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fibroblasty v bunécné kulture
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Program prednasky:

 vyvoj kultivaci bunek /in vitro

e podminky kultivace eukaryontnich bunek
n vitro

e typy kultivaci (terminologie)

e vlastnosti normalnich a transformovanych
bunécnych linif

e prakticke aplikace

e archivace, sbirkova pracovistée

Bi8120 Aplikovana bunécna biologie - jaro 2011 - 01 / 23.2.




VYVOJ KULTIVACI
BUNEK /N VITRO
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1907:

1912:

1916:
1943:

1948:
1952:

kultivace nervovych vlaken izolovanych
z zabich embryi (Harrison)

explantaty kureci pojivove tkane a

SIrC

ecni svaloviny (Carrel; Burrows)

try

nsinizace a pasazovani (Rous & Jones)

stabilizace prvni bunécne linie -mysi
fibroblasty: L-cells (Earle et al.)

prvni bunecny klon - L929 (Sanford et al.)

stabilizace prvni lidské linie - karcinom
delozniho krcku: HelLa (Gey et al.)




1952 - stabilizace prvni lidské linie HelLa (Gey et al.)

 karcinom délozniho krcku
e Henrietta Lacks (1920-1951)
e Johns Hopkins University Hospital (Baltimore, USA)
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Linie HelLa:
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Linie HelLa:

mikrotubuly (anti-Tu)
mikrofilamenta (phalloidin)
jadra (DAPI)

S8V
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Thos cells never died.
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Morg than owenty years bitery her childien found aud
fheir ivey would wawer be the jamr.
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KULTIVACNI PODMINKY
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Kultivacni podminky pro savci a lidskeé bunky

e co nejpodobnéjsi podminkam v plvodnim
organismus:

v teplota 37°C,
v maximalni vihkost vzduchu, 5% CO,
v" neutralni pH (6,8 az 7,2)
v' Ziviny

e sterilni prostredi
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Stabilni prostredi pro kultivace

CO,_inkubatory

e definovana stabilni teplota (37°C)

e maximalni vinkost vzduchu

e definovany stabilni obsah CO, (5%),
prip. i O, (fizena hypoxie)

e vodni nebo vzduchovy plast’
e vnitini povrch: med' nebo nerez
e pripojeni tlakovych lahvi pres redukcni ventily
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ZIVNE MEDIUM

Bazalni médium

1 e tekuté nebo praskové
e soli, aminokyseliny, vitaminy, lipidy, zdroj
energie, indikator pH

+ krevni sérum / rlstové faktory

V

Kompletni medium
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SLOZENI BAZALNIHO MEDIA:

Voda pro tkanove kultury:
e ultrapure type | - resistivita < 18 MQ/cm

e TOC (total organic carbon) < 10 ppb
(parts per bilion)

Uprava vody pro tkariové kultury:

e reverzni osmoza

e absorbce na aktivni uhlik
e jontomenice

e elektrodelionizace

e UV zareni
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SLOZENI BAZALNIHO MEDIA:

Vyvazené solné roztoky (BSS, balanced salt solutions):

udrzovani pH a osmolality

udrzovani membranového potencialu bunek
kofaktory enzym

tvorba fokalnich adhezi (rdst na pevném substratu)

lonty: Na*, K*, Mg?#*, Ca*, Cl, SO,%-, PO,*, HCO;
stopove prvky: Fe, Zn, Cu, Se ...

Hlavni typy BSS:

DPBS (Dulbecco’s phosphate-buffered saline)
HBSS (Hank's balanced salt solution)

EBSS (Earle's balanced salt solution)
ESSS (Eagle‘s spinner salt solution)
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SLOZENI BAZALNIHO MEDIA:

Pufrovaci system:

e NaHCO;, HEPES (N-2-hydroxyethylpiperazine-N'-2-
-ethanesulphonic acid)

Aminokyseliny:
e esencialni, resp. vzacné (Clovek, mys):

arginin, histidin, isoleucin, leucin, lysin, methionin,
fenylalanin, threonin, tryptofan, valin

e /n vivo syntetizované ve specifickych organech
(jatra, resp. ledviny):

cystein, glutamin, tyrosin
e |ze nahradit hydrolyzatem z proteinu (kratké
peptidy)
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SLOZENI BAZALNIHO MEDIA:

e voda

e anorganické slouceniny (ionty, stopové prvky)

e aminokyseliny

e vitaminy (zejmeéna skupina B)

 lipidy (esencialni mastné kyseliny, cholesterol...)
e hormony, rlstové faktory (inzulin, hydrokortizol)
e glukdza (zdroj energie)

 fenolova Cerven (indikator pH)

e antibiotika (penicilin + streptomycin)
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Sérum:

fetalni teleci/hovezi - FCS/FBS, konske, lidske...

nedefinovana smeés rlstovych faktort a dalSich
slozek

obsah v médiu 5 - 20% podle typu bunék

bezseérova media pro specialni apllkace
(definovana smeés rlstovych faktort - tzv. serum
replacement)

Ne]dule2|teJS| latky obsazené v séru:

ristové faktory

e albumin

transferrin

anti-proteazy (antitrypsin, macroglobulin)
attachment factors (fibronectin, laminin,
fetuin)




Vyhody pouziti séra:

e smés nejdulezitéjsSich faktorl pro prezivani a
proliferaci bunek

e univerzalni pouziti pro kultivaci veétsiny bunécnych
typd

e ochrana bunécné kultury pred vykyvy prostredi a
toxickymi vlivy (zmény pH, ionty tézkych kovd,
endotoxiny, proteolytické enzymy)

Nevyhody pouziti séra :

- potize s reprodukovatelnosti (pdvod zvirat,
krmeni, rocni doba...)

e riziko kontaminace

e dostupnost a cena

e vliv na produkci proteintll do média




Typy médii pro savCi bunky:

e Eagleovo medium (BME) a jeho modifikace
(napr. EMEM, AMEM, DMEM, GMEM, JMEM)

 RPMI média
(napr. RPMI 1629, RPMI 1630, RPMI 1640)

e dalsi média uzivana se serem
(napr. Fischerovo, Williamsovo)

e média uzivana bez séra
(TC199, MCDB)
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Sterilni prostredi

e prace Vv tzv. laminarnich boxech (HEPA filtry)
- typ podle urovne Biosafety Level (BSL)

e jednorazovy plastik
(sterilizovano radiaci)
 sterilni sklo, nastroje a roztoky
(horkovzdusna sterilizace, autoklavovani)
e antibiotika

(bézné smes Pen/Str, pripadné gentamycin,
amphotericin, nystatin)
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BIOSAFETY LEVELS (BSLS)

BSL-1

- mikroorganismy, které nezplsobuji onemocneni u
zdravych dospelych; standardizovane lidske a
Zivocisne bunecne linie

BSL-2

e bézné patogeny stredniho rizika, mohou
zpusobovat rlizné zavazna onemocnéni, ktera lze
dobre |eCit (HBV, Salmonella, Toxoplasma, Klinicky
material - krev, télni tekutiny, tkane; nektere
sbirkové linie - napr. Hela)




| aminarni box - biohazard trida I

horizontalni vertikalni
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| aminarni box - biohazard trida II

HEPA filtry
(Castice > 0,3 mm)
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BIOSAFETY LEVELS (BSLS)

BSL-3

e |okalni nebo exoticke patogeny vysokeho rizika,
respiracne prenosne, zplsobuji zavazna a s
potencialne letalni onemocneni, ktera jsou obtizne
|éCitelna

» Mycobacterium tuberculosis, virus encefalitidy St.
Louls, antrax

BSL-4

- extremne rizikove patogeny, respiracne prenosne,
zpUusobuiji letalni onemocnéni, proti nimz
neexistuje leécba ani vakcinace

 hemorrhagické viry (Ebola, Marburg)




BIOSAFETY LEVEL 3 (BSL-3)
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BIOSAFETY LEVEL 4 (BSL-4)
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Typy kontaminaci

e mykoplazmata

e Viry

- bakterig, plisne, kvasinky

e kontaminace jinou bunécnou linii

(cross=contamination)




Kontaminace — mykoplazmata

Detekce mykoplazmat:
a) fluorescencencni mikroskopie
(znaceni DNA)

0) PCR
# ‘.o o.
% " «
.
. £ 3 .. e 9
n'..- Ry
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KULTIVACNI POSTUPY
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Invertovany mikroskop
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Typy bunécnych kultur:
e adherovaneé:

rostou prichycené na pevném podkladu
e suspenzni:

rostou volneé v médiu

Kultivace na zivné vrstve (feeder-layer):

e obvykle inaktivované mysi bunky (fibroblasty,
peritonealni makrofagy)

e hybridomy, embryonalni kmenové bunky
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SUBKULTIVACE (PASAZOVANI)

Suspenzni kultury

« odstranéni starého média centrifugaci

- naredeni bunek v Cerstvém mediu

e preneseni do nové kultivacni lahvicky s Cerstvym
NEIE

Adherované bunky

 odstranéni stareho média, oplach v pufru

e uvolnéni bunék z podkladu proteolyzou fokalnich

adhezi (trypsin)

inaktivace trypsinu prldanlm séra

alternativa: mechanické uvolneni (Skrabky)

centrifugace, naredeni bunek v cerstvem mediu

preneseni do novée kultivacni lahvicky s cerstvym
mediem




T T
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DELENI BUNEK
V PODMINKACH /N VITRO:
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TYPY KULTIVACI
(TERMINOLOGIE)
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TKANOVE KULTURY / CELL CULTURES

e organova/tkanova kultura (organ/tissue culture)

trojrozmérna kultura nerozvolnéné tkane, ktera
si uchovava histologicke znaky a vlastnosti

O 7 7 A\ \Y4 7 0 -
puvodni tkane v prostredi /17 vivo

e bunécna kultura (cell culture)

Kultura odvozena z jednotlivych bvunék, které uz
nejsou spojeny do struktury tkane

e primokultura / primarni kultura (primary culture)

bunky v kultufe jsou ziskany pfimo z ptvodni
tkane nebo fragmentu organu
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Bunécna linie

e populace bunék odvozena z primokultury pri
prvni pasazi a dale udrzovana v podminkach /7
VItro
(pasaz = prenos bunék z jedné kultivacni
nadobky do nadobky nove)

e diploidni (normalni nenadorové bunky)

e stabilizovana (nadorové transformované bunky)

 charakterizace bunécné linie:

oznaceni (nazev), druh organismu, pohlavi, vek,
vychozi organ, typ kultury, poCet pasazi, rlstové
parametry, morfologie, karyotyp, markery
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Bunécny kmen
e bunécna populace, ziskana subkultivaci

z plvodni linie - vyselektovana na zakladé
exprese urcitého znaku

Bunécny klon

e bunécna populace, vznikla pomnozenim jediné
buriky, izolované z plvodni linie

e vSechny bunky v bunécném klonu teoreticky
identické, avSak v praxi urCity stupen
heterogenity




Tissue or
Organ Fragment

transfer to
culture
organ explants dissociated cells
call outgrowth attachment & proliferation

Primary Culture

subculture
passage

Cell Line

single cell successive
isolation subculture

Clonal Line

transformation
loss of growth control

Transformed
Cell Line

Continuous
Cell Line

senescence




EMBRYO

DISSECTION

ENZYME FINELY FURTHER DISSECTION
DIGESTION CHOPPED IF NECESSARY

p=——=c I I

CELL CULTURE PRIMARY EXPLANTS ORGAN CULTURE




NORMALNI A TRANSFORMOVANE
BUNECNE LINIE
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Rlstové parametry bunécnych linii:

e generacni doba

obdglgl' mezi dvéma mitdzami = délka
bunecneho cyklu

e population doubling time (PDT)

cas, potrebny ke zdvojnasobeni poctu bunék v
populaci

 lifespan (delka zivota)
geneticky naprogramovany pocet deleni bunky
e kontaktni inhibice

zastava proliferace po dosazeni urcité limitni
saturacni density
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Diploidni bunécné linie:

normalni nenadorové bunky
omezena delka zivota /n vitro
standardni karyotyp (diploidni)

obvykle anchorage-dependent

(vyZaduiji substrat k prichycenf)

schopnost kontaktni inhibice

tzv. ,starnuti kultury“ = zmena morfologie a
rdstovych parametrd se vzrlstajici dobou v
podminkach /n vitro

_EP (lidske embryonalni plice)

HPLC (lidské lymfocyty periferni krve)
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Stabilizované bunecné linie:
e nadorove transformované bunky

e neomezeny generacni potencial = nesmrtelnost
v podminkach /n vitro

e kratsi PDT, redukovana zavislost na podkladu
e obvykle heteroploidni, resp. aneuploidni
e Casto bez schopnosti kontaktni inhibice

e |idské adherované: HelLa, A431, MCF-7...
idské suspenzni: HL-60, Jurkat, HelLa-S...
1929, 3T3 (mysi fribroblasty),

CHO (chinese hamster ovary)

MDCK (Madine-Darby canine kidney)
VERO (African green monkey kidney)
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Rozdil v poctu chromosomt béhem kultivace

normalni bunky
(gliové bunky)

>
o
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transformované bunky
(maligni melanom)

Frequency




PRAKTICKE APLIKACE
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zakladni vyzkum (bunécna biologie,
cytogenetika, onkologie, imunologie, biochemie,
molekularni biologie, virologie...)

prenatalni diagnostika

toxikologie (testy leciv, kosmetickych pripravkd,
implantatd

reprodukcni medicina (IVF)

klinick& onkologie (typizace nadord, testovani
multidrug resistance, hodnoceni markeru)

vyroba ockovacich latek (virové vakciny)
orimyslova vyroba specifickych bunécnych
oroduktd (transgenni linie)

:)El’pr?va bunécnych a tkanovych derivatt (napf.
lze
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Edited by
J. M. Davis

|’- f - 7 .
- €ell and Tissue Culture for

~ Medical Research .~
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Culture of Specialized Cells Culture of Specialized Cefls

CULTURE OF CULTURE OF
HUMAN TUMOR 1A

Editors
Edited by R. lan Freshney

Roswitha Pfragner lr.::rf 15??11':;,:“3'
R. lan Freshney

Culture of Specialired Cells

CULTURE OF
EPITHELIAL
CELLS
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Edited by

K. I.an. Freshney
and Mary G. Freshney

Bi8120 Aplikovana bunécna biologie - jaro 2011 - 01 / 23.2.




KRYOKONZERVACE, ARCHIVACE,
SBIRKOVA PRACOVISTE
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Kryokonzervace zivocisnych bunék
e kultura v exponencialni fazi rlstu

* po trypsinizaci resuspendovani v zamrazovaci
SMesi:

90% sérum (FCS) + 10% kryoprotektivum
(DMSO, glycerol)

e dvoustupnove zamrazovani:
-pomaly krok* (optimalni pokles o 1°C za minutu)

rychly krok“ (premisteni kryoampuli z -80°C do -
150°C (hlubokomrazici boxy) nebo do -196°C
(kontejnery s tekutym dusikem)

e rozmrazovani:
nejprve rychlé ohrati (rozmrazeni smesi), pak
pomale pridavani vychlazeneho media (cca 1ml za
minutu)




Priklady kryoprotektiv:

I 8
CH, —S —CH, HOCH, CHCH,OH

dimethylsulfoxid glycerol
(DMSO)




"Solution” Optimal Intracellular |ce
Injury Cooling Rate Injury
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COOLING RATES
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American Type Culture Collection (ATCC)

About the ATCC-LGC

Standards Partnership

LGC Standards Offices

How to Order

Special Forms

ATCC Cultures and

Products

ATCC Scienced M

ATCC Standardsy T

ATCC Deposit Services

ATCC Custom Services

ATCC Product Use Policy >

Technical Support >

Site Search | Go |

Search Catalogue:

Catalogue Keyword Search

Home Quick Order Shopping Cart Contact Us

Cell Biology

Culturing and preserving cells since 1962

ATCC was entrusted with its first cell line in 1962 and has consistently attained the highest
standards and used the mast reliahle nrocedures to verify every cell line since.

that cell line integrity is critical for maintaining
or standardized cell culture quality, including
fion), as a condition for receipt of grant funds
wiell as for publication of research using

I artalized Call L .standards are costly, time-consuming and
require a3 high leveroresperas=ror ye=ars;, so=ra=cs worldwide have relied on ATCC to provide
fully authenticated and contamination-free biclogical reagents as a cost-effective and reliable
option.

The comprehensivé LTerT tmmeor -

Discover why comprehensive testing at ATCC is important to your work.




European Collection of Cell Cultures (ECACC)

Protecting people
Preventing harm
Preparing for threats

Products Services Technical Ordering About Us Contact Us

w {
t: ‘W, Quick Search

Health Protection Agency Culture Collections

‘%’& *“* :ﬁ} -

fou are here: » Home & Collections

Menu
= About Us - HPA Culture Welcome to the European Collection of Cell Cultures (ECACC), a Health Protection Agency Culture Collection.

Collections ECACC

* Products

» Services u
We've made some changes which mean that now, the fastest

» How to Order .
way to order from us is
* Technical Support

* Glossary We offer the following range of products and semvices:

F
" rorms To Search Our Products - Click on the links Services

below:

Products

= Bacteria, Plasmids,
Mycoplasmas

» Cell Lines and Hybridomas
» Primary Cells & Media
= HepaRG® Cells

» SCREENflex™ GPCR Cell
Lines

» DNA
» Fungi

» LENTICULE Discs X _ New Edition. Out Now

+ Viruses ' e Fundamertal Technigues
in Cell Culture

Laboratory
Handbook

Services




IT LOOKS LIKE YOuR YEAH — I THINK You'RE CHEY BUDDY ! WHAT ARE You
CELL- CULTURE. MIGHT RIGHT ... THIS LATEST TRAL | P INSINWATING HERE !72 e
WON'T HAVE ANY VALIDITY, | CELL-CULTURE HAS JUST AS ¢
— 1 {MUCH VALIDITY AS ANY ,
R, FoRM OF CULTURE !
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