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Summary Inactivation of the p16 gene is believed to contribute to the tumorigenic process of several neoplasms, including head and neck
tumours. In the present study, DNA samples from paired tumour and adjacent normal tissue from 47 patients with squamous cell carcinoma
of the head and neck were investigated for the occurrence of pl6 genetic alterations. Single-strand conformation polymorphism and direct
DNA sequence analysis led to the identification of p16 mutations in six cases (13%). Southern blot analysis showed that homozygous deletion
is a rare event in the group of tumours analysed. Loss of heterozygosity (LOH) analysis was performed by polymerase chain reaction (PCR)
using two microsatellite markers (IFNA and D9S171) from the 9p21 region. Taking into account only the informative cases, 17 of 32 tumours
(53%) showed LOH for at least one of the markers analysed. The methylation status of the CpG sites in the exon 1 of the p16 gene was
analysed using methylation-sensitive restriction enzymes and PCR amplification. Hypermethylation was observed in 22 (47%) of the head
and neck tumours analysed. In our series of head and neck tumours, evidence for inactivation of both p16 alleles was observed in 13 cases
with hypermethylation and LOH, two cases with hypermethylation and mutation, four cases with mutation and LOH and one case with
homozygous deletion. These findings provide further evidence that genetic alterations, especially hypermethylation and LOH, leading to the
inactivation of the p16 tumour suppressor gene are common in primary head and neck tumours. © 1999 Cancer Research Campaign
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The p16 tumour suppressor gene located on chromosome 9p21, Genetic alterations involving the chromosomal region 9p21-22,
encodes a 16 kDa protein that acts as a cyclin-dependent kinasgch as translocations, insertions, heterozygous and homozygou:s
(cdk) 4/6 inhibitor (Serrano et al, 1993). This gene, whose locus ideletions are frequently observed in human cancerpIbgene
denominated CDKN2A, has also been narvdS1and p16ma is considered to be the deletion target in this region (Kamb et al,
(Kamb et al, 1994, Ranade et al, 1995). The CDKN2A gene 199%; Williamson et al, 1995). High frequencies of homozygous
utilizes alternative first exons and common downstream exons tdeletion and mutations of this gene have been detected in cell lines

encode two structurally unrelated proteins, f¥6and pl19", derived from different types of tumours (glioma, breast cancer,
which mediate cell cycle arrest through different mechanismsnelanoma, lung, bladder, leukaemia) (Kamb et al, 498bori
(Quelle et al, 1995; Stone et al, 1995; Chin et al, 1998). et al, 1994), suggesting that6 may play an important role in the

The progression of proliferating cells through the differentregulation of cellular growth in the majority of cells. However, in
phases of the cell cycle is highly regulated by activators angrimary tumourspl6genetic alterations occur frequently in only a
inhibitors (Hunter and Pines, 1994). p16 belongs to an importargubset of tumour types (Koh et al, 1995; Pollock et al, 1996). The
group of proteins that includes the p'¥5 p22 and p2%Pl, highest frequencies gf16 inactivation by mutations and homo-
which negatively regulate the G1 phase of the cell cycle (Serrarmygous deletions are observed in carcinomas of the pancreas
et al, 1993). The pl6 gene product binds to cdk4 and cdkb6esophagus, renal cell, head and neck and in melanoma (Caldas ¢
inhibiting their association with cyclin D1. The inhibition of the al, 1994; Mori et al, 1994; Cairns et al, 1995; Flores et al, 1996;
cyclin D1-cdk4/6 complex activity prevents retinoblastomaReed et al, 1996). Furthermore, germline p1l6 mutations predis-
protein (pRB) phosphorylation and the release of E2F, leading tpose to familial melanoma (Hussussian et al, 1994; Kamb et al,
the inhibition of the cell cycle in the G1/S transition (Serrano et al1994).

1993; Tam et al, 1994; Yeundall and Jakus, 1995). Genetic Several studies have demonstrated high frequencies of loss of
abnormalities inactivating thgl6 gene might confer cell growth heterozygosity (LOH) on the short arm of chromosome 9
advantages contributing to the tumorigenic process. compared to the p16 mutations found in primary tumours. In addi-
tion, a complex pattern of LOH on 9p21-22 has been observed in
different types of tumours, suggesting that this region may harbour
Received 8 July 1998 other tumou_r suppressor genes associated With the tumorigenic
Revised 13 April 1999 process (Puig et al, 1995; Farrell et al, 1997; Kim et al, 1997). On
Accepted 26 April 1999 the other hand, de novo methylation has been proposed to be ar
_ important alternative mechanism pf6 gene inactivation. Merlo
Correspondence fo: MA Nagal et al (1995), studying cell lines and primary solid tumours
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(carcinomas of the lung, head and neck and gliomas), demomOH analysis

strated thatpl6 hypermethylation is a common event in those . .
tumours. Subsequent studies have confirmed phétis hyper- LOH for the chromoso_mal region 9p21-22 was analysed using
two polymerase chain reaction (PCR)-based polymorphic

i i 0, 0,
n:i%t;)gztai% gaetscc;nﬁ:a:alog dtehneoctz)arrf:?:ct)ngii 280/(; ;) L:: d E::Slﬁ))t‘narkers, as described previously (Kwiatkowsky and Diaz, 1993;
9 ) phag X yapay et al, 1994). Allelic losses were determined by densito-

| 75%) (H t al, 1995; F t al, 1996; Lo et . . o
myeloma (75%) (Herman et al, 1995; Fueyo et al, 1996; Lo e hetric scan (UltroScan XL; Pharmacia) as complete or partial if

1996; Ng et al, 1997; Wo_ng etal, 1997).' ... the intensity of one allele was reduced by at least 40% in tumour
Chromosome 9p deletions are considered to play a role in t NA as compared with normal DNA of the same patient. LOH
early stages of the tumorigenic process of the head and necC . . ; '
(Califano et al, 1996). High frequencies of LOH of the 9p21—22\Nas scored for informative (heterozygous) patients only.

chromosomal region have been reported in squamous cell carci-
nomas of the head and neck, including dysplasia and carcinoma®CR - single-strand conformation polymorphism
situ (Nawroz et al, 1994; van der Reit et al, 1994). Analygi 6f analysis

mutations, hypermethylation and homozygous deletions show . . . .
» VP y yo eg\go sets of oligonucleotide primers were used to amplify exons

that 7-79% of squamous cell carcinomas of the head and neck h? L 0d 2 of thel6gene. the primers used were the same as those
at least one of those genetic events (Cairns et al, 1994; Zhang et;l, P_0gene, P

1994; Lydiatt et al, 1995; Reed et al, 1996; Jares et al, 1997 ClPed by Okamoto et al. (1994) and Sun et al (1995). PCR

however, none of these studies have examined the bialleliééactlonS were performed in Z6-volumes using 50-100 ng of

inactivation of thepl6 and its relationship with the patients genomic DNA template, fim of each primet, l.'5 fmagnesium
clinicopathological characteristics or survival. chloride, 20Quu of each deoxynucleotide triphosphate, (0

3o, o . -
In this report, to investigate the role of th&6 genetic alter- of [a**P-dCTP] (Amersham, specific activity, 3000 Ci mmjol

ations in head and neck tumours, we performed a comprehensi\§ mu potassium chioride, 10mTris—HCI pH 8.0, and 0.5 unit

. ) . e - of Taq DNA polymerase (Pharmacia, NJ, USA). Samples were
analysis of the mechanisms involvedpib6 inactivation, such as L . . o

. . gverlaid with mineral oil and amplified for 35 cycles of denatura-
mutations, hypermethylation, homozygous and heterozygous

deletions. We further investigated whether there was a relationshltlon' annealing and extension optimized for each primer set. The

betweenpl6 inactivation and clinicopathological characteristics r%actl_o ns were performec_i_wn_h an automated Thermal Cycler
and survival of the patients. (Perkin-Elmer 580). Amplification products (1) were diluted

tenfold in a buffer containing 95% formamide, 20 iEDTA,
0.05% bromophenol blue and 0.05% xylene cyanol, heated at
83°C for 5 min and applied (@l per lane) on two 6% polyacl-

MATERIALS AND METHODS amide non-denaturing gel, one containing 5% glycerol and the
other 10% glycerol.
Tissue samples Electrophoresis was performed at 6 W for 14-16 h at room

. . . ' Eemperature with two cooling fans. Band shift mobility was
Paired tumour and normal tissue were obtained from 47 patlen(?e,[ected by autoradioaranhy of dried gels using Kodak X-Omat
with primary head and neck squamous cell carcinoma, before a ) Y . grapny 9 9 A
treatment, at the AC Camargo Hospital, Sdo Paulo, Brazil. AR film with an intensifying screen for 12-48 h at 220
Tumours consisted of squamous cell carcinomas localized to the
oral cavity 6 = 25), oropharynxr(= 8), hypopharynxr(=7) and  pjrect DNA sequencing
larynx (h = 7). Tumour samples were dissected to remove residual ) ] ) )
normal tissue before freezing and storage in liquid nitrogen. T&NA samples with suspectqrd 6 mutations as judged by single-
determine the amount of residual normal tissue, sections of tumoﬁFr_"’md conformatlpn polymorphism (SSCP) gels_ were ampllfl_e_d
were stained with haematoxylin and eosin for histopathologicaSing the same primers. The PCR products obtained were purified
examination. The amount of normal cell contamination in each/Sing Wizard PCR Preps kit (Promega Corporation, Madison, W1,
tumour sample was estimated by the pathologist to not exceddSA) according to the manufacturer's procedure. Threeudms
25%. The age of the patient at the time of operation ranged frof¢" out of the purified DNA was subjected to a dideoxy chain
27 to 80 years (median 61). The study included a total of 40 mald§'mination  reaction using a double-stranded DNA Cycle
and seven females. Information on smoking history and alcohopeduencing kit (Pharmacia) for both sense and antisense primers.
intake was available from 36 and 31 patients respectively. Regul&€duencing reaction products were denatured and resolved on 6%
alcohol intake was declared by 83% of the smokers. The clinicflenaturing urea/polyacrylamide gels. Gels were fixed for 15 min
stage of the patients was determined according to the UICC TNN @ 10% methanol/ 10% acetic acid solution, dried and exposed to
staging system and histopathological grade based on the WH&Tay film overnight.
classification.

Homozygous deletion analysis

DNA extraction By Southern blot: high molecular weight DNAs ({1€) were

Tissue was ground to a powder using a Frozen Tissue Pulverizdigested with EcoRI restriction endonuclease according to
(Termovac), the powder was resuspended in 1 ml of lysis buffemanufacturer’s specification. Digested DNA samples were
(10 mv Tris—HCI, pH 7.6, 1 na EDTA and 0.6% sodium dodecyl electrophoresed in 0.8% agarose gels with ethidium bromide and
sulphate (SDS) and 1Q@ mt* proteinase K, and incubated at transferred to nylon membranes, which were hybridized with the
37° overnight. High molecular weight DNA was extracted with PE1 probe described by Merlo et al (1995) labelled with
phenol—chloroform and precipitated with ethanol. [*P]dCTP by random priming. Membrane hybridizations and
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Table 1 pl6 genetic alterations observed in head and neck tumours

Number of Alterations
Analyses cases analysed  observed
PCR-SSCP Exon 1 47 2147 (6%)
Exon 2 47 4147 (8%)
Methylation assay Exon 1 47 22147 (47%)
LOH IFNA 47 11/28 (39%)
D9S171 47 14127 (52%)
Southern blot 47 1 case

washing were performed as described previously (Nagai et &
1993). Southern blots were stripped of probe by sodium hydroxid
treatment and reprobed withBamicroglobulin probe to evaluate

the amount of DNA loaded onto each lane. Scanning densitomet
of the autoradiographies was carried out to quantify the sign: CP56N CP56T CP46N CP46T

intensity of the hybridized bands using an UltroScan XL ACGTACGTACGTACGT
(Pharmacia). By PCR, the same primers used for the SSC ; -
analysis were used to investigate the occurrence of homozygo
deletions. PCR reactions were performed using 100 ng of genorm
DNA in the same conditions described for the SSCP analysis b
with 24 cycles. Genomic DNA from the breast cancer cell line
MCF-10F was used as positive control for homozygous deletior

PCR products were analysed on a 2% agarose gel. Figure 1 Sequencing analysis of p16 exons 1 and 2 mutations in head and
neck tumours. Case CP68 and CP51 showed a mis-sense mutation in exon
2 (codon 78, CTC - CAC, Leu - His) and in exon 1 (codon 16, CTG - CCA,
Leu - Pro) respectively. Case CP56 shows an intronic polymorphism

OO0 -

C

PCR-methylation assay

pl6 methylation status was examined using the combination of
digestion of genomic DNA with methylation-sensitive restriction
enzymes and PCR amplification. Genomic DNAp¢) was

NT NT NT NT
digested with 10 units dfipall, Cfol or Sma overnight according IENA

to manufacturer’s instructions. In order to ensure complete dige ! -
tion this step was repeated. Digested DNA samples were amplifie -

by PCR using primers specific for exon 1 of pi&gene (Kamb et
al, 1994) and for a microsatellite marker (D9S145, 9q13-21.2)

CP 94 CP 12 CP8 CP 75

used as PCR control (Furlong et al, 1992). PCR was performe NI
under the same conditions described for the SSCP analys D9S171
without [a®?P-dCTP], for 35 cycles of 9€ for 1 min, 53C for -,
1 min, 72C for 1 min and a final extension at®@for 5 min. The

i 0
PCR products were analySEd by eIeCtrOphoreSIS on 2% agaroF?g?ureZ Representative autoradiographs from loss of heterozygosity

gels. analysis of chromosome 9p in head and neck tumours. DNAs extracted from
tumour (T) and corresponding normal (N) tissues were analysed using
microsatellite markers IFNA and D9S171 as indicated on the left of the

Statistical methods _autora_diographs. Top, case numbers; arrow, allele showing reduction in
intensity

Analyses of statistical significance between pié genetic alter-

ations, and the clinicopathological characteristics of the patients

were performed by thg? test and Fisher exact test for frequency

data in contingency tables. Disease-free survival and overatlirectly for sequencing. Sequencing revealed the presence of six
survival probabilities were calculated based on the Kaplan—Meiemutations and one intronic polymorphism. Figure 1 shows repre-
product limit technique (Kaplan and Meier, 1958). sentative example of the sequencing analysis. Sequencing result:
are summarized in Table 2. Th&6 mutations observed included
three mis-sense mutations (exon 1, codon 16, GCUEA,
RESULTS Leu- Pro; exon 2, codon 78, CTOCAC, Leu- His; and exon 2,
Paired normal and tumour DNA from 47 patients with head and¢odon 114, CCC CTC, Pro-Leu), one frameshift mutation
neck cancer were examined for the occurrenc@ld genetic  (exon 2, codon 85, 1 bp insertion), one non-sense mutation (exon
alterations (Table 1). Exons 1 and 2 of pl6 were analysed fd, codon 80, CGA TGA, Arg- Stop) and one intronic mutation
mutations by PCR-SSCP. Seven out of the 47 cases analysédtron 1, G- T; splicing alteration). All tumours with mutations
showed evidence fqrl6é mutations (exon 1, three cases; exon 2,were advanced stage tumours (two stage Il and four stage V),
four cases). DNA samples showing electrophoretic band shiftwo in the oral cavity, two in the larynx and two in the
mobility were re-amplified and the product purified and usedhypopharynx.
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Table 2 Summary of the p16 mutations observed in head and neck tumours Table 3 Associations between p16 biallelic inactivation and the
clinicopathological characteristics of 47 patients with head and neck tumours
Case Exon Codon Mutation Effect
biallelic inactivation
CP1 Intronl G-T Splicing alteration
CP 16 2 80 CGA-TGA Arg - Stop Characteristics Categories N No  Yes P-value?
CP 28 2 85 1 bp insertion Frameshift
CP 30 2 114 CCC-CTC Pro - Leu Age <50 years 9 5 4
CP 51 1 16 CTG-CCA Leu—Pro > 50 years 38 25 13 0.57
CP 68 2 78 CTC-CAC Leu - His Gender Male 40 25 15
Female 7 5 2 0.65
Tumour site Oral cavity 24 16 8
Oropharynx 8 4 4
. . . Hypopharynx 7 4 3
The occurrence of homozygous deletions was investigated | Larynx 7 5 2 0.75
Southern blotting and PCR. Only one tumour DNA sampleLymph-node status Negative 22 13 9
showed reduction (40%) in the intensity of the bands in the aut Positive 25 17 8 053
. . . Histological grade® | 31 19 12
radiograms when compared with the corresponding normal DN, I 10 7 3
(_data not shown), suggesting the occurrence of homozygous de m 6 4 > 087
tion. Tumour stage® I 1 - 1
LOH was analysed by PCR using two microsatellite markers I 5 3 2
IFNA and D9S171, flanking the p16 locus (CDKNZ2). IFNA and :'\'/ ;‘?1’ 12 g 01
. . o 0 .
!2)98171. showed allelic Io.ss in 11/28 (39 A?) and 1.4/27 (52%5pacco consumption  Smoker 36 23 13
informative cases respectively. Of the 32 informative tumour: Non-smoker 6 5 1 0.33
examined 17 (53%) showed LOH for at least one of the markeAlcohol consumption Drinker 31 20 1
analysed. Representative results of the LOH analysis are shown Non-drinker 0 8 2 03
Figure 2.

Methylation status of the CpG sites in exon 1 ofifié gene aChi-square test; "UICC TNM staging system; “WHO classification.
was examined using methylation-sensitive enzyriisl(, Sma
andCfol) and PCR amplification. Hypermethylation was detectec
in 22 of 47 cases analysed (47%). Tumours with different patterr..
of DNA methylation are shown in Figure 3. The absence of a
310 bp PCR product for exon 1 of th&6 gene indicates that the head and neck tumours analysed; 13 cases with hypermethylation
Hpall, Sma and/orCfal restriction sites were unmethylated and and LOH; four cases with mutation and LOH; and two informative
had been cleaved (case CP44T). However, the presence of tbases with retention of heterozygosity showing concomitant
310 bp PCR product resistant to digestion with methylationypermethylation and mutation. In addition, homozygous deletion
sensitive enzymes indicates the occurrence of de novo methylatiavas observed in one case.
(cases CP13T and CP88T). In the series of tumours examined no correlations were found
In the present study, taking in account only the informativebetweenpl6 genetic alterations (mutation, hypermethylation and
patientspl6biallelic inactivation was found in 59% (19/32) of the LOH together or alone) and age, tumour site, TNM staging,

CP 44N CP 44T CP 13N CP 13T CP 88N CP 88T

» o D & » &> Do » 2o D &>
m & 0 o M o o o M € S o o

<116
«— D9S145

<4116
«4— D9S145

e
4 D9S145

CP44T CP13T CP88T

» & » D o » & QO
& o & o ° & o °
Exon 1 p16 Exon 1 p16 Exon 1 p16

Figure 3  Analysis of methylation status of the CpG island in exon 1 of the p16 gene in head and neck tumours. The presence of a 310 bp PCR product after
digestion with Hpall, Smal or Cfol indicates de novo methylation. A representation of the methylation status of the restriction sites in each case is shown on the
right. Case CP13T showed methylation at the Hpall and Smal sites; Case CP88T showed methylation at Hpall, Smal and Cfol sites; and Case CP44T showed
complete digestion at all restriction sites examined indicating absence of methylation
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Figure 4 Kaplan—Meier estimates of disease-free (A) and overall (B) survival in head and neck patients stratified according to the p16 biallelic inactivation.
O, patients with tumours showing p16 biallelic inactivation; o, patients with tumours without p16 biallelic inactivation (A, P=0.74; B, P=0.73)

Time (months)

histological differentiation, positive lymph nodes or tobacco and80 and 114 located within the ankyrin domains (Serrano et al,
alcohol consumption of the patients (Table 3). In addition, ndl993). Mutations at codon 114 involved a highly conserved
differences in survival were found between patients stratified foproline (P114) in the fourth ankyrin domain. Hence, the affected
pl6 hypermethylation or biallelic inactivation (median survival codons involve amino acids in domains which are likely to be
36.71 months) (Figure 4). essential fopl6biological activity. Although, the exon 2 is shared
by p16“ and p19" (Serrano et al, 1996; Chin et al, 1998)
experimental evidence indicates that mutations at exon 2 of the
DISCUSSION CDKNZ2A affects p18“2only (Arap et al, 1997). In addition, exon
Mutations, homozygous and heterozygous deletions and hypetf of the CDKN2A appears to be critical for gL8unction, both
methylation are the most common genetic events associated witlinding of p19to p53 and cell cycle arrest requires ex@rblt
the p16tumour suppressor gene inactivation. In the present studyiot exon 2 (Quelle et al, 1997; Kamijo et al, 1998). Furthermore,
we found evidence gFl6inactivation in a high proportion (59%) in the present study we have observed a point mutation in the
of the head and neck tumours examined. acceptor site of intron 1 and a missense mutation in exon 1
Thirteen per cent of the tumours analysed were found to havgodon 16) implicating p16* as the major target of inactivation
pl6mutations. The base substitutions in exon 2 were at codons 7@, the head and neck tumours analysed.

© 1999 Cancer Research Campaign British Journal of Cancer (1999) 81(4), 677-683
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Although homozygous deletions has been reported to be &rims P, Mao L, Merlo A, Lee DJ, Schwab D, Eby Y, Tokino K, van der Riet P,
important mechanism op16 inactivation in several human Blaugrund JE and Sidransky D (1994) RatepX(MTS]) mutations in
cancers, including head and neck tumours (Reed et al, 1996), primary tumors with 9p lossicience265 415-416

N g o ’ e?iirns P, Polascik TJ, Eby Y, Tokino K, Califano J, Merlo A, Mao L, Herath J,

our series of tumours only one tumour showed evidence for  jenkins R, Westra W, Rutter JL, Buckler A, Gabrielson E, Tockman M, Cho
homozygous deletion. Despite the fact that Southern blot and PCR KR, Hedrick L, Bova GS, Isaacs W, Koch W, Schwab D and Sidransky D
analyses were used to examine the occurrence of homozygous (1995) Frequency of homozygous deletion at p16/CDKNZ in primary human

; T tumours.Nat Genetll: 210-212
deletlon_s, we cannot rule out the poss_lb_lllty that normal Ce"CaIdas C, Hahn SA, Costa LT, Redston MS, Schutte M, Seymour AB, Weinstein CL,
contamination Cou!d accounF for the EquS'tely low frequency of Hruban RH, Yeo CJ and Kern SE (1994) Frequent somatic mutations and
homozygous deletion found in the present study. homozygous deletions of tipd 6 (MTS1 gene in pancreatic adenocarcinoma.

LOH and DNA hypermethylation were observed in 53% and  Nat Gene8: 27-32
47% of the cases analysed respectively, representing the maj%rf\hfano J, van der Riet P, Westra W, Nawroz H, Clayman G, P|an.tad05| S, C_orlo R,
mechanisms which may lead Fﬁ-G inactivation. In total 59% Lee D, Greenberg B, Koch W and Sidransky D (1996) Genetic progression

. _y . _ : 0 model for head and neck cancer: implications for field cancerizamcer
(19/32) of the informative patients with head and neck tumours Resss: 2488-2492
examined showed evidence @6 biallelic inactivation. Overall,  Chin L, Pomerantz J and DePinho RA (1998) The INK4a/ARF tumor supressor: one
20% (4/20) of the cases with biallelic inactivation showed muta- ~ 9ene, two products, wo pathwafsends Biochem. S2B: 291-296 .
fon and nypermettyiation, 105 (2/20) showed mutations anf’ T3 A L. clomen S Lee K Lune M, Coir o e 1
LOH, 65% (13/20) showed hyper_methylat'on and LO_H ar_'d ‘_5% head and neck squamous carcinoAra.J Patholl51 1767-1774
(1/20) showed homozygous deletion. These observations indicat@rrell WE, Simpson DJ, Bicknell JE, Talbot AJ, Bates AS and Clayton RN (1997)
that LOH and hypermethylation leading to pl6 inactivation is Chromosome 9p deletions ?n inyasive and noninvasiye non-functional pituitary
common in head and neck tumours. These results are similar to ade“"gas th‘;d‘zgt‘z%zg';’;‘o'gvo"’es markers outside of the MTS1 and MTS2
. . genesCancer Res/: —
those of Wong_ et al (;997) in O_eSODhageal adenocarcinomas _aEIgres JF, Walker GJ, Glendening JM, Haluska FG, Castresana JS, Rubio MP,
corroborate with previous studies that have demonstrated high pastorfide GC, Boyer LA, Kao WH, Bulyk ML, Barnhill RL, Hayward NK,
incidence of pl16 hypermethylation in head and neck tumours Housman DE and Fountain JW (1996) Losp18"<“ andp18M genes, as
(El-Naggar et al, 1997; Gonzéles et al, 1997). well as neighboring 9p21 markers, in sporadic melan@aacer Re$6:
: . ; TSR 5023-5032

To assess the prognostic potentlal of p16 InaCtIV.atlon in .thﬁueyo J, Gomez-Manzano C, Bruner JM, Saito Y, Zhang B, Zhang W, Levin VA,
development of head .and negk tl:'mours the genetic altgratlons Yung WA and Kyritsis AP (1996) Hypermethylation of the CpG island of
observed (alone and in combination) were correlated with the pi6/cdknzorrelates with gene inactivation in gliomémcogenel3:
clinicopathological characteristics (such as age, tumour size, 1615-1619 '
lymph node status, clinical stage, histological grade) and patier‘ﬂ”"’g_g R’l*v Lt};a” JE, Llish lMJ, Aﬁsra NA anc:1 Ferguson-sgmll;r; g/llxz élggz) Four

. . Inucleotide repeat polymorpnisms on chromosome - F48).
outcome. Our study failed to demonstrate any correlation between Mol Genetl: 4‘3 polymorp ( )
p16 inactivation and these clinicopathological characteristics 0iailo 0, Santucci M and Franchi A (1997) Cumulative prognostic value of
survival of the patients. LOH of chromosomal region 9p21 has pi6/cdkn2andp53oncoprotein expression in premalignant laryngeal lesions.
been postulated to be an early event in head and neck cancer J Natl Cancer Ins8g 1161-1163 ) )

(Califano et al, 1996) anp16 inactivation has been detected in G024/ MV. Pello MF, Lopez-Larrea C, Suarez C, Menéndez MJ and Coto E

. . . (1997) Deletion and methylation of the tumour supressor pedkedknan
preneoplastlc_ Igsmns of the larynx and oral cavity (Ggllo et al,  primary head and neck squamous cell carcingn@in Pathol50:
1997; Papadimitrakopolou et al, 1997). Our failure to find prog-  509-512
nostic significance for the16 genetic alterations might suggest Gyapay G, Morissete J, Vignal A, Dib C, Fizames C, Millasseau P, Marc S, Bernardi
that p16 inactivation is an early event in carcinogenesis in a & '-if‘“lfoﬁ""a”d \';I"e'tsée“b%cgiélggg) The 1993-1994 généthon human

. . . genetic linkage mafNat Gene®: —.

SUbgrouD of head and neck _tumours bqt with little or no Inﬂuenc?ﬂerman JG, Merlo A, Mao L, Lapidus RG, Issa JPJ, Davidson NE, Sidransky D and
on further tumour progression. The high frequence of tumours  gayiin SB (1995) Inactivation of thedkn2/p16/MTSgene is frequently
with p16 biallelic inactivation observed here provides further associated with aberrant DNA methylation in all common human cancers.
support to previous report (Reed et al, 1996) {ife tumour Cancer Res5: 4525-4530

. : : nter T and Pines J (1994) Cyclins and cancer Il: cyclin D and CDK inhibitors
suppressor gene does play an important role in the tumongen'ﬂfJ come of ageCell 79 573-582

process Qf the head and neCk: Th|§ hYPOtheSB 1S qlso supported ¥sussian CJ, Struewing JP, Goldstein AM, Higgins PAT, Ally DS, Sheahan MD,
observations thapl6 expression inhibits growth in cell lines Clark WH, Tucker MA and Dracopoli NC (1994) Germline p16 mutations in
derived from squamous cell carcinomas of the head and neck familial melanomaNat Gene8: 15-21

(Liggett et al 1996). However Whethpﬂ.ﬁ inactivation is an Jares P, Fernandez PL, Nadal A, Cazorla M, Hernandez L, Pinyol M, Hernandez S,

important predictor for prognosis and disease outcome needs to be |2¢" % Cardesa A and Campo E (1997) 16 mutations and
p p prog concomitant loss of heterozygosity at 9p21-23 are frequent events in squamous

clarified by further molecular epidemiological studies. cell carcinoma of the laryn©ncogenel5: 1445-1453
Jarrard DF, Bova GS, Ewing CM, Pin SS, Nguyen SH, Baylin SB, Cairns P,
Sidransky D, Herman JG and Isaacs WB (1997) Deletional, mutational and
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