« mRNA 1-5%
360 000 mRNA molekul/bunku ,
t]. 12 000 rozdilnych transkriptu
typicka delka 1 transkriptu cca 2kb

Table 3. mRNA classification based on abundance

Number of different

Abundance class Copies/cell messages/cell

Low 5=15 11,000
Intermediate 200-400 500
High 12,000 <10

Analysis of Total RNA

Figure 1. Formaldehyde agarose gel of
total RNA isolated from the indicated
sources using RNeasy kits. 10 pg RNA
was loaded per lane.

Abundance of
each message

<0.004%
<0.1%
3%




Nestabilita RNA

e pritomnost ribonukleaz (RNazy) v bunce
« RNazy
— velmi stabilni
— nevyzaduji kofaktory
— ucmne v nizkych koncentracich
— obtizna mnaktivace
— kontaminace RNazami : lidska pokozka
prachove castice (bakterie,plisn¢)

* 1zolace a analyza RNA : specialni pristup 1 techniky
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Neurofibromatosis 1 (NF1)
(von Recklinghausen disease)
Autosomal dominant
Frequency 1 in 3000
Gene locus on 174
Café-au-lait spots

Lisch nodules in the iris
Multiple neurofibromas
Skeletal anomalies

Predisposition to tumors
of the nervous system

50% new mutations

2. Café-au-lait spot 3. Neurofibromas

A. Main manifestations of neurofibromatosis 1







Strategie molekularné-genetickeho testovani NF1
pacientu

DNA / RNA NF1 pacienta

intragenovy DNA polymorfismus iy DNA/RNA vyhledavaci metody
IVS27AAAT2.1, IVS27AC28.4 DGGE, SSCP

IVS38GT53.0 -i38 cDNA / SSCP
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6,5% denaturacni PAGE,
50W/ 50T/ 2,5h.

9B : Sample9 / 81/02 20TEC, STR 50 / 9R : Sampled / GS TAMRA 500 /




Vazebna DNA analyza v rodinach
s vyskytem NF1 onemocnéni

20%

30 informativni
0

neinformativni




SSCP

genomic DNA

1
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allele 1 allele 142 allele 2 standardni______
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T i + DNAretézec
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o o ceecrminion

- DNA retézec——

4,4 1 2
d_) +slrand - 1, St
e sind 1: SSCP analyza exonu 29 NF1 genu
l? PRI 12% PAG(40:1), 150V/16hod/10° C
(:2_ non denalurating PAGE ggeéihee:] t'il: standardni DNA, drahy 2 -3 : NF1

draha 3: NF1 pacient




lektroforezy

smeér e
koncentrace denaturantt

DGGE

wi mt  witmt

heteroduplexy

homoduplexy

heteroduplex

homoduplexy

Obr. 4: DGGE analyza NF1 exonu 31

7.5% PAG(37,5:1), 10% - 40% denaturantu,
150V/ 3,5 hod / 60°C

draha 1 - 2: NF1 pacienti , drahy 3-4: zdravi
Clenové NF1 rodiny




GEN NF1 - exon 37

standard DNA

delece Tyr, posun ct. ramce










standardni ' ¥ ¥ ¥
+sSDNA !
- ssDNA
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Obr.2 :

draha 1: standardni DNA

drahy 2 - 8: DNA NF1 pacientu

draha 7: DNA NF1 pacientas C5242T mutaci (detekce v P7A)
draha 8: DNA NF1 pacienta s

Electroforetické podminky: 10% PAGE, 600V/14°C/4,5hod.




standard . '
+retézec |
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'i"etézec _l —-— jr— _‘
1 2 3 4

10% PAGE (60 : 1), 600V / 4.5hod / 14°C

draha 1: standardni cDNA, draha 2 - 5: NF1 pacienti,
draha 5: NF1 pacient ( ) (aberrantni patern NF1 segmentu P7)













DNA varianty v intronu 8 CFTR genu a jejich efektu na hladinu mRNA .

ATTTTITTTORACAL
GTTTITRARCAG

Ewon Edon Edon Exon
| 7 | &8 | 9 | 10

Momnal CETRE mBEMNA,

100

Exon EXon EXon

CFTR mBMNA without exon 9




Porovnani podilu normalni CFTR mRNA,
klinickych fenotypu a CFTR genotypu.

Fercentage

of Motmral Clirical CFTH
CFTRE mBMNA, Fhenotype Genotvpe

100




'nested PCR
erestrikéni Stépeni
ELFO

(5% PAG, silver stained)

ST,5T 5T,7T ST,9T 71,7T 7T,.9T 7T,7T M




12 C128i04
13 C11/04 —
14 C2803 wi

15 k-

Fluorescence (F2)

Cycle Number

Reakce monitorovana pomoci SYBR Green 1.

Koncentrace vybranych transkriptu exonu 3 je vyjadiena v relaci ke koncentraci referencniho
(housekeeping) genu.

1.Case (patient C127/04) 2.Case (patient C128/04)

3.Case (patient C 11/05) wt (C28/03)




1h

2074505 h2MG Rkl
JCT4605 h2MG kel
4 CT47I05 h2NMG

Cycle Number

Reakce monitorovana pomoci SYBR Green I.
Koncentrace vybranych transkriptii exonu 3 je vyjadiena v relaci ke koncentraci referencniho

(housekeeping) genu.

1.Case (patient C145/05) 2.Case (patient C146/05)

3.Case (patient C147/05)




nadorova buiika exprimuje jin€ geny ze sve vybavy
projevi se zménou mnoZzstvi a spektra expromované mRN
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Synovialni sarkom

jeden z nejcastéjSich nadortt mekkych tkani u dospélych
(vedle maligniho histiocytomu, liposarkomu a rhabdomyosarkomu
g y p y

®  tvori 5,6% - 10% sarkomt mékkych tkani

histologicky je mozno klasifikovat 4 typy:
bifazicky typ
monofazicky fibrozni typ
monofazicky epitelialni typ
Spatn€ diferenciovatelny typ




Klinické nalez
prevalence vyskytu choroby je mezi 15-40 rokem zivota,

jen zridka se objevuje u pacientu mladsich 10 let a starSich 60let

pomer postizenych muzu a Zen je 1,2 :1,0

Vék a pohlavi pacientii:



Lokalizace nadoru
. nejcastéji dolni koncetiny (oblast stehna a kolena) - 60%

horni koncCetiny - 23%
hlava, krk a trup - 15-20%
Diseminace nadorovych bunék :
metastazy v plicich (94%) a v lymfatickych uzlinach (21% )

Anatomical location No. cases

Head-neck 31
Neck (12)

Pharynx (7)
Larynx (7)

Trunk
Chest (10)

Abdominal wall (9)

Upper extremities
Forearm-wrist (24)
Shoulder (22)
Elbow-upper arm (20)
Hand (14)

Lower extremities
Thigh-knee (102)
Foot (45)

Lower leg-ankle (33)
Hip-groin (22)
TOTAL




. Prognostické faktory

Table 29-3. Synovial sarcoma*

Favorable prognostic factors
Young age (<15 years)
Distal limb
Tumor smaller than 5 cm
Biphasic histological pattern (?)
Marked calcification and ossification
Euploidy

Unfavorable prognostic factors
Older than 20 years
Proximal limb
Large tumor size (5 cm or larger)
Monophasic fibrous pattern (?)
Poorly differentiated pattern
High mitotic rate (>10/10 HPF)
High nuclear grade
Aneuploidy
Extensive necrosis
Vascular invasion
Marginal excision

e T b et e S P et e IR e
*References 11, 27-29, 45, 111, 117, 151.




Klinicka diagnostika Synovial sarkomu

e radiografie (CT, MRI)

* mikroskopie (odliSeni jednotlivych typu bunék nadoru:
vietenovite x epitelialni)

e imunohistochemie (cytokeratin, epitelialni membranovy
antigen)

e ultrastrukturni nalezy epitelialnich a vietenovitych bunék

e cytogeneticke nalezy : t(X;18)

e molekularné-geneticke nalezy (fuzni gen SYT/SSX1,2)
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Molekularni diagnostika

e translokace X;18 »  chiméricky fuzni transkript (SYT/SSX1,2.4)

1 1

chromozom 18q11
SYTgen

*detekovatelny molekularné genetickymi metodami




Struktury variant chimerického fuzniho
transkriptu SYT-SSX1/2

SYT gene 18ql1.2 - SSX 1/2 gene X pl1.2

1152

Type B

Type C

1152 87 nt (X) 422 S§X 2

Type D
1152 380 SSX 2

Ty _-\/—_

Figure 1. Structure of variant chimeric fusion transcripts of SYT-SSX1/2 [7,9]. Enumeration of the nucleotides is given for the

SYT gene (GenBank #HSSYT) and the §5X1/2 genes (GenBank # X86174 and X86175). In the type D transcripr, the grey box

indicates 87 nucleotides which were mapped to the X chromosome and are located between the SYT and the SSX2 part of the
fusion gene [7].




Strategie molekularné-genetického vysSetreni

® jizolace RNA = z tkan€ nadoru (pro potvrzeni diagnozy),
krve nebo kostni diené(pro sledovani MRD)

* RT-PCR: prepis informace z RNA do cDNA
zachyceni fuzniho transkriptu SYT/SSX1,2

* stépeni PCR produktu restrikénimi enzymy, pro rozliseni fuzniho
partnera genu SY T

® urceni citlivosti reakce pro vyuziti pri sledovani minimalni
residualni choroby




RT-PCR analyza fuzniho transkriptu SYT/SSX1,2

- 1057

-770
s - 612
i - 495

o = 392
e - 335-345
s - 291-297
Wit - 162
- 79,

Legenda:

draha 1: pozitivni kontrola SYT/SSX1,2

draha 2: PCR pacienta (SYT/SSX1,2)

draha 3: negativni kontrola

draha 4: PCR pacienta: St€peni restr.
enzymem Smal

draha 5: PCR pacienta: Stépeni restr.
enzymem NspV




Biologicka funkce genu SYT a genu SSX

* seny SYT,SSX a SYT/SSX koduji jaderné proteiny, jejichZ funkce

neni zatim presné znama

* SYT gen je vyjadiren v Casné embryogenezi
* cxprese SSX2 genu byla detekovana u pacientu s malignim
melanomem, u 25-30% pacientt s nadorem prsu a tlustého stieva

* chimericky gen SYT/SSX koduje protein,kde 8 poslednich AK
zbytku je nahrazeno 78 AK zbytky z C-konce SSX proteinu

* SYT-protein:ko-aktivator transkripce, SSX-protein:ko-represor
(Santos, 2002), SYT/SSX-protein:C-konec SSX domény presméruje
SY T-aktivacni domeénu na novy cilovy promotor (Thaete 1999)




