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Program prednasky:

e struktura a vlastnosti biomembran
praktickeé aplikace - liposomy a micely
praktické aplikace - imunofenotypizace bunek

e mechanismus fuze membran
praktické aplikace - medicinské aspekty
praktické aplikace - hybridomova technologie

e transport latek pres membrany

praktické aplikace - dialyza




STRUKTURA A VLASTNOSTI
BIOMEMBRAN
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Lipidova dvojvrstva
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Tvorba liposomdu:

planar phospholipid bilayer
with edges exposed to water
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sealed compartment
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Liposome-delivery systems:

FAST-liposomes fuse with target cell

Intracelular deliveny of Iposome Cargo




Vyuziti liposomd a micel pro cilenou aplikaci I&Civ a
dalsich latek do organismu
e transport pres BBB (blood-brain barrier) / tight junctions

mambrana protain

tight junction

recaptor
e
negative charge Blood

Endothelial cell

Brain
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Yang H:
Nanoparticle-Mediated Brain-Specific
Drug Delivery, Imaging, and
Diagnosis.

Pharmaceutical Research, 2010.




Yang H: Nanoparticle-Mediated Brain-Specific Drug Delivery, Imaging,
and Diagnosis. Pharmaceutical Research, 2010.
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Boron Metal used in boron neuron capture technology [EGE -carrying boronated PAMAM dendrimer Cowvalent conjugation Rats e
injection or CED
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Encoding green fluorescence protein for

. D
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Cholinesterase inhibitor for treatment of
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Moznosti zacileni liposom{ do nadorové tkané
(maligni melanom)
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Target-specific multimodal liposome
(for combined angiogenesis imaging and therapy)

phospholipid

antibody
PEG-phospholipid

peptides
Gd-containing lipid

biotin
fluorescent lipid

drug
cholesterol




Slozeni plazmatické membrany:

phosphatidylcholine glycaolipid
| sphingornyelin f
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Stavba plazmatické membrany:

lipid molecule

(B)




Funkce transmembranovych proteinu:

TRANSPORTERS LINKERS RECEFTORS ENZYMES

E A TRACELLULAR
SPACE
CYTOSOL

e prenasece (Nat/K* pumpa...)

e spojovaci proteiny (intergriny...)

o receptory (EGFR, receptory pro FGF, PDGF, TNF...)
e enzymy (adenylatcyklaza...)




Lokalizace transmembranovych proteind:
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CD markery (antigeny)

e glykoproteiny na povrchu
lidskych bunék

e Vv soucasnosti cca 250

 imunofenotypizace
(zejmena v hematologii)
e nespecificke:
CD47/, CD118
o specificke:
CD66b - granulocyty
CD85, CD205 - dendritické bunky
CD133 - kmenove, resp. progenitoroveé bunky
CD141 - vaskularni endotelové burky
C

D168 - bunky karcinomu prsu
CD207 - Langerhansovy bunky
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Priklady detekce CD markerd: linie HL-60
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Priklady detekce CD markerQ:
linie derivované z osteosarkomu

Sa0s-2: / OSA-03:
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FUZE MEMBRAN




Priibéh fuze

Bi8120 Aplikovana bunécna biologie - jaro 2011 - 04 / 16.3.




-

J__“.l (@
' C Froteins
— fmade in

_|"
milochondrion sy Loy

S

0,
T=ANSPOET
TAROUGH

MICLEAR

- PIRES

@

T=ANSPOET
ACROSS

MEMERAMNES

®

T=aN3SFORET BY
YESICLZS

Intracelularni transport
e jadernymi pory
e pres membrany

. prostFeg:Inictvim
vezikulu

membrane-bounded

arganelle plasma
vesicle membrane

o

CYTOs0L




Schéma vezikularniho transportu:
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Gaucherova nemoc

e pricinou mutace v genu kodujicim
glukocerebrosidazu (= enzym nutny pro
rozklad glykolipidl v lysozomech)

e AR typ dédiCnosti

e zvetsSeni velikosti a poctu lysozomd s
nedegradovanym materialem

o zakladem terapie podavani chybejiciho enzymu
(napr. preparat Cerezyme)

e kandidat pro genovou terapii (zacleneni cDNA
Kodujici dany enzym do kostni drene)




Typ I:
e Neni zasazen nervovy systém

e zvetseni sleziny, jater, poruchy
struktury kosti

e neohrozuje zivot Cloveka

Typ II:

* nervovy system je zasazen, poruchy jsou zrejme
od raneho detstvi, pacienti umiraji velmi brzy

Typ III:
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Gaucher Disease - a phenotypic continuum
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Gaucher cells
e makrofagy
o vyskytuji se izolovane v postizené tkani

e pozitivni po obarveni Cinidlem PAS (Periodic
Acid Schiff)

Pseudo-Gaucher cells

e vyskyt u onemocnéni spojenych s vysokym
turnoverem membran (chronicka
granulomatozni leukémie, mnohocetny
myelom, Hodgkinova choroba, AIDS...)

e ve tkani se vyskytuiji ve shlucich




Gaucher cells

Lysosome




Priklad endocytozy: LDL

LDL{#" LDL receptors plasma membrane
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Poruchy prijmu cholesterolu

\'24L

pricinou porucha struktury LDL-receptoru
bunky neprijimaji cholesterol

cholesterol se hromadi v krvi a napomaha
vzniku aterosklerozy

vetsina pauentu umira v ranem veku na srdecni
zachvat (dUsledek ucpani tepen zasobuijicich
srdce)




Prirozena flze:
e fertilizace
e vznik syncitia

Indukovana fuze:

e fuzogeny:
elektrické pole
chemikalie
(polyethylenglykol)

virusy
CEQEIRY(IS
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Princip mezidruhove fuze

three clones of hybrid cells, each
of which retains a small number
of different human chromosomes

SUSPENSION OF TWO CELL together with the full complement
TYPES CENTRIFUGED AND of mouse chromosomes
A FUSING AGENT ADDED

SELECTIVE MEDIUM
CELL FUSION AND ALLOWS ONLY
FORMATION OF HETEROCARYONS TO
HETEROCARYONS, PROLIFERATE. THESE
WHICH ARE BECOME HYBRID
THEN PUT G CELLS, WHICH ARE
INTO CULTURE _ THEN CLONED

mouse heterocaryon hybrid cell
fibroblast  tumor cell

Heterokaryon = hybridni bunka se 2 jadry
Synkaryon = hybridni bunka se zfuzovanym jadrem




Vyuziti fuze bunék k prtkazu fluidity membran:

moause cell

rhodamine- 4@
labeled —— g
membrane R "
protein y

hybrid cell

fluorescein- y Y C LA
labeled ——#& A" 00 s e
membrane o e
protein

time = O minutes tirme = 40 minutes
after cell fusion after cell fusion

hiuman cell

Frye a Eddidin, 1970




Vyuziti fuze bunék k prikazu fluidity membran:
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t =0 min t = 40 min t =40 min

lidské antigeny

lidské antigeny




PRAKTICKE APLIKACE:
HYBRIDOMOVA TECHNOLOGIE
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foreign viruses bacteria Prirozena role
molecules -y 7 v
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antibody and antigen spacial proteins in
aggregates are ingested blood kill antibody
by phagocytic cells coated bacteria or viruses




Struktura a specifita protilatek

- AT ol heavy chain different antibody
antigen-binding sites molecules, each with a
distinct antigen-binding
F site. Each antibody
light chain

recognizes its antigen

antigen with great spacificity.

light chain

heavy chain




Polyklonalni protilatky:

e produkovany velkym poctem klond plazmocytt
(aktlvovanych B-lymfocytl)

e smes stovek az tisicl odlisSnych molekul
|munoglobuI|nu

e vazba na rlzné epitopy téhoz antigenu

Monoklonalni protilatky:
e produkovany jednim klonem plazmocytt

(aktivovanych B-lymfocyti)

e jediny typ imunoglobulinu
e vazba na jediny epitop prislusného antigenu




Priprava polyklonalnich protilatek

different B cells

inject antigen A take blood later

antibody on its

surface that fits

e imunizace pokusneho
AYISE

e izolace smesi protilatek z
krve imunizovaneho
Zvirete

B cell is stimulated to make more of same
antibody and secrete it




Princip hybridomoveé technologie
(priprava monoklonalnich protilatek)

myelomova ¥ aktivovany

\/

FUSE ANTIBODY-SECRETING
B CELL WITH TUMOR CELL

hybrid cell

H Y B RI DO M ———— :F '. ;??;:;“:nﬁ
""" Indefinitely




FUSION Vysledek hybridomové
products plated in multiple wells secratad teCh n0|og|e:

l /" anti-X antibody
i monoklonalni protilatky
jsou produkovany bunkami
only h':.-'bl!idﬂf'r‘lﬂ..‘i grﬂwlnthe selecliv!a medium terhzoz bunecneh.o klonu’
vazou se na stejnou

antigenm’ determinantu a
majl identicke slozeni
test supernatant for anti-X mOIekU |Y

antibcdy and clone cells from
positive well at -1 cell per well

allow cells to multiply, then test
supernatant for anti-X antibodies:

positive clones provide
a continuing source of
anti-X antibody




Vyuziti monoklonalnich protilatek v
bunecne biologii a v_medicine

o morfologickeé a funkcni studie v zakladnim
vyzkumu (exprese proteinu, lokalizace,
transport...)

e imunofenotypizace bunek a tkani (CD antigeny,
intracelularni markery...) - patologie, hematologie,
onkologie

Metodické pristupy:

e imunodetekce pro mikroskopii (imunocytochemie,
imunofluorescence, imunogold-labelling)

e Western-blotting a nasledna imunodetekce
e imunoafinitni sloupcova chromatografie
e Imunoprecipitace




TRANSPORT LATEK
PRES MEMBRANY
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Mechanismy membranoveého prenosu

o difuze

® 0SMOZa

e jontove kanaly

e prenasecovy transport

e transportni vacky,
resp. endocytoza / exocytoza




OSMOTICKE JEVY

Difuze
e permeabilni membrana
(prochazi rozpustena latka i rozpousted|o)

Osmoza
e semipermeabilni membrana

(prochazi pouze rozpoustédio)




Hypotonické prostredi

e prostredi s nizSim osmotickym tlakem
e voda pronika do bunek

e plazmoptyza (erytrocyty: hemolyza)

Hypertonicke prostredi

e prostredi s vyssim osmotickym tlakem
e voda unika z bunék do prostredi

e plazmolyza (rostlinné bunky)

e plazmoryza (zivocCisné bunky)

e prostredi o stejnem osmotickeém tlaku




Porovnani osmotickych jevt

\Y4 "4 ’

u zivocisne a rostlinné bunky:

[SOTONIC SOLUTION HYPOTONIC SOLUTION
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Reakce zivocisné bunky na zmeny
osmotickeho tlaku:

low concentration high concentration
of solute of solute
outside cell

WATER
: ! ". . L] H I:' I"."I E IEI . -I.. - : L] ,.
f.ee) INTOCELL BY — WAZ

= 0O5MOSIS,
SWELLING
THE CELL

osmotic pressure *




PRAKTICKE APLIKACE:
DIALYZA U PACIENTU
S NEFUNKCNIMI LEDVINAMI
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Dialyza = parcialni difuze

(pfes membranu prochazi voda a nizkomolekularni latky)

Blood is pumped fram the arterovenous fistula
into a dialyzer

Arteroy rE.nrJ:_f_...—-—-‘_'} Waste |:lrl'_'|I:|:J-ElE~"::"'

4 fﬁlul-4
fﬁ -'-"Lr'IE-r o~

.. - - L

.. _‘_'

_ Peritoneum
- _- Peritoneal space

— Waste products

Fluid drains or is
pumped into the
peritoneal space

Peritoneal Dialysis

_ Artificial i
1y membrane —¢ UL
_ l "

Dialysate — &' e

In the di.al:.rzer'. wasta
products filter from the
lovoecd thr-:j:n;-gh an artificial
membrana into a fluid
called the dialysate

hemodialyza
(uméla ledvina)

peritonealni
dialyza

Fluid and waste
products are drained
from the peritonaal
space




Princip hemodialyzy

Dialyzacni roztok:
voda, NaCl, KCI, CaCl,,

MgCl,, acetat sodny

Pressure
monitor

@

- =3 Pump
@

= Air trap - ‘
==~ and _
E/:;. . detector Dialyzer

Pressure |
mMonitor |he— — .J L -

' ._\_|.-

Pressure :
monior Anti-coagulant
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I don't care what day it is.
Four hours is four hours.




Peritonealni dialyza

ERITONEAL
CAVITY

CATHETER
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Princip peritonealni dialyzy
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