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Molekularni diagnostika

* Vrozené genetické choroby - DNA zmény
vrozené (monogenni onemocnént,
chromozomalni poruchy, multifaktorialni
poruchy)

» Prima-neprimd diagnostika

* Onkologické choroby - DNA zmény
ziskané

- Diagnostika patogent - DNA cizoroda



Molekularni diagnostika

- Detekce prenasecu patologické alely
* Prenatdlni diagnostika

» Véasné stanoveni diagnozy
» Diferencialni diagnostika
» Minimalni zbytkové onemocnéni



Molekularni diagnostika

- Specificita a senzitivita
* Rychlost vysledku a moznost rychlé
terapeutické intervence



(a) Key features of (b) Partial chemical structure (c) Space-filling model
DNA structure

Copynght @ Pearson Education, Inc,, publishing as Benjamin Cummings,
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Who (really) discovered the structure of DNA?

In April of 1953, James Watson, Francis Crick and Maurice Wilkins identified the
substance of life - the structure of DNA. They later shared a Nobel Prize. Their
discovery depended heavily on the work of a woman, chemist Rosalind Franklin,
whose research was used without her knowledge or permission. Watson's memoir of
the discovery dismisses Franklin as frumpy, hostile and unimaginative. A later work
by a friend casts Franklin as a feminist icon, cheated of recognition.

It was Franklin's photograph of the DNA molecule that sparked a scientific
revolution. Wilkins showed Watson the photo, Watson said, “My jaw fell open and
my pulse began to race , The photo showed, for the first time, the essential
structure of DNA - the double-helix shape, which also indicated its method of
replication.




Metody molekularni diagnostiky

1.PCR
2.PCR
3.PCR




The inventor of the polymerase chain reaction while at Chiron Corporation in the late 1980s,

Mullis was R&D Magagine’s 1991 Scientist of the Year and was honored by the Nobel
Committee two yvears later. PCR revolutionized biotechnology by allowing a fragment of
genetie code to be identified and reproduced indefinitelv. Applieations include tests for
genetic discases.and mutations, forensic research, and identification and diagnosis of
viral inteetion. PCR helped ¢reate the new research field of molecular
archacolegy by allowing the study of the genetic code of éxtinet
species. New uses for the technigue are being

developed cvery day,
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PCR : Polymerase Chain Reaction

30 - 40 cycles of 3 steps :
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RESEARCH ARTICLE

Enzymatic Amplification of B-Globin
Genomic Sequences and Restriction Site
Analysis for Diagnosis of Sickle Cell Anemia

Randall K. Saiki, Stephen Scharf, Fred Faloona, Kary B. Mullis
Glenn T. Hom, Henry A. Erich, Norman Amheim

Recent advances in recombinant DNA
technology have made pedsible the mo-
lecular analysis and prenatal diagnosis of
severnl human genetic diseases. Fetal
DA obtained by aminocentesis or cho-
rionic villus sampling can be analyzed by
restriction enzyme digestion, with subse-
quent electrophoresis, Southern trans-
fer, and specific hybridization 10 cloned
gene or oligonucleotide probes. With

This discase results from homozygosily
of the sickle-cell allele (B%) av whe B
globin gene locus. The 5 allele differs
from the wild-type allelc (B*) by substi-
tution of an A in the wild-type w0 a T at
the second position of the sixth codon of
the B chain gene, resulting in the replace-
ment of 2 glutamic acid by a valing in the
expressed protein. For the prenatal diag:
nosis of sickle cell ancmin, DNA ob-

Abstract, Two new methods were used fo extablish a rapid and kiphly sensitbve
prenatal diagnostic test for sickle cell anemia. The first trvolves the primer-mediated
enzymatic amplification of specific B-globin targer sequences in genomic DA,
resulting in the exponential increase 220,000 times) of rarger DNA copies. In the
second technique, the presence of the B4 and B* alleles is determined by restriction
endonuclease digestion of an end-labeled oligonucleotide probe hybridized in
solution 1o the amplified B-globin sequences, The [-globin gemorype can be
determined in less than | day on samples confgining significantly less than |

microgram of genomic DIVA.

polymorphic DMA markers linked ge-
netically to a specific disease locus, 35§-
regation analysis must be carmed out
with restriction fragment length poly-
morphisms (RFLE"sh found to be infor-
mative by examining DMA from family
members (I. 2},

Many of the hemoglobinopathies.
however, can be detscted by more direct
methods in which analysis of the fetus
alone is sufficient for diagnosis. For ex-
ampte, the diagnosis of hydrops fetalis
(homozygous o-thalassemial can  be
made by documenting the absence of any
a-globin genes by hybridization with an
a-globin probe (3-51. Homozygosity for
certain f-thalassemia alleles can be de-
termined in Southern transfer experi-
ments by using oligonucleotide probes
that form stable duplexes with the nor-
mal f-globin gene sequence but form
unstable hybrids with specific mutants
6. 7

Sickle cell anemia can also be diag-
nosed by direct analysis of fetal DNA.

1350

tained by amniocentesis or chorionic vil-
lus sampling can be treated with a re-
siriction  endonuclease (for example.
Dde | and Mst [I) that recogmizes a
sequence altered by the B* mutation (8-
/1. This generates f*- and F*specific
restriction (ragments that can be re-
solved by Southern transfer and hybrid-
ization with a g-globin probe.

We have developed a procedure for
the detection of the sickle cell mutation
that is very rapid and is at leass two
orders of magnitude more sensitive than
standard Southern blotting. There are
two special features to this protocal. The
first is a method for amplifying specific
{-globin DN A sequences with the use of
oligonucleotide primers and DNA poly-
merase (12). The second is the analysis
of the @-globin genotype by solution hy-
bridization of the amplified DNA with a
specific oligonucientide probe and sub-
sequent digestion with a nestmction en-
donuclease (13}, These two techniques
increase the speed and sensitivity, and

Science, 230 (4732): 1350-1354,

lessen the complexity of prenatal .lLu,;':
sis for sickle cell anemia; they may also.
be generally applicable 1o the diagnosis

of other genetic discases and in ﬂuw
of DNA probes for infectious disease

Sequence amplification by polymerase
chain reaction, We use a Lwo-ilep proce-
dure for determining the B-ghobin geno-
type of human genomaic DNA samples.
First, a small portion of the p-globin
pene sequence spanning the polymorphic
Dide | restriction site disgnostc of the g*
allele is amplified. Mext, the presence or
absence of the Dde [ restriction site i
the amplified DMA sample is determined:
by solution hybridization with an end-
labeled complementary oligomer fol-
lowed by restriction endonuclease diges-
tion, electrophoresis, and autoradiogra-
phy.

The B-globin gene segment was ampl-
fied by the polymerase chain reaction
(PCR) procedure of Mullis and Faloona
{12} in which we used lwo 2-base oligo-
nucleotide primers that flank the region
o be amplified. One primer, PCM, is
complementary to the [+ bitrand and the
ather, PCO3, is complementary to the
{=)strand {Fig. 1), The annealing of
PO 1o the (+)-strand of denanred ge-
nomic DMA followed by extension with
1he Klenow fragment of Ercherichia coll
DNA polymerase | and deoxynucleotide:
triphosphates results in the synthesis ofa
(= strand fragment containing the (argee
sequence. AL the same time, 3 simiar
reaction occurs with PCO3, creating:a
new (+)-strand. Since these newly sys-
thesized DNA strands are themselves:
template for the PCR primers, repeated:
cyeles of denaturation, primer anncaling.
and extension result in the exponential
accumulation of the 110-hase pair region
defined by the primers.

An exampie of the degree of specific
gene amplification achicved by the FCR
methed is shown in Fig. 2A. Samples of
DNA I pgh were amplified for 20 cycies
and a fraction of cach sample, equivalent
to 16 ng of the original DMA. was. sil-
jected to alkaline gel electrophoresis asd
wansferred to a nylon filier, The filter
was then hybridized with a “P-labeled
40-base oligonucleotide prabe, R506.
which is complementary 1o the AR
sequence (Fig. 1A} bur’ not 1o the PCR
primers, The results, after a 2-hour e
radiographic exposure, show that a ("
ment hybridizing with the RS06 prot®
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Puvod hematoonkologickych
onemocheéni

Bl Systémova klondini onemocnéni, vznik
neregulovanym délenim jediné nadorové
transformované bunky

B nizsi poCet genetickych zmén nutnych pro
vznik, nékdy staci naruseni kontroly
bunécného déleni

B zména zahrnujici cca 10 6-10 7 bp se muze
projevit bez viditelné zmény morfologie
chromozomu

17




Déleni hematoonkologickych
onemocnéni

A) Podle charakteru

Bl Difuzni (leukémie)

B Loziskova (lymfomy)-s nddorovymi
loZisky v lymfatické tkani

1111111111111111

B) Podle postizené krevni vyvojové r'adx

B myeloidni prekurzorova buika (CML nebo AML)
-nadorovad choroba vlastniho krvetvorného systému
B lymfoidni prekurzorova bunka (CLL nebo ALL nebo

lymfomy)

-nadorovd onemocnéni imunitniho systému

18




Hematoonkologicka diagnoza

. Specifické markery pro dany
typ/subtyp

. Nespecifické (nezavislé) markery
. Stratifikace podle rizika

. Detekce oportunnich patogenu

19
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B2B
gen BCR = 808 bp

Che-
B2B

tii h3a2 ) 385 bi
&=

CA3-
BCR-C
typ e1a2 = 410 bp

CA3-

Multiplex-PCR

1.kolo typ b3a2

- <=
ABL-2 BCR-4

L 100x fedéni v D.W.

2.kolo typ b3a2
= =

ABL-3 BCR-5

Dvoukolova nested-PCR




Titracni redéni templatové cDNA
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Kompetitivni PCR a vyznaceni bodl ekvivalence
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1: Biotechnology (N Y). 1992 Apr;10(4):413-7.

Simult lificati d detecti f ific DNA .
o Tl BN A ABI PRISM 7700 (perkin

Roche Molecular Systems, Inc., Emeryville, CA 94608. ’ ,
We have enhanced the polymerase chain reaction (PCR) such that specific DNA sequences Elmer/A BI) prvni dOS'l'upny RQ-PCR
can be detected without opening the reaction tube. This enhancement requires the addition of systém S | aserem /1996

ethidium bromide (EtBr) to a PCR. Since the fluorescence of EtBr increases in the presence
of double-stranded (ds) DNA an increase in fluorescence in such a PCR indicates a positive

amplification, which can be easily monitored externally. In fact, amplification can be M
continuously monitored in order to follow its progress. The ability to simultaneously amplify ngh'r CYC|er (ROChe MO'CCU'GP
specific DNA sequences and detect the product of the amplification both simplifies and : : 4 e
improves PCR and may facilitate its automation and more widespread use in the clinic or in BlO(EthI’\ICGlS) extremm f‘YCthST,
other situations requiring high sample throughput. kapllar'y

1: Biotechnology (N Y). 1993 Sep;11(9):1026-30. Related Avrticles, Links

Kinetic PCR analysis: real-time monitoring of DNA amplification 57OOSD$ (Perkin Elmer/ABI)

reactions.
Higuchi R, Fockler C, Dollinger G, Watson R. hqlogen, CCD /1998
Roche Molecular Systems, Inc., Alameda, CA 94501.

We describe a simple, quantitative assay for any amplifiable DNA sequence that uses a video
camera to monitor multiple polymerase chain reactions (PCRs) simultaneously over the
course of thermocycling. The video camera detects the accumulation of double-stranded
DNA (dsDNA) in each PCR using the increase in the fluorescence of ethidium bromide
(EtBr) that results from its binding duplex DNA. The Kinetics of fluorescence accumulation
during thermocycling are directly related to the starting number of DNA copies. The fewer
cycles necessary to produce a detectable fluorescence, the greater the number of target
sequences. Results obtained with this approach indicate that a kinetic approach to PCR
analysis can quantitate DNA sensitively, selectively and over a large dynamic range. This
approach also provides a means of determining the effect of different reaction conditions on
the efficacy of the amplification and so can provide insight into fundamental PCR processes.

1: Nucleic Acids Res. 1993 Aug 11;21(16):3761-6. Related Articles, Links
Allelic discrimination by nick-translation PCR with fluorogenic probes.
Lee LG, Connell CR, Bloch W.
Applied Biosystems, Division of Perkin-Elmer, Foster City, CA 94404.
Nick-translation PCR was performed with fluorogenic probes. Two probes were used: one
complementary to a sequence containing the F508 codon of the normal human cystic fibrosis
(CF) gene (wt DNA) and one complementary to a sequence containing the delta F508 three
base pair deletion (mut DNA). Each probe contained a unique and spectrally resolvable
fluorescent indicator dye at the 5 end and a common quencher dye attached to the seventh
nucleotide from the 5' end. The F508/delta F508 site was located between the indicator and
quencher. The probes were added at the start of a PCR containing mut DNA, wt DNA or
heterozygous DNA and were degraded during thermal cycling. Although both probes were
degraded, each probe generated fluorescence from its indicator dye only when the sequence
between the indicator and quencher dyes was perfectly complementary to target. The identify
of the target DNA could be determined from the post-PCR fluorescence emission spectrum.
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7300 System (Applied Biosystems) RotorGene 3000 (CorbettResearch)



RotorGene RG 3000 (CorbettResearch,
Australia, ccal mil Ké)
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Priprava standardni DNA

- klonovani PCR produktu do plazmidového vektoru

- transfekce plazmidu do E.coli

- izolace namnoZené plazmidové DNA

-vytvoreni redici rady o zndmém poc tu kopii sledovaného genu

Gelova elektroforéza specifického
PCR produktu po rozklonovani a
vloZeni do E.coli

30
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Control Gene Standards:

Product Reference Name

CGRS-M ABL
CGRS-02 BZM
CGRS-03 G
CGRS-04 TEP

Fusion Gene Standards:

FGRS-01 AMLI-ETO

FGRS-02 CBFB-MYH11 A

FGRS-03 CBFB-MYHI1 D

FGRS-04 CBFB-MYHI1 E

FGRS-05 PML-RARA borl

FGRS-06 PML-RARA bor2

FGRS-07 PML-RARA bor3

FGRS-08 E2A-PEX1

FGRS-02 BGR-ABL e1a2 m-ber
FGRS-10 BGR-ABL b3a2 M-cr
FGRS-11 TEL-AML 1 ed=11

FGRS-12 SIL-TAL

FGRS-13 MLL-AF4 &10ed = R5411 type
FGRS-14 MLL-AF4 225 = MY411 type
FGRS-15 MLL-AF4 112 = ALL-PO type
FGRS-16 MLL-AFS type A

FGRS-17 MLL-AFS type B

FGRS-18 MLL-AF&

FGRS-12 MLL-DUP

FGRS-20 New MLL-EML ex2

FGRS-21 New MLL-EML ex10

FGRS-22 New MLL-EML ex11

FGRS-23 New MLL-AFS ex2

FGRS-24 New MLL-ELL ex8

FGRS-25 New MLL-ELL ex10

FGRS-26 New MLL-AF1p ex11

Bibliography

1., Gabert of A, Stenderctzation and qualty control studies of
“reabim e quantiathve reverss iransciplase poymerass chan raaction
{RC-PCR) of Tuskin gens trarsaripls o minknal reskud diseass
det=ation In keukemla - A Brope Ageinst Cancer Program.

In Precs, Lelkemia,

2. E. Ballard &t A, Evalusion of canddabs control genas for dagmsk




AML M2 s AML1/ETO (53 let) RI

%EXPRESE

DNY
CYTOGENETIKA
MYELOGRAM
FLOWCYTOMET.
DNY 0 49 88 126 152 172 180 214 250 272 285 348 388
Y%EXP.- BM 149 11,74 21,77] 0,00003 0,03 0,04 0,02 0,09 12,68 74 204 127 133

%6EXP.- PB 42




%EXPRESE

CYTOGENETIKA

MYELOGRAM

FLOWCYTOMET.

1.K

AML M5 s CBFB/MYH11 (61 let)

RI

S1DNY

DEN

0

112

268

280

290

322

360

402

448

483

ol1

541

560

597

645

Y%EXP.- BM

130

0,18

3,54

25,41

54,92

115

1,97

(o)

0,025

0,007

0,15

6,3

0,38

0,16

Y%EXP.- PB

0,05

0,27

6,07

35,96




o [ 1- | AML M2 s AMLLI/ETO (27 let)
252 {}

1.K
| RI

2.K 3.K 1.K

I S R R 7Y
CYTOGENETIKA  p—
MYELOGRAM  p
FLOWCYTOMET.  pm—
DNY 0 23 62 99 118 160 198 232 241 289
9%EXP.- BM 252 1,19] 0,0013 0,001 0 0 0,008 0,39 0,97 0,015
9%EXP.- PB 0,74 0 0 0,01




RI AML MO s MLL/AF9 (26 let)

%EXPRESE

By

CYTOGENETIKA

MYELOGRAM

FLOWCYTOMET.
DNY 0 33 62 96 105 138 175 182 201
%EXP.- BM 60 73,98 27,49 0,02 0,07 0,07 0

Y%EXP.- PB 18,69 0 0,02 0 0 0
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podil autologni krvetvorby [%)]

Hematologicky relaps-priklad
monitorovani pacientu po HSCT
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Detekce mutaci metodou fragmentacni analyza CEQ 8000 Genetic Analysis
System (Beckman Coulter,CA)
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Detekce mutace V617F JAK-2
metodou alelické diskriminace

3) RQ - PCR
izolace DNA

- RQ - PCR s vyuzitim fluorescenéné znacenych LNA
modifikovanych hybridizaénich sond (Locked Nucleic
Acids)

- vyznacuji se 100% alelickou diskriminaci obou genotypl

- citlivost detekujici 10% primés granulocytl nesoucich
mutantni alelu na pozadi zdravé populace

- fluorescenéni znaceni FAM pro sondu s WT sekvenci a
JOE pro sondu s MUT sekvenci
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RQ - PCR analyza

Morm, Fluoro.

nal |Sycling A FAMSybE - Mo Markers
" |Cycling A JOE - Circles

Threzhold be/“’

=

0 5 0 ' 0 a5 30 I35 a0 45 =0

Amplifikacni krivky plasmidu wt a mutant V617F
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RQ - PCR analyza

Pacient - wt

Pacient -
heterozygot

Pacient - mut.
homozygot

Marm.

Morm.

=]

. Fluaro.

Cyeling & FAMSybr - Mo Markers
Cycling & .JCE - Circles

Threshald
L e o o = o S PP S S S S S S S S S P S S S S S S S S S S S S S S S S Y

n 5 o s 0 3 50 B35 a0 45 !

a0 Cycle

Fluoro.

Cycling & FAMSyhr - Mo Markers
Cycling &.JCE - Circles

Threshold _/

Marm.

50 Cycle

Fluaro.

Cryeling & FArSyhr - Mo Markers
Cyeling & JOE - Circles

BP9 3 & o
o
o

Threshald s

a0 T =0 Cycle



Akutni myeloidni leukémie

* heterogenni skupina onemocnéni
- rtzné chromozomalni aberace
- 40-50% pripadu AML s molekularnim markerem

acute e

e L | 1“‘-\
myeloid A E random
leukaemia 199 ‘ ‘
AMLI1-ETO —(23) S

t(8;21)
4 NUP98-HOXA9
X H(7:11)

(%) FUS-ERG
(1%) t(16;21)

x\ DEK-CAN

H9:11) PLZF-RAR«x : t(3;5)
NPM-RAR«
t(15;17),4(11;17),1(5;17)

CBFR-MYHI1
inv(16)
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Prognostické faktory AML

B Fdzni geny s diagnostickym vyznamem
— PML/RARa ® dobrd prognéza
— AML1/ETO ® dobra prognoza
— CBFb/MYH ® dobrd progndza
— prestavby MLL genu ® Spatnd progndza
B zmény genu s prognostickym vyznamem
— interni fandemové duplikace ITD-FLT3 genu
— bodové mutace aktivaéni smycky FLT3 genu
— mutace CEBPa genu, parcidlni tfandemové
duplikace MLL genu
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Rozsirovani spektra molekuldrnich markert v pozici
nezavislych prognostickych faktord - snaha o prognostickou
stratifikaci leukemickych pacientl a sledovani minimdlni
residudlni choroby i u pacientl s normdlnim karyotypem :
(AML 40-50%!)

gen NPM-1 mutace, priznivd prognéza

gen FLT3/ITD a FLT3/D835 : negativni prognéza (AML)

gen WT-1 , tumor-supresor gen na 11p13, zvysend exprese
negativni prognéza (akutni leukémie a MDS)

mutace v genu pro myeloidni transkripéni faktor CEBPA
(CCAAT/enhancer binding protein-alfa): je zahrnut v
neutrofilni diferenciaci, prizniva prognéza (myeloblasticka
AML, M1 a M2)

gen BAALC (brain and acute leukemia, cytoplasmic): 8q22.3,
progenitorové bunky, vysokd exprese negativni prognéza (AML
a CML pouze BC)

aktivujici bodova mutace v genu JAK2 V617F (Janus kinases)
neprizniva prognoza (cMPD-PV, také AML Mé a M7)




FLT3 (FMS-like tyrosine
kinase) STK1
(Stem cell kinasel)

flk2 (Fetal liver kinase?)

lokalizace 13q12

FL T3 Mutations in AML

je clenem rodiny receptorovych ‘ a8 L o G o G S e
*Yf‘ozinoV?ch kinaz, exprimovén na R — l(r;tf;rgll Ttg?dem duplic ation
hematopoetickych kmenovych

bunkach a také na bunkach
leUke’miCkyCh. MUTOCQ dVOU Typﬁ Foint mutation in activation
popsany: / annp (FLTSTKD)

1) délkové v JM doméné (ITD, T { e " MBS
interni tandemové duplikace &dsti ' N

genu) v exonu 14 (prip.15)

2) mutace v katalytické doméné

TKD, kde kodony D835 a I836
jsou kodovdany nt GATATC, tvorici

restrikéni misto pro EcoRV
(FLT3/D855)

Mutace jsou detekovany u ~30%
AML s normdlnim karyotypem,
predstavuji nepriznivou progndzu
casto jsou povaZovany za
sekundarni aberaci a nejsou

stabilni v pribéhu follow-up. 46




RT-PCR detekce internich tandemovych duplikaci v exonu
12 genu FLT3

R5: 5" -TGTCGAGCAGTACTCTAAACATG-3’

12R: 5" -CTTTCAGCATTTTGACGGCAACC-3", PCR produkt 456 bp
Kiyoi, H. et al., Leukemia, 11, 1447-1452, 1997
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Restrikéni analyza - Detekce mutaci D835 v katalytické
doméné TKD v exonu 20 (17) genu FLT3

Exon 17 . —" R D I M D85
— CGAGATATCATG
— Eco RV -+
ls B8 bp wle 46 bp *
1™ 114 bp

B M wild Mt

Figure 1. Detection of DE35 mutations in the FLT3 gene. To detect DE35
mutations, we amplified exon 17 by PCR, and then digested it with the EcoRV
endonuclease (A). The amplified products of wild type were digested to 2 bands (B2
bp and 46 bp) by the EcoRV. When amplified products contained D335 mutations,
undigested bands (114 bp) were visualized on agarose gel electrophoresis. M
indicates the molecular weight marker {Haelll digested pBR332 plasmid DMA) (B).
The undigested bands wers directly sequenced (C). In this zample, the first
nuclectide G of D835 was subsiituted with T, resulting in an Asp to Tyr amino acid
change (D835Y).

Yamamoto, Y., et al., Blood, 97, 2434-2439, 2001




Ethidium bromide-stained agarose

by, I < | b 1 b Y
N L E :I-.__.. b 2 "‘.=.___._ 1 '_ p '-_‘_h,__. .
DNA is denatured GACT 8
by heating Renaturation

on conling
b
= VL
- MO0

32P probe

DHA strand

http:f fwww.accessexncellence.orgfAB/ GG/ nucleic.html

Nucleic Acid Hybridization
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B. ¢cDNA Generation
C. Labeling of Probe

Reverse Transcriptase
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TOCTTICCGRG ahQGCTTERS GTCTCOGRCAL GHOGGTETEG
GOOGOOCCAG GAACANCOOC GRCACGGCTT TAAGICTCTC
AGACKTCATC TTTAOGTGIT TGECTTGCCC TGEOCACCATT
COGCGACGAC TCGOCATTCA ROCTCAGTCC TTOGGETTGA
COOGOOCAAG GTGOGAARTGG GTOGCEOGCA AAGTETTGOG
TATATICTGE CTATAGCGAT ACTAACGACC CACACTTTCA
TOCCCCTAAT GGGTACCTO: OCTCAGGACC TTGACGC ARG
GTTGEOCCCA AGCTTGOTAG GACTACTTAT CTTGAGCTCA
COECGOCTCT CCGGGAGOGE TOSTOGOGAL CARGTCARAS
GTTGACAMAG CFTOGAGRTA TOGATROCTC TGTETCAGDS




CLL

Oligonukleotidové DNA cipy pro stanoveni exprese > 19.000
genii

Geny s nejvetsimi rozdily v expresi mezi CLL pacienty s mutovanym
a nemutovanym IgVH

COBLLL

LOC400451
GLCCIL
GNAZ

LPL
S100AZ

THMEM38A

LAGS' 5
PRICKLEL

DFNAS

CRY1

ITHL

TNFRSFla




LymfoChip

Oligonukleotidové DNA Eipy s 15.000 sondami pro 4.000 geni

AZ 8 pacientli na jednom &ipu

Geny s rozdilnou expresi u pacientl s Folikuldrnim
lymfomem a DLBCL nebo Burkittovym lymfomem

| I IIIIII:IIIII :III II HEn




ArrayCGH

Oligonukleotidové DNA Cipy >40.000 sond rovhomérné
pokryvajicich vSechny chromozomy

RuUzny rozsah delece kratkého raménka chromozomu 17 u
dvou pacientd s CLL — v prvnim pfipadé jde o deleci celého
rameénka, ve druhém o deleci useku o velikosti asi 1,2 Mb
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CML treatment 1n the future

Genomic analysis
(classilication and response)

Imatinib- = 0 Imatinib-
responsive : = it F1 unresponsive

l

Lo MRID monitoring l
Imatinib — ' Transplant
“Hi-risk™of relapse

Ber-abl




New inhibitory molecules
m Abl kinase inhibitors
— AMN 107 (Novartis Pharma)
m Abl/Src inhibitors
Dasatinib (Bristol Myers Squibb)
AP23464 (Anad Phamaceuticals)

SKI-606 (Wyeth-Ayerst)
AZD-0530 (Astra-Zeneca)
Pyridopyrimidines (PD family, Pfizer)

m  Abl/Lyn inhibitor - NS-187 (Nippon Shinyaku)

Catalytic loop

After Ohyashiki et al, 2004

Ndstup novych terapeutickych moznosti
prindsi obrovské dspéchy...




Mutace v ABL kinazové domeéné

Kindzovd doména ABL: zahrnuje aminokyseliny 220-498

Mutace v oblasti P-loop:
- zplsobuji zménu konformace, vedou k aktivni konformaci, $patnd
prognoza, 6250E, Q252H, E255K
T315T mutace: vodikova vazba s imatinibem, allosterické plisobeni na
vazbu |éku
Mutace katalytické oblasti:
- M351T mutace: destabilizace autoinhibié¢ni konformace Abl,
porusenim vazby s SH2, F359C
Mutace v oblasti A-loop:
- _zabrahuii dostat se do nutého" stavu, F382L, H396R

, 5 Katalyticka Aktivacni
ATP-vazebna smycka oblast smyéka

an A O @D

Schéma struktury Abl kindzové domény
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Detekce bodovych mutaci

Amplifikace BCR-ABL Expand High Fidelity Enzyme (Roche)
Primery F-BCR-A (exon el2/e13) x R-ABL-A (exon a8)

R-ABL-A
typ b3az2 &
—J
F-BCR-A

Sekvenace oblasti exonli a4-a8 na AbiPrism 310 sekvendtoru
za pouziti primeru ABL-ALT a BigDye®Terminator vl1.1 Seq.kit
Srovnadni ziskanych sekvenci se standardnimi sekvencemi X16416

Nazev Sekvence 5= 3
primeru
ABL-ALT* | 5-GCG CAA CAA GCC CAC TGT CTA TGG-
3"
F-BCR-A* | 5'-GAG CAG CAG AAG AAG TGT TTC AGA-
3"
R-ABL-A | 5-CTC TAG CAG CTC ATA CAC CTG GG-3°

Gorre M.E. et al. 2001 Science*, Soverini S. et al. 2004 Clin.Chem.
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Vyvoj mutace u pacienta
rezistentntho na imatinib s mutaci

Met351Thr
ATG—-ACG
XI/03" T/C VI/04~ C/T 111/05" C
rok léCby: pouze bez cytogenetické akcelerace nemoci

hematologicka remise  remise
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Granulocyty o
erytroblasty |
(BM normal)




