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IIpuBonasTcs cBeneHUss o Haxonkax Pleurotus abieticola Ha TeppUTOPUU CEBEPO-BOCTOKA €BPOINEHCKOI YacTu
Poccynu u 3amagHoro makpockiona CeBepHoro Ypaina B rpanunax Pecryomuku Komu (Poccust). P abieticola —
penkuii Bua, Bcrpedaercss B EBpone (Yexus, I[MTonbiia, @unnsuausi, Poccus), Aszumn (Boctounas Cubups,
Hanpamii Bocrok, Kuraii, Kopest) u CeBepHoii AMepuke (Ansicka). B Poccnu n3BeCTHBI HECKOIBKO MECTOHA-
xoxneHui B JleHuHrpanckoit oonactu, KpacHosipckoM u IIpumopckom Kpasix. CpaBHeHME TTOJIyYEHHBIX HYK-
JICOTUAHBIX TocenoBaTenbHocTell I'TS HecKombKIX coOpaHHBIX 00pa31oB P. abieticola ¢ nTaHHBIMU, NETIOHU-
pOBaHHBIMHU B MexXAyHapoaHyio 6a3y GenBank, mokasasno 98.2—100%-e cxonctBo ¢ obpasuamu P. abieticola u3
npyrux gacreit apeana (FOxnass Cubups, Jdanpauii Boctok, Kurait). B ctarbe mpeacraBiieHO onrcaHue IJ10-
TOBBIX TeJI, IpUBeAeHBI (poTorpaduu MUKPOCTPYKTYP, YTOUHEHBI 0COOEHHOCTU MOP(OJIOTMHU, JAIOTCSI CBeAe-
HUS O pacIpOCTPaHEHUH 1 9KOJIOTUU 3TOTO BUIIA.

Karouesnie crosa: buopazHooOpasure, HaMoHaIbHEIN ImapkK “IOreig Ba”, 0co00 oxpaHseMble IPUPOTHBIE TEP-
putopuu, [Mewopo-Mnbruckuii 3anmosequuk, Pecnyonnka Komu, Ypan, ITS
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BBEIAEHUE

Pon Pleurotus (Fr.) P. Kumm (Pleurotaceae, Agari-
cales, Basidiomycota) HacuuTbIBaeT okoJjio 30 BUIOB U
BHYTPUBUIOBBIX TAKCOHOB, TAKJKE M3BECTHBIX KaK Be-
menku (Kirk et al., 2008; Venturella et al., 2015; Li
et al., 2020). Pon o6benmHsieT BUABI C TJIEBPOTOUTHbBI-
MM TUTOHOBBIMH TeJIAMHU, Pa3BUBAIOIIMMHUCS OTUHOY-
HO WJIM TpyIIIIaMU1 Ha >XKUBOM WU MEPTBOM IpeBECUHE
JIMCTBEHHBIX, PEXXe XBOWHBIX BUIOB AcpeBbeB. Bubl
pona Pleurotus IMeIOT BaxkKHOE TIPaKTUIECKOE 3HAUE-
HHUE, MHOTHE BUOB KYJTBTUBUPYIOT 1 BEIPAIIMBAIOT B
MIPOMBIIIEHHBIX MaclITadax.

Jns repputopun Poccuu K HacTosIILeMy BpeMEHU
n3BecTHO 16 BUIOB pomna Pleurotus, B peTHOHaX eBpPO-
MeiCKOro ceBepo-BocToKa Poccru oTMeUeHOo OT ABYX
no mectyu BunoB (Bolshakov et al., 2021). Haubonee
LIMPOKOE pacripocTpaHeHue umerot Pleurotus ostrea-
tus (Jacq.) P. Kumm. u P. pulmonarius (Fr.) Quél. Ha
tepputopun Pecryosuku Komu BBISIBIEHO 4YeThipe
npencrasurens pona: P calyptratus (Lindblad ex Fr.)
Sacc., P. cornucopiae (Paulet) Rolland, P. ostreatus,
P. pulmonarius (Palamarchuk, Kirillov, 2017; Pala-
marchuk, 2020). ITmogoBEIe Te1a ITepeYnCcIeHHBIX BU-
JIOB Pa3BUBAIOTCS MPEMMYIIIECTBEHHO Ha IpEeBECUHE
muctBeHHBIX TTopoa (Knudsen, Vesterholt, 2008).
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OnHuM M3 npeacraButeneii pona Pleurotus, nno-
JIOBBIE Tejla KOTOPOTO O0pa3yloTcs Ha ApeBecHHE
XBOMHBIX IIOPOI NepeBbeB, sIBIsieTcss P. abieticola
R.H. Petersen et K.W. Hughes. ComtacHo maHHBIM
JINTEpaTyphbl, BUI JOBOJBHO penkuii. B 6a3ze maHHBIX
o 6uonormyeckomy pazHooopasuio GBIF (2023) co-
JiepKaTtcsl CBEIEHUsI TOJbKO O 39 HaxoaKax 3TOro BU-
na. P. abieticola 61 orticaH B 1997 1. Ha OCHOBaHUU
IIBYyX 00pa3lioB, COOpaHHBIX Ha Bajiexe Abies nephrole-
pis ¢ lanbHero Boctoka Poccuu (Petersen, Hughes,
1997). I1o3xe 3TOT BUI ObLT OOHAPY>XEeH Ha CEBEpPO-
3amane Poccun (JlenmHarpanckast 06:1., HiokHecBup-
ckuii 3anmoBenHuK) U B Kurae (Albertd et al., 2002).
CoBceM HegaBHO Bun ormedeH B IOxHoit Cubupu
(Malysheva et al., 2022).

B xomnexuym rpubos repoapmss MaCTNTYTA OGMOITO-
ri Komu HIT YpO PAH (SYKOf) xpaHuTcst HeCKOIb-
KO 00pasnoB pona Pleurotus, COGpaHHBLIX Ha Bajexke
Picea n Abies. Ha ocHOBaHMM MOpP(POIOTUIECKIX
MPU3HAKOB OHU OBLIM oIlpenesieHbl Kak P. abieticola.
IMpoBeneHHBII MONEKYIIPHO-TeHETUYECKUIA aHaIu3
nocienoBareabHocTet ITS (ITS1-5.8S—ITS2) man-
HBIX OOpa3lOB MOATBEPAMJI UX TAKCOHOMMUYECKYIO
MIPUHAIJIEKHOCTh. Bce HaXOOKM clelaHbl Ha Teppu-
TOPUHU CEBEPO-BOCTOKA eBpoOIIeiicKoit yacTu Poccun u
3aragHoM MakpockjioHe CeBepHoro Ypajia B rpaHU-
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nax Pecryoinmkmu Komu. B craThe mpeacTaBiieHO OIM-
CaHWE TIUIONOBBIX TeJI, YTOYHEHBI OTJIMYMNTEIILHBIC
0COOEHHOCTU MOP(dOJIOruK, MpUBEASHbI WIJIIOCTpa-
UM MHUKPOCTPYKTYp, IAIOTCS CBEICHUS O pacIpo-
CTpaHSHWH U 3KOJIOTUM 3TOTO BUIA.

MATEPHAJIBI U METO/1bI

MatepuanaoM Ijis JaHHOU CTaTbU MOCTYXXUIU 00-
pasupbl pona Pleurotus, xpaHsiiuecs B repdbapuu MH-
cruryTta omosornu Komm HII YpO PAH (SYKOf).
Bce onm ObIIM coOpaHBI B pe3yJibTaTe IMOJIEBBIX HC-
cinenoBanuit B 2002—2022 rr. B ByktbuibckoM, Tpo-
nuko-ITedopckoMm 1 CHIKTBIBOIMHCKOM p-Hax Pecriy0-
ik Komu. st MecT coopa oO6pa3iioB ONpeaeIsuin
reorpagudeckre KoopauHatel B cuctreme WGS 84.
Marepuan repOoapru3upOBaId 110 CTAHIAPTHOM METO-
nuke (Geltman, 1995; Mueller et al., 2004). Onuca-
HUE MaKpOIIPU3HAKOB IUIOJOBBIX TeJ IPOBOAWIA B
MOJIEBBIX YCIIOBMSX HA CBeXMX obOpasuax. Kamepaib-
Hble pabOTHI IO MASHTU(MUKALIMMA OOpa3loB OCYy-
LIECTBJISLIN B OTAeae (OJIOPHI U pacTUTeabHOCTH CeBe-
pa Uuctutyra omonornu Komm HLI YpO PAH. Muk-
pOCKONMYECKHE TIpU3HAKM O0a3uauoM u3ydalud C
KCIIOJIb30BaHUEM TPAIULIMOHHBIX peakKTUBOB (5%-it
p-p KOH). Pazmepsl Bcex MUKPOCTPYKTYP OlLIEHMBA-
JIMCh Ha OCHOBaHMM He MeHee 20 M3MEpeHUU IS
Kaxaoro obpasua. B onucanuu crop Ko3hGUIIMEeHT
Q ompenesieH KaK OTHOILIEHUE IJIMHBI CITOPHI K €€ 11~
pUHE, 3Be300YKOM TOMEYEHO €ro cpelHee 3HauYeHue.
MN306paxeHnst MUKpOMOP(OJIOTUYECKNX TTPU3HAKOB
noJIydeHbI I poBoit Kamepoit Moticam S12 Ha MUK-
pockore Olympus CX43 (Olympus, AnoHus).

Toranbnyto JIHK 13 BbICYILIEHHBIX 00pa31i0B Ipu-
0O0B BBIICISIIN ¢ HoMOIIbIo Hadopa “JIHK-DkcTpan-3”
(Cunton, Poccust), B COOTBETCTBUM C MHCTPYKIIASIMUA
npousBoautesisi. [TormMmepasHyo LEMHYI0 peakluio
(ITLP) nmpoBoawiu B 50 MK cMecHu, coaepxKallei
10 mxn1 Screen Mix (EBporen, Poccust), 10 MKIT Kaxk-
noro npaitmepa (0.3 MxM) (EBporeH, Poccust), 18 Mk
ddH20 (ITansko, Poccus) u 2 mxin JHK-MaTpuiibt
(1—-100 =r). IMocnemoBarenpHoctu ITS aJIHK am-
MINGUIMPOBaId C MCIIOJb30BaHUEM IpaiiMepoOB
ITS-1F (5'-CTTGGTCATTTAGAGGAAGTAA-3")u
ITS-4B (5'-TCCTCCGCTATGATATGC-3"), obme-
MPUHSTHIX OJIs1 OasuauaibHbIx TpuooB (Gardes,
Bruns, 1993).

Ammmuduxkanus ITS ¢pparmeHTa BKiItodaa npe-
BapUTENIbHYIO JIEHATYpallUl0 B T€UEHUE 5 MUH TIpU
temreparype 95°C u nayee 35 LIUKIIOB, BKJIIOYAKOIIUE:
meHarypanuio 60 ¢ mpu temmneparype 95°C, oTkur
npaiimepos 30 ¢ npu remneparype 55°C 1 3710HTraLnIo
40 ¢ mpu Temrieparype 72°C, ¢ OKOHYATEJILHOM 3JI0H-
ramueii 5 MuH 1pu temrieparype 72°C. I1ponyKThI pe-
aKIMU aMIUIM(pUKALIMM pa3fesyii MEeTOIOM 3JIeK-
tpodopesa B 1.3%-m araposnom resie B 1 X TAE (tpu-
areraTHOM) Oy epHOM p-pe ¢ OPOMUCTHIM STUINEM,
JUTS. BU3yasIM3aluy MCTIOIb30BaId TPaHCUJUTIOMUHA-
top UVT-1 (buokoM, MockBa). B kauecTBe Mmapkepa
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mmHBL pparmeHToB JHK ncnonp3zosanu 100 bp Lad-
der DNA marker (100 bp—1000 bp) (EBporen, Poc-
cus). J1J1s1 OYUCTKU TTOJyYeHHOTO MPOAYKTa peaKkiuu
amMrungukanuy ucroab3oBain Hadbop ColGen (CuH-
toi1, Poccust). Konnenrpanuio JIHK u ITIHP npoxyk-
TOB U3Mepsuin Ha dayopumerpe Qubit 3 (Invitrogen,
CIIA). CekBeHMpOBaHME IPOBOINIOCH C UCIIOIb30-
BaHueM HaOopa peareHToB ABI Prism BigDye Termi-
nator v. 3.1 Ha npubope “Hanodop 05” (Cuntomn,
Poccus).

HyxiieoTuaHble TOCAeI0BaTEIbHOCTU BBIPABHU-
BaJIU C MoMoIibio oHnaiiH-ceppuca MAFFT version 7
(Katoh et al., 2019) u pemakTUpOBaIY BpyIHYIO B IIPO-
rpamMmMmHoOM makere Mega 7.0 (Kumar et al., 2016). ®u-
JIOTEHETUYECKOE IePeBO ObUIO MOCTPOSCHO B TOM XKe
MaKeTe NporpaMM METOOOM MaKCUMAaIbHOTO IIPaBIO-
nogooust (ML) ¢ ucrmonb3oBaHueM moneiau Tamura-
Nei (Tamura, Nei, 1993) ¢ pacueTomM OyTCTpeIn-Inoi-
nepxxek y310B BeTBaeHu: (1000 perumnkanuii). Kimagbr
CUMTAJIUCH JOCTOBEPHO HE3aBUCUMBIMU 3BOJIIOLOH -
HBIMU JIMHUSIMU, €CJIM OyTCTpen-3HAaYeHUSI COCTaB-
s 260%. TlomyyeHHbIE B pe3yiabTraTe padboT HyK-
JICOTUIHBIE IMOCIeN0BATEIbHOCTH ObLIN IETTOHUPOBA-
HEBI B MexXayHapoaHyto 6a3y GenBank nom HomepaMmu
OP821377—0P821380. B kauecTtBe CpaBHUTEIBHOIO
Marepuajia ObLIM HCIIOJb30BaHbl OOIIEAOCTYITHBIC
ITS nocienoBaTeabHOCTH BUAOB ponaa Pleurotus, B3s1-
ThIe M3 MeXmyHapomHoit 6a3el GenBank (ta6m. 1). B
KadyeCcTBEe BHEIIHEM TPYIIbl UCITOJb30BaJIU MTOCIEA0-
BarenbHOCTU Hohenbuehelia auriscalpium (Maire)
Singer (Liu et al., 2016; Li et al., 2020).

MonekyasipHO-TeHETUYECKUE HCCAEIOBaHUST TPO-
BOIIWIM C UCITOIb30BaHueM obopymoBanus LIKIT “Mo-
nexyisipHast ononoruss” MHctutyTa 6monornu Komm
HII YpO PAH.

PE3VJIBTATBI

Mopdoaoruyeckoe onucaHue U repoapHas
JOKYMEHTALHS

Pleurotus abieticola R.H. Petersen et K.W. Hughes, My-
cologia 89 (1): 175, 1997 (puc. 1, 2).

ITmonoBoe Teno mieBpotomaHoro tvma. Hrsgmnka 4—8 cm
B IMaM., YXOBMIIHasI, JJOTIaCTHAasI, CHavYaJIa BBITyKJIasl, C TT0-
IIOTHYTBIM KpaeM, 3aTeM Mo4Tu pacrpoctepTas. [ToBepx-
HOCTb IIUISINKU TJafKasi, TurpocdaHHasi, MHOTIA MO Kparo
cJIerKa paavaibHO-TIoocaTas, cepasl, CepoBaTO-KOpUIHEe-
Bas, Toacoxinas — 6exeBas, MatoBas. [lnacTuHku HU36e-
ralole Ha HOXKy, 6enbie. Hoxka akcueHTpuueckasi Wi
0OKOBas1, KOpOTKasl, MTHOIIA IIOYTHU peaynupoBaHHas, 0.7—
1 cm pn., 0.5—1 cMm Tou., 6eas.

baszunuu gyetsipexcropoBsie, 25—40 X (5)5.5—7.5 MM,
y3ko0yaaBoBuIHbIe. Criopbl (6.5)7.5—12(12.6) X 3—5(5.5) MM,
LIWIMHAPUYECKUE, CPEIHMIA pa3Mep criop 9.6 X 4.1 mxm, Q =
=1.8—3(3.4) (Q* = 2.3). Xeln1oUUCTUIBl UWIXHIPUYEC-
CKue, BepeTeHOBUIHbIE, OyJIaBOBUIHBIC, IPEUMYIIIECTBEH-
HO CEeNTUPOBaHHBIE, BEPXHSIS KJIETKAa MHOTIA OYJIaBOBUIHO
paciiMpeHa, BepeTeHOBUIHAS WIM C HEMHOTO 3ay>KeHHOM
BepumHoi, (18)22—60(65) x (4)5—10(18) mxm. IlmeBporm-
CTHUIBI OTCYTCTBYIOT. TpaMa IIacTUHOK MOHOMUTHYECKASI,
COCTOUT M3 HEPAaBHOMEPHO IIeperuIeTeHHBIX, OoJyiee WiIu
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HaunmeHnoBaHue TakcoHa Howmep CHKI;??;‘ B GenBank I'epOapHbIili HOMEp oOpa3ua MecTto cb6opa ob6pas3na
Pleurotus abieticola OP821377 SYKOf 4243 Poccus: Komu
“ OP821378 SYKOf 2604 Poccus: Komu
“«” OP821379 SYKOf 2971 Poccust: Komu
“©” OP821380 SYKOf 411 Poccust: Komu
“«” MG720573 LE-BIN 3551 Poccus: Boct. CasiHbl
“«” KP771695 HKAS 46100 Kuraii: Tuber
“© 7 KP771697 HKAS 45570 Kwuraii: CeiuyaHb
“«o» U59326 TENN 52358 Poccus: ITpuMopckuii Kpait
“« o AY450348 TENN 52359 Poccus: Ilpumopckuit kpaii
“© 7 KP771696 HKAS 45720 Kwuraii: Tuder
“«o”» MN546040 HKAS 89541 Kuwuraii: I'anccy
“«” MN546039 HKAS 89521 Kuraii: CeluyaHb
“© MK209085 3509 Kuraii
“«o» AF345656 TENN 58284 Poccust: Jlenunrpanckas o6i1.
P. eryngii LC713435 — Anonus
“© OL687127 ATCC 90797 —
P. ostreatus LC149608 B2SN043 Heman
©” ON561413 PULO00031410 CIIA: MnanaHa
“«o” MT778806 NSK 1014412 Poccust: HoBocnbupcek
“«o” ON869370 NSK 1017137 Poccust: HoBocubupck
“©” MT778817 NSK 1014416 Poccusi: HoBocubupck
“© MT778826 NSK 1014430 Poccus: Anraii
P. pulmonarius KU612947 CCMSSC00500 I'peuus
“© 7 MT437071 MO 284485 CIIA: ApusoHa
“©” AY696299 HMA S76672 Kuraii
“ MN546036 HKA S56524 T'epmanmst
Hohenbuehelia auriscalpium | KT388023 WU 19457 ABcTpus

HpI/IMC‘{aHHCZ TTOJTY>KMUPHBIM LHpI/I(I)TOM BbIZICJICHBI HOMEpPa HOBBLIX ICIMTOHUPOBAaHHbBIX HOCHCHOBaTCHLHOCTCﬁ, TTIOJIYYEHHBIX B paMKaX JaH-

HOro uccjieaoBaHMs.

MeHee TOHKOCTEHHBIX THIMHOBBIX TU®d. [Tunennemmuc —
KyTHUC.

NzyyenHsle oOpasunl: Poccusi, Pecnybiuka Kowmw,
Bykrbutbckuii p-H, HauMoHaAbHBIM n1apK “FOreio Ba”, 6ac-
ceiH HmkHero TeueHus p. Llyrop, p-H HuskHKUX BOpOT, Jie-
BBII Geper, 1.5 KM BBepX IO peke oT BopoT, 64.215039° c.1.,
58.000114° B.11., MUXTOBO-EJIOBBIN 3€JICHOMOIIHBI Jiec, Ha
Bajiexe enu, coop. M.A. Ilamamapuyk, [1.B. Kupumios,
15.08.2016 (SYKOf 2575), paHee onmyOJIMKOBaH Kak P. ost-
reatus (Palamarchuk, Kirillov, 2018); Tam xe, 64.21347° c.u1.,
57.96326° B.I., €10BO-NTUXTOBBIN 3€JIEHOMOIIIHBIN Jiec, Ha
Bajiexe eau, coop. M.A. ITanamapuyk, 12.08.2016 (SYKOf
2604, GenBank OP821378); 6Gacceith p. Ilomuepem,
okpecTHOCTH . OpJioBKa, 63.926747° c.u1., 57.905418° B.1.,
IMUXTOBO-EJIOBbIN 3€JICHOMOIIHBII JileC, Ha BaJieXe eJIU,
cobp. M.A. Tlanamapuyk, 19.08.2017 (SYKOf 4040). —
Tpounko-Iledopckuii p-H, [ledopo-Mnbruckuii 3amosen-
Huk, xpeber Iloscoseiii Kamenn, umcrok p. Iledopa,
62.222512° c.u1., 59.400031° B.1., MUXTOBO-EJI0BO-0epe30-
BBII pa3HOTPaABHBLIM Jiec, Ha Bajiexe eu, coop. M.A. Ilana-

MUKOJIOTHUA U PUTOMATOJIOIUA  tom 57  Ne
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Mapuyk, 05.08.2018 (SYKOf 2971, GenBank OP821379);
xpebeT AHbIMynyHep, OKPECTHOCTU CTallMOHAapa 3aIrioBe/-
HUKa, 62.083528° c.u1., 59.092407° B.4., €JIOBO-ITMXTOBbI1
MMarnopoOTHUKOBO-PAa3HOTPABHBIN Jiec, Ha €JOBOM ITHE,
coop. M.A. ITanamapuyk, 28.08.2010 (SYKOf 4243, Gen-
Bank OPS821377); 6 kM BBepx 1o p. Iledopa oT KOpmoHa
exum-ITedyopckuii, oKpeCTHOCTU cTallMoHapa I'apeBka
JleBoGepexHas, 62.060902° c.u., 58.467800° B.4., eIbHUK
YepHUYHO-3eJICHOMOIIIHBII, Ha CTBOJIe e, coop. M.A. Ila-
snamapuyk, 14.08.2002 (SYKOf 411, GenBank OP821380),
paHee onyoiukoBaH Kak P. ostreatus (Palamarchuk, 2009);
okpecTHOCTH TToc. dKina, 61.825076° c.1i1., 56.843226° B.1.,
eJbHUK YEepHUYHO-3€J€HOMOIIHbIN, Ha BajieXe THMXTHI,
co6p. M.A. TMamamapuyk, 24.06.2002 (SYKOf 4332). —
CBIKTBIBIMHCKUI p-H, 0acceiiH pydybsl YOIIIOp, OKPECTHO-
ctu Mecreuka CoxkosoBka, 61.538775° c.ur., 50.602253° B.1.,
eTbHUK YePHUIHO-3€JIEHOMOIITHBIM, Ha BaJiexXe e, coop.
M.A. IManamapuyk, 05.10.2022 (SYKOf 4315).

2023



412 ITAJTAMAPYYK u np.

" | N
I Xa’., k
/ - a0 ~~% .
k (B8 vk - ~ 4
% N -{l, v .
LS N\ \ . .
. o CANNLS » .
~ ¥ AR e ~
i P ' - ‘_\ ~‘\: j\";:,‘ ¥ i
\ ¢ » 4 ' ' N
. -'. - ‘, 9" —-\‘ 3 &)
x 4, (432 HORGCT < s
£ O s ,\_/ \ 9 /\ S 4
e - . = - 3 N s & -
. " Ny Y »
(a) & - 0 R S AL OIS
FE ¢
¢ o
Ao
J-.\:f:»_;“‘ ¢ £ %
o L0 % e
L/ \ ] o
L7 (A ve ¥ Voo »
lf : e AR A AN
- Foe A v | #
’ ‘. 4 [ 1 "_
R INE S L had g Y £ B
(B) TS, . V2D ALl er=m (1) ; j: J

Puc. 2. Mukpoctpykrypa Pleurotus abieticola: a—B — xeitnoructunsl (a — SYKOf2971,6 — SYKOf411, B — SYKOf4243), r — criopbt

(SYKOf4332). Macmra6d — 10 MKM.

DKOJIOTHS U pacTpocTPaHeHHe

CortacHoO JaHHBIM JIMTEPATYPBI, BUIl BCTPEYAETCS
B XBOWHBIX U CMEIIIaHHBIX JIeCcax, Ha BaJIEXKHBIX CTBO-
Jlax Picea v Abies, TOJBKO OIUH pa3 cOOpaH Mpearo-
JioxuteabHo Ha Alnus wnu Salix (Petersen, Hughes,
1997; Alberto et al., 2002; Liu et al., 2015). Bce Hamm
Haxonku P. abieticola Ha teppuropun PecryGianku
Komu 611 cnenaHbl B XBOMHBIX Jiecax 3eJIEHOMOII-
HOTO M TPaBSIHOTO TUIIOB, Ha Bajexe U MHIX Picea n
Abies.

MUKOJIOI'A U ®PUTOIIATOJIOTUA

Bun Bctpeuaercs B EBpome (Yexusi, [lonblia,
Ddunnauous, Poccus), Asuu (Bocrounas Cubupsb,
Hanpauit Boctok, Kurait, Kopest) u CeB. AMepuke
(Ansacka) (Petersen, Hughes, 1997; Albert6 et al.,
2002; Liu et al., 2015; Li et al., 2020; Malysheva et al.,
2022; GBIF, 2023) (puc. 3). B Poccuu n3BecTHHI Ha-
xonku u3 JleHuHrpaackoit 0671. (HukHecBUpckuii 3a-
noBenHUK) (Alberto et al., 2002), KpacHosipckoro Kpast
(Casgno-IllymeHckuii 3artoBenHuk) (Malysheva et al.,
2022) u Ilpumopckoro kpas (CUXOT3-AJUHCKUi
ouocdepnblit 3anoBenHuK) (Petersen, Hughes, 1997).
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Puc. 3. Pactipoctpanenue Pleurotus abieticola. 3HakoM Kpyra OTMEUEHBI JIMTEPaTypHbIE TaHHbIC, 3HAKOM TPEYroJIbHUKA — HOBBIC

JaHHBbIC, IIPEACTAaBJICHHBIC B HACTOAIIEM UCCIICIOBAaHNHA.

dunoreneTnyecKuii aHAIN3

B pesynpraTte puaoreHeTMUECKOTO aHaIMu3a, Ipo-
BEJIECHHOTO Ha OCHOBAaHUM CPaBHEHUS HYKJICOTUIHBIX
nociienoBatenbHocTeit ITS, monydeHHBIX U3 YeThIpex
obpasuoB u3 Pecnnyonukum Komu m 22 mocrnemosa-
TeJIbHOCTEIl OJIM3KMX K HUM BUIOB popa Pleurotus,
moJrygdeHHBIX 13 0a3bl GenBank, mocTtpoeHo duiore-
HeTtuyeckoe nepeso (puc. 4). Ha ¢unorpamme xopo-
mo auddepeHIUPYIOTCS YeThIpe OOJIbIIMX KJIadbl,
COOTBETCTBYIOIIME BUOaM pona Pleurotus: P. abietico-
la, P. ostreatus, P. eryngiinu P. pulmonarius (puc. 4). 9tu
KJIaAbl MMEIOT BBLICOKHME 3HadeHMsI OyTCTpeIl-Ioj-
Jepkku (> 60%) n 0O0beIUHSIOT MOCIEIOBATEILHO-
CTU 00pa3L0B, UNEHTU(DULMPOBAHHBIX KaK OIUH BU/L.
Bce nonryaeHHBIe HaMu rTociegoBaTeIbHOCTH I'TS 00-
pasuoB P. abieticola n3 Pecnnyonuku Komu Bounm B
KJ1agy, oObeAUHSIONIYIO 00pa31bl P. abieticola 3 npy-
rUx 4yacTeit apeasa, YTO MO3BOJISET C JOCTOBEPHOCTBIO
OTHECTH aHaAJIU3UpPyeMble 00pa3lbl K 3TOMY BHUIY.

CpaBHUTENbHBIN aHAJIN3 COOTBETCTBUSI C TIOMOILIBIO
uHnctpymeHTta BLAST (https://blast.ncbi.nlm.nih.gov)
noKaszay Hanbospinee cxonctBo (99.9—100%) moce-
noBatenbHocTell ITS obpasuoB P. abieticola u3 Pec-
nyonuku Komu ¢ obpasuom P. abieticola AY450348
(TENN 52359) ¢ HanbHero Boctoka Poccuun, koto-
pBIi1 ObLI yKa3aH B Ka4eCTBE MapaTuIia, a Takxke ¢ 00-
pasnom KP771696 (HKAS 45720) n3 Kwurasa. Yyts
MeHbIIee cxoncTBo (98.2—99.5%) orMedeHo ¢ obpas-
oM MG720573 (LE-BIN 3551) u3 HOxHoit Cubupu
(Ta6i. 2). Takum o6pa3oM, BEICOKMII IPOLECHT UACH-
myHocT ITS mocnenoBarenbHOCTEN TakKe MOMd-
TBEPKIAeT MPaBUILHOCTD HAIIIETO OTIpeIeJIeHUS TaH-

MUKOJIOTHUA N ®UTOIIATOJIOTI A
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HOTO BHIA IT0 MOP(OJIOTUYECKUM TIPpU3HAKAM TIOI0-
BBIX TEJI.

OBCYXIEHUNE

BonbmmHCcTBO BUAOB poaa Pleurotus oueHb CXOMI-
HBI MeXXIy co00i1 Mopdoiornuecku. B mpupone P. ab-
ieticola MOXeT OBITh IPUHST 32 OOVH U3 IBYX IINPOKO
pacnpoCTpaHEeHHBIX TpeacTaBuTeNeit poga — P ost-
reatus unu P. pulmonarius. OqHaKo NpuypOYEHHOCTD K
JIpeBeCUHE XBOMHBIX HOPOI 1 Hajnuure nuddepeHIIm -
POBaHHBIX XCMJIOUMCTUI ITO3BOJIMT HAIEKHO OTIU-
YUTH €TO OT OPYTIMX BUIOB poaa.

HecmoTtpst Ha TO, 4TO M3y4yeHHbIE HAaMU OOpa3IIbl
MMEIOT BBICOKUIA YpOBEHb HIEHTUYHOCTU C OOJIb-
IIMHCTBOM OITyOJIMKOBAaHHBIX ITOC/IEAOBATEILHOCTEM
ITS P. abieticola, Habnoaa0TCsI HEKOTOPHIE pa3Iudus
B pa3zMepax u ¢popMe MUKPOCTPYKTYyp (Tadiu. 3). Tak,
IUTMHA criop y 00pa3noB 13 Pecrryommku Komm mmeer
OoJIBIIYIO BapuabeIbHOCTh, YeEM Y 00pa3loB U3 Ipy-
rux yacreit apeana. B ormucanuu P. abieticola ¢ Jlanb-
Hero Bocroka ykazaHbl 0ojiee KOPOTKHE CHOPHI IO
10.4 mxm (Petersen, Hughes, 1997), a st o6pa31ioB u3
Kuras — 6onee mmnaHEIE, 10 14 MmxMm (Liu et al., 2015).
Kpome Toro, BeIsIBIIEHBI pa3nmndus B (hopMe 1 pa3zMe-
pe xemnmouuctun. O6pasusl ¢ JdanpHero BocTtoka u
Kurasg mMeroT mpocThle, HECENITUPOBAHHBIC, OKPYT-
JIble, IIMPOKOOYJIAaBOBUIHBIE OO IIMJIMHAPUICCKUX
xeumouuctuabl, giuHoi go 35—40 mxMm (Petersen,
Hughes, 1997; Liu et al., 2015). XeioumucTUIbl 00-
pasnoB 13 KOxnao0it CnOupu OYTHIIKOBUIHBIE IO TI0-
YTU HWJIMHIPUYECKUX, CO CJIeTKa CyXKalollelcs: Bep-
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94/89 ]

94/96 |

61/66

0.02

1

ITAJTAMAPYYK u np.

O AY450348 - Pleurotus abieticola (Poccust: TTpuMopcKuii Kpait)
O KP771696 - P. abieticola (Kuraii: Tuber)
@ OP821377 - P. abieticola (Poccusi: Komn)
@ OP821378 - P. abieticola (Poccusi: Komu)
O KP771697 - P. abieticola (Kutaii: CbluyaHb)
O KP771695 - P. abieticola (Kuraii: Tuber)
I @ OP821380 - P. abieticola (Poccus: Komu)
O MG720573 - P. abieticola (Poccus: Boct. CasiHbI)
— O U59326 - P. abieticola (Poccus: ITpuMopcKuii Kpaii)
. O MN546040 - P. abieticola (Kuraii: TaHccy)
ﬂO MNS546039 - P. abieticola (Kutaii: CbluyaHb)
LO MK209085 - P. abieticola (Kurait)
® OP821379 - P. abieticola (Poccusi: Komu)
;IOAF345656 - P. abieticola (Poccusi: JleHuHrpaackasi 061actb)
O MT778826 - P. ostreatus (Poccust: Antait)
O MT778817 - P. ostreatus (Poccusi: HoBocnoupck)
O ONB869370 -P. ostreatus (Poccusi: HoBocuGupck)
O MT778806 - P. ostreatus (Poccusi: HoBocuGupck)
O LC149608 - P. ostreatus (Henaun)
O ON561413 - P. ostreatus (CILIA: UnaunaHa)

99/100

O MT437071 - P. pulmonarius (CILIA: ApuszoHa)

— O MIN546036 - P. pulmonarius (TepmaHust)

62/70 L. O AY696299 - P. pulmonarius (Kurait)

O KU612947 - P. pulmonarius (Tpeuust)

OKI'388023 Hohenbuehelia auriscalpium (ABctpusi)

OL687127 - P. eryngii (ATCC 90797)
LC713435 - P. eryngii (SInonust)

Puc. 4. Pe3ynbTaThl (hrIoreHeTUUECKOro aHaliK3a mociaenoBareabHocTeil ITS o6pasios npenacraButeseii poaa Pleurotus. 3Hade-
Hust OyTcTpen-nomanepxxku (BS > 60%) yka3aHbl clieBa OT BeTBeM (huiorpaMMBbl, TOCTPOEHHON METOIOM MaKCHMAaJIbHOTO TTPaBIo0-
noao6ust. [TomykupHbIM IIPUdTOM BbLIEIeHBI 06pa3iibl rosotuna (U59326) v napatumna (AY450348). 3a1uThiMU METKAMU BbIZC-
JICHBI TTOC/IeI0BATEILHOCTH, TTOJIyYeHHbIE B HACTOSIIIIEM MCCIIeTIOBAHUH.

IIIMHOW W OOBIYHO C MEeperopoakaMu. Y U3yYeHHBIX
Hamu o6pas3noB u3 Pecnybiuku Komu popma xeiisno-
LUCTUI HanbOoJiee cxogHa ¢ obpasuamu u3 Cubupu,
XOTs IJTMHA BapbhUpyeT OoJjiee IMMPOKO, MO 65 MKM.
Takum oOpaszoMm, mpoLeHT uaeHTudyHocTu ITS usy-
YeHHBIX HaMM 00pa3110B HanboJiee BBICOKUIA ¢ 00pa3-

mamu ¢ JdanwbHero Bocroka m Kutas (99.4—100%),
yeM ¢ obpasuamu u3 FOxuHoit Cubupu (98.2—99.5%),
a HanOoJIbIIIee CXOICTBO B MUKPOITpU3HAKax, HAa000-
poT, oTMedeHo ¢ obOpasuamm u3 HOxHoit Cubupm.
Bo3MoxHO, Takie IUPOKKE Npeaeibl BADLUPOBAHMUS
JUTMHBL U IMAPUHBI CITOP Y XEMIOLMCTUI N3YYEHHBIX

Tabmuna 2. PesynbTaThl cpaBHEHUS MOJIy4eHHBIX TTocienoBaTenbHocTeil I'TS o6pasuoB Pleurotus abieticola c Hanbonee cxom-
HBIMU MOCJIeI0BaTEIbHOCTSIMU, AEMOHUPOBAaHHBIMHI B MeXXKnyHapoaHoii 6aze GenBank (airoputm cpaBHeHuss — BLASTn)

Kon Howmep Jnuna CxoncTBo nocienoBareabHocTeil, %
CHUKBCHCa B o6pasiia Takcon/cTpana  |cuKBeHCa,| (P8§21377 OP821378 OP821379 OP821380
GenBank T.H 747bp 783bp 801bp 747bp
AY450348, |TENN 52359 | P. abieticola/Poccus: 1549 100% 100% 99.35% 99.86%
paratypus (6554) HansHuit Boctok (762/762) (762/762) (769/774) (737/738)
Tuber (630/630) (630/630) (626/630) (629/630)
FOxHast CUbMpHb (756/772) (749/753) (761/775) (733/738)

HpI/IMe‘IaHI/IeI TIOJIY>KMPHBIM IHpI/ICbTOM BbIICJICHBI U3YYa€MbIC HYKJICOTUAHBIC ITOCJICAOBATCIIBHOCTU 06[)3.3].[OB us3 PCCHy6HI/IKI/I Komn.

MUKOJIOI'A U ®PUTOIIATOJIOTUA
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Ta6muna 3. Pazmepsl 1 ¢hopmMa MUKPOCTPYKTYp 6asunuoM Pleurotus abieticola n3 pa3HbIX MecT cOopa

Mecto cbopa 06pa3ioB (ImyOImKaIus)
MpusHak Poccus, Pecrryonuka Komu | Poccusa, KpacHosipckuii Kpait HpHM}:)(;)((:;I;I/I?‘/'; kpaii Kwrait
(maHHOE McCclIenOBaHNE) (Malysheva et al., 2022) (Petersen, Hughes, 1997) (Liu et al., 2015)
Pasmep 6a3u- 25—40 % (5)5.5-7.5 30.8—40.4 x 6.9—8.0 23-30 x 7—10 27—40 x 5.5-8.5
U, MKM
JinHa crop, (6.5)7.5—12(12.6) (9)10.3—11.6(11.9) (8)8.8—10.4 (8)8.5—13(14)
MKM
LIupuHa criop, 3-5(5.5) 4.3-5.1 4-4.38 4—-5(5.5)
MKM
Pasmep xeitsio- (18)22—60(65) % 30—47.2 x (6.1)9.1—10.4(15.8) 27—35 %X 12.5—15.3 15—40 x 5—14
LMCTHL, MKM (4)5—-10(18)
dopma xeitno- | 0OBIYHO CENTUPOBAHHBIC, | OOBIYHO CENTUPOBAHHEIE, IIMPOKOOYIaBOBUIHLIE | OT IIMPOKOOYIABO-
LUCTUL BEpPETEHOBUIHbBIE, Oyla-| BepeTEeHOBUAHbIE, OYThLI- JIO OKPYTJIBIX BUIIHBIX /10 Y3KO-
BOBUJIHBIE, IWJIMHAPU- KOBUIHbBIE 10 TTIOYTU Oy/1aBOBUIHBIX U
yeckKue HAJIVMHIPUYECKUX C 320CT- TOYTH LIUJIUH-
PEHHOI1 BEepLIMHO JIPUYECKHX

00pa31oB TIOHOBEIX Ten P. abieticola CBSI3aHBI C TEO-
rpadunyeckoit nuddepeHaleit Npru3HaKOB BUIA B
rpaHmiax apeaia — reppuropuu Pecryoanku Komm,
HamsHero BocTtoka Poccnm 1 Kuras pa3neneHsl 3Ha-
YUTEJIbHBIMU paccTostHusIMU. Kpome Toro, Ha pasiu-
yus B pa3Mepax, BO3MOXKHO, ITOBIUSI U pa3Mep BbI-
OOpKM — B JaHHOM MCCJIEIOBAHMNM OBIJIO TIPOMEPEHO
OoJiblllee YMcIo 0Opas3loB, YeM 3TO ObUIO CIEJaHO B
OoJiee paHHUX ITyOJIMKALIMSIX.

BonbmmBacTBO Haxonok P. abieticola Ha TeppUTO-
pun Poccum oTHOCSATCS K asmarckoii yactu (FOxkHas
Cubups, Janpauii Boctok) (Petersen, Hughes, 1997;
Malysheva et al., 2022). B eBponeiickoit yactu Poc-
CUM Ha JAaHHBI MOMEHT 3aJ0KYMEHTUpPOBaHA JUIIb
onHa Haxonka B HuxHecBupckom 3anoBenHuke (Jle-
HuUHTpanckas o6i.) (Albertd et al., 2002). Hamu Ha
tepputopnn Pecniyonmkm KomMm oTMedeHO BOCEMBb
HaxogokK Buaa (puc. 3). IlllecTs HaXogOK caejaHO B
MIPEArophsx X Topax 3amamaHoro MakpockioHa Cesep-
Horo Ypaia, B 0acceifte pex Llyrop, ITomuepem, Ile-
yopa, Ha TEPPUTOPUU ABYX 0COOO OXpaHsSIeMBIX IIPU-
ponHbIX Tepputopuii Iledwopo-Mnerackoro 3anoBen-
HMKa W HauuoHaiabHoro mapka “HOreim Ba”. Bce
3K3EMIUISIPBI ObUI COOpaHbI B TOPHBIX U IPEATOPHBIX
XBOIMHBIX Jiecax, Ha Bajiexe Picea obovata. B paBHUH-
HoM yactu Pecryommku KoMy BBISIBJIEHBI IBE HAXO. -
KM: OfHa B paBHMHHON 4actu Iledyopo-Mibrackoro
3aIl0BEIHMKA, B OKPECTHOCTSIX Ioc. fKia, B XBOi-
HOM Jiecy Ha Bajexe Abies sibirica; BTopast B OKPeCT-
HOCTSX I. CBIKTBIBKAp, B €JIbHUKE YePHUUYHO-3€JICHO-
MOIITHOM, Ha Banexe Picea obovata. MOXHO TIpeaIio-
JIOXUTB, uTO Pleurotus abieticola TipenmioanTaeT TOpHBIC
U IIpeAropHEIE jleca U pexXe BCTpedaeTcsl Ha paBHUHE.
DTO IOATBEPXKIAIOT U JaHHEIE Ipyrux aBTopoB (Pe-
tersen, Hughes, 1997; Alberté et al., 2002; Malysheva
et al., 2022).

MUKOJIOTUA YU OUTOIIATOJOI'UA
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Taknm ob6pazom, Haxonku P. abieticola Ha TpaHU1Ie
EBponbl 1 A3uM 3a0OJHSIOT OOIIMPHBIN IIpoden
MEXIy €BpPONEMCKOM M a3uaTCKOM 4YacTbhiO apealia
storo Buaa. Panee E.O. Albertd ¢ coaBropamu (2002)
npearnoaaraiu, 4To JaHHBII BUI MOXET OOUTATh B CE-
BepHoit CkaHnuHaBuu, ceBepHo Simonuu u Ha Kam-
yaTke. B ¢BsI3M ¢ HOBBIMUY TaHHBIMY O PacpOCTpaHe-
HUM, BOBMOXHO, P. abieticola MoXeT BCTpeuyaThCsl Ha-
MHOTO III1pe B eBporieiickoit yactu Poccr u B Cubupu.

PaboTta BhIloIHEHA B paMKax rocyl1apCTBEHHOTO
3aganusi MHctutyta 6uosorun Komu HI YpO PAH
“QO11eHKa 9KOJIOTO-IIEHOTUYECKOTO, BUIOBOTO M TTO-
MYJISIIAOHHOTO Pa3HOOOpa3usl pacTUTEIbHOIO MUpa
KJTFOUEBBIX 0CO00 OXpaHSIEeMBbIX IIPUPOIHBIX TEPPUTO-
puii Peciiy6anku Komu” Ne 122040600026-9.
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New Data on Distribution of Pleurotus abieticola
(Pleurotaceae, Agaricales, Basidiomycota) in Russia

M. A. Palamarchuk+*, D. V. Kirillov~*, and D. M. Shadrin*##

¢[nstitute of Biology of Komi Science Centre of the Ural Branch of the Russian Academy of Sciences, Syktyvkar, Russia
*e-mail: palamarchuk@ib.komisc.ru
#e-mail: kirdimka@mail.ru

##%o_mail: shdimas@yandex.ru

Here, we present information about the findings of Pleurotus abieticola in the territory of the northeast of the
European part of Russia and the western macroslope of the Northern Urals within the borders of the Komi Re-
public (Russia). P. abieticola is a rare species found in Europe (Czech Republic, Finland, Poland, Russia), Asia
(China, Eastern Siberia, Far East, Korea) and North America (Alaska). In Russia, several locations are known
in the Leningrad Region, Krasnoyarsk and Primorye Territories. Comparison of the ITS nucleotide sequences
of several collected specimens of P. abieticola with the data deposited in the GenBank database showed 98.2—
100% similarity with P. abieticola specimens from other parts of the range (Southern Siberia, Far East, China).
The article presents a description of basidiomata, photographs of microstructures, clarified features of morpho-
logy, and provides information on the distribution and ecology of this species.

Keywords: biodiversity, ITS, Komi Republic, Pechoro-Ilychsky Reserve, protected areas, Ural, Yugyd va Na-

tional Park

MUKOJIOI'A U ®PUTOIIATOJIOTUA

oM 57 Ne 6 2023




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Photoshop 5 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        14.173230
        14.173230
        14.173230
        14.173230
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


