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DYHKUMM KNETOYHOU NOBEPXHOCTMN.

OCOBEHHOCTN CTPYKTYPbI KNETOYHOM
CTEHKN MUKPOOPraHM3mMoB,
OTHOCSLLMXCA K pasHbiM JOMEHaM







DyYHKUUN KNETOYHON 060M04KK
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LuTonnasmatuyeckaa membpana ( LJ['MM ) — nunngHbin 6Ucnon co BCTPOEHHbIMM B HETO
Benkamm

KneTouHas cTeHka - xécTkas obonoyka KNneTku, pacrnornoXeHHas CHapyXu ot
LUMTONNasMaTUYECKo MEMOPAaHbI U BbINOMHALLAA CTPYKTYPHbIE, 3aLLUUTHBIE U
TpaHCMNOPTHbIE PYHKLNN

Kancyna - CIMN3NCTaA CTPYKTYypa TonwmHown 6onee 0,2 MKM, NPO4YHO CBA3aHHaA C KI1ETOYHOM

CTEHKON HakTepun n nmeroLas YeETKo o4yepyeHHble BHeLlHWE rpaHnLbl

Kancyna npenoxpaHaeTt 6aKTepl/IVI oT I'IOBpG)K,EI,SHVIVI, BbICbixaHus. OHa npenAaTcTeyeTt @arou,moay 6a|<Tep|/|l7|. Kancyna aHTureHHa:
aHTUTEera NPOTUB KancyJsibl Bbl3blBakOT eé yBenum4yexHume (peakums Ha6yX8HVIF| Kal'lcy]'lbl) Kancyna CO30a€T AOMNONHUTENbHbIN
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Pa3Hoobpa3sune CTPOEHNSA KITETOYHbIX

KneTouHble CTEHKN BakTeEpPUI COCTOAT U3 NENTUAOIMNKAHA
(MypeunHa) n bbiBatoT ABYX TUMOB: PAMMNONOXUTENBHOIO U
rpamMoTpuLIaTeNibHOro

KneToyHble CTEHKN TPUOOB COCTOAT U3 XUTUHA U [JIHOKAHOB,
MaHHaHOB, benkoB

Bogopocnen MMeroT KNeTOYHYI0 CTEHKY M3 Lensnosbl 1
PasnnYHbIX [JIMKOMNPOTENHOB. BKNoYeHUs OONONHUTESbHbBIX
nosimcaxapugoB UMEKT TaKCOHOMUYECKOE 3Ha4YeHne.

[drnaTtomoBble BOOAOPOCN UMEIOT KITETOYHYIO CTEHKY U3
KpemMHe3ema.




KneTtouHble 060n04ku apxen

a a | Schematic representation of a cross-section of the cell

S-layer envelope of Sulfolobus solfataricus showing the cytoplasmic
membrane, with membrane-spanning tetraether lipids and
an S-layer composed of two proteins ? a surface-covering

_ ' . protein (red oval) and a membrane-anchoring protein
Nt Cytoplasmic (yellow oblong).
e J) | mambeae b | Schematic representation of a cell envelope of an

archaeon that stains positive with the Gram stain and that
b contains a pseudomurein layer in addition to the S-layer. The
) S-layer cytoplasmic membrane is composed of diether lipid
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Electron micrographs of ultra-thin sections of the
euryarchaeote Methanocaldococcus villosus (a)
and the crenarchaeote Metallosphaera prunae
(b). c,d | Electron micrographs of a freeze-etched
cell (c) and a thin-section cell (d) of Ignicoccus

Sulfolobales Ignicoccus hospitalis Methanosphaera
S Outer membrane Psevdomureln hospitalis. e | Schematic side view of cell wall
E‘@'mr ”;"Qm profiles from different archaea.
g . | —1 Pseudoperiplasmic space is shown in blue. f |
TI s ] i "x;j“‘“:::z“ Schematic of bacterial cell walls. Gram-positive
cosedonssosmoaonssssscalostonssssdibose 1SSt bacteria have a thick, amorphous, multilayered
kG — m—— coat of peptidoglycan, teichonic and
S-layer Pseudomurein i acbrioiae lipoteichonic acid as their cell wall and in some

Sheath S-layer
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cases have surface-layer (S-layer) glycoproteins
as the outermost layer above the peptidoglycan

- (also known as murein), for example, in Bacillus
mms.m- stearothermophilus?. Gram-negative bacteria
have an outer asymmetric bilayer membrane
composed of two leaflets, an outer one
containing lipopolysaccharides (LPSs), and an
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f  Gram-positive cell wall Gram-negative cell wall
Lipoteichoic acid Teichoic acid inner one containing mainly phospholipids, a
Gl hai Pol; haride . . . .. .
e g Porins gel-like periplasm containing peptidoglycan and
S-layer i 'i g;sgg; §§§ gg g{ the cytoplasmic membrane. CM, cytoplasmic
glycoproteins - .
bl . - .
: "'W 1 Wwéuw e membrane; SL, S-layer. Image§ in parts a-d
g | WOm—— ,“‘:““‘“‘ s Umembeane— courtesy of R. Rachel, University of Regensburg,
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KnetoyHas obonoyka baktepuit
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doTtorpadusa umaHobakTepum Phormidium uncinatum,
noslydeHHasa ¢ NOMOLL LK TPAHCMUCCUOHHOIO 3NEKTPOHHOIO
Mukpockona. KnetouHas obornoyka (CW) COCTOUT U3,
yMTonnasmatndeckon memopansl (CM), NnenTUAOrNMNKaHOBOIO
cnos (P), nepunnasmaTmnyeckoro npocTtpaHcTaa (PS) 1 BHELLHEN
MemMbpaHbl (OM). Y umaHobakTepuin ecTb ABa
OOMONHUTENBbHbIX BHELLHUX COS: BHELWHUIA 3y64yaTbln crnou (EL)
N CIOW OCLUMNUPYHOLLNX BONOCKO-Nog06HbIX onbpunn (F). (CJ) -
MECTO cekpeLumn cnnau; (JP) - Nnopbl BO BHELLIHEW MEMDpaHe.



KneTo4yHas obofo4vka

A: A whole yeast cell (Candida albicans)
B: Section of a yeast cell;

C: Schematic diagram of a typical cell wall :
plasma membrane (PM),

zone of mannoprotein (M1),

glucan-chitin (GC),

glucan (G),

mannoprotein (M2) and

outer fibrillar layer (F)
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As in most other diatoms, the cell wall of Sellaphora species is a
composite of amorphous hydrated silica (the product of a partial
condensation of orthosilicic acid) and various organic components intracellular

(proteins, oligo- and poly-saccharides) ] 3

A) Predicted structure of the diatom silicic acid transporter

( C. fusiformis ) comprising ten transmembrane domains (TM1-TM10).
The position of the coiled coil region is indicated. According to ref.

225 with modifications. (B) Model of SIT-mediated silicon transport.
The sequential conformational changes of the silicon transporter occur-
ring during silicic acid transport are shown. (i) Binding of extracellular
silicic acid through hydrogen bonding by two conserved glutamine resi-
dues located in transmembrane segments TM7 and TMS. (ii) Induction
of a conformational change of the transporter allowing binding of silicic
acid to two additional conserved glutamine residues located in the loop
between TM2 and TM3. (iii) Release of silicic acid into the cell and
binding to an unknown cellular component.
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Mwukonna3mbil. OTCyTCTBUE PUTMAHON KNETOYHOMN CTEHKN - Psif MOPONOrMYeckuX,

KynbTyparibHbIX, LLUTONOrMYEeCKUX 0COBEHHOCTEN, NPUCYLLNX STUM MUKPOOpraHmamam. [ns Hux
XapakTepeH ApKo BblpaXeHHbI nonumopdusm. B kynstype ogHoOro Buaa MoXxHo
OOHOBPEMEHHO OOHAPYXUTb KPYMHbIE, KNETKN arnuncoBUAHON, ANCKOOBpasHow,
NanoYKoBWUAHOW 1 HUTEBUAHOW popMbl. [locnegHne MoryT BETBUTLCS, 0Opasys CTPYKTYpbI,
LIapoBMaHbIE Tena, Menkve 3epHanofobHble MyLenvanbHbIM. [ns Mykonnasm onucaHsi
pasnunyHble cnocobbl pa3aMHOXeHNs: BrHapHoe AenexHne, parmeHTaums KpyrnHbIX TEN U HUTEW,
npoLecc, CXOAHbIV C NOYKOBAHMEM.

B kynbTypax mykonnasm o6HapyxeHbl GopMbl C HAUMEHBLLIMMU U3 BCEX U3BECTHbIX KIETOYHbIX
MUWKpPOOPraHn3moB pasmepamu. [103ToMy BEPOSTHO, UMEHHO MUKOMNNA3Mbl MOXHO CHATaTb
Hambonee NPOCTbIMU CAMOCTOSATENBHO BOCNPOU3BOAALLMMUCS cucTeMaMu. o npoBeaeHHbIM
nopcyeTam TeOpeTUYECKU HaMMeEHbLLAsi CTPYKTYpHas eamHuLa, cnocobHas K
CaMOCTOATENbHOMY BOCMNPOU3BELEHMWIO HA UCKYCCTBEHHOW Cpeae, He MOXET MMETb pa3mepbl
MeHbLUe, YeM chepuyeckoe Teno anameTpom 0,15-0,20 MKM UM HUTb ANVHON
NpuBnM3nNTEnbLHO 13 MKM 1 AMaMeTPOM NPUMeEpPHO 20 HM. Bce aTu CTpyKTypbl BCTpeyatoTcs B
KynbTypax MUKOMNasMm 1, BEPOATHO, MOTYT paccMaTpmBaTh Kak XXM3HECTNOCOOHbIe
penpogyuupytomecs popmel. OTCYTCTBUE KNETOYHOM CTEHKM MPUBENO K Pa3BUTUIO Y
MuKonna3m 6onee ctabuneHom 1 anactnyHon LINM. BaxHas ponb B o6ecneyeHnm aTux
CBOWCTB NPUHAAIEXUT, NO- BUOUMOMY, XONECTEPUHY - OCHOBHOMY KOMMOHEHTY MeMOPaHHbIX
nMnuaoB napasuTnyecknx Mukonnasm. bornbLliasa YacTb N3BECTHLIX MUKOMMNa3M Ans pocTa
HY>KaeTCcs B 9K30reHHOM XOnecTepuHe 1 Apyrux ctepmHax. OTHoCMTenNbHO HeaaBHO Obinu
0o6BHapy>KeHbl BUAbl, He TpebytoLLme AN poCcTa 3K30reHHbIX CTEPUHOB. OTCYTCTBUE KIETOYHOW
CTEHKM 0OyCnoBnNUBaET eLle OfHY OTNNYUTENBbHYI0 OCOBEHHOCTb MUKOMMA3M - UX
HeYyBCTBUTENbHOCTb K aHTMBMOTMKaM, cneundrnyeckn 4EACTBYIOLLMM Ha 9ybakTepuanbHyo
KNETOYHYIO CTEHKY, M B NEPBYIO o4epeab K NEHULUMIINHY U €ro aHarnoram.




