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Abstract

Chroniclymphocyticleukemia(CLL) presentsavarying incidence of karyotypic abnormalitieswhose detection iscomplicated by diffi-
cultiesin abtaining mitosisfor analysisin thistype of mature lymphocyte disorder. Sincetheintroduction of molecular cytogenetics (FI SH
= fluorescent in situ hybridization), applying centromeric probesfor chromosome 12 hasmadeit possible to detect ahigher percentage
of trisomy 12 cases. The objective of the present study wasto detect trisomy 12 by FISH (al phasatellite probe) in 13 patientswith CLL
whose karyotypes by G-banding were either normal or inadequate. Using this method trisomy 12 was detected in three patientsin a
percentage of positive cellsvarying from 55.5% to 79%, showing that FISH isasensitiveand highly specific method for trisomy detection

and should beroutinely performed when the karyotypeisnormal.

INTRODUCTION

Chronic lymphocyticleukemia(CLL) isamalignant
lymphoproliferative disorder characterized in 98% of the
cases by clonal expansion of B lymphocytesCD 5, CD 19
and CD 23 positive.

Cytogenetic study isimportant in prognosis, but may
depend on disease stage (Zwiebel and Cheson, 1998). The
most frequent abnormalitiesfound, totaling 60%, aretrisomy
12, t(14q), t/del (13q), del(6q) and 11¢g22-23 (Hallek et al .,
1997; Juliusson and Merup, 1998). Patients with chromo-
somal abnormalities, particularly when complex, haveshorter
survival (Escudier etal., 1993; Xueet al., 1993) whilethose
with normal karyotypesrespond significantly better to che-
motherapy (Han et al., 1988). Karyotype evolution hasbeen
observed in 20% of the casesand generdly in Richter’strans-
formation (Robert et al., 1982; Tsujimoto et al., 1985; Giles
et al., 1998).

Chromosomal abnormalitiesarefound by conventiona
G-bandinginonly 50% of the patients(Hallek et al., 1997).
Some difficulties exist in obtaining mitosisin CLL dueto
low mitoticindex or because metaphases are not alwayspart
of themalignant clone. Sincetheintroduction of molecular
cytogenetics (FI SH), applying centromeric probesfor chro-
mosome 12 (alphasatellite) has made possible the detection
of ahigher percentage of trisomy 12 cases(Hamblin, 1997).

The objective of the present study was to detect tri-
somy 12 by FISH in 13 patientswhose chromosomal analy-
sisby conventional G-banding was either normal or failed.

MATERIAL AND METHODS

Thirteen CLL patientswith normal karyotypesor with-

out results dueto lack of metaphaseswere studied. Tablel
shows some diagnostic data. The control group was consti-
tuted of 3 bone marrow donorswith normal karyotypes.

The CLL diagnosisresulted from the presence of ab-
solute lymphocyte count greater than 5,000/dl, bone mar-
row aspiration showinginfiltration by lymphoproliferative
cells, phenotypingwith CD 5, CD 23 and Slg positivecells,
and bone marrow biopsy showing massivelymphocytein-
filtration (Brittinger et al., 1997).

Study of karyotypewas done using peripheral blood
whose buffy coat wasdivided and placed in 2 cultureflasks
with8 ml RPM1 1640 medium, pH 7.2, 20% fetal calf se-
rum, 1% antibioticsand 100 pl L-glutamin. Tothefirst flask
it was added Pokeweed mitogen (0.1 mg/ml) and, to the
second, phorbol 12-myristate 13 acetate (TPA, 50 ng/ml)
and PHA (0.2 mg/ml) for 72 h. Colcemid was added during
thelast 60 minfollowed by hypotonic treatment with 0.075
mol/l KCI for 20 min and fixation with methanol and acetic
acid (3:1) solution repeated 4 times.

Thedideswerebandedfor trypsin G-banding (GTG);
10 metaphases from each culture were analyzed. Chromo-
somd abnormalitiesweredescribed following ISCN (1995).

Part of fixed cell (0.5 ml) suspension was separated
for FISH. This material was centrifuged again and resus-
pended; the didesweremadeby cytocentrifuging (Incibras).
After air drying, these dideswerewashedin 2X SSCfor 30
min at 37°C and dehydrated in 70, 80 and 95% ethanol for 2
minin each. The probefor chromosome 12 alpha satellite
D1273 (Oncor) (1.5 pl) was mixed with 30 pl hybrisol VI
(Oncor), both previously heated to 37°C, for 5 min. The
probe mixture was then denatured at 72°C for 5 min,
dropped into the cytospin smear, coverdlipped, sealed with
rubber cement and incubated for 16 hinahumidified cham-
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Tablel - Patient diagnostic data.

Sx Age Dateof diagnosis Stage Chemotherapy Ats/qt L x 10%dl

1 F 46 9/93 B S 1 9.000
2 F &0 8/95 A N - 17.000
3 F 86 11/93 B S 3 18.900
4 M &0 7194 A N - 17.000
5 M v 5/94 A N - 42.000
6 M 70 5/97 A N - 21.000
7 F Yy 5/98 B S 3 27.000
8 F 70 1/92 A S 4 56.000
9 M 3 3/98 C S 1 39.000
10 F 8 9/99 A N - 12.000
u M &0 2/99 C N - 85.000
2 F 83 5/69 C S 2 98.000
13 M 63 1/92 C S 2 58.000

F = Femae; M = male; Atgqt = period of time without chemotherapy in years; L x 10%dl =

lymphocytes total count /dl.

Figurel - FISH of case 11. The interphase cells present 3 fluorescent signals.

ber at 37°C. Detection and signal amplification were made
by removing coverslip, rinsing the slidesin 0.25X SSC
for 5 min at 72°C and phosphate-buffered detergent (PBD)
for 2 minat 37°C. Incubation continued with FITC-labeled
antidigoxigeninfor 5min at 37°C covered with plastic cov-
erdip. They werethen rinsed threetimesin PBD for 2min
and incubated with 20 pl rabbit antisheep antibody for 15
min at 37°C. The slides were washed threetimesin PBD,
thenincubated with 20 pl FITC antirabbit antibody, for 15
min at 37°C, coverslipped. After three PBD washes, 10 pl
propidiumiodidewith antifade (0.3 pg/ml) was added and
thedideswereagain coverdipped. They werethen analyzed
with a fluorescent microscope (Olympus BMX60) with
FITC and rhodaminefilters (Chroma Technologies). The
images were captured through a CCD camera (Cohu) as-
sembled to acomputer having karyotyping and FI SH soft-
ware (CytoVision-Applied Imaging). Slides showing more
than 50% cells with fluorescent dots were selected for

analysis. From each slide at least 200 cells were counted
and all of them isolated to avoid overlapping signals (Fig-
urel).

RESULTS

Tablell showsFISH analysisresultsof the 13 patients
and controls. Each fluorescent dot in a cell represents 12
chromosome centromere (Figure 1).

Patients4, 11 and 13 presented trisomy 12 with 55.5,
79 and 62% of positive cells, respectively.

In the control group the mean of 1.16 cellswith three
fluorescent dots was observed, and hormal range was de-
fined asfrom 0to 3.24 cells (two standard deviations).

DISCUSSION

Themain probleminkaryotypestudy in CLL isthedif-
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Tablell - Resultsof FISH analysis.

Case 3signds 2signds
1 1% 98%
2 2% 91%
3 % 9%
4 55.5% 42%
5 0 3%
6 25 A%
7 0 93.3%
8 25 A%
9 3 91%

10 0 98%

n 79% 18.6%

° 23 92%

13 62% 36%
Control 1 4(2%) 183 (94%)
Control 2 0 189(94.5%)
Control 3 3(1.5%) 194(97%)
X 116 95.16
D 0324 91.96-98.36

3signas=Visualization of 3 fluorescent signalsin
cell; 2 signals = visualization of 2 fluorescent sig-
nalsin cell; X = mean; SD = standard deviation.

ficulty in obtaining B lymphocytein mitotic division, even
using B cell mitogenslike PWM or TPA (Hamblin, 1997).

Chromosomal abnormalities are described varying
from 20 to 70% of CLL cases, occurring more frequently
in patientswith advanced stages of the disease (Zwiebel and
Cheson, 1998).

The FISH method i s sensitive and highly specificfor
trisomy 12 detection; subsequent to itsimplementation the
number of cases reported with this abnormality increased
around 10%, varying from 12 to 42.6% (Nair et al., 1998).
In the present report we detected trisomy 12 in 3 (around
23%) out of 13 patientswhose karyotypeswere normal or
failed.

A variation in the percentage of cellswith trisomy 12
detected by FISH has been reported and some authors have
divideditintotwo groups: onewith small percentage (<10%)
and the other with high percentage (>10%). The second group
correlateswith amore advanced di sease stage and, conse-
quently, trisomy 12 would relateto an ongoing event (Reed,
1998; Nair et al., 1998).

A trisomy 12 and atypical morphology correlationwas
suggested (nucleous cleavage, lymphoplasmatic character-
istics and increased prolymphocyte number) (Matutes et
al., 1996) but no correlation with disease stage has been
observed.

Case4 showed increased CD 20intensity and surface
IgM in phenotyping. Great immunological marker variabil-
ity hasbeen described in CLL with trisomy 12, though no
specific pattern exists (Dohner et al., 1997).

In conclusion, detecting trisomy 12 by FISH was pos-
siblein 3 patients (around 23%) with normal or unsuccessful
karyotype showing that FI SH should be used asaroutinetest

inadditionto karyotype. More extensive studies are needed
to better estimate frequency of thisabnormality in patients.

RESUMO

A leucemialinfociticacrénica(CLL) apresentaincidéncia
variavel de anomalias de caridtipo devido as dificuldadesem se
obter mitose paraandise. Desde aintrodugdo dacitogenéticamo-
lecular (FISH = hibridag@oin situ por fluorescéncia) usando sonda
centroméricaparao cromossomo 12 foi possivel detectar umamaior
porcentagem de casoscom trissomia12. O objetivo destetrabalho
foi dedetectar trissomia 12 por FISH (sondaalfasatélite) em 13
pacientes com CLL cujos cari6tipos por banda G haviam sido
normaisou sem resultado. Trés pacientes apresentaram trissomia
12 por este método com uma porcentagem de célul astrissdmicas
variando de 55,5 a79%, demonstrando que aFI SH é um método
sensivel eatamente especifico paradetecco detrissomial2.

ACKNOWLEDGMENTS
Research and publication supported by FAPESP.
REFERENCES

Brittinger, G., Hellriegd, K.P.and Hiddemann, W. (1997). Chroniclympho-
cyticleukemiaand hairy cell leukemia- diagnosisand treatment: results
of aconsensus meeting of the German CL L-Co-operative Group. Leu-
kemia 119 (Suppl. 2): S1-S3.

Doéhner, H., Stilgenbauer, S., Fischer, K ., Bentz, M. and Lichter, P. (1997).
Cytogenetic and molecular analysis of B cell chronic lymphocytic leu-
kemia: specific chromosome aberrationsidentify prognostic subgroups
of patients and point to loci of candidate genes. Leukemia 11 (Suppl.
2):S19-S24.

Escudier, SM ., Leahy, J.M.P,, Drach, J.W. etal. (1993). Fluorescent in situ
hybridization and cytogenetic studies of trisomy 12in CLL. Blood 81:
2702-2707.

Giles, F.J.,O'Brien, SM. and Keating, M .J. (1998). Chronic lymphocytic
leukemia(Richter’s) transformation. Sem. Oncol. 25: 117-125.

Hallek, M., Kuhn-Hallek, I. and Emmerich, B. (1997). Prognostic factorsin
chronic lymphocytic leukemia. Leukemia 11 (Suppl. 2): $4-S13.

Hamblin, T.J.(1997). Trisomy 12in CLL revised. Leuk. Res. 21: 1025-1026.

Han, T., Sadamori, N., Black, A.M.W. et al. (1988). Cytogenetic studiesin
CLL. Nouv. Rev. Fr. Hematol. 30: 393-395.

ISCN (1995). An International Systemfor Human Cytogenetics Nomencla-
ture(Mittelman, F, ed.). S. Karger, Basel.

Juliusson, G. and Merup, M. (1998). Cytogeneticsin chronic lymphocytic
leukemia Sem. Oncal. 25: 19-26.

Matutes, E., Oscier, D., Garcia-Marco, D. et al. (1996). Trisomy 12 definesa
group of chronic lymphocytic leukemiawith atypical morphology: cor-
relation of cytogenetics, clinical and laboratory featuresin 544 patients.
Br. J. Hematol. 92: 382-388.

Nair, C.N., Chougule, A., Dhond, S. et al. (1998). Trisomy 12 in chronic
lymphocytic leukemia- geographical variation. Leuk. Res. 22: 313-317.

Reed, J.C. (1998). Molecular Biology of chroniclymphocyticleukemia Sem.
Oncol. 25: 11-18.

Robert,K.H.,Gahrton, G., Friberg, K. etal. (1982). Extrachromosome 12 and
prognosisin CLL. Scand. J. Haematol . 28: 163-166.

Tsujimoto, Y., Jaffe, E., Cossman, J. et al. (1985). Clustering of breakpoints
on chromosome 11 in human B-cell neoplasmswith the t(11;14) chro-
mosome trang ocation. Nature 315: 340-343.

XueT.H.,Marco, J.G., Ellis, J. etal. (1993). Trisomy 12in CLL detected by
FISH. Blood 82: 571-575.

Zwiebd, J.A. and Cheson, B. (1998). Chroniclymphocyticleukemia: staging
and prognostic factors. Sem. Oncol. 25: 42-59.

(Received February 21, 2000)






