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Hydrogen bond

(a) Key features of (b) Partial chemical structure (c) Space-filling model
DNA structure
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Nobel Prize in physiology/medicine in 1962

Maurice Hugh Frederick Wilkins

Francis Harry Compton Crick

James Dewey Watson 1 9 1 6 - 2004 (88) 1 9 1 6 = 2004 (87)

*1928
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X-ray diffraction pattern

Rosalind Elsie Franklin (1920-1958)

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.




Molekularni diagnostika

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

* Onkologické choroby - DNA zmény
ziskané

- Diagnostika patogenu - DNA cizoroda
* Prima-neprimd diagnostika




Molekularni diagnostika

- Detekce prenasecu patologické alely
» Prenatalni diagnostika
+ Stanoveni genetického rizika

+ Vcasné stanoveni diagnozy

- V&asné stanoveni oportunnich patogent
+ Diferencidlni diagnostika

* Minimadlni zbytkové onemocnéni

» Vcasnd detekce relapsu choroby




Molekularni diagnostika

- Specificita a senzitivita
+ Rychlost vysledku

a moznost spravné a rychlé terapeutické
intervence




Podle klasické Omranovy teorie z roku 1971 vsechny spolecnosti
prochdzeji tremi stddii souvisejicimi s procesem modernizace:

1. Stadium moru a hladomoru

2.5tadium poklesu frekvence vyskytu

pandemii infekénich nemoci

3.Stadium rozvoje degenerativnich a
civiliza¢nich chorob (novotvary a
nemoci obéhové soustavy)

Omran, A.R.: The epidemiologic transition: a theory of the epidemiology
of population change. Milbank memorial Fund Quaterly, 1971, 29




Puvod hematoonkologickych
onemochéni

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

M 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




Déleni hematoonkologickych
onemocheéni

A) Podle charakteru

Bl Difuzni (leukémie)

B LozZiskova (lymfomy)-s nadorovymi
loZisky v lymfatické tkani

B) Podle postizené krevni vyvojové rady
B myeloidni prekurzorova bunka (CML nebo AML)
-nadorovad choroba vlastniho krvetvorného systému

B lymfoidni prekurzorova bunka (CLL nebo ALL nebo
lymfomy)
-nadorovd onemocnéni imunitniho systému




Hematoonkologicka diagnoza

. Specifické markery pro dany sub/typ
. Nespecifické (nezavislé) markery

. Diferencialni diagnostika
. Stratifikace podle rizika

. Minimalni rezidualni choroba

. Detekce oportunnich patogenu




Molekularné biologické vySetteni oportunnich patogeni
IHOK FN BRNO

‘CMV

‘HHV6

‘HSV-1,-2

-EBV, vzV

‘BK virus, JC virus

‘Respiracni viry (RSV, PIV1-3, ADV1-7, Flu-A, -B
-Adenoviry

-Detekce mutaci vedoucich k rezistenci na léecbu GCV

‘Pneumocystis jirovecii

*Mykozy
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P.C. Nowell,

D.A.Hungerford,
University of
Pennsylvania in
Philadelphia

This Week’s Citation Classic

Nowell P C & Hungerford D A. A minute chromosome in human chronic
granulocytic leukemia. Science 142:1497, 1960,
[School of Medicine, University of Pennsylvania. and Institute for Cancer Research.
Philadelphia, PA|

CC/NUMBER 8

This abstract described seven patients [five male.
two female} with chronic granulocytic |leukermia
[CGL) in whom a similar minute chromosome was
found in the neoplastic cells in each case The
finding suggested a causal relationship between
the chromosome abnormality and CCL. [The 5CI*
indicates that this brief “paper” has been cited in
over 510 publications since 1960.)

Dave spotted

nute” chromo:

A Minute Chromosomg
Chroale Gramulocyiic Leukemia

In sevem casgs thus Tar investipated
ifive mules, two  femabes), a3 menume
chrosmonome bas beon obsened replacing
o of the four smiillel sulocsomes 1n the
cheomamome  complement  of  cells  of
shronic  granulecytie  leukomen  eultured
freen peripheral bloed, Mo aboormality
was ohserved in the cells of four caves of
= e g“nltlm;:,-:in;' leuLemia ir! aluliv or
of sit cases of acule loulemas an chilifren
There bave boen severnd recerd reports of
chromosame abmarmalibicy 18 & nsmher ol
cwats of human lewbemia [incleding twao
of the seven cuses reponicd Bhere: Mowell
= I‘I.Iﬂic.lr{lrljl J Napl, Cdneer Tra,
IS5, BE (14e0)], bul o series has appearcd
im which there was a conustenl change
typpical of & particular type of leubema

Cells of the Nive mew Caws wérg ab-
tained from peripheral blood {and hone
marrow in one imdance ), grows in oelnee
for *8=T2 howrs. il [!i'ln,{'l.\.ul.‘l [t Cylde
logical exumimation by @ recontly e
veloped anr-drying techsique | Moorhead,
el wl, Expdl Cell Resewarch, in press).
The patiends warod  Trosem FSYI I malic
uslreated cawes 10 exiensively  dreated

Peter C. Nowell

Dave to assign
to the
nu

gf Pathology

cates af several years duration in terminal
myelpblnaic crisit. All seven individuals
albpwed o similar minute  chromosome,
amd nong showcd any ather freguent of
regular chioenosome change. In moat of
the gases, celll vwalli Adrmial chromoome
were aleg observed, Thes, the minule
net a parl af the mormal chromeosome
constiutson of such ndividuals,

The fndings suppevt o causal nelabion-
ship between the chrommame absormality
obwcrved and cheossc  granulocylie leu-
Lemia,

Proom O, NWowgLL
Setvonl o] Medicine,
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D AL Husoearosn
narivute for Concer Rewcorelk

Nowell & Hungerford, 1960  Science 132.1497

cells, and he looked at them. Qur first cases,
of acute leukemia, were unrewarding. Then

2 small chromosome in cells

from two male patients with chronic granu-
loeytic leukemia (CGL). These findings were
published? with caution (because the Edin-
burgh group had found no abnormality in
CGLY) and with the suggestion that the “mi-

some might be an altered Y.

FEBRUARY 25, 1985 :

Subsequent cases, including women and us- |
ing an improved "air-drying” technique,s led

the minute chromosome cor- |
larger pair of G-group auto-
o mbered 21 and later changed, .
Medicing . on, to no. 22. The additional !

re being readied for publica-
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*1925, University of Chicago

Janet D. Rowley : A new consistent
chromosomal abnormality in chronic
myelogenous leukemia identified by

quinacrine fluorescence and Giemsa staining.
Nature, 243, 290-293, 1973

1998 Albert Lasker Clinical Medicine Research Prize,
1999 National Medal of Science at a White House,
2003 Mendel Medal Villanova University




Chronickd myeloidni leukémie-CML

1845 prvni dokumentovany klinicky popis choroby

1960 publikace Ph chromozomu u CML pacientii

1970 izolace nového mysiho onkogenniho viru Abelson

1973 odhaleni reciproké translokace t(9:22) jako priciny Ph chromozomu

1980-1983 kionovani v-Abl onkogenu, c-Abl protoonkogenu, jeho
lokalizace na chromozomu 9 a demonstrace, Ze Abl kéduje protein-tyrozin
kindzu

1986 klonovani BCR-ABL cDNA z CML bunék

1996 imatinib mesylate inhibuje BCR-ABL tyrozin kindzu a CML bunéény
rust in vitro

2001 imatinib (Glivec) jako selektivni inhibitor je potvrzen v terapii CML




Metody molekularni diagnostiky

1.PCR

2.PCR
3.PCR




K. Mullis
1985 publikace

PTC200 (MJIR,USA,cca 250000 Kc)




PCR : Polymerase Chain Reaction

30 - 40 cycles of 3 steps :

Step 1 : dﬂﬂﬂt\ll‘%

1 minut 94 =C

Tl'lT'_mTﬂ'l'l‘rTmﬂllllunlll II m—rr“rl_n'rrrn 3 Step 2 : annealin

forward and reversc
primers 11!

5!
y %WT, 45 seconds 54 °C
3
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Life at High
Temperatures




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. Erlich, Norman Amheim

Recent advances in recombinant DNA
technology have made pedsible the mo-
lecular analysis and prenatal diagnosis of
severnl human genetic diseases. Fetal
DMNA obtained by aminocentesis or cho-
ronic 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 extablicth a rapid and kiphly sensitbve
prenatal diagnostic test for sickle cell anemia. The first trvolves the primer-mediated
enzymatic amplification of specific B-globin farger sequences in gemomic 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 oligonncleotide 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
(hemozygous a-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
unstalble hybrids with specific mutants
i6. 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 §*- 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
f-globin DNA 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

Jessen the complexity of prenatal diagng-
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 genomic DNA samples.
First, a small portion of the -ghobin
pene sequence spanning the polymorphic
Dide | restriction site disgnostc of the g
allele is amplified. Mext, the presence or
absence of the Dde [ resiriction 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 denanured 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-base 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 cycles
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
40-base oligonucleotide prabe, R506.
which is complementary 1o the AEE
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
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Ethidium bromide-stained agarose

DMNA s denatured

by heating Renaturation
an cooling
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Hybridization

RNA strand DNA strand

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

Nucleic Acid Hybridization

Hybridizace se znacenymi oligonukleotidovymi sondami




BCR-C
typ e1a2 = 410 bp

Multiplex-PCR

1.kolo typ b3a2

S <=
BCR-4

100x Ffedéni v D.W.

2.kolo typ b3a2

Dvoukolova nested-PCR
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Kompetitivni PCR a vyznaéeni bodl ekvivalence




1: Biot.echnology (N Y). 1992 A;:!r;_10(4).:413-7. ] .
alimnléLEaFgegafi gnggf@itlg?]npgr]gr%?ﬁicgfm of specific DNA sequences. A BI PRI S M 7700 (Per'kin
Wecﬂzv“:ZLeﬁ:rizggis éc/rfttaep[:;sl'y:"g_tce.r,asEemciraz,i\r/: Irleeéc(t:iﬁngle?((:)_FgQ.) such that specific. DNA sequences El me’r'/ A BI) pl“Vﬂi dOSTUP"}" RQ = PCR
e detced ot oenng e eaction oe s etrcerent s v civionor [ IEVRLCL IR REE L WAL
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 Ligh.'. CYC'CI" (Roche MO'ZCU'GP

continuously monitored in order to follow its progress. The ability to simultaneously amplify

specific DNA sequences and detect the product of the amplification both simplifies and H H 4 e

improves PCR and may facilitate its automation and more widespread use in the clinic or in BIO(Eh’emICCllS) extr‘emm f‘YCh|OS1',
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 57005 Ds (Perkin Elmer/ABI)

reactions.

Higuchi R, Fockler C, Dollinger G, Watson R. halogen, CCD /1 998
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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RotorGene 6000 SDS 5700 (Applled BiOSYSTCmS)
LightCycler (Roche) (CorbettResearch, QLAGENE)

7300 System (Applied Biosystems) RotorGene 3000 (CorbettResearch,QIAGENE) 32
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LEADING ARTICLE

Standardization and quality control studies of ‘real-time’ quantitative reverse
transcriptase polymerase chain reaction of fusion gene transcripts for residual dis
detection in leukemia — A Europe Against Cancer Program

| Gabert"'71819 £ Boillard™!'”
M (fa?fuelaﬂ, H Cavét_’j F Pane
M Malec'®, G Saglio'

(VH van der Velden?, W Bi’®, D Grimwaj
Y JLE Aerts'', D De Micheli'?, X Thirion!
and JJM van Dongen”

'Department of Hematology Biology, Institut Paoli Calmettes, France; ~
Medical Center Rotterdam, Rotterdam, The Netherlands; “Applied Biosys3
Haematology, Division of Medical and Molecular Genetics, Guy’s, King’
London Hospitals, London, UK; " Department of Immuno-haematology,
®Department of Medical Sciences, Uppsala University Hospital, Uppsala,

San Gerardo Hospital, Monza, ltaly; °Central Laboratory of Hematology
“Department of Genetic Biochemistry, Hopital Robert Debré, Paris, Fran
Biochemistry & Medical Biotechnology, University Hospital ‘Federico II’, |
Hospital, Leuven, Belgium; '*Clinical and Biological Science, Universily . _
Torino, Italy; "? Department of Medical Information, University Hopital SEEes nor
Université de la Méditerranée, Marseille, France; '*Department of Hemat :

""Biogenetics Laboratory, Children’s University Hospital, Giessen, Germ

Stockholm, Sweden oo il

Detection of minimal residual disease (MRD) has proven to (EAC) program. Four phases were scheduled: (1) trai
provide independent prognostic information for treatment optimization, (3) sensitivity testing and (4) patient
stratification in several types of leukemias such as childhood testing. During our program, three quality control rour
acute lymphoblastic leukemia (ALL), chronic myeloid leukemia large series of coded RNA samples were performed inc
(CML) and acute promyelocytc leukemia. This report focuses on balanced randomized assay., which enabled final valic

the accurate quantitative measurement of fusion gene (FG) the EAC primer and probe sets. The expression level of
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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:

(Pt | Peerscotame

FGRS-01 AMLI-ETO

FGRS-02 CBFB-MYHI1 A

FGRS-03 CBFB-MYHI1 D

FGRS-04 CBFB-MYHI1 E

FGRS-05 PML-RARA bcrl

FGRS-06 PML-RARA bor2

FGRS-07 PML-RARA bor3

FGRS-03 E2A-PEX1

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

FGRS-12 SIL-TAL

FGRS-13 MLL-AF4 &10ed = R5411 type
FGRS-14 MLL-AF4 2225 = 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-AFTp ex11
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Vyhody RQ-PCR ve srovndni s end-point PCR

* amplifikace je pribézné monitorovdna béhem reakce

* s amplikony (sniZeni nebezpeci kontaminace
nasledné PCR)

= (30 min-2 hod)

* Siroky dynamicky rozsah 10-10 10 kopii, mensi spotreba testovaného
materialu (RNA),

* specifita, senzitivita a

* cena reakce srovnatelna

Nevyhody RQ-PCR ve srovnani s end-point PCR

T vysoka porizovaci cena pristroje (stdle jeste)

T vy$$i ndroky na technickou zruénost a interpretaci vysledku

T problémy s RNA kontaminovanou gDNA
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In the face of
a skeptical
medical
community,
Dr. E. Donnall
Thomas
began infusing
patients with
donor bone
marrow in
1955.




Blood 1959; 14: 720-736

Homografts of Bone Marrow in Dogs After
Lethal Total-Body Radiation

By E. Dowwary Taosas, CHaries A, AsHLEY, Harry L. LocHTE, [R.,
ALrrep Janerze: IIL, Orro D, Sancen axp Josern W, Fenneses

IFE-SAVING HOMOGRAFTS of bone marrow after lethal whole-bady
irradiation usually succeed in rodents' but fail in dogs.®® Recently we
reported a successful and life-saving homograft of marrow after 1,200 roent-
gens of total-body irradiation in a beagle.* Success was attributed to the fol-
lowing procedures: (1) use of a donor and a recipient with a close genetic
relationship {litter-mates ), (2) use of a supralethal dose of irradiation (1200 r
over a three day period), and {3} splenectomy and administration of ACTH
to the recipient prior to irradiation. It was felt that splenectomy, ACTH and
the supralethal dose of x-ray were necessary to inhibit vigorous immune re-
actions that normally make homotransplantation impossible in the canine. The
intensity of host-donor reactions may have been further reduced by the use
of a female litter-mate as the marrow donor® Studies with skin grafts have
indicated an occasional relative histo-compatibility between litter-mates in
this species.®
The present report describes studies on 27 dogs. An attempt is made to
evaluate the relative importance of the procedures listed above. In addition
a Follow-up account is given of the subsequent clinical course and autopsy

ﬁndings in the dng Pn:\"iunsl}r repu-rted {dng 1, table 1).

METHODS

The animals studied were beagles, § weeks to 18 months old, relatively pure-bred but
naot inhred, Tw\en.l:,rnﬁ\-u were mabes; two were females (17 and IR, table 1), The dﬂgﬁ
were purchased from outlying farms and confined in o bovsl veterinury kennel 10 to 14
days before use. Dogs to be irmediated were treated for worms with Vermiplex.® Im-
munization against distemper and hepatitis was attempted by edministration of a formalin-
killed wirus preparation (5 ml of Virogen D2H® ), Iendintion was given with a General
Electric Maximar Unit, operating at 250 kv, and 10 Ma. with a half-value luoyer of 2.2 mm,
of copper, and 8 target-source distance of 100 om. The conditions wsed to achieve uniform
whole-body irradiation were previously described® A dose of 400 r measured in air was
given on the first day. Dog 14 received 200 r on the second day. All other dogs recelved

400 r on the second day. In the case of animals receiving more than 800 ¢ an additional

From  the Mary ||r||:|g|:-.m-. Basiett Hl:mpu't:l l:al'ﬁtialt;::l with  Columbia Un‘i\-cmit}'},
Cooperstown, M. Y.

Suppurht' in part |:|_'|.' a research grank {C-Md.:;r from the United States Poblic Health
Service and by the Atomic Energy Commisson, Comtract AT(30-1)-2005,

A portion of this material was presented to the mecting of the American Society for
Clinical Investigation, Atlantic City, May 4, 1958 and to the meeting of the American
College of Physicians, Atlantic City, May 1, 1958,

Submitted Aug. 4, 1958, ;zl:u:'pted for 1'|||'|'.||i.cu|:i.-|m Mo, |.$| 15954,

*Pitman-Moore Company, Indianapolis, Ind.

T200
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Fig. 1.—White blood cell counts and Methotrexate administration in two dogs
irradiated with 1250 r. Dog 401 received homologous marrow on the day after
radiation and was alive and well 201 du_\'s later. Dog 407 received no marrow and
died on the 12th day.
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In the fall of 1955, Thomas
and colleagues began
infusing patients with donor
bone marrow harvested
from fetal and adult
cadavers, from ribs
removed at surgery and
from hipbones using an
aspiration needle. The
collected marrow was
passed repeatedly through
a stainless-steel screen and
broken into a smooth
cellular suspension. Fat
was removed using
centrifugation. The marrow
cells were suspended in
tissue-culture fluid and
serum. Unused cells were
frozen in glycerol and
stored at -80 C.

prvni ublikace transpl human 1959.pdf - Adobe Reader
Soubor Upravy Zobrazeni Dokument Mastrojie Okna  Mapovéda
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1958 On October 7 the

marrow donor was taken and
under general anesthesia 25
marrow aspirations were
performed on the sternum, tibiae
and anterior and posterior

lliac crests. This marrow was
transferred immediately

to Hanks' solution containing
heparin and passed through
stainless steel screens. The
marrow was frozen in 15%
glycerol and stored at — 800C.
On October 12 this marrow was
thawed, deglycerolized

and administered to the irradiated
recipient 3-year-old girl with end-
stage leukemia This time, a large
dose of radiation and marrow fro
twin resulted in a successful
transplant. The patient did well fo
six months until her leukemia

returned.

SUPRALETHAL WHOLE BODY IRRADIATION AND ISOLOGOUS
MARROW TRANSPLANTATION IN MAN *j

By E. DONNALL THOMAS, HARRY L. LOCHTE, Jr, JOE H, CANNON,
OTTO D. SAHLER axp JOSEPH W. FERREBEE

(From the Mary Imogene Bassett Hospital [affilioted with Columbia University],
Cooperstoun, N. ¥.)

(Submitted for publication May 5, 1959; accepted June 19, 1959)

Infusions of normal marrow will prevent death
from marrow failure in animals that have re-
ceived lethal doses of total body irradiation, doses
of the order of 1,000 roentgens (r.) (1). Byanal-
ogy similar infusions might be expected to be use-

.ful in treating postradiative marrow failure in man.

Two patients with leukemia requiring tr by
radiation have been given 850 r. and 1,140 r., re-
spectively. Each patient had an identical twin to
serve as donor of normal isologous marrow. In
these twins it was possible to study the problems of
lethal irradiation and marrow restoration free
from the immunologic complications of homo-
transplantation. It was also possible to observe

Mary Imogene Bassett Hospital for the first time on
October 4, 1958. She was one of identical twins with a
history of normal development. She was seen at the
Harriet Lane Home of the Johns Hopkins Hospital,
Baltimore, Maryland on June 11, 1958 because of swell-
ing of the eyes and lips, diagnosed as angioneurotic
edema, which responded to Benadryl® She was ad-

. mitted to the Harriet Lane Home on July 25, 1958 be-

cause of night sweats, vomiting, mild fatigue and a low-
grade fever. At that time her white blood cell count
was 45,000 per cu. mm., and the differential showed 57
per cent blast cells, The hematocrit was 20 per cent.
A bone marrow study showed hypocellularity and numer-
ous blast cells. A diagnosis of acute leukemia was made.
Initially the patient was treated with 6-mercaptopurine,
2.5 mg. per day. On August 29, 1958 Prednisone® was
started at 30 mg. per day and increased to 40 mg. per day

the effect of lethal irradiation upen leukemia in
man.
METHODS

The methods of obtaining, preparing, storing and in-
fusing bone marrow have been described previously (2,
3,4). The two Co® units used to administer whole body
irradiation have also been described (5). All blood
transfusions were of freshly obtained blood drawn into
plastic bags containing 50 ml. of 1.5 per cent ethylene-
diamenetetraacetic acid (EDTA) and 0.7 per cent NaCL®

on 9 On 26, 6-mer ine was
i i and Meth was started at 2.5 mg.
per day. There was no sign of remission, and the pa-
tient's persistent anemia required transfusions of 250 ml.
of whole blood on August 14, August 27 and September
14. Becanse of failure to secure a remission on chemo-
therapy and because the patient had an identical twin, it
was decided to transfer her to the Mary Imogene Bassett
Hospital for' whole body irradiation and marrow trans-

plantation.
Her physical examination on admission showed re-
bl to Cushing syndrome. There were shotty

A platelet transfusion (one unit of platelets)

the platelet concentrate from 500 ml. of blood cbtained by
differential centrifugation in plastic bags? (6). Platelet
counts were performed with a phase microscope by the

cervical and inguinal nodes and one small left axillary
node. The abdomen was protuberant, and the spleen ex-
tended 2 cm. below the left costal margin. The liver was
not enl d

method of Brecher and Cronkite (7). Reticul were
counted by the method of Brecher (B). Hemoglobin was
determined by the cyanmethemoglobin method (9).

CASE REPORTS

Case I: (D. C. Number 79389). This colored female
aged two years and eleven months was admitted to the

* Supported by a grant from the John A. Hartford
Foundation, Inc.; Research Grant C-2643 from the United
States Public Health Service; and by Contract AT(30-1)-
2005 from the United States Atomic Energy Commission.

+ Presented in part before the national meeting of the
American Society for Clinical Investigation, May, 1959.

iFenwal EDTA Blood-Pack, Ethicon, Somerville,
N.J.

Laboratory data showed a normal urinalysis, The he-
moglobin was 4.6 Gm. per cent. The white blood cell
count was 3,600 per cu. mm. with 19 polymorphonuclear
leukoeytes, 2 band forms, 2 blast cells, 50 lymphocytes, 5
atypical lymphoeytes, 1 young lymphocyte and 21 mano-
cytes. There were 20 nucleated red cells per 100 white
cells. The platelet count was 33,000 per cu. mm. and
the reticulocyte count 2.7 per cent. A chest X-ray was
normal.

The patient was continued on Prednisone®, 40 mg. daily.
She had been receiving Methotrexate®, 7.5 me. daily.
This drug was discontinned on October 9. The patient
was placed in strict isolation. She was observed for
infection, and frequent cultures showed no sigmificant
organisms. Whole body irradiation was started on

1709
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DOGS AROUND THE WORLD ARE
HAPPY ABOUT THE NEWS!

2008

Stem Cells Now Curing Dogs of Leukemia

WSU to offer bone marrow
transplants to sick pets
It's a big 'give-back’ to dogs for

cancer help

The bone marrow or stem cell transplant, a procedure
that every year saves tens of thousands of lives and
won for the Seattle physician who pioneered it the
1990 Nobel Prize in Medicine, appears poised to
come full circle and finally become more widely
available to those who first made it all possible.The
WSU transplant program, which will be a partnership
with a private business based in North Carolina, is
intended to make the procedures available to pet
owners for about $15,000 to $20,000 per dog. Dogs
suffering from lymphoma will be able to receive the
same type of medical treatment as their human
counterparts, as North Carolina State University
becomes the first university in the nation to offer
canine bone marrow transplants in a clinical setting.
Dr. Steven Suter, assistant professor of oncology in
NC State's College of Veterinary Medicine, received
three leukophoresis machines donated by the Mayo
Clinic in Rochester, Minn. Leukophoresis machines
are designed to harvest healthy stem cells from
cancer patients. The machines, once used for human
patients, are suitable for canine use without
modification, as bone marrow therapy protocols for
people were originally developed using dogs.
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Hematologicky relaps-priklad

monitorovani pacientu po HSCT
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ATF in Binding Slta

The BCR-ABL fusion protein binds adenosine triphosphate
(ATP) and transfers phosphate to tyrosine residues on its
substrate, leading to transmission of intracellular signals that
promote unregulated cell proliferation and anti-apoptotic effects
and alter cell adhesion. Imatinib blocks the ATP binding site.




After Ohyashiki et al, 2004

Ndstup novych terapeutickych moznosti
prindsi obrovské dspéchy...




The relative frequency of BCR-ABL mutations at 31 different position
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Amino acid (ABL-B) I

Hughes, T. et al., Blood, 108, 1: 28-37, 2006




Screening of ABL kinase domain mutations

RT-PCR: region ABL rearranged domain in BCR-ABL by Expand High
Fidelity Enzyme (Roche) Primers: F-BCR-A (exon elZ/e13) X R-ABL-A

(exon a8)

typ b3a2

o

Conventional direct sequencing: by using a BigDye®Terminator v1.1
Seq.kit /AbiPrism 310 System/, exon4-exon8, Primer: ABL-ALT
Comparison with the GeneBank mRNA sequence X16416

Primer 5-3

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.*
51




Mutation Surveyor (Softgenetics):

Mutation detection

Reference (wt)
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Table 2: FDA-approved Indications of Tyrosine Kinase Inhibitors

| Gleevec = Approved in May 2001 |

(imatinib —, “reatment of newly diagnosed patients with Philadelphia chromosome posi-
mesylate) tive chronic myeloid leukemia (Ph+CML) in chronic phase (400 mg daily)

» Treatment of patients with Ph+CML in blast crisis, accelerated phase, or in
chronic phase after failure of interferon-alpha therapy (600 mg daily)

» Treatment of pediatric patients with Ph+CML in chronic phase who are newly
diagnosed or whose disease has recurred after stem cell transplant or who are
resistant to interferon-alpha therapy (260 mg/m? daily or 340 mg/m? daily)

» Treatment of adult patients with relapsed or refractory Ph+ acute lympho-
blastic leukemia (600 mg daily)

» Treatment of adult patients with myelodysplastic/myeloproliferative diseases

(MDS/MPD) associated with PDGFR (platelet-derived growth factor receptor)
gene rearrangements (400 mg daily)

# Treatment of adult patients with aggressive systemic mastocytosis (ASM)
without the D816V c-Kit mutation or with ¢-Kit mutational status unknown
{100 mg daily or 400 mg daily)

» Treatment of adult patients with hypereosinophilic syndrome (HES) and/or

chronic eosinophilic leukemia (CEL) who have the FIP1L1-PDGFR alpha fusion
kinase (mutational analysis or FISH demaonstration of CHIC2 allele deletion)
and for patients with HES and/or CEL who are FIP1L1-PDGFR alpha fusion
kinase negative or unknown (100 mg daily or 400 mg daily)

» Treatment of adult patients with unresectable, recurrent and/or metastatic
dermatofibrosarcoma protuberans (DFSP) (800 mg daily)

» Treatment of patients with Kit (CD117) positive unresectable and/or metastatic
malignant gastrointestinal stromal tumors (GIST) (400 mg daily or 800 mg daily)

Sprycel * Approved in June 2006

dasatmbT ™ Jreatment of adults with chronic, accelerated, or myeloid or lymphoid blast
phase CML with resistance or intalerance to prior therapy including imatinib

» Treatment of adults with Ph+ ALL with resistance or intolerance to prior therapy
+ Chronic phase, 100 mg daily
* Advanced phases of disease, 70 mg twice daily

Tasigna » Approved in October 2007
i accelerated phase Ph+CML in adult patients

resistant to or intolerant to prior therapy that included imatinib
+ Dose, 400 mg twice daily




Acute myeloid leukaemia (AML) and
related precursor neoplasms

AML with recurrent genetic abnormalities
AML with gene mutations
AML with myelodysplasia-related changes

Therapy-related myeloid neoplasms

AML, not otherwise specified

Myeloid sarcoma




Akutni myeloidni leukémie

+ heterogenni skupina onemocnéni
- ruzné chromozomalni aberace
- 40-50% pripadu AML s molekularnim markerem

acute
myeloid
leukaemia

AMLI-ETO

t(8;21)
4 NUP98-HOXA9
£ 47:11)

FUS-ERG
CBFB-MYHIT ] _ \CNO (16,21)

inv(16)
DEK-CAN

MLL-AF9  PML-RAR f(;_’fj) NPM-MLF1 t(6;9)
(9:11)  PLZF-RARa " = (3;5)
NPM-RARx
(15:17)41 1;17),4(5;17)




Prognostické faktory AML

B Fdzni geny s diagnostickym vyznamem
— PML/RARa ® dobrd progndéza
— AML1/ETO ® dobra progndza
— 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
— mutace NPM1 genu
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AML M5 s CBFB/MYH11 (61 let)
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AML M2 s AML1/ETO (27 let)
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AML MO s MLL/AF9 (26 let)
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Detekce mutaci metodou fragmentacni analyza CEQ 8000 Genetic Analysis
System (Beckman Coulter,CA)
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Detekce boovy'lch mutaci
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Nucleophosmin (NPM1) , B23, NO38, Numatrin

In humans, accumulating evidence that NPM is
directly implicated in the pathogenesis of cancer

‘Over-expressed in solid tumors of diverse
histological origin, is involved in fumor progression

In hematologic malignancies the locus NPM is lost or
translocated - formation of oncogenic fusion proteins

‘NPM gene contains 12 exons in maps to 535

*C-terminus contains a short aromatic stretch with
two tryptophans at positions 288 and 290, which are
crucial for NPM binding to the nucleolus (hucleolar
localization signal)

*Is more highly expressed in proliferating cells

‘Is involved in the apoptotic response to stress and
oncogenic stimuli and can modulate the activity and
stability of the oncosupressor protein p53

‘Mutations are consistently heterozygous, are
restricted to exon 12, except for 2 cases: exon
11(2007) and exon 9(2006), about 50 molecular
variants of mutations to date in AML with >95% at
nucleotide position 960

‘Mutation A duplicates a TCTG tetranucleotide at

positions 956 to 959 75-80% of adult NPMc+
AML cases

Falini et al., NEJM, 352, 254-266, 2005




mutations
* %

L ] L
homo-oligomerization domain heterodimerization domain
nucleic acid binding domain

<

pe sequence protein

CTCTG GCAGT...... GGAGGAAGTCTCTTAACAAAATAG DLVWQWRKSL (wt)
CTCTGTCTG GCAGT...... GGAGGAAGTCTCTTAACAAAATAG DLCLAVEEVSLRK
CTCTGCATGGCAGT...... GGAGGAAGTCTCTTAACAAAATA DLCMAVEEVS.RK
CTCTGCCTOGECAGT...... GGAGGAAGTCTCTTAACAAAATAG DLCVAVEEVSLAK
CTCTGCCTGGCAGT GGAGGAAGTCTCTTAACAAAATAG DLCLAVEEVSLRK
CTCTG GCAGTCTCTTGCCCAAGTCTCTTAACAAAATA DLWQSLAQVSLRK
GCAGTCCCTGGAGAAAGTCTCTTAACAAAATA DLWOSLEKVSLRK

TMoOOm> S

Figure 1. Schematic presentation of the nucleophosmin (MPM1) gene and of normal and mutant NPM protein. A, Schematic representation of
MPMT gene and nomal NBM protein. B Examples of NPM1 gene mutations (types A—Fl Inserted nucleotides are in violet. All NPM mutant
proteins show mutations in at least one of the tryptophan residues (W) within the nucleolar kocalization signal domain and share the same last 5

amino acid residues (VSLEK). NES indicates nuclear export signal; NLS, nuclear localization signal; Nol 8, nucleolar localization signal *

", site
of mutations n exon 12,

Chen W. et al., Arch Pathol Lab Med, 103, 1687-1692, 2006
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FLT3 (FMS-like tyrosine
kinase STK1

(Stem cell kinasel)
flk2 (Fetal liver kinase?2

lokalizace 13q12

je clenem rodiny receptorovych
tyrozinovych kinaz, exprimovan na
hematopoetickych kmenovych
burikach a také na burikdch
leukemickych. Mutace dvou typi

popsany:
1) délkové v JM doméné (ITD,

interni tandemové duplikace Casti
genu) v exonu 14 (prip.15)

2) mutace v katalytické doméné
TKD, kde kodony D835 a I836
jsou kodovany nt GATATC, tvorici
restrikéni misto pro EcoRV

(FLT3/D855)

Mutace jsou detekovany u
AML s normadlnim karyotypem,

casto jsou povaZovdny za
sekundarni aberaci a nejsou
stabilni v pribéhu follow-up.

FL T3 Mutations in AML

anainn | Internal tandem duplic ation

LT T

Point mutation in activation
Loop { FLTITKDY

e A 5n835, 116836




RT-PCR detekce internich tandemovych duplikaci v exonu
12 genu FLT3 (FLT3/ITD)

R5: 5" -TGTCGAGCAGTACTCTAAACATG-3’

12R: 5" -CTTTCAGCATTTTGACGGCAACC-3", PCR produkt 456 bp
Kiyoi, H. et al., Leukemia, 11, 1447-1452, 1997




Restrikéni analyza - Detekce mutaci D835 v katalytické
doméné TKD v exonu 20 (17) genu FLT3

\
R ;n- I M Ds3S "'-.'.I
CGAGATATCATG

Eco RY
& bp |-—-15 bp
; 114 bp

B M wild Mt

mutations, we amplified exon 17 by PCR, and then digested it with the EcoRV
endonuclease (4). The amplified products of wild type were digested to 2 bands (&
bp and 46 bp) by the EcoRY. When amplified products contained D mutations,
undigested bands (114 bp) were visualized on agarose gel electrophoresis. M
indicates the molecular weight marker (Haelll digested pBR232 plasmid DMA) (B
The undigested bands were directly sequenced (C) In this sample, the first
nuclectide G of DE3AS was subsiituted with T, resulting in an Asp to Tyr amino acid
change (DE35Y).

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




MIDOSTAURIN

INCREASED

DECREASED APOPTOSIS
PROLIFERATION

Midostaurin (PKC412A), N-benzoyl-staurosporine, potently inhibits protein
kinase C alpha (PKC ), VEGFR2, KIT, PDGFR and FLT3 tyrosine kinases.
Inhibuje tyrosinovou fosforylaci mutovaneé alely FLT3/ITD i TKD mutace 70




CEBPA gene

 Encodes transcriptional factor
(CCAAT/enhancer binding protein
alpha) playing crucial role in myeloid
differentiation

» Loss of CEBPA function leads to

blocking of granulocytic differentiation
of AML

confers favorable
prognosis for patients with CN-AML




HRM pre-amplification

PP1F / PP1IR <

> PP2F / PP2R
CEBPA gene
C3

<
<

»
»

* Four independent real-time PCRs performed in volume each,
selectively amplifying CEBPA gene within four overlapping
fragments (PCR products C1-C4)

Reaction mixture C1-C4

* 5ul SensiMix HRM (Quantace, UK)
 0.4ul EvaGreen Dye (Quantace, UK)
« 2x0.8ul specific primers (10uM)?

« 2ul distilled water

» 1ul DNA template

1CEBPA primers (Pabst T. et al., Nature genetics 2001, Vol. 27, 263-270)

72




High Resolution Melt Analysis

Real-time program t

« 95°C/10min
* 950C/155s —— pre-amplification
» 65°C/40s > X35
e 72°C/20s —— v
e 53°C/1min

» 87°C/90s

e rising 0.1°C to 97°C/2s I

high resolution
melting




results

 poorly performed assays must be omitted

* runs with low reproducibility of melting
curves must not be included in analysis

* particular wild type sample is set as a
reference

* normalized melting graphs and difference
graphs are used to distinguish between
mutation and wild type samples




Post HRM seguencing

* purification of C1-C4 products

* cycling sequencing reaction

» final purification

* ABI Prism 310 Genetic Analyzer




Myeloproliferative Neoplasms

Chronic myelogenous leukaemia BCR-ABL positive
Chronic neutrophilic leukaemia

Polycythaemia vera

Primary myelofibrosis

Essential thrombocythaemia

Chronic eosinophilic leukaemia

Mastocytosis




Inactive JAK2




2005 obdobi objevu mutaci JAKZ2 genu -

pracovisté D. Gary Gilliland (Boston), William Vainchenker (INSERM), Radek
Skoda (Basel), Anthony Green (Cambridge) JAK2V617F (exon 14)

2006 Gary Gilliland skupina somatické mutace (exon 10) MPLW515L a MPLW515K u
JAK2N617F negativnich 5% PMF (primdrnich myelofibréz) a 1% ET

2007 A. Green dal$i 4 mutace v JAK2 genu (exon 12, delece, inzerce)

Clarifications on the precise pathogenetic role of these mutations as well as their
importance as targets for small molecule therapy .




Award winners

25™ September 2008: Casino Restaurants

Bern As the chairperson of the five-member jury, professor Andreas
Tobler, M.D., Berne, past president of the Swiss Society for
Hematology, presents the HEMATOLOGICAL MALIGNANCIES AWARD
2008 carrying a value of CHF 100.000 to professor of biomedicine Radek
Skoda, M.D., Basel. The award was assigned to professor Skoda for a
study on the pathogenesis of myeloproliferative disorders entitled “Ratio
of mutant JAK2-V617F to wild-type Jak2 determines the MPD
phenotypes in transgenic mice”! and published by his research team of

Experimental Hematology.




A
Inactive JAK2

Inhibition of the JH1
domain kinase
acitivity by the JH2
domain

B
Activated JAK 2

Ligand occupies the
receptor, JAK2
conformation changes., pot inhibit the JH1

and JH2 no longer
inhibits JH1

C
Active JAK?Z

JH2 domain with the
V617 mutation does

kinase activity

The domains of JAK2
illustrating binding to the
receptor and changes
consequent to receptor
binding and mutation in the
JH2 domain. The V617F
mutation of the JH2 domain
of JAK2 results in constitutive
kinase activation. Panel A:
When no ligand in bound to the
EPO, TPO, G-CSF or GM-CSF
receptors, the kinase activity of
the JH1 domain is inhibited by
the JH2 domain and JAK2 is
inactive. Panel B: When EPO
binding to it receptor, the two
strands of the receptor come
closer together, JAK2 changes
conformation, the JH1 kinase
activity in no longer inhibited
by JH2. Panel C: The JAK2
V617F mutation prevents JH2
from inhibiting JH1 and the
kinase is active even when no
ligand is bound by the receptor.

Bennett and Stroncek Journal of
Translational Medicine 2006
4:41 doi:10.1186/1479-5876-
4-41




JAKZ2 mutation
site identification

substituce 1849 G>T, exon 14, zaména valinu za fenylalanin v
kodonu 617 (V617F)

JAK2 exon 14
codon 617

5 - TTTGGTTTTAAATTATGGAGTATGTGTCTGTGGAGACGAG - 3’
L VvV L N Y G V C V|C G D E

mut-JAK2 exon 14

5 - TTTGGTTTTAAATTATGGAGTATGT TTCTGTGGAGACGAG - 8’
L vV L N Y G V C C G D E

TCTTTCTTTGAAGCAGCAAGTATGATGAGCAAGCTTTCTCACAAGCATTTGGTTTTAAAT
TATGGAGTATGTGTCTGTGGAGACGAGA 81




Gen JAKZ2 (9p24), substituce 1849 G>T, exon 14, zaména valinu za
fenylalanin v kodonu 617 (V617F)

u95% pacnen‘ru s PV (z toho cca 33% je homozygotnich v disledku LOH
pri mitotickém crossing-overu) (Pardanani 2008, Leukemia)

u 50% pacientl s ET a PMF (homozygotni stav je u téchto pacienti
vzacny)

vzdcné se mutace muze vyskytnout u pacuen’ru s MDS (5%) nebo s CMML
(chronic myelomonocytic leukemia) (3%) i u jinych malignit myeloidni
rady-RARS-T (ringed sideroblasts associated with marked
thrombocytosis), JMML (juvenile myelomonocytic leukemia), aCML
(atypical CML), de novo AML

potvrzen i soubezny vyskyT V617F mutace s BCR-ABL mutaci, pricemz
vysledny fenotyp zavisi na tom, ktery bunéény klon ziska prevahu
(Hussein et al. 2008, Leukemla)

nékteri autori uvadi vyskyt V617F mutace i u zdravych Jedmcu (Sidon
et al. 2006, Leukemia), nebo u ndhodné vybranych pacientl s jinym nez
hema’rologlckym onemochénim (Xu et al. 2007, Blood).

pacient mlze nést V617F mutaci nekolik let pFedtim, nez se u nej vyvine
myeloproliferativni onemocnéni (Bellanné-Chantelot et al. 2008,
Leukemia)




Detekce mutace V617F JAK-2

Me'roda alelické diskriminace pro JAK2V617F

separace granulocyti z PB

izolace gDNA

RQ - PCR s vyuzitim fluorescencné znacenych LNA
modifikovanych hybridiza¢nich sond (Locked Nucleic Acids)

vyznacuji se 100% alelickou diskriminaci obou genotypl
citlivost detekujici 10% primés granulocytt nesoucich mutantni

alelu na pozadi zdravé populace
fluorescenéni znaceni FAM pro sondu s WT sekvenci a JOE pro

sondu s MUT sekvenci

(Pekova, S. et al., Blood, 108, No 11, 313B, 2006
Veselovska et al. Leukemia Research, 32: 369, 2008)




Alelicka diskriminace pro detekci JAK2V617F

CTGAAAGTAGGAGAAAGT GCATCTTTAT TATGGCAGAGAGAAT TTTCT GAACTATTTATG
GACAACAGT CAAACAACAATTCTTTGTACTTTTTTTTTTCCTTAGTCTTTCTTTGAAGCA
GCAAGTATGATGAGCAAGCTTTCTCACAAGCATTTGGTTTTAAATTAT GGAGT ATGTTTC

TTTGTTTATATAGAAAATTCAGT TT CAGGATCACAGCTAGGT GTCAGT GT AAACTATAAT

TTAACAGGAGTTAAGTATTTTT GAAACT GAAAACACT GTAGGACTATTCAGTTATATCTT

primer F: 5" - GAAGCAGCAAGTATGATGAGCAA - 3
primer R: 5" - ACTGACACCTAGCTGTGATCC - 3°

JAK2 »* LNA sonda: FAM - tcCacAgaCaCatAc - BHQ1
JAK2V617F LNA sonda: HEX - ctcCacAgaAacAtaCtc - BHQ1




RQ - PCR analyza

Morm. Fluaro.

Cyeling & FAMSybr - Mo Markers
Cycling & JCE - Circles

Pacient - wi

Threshald

. Fluoro.

Cycling & FAMSyhr - Mo Markers
Cycling & JCE - Circles

Pacient -
hetierozygot:

Threshold

. Fluaro.

Cryeling & FASyhr - Mo Markers
Cyeling &.JOE - Circles

Pacient - muf.
homozygort

Threshald




A co dal?

Nové léky na bazi TK inhibitord prvni,
druhé a dalSi .. a dalsi.. a dalsi
generace

Automatizace extrakce DNA/RNA

Robotizace michani reakénich smesi
PCR a titrace standardni DNA

Automatizace PCR vysetreni pacienta
na bdzi kartridge nebo Cipu




Anti-hetero-
dimerization
antibody

|

Hetero-
dimerization

Nature Reviews | Cancer

INCREASED

DECREASED APOPTOSIS

PROLIFERATION

DECREASED

ANGIOGENESIS

Vascular T M
endothelial X A membrare

cell membrane

APOPTOSIS
CELL-CYCLE ARREST




A. RNA Isolation

Sample A Sample B

)
2

B. ¢cDNA Generation
C. Labeling of Probe

Reverse Transcriptase

Ll el

hd

¢

-

D. Hybridization

to Array
—

E. Imaging

. Sample A > B

) SampleB=>A

Sample A=R

AGACKTCATC TTTACGTGCT
COGCGAOGAC TOGOCATTCA
CEUGOGCANG GTGOGARTRG
TATATICTGE CTATAGOGAT
TOCCCCTAAT GGGTACCTOG

GTCTGOGCAC FROGGTOTR:
GACACGEITT TAAMICTCTE
TEEETTGECCC TEOCACCATT
AOCTCAETCC TTOGGSTTGA
CTCGOGOGCA AAGTHTTGOR

GACTACTTAT CTTGAGCTCA
TOETOGOGAL GAMGTCARAT
TOGATROCTC TGTETCAGDS




..objevuji se nové pristupy v monitorovani
choroby.

Genomic analysis
(elassilication and response)

£ I

Imatinib- IR Imatinib-
responsive unresponsive

l

l

Imatinib Transplant
“Hi-risk"of relapse

MEID monitoring

Beor-abl

89

Goldman, J. et al.: Evolution of Management of CML, Tenth International Congress on Hematologic Malignancies




CLL

Oligonukleotidové DNA Cipy pro
stanoveni exprese > 19.000 gen

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

COBLL1
SSBP2
PPP1RSA
FADS3
LILEB3
LILRB2
TPS3111
CD72

MEST
SEC11L3
PHEX

PLD1
LOC400451
GLCCIL
GHAZ

LPL

DPYD
PRICKLEL
DFNAS
CRY1
ITH1
THFRSF LA

LymfoChip

Oligonukleotidové DNA Cipy s
15.000 sondami pro 4.000 genu
Az 8 pacientll na jednom Cipu

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

| ' |IIIII:IlIII :III II HEn




Teorie zustane
pouhou teorii,

pokud
neprikrocime k
cinu.




