JIEKLIMA 1

MUKPOBUNOJIOINNA - KAK HAYKA.
MCTOPUA MNKPOBUNOJIOINN.
CBA3b MUKPOBANOJIOITKN C APYTUMU
HAYKAMM.
MNKPOOPrAHU3Mbl, X MECTO B
NMPUPO/E.

PA3JINYNA MEXXAY NPOKAPUOTAMU U
DYKAPNOTAMM.
CNMCTEMATUKA U HOMEHKJIATYPA
MNKPOOPIrAHU3MOB.

BnaA MUKPOOPIrAHU3MOB, KPUTEPUW
BUOA.



MNKPOBANOJIOIN'NA — KOMIJIEKC BUOJTIOITMYECKUX
HAYK, N1SYHAIOLLNX MOP®OJIOI'NIO,
PU3NOJIOINIO, TEHETUKY, 3KOJIOTNIO AN
sBo/ioumiro MMUKPOOPr AHU3MOB

B SABUCHUMOCTHN OT
NPUKJTAA4HbIX
LIEJIEN

B SABUCHUMOCTHN OT
OB BbEKTA

EAKTEPUOJIOIUS, = n‘ﬁ,ﬁ“dﬁé';m
1 4
Bnm’(g%g?_ml"r BETEPMHAPHAS,
’ 9KOJIOFMYECKAS,
|1PCHH33CNIHC"1AH, CAHNTAPHASA
AJIbroJsIorus

NMPOMBbBIWWJIEHHASA



HAYAJ10 HALLEW

NMAVHWA Jlykpeumm
KPOME BMHMMUOFO MUPA CYLLECTBYET U
HEBNAWMbIN. HEBUWAUMBDBIE TTTASOM
XMUBOTHDLIE NONAAOAIOT HEPE3 POT NN
HOC
YUEJIOBEKA N BbI3bIBAOT BOJTIE3SHN



1675 . AHTOHWUW BAH JNEBEHI'YK

CO3AAHVE NEPBOIO
MUNKPOCKOIA
C YBEJINMEHUEM
270X,
OTKPBITUE MUPA
MUKPOBOB




BTOPASA NMOJIOBUHA XIX BEKA

POPMNPOBAHUE MUKPOBUNOJIOTTUW
KAK HAYKWM

Nnba MeyHunkKoB Jiym MNMactep



BTOPAA NMOJIOBUHA XIX BEKA

POPMNPOBAHUE MUKPOBUNOJIOTTUW
KAK HAYKWM

Pob6epTt Kox NMaynb dpnumx



NMEPBAA MOJIOBUHA XX BEKA

e CTAHOBJIEHUE MMMYHOJIOIT'N - N.MEYHUKOB
e CTAHOBJIEHUE XUMUOTEPAIUUN - IN.OPJINX

OOKA3ATEJIbCTBO
CYLWECTBOBAHUA
BUPYCOB -

AMMTPMﬁU
NBAHOBCKMM.

HAYAJIO BUPYCOJI1OI'MHAN




NMEPBAA MOJIOBUHA XX BEKA

OTKPbITUE
HUTPO®PULIMPYIOLLUUX
U CEPHbIX BAKTEPUMN -

CEPFEN BUHOIPAACKUM
HAYAJIO CEJIbCKO-

XO3ANCTBEHHOMU
MUKPOBUNOJ1IOrUN




BTOPAA MNMOJIOBUHA XX BEKA

e 1928 - A. ®iIeMUHIOM 6blJ1 OTKPbIT NEeHNLMNJUJIUH

e 1928 - c nCcnonNb30BaHUEM KanCyJ/ibHbIX U 6ecKkancy/ibHbIX
LUITAaMMOB NHEBMOKOKKOB ®. N'pudpumtCc oOTKpbLIN

AaBneHune 6akrepmasnbHOn TpaHchopMaLmm,

e 1941 - x. buanom un 3. TatyMOM

npv msyyeHun MmytaHToB rpmba poana Neurospora,
Bbi3blBalOLWMX MNJIeCHeBeHMe xneba, npuvwunm K paspabortke
nocTtysiata OAuH reH — oavH pepMeHT.

e O.3Bepu, K. MakJleoa n M. MakKaptu aokasanm,

4YTO reHeTUYeCKMM MaTepuasiomMm,

KOTOPbIA nepeHocuTca npu TtpaHcopmaummn, asnaerca AHK.
e 1946 roay Ox«. Jlenpepb6epr u TatyM OTKPbININ
6akTepuanbHYIO KOHbIOrauuio

e C 1970-bIX — reHHas MHXXeHepusa



CcBA3b MUKPOBUOJIOrMN C APYTUMUN HAYKAMA

AOCTUXXEHUSA OAPYIUX OBJIACTEN HAYKM,
NMOJNIE3HbLIE AJiIA MUKPOBUNOJIOINMA

MUKPOCKOIbI,
ONTUKA, PUSUKA: NMPUBOPDLI A4Jid KYJIbTUBUPO-
BAHUA MUKPOBOB B JIABOPATOPUM

METO/bl OLLEHKMW
CTATUCTUKA: NJTOTHOCTU, CKOPOCTU POCTA

MUKPOBHOW NONysLUUNn
PACLULU®OPOBAH

XUMUYECKUN COCTAB MUKPOBOB,
XUMUNSA U BUOXUMUSA: NMUTATEJIbHbIE NOTPEBHOCTM,
NOJIYYEHbI CUHTETUYECKUE
CPEAbI

Fr’EHETUKA N KAPTUPOBAHUE TEHOMA
rEHHAA UH)XEHEPWUAL: MUKPOBOB



cBA3b MUKPOBUOJIOrMN C APYTUMUN HAYKAMA

4UTO AAJTA MUKPOBUOJIOInNA APYIrMM
OBJIACTAM HAYKM ?

NMPUHUMNbI KYJIbTUBUPOBAHUA \
YXUBbIX KJIETOK B MICKYCCTBEHHbIX
YCJTIOBUSAX -
LUTOJSIONUS,
MMWKPOOPIrAHN3Mbl — YAOBHbIE MMMYHOJIOIMUA,
OBBbEKTbI DKCNEPUMEHTAJIbHOU FrEHETUKA
BMOJZIOrMU U MEOAULIUHDI - BVIOTEXHon(’)rVI
A,
MUKPOOPIrAHU3MbIl - MPOAYLIEHTDI
PA3J/INYHbIX BELLLECTB - ¢APMA;OHOFM
4
IKOJ10I'ns
MUKPOOPIrAHU3Mbl - OB BbEKThI
N3YYEHUSA DKOJTIOTMYECKUNX
B3AMMOOTHOLUEHUM - )




MUKPOOPIrAHU3Mbl (MUKPOBbI) -
COBUPATEJ/IbHOE HA3BAHME AN MEJIbMAULLNX,
NMPEVMVMYLWECTBEHHO OAHOKJIETOYHbIX
NMPO- N DYKAPUOTUNHECKUX OPTAHU3MOB

KPYITOBOPOT BELLECTB A

SHEPIUM,
NOAAEPXXAHVE BANTAHCA MPUYNHA NHOEKLIMOHHbBIX
B EMOC®DEPE BONIE3HE NIOAEMN,

YXUBOTHbIX U PACTEHUU

OBECMNEYEHUE HOPMAJIbHOW

XU3SHEAEATEJ/IbHOCTMU NMATAHUA, MATEPUAJIOB
OPrAHU3MOB-CMMBUOHTOB nu

NPEAMETOB
NMPOAYLUEHTDI OKPV)KA}OLI.I,EVI
JIEKAPCTB e .

NMPOAYKTbI
NMATAHUSA

E—




B COCTABE
XUMUNYHECKUX DJTIEMEHTOB U MOJIEKY/J,
NMPUHUMNINMAX CTPOEHUSA KJTIETKM,
NYyTAX OBMEHA BELLECTB U SHEPI'U\Y,
HACNEACTBEHHOCTM,
M3MEHYUBOCTM,
9BOJIIOLIUA -

MUKPOOPIrAHU3Mbl BJIN3KWU WITN EANHDI
C BbiICLWWUWLUMWN XXNBOTHBbIMN U PACTEHUAMMU



CNELUNDPUNYHECKUME NPUSHAKN MUKPOOPITrAHU3MOB

e MAJIbIE PASMEPDbI: 20-100 MmkM (Ao 500 MKM)

e OTHOCUTEJIbHASA NPOCTOTA CTPOEHUA TEJIA
(OAHO- WJIN AOKJNIETOYHbIE OPrAHU3MbI)

e BbICOKME TEMIbl PASMHOXXEHUS
e MACCOBOCTb nonynsauvm

e CMMOCOBHOCTb K TPAHC®OPMALIUU JTIOBbIX BELWECTB

e BbICOKAA MHTEHCUBHOCTb METABOJIMYECKUX
NMPOLECCOB

¢ BbIPAXXEHHAAA USMEHYNBOCTb U
NMPUCNOCOBJISAEMOCTb K BHELUHEWN CPEIE

e MOBCEMECTHOE PACINMPOCTPAHEHVE B BUOC®EPE



CPEAN MUKPOOPIrAHNU3MOB PA3JINMYHAIOT:

OOKJNETOYHBbIE

OAHOKJIETOYHbIE ®OPMbI

AL NMPOKAPUOTbI 3YKAPUOTDI
BAKTEPUM
MPUOHDI CMUPOXETbI BOAOPOC/IN
BMPOUAbI PUKKETCUM NPOCTELUVE
BUPYCbl MWUKOMA3Mbl rPUBbI

XJIAMNANMN




PA3JIN4NA NMPOKAPNOTOB U DYKAPUNOTOB

MPN3HAK MPOKAPUNOTDLI SYKAPUNOTDLI
_HYKITEOWA:
ABOWHASl 3BAMKHYTAS
UCTUHHOE AAPO:
FEEHETUYECKW XHPv(I)TMbO%I:)I:/i "\'"E;I";EPPHH‘;"H NAPHbIE JINHEVHBIE
7| . XPOMOCOMbI. AAEPHASA
MEMBPAHA - . TMCTOHBI -
AMMNAPAT MEMBPAHA +. TMCTOHDbI +.
MVITOTVI.‘-IECKVIVI TUMAYHEH MUTO3
ANAPAT-
UM € MHBATUHAUAMM | c1ioxcOE 1 MHOTO-
MEMBPAHHAA MVITOXOHAPVIVi- OBPA3HOE CTPOEHMUE.
MATUYECKAS CETb - 70 S-
M.M. 70 S, HE CBA3AHbI C MUTOXOHAPUAJIbHbIE,
PUBOCOMDI MEMBPAHOM 80 S-
KITETOSHAR CTERRA | WRTODUARNSOIGHeE
KJIETOYHbIE Ptk iy g CTEPOJIbl +, LIEJUTIONO3A +,
OBOJIOUKM T STy XUTUH +, XUTUHO3AH+,
ol vyl NENTUOOININKAH-
- TORHHMHA UAOrNUKA
MeHee 2 MKM 6onee 2 MKM
- TEAA

XIYTUKHA

NMPOCTOE CTPOEHME

CJTIOXXHOE CTPOEHME




OPrAHNYECKU MUP

HAALUAPCTB
@ NMPOKAPUNOTDHI OYKAPUNOTDI
LIAPCTBA XXNBOTHDIE
I E 0 *I
w 1S | PACTEHMS
A ’
M(?T?IHHbIE BHAKTEPVIVII E g rPUBEbI*,
Y fotaensl: Firmicutes, Gracilicutes, Tenericutes) g o0 BOOOPOCN
U
TUTIbI DOTOBAKTEPU CKOTO-
(PA34EJIbI) n BAKTEPUU
i 1) CWHE-
3EJIEHDbIE
KJIACChbI BOAOPOC/IN, BAKTEPUMU
2) 3EJIEHbIE PUKKETCUUA
OOTOBAKTEPUN, | MONJNTNKYThbI
3) KPACHbIE
—POFO-BAKTERIAU
ﬂOPgﬂKM
CEMEv"CTBA
PCV]bI
Si4 raeL




B - COBOKYNMHOCTb CKPELLUMBAKOLLUNXCSA
nonynsuun, orJ1IAXXAKOLWUX OBLLUM
rEHO®OHAOM, 3KOJIOr'MYECKMUM EAVNHCTBOM U
PENMPOAYKTUBHOWU N3ONALUEN

KPUTEPUUN BUOA

MOP®OJIOTMYECKW OOPMA, PA3MEPbé,nC(;I'II:OEHVIE, HAJIMMMUE
'y ’
v KATNCYJI, XKTYTUKOB, XUMUNU.CTPYKTYPA U AOP.
o= FEHETVI'-IECKUAFI KAPTA, MOJ1.% IN'+4 B AHK,
FEHETUYHECKUN KPUTEPUUN COOTBETCTBUA 16 S pPHK
PN3NOJTIOFrMYECKM nMTATEanbIﬁS‘?:::gHOCTM’ TUNbI
n N OAbIXAHUA, METABOJINY.AKTUBHOCTb U AP.

AHTUTEHHASA CTPYKTYPA, XAPAKTEP

AHTUTEHHDbIN B3AMMOJENCTBUS C AHTUTEJIAMU U OP.

®OPMbl U NPOSAABJZIEHNS BSAMMOOTHOLUEHUW

SKOJIOr'MYECKNHN C )XXUBOWU U HE)XXNBOW CPEAON U AP.
FEOFPA®UYECKWIA OBJIACTb OBUTAHMUSA, TPOMU3M K KJTIETKAM,

XO35EBAM




NnoABMNAOOBbIE KATETOPUN
3TO COBOKYMHOCTb OCOBEN, U30JINPOBAHHbIX

YNCTAS N3 KAKOro-JIN6O BMOTOMA U XPAHSLLNXCS B
KY/IbTYPA  JIABOPATOPHbIX YC/IOBUSIX. MOCJ/IE ONMUCAHMS
n

WAEHTU®UKALMU EE HA3bIBAIOT LULTAMMOM

HU3LLAS NOABUAOBASI CACTEMATUYECKAS
KATEFOPUS. LUTAMMbI OTJINYAIOTCA APYT OT
IWTAMM APYIA OAHMM WJIN HECKOJIbKMUMW MAJIOCY-
LWECTBEHHBIMW MPU3HAKAMM, B T.4. UICTOYHMU-
KOM BbIAEJIEHMS

rPYNnA LUITAMMOB, OT/JIMYAIOLWUXCSA OT TUMO-
BOIro Ansd BUAA WUTAMMA OAHVUM UM
BAPUAHT HECKOJIbKUMU
CTABUJ1bHbBIMU CYLWECTBEHHbIMU NMPU3HAKAMM
(CEPOBAP, ®ATOBAP, PESVNCTEHCBAP,
MOP®OBAP)



