Diferenciacebunék a struktura chromatinu

Bunééna diferenciace je proces i1 kterém bunky
ziskavaji novy fenotyp, ktery je spojen se
specifickou buréénou funkci. Pro dany buré¢ny

typ Je charakteristicka aktivace (inaktivace)
skupiny geni, které jsou zodpo¥dne za navozeni
terminalni diferenciaci.




Morfologie lidskych ES burk
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Figure 3 Tissue anatomy of the colonic epithelium. Putative stem cells (dark blue)
reside at the crypt bottom. Proliferating progenitor cells occupy two-thirds of the
crypt. Differentiated cells (green) populate the remainder of the crypt and the flat
surface epithelium. (Adapted from ref. 89.)
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HSA 8 and related
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Human c-myc gene and two resultant protein products

Sequences of oligoprobes were used according to Sngroup and are follows

EXON 1
5'CCCCCGAGCTGTGCTGCTCGCGGCCGCCAC

CGCCGGGCCCCGGCCGTCCCTGGCTCCCCTCH

TGCCTCGAGAAGGGCAGGGCTTCTCAGAGGC
TTGGCGGGAAAAAGAACGGAGGGAGGGATC
GCGCTGAGTATAAAAGCCGGTTTTCGGGGCT
TTATCTAACTCGCTGTAGTAATTCCAGCGAGA
GGCAGAGGGAGCGAGCGGGCGGCCGGCTAG
GGTGGAAGAGCCGGGCGAGCAGAGCTGCGC
TGCGGGCGTCCTGGGAAGGGAGATCCGGAGC
GAATAGGGGGCTTCGCCTCTGGCCCAGCCCT
CCCGCTGATCCCCCAGCCAGCGGTCCGCAAC
CCTTGCCGCATCCACGAAACTTTGCCCATAGC
AGCGGGCGGGCACTTTGCACTGGAACTTACA
ACACCCGAGCAAGGACGCGACTCTCCCGACG
CGGGGAGGCTATTCTGCCCATTTGGGGACAC
TTCCCCGCCGCTGCCAGGACCCGCTTCTCTGA|
AAGGCTCTCCTTGCAGCTGCTTAGACGCTGG
ATTTTTTTCGGGTAGTGGAAAACCAG 3'

EXON 2
5'CAGCCTCCCGCGACG

CTACGACTCGGTGCAGCCGTATTTCTACTGCGACGAGGAGGAGAACT
TCTACCAGCAGCAGCAGCAGAGCGAGCTGCAGCCCCCGGCGCCCAG
CGAGGATATCTGGAAGAAATTCGAGCTGCTGCCCACCCCGCCCCTGT
CCCCTAGCCGCCGCTCCGGGCTCTGCTCGCCCTCCTACGTTGCGGTC
ACACCCTTCTCCCTTCGGGGAGACAACGACGGCGGTGGCGGGAGCTT
CTCCACGGCCGACCAGCTGGAGATGGTGACCGAGCTGCTGGGAGGA
GACATGGTGAACCAGAGTTTCATCTGCGACC

AGCGGCTTCTCGGCCGCCGCCAAGCTCGTCTCAGAGAAGCTGGCCTC
CTACCAGGCTGCGCGCAAAGACAGCGGCAGCCCGAACCCCGCeeaGe
GGCCACAGCGTCTGCTCCACCTCCAGCTTGTACCTGCAGGATCTGAG
CGCCGCCGCCTCAGAGTGCATCGACCCCTCGGTGGTCTTCCCCTACC
CTCTCAACGACAGCAGCTCGCCCAAGTCCTGCGCCTCGCAAGACTCC
AGCGCCTTCTCTCCGTCCTCGGATTCTCTGCTCTCCTCGACGGAGTCC
TCCCCGCAGGGCAGCCCCGAGCCCCTGGTGCTCCATGAGGAGACAC
CGCCCA 3

Ryan and Birnie, 1996

EXON 3
5' AGGAGGAACAAGAAGATGAGGAAG

GAGTCTGGATCACCTTCTGCTGGAGGCCACAGCAAACCTCCTCACAGCCAN
GGTCCTCAAGAGGTGCCACGTCTCCACACATCAGCACAACTACGCAGCGCC
CCCTCCACTCGGAAGGACTATCCTGCTGCCAAGAGGGTCAAGTTG

CCCCAGGTCCTCGGACACCGAGGAGAATGTCAAGAGGG
AGCGCCAGAGAGGAACGAGCTAAAACGGAGCT

CCCAAGGTAGTTATCCTTAAAAAAGCCACAGCATACATCCTGTCCGTCCAAC
AGAGGAGCAAAAGCTCATTTCTGAAGAGGACTTGTTGCGGAAACGACGAGA
ACAGTTGAAACACAAACTTGAACAGCTACGGAACTCTTGTGCGTAAGGAAAA
GTAAGGAAAACGATTCCTTCTAACAGAAATGTCCTGAGCAATCACCTATGAA

CTTGTTTCAAATGCATGATCAAATGCAACCTCACAACCTTGGCTGAGTCTTGA

GACTGAAAGATTTAGCCATAATGTAAACTGCCTCAAATTGGACTTTGGGCATA
AAAGAACTTTTTTATGCTTACCATCTTTTTTTTTTCTTTAACAGATTTGTATTTA

AGAATTGTTTTTAAAAAATTTTAAGATTTACACAATGTTTCTCTGTAAATA TTG
CCATTAAATGTAAATAACTTTAATAAAACGTTTATAGCAGTTACACAGAAT TT
CAATCCTAGTATATAGTACCTAGTATTATAGGTACTATAAACCCTAATTTT TTT
TATTTAAGTACATTTTGCTTTTTAAAGTTGATTTTTTTCTATTGTTTTTAG AAAA

AATAAAATAACTGGCAAATATATCATTGAGCC 3' 14
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c-myc gene-to-C
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Western blot analysis
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Number of c-myc RNA signals
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Gene expression and structure in human embryonic steicells

colonies of hES cells




1. Differentiation of mouseemryonic cells(ESand EC)
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ES. Embryonalni kmenové buiky (ES)
s jsou imortalizované bunééné
linie derivované z vnit‘'ni bunééné masy
3.5 denniblastocysty.
Mitosis Tyto bunky se mohou rozmnozovat v
nevydiferencovaném stavu
B i e za piéitomnosti LIF faktoru. ES buiiky
Coples of DNA maji schopnost diferencovat
In vitro v progenitorova stadia. ES

Exprassion

L ofewon buiiky tvo¥i tak zvana

| Speific Expression

Gene '- il cmryoidni téliska (EBsS), coZ jsou Fi-
~d> opedic dimenzionalni struktury

se schopnosti diferencovat do dznych
bunéénych typi, napiriklad:

—_— hematopoietickych myogenickych

Cel neuralnich a jinych. Ovlivnéni téchto
bunék napriklad RA vede k indukci
neuralni
diferenciace.




Neuralni diferenciace ES / EC bugk

Indukce

= spontanre v EB

= spontanné v monovrstvé

» v EB v pritomnosti kyseliny retinové (RA)
= V monovrstvé bez @ritomnosti sera

= Vv monovrstvé bez @ritomnosti sera + RA ?

Selekce

» bezsérové médium
» doplnky média: ITS, N2, B27
= inhibitory jinych diferenciaci: Noggin, Chordin, Follistatin

28




Release of RXR, PML, PLZF, etc. ATRA
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Epigenetics of hES Cells

H3K9me3

H3K27me3
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The c-myc gene
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/ HSA 6 in hES cells

C

/ HSA 6 in hES cells - RA differentiated

e f




Bone marrow s s
Lymphatic syslem

@ Stem cell Eﬂ‘ h:‘tm-:..:d g b
'E) sl .,-.-.I:.,

_.-r. 'l

f oo @ Myeloblast
F Doanyinmoist

Eryinroblas
{rreacrobeast)

Wagakairynbiant

ﬂ Prnmyelocy‘t
Eosinophll 4 /\ 1: “ Q @ Q

B immuncbiast '::'l,dh

NeutrophllB sophll -
% @ ® | g @

Tirmmunchias;

Myelocyte Mon:oblast i g

N J & |

@ ° @ \
Band form Q
|
Eytrocyte @ e @ Monocyte

Segmented form

“a

Peripheral blood

Pe£|m§!3_m| blood . . Degenerate fo rm Fig. 1. Owverview of blood celbs, their ariging

and derelogmental suges




Morphology of human leukemic promyelocytic
cell line HL60 and neutrophilic granulocyte

prometaphase
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Topographic Types of Human Granulocytes







The C-myc GeneNuclear Location
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Changes in the expression of
selectedgenes

ABL (195 bp) e-MYC (345 byp) RBI (135 bp)
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The C-myc genenuclear topography
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Gene location Chromosome location
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Beta-like globin gene cluster
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Differentiation of human hemopoieticcells
Into erythroid pathway
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Differentiation of human hemopoieticcellsinto
megakaryocytes
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Differentiation of human hemopoletic cells into
megakaryocytes
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Bartova et al., Figure 3
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Bartova et al., Figure 6
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ZAVER

Diferenciace je charakteristicka nejenom specifickgni

zménami na urovni morfologie bunék, ale vyznamre se
méni 1 struktura chromatinu. Tyto strukturalni zm ény
v genomu maji velky vyznam z hlediska transkripéni

aktivity genii.




