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,II;PO)K.)K.ll B BEqHQMEP3JlbIX OTJIO)K.EHM.sIX CMEMPM 
II03,II;HEIIJIMOIJ;EHOBOrO-PAHHEIIJIEMCTOIJ;EHOBOro B03PACTA 

B. B. ,il;MttTptteB, ,n:. A. rttJIH'IHHCKHH*, P. H. Cl>ai13yT.!1,HHOBa, 
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lfl.tcmumym 6uoxuMuu u ¢u3uo11ozuu MUKpoopza1-tU3MOl3 PAH, 142292, MocKol3c1ca51 0611., z. flyw,u1-t0, Poccu5! 
* Jflicmumym no<tGOl3eae1-tu5! u ¢omocu1-tme3a PAH, 142292, Moc1co13c1ca51 0611., z. flyw,u1-to, PoccuR 

)K113Hecnoco6Hbie ¢opMbl J:IPOllOKeH 6hIJll1 HaH):leHbl B 3Hal!l1TeJlbHbIX KOJ111qecrnax (AO 9 Tb!C. KOJIOH11H 
o6pa3yJOll\11X e):l11H11u a 1 r cyxoro rpy1ua) B Mep3JJbIX OTJJO)l(eH11>Ix cenepo-BOCTOKa C11611p11 n03AHerrn11oueHO
eoro-paHHenneticrnueHoaoro ao3pacrn . Bh1AeJ1eHHh1e rnTaMMhI APO)l()l(eH OTHeceHhl K TpeM POAaM: Cryptococcus, 
Rhodotorula 11 Sporobolomyces. Caoticrna ABYX WTaMMOB coorneTcrnonan11 coapeMeHHhlM BH):laM Cryptococcus 
albidus (Saito) Skinner 11 Sporobolomyces roseus Kluyver et. van Niel. llfraMMbI APO>K)l(eti, OTHeceHHhie K POAY 
Rhodotorula, 6n113K11 K npe):lcrnn11Tem1M BHJ:IOB Rh. muscorum, Rh. fragariae 11 Rh. graminis, HO orn11qan11cb OT 
H11x no p>IJW TaKco1-10M11qec1<11x rrp1131-1a1<oe. MeTOAOM A11¢¢epet1u11aJ1hHOH 1130TepM11qec1<oti 1<anop11MeTp1111 
o6Hapy)l(eHa 6onee nh1C0Ka>I cjJ11311onor11qec1<a>I aKTl1BHOCTb APO)l()l(eti, BhIAeneHHhIX 113 Mep3JJOTh1, no cpam1eH11JO 
c l1X conpeMeHHblM11 Tl1nOBblMl1 II1TaMMaMl1. 

!{pmrorcu, Ge<t1-ta5! Mep311oma, u,umo-cf;u3uo11ozu<tec1Ca5! arcmuGliOCmb 

YEASTS IN LATE PLIOCENE-EARLY PLEISTOCENE SIBERIAN PERMAFROST 

V. V. Dmitriev, D. A. Gilichinsky*, R. N. Faizutdinova, N. V. Ostroumova*, V. I. Golubev, V. I. Duda 

I nstitute of Biochemistry and Physiology of Microorganisms of the RAS, 142292, Pushchino, Moscow Region, Russia 
* Institute of Soil Science and Photosynthesis of the RAS, 142292, Pushchino, Moscow Region, Russia 

Appreciable (up to 9 thousand colony-forming units per 1 g absolutely dry ground) quantities of yeast were 
found in late Pliocene-early Pleistocene Siberian permafrost. The established yeast strains were attributed to three 
genera: Cryptococcus, Rhodotorula and Sporobolomyces. In their properties, two strains corresponded to species 
Cryptococcus albidus (Saito) Skinner and Sporobolomyces roseus Kluyver et. van Niel. Strains attributed to the 
genus Rhodotorula were similar to representatives of the species Rh. muscorum, Rh. fragariae and Rh. graminis. 
The method of differential isothermal calorimetry revealed a higher physiological activity of yeast isolated from 
permafrost compared to their modern relatives. 

Yeast, permafrost, cyto-physiological activity 

BBE,il;EHIIE 

B JIHTepaType ttMeIDTC5I AOCTOBepHbie ):(aHHhie 

0 ):(JIHTeJibHOM coxpaHeHHH )KH3Hecrroco6HhIX MHK

po6HbIX KJieTOK B HeKOTOpbIX KpHoreHHhIX o6pa3o

BaHH5IX: Jih):(hI, se1rnoMep3Jib1e rpyHThI H rrorpe6eH

Hhre B HHX IIO'IBhl [A6bl300 U 8p., 1993; X.!le6HWCO

aa U 8p., 1990 ] , qHCJieHHOCTh KOTOphlX ):(OCTMraeT 

3HaqHTeJibHhIX BeJIM'IMH [3aHCUHU,eO ll 8p., 1990 ]. 
CocTaB MMKpoopraHH3MOB sechMa pa3Hoo6pa3eH: OT 

HecnopoHOCHhrx M crropoo6pa3yromwx 6aKTepttH:, 

KOKKOBH):(HhIX ¢opM - ):(0 aKTHHOMMU:eTOB, APO)K

)Kett H MMU:eJIHaJihHhIX rptt60B [3aH2UHU,eO U 8p., 
1985; 1990; Gilichinsky et al., 1994 ]. CAeJiaH 

BhIBO):(, qTo B HaH6oJiee ):(peBHMX Mep3JihIX rropo):(ax 

H Jib):(aX coxpaH5IIOTC5I B )KM3Hecrroco6HOM COCT0-

5IHMM JIHIIlb rrpoKapMOTHbie MHKpoopraHM3MhI, a 

rrpe):(eJihHhIH cpoK coxpaHeHM5I )!(H3Hecrroco6HoCTM 

3yKapttoT (B qacTHOCTM, APO)!()!(eH) B 3THX ye-

JIOBH5IX COCTaBJI5IeT ThIC5IllH [A6bl300 U 8p., 
1993] - ,J:(eC5ITKH ThIC5Iq JieT [I'U.!lUlf.UHCKUU U 8p., 
1996 ]. B HaCT05Im;eH: pa6oTe rrpHB0):(5ITC5I ):(3HHhie o 

KOJIH1.1ecTBeHHOM co):(ep)!(aHHH APO)!()!(ett B Mep3JihIX 

OTJIO)!(eHH5IX B03paCTOM ):(0 3 MJIH JieT, U:HTO-cPH-

3HOJIOrw1.1eCKHX oco6eHHOCT5IX H CHCTeMaTnqecKOM 

CTaTyce BhI):(eJieHHhrx KYJihTYP· 

OB'bEKTbl II METO,il;hl IICCJIE,il;OBAHII51 

Mep3Jihre o6pa3u;hr oTo6paHhI H3 Keptta 

CKBa)!(HH c rJiy6ttH OT 50 AO 75,0 M B TYHAPOBOH 

30He KoJihIMCKOH HH3MeHHOCTH no rrpo¢HJIIO OT 

p. EoJI. XoMyc-IOp5Ix Ha 3ana):(e AO p. EoJI. KoHb

KOBa5I Ha BOCTOKe. I1.3ylleHhI HH3hl mHpOKO H3BeCT

HOH B JIHTepaType OJiepCKOH CBHTbl H II0.11,CTHJia

IDm;He ee TOMyC-5IpCKHe rreCKH. l1o):(p06Ha5I xapaK-
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TeplICTIIKa OTJIO:>KeHIIH rrplIBe,ll;eHa paHee [I'u
JlU'l.UllCKUU U 8p., 1996]. 

LJ.mr o6Hapy:>KeHII5I II BbI)J;eJieHII5I ,ll;pO:>K:>Keil 

6bIJIII 1IcrroJih30BaHhI 2 aap1IaHTa cpe,ll;: 1. CA+Il

cycJio- arap 7 ( E) + 0.1 % n1IpyaaTa HaTp1I5I (w /v), 

pH 5,0; 2 . YNB+Il-yeast nitrogen base (Difeo, 

USA) + 0,5% rJIIOK03a + 0,1% rr1Ipyaarn HaTp1I5I 

(w /v)' pH 7 ,0 (IICIIOJib30BaJiaCb KaK CIIHTeni:qecKa5I 

cpe,ll;a) . fJIIOK03Y II IIIIpyBaT HaTp1I5I CTep1IJIII30BaJIII 

OT,ll;eJibHO B repMeTII'-IHbIX qmaKoHax, 3aKpbITbIX B 

aTMoc¢epe a3oTa , II )J;o6aBJI5IJIII rrocJie pacrrJiaB

JieHII5I cpe,ll;. IllipyaaT, 3aHIIMaIOrn:IIil 11,eHTpaJibHOe 

IIOJIO:>KeHIIe B npoMe)KYTO'-IHOM MeTa6oJIII3Me II CJiy 

)Karn:IIH rrpe,ll;meCTBeHHIIKOM pa3H006pa3HbIX rrpo

.ll;YKTOB' 6bIJI ,ll;06aaJieH c u,eJiblO peaKTIIBall,IIII Me

Ta60JI1I'-IeCKHX npou,eCCOB y KJieTOK, HaXO.ll;5Irn:IIXC5I 

B 3aTopMO)KeHHOM COCT05IHIIII B ycJIOBII5IX ,ll;JIIITeJib

HOH KpHOKOHcepaau,IIII. IloceBbI 1IHKy61IpoBaJI1I rrplI 

16, 24 II 29°C. 

Li.JI5I BbI5IBJieHII5I rrpo Ka plIOTHbIX MIIKpoopra

HII3MOB IICnOJib30BaJIII KpaxMaJio- aMMHa'-IHblH 

arap - KAA [HUKUmUH u ap., 1966 ]. TeMrrepaTy

pa KYJibTHB1IpoaaH1I5I 20°C. Ilpo6h1 rpyHTa pac

THpaJIII pe31IHOBbIM rreCTIIKOM B CTeplIJibHbIX ¢ap

¢opOBbIX CTynKax, BHOCHJIII B KOJI6bI co CTeplIJibHOH 

BO,ll;OnpoBO,ll;HOH BO,ll;OH II B36aJITbIBaJIH B Te'-IeHIIe 

10 MIIH [HuKumuH u ap., 1966 ]. Ha arap1I30BaH

HbTe cpe,ll;bl BbTCeBaJIII npo6bI B pa3Be,ll;eHH5IX 1: 10 II 

1: 100 B n5ITH rroBTOpHOCT5IX. B Kal.JeCTBe KOHTPOJI5I 

rrpoBO,ll;IIJIII XOJIOCTbie rroceBbI CTepHJibHOH BO)J;Onpo

BO,ll;HOH BO,ll;bl Ha 5 qamKaX c Ka:>K,ll;OH cpe,ll;OH . 

OnbITbI rroBTOp5IJIH TPII:>K,ll;bI. 11cnoJih30BaJIII TaK:>Ke 

cnoco6 yqeTa MHKpoopraHH3MOB no o6paCTaHIIIO 

KOMO'-IKOB IICXO,ll;HblX rpyHTOB, pa3JIO)KeHHbIX Ha 

noBepxHOCTII arapH30BaHHbIX cpe,ll; no MeTo)J;y, rrpH

H5ITOMY B IIO'-IBeHHOH M1IKp061IOJIOrHH [H UKUmUH u 

ap., 1966; Memo8bl. . ., 1966 ]. Y'-IeT BblpOCIDHX 

KOJIOHIIH rrpOBO,ll;IIJIII nplI m1¢¢epeH11,HpOBaHHOM 

IIO,ll;C'-IeTe '-IIICJia KOJIOHIIH pa3JIH'-IHbIX ¢eHOTIInOB' 

IIPIIHHMa5I BO BHIIMamre IIX ¢opMy, pa3MepbI, OKpa 

CKy' KOHCHCTeHll,HIO H T. ,ll; . Li.JI5I II,ll;eHTIIcPHKall,HII 

,ll;pO)K:>Keil IICnOJib30BaJIII orrpe,ll;eJIIITeJIII ,ll;pO:>K:>Keil 

[Barnett et al., 1983; Kreger, 1984 ]. 
<l>1I3HOJIOrlI'-IeCKYIO aKTHBHOCTb ,ll;pO:>K:>Keil on

pe,ll;eJI5IJIII MeTO,ll;OM AHcPcPepeHll,IIaJibHOH II30TepMII

'-IeCKOH KaJIOpHMeTplIH BbICOKoro pa3pemeHII5I Ha 

MIIKpOKaJIOplIMeTpe ,,EIIOTeCT" (POCCH5I) . LlyBCT

BHTeJibHOCTb rrp1I6opa cocTaBJI5IeT 2,5 MBT, ,ll;Hana-

30H II3MepeHIIil 50- 5000 MBT. KaJiop1IMeTpH'-Iec

K1Itt 6JIOK COCTOIIT II3 ,ll;BYX 3KBIIBaJieHTHbIX no 

TeIIJIOcPII31I'-IeCKIIM xapaKTeplICTIIKaM KaMep (OIIbIT 

H KOHTPOJib) . PoCT KYJibTYP rrpoxo)J;HJI B cTepHJib

HbIX M1IKpOa3p1IpyeMbIX ycJIOBH5IX rrpH IIOCT05IHHOH 

TeMrrepaType, IIOMep:>KHBaeMOH BO,ll;HblM TepMOCTa

TOM c TO'-IHOCTbIO ,ll;O 0, 1 °C. B Ka'-IeCTBe perHCT

pHpyIOrn:ero rrpH6opa HCITOJib30BaJIH Logger CR 10; 
,ll;aHHbie cPHKCHpOBaJIH c '-IaCTOTOH 1 pa3 B 30 c . c 
noMorn:hIO CTaH,ll;apTHoro rrporpaMMHoro o6ecneqe

HH5I ,ll;aHHhre II3 rraM5ITII Logger CR 10 rrepeCbI

JiaJIHCb B I13BM II o6pa6aTbIBaJIHCb c noMorn:bIO 
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,ll;OCTH:>KeHH5I xopomeH: BOCIIp01I3BO,ll;HMOCTII pe3yJib

TaTOB oco6oe BHIIMaHIIe y,ll;eJI5IJIII noJIHOM H,ll;eH

TII'-IHOCTH cTapTOBbIX ycJIOBHtt IICCJie,ll;yeMbIX KYJib

TYP (TeMrrepaTypa, onTH'-Iecr<a5I IIJIOTHOCTb, o6'heM 

rroceaHoro MaTepliaJia). KoHTpOJib 3a '-IHCTOToil 

KYJihTYP rrpoBO,ll;HJIII MeTO,ll;OM ¢a3oBo-KOHTpacTHOH 

MHKpOCKOIIIIII . 

Li.JI5I 3JieKTpOHHO- MHKPOCKOIIII'-IeCKIIX IICCJie,ll;O

BaHIIH ,ll;pO:>K)KII cPHKCHpOBaJIII 2 % rJiyTapaJih,ll;e

rH,ll;OM B 0,05M KaKO,ll;HJiaTHOM 6y¢epe, pH 7 ,2, 

3aTeM B 2 % Os04 B TOM :>Ke 6y¢epe, o6e3BO:>KHBaJIH 

B 3TaHOJie, 3aJIIIBaJIII B 3IIOKCII,ll;HYIO CMOJIY 

3noH 812. y JibTpaTOHKHe cpe3bl IIOJiy'-IaJIII Ha y Jib

TpaMHKpOTOMe Ultracut E (ABcTp1I5I), KOHTpacnr

poBaJIII 11,HTpaTOM CBIIHll,a II rrpocMaTplIBaJIH B 3JieK 

TpOHHOM MIIKPOCKOIIe JEM- lOOB (5Irromrn). 

PE3YJibTATbl II OECY)J()l,EHIIE 

)KII3Hecnoco6Hhre 6aKTepHH 6hmH o6Hapy:>Ke

HbI npaKTH'-IeCKH BO BCex IICCJie,ll;OBaHHbIX 06pa311,ax 

(Ta6JI. 1). LJ.po:>K:>KH o6Hapy:>KeHbI B Tpex II3 ,ll;BeHa,ll;-

11,aTH o6pa3U,OB (B ,ll;BYX II3 '-IeTbipex CKBa:>KIIH) : B 

,ll;BYX 06pa311,ax TOMyC-5IpCKOH CBIITbI II 0,ll;HOM 06-

pa311,e OJiepCKHX OTJIO:>KeHIIH Ha my6HHax 50, 60 J1 

62,2 M . 11x l.JIICJieHHOCTb COCTaBJI5IeT ,ll;O 9, 7 TbIC . 

KOJIOHIIeo 6pa3yIOrn:IIx e,ll;IIHIIll, (KOE) Ha 1 r cyxoro 

rpyHTa (CM. Ta6JI. 1). Ilp5IMOH KOppeJI5Ill,IIH Me:>K,ll;Y 

'-IHCJieHHOCTbIO )KII3Hecrroco6HhIX APO:>K:>Keil II 6aK

TepHil B 3THX 06pa311,ax He o6Hapy:>KeHO. Li.pO:>K)KH 

COCTaBJI5IJIII ,ll;O 0,2 % OT '-IIICJieHHOCTII 6aKTep1IH 

(CM. Ta6JI. 1). Ilp1I 3TOM Ha qamKax IleTplI rrpH 

BbICeBe I KarrJIH cycrreH3HH rpyHTa (pa3Be)J;eHHe 

I : 10) BbipacTaJIO B cpe)J;HeM OT 5 KOJIOHIIH B 06pa31.1,e 

Ng 12 .ll;O 50 - B 06pa311,e Ng 11. 

KoppeJI5Ill,HH Me)K,ll;y '-IIICJieHHOCTbIO :>KII3Hecno

co6HbIX M1IKpoopraHH3MOB H KaK1IMH- JI1I60 cPH3HKO

XHMH'-IeCKHMH CBOHCTBaMH rpyHTOB BbI5IBHTb He 

Ta 6 JJ 11 '-\a 1. ql1CJICHHOCTb M11Kpoopram13MOB n o6pa3'-\ax 
(KOE: TbJC./r a6COJllOTHO cyxoro rpyHTa) 

N~ 06- )lpm101<.11 IiaKTep1111 )lpm101<.11 

pa3'-\a CA+IT YNB+IT KAA % 
1 0 0 55 0 
2 0 0 0,5 0 
3 1,2±0,7 0,9±0,6 740 0,2 

4 0 0 - 0 
5 0 0 1700 0 
6 0 0 780 0 
7 0 0 0 0 
8 0 0 0,2 0 
9 0 0 0,2 0 
10 0 0 920 0 
11 9,7±0,6 9,2±3,8 8800 0,1 

12 0,9±0,6 0,8 ± 0,2 900 0,1 

IT p 11Me4aH11 e. KOE - KOJJOH111106pa3y10lll,11e eA11-
Hl1'-\bL 
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P1-te. 1. Y JihTpaTOHKtte cpe3hI APO)JOKett, Bhiti,eJieHHhIX tt3 r p yHTOB Be'IHOH Mep3JIOThI: 

a - Cr. albidus, cjJparMeHT c xapaKTepHOH ,!IJl5! 6a3111\110Ml11\eTOD MHO!'OCJIOHHOH KJieT04HOH CTeHKotl; 6 - nep11cjJep114eCKa5! 
JIOKaJI113a1111si n11n11,t1HbIX rpaHyJI y Cr. albidus; 6 - non11MopcjJ113M Cr. albidus. JI - n11n11,t1Hb1e rpaHyJihr, KC - KJieT0<1Ha5! cTeHKa, 
K - Kancyna . 

ygaJIOCh . K TOMY )Ke ,,cTepttJihHh1e" H 06ceMe

H eHHh1e CJIOH BellHOMep3JihIX nopog cocegCTBYIOT' 

MJIM CMJihHO o6ceMeHeHHhre pacnoJiararoTCSI rJiy6)[(e 

cJia6o o6ceMeHeHHhIX. ITpttllHHhI 3Toro SIBJieHMSI He 

SICHhI. Mo)[(HO JIHlllh npegnoJIO)[(MTh, 'ITO OHH MoryT 

6hITb CBSI33Hhl c oco6eHHOCTSIMM gmpcpepeHIJ,H3Jih

HhIX pe)[(MMOB nepexoga pa3JIHl{HbIX roptt30HTOB B 

BellHOMep3JIOe COCTOSIHMe M oqarOBbIM pacnpoCT

paHeHMeM MMKpoopraHM3MOB. 

EbrJio BhrgeJieHo 10 lllT3MMOB APO)[()[(eH. Bee 

OHM MMeIOT YJihTp3CTPYKTYPY KJieTOl{HbIX CTeHOK 

JI3MeJIJISipHoro TMna (pMC. 1, a)' OTJIH'l3IOTCSI OT 

o6hrllHhrx APO)[()[(eii CMJihHhIM noJIMMopcptt3MOM 

(Pttc. 1, e) M OTHOCSITC5I K opraHM3MaM 6a3ttAMO

MMIJ,eTHOro TMna. 0TJIMllttTeJihHOH YJihTpacTpyK

T y pHoii oco6eHHOCThIO 3THX APO)[()[(ett SIBJISieTCSI Ha

;u1qtte 6oJihlllero KOJIMlleCTBa JIMnM):\HbIX rpaHyJI . y 
HeKOTOphix APO)[()[(ett, HanpttMep, Cr. albidus, JIM

nttghr MoryT pacnoJiaraThCSI no nepttcpepttM IJ,M

TOnJia3MhI B BMge nJIOTHO ynaKOB3HHbIX rpaHyJI 

(pttc. 1, 6)' o6pa3y5I KaK 6bI 33lllMTHYIO ,,llly6y". 

CorJiaCHO MopcpoJiornqecKMM M cptt3MOJioro- 6ttoxtt

MMllecKMM CBOHCTBaM OHM H):\eHTMcpHIJ,MpOBaHbI KaK 

npegcTaBttTeJIM pogoB Cryptococcus, Rhodotorula M 

Sporobolomyces. JJ,11arHOCTM'leCKMe xapaKTe

pttCTMKM BhIAeJieHHbIX KYJibTYP KpHnTOKOKKOB H 

cnopo6oJIOMMIJ,eTOB nOJIHOCThlO COOTBeTCTBYIOT 

BMAaM Cr. albidus M Sp. roseus (Ta6JI. 2), Torga KaK 

no COBOKynHOCTH npM3H3KOB lllTaMMbI poga 

Rhodotorula OTJIMllalOTC5I OT COBpeMeHHhIX onttcaH

HhIX BMAOB. Hatt6oJiee 6JIM3Ktt OHM K sttgaM Rh. 
muscorum, Rh. fragariae M Rh. graminis. Cpas

HeHtte noJiyqeHHbIX M30JI5ITOB c TMnOBbIMM lllT3M

MaMM 3TMX BMAOB Bbl5IBMJIO pa3JIMl{l15I no cnoco6-

HOCTM K aCCMMMJI5IUMH pa3JIHl{HbIX MCTOllHMKOB a30-

Ta H yrJiepoga M pOCTY B 6e3BMTaMHHHOH cpege. 

ITposegeH cpaBHMTeJibHhIH aHaJIM3 cpM3MOJIO

rMllecKoi1: aKTMBHOCTH KYJihTYP APO)[()[(ett, BhIAeJieH

Hhrx H3 rpyHTOB BellHOH Mep3JIOTbl M MX COBpeMeH

HbIX aHaJIOroB, B3SITbIX M3 KOJIJieKIJ,MM MHKpoop

raHM3MOB. AHaJIH3 TepMorpaMM KPMBhIX poCTa 

(pMC. 2) noKa3aJI, l{TO CKOpOCTb AOCTM)[(eHM5I MaK

CttMaJihHOH aKTMBHOCTM y ,,Mep3JIOTHhrx" APO)[()[(eii 

Bbillle. Ll,eCSITMKpaTHbie nOBTOpbI 3THX 3KCnepMMeH

TOB, npoBegeHHhie Ha KYJihTypax Cr. albidus nogT

BepgMJIM 3TY oco6eHHOCTh. AHaJiorttllHhie gaHHhie 

6hIJIH noJiylleHhI Ha APO)[()[(ax poga Rhodotorula, a 

TaK)[(e B KOHTpOJibHbIX 3KCnepMMeHTaX c IIOMOlllhlO 

cneKTpocpoToMeTpttlleCKoro MeToga. 

B IJ,eJIOM, COCT3B APO)[()[(eBOH 6ttOThI MCCJiego

BaHHbIX rpyHTOB COOTBeTCTByeT gaHHbIM MMKPOJIO

rM'leCKMX aHaJIH30B COBpeMeHHhIX apKTM'leCKMX 

TYHAPOBhIX noqs, AJISI KOTOphIX xapaKTepHo HM3KOe 

BM):\OBOe pa3H006pa3Me M npttcyTCTBMe nO'ITM 

ttCKJIIOllMTeJihHO 6a3MAMOMttIJ,eTHhIX APO)[()[(eH [I'o
Ry6ee, 1986 J. Ll,oCTOBepHOCTb npttcyTCTBM5I )[(H3He

cnoco6HhIX APO)[()[(ett B Hatt6oJiee gpeBHMX OTJIO

)[(eHMSIX BellHOH Mep3JIOThl AOKa3bIB3eTC5I CJiegy

IOlllMMM gaHHbIMM: 

Ta 6 JI 1111 a 2 . IIITaMMbI ,t1p0>101<eli, BbI,!leJieHHbIX 
fl3 flCCJie,!IOB8HHbIX rpyHTOB 

N~ 06pa311a POl\bl 11 Bl1,!lbl l\PO>K>Ketl 
N~ BbI,!lenemibIX 

llITaMMOD 

3 Cryptococcus albidus Cl 
(Satio) Skinner 

11 Rhodotorula sp. Rl, R2, R3 

11 Rhodotorula sp. R4 , R5 

11 Rhodotorula sp. R6, R7 

3, 12 Sporobolomyces roseus Spl, Sp2 
Kluyver et van N iel 
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Pttc. 2. TepMorpaMMa pocTa Cryptococcus albidus 
(TeMnepaTypa KY JihTHBttpoBaHHSI + 17 ,S'C): 

J - KOJIJieKI.\110HHhii1 unaMM Y-2223 BKM; 2 - ,,Mep3JIOTHhiti" 
urraMM. 

- 6oJihIIIIIM 1111cJIOM )KII3Hecrroco6Hhix APO%

%Ctt B o6pa3ri:ax, a He elI,HHIIlIHbIMH KJICTKaMH, lITO 

II03BOJI51JIO 6hI lI,OIIYCKaTh B03M0%HOCTb KOHTaMH

ttari:HH; IIOJIHbIM OTCYTCTBHeM )Kll3Hecrroco6HhIX 

APO%%eH. B BhIIIIepacrroJIO%CHHhIX CJI051X Be11ttoH. Mep-

3JIOThI, lITO M0%HO pacri:eHHBaTb KaK Ba)KHbIH lI,O

IIOJIHHTCJibHbIB KOHTPOJib lIHCTOTbI 3KCIIepHMeHTOB; 

- crreri:n¢1111HOCTbIO HCKOTOpbIX TaKCOHOMII

lleCKHX rrptt3HaKOB HCKorraeMhIX APO%%ett, no cpaB

HeHHIO c HX COBpCMCHHbIMH rrpelI,CTaBHTemIMH. 

DpncyTCTBHe %H3ttecrroco6tthIX APO%%Ctt B 

BClIHOH Mep3JIOTC II03lI,HCIIJIHOJJ:CHOBOro B03pacra, 

H3MCH51CT rrpelI,CTaBJICHHe 0 lI,JIIITeJihHOCTII coxpa

HCHII51 )KII3Hecrroco6HbIX cPOPM 3yKapHOTHbIX 

MHKpoopraHH3MOB B rrpnpOlJ.HhIX cpelI,ax B ycJIOBH51X 

rrpnpolI,ttoH. KpHoKottcepBari:nn. Borrpoc %e o 6oJiee 

lI,JIIITCJibHOM coxpaHeHHH )KH3Hecrroco6HOCTH 

3yKapnoT ocTaeTC51 rroKa OTKphlThIM. OrrncaHHhie 

l.J:HTO-cPH3HOJIOrH1IeCKHe pa3JIH1IH51 BbllI,CJICHHbIX 

APO)K)KCH no cpaBHCHIIIO c COBpCMCHHbIMII IIITaM

MaMH, BHlI,HMO, o6ycJIOBJICHbI alI,aIITaJJ:HOHHbIMH 

<PaKTOpaMH. iloKa HeH3BeCTHO 3aKperrJieHhI JIH 3TH 

H3MetteHH51 retteT1111ecK11. B AaJihtteH.rneM BhllJ.CJieH

Hhie lIHCThie KYJibTYPhl MOryT HCIIOJib30BaThC51 rrpH 

perneHHH BonpocoB 3BOJIIOJJ:HH MIIKpoopraHH3MOB, 
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BhI3BaHHhIX AJUITeJihHhIM rrpe6hrnam1eM B ycJIOBII51X 

BelIHOH Mep3JIOTbI. 

Pa60Ta BhIIIOJIHetta rrp11 qmttaHCOBOH IIOAAep

%Ke Pocc11ilcKoro cPOHAa cPYHAaMeHTaJihHhIX 11ccJie
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