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Molekularni biolog a patolog

* RUZovou vnima jako rGzZovou a fialovou jako fialovou (versus patolog ktery
vnima 50 odstinl ruzové a fialové, néktefri jesté 25 odstin( hnédé)
* Vubec nevidi s ¢im pracuje (spoléha se na technologie — zviditelnéni

DNA/RNA/proteinu) ) IAGCG‘:E':‘F%(%%T: .
AG
YOI

* Ma rad abecedu o Ctyrech pismenech ( +1 ) versus patolog

k! AEREERAAM! EIANMA, FRIAIFKE! RERK
27 RERNE, SPAWBERHRENNAE., Ek! Ex! EX!
BATAR—IL, EEMANGK, wrgt! EEMARNEAK, wrdt! st

BUE! 13! ethylické pfi nékolika mési¢ni abstinenci.

... Fokalni makrovezikuldrni steatoza a perisinusoidadlni az pericelularni kolagenizace
retikula spolecné s perivenuldrni fibrozou svedci pro toxinutritivni etiologii VC.
etiologie ethylické pri nekolika mésicni abstinenci.
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Gene Fusion
Translocation

Gene Expression
structure/level

Mutace

Delece

Amplifikace

Fuaze

Metylace DNA

Metylace a acetylace histon(
Struktura chromatinu
Transkripcni faktory
Polymorfismy

IncRNA
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Alternativni splicing (sesttih) RNA — izoformy proteinu
miRNA

Interference RNA (siRNA)

RNA binding proteins

IncRNA
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DNA —— RNA protein
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reverzni
transkripce

informace > funkce

Stabilita proteinu (ubikvitinace)
Postranslacni modifikace (fosforylace, acetylace,
glykozylace)



The sugar-phosphate backbone

BASE BASE BASE

plymer made up of units called nuclestides. The nucleatides are made of
components: a sugar group, a8 phosphate group, and a base. There
are faur different bases: adenine, thymine, guanine and cytosine
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What holds DNA strands together?

DA strands are held together by hydrogen bonds between bases on adjacent

strands. Adenine [A) abways pairs w II thymine (T}, while guanine ways pa
with cytosing [C), Adenine .'..'.i"'.-.'.-i'.hl.r'u' L (L)) in RHA
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From DNA to proteins

The bases an a single strand of DHA code. The letters form three letter
cadons, which code far amine acids - ”( building klocks of proteins

—— S —

Transcriptian Translation

Anenzyme, RNA polymerase, transcribes ODNA into HT-II.I'I'I-."-.wI-I._lLll bonucleic
acid]. It splits apart the two strands that form the double helik, then reads astrand
and copies the seq a of nucleotides. The --'-,--'hl'*'r'-.'r een the RNA and
the original DN& is that in the place af thymine {T), another base with a similar
structure s used: uracil (L)

DNA sequence OG 000000@ o
mRNA sequence oo eooooo@ 0

Aming acid Phenylalanir Laisting Asparagine Praling Laucne

sizlakes place T

5. Molecules called ribosam
pracess, building up proteins from the amino acids caded for




DNA

D_HA double helix

BB &t the simplest level, chromatin . .
is & double-stranded helical fg 4

structure of DMA, F . 4.714 ™
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s DNA is complexed EB Each nuclecsame consists of B} A chromatosome consists
Gn with histones to eight histone proteins arcund of a nucleosome plus the
Al form nudeasomes, which the DMA wraps 1.65 times. H1 histone.
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Nucleosome core of —¢
eight histone molecules”

B . that forms loops averaging Chromatosome —
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S8CEECLECEELEAECEES ag 888 ag g88 ag dggcagigs gedgligadigaacg g g g88

jccccccatctgtgetttcaaagagggeccctagagetcgaggggacctcgaggggagggcaggggactgettgggagetgetagaggecggetgeggttcacctagggeageecggtecatetectgtettaggetecgecggeccagtggectgggettetecctggaagtgctggtaaacagetgagtgattggagtagtaagtgeagattgetttggtttgggatttgaattatggaggtaaaatecttctgtcaaagecaggagacagttggtcttaggttgacatcectatetgtgatetgattggetecccatet
“ctgctettggecatttataattgectctgatgtaatggtacaacaatectgatgagcetcataaacttttacatcagaccatgggtggeggctgeggtgagegggecacagecttgggeteccctcagteccgggeccccactctectteectecttcagectttgtgttgggtttttccagaggtgtetgetectctttttectctecectggteccttcgaactccaggggtettgatgggggtgcggggcagagtgtgcggggaagggectggecggeggtgagggegtgagggegcgctgggggctcaggttaggagtgt
1ggcagtggtaggageccaggagttgaatgaacgtttctttgetcacctgeegetectetecgteccceggecttectetgggecgecceccatetgtgetttcaaagagggeccctagagetcgaggggacctcgaggggagggeaggggactgettgggagetgctagaggeeggetgeggttcacctagggeageceggtecatcetectgtettaggeteegeeggeccagtggectgggcttctecctggaagtgetggtaaacagetgagtgattggagtagtaagtgcagattgetttggtttgggatttgaatt
1tggaggtaaaatccttctgtcaaagccaggagacagttggtcttaggttgacatectatctgtgatctgattggetecccatetectgetettggecatttataattgectctgatgtaatggtacaacaatectgatgagetcataaacttttacatcagaccatgggtggeggcetgeggtgagegggecacagecttgggeteecctcagteeccgggeccccactcetecttecctecttcagectttgtgttgggtttttccagaggtgtetgetectcetttttectetecectggteecttcgaactccaggggtcttgatggg
Jgtgcggggcagagtgtgcggggaagggcctggccgggggtgageggsteagegggcectgggggctcaggttaggagtgtaggeagtggtaggageccaggagttgaatgaacgtttctttgetcacctgeegetectetecgteccecggecttectetgggeegecceccatctgtgetttcaaagagggeccctagagetcgaggggacctcgaggggagggcaggggactgettgggagetgetagaggeeggetgeggttcacctagggeagececggtecatetectgtcttaggetecgeeggeccagtg
jcctgggcttcteectggaagtgctggtaaacagetgagtgattggagtagtaagtgcagattgetttggtttgggatttgaattatggaggtaaaatecttctgtcaaagecaggagacagttggtcttaggttgacatectatetgtgatctgattggetceccatcetectgetettggecatttataattgectctgatgtaatggtacaacaatectgatgagcetcataaacttttacatcagaccatgggtggeggetgeggtgagegggccacagecttgggetececteagteccgggeecccactctectteectee
tcagcctttgtgttgggtttttccagaggtgtetgcetectetttttecteteceetggteccttcgaactccaggggtettgatgggggtacggggcagagtgtgcggggaagggcctggccgggggtaagggggtgaggggecactaggggctcaggttaggagtataggcagtggtaggagececa atgaacgtttctttgetcacgtgeegetectetecgteeceeggecttectetgggeegeeccecatgtgtgctitcaaagagggeecgiagagetcgaggggacctcgaggggagggcagggsa
“tgcttgggagctgctagaggeeggctgeggttcacctagggeageccggtecatcetectgtettaggetecgeeggeccagtggectgggcttctecctggaagtgetggtaaacagetgagtgattggagtagtaagtgcagattgetttggtttgggatttgaat C ggagacagttggt‘t*ttgan_muLdLLLg,LgdLugdugguuudmuugucug at#fataattgcctctgat gtacaacaatcctgatgagctcataaactttta

“atcagaccatgggtggeggctgeggtgagegggecacagecttgggetceccctecagteeccgggeecccactetectteectecttcagectttgtgttgggtttttccagaggtgtetgetectctttttectctecectggteccttcgaactccaggggtettgatggg cctggeeggggst: ggtgagggggcgetgggggctcaggttaggagtgtaggeagtggt cccaggagttgaat, tttctttgctcacctgecgcetectetecgteccee
ggccttectetgggecgecccccatetgtgetttcaaagagggeccctagag! ggagg_gacctcgaggggagggcaggggactgcttgggagctgctagaggccggctgcggttcacctagggcagcccggtccatctcctgtcttaggctccgccggcccagt tagtaagtgcagattgctttggtttgggatttgaattatggaggta@aat@ttctgtcaaagceca agttggtcttaggttgacatcctatctgtgatct
sattggctccccatctectgetettggecatttataattgectctgatgtaatgsta ga"c atgagctcataaacttttacatcagaccatgggtggeggetgeggtgagegggecacagecttgggeteecctcagteeccgggeccccactctecttecct aggtgtctgctectctttttee ctggtceccttcgaactccaggggtcttgatgggggtgegs gagtgtgcggggaagggectggltgggegtgagggegtgagggggegetggegs
“tcaggttaggagtgtaggeagtggtaggageccaggagttgagty ) . teetetcegteccecggecttectct Fqgcccgccsctg‘tgqttcalgla%gfcccttagagctcgaggggacctcgaggggagggcagggﬂ:tgcttgggagctgctaga cggctgcggttcacctagtcagcccggtccatctcctgtcttaggctccgccggcccagtggcctgggcttctccc ggaagtgctggtaadCagctgagtgattggagtagtaagtgcagattgcettt
gtttgggatttgaattatggaggtaaaatecttctgtcdaagesa agttgatd g at ctgetct tataattg ;ttg_taatggtacaacaatcctgatgagctcataaacttﬂacatcagaccatgggtggcggct cggtgagcegggecacagecttgggcetecccteagteccgggeecccactetecttecctectteagectttgtgttgggtttttccagaggtgtetgetectetttttectetecectggteecttegaactc

* ! tgtgctttcaaagagggcatctagagctcgaggggacctcgaggggagggcaggggactgcttggga gctagaggecggetgeggMeacctagggeageecggtecatetectgtettagg

aggggtcttgatgggggtgcggggcagagtgtgcgssy L t Cg ‘aggtta g ggagce gaatgaacgt ctt.tgctcacctgccgctcctctccgtcccccgg&ttcctctgggccgcccccc
ccgeeggeecagtggectgggcttetecctgg t : g ttggtcttaggttgacatcctatctgtgatctgattggetccecatetectgetettggecatttataattgectctgatgtaatggtacaacaatectgatgagetcataaacttttacatcagaccatgggtggeggetgeggtgagegggecacagecttgggeteccctecagteecegggecc
“cactctccttecctecttcagectttgtgtiggg C d oA : f ccggeggteaggegstgagggggcectggeggctcaggttaggagtgtaggeagtggtaggageccaggagttgaatgaacgtttctttgetcacctgeegetectctecgtecceeggecttectetgggeegecceccatetgtgetttcaaagagggeccctagagetcgaggggacctega

ggggagggcaggggactgcttgggagctgcfta a g gotcea otelitagg g tgg teg stfahcdgc agtgattggagtagtaagtgcagattgctttg%tt atttgaattatggaggtaaaatccttctgtcaaagccaggagacagttggtcttaggttgacatectatetgtgatctgattggetecccatctectgetettggecatttataattgectctgatgtaatggtacaacaatectgat
sagctcataaacttttacatcagaccatgggtes : 2 dorcaBtcecg agccttigls ot itctg@tcctctttttectcteccetggteccttegaacte ;ﬁcttgatgggggtgc g@egagtgtgcggggaagggcctggccgggestgagggegigageggecectggggectcaggttaggagtgtaggcagt@gtaggageccaggagttgaatgaacgtttctttgetcacctgee
ctecteteegteccecggecttectctdigc g ofigttcacctagggcageccggtecatctectgtcttag ccggcccagtggectggl ‘fccctggaagtgct tagdcagctgagtgattg agtgcagattgcttty ggatttgaattatg aatccttctgtcaaa agacagttggtcttaggttga

gttgggtttttcca ctgctectetttttect cg:tggtcccttcgaact gtcttgatgggggtgﬁg gagtgtgcggggaa tggccgggggtgagegegts
gcaggggactgctt, #tgctagaggccgg cggticacctagggcagc! catctcctgtcttagg ccggeecagtggectgggcticteectggaagtgetggldaacagetgagtgattggagtagt
aaacttttacatcagaccatgggtggeggctgeggtgagegggecacagecttgggetecectcagtecegggececcactctectteectecttcagectttgtgttgggtttttccagaggtgtetgetectetttttectcetecec

4 gtaggagcccaggagttgaatgaacgtttctttgetcacctgeegcet tctccgtcccccggccttcctftgggccgccccccatctg tttcaaagagggcccctaggctcgaggggacctcgag,'%agggcaggggactgcttqgfagctgctagaggccggc(gggttcacctagggcagcccggtc
tiigg g gaggtaaaatccttctgtcaaagccaggagacagttggtcttaggttgacatcCtatctgtgatctgattggetceccatetectgetettggecatttataattgectctgatgtaatggtacaacaatcctgatgagctcataaacttttacatcagaccatgggtggeggetgeggtgagegggecacagecttgggetecc
'I.. i ctcg g ; tgcggggcagagtgtgeggggaagggectggecgggggtgagggggtgagggggcgetgggggctcaggttaggagtgtaggcagtggtaggageccaggagttgaatgaacgtttctttgetcacctgecgcetecteteecgtecceeggecttectetgggecgecccccatetgtgetttcaaagagggeccctagaget
(e, SEECCECG ggccetgggcttcteectggaagtgetggtaaacagetgagtgattggagtagtaagtgecagattgetttggtttgggatttgaattatggaggtaaaatecttctgtcaaageccaggagacagttggtcttaggttgacatcctatetgtgatctgattggetecccatetectgetettggecatttataattgectctgatgtaatggt
cdg tctCcttcectecttcagectttgtgttgggtttttccagaggtgtetgetectctttttectetecectggteccttcgaactccaggggtettgatgggggtgeggggcagagtgtgeggggaagggectggecgggggtgagggggtgagggggegetgggggctcaggttaggagtgtaggeagtggtaggageccaggagttgaatgaacgttt
cga cicq@S8Bgaggecaggggactgcttgggagetgetagaggecggetgeggttcacctagggeageccggtecatetectgtettaggetecgeeggeccagtggectgggcettctccctggaagtgetggtaaacagetgagtgattggagtagtaagtgeagattgetttggtttgggatttgaattatggaggtaaaatccttctgtcaaagecaggagacag

1gggggcgctgggggctcaggttaggagigtage) g atdd gtgctttcaaagagggcccctagagetcgaggggacctcgagls
hagtgcagattgetttggtttgggatttg: ttj ggti 3 2 ot i ' g tggccatttataattgcctctgatgtaatggtacaacaatcctgatgaget

; / £ 1 5 ragoggdChtce ag g a :
atcctatctgtgatctgattggetccecgte gecatfte ¢ a gaiga 3 3 agcgggccacagcecttgggeteccctcagteccgggec ctcctteectecttcage

ggtcccttcgaactccaggggtettgatgggggtgeges: agtgtes

catctectgtcttaggcetecgecggeccagtggectgggetitce 3aCa : ctagtamst]

“tcagtccecgggeccccactctectteectecttcagectttgtgttggg ittt g Bictc rr
t

s i
“gaggggacctcgaggggagegcaggggactgctigggagetgctagasg!
1caacaatcctgatgagcetcataaacttttacatcagaccatgggtggeggetgeggtgagcs:

3Bt
F
gtct

tggtcttaggttgacatcctatctgtgatctgattggetcecccatcetectgetettggecatttatadttg Jtgg cac getgatgagctcataaacttttacatcagaccatgggtggeggetgeggtgagegggecacagecttgggeteecct ccgggeccccactcts tt;cctccttcagcctttgt tgggtttttccagaggtgtctgetectctttttectcteccetggteccttcgaactccaggggtettgatgggggtgcggggcagagtgtgeggggaagggectggeeg
aggagacagttggtcttaggttg
acatcctatctgtgatctgattggctccccatctcctgctcttggccatttataattgcctcté ta ca tcataaa ttacatcaggic. gtggeggctgeggtgagegggecacagecttgggeteecectcagtecegggc cttcectectte ttgggtttttcca tctgctectctttttectctecectggteccttegaac ggtcttgatgggggtg‘g‘cagagtgtgcgggga ctggccgggggtgagggegt

3gg8tgagggestgaggggecectggtggagtagtaagtgcagattgetttggtttgggattigaata ctijtcda@Pcca agqagttggtcttaggttgacatcctatctgtgatctgattggctccccatctcctgctcttggccattta cctctgatgtaatgg aﬁtcctgatgagctc agdacttttacatcagaccatgtagtaagtgcagattgett gggggatttgaattatgg'&gt‘aatccttctgtcaaag
cttig a
Jaggggecgctgggggctcaggttaggagtgtaggeagtggtaggageccaggagttgaakgaaqgtttetttg
c

a
Ctggccgecccccatetgtgetttcaaagagggeccctagagetcgaggggacctcgaggggagggeaggggactgettggga gctgctagaggccggctgcggttcacctagggcagcccggtccatctcctgtcttaggctccgccggcccagtggcctgf&t:ttctccctggaagtgctg taaacagctgagtgattggagtag
ttgtgttgggtt

ctcteegteecceggccett
aagtgcagattgctttggtttgggatttgaattatggaggtaaaatcctictgtcaaagccaggagacagttggigtta ctat§ g tc$gg cC tctcctgctcttggccatttataattgcctctgatgtaatggtacaacaatcctgatga3r3:ataaacttttacatcagi&tgggtggcggctgcgg@cgggccacagccttgggctcccctcagtcccgggcc&sctctccttccctccttcag tttccag &tgtctgctcctctttttcctctccc
“tggtcccttcgaactccaggggtettgatgggggtgcggggcagagtgtgeggggaagggectggecgggggtBaggiietgagggggcetigggggctcaggttaggagtgtaggeagtggtaggageccaggagttgaatgaacgtttctttgetcacctgecgcetectetecgtecceeggecttectetgggecgecceccatetgtgetttcaaagagggeccctagagetcgaggggacctcgaggggagggcaggggactgettgggagetgetagaggeeggetgeggttcacctagggeageeeggt
“catctcctgtcttaggcetccgecggeccagtggectgggettetecctggaagtgetggtaaacagetgagtgattggagtagtaagtgecagattgetttggtttgggatttgaattatggaggtaaaatcecttctgtcaaageccaggagacagtiggtcttaggttgacatcctatetgtgatctgattggetccccatetectgetettggecatttataattgectctgatgtaatggtacaacaatcctgatgagetcataaacttttacatcagaccatgggtggeggetgeggtgagegggecacagecttgggcetcc
“ctcagtccecgggeccccactctecttecctecttcagectttgtgttgggtttttccagaggtgtetgetectctttttecteteccctggteecttcgaactccaggggtettgatgggggtgcggggeagagtgtgeggggaagggectggeegggggtgagggggtgagggggcgetgggggctcaggttaggagtgtaggeagtggtaggageccaggagtigaatgaacgtttetttgetcacctgeegcetectetecgteecceeggecttectetgggecgecccccatetgtgetttcaaagagggeccctagage
‘cgaggggacctcgaggggagggcaggggactgettgggagetgetagaggecggetgeggttcacctagggeageecggtecatcetectgtettaggetcegeecggeccagtggectgggettetecctggaagtgetggtaaacagetgagtgattggagtagtaagtgeagattgetttggtttgggatttgaattatggaggtaaaatecttctgtcaaageccaggagacagttggtcttaggttgacatcctatctgtgatctgattggetecccatetectgetettggecatttataattgectctgatgtaatgg
'acaacaatcctgatgagctcataaacttttacatcagaccatgggtggeggetgeggtgagegggecacagecttgggeteccctcagteeccgggeccccactctecttecctecttcagectttgtgttgggtttttccagaggtgtetgetectetttttectcteccctggteccttcgaactccaggggtcettgatgggggtgeggggcagagtgtgeggggaagggectggecgggggtgagggggtgagggggegetgggggctcaggttaggagtgtaggeagtggtag@Bageccaggagttgaatgaacgtt
tctttgctcacctgccgctcctctccgtcccccggccttcctctgggccgccccccatctgtgctttcaaagagggcccctagagctcgaggggacctcgaggggagggcaggggactgcttgggagctgctagaggccggctgcggttcacctagggcagcccggtccatctcctgtcttaggctccgccggcgcagtggcctgggcttc’c ggaagtgctggtaaacagctgagtgattggagtagtaagtgcagattgetttggtttgggatttgaattatggaggtaaa: tctgtcaaagccaggagaca
;ttggtcttaggttgacatcctatctgtgatctgattggctccccatctcctgctcttggccatttataattgcctctgatgtaatggtacaacaatcctgatgagctcataaacttttacatcagaccatgggtggcggctgcggtgagcgggccacagccttgggctcccctcagtcccgggcccccactctl:t‘cctccttcagcctttg@t gtttttccagaggtgtctgetectetttttecteteccct ccttcgaactccagggg::tl'atgggggtgcggggc gtgtgcggggaagggectggee
;ggggtgagggggtgagggggcgctgggggctcaggttaggagtgtaggcagtggtaggagcccaggagttgaatgaacgtttctttgctcacctgccgctcctctccgtcccccggccttcctctgggccgccccccatctgtgctttcaaagagggcccctagagctcgaggggacctcgaggggagggcéggggactgcttgggagctgctagaggccggctgcggttcacctagggcagcccggtf&cctgtcttaggctccgccggcccagtggcctgggctt cctggaagtgctggtaaacaget
;agtgattggagtagtaagtgcagattgctttggtttgggatttgaattatggaggtaaaatccttctgtcaaagccaggagacagttggtcttaggttgacatcctatctgtgatctgattggctccccatctcctgctcttggccatttataattgcctctgatgtaatggtacaacaatcctgatgagctcatigcttttacatcagaccat tggcggctgcggtgagcgggccacagccttgggctcc?tfagtcccgggcccccactﬁittccctccttcagccttt vggtttttccagaggtgtctgct
—ctctttttcctctecectggteccttcgaactccaggggtettgatgggggtgeggggcagagtgtgeggggaagggectggecgggggtgagggegtgagggggcgetgggggctcaggttaggagtgtaggeagtggtaggageccaggagttgaatgaacgtttetttgetcacctgecgetectetecglceeccggecttectetg gceccccatctgtgetttcaaagagggeccctagagetiCgaggggacctcgaggggagggcaggggactgettgggagetgctagaggeeggetgeggttcac
“tagggcagcccggtccatctectgtettaggetccgecggeccagtggectgggcettctecctggaagtgetggtaaacagetgagtgattggagtagtaagtgeagattgetttggtttgggatttgaattatggaggtaaaatecttctgtcaaageccaggagacagttggtcttaggttgacatcctatctgtgatctgattggetecccatetectgetettggecatttataattgectctgatgtaatggtacaacaatcctgatgagetcataaacttttacatcagaccatgggtggeggcetgeggtgagegggce
“acagccttgggctcccctcagtececgggeccccactctecttecctecttcagectttgtgttgggtttttccagaggtgtetgetectctttttectetecectggteccttcgaactccaggggtettgatgggggtgcggggcagagtgtgeggggaagggectggeegggggtgagggggtgagggggcgetgggggctcaggttaggagtgtaggeagtggtaggageccaggagttgaatgaacgtttctttgetcacctgecgetectetecgtecececggecttectetgggeegecceccatetgtgetttcaa
1gagggcccctagagetcgaggggacctcgaggggagggcaggggactgettgggagetgetagaggeeggetgeggttcacctagggeageccggteccatetectgtettaggetccgecggeccagtggectgggcettctececctggaagtgetggtaaacagetgagtgattggagtagtaagtgeagattgetttggtttgggatttgaattatggaggtaaaatccttctgtcaaageccaggagacagttggtcttaggttgacatectatetgtgatctgattggetccccatctectgetcttggecatttataat
gcctctgatgtaatggtacaacaatcctgatgagetcataaacttttacatcagaccatgggtggeggetgeggtgagegggecacagecttgggeteecectcagteecegggeccccactetectteectecttcagectttgtgttgggtttttccagaggtgtetgetectcetttttectetececctggteccttcgaactccaggggtettgatgggggtgeggggcagagtgtgeggggaagggectggeegggggtgagggggtgagggggcgetgggggctcaggttaggagtgtaggeagtggtaggageccag
Jagttgaatgaacgtttctttgctcacctgecgetectetecgteececccggecttectetgggecgeccecccatetgtgetttcaaagagggeccctagagetcgaggggacctcgaggggagggcaggggactgettgggagetgetagaggeeggetgeggttcacctagggeageecggtecatetectgtettaggeteccgeeggeccagtggectgggcettctecctggaagtgetggtaaacagetgagtgattggagtagtaagtgcagattgetttggtitgggatttgaattatggaggtaaaatcecttetgt
~aaagccaggagacagttggtcttagettgacatecctatctetgatctgattggctccccatetectgctettggccatttataattgcctectgatgtaatgetacaacaatcctgatgagetcataaacttttacatcagaccatggetggcgectegcggtgagegeggccacagecttgggcteccctcagtecccgeggcceccactetecttececctecttcagectttetetteggetttttccagagetetectectectetttttectcteccecctggteccttcgaactccagegetcttgategeeetecggggcagagtetece




mutace

 Mutace je odchylka od referencniho genomu, ktera je spojovana s onemocnénim
e Somaticka — typicka pro nador, ve zdravych bunkach nepfitomna

e Germindlni — ve vSech burnkach v téle (pfipadné mosaicismus); nadorové syndromy — BRCA1/2,
Lynchlv syndrom

e Varianta — odchylka od referencniho, ale bez zjevné asociace s onemocnénim

* Existuje nékolik typl mutaci dle zmény genetické informace vedouci k odliSnym zménam na
urovni proteinu

 Single nukleotide polymorfismus — SNP (zpravidla nejsou patogenni, ale spise benigni ale mohou
byt asociacni)



SNP —single nucleotide polymorfismus

gtagtaagtgcagattgctttggtttgggatttgaattatggaggtaaaatccttctgtcaaagccaggagacagttggtcttaggttgacatectatctgtgatctgattggeteeccatctectgcetettggecatttataattgectctgatgtaatggtacaacaatectgatgagctcataaacttttacatcagaccatgggtggeggcetgcggtgagegggecacagecttgggetceeectcagteecgggeccccactctectte
cctecttcagectttgtgttgggtttttccagaggtgtetgetectetttttecteteecctggteecttcgaactccaggggtettgatgggggtecggggcagagtgtgcggggaagggectggecgggggtgagggggtgagggggcgctgggggctcaggttaggagtgtaggcagtggtaggageccaggagttgaatgaacgtttctttgetcacctgeegctectceteegteccecggecttectetgggecgeeccecatetgt
gctttcaaagagggccecctagagetcgaggggacctcgaggggagggcaggggactgctigggagetgctagaggeeggetgeggttcacctagggcagececggtecatetectgtettaggetecgecggeccagtggectgggettcteectggaagtgctggtaaacagetgagtgattggagtagtaagtgeagattgetttggtttgggatttgaattatggaggtaaaatccttetgtcaaagecaggagacagttggtcet
taggttgacatcctatctgtgatctgattggetecccatcetectgetettggecatttataattgectctgatgtaatggtacaacaatectgatgagcetcataaacttttacatcagaccatgggtggcggctgeggtgagegggccacagecttgggceteccctcagteccgggeecccactctectteectecttcagectttgtgttgggtttttccagaggtgtetgetectetttttecteteccctggteecttcgaactecaggggtcet

tgatggeggtecggggcagagtgtecggggadgggcctggecgegestgageggstgaggeggcectggeggctcaggttaggagtgtaggcagtggtaggageccaggagtigaatgaacgtttctttgetcacctgecgetectetecgtecceeggecttectetgggecgeeccccatctgtgctttcaaagagggeccctagagetcgaggggacctcgaggggagggcaggggactgcttgggagetgctagaggee
gectgeggttcacctagggecdgeccggtecatctectgtcttaggetecgecggeccagtggectgggctictecctggaagtgctggtaaacagetgagtgattggagtagtaagtgcagattgctttggtttgggatttgaattatggaggtaaaatccttctgtcaaagccaggagacagtiggtcttaggttgacatcectatetgtgatctgattggetecccatetectgetcettggecatttataattgectctgatgtaatggta

caacaatcctgatgagctcataaacttttacatcdgaccatgggtggcggctgeggtgagegggccacagecttags g g gtgtige getgtetg g gtcttg gto gcagagtgtgcggggaagggcectggeegggggtgagggggtgagggggcgctgggggct
caggttaggagtgtaggcagtggtaggageccaggagttgaatgaacgtttctttgetcacctged ggcagcccggtccatctectgtettaggetccgecggeccagtggectgggcttctecctgg

aagtgctggtaaacagctgagtgattggagtagtaagtgcagattgctttggtttgggatttgaatt > SNP > 1 00 \V/ pOpUIaC| cataaacttttacatcagaccatgggtggceggctgcggtgagegggccacagecttggge

tccectcagteecgggeccccactcetectteectecttcagectttgtgttgggtttttccagaggtgts hgtggtaggagcccaggagttgaatgaacgtttctttgetcacctgecgcetectceteegtecc
ccggecttectctgggecgecccccatetgtgcetttcaaagagggeccctagagcetegaggggacg &4 28 4 § 4 agtgattggagtagtaagtgcagattgctttggtttgggatttgaattatggaggtaaaatc
cttctgtcaaagccaggagacagttggtcttaggttgacatcctatctgtgatctgattggeteccca > aZz 5 mi I ionu v ce I em ge nomu J S d ne 0so by cactctccttcectecttcagectttgtgttgggtttttccagaggtgtetgetectctttttect

ctccectggteccttcgaactccaggggtcttgatggeggtecgeggcagagtatgcggggaagggcctggccgeggetegageggetgageggecectegggectcaggttaggagtataggcagtegtaggageccaggagttgaatgaacgtttctttgctcacctgecgetectcetecgteccecggecttectetgggecgeccecCatctgtgctttcaaagagggeccctagagetcgaggggacctcgaggggagege

aggggactgcttgggagetgctagaggecggctgeggticacctagggeageceggtecatctectgtettaggetecgecgeecagtggectgggcttctecctggaagtgetggtaaacagetgagtgattggagtagtaagtgeagattgcetttggtttgggatttgaattatggaggtaaaatecttctgtcaaagecaggagacagttggtettaggtigacatectatctgtgatetgattggeteeccatctectgetcttg
gccatttataattgectctgatgtaatggtacaacaatcctgatgagctcataaacttttacatcagaccatgggtggeggctgeggtgagegggccacagecttgggetecccteagteccgggececccactctecttecctecttcagectttgtgttgggtttttccagaggtgtetgetectetttttecteteccctggteecttcgaactccaggggtettgatgggggtgcggggcagagtgtgcggggaagggectggecgggs
gtgagggegtgagggggcgctgggggctcaggttaggagtgtaggcagtggtaggageccaggagttgaatgaacgtttctttgetcacctgecgcetecteteegteecceggecttectetgggeegecceccatcetgtgetttcaaagagggeccctagagetcgaggggacctcgaggggagggcaggggactgettgggagetgctagaggeeggetgeggttcacctagggcageecggtecatctectgtettaggctec
gceggeccagtggectgggcttctecctggaagtgetggtaaacagetgagtgattggagtagtaagtgcagattgctttggtttgggatttgaattatggaggtaaaatecttctgtcaaagccaggagacagttggtcttaggttgacatectatctgtgatcetgattggetecccatctectgetettggecatttataattgectctgatgtaatggtacaacaatectgatgagcetcataaacttttacatcagaccatgggtggeg
gctgeggtgagegggecacagecttgggctecectecagteccgggecccecactctecttecctecttcagectttgtgttgggtttttccagaggtgtetgetectctttttectctecectggteccttegaactccaggggtettgatgggggtecggggcagagtgtgeggggaagggectggeegggggtgaggggstgagggggcgctgggggctcaggttaggagtgtaggcagtggtaggageccaggagttgaatgaacgt
ttctttgetcacctgecgctectetecgtecceeggecttectetgggecgecceccatetgtgetttcaaagagggeccctagagetcgaggggacctcgaggggagggcaggggactgcttgggagetgetagaggecggetgeggttcacctagggeageccggtecatctectgtettaggetecgeeggeccagtggectgggettetecctggaagtgcetggtaaacagetgagtgattggagtagtaagtgcagattgettt
ggtttgggatttgaattatggaggtaaaatccttctgtcaaagecaggagacagttggtcttaggttgacatectatctgtgatetgattggceteeccatcetectgetettggecatttataattgectctgatgtaatggtacaacaatectgatgagcetcataaacttttacatcagaccatgggtggeggctgeggtgagegggccacagecttgggceteccctcagtecegggeccccactctectteectecttcagectttgtgttgg
gtttttccagaggtgtctgctcctctttttcctctcccctggtcccttcgaactccaggggtcttgatgggggtgcggggcagagtgtgcggggaagggcctggccgggggtgagggggtgagggggcgctgggggctcaggttaggagtgtaggcagtggtaggagcccaggagttgaaiaacgtttctttgctcacctgccgctcctctccgtcccccggccttcctctgggccgccccccatctgtgctttcaaagagggccccta

gagctcgaggggacctcgaggggagggcaggggactgcttgggagctgctagaggccggctgcggttcacctagggcagcccggtccatctcctgtcttaggctccgccggcccagtggcctgggcttctccctggaagtgctggtaaacagctgagtgattggagtagtaagtgca attgctttggtttgggatttgaattatggaggtaaaatccttctgtcaaagccaggagacagttggtcttaggttgacatcctatcet
gtgatctgattggctecccatctectgetettggecatttataattgectetgatgtaatggtacaacaatectgatgagcetcataaacttttacatcagaccatgggtggeggctgeggtgagegggccacagecttgggetecccteagteccgggeccccactctectteectecttcagectttgtgttgggtttttccagaggtgtetgetectctttttectctecectggteccttcgaactccaggggtcttgatgggggtacggggc
agagtgtgcggggaagggectggecgggestgageggstgagggegcectggggectcaggttaggagtgtaggcagtggtaggageccaggagttgaatgaacgtttcetttgetcacctgeegetecteteegtecceeggecttectetgggecgecccccatctgtgetttcaaagagggeccctagagetcgaggggacctcgaggggagggcaggggactgettgggagetgetagaggeeggetgeggttcacctagg
gcagcccggtecatctectgtcttaggetecgeeggeccagtggectgggcttctecctggaagtgctggtaaacagetgagtgattggagtagtaagtgeagattgctttggtttgggatttgaattatggaggtaaaatccttctgtcaaagecaggagacagttggtcttaggttgacatectatetgtgatctgattggeteeccatctectgetettggecatttataattgectctgatgtaatggtacaacaatectgatgagetc
ataaacttttacatcagaccatgggtggceggctgeggtgagegggecacagecttgggetececteagteccgggeccecactctectteectecttcagectttgtgttgggtttttccagaggtgtetgcetectctttttectctecectggteccttcgaactccaggggtcttgatgggggtecggggcagagtgtgcggggaagggcctggecgggegtgagegestgagggggcectggggectcaggttaggagtgtaggeag
tggtaggagcccaggagttgaatgaacgtttctttgctcacctgeegetectetecgteccccggecttectetgggecgecccccatetgtgcetttcaaagagggeccctagagetcgaggggacctcgaggggagggcaggggactgettgggagetgetagaggeeggcetgeggttcacctagggeageecggtecatctectgtettaggeteegecggeccagtggectgggcttetecctggaagtgetggtaaacagetga
gtgattggagtagtaagtgcagattgctttggtttgggatttgaattatggaggtaaaatccttctgtcaaagccaggagacagttggtcttaggttgacatectatcetgtgatctgattggetecccatctectgetettggecatttataattgectctgatgtaatggtacaacaatectgatgagcetcataaacttttacatcagaccatgggtggeggctgeggtgagegggecacagecttgggceteeccteagteccgggeecce
actctccttecctecttcagectttgtgttgggtttttccagaggtgtetgetectctttttectetecectggteecttcgaactccaggggtcttgatgggggtecggggcagagtgtgcggggaagggectggecggggstgaggegstgagggggcectggggectcaggttaggagtgtaggeagtggtaggageccaggagttgaatgaacgtttcetttgetcacctgeegetectetecgteccceggecttectetgggecgece
ccccatctgtgctttcaaagagggcccctagagctcgaggggacctcgaggggagggcaggggactgcttgggagctgctagaggccggctgcggttcacctaggiagcccggtccatctcctgtcttaggctccgccggcccagtggcctgggcttctccctggaagtgctggtaaacagctgagtgattggagtagtaagtgcagattgctttggtttgggatttgaattatggaggtaaaatccttctgtcaaagccaggaga
c

cagttggtcttaggttgacatcctatctgtgatctgattggcetceccatcetectgetettggecatttataattgectctgatgtaatggtacaacaatectgatgagetc@taaacttttacatcagaccatgggtggeggetgeggtgagegggecacagecttgggeteeecteagteeccgggeccecactcetecttecctecttcagectttgtgtigggtttttccagaggtgtetgcetectcetttttectcteecctggteecttegaact

ccaggggtcttgatgggggtgcggggcagagtgtgcggggaagggcctggccgggggtgagggggtgagggggcgctgggggctcaggttaggagtgtaggcagtggtaggagcccaggagttgaatgaacgtttctttgctcacctgccgctcctctccgtcccccggccttcctctgggccgccccccatctgtgctttcaaagagggcccctagagctcgaggggacctcgaggggagggcaggggactgcttgggagct
gctagaggeeggetgeggttcacctagggeageceggtecatetectgtettaggetecgecggeccagtggectgggcttctecctggaagtgetggtaaacagetgagtgattggagtagtaagtgcagattgcetttggtttgggatttgaattatggaggtaaaatccttetgtcaaagecaggagacagttggtcttaggttgacatectatcetgtgatctgattggeteeccatctectgetettggecatttataattgectctgat
gtaatggtacaacaatcctgatgagctcataaacttttacatcagaccatgggtggeggctgeggtgagegggecacagecttgggetecccteagteccgggeccecactctecttecctecttcagectttgtgttgggtttttccagaggtgtetgetectctttttectctecectggteccttcgaactccaggggtcttgatgggggtgcggggcagagtgtgcggggaagggectggecgggegtgaggggstgagegeggcec
tggggectcaggttaggagtgtaggcagtggtaggageccaggagttgaatgaacgtttctttgetcacctgecgetectetecgteccecggecttectetgggecgeeccccatetgtgetttcaaagagggeccctagagetcgaggggacctcgaggggagggcaggggactgcttgggagetgetagaggeeggetgeggttcacctagggeageecggtecatctectgtettaggeteegecggeccagtggectgggctt
ctccctggaagtgcetggtaaacagetgagtgattggagtagtaagtgeagattgctttggtttgggatttgaattatggaggtaaaatecttctgtcaaagecaggagacagttggtcttaggttgacatcctatctgtgatctgattggeteeccatetectgetettggecatttataattgectctgatgtaatggtacaacaatcctgatgagcetcataaacttttacatcagaccatgggtggeggcetgeggtgagegggecacag
ccttgggcteeectcagteccgggeccccactctecttecctecttcagectttgtgttgggtttttccagaggtgtetgetectetttttectetecectggteccttcgaactccaggggtettgatgggggtgcggggcagagtgtgcggggaagggectggecggggstgagggegtgaggggecectggtggagtagtaagtgcagattgctttggtttgggatttgaattatggaggtaaaatecttctgtcaaagecaggagaca
gttggtcttaggttgacatcctatctgtgatctgattggetecccatctectgetettggecatttataattgectctgatgtaatggtacaacaatcctgatgagcetcataaacttttacatcagaccatg



onkogen

» gen, ktery ma potencial podilet se na tumorgenezi, pokud dojde k jeho aktivaci

* Protoonkogen - zpravidla vyznamna role v regulaci bunééného rlstu a diferenciace, pod prisnou regulaci
» Aktivace onkogenu je zplUsobena ,aktivacnimi“ mutacemi ¢i alteracemi

[

Staci aberace v jedné alele ,jeden zasah” k aktivaci — deregulace onkogenu

Onkogen Normalni funkce (protoonkogen) Disledek aktivace nadory

RAS (HRAS, KRAS, NRAS) . L. L i rTrv?leaktlvnllallzae zg(leonrgll((;ar(l:rilrl;opnaanreas,pllcnl

MYC (c-MYC, N-MYC, L-MYC) BurkittGv lymfom, neuroblastom

HER2 Karcinom prsu, Zaludku
Chronickd myeloidni leukémie

IABL1 (CML)

BRAF Melanom, papildrni ca titné Zlazy

ALK NSCLC, avnvap’lastlcky
velkobunécny lymfom

RET Medularni karcinom Stitné zlazy,

NSCLC

MET Receptor H® -' ’ Karcinom ledviny, NSCLC




tumorsupresor

* Zajistuje, Ze burka neprojde bunéénym cyklem, pokud neni vse v poradku.
* Pokud je DNA poskozenad, zastavi cyklus a umozni opravu DNA.
* Pokud je poskozeni nenapravitelné, aktivuje apoptozu, ¢imz zabrani dalSimu déleni potencialné nebezpecné bunky

e U tumorsupresor( casto plati tzv. Knudsonova dvouhitova teorie: aby doslo k rozvoji nddoru, musi byt poskozeny obé
kopie genu (napr. jedna mutaci, druha deleci nebo metylaci)

* Vypnuti tumorsupresoru — bunka projde pres kontrolni body bez opravy chyb, preziva i s mutacemi v DNA —
nekontrolovatelna replikace a proliferace - tumorgeneze

Tumorsupresor Normalni funkce Disledek nador

Transkrip¢ni faktor - spousti opravu DNA, Burika s poSkozenou DNA pieZivé a déli se Karcinomy rliznych typd

(mutacev >50 %

TP53

om, SCLC

RB1

BRCA1/2 P g (zejména

PTEN

CDKN2A (p16INK4a)

NF1

SMAD4

Reguluje degradaci HIF1a - tlumi
hypoxickou odpovéd

Renalnikarcinom (clear cell), VHL

VHL
syndrom

Stabilizace HIF1a - angiogeneze, rlist




Missense mutace

* Bodova mutace — dochazi k zaméné nejcastéji jednoho nukleotidu (mUze byt zménéno vice nukelotid()

e Zaména aminokyseliny za jinou

KRAS c.34G>T, p.Gly12Cys

PIK3CA c.1624G>A, p.Glu542Lys -

ONKOGEN MISSENSE MUTATION
AKTIVACNI MUTACE Onkogen Tumor supressor

KRAS POLE — protein je zachovan (jeho polymerazova

NRAS funkce), ale missense mutace vede k nefunkéni

BRAF opravné funkci a dochazi k hromadéni chyb

EGFR TP53 — missense mutace také patogenni — naruseni TUMOR DISFUNCTIONAL

PIK3CA DNA-vazebné domény — vytvoreni nefunkéniho SE st
RET tetrameru na Urovni proteinu
HERZ2

Znamé popsané varianty (funkéni analyzy, segregacni
analyzy germinalnich variant) v TSG (BRCA1/) CANCER CANCER
CELL




Frameshift a nonsense mutace

* Mutace vedouci k posunu ¢teciho ramce ke ztraté funkénosti proteinu = Lost of function mutace = trunkacni
(zkracujici) mutace

* V nadorovém kontextu vétSinou patogenni pro Tumor supresory

» Frameshift

. o , , , _ NONSENSE MUTATION
- delece/inserce nukleotidu, které nejsou ndsobkem 3 (1 aminokyselina = 3 IN TUMOR SUPPRESSOR

nukleotidy)

- posun Cteciho (nasleduje uUplné jiné sekvence aminokysilin) a tvorba nového stop

codonu
P53 ¢.216dupC — p.Val73fs

BRCA1 c.4065_4068del p.Asn1355fs

» Nonsense — zameéna nukleotidu a vytvoreni nového stop codonu (TAA, TAG, TGA)
TP53 ¢.586C>T — p.Argl96™* = p.Argl96Ter

+ second hit — vyrazeni funkce alely bez
mutace



In-frame delece Ci inserce

» In-frame delece — delece nukleotidd v ndsobku 3 (3,9,12,15,.....) — protein zachovan,
ale vypadne par aminokyselin ve vyznamné doméné proteinu (napf. regulacni oblast)

EGFR in-frame delece v exonu 19 (kindzovd doména)

ONKOGEN

AKTIVACNI MUTACE
V NADOROVE BUNCE

HAHA'

» In-frame duplikace/ inserce — inserce nukleotid( v ndsobku 3 (3,9,12,15,.....)

HER2 G776_V777insYVMA



delece

* Delece velkého rozsahu zasahuijici celé exony, geny,
¢asti chromozomu ¢i celych chromozomu s
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CDKNZ2A (Casto delece 9p21)
SMARCA4 deficientni nadory
PTEN




amplifikace

- narust poctu kopii urcitého genu v genomu nadorové bunky
- patogenni u onkogent

amplifikace HER2 na urovni DNA
~=P mnohonasobna transkripce (MRNA)
~ap Mnohonasobna translace (exprese) HER2/neu proteinu

FISH HER2 [HC
—_— ‘ Wy I'.H*'.' ]
!f' 7 ."‘. };':ﬂﬁ;

.
i “‘f-’ g by
s ) ht Tva nil

HER2

Chri Chr 2 Chr3 4 5 6 7 1 12 13 14 15 16

20 8 9 10 1

o /I\/lYC

0 /I\/IDI\/IZ
Terapels
MET a0

CDK4/6 *

CCND1 ™

FGFR1/2/"

MYCN b — e | LA e ey e e e o e e e i
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promotor

Zahajeni transkripce — Promotor vaze se zde
RNA polymeraza, coz je enzym, ktery
prepisuje DNA do mRNA

Bez promotoru se gen nemuze "precist”

Vazba regulacnich proteini— Promotor
obsahuje specifické sekvence (napr. TATA
box), na které se vazou transkrip¢ni faktory —
ty bud’ transkripci spousti, nebo blokuiji.

Regulace genové exprese (reverzibilni) —
Pomoci metylace nebo jinych modifikaci Ize
promotor zablokovat, takZe gen zUlstane

vypnuty

Initiation stage

Promoter region

(Te

Unmethylated
promoter

intron
exon



metylace

* Metylace DNA hraje klicovou roli v regulaci genové exprese A cytozin 5"“"*“3"“5::“‘“
MNH4 3
* nékteré zmény v metylacnich vzorcich jsou diagnostické, prognostické, [ =y o, FIEL A
terapeuticky ovlivnitelné S R 0
* Globalni hypomethylace genomu prispiva k chromozomalni nestabilité, reaktivaci B o oH,
transpozdénl a onkogen( (hepatoceluldrniho karcinom) 5-TGTGG k.l G nlt cla AG T 'er L|~ T
. .. . . ) ACACCGCGCTCGAAGA-5
* Hypermethylace promotorl predevsim tumorsupresoru - umlceni bez nutnosti o &
mutace
MGMT MLH1
*  06-methylguanine-DNA methyltransferase) = Casto hypermetylovan u sporadickych MSI-High nador( |
= opravuje DNA poSkozenou alkyla¢nimi €inidly, coZ jsou |atky, které pFidavaji » Hypermetylace vedouci ke ztraté exprese

metylové skupiny do DNA » Somatickd udélost — nizkd pravdépodobnost asociace s Lynchovym
= Hypermetylace -> sniZzena exprese -> snizena mira odbouravani alkylovych skupin

syndromem
= |epSi prognostiza u pacientd s gliomem

) ) »  90% pfipadd se ztratou MLH1 proteinu (IHC)
= prediktivni faktor u Pacienti s metylaci promotoru genu MGMT po radioterapii

(RT) Iépe odpovidaji na chemoterapii alkylacnimi cytostatiky (temozolomid)

* Metylacni klasifikatory — vyuZiva se napf. v diagnostice gliomU metylacni
panely (napf. Epi proLung pro screening plicniho karcinomu z krve)



RNA

DIFFERENCE BETWEEN DNA AND RNA @ByJus ot Mg, o oo \tOR g
™ g

Covrosie 6] S oviosite ] °”" § eescronon * Oproti DNA je zbavena o nekddujici
O: Oi ﬁ::suipt ’ J M v .
o = J— sekvence (hlavné introny)
BASE PA [ — Mo 4
iy ). Nucleus . 7 1 1 7 1 1 A
o D Ko N J et * Zpohledu prediktivni diagnostiky vyuziti
K T i \\:::?“-a St ' = /-//}’ v v . ” Vd o
e predevsim pro detekci fuznich genu a to z
( .. L “ o o
v e v’ dlvodu technickych
| ’
d BN \é\ » Kvantifikace miry exprese jednotlivych
” o RIBONUCLEIC ACID DEOXYRIBONUCLEIC ACID |N © gene )ﬂ‘ In Chr 9 gene B ln Chr 22 .
genu

~ TRANSLOCATION

siongene —J—I——I— -

l TRANSCRIPTION

fusion transcript —-.--_

short reads ——



2] Jak vznika fazni gen

* Chromozomalnich translokacich
— typicky reciprokych (napf. t(9;22) u CML).
— Cast jednoho chromozomu se premisti na jiny = spoji se geny z rlznych lokalit.

* Inverzich nebo delecich
— Casti jednoho chromozomu se otoci nebo chybi = vznikne nové spojeni genl

* Aberantni transkripci (trans-splicing)
—vzacnéjsi, funkéni spojeni dvou mRNA

Make&GIF com



fuze

‘: PrOE jsou fc‘znll ge ny dﬁleiité? Llffft%nf: "/H»\Il'ur::‘t-:r:” :aﬂi,:: rs:l |<’rs- 155(:\'053 HG-ESS  LG/HG ESS B“.ii‘i".‘:,}?.;?i
Diagnostika i S
* Jsou vysoce specifické pro nekteré nadory - pomabhaji urcit typ a _, :

subtyp nadoru. G 7
* EWSR1-FLI1 EwingQv sarkom, PAX8-PPARG folikularni karcinom . S

stitne zlazy, uterinni sarkomy — cela rada specifickych fuzi . :

0 Cl’lena’ Iééba HG—[;:\H((J!\‘F." J'-\KHI.G‘((J"\‘!" If_l 1 : _’!

* Nékteré fuzni geny jsou aktivni onkogeny - jejich produkty lze cilit | =oui wiee o

category was assessed based on the predominant literature data concerning the particular molecular aberration and its association with

o/
terapli: S
. Abbreviations: ESN, endometrial stromal tumor; ESS (NOS), endometrial stromal sarcoma not otherwise specified; HG-ESS, high-grade endometrial
stromal sarcoma; LG-ESS, low-grade endometrial stromal sarcoma; LG/HG ESS, endometrial stromal sarcoma with both low-grade and high-grade
7 Vv . . . component; NS, not specified; UTROSCT, uterine tumar resembling ovarian sex cord tumor.
* BCR-ABL (CML) = lécba imatinibem
* agnosis. A precise assaciation with a particular entity reported in the literature is provided in the columns designalted as Diagnosis.
F th hybrid features of LG-ESS and perivascular epithelioid cell tumor.
s v . . . . . . ! . peny ;| .
° One case was enigr r with averlapping features between ESN and leiomyoma, and 1 case was an LG tumor resembling uterine
uze (napr. crizotini oriatinip. esembiing ovarian sx cordumor
4 4 Undifferentiated uterine sarcoma
y . . . . . . . 7 . . y of an LG-ESS with diffuse cyclin D1 staining, and 1 case had morphology of an ESN with diffuse cyclin D1 staining.
* NTRK fuze larotrectinib, entrectinib (histologicky agnosticka indikace
) .

“ Four cases showed
Twelve of these tum,

d a distinct entity.

Dundr et al., 2024



EML4-

¢ Co se déje s regulaci

* Konstitutivni aktivace tyrosinkinazové c

* Fuzni protein EML4-ALK vznika pod ko
bunkach plic

(A) (B) B v
©
EML4-ALK Variant 1

EML4-ALK Variant 2

EML4-ALK Variant 3

EML4-ALK Variant 5
Chromosome 2

= D e [HELP]
= o [P
= 0 =i mna:?

= SN

TAPE

TAPE

Ve fuzni podobé chybi extracelularni i transmembranova doména - ALK neni zavisly na vnéjsSich signalech

tery je exprimovan a aktivni v epitelialnich

| Kinass

B | Tyrosine



Tumor mutacni naloz = TMB

n=22 20 82 1M 26 2 8 27 8 5 120 13 63 24 1 34 29 20 49 8 2 76 88 I 3 1M 1A

~ 1000 —
e Kvantitativni genomicky prediktivni biomarker s g
[y
- '
potencialnim dopadem na nadorovou imunoterapii & 100, : j T
c 5 » ' [ ’
0 : ! |
vv/s v s s, VV vV, Vvs v . g’ i ! : Ol I :
* VySSi mutacni zatéz - vétsi pravdépodobnost vzniku o 10 » . | ' SESE 88
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. o . v 4 7 7 c v ' [
neoantigenu - aktivace CD8+ T-bunék - lepsi cilena [ | L , / J / ! r / 4, |
ol ! i ' ! : FIE
-y .y . : . g EEEE / ' ! L
odpovéd imunitniho systému na imunoterapii - 14 / [ P boaog | - :
SRR S R D B
* TMB-high je spojen s lepsSim PFS — muze byt povazovéan o C o - : -
e sy ] S—
za prediktivni marker u pacientu s [é¢bou ICls u mnoha L 9 TDS 8 D 8 9488 § 00 52FCE0T 008 FEOL 5 o000
F EOCFEE®E gcEkE 8 § E QR0 I EEQDPEY § ok § vek3EE
. . v 38 2362 58 9Rel L5 2 LUNg85292¢C 0 @R § Qe
typl onemocnéni (NSCLC, melanoma, CRC) ale napfic v § FE3S 58 £330° % 2 3 Y59 g2 (980 552 5 9sT g
o p= 0 O 48 0= T o v F 40 it « Oﬁm Ulmgruz
. i . L i . , 7P 5 2§ g8 o 3 S £24 2 5" R8
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4T g U . 5 - ‘ | 3
2 0 m q
TMB!! —H . o . —
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*  TMB- high u pacientt s NSCLC je spojen také s delSim OS o m h : L | W il

Lawrence et al. 2013, Nature



Mikrosatelitova nestabilita
mikrosatelity

o




Mikrosatelitova nestabilita

mutace MMR gene
Somaticka
Germinalni (Lynch(v s.)

Ztrata exprese MMR

nonsense-mediated

decay proteint
MLH1, PMS2, MSH2, MISH6
JL
A4
nedochazi k Replikace bb_ -

transkripci
ranskripci kumulace chyb v

mikrosatelitech

10
Exprese nefunkcniho
proteinu

MLH1, PMS2, MSH2, MSH6



Mikrosatelitova nestabilita

Table 1 | Tumour samples utilized to profile MSI

Tumour type Abbreviation Samples MSI-Hs (frequency)
Uterine corpus endometrial carcinoma UCEC 265 75 (28.3%)
Stomach adenocarcinoma STAD 292 64 (21.9%)
Colon adenocarcinoma COAD 271 45 (16.6%)
Rectal adenocarcinoma READ 76 3; 47 (9.2%)
Adrenal cortical carcinoma ACC 92 5% (5.4%)
QOesophageal carcinoma ESCA 183 3; 37 (3.3%)
QOvarian cancer oV 436 14* (3.2%)
Liver hepatocellular carcinoma LIHC 375 11* (2.9%)
Cervical squamous cell carcinoma CESC 305 7% (2.3%)
Breast cancer BRCA g22 16* (1.7%)
Glioblastoma multiforme GBM 316 4* (1,3%)
Head and neck squamous cell carcinoma HMNSC 505 6 (1.2%)
Lung squamous cell carcinoma LUSC 407 5* (1.2%)
Kidney renal clear cell carcinoma KIRC 377 4% (1.1%)
Pancreatic cancer PAC 171 2* (11%)
Urothelial bladder cancer BLCA 368 27 (0.8%)
Papillary kidney carcinoma KIRP 286 27 (0.7%)
Low grade glioma LGG 514 3" (0.6%)
Prostate adenocarcinoma PRAD 497 3" (0.6%)
Lung adenocarcinoma LUAD A82 1 (0.2%)
Cutaneous melanoma SKCM 109 0* (0%)
Pheochromocytoma and paraganglioma PHCA 176 0* (0%)
Thyroid cancer THCA 493 0% (0%)
Total 7,919 281

The Abbreviation column indicates the cancer type abbreviations used throughout the manuscript. The number of cases predicted as MSI-H at a confidence level of 0.75 is indicated with ™' (see
subsection ‘Prediction of MSI status from exome-sequencing data’).

2017, Isidro Cortes-Ciriano et.al. Nature Communication



HRD

Deficience homologni rekombinace

 Homologni rekombinace (HR) je prirozeny , opravny mechanismus® DNA, ktery bunky pouzivaji, kdyz dojde k
vaznému poskozeni DNA, napr. zZlomeni obou vlaken DNA (double-strand break).

* Nékteré nddory maji narusenou schopnost homologni rekombinace — HRD * (nejcastéji high-grade serdzni
karcinomy ovarii) nejcastéji mutace v BRCA1/BRCA2 (PALB2, CHEK2, RAD51C, RAD51D ale fada dalSich)

~=P 7vyieni genomické nestability B8 B8 EB

a5 7

v A W N R O BN W B w

o

1000 2000 3000 4000 5000



Frekvence mutovane alely

Somatické varianty se vyskytuji v urCitém procentu alel v analyzované DNA

- MAF = mutation allele frequncy

Cim je ovlivnéna MAF:

— Nekvalitni DNA a to hlavné u FFPE vzorkt (odliSna hybridizace a
amplifikace templatové DNA)

— vlastni nddorova heterogenita (rtzné klony nesouci rlizné mutace)

— Casté chromozomalni zisky a ztraty (CNV), ztrata heterozygotnosti (LOH)
— pro HGSC typické

— podil nadorovych jader (DNA) v testované tkani

oncodriver vétSinou vysoké MAF
Passenger mutace oproti driveriim snizené MAF

Subclone3

Cancer-specific mutation

O ©

Early Tumor
clone evolution ancestor cell

Subclone1 Sﬁtﬂ
Targeting
Dominant cancer evolution
subclone

Normal cell Subclone2

D\agnosws

T\mel

P @@@

e @ @ l Bulk sequencing
Variant VAF

Construct 18% 18% 24% Pred ct

phylogenetic cellularity *
tree *

9% 31%

Lan C, Heindl A, Huang X, et al. Quantitative histology
analysis of the ovarian tumour microenvironment. Sci
Rep. 2015



+

VFN PRAHA

Diky za pozornost
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