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HACTB Il
Ewnonoru4eckne uccnegoeaHuA
Ha MMKPOOPraHU3IMax W pacTeHWAX

B nocnegHue rogbl B KOCMWYecKOW DWONOMMM OCHOB-
HOE BHMMaHWe yOenaeTcd McCnefoBaHun MeXaHWIMOoB
CTPYKTYPHO-DYHKUMOHANbHBIX HM3MEHEHWH Ha KneTod-
HOM M MOMEKYNAPHOM YPOBHAX, BO3HWKAOLMX B YCMNO-
BMAX HeBecoMocTH. MHTeHcudMKaLMK Takux wccneno-
BaHWKA cnocobcTeyYET NOABMEHWE COBPEMEHHBLIX METO0B
MOMeKyNAPHOA BUONOrMK, NO3IBONALMX MOSHTHUgKMUH-
pPOBaTh MeHbl B PAsNWYHbIX KNeTKax W u3ydarb mMogmudim-
KauMio MX IKCMpPeccHU B pesynuTate BAMAHKWA akTopob
noneta. PaspaGoTtanHaa nporpamMmMa npegycmatpuBaeT
NpoBefeHne 3KCNEPUMEHTOB C KyNbTYpaMHM MUKpOOpra-
HU3MOB M MMKpPODHBIMKA accolMauMaMK, a TaKKe © Bbic-
LWMMK pAcTEHMAMM HA TEHETUMECKOM W MOMEKyNApHOM
YPOBHAX ANA pelleHnA 3aaa4 NNaHeTapHoro KapaHTvHa,
acTpofMoNoriK, KocMW4ecKoi Buonoriu W BUoTEXHONO-
MM, pereHepaTUBHbIX CUCTEM #M3HeobecneYyeHMn.

3T0T pasfgen NporpaMmbl MMEET NMATb PasnU4YHbIX Ha-
npasneHin yHaaMeHTaneHbBIX M NpUMKNagHbix Mccnego-
BaHWIA:

1. MccnegoeaHnA B MHTepecax acTpoOWonormM (Bos-
MOXHOCTE COXPaHeHWA XMM3HEHHOW aKTMBHOCTHM TepMo-
YCTONYMBLIX MWUKPOOPraHW3MOB M NUILARHWKOB B MMHE-
panax npu 3KCMO3MUMKM B OTKPLITOM KOCMOCE), a Takke
vccneaosaHve cTabuNbHOCTM MUMKPODHBLIX accouMalMi
B eCTeCTBEHHbIX YCNOBUAX. -

2. MccnepoBanve BMONOrWYECcKUX CBOWCTE MUKpOOpTa-
HW3MOB, 3KCMOHMPOBAHHLIX B YCNOBWMAX OTKPLITOMO KOC-
MOCA, M BO3MOKHOCTH COXpaHEHWA XM3HecnocoBHOCTH
TepMOMUIBHLIX KYNBETYP NpH NPOXOWOEHMK WX MHHe-
panbHOro HOCUTENA Yepes NNoTHbIE CNaW atMocdgepbl.

3. Ouenka BnuMAHWA (hakTOpPOB KOCMMYECKOro noneta
Ha DuMonorvyeckue CBOMCTBA HEKOTOPbIX DMOTEXHONOMH-
YECKM LEHHbIX KyNbTYpD.

4. OueHka 3¢pheKTMBHOCTH MMKPODHOH OeKOMNO3MLMH
OpraHuJeckux cybcTpaToBs B YCNOBWAX KOCMUYECKOTo No-
nerta.

5. WMccnenosaHue BRMAHWA (aKTOPOB KOCMHYECKOMD
nponeTa Ha CBOMCTEA BhICLLIMX PACTEHWIA.
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MpennonaraeTcA pellikTe cReayuWe 3a0adun;

* OueHWTb ocoDeHHOCTH pekoMOMHAUWK TeHoB CcTpen-
TOMMUET M YacTOTy Mepedadyd 3KCTPaxXpoMOCOMHBIX
haKTOpOB HacNeACcTBEHHOCTU.

* Mayuute npooykuMio  aHTMOMOTMKOB  KyMbTypamM
CTPENTOMMLET.

* May4uTe NM30reHHble CBOWCTBA CTPENTOMMUET.

* MayunTe BNMAHME (DAKTOPOB KOCMMUYECKOro NOMeTa Ha
BUONOrMYECKWE CBOWCTEA MUKPOOPTAaHW3MOB, B TOM YMC-
ne B cocTaBe MocnenyemMblx 00pasUoB NOYBOTpYHTA.

BKCNEPUMEHTLI NO AaHHOMY pa3feny nporpammsl Gy-
OyT NpoBOAMTBECA B TEPMOCTATMPYEMbIX KOHTERHEDaX, a
TaKKe B annapatype, koTopasa OyOeT ycTAaHOBNEHA BHY-
TPY M CHAPYXM KOCMUYECKOTD annapara.




SCIENCE PROJECT «BION-M» N21

SSCRF - IBMP RAS

PART Il
Biological investigations of microorganisms and
plants

In recent years particular attention has been given to
studies of changes at the cellular and molecular level.
Progress in these studies has been achieved thanks to
the use of advanced molecular biclogy techniques that
help identify genes in various cells and examine their
expression modifications In response to spaceflight
effects. Due to this, the «Bion-M» Ne 1 science program
includes experiments on microbial cultures and microbial
associations as well as higher plants at the genetic and
molecular level that will facilitate further developments
in planetary quarantine, astrobiclogy, space biology
and biotechnology, as well as regenerative life support
systems.

The program encompasses five areas of fundamental

and applied research:

* Perform astrobiology-related investigations to see
whether thermophilic microbes and lichens in minerals
will remain viable after exposure to open space and
whether microbial associations will remain stable in
natural loci

* Examine biclogical properties of microbes exposed
to open space and study the viability of thermophilic
cultures after their mineral carriers penetrate dense
layers of Earth’s atmosphere

+ Identify spaceflight effects on biclogical properties of
selected biotechnologically valuable cultures
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* Evaluate the efficacy of microbial decomposition of
organic substrates onboard the biosatellite
+ Investigate spaceflight effects on higher plants.

It is planned to address the following issues:
* Study gene recombinants of Streptomycetes and
transfer rates of extrachromosomal hereditary factors
* Determine antibiotic production by Streptomycete
cultures
+ Examine Streptomycete lysogenic properties
» Investigate spaceflight effects on microbial properties,
including those of soil microbes.
The pertinent experiments will be performed in
temperature-controlled containers located inside the
spacecraft or on its outer walls.
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