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1.. Abstract 

Thee cDNA clone pCMal (0.45 kb) is one of the twelve novel cDNAs, previously identified 

whenn comparing RNA expression profiles of melanocytes, nevus cells, and non-metastatic 

melanomaa cells. This clone did not reveal a unique long open reading frame. The pCMal gene 

localisedd to the distal, telomere proximal region on the short arm of chromosome l i p 15.1-2. 

Northernn blot analyses with single stranded cRNA probes revealed the presence of various 

complementaryy pCMal transcripts of different length, which are not enriched in the poly(A)+ RNA 

fraction.. The arbitrarily defined plus strand (used as a probe) mainly hybridised to 0.45 kb and 4.0 

kbb minus transcripts in total RNA samples, and the minus strand (used as a probe) hybridised to a 

majorr plus transcript of 4.0 kb. By RNA in situ hybridisation highest levels of the plus transcripts 

weree observed in melanocyte nevi (12/12), particularly in congenital nevi, whereas normal skin 

melanocytess (12/12) were negative. pCMal plus transcripts were detected in nevus cell nests 

(100%)) near the dermoepidermal junction. Expression however, diminished to some extent in the 

deeperr parts of the melanocytic nevi. Although most of the cutaneous primary melanoma lesions 

(11/15)) showed detectable, but variable levels of plus transcripts of pCMal in the papillary to 

reticularr dermis, not more than 10% of the melanoma cells were positive. The majority of 

melanomaa metastases (6/7) were negative, while the positive lesion originated from a patient with a 

positivee primary melanoma. Furthermore, plus transcripts were present in the nuclei of non-

metastaticc melanoma cells in culture, whereas metastatic cells showed elevated expression both in 

thee nucleus and in the cytoplasm. Briefly, the data show transient upregulation of pCMal in 

neoplasticc progression of melanocytic cells with peak levels occurring during nevi stages and 

suggestt that pCMal is a molecular marker for the early changes of melanocytes from the 

proliferatingg phenotype to malignant transformation. 
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2.. Introduction 

Malignantt melanoma is one of the few human cancers for which the incidence is still 

risingrising at a high rate second only to lung cancer in women [1]. Human cutaneous malignant 

melanomaa has become a general model for neoplastic growth and metastasis, because of its 

readilyy available tissue specimens of various progression stages and the relatively easy 

propagationn in culture of different melanocyte cells. The molecular mechanisms of 

melanomaa development, however, are only partially understood. 

Melanocytess are located in the basal cell layer of the epidermis and have a low 

turnover.. Clusters of melanocytes give rise to pigmented skin spots, referred to as nevi or 

commonn moles, and occur in different variants. Particularly, dysplastic nevi are considered by 

somee as precursor lesions of primary melanoma [2]. Early primary melanoma is restricted to 

thee epidermis and is known as the radial growth phase (RGP). The RGP reflects the 

superficial,, mainly epidermal spreading of the lesion and also includes islets of microinvasive 

melanomaa cells in the upper dermis. The vertical growth phase (VGP) develops, when 

melanomaa cells form an expanding nodule in the dermis [3]. Metastatic melanoma cells arise 

inn VGP and eventually disseminate to distant organs, e.g. lymph node, lung,, and brain [4]. 

Molecularr approaches were applied to reveal differences in mRNA levels especially 

betweenn the later stages of neoplastic progression of melanocytic cells [5-12] and yielded 

severall  (candidate) markers for staging of melanoma progression. Since changes related to 

earlyy steps in melanocytic transformation were largely neglected until now, we started studies 

too fil l this gap and compared mRNA expression profiles of melanocytes, nevus cells and non-

metastaticc melanoma cells by subtractive hybridisation and differential display. This resulted 

inn twelve novel candidate molecular markers for melanoma progression. The preliminary 

studiess of clone pCMal suggested its involvement in the early steps of melanocyte 

transformationn [13]. Although the attempts failed to extend the available 0.45 kb cDNA 

100 0 



sequencee to a full-length clone by conventional strategies due to the apparent lack of a 

poly(A)+-tail,, this report describes new, unusual molecular characteristics of pCMal 

transcripts,, and its tissue distribution in a variety of melanocytic lesions by in situ 

hybridisation. . 

3.. Material and Methods 

3.1.. Biological materials 

Controll  skin biopsies of 12 healthy donors were collected from various parts of the 

body.. In addition, a collection of melanocytic lesions was analysed including 14 melanocytic 

nevii  (7 congenital and 7 acquired), 15 cutaneous primary melanomas (8 nodular melanomas 

(NM),, 5 superficial spreading melanomas (SSM), 2 acral lentiginous melanomas (ALM) , with 

Clarkk levels from II to V and Breslow thickness ranging from 2.7 to 7.3 mm, 2 cutaneous and 

55 lymph node metastases of melanoma. In addition, 2 uveal primary melanomas were also 

includedd in the study. Samples were obtained from fresh surgical specimens, snap-frozen in 

liquidd nitrogen, and stored at -70°C. The isolation of human melanocytes and nevus cells 

derivedd from normal skin and melanocytic nevi was described before [14]. The isolated 

melanocytess and nevus cells were cultured in HAM's F10 medium (Gibco) supplemented 

withh 100 IU/ml penicillin, 100 ug/ml streptomycin, 0.1 rnM 3-isobutyl-methylxanthine 

(Sigma,, St Louis, MO, USA), 10 ng/ml TPA (12-0-tetradecanoyl-phorbol-13-acetate) 

(Sigma),, and 1% Ultroser-G (Gibco). Human melanoma cell lines (1F6, 1F6M, 530, Mel57, 

BLM,, and MV3) with different metastatic potential [15,16], were cultured in Dulbecco's 

Modifiedd Eagle's Medium (DMEM; Gibco, Grand Islands, NY, USA) supplemented with 

2mMM glutamin (Gibco), 100 IU/ml penicillin (Gibco), 100 ug/ml streptomycin (Gibco), and 

10%% FCS (Gibco). In addition, cells were grown on coverslips for subcellular detection of 
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mRNAA transcripts by in situ hybridisation. The tissues used in the study to isolate the cells for 

propagationn in culture, were obtained after informed consent of the donors, and were 

classifiedd on the basis of histopathological examination of paraffin sections of the remaining 

tissue.. The tissue samples were obtained from our department and the Dutch Cancer Institute 

(AvL). . 

3.2.. RNA isolation and Northern blot analysis 

Cellss were routinely harvested at subconfluency and isolation of total RNA was 

performedd with the "RNeasy" total RNA isolation kit (Qiagen, Chatsworth, CA). The Fast-

Trackk 2.0 mRNA isolation kit (Invitrogen, Carlsbad, CA) was used to isolate poly(A)+ RNA 

fromm total RNA according to manufacturer's protocol. Equal amounts of RNA (10 ug total 

RNAA or 2 ug poly(A)+ RNA) were size-fractionated on a 1 % agarose MOPS-formaldehyde 

gel,, transferred to a Hybond-N or Hybond-N+ nylon membrane (Amersham, Aylesbury, UK), 

followedd by cross-linking the RNA with the Stratalinker UV crosslinker (Stratagene, La Jolla, 

CA).. Northern blots containing 10 ug total RNA from 12 different human tissues were 

purchasedd from Clontech. Radiolabeled ([32P]a-dCTP; Amersham, UK) DNA probes were 

synthesisedd with a random labeling hexa-deoxyribonucleotide kit according to manufacturer's 

protocoll  (Roche Diagnostics, GmbH). Hybridisations were performed as described [17]. 

Equall  loading of RNA into each lane was checked by stripping and re-hybridising the 

membraness with a p-actin probe (Clontech). The amount of radioactivity in the individual 

bandss was determined by scanning the membranes with a Phosphor Imager scanning system 

andd Image Quant software (Molecular Dynamics, Sunnyvale, CA). 
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3.3.. PCR 

PCRR was performed with selected pairs of pCMal primers (Eurogentec, Belgium), 

whichh were designed based on the sequence of pCMal (Accession Number: AJ269829). The 

collectionn of forward primers included Fl: 5'-ACATGTTTGCTGAGTTGGCCT-3\ F2: 5'-

AGATCCTCGGCAATGCTCAG-3',, F3: 5'-TTATCAGAGCAAGGGCTGGG-3', and the 

collectionn of reverse primers included Rl: 5'-ACTGCCCTTGCTATCCCTTCA-3', R2: 5'-

CCACCAGCATCAATGACTTG-3',, R3: 5'-TGTTCTTCCACAGATTGCCC-3\ R4: 5'-

CATCACAGGCGGTTAAGGAAG-3\\ R5: S'-TTAGTCATCACAGGCGGTTAAGGA-S'. 

PCRR was performed using 25 ng digested genomic DNA as the template supplemented with 

2.55 jal 10 X PCR buffer (200 mM (NH4)2S04, 750 mM Tris-HCl pH=9, 0.1%Tween), 2.5 jxl 

255 mM MgC12, 1 uJ 10 mM dNTP's, 100 pmol of each primer, 0.3 U of Thermoperfectplus 

DNAA polymerase (Integro, Zaandam, The Netherlands), and adjusted with water to a final 

volumee of 25 ul. PCR conditions were 1 min at 95 °C, 1 min 30 s at 60 °C and 1 min 30 s at 

700 °C for 30 cycles. These cycles were preceded by a denaturation step for 5 min at 95 °C and 

followedd by a 5 min elongation step of 5 min at 72 °C. The most suitable annealing 

temperaturee for all the primer combinations in one PCR experiment was determined at 60 °C 

usingg the novel cDNA clone pCMal as the target sequence. 

3.4.. Southern blot analysis and Genomic Mapping 

Availablee genomic DNA, isolated from normal human tissue (tonsil) and cancerous 

tissuee (including glioma) [17], was used for southern blot analysis. Samples of 15 fig DNA 

weree double digested with PvuVBgUl, or with AspVNsil (Roche Diagnostics, GmbH) and size 

fractionatedd on a 0.7% agarose gel. The DNA was subsequently transferred to nylon 

membranes,, which were treated as previously described for Northern blot analysis. 
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pCMall  positive PAC clones were mapped to metaphase chromosomes of human lymphocytes 

withh fluorescent in situ hybridisation (FISH) as described before [18]. Additionally, a 

chromosomee 11 centromere specific probe (pLCHA, D11Z1) was applied to confirm the 

PAC'ss location on human chromosome 11. Chromosomes were subsequently counterstained 

withh 4-6-di-amidino-2-phenylindole (DAPI). 

3.5.. DNA computer analysis 

Thee cDNA sequence of pCMal (accession number: AJ269829) was checked for 

homologyy to known sequences in public databases by BLASTN searches. Similarities to 

knownn genomic or EST sequences were further investigated using the CAMMSA programs of 

thee Wisconsin Package version 10.0 (e.g. MOTIFS, PILEUP, CLUSTALX/V/W, BESTFIT, 

FASTA,, GAP, GRAIL). 

3.6.. In vitro transcription 

pCMall  cDNA derived single stranded cRNA probes were generated with a 

digoxigeninn RNA labelling mix according to manufacturer's protocol (Roche Diagnostics) 

usingg T7 or T3 RNA polymerases. A final concentration of 1 ng/u,l digoxigenin labelled probe 

wass used in the hybridisation. RNA synthesis was performed with the cloned pCMal derived 

cDNAA fragment " a"as described [13]. 

3.7.. In situ hybridization 

InIn situ hybridisation was performed as described before with slight modifications [19]. 

Sixx |im frozen sections were cut on a cryostat, mounted on commercially available 

organosilan-coatedd microscopic glasses, stretched on a hot plate of 50°C, air-dried overnight 

att room temperature (RT), and the next day fixed with 4% formaldehyde/PBS for 15 min. 
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Afterr washing with PBS the sections were dehydrated in ethanol series of, respectively, 50%, 

70%,, 90%, 100%, air-dried, wrapped in Alufoil , and stored at -20°C until further use. Upon 

hybridisationn tissue sections on glass coverslips were brought to RT, incubated for 20 min 

withh 0.2 N HC1 followed by digestion with 10 |ig/ml proteinase-K at RT for 15 min, rinsed in 

0.2%% glycin/PBS, and fixed for 10 min with 4% formaldehyde/PBS. Prior to hybridisation 

sectionss were pre-incubated with lxDenhardts/4xSSC for 1 hour, 10 min with 25 raM acetic-

anhydride/1000 mM triethanolamine, washed with PBS, and stepwise dehydrated through 

ethanoll  series of 50%, 70%, 90%, 100%, respectively. Hybridisation's were carried out 

overnightt at 52°C with either plus or minus pCMal digoxigenine labelled riboprobes as 

describedd in the previous paragraph. Tissue sections were subsequently rinsed with 50% 

formamide/4xSSCC and washed with lxSSC at 37°C for 15 min, lxSSC at RT for 45 min, 

treatedd with 10 |lg/ml RNase A for 30 min at 37°C, washed in O.lxSSC, and fixed for 10 min 

withh 4% formaldehyde. In situ hybridisation analysis was also performed with melanocytic 

cellss grown on coverslips. Detection of pCMal transcripts was carried out with anti-DIG-

alkalinee conjugated phospatase Fab fragments in combination with nitro-blue-tetrazolium-

chloride/5-bromo-4-chloro-3-indolyll  phosphate toluidine salt (Roche Diagnostics) according 

too manufacturer's protocol. 

4.. Results 

4.1.. Detection of complementary plus and minus strand RNA transcripts hybridising to single 

strandedd pCMal cDNA derived cRNA probes 

Thee pCMal cDNA insert was 474 nucleotides long and the computer sequence 

analysiss did not detect an obvious open reading in neither of the DNA strands. Previous 

Northernn blot analyses on total RNA showed that pCMal expression could be detected in all 
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culturedd melanocytic cells [13]. However, highly metastatic MV3 melanoma cells displayed 

higherr expression of pCMal transcripts as compared to lower levels observed in melanocytes, 

nevuss cells, non-metastatic melanoma cells and those with low metastatic potential. 

Therefore,, Northern blot analysis was applied on total RNA and poly(A)+-enriched RNA from 

MV33 cells. Hybridisation with a randomly labelled cDNA probe revealed that the earlier 

observedd 0.45 kb pCMal transcript is not enriched in the poly(A)+ fraction (Fig. 1A). 

Subsequently,, single strand specific pCMal probes were used on the same Northern blot with 

MV33 RNA samples. Hybridisation with a plus strand cRNA probe (Fig. IB) showed some 

weakk pCMal expression in the poly(A)+-enriched RNA fraction, whereas a prominent minus 

transcriptt appeared of 0.45 kb (0.45""""J) in the total RNA fraction. Additionally, some less 

prominent,, larger minus transcripts were visible, notably one band of 4.0 kb size (4.0minus). 

Hybridisationn with a minus strand cRNA probe (Fig. 1C) detected a major plus transcript of 

4.00 kb (4.(fIus) and some smaller, less prominent transcripts, but again all transcripts mainly 

appearedd in the total RNA sample. The membrane was stripped and rehybridised with a [3-

actinn probe to confirm poly(A)+ enrichment (Fig. ID). In summary, the observations that 

pCMall  cDNA lacks an obvious open reading frame and that pCMal derived probes detect 

twoo major transcripts that are not enriched in the poly(A)+ fraction, suggest that the transcripts 

doo not encode a protein. 
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pCMal l acti n n 

A A 
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4.00 kb — 

0.44 kb — Ü 
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cDNA A 
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Figuree 1. Northern blot analysis of pCMal on total versus poly(A)+ RNA from the human melanoma cell line 
MV3.. Ten ug of total RNA and 2 ug of poly(A)+ RNA was loaded in each lane and hybridised with either a 
randomm labeled "P cDNA or cRNA probe. A, B, C, and D represent four independently performed experiments 
eachh carried out two times. Lanes 1 and 2 in are representative for MV3 derived total and poly(A)+ RNA 
respectively.. Blots shown are from a representative experiment. Blots were stripped and re-hybridised with a 
humann p-actin cDNA probe to control for differences in loading of RNA and the enrichment procedure of the 
poly(A)++ RNA as shown in D. Molecular size markers of 4.0 kb and 0.4 kb are indicated on the left. 

4.2.. PAC library screening and Southern blot analysis of pCMal 

Fromm the previous data (see above) it is understandable that neither screening of 

humann cDNA libraries nor application of the protocol for rapid amplification of cDNA ends 

(RACE)) yielded longer pCMal related cDNA clones (data not shown). The synthesis 

proceduree of cDNA libraries is biased to incorporate RNAs with a poly(A)+-tail. Therefore, a 

humann genomic PAC library of high complexity was screened with a randomly labelled 

pCMall  cDNA probe. Seven out of 22 positive PAC clones were selected and analysed for 

sequencee similarity by PCR with primers based on the cDNA sequence of pCMal. Nine 

differentt combinations of primer pairs yielded PCR products of the expected sizes on cDNA 

ass well as genomic DNA templates (results not shown). These data indicated that the original 
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4744 nucleotides long cDNA sequence of pCMal is derived from a contiguous region of the 

genomicc DNA clones and is contained in a single exon. 

Southernn blot analysis of human genomic DNA from normal tonsil and a high grade 

gliomaa tumour, after double digestion with restriction enzymes Bglll and Pvul, revealed one 

singlee band of 5.5 kb, when hybridised with a randomly labelled cDNA probe derived from 

pCMall  (Fig. 2, lanes 1 and 2). The single positive 5.5 kb fragment that is generated by double 

11 kb P C M a 1 

markerr <\ *> % A 

5.00 kb _ — 5 5 k b 

4.00 kb —  — 4.0 kb 
3.00 kb 

2.00 kb 

0.55 kb 

Figuree 2. Southern blot analysis of pCMal. Fifteen ug of genomic DNA was size-fractionated on a 0.7% 
agarosee gel. A random labeled cDNA probe of pCMal was hybridised to the blot. Lanes 1 and 2 represent Bglll 
vss Pvul digested genomic DNA of human tonsil and a high grade glioma respectively. The genomic DNA was 
alsoo digested with Aspl vs Nsil shown in lanes 3 (tonsil) and 4 (glioma). On the left side the 1 kb DNA marker is 
indicated.. The southern blot procedure was performed two times of which a representative blot is illustrated. 

digestionn with Bglll and Pvul, is accounted for by the nearest Bglll site on the left of the 

pCMall  fragment (Fig. 4: genomic DNA) and a second unidentified cleavage site, which must 

flankk pCMal on the right side in the non-contiguous part of the database entry for 

chromosomee 11. The three positive restriction fragments that are generated by double 

ION N 



digestionn with Nsil and Aspl, arise from cleavage in the two indicated Nsil sites (4.0 kb 

fragment),, the right one of the two Nsil sites and Aspl within the pCMal sequence (0.25 kb 

fragment)) and the aforementioned Aspl site and a second unidentified cleavage site (>10 kb 

fragment)) within the non-contiguous part of the genomic database sequence. (Fig. 2, lanes 3 

andd 4). Since it is unclear whether splicing events are involved in the generation of the 

differentt 4.0 kb transcripts, it is not allowed to extrapolate the sequence of the longer pCMal 

transcriptss from the available genomic sequence. 

4.3.. Chromosomal localisation of pCMal: short arm of chromosome 11 

Thee isolated genomic DNA inserts from the seven positive PAC clones were used to 

identifyy the chromosomal localisation of pCMal by fluorescence in situ hybridization (FISH). 

Hybridisationn with metaphase chromosomes from human lymphocytes indicated that pCMal 

iss located on the distal part of the short arm of chromosome 11. This chromosome 11 

identificationn was performed by co-hybridisation with a chromosome 11 centromeric specific 

probee (Fig. 3). 

Figuree 3. Chromosomal mapping of pCMal. Representative picture of human metaphase chromosomes of 
lymphocytess hybridised with a probe derived from a positive pCMal related PAC clone. Chromosome 11 
identificationn was performed with a chromosome II centromere specific probe. The pCMal related gene is 
locatedd on the short arm of chromosome 11 (arrow). 
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Further,, computer analysis with a recently released database matched the pCMal 

cDNAA sequence (accession number: AJ269829) to a fragment of genomic sequences located 

onn chromosome 11 (GenBank accession numbers: AC023345; AC073172; 96% sequence 

similarity;; sequencing in progress). The restriction map of the contiguous genomic fragment 

off  approximately 5 kb and the cDNA sequence of pCMal revealed the presence of 3 Bglll 

sites,, 2 Nsil sites and 1 Aspl site at the indicated positions (Fig. 4). while Pvul sites were 

absent.. The restriction map and the genomic nucleotide sequence are in concordance with the 

dataa obtained in the PCR analysis of the PAC clones and the Southern blot analysis. 

cDNA A 

pluss strand 

T3 3 b b 

pCMal l 

1_ 1_ 
N N 

Fll F2 F3 

Rl l 

JL L 

minuss strand 

r r J J 
R22 R3 R4 

T7 7 

genomicc DNA 

HI— — 

pCMal l 

B BB B NN A P/B/N/A 

Figuree 4. Molecular representation of pCMal cDNA versus genomic DNA clone. For in situ hybridization 
cRNAA probes with T3 and T7 RNA polymerase generated the plus and minus strand of pCMal respectively. 
cDNAA specific primers of pCMal are indicated with arrows. Restriction sites are shown as vertical lines which 
includee A: Aspl. N: Nsil, B: Bglll. and P: Pvul. The overlap of pCMal with the genomic clone is indicated with 
dashedd lines. Letters in bold resemble possible restriction sites downstream of the pCMal gene. Numbers 
correspondd with the size of both the clones in kilobase (kb). 

Thee genomic sequence fragment mapped pCMal more accurately to 11 p 15.1 -2. This 

iss in agreement with the finding that pCMal is localised centromeric to the balanced 

translocationn breakpoint t(4;l l)(pl5.2;pl 5.4) in a cell line derived from a patient with the 
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Beckwithh Wiedemann Syndrome as described previously [20]. These findings strongly 

suggestss the authenticity of the pCMal gene. 

4.4.. pCMal expression in melanocytic tissue: presence in nevi versus absence in normal skin 

melanocytes s 

Previouss data indicated that the pCMal gene encodes two major transcripts (Fig. 1). 

Therefore,, we determined its expression profile in a collection of both melanocytic lesions 

andd melanocytic cells in culture by in situ hybridisation. The digoxigenin labelled minus 

cRNAA probe, mainly hybridising with the 4.0°us transcript (Fig. 1C), gave the most interesting 

expressionn patterns in situ (Fig. 5). Minus transcripts (mainly 0.45m'""s and 4.0m"1"5; Fig. IB) 

detectedd by the plus cRNA probe are absent or expressed only at very low levels. These 

observationss suggest that the 4.(flus transcripts are most relevant in vivo. 

Withh respect to melanocytic tissues, pCMal plus transcripts were not detectable in 

melanocytess present in normal skin specimens (0/12) that were used in the study (Fig. 5 A). 

Expressionn was observed in the hair follicles, sweat glands, and in keratinocytes. By contrast, 

melanocyticc nevi (14/14) were full of pCMal plus transcripts in nevus cell nests (100%) 

throughoutt the dermis near the dermal-epidermal junction of the lesion (Fig. 5B). The 

expressionn levels, however, diminished in the deeper dermal parts of the lesions. The majority 

off  the cutaneous primary melanoma lesions (11/15) showed detectable pCMal plus transcripts 

butt not in all cells. Expression of plus transcripts could be observed in the papillary to 

reticularr dermis with variable levels of intensity in primary melanomas of the nodular type 

(Fig.. 5C, 5D). Beyond the reticular dermis a heterogeneous expression, from complete 

absencee to detectable signals, for plus transcripts of pCMal were observed. Although most of 

thee cutaneous primary melanomas were positive for pCMal plus transcripts, not more than 

10-20%% of the melanoma cells were positive, irrespective of the melanoma type studied. The 

primaryy melanoma specimens analysed were of cutaneous and uveal origin and showed 
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variablee levels of expression independent of their anatomical site. Interestingly, the primary 

melanomaa lesion and the corresponding melanoma metastasis derived from the same patient, 

wass positive for pCMal plus transcripts (data not shown). Six out of seven (86%) melanoma 

metastasess were negative for pCMal plus transcripts (data not shown). 

Figuree 5. In situ hybridisation of pCMal 4.0p!l" transcripts in human melanocytic lesions. A. Human normal skin 
melanocytess are negative in the basal layer of the skin. B. Melanocytic nevus with strong positivity in the nevus 
celll  nests, and diminished expression in the deeper part of the lesion. C and D represent examples of serial 
sectionss of a primary melanoma (nodular type): C. H&E staining and D. in situ hybridisation. As compared to 
thee other photomicrographs a higher magnification for C and D is shown to illustrate the atypia that is 
characteristicc for this lesion. Note that the lesion shows positive cells in the papillary to reticular dermis near the 
dermoepidermall  junction. E. Non-metastatic melanoma cells (IF6) with pCMal transcripts in the nucleus. F. 
Metastaticc melanoma cells (1F6M) with increased expression both in nucleus and cytoplasm. Pictures are 
representativerepresentative for the tissues used the study. 
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Withh respect to melanocytic cells in culture, pCMal plus transcripts were also 

analysedd by in situ hybridisation in benign and malignant melanocytic cells. All cultured 

melanocyticc cells that were used in the study were positive to a variable degree. A scattered, 

weakk expression was observed in primary cultures of melanocytes of low passage number, but 

uponn prolonged cultivation uniform, strong expression was observed of pCMal plus 

transcripts.. Furthermore, pCMal plus transcripts were present in the nuclei of cultured non-

metastaticc melanoma cells (1F6), whereas the metastatic variant (1F6M) displayed elevated 

expressionn both in the nuclei and the cytoplasm (Fig. 5E and 5F). The highly metastatic 

melanomaa cells also showed detectable levels of pCMal minus transcripts. 

5.. Discussion 

Celll  transformation is accompanied by numerous changes in gene expression. cDNA 

clonee pCMal shows remarkable differences between expression in situ in skin and in vitro in 

culturedd melanocytic cells. Although in each group the number of tissue specimen is small, by 

studyingg the type of lesion the present data are suggestive that pCMal is strongly upregulated 

inn normal skin in situ during the transition from single melanocytes to nevi, which are clusters 

off  melanocytes. The expression level of pCMal decreases in primary melanoma lesions and is 

nearlyy absent in melanoma metastases. This tissue profile indicates that pCMal transcripts 

mayy be a very interesting marker to study the development of melanocytic lesions. 

Thee gradual disappearance of the signal in the deeper parts of nevi may be due to the 

micro-anatomyy related expression as described previously [14]. On the other hand, this may 

alsoo be interpreted as a population of melanocytic cells undergoing either transitional changes 

orr maturation [21] which are reflected by diminished expression levels of pCMal. However, 

noo firm conclusions can be made from the present data on this matter. 
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Inn culture all melanocytic cells analysed were positive, while expression is most 

elevatedd in highly metastatic human melanoma cells. The apparent absence of a poly(A)+-tail 

andd an extended open reading frame indicate that pCMal transcripts do not represent 

messengerr RNA, and rather suggest a regulatory and/or structural function. This suggestion is 

reinforcedd by the detection of multiple, complementary pCMal transcripts of variable sizes (a 

majorr plus transcript of 4.0 kb and major minus transcripts of 0.45 and 4.0 kb) and the 

chromosomall  location of the gene at 1 lp 15.1-2. 

Severall  arguments support the authenticity of the pCMal transcripts over artefactual 

signalss due to DNA contamination's. Prior DNAse treatment of RNA samples did neither 

affectt the results of Northern blot analysis nor RT-PCR reactions and in situ hybridisation. 

Moreover,, DNA contamination's should give rise to comparable profiles on Northern blots 

withh single-stranded plus and minus probes. The regular differential expression observed in in 

situsitu hybridisation of tissues and cells can only be ascribed to RNA, as well as the overall 

nuclearr staining in some cases and additional cytoplasmic staining in other cases. Cloning of 

thee longer, 4.0 kb transcripts is a high priority, but could not yet be achieved by routine 

screeningg of cDNA libraries, which are biased to contain cDNA-fragments derived from 

poly(A)++ RNA, whereas pCMal transcripts are preferentially present in the total RNA 

fraction. . 

Thee genomic localisation of pCMal at chromosome llpl5.1-2, as determined by the 

FISHH technique, is also highly relevant. Computer based analysis of the human genome and 

thee FISH analyses, confirmed the genomic localisation of pCMal to the llpl5.1-2 locus. 

Abnormalitiess at the l lpl 5 locus were found in a number of tumours such as rhabdoid 

tumours,, rhabdomyosarcoma, hepatocellular carcinoma, Wilm's tumour, breast cancer, and 

includingg the Beckwith-Wiedermann Syndrome [22-29]. Genomic imprinting is one of the 

hallmarkss of the chromosome 1 lpl5 locus, which harbours more genes encoding untranslated 
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RNAss with regulatory functions, including the cytoplasmic HI9. Recent studies on the 

transcriptionall  regulation of two linked, imprinted genes at llpl5.5, Igf-2 and H19, have 

providedd evidence for a novel mechanism of epigenetic control, involving DNA methylation 

off  an insulator element located between the two linked genes [30]. A more thorough analysis 

off  genomic sequences and genes surrounding pCMal will be interesting in this regard and 

mayy also resolve the nature of the longer pCMal transcripts detected (notably 4.0 plus). 
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