KneTo4HbIN YPOBEHb
opraHmsauunn



B XVII ctonetnun JleBeHryk CKOHCTpymnpoBan
MWUKPOCKON U OTKPbIN II0AAM ABepb B MUKPOMUP

OKa3anocb, YTO NOBCIOAY — MenbyanLmne
OpraHu3Mmbl: B BOAE, HaBO3€e, B BO3AYXE W MblaK, B
3em/1e U BOAOCTOUYHbIX }Kenobax, B THUIOLWMX OTX0AaX
KMBOTHOIO U PACTUTE/IbHOIO NPOUCXOXKAEHUSA




ROBERT HOOKI
1635 -170%

1665 roa. PaccmaTtpumBasa nog MUKPOCKOMOM cpe3 NPOoOKK, aHIMUNUCKUN YYEHbIN,
dun3nk Pobept NyK 06HapyKua, 4TO OHA COCTOUT U3 AYEEK, Pa3ae/IEHHbIX
neperopoakamu. 3T AYEMKM OH Ha3Ban 'KneTkamu"



'“eeuxuﬁ Buonor Muac FIK Wneiner

1831-1833 roabi. PobepT BpoyH onucan a4po B pacTUTENbHbIX KJAETKaX.



Hemeuknmn 3oonor Teopop
LLIBaHH NnoKa3an, 4Tto u3
KNEeTOK COCTOAT U TKaHM
*KUBOTHbIX

OH co3pan Teopwmto,
YTBEPXKAAOLLYIO, YTO KNETKU
npeacTaBnAoT coboun
CTPYKTYPHYIO U
PYHKLMNOHANBHYIO OCHOBY
BCEX XUBbIX CYLLECTB




B 1855 r. Hemeukunmn Bpay Pyaonod
Bupxos caenan obobueHue:

KNeTKa MOX<eT BO3HUKHYTb TO/IbKO
U3 NpeaLlecTBYIoLEen KNeTKU.

Bupxos P.



B 1827 roay Kapa bap
OOHapPYKUA ANLLEKNETKY Y
MNEKONMUTaOLWMX, A0Ka3a, YTo
PA3BUTUE MNEKOMUTAOLLLUX
HaYMHaEeTCsA C ONN0AO0TBOPEHHOM
ANLLEKNETKU

Kapn bap



OCHOBHbIE NO/I0XKEHUA KNeTOYHOU Teopun

1) KneTka —anemeHTapHasa CTPYKTYPHaAA U GYHKLUMOHANbHASA
eANHULA XXUBOTO, BHE KNEeTKU XKU3HU HeT

2) KneTKa noABAAETCA TO/IbKO I'IYTéM AeNeHUnA MaTepMHCKOﬁ KNeTKU

3) MHOroKneTo4YHbin OpraHnM3m NpeacTaBasieT cobom CAOKHYIO
CUCTEMY U3 MHOKECTBA KN1eTOK, 06 beAUHEHHbIX U
MHTErPUPOBAHHbIX B CUCTEMbI TKAHEN N OPraHOB



OaHoKNeToOYHble OpraHu3smbl

MpokapunoTthbl PacTeHus punbsI KnBOTHbIE

Pufocome!

Mnasmatiecran membpara

Bakrepus XnammaomoHaga PV )

SBrneHa
3eneHad

(mecTo
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KnetoyHas —
Mmembpana

CuHe-3eneHas
BOAOPOCHb UHpy30puns



MHoOrokneTto4Hble OpraHn3mbl

PacTeHus puOHI ’KuBoTtHble

Hlaamounbie
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[TpokapunoTbl 1 aykapmoTbl. CpaBHeEHME

KneToyHaga cTeHKka

KnetoyHast MembpaHa

Appo

XpOMOCOMbI

QHOonnasMaTuyeckuin peTUKYNym

Punbocombil

EcTb y pacteHun, rpnbos;

OTCYTCTBYET Y XNBOTHbIX. COCTOUT 13
Lensionosbl (y pacteHnn) nnn XnTtmHa

(y rpnoos)

Ectb. OpraHongbl MeMbpaHHbIE N HE

MeMOpaHHbIE.
EcTb 1 OKpy>keHO MeMbpaHon.

JlnHewnHble, copepxat 6enok.
TpaHckpunuma nponcxoanT B 94pe,
TpaHcnauus B umTonnasme.

Ectb
Ectb

Ectb. CocTOUT U3 MypenHa — cMecu
YrrneBoaHbIX U OENKOBbIX MOSIEKYI.

Ectb. OpraHongbl He MEMOpaHHbIE.

HeT, HykneapHasa obnacTb;
MeMbpaHbl HET.

KonbueBble; 6erka npakTuyeckn He
coaepxart. TpaHcKkpunuusa u
TpaHCNAUUA NPONCXoauT B
yutonnasme.

HeTt
EcTb, HO MeHbLUEe No pasmepy



[TpokapunoTbl 1 aykapmoTtbl. CpaBHEHME

CtpykTypa JyKapuoTu4veckue KneTku MpokapuoTuyeckme KneTku

Komnnekc Nonbaxxu Ectb Het

JInzocomeil Ectb Het

MwuToxoHOpuK Ectb Het

Bakyonu EcTb y O0nbLIMHCTBA KNETOK Het

PeCHUYKN U XXIYyTUKN EcTb y BCcex opraHM3amMoB, Kpome EcTb y HekOTOpbIX BakTepuin; COCTOAT
BbICLLUNX pacTeHnn. CocToAT U3 bernka w3 benka — pnarenuvHa.
— TyOynuHa.

XrnoponnacTbl EcTb y pacTuUTesnbHbIX KNEeToK HeT. ®oTOCMHTES 3EMEHLIX U

NypnypHbIX MPOTEKAET B
bakTepuoxnopodunnax (nMrmeHTax)

MukpoTpyo0uKu, Ectb HeT
MUKpO(UnamMmeHTbl



MeTtoabl uccnepoBaHUA KNETOK




CBeToBass MUKPOCKOMUS
Yeenunyenune go 3000 pas




CseToBasa Mmukpockonuga. YeenunyeHune go 3000 pas.
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www.bacteriainphotos.com

CBeToBas
MWUKPOCKOMUS

Moraxella catarrhalis Enterobacter cloacae




T A00om -

ONeKkTpoHHas
MUKPOCKOMUS.

[1lpoceevmnBatoLas

doTorpacun.




~ WP ) ; Y
Acc.V Spot Magn Det WD 100 pm
15.00kV 3.0 271x SE 206 Dartmouth E. M. Facility

OINeKTpoHHas
MUKPOCKOMNUS.

CkaHupytoLlas

doTorpacun.




dnoopecueHTHas
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060104YKM - mMembpaHa

Boaa * CoCTOUT U3 ABOMHOTO CNOA XNPOB

'mapodunbHble

" n * ECTb «BKAKOYEHMA» BENKOB — KaHaNbl
. TO/10BKMU

U peuenTtopbl

& napodobHble
"XBOCTbI" * Bce membpaHbl yCTpOEHbl 04MHAKOBO

[nnkonpoTtenapl Benok (kaHan)

PyHKUUMU:

1. 3awmTa

2. TpaHcnopT

3. Npunem cnrHanos Benku

Jlunuabi



060/104KUN — KNeTOYHAA CTeHKa

* CocTouT 13 yrnesoaos

* YrnesoApbl MOryT 6bITb Pa3HbIMM
[MeKkTuH (Lennonosa, MypeuH, XuTuH)

‘ >KneToq HasA
CTEeHKa

MembpaHa Fiptee
1. 3awmnTa
/ g, |_||ef|f||.0f|033 2 TpaHCl'IOPT

[leKTuH
3. *ecTKkuM KapKac




Cpeaa - umtTonnasma

BOZA

<

PacTBOpeHHbIE BELWECTBA
(conn, Hanpumep)

+

BkntoueHua (Kanam xupa,
Hanpumep)

PyHKUMUA:
3TO cpepa ANA NPOTEKaHUA BCeX peaKuum



OpraHouabl
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MembpaHHble HemembpaHHble
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OpraHounabl - AP0

[1BOMHasnA
membpaHa

* OKpY*eHO ABOWNHOM
membpaHom

* BHyTpu —AHK #
6enKn-rucToHbl

* B membpaHe nopbl
Ana sbixoaa n-PHK

XpomaTuH

(= AHK)




PyHKUUMU:
1. XpaHeHue [IHK
2. CyutbiBaHue HK

3. YasoeHue AIHK




Co3paHune u moanduKauma seLLecTs

AnnapaTt lonbaXxu dHpollnasmartnyeckas cetb




Annapart
fonbpXxu

@ Nuwesapurenshan | 3HAOI’II’Ia3MaTM‘-IECKaﬂ
CeTb

\q.;_./..i—-j @71130C0M3

(BHYTPU depmeHTbI)

e CocTtount 3 membpaHbl

CocTtouT N3 membpaHbl

Annapart
® P * [NaaKaa— CUHTE3 }KUPOB U
OnGIAY rnesoaoB
Moanduumpyet 6enkn, MoAMbMKALIA) Y A
YKUpbl, yrNesoapl
* LllepoxoBaTasa— cMHTE3 6enKkos
n @® ny3blpek
O/ly4aeT Ny3blpbKKU OT
TpaHcnopT
3MNC (TP pT) * Ha noBepxHoCTU cMAAT
punbocombl
YnakoBbIBaeT B ® SMC
Ny3bIPbKW U OTNPaBAAET nTes * OTpenset ny3bipbKu C

«aapecatam» NPOAYKTaMM

benkos




CuHTe3 6enka

* CoctoaTt n3 PHK

* YNpaBaAaT NPOLECCOM CO34aHMUSA
6enKkoB — TpaHchAUMEN

EAmoebaSisters

* EcTb Kak cBOH6OAHbIE TAK U
cBA3aHHble ¢ II1C

Pubocoma



OpraHounabl -unTOoCKener

* CocTtouTt u3s benkos

MuKpodunameHTbl

6enokK - AKTUH

* BbiBaeTt 3 TMNOB

MpomexyTo4Hble GunameHTbI

W“ A\ ‘iG/ PyHKUUMU:

pa3Hble 6enku

1. Onopa
MuKpoTpyb0oUYKM 2 ,ﬂ,BVl)KEH mne

3. TpaHcnopT

6enok - TybynuH

MukpodunameHTsbl




OpraHouabl -uUTOCKEeneT

KnetouHbi ueHTp

= LLeHTPUO/b

JTO MecCTO, OTKyAa

pacTyT
MUKPOTPYOOUKM

OuyeHb BaXXHO npwu
neneHnm

MoXxeT cam
YABauUBaTbCA



[TonyyeHue sHepruu

@AmoebaSisters

MuTtoxoHapus Xnoponnact



OpraHounabl - MUTOXOHAPUA

* OKpy*eHa ABONHOM
MemMmbpaHou

* Bbina baktepuen

itoTracker Red CMXRos

Hoechst 33258

0.2 micrometer

* BHyTpun ectb cBoAa AHK n pubocombl

* Pa3smMHOMaeTcAa cama, AgeneHnem

e 37ecb NPOUCXOAUT AbIXaHue

Fluor 488 - Phalloidin



OpraHouabl - xnoponnacrt

BHewHAan
membpaHa

BHyTpeHHAA
membpaHa ~=

* OKpy»eH ABOWUHOM
MmembpaHou

Crpoma

Tunakoup,

* bbin bakTepmen

lpaHbI

1 micrometer

* BHyTpu ecTtb cBoA AHK 1 pnbocomel
* PasmHorKaeTca cama, AeneHnem

* 34ecb NponcxoanT GOTOCUHTES




YTUnmnsauma orxonos

Jlnzocoma

@AmoebaSisters

310 HeboNbLWME NY3bIPbKU U3 MeMOpPaHDI
BHYTpU — ninTnyeckme GepmMeHTbl U KUCNOTA

CNnmnBaroTCA C BaKYONAMM U y4ACTBYHOT B
NULLEBAPEHNM Y NPOCTEULLNX

Pa3pyLlatoT cTapble 4YaCcTu KNeTOoK



XpaHeHue }XnaKocteu

Bakyosnb

XapaKTepHbl ANA pacTeHUM
[y3bipek n3 membpaHbl

XPaHUT }KMAKOCTU, 0ObIYHO
CNaikKUM COK



CTpoeHue KneTokK

~

KneTo4yHble

/

bakmepuu
Hem sdep

\

Kusoe

JYKapUuoT

/

PacTteHusa

(pnbbI

N

HekneToyHble

Bupyceli
Hem Knemok

"KUBOTHbIE




KM1UBOTHAA KNeTKa

MembpaHa Lutockener
9200 Mopa N ——ze
P e Liuronnasma * EcTb MembpaHa
AppblwkKo
Liutockener '/ AR
)Krmio—U * Ectb Aapo n membpaHHbIE

opraHougbl
LLlepoxoBarTasn

3NC
* EcTb muTOXOHAPUN
Be3ukyna
LleHTpuonb Annapart * MHoro ynutockeneta — ectb
fonbaxu eHTPUONb
Pubocombi B P
(wa 3NC)
nagkas 3MNC Nnsocoma e HeT KNeTOYHOM CTeHKMU
-
MuToxoHAPUA  KneTouHas * Het Xnoponnacrtos

Pu6ocombi
(ceo6ogHbie)

membpaHa



PactTutenbHana Knertka

MrcleMGpaHa Pu6ocombl
opa
AApe { OHK \

* Ectb membpaHa

AppbiwKo LUutockener

* EcTb A4p0 U MeMbpaHHble
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Xnoponnacr b opraHounabl
Wl > ‘g LUuronnasma
LlepoxoBatana 487 : So)
anc -

* ECTb MUTOXOHApPUMU

JlInzocoma

* Mano umutockenera

Mapkasa _

anc * EcTb KNnetoyHas cTeHKa
Annapar
BaKkyosb lfonbpxu
MuTOXOHAPMA Besukyna * ECTb X/10pONAacTbl

KnetoyHasn
membpaHB

LUuTtonnasma ‘ ] Pubocoma ¢ ECTb prnHaﬂ BaKYOI'Ib

KnetouyHas cTeHKa




Knetka npokapuot (6akrepuu)
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Munn

Ectb membpaHa
EcTb unutoCcKenetr
ECTb KNneTo4yHaA CTeHKa

HeT agpa n membpaHHbIX
OpraHonaos

HET mutoxoHapum
HET xnoponnactos

EcTb TONbKO cBOOOAHbIE
pubocombl



