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Vlasatobunkova leukémia
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VysSetrenie klonalne) prestavby IgH génu

——  Multiplex PCR assays:
;i :

VH-FR3 primerls JH pri"mer

VH family primers

//
IGH tube A g K
VH1-FR1 (1-2) (-2562
VH2-FR1 (2-5) (-284) GTCTGGTCCTACGCTGGTGAAACCC
VH3-FR1 (3-7) (-258) CTGGGGGGTCCCTGAGACTCTCCTG
Vid-FR1 (4-4) (-256) CTTCGGAGACCCTGTCCCTCACCTG
VH5-FR1 (5-51)(-255) CGGGGAGTCTCTGAAGATCTCCTGT
VHE-FR1 (6-1) (-263) TCGCAGACCCTCTCACTCACCTGTG

IGH tube B

VH1-FRZ (1-2) (-192) CTGGGTGCGACAGGCCCCTGGACAA
VH2-FRZ (2-5). (-180) TGGATCCGTCAGCCCCCAGGGAAGG
Yi3-FR2 (3-7) (-189) GGTCCGCCAGGCTCCAGGGAA

VH4-FRZ (4-4) (-188) TGGATCCGCCAGCCCCCAGGGAAGE

VHE-FR2Z (5-51)(-190) GGGTGCGCCAGATGCCCGGGAAAGE
VHB-FR2 (6-1) (-194) TGGATCAGGCAGTCCCCATCGAGAG
VHT-FR2 (7) (-192) TTGGGTGCGACAGGCCCCTGGACAA
IGH tube C

VH1-FR3 (1-2) (-55) TGGAGCTGAGCAGCCTGAGATCTGA
VH2-FR3 (2-5) (-54) CAATGACCAACATGGACCCTGTGGA
VH3-FR3 (3-7) (-57) TCTGCAAATGAACAGCCTGAGAGCC
VH4-FR3 (4-4) (-48) GAGCTCTGTGACCGCCGCGGACACG
VH5-FR3 (5-51)(-689) CAGCACCGCCTACCTGCAGTGGAGE
VHE-FR3 (6-1) (-63) GTTCTCCCTGCAGCTGAACTCTGTG
VHT-FR3 (7) (-69) CAGCACGGCATATCTGCAGATCAG

3
) GGCCTCAGTGAAGGTCTCCTGCAAG

s

S
o
i

VySetrenie klonality
2. ldentifikdcia mutacie — pacient

s
*5, IGH tubes A, B, and C

P

CCAGTGGCAGAGGAGTCCATTC (+57) JH consensus épeCIfICkéhO markera

Kombinovana aplikacia IGH (VH-JH a DH-JH)
and IGK oblasti

Je schopna detekcie vSetkych klonalnych
B-bunkovych proliferacii

aj vtedy, ked B- bunkové malignity

maju vysoku hladinu somatickych mutacii

Biomed 2 Concerted Action BMH4 — CT98-3936
Leukemia 2003, 17, 2257-2317
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Mutacia V(H) Ig genov
Mutovany V(H)

A C CCAA AC CCCA

Dizajnovanie,objednanie a verifikacia préby

PCR a heteroduplexna analyza
Na identifikaciu klonalnej prestavby

Analyza dat a identifikacia prestavby

Izolacia DNA z gélu a sekvenacia
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B-bunky MZL — mutéacie v V(H) Ig génoch

) Nodalny Splenicky
extranodalny 0
50% V(H)4-34 bez HCV V(H) 1 (30%)
. , e V(H) 3 (56%)
q - Pamat'ové bunky so p
parrzg)t(tognezli?/rt])gmky gom.aticklé)luymijtéciou 25% nemutovanych V(H)
L t Alnei M
hypermutéacie) variability s lgM+/D- (Nl SIS
B-bunky GC pacienti s vysokym a strednym
rizikom prezivania
V(H)1-69 génoch s HCV
pozit. 75% mutovanych V(H)
s IgM+/D- (pamat’ové B-

14-25% nemutovany
u naivnych B-buniek

LPL/imunocytdm — mutacie v V(H) |g genoch

V(H) mutované gény su bez intraklonalnej variacie a izotypového svicového transkriptu,
zriedkavo nemutované pripady, chybanie IgH translokacii v porovnani s MM

bunky)

HCL/vlasatobunkova — mutacie v V(H) Ig

genOCh 80% V(H) mutovana, V(H) 4-34 a nemutované - kratsie
prezivanie |

Berger et al. Clinical Lymphoma, 2005 a 2004, Haematologica, 2005, Arcaini et al., Blood Cells, Mol Dis 42 (2009)_
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) 2 Ya g klonalne, tonzily m
i+ retazcov s polyklonalitou s dokazatelnym molekularnym klonom

044_IGHfr2_2 Pit1s..a.1sa 8 Pittsburgh sample (duplicate) 029_IGL_Pittsburgh..a.1sa 7

900  Pittsburgh sample (duplicate) 2,000
Ba 600

147

021_IOL_Pittsburgh..a.1sa
2,000
1,500 1,500
tLODD [1.000
.~y | 600 o ; .J ul  +500

Am J Clin Pathol 2004, 122 (Suppl 1): S98-109
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Somatické mutacie v génoch —
50-90% u lymfomov

0 ove| prolifera

Gene (accession number) PCR product size (bp)
BCLS (AY189709) GTTCTTAGAAGTGGTG CTCTCGTTAGGAAGATCACG 959

CD9& exon 8 (al157394) CCTTCTTAATCACTTAATCTAGC CTACCTGATAAATGCTTATGCTG 336

CD95 exon 9 (MB7454) TGGGAATTTCATTTAGAAAACA TACTCAGAACTGAATTTGTTGT 413

PAXS [af386791) AGGGACCTCAGAAGCATCGAGGCC TGAAAAAGGCGCCATCGGAGTAG 932

PIM1 (af386792) 7 TTCTGCGGGGTONT&GGG CGTTTGTTAGGTTAAGCCGC 1025
RhoH/TTF {af386789) AAACATCG CTTCTACCGACACTTCGCATTCTT 875

Primer sequences were used IUGURALCULEINIHE] smic DNA. Additional primers were used for sequencing (not shown).
populacii

Table 2 Distribution of oncogene mutations in NMZL and SMZL cases

Case number VH homology VH gene segments BCL-6 RhOH FiM PAXS
SMZL (n=34) 3 94.5% Wi1-3701 0 528 C/A 0 0

5 91% Vi3-15701 1028 T/A 0 0 0

34 96% WV3-3018 0 0 0 812G/T
NMZL (n=21) 41 93% Vig3-23 ahb /G BO61/G 0 del 2527-2530 0

51 99.2% Vi2-5410 0 390 C/T 0 0

52 99% Vi3-21701 0 0 2178G/A 0

54 98% VH,4-34"02 728 C/T 0 0 0
DLBCL (n =6) 56 ND ND 0 0 0 1436G/A

57 ND ND 479 G/C 0 0 0

58 ND ND Multiple sites (16)" 0 0 921 C/T

59 ND ND 0 694 G/C 0 0

61 ND ND Multiple sites (6)"* 988T/C 0 0

Leukemia, 2007
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P # - o plazmaticka
pamaftova

PAXS5, PIM1, RHO/TTF, c-MYC

| | | XX
> + 4

M = DLBCL
\

naivna
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/
Germinalne Chromozomalna translokéacia
centrum / \
u NZML a SZML fazny

transkript

zriedkavy vyskyt Specifickych translokacii




Extranodalny Nodalny

t(11,;18)(q21 ;921) u 35% ~ . o e 1.
L aqpl’l])c ’ Ziadne 3pecifické

genetické zmeny

t(1;14)(p22 ;932) u
zaludka akt. Chron.
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Primarne cytogenetické zmeny

Splenicky

Vela komplexnych karyotypov
Mnoho réznych translokacii
t(11;14)(q13;932)- 10% dere-
gulacia Cyclin D1 (indolentny

infekciou priebeh)

t(14;18)(qﬁ2 ;dq21) u o
oc¢nych adnex, orbite, , -
kozia shnnyeh lymfoplazmocytovy vlasatobunkova
Zlazach

trizOmia3a 18 — : . - 2 : .
intestinainy a slinné t(9;14)(p13;q32) - zriedkava t(11;20)(q13;q11) v 10%
Slazy Hum Pathol. 2004 Apr;35(4):447-54 s nadexpresiou Cyclin D1

Berger et al. Clinical Lymphoma, 2005 a 2004,

Arcaini L., Eur. J. of Haematology, 2009
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Algoritmus genetickej analyzy

TUMOR PK/KD , v . ’ NN
. a~ A . Metdda RozliSenie Vyhody Limitacie
Cerstvy parafinovy
Konvenéna 10 Mb celogenémovy skrining Priprava metafaz
cytogenetika
1 EISH 50-100 Kb cenzitivita a Specificita peposkvtuie
LogZ Ratio Chi, v| | Chromosoma T v|

075
060
0.45
0.z0

015
0.00

Log2 Ratio Ch1/Ch2

-0.15

-0.20
-0.45

-0.60

40-100 Kb vySSie rozliSenie technicky naro¢né

(vysoka denzita) a senzitivita ako klasicka cena
3-4 Mb CGH vysoka kvalita
(nizka denzita) celogenémovy skrining testovanej

nevyzaduje metafazy a referencénej DNA

Nyman et al., Blood 2007, 109,11, 4930-35 Prakash and Swerdloxw, J of Clin Pathology, 2007, 60:1076-85



Overall survival
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U MZL — profil strat a ziskov metodou CC a CGH
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Aamot et al. , bjh research paper, 2005
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Chromosomal change

Ocular  Pulmonary /{Iodal

Array CGH
Loss
6q23.3
7q36.3
13q34
18q21
Gain
3
6p
15g/15
189/18
FISH
t(11;18) or MALT |
rearrangement
Extra copy of MALT-|

9/24(38)
2124(8)
2124(8)
0/24(0)

9/24(38)
2124(8)
4124(17)
4124(17)
0/18(0)

3/18(17)

0/11(0)
0/11(0)

211(19)
211(19)

0/11(0)
1/11(9)
0/11(0)
1/11(9)

5/8(63)

0/8(0)

017
017
017
017

077
077
077
017

0/6
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Extranodalny
VS.
Nodalny MZL

TABLE 3. Chromosomal Imbalances Detected in 7 Patients with Nodal Marginal Zone B Cell Lymphomas

Case Age/sex / Im Gain FISH (MALTI)
| 77/M 4,21 No gain -
2a 68/M No loss No gain -
2b Recurrent tumor (3 yrs later) I3q34 No gain -
2c Recurrent tumor (8 yrs later) Ip36.1, 7q36.3, 1 3q34 No gain -
3 46/M No loss No gain -
4a 22/F 8p23.3 No gain -
4b Recurrent tumor (lyr later) 8p23.3, 13q34 1q23-q24.2 ND
5 16/M No loss No gain ND
6 35/M No loss No gain -
7 43/M o loss No gain -

Kim et al, Genes, Chromosomes & Cancer 46: 776-783 (2007j




Lf‘( Aberacie u splenického MZL - mFISH

FISH analysis to study the aberrations defined by SKY

Lymfémova skupina Slovenska

Case Tissue sample Anomaly FISH probes Results and comments
1 PB 12:12)p12:q24) KAPPA Not rearranged
PB del(17ypl3) P53 65% deletion
2 Spleen der( TS5 173 pl3) P33 T8% deletion
3 PB W9 14 pl3:32) PAX-5IGH 66.5% reciprocal translocation
4 PB +3, der(3)63:80g27.q24) BCL-6 46% three signals/no translocation
PB dic(17;18)iq10:q10) P53 Normal
PB der(3)3:8)q27:q24) MYC 55% four signals/no translocation
5 PB der( 18i3:18)ql L:pll) BCL-6 27% three signals
8 BM der( 133130 q2 1:q14) RBI Not rearranged
der( 13)ti3:13)(q2 1:q14) BCL-6 329 three signals
9 PB der( 190 12:19g11:q13) BCL-3 Not rearranged
der(bpti3:6)ql L:ql 1) BCL-6 64% three signals/no translocation
10 BM dup(33ql1g27) BCL-6 Normal
11 Spleen 19 14)pl3:q32) PAX-¥IGH 61.5% reciprocal translocation
13 Spleen 19 14)pl3:.q32) PAX-¥IGH 18.6% reciprocal translocation
i 14:193(q32:q13) BCL-3IGH 384% reciprocal translocation
PB +3, der(#)6(3:8) BCL-6 374 three signals/no translocation
PB der(3)t(3:8) MYc Signal on 3p chromosome
14 PB addi{ 17 pl3) 17 paint 117 10)
PB W 1THpl3) Ps3 52% deletion
PB der(6(3:6)(q13:p25) BCL-6 594 three signals/no translocation
15 PB +3, del(30q27) BCL-6 T5% three signals/no deletion
17 PB 0 14:193(g32:q13) BCL-3IGH 58% reciprocal translocation
der( 12)t8:12)q24:p13) MYC 59% three signals/no translocation
18 PB 11T lOy Ps3 34% deletion
PB der(2W2:21)pl2:gll) KAPPA Not rearranged
PB dici8:15)(q24:q26) MYc 174 three copies/not rearranged
20 PB inv(3pl3g2e) BCL-6 Normal
21 PB der( I Tii5:17)q22:p13) P33 654 deletion
del(13)qld), der(Tit(7:9:13) RBI 34.5% deletion
22 BM der( 130 13:18)g10:ql0) RBI Not rearranged
der( ITI9:17)(:p13) Ps3 73% deletion I-
23 PB (2:7)pl12:q22) KAPPA 68.53% translocation P
CDKo 63% translocation s

Baro et al.

Leukemia Research 32 (2008) 727-736
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p2z.2

p213
p21.1
p15.2
p14.3

pid.1

p12.3
piz.1

q11.22

q21.11
q21.13

q21.3
q22.2

q31.1

q31.31

q31.33
q32.2

q33

q35
q36.2

« 20w s | arrayCGH (100kb)

U 34 SMZL (12 s HCV)

Del 79 u SMZL a prognoza

26-40% - metodou CC
40-79% - metdédou array CGH

Vysokorizikova skupina:

del 79 (p= 0.01)
del 17p (p= 0.02)

s nemutovanym V(H) bola asociovana
del 7q (p P=0.02) a dup 12p (p= 0.02)

Novara et al. Hum Pathology (2009), 40: 1628-1637



SMZL a HCV +

Lymfémova skupina Slovenska

zladne Specifické genetickych zmenach

Table 2 CNAs detected by array-CGH in =2 patients with SMZL
CNAs Common minimal region HCV+ HCV
Chromosome band Localization (Mb) Size (Mb)

dell p36.21-p353 14.679-29.454 14.7 - 3
del7 q3l.1-g323 119 981-131.212 11.2 2 5
del® pil.3-pl2 22.355-31.150 2.7 2 -3
dell3 ql4.2-ql4.3 47.832-50.674 1.8 2 -3
dell4 q32.12-g32.13 O1.032-94 998 3.9 1 2
dell? pter-pl2 0-16.334 16 3 5
dup3 q2l.1-g29 123997-197.718 T3 1 -4
dupl2 ql3.1-g21.31 51.854-82 820 30.9 1 -
dupl7 q24.1-qgter 59.435-TH 580 191 2 2
dupl® qll-gter 16.793-T6.083 393 2 1
dupX pter-pl1.23 0-48.073 48 3 1

Novara et al. Hum Pathology (2009), 40: 1628-1637



Extranodalny

t(11;18)(921;921) u 35%
zaludka a pluc

t(1;14)(p22;932) u
zaludka akt. Chron.
infekciou

t(14;18)(9q32;921) u
ocnych adnex, orbite,
koZzi a slinnych
Zlazach

trizOmia3 a 18 —
intestinalny a slinné
Zlazy

t(3;14)(p14,;932)

Nodalny

del 1p36

del 19gq13.2
trizOmia 12 v 24%
60923 Vv 5%

+7 adel 6g21-25 —
klinicka progresia

Lymfémova skupina Slovenska

Rekurentné cytogenetické zmeny

Splenicky

trizOmia 3 (15-36%)
gain of 3q (30%)
59 (28%)

129 a 20q (po 24%)
9g (21%)

4q (17%)

del 79 at(7g21;N) — nad
expresia CDK6 (40%)

dell7p < 5%

del 6g a del 17p — klinicka
progresia

Berger et al. Clinical Lymphoma, 2005 a 2004

Arcaini L., Eur. J. of Haematology, 2009
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LPL/imunocytom/WM

* Genetickeé udaje su limitované a kontroverzné

 LPL/WM diploidné bunky, komplexné karyotypy su len v
case progresie

e Translokacia t(9;14)(p13;932) zriedkava

e trizomia 3 len zriedkavo
° del6q21-23 v 50% LPL/WM (pokial je primarna — hra ulohu v

patogenéze)

e del6qg je vSak skor znak progresie (najma u FL, DLBCL a
B-CLL)

lda S et al, Blood, 1996
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genetické zmeny

Cytaband
| I | 3123028
o <= LPL vs. MZL
1 Bpl2 2-p25 "
Bl6 1
B21-q22 1
B2l
625 2-025.3
l il Ba
| 13014,
([ 1] 1&g
“ | l ¥q271-928
A g | Cyloband P';:I:‘n';:’t:;j Chromosome Position (bp) f:hj G Candidate Targets
Gains
1 3.3-28 3010) chrd: 1212308508-199379625 e S0 -
Aq13d-035.2 4012 chrd: Ga598026-191172837 125.6 a80 -
Bpl 2.2-p25 77 chri; 1-29374314 30.8 iy -
an 3010) chre: Ta7260872-126133311 50.4 2449 -
180 77 chri8: 1679381 0-58926021 424 174 -
2T A-q28 300 chirk: 149024400-154582473 5.6 123 BGN, IRAKT, ALNA, F8, MTCP1, BRCG3
Losses
GlEA 14 (33) chrd: S3266833-977 66499 45 12 MANEA
gt 221 16 (38) chr: 106811723-107183767 1.4 & PROMT, AM 1
623 16 (38) chr: 123809351 0-14151 8652 3.4 15 TNRAP3
G5 .2-025.3 14 (33) chri:; 15501 2360-1 59967461 449 22 -
1314 3010) chri3: 49414571 -50454033 1 ih MIRN 158, MIRNT6-1 .

In regiors smaller than 20 Mb wers Ested the CI3 (cancsr implcated genes) expresssd in = 50% of patients with Waldenstrim's macroglobulinemia.

Braggio et al. Clinical lymphoma & Myeloma, 2009, 9(1), 39-43
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Nodalny MZL

del 1936
del 19913.2
del 6023 (5%)
+7 a del 6921-25
klinicka progresia

hlavna geneticka Iné IgH prestavba Mutacie IgH (V)
Zmena
Extranodaln y MZL MALT1(18q21) +3 Casté Gasté V (H) 1-4
1(11;18)(921;921) u 35% 1(1,14)(p22;932)
1(14;18)(gq32;921)
trizémia 3 a 18
1(3;14)(p14;932)
nie je +12 (24%) zriedkavé V (H) 4-34 bez HCV ( 50%)

V (H) 1-69 s HCV
(pamatové bb a B-bunky GC)
nemutované ( 25%)
(naivné bunky)

Splenicky MZL

del 7q (26-40% CC)
del 7931.-32. (40-79%) (array CGH)

+3 (15-36%)
gain 3q (30%)

1(9;14) (p13;932)
t(14;19) (932;913)

V (H) 1 (30%)
V (H) 3 (56%)

5q (28%) t(2;7) (p12;922) 75% mutovanych s IgH+/D- (paméatové
12q a 20q (24%) stc¢astou komplexnych bunky)
9q (21%) karyotypov 25% nemutovanych V (H) s IgH+/D+
4q (17%) (naivna bunka)
del 6q g del 17p- klinicka
progresia
LPL del 60g21-23 (7-55%) +3 1(9;14) PAXS5 (IgH) V (H) mutované
zriedkava zriedka nemutované
IgH - Casté
WM del 6g21-g23 (50%) 13¢g- 1(8;14) t(14;18) V (H) ¢asto mutované
17p- zriedkavé
gain 7
1(11;18)
M M t(4;14) t(14;16) 13qg- (50%) MGUS 50% V (H) ¢asto mutované
t(6;14) t(14;20) t(11;14) 1p36/g21 medularny MM 55-73%
17p- PCL 85%
MMCL > 90%
HCL del 6q 17p- Casté V (H) 3-4 mutované (vasc¢ina 80%)
. , (10% HCL)
HCL variantna V (H) 4-34+ mutované
CLL del 13q del 2p24.1 Gasté Mutovany (50%)
dell7p del 8924
delllq del 9p21 Nemutovany (50%)
del 6q del18g21 V (H) 3-21 nezavisle od mut. Stavu
+12 19g-
MCL t(11;14) 6Q-

*




ZAVERY:

Na identifikaciu genetickych
aberacii je vhodna kombinacia
viacerych metod

S nepriaznivou prognozou:

Komplexné karyotypy

Delécie 17p13, mutacia p53

Del 7931, del 69, +7

Nemutovany status V(H) a V(H)3-34
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Ustav

V Narodny
onkologicky

Podakovanie

Oddelenie onkologickej genetiky a patologie NOU,
Bratislava

Ustavom patologickej anatomie MFN a JLF UK v Martine
Ustavom patologickej anatémie LFUK v Bratislave

Klinika hematoldgie a transfuziol6gie, NOU, Bratislava
Klinika hematol6gie a onkohematologie LF UPJS a FN L. Pasteura
Interné oddelenie OUSA v Bratislave
Medirex, Milosrdni bratia v Bratislave
Detskym onkologickym oddeleniam Slovenska

VSetkym hematologickym a patologickym pracoviskam Slovenska

MZ SR 2005/16-NOU-01
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