KijteTo4yHasi cTeHKa — BOBCe He CTeHa...




NMeHHO CTeHKe MbI 00SI3aHbI
TEPMHHOM «KJIETKa»

Who: Robert C. Hooke

When: January o1, 1653
Consignment from the King, Personal
curiosity

Methods: Looked at a thin slice of cork
through a microscope at 50x

Institution: The Royal Society
Where: London, England

Funding: King Charles II

Technology: Microscope



3Havyenue KC Ha ypoBHe ©enoro
pacTeHus

OobecneyuBarOT
CIeruaIn3aluio KJIETOK B ..
TKaHU

Ob6ecmneunBaioT
HalpaB/I€HHBIU POCT

[IpyuparoT Teny )XecTKoCThb e

(MexaHnYeCcKye TKaHHU ) q’ ,
Oob6ecrneynBaioT ¢

CHCTEMHBIN TPAHCIIOPT g? \
BelecTB (MPOBOAAIIe a
TKaHU )

3alIUIIaT OT
TPaBOSIAHBIX Y IATOTEHOB

OG6ycnaBiuBalOT
IIPUHAJJIEXXHOCTD K TOU
WJIA UHOU YXU3HEHHOU
dbopme (TpaBsi,
KyCTapHUKU/iepeBbsl)
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Oynkuun KC B KVIETKE

[IpugaBars K1eTke popmy
‘[longep>xuBaTh e€ 0ObeM

e3aIMIIaTh €e OT BHEITHUX BO3IeMICTBUI
(MeXaHUYEeCKUX U XUMUYECKUX )

*KOHTPOMUPOBATh U HANIPABJISITh POCT
pacCTsHDKeHUueM

*OUIBTPOBATh U HAKaIJIMBAaTh BellleCTBa
Ha MOAX0Je K KjeTKe

*CJIY>KUTB JIJISI «KaHAJIOM» IS
aMOI/IaCTHOT'O TPAHCIMOPTA

°1_[epe,zgaBaTb CHUI'HAaJ/l1bl, B TOM HYHUCJIE O
IIaTOI'eHax




®opma vs pyHKIHSA:
MHOrooopa3sue BO3MOYXHOCTeHN

(A) Dermal tissue: epidermal cells B) Ground tissue: parenchyma cells h%, .?\, "“l .\ Y
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. OnegepMajibHble  KJIETKU
[yOuarast mapeHXxuMa TUCThEB Zinnia:
. JIeTIeCTKOB JIbBUHOTO 3€Ba:
KOHTAKT KJIeTOK MHHHUMAJIbHBIN,
OTpa)XKeHue cBeTa
MMOBEPXHOCTh — MAKCHUMaJbHas AJis
MaKCUMAJ/JIbHO TIJIST
WUHTEHCUBHOTO ra3000MeHa
HaCBIIIIeHMs IIBeTa IIBeTKa
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Bropuunsle yrommeHus KC

Tpaxeu/, MIPOTHUBOCTOUT
OTpULIATE/IbHOMY [aBIEHUIO B
N cocyax, CO3JJlaBaeMoOMY Tpuxoma Arabidopsis
Vesel dements : i TpaHCIUpaLen MAaKCHMAaJ/IbHO  BBICTYIIAeT

IMOBEPXHOCTH dIINAEPMHCA
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Kak oOpa3syeTcs Takoe
MHOTroooOpasue ¢popm?
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TRENDS in Planf Science




(A) Randomly oriented cellulose microfibrils

(8) Transverse celiulose microfibrils

————
——

=/

Top view

Growth anisotropy

Isotropic growth

Anisotropic growth

Growth rate

Stress anisotropy
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Xumnuecxkum coctaB KC

[lonrcaxapuzbl
11e/1/TI0/1I03Q, TJIMKAHBI, IeKTUHBI
benku

CTPYKTYpHbBIe, pepMEeHTHI,

peryisiTOpHbIe
ApoMaThydecKue CoOeJUHEeHUS

deHOIbHBIE COeTUHEHUS,

$eHUITPOTAaHOUTBI

Bo,zga N MUHEPAJ/IbHbIC 3JIEMECHTbI



ApxurekTypa KC
[lepBuyHast KC cogep>XUT TpU CTPYKTYPHBIE CETH:
1. lle/saro/t03a — CIIMBOYHBIE TJIMKAHBI
2. IlexTnHOBas ceTh

3. CrpykTypHbIe 6enKu nir GeHUITTPOTaHOUIbI
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« * o galactomannan
“ 9 waove  NOR-methylesteritied RG1 RGN
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[Tlomucaxapuasl KC.
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Monocaxapuabl norumepoB KC -
NMPOU3BOAHBIE TTIOKO3bI
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FIGURE 15.6 Structural md

also be trapped within the
bound to the surface.

Cellulose
microfibril

Hemicelluloses bound to
the surface and entrapped
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Crystalline domains
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® 3a CYeT MCeBAOKPUCTAINYEeCKOU
CTPYKTYPBHI LIeJUTI0/1I03a SIB/ISIeTCS
BeCbMa POYHOM

= OHa Takoke C TpyZOM MOAJAETCS
depMeHTaTUBHOMY pa3pylIeHUIO
(YyCTOMYMBOCTH K IIATOr€HAM),
OHO HAYMHAETCsI B aMOPQPHBIX
30HaX

w llemmtono3Has MukpodubpuiIa
MHOI'Za MOXXET BK/IFOYATh B Ce0s
«3aCTPSBIIHE» LIETIOYKH
CIITMBOYHBIX ITTMKAHOB, KOTOPHIE
YMEHBIIAIOT ee
CTPYKTYPHUPOBAaHHOCTH B
aMOPQHBIX 00IACTIAX




brocnHTe3 He/I10/1035bI

Wall matrix in which
microfibrils are embedded
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CinmnBOYHBIE INTMKAHBI
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CmHBqubIe I/THKAHBbI

I'mnKaHbI Co
KcnnormokaHsr CMEIIAHHOM CBA3bIO ['moKypoHO-
‘_ (XyGs) APaOMHOKCWIAHBI
i \’/ 0

(GAXS)

APa6nHo-XYGS KOMMeJmHOI/I,B;HLIe HeKOMMeJmH

(aBymoO/IBHBIE, (HaC)IeHOBI)Ie MHTa)
HEKOMME/TMHOHU | v

ZLH)

HeperymlprIe
XyGs
(KOMMe/IMHOUHbIE) |
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I7TMKaH CO CMeIlIaHHOM CBA3BIO
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IleKTUHBI

| TasakTypoHaHBI PaMHOra/IaKTypOHaHBI

m B Wi 5026%

TomoranakrypoHa Kcunoranakrypona rajakTypoOHa
HBbI HBbI HbI |

PamuoranaxkrypoHansi I1
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(A) RG Il monomer

Site of boron attachment
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PaMHoOramakrypoHaH

(C) Rhamnogalacturonan I (RG 1)

5-Arabinan c",.

4-Galactan

Type I arabinogalactan

HOChe,



IleKTUHBI CBA3BIBAIOTCA B CE€Th

(B) RG Il dimer
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bunocrHTe3 Hele/UII0JI03HbIX
nmoaucaxapuaos KC

Cell wall

Plasma membrane

Vesicle from Golgi body
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Matrix polysaccharides




I'nmko3nnupos
aHHBbIE 0e/IKU

I'nmkonporeunHsl,
oOorameHHbIe
TUAPOKCUIIPOJINHOM

IIpumep: IKCTEHCHHBI

Jlokanuzanus: ¢guiodma, kKamouii,
CKJIepeu bl

benku oborameHHbpIe
IMPOJINHOM

IKCIpeccusi MPH MOPAHEHNH, ITUIIEHA,
3aCcyXH, CBeTa M T.[.

Hoaynunbl (00pa3oBaHue KIyOeHbKOB)
Jlokanu3anus: kcujiema, BOJIOKHA, KOpa

ApabuHo-
rajlakTaHOBBIe OeIKn

AGPs

10% (w/w) 0eaxn, 90% (w/w) yriieBoasbl

beakoBas yacts 0orara Hyp, Ala, Thr,
Gly, Ser

C1a00 r'IMKO3H-

JIMPOBaHHbBIE
OeNnIKH

benku oborameHHbpIe
IIMIUHOM

Jlokaan3zanusa: kcujaema




CrpykrypHbIe 0enxku KC

Isodityrosine

Tomato extensin
(Extensive glycosylation)

Maize Thr-rich HGRP
(Moderate glycosylation)

Soybean PRP
(Low glycosylation)

Petunia GRP
(No glycosylation)



DAaOMHOraJIaKTaHOBbBIE Oe/IK!

(©)

Plasma membrane

fe™ & 3
Ceramide moiety 3
Secretory vesicle \\\\ g . .
\ % Arabinogalactan-proteins (AGPs)

N\

rich in Pro, Ser, Thr & Ala

predicted protein [T I

* post-translational

modifications

native AGP

O-linked glycan o Glycosylphosphatidyl inositol |
(mostly Galp & Araf) (GPI)-anchor

(xylose, rhamnose, fucose) GPl-anchored proteins are polarised;
Some are involved in signalling.




Ba>xkHbIe (l)epMEHTbI KC

Expansins

Cross-linking
glycans

OKCMAaHCUHBI Pa3pylIalOT BOJOPOSHbIE
CBSI3U MEXJY LeJTI0JIO30M M IJIMKAaHAMM.
XET paspesaer neno4yky IJIMKaHa WU
CBSI3BIBAET MEXAY COOOM OCTaTKU Iemew,
OKasbpIBaWOLIMeCs] PSgoM, T.e MPOU3BOLUT
IepeCcTPOUKY ITIMKAHOBBIX LIeTe.

Cellulose
microfibrils




Eire HeMHOro 00 3KcImaHCHHaX

(A) Acid growth

Etiolated cucumber

seedling Freeze
Excise and
growing  thaw
region /

—_—
Abrade

Position
transcducer
measures
ex tension

Constant
force

Frozen-thawed stems
pH 7.0 pH 4.5

=
o
]

Length (mm)

Time (h)

(B) Expansin
Etiolated cucumber
seedling Freeze
Excise and
growing  thaw Inactivate

region j with heat
——
‘ Abrade

Homogenize

Collect and wash walls
Extract walls with salt
Fractionate protein

Heat-inactivated stems
pH 4.5

Length ()

Heat-
inactivated
stem

Expansin

Control

? Time

Add expansin




IBa tTuna crpoenus KC

(B) Type 11 wall

—

Glucuronoarabinoxylan

- - Arabinose-rich runs
Cellulose microfibril that open pores

/
Pectins :z;g m‘i’:'g

M : f { Cellotriosyl- and
¢ cellotetraosyl-rich
Junction zone .

Ca?*-linked

Extensin — . _/'LLL/\ : 5 x

: RGI RG 1 Longer Phenolic
Arabinosides — : with arabinogalactans  with arabinans ! cellodextrins network
; H-bonding




ABa tTuna crpoeHus KC

Tun I Tun 11

* XapakTepeH st OOTBIIMHCTBA * XapakTepeH A «

IOBYOONTBHBIX U OHOZIOTbHBIX.

- ‘ * KJteTo4HbIe CTEHKU 3TOTO THUIIA

OIHOZIOTbHBIX.

coZep)kaT IPUMEePHO TaKoe e

 KjleTouHbIe CTEHKU 3TOTO THUIIA KOJTMYEeCTBO 11eJI/IF0I03bI, OZHAKO

cofiep)XaT OTHOCUTE/IbHO paBHbIe MHUKPOPUOPHUILIIBI COEAUHSIIOTCS

KOJTMYeCTBa LIe/UTI0I03bI U MeXy COO0H

KCHJTOT/TIOKaHOB (0K0J10 30%). TTIOKYPOHOAPAaOMHOKCHUIaHAMMH.
* Cozmepyxar 3HaYUTE/IbHbIE * begHBI MeKTUHAMM, COZlePXKAT MaJio

KOJTUYECTBA CTPYKTYPHBIX O€/TKOB CTPYKTYPHBIX OEJIKOB.

Y TIEKTUHOB
* PopMUPYIOTCST OOIIHPHBIE

» Comep)xat Mas0 peHOTbHBIX beHUIMTPOTIAaHOUIHbIE CETU
coeIUHeHUu!



= Buckosy npovsBondT m3
HaTypaJIbHOV 11E€JUTIOJIO3bI:
JpeBecHOV CTPY XK 1
OTXO[10B IIPOVB30/ICTBA
XJIOIIKA ¥ JIbHA

=  MukpodmOpmUIbL
| AN NI
oOpaboTke pacTBOpUTEIIEM, r ,;,;h; ;
a 3aTeM, TIPVI BBICYIIVIBAHAVL, T
IIPOXOIAT CAMOCOOPKY.

= OTOT IIPOLIecc
CBUJIETEIILCTBYET B I10JIb3Y
TUTIOTEe3bI O cCaMOCOOpKe
nosimmepos KC,



KaJ1o3a (1,3)-D-rimoko3a




KiteTo4yHas cTeHKa

* UMmeeT oTHOCUTEIBHO
CTAaHJAPTHBIN COCTAB

nrdPepeHIInPOBKU
* UMeeT TKaHeceIMPpUIHBIN COCTAl




dopmupoBanue nepsudyHou KC B

nmpoiuecce aejleHus KJIeTKA

remains of polar
spindle microtubules ,oinor coit wall
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Colgi vesicles associate late telophase nucleus  early cell plate phragmoplast
with microtubufes and microtubules

move teward equartor




CpeauHHas IUTACTUHKA
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Plasma
plasmodesma membrane

(pl. piasmodesmata)  Plasmodesma Multiayerso

secondary wall

Middle
Middle lamells Cytoplasm - v lamella

Secondary

S, (second layer)
S, (third layer)

Plasma membra

Primary
wall Plasma
membrane

Middle

I I}

AN Cellulose fibrils
of secondary
wall

Primary wall



Bropuuynas KC cuHTe3upyercs mocie
OKOHYaHMsI POCTA

Cellulose microfibril
(cross section)
—{

SR |\ s
UYL, Phenolic
. ¥ subunit \+

T‘*"

Lignin formed by/

' cross-linking phenolic
compounds
t\ !

Primary cell wall Middle lamella
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