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Maligni lymfocyty - jak je rozpoznat, charakterizovat a

sledovat pomoci metod molekularni biologie

Jana Kotaskova

Sekce nadorové genomiky a lymfoproliferativnich
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Krvetvorba
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5th WHO classification

of tumors of hematopoietic and lymphoid tissues (2022)

Mature B-cell neoplasms
Pre-neoplastic and neoplastic small lymphocytic
proliferations

Monoclonal B-cell lymphocytosis
Chronic lymphocytic leukaemia/small lymphocytic lymphoma

Splenic B-cell lymphomas and leukaemias

Hairy cell leukaemia

Splenic marginal zone lymphoma

Splenic diffuse red pulp small B-cell lymphoma

Splenic B-cell lymphoma/leukaemia with prominent nucleoli

Lymphoplasmacytic lymphoma
Lymphoplasmacytic lymphoma
Marginal zone lymphoma

Extranodal marginal zone lymphoma of mucosa-associated
lymphoid tissue

Primary cutaneous marginal zone lymphoma

Nodal marginal zone lymphoma
Paediatric marginal zone lymphoma
Follicular lymphoma

In situ follicular B-cell neoplasm
Follicular lymphoma

Paediatric-type follicular lymphoma
Duodenal-type follicular lymphoma

Cutaneous follicle centre lymphoma

Primary cutaneous follicle centre lymphoma
Mantle cell lymphoma

In situ mantle cell neoplasm

Mantle cell lymphoma

Leukaemic non-nodal mantle cell lymphoma
Transformations of indolent B-cell lymphomas
Transformations of indolent B-cell lymphomas
Large B-cell lymphomas

Diffuse large B-cell lymphoma, NOS
T-cell/histiocyte-rich large B-cell lymphoma

Diffuse large B-cell lymphoma/ high grade B-cell lymphoma
with MYC and BCL2 rearrangements

ALK-positive large B-cell lymphoma

Large B-cell lymphoma with IRF4 rearrangement
High-grade B-cell lymphoma with 11q aberrations
Lymphomatoid granulomatosis

EBV-positive diffuse large B-cell lymphoma

Diffuse large B-cell lymphoma associated with chronic
inflammation

Fibrin-associated large B-cell lymphoma

Fluid overload-associated large B-cell lymphoma
Plasmablastic lymphoma
Primary large B-cell lymphoma of immune-privileged sites

Primary cutaneous diffuse large B-cell lymphoma, leg type
Intravascular large B-cell lymphoma

Primary mediastinal large B-cell lymphoma

Mediastinal grey zone lymphoma

High-grade B-cell lymphoma, NOS

Burkitt lymphoma
Burkitt lymphoma

KSHV/HHV8-associated B-cell lymphoid proliferations and
lymphomas

Primary effusion lymphoma
KSHV/HHV8-positive diffuse large B-cell lymphoma

KSHV/HHV8-positive germinotropic lymphoproliferative
disorder

Lymphoid proliferations and lymphomas associated with
immune deficiency and dysregulation

Hyperplasias arising in immune deficiency/dysregulation

Polymorphic lymphoproliferative disorders arising in immune
deficiency/dysregulation

EBV-positive mucocutaneous ulcer
Lymphomas arising in immune deficiency / dysregulation

Inborn error of immunity-associated lymphoid proliferations
and lymphomas

Hodgkin lymphoma
Classic Hodgkin lymphoma
MNodular lymphocyte predominant Hodgkin lymphoma

Allagio et al. 2021
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Prestavby genu pro imunoglobulin
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Repertoadr IG genu — biologicka
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— IGH - tézky retézec, gen na chr. 14

— IGL — lehky retézec, geny na chr. 2 a 22
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— somatické hypermutace v germinalnim centru
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Cellularity (%)
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Material pro diagnostiku hematoonkologickych
onemocnéni

* Periferni krev

* Kostni dren

* Uzlina

e Likvor

e Vypotky

* Nadorové tkané
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Klonalita IG — zakladni diagnostické vysetreni

Priitokova cytometrie Imunohistochemicky

Pomér kappa/lambda SR s AV R EEINGT o

— fyziologicky kolem 2:1

Identifikace prestavby IG
— zhodnoceni klonality lehkych i tézkych retézcl
— sekvenace prestavby

— moznost sledovani klonu u pacientt po terapii pomoci
citlivych metod (qPCR)

— IGH: Stanoveni % somatickych hypermutaci (SHM) u CLL | S D



Vznik aberaci u lymfocytu

Somatické hypermutace
— Mutace v genech mimo I1G

Izotypovy presmyk
— Vznik translokaci

Germinal centre

Dark zone Light zone

SHM CSR

Aberrant SHM

Chromosomal

(multiple oncogenes) | | translocation

Y

(Immunoglobulin-MYC,
immunoglobulin-BCL6)

|

Diffuse large B-cell
lymphoma

Burkitt lymphoma
and diffuse large

B-cell lymphoma

Physiological

Pathological



Translokace se vznikem

fuzniho genu

FISH

— Specialni , break apart”

sondy

Detekce transkriptu
— analyza RNA
— cil pro sledovani MRD

M. Nambiar et al. / Biochimica et Biophysica Acta 1786 (2008) 139-152
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Gene A
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e

BCR ABL

(a) |

Chronic Myelogenous Leukemia

Reciprocal product

N

(C] EWS

Ewing's Sarcoma

DNA binding ___
domain

ETS family

V

Y

(b)

NPM

Tyrosine Kinase

v

Anaplastic Large Cell Lymphoma

ALK

Y

ETVE NTRK3

(d) |

Breast carcinoma




Translokace vedouci k aberantni

genove expresi . .
— Promoter —_ - —— — - Enhancer —_—
Gene A Gene B
v
FISH —aie- - e -
Altered expression of Gene A Reciprocal product

Detekce translokace / \
~PNA — omon [} W] wenee — oo J—HHHHHIH-

— Rlzné varianty PCR R
NGS y (a) Bc'i n (c) Partner gene * BCLs
— Cil pro sledovani MRD Follicular Lymphoma Y Diffuse Large B-cell Lymphoma
-1l
(b) a o-MYC

Y

Burkitt's Lymphoma




Mutated in %
of samples:
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Platform (N)
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WES (29)

TS (172)

WGS (6)
WES (4)
TS (100)

WGS (4)
WES (63)
TS (149)
RNAseq (41)

WES (100) | WES (8)
RNAseq (80)| TS (109)
SNParray | RNAseq (6)
(105)

WGS (4)
WES (270)
TS (303)

WGS (30)
TS (57)

WES (203)
WGS (38)

TP53
NOTCHT1
SF3B1
ATM
MYD88
XPO1
CHD?2
POT1
SAMHD1
FBXWT
BIRC3
HISTIH1E
LRP1B
KLHLE
DDX3X
ITBKB
EGR2
KRAS
NRAS
MED12
ZMYM3
BCOR
RIPK1
CCND1
MLL2
WHSC1
DCP1D
TRMPG
MEF28B
NOTCHZ2
SP140
CREBBP
KDM2B
EZHZ
TNFRSF14
CARD11
TNFAIP3
STATE
EBF1
CD79B
MYC
D3
MLL3
SMARCA4
CCND3
GNA13
EP300
PIM1
ARID1A
PRDM1
BCL2
TBLIXR1
FAM46C
DIs3
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Rekurentné mutované geny u
lymfoproliferaci

MCL — mantle cell ymphoma

FL — follicular lymphoma

BL - Burkitt lymphoma

DLBCL — diffuse large B cell ymphoma
SMZL - splenic marginal zone lymphoma
CLL — chronic lymphocytic leukemia

WM — Waldenstrom macroglobulinemia
MM — multiple myeloma

Gruber and Wu. doi:10.1053/j.seminhematol.2014.05.004



Nadorova genomika

Cely genom — WGS Exom — WES
(whole genome sequencing) (whole exome sequencing) Jednotlivé geny nebo oblasti

3 200 000 000 bp

20 000 gent <100 genu

30 x pokmyti 100 x pokryti > 1000 x pokryti



Gene variants recurrent CNVs CNVs/cnLOH IG/TR + transloc
® Genomic backbone 0 SNP probes Probes of various density
Y
LY N X ARIDIAY®  ASXL'S ATM?2 BCL2™ BCL6™ Gt locus 79 Jenes
IGL locus 42 genes
BIRC3"2 BRAF'-35 BTGI1S CARD11™*  CCNDT? TRA locus 96 genes
TRB Ilocus 64 genes
r f M 1,4 1.2,4 1-5 3-5 1
» NGS panel cileny na lymfoproliferace CD79A™*  CD79B™**  CDKN2A™  CDKN2B**  CHD2 TRD o 17 Jenes
CREBBP'"*5  CRLF25 CXCR4%7 EBF1¢ EGR2'
113 s
e capture” pristup EP300">*  ETVE EZH2*S FBXW7'  FLT3S CCNDI/IGH  t(11:14)
BCL2/IGH t(14;18)
FOXor ID346 IKZF15 IKZF36 IL7RS BCL6/IGH gg;u;
H 4 1] .
« Genomicka ,backbone MYC/IGH
JAK1'5 JAK2'"5 JAK3S KMT2A™S  KMT2D"™
, KRAS'" 5 MEF2B** MGA MYCS MYD88'7
« Detekce SNV, CNA, translokaci a > 300 kb/1 Mb
. 1,5 1 1-4 2,4 1.5
IG/TR v Jednom kroku NF1 NFKBIE NOTCH1 NOTCH2 NRAS Be:Wp [@DimD
elllg  CIDCEETD
NSD22 P2RY8® PAGTS PAX5'" PIM1"4 a
Dell3g O IELWID
PTEN?* PTPN11VS  POTY RB1'* RPS15'
Genome wide CNVs'”
RUNX15 SAMHD1'  SETD2"5 SF3B112 SH2B3¢ > 6 MB across whole genome
STAT6™ TCF3% TNFRSF14%4 |TP53' UBRS5? Y
AREA enLOH™
XPOT' ZMYM3! according to SNP probe density

exon-proximal probes |3’UTRregioninc|uc|ed introns included 'CLL 2MCL *FL “DLBCL SALL SBL ‘WM



Agnosticky pristup v Iécbé nadoru

Drug approval based on type of tumor

i

Novy koncept v pristupu k terapii

| , o
nadoru

Phase 1 Phase 2

Drug A in Drug Binlung DrugCin o . . v . rv z
iorediofcancen  EHIEEF i Multiomics pristupy jsou klicové
Based on a biomarker defined in a given cancer population * NGS Jje Za kladni metoda
|
Phase 1 » | Phase 2

DrugD in DrugEin Drug F

HER2amp ALKtrans lung BRAqut

gastric cancer  cancer melanoma

Agnostic, Based on a biomarker not a specific tumor Accelerated Approval

Cinta Hierro, Ignacio Matos, Juan Martin-
Liberal, Maria Ochoa de Olza and Elena
Garralda Clin Cancer Res June 1 2019 (25) (11)
3210-3219; DOI: 10.1158/1078-0432.CCR-18-
3694

A shared _
molecglar Phase 1
alteration

Drug G in biomarker positive tumors of different organs




Workflow NGS analyzy u mnohocetného myelomu

Magneticka separace PC pomoci CD138+ NGS panel LYNX
(vysledna Cistota 72 — 99 % PC)
Biopsie
(O 1 - 92 (')/0 PC) Magnetic labeling Magnetic separation Elution of the labeled cells
© o U Izolace DNA
— [ | — 5000 —
ACCAATATAACT ! ! ! ! ! ! @Q OO
A -ACCATAT -CT UU
mutace, inzerce, UU
delece

67 genu chromosomové abnormality translokace |G prestavby
N e J L )




Bialelicka inaktivace TP53 wl ]

BAF plot

TP53 ¢.833C>G p.Pro278Arg VAF 94 %

10

Detail delece genu TP53 . i
na chr. 17 ﬁ

0g2 rat

- -
J

Problém na druhé alele

- pomoci sekvenovani lze pouze odhadnout (VAF > 50 %)
* delece druhé alely — FISH ovéri
* monosomie — FISH ovéri
* cnLOH (ztrata heterozygotnosti) — SNP analyza




Bialelicka inaktivace TP53 7
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TP53 ¢.833C>G p.Pro278Arg VAF 94 %

Detail delece genu TP53
na chr. 17
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PFS(%)

0% = T T T T - T 1 0% T + v - T - - v \
0 12 24 36 48 60 0 24 48 72
Months Months
18-Month 18-Month
Events /N  Estimate Deaths /N  Estimate
TP53 Both Alleles Inactive 22/33 36% (19, 54) TP53 Both Alleles Inactive 16/33  58% (39, 76)
TP53 One Allele Inactive 23/64 77% (66, 88) TP53 One Allele Inactive 12/64 88% (80, 96)
TP53 Wild Type 250/765 76% (72,79)
Log-rank p-value < .0001

TP53 Wild Type 105/765 90% (88, 92)
Log-rank p-value < .0001

Walker B. A., et al. 2019



FISH ze separovanych CD138+ bunék — Cistota 92 %

Pacientka s mnohocetnym melomem
IGH/ TP53/CEP17:

nalezeno 97 % jader s deleci gen TP53

1p32/1921:

nalezena 4 % jader se tfemi signdly pro oblast 1921

IGH/ 13914: normalni nélez

* 7ena, roCnik 68, dg v 2021, 53 let

* 40 % klonalnich plasmocyt( v kostni dfeni

* vySetreni ze separovanych plazmocytl (92 %)

Analyza CNA (copy number alterations): chromosomy 1 - 22, XY 1zisk 1ztréta

18 19 20 2122 X Y

Log?2 ratio
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Log2 ratio

Detekce translokaci pomoci NGS

Summary  SNVs  CNVs  Rearrangements Translications | GV

0 G
¥ Show sample info ¥ Show column filtering
GV comments gene

gene partner coord coord partner  frequeng

3

CCND2 IGH)::IGHJ1P-IGHAZ 12:4,155,415 14:105,745,171 78.9474
ﬁ CCND2 IGH) 2 IGHIJTP-IGHAZ 12:4,155,339 14:105,645,989 23.6527
t(12;14)
i | ;
l ]
) IStart 55,081 End- 28,008 100 Log2: -0.93 Depth: 209 005 »
] ! Delece na Chr. 12

Disrupce jedné alely CCND2 (posun mista zlomu) a delece
druhé alely CCND2 (?)



A.J. Bronkhorst, et al.

Volna DNA

Circulation

Nucleosomes and
polynucleosomes
(166 bp, 332 bp, 498 bp)

mimobunécna nukleova kyselina
— cfDNA (cell-free DNA)
— pritomna ve vSech télnich

Mitochondrial DNA

, o (40-300 bp)

tekutinach oo
o 7 . / s ’é
— r(zné zdroje rirownsi) .
— odpadni vs. cilené uvolnovana f’kmm:%
‘Dm-pmeln complexes
(1000-3000 bp)
— poprvé detekovana v roce 1948 3..";.,,;“...:.«6)
(Mandel, P., and Metais, P. (1948). s
Nuclear acids in human blood plasma. CR. (150-6000bp) ‘

Seances Soc. Biol. Fil. 142, 241-243)

— poprvé ve spojitosti s nadory v
roce 1977

(Leon SA, et al. Free DNA in the serum of

cancer patients and the effect of therapy.
Cancer Res. 1977 Mar;37(3):646-50.)

Extracellular vesicles

Serum proteins:

Albumin, transferrin, fibrin,
fibrinogen, prothrombin,
globulins. C-reactive protein,
HDL, Ago2, SAA

af DNA Binding l

I Cell death and clearance I

* Apoptosis

Necrosis

Pyroptosis

Mitotic catastrophe
Autophagy
Phagocytosis

_w NETosis

Active release

~» Macromolecular
¥ structures

Micronucleation
= induced by genome
instability

- Microvesicles

a)l

b)[ Release mechanisms |

Biomolecular Detection and Quantification 17 (2019)

Cellular origin

Tumor microenvironment

Tumor cell
N .« Fibroblast
e ¥ Dendritic cell
.~ Macrophage

A Myeloid-derived
Suppressor cell

“ Beell
* Teell
® K cell

Non-cancer cells

Muscle cells P

Bone cell
- o3}

S
o
S

Columnar epithelial cells

@
Ovum cell @@ Redblood cells

Cellular binding / uptake

e) Digestion and clearance

ipl

Dynamic
Binding/Dissociation

pH and temperature dependent

5 5

Cell-surface receptors

5

Half-life: 16 min— 2,5 hours

DNase | activity -’ ﬁﬂ

Uptake by liver/spleen = macrophagic
degradation

Renal excretion




cfDNA a jeji vlastnosti

— nejCastéji detekovana v krevni plazmé
— kratky polocas zivota 15 min.- 2,5h
— u zdravych lidi v malém mnozstvi (1 -10ng/ml plazmy)

— typickd délka fragment( — 166 bp

— cfDNA z nadort je kratsi nucleosome “bead”
DNA + 8 histone proteins

]
SR Ee K » 165
e gs
i o 145
. = cancer healthy
Loy ’[:1[ g patient 132 volunteers
37 i| b
ns Eh o
i | % \ /
21 122
©
2o
50 100 150 200 250

cell-free DNA fragment length (bp)



Jak muzeme cfDNA v CMBG analyzovat?

Digitalni PCR (dPCR)

rychla metoda

citlivost 0,1 %

relativné levna

minimalni naroky na material
omezené mnozstvi testovanych cild

Digitalni NGS

odezva 2-6 tydnu

citlivost 3 -5 %

o rad drazsi nez dPCR

|ze testovat od 30 ng

detekuje SNV/CNA i translokace v jednom
komplexni vysledek

ConsrafolafionS; \<
i€ only took you |,

jolyon.co.uk



Digitalni PCR

 jedno méreni je rozdéleno do tisicl nezavislych méreni

sample
preparation

partitioning  amplification  detection

- 00000 - 00000 00000 -
':'OOO@O":}:'OOO@O""

~QOOO0 -
7 P 0000 P BOB00- T BOBO0
B T PP000 00000 00000~




Detekce minoritniho cile — absolutni kvantifikace

R

R

Ny
!

e 20 reakci

* 10 pozitivnich porci

. /A

e cilv1z10-10 % zastoupeni

-,

™
4
™



Citlivost dPCR zavisi na mnozstvi objemu a jejich obsazenosti

1%




QlAcuity

* cdPCR (chip-based/chambre-based digital PCR)

* desticka se systémem kanalku
* integrovany termocycler

* integrovany detektor
* multiplex — 5 barev

e vyhodnocovaci SW

.....

Plate type Frame color No. of wells Input No. of partitions  Partition volume
volume/well

Nanoplate 26K blue 24 40yl Approx. 26000  0.91 nl

24-well

Nanoplate 8.5K  white 24 124l Approx. 8500 0.34 nl

24-well

Nanoplate 8.5K  grey 96 12l Approx. 8500 0.34 nl

Q6-well




Distribuce vzorku a vznik oddélenych reakcnich objemu v desce

l Priming

Rolling




cdPCR - chip-based digital PCR (QlAcuity/QIAGEN)

Mutant Probe

diskriminacni esej

Wild-Type Probe

e o
# T C
~ G/A
<
Target DNA
8000
7000
5000
2;1 4000
;
2000
1996 ¢ |
1000 B
—
1000

1000

2000

3000

Channel2 Amplitude

4000

5000

6000

#

Channel 1

<« [ ]
20006

digitalni: 0 nebo 1




-1999 S
mut

Jak vyuzivame cdPCR

detekce KIT D816V v KD
pacienta se SM

sledovani tzv. hot spot variant,
citlivost az 0,1 %

o

« KIT D816V u systémove
mastocytozy

llllll

« MYDS88 L265P u WM — vzorky s
nizkou infiltraci

. s MYD88 L265P v likvoru
« MYD88 L265P u primarnich

lymfomd CNS v likvoru ) mut -
(pFitomna az u 80 % pts)
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NGS

« moznost detekce vice cill zvySuje citlivost

eseje Amplifikace DNA fragmentti
« amplikonovy pfistup (amplifikace cilovych Wild type
oblasti pomoci primer() e I
E Z
nebo
True mutation
. capture” pfistup — komplementarni sondy 5 Z X
e — 2%
ALE "
Polymerase-induced error
. : , — <
« princip NGS je sekvenace syntézou <

N >

« chyby polymeraz tvofi 1 - 3 % pozadi SNV = X
« kazdy sekvenator generuje specifické
chyby



digitalni NGS
« znaceni fragmentd DNA pred jejich amplifikaci
« UMI — unique molecular identifier

« UMI identifikuje ,ready” vzniklé kopirovanim stejného
fragmentu

Barcoding

2

-

Original molecule

1




Modelovy pripad — pacient s HGBL s progresi do CNS

* NGS celkovych WBC z KD pri dg

* NGS volné DNA z likvoru pfi progresi do CNS
* NGS DNA z bunék sedimentu z likvoru

Cortico

steroids R-CHOEP21

months

R-DHAOx

1

Diagnosis
CT scan
BM biopsy

* morphology — Burkitt-like lymphoma phenotype

* FC
* Cytogenetics — complex changes, t(14;18)
* NGS

1

Remission
PET/CT - negative
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ALL-CELL junior

Paliative care

1

Progression/CNS infiltration

BM biopsy

* FC - malignant cells not detected
* Cytogenetics — normal karyotype
* NGS of cfDNA from plasma

CFS biopsy

* FC—malignant cells detected

* NGS of cfDNA

MRI - negative

1

Death



Biological material Bone marrow ||CSF CSF sediment |Plasma
(DNA) (cfDNA) (DNA) (cfDNA)
Gene mutations Gene HGVSc HGVSp Frequency (%) ||[Frequency (%) | Frequency (%) |Frequency (%)
KMT2D €.8936_8937del p.Leu2979ArgfsTer10 21.7 32.7 29.8 ND
KMT2D €.7900C>T p.GIn2634Ter 49.1 63.3 64.4 ND
BTG1 C.428T>A p.Val143Glu 345 48.5 44.7 ND
BTG1 c.425T>G p-Metl142Arg 34.9 47.2 45 ND
BTG1 c.362T>C p.1le121Thr 32.9 47.2 46.3 ND
BTG1 c.90dup p.Leu31AlafsTer23 34.9 38.2 43.8 ND
BTGI c.85A>C p.Lys29GIn 34.6 34.3 43.4 ND
CREBBP €.2177_2184del p.Pro726LeufsTer103 23.2 45.8 39.6 ND
BCL2 €.392C>T p.Alal31Val 27.3 36.1 44 ND
BCL2 €.338C>T p.Alal13Vval 29.5 38.3 44.8 ND
BCL2 c.323A>G p.Tyrl08Cys 29 47.6 46 ND
BCL2 c.179C>T p.Ala60Val 324 37.4 51.1 ND
BCL2 c.97G>A p.Gly33Arg 28.8 34 42.3 ND
BCL2 c.13G>C p.Gly5Arg 19.5 39.8 40.3 ND
ASXL1 €.1534C>T p.GIn512Ter 6.3 3.6 2.3 32.1
EP300 ¢.3610T>G p-Cys1204Gly 33 47.3 43.6 ND
Translocation Gene partners Coordinate Coordinate partner Frequency (%) |[Frequency (%) | Frequency (%) |Frequency (%)
IGH/BCL2 14:105,863,241 18:63,120,802 63 100 96 ND
Copy number Genome localization (hg38) Type Affected genes Frequency (%) ||Frequency (%) | Frequency (%) | Frequency (%)
alterations (included in LYNX)
chr2:58183800-68149300 gain XPO1 70 100 100 ND
chr8:4617400-145005800 gain PAG1, UBR5, MYC 70 80 100 ND
chr12:38525800-73670100 gain KMT2D, STATE 80 90 100 ND
chr1:0-49650114 CN-LOH TNFRSF14, ID3 70 100 100 ND
chr9:21726012-22249845 biallelic loss CDKNZ2A, CDKNZ2B 80 100 100 ND
chr13:47033917-48010829  loss - 30 80 70 ND
IG rearrangements Locus V gene lgene Frequency (%) ||Frequency (%) | Frequency (%) | Frequency (%)
inactivating IGK IGKV2-26 - (KDE element) 97 91 93 ND
productive IGK IGKV1-5 IGKJ4 ND 100 98 ND
unproductive IGL IGLV3-22 IGLJ3 72 46 48 ND

CN-LOH - copy-neutral loss of heterozygosity; CSF - cerebrospinal fluid; ND - not detected




Prehled a vyznam provadénych vysetreni u
lymfoproliferaci
Stanoveni klonality IG/TR

— abnormadlni kumulace lymfocytd nesoucich jednu konkrétni prestavbu

Identifikace pfestavby IG/TR

— moznost sledovani klonu u pacientl po terapii pomoci citlivych metod

— IGH: Stanoveni % somatickych hypermutaci (SHM) u CLL

Detekce translokaci a fuznich gent
— lymfomy: MCL t(11;14), FL t(14;18), BL t(8;14)
— fuzni geny u ALL
— sledovani zbytkové choroby

Analyza rekurentné mutovanych genu
— TP53 — negativni prognosticky a prediktivni marker
— MYD88 — primarni CNS lymfomy, WM, MZL
— BRAF - HCL

Komplexni analyza pomoci NGS panelu
— diagndza, prognodza

Komplexni pristup k vysetrovani

Klonalni vs. polyklonaini nalez

Mutace v genu TP53
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Personalizovana medicina u lymfoproliferaci v praxi

Diagnostika integrujici
= propojovani informaci z hematologie, pritokové
cytometrie, patologie, cytogenetiky a genetiky

Diagnostika Sita na miru
= vybér relevantnich marker( a metod jejich detekce

Identifikace privatnich aberaci jedinecnych pro daného pacienta
= prestavba IG/TR
= sledovani zbytkové choroby

Zpracovani biologického materialu podle potreb vySetreni
= separace nadorovych bunék
= paralelni vySetfeni rliznych material(

Technologies Data Analysis Integration and interpretation

w2  Functional effect
of mutation

Network and
pathway analysis

Integrative analysis
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