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OTtHocuTenbHbIC pa3Mmepbl My(QoB Haxoasrcs  [losyueHHbIC [JaHHBIC JEMOHCTPUPYIOT HAJIAYKE
B OOpaTHOW 3aBUCUMOCTH OT CTCIICHU IMOJMTEHUM  OTPHUIATEIBHON KOPPEISIIUN MEKIY CTEICHBIO yM-
XpOMOCOM B CIIFOHHBIX JKeie3ax Jjapo3oduibl. B HOXeHus reHoMa W IydOBOH aKTUBHOCTBHIO IIOJIH-
nmuamnaszone Temmeparyp 17-28 °C pazmepsl MO3THUX  TEHHBIX XPOMOCOM JIPO30(QHMIBI B CBS3H C BapbU-
9KJIU30HOBBIX My(HoB y 0-4acoBBIX NPEAKYKOJOK  PYHOIICH CTEICHBIO MOJIMTEHHUH U TEMIICPATyPHBIMU
JPpO30(UIIBI BO3pACTAOT, B cpefHeM, Ha 6,1-48,3 %.  yCIOBUSMU pa3BHUTUSL.
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PUFFING ACTIVITY IN POLYTENE CHROMOSOMES OF DROSOPHILA MELANOGASTER IN
RELATION TO DIFFERENCES IN POLYTENY LEVEL AND TEMPERATURE CONDITIONS
Aims. The purpose of investigation was to study the puffing activity in Drosophila melanogaster polytene
chromosomes in relation to variable polyteny level and temperature conditions. Methods. The polytene
chromosomes were examined on squash aceto-orcein salivary gland preparations. Polyteny level of chromo-
somes and puff dimensions were defined by cytomorphometric method. Results. The relative puff dimen-
sions in polytene chromosomes of 0-haur prepupae were found to correlate negatively with polyteny level of
chromosomes. The late ecdysone puffs grew in size in temperature interval 17-28 °C in average by 6,1-48,3
per cent. Conclusions. The obtained data demonstrate the negative correlation between the genome amplifi-
cation and puffing activity in relation to variable polyteny level and temperature conditions.
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9BOJIIOLHHNOHHASA 3KOJIOI'USA U CTPATEI' S BBIZKUBAHUSA AHTAPKTHUYECKUX
MUKPOOPI'AHU3MOB B OKCTPEMAJIBHBIX YCJIOBUAX

Xounon sBnsiercs Hamboisee pacmpoctpaneH- — (55%), Kananwt (55%) u Oomnblieid yactu AHTapk-
HBIM CTPECCOM CPEAM IPUPOIHBIX IKCTPEMAJbHBIX  THUIbl HU3KHE TEMIEPATypPbl COXPAHSIIOTCS JUIUTEIIb-
ycinoBuil Ha Hameil nmanere. Tak, B 90% wmaccel  HbIM nepuoj. Panee HamMu M3 Ha3eMHBIX SKOCHCTEM
okeaHoB 3emun Ttemneparypa 5°C u Humxe. B Ha-  3anmanHoll AHTapKTHUKM M IpUIIETAIONIMX K HEell ocT-
3eMHBIX 9KocucTtemax Ausicku  (85%), Poccum  poBOB  ApPreHTHMHCKOTO —apxuIenara BbIICJICHBI
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a’pO0HbBIE XEMOOPTaHOTPO(HBIE MHUKPOOPIaHU3MBI
[2, 4]. YuuTsIBas SKCTpeMabHbIE YCIOBUS AHTapK-
TUKU (HU3KYIO TeMIepaTypy, BBICOKHI YpOBEHb
COJIHEYHOM pajvalvy W TOBBILICHHYI0 MHHEPAIH-
3aIMI0 B MPUOPEKHBIX IKOCHUCTEMaX PETHOHA), MBI

MarepuaJjbl 1 METO/ABI

OOBEeKTaMU HCCIICIOBAHUS CITYKUIH a’po0-
HBIE XEMOOPTraHOTPO(HBIE MHKPOOPTaHU3MBI, H30-
nupoBaHHble paHee npu 1-5°C [2] u mpu 30°C [4]
U3 Pa3IMYHbIX 3KOCHCTEM AHTApKTHKH (MOYBa, Gu-
TOIICHO3BI, OMOTUIEHKH oOpacTaHus Ha cKamax). Jlis
KyJbTUBUPOBaHUs OaKTepUil HMCIOIB30BAIH CPEAY
Nutrient Agar ¢upmer HiMedia Laboratories Pvt.
Ltd. um rmoko30-kapTodeTbHYI0 arapu30BaHHYIO
cpeny. Jposxoku BeIpaluBaii Ha COJIOA0BOM arapu-
30BaHHOM cyclio. BiusHue skcTpeManbHbIX (PakTo-
POB Ha BBDKMBAEMOCTh MHKPOOPTaHU3MOB H3YYasu

Pe3yabTaThl M 00cy:KI1eHHE

VY 55 W301TOB, TOMHHUPYIONUX B (PUTOIE-
HO3aX U OPHUTOTE€HHOM MOYBE AHTApKTHUKH, U3y4de-
HBI TICUXPO- ¥ TaJIOTOJIEPAHTHOCTh M OIPEJIEICHBI
JOMHUHMpYIOIIHE MOP(GOBHIBI HA OCHOBAHUH MOP-
(hoJI0r0-KyIbTypaJIbHBIX MIPU3HAKOB. [y U3ydeHus
PE3UCTEHTHOCTH K YD paauanuu U3 HUX 0TOOpaHO
16 mTaMMoB O6akTepuil, KOTOpPBIE TPEACTABIISIIN BCE
BBIsIBIICHHBIE MopdoBuasl (poasl Cryobacterium,
Corynebacterium, Methylobacterium, Micrococcus,
Halomonas, Psychrobacter), u 9 mramMMoB gposxkeit
C XapaKTepHOW MUTMEHTAIUeH KOJOHHWU (YroJbHO-
g€pHBIe, KpacHBIC, MOJIOYHO-0ETIBIC).

Bmusane YO papmanuu. Hanuune 030HOBOM
«IOBIpB» B AHTapKTHKe 0OyCIaBIUBAaeT BBICOKUN
YPOBEHb COJHEYHOIO M3iyueHus B peruone. llo-
9TOMY MBI TPEANONIOKUIN, YTO AHTapPKTUYECKHEe
MHUKPOOPTraHU3MbI JOJKHBI OBITh YCTOWYNBHEL K Y D.
JlelcTBUTENBbHO, MPAKTUYECKH BCE MHUKPOOPTaHH3-
MBI, U30JINPOBaHHbIE U3 (PUTOLEHO30B M MOYB AH-
TapKTUKHU, ObUTM pe3ucTeHTHBl K YO (puc. 1 u 2).
Jus GonmpmmHCTBA OakTepuii moporosast no3a Y@
coctapisia 40—60 hx/m2, mist nposxokeit — 80—120
JIx/M2. DTO BaXKHBIH 1MOKa3aTelb PE3UCTEHTHOCTH K
Y@, T.x. yem Oonblie TOporoBasi 03a OOTyUYEeHHUs
(To ectb mo3a, 1o xKotopoit moBpexaenus JJHK mo-
T'YT TOJHOCTBIO PErapupoBaThCs), TEM, COOTBETCT-
BEHHO, BBIILIE CIOCOOHOCTH OaKTepUil K BEKUBAHUIO
B 3KCTPEMaJIbHBIX YCJIOBUAX MOBBIMLIEHHOT0 Y®d u3-
JydEHUsI.

Jleranbuble 10361 Y@ U1 TpaMOTPULIATENb-
HBIX WM TPaMIIOJIOKUTEIbHBIX OaKTEepUd paziauya-
JUCH He3HAUHUTETHHO (Tab.). Hambonee ycTONIMBEI
Kk Y® mrammel Micrococcus sp. 3194 u 3398,
Methylobacterium sp. 3294, 3392 u Cryobacterium
sp. 3179, y xoropsix JIJ199,99 cocrasisina 210-360
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IPEANONOXKUIN, YTO MHUKPOOPIaHU3MBI JAHHOIO
perruoHa JOKHBI OBITh PE3UCTEHTHBI K OTHM (hak-
TOPaM, YTO M OIPEIEIWIO LENb HAUX UCCIEL0Ba-
HUM, a TaKKe HEOOXOAMMOCTh PacCMOTPETh CTpaTe-
TUIO UX BBDKUBAHUS B OKCTPEMAJIBHBIX YCIIOBUSAX.

y 55 mTamMMOB, KOTOpbI€ IOMUHMPOBAJIA B HCCIIe-
JIOBAaHHBIX TPUPOIHBIX 00Opasnax. Y CTONYMBOCTH K
YIBTPAQUOICTOBOMY H3JIYYCHHUIO ONPEACISUIH KaK
omrcano B pabote [3]. st KoaMUeCcTBEHHOH OlleH-
KM JAHHOIO TI0Ka3aTelsl BBIYUCISUIA IOPOTrOBYIO
no3y Y@ paauanuu, KOTopas sIBJIIETCS MEpPOU CIIo-
CcOOHOCTH KIIETOK K penapanuu nospexaenuit JTHK,
a Tarke neranpHbie 70361 YO (JIJ190 u J1J199,99).
[lcuxpo- M TajxoTONEPaHTHOCTH MUKPOOPTaHU3MOB
onpeaesuid OOIICTIPUHITHIMU METOJaMU B JIHaIla-
30He 1-40°C 1 0.1-200 r NaCl/n, cOOTBETCTBEHHO.

Jbx/mM2  (puc. 1). IlurmMeHTHpOBaHHBIE IITAMMEI
Ipoxcxkeit (4€pHbIEe W KpacHbIE) OBLTH BHICOKO PE3H-
cteHTHBI K Y@ (JIJ199,99 cocraBmsana 600-1200
Jbx/M2), B TO Bpems, Kak s O€IbIX JIpOXoKei
JIJ199,99 — 250 JIx/M2 (puc. 2). BumumMo, MATMEHTBI
MUHUMH3UPOBAIN  KJIETOYHbIE IIOBPEXACHUSA Y
apoxoked mpu Y@ oOmyueHnn. YpoBEeHb YyCTOHUH-
BOCTH MHUKPOOPraHu3MoB K Y® coxpaHuics mocie
ISITH JIET X XpaHEeHUs B JaOOpaTOPHBIX YCIOBHUSIX
(mpn mepuoAMYECKUX IepeceBax 4YEThIpe pasza B
rof), 4TO CBHICTEIbCTBYET O TCHETHYECKOW CTa-
OunbpHOCTH JaHHOTO npu3Haka. Ilcuxpo- u ramoro-
JIEPaHTHOCTh. JTU MPU3HAKU M3YyYEHBI y 55 mram-
MoB (40 Oakrepuit m 15 gpoxokeit). B Tabmuue
MIpeICTaBlICHa YacTh U3 HUX (25 mTaMMOB), HO OHH
OTpaXatoT BeCh CIEKTP MOP(OBUIOB aHTapKTHUeE-
CKHX M30J4TOB. IloKka3zaHO, UTO BCE MCCIIEJOBAHHBIE
AQHTAPKTHYECKUE OAKTEpUU W JAPOAIKU CIIOCOOHBI
pactu mpu HEU3KOU Temrepatype (1°C mmm 5°C).
Cpeny HHUX BBISIBICHBI MCUXPOQHIBI, Ui KOTOPBIX
ontuMaibHas Temiepatypa pocra (Topt) He mpe-
BeimaeT 15°C, a makcuManbHas — He Boire 20°C; a
TaK)Ke MCUXPOTOJIEPAHTHBIE MUKPOOPTAaHU3MBI, IS
koTopbix Topt pocta Beime 15°C, a MmakcumanbHas
— npebimaer 20°C. Cpenu HU3y4YEHHBIX HAMM aH-
TapkTHueckux Oakrepuit 70% ObuM TCHUXpOTOJIE-
pantHeiMH, 30% — ncuxpoduiabHbEIMUA. Bee unccrne-
JIOBaHHbIC ITAMMBI AHTAPKTUYECKUX IPOXIKEH ObI-
JM TICUXPOTOJEPAHTHBIMH, XOTS OHHM CIIOCOOHBI
pactu mpu KpaitHe HuU3KuX Temmeparypax (1-5°C).
YroObl OLIEHUTh MHUKPOOHYIO AKTUBHOCTH B INPH-
POIHBIX YCIOBUSX AHTapKTUKH, Mbl pPacCUMTaIN
JIOJTIO (YacTh) MITAMMOB, KOTOPBIE MOTYT PAacTH IpH
pasHbeIX Temmeparypax B auanasone 1-40°C. Oxka-
3a0ch, 4To B nmuana3one 1-5°C pocno mo 80% Oax-



tepuil u 60% npoxokeld. Bee meuxpoTonepaHTHBIE
MmTaMMbl pocid, kak npu 1-5°C, tak u mpu 25—
30°C. CnenoBarenbHO, AHTAPKTHUECKHE IITAMMBI
CIIOCOOHBI PACTH KakK B TEMIIEPATYPHOM JHara3oHe,

xapaktepHoM s AHtapktuku (1-10°C), tak u B
KOPOTKHM JIETHUI MEPUO/I, KOT/1a TeMIlepaTypa J0c-
turaet 20°C u BbI1e.
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Puc. 1. Jlo30BbIe KpHUBbIE BEDKMBAEMOCTH aHTapKTHUecKuX Oaktepuil mocie Y@ obmyuenus. O0o3HaUCHUS
Ha PUCYHKE COOTBETCTBYIOT HOoMepaMm ImrtammoB. 3054, 3058, 3411 — Corynebacterium sp.; 3398 —
Micrococcus sp.; 3415 — Halomonas sp.; 3468 — Psychrobacter sp.; 3470 u 3471 — Cryobacterium sp.
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Puc. 2. Jlo30BbIe KpHBBIE BEDKMBAEMOCTH aHTapKTHUECKUX Apoxokeil mocie Y@ obmyuenus. O0o3HaueHUS
Ha PHCYHKE COOTBETCTBYIOT HOMepaM mramMMoB: 11p5Srl, 11pSr2 (6ensie); 33c, 182¢ (kpacHble); 36¢, 2299 —

Exophiala nigra (a€pubie)

[IpoBeneHHbIE HAMHU AKCIIEPUMEHTHI MOKa3a-
M, 9TO OoJiee TOJOBUHBI aHTAPKTUYECKUX OakTe-
puil OBUIHM YMEpPEHHO TaloQWILHBIMUA (PacTyT B
cpene, comepxkameit 2.5-15% NaCl). Haubomnee yc-
toitunBeiMu K NaCl ObutH OTICTBHBIC TPECTaBUTE-
mn Halomonas sp. u Cryobacterium sp. (pocTt mpu
15% u 10% NaCl, coorBercTBeHHO) (Tabmn.). Bce
HCCIIC/IOBAaHHBIC AHTAPKTHUECKUE JPOXKIKU POCIH B
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muamnazone 0-10% NaCl B cpenme, HEKOTOpBIE — B
muanazone 0-15% NaCl (ta6in.). MoxHO npearno-
JIOXKUTh, 9TO (POPMUPOBAHHE HA3EMHBIX MHUKpOIIE-
HO30B B AHTApKTHKE HaXOJUTCA MO/ BIUSHAEM MU-
POBOTO OKeaHa, T.K. B IPUOPEIKHON 30HE KOHTHHEH-
Ta U Ha OCTPOBaxX BO BPEMS PETYISPHBIX IITOPMOB
MIPOUCXO/NUT TTOCTOSHHOE OPOIICHHE HA3EMHBIX IIe-
HO30B MOPCKOW BOJIOW ¢ BBICOKOW MHUHEpalIU3aluei.



Tabnuma. DKoPpU3U0JOrHIECKUE 0COOSHOCTH MUKPOOPTaHMU3MOB, U30JMPOBAHHBIX M3 HA3EMHBIX IKOCUCTEM

AHTapKTUKH

Ne W3onupoBaH u3 skocu- Pox nnm mopdoTum JletanbHble 10- PacryT B nuana-
mTam- CTEMBI (TMTMEHTAIIHS ) 361 VY, Jix/m’ 30HE

MA .HI[9() | .H,Z[gg 99 NaCl,% | T,OC

['pamoTpunaTesibHBIC OAKTEPUH
3088 [TouBa uépHas Psychrobacter sp. 50 75 0-0.1 1-30
3468 [TouBa ¢ MxXOM Psychrobacter sp. 60 120 0-0.1 1-30
3469 3enéHpIit MOX Psychrobacter sp. 80 160 0-0.1 1-30
3294 'Y&pHpIii THITARHNIK Methylobacterium sp. 80 210 0-2.5 1-30
3392 [TouBa kaMeHUCTas Methylobacterium sp. 100 310 0-2.5 5-30
3189 "YepHblit THIIARHAK Halomonas sp. 50 200 0-15 5-30
3415 3enéHpIit MOX Halomonas sp. 50 70 0-5 1-30
['pamnonoxkuTenpHble OAKTEPUU
3179 "Y&pHpIii THITARHIK Cryobacterium sp. 85 320 0-10 1-30
3275 | “Tpasa Cryobacterium sp. 50 200 0-5 1-20
3471 [TouBa co MxoM Cryobacterium sp. 60 80 0-2.5 1-20
3470 3enéHpIit MOX Cryobacterium sp. 60 110 0-0.1 1-20
3054 buonnénka Ha ckane Corynebacterium sp. 80 170 0-2.5 1-20
3058 buonnénka Ha ckane Corynebacterium sp. 65 110 0-2.5 1-30
3411 “Tpasa Corynebacterium sp. 80 120 0-2.5 1-30
3194 "YpHblit THIIARHAK Micrococcus sp. 105 360 0-7.5 5-30
3398 buonnénka Ha ckaie Micrococcus sp. 70 270 0-5 1-30
Hpoxxu
36¢ [TouBa Ha ckaie *YronpHO-4EpHBIe 140 600 0-15 5-30
237 [TouBa rauHuUCTast *yronpHO-4EpHBIe 170 650 0-15 5-30
2299 ITouBa *YTOIBHO-YEPHBIC 200 800 0-15 5-30
14c Jlumaitauk KpacHbIe 150 1100 0-10 1-37
33c [TouBa o MXOM KpacHbIE 280 1200 0-10 1-37
48c [TouBa mog MxXOM KpacHble 180 900 0-10 1-37
182¢ "YpHblit THIARHAK KpacHbIE 250 1200 0-15 1-37
11p.1 TémHO-3enEHBIN MOX Oerbie 100 240 0-10 1-30
11p.2 TEéMHO-3e1EHBIA MOX OeJble 100 250 0-10 1-30
HpuMellaHuﬂ: ]"ZI/I?)OJ'II/IpOBaHI)I U3 3KOCHCTEM! l‘IépHLIe JIMIIARHUKA Ha BCPTUKAJIBHBIX CKajlaXx (KJ'II/I(I)aX), szaBa

Decshampcia antarctica. *YronsHo-4épHble ApoXok — Exophiala nigra.

Crpaterusi BBKMBaHUSI MUKPOOPI'aHU3MOB B
9KCTPEMAJIbHBIX YCIOBUSAX AHTApKTHUKH, B YaCTHO-
CTH TIIPU BBICOKOM YPOBHE COJIHEYHOTO H3ITy4eHHUs,
MOKET 00eCHeynBaThCsi HECKOIBKMMHU CHOCOOaMu:
(1) MexaHmW3Mamu, KOTOPHbIE MHUHUMH3UPYIOT KIe-
TOYHBIE TIOBpEXJEHUs; (2) cCUCTEeMaMu perapalu,
KOTOpble ycTpaustoT nospexaeHust JHK. Munumu-
3a1usl MOBPEXICHUNH MOXKET IPOUCXOAUTH 3a CUET

MUTMEHTOB  (METAHWMHOB W KApOTHHOWUIOB).
M3BecTHO, YTO 3TM  NUIMEHTHl  SBISAIOTCA
3¢ (heKTUBHBEIMH AHTHOKCUJAHTaMH, KOTOpBIE

00e3BpeXMBAIOT TOKCHYHBIE (HDOPMBI KHCIOPO/a,
oOpazyromuecs NpH Pa3IUYHBIX BHIAX paJdallHu.
Tak, HanpuMep, TUTMEHTUPOBAHHBIC APOAGKU OBUIH
Oonee ycroiunBel K Y®, uem Oenwle (Tadm.). Y
OakTepuil Takas 3aBUCUMOCTh HE BBISBJICHA!

91

BBICOKYIO YCTOHYMBOCTH K Y@ mposBWIM Kak
HEeMMMTMEHTHPOBaHHbIE MTaMMbl Micrococcus sp.,
TaKk ¥ opamxkeBble mTaMmbl Cryobacterium sp. win
po3oBeie mTammbl Methylobacterium sp. (ta0:m.).
Buaumo, npu OTCYyTCTBUM HHUIMEHTOB OakTepuu
pean30BaIM JPYyTUe CUCTEMBI 3alIUTHI.

Hns ycrpanenus noBpexnaenuit JHK, koro-
PbI€ BO3HUKAIOT NIPH Pa3jIMYHbIX THIIAX PAJUALUH, B
TOM 4YHCJI€ W TIPH COJHEYHOM KOPOTKOBOJIHOBOM
YO uznyuenuu, HanOoJiee BasKHBIM SIBJISIETCS] HaU-
yhe y KJIeTOK 3(Q(EKTHBHBIX CHCTEM penapanuu
nospexaeHuii JIHK. Takoe HanpaBiieHUE CTpaTEruu
BBDKUBAHUS UCTIONIB3YIOT 9KCTPEMaIbHO
paIuope3nCTEeHTHBIE OakTepuun (Hanpumep,
Deinococcus radiodurans) [5]. Kak HaMu mtokasaHo,
AHTApKTHYECKHE OaKTepUH M JAPOMOKH XapaKTepH-



3YIOTCSl BRICOKMMH TIOPOTOBBIMHE j03aMu YD, a yem
OoJsbiie moporoBast qo3a Y®, TeM BbIlIE CIOCOO-
HOCTh OakTepuil kK pemapanuu. AHaIU3 JI030BBIX
KpPUBBIX BBDKMBAEMOCTH aHTAPKTUYECKHUX IITAMMOB
rmociie Y@ obOmydenus (puc. 2) mokazaia, dTo X
pesucteHTHOCTh K Y®, BeposATHO, 0OycClOBiIEHA
HaJIMYUEM aKTHBHBIX cucteM perapaiuu JJHK.
ITcuxpodunms MUKpOOpPraHU3MOB 0OeCIIeUH-
BAaeTCA CI0KHBLIMHA META00JIMYECKUMU CHUCTCMaMH, B
YaCTHOCTH OCOOCHHOCTSIMU UX (DEPMEHTHBIX OEJIKOB
U MEeMOpaHHBIX IJUIHUIOB. YBEIWYCHHE Yy TOCIEe/I-
HUX COJIEP>KaHWS HEHACHIIIEHHBIX JKUPHBIX KHUCIOT
MO3BOJIIET MEMOpaHaM HaxOJIUThCcS B (YHKIIHO-
HaJIBHO AaKTHBHOM JKHJKOCTHO-KPHUCTAILTHYECKOM
COCTOSIHUM TIpH HHU3KHX TemrepaTtypax. Crocoo6-
HOCTB K HCI/IXpO(i)I/IHI/II/I OIpPeACIACTCA TAKKEC CUHTEC-
30M B KJIETKaX 3HAYHUTEIBHOTO KOJIMYECTBA KITIOUeE-
BBIX (DEPMEHTOB, YTO TO3BOJSIET KIETKE AKTHBHO
(byHKIIMOHUPOBATh JaXke TPU HU3KOH Temrepary-

BriBoabI

Crparerusi BBKMBAaHUSI MUKPOOPI'aHU3MOB B
IKCTPEMAaIIbHBIX YCIOBUIX AHTAPKTUKH HaIlpaBJIcHA
Ha MPUPOAHYIO CEJICKLIUI0 MHKPOOPTraHU3MOB, KO-
TOpbIC M3HAYAJIBHO OBLIM YCTOMUYMBBI K BBICOKOMY
ypoBHIO Y@ pajnuanuu, a Takke Ha €CTECTBEHHbIN
0TOOp MCUXPOPHUIBHBIX/TICUXPOTOJIEPAHTHBIX OaK-

Jlureparypa

pe [1].

Mp&I cunTaeM MallOBEPOSTHBIM, YTO TAKHE Me-
Ta0OJMYECKU CJIOXKHBIE MEXaHU3MBbI, Kak YO-
PE3UCTEHTHOCTh U TICUXPOTOIEPAHTHOCTh MUKPOOP-
TaHU3MOB, MOTJIH C(HOPMHUPOBATHCS KaK aallTUBHAS
peakmusi Ha JEHCTBHE aOMOTHYECKHUX CTPECCOBBIX
(hakTopoB, XapakTepHbIX i AHTapkTHKU. Oco-
OCHHO, eciM MPHHATH BO BHUMAaHHWE a’3pPO30JbHBIH,
OPHUTOT€HHBI U aHTPOIOIE€HHBIN TPAHCKOHTHHEH-
TaJbHBIN MEPEHOC MUKPODIOPBI B SKOCUCTEMBI AH-
TapKTHKH. BUIMMO, B yCIOBUSX HU3KHX TeMmIepa-
TYp W BBICOKOTO ypoBHSI Y@ paauaiiuu npeumyiie-
CTBO [IJIs1 BBDKMBAHMS B AHTApKTUKE MOIYYHIN
MHUKPOOPTaHU3MBbI, KOTOPBhIE H3HAYAIBHO OBLIH CIIO-
COOHBI pacTH Tpu HU3KOHW Temmeparype (1-5°C), u
KOTOpBIC UMEH 3PPEKTUBHBIC MEXaHU3MbI pernapa-
LUK KJICTOYHBIX MOBPEKICHUN (B YACTHOCTH, IIO-
Bpexxaennii JIHK), n/mnm murMeHTs! (KapOTUHOHTBI
Y MEJIAHWHBI).

Tepuil U apoxckei. IIpencraBieHHbIe JaHHBIE TIO-
3BOJISIIOT ~ MPEATNOJIOKUTh, YTO TEePBONPUIMHOMN
(hopMUpOBaHUS W DBOIIOIUU MHKPOOHBIX COO00-
ECTB B AHTapKTHKE MOCITYKWIA HU3Kas TeMIepa-
Typa, BBICOKHI ypoBeHb YD, a Takxke reorpaduue-
CKasl U30JIALUs OCTPOBOB.
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EVOLUTIONARY ECOLOGY and STRATEGY of SURVIVAL of ANTARCTIC
MICROORGANISMS in EXTREME CONDITIONS

Aims. Microorganisms live in ecosystems of Antarctic in extreme conditions: low temperature, a high level
of a solar radiation and the raised mineralization in coastal regions. In this connection ecophysiological
properties of the bacteria isolated from soils, biofilms on rocks and phytocenosis of Antarctic have been
studied. Methods. The acrobic microorganisms isolated earlier at 1-5°C and 30°C from various ecosystems of
Antarctic have been studied. Resistance to UV radiation, psychro- and halotolerance have been defined by
standard methods. Results. It is shown that Antarctic bacteria are presented: (1) psychrophilic and psychro-
tolerant bacteria (grow in a range 1-20°C or 1-30°C); (2) moderate halophiles (Halomonas sp. and Cryobac-
terium sp.), resistant to 10-15% NaCl; (3) UV-resistant bacteria. Strains Micrococcus sp. 3194, 3398,
Methylobacterium sp. 3294, 3392 and Cryobacterium sp. 3179 were most resistant to UV (LDgg g9 com-
pounded 210-360 J/m?). It is not revealed psychrophilic yeast from the same ecosystems, but all were psy-
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chro- and halotolerant (grew in a range 1-30°C and 10-15% NaCl). Pigmented strains of yeast (black and
red) were highly resistant to UV (LDgg 9 compounded 600-1200 J/m?), while for white yeast LDgo g — 250
J/m’. Conclusions. Strategy of a survival of microorganisms in Antarctic is directed on natural selection and
sampling of microorganisms which initially were psychrotolerant and UV-resistant. If to take into considera-
tion aerosol, ornithogenic and anthropogenic transfer of a microflora to Antarctic, the presented data allows
to assume that the low temperature, high level UV, and also geographical isolation of islands are the primary
cause for formation and evolution of microbic communities in Antarctic.

Key words: strategy of survival, antarctic bacteria/yeast, resistance to UV, psychrotolerance, halotolerance,

evolution.
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PHYLOGENETIC FINGERPRINTING OF MICROBIAL COMMUNITIES IN METAL
POLLUTED SOILS USING RIBOSOMAL INTERGENIC SPACER ANALYSIS (RISA)

Introduction

Soils constantly act as a sink for many haz-
ardous contaminants and maintaining soil fertility
and health is a big challenge. Hence, protecting the
diversity of microbial communities is an important
part of soil conservation. Microbial communities are
among the most important soil components playing
a key role in, e.g. nutrient cycling, plant symbioses,
decomposition, metal and mineral transformations,
and other critical ecosystem processes. In particular,
fungi are known to play fundamental biogeochemi-
cal roles in most terrestrial ecosystems and many
can survive and grow under extreme conditions, and
are capable of utilizing a large range of simple and
complex organic substrates [1]. However, fungi
have frequently been ignored or neglected in biodi-
versity conservation.

In this study, it was attempted to demonstrate
the benefits of culture-independent PCR-based fin-

Materials and Methods

The microcosms were designed to resemble
the PAH and metal contaminated ecosystem by us-
ing sandy soil [pH 6.7 & water content 19% (w/w)].
The soil has no previous history of PAH and metal
contaminations. Microcosms were prepared by
weighing 50 g (dry weight) soil into glass jars (59
mm diameter, 98.5 mm height, Sigma, Germany). A
10 mm hole was made in polypropylene lid and this
hole was plugged with a polyurethane foam stopper
to allow air flow. Soil guideline of the Ministry of
the Environment of the Province of Ontario (MOE)
was used to spike soil samples (Pyrene: 250 mg/kg,
copper: 300 mg/kg, see Table 1). 250 mg of pyrene
(Sigma, Germany) was dissolved in analytical grade
acetone (BDH, UK) and mixed with 50g of dried
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gerprinting technique called ribosomal intergenic
spacer analysis (RISA) in the examination of the
effects of a polycyclic aromatic hydrocarbon
(pyrene) either alone or in combination with increas-
ing concentrations of copper on fungal communities
in soil microcosms.

Ribosomal intergenic spacer analysis (RISA)
is a rapid and powerful tool for characterizing com-
plex microbial communities and for detecting com-
munity composition changes in response to envi-
ronmental disturbance [3]. Shifted RISA bands can
be excised, cloned and sequenced to identify the
populations involved in any community adaptations.
This technique is based on gel separation of gene
fragments by length differentiation of the internal
transcribed spacer (ITS) region of the ribosomal
DNA in fungi.

sandy soil thoroughly by shaking vigorously. The
soil samples were left for 2 hrs to evaporate acetone.
Then cupric phosphate [Cu3(PO4)2] was added to
the soil. Water content was maintained at 19% by
addition of sterile Milli-Q water as necessary. Mi-
crocosms were incubated in dark at 20°C. On Day
21 soil samples were taken for molecular characteri-
sation.

For RISA, 0.5 g aliquots of each soil sample
were taken from each microcosm vessel in triplicate
on day 21 and DNA was extracted by using an Ul-
tra-CleanTM Soil DNA isolation kit (Mo Bio,
Carlsbad, CA, USA) according to the manufac-
turer’s protocol. A purification procedure was per-
formed by using a High PureTM PCR product



