226
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TEL/ABL gene fusion shown by FISH using commercially avallable Probes Ina
atlent with CML, eosinophilla and a t{9;12)(q34;p13). M.J. Pattenaii!, M. Bealy?,

1-K, Keung®, 1) Depls Pediatrics/Medical Genentics; 2} Patholow; 3} Intemal Med}-
cine/Hematology and Oncolo%y. Wake Forast Univ Sch Medlcine, Winston-Salem, NC.

CML is a myeloproliferative disorder characlerized by cykhalﬂ-anenc or molecular genet-
Ic evidence of a l§9:22). We [dentified a case of Ph- CML with eosinophlila and a
t(9:11,2)(q34;p13) with a TEL/ABL gene fusion shown by commerclally available FISH

robas.

The Individual presenled with persistent leucocytosls alter an episode of lobar pneu-
monia. The marrow was 100% cellular composed Iarga‘l)'/1 of neutrophilic and eosl-
nophllic precursors and was pathologieally consislent with CML. An initial RT-PCR
analysis of BCR/ABL showed a positive gene rearrangemant, Karyolyplc analysis re-
vealed a 46,XX,l(9;12)(q34:p13?. FISH with BCR/ABL probes falled to detect any fu-
slons. A repeat RT-PCR analysis falled lo detect a ber/abl fuslon, A follow-up
cytoganetic study was unchanged. There are 7 reported cases of TEL/ABL gene rear-
rangements by DNA analysls, one with a chromosome abnormality. By using commer-
clally avallable FISH probes, LS| BCR/ABL and TEL/AML1, we were able to
demonslrate fuslon of the ABL and TEL at 9234.

The TEL(ETV6) gene Is & mamber of the E26 transformation-specliic famlly of tran-
scription factors located at 12p13. is role of leuksmogenesls has bean shown as a fu-
slon partner In cases of (6;12)(q33;p13), lg 2,22)(p13;a11) [MN1/ETVSE)], #(3;12)
(q26;p13) [ETVE/EVI], and t(12;21)(p13;q22) [ETVE/AML1}. TEL(ETVS) is a vary pro-
miscuous gena Involved In with over 40 differant chromesomea rearrangsments. TEL Is the
only non-BCR fusion partner for ABL in human leukemia reporled to date. Cytegenstically,
this 9;12 chromosomal translocatlon can be difficult to detect. One can demonstrate the fu-
slon of ABL and TEL using commerclally avallable FISH probes [n comblination. This com-
bination of probes may prove useful in the cytogenelic evaluation of cases wilh a simllar
cytogenetic abnormally or CML cases lacking the 8;22 translocation/fuslon.
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: on of cancer cell lines by karyotype and comparative genomic hybridi-
zatlon. S.L, Wenger, J.R. Sanfi?, L.M. Sargani?, 5.G. Gran#®, 1) Dapt Pathology, West
VI@Inla Unly, Morgantown, WV; 2) NIOSH, Genetic Susceptibllity Lab, Morgantown,
\t/)v f ri.i)PLlll\nlverslly of Pittsburgh, Dept Environmental and Occupational Health, Plits-

urgh, PA.

Two cancer cell iines, MCF7 and ISHIKAWA, were each obtained from lwo sources,
which maintained cells In different culture media. MCF7 was derived from breast tumor;
i1 was obtalned from ATCC at passage 148 and passaged an additional 16 timas; #2
was cultured in another laboratory for unknown passages and subcultured an additional
95 times, Cell line #2 had a baseline HPRT mutation frequency 10-fold higher than #1.
ISHIKAWA was derived from an endometrial tumor: #3 was obtained from European
Collection of Cell Cultures passaged more than 3 times, was ER positive, and subcul-
tured 130 more times; #4 was subcultured unknown timas in another laboratory, was
ER nagative, and subcuitured an additional 132 times. Call line #4 had a baseline HPRT
mutatlon fraqusncy 1400-fold highar than #3. MCF7 cultures had complex karyotypes,
howsver, similarities Included up to 83 chromosomes, additional chromosomes
2,3,4,6,6,7,8,9,10,12,13,14,15,17,19,20, structural abnomalitles add(3){p25},del(s}
(g21),add(22)(q13), and at least 1 of up to 17 marker chromosomes In common. The
ISHIKAWA cultures each had up to 80 chiromosomes wilh 4-6 markers, bt only a miss-
Ing X in common. CQH studies were periormed using differant colored flusrochromes
to label each of the two MCF7 or ISHIKAWA cell lines, which wera then co-hybridized
to normal metaphases. Differences gesn betweoen the pairs of MCF7 and ISHIKAWA
cultures reflec| karyolgps differences, Some Initlal DNA polymorphic data for the
ISHIKAWA call lines (Dr. R. Bamezai,New Deihi, india) suggest that they may not be
darlved from the sama established call ine. Qur studles demonstrata the utilizatlon of
CGH for comparing cell lines originaling from the sams specimen, but undergoing kary-
otyplcand mutation rate changes due to differant culture condltions and passage numbers.
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Chromosomal Imbalances and RET rearrangements in radiation-induced thyrold
tumors. H.E. Richter!, A, Walch?, J. Smida® L. Hisber!, E. Lengfelder?, E.P.
Damidchikd, H-U. Weler®, H. Zilzelsberger!. 1) GSF-National Research Center for En-
vironmsnt and Health, Institute of Molecular Radioblology, Neuherberg, Germany; 2)
Institute of Fnlhologf{, Technische Universitaet Muenchen, Germany; 3) Radiobiologi-
cal institute, Universlty of Munich, Germany; 4) Center for Thyrold Tumours, Minsk, Be-
larus; 5) Depariment of Subcellular Structures, Lifo Sciences Division, University of
Callfornia, E.O. Lawrence Berkeley Nalional Laboratory, Berkeley, CA, USA,

The aim of this study was lo Investigate cytogenatic changes in radiation-induced
paplliary thyroid tumors from children exposed to the radioactive fallout following the
Chernobyl nuclear accident in 1988. The control group was comprised of tumors with-
out radiation history. Methods used were comparative genomic hybridization (CGH)
and RT-PCR analysis for RET expression. Resuills of this study were expscled {o pro-
vide leads to molecular cyloganstic machanlsms involvad in radlo-carcinogenesis. Fro-
zen and micro-dissected paralflin-embedded tissues were available for CGH analyses.
Ligation-madiated PCR was parformed for amplification of whole genomic tumor DNA.
Additionally, the specimen RNAs wera analyzed by RT-PCR for specific’ rearrange-
mants of the RET prolo-oncogene (RET/PTC1, RET/PTC3) and gensral axpression of
the RET tyrosine kinase domain. For cases wilh insullicient RT-PCR amplificatlon
Southern blot analysis of PCR producls wero performed with radioactive labeled oligo-
nucleotide probes. CGH analysis showed chromosomal imbalances in 23% (8 of 35) of
tha childhood tumors involving mosily chromosomes 1, 2, 5, 19, 20 and 22. In the non-
Iradiated conirol group from Munich, we detected copy number changes in 5/8 cases.
At present spacillc RET rearrangements or expression of the RET domain was fouqd
in 9 of 16 childhood and 1 of 3 of the contral tumars. Only one radiation-induced thyroid
tumor with a rearranged form of the RET prolo-oncugene (PTC1) showed additionally
chromosamal imbalances detectec h?l‘ CGH suggesting an invalvement of additional

enas In the carcinogenic process. The authars gratelully acknowledge support from
tha US NIH (1R01 CAB0792, 1R33 CABB258).

Posters: Cancer Cytogenetics
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Galn of Chromosomes 7/7q and 11p in neuroblastoma, AL 1.2
Mullackey®, C. Breen?, J. Howard!, A. Duniop?, M. MBDennoltg F %fég'r'ﬁ;chﬁ '/31'
OMeara?, 1) Natlonal Gtr Medical Genetics, Qur Lady's Hosp Sick Chiidran, Dublin. Ire-
land; 2) Faculty of Madicing, University College Dublin, Dublin [reland; 3)' Our La'dy‘s
Hospltal for Sick Children, Dublin, Ireland.

Loss of chromosome 11q materlal Is a common ?enetic abnormallty of advanced
sla?e neuroblastoma and represents a dlstlncldganet c subtype of tumour. This abnar-
mallly is frequently accomrfanied by unbalanced gain of the 17q reglon (>90%) and loss
of chromosome 3p material (~70%). Gain of 11p malerlal has also been reported in
neuroblastoma with 114 loss, but at a consldarably lower frequency (~10%) than tha
losses and $a|ns for the 3p and 17q regions, Resulls reporied here, however, Indicale
that galn of 11p may occur more frequently in the 11q- neuroblastoma subtype than was
previously reallzed. CGH analyses of neurcblastoma from eleven patlents Indicated
that six out of eleven tumors (55%) with loss of 11q also possessed gain of chromo-
some 11p. The shotlest region of 11p galn was 11p11.2 to p14. G banding and FISH
analysls parformed on tumor cells from primary and melastalic sites indicates that galn
of the 11p region occurs secondary to an unbalanced {(11;17) that lad to 11q loss {and
17q galns). Galn of chromosome 7 (17/43 tumours) or 7q (5/43 tumours) matenal Is a
ver% common abnormalili/ in neuroblastoma, but unllke gain of {1p, it is not restricled
to the 11g- subtype and Is prevalant In both low and high stage tumours. The signifi-
cance of chromosome 7 gain is underscored by the fact that It was the sole abnormallty
delected In one tumour., We concluda that gain of 7/7q and 11p materlal may coniributa
to either neuroblastoma tumorigenesis or progression.
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Is a 20-cell cytogeneﬂc analysis necessary for neoplastic bone marrow specl-
mens? B. Roland™2, 1) Dept Patholosgy & Lab Medicins, University of Calgary, Calgary,
AB, Canada; 2) Calgary Laboratory Services.

Bone marrow specimens in neoplastic disorders sometimes have a minority of calis
with a chromosome abnormality. In order to detect small abnormal clones, North Amer-
ican guldeilines require analysls of 20 or more cells from bone marrrow and neoplastic
blood specimens when &li cells are normal, The goal of this study is to determine the
offsct of analysing fewer than 20 calis on the rate of dstection of abnomalities.

Records from 4081 bone marrow specimans that had been analysed In one laborato-
ry between 1891 and 2001 were examined retrospectively. At dlagnoais, 20 cells had
been analysed routinely; at follow-up, 30 cells had been examined for previously-iden-
tited abnormalitles. B90 samples had an abnormal karyatype, and 479 of those were
mosalc, with both normal and abnormal cells present, For each mosalc abnormal spec-
imen, tha following data were recorded: referring and final diagnosis, new diagnosis vs.
treatad, % abnormal cells, the cell at which an abnormallty was first datecled, and the
cell at which the abnormallty was confirmed as clonal.

Of the 479 mosalc abnormalitles, 6 were flrst detected after cell #15. Therefore 6/479
(1.2%) of mosalc abnormalities, or 6/890 (0.7%) of all abnormalities that were dstecled
by a 20-cell analysls would have been missed by a 15-cell analysls. Subgroups of data
were also analysed, with simllar results for samples at diagnosis, after treatment, and
for most referring dlagnoses and fina! diagnoses.

In conclusion, a 15-cell analysls of bone marrow specimens wiil detact 98.8% of the
mosaic abnormalitles and 99,3% of all abnormaiitles that are detected bK a20-cellanal-
ysts. These data should be consldered when reviewing guldelines for the extent of cy-
togenetic analysis of bone marrow specimens, For some specimans at the time of
diagnosis, a 15-cell analysis may be adequate, if additional eells are checked to confirm
the clonalily of any single-cell abnormalities that are detected.
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Multiple factors influence aneuploldy-driven chromosoma] instablilty in oral sq-
vamous cell carcinoma. S. Reshmi-Skarja', W.S. Saunders®34, D.M. Kudla?, S.M.
Gollin34, 1) Department of Human Genetlcs, Unlversltr of Plitisburgh Graduaie
School of Public Health, Plttsburgh, PA; 2) Department of Biologlcal Sciences, Univar-
slty of Piitsburgh, Pittsburgh, PA; 3) The Oral Cancer Center at the University of Pitls-
burgh, Pittsburgh, PA; 4) nlvers[g of Pitisburgh Cancer Instituts, Pittsburgh, PA.

Oral squamous cell carcinoma (OSCC) arises through a complex, multistep process
of genatic alleratlons. Previous studies have shown that OSCC cells exhibit near-trip-
loid karyolypes and contaln various clonal structural and numerical abnormallties. We
hf'polhasized that In OSCC calls, chromosomal Instability (CIN) Is Influenced by the
slate of aneuploidy within a cell. To test this hypothesis, we isolated six clones from two
of our OSCC cell lines, Using a panel of centromere prabes specific for chromosomes
4,6,7,9,11, 17, 20, and X, fluorescence In situ hybridization (FISH) was carriad out
on each of the clones. Varlations in chromosoma number both within clones and be-
tween clones of the same cell line were observed. However, despite simllar chromo-
somal copy number, ‘homoalogs’ of a chromosome were structurally distinct from cell lo
cell ("marker chromosome evolution”). Spectral karyotyping (SKY) analysis revealed
the segmental origin of these structurally aberrant chromosomes in cells within a clone.
Our findings suggest thal the aneuploldy observed In OSCC cells may be tha result of
both Intrinsic chromosomal factors and extrinsic cytoskelstal factors, and that GIN is
drivan by their combined effects.
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