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Genetika nadoru

Nador je genetické onemocnéni, které vznika

jako dusledek kumulace rady genetickych zmén

V CR je diagnostikovdno roéné vice jak 90 tis. novych nddort

(UZIS: V roce 2015 bylo do Ndrodniho onkologického registru CR (NOR) nové nahldseno celkem 94 462 pfipadii zhoubnych novotvari (ZN) a novotvar(
in situ (dg. CO0—C97 a DO0-D09 dle MKN-10), z toho 48 666 pripadi u muziu a 45 796 pripadi u Zen.)

Novotvary mizni a krvetvarné tkané v €eské republice

2010

2011

2012

2013

2014

2015

2016

Incidence 4341 4345 4374 4410 4513 4661 4410
Mortalita 1965 2082 1972 1931 1934 1900 2068
Prevalence 26 405 27 597 28 847 30 055 31354 32746 33793
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Zdroj: Narodni onkologicky registr, UZIS R

Celkova incidence hematologickych malignit priiesahla v letech
2015-2016 hodnotu 4400 prilipadul] roclinell, prili
dlouhodobe!] stabilnim prullmelIrnem roclnim rullstu +0,8 %.
Mortalita recentnel] mirnel] klesa (roclinel] —0,2 %) a dosahuje
hodnoty priliblizlInel1 2000 umrti rocCne[]. Dullsledkem
odlis(Ineho trendu ve vyvoji incidence a mortality je prudce
rostouci prevalence te[lchto onemocnelni, ktera v letech 2015—
2016 dosahla hodnoty téme(Ir] 34 000 osob a roclInel]
prullmelirnel] roste o +4,1 %.

Dusek et al, Transfuze a hematol.dnes, zafi 2018




Nadorova cytogenomika

Charakteristickou vlastnosti nadorovych bunék jsou
chromosomové zmény : pocetni zmény chromosomu
strukturni zmény chromosom?
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Historie cytogenetiky

Cytogenetics is the study of the structure and properties of chromosomes, their behaviour during somatic cell
division during growth and development (mitosis), and germ cell division during reproduction (meiosis), as well
as their influence on phenotype. Cytogenetics also includes the study of factors that cause chromosomal changes

Hare &Singh1979

Albert Levan 1905-1998

The Normal Human Chromosome Complement
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Historie nadorové cytogenetiky

Philadelphia chromosome (Ph1)

Peter Nowell & David Hungerford q‘\h\ - /7

Science 1960,132:1497




Historie nadorové cytogenetiky

Philadelphia chromosome (Ph1)
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Dr. Rowley received the Lasker Award, given for distinguished contributions to medical science; the National Medal of Science fror
President Bill Clinton; and the Presidential Medal of Freedom from President Obama, among many other honors (1925-2013)




Nadorova cytogenetika

Zkouma ziskané chromosomoveé zmeény

nadorovych bunéek Bt 1N AP
20 f i .:,.' :’!,t’ 5

Hodnoti pocetni a strukturni zmény R =N g

chromosomu P APLE

Ny i:? ;
Zakladni metoda — G-pruhovaci technika &N
(rozliSeni kolem 3-5Mb)

V jednom vysetreni analyzuje cely genom




Nadorova cytogenomika - metody
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Konvencni cytogenetika

Interphase

Daughter cells \ h‘. »® \ }i‘
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\ M} Prophase
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Anaphase

The cell "double checks” the /
duplicated chromosomes for /
error, maklng any needed
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= HYPOTONIZACE
0,075M KCI

COLCEMIDE BLOKUIJE MITOZY V METAFAZI @

PRIPRAVA PREPARATU FIXACE ROZTOKEM
KAPANIM BB SUSPENZE K YS.OCTOVE A METANOLU v poméru
NA SKLO

M —> 13
BARVENI A HODNOCENI
V MIKROSKOPU
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# « MetaSystems -

Klasicka cytogenetika - karyotyp
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Cytogenetické vysetreni
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G-banding; rozliseni 5-10Mb, napf. chr 8 : 146Mb; ~500 gent,cMYC ~600kb,

ECA- - EUROPEAN CYTOGENETILISTS ASSOCIATION NEWSLETTER No3t Janvary 283 In the first instance, banding analysis must be undertaken and, if an abnormal
Guidelines and Quality Assurance karyotype is found, a minimum of five abnormal metaphases must be fully

for Acquired Cytogenetics analysed with a further five clonal metaphases counted and scored for
additional structural changes if available. In the event of anormal karyotype 20
metaphases must be examined with at least ten fully analysed and the
remainder counted and scored for structural abnormalities before the issue of
a normal report. If 20 metaphases cannot be examined the normal report must
be qualified (see section 5 on reporting).

A common European framework for quality assessment
for banded chromosome studies and molecular cytogenetic investigations

of acquired abnormalities.
E.CA. Parmanent Worki ytogeneti i . ; ; .
€A Permanent Working Group for Cytogenetics and Sodiety Cytogenetics and molecular genetics European recommendations and quality assurance for
Authors: . . .
R‘os ;Irsastings, Rod Howell, David Betts, Sarah Porter, Claudia Haferlach, CVtOgenomIC analVSIS Of haematOIOglcal neoplaSmS.

Nicole Dastugue, Isabelle Radford-Weiss, H.Berna Beverloo, Annet Simons,
Clemens Mellink, Simone Snijder, Eva van den Berg-de Ruiter, Jacqueline Schoumans,
Blanca Espinet, Reiner Siebert, Jerome Couturier, Alain Berheim, Francesc Solé, RaCk et a I Le u ke m ia (2019) 3 3 . 185 1_1867

Isabelle Luquet, Sabine Stioui, Simona Cavani.




Molekularni cytogenetika

Denaturace ° . -
Metody zalozené na fluorescencni

in situ hybridizaci (FISH) vytvari
m spojeni mezi metodami molekularni
genetiky a klasické cytogenetiky

® Metody vyuZivajici zakladni vlastnosti

Hybridizace jednoretézcové DNA vzajemneé se

LLLLLLLLL. vazat na zakladé komplementarity

bazi




Typy sond
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Z2d4 color karyotypimng fryeboanafzafiorr and defectiorn KT

Mnohobarevna fluorescencn
(mFISH)

J o

| in situ hybridizace

Mnohobarevna fluorescencni in situ hybridizace (M-FISH) je molekularné
cytogeneticka metoda zalozena na hybridizaci 24 fluorescencné znacenych
celochromosomovych sond, které dovoluji soucasné obarveni vSech
chromosomovych para odliSnymi barvami.
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Mband FISH

e Kombinuje paintingové
proby specifické pro danou
oblast chromosomu

e Sondy pripravené
mikrodisekci
chromosomovych oblasti

e Pruhovani pokryva cely
chromosom

10 0B

Prevzato |.Chudoba




~ Array CGH -
- komparativni genomova hybridizace

Nadorova DNA je
hybridizovana
spolecné s kontrolni
DNA k
hybridizacnimu sklu,
na kterém jsou
fragmenty genomické
“«— 111—»p DNA/oligonukleotidy

deletion amplification




arrayCGH/SNPs array

A

CGH-A
« BAC CGH-A
« Oligo CGH-A

Test DNA Reference
(tumor) Control DNA

Differential
Labeling Cy5
7606 o008 BAC probes or
Array 6000 G050 Oligo probes
error
‘Ir
Spectral
Imbalance
‘; A
| |
| gain loss |

Copy number imbalance

Rozliseni aCGH/SNPs ~400kb (25—-85-mer oligonucleotides)

B

SNP-A
« Combined CN/SNP-A

Test DNA
(tumor)
/ P gl Oligo probes of SNP alleles
Models
AR BB AB Null model
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Genotyping calls

Genotype
Intensity— copy number

GeneChip 6.0 (906 600 SNP sequences a 900 000 nonpolymorphic oligonu<

an average spacing of 0.7 Kb, tj 700bp).
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Cytogenetics
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Geneticke zmeény u hematologickych
malignit

90-95% nemocnych s chronickou myeloidni leukémii (CML)
60-80% nemocnych s akutni myeloidni leukémii (AML)
60% nemocnych s myelodysplastickym syndromem (MDS)

50-80% nemocnych s chronickou lymfocytarni leukémii (CLL)
70-90% nemocnych s akutni lymfoblastickou leukémii (ALL)
60-90% nemocnych s nehodgkinskym lymfomem (NHL)

90% nemocnych s mnohocetnym myelomem (MM)




Cytogenetika v hematologii

1.Diagnosa
2.Prognosa

3.Lécebné rozhodovani




Filadelfsky chromosom (Ph)

Prvni specificka chromosomova zména u nadoru cloveka
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Pfevzato: www.jaypeedigital.com
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Cytogenetika

Diagndza

90-95% Ph chromosom vysledek
translokace t(9;22)(g34;q921)

Progndza

Pridatné chromosomové zmény

Diagnosa CHF: ~12%
Akcelerovana faze: ~30%
Blastickd zvrat : ~70%

CML
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Pridatné chromosomové zmény u CML

“major’ route zmeény

+8
+der(22)t(9:22)
+19
i(17)(q10)

“‘minor’ route zmény

Aberace | Frekvence
%
+3 38
+Ph 30
I(17q) 20
+19 13
-Y 3
+21 7
+17 5
-7 5
t(3;21) 2
Komple 1
XN

zmeny

+17, + 21
-Y, -7, 17

£(3:21)

t(4:6), t(2;16), t(1:21)

Mitelman ,Leuk Lymphoma 1993

Prognosa

Relativhé dobra:
+8,+Ph,-Y

Relativhe spatna:
1(17)

Aberace 3926.3
-//del7q

Wang et al, Blood 201¢F
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Glivec (Imatinib)







ELN sledovani MRN CML cytogenetika

Type of Response Definition
CHR Complete Hematologic Response Normal differential, WBC & platelets < ULN
MCyR Major cytogenetic Response 0-35% Ph+marrow metaphases
CCyR Complete Cytogenetic Response 0% Ph+marrow metaphases
MMR Major Molecular Response BCR-ABL/ABL £ 0.1% (International Scale)
MR40 BCR-ABL/ABL < 0.001% (IS) “4-log reduction”
MR4-> BCR-ABL/ABL £ 0.003% (IS) “4.5-log reduction”

Undetectable BCR-ABL (test of sensitivity 24.5

CMR Complete Molecular Response
logs)




CML — v dobé lécby inhibitory

Approbatlon
Generation

Imatinib 2003 2001

Nilotinib 2008

Dasatinib

NIL and DAS have significantly increased apoptosis more than IM by involving both intracellular calcium signaling as well as
oxidative stress.

-




WHO Classification

Cytogenetika soucasti diagnostiky a klasifikace rady
hematologickych malignit

= Cytogenetika je soucasti WHO klasifikace AML

= Spolecné s cytomorfologii stratifikuje nemocné s MDS a
MPN

= Je soucasti prognostické stratifikace u CLL

= Klasifikace lymfomu - histologie, cytogenetika a FISH
potvrzuji klasifikacni zarazeni

= Je soucasti prognostickeé stratifikace u MM




WHO klasifikace AML

The 2016 revision to the World Health Organization classification of
myeloid neoplasms and acute leukemia

Daniel A. Arber," Attilio Orazi,? Robert Hasserjian,® Jirgen Thiele,* Michael J. Borowitz,® Michelle M. Le Beau,®

Clara D. Bloomfield,” Mario Cazzola,® and James W. Vardiman®

Acute myeloid leukemia (AML) and related neoplasms
AML with recurrent genetic abnormalities
AML with t(8;21)(q22;922.1); RUNX1-RUNX1T1
AML with inv(16)(p13.1g22) or t(16;16)(p13.1;q22); CBFB-MYH11
APL with PML-RARA
AML with t(9;11)(p21.3;923.3); MLLT3-KMT2A
AML with t(6;9)(p23;q34.1); DEK-NUP214
AML with inv(3)(g21.3g26.2) or 1(3,;3)(q21.3;q26.2); GATA2, MECOM
AML (megakaryoblastic) with #(1;22)(p13.3;913.3);RBM15-MKL1
Provisional entity: AML with BCR-ABL1
AML with mutated NPM1
AML with biallelic mutations of CEBPA
Provisional entity: AML with mutated RUNX1
AML with myelodysplasia-related changes
Therapy-related myeloid neoplasms
AML, NOS
AML with minimal differentiation
AML without maturation
AML with maturation
Acute myelomonocytic leukemia
Acute monoblastic/monoeytic leukemia
Pure erythroid leukemia
Acute megakaryoblastic leukemia
Acute basophilic leukemia
Acute panmyelosis with myelofibrosis
Myeloid sarcoma
Myeloid proliferations related to Down syndrome
Transient abnormal myelopoiesis (TAM)
Myeloid leukemia associated with Down syndrome

WHO myeloid neoplasm and acute leukemia classification

Blastic plasmacytoid dendritic cell neoplasm
Acute leukemias of ambiguous lineage
Acute undifferentiated leukemia
Mixed phenotype acute leukemia (MPAL) with t(9:22)(q34.1;q11.2); BCR-ABL1
MPAL with t(v;11923.3); KMT2A rearranged
MPAL, B/myeloid, NOS
MPAL, T/myeloid, NOS
B-lymphoblastic leukemia/lymphoma
B-lymphoblastic leukemialymphoma, NOS
B-lymphoblastic leukemialymphoma with recurrent genetic abnormalities
B-lymphoblastic leukemialymphoma with t(9;22)(g34.1;q11.2);BCR-ABL1
B-lymphoblastic leukemialymphoma with t(v;11g23.3); KMT2A rearranged
B-lymphoblastic leukemialymphoma with t(12;21)(p13.2;q22.1); ETVE-RUNX1
B-lymphoblastic leukemialymphoma with hyperdiploidy
B-lymphoblastic leukemialymphoma with hypodiploidy
B-lymphoblastic leukemiadlymphoma with t(5;14)(q31.1;932.3) IL3-IGH
B-lymphoblastic leukemialymphoma with t(1;19)(q23;p13.3); TCF3-PBX1
Provisional entity: B-lymphoblastic leukemia/lymphoma, BCR-ABL 1-like
Provisional entity: B-lymphoblastic leukemia/lymphoma with iAMP21
T-lymphoblastic leukemia/lymphoma
Provisional entity: Early T-cell precursor lymphoblastic leukemia
Provisional entity: Natural killer (NK) cell lymphoblastic leukemia/lymphoma




WHO prognosticka stratifikace AML

2017 ELN AML Recommendations Page 47 of 55

Table 5. 2017 European LeukemiaNet risk stratification by genetics®

Risk Category® Genetic Abnormality

Favorable 1(8;21)(q22;922.1); RUNX1-RUNX1T1
inv(16)(p13.1922) or t(16;16)(p13.1;922); CBFB-MYH11
Mutated NPM1 without FLT3-ITD or with FLT3-ITD'"*®
Biallelic mutated CEBPA

Intermediate Mutated NPM1 and FLT3-ITD™"?
Wild type NPM1 without FLT3-ITD or with FLT3-ITD"*® (w/o adverse-
risk genetic lesions)

Cytogenetic abnormalities not classified as favorable or adverse

Adverse 1(6;9)(p23;934.1); DEK-NUP214
t(v;11923.3); KMT2A rearranged
1(9;22)(q34.1;911.2); BCR-ABL1
inv(3)(q21.3926.2) or 1(3;3)(q21.3;926.2); GATA2,MECOM(EVI1)
-5 or del(5q); -7; -17/abn(17p)
Complex karyotype,® monosomal karyotype'
Wild type NPM1 and FLT3-ITD"9"®
Mutated RUNX1°
Mutated ASXL1°
Mutated TP53"

Frequencies, response rates and outcome measures should be reported by risk category, and, if sufficient numbers are
available, by specific genetic lesions indicated.

Prognostic impact of a marker is treatment-dependent and may change with new therapies.

Low, low allelic ratio (<0.5); high, high allelic ratio (>0.5); semi-quantitative assessment of FLT3-ITD allelic ratio (using DNA
fragment analysis) is determined as ratio of the area under the curve (AUC) “FLT3-ITD” divided by AUC “FLT3-wild type”;
recent studies indicate that acute myeloid leukemia with NPM1 mutation and FLT3-ITD low allelic ratio may also have a
5r(r;%re favorable prognosis and patients should not routinely be assigned to allogeneic hematopoietic-cell transplantation.*”

The presence of 1(9;11)(p21.3;923.3) takes precedence over rare, concurrent adverse-risk gene mutations.

Three or more unrelated chromosome abnormalities in the absence of one of the World Health Organization-designated
recurring translocations or inversions, i.e., t(8;21), inv(16) or t(16;16), t(9;11), t(v;11)(v;q23.3), 1(6;9), inv(3) or (3;3); AML
with BCR-ABL1.

Defined by the presence of one single monosomy (excluding loss of X or Y) in association with at least one additional
monosomy or structural chromosome abnormality (excluding core-binding factor AML).""®

S These markers should not be used as an adverse prognostic marker if they co-occur with favorable-risk AML subtypes.
TP53 mutations are significantly associated with AML with complex and monosomal karyotype 2766




% alive

Stratifikace podle cytogenetickych nalezu

$15 117) (n=607)

8;21) (n=421)

inv(1 6);’t(16 16) (n=284)
t(9;11) (n= 61)

t(6;9) (n=42)

MRC/NCRI AML Trials: Overall Survival mv( 3/: 3;3) (n_69)
Ages 16-59 ———— 1(9;22) (n=44")
— C()éhse)r(tﬁ 3? c512)3) (n=60%)
t n=
100 - e _5/del(5q) (n=258")
‘ -7/del(7q) (n=336")
AML with other MDS-related (n=343"")
81%
75 -
..-—-__\___‘_‘_‘_ 61%
50 o
| 39%
25 - 4
—=11% -
8%
: . . . . ' 3
0 1 2 3 4 5 6 7 8 9 10, o

Years from entry

Grimwade D et al. Blood 2010;116:354-365




APL t(15;17)(q22;912) / PML-RARA

15/17 TRANSLOCATION, A CONSISTENT
CHROMOSOMAL CHANGE IN ACUTE
PROMYELOCYTIC LEUKAEMIA

SiR,—We have described a similar chromosomal abnor-
mality in two patients with acute promyelocytic leuksemia

Department of Medicine,

Franklin McLean Memorial JANE'!' D. RowLEY
Research Institure, Ha M. Go

University of Chiczgo, RVEY H. LIOLOMB

Chicago, lllinais 60637, US.A, CHARLOTTE DOUGHERTY

ah i

t(15;17)(922;912)

PML-RARA

Janet D Rowley et al. Lancet 1977
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AKUTNI LYMFOBLASTICKA LEUKEMIE (ALL)

ALL —heterogenni onemocneni s monoklonalni proliferaci a
expanzi nezralych lymfoidnich bunék v KD, PK
a dalSich organech

Cytogenetika ma prognosticky vyznam

Diagnosticky vyznam - imunofenotyp

TABLE 2: WHO 2008 classification of acute lymphoblastic leukemia (ALL)

Precursor lymphold neoplasms

B-cell lymphoblastic leukemla/lymphoma; not otherwlse specified

B-cell lymphoblastic leukomila/Iymphoma with recurrent genotlc abnormalities
B-cell lymphoblastic leukemla/lynphoma with ({9 22g34;q011.2); BCR-ABL 1
B-call lymphotdastic leckemia/lymphoma with tlv; L1g23); MLL rearranged
B-cell iymphoblasiic levkemiay/ ymphoma with ((12:210p13:022);
TEL-AMLI (ETWERUNX1)
B-call lymphobilastic leukemia/ lynphoma with hyperploidy
Bl Iymphioblastic levkemia ymahoma sith yvpoploicy {vpodiplobd ALL)
B-cell iymphoblastic leukemia/ lymphoma with (5:14)q31:032); L3-1GH
B-cell iymphoblastic levkemia/ymphoma with (1:19)g23:p13.3)
E2A-PAX1 (TCFIPBX1)

T-coll lymphoblastic leukemia,/lymphoma

WHO = Workd Health Oegaseralion

Swentlow SH, Campo E, Hams NL, ot ol {eds ) WHO classslieation of tumours of Baamatopoistic and krmphaosd
tissoes. Lyon, France: ARG Peess; 109-138, 2009,




Doporuceni pro vysetrovani détskych BCP ALL

Cytogenetika

FISH

CHILDREN & ADOLESCENTS

1AMP21
Low hypodiploidy

® Near haploidy

® t(17;19)TCF3-HLF
1(9;22)/BCR-ABLT
ML translocations

High risk

B-other ALL

Intermediate

v

B-other ALL

»

risk
* |GH translocations

1(1;19)/TCF3-PBX1

* High hypeidiploidy

Good risk

t(12;21)ETVE-RUNXT

Moorman, Haematologica 2016

»

KMT2A(MLL)
BCR/ABL1
TCF3/HLF
iAMP —RUNX1
CEP7/8

CRLF2
9p21/JAK2

ABL2 (1925.2)
PAX5 (9p13.2)

IGH
TCF3/PBX1 (UNS)

ETV6/RUNX1
CEP X/10
CEP 7/8




Myelodysplasticky syndrom (MDS)

WHO klasifikace

=Refractory cytopenia with unilineage dysplasia (RCUD)
=Refractory anemia with ringed sideroblasts (RARS)
=Refractory cytopenia with multilineage dysplasia (RCMD)
=Refractory anemia with excess blasts-1 (RAEB-1)
=Refractory anemia with excess blasts-2 (RAEB-2)
=Myelodysplastic syndrome, unclassified (MDS-U)
=*Myelodysplastic syndrome associated with isolated del(5q)

Klinicka heterogenita MDS je odrazem heterogenity
ziskanych somatickych genetickych zmeén

Chromosomové zmeény u MDS

o de novo MDS 40-60%
0 t-MDS nebo sekundarni MDS 90%




Prognosticka stratifikace MDS

Very good
n=80(2.9%)

Good

n=1844 (65 9%)

Single:
del(11q)
-Y

der(1.7)

‘Median 0S

60.8 months
HR

0.47(0.3-0.7)

Schanz et al, 2012

oy

rrSinIe:
Normal

Intermediate
n=578 (20.7%)

Double:
Double incl.

p
Single:
7T

+8
Iso(17q)
+19

+21

Any other
Ind. clones

del(5q)

Median OS$
48.5 months
HR (Ref.)
1.00(0.8-1.3)

\

Double;

any other
double

Median OS

25.0 months
HR

159(14-19)

Poor Very Poor
n=101(3.6%) n=196 (7.0%)
) l
rSingIe: h Complex:
k= der(3)(q21)/ >t?)> "
der(3)(a26 abnormalities
i (3)(q26) |
Double: |
k= Double incl.
CTﬂq- /
5
Complex:
-3
Lat:mormalities |
MedianOS MedianOS
15.0 months 5.7 months
HR HR
2.83(2.2-3.7) 4.37(3.5-55)




5g- SYNDROM

46,XX,del(5)(q31)

10 % nemocnych
= dobra prognoza

o @ e o (SI6%promesedoaul
2 3 4 5 X = intersticialni delece, 5q31,
5932-5g33
s¢ 82 83 &% & &8 = Cilena lécba: Ienalid.ornid
7 8 9 10 11 12 azacyt|d|n
g4 8@ #8 88  as . L . v
14 15 16 17 18 Lenalldomld - |mun|mOdU|acn|
- A |atka
28 2 2 Y i Azacytidin (vidaza)- hypometylace
DNA




CYTOGENETIKA CLL

Prognosticky vyznam chromosomovych zmén u CLL

Dohner H, Stilgenbauer S, Benner A, Leupolt E, Krober A,
Bullinger L, Dohner K, Bentz M, Lichter P: Genomic
aberrations and survival in chronic lymphocytic

leukemia.
CLL and genetic abnormalities:

N Engl J Med 2000; 343:1910-1916. Probability of survival

)
3
2
5~
0 X
u’v
2
<
2
=
©
o

N
o

1
17p (p53) Normal

| deletion

o

Dohner et al. N Engl J Med




Chronicka lymfocytarni leukemie (CLL)

Mutacni a cytogeneticky model

del13q14
NVOTCH1 M

| ~ v,
. : Al A‘ =~/ F3B1 M
/ v échs M
del11922-q2 / j\\ “MyD8s M
del7p13 \ "BIRC3 del

Rossi et al. Blood 2013

Cumulative probability of OS (%)

1.0

0.8

0.6

0.4

0.2

0.0

== Matched general popul.
= del13q14

L [ Normal/+12

NOTCH1 M/SF3B1 M/
del11922-923

= TP53DIS/BIRC3DIS




CLL — prognosticka a |écebna stratifikace

; Associated : . :
Category : c es
egorn senatic Bty Therapeutic stratepies
del(17p)* ITP53 53-independent drugs,
Very hieh risk mutation BTK ]I't]'l.lb]'[{'ll’s.
3 and/or allogeneic stem cell
BIRC3 mutation transplantation

del(11q)" JATM
mulation
High risk and/or FCR
NOTCHI mutation
and/or
SF3BI mutation
Trisomy 12
Intermediate risk Normal karyotype  Not recommended
and FISH

Low risk Isolated dei(13g)” Not recommended

Puiggros et al, BMRI 2014




Nehodgkinské lymfomy - NHL

= Maligni lymfomy jsou heterogenni skupina nador( lymfatické tkané
= Vznikaji na zakladé genetickych zmén v plvodné normalnich bunkach
= Klasifikace lymfomu- histopatologie - WHO klasifikace lymfomut 2008

Folikularni lymfom (FL)

indolentni B bunécny lymfom
~20 % vsech lymfom
heterogenni klinicky pribéh , os nékolik rok( az 20 let

90% nemocnych ma translokaci t(14;18)(g32;921)

Cytogenetika a FISH potvrzuji klasifikaCni zarazeni

MALT; 8%

| Follicular; 22%

Marginal zone;3%-,

CLLtype; 7%

- . FOthers;E%
Mantle Cell, 6% , \

- Anaplasticlarge

S

T/null-cell: 2%

Peripheral T cell;

7h

DLBCL; 31%/ Burk’tt/BurkiQA”giObmﬁC/

3%

“ AN
\&Q agl 14t (14,18)

1
-~

18

Fuze IGH/BCL2

angiocentric; 3%

Lymphoblastic; 2%




MCL (mantle cell lymphoma)
lymfom plastovych bunék

Agresivni onemocnéni (OS 3-5 let)

~ 6 % vsech NHL
Diagnostika:
Morfologie
Imunohistochemie
Imunofenotypizace
Genetika:

= cytogenetika
= FISH

MALT; 8% Follicular; 22%

Marginal zone; 3%

CLLtype; 7% S /Others; 6%

Mantle Cell, 6% ¥

 Anaplasticlarge
T/null-cell; 2%

Peripheral T cell;
%

Lymphoblastic; 2%

Burkit/Burkitt e, -Angioblestic
% angiocentric; 3%

DLBCL; 31%./

= molekularni genetika - PCR




MCL (mantle cell lymphoma)

lymfom plastovych bunék
¢ Konvencmcvtogenetika
 FISH
dual color dual fusion probes
t(11;14)
’ IIH;’I'J:_ I:=li
(| T I | R e
1 2 3 4 5 X 11q13 G00 KB
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©4-7% nador( u déti a mladistvych

" incidence vzrusta s vékem

= zvysSené riziko déti s imunodeficitem (napf. AT)

= WHO klasifikace 2008

" Frekvence histologickych subtypt odliSna od dospélych

{A)
Follicular DLECL
Burkilt's ™% 20%
18% - |
_ALCL
10%

Other |

|
% Lymphoblastic
19%

(14 year

Prevzato: Hochberg et al, BJH 2008

ALCL
17%

15-19 year age group

_DIBcL
k14t




BURKITT LYMFOM (BL)

48,X,-Y,del(1)(p13pter),+der(1)del(1)(q?24g?ter)t(1;4)(g23;?97?),
+ider(1)(g11)del(1)(q?24qg?ter)t(1;4)(g23;?97?),del(6)(q?15),+7,t(8;14)(g24;932)(1.klon-56%)
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4 5 X

= L _

g8 B¢ BV 3 B4 B3 o
5 7 8 9 10 11 12
Fu *4’/ s 8 88 88
13 14 15 16 17 18
~ - L33 ee EX) ¥

19 20 21 22 Y mar

11/2011




MNOHOCETNY MYELOM

MM je B-bunécné nadorové onemocneni, charakterizované nekontrolovatelnou
proliferaci abnormalnich plasmatickych bunék v kostni dreni.

BOMNE MARROW PERIPHERAL BLOOD
Transition 1% per annum
:ll.lI-III.....ll..lll..llllIIIII.I....IIIIII.... c
Initiating Event . ., sma Cell
- Translocation . Transition 10% per annum 2 Leukaemia
- Hyperdiploidy : 1:........................: (PCL)
: : H /
Multiple
‘Mormal Bone Smouldering
[
( Mol ) S (b ( MGUS ) — Myeloma (SMM) p—— [ M{&&Tﬂ \soun TISSUES
Asymptomatic Asymptomatic Symptomatic Extramedullary
Myeloma
Accumulation of abnormalities throughout disease: CNV, SNV, methylation changes
- \Aalker B,
T _"_.-r'—'_-_'_._-_'_-_
BE-bunka = =
xtramedularni
germinalniho _| MGUS =
centra Dgeinm
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ZAVER

=Cytogenetika je nedilnou soucasti diagnostickych a prognostickych
stratifikaci hematologickych malignit

=\/ jednom vysSetreni analyzuje cely genom

=Dovoluje potvrdit klinickou diagnosu nalezem specifickych
chromosomovych zmeén

*Nenahodné rekurentni zmeény urcuji prognosu onemocnéni

=Urceni zmény dovoluje monitorovat ucinnost [éCby




