgttgtta
ttttcgcatc
ggttttgcac
ttctcacacc
tttaaaaacc
gttgtggttg
attgttaaac
gaggcaggac
ttggatcatt
atcctcacta
ggaggagaag
ggtgatttgt
aaatctgctt
tgggttctct
gatcaagttg
ctccaagcca
ttggcagtag
gtgaatgtca
cccgagagat
ctcgtgcectt
atgcttttgg

gggattttgg
gtcctcatct

caacaatggc
attgtagctt
aacctgaaat
ctaggtggaa
actcccttca
gtaaaggaat
ggaattagag

Crp.: 131

ttgatttggc
tcaaccagaa

atgaatacta

cctcccttca
tttaccttac
ttggtcacct
ctgataagta
gtagtagtga
gtcatgttcc
cttacgggcc
atcgcgttga
tatatgaaat
aaatgaagtc
ctattaatga
gcctattgtce
tgtttgggat
cttggttaga
gtgctgctga
tgtctatgca
gccaggcgtt
ctttgttact
taggaaagga
ttttaaagga
aggactgcat
gcaagctgca
ttctcaccgg
ttggttcggg
tacttgcacg
atatgactga

caccacggtt

cactttcatc
gtttcaccat
caccaccgaa
accaaccagc
tgatccgaat
gtttcaacaa
atatgtttta

tacccctatg

agcatcccct

g9

acaatggctc
tcgtcgeggt
acatttactt
tggacatacc
cattgtaaag
taccggagtt
ttattggcgt
aatgcttaac
gtgtaccaag
atggtttgat
tgatgaagag
aagcatggct
tgtgggtaaa
acagcataag
tcaaacagag
agagtctgct
gatcatggct
gaaccatcgt
cagacaagta
aacgatgcgg
tgtaggtgga
acgtgaccca
ctgtaacgcg
tagacggtca
cttcattcac
gagttcaggt
ggattcgaag

tatatcatca
tgttttcctce
acttcccggt
tcatgtcagt
gggtcaacat
tacaaatgat

cgatatggaa

1500
1560
1611

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1632

60
120
180
240
300
360
420
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tcgtttgggt
actctgttct
ggttggttta
aaatcatggt
gatgaaggat
aatatgagca
gtgaagaaat
gaccatcgag
atgaaggaag
caggtgttga
ttattattga
ggaaaggata
ttaaaagaaa
gattgtgcta
caggtgcaac
ctaactgagt
acaggtcgac
gcccgtatta
gcaacaagcg
cgcttggatt
<210> 125
<211>
<212>
<213>
<400> 125
atggattcct
gctttcttcet

caggcaccag

TIHK

ggtgagttac
atgaagttcg
ttcactacca
acctatgaca
aagatctcca
gcctcagagg
gagactatcg
gaagaagtgt
aagatcgccc
cgtctagcgg
ttgcaagggc
agttggatgg
gatttcattg
gacactgtca
gtgagcttaa
caagaagaac
aacttggttt
cttcttgaac
acacgtctat

acagaattta

1614

ttgcacctta
ctactcatcg
agaaacttta
tggatgaaat
ctgtggagaa
tctatgattt
ataaggtaac
gtgagaaagt
gatcaaagct
tcctaggtgce
accatcctca
gacaaatcga
caatgcgatt
taggtggata
gtgacccgaa
gcgcgcatgt
ggatatgccc
tccattcgtt
taggttttgt

caaagatcta

ctcttcttca
acaaactctg
tagcagctgg
cacacaaaat
gtacacaccg
atgatacgtt
atgagtcggt
cactcaaact
tgaatttttg
gaaccggtga
caaacaatgt
gcggaaaggg
cagtgtccat
atgtaagtgc
aggaacatcg
atgtcatgct
tcaaagctac
cttggattgt
ttgacacaca
atctcaatgc
gggaaactaa
tggtgaatgt

aaccagagag

RU 2729065 C2

tggttattac
tgttgattcg
cgagcaatgt
gatgtttgat
atacagacat
agtacctagt
tggtaagaaa
agctgaggaa
tcttggccat
cggcgatagt
cataatggag
agactcggat
atacccggtg
tcatgttgct
tgcgtggtca
ggatttctcg
agctcttacg
tgatgtgaaa
taatctgagg
cggttga

Corydalis chelantifolia

atggtacaca
gagtaagcca
tgcatggcca
gttggctgcce
aacccttgtg
atttgctaac
agccttcaca
tctttctaac
ctttaggacg
tcatcaagga
ggtgatcaga
agaagccctt
gctctcggat
aatgaaacga
aaaaaagaga
gtccatcgtg
cgtcttggcece
ctccctgttg
tgtgggaaag
tatcgtcaag
ggaggactgt
atggaagcta
atttttaact

tggcgtgaac
gttatccaaa
acgaatacga
gttcttgtga
gtagcagggg
cttggttggt
atggacacta
cacaagggtt
gatggagata
gcaggagcaa
aagcttcgga
gtgaaaaaat
acaacgcttc
gctggcacaa
gatcctttgg
ggtcagtatt
ctatcggttc
attcctaatg

ttgaccccac

acagcttcaa
aggacttcta
gttcttggtc
atggccgaca
gttagtgaca
cgtccatcca
ccatatggtc
catcgccttc
ttgtacaacc
ccaattttgg
gtaattgtag
cactacaaga
gtggccccectt
aatgcaaaag
acctccaacg
gaggagaaca
atgatcatgg
atgaacaatc
gatagacaag
gaaacaatgc
gaggttggcg
caacgagacc

gacaacgcaa

Crp.: 132

tacgaaaagt
ttaaaacacc
aaggcggaat
agatgcttgt
aggctttgga
tggatcactt
tcctcaacag
taattggtaa
ctgccatcaa
ctttaacatg
aagaactgga
tcacttatct
tacaacggga
gactgatggt
agtttaagcc
ctgagcttat
ggctcatgtt

gggcatcgag
ttgaagtcga

tggctgccct
aaaatggaaa
accttcatct
agtacggccc
caaagattgt
ccatggcctt
aattttggcg
aggcaatcaa
aatggaggat
tggatatgaa
gcaaacataa
aagtcatgga
tacttggttg
aagtagacac
gcagtaatgg
agttctctgg
gtgggactga
gccacgtttt
ttgatgattc
gtttgtaccc
ggttccatgt
caaacttttg
acatagatgt

atctgccctt
tcaaatcgac
tgttgaaata
tgaacctaag
agtgctgggg
cactgggctt
ttggttagaa
gttgttgtca
atctactgtt
ggcaatctca
tgcagccgta
actagccata
aacgatggaa
aaatgtttgg
tgagagattc
tccattcgga
attgaccctt
tgtggatatg

actctcacca

tcttgcctta
aagtactttg
gtttagtgga
tgccttcaca
aaaggaatgt
tcatctcatg
tgagttgaga
agatgtacgt
aaataaaagt
gaagtggttc
ctttggatct
cgaggtccta
gttcgatcat
tttgctctgt
tgtagagcaa
gcatgacagt
tacatcagcc
gagacgggca
agatctcaag
actaggcgcc
taaggctggc
gattgatcca

tgggggtcag

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1587

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
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cattttgaac
ttgcagttca
atgaatgcaa
gctctcgatc
<210> 126
<211> 1716
<212> JHK
<213>
<400> 126
atgttcaagt
tacttcctgce
atggctgccc
aaaaatggaa
ggtcacctcc
gaaaaatatg
gataccaaga
tctaccacag
ggtcctttct
ttacaagcaa
aacatatggc
gttttgattg
attgccggta
tacaagaaaa
gctcctttac
gcaaaagaag
gcacatagtg
tccatcatgg
actgtgttgg
gtttccttgt
catgtgggaa
gccattgtca
aaggaggatt
gtttggaagt
agatttttgg
tttggtgctg
gttcttgctc
ctaactgaaa
gccccacgac
<210> 127
<211> 1602
<212> JHK
<213>
<400> 127
atggattcct
ttggcttttc
gggagtacta
ctctttggtg

cctgccttca

tgctaccatt
tgcatttggt
atgtcgatat

tccttatcac

ctgttccaag
tctctcaaac
ttgttgcctt
agacaagtac
atcttttcgg
gtcctgcectt
tcgtaaagga
cttttcacct
ggcgtgaact
tcaaggacgt
aaaccaacaa
atatgaagaa
aacaaaactt
tcatggatga
ttggttggtt
tagataatat
ctaaagttga
aggagaacaa
ccatgatcat
taatgaacca
aagaaagaca
aagaaactat
gtgaagttgg
tacaacggga
cagagaatgc
gcagaagggt
gcttaattca
gtaccgaagg

tcaactcgaa

tgtttgttct
tttataacct
aacaagcacc
ggagtgaatt
caatgaagtt

RU 2729065 C2

tggtgccggt
tcttgctcgg
gaccgaaagt

accacgcctc

Corydalis chelantifolia

tgcacaggca
aaatatggat
tgcttttctt
taaacaggca
tggaggtgaa
cacaatgaaa
atgtttcact
tatgacctac
acgaaagatc
tcgaacctct
aaatgagcaa
atggttcgaa
tgggtctaaa
agtcctacgc
agatcttttc
gcttaatgct
ggctactcat
gctttcatca
gggtgggact
tcgttatgtg
agttgaagat
gcgtatgtac
tgggttccat
tccaaatgtt
caacatagat
gtgccctgga
tggatttgaa
ccatgtcaac

gctttatgaa

Corydalis chelantifolia

tcttcaatgg
atgggttaag
tgttgcagcc
acctcacaaa

cggtacacat

agaagagtgt
ctaattcatg

acagaagggc
cggtctacac

attttacwya
tcecettettt
tataagcttt
cccatagcag
ttgcctcaca
tttggtatgc
acccacgata
gatcaagagt
tccacgctca
gaagtaaacg
ggtggtactg
gaagtttcga
attgtacgtg
cttgcggcag
caagggaact
tgggtggagg
gtagaacaag
gtccacgacg
gataccacag
ttgaagaagg
tcagatctta
ccgttgggtyg
gtcaaaggtg
tggattgatc
gttgggggtc
gtttcattcg
ttggaaaccc
cacaaagcta

ttgtag

ttctcagcectt
ccaagaatta
ggtgcgtggc
atgcttgcag

cgaacacttg

Crp.: 133

gccccecggagt
ggttcgaatt
atgtcaacca
tttatgatta

arctttcatt
ttcaatggtt
ggagtgcacc
ccggtgcatg
aaatgcttgc
atcgcacact
ctctctttgce
cggtggcctt
aattactttc
tttgctttag
ttagtgatca
ataatgtggt
gtgaagagga
tatctatgct
tgagtgcaat
agcatcgaag
actttgttga
atgacactgt
ctgtgagcct
ctcaagaaga
agaacttggt
ctcttcttga
gaacacgtct
caacagaatt
agcattttga
cactccaatt
caatgaatgc

gccctectega

cattggctgce
gtgatggtaa
ctgttctcgg
ccatggctga
tggtcagtaa

ctcattcgca
ggatacccct
taaagcatcc
ttaa

catccaccag
tccagcttca
caaaattacc
gcctgttett
aggcatggcect
cgtggtcagt
taaccgtcca
caccccttat
taaccaccgg
agggttatac
tccacgcccce
gattagggtg
ggcagtaaaa
ttctgatgta
gaaaagaaac
aaagaggctc
tgttatgttg
catcaaagcc
gacctggaca
aatcgatcaa
ttatcttaat
acgtgaaacc
attggtgaat
taagccagag
actgctacca
catgcatttg
cgatgtcgat
tctgctcatc

agttcttgcet
aggaaataaa
tcaccttcat
taagtatgga

cacccaaatc

1440
1500
1560
1614

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1716

60
120
180
240
300
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gttaaggaat
tttcacctca
cgtgagttgce
aaggatgtac
acgaatcaaa
aacaatgtgg
ggtgaggagg
gtgcctatge
aagagtgcaa
gagcataaaa
gttatgttgt
aaatctactg
tggattttct
gatatgcacg
ctcaatgcta
gaaaccaaag
gtgaatgtat
ccagagagat
ctaccatttg
catttggtta
gttgacttaa
ctcattgccc
<210> 128
<211> 1593
<212> JHK
<213>
<400> 128
atgaggagta
ataagcagga
gtgatcggtc
atggcggata
gtgagtagtt
aaccgtgaat
ttctcacctt
tcccaccacc
aaacagattt
actactgctc
agaatggtca
agattcaagg
ttggttccat
tgtggtaagg
cgattatgca
gacttcattg
gaaattgcca
ctggcaatga
aaggaagaaa
aatcttgtgt
ctgttcgaac

gttttactac
tgacttatga
gtaagatctc
gtgtttccga
accaacgtcc
tgattagagt
aggctgtcaa
tttcggatat
tgaaacgcaa
ggaaaagact
caatcatgga
tcctagccat
ccttgttaat
tcgggaaaga
tagtcaagga
aggattgtga
ggaaactaca
ttttaaccga
gagcaggtag
ttgctcgttt
ccgaaagtac

cacgcctcga

attacttaaa
agaagccaat
actttcttct
aatacggacc
gggagatgat
ccaacttatt
atgggccata
gacttgatgc
acaatttatg
tggtgaacat
gtggatacca
tttccatgga
ggcttgcatg
atttggactc
gaaataataa
acatttgctt
tcaaatccat
cgtggaccct
tagatgcaca
acattcaagc

ggatgacaat

RU 2729065 C2

caacgataca
caacgattcg
taccctcaag
ggtgaatgtt
ggtcttggtg

aattgtgggg
atacaagaaa

ggccccttta
tgcgaaagaa
atctggtgta
agagaacaag
gatcatgggt
gaacaaccgt
cagacaagtt
aaccatgcga
ggtaggtgga
acgagaccca
gaacgcaaag
aagggtatgt
gattcacggt
tgaagggcat

ctcaaaagtt

Chelidonium majus

gccgacgacg
agcagcaaaa
atttacaggg
agcatttctt
gaaggagtgt
atggattaag
ctggaaggag
gatgaagcac
caacaaaaat
ggacgaatgg
atccgatgat
tgagacgatg
tgtggatcga
gataattggg
aggatcaaaa
gtcaattatg
tgtgctagac
ctccttattg
cgtgggtaat

catcatcaaa

ggaggattgt

cacttttcca
gtagctttca
cttttatcta
tgcttcaagg
gacatgaaga
aaacaaaact
atcatggatg
cttggttggt
gtagacaaca
aatggtgcag
ttcactggac
ggaaccgata
catgcactga
gaagattcag
atgtacccac
taccacgtcc
agcttttgga
acagatgttg
ccaggagtct
tttgaattgg
gtcaaccaca
tatgattact

acgacgatcg
ccaccacctg
aaagggttga
attcggttcg
ttttcggceccce
tcaatgttct
ctacgcaaga
ttgcagatgg
ggaggttcac
ttgtcacacc
gtcgggacag
cgtcttatgg
ttaagaggcc
agactaatcg
aatgaagatg
gagcaatctc
atgatatttg
ttgaaccatc
gaaaggcagg

gaatccatgce

gaggtaggtg

Crp.: 134

accgtccgtce
caccttatgg
accaccgtct
atctatacaa
aatggtttga
ttgggtctaa
aaatcctacg
tggatctttt
tgcttgaaag
aggaggaaga
gtgatagcaa
ctacagccgt
aaaaggcaca
acctgaaaaa
taggtgcact
gcgcaggcac
ctgatcctac
gtggtcaaca
catttgcact
gtactccaat
aagcaactcc

aa

aggataaaag
aagcattggg
ctcatgtgac
gtagccatag
ctaacgataa
acggttccaa
tatcgaccca
tagaagttga
catcacctag
tgatgttcaa
gtgctacgag
ccattttcgce
ttacgagaaa
aagagcatcg
gcggtcatga
agcttcctgg
ctggaagtca
gccacatgtt
tggatgactc
ggttgtaccc
ggttccacat

caccacagct
tccattttgg
tcaggcaatt
tcaatggaag
agaagtatca
gattgtgcgce
ccttgcggceca
ccaagctcac
ctggctggag
tttcatggat
tactgtagtc
gagcttaact
agaagaattg
cttagtttac
tcttgaacgt
acggttgttg
agaattcaaa
tttcgagcta
tcaattcatg
ggatgccgat

actcgatctc

taagaacaag
cgcatggcca
tctaggagac
aacacttgtg
gatcttttca
ttcatatggg
aaagcttctc
tgcctcattt
tagtattaat
cgtgatagca
tactggggaa
tgtttcagat
aatgaaccgt
tcaaaagaga
tgatgatcaa
cgataaccct
caccacgact
gaaaaaagcc
agacatccat
gcccagccca

tccagctggce

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1602

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
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acacgcttat
ttagagtttc
cattatgaac
ttgcaggtgt
atggatgtaa
ttggaagtgc
<210> 129
<211>
<212>
<213>
<400> 129
atgaagatat
atttctttca
agtagtaaga

TIHK

gtgataggac
atggcggata
gtgagtaatt
aaccgtccgg
gcaccttatg
aaccatcgag
caactttacg
actagtgctg
gcaagaattg
gagaaaagat
tcagattcag
aacctttgtg
aagagacgat
aatcttgagg
ttacctggcg
ggaagtgatg
cacgtgttga
gatgtctctg
ttgtacccgce
taccacattc
accgtgtggce
acggagatgg
aggtttgcat
acgacacccg
aaggccgtgce
<210> 130
<211>
<212>
<213>
<400> 130
atggattatt
gccttagcett

TIHK

acaataagta
catctgttta

1674

1626

ttgtcaatgt
gacccgaaag
tcataccgtt
tgcatttggt
aagtggacat

tgatcacacc

tgcaggagtt
tctttttcte
agaagaagag
accttcatca
agtacggtcc
cggagatggt
ccgtcttagg
gaccgtactg
ttgatatggt
agttatgcaa
ctctagtgaa
tcaatggaaa
acaaaacagc
ttccatggcet
gaaaggaact
tatgcacaag
aagaagataa
aaaatcctga
gcccacattt
aaaaggcaag
atatctctaa
ccaacgcact
cagctggcac
aggatccctc
agtatgaaca
tgcaggtgat
tggatgtaat
ctttggaagt

cagtccttct
tcctttacaa
caaagaaacc

aagagggtga

RU 2729065 C2

atggaagatg
attcttgacg
tggtgcgggt
gcttgctcgce
ggcgtcaagt

acgtacagcc

Chelidonium majus

tcatcaactc
tcttagtgca
caaaaagaca
atttaaaccg
tgtttttatt
taaggagtgt
gattaggatc
gagggagttg
aaagcacttg
caaaaatgga
catggatgac
caacaaatcc
tatggatgag
tggatggttg
agactcaatt
taaattagga
cttcattgat
aatcgtcatc
tgtgttgacg
agaggaagtt
tctcgtctac
cattgagcga
atacctattg
tgagtttcga
tataccgttt
gcatttggtg
aaaagtcgac

gctactcaca

Chelidonium majus

ccagtacggc
tctctttttg
gcccatggca

gttgcctcac

caacgagacc
agcaagagag
aggcggatat
cttatccatg
gcagggctat
tag

accatttcca
tggttcattg
ccaccacctg
gacgatttac
gttcgattcg
ttcacggccg
atgctctata
cgtaggatat
catgtcgatg
ggtcgacccc
tggttgtcaa
attaataatg
gcgaggcgtc
gatcgagtga
attgaagata
tcatcaggag
gcgtgettgt
aaagctttga
tggaccctcg
gatgcacacg
atacaagcaa
atgacaacag
gttaacgtat
cccgaaagat
ggtgcgggta
cttgctcgac
atgacggcaa

ccacgtactc

tggtttgctc
gcttcatctc
gccggtgeat

caaatgctta

Crp.: 135

caactgtgtg
agatagatgt
gcccgggcege
gcttcgaaat

tcagtaacaa

atattgttct
agagtactaa
aggcatcggg
ctcatgaggc
gtagttatag
caaacgatag
acaccataac
cgtcgcagaa
aagttaatac
ctactggtac
acataatgtt
agaggacagg
ttgtggcaat
gaggccttat
taatcgacga
atgatgatgc
cgatcgagga
tcctggacat
ccttattatt
tggcaaacga
tcctcaaaga
aagattgtga
ggaaggtaca
tcttattaac
ggcgaagatg
ttattcatga
ctaatgggtt
ttatccgagg

cttccatggc
cgaaagctac
ggccaattct

aatccatggc

ggaggatcca
gaaaggccag
gtcatttacc
gacgacgccc

gatgacgcct

tcttctactt
ttattattac
tgcatggcca
tcttggagac
aaaacttgtg
gtccttttcg
gtatgcgttc
tctectcectet
cttgtttaaa
taatactagt
caacgtgata
tgccataaat
ttttgcagtt
aagaggaatg
gcatcgtcaa
tgataatagt
gcaatcgcag
gtttgctggt
gaaccacccc
tagacacgtg
gtcaatgagg
ggtaggtggg
aagggacccg
aaacacaaaa
cccaggaatg
attcgaaatc
attcaatcac

ttag

tgcccttcett
tagcaagaga
tggtcatctc
tgacaagtat

1320
1380
1440
1500
1560
1593

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1674

60
120
180
240
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ggtcccgect
atcgtaaaag
gctttcgatg
tggcgcgagce
atcaagaacc
aagaataaga
gacatgaaga
aaatgtaatt
atcatggatg
cttggtttgt
ctagacgtgt
gatgagcaag
tatgacgctg
acatccgcag
aaaaaggctc
gatctaaaga
ctaggtactc
gaaggtggta
actgatccga
tggggtggga
tcectttgcac
ggaactccag
aaagcatcac
tattag
<210>
<211>
<212>
<213>
<400> 131
atggagtttc

131

JHK

tccatattcce
ccagcacctg
agcgagttaa
atccaactcg
ttcactacaa
ttctacgacg
aaaatctcta
acttctgaag
ggcggcgacg
tttaacgttg
ggcgacgtcg
attttcgcgt
gttggaggga
gaacatagat
caagatttta
cctgaaattg
acggtgaccc

gctagggagg

1614

tcctcatgaa
aatgttttac
tcatgactta
ttagaaagat
tccgagaaga
acaacaagag
aatggtttga
ttgggactaa
agcttttacg
tggatttctt
tacttcagag
acttcatgga
ataccgtcat
tgagtctaac
gagaagaatt
acttggttta
ttcttgaacg
cacgtttact
caaagttcac
attttgaact
ttcaattcct
atgacgcgga
ctctcgagcet

tctctctaga
tctacaatct
tagcatcagg
ctcatcaaac
gttctcatca
acgaccgatt
ctgattcagt
cgttaaaact
ctgaatcatg
acgatgaatt
tggcgagaat
gagctaagag
tctcagatgt
tgaagcgttg
tgaagagagc
tagatgtttg
tcatcaaatc
taacatgggc

aattggacac

RU 2729065 C2

gttcggccaa
tactaatgat
cgctaatgaa
atccactctc
ggaggtgaat
taccggcagt
agaggtgtca
gatcgtgcaa
acttgctagt
ccaaggtcat
gtggttggag
cgttatgctg
taaagctact
atggatcgtc
ggacgcgcag
cttgaatgcc
cgaaaccaag
agtgaacgta
accagagagg
tataccattc
aaatttggta
tgtggatcta

tctcctcacc

Chelidonium majus

accccaacta
cttgaagaat
tggatggcca
tctaggttcc
aacactcgtt
cttttcgaat
tggttacgca
cctttcgaat
ttttaaacaa
tgctatagtg
tgtcgccgga
atataaggaa
ggttccgtcg
tggtgcggaa
ttctagaaag
cttggagatt
tacttgtctg
actctcctta

acacgtcgga

caccgatccc
acccactttt
tcggtagcett
aaacttctct
gttagcttca
gttggtgatg
aacaatgtgg
ggtgagaagg
ttgtctttgt
gtccgtacca
gagcataaga
tcggttattg
tgtctggcca
tctttactga
gtggggaagg
atcgttaagg
gaggactgtg
tggatggtac
tttcttacgg
ggagcgggta
ctagctcgtc
acggagagcc
ccacgcctca

atttccattt
catggaagga
atcatgggtc
atggctgaca
gtgagtagtt
cggcctggat
ccgtacggtg
catcgagtgg
ctgtataatc
aggatggata
aaaaagaatt
gctatggatg
ttaggatggt
attgattcca
ggaggagatc
atggaacatt
gacatgattt
ctattgaaca

aaggacagac

Crp.: 136

tagttgtgag
gcaaccgtcc
tcacagaata
ctaacaaccg
aggggttgta
aacgagctcc
tgattagggt
agggtgtaga
tatccgattt
tgaaacgaaa
ggaagaagag
aggagagcaa
tgatcatggg
tgaacaatcg
atagacaagt
aaacaatgcg
aggttggtgg
aacgagaccc
agaaggcaga
gaagggtgtg
tcattcatgg
cagaaggaca

gtaaccctaa

ttgttcttct
aatccaagac
atctccatct
aatatggtcc
gggagattgt
cgttagcgat
cttactggag
aaaccctaaa
agtggaagaa
attggtttgg
ttgctggagg
aagcgttccg
tggataaatt
ttgttggggg
ataatgatct
ctactttgcc
tgggtgggag
atcctcacgt

aagtagacga

tgactaccgc
atccactaca
cagtccttac
tctccaggcece
tgattcatgg
ggttttggtc
aatcgtgggc
gtacaagaca
tgcccctata
tggcaagaaa
cacaccagag
gctttctggce
tggaacagac
tcatgcacta
tgaagattca
attatatcca
gtttcacctc
aagcgtgtgg
catagatgtt
ccccggagtg
atatgaattg
tctcaatcac

gctctatgat

tcttgcttca
ctcaaaacca
tttcaatgga
agctttcaat
taaagaatgt
taaactcatg
agatcttaga
acatttgaga
caacaaagtt
agacttgaca
tgcgacgagt
gttaatgacg
gagaggtttg
ttgggtggat
cgatcttgaa
tggtgatgat
tgacacaaca
attgaaaagg
ctccgatatg

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1626

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
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tctaatcttg
ccactgatcg
ggcacacgct
gatccattgg
ggacagaatt
ttcgcagtgce
acggccggag
acaccgctac
<210> 132
<211> 1653
<212> IHK
<213>
<400> 132
atggattcga
tactatctat
gaacctgccg
caactcgtat
cgactcggca
accaccaacg
tacgattcag
atagcagtaa
tccgagatca
ggtgttgatg
atgaagaggt
agatatttcg
cagaaggcga
ccatttttag
gagattgatt
gtggcggggg
aaagatggtg
tctecttgttt
ctgctaaaca
aggggaagac
aaagaaacca
gactgcacca
aaattgcatc
cttactactg
tttggagctg
acccttgcectce
atgactgaat
cctcgtctcece
<210> 133
<211> 1686
<212> HOHK
<213>

<400> 133

tgtacatcca
agcgaaggac
taatggtgaa
agtttagacc
atgaactgat
agttgatgca
gtgcaaaggt
aagtgctgct

tgaacctgtt
ggaagtggac
gagcatggcc
atcacatact
tgcgacgagc
acagaatctt
ccatgtttgg
ctgagcttct
acatgtctat
gcggcggtga
ggtttgaaga
ggagaagggt
tgaatgattt
ggtttttgga
atgttatggg
gatctgatga
atcagttcta
taggtggtag
atcgcaatgt
aagtggacga
tgcgtttata
tagctggatt
gagaccctcg
gcacccatgg
gtaggcggat
gtcttcttca
cttctggact
cttcagagct

RU 2729065 C2

agcgatcatc
atcggaggat
cttatggaag
agagagattc
accatttggt
tttggtgctt
tgacatgaca

Ccaaaccacgc

Chelidonium majus

tcaacaagcg
atcaataata
tattatagga
tggatccatg
cttaatagtg
ttccactcgce
cttcgcacca
ctctaatagg
aaaagattta
cggtggtgag
tgtgtcgttc
tgaaagtgat
tatgcatttg
tttccaagga
aagatgggtt
tcaacaggaa
tggttatgat
cgacacaata
gttagaaaaa
atcagatatc
cccagctgga
ccatgtccct
cgtttggtcg
agatgttgat
atgcccaggg
tagttttcat
ttcttgccca
ttatgtgtct

Chelidonium majus

atggatttgt tcatcttctt cagccggttc

accttcttct attatctatg gcgggtttca

aaagagacga
tgtgaggtca
atgcaacgag
ttgactagca
gcgggtagga
gctcgtcttg
gaaagtgcag
cttgcgatcc

attgcagtag
ttcactcgaa
cacctccatc
gctgacaagt
agcaactccg
cctagttcag
tacgggcctt
cgcctcgaga
tatcaactct
gtggtggtgg
aacgtggtgg
gatcgtgaag
gtggggattt
tatgagaagg
gaggagcacc
gatttcatag
cctgatacgg
tcagtaacac
gctcaaagtg
aacaatctta
ccactatcag
aaaggcacac
gatcctttgg
gttaaaggac
atatcttacg
ttatcaacgc
aaagcaactc

taa

tgagattgta
gtgggttcca
atgggagcgt
atgctgatgt
ggatatgtcc
ttcatggctt
gactaattag

aacaagcttt

gtacccttgt
ctcaccaggc
tcctagcagg
acggcccaat
agttagcaaa
tagctataaa
actggcggga
tacttaaaaa
gggttgagaa
gatcaccggt
ttaggatggt
aggaggaggce
tcgtggtgtc
agatgaagaa
aacggcggaa
atgtgatgtt
ttattaagtc
taacatggac
agttggacat
aatatctcca
caccaagaga
agttgatgct
agttcaaacc
aacatttcga
cccttcaagt
catatgatat
ccttggatgt

cccagcagga
tgtaccggcg
gtataaggag
tgacctaaag
tggtgtgtcg
tgaaatgaag
ccacaaggtt

ataa

catcttcctce
ggcgccacca
aggagcaaac
tttcacggtc
agagtgtttc
attgatgggc
gatgcgcaag
tattaggatc
taagaacagt
tttggtggag
agctgggaaa
gaggaggtgg
ggatgccatt
gacggcggtt
gctggagagg
gtcgatctta
ttcatgcctg
ggtctcctta
ccacgtaggc
agccatcgtc
ggctatggaa
caatctatgg
ggagaggttt
attattaccg
cttgcatttg
cccegtcegat

cctccttaca

caatatattg taggattatt agctttcctg

attacaggaa caaggatcaa aaccaaccaa

Crp.: 137

1200
1260
1320
1380
1440
1500
1560
1614

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1653

60
120
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aacatcatga
ggtcatcttc
gacaagtacg
agttgggaaa
actagtgctg
ggcccctatt
gttgagttgc
aaactttgga
gacatgagcc
aagggtctat
gagacagtac
ttccttggcet
atggatttaa
aacaaggcta
gattccaatt
atattagcag
accaaccccg
agacatgtcg
actctacgga
accgttggtg
caacgcgacc
gacgggtgtg
gaatacatac
atcatacaca
ctagataaac
cccaaagtaa
ttataa
<210>
<211>
<212>
<213>
<400> 134
atggaggcca

134

TIHK

accatctact
ggtgcatggc
aagcttgggg
cgagccgtcg
atactcgcaa
gttggattaa
cttctgtcta
tggataaaag
caattagatg
aagcgatatt
gtttctagag
ctggaaggca
gatttcttct
aaaggaaacg

atcaaggatg

1569

acggcaccaa
ctcagctagt
gttcgatatt
tggcaaagga
gaggcaagta
ggcgtgagat
tcaaacatgt
tggaaacaca
aagtgttcgg
tcaacaacaa
ttgaattctt
ggctggatgt
tcgctgaaag
gcagcggcca
tcttcaatta
cttcagacac
gtgccttgaa
aagaacgaga
tgtacccagc
ggtatcaggt
cgcgtgtgtg
aggttggttg
catttgggtc
tgacactggc
atcttgtacc

ccccacttga

tgggtgaata
ttatattcag
cgattattgg
ccatggccga
tcgtaagtaa
gtcgcccacg
gcccttatgg
accatcgact
agctaaaaga
gatggttcaa
gtggcggtgc
aacttatgtt
tagatgtgca
tgagtcgatg
aagttaatga

ccaagatctt

RU 2729065 C2

tatgatggca
aggccctcag
catggttcgg
gtgcttcact
cctcacctac
ccgtaagatc
cccttacact
aaaccaaaat
atatctaaca
tgacatgaat
caaactggca
agatggacag
atggcttcaa
tgacgacttc
caatcgtgat
tacatcagtg
aaaggtccaa
catcgagaaa
tggtccacta
aacagcaggc
gccaaaccca
tggtgaagca
aggaagaagg
ctgcctactc
tgcagtaatc
agtcctcctt

Cissampelos mucronata

ttttcagctt
taggaagact
tcacctccat
caaactcggc
ctatgaagta
gattattgct
cccttattgg
ccaactactc
attttgtatg
tgctttgaca
tgaagccttt
cttgttcgga
gggtttcgag
gttggaagag
tcaaggagct
tgagcatgac

ccggaagctg
ccactcttca
ttcgggatgce
accaatgaca
gactttgcta
tccacgctcg
gagatcggcg
aagcaacggg
ttgaatacag
catgaacagg
ggggtctcag
aagagaagca
gagcatcgac
atgagcgtgt
actgtcatta
tccctgactt
gatgaactgg
ctggtctacc
tcagtacccc
acacgtttgg
tctgagttca
gcaaatatgg
atgtgtccag
catgcattcg
gacatgagcg

aacccacgecece

atttcatgga
aatggaaaaa
ctttttggag
ccagtattca
gcaaaagaat
tcaaaactca
cgagaggcac
aagcacatca
aaaagcagta
cttaatataa
gaagatgaag
gtctttatgg
cgagccatga
catagaagga
caagatttca

gctgatacga

Crp.: 138

ccggtgcegtg
agattcttgg
acccaacctt
agttccttgc
tgtttggcectt
aactactatc
gctctatcaa
atgatcatca
tgttaaagct
aagaaggtcg
ttgcatcgga
tgaagaggat
agaaaagact
tgctatccat
aagccacctc
gggttctctc
atactaaggt
tccaagccac
acgaagctac
tggtgaacgt
agccggagag
atttcagagg
ggatcgactt
agttccaggt
aaggttcagg

tacctcttcc

ctgtgttttc
agaaggcacc
ctcatgacct
tgatccgttt
gcttcactgt
tgggctacaa
gtaagatagc
ggatatcaga
gcgatggtcc
tggttaggaa
agtcgcagcg
tacccgatgce
aaagggttgg
agaaaataga
tagacgtgat

tgatcaaagc

gcccatagtt
agacatggcc
ggttgtgagce
tagtcgtcca
ctcattttat
ccatcgtcgce
acaactttac
ggtaaaggtc
agtggtagga
aaagctccac
tgctcttcca
agccaaagaa
aacatcaaac
ccttgacgac
tctgaacctg
gttattagtc
gggcaggaac
agtcaaggaa
ccaagactgc
gtggaaattg
atttctacca
acaacatttt
tgccatacag
gccctcatca
actcaccatg

gctttatgag

ggctttgatc
ggaaccaggt
gttgtaccga
tggcatgcat
caacgataag
ccatgcggcce
caccttggaa
gattgatatg
agttcttgtt
tatagccggce
atggaagaaa
atttcctgta
taaggaaatg
actctccgag
gctgaacaca

cacttgtatg

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1686

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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gctctagttg
ttgctgaata
aaaaacaggc
aaagagacct
gattgcacca
aagctgcata
ctcactactc
tcaggaagaa
gcacgtttgce
gaaggtccgg
catgactga

<210> 135
<211> 1605
<212> JHK
<213>
<400> 135
atgtcctcgce
atctcagccg
attaattcca
cacctccaca
cagtacggcc
ccagccgtcecg
actctcgcca
ccgtactggce
gagtcactca
aaggcccaaa
ttgactatga
gaggagtcgg
gcgttggagg
atgaggaggg
cgaaatagat
atgttgtctg
atcaacaagt
ttaacatggg
gaattacaag
gtctacctcc
ggcccacgag
cggcttatcg
gagtttcgac
ttcgagttca
cgggtgttgc
gatgtgccgg
gaagttatga
<210> 136
<211> 1611
<212> JHK
<213>

<400> 136

tagcagggaa
atcgtggagt
atgttgagga
tccggctata
ttgccggcett
aagatcctaa
atgcccatgt
ggatgtgccc
tccatgaatt

gtatcacact

ccatccaaca
tcataatatc
acaaaaccaa
agctccgcgg
caatcttcac
caaaagagtg
ccactctcat
gcgaagtccg
aaaacatttg
gtgggtcgca
acattgggct
agaggtgctt
acgcgttgcec
ctgcgagggt
cggggttaag
ttcttgaaca
ccacttgcct
ccatttctct
cccaagttgg
aatccatcat
aggcccttga
cgaatttgtg
cggaaaggtt
tgcctttcgg
cattgatact
tggatatgag
tttctcecgeg

RU 2729065 C2

cgacacgaca
tttagagaaa
aggagacatc
ccctgctgceca
tcatgttcct
tatttggcct
cgattttaaa
tggatcgtcg
cgagcttaaa

catgagagca

Cissampelos mucronata

actactcctc
actccttctc
acaccctcca
gccggacctce
aatcaatctg
cttcaccacc
gtgctacaac
caaggtcgtc
ggcctcggag
tggtgtggtt
aaggttggtc
gggtgctatg
gtggttgggt
cttggatgag
tggtggtgat
agatcaagat
gaatctaatc
tctcctcaac
caatgaaaga
aaaagaagtg
agactgcgag
gaagatccat
tctgacggcce
gtcgggtcga
ggctcgtttg
tgaaagaccg

cttgcccectt

Cissampelos mucronata

atgatcactc
gcccaggagg
gagagcttgce
ccactttcat
gcaggaacac
gacccattgg
ggtcaacact
ctagcaatca
actccggatg

aacccccttc

tccttgacct
atcctcaccc
agagcatccg
ccccaccgcea
ggccccacca
aacgacctca
aacaccatgt
atggcccaac
attgaccgcet
gaggtggaga
gtggggaaga
cgggagtatc
cggtttgatt
attcttgatg
gatcataggg
tcgagtctta
ttaggcatgg
aacaaaacgt
cacgtggacg
ttgaggcttt
gtggcaggat
cgtgactcgt
cacgaacacg
aggtcgtgtc
atacacgcat
ggccttgtta
cacttgtttg

Crp.: 139

tatcatgggc
aattgagcaa
cttaccttca
taccacatga
gcttgattac
agttcaagcc
tcgaattcat
gtgttttgca
atgcaccggt
acgtgctcat

ccattaatgg
ttcatcgcct
gggcatggcec
ccctctcecatce
ccgccctegt
ccttctecte
tcgggttcgce
tcttatcaac
gggttaaggg
tgggtgattg
gttgtggtga
cggagttgct
tgcaagggca
ggtggttgga
atcaggattt
gcgaccatga
ctgataccac
ccctcaagaa
aatctgatgt
acccaccaga
accatgtccc
ccacgtggca
tggatgtgtg
cgggagtctc
tcgagatgac
tctcaaaagc

aataa

agtttcattg
ccagatagga
cgcaattgtg
agctatggaa
taatatttgg
agagagattc
ccctttcgga
cctcaccctt
ggacatgacc

taatccaaga

cggaaccatc
cctaaaaccc
cgtcatgggc
catggccgac
catcagcgac
tcgaccgacc
cccgtacggce
ccgtaggcetce
cctggcccaa
gctggcgagg
gatggggagt
gggtcggttc
tcagagggag
tgagcataag
tatggatgtg
tgctgatatg
aatggtggcc
ggcccaagaa
caagaaccta
gccactatcg
gcgaggcact
ggattctatg
gggccagcac
gtttgaggtt
gacacgtgga

aagcccactt

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1569

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1605
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atggagtttc
gagctatggg
ttgctcaaag
cctttgctgg
ggtccagctt
gttgccaaag
gctgggaagc
tggagagaaa
ttgaagccgg
gtgcataatg
ttcaatttgc
gtggatgaga
gggaactcgg
gccaaggcca
gagcaccgcc
ctcgacgtgc
gacactacaa
aacacaatgg
caagacgagc
aatttgaagt
ttgttggtgc
ggaactggcc
ccgaactgtt
caaaatcatg
gccctccaag
caatcgggtg
ccattgcaag
<210> 137
<211>
<212>
<213>
<400> 137
atggattcct
gttttccttt

tcacccatgg

TIHK

gaattacctc
aagttcggta
actaccaacg
tacgataatg
atatccactc
tcggaggtaa
cctattttga
gtaattgtgg
cattacaaga
tttgctcctt
aacgccaaga
aactcagttg
agcaagttgt

1575

atttgcttct
ctctaaggaa
caaagtgcgc
tttcagccaa
tcatgctccg
aatgttacac
tcatggctta
tacgaaagat
taagacagtc
gaaatagctc
ttacacaaat
agatggcggg
agatgtatga
tgaaaaagac
taaaagcgga
tggtgatgat
ttaaggcctt
tgtgggtgtt
tcgacaacaa
acttacaagc
cgcacgaggc
tgttcatcaa
ttaatccaga
agctgttgcc
tgatgcacct
ttggaattga
tgatgatggc

taatccttac
acaaagtctt
caaatggtgc
ataaaatgct
aacacacaac
ataccctctt
agtcggttgce
ttaaacttct
acgtatgctt
ttgatatgaa
ggagacaaaa
aggtcatgga
tacttggttt
aggtagacgc
ctgaaagcga

ctggtcacga

RU 2729065 C2

ccaagcagtt
gaagttcagc
accagagccg
gcagcctcat
catgggcatg
cgccaatgat
tgatcactcg
cgcgacggtg
tgaggtctcg
ggtctccgtg
ggttgccgga
gctatttcgce
tgccttgcca
acaaaaggac
tcaaatgcgc
ggagaagacc
ggctctgacc
ggctctccta
cgttggcaaa
cctcctaaag
aacggaggat
cgcttggacc
gaggttctta
attcgggtcg
caccttggct
cttggaagag

acctcgcecectt

Eschscholzia californica

caattggttt
actttcctca
atggccaatt
agctaccatg
actagttgtg
ctctaaccgt
ctttacacct
atccaaccat
caaaagctta
gaaatggttc
ctttgggtct
tgagctctta
cttggacatc
aatccttgag
gcaagatttc
tgccgatact

gcagcaactc
aggcttacca
cccggtgegt
cgggcatttg
agtcctatgce
catgtgtttg
gtcatgggct
gagctgttct
ttgtggatga
gagctgaaga
aagcgttact
cacgccgtcec
ttcatggcat
ttggatttta
ggggacgcca
ggccaatttt
caactagtag
atgaacaacc
gacagactcg
gagaccctcc
tgccacgtgg
atacaacgtg
accactcatg
ggtaggcgat
cgaatattac
tgctccggceca

ccttccgaac

ccaatatcaa
agaactctta
cttggtcatc
gctgacaagt
agtgataccc
ccttccacta
tacggtcctt
cgtctccaag
tacgatcagt
gaagaggtgt
aagattgtgc
cgtctcgcta
tttcaaggga
aactggttgg
atggatgtta
gtcattaaag

Crp.: 140

tagtgacctt
aaactccctce
ggccgatcat
ctgcacttgc
tgattgtgag
ctactaggcc
tcactccttt
cggctcgcag
agggattgca
gtcaactgga
acggaagtaa
aacaattcaa
ggttggactt
ttatgcagac
tcaacaacac
catcggcaat
ccggagtgga
cagaaatgct
tggaggagtc
gaatgtaccc
ccgggtattt
acccaaatgt
cagagatgga
cgtgcccagg
aagcgtttga
tactgctttc
tctatgattg

ttgcttctgt
aagataagaa
tccatctcectt
atggctcagc
gtatcgttaa
aagcttttca
actggcgtga
ccatcaagga
gtaaaaatcc
cgaacaacgt
aaggtgagga
gcttgtctat
acttgagtgc
aagagcatcg
tgttgtcaat
ctacttgcct

cttcctttat
atcaaaggct
cggtcacctt
tgagaagtat
taccaaagag
tgtcaccacc
tggaacctac
gatcgggatg
tgagaagtgg
agaactcact
cgttgcaaag
ttatcacctt
caagggcgac
ttggttggac
cagagacttc
taaagacaga
cagcatggcc
agccaaagca
agatatccct
cgtggggcct
tgttccacgt
atgggctgag
cgtgaagggt
tgtgggactg
gttgaagact
catgatgcac

a

tttaacccta
gattaagact
tggttcaggt
cttcaggatg
agaatgtttc
actcatgact
gcttagaaag
cgttagagcc
aagtggagct
ggtgatgagg
ggaagctatc
gttctcggat
catgaaacaa
gaagaagaag
tgccaacgag

agcaatgatt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1611

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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atgggtggaa
aatcgccatg
caagttgaag
atgagaatgt
ggcgggttcc
gacccaaatg
gcggatatag
gtgtgtcctg
catggatacg
ggacatgtga
aagttgtacg
<210> 138
<211> 1599
<212> JHK
<213>
<400> 138
atggatactg
gctacccttc
aaaacaagtt
ctccatctct
tatggacctg
aaaattgtta
actgcctttg
tactggcgcg
gcaattaaga
tggaagaata
gaggttgcaa
attgttgatg
cttgctagtt
caaggaagtg
tggttggggg
gatgtcatgt
attaaagcta
acatggatca
ttggagacgc
tacttgagtg
cgagaaacta
ttggtgaata
aaaccagaga
ctgataccat
ttgcatttgg
gaagtagact
ctcctectca
<210> 139
<211> 1647
<212> JHK
<213>

<400> 139

cagacactac
ctttgaagaa
attcagattt
acccgttagg
atgtcaaagg
tatgggttga
atgttggagg
gggtgtcgtt
atttgaatac
accacaaagc

aatag

cttcatcaat
ttgctttgcet
caaaaccacc
ttaaagaagg
ctttcgtcat
aagaatgttt
atctcatgac
agctaagaaa
agctccgagg
aaactaaaaa
ataatgtggt
gtgaagaaga
tgtctttgtt
ttcgtaaaat
agcaccgaga
tgtcgatcgt
catgcttggc
tctceccttatt
acgtcggaaa
ctattgttaa
aagaagactg
tatggatggt
ggttcttaac
ttggggctgg
ttctcgctecg
tgactgagag

ctccacgcect

RU 2729065 C2

tgctgtaagt
agctcgagaa
aaagaattta
tactcttctc
tgggacgagg
tccaacagaa
tcagcatttt
tgcactacaa
tctaaacgaa

atcgcctcett

Eschscholzia californica

ttceccecttete
acttttcctc
acccactgtt
agaatcacct
gaaattcgga
tactactaat
ttatgctcat
gatatcgacc
agaggaagtg
tggtgctcca
gattagagtg
agccgttgaa
atccgatatg
gaaacaaacc
gaagaagaac
ggaagaaagt
catgattatg
gatgaacaat
agatagacaa
ggaaacaatg
cgaggttgga
acaacgagac
agataaatcg
tagaagagtg
actcatccat
cctggaagga

caacccgaag

Eschscholzia californica

ctaacatgga
gaattagatg
gtatacatga
gaacgcgata
ttgctagtga
tttagacctg
gagttgctac
tttatgcatt
gaaaatgtgg

gatctcatcc

ctccecttggg
ttcatcactt
cttccaggtg
caccacatgc
caacatcgtt
gacaccctct
gactcggtag
ctcaaacttc
gacgtttgtt
gtcttggttg
attgtgggga
tataaaacag
gctcctatac
ggtaaaagac
ttggttgggg
aagctatctg
ggtggaacag
cgtcacgcac
gtggaagata
cgattgtacc
gggttccaca
cccaccgtat
gaaatagatg
tgtcctgccg
ggatatgact
cacgttaatc
ctttattaa

Crp.: 141

tcatttcttt
cactagtagg
atgctatcgt
ctaaggagga
atgtgtggaa
aaagatttct
catttggagc
tagtacttgc
atctgacgga

tcaccccteg

cagtagtagt
caccaaaaac
cctggccaat
ttaagaactt
ccctagttgt
tttccaaccg
ctttcacacc
tatctaacaa
ttcgtgggtt
acatgaaaaa
aacttagttt
tcatggatga
tcggttggtt
tagacgtttt
aagatgagca
gccatgaagc
acacaacagc
tagaaaaagc
cggatttgca
ctttgggtac
tccaaggtgg
ggaatgaccc
ttgggggtca
tgtcgtttgce
tgggcactcc

ataaagcatc

attaatgaac
aaaggacaga
taaggaaacg
ctgtgagatc
gttgcaacga
aaccgagaat
aggacgaagg
tcgtctcatce
gagcccagaa

tctacattac

tccctecata
acccaagagg
tctaggtcat
agctgataaa
aagcaacact
tccatctact
ttatagtcct
ccgtctcaaa
gtacggttta
atggtttgaa
tgggaccaag
actcttacgt
ggatttcttc
acttgagaaa
agatttcatg
tgatgccgta
agtaactctg
tagagaagag
gaacttggtc
tcttctcgaa
aacgcgttta
gtcggcattt
acatttcgaa
tcttcaattc
aagcaacgtg

tccecectcecgaa

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1575

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1599
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atggaatctg
attctaagca
aggtcatcaa
ataggtcatc
gctgataagt
agttcttggg
ccgccgttaa
tatggtccat
aggattgagt
tatgaagttt
caatgcttgt
ttcggtggtyg
agaaactttc
ggttggttag
tccctactte
ggccaggaga
cgtgatcacg
ttgactgtaa
ttactagtaa
agtaaagaaa
atgaaggaaa
gattgcacta
aagatccaac
cttacaaccc
gcaggcagga
gctcgtctag
gagagtatag
ctctcttcca
<210> 140
<211> 1665
<212> JHK
<213>
<400> 140
atgggtcttt
ctcattggcc
tcacgaaaaa
catttcatgg
tatggaccag
gaagtagcaa
atagcctctg
ttctatctca
tctctaaaac
gtattatcaa
ttaacgttcc
ggtggtggtyg
ggaagttttc
gatgtgatac

gacaatggaa

agatccaata
gtatttttac
aaaacaagtc
tccttecatcet
atggatcagt
agatagctaa
tagctatgaa
actggcgcga
tgataaaaca
gggctatgaa
acgattttac
gtggcagcga
ttaggttagt
acttgggtgg
aaaaatggtt
atcgaggtgg
agaagctttt
tcctaggtgg
atcatccgca
gacaggtgga
caatgcgtcg
tagctgggta
atgacccaca
acaaggacat
gaatgtgccc
tacatggatt
gactaactaa

aactatatgt

catttgatct
tctttggttt
atgaggcacc
gtgggaaaaa
tctatactct
aagagtgttc
agatcatggg
aaatgcgaaa
atgtgtgggg
ctaaaggtgg
gaacggctat
gtgctacttc
aaaaagcatt
cattcctagg
aatttctaga

RU 2729065 C2

tcaaactgca
tgcttttctt
aagaaagcaa
ccaaggacca
gttcagcttc
agagtgtcta
acacatgggt
actccgtaaa
tgtttgggat
aagtaatgaa
tctcaatctc
agagttaaga
gggtactttt
tcatgagaag
agaagaacat
tgatgaagaa
aagttattac
gagcgacacc
tgtaatgaag
agaatcagat
ttacccaggg
cgacgtccca
agtatggtct
agatgttaga
cggggcttca
tgagtttaaa
tcttaaagcc

gtgttga

Eschscholzia californica

ttcttctcat
actagtttac
cgaagtggag
caagctactc
gaggatgggt
aaccactaat
ttatggatat
aatggtcacc
ttctgagata
tggtccaatt
gaaggtgatt
tcctgcaact
gaaagaattc
gtggttagat
caatttaatg

acaatggctt
ctctatttct
gcaccaaaac
aaccttcctc
cgtattggtc
actacaaatg
tatgaccacg
ctagtgaacc
actgaaataa
ggtgggggtyg
acactaaaaa
gaagaagcag
acagctcaag
gagatgaaaa
aaagtaaaga
gatttcatgg
gatgctgata
acgatgatga
aagctccaag
atcaagaacc
acccctctat
acaggaaccc
aacccattcg
ggtcagaatt
ctcggtcttce
acaccagatg

actccacttg

aactttcttc
cttttactag
ggtgggtggc
catgtagcat
ctgaataaag
gacatgcttt
gcgatgtttc
caagagcttc
aaaaatgcca
tcaatggaca
tgtggtggtg
agtattggag
tttgttttac
atgcgaacag

gaggaaatgt

Crp.: 142

ccattcttag
tactaaagat
caactggttc
acataaactt
tccgtceccage
atagagtctt
ccttgttcgg
aagaacttct
atacattcat
atgttgtggt
tacttaccgg
gaagatgtca
atgtcattcc
ttacaggaaa
aatcgtcagc
gggtgatgct
ctatcaacaa
ctctagtatg
atgagttgga
tcgcgtatcet
atgttagaga
gtcttgtagt
agttcaatcc
tcgaacttat
aagtggtgca
gcgaacccat

aaattatgct

aattctcgaa
taaatcttcg
ctatcatagg
ttggagcttg
tactagttgt
ttatggctcg
ctatcgctcc
tctcaaatag
ttcaagaact
tgaagggatg
ttggtgttga
aacataatta
taggagaaat
ggtacgtgga
tggaagaaca

tactaatttg
gagtccattt
atggcccatt
agcagctttg
cctecgttgte
cgtctctcgce
attctcccecct
ttcgaacact
taatgacctt
tgaaatgaag
aaaacggtat
aaaagcagta
atttttggaa
agaactcgac
tggggaagaa
tacaaaactt
ggctacttgc
ggctctcgcect
tacccacgta
tcagtctgtt
atcgatcgag
gaatgcgtgg
agagagattc
cccatttgga
cctgactctg
ggatatgacg

cactccgcgce

ccccactatt
aaaacgaata
tcatcttcat
ggctgataag
gaatagtgca
tccatatcga
ttatggacca
tagggttgat
tcacaagaaa
ggtttccaat
tggtggtggt
tgatgaagtt
taggatttct
aaagatgaag

caaaaggaag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1647

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
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agaaggtcac

gacgtaatga

atcaacaagt

atagtttggg

gagttggata

gtatacctcc

actccacgcg

caactttttg

gagtttagac

tatgacctcc

caagtggtgc

gatgaaccca

aaagtcctcc

<210> 141

<211> 1686
<212> IHK

<213>
<400> 141
atggagaagc
tgcttcttat
aggcatccgc
ggctctggta
ttcatggtgc
gaatgcttca
tacatggcat
attcgtaaaa
gtccctcact
caaaaacagc
agccaattat
gtttgcaact
aagctccatc
gctcttcecegt
gccaaggaga
ctgtctagca
atggacgtat
cgagatactg
tctgtttctt
gctcaagatg
gataacttgg
ccactttcag
acaggaaccc
aatccatctg
gatttcaggg
ggcgtgaacc
gacttgacca
cccaaagtaa
tattag

<210> 142

taactgaaga
tatcgaaact
ctacttgcct
ccttagecgtt
cgcttgttgg
aagctgtagt
ttgcaacaga
taaatacttg
ctgagagatt
accctttcgg
atctaaccct
ttgatatgac

tgacccctcg

ccatcctcecct
attatgtaat
cggaagctgc
agcctctgtt
gatttggagt
cctccaacga
acgaccacgc
tatcaaccct
tagagatcca
agcagcagcc
ttgggtactt
accacgctga
agacgataac
tcttaggcett
tggactttgt
aaagcaacaa
taatgtccac
ttattaaagc
tgacatgggc
agctggacac
tctatcttca
taccacacga
gtctgctggt
agttcaggcc
gtcaacattt
ttgcaacccc
caccctecgtce

ctccacttaa

RU 2729065 C2

agaggaaaaa
taatgatcca
gactctaatt
actagtcagt
tcgggaaaga
taaggaagca
ggattgtgtc
gaagattcaa
tttcacaacc
gtctggtaga
agcttctcta
tgagagtcca
cctcttctcet

Eschscholzia californica

ccagctccaa
aaaggtttca
aggttcatgg
tagagttctc
acacccaacc
caagttcctg
tatgcttggce
ccacctactc
caattttatc
tactgcgaga
gaccttgaac
tggtcatctt
tgatttcttt
gtttgatttg
tgcagaaaga
caaacagaat
actcccagat
caactccctce
tctttcectta
gaaagtcggt
agctatcgtc
agccattgaa
gaacatatgg
agagagattt
tgagtacata
gattcttcat
atccccagta

agtactactc

gatggaggtt
aagcttctgt
ttaagtggga
catccacacg
caggtagacg
ttgagactat
gtatcaggat
cgtaacccgg
cacaaggatt
agagcatgtc
ttacatgggt
ggagtaacta
aaagaagttt

cctggtattt
ttatctacaa
cctatagttg
ggagacatgg
ttggttgtga
gctagtcgcc
ttctcctett
tcccatcggce
aagggattgt
gatgatcaag
atcgtattga
gatgatgggg
aaactgtcag
gatggacaaa
tggcttcaag
gaggcagggg
gatgacgatt
tctatggtcg
ttactcaaca
agggacaggce
aaggaaacac
gactgtaatg
aagttgcagc
cttgacaacc
ccatttgggt
atgacactag
gacatgactg

accccacgece

Crp.: 143

atgtggagca
cctattatga
gtgagacaac
tgttaaagaa
aatctgatat
ttccaccggce
atcatgtacc
aagtatggcc
tcgacgttag
caggtgctgg
tcgagattaa
acttgaaagc

attaa

taggcttatt
ggaactgtaa
gtcatcttcc
ctgacaagtt
gcagttggga
cacctagtgc
atggcccata
gccttgagtt
acggaatttg
attcggttat
gcttagttgt
aagaagctgg
gggtttcagt
aaaagatcat
ataagaaatc
aaggcgatgt
cctttttcac
tagcaggctc
acatacaagt
atgtagaaga
tccgcatgta
ttggcggata
gcgacccacg
aaagtaatgg
ctgggcggag
cacgcttact
aaggttcagg

tccectettec

agatttcatg
cgctgatact
gatggttagt
agcgcaagat
caaagatttg
tccactttca
tgcagggacc
tgaaccatca
aggtctacat
cttcgccectt
aaacccatcg

aaccccactg

agctttgatg
ccagttggtg
tcaactagta
tggaccaatt
gatggcaaag
tgctagcatt
ttggcgtgag
gcttaagcac
gaaagatcat
gctggagatg
aggaaagagg
ccaaggtcaa
ggcttcggat
gaagcgggta
gagtttgttg
ggacgatttc
gaagtatagt
agacacgaca
cctaagaaag
gaaagacatc
ccctgecggt
ccacataaaa
agtgtggtca
aacactgctg
gatgtgccca
acaatcattc
attgacaatg
actttatgat

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1665

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1686
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<211>
<212>
<213>
<400> 142
atgaatttgt

ttctcaaaac

1698
IHK

ctactaaatc
gagccaccgg
aaaaagaata
tttactttaa
gagtgtttaa
ctccttggtt
atgcgaaaaa
gtgtggaatt
ggaggtggta
actactgtta
agtatgacta
agagagttct
tggttagatt
atggaggaat
aaagaaagtc
aaccttctat
ttagggggaa
catccacatg
caggtcgaag
atgagactaa
gtatccgggt
cgcgacccta
cataaggatt
agatcatgtc
ttacatggat
ggactaatta
agtgaattat
<210> 143
<211> 1853
<212> JHK
<213>
<400> 143
atgctcataa
aaaagagaaa
agcaagataa
acaaacacca
caagttcttg
aatcccaaaa
gcatggccta
cttggagcca
actgtcgtcg
cttgctagtc

ctagcaaatt
ccgccagtat
ttgtaaggcg
aggtggaaaa
agctaatcca
ggatgggtct
ctacaaacga
atagttttgc
tagtcaccca
ctgagataaa
gtcctgtttt
agttgatctg
ttaatggagg
tttgtttact
ttggaacagg
ggttggaaga
gtatagagca
cccattacga
gtgacacaac
tgttgaaaaa
aatctgatat
atccagcagg
accacattcc
atgcatgggt
tcgatcttag
ttggtgctaa
tcgatctcaa
atatgaaagc

atgggtaa

aacctctcgg
tccgaagggt
agccaattcc
agtatcttcc
taggattatc
tcaacaaatt
ttgttggtca
tggctgacaa
tgagcagttg

gtccatctaa

RU

Eschscholzia californica

gatgggttca
ggttattatt
agtactagca
cgggtggcct
tgaaatattt
gactaaagtt
tttggtattc
catgtttcct
tgagcttctc
caaagccatt
aatagaattt
tgggaagcag
aggagatgat
aggaaaattt
ttataaggaa
acacaaaatg
agatttcatg
tgctgatact
aatggttagt
ggtccaagat
gaaaaactta
tacgttatcg
tgcaggaacc
tgaaccaaca
agggcagaac
ctttgctctt
aactccatca

cactccactc

Eschscholzia californica

gagcaagata
cgtcatgagg
aagatgtaac
aatgaatttg
agttttgcta
taagggtaag
tctccctcecaa
ctatggacct
ggagatgaca
tgctgcttcc

2729065 C2

tttgatcttt
ggcatttgta
ccgtcttgta
attataggtc
ggagacatgg
ctagtagtga
attggtcgtc
ttttcgectt
tcaactagta
caagaacttc
aagcgttggt
tactttggta
gatgaagctg
agggtttctg
aagaaaaata
aagagaagat
gatgtaatga
atcaacaagg
ttggtttggg
gagcttgatt
gtatatctcc
gctccacgta
catctattca
gagttcagac
tttgaactcc
caagtgttgc
gatgagcccg
gaagttctag

acatctcctc
tatataagtg
caaaacattc
ctcatcttct
gccttcectect
ggtgccttat
ctagtaggcc
atcttcatgc
aaggaatgtt

cagtacctta

Crp.: 144

tctctcttaa
gttttctagt
cgatgaaaaa
atcttcacca
ctgataagta
gtagtgccga
cacctcgtgt
atggcacata
gggttgagtc
atcacaaagt
tttcggattt
cggatggtgce
ggaagtttca
atgtgatacc
gaatgttcat
tactaaatga
tctcgaaact
ctacttgctt
ccttaacatt
tccacgtagg
acgctgtaat
tgtcaacaaa
tgaatacttg
cagagagatt
tccectttecgg
gccagactct
tcgatatgac

tcaccccacg

ctccctceccag
ggcttaaacg
tcgcatttaa
tccaattcct
attacctatg
tagcacccca
ccaagccgcet
tccgattcgg
tcactaccaa

tctacgaagt

ctttctccag
ttacttttca
cggaaaaact
tttcatgggt
tggaccgacc
agtagcgaaa
agccaattca
ctatagccaa
tctaaaacat
agtatcagtt
aacgttaaga
tactcaggcg
agaggccttg
atttttaggg
tgatagttta
agcagataaa
tgatgatcct
gactttgatt
gttaatgaat
tcgtgagaga
gaaagaggca
ggactgcacc
gaagattcaa
tctcactacc
gtcgggtaga
agctcgcttg
tgggtctgct
cctcttectcet

tgtcaaagaa
atgcaaaatc
tatcaccatg
cctccaattc
ggtttcaaaa
agctgccggg
cttcagaatt
ggttcatcca
cgataggcac
ctatgctttg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1698

60
120
180
240
300
360
420
480
540
600
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ttcggcttcet
gaactactct
acatgtatca
gagcttaaag
ttggttgtag
gctcgaaaaa
gcaggtgctc
agaacagcca
aggctatcaa
ttgtccattc
gaccatgtca
agtctttcat
gatgagttag
ctggtctatc
cttctacccc
acacgtgtgg
tccgagttta
ggtcaaaatt
ttctcectee
acgccctcga
accccgcette
<210> 144
<211>
<212>
<213>
<400>

JIHK

144
atggagtttc
ctagcctcct
gggaaaccaa
ttcaatggaa
gctttcaata
aaagaatgtt
aaactcatgt
gaacttagaa
catttgagaa
aacaaaaaca
ttgacgttta
gcgagaggtg
atgacaatat
ggactagttg
gtggatgaac
caggatttca
cctgaaattg
acagtaaccc
gccaaggaag
cccaaccttce
ccattgatcg

ggcacacgtc

1599

ccttatatgg
cccatcgtag
aacaattgca
tcgaaatgaa
gaaagcggtt
tccaggggac
ttccattact
agaagatgga
aggaaggtgt
ttgatgctga
taaaagccac
gggcactctc
acatgaacgt
tccaagccat
atgaagctat
tagtcaacgc
agccagagag
ttgagtactt
aaaccattca
atgagcgcat
atgtccttct

attttcctct
tcatttttct
cagctccgga
ctgagttaac
tccgattcgg
ttactacaaa
tttatgatgc
aaatttcaac
cttctgaagt
ggggagactc
atgttgtagc
atgccggagce
ttgcttattc
gagatatgaa
atagattgaa
ttgatgtttg
tcatcaaatc
tgacatgggc
aattagatag
ctctcatcca
aacgacgaac

tattagtgaa

RU 2729065 C2

tagctcatat
gcttgagttg
cagactttgg
ccaatttttt
tttcaacgtt
aatatttgag
aaattggctg
ctccatagcet
gaaaggcact
tcaaggagat
cactctgtca
tttattactc
tggcaaggac
tgtcaaggaa
tgaagactgc
atggaaacta
gtttctcaat
accatttggg
catgtcacta
cgatatgact

taacccacgt

Eschscholzia californica

catggaacaa
ctacaaactc
agcatcagga
tcaccggaca
ttcacataaa
tgaccgattc
cgattcagtt
cttaaaactc
tgattcttgt
tgattttgct
aagaattgtt
tcagagatat
agatgtgatt
aagatgtggg
aagaagggtt
tttggatatc
tacttgcttg
cctatccttg
tcaagttgga
agctatcatc
tatggaagat
tctatggaag

tggcgtgatg
ctcaagcatg
acaaaaaata
actgatctaa
gacgatgcag
ttttttaaac
gatctaaatg
gaaaaattgc
catgatcata
tattcccatc
atgatcctct
aacaaccgcc
agacaagttg
acattccgta
aaaattggtg
caacacgacc
gaccaagcag
tctggacgaa
gctcgcctag

gagggttccg
cttcctcettce

ttccaaccat
ttcaattttg
ggaagactaa
ctcggttcta
acacttgtag
ttttcgaatc
gggtatgcac
ctttcgaacc
tttaatcaac
ccggtgagga
gccggaaaga
aaatcagcca
ccatctcttg
tctgaaattg
tctaagaaag
atggaacatt
gacatgatat
cttttgaacc
aaggaaagac
aaagaaacaa
tgcgaggttyg
atgcagagag

Crp.: 145

ctcgtaagat
taccttatac
acaaaaacca
ccatgaatgt
cggatcatga
ttacggaggg
gacagaagag
ttgacgagca
atgacttcat
atccattcaa
cttccatgag
atgtcttaaa
aagagggaga
tgtatcctgc
ggtttaacgt
cacgcgtgtg
caaaggtagt
gagtgtgtcc
ttcaggcatt
gcttaaccat

cactctatga

ttttcatttt
gaaacagaat
ttatgggtca
tggctgataa
tgagtagttg
ggcctggttce
catatggatc
atcgtttaga
taatgaattc
tggatgattg
agaatttcgc
tggatgaagc
ggtggttaga
attcagtagt
gaggtgaatt
cttctttgcecce
tgggtggaag
atccccaagt
aagtagaaga
tgagactgta
ctgggttcca

acaaggaagt

tgctacgctc
ggagatagat
aaacaaccct
gatattgaag
aaaagaagaa
ttcagtttca
agccatgaag
ccgacaaaaa
ggacgtatta
ctacagtcgc
catatctgtt
aaaggcgcaa
catcaagaac
aaatccactt
accagcaggc
gtcgaaccca
agatgtgaga
aggaatctcc
cgagctagga
gcccaaaaca

atg

tgcccecttett
cactaaaaat
tcttcatcta
atacggtcca
gaaaattatt
tttagcaatc
gtactggaga
aaccctaaaa
ttgggctgaa
gtttggggat
cggaggagca
ttttagactg
taaattgaga
tgagagttgg
agatcttgaa
tggtgatgat
tgacacaaca
cctgaaaaga
ctctgacatt
tccagccggce

cgtaccggcet
gtggagtgaa

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1853

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
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gaacctttag
ggacaacatt
tttgcggtgce
acaccaatgg
acaccacttg
<210> 145
<211> 1533
<212> JHK
<213>
<400> 145
atggattcct
gttttcctct
cccatggcaa
ttgcctcata
tttggtaaac
accaacgata
gataatgagt
tccactctta
gaggtaaacg
cctattttga
gtaattgtgg
cattacaaga
tttgctcctt
aacgccaaga
aactcagttg
agcaagttgt
atgggcggaa
aatcgtcacg
caagttgaag
atgagaatgt
gacgggtttc
gacccaaatg
gcagatatag
gtgtgccctg
ccatggatac
aggacatgtg
<210> 146
<211> 1605
<212> JHK
<213>
<400> 146
atggagtttc
attttcctct
ccaccagcac
gaaaacgagt
aacatccgat
tgtttcacaa
atgttctacg

agtttagacc
atgaactgat
agttgatgca
gtgagaaggt
aagttcttat

tcttgcttgce
acaatctctt
cgggtgcttyg
aaatgctagc
acacaacact
ccctcecttetce
cggttgcctt
aacttctatc
tctgcttcaa
tcgatatgaa
ggagacaaaa
aggtcatgga
tacttggttt
aggtagatgc
ctgaaagcca
ctggtcacga
cagataccac
ctttgaagaa
attcggattt
acccattagg
atgtcaaagg
tatgggttga
atgttggagg
gggtgtcgtt
gatttgaata

aaccacaaag

Glaucium flavum

tctctctaca
acaatttctt
cagaagcatc
taactcaccg
tcggttctca
caaacgaccg

atgccgattc

RU 2729065 C2

agagagattc
accatttgga
tttggtgctc
tgatatgaca

caaaccactc

Eschscholzia californica

ttattgggtt
ttcttcaaga
gccgattctce
tgccatggcet
agttgtgagt
taaccgtcct
tacaccttac
caaccatcgt
aaccttatac
gaaatggttc
ctttgggtct
tgagctctta
cgtggacatc
aatcctggag
gcaagatttc
tgctgatgcc
agcagtgagt
agctcgagaa
gaagaattta
tactcttctc
tgggactagg
tccaacagaa
tcagcatttt
tgcactacaa
ctctaaacga

catcgcctct

acttcaacca
aattcacgga
aggtggatgg
aacactcggt
tcctacactce
attcttctcg
agtcggttat

ctaacgagca
gcaggaagaa
gcacgtcttc
gagagtgcag
agggtctaa

ccaatttcag
actcttcaaa
ggtcatctcc
gacaagtatg
gatacccgta
tccactaaag
ggtycttact
ctccaagcca
gaccagtgta
gaagaggtgt
aagattgtgc
cgtctcgcta
tttcaaggaa
aactggttgg
atggatgtta
gtaattaaag
ctaacatgga
gagttagatg
gtttacatga
gaacgtgaga
ttgctagtga
tttagacccg
gagttgctac
cttcatgcat
agaaaatgtg
tga

gtttccattt
aaaaaatcca
ccaattatgg
tccatggctg
gttgttagca
aatcggcctg
gctccctatg

Crp.: 146

acacagaagt
ggatatgccc
ttcatgggtt
gattaattag

ttgcttctat
ataagaagat
atctctttgg
gctcagcctt
tcgttaaaga
cttttcaact
ggcgtgagat
tcaaggacgt
agaatccaag
cgaacaacgt
aaggtgagga
gcttgtctat
acttgagtgc
aagagcatcg
tgttgtcgat
ctacttgtct
tcatttcttt
cactagtagg
atgctattgt
ctaaggagga
atgtgtggaa
aaagatttct
catttggagc
ttagtacttg
gatctgacgg

ttgctcttct
acaacaagaa
gtcatctcca
acaaatacgg
gttgggacat
gttcgttage
gtgcttattg

tgatctcaaa
tggtgtgtcc
cgaaatgaca

tcacaaaatc

tattgctttt
taggacagca
ttctggtgaa
caggatgaag
atgtttcact
catgacttac
tagaaagata
aagagcctcg
tggatcagct
ggtgatgagg
ggaagctatc
gttctcggat
catgaaacga
caagaagaag
tgttgaggag
agccatgatc
attaatgaat
aaaggacaga
taaggaaaca
ttgtgagatc
gttgcaacga
aacggagaat
aggacgaagg
ctcgcctcat

agagcccaga

tgttgcctcce
gaccacaaaa
tctcttcaat
tccagctttc
cgttaaagaa
gattaaactc

gagagacttg

1380
1440
1500
1560
1599

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1533

60
120
180
240
300
360
420
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agaaaaattt
agaacttctg
actggtggtg
acgtttaatg
agtggtgatg
acgatttttg
ttagttggag
gatgaacatc
tttattgatg
gttgtcatca
accctaacat
gaggaattgg
cttgtataca
atcgagcgga
cgcttattgg
ttggagttta
aattatgaat
gtccaattga
gaaggtggaa
ttggaagttc
<210> 147
<211> 1686
<212> IHK
<213>
<400> 147
atgcatgcga
atccaaccaa
ctcttgaacc
tcaataccag
gacgagttaa
atccgatttg
ttcactacaa
tttttccecca
aaattttcaa
aaattagaag
attaacaaca
gatgatgtga
ggcggagcaa
ttagatgaag
gggtggttgg
gattcggttt
ggtgatgatg
gtgcctggaa
gggagtggceg
gacgtgttaa
gacgaatcag
ttgtatccac
gttcatgtac

caactctgaa
aagttgaatc
gtggagatgg
ttgtggcgag
ccggagctca
cgttttctga
gaatgaagcg
ggttgaagag
tttgtttgga
agtctacttg
gggcccttte
atacaaatgt
tccaagcgat
ggacatcaga
taaacttatg
gcccggagag
tgataccatt
tgcatttggt
aggttgacat

tgctcaaacc

Glaucium flavum

aactgacctt
taatctccac
atggaagaga
aagtagcagg
tgcaccataa
gttctcataa
ataaccaaat
ccgattcgcet
accaaaaact
ttgattactg
tggacgacca
cattgaatgt
cgagtagtgg
gacttcgtct
ataatttgag
ttgcggggtyg
ctgatcttga
atgatcctgce
ccacggcagt
aaagggcaag
acatccctaa
ctggaccatt
cagctgggac

RU 2729065 C2

gcttctttcg
ctgttttaaa
ttttgctccg
aattgttgcc
gagatataag
tgtggttccc
ttgtggggcyg
aagctctggc
gattatggaa
cctggacatg
cttactattg
tggaaaggat
catcaaagag
ggattgtgag
gaagatgcaa
attcctgact
tggggcaggt
gctggctcgce
gacagaaagt

acgtctagca

gattaagaaa
tttcgctcett
aaacaagaac
tgcatggccg
actcggttcc
agcggttgtg
cttcttaaat
tagttacata
tctttccaat
ttttaaacag
agacagcaag
tctggcaaga
tgatgatgat
gatgacgagt
aggtttggct
ggttgaagaa
acaggatttt
aaaaatcatc
gaccctaaca
ggaggagttyg
tcttgtttac
ccttgagcga
tcggttatgg

aatcatcgat
gaactttata
gtgaggatgg
ggaaaaaaga
gaagctatgg
gcgttggggt
gaaattgatt
aagggaagtg
cattccacat
attttgggtg
aacaatcccc
agacaagtag
actatgagat
gtaggtgggt
agggacggga
agcaacgcag
aggaggatat
ctcattcatg
gcaggactaa

atccaacatt

atggagttca
cttactttct
aataaaccaa
ataatgggtc
atggccgaaa
gttagcaatt
aggcctccca
ccgtatggtg
caccgcatcg
ctttgtaatc
tttgctctag
attattgccg
aatgctgaag
ttcactttct
ggaaagatga
catcgtgtga
attgatcttt
aagttaattt
tggaccgtct
gatacacacg
atccaagcaa
agtacaactg

gtgaacttat

Crp.: 147

tggaaaccct
atcagtggag
ataattggtt
attttgccgg
atgaagcgtt
ggttggataa
ctatagttgc
atgctgatct
tgcctggtga
ggagtgacac
atgtgttgaa
acgactcaga
tatacccagc
tccatgtacc
gtgtgtataa
atgtagattt
gtccaggtgt
gcttcgaaat
ttagtcacaa

catag

ccatcatcaa
ccattcttct
aaacatcatc
atctccatct
aatatggtca
gggagatggt
tgttagctat
accactggag
aaacccagaa
agtcttctaa
tgaggatgga
ggaaaaagaa
ctcggagata
ccgatgtgcet
agcgttgtgg
agagaggctc
gctgggagag
gcatggaaat
ctttactatt
tcggaagtca
tcatcaaaga
aagattttga
ggaagatgca

aaaacatttg
gaacaacaaa
tggtgatttg
tggtgcggcg
taggttgatg
attgagaggt
ggggtgggtt
tgaacaggat
tgatcctgaa
cacaacagtg
aagggctagg
tatccctaat
tggaccactg
agctggtaca
ggaggatcct
aaagggacag
gtcatttgca
gaagacgcct

ggtgacgcct

ctctctagaa
ctacaaaatt
atcatcatca
cttcaacgga
agctttctat
taaaacatgt
taacctcttg
agagttgaga
aaatttgaga
gtattttata
tacttggttt
gtttatatcc
catggaagct
tccgtggttg
tgcagaactt
tagaaaggat
tttggaacag
gattttgaac
gaacaacccc
tcgacaagtg
gggaatgaga
gatagatggg
ccgagacgag

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1605

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
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agcatgtatc
gtagatctaa
cctggcgtgt
ttcgaaatga
attaaccgga
gcttaa
<210>
<211>
<212>
<213>
<400> 148

atggatacac

148

TIHK

ttcctctaca
gcaccaatgg
gagctacctc
aagttcggta
actaccaacg
tatgccaatg
atatcgactc
gcggaggtga
gctccggttt
agagtgatcg
gtctattaca
gattttgcac
cgaaatggga
aagataagct
tttatggatg
accgttatta
agcctaacat
gaagaattgg
tttgtataca
ctcgaacgcg
cgtttactag
gagtttcgac
ttcgaactat
cagttcatgc
ggtgaagatg
cttgatctcc
<210> 149
<211>
<212>
<213>
<400>

JHK

149
atggatagta
gttttcctat
aaggcaccta
ggtgagctgc
ttgaagttcg

1611

1599

aggaaccact
agggacagag
cgtttgegtt
agttgcccgt

aggcgacaca

Glaucium flavum

tttcaattca
atctcatttt
catccggcegce
acaaaatgct
accacactac
acaccctttt
actccgtagce
ttaaacttct
acgtatgttt
tagttgacat
tggggaaaca
agagtgtcat
cgttatttgg
agaaactaga
catcgtcgtc
ttatgttgtc
aagctacttg
ggatagtctc
actcactagt
tgaatgctat
acaccaagga
taaacgtatg
cagaaagatt
tgccgttcgg
atttggtact
tggatttaac

tcatcacccc

Glaucium flavum

cccttgttet
acaatctcat
tggcagccgg
ctcacaaaat

gtaagcacac

RU 2729065 C2

cgagtttaaa
ttaccaattg
gccgttgatg
aggtgttgaa
tttggatgtg

atggattgta
tacttccaaa
atggccggtt
tgcaacaatg
actagtcgtt
cgcgaaccgt
cttcacacct
ctcgaaccat
tagaggctta
gaaaaaatgg
aaattttggg
ggacgagctt
ttggttggat
tgtgatactt
gatagccgcg
tatcattgag
cttggccatg
cttattgatg
tggaaaggat
tgtcaaggaa
ggactgtgag
gaagttacaa
tctggtcgag
ggccggtaga
agctcgtctc
tgagagcaca

tcgcctcecgac

ccaatgtttt
atttagctca
ggcatggcca
gttatccaag
gacactagtt

ccagagaggt
ctaccatttg
catctgacat
aaggttgaca

ctgctcaaac

ccttccatag
aaaactacca
cttggccacc
gctgaaaact
agcgacactc
ccgtccacca
tatagcccgt
cgtctccaat
cacgttctat
tttgaagagg
tctaggattg
ttacgtctag
ttctttcaag
gagagatgga
tccggcgecg
gagactaagt
atcatgggag
aacaatcgac
agacaagtag
acgatgcgat
gttggtgggt
cgagacccta
aacgtcgata
agggtgtgcc
atacatggat
gaaggacatg
tctaaggtct

gtaggttcca
tcgaaaacta
attcttggtc
atggctgaga
gtgagtgaca

Crp.: 148

tcttgaatag
gggcaggtag
tggctcgtct
tgacagaaaa

cgcgcectcecat

ccacccttcet
agactaacaa
tccatttatt
acggtaccgc
gcatcgtaaa
aagcattcga
attggcgtga
cgattaaaga
gcaagagtaa
tctcgaacaa
tgcaaggaca
ctagtgtatc
gaaacataag
tggaggagca
gtgaagatga
tgtccggtcg
ggactgacac
atgtactgaa
aagattcaga
tgtatccgtt
tccatgtcga
atgtatggaa
tcgacgtcgg
ccggcegtgtce
atgaattgga
ttaaccataa

acaattacta

tggcagctgt
ccaagggtaa
acctccattt
agtatggccc
cccgegtegt

caattcagat
gaggatatgt
cattcatggc
tggaggtata

cgctcaacaa

tgccttagtt
cactaggaag
tggaaccggt
cttcacaatg
agaatgtttc
tctcatgact
gcttcgaaag
cgttcgcecgtce
aatctatgga
tatagtcatg
agaggaggct
cgttttatcg
tgctatgaaa
tagacaaaag
tgagcaagac
cgacgccgat
tacagcggta
aaaggctcga
tttgaagaat
tggtgctttg
agccggcacc
agatccatta
cggtcaacat
gttcgcactt
aacactaaat

agcatcccct

g9

ttctgccttg
ggttcttagg
gtttgggtca
tgcgtttaca
aaaagagtgt

1440
1500
1560
1620
1680
1686

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1611

120
180
240
300
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ttcactacca
acttatgcca
aagatatcta
gtctcggagg
ggagctgctc
gtcatgaggg
gaggctgtca
ttatcggatt
atgaaacgaa
aagaagaaca
ctttcgatta
actgtcttgg
gtctccttat
attgttggga
gctatcgtca
aaggaggact
gtatggaagt
agatttttat
tttggtgcag
gtactggctc
ttaactgaga
accccacgcecc
<210> 150
<211>
<212>
<213>
<400> 150
atgttcttta
gctccecggtg

TIHK

caccacatgc
caacaccggt
gacaccttat
gactccgtcg
cttaagctac
aacgtctgtt
gctggtaata
aaatggttcg
tttgggacta
gaactcttac
tttgatcact
ctacttcaac
gatttcatgg
gatacggtta
gtgagtctaa
agagaagaat
aacttggttt
cttctcgaac

actcgtatac

1557

atgatacact
atgactctgt
ctctcaagct
tgaacgtatg
cggctttggt
taatcgttgg
actacaagaa
tcgctcececttt
atgccaagaa
agaagatgag
ttgaagagac
ccatgataat
tgatgaacaa
aggatagaca
aggaaacgat
gtgaggttgg
tacaacgaga
cggagaacgc
gtagaagggt
gtcttatcca
gcacagaagg

tcagcaaccc

Glaucium flavum

cttcatcttc
catggccaat
ttaaatccat
ccctegtegt
tttccaatag
cgttcaccga
tctcgaacaa
tccgaggttt
gtattgatgg
aagaggtgtc
agattgttga
gtcttgctag
ttcaaggaca
ggtggttgga
atgttatgtt
ttaaagctac
catggatagt
tggacaagca
acttgcatgc
gcgaaacgaa

tagtaaacat

RU 2729065 C2

tttcgctaac
agccttcaca
tctctctaac
ttttagggag
ggatatgaag
aagacaaaat
tgtcatggat
acttggttgg
agttgacacc
ctcatcagaa
caagttatct
gggtggaaca
tcgtcatgta
agtagaagat
gcgattgtat
tgggttccaa
cccaaatgtt
tgatatagac
gtgtcccagg
tggatatgaa
tcatgttaac
taagctctat

aaaaaccaca
actaggtcat
ggctgataaa
cagcgactac
accgtctaca
atatagtcct
ccgtctccag
atatgattcg
tggtaacgaa
gaacaactta
aggggagaag
tttgtctttg
tattcgtact
ggagcatcgg
gtccattgtt
ttgcctggcece
ctccttattg
cgtaggtaaa
aatcgttaaa
gcaggattgc
atggatggta

cggccttcga
ccttatagtc
caccgtctcc
ctatttgaga
aaatggttcg
tttgggtcta
gagctcctac
gtggatatgt
atactagaag
aatgatgaac
ggccgtgacg
gacaccacgg
ttgaagaagg
tcagatttga
ccacttggtg
gtacaagccg
tggagtgatc
gtcggcggtce
gtgtcgttcg
ttgggaactc
catatggctt
gattattag

aacaaaaaca
cttcatttgt
tacggccccg
cgcattgtta
actgcctttg
tattggcgtg
gcgataaaaa
tggaggaaga
cgagcacgtc
gtcatgaggg
gaggctgttg
ttatccgatt
atgaaacgaa
agaaagatga
gatgagagca
atgataatgg
atgaacaatc
gatagacaag
gaaacaatgc
gaggttggag
caaagagatc

Crp.: 149

ctaccgcatt
cttattggcg
aatcgattaa
tgagcaagag
aagaggtgtc
agattgtgca
gtctcgctag
tccaaggaaa
gctggttgga
aagacttcat
ctgataccgt
cggttagtct
ctagagagga
agaactttgt
ctatgctcga
gcacacgatt
catcagagtt
aacatttcga
cgctccaatt
aaaatgatga

cccctctaga

caagtaagaa
ttaaagaagg
ccttcctceat
aagaatgttt
ctgtcatgac
agcttcgaaa
aactccgaga
ataagagtga
cggttctcgt
taattgttgg
agtataagac
ttgcacctat
atggcaagaa
gcacgccgga
agttgtctgg
gtgggacgga
gtcatgcact
tagaagaatc
gattatatcc
gattcgatat
cggccgtctg

tgatctcatg
tgagcttaga
ggaaatccgt
caaaaccgat
gaacaatata
aggtgatgcg
tttgtctatg
caagaacgca
ggagcatagg
ggatgttatg
tattaaagct
aacatggatt
aatagacgcc
atacatgaac
acgcgacacc
actagtaaac
tagaccagag
attactacca
catgcatttg
gcttgtggac

tctcatcctc

accacccatg
tgagttacct
gaagttcggce
cactaccaat
ttacgctacg
gatatccact
aagcgaagtg
acagaatggt
cgacatgaaa
taaacgtaat
cattatggat
acttcgtttg
actagacgta
ggaggagcaa
tcacgacgct
cacatcggcg
agcaaaggct
agatttgaag
attgggacct
cgccggaggce
gaacgacgcg

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1599

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
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acggagttta
agttttgagc
ctacaattct
aatgatatgc
cctttggatc
<210> 151
<211> 1614
<212> JHK
<213>
<400> 151
atggattcca
tggcagctaa
ccagaaccgg
aacttgcccc
cgtatcggcet
acaaccaacg
ttcgacactg
ttagtgaagc
tctgagatca
gaaggtggta
aacatgtcgg
gaggaagctg
gttgtgtcgg
atgaagaata
atgaaaaaga
gacttcatgg
gctgatacta
acagttgttt
gcccaagatg
aaaaacctta
acattaggta
gggactagtt
ccatttgaat
cagagttgca
gctcttcaaa
ccgtcagaag
ccacttgaag
<210> 152
<211> 1614
<212> IHK
<213>
<400> 152
atggagttga
actgtgtcca
agcaacaaga
tggccaatca
ggttccttgg
tatgtcgttg

taccggagcg
ttataccatt
tacatttagt
cggtcgactt
ttcttctegt

Glaucium flavum

ttcttacaac
acaaatactc
ctggttcatg
atataaattt
taaatccaac
accaagtttt
ctatgtacgg
gtgaagttct
acacatctat
ctggtccaat
ttaagttggt
cgaggtggca
acgcaatacc
ctgctaaaga
agttatcatt
acgttatgct
tcaacaaggc
gggtttgggce
agttggatgt
catatctcca
taagagaatc
tgatagtgaa
ttcagccgga
aattcctccc
tggtaacctt
cacccactga
ttctagtctc

Glaucium flavum

tcaactctct
ttcttcttta
acaacagaaa
tcggtcatct
ccgaccaata

ttagcaattg

RU 2729065 C2

gtttctaacg
tggagccggc
attggctcgt
aacggagagt

ccctegectt

cgttgttctc
tgctactaag
gcccgtcatt
gggagccatg
actggtggtt
ctcctceegt
tttcgcacct
atccaacact
caaagaattg
tattgtggaa
agccggtaag
aaaggcactg
atttctaagg
gttggacgat
aagtgaagtt
gtccacactt
tacttgcttg
cttggctcta
ccatgtaggt
agccataatc
aacagaggat
ttcttggaag
gagatttctc
ttttgggtcg
gacacttgct
tatgacagag

accgcgcectt

tgaaatccaa
caaaattatt
gacatcatca
ccatctcttce
tggtccggeg
ggagctcgtt

gagaaatcgg
cggagggtgt
cttatacatg
actgaagggc

agcgacctga

ctttccatac
aagaatacca
ggtcatctcc
gctgacaagt
agtagttggg
ccaattcaag
tatggaccat
agactagagt
tatgatgtgt
atgaagcaat
agatattttg
agaaactgct
tggttggacg
ttgttggagg
gaagctgaga
gaacatgaaa
gctctaatcc
ctagtgaata
aagaaaagac
aaggaatcaa
tgcactgtag
attcaacatg
acaggccaca
ggtagaaggt
cgtttgatcc
agcgctggac
ccttcggagce

ccaattacaa
tggaatcatg
tcagctggag
aatggaagcg
ccattcttta

aaaacatgtt

Crp.: 150

atgtagatgt
gccccggegt
gatatgaatt
atgttaacca

agctctatga

ttctctactt
aatcatcaaa
atcttctcgce
atggaccaat
aggtagcaag
tatccacgaa
actggcgtga
tcctaaagcece
gtgtaatgaa
ggttctcaga
gtgcttctca
ttaggttggt
tgggtggtca
gatggctgga
agaaggaaag
aggcatctga
ttggtgggac
acccgaatgt
aagtggatga
tgcgtctcta
ctggctacca
acccacaagt
tggacgtcga
catgtccagg
atgggttcga
taactaatgt
tttatgtttg

tatccatttt
gaagcagaaa
tagtagaaat
agcaaatgtt
ttcgatttgg

tcaccgcaca

ttggggtggt
gtcgtttgct
gaaaacgcca
taaagcatca

ttactag

tctattctca
acagctacca
caaaggatca
cttcatgatc
agagatattc
acacttgggt
aatcagcaaa
tgtttggggc
aaacaaagaa
tttagcatta
actaggaaat
ggggctgttt
cgaaaaagaa
agaacataaa
ggatcgggtt
ctatttcccg
tgatactacc
gttaaagaag
atcagacatc
cccagcagct
catccctgca
atggactgac
tattagaggt
gacatcactc
gttcaggact
taaggccacc
ttaa

agctcttctt
aaataataag
accaggtgca
ccataaactc
ttcgcgtaaa

aagccaaatc

1320
1380
1440
1500
1557

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1614

60
120
180
240
300
360
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tttgtaagcc
agttatatac
ctttccagtc
tttaaacagc
tggtgtgagg
gttgctgcac
gaagaagctc
tggttggatc
tcgatttttg
gatgttgaac
gatcctgcaa
tcgtcactga
aaggcaaggg
ctccctaatce
ggaccattca
gctggtactt
gatccactcg
ggacagaatt
ttagcgttgce
ttgcccaaag
gcgtaccctt
<210> 153
<211>
<212>
<213>
<400>

JIHK

153
atggatttac
ttcttctatt
acggctgcac
gtaggatcga
atttttgttg
aaggagtgct
aagtacctta
gagattcgta
catgttccgt
aaccagaacc
gtatttgaag
gacgacaaag
gtatcagttg
agaaaaatga
caccgccaaa
ggcggcaaag
ttggaaggag
atcaaagcca
acatgggcta
ctagacatga
tacctccaag

ccccatgagg

1716

ggccacccat
agcatggtga
accgcgtcga
tttataaact
atatggcatt
ctgggagtgg
ttgatctact
attttaggga
cgacgtgggt
cggattttat
ctgtcatcaa
ccctagcatg
aggaattgga
tcttatacat
ttgatcgaaa
gcttatacgt
agtttaaacc
accaactcct
cgttgatgta
gtgttgaaaa
tggaggtgct

Glaucium flavum

aaatcttctt
atctatggag
cacctgaagt
aacagccgtt
tccggtttgg
tcagtaccaa
cttacaacta
agatatcaac
tcatggaaat
agaaccagaa
aactaactat
aaggcgaaaa
catcggatgt
aaagggtagc
agagaagtag
gagacgcggc
atgaaggtga
cctctctgaa
tctcattact
aggtaggaag
caatcgtcaa

ctattcaaga

RU 2729065 C2

gttagccatg
ccattggaga
aacccaaaaa
ttccaataat
gaatgttcat
tgaatatggc
gaaccagttc
tgtggttgga
tgaagaacat
tgatctttgce
gttaatgtgt
gatcctttct
aaaacacgtc
ccaagcgatc
tacaactgaa
aaacttatgg
agagaggttc
accgttcggg
tctgacagtg
ggctgacatg

gctcaaacca

ccacttccaa
acttttaact
ttccggtggt
gttcaaggtt
gatgtaccca
cgatagagtc
tgccatgttt
tatagaattg
cgatacgtgt
ccaaccgaac
gaatgcggtg
gctgcacaag
ttttccattc
taaggagatg
taagttggag
ggcggcagat
ttctgatcaa
tatactcgtg
actcaacaac
ggatagacaa
agagacactc
ttgtaaactt

aacatcttgt
gaattgagaa
catttgatag
ggagagttta
gttagaatga
ggtcaagctc
actatcactg
aggatgaagc
cgtgtgaaga
tgggagagta
aaggaacata
ttaataatga
ggaaatcatc
atcaaagagg
gattatgaga
aagattcacc
ttgaagaaca
gcaggtagga
tctcgactca
acggcacatg

cgtctcacct

ggaattgtag
acgacgaaga
tggccgatac
cttggagaca
actcttgttg
ctagctactc
gctttcacat
ttgtcccatc
atagaacaac
ggagatccgg
ttgaagttag
accattcaag
cttgggtggc
gacataatag
gaggaggagg
aaggatttca
cccttcatga
gctgctacag
ccccatgtcet
gtcgaagagc
cgattgtacc
ggcggatatc

Crp.: 151

ttttcccgaa
aaatttcaag
catcagaagt
ccttggtgag
ttgccgggat
ggagataccg
acgtggtgcc
gttgtggtgc
gagcctctgg
tggaacaatt
ttttcaacgg
ataatcccta
gacaagtgga
ggatgagatt
taaatggtgt
gagacccgaa
attcagattt
ggatatgtcc
ttcatggctt
gaggtgtaat

ttcagcaagc

gctcattagce
cgagtatttg
tgggtcatct
tggctgataa
tgagcagttg
gtccaactag
tttatgggcc
gacgtgttga
tatatcttct
ttcaggtaaa
tcgtcggaaa
aattctttaa
tagatgtgga
ctgaaaaatg
aggaggagga
tggacgtgtt
actatagtcg
acactacatc
taagagaggc
aagacattga
cagctggtcc
atgtaagggc

agattcgctt
cacgaaacta
tgattactgt
gctgaatact
gaagaattat
gaaagcttta
atggttgggg
agaacttgat
aaagggaggt
gcctggcaat
gagtggcacc
cgtgataaaa
agaatcagat
gtacacacca
ccatatacca
tgtgtatgaa
ggatctaaag
cggtgtgtcg
cgatatgaag
taaccaaagg
ttaa

tttactatca
taacggtaca
tttgcagcta
atatggacct
ggagatggca
tgctgctagce
ttattggcgt
gatgttcaag
ttggatgcag
catgagtaaa
acgccttacc
actgttagag
tggacaaaag
gcttgaagag
ggacgacggce
gttatcctta
cgatacagtc
acctacctta
ccaaaatgaa
gaacctaatc
tctctctatce
aggtacacgg

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1614

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
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ttgttgctga
ttcaagccag
caaaattttg
atgtgcccag
cagtcattcg
gacatgagag
acaccacgcc
<210> 154
<211> 1605
<212> JHK
<213>
<400> 154
atggacttct
aattctgttt
agtaaaggaa
atgttagtag
gggccagctt
cttgcaaagg
gccatgaagt
tgggttgaaa
cataaacgtg
tcgatgaaga
acacttaatg
cggggtgata
ggaaatcttt
cgtgtgaatt
gaagagcatc
atcgatctta
ttcatcaaag
ataacatgga
gaattggatc
gtatatctca
gaacgaaagg
cttttggtga
tttcaaccgg
gaactacttc
gaaatgtatt
gcaaaggttg
gtattgctca
<210> 155
<211> 1587
<212> JHK
<213>
<400> 155
atggcctttg
aataagacca
cccatcattg

agattagccg

acatatggaa
agaggttttt
attttaaagg
gatacaactt
agatgcagcc
aaggttctgg
tctatggtca

ccatgctctt
acaatgtttg
agaaggcacc
ggggcaagca
tcatcattca
agtgtttcac
acttgacata
tgcgaaaaat
tccgagtctt
aagaggatgg
ttatcaccag
gtgaggcgaa
tgctatcaga
ccatgaagcg
gccaaaagaa
cgttgtccat
ctatttgcgt
tcectttectet
aacaagttgg
gggcaatcgt
catcacaaga
acctttccaa
agagatttct
cttttgggtc
tggtgcttgce
atatgacaga

ccccacgcect

ttgctcttat
gctataataa
gtcacctcca

ataagtatgg

RU 2729065 C2

gctacatcgce
aattctatcg
ccaatgtttt
tggcatacaa
tgcaaaagct
cctaacactt
gctttataat

Hydrastis canadensis

ccaatggcta
gtataaatct
agtagctgct
attgcctcac
tattggccca
tactaatgac
cgacgaagca
agctaaatct
agaaatagac
tccagtttct
aatggtttct
gcaattcaaa
tatatttcca
aacaggcaag
actatcagga
gatggacgaa
gggtgtgatc
actaatgaat
aatggacaga
aaaggaatca
ttgcaccata
ggtacacaaa
tacgacgcac
aggtagacga
tcgtctcecatt
aacatcaagt

cagtcctaag

Hydrastis canadensis

tgttgtttac
caaaacaatg
tttgttaatg

gccaatcttc

gacccacgcg
gaggaggtgt
gagtacatac
atcattcaca
aaatcgctaa
ccaaagataa

cattag

ttggttacta
tcaaaaaaca
ggtgcacggc
caggcacttg
aacccagaac
aagtatttcg
tccgttggcet
aatcttctct
gcgtttttta
gtagacatga
ggtaaacata
agagtaatag
tctcttgggt
gaacttgact
gagcagtcag
attcagctcc
ctaggtggga
catcgcgatg
aaagtagagg
atgcgtttgt
ggcgggttcc
gacccaactg
tcaaacatgg
atgtgtccag
caaggctttg
gttaccaact

ctatacgatt

aatatctggt
agcaagacac
ggaggtgacc
cttatgcaca

Crp.: 152

tgtggtcgaa
gtggttgcag
catttgggtc
tgacactagc
atgatcaaga

ccccattaaa

tggctaccct
ctagtattac
cgttcatggg
gaaagttggc
ttgttgtaag
ctaaccgtcc
ttggacctta
ctcaacaaag
aagaactcca
agcaatggtt
aatatgcaac
gtgaggcagc
tcttggataa
ccatccttag
aggatgaaga
actcgactga
gcgacacaac
ttttgaagaa
attcagatct
accaagttgg
atgtcaaagc
tgtggtcaga
accttaaggg
ggtacttgtt
aactgggaac
acagagcaac

attaa

ttaaatctgc
cagtagttga
tgcctcatca

ttggcgcatt

cccacttgaa
tcgtggaaca
gggacgaagg
acgcctactt
tgggcctgtce
agttctcctt

tcttttcttg
tactacgact
tcaccttcat
cgatatatac
tagttgggag
tactaacaaa
tgggccactc
gctccaaatg
tgagctatgg
tgaagaattg
taaggcaaga
acattttaca
catgcaaggt
ttcatgggtt
gaaagacttt
ctcagagacc
atcagtggga
ggcccaagaa
gaataatttg
gccacttatt
aggaactcgc
tcctttggaa
acagcatttc
tgccctcaat
tcctatggat

accccttcaa

agcaagcaga
tggtgcgaag
tgcgctcgga

cccagaactc

1380
1440
1500
1560
1620
1680
1716

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1605

60
120
180
240
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gttgtgagta
aaccgtccta
gcaccttatg
aaccaaagga
gaactgtacc
aaagttttgg
atgatatgtg
cattacaaaa
gtagttccat
acaggcaagg
agactctctg
ttgtccatga
tctatatgtg
atcctctctce
catcaagtag
ggagccattg
gcaatagaag
aacatttgga
gaaaggtttc
gggtccggta
cttgctcgtce
actgaaactt
cgtctcagtt
<210> 156
<211>
<212>
<213>
<400> 156
atggagtatt
atttttctct

aaaaaagcac

TIHK

ggaccgattt
actatctatc
tgcttcacta
ttgacttatg
cgaaaggttt
ctagcctcag
gaactccccg
acaagattga
gccaaaaggt
tcagatgtgt
aaaaaagtag
aagagacttc
tccttggceca
tcaatgtgtt
gccctttege
caagtcatag

caagccgttg

1596

gctcggaact
ccaataaggc
ggccactttg
ttcacatgca
agctgtgtcg
tggagatgaa
gtaaacaaaa
aaaccattga
gtctaggaat
aacttgacac
gttataaaga
tgaagggatc
tgggtatgat
tactactaaa
gaaaagagag
tgaaagaatc
attgtcagat
aggttcaaca
tggattctaa
ggcgaatgtg
ttcttcaagg
caagcgttac

ctaagttata

cccatcttct
tttatgtccg
ctgtggtacc
tacctcacaa
tgggaagtca
ctaatgatag
atgaagcctc
caaaactcaa
aattgaattt
ttatggttga
tttgtgggaa
ataaacaagt
ttcecttttet
ctaatgaatt
ttcgaggcaa
tgatggagga
tgggcatgat
tactattgaa
gaaaagagag
tgaaagaatc
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cgcaaaagag
catgacgtat
gattgagatg
gaagcaagta
ttcaaacgat
taaatggttt
aatgggtact
tgaggcagca
gttggacaat
aatctttggt
tgatgctgaa
aactgacctc
ccttggcggce
taatcgccat
aaaggttgaa
aatgcgttta
tggtggtgtc
agatcctaaa
catggatgtt
tccaggaatg
cttcgagttg
gaattataag
tatgtaa

Hydrastis canadensis

cccatggcta
gaggaggaaa
gggtgctttg
agcgcttgga
tcaaacactt
attgttctct
agttggtttt
ttttctttcet
ttgcttcaag
tatgaccaaa
acaaaactat
tgtagaaaag
tgaatggttt
tgattcaatc
caatgaggag
aactcagctt
ccttggagga
taacccagat
aaaattagac

aatgcggtta

tgtttcacta
ttgagttacg
agaaagatct
cgagtggcag
gaaaacaaca
gaagaactga
aaggcaaggc
cattttatgg
ttactaggtc
tcatgggttg
gaggaggagc
catggtcttg
acggacacga
attttgaaga
gattcagatc
tacccagttg
catgttaaag
atttggccta
aagggccagc
tcgttcgceca
gaaactccaa

ggaacccctce

gcaacttcaa
aacaacaaag
ccgtttcecttg
gcacttgcgg
gtggtcagtyg
aatagaccca
gcaccttatg
aatcaacgga
gatgtgtatc
tggtttgaag
ggatctaagg
gcagcacatc
gataagtttc
cttggttcat
gaggaggaag
catggtgttg
ggtgacacta
attatgaaga

gggtcggata
taccaagttg

Crp.: 153

ccaatgataa
aacaagcatc
ctaaatccaa
aactggacgc
acaacagtac
cactcaatgt
ttggggatag
gaaaccttgt
atgtgagcgc
aagaacatca
atgactttat
accctgcaac
catcggtggce
aggcccaaga
tcaacaatct
ggcctcttat
ccggcacgcg
atccttcaga
atttcgaact
ttaatgaatt
tgaatgcaaa

tccaagtact

tagctgccat
cctttattca
gtcacctccg
ataagtacgg
gtcgagagtt
gaagtaaggc
gcccactttg
tccagatgca
aattgtggtt
aaatgacgtt
ctaacagtgg
ttacatcaac
aaggacagga
gggtcgacga
agcaggactt
atcctgatac
cgccggtggce
aagcccaaga
taagtaatct
ggccattgat

atatattatc
tgttggtttt
tcttctctet
gttctttaaa
tagtcatggt
agtgactaga
cgatgcgaag
gatctcagac
catgaagcgc
acaaaagatc
tgatcttaca
tttcatcaaa
cttaacatgg
agaattggac
ggtctttata
tgaacgtgag
attactaata
gtttcgacca
cattcctttt
gaatttggtg
ggtagacatg

tctcacccca

ttttgctttc
taatcatgcc
cctatttact
tccggettte
ggtaaaagaa
tgtcaagtac
ggttgagatg
gaaacaggca
gaaaaataag
aaatgtgata
tgaaagtgag
tgttgtgatg
gaaagtcatg
acatcgtcga
cattgatctt
cttcatcaag
cctaacatgg
agaaatagac
ggtctacctc

tgaacgcgaa

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1587

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
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acaactgagg
aacatttgga
gagagatttc
ccttttgggt
ttggtgcttg
gacatgacag
aacccacgtt
<210> 157
<211> 1632
<212> JHK
<213>
<400> 157
atggcggatt
ttgaatgctg
aaaaaaggaa
atgttagtag
gggcctgcect
cttgcaaagg
gccatgaagt
tgggttgaaa
cagaaacgtg
tcccacgcetg
aaatggttcg
tatgcaacta
gaggcagcac
ttggataaca
gtccttagtt
tcacctgagg
gaaattcagc
atccttgggg
aatcatcccg
agaaaagtgg
tcaatgcgtt
ataggtgggt
aaagacccga
cacaccaaca
cgtatgtgcecce
attcatggcect
agtgttacca
aagctctact
<210> 158
<211> 1599
<212> JHK
<213>
<400> 158
atggactact
tttgttttta

aaggcaccgc
