
/ƛǊƪǳƭǳƧƝŎƝ ƴłŘƻǊƻǾŞ ōǳƶƪȅ (CTCs)u  karcinomu ledviny

1. CytomoǊŦƻƭƻƎƛŎƪłŀƴŀƭȇȊŀōǳƴŠƪƻōƻƘŀŎŜƴȇŎƘna
ƳŜƳōǊłƴŠpoƪǊłǘƪŞin vitro kultivaci

.ǳƶƪȅjsou barveny ǾƛǘłƭƴƝƳŦƭǳƻǊŜǎŎŜƴőƴƝƳōŀǊǾŜƴƝƳ(NucBlueã,
Celltrackerã )a hodnocenyjsouƴłǎƭŜŘǳƧƝŎƝŎȅǘƻƭƻƎƛŎƪŞparametry: velikost
ōǳƶƪȅΣvelikost ōǳƴŠőƴŞƘƻƧłŘǊŀΣokraje ƧŀŘŜǊƴŞƳŜƳōǊłƴȅΣstruktura
heterochromatinu, ǇǌƝǘƻƳƴƻǎǘƧŀŘŞǊŜƪΣōǳƴŠőƴłproliferace, plasticita,
deformabilitaa schopnostǇǊƻǊǻǎǘŀǘǎŜǇŀǊŀőƴƝƳƳŜƳōǊłƴƻǳ

2. !ƴŀƭȇȊŀƎŜƴƻǾŞexprese ǇƻƳƻŎƝƪǾŀƴǘƛǘŀǘƛǾƴƝǇƻƭȅƳŜǊłȊƻǾŞ
PCR (qPCR) - ǘŜǎǘƻǾłƴȅjsou ǾȅōǊŀƴŞs tumorem-ŀǎƻŎƛƻǾŀƴŞ
geny(TAGs): EPCAM,MUC1, velikst KRT6, KRT7KRT18, KRT19,
VIM,CD24, CD44, CD68, CD45, CD274, VEFG, VEGFR,HER2

/ƛǊƪǳƭǳƧƝŎƝƴłŘƻǊƻǾŞōǳƶƪȅ(CTC z angl. Circulating tumor cells)
ǇǌŜŘǎǘŀǾǳƧƝǎǇƻƧŜƴƝmezi ǇǊƛƳłǊƴƝƳtumorem a ǎŜƪǳƴŘłǊƴƝƳƛ
ƴłŘƻǊƻǾȇƳƛƭƻȌƛǎƪȅΣƳŜǘŀǎǘłȊŀƳƛ.

±ȅǑŜǘǌŜƴƝCTCǎǇŀŘłdo kategorieǾȅǑŜǘǌŜƴƝΣƪǘŜǊŞjsou ƻȊƴŀőƻǾłƴȅ
pojmemǘŜƪǳǘłbiopsie, ƧŜƘƻȌŎƝƭŜƳje ȊƝǎƪŀǘcoƴŜƧǾƝŎŜƛƴŦƻǊƳŀŎƝo
vlastnostech ƘŜǘŜǊƻƎŜƴƴƝƘƻƴłŘƻǊƻǾŞƘƻƻƴŜƳƻŎƴŠƴƝza ƛŘŜłƭƴŠ
ƳƛƴƛƳłƭƴƝŎƘƛƴǾŀȊƴƝŎƘȊłǎŀƘǻ.

błŘƻǊƻǾŞƻƴŜƳƻŎƴŠƴƝse ǾȅǾƝƧƝa CTC ǇǌŜŘǎǘŀǾǳƧƝǇǊƻǎǘǌŜŘŜƪ
ƳƻƴƛǘƻǊƻǾłƴƝƻƴŜƳƻŎƴŠƴƝv őŀǎŜ. DleƴƻǾŠŘŜŦƛƴƻǾŀƴŞtzv. ǘŜƪǳǘŞ
ŘȅƴŀƳƛŎƪŞƳŜŘƛŎƝƴȅ(z angl. liquid dynamic medicine) [1], kdy je
pacientǎłƳǎƻōŠƪƻƴǘǊƻƭƴƝƳsubjektem, se v rłƳŎƛCTCǾȅǑŜǘǌŜƴƝ
ƘƻŘƴƻǘƝȊŜƧƳŞƴŀǾȇǾƻƧƻƴŜƳƻŎƴŠƴƝv őŀǎŜ. ±ȅǑŜǘǌŜƴƝǇǌƛǎǇƝǾłk
personalizaciƻƴƪƻƭƻƎƛŎƪŞƭŞőōȅ.

AnalĪza CTC 

Ēvod do problematiky  

Petr YƭŞȊƭ1Σ WƛƴŘǌƛŎƘ ~ƻƴǎƪȇ1Σ 9ƭƛǑƪŀ tƻǎǇƝǑƛƭƻǾł2Σ YŀǘŀǊƝƴŀ YƻƭƻǑǘƻǾł2, Robert Grill1 , VladimƝr Bobek2,3

1.¦ǊƻƭƻƎƛŎƪł ƪƭƛƴƛƪŀ  оΦ[C ¦Y ŀ CŀƪǳƭǘƴƝ bŜƳƻŎƴƛŎŜ YǊłƭƻǾǎƪŞ ±ƛƴƻƘǊŀŘȅ Σ tǊŀƘŀ  нΦ hŘŘŠƭŜƴƝ ƭŀōƻǊŀǘƻǊƴƝ ƎŜƴŜǘƛƪȅΣ ¨ǎǘŀǾ ƭŀōƻǊŀǘornƝ 5ƛŀƎƴƻǎǘƛƪȅΣ оΦ[C ¦Y ŀ CbY± Σ tǊŀƘŀ  оΦ LLLΦ 
/ƘƛǊǳǊƎƛŎƪł ƪƭƛƴƛƪŀ м[C ŀ Cb aƻǘƻƭΣ 

Do studie byly ȊŀǌŀȊŜƴƛpacienti ǇƻŘǎǘǳǇǳƧƝŎƝchirurgickou
ƭŞőōǳledviny proǇǌƝǘƻƳƴȇȊƘƻǳōƴȇnovotvarsŎƝƭŜƳȊƧƛǑǘŠƴƝ
ǇǌƝǘƻƳƴƻǎǘƛƴłŘƻǊƻǾŞdiseminacev krviǇƻƳƻŎƝǘŜǎǘƻǾłƴƝCTC.

tŜǊƛŦŜǊƴƝkrev (2 x 8ml , EDTA)byla ƻŘŜōƝǊłƴŀv ƴŠƪƻƭƛƪŀ
őŀǎƻǾȇŎƘbodech (viz. ƻŘōŠǊƻǾŞǎŎƘŞƳŀύΣƛŘŜłƭƴŠmin. 3
ƻŘōŠǊȅ. Celkem bylo zhodnoceno 441 ƻŘōŠǊǻu cca 160
ǇŀŎƛŜƴǘǻ.

Pro separaciCTCdle velikostibylaǇƻǳȌƛǘŀǎŜǇŀǊŀőƴƝkolonaa
protokol MetaCellϯ[2]
CTC ǇǌƝǘƻƳƴƻǎǘv krvi je hodnocena na ȊłƪƭŀŘŠ
ŎȅǘƻƳƻǊŦƻƭƻƎƛŎƪŞa ƳƻƭŜƪǳƭłǊƴƝŀƴŀƭȇȊȅv ŘŀƴŞƳőŀǎƻǾŞƳ
ōƻŘŠ( vizƻŘōŠǊƻǾŞǎŎƘŞƳŀύ.

CTCsbyly ŘŜǘŜƪƻǾłƴȅƴŜȊłǾƛǎƭŜna ǇƻǌŀŘƝƻŘōŠǊǳu cca 90% ǇŀŎƛŜƴǘǻs
karcinomemledvinǇƻŘǎǘǳǇǳƧƝŎƝŎƘoperaci.

U C64 ǇŀŎƛŜƴǘǻbyl ƻŘōŠǊprovedenƻǇŀƪƻǾŀƴŠ(3x), u 23 ǇŀŎƛŜƴǘǻse
opakoval (4x) . DataǇƻǳƪŀȊǳƧƝnaǇǌƝǘƻƳƴƻǎǘCTCtaky vǎǘŀŘƛƝŎƘpo operaci
όǘȇŘƴŜΣrok)

!ƴŀƭȇȊŀƎŜƴƻǾŞexpreseidentifikovalaȊǾȇǑŜƴƻǳgenovouexpresiveǎƪǳǇƛƴŠ
CTC vǇƻǊƻǾƴłƴƝsŦǊŀƪŎƝōƝƭȇŎƘkrvinekpro geny: KRT18, VIM. Tyto genyje
ƳƻȌƴŞǇƻǳȌƝǘpro identifikaciCTCvŘŀƭǑƝŎƘŀƴŀƭȇȊłŎƘ.

VĪsledky a z§vōry  

Metody 

Obr. 1 CTC ς ōǳƶƪȅ
ƛȊƻƭƻǾłƴȅu pacienta s
karcinomem ledviny,
barveny ŦƭǳƻǊŜǎŎŜƴőƴŠ
όWłŘǊƻ: NucBlue,
CytomplasmaCelltracker.
aŠǌƝǘƪƻ= 10ҡa.

Obr. 3wŜƭŀǘƛǾƴƝƳƴƻȌǎǘǾƝRNA poŀƴŀƭȇȊŜƎŜƴƻǾŞexprese
(GE)A. ǇƻǊƻǾƴłƴƝGEveǘǌŜŎƘőŀǎƻǾȇŎƘbodechƻŘōŠǊǻ(
1, 2, 3) B. tƻǊƻǾƴłƴƝGE ve ǎƪǳǇƛƴŠCTCseȊǾȇǑŜƴƻǳ
ŜȄǇǊŜǎƝPD-L1
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ƻƴŜƳƻŎƴŠƴƝ 

мΦhŘōŠǊ   
ǇǌŜŘ ƻǇŜǊŀŎƝ 

нΦhŘōŠǊ   
4-10.den 
po operaci

/ƘƛǊǳǊƎƛŎƪȇ ȊłƪǊƻƪ 

оΦhŘōŠǊ   
сΦ ǘȇŘŜƴ 
po operaci

пΦhŘōŠǊ   
6-мн ƳŠǎƝŎǻ 

po operaci

/¢/ ŘŜǘŜƪƻǾłƴȅ ǳΥ  
88,1% 

(n = 118) 

93% 
(n = 130) 

89% 
(n = 99) 

100% 
(n = 27) 

PŠ²tomnost CTC v perifern² krvi 
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Jak je ƳƻȌƴŞΣȌŜjsou CTCǇǌƝǘƻƳƴȅv krvi i 6 ǘȇŘƴǻpo ƻŘǎǘǊŀƴŠƴƝ
ǇǊƛƳłǊƴƝƘƻtumoru ? hŘǇƻǾŠřǎǘłƭŜƴŜƳłƳŜΧ

YŀȌŘƻǇłŘƴŠjsmeǇǊƻƪłȊŀƭƛΣȌŜcharakterƛȊƻƭƻǾŀƴȇŎƘCTCse v ǇǊǻōŠƘǳ
ƧŜŘƴƻǘƭƛǾȇŎƘƻŘōŠǊǻƳŠƴƝ. ½ƳŠƴȅbylyŎƘŀǊŀƪǘŜǊƛȊƻǾłƴȅnaǵǊƻǾƴƛƎŜƴƻǾŞ
exprese.

Za ƴŜƧȊŀƧƝƳŀǾŠƧǑƝz ǘŜǊŀǇŜǳǘƛŎƪŞƘƻpohledu ǇƻǾŀȌǳƧŜƳŜȊƳŠƴŠƴƻǳ
expresi VEGFa PD-L1 u ƴŠƪǘŜǊȇŎƘǇŀŎƛŜƴǘǻΣkterou je ƳƻȌƴŞǾȅǳȌƝǘk
indikaci anti-ŀƴƎƛƻƎŜƴŜǘƛŎƪŞa anti-PDL1 ƭŞőōȅ. ExpreseVEGFa PD- L1
definujeǊƻȊŘƝƭƴŞklastryǇŀŎƛŜƴǘǻ( vizobr.ő.3a)

6. ǘȇŘŜƴpo operacibylȊŀȊƴŀƳŜƴłƴpoklesexpreseƳŀǊƪŜǊǻCD24, CD44,
ƧŜƧƛŎƘȌexpreseje ǇǌƛǇƛǎƻǾłƴŀōǳƶƪłƳcharakteruƪƳŜƴƻǾȇŎƘōǳƴŠƪ(viz
obr.ő. 3A).

½ǾȇǑŜƴłexprese PD-L1 je ǎƛƎƴƛŦƛƪŀƴǘƴŠŀǎƻŎƛƻǾłƴŀse ȊǾȇǑŜƴƻǳŜȄǇǊŜǎƝ
CD44( vizobr. 3B).

Obr.ő. 2 wŜƭŀǘƛǾƴƝƳƴƻȌǎǘǾƝRNA poŀƴŀƭȇȊŜƎŜƴƻǾŞexprese(GE)
zobrazenov klastrech(GenExvs.6, MultiD)
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