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Association Between Chromosome llq13 
Amplification and Prognosis of Patients with 

Oesophageal Carcinomas 
Masaki Mori, Takashi Tokino, Akio Yanagisawa, Masao Kanamori, Yo Kato 

and Yusuke Nakamura 

Ninety pairs of normal and tumour tissue DNAs were isolated from paraffin-embedded blocks of advanced 

oesophageal carcinoma cases and examined for gene amplification at chromosome llq13 by dot-blot hybridisation 
using the inf-2 gene as a probe. 22 of 90 carcinomas (24%) showed more than two times amplification. Although 
no significant correlation was observed between gene amplification and histological type or metastasis to lymph 

node, a tendency for deeper invasion to be associated with more frequent amplification was observed. In relation 
to prognosis, patients with amplification had a lower survival rate than those without amplification. This tendency 
was evident both in the group with well differentiated type carcinoma and in the group which had no metastasis 

to lymph node. Thus, gene amplification of the in&2 locus may be a useful prognostic factor. 
EurJ Cancer, Vol. 28A, No. 415, pp. 755757,1992. 

INTRODUCTION 
AMPLIFICATION OF proto-oncogenes in malignant turnours such 
as N-myc in neuroblastoma or erbB-ZIHER-2 in carcinoma of 
the breast has been reported to be frequent, the indication being 
that this may be a prognostic factor in these types of carcinomas 
[l-5]. 

In oesophageal carcinomas, frequent gene amplification at 
chromosome 1 lq13, which contains the hst and int-2 genes, has 
been described [6]. This region was also found to be amplified 
in some breast and gastric carcinomas, although at a frequency 
much less than that apparent in oesophageal carcinomas [5-71. 
Amplification of this region was considered to have a relation 
with metastasis to lymph nodes [6], and may also have an 
important role to play during malignant progression of head 
and neck squamous cell carcinomas [8]. However, whether an 
association exists between amplification at chromosome llq13 
in oesophageal carcinomas and prognosis of patients remains 
unclear. To address this question, we have investigated gene 
amplification at chromosome llq13 in 90 patients with oeso- 
phageal carcinomas who underwent operations more than 5 
years ago and were followed-up carefully thereafter. In the 
present report possible association with prognosis or other 
pathological parameters is discussed. 

MATERIALS AND METHODS 
DNA extraction 

90 pairs of normal and tumour tissues from patients with 
advanced oesophageal carcinomas, who underwent operation 
during the period 1980-1985, were used in this study. 

DNAs were extracted from paraffin embedded tissues by the 
modified method of Goelz et al. [9]. Tissues were separated into 
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cancerous and non-cancerous portions, sliced with a razor blade 
and incubated in TE9 (500 mmolil Tris, 20 mmolil EDTA, 
10 mmolil NaCl, pH 9.0), 1% sodium dodecyl sulphate and 
0.9 mgiml proteinase K for 24 h at 50°C. DNAs were purifed 
by phenol/ chloroform extraction and ethanol precipitation. 

Slot blotting 
2 kg DNA were denatured in 0.5 N NaOH, 1.5 M NaCl and 

blotted onto Hybond-N ’ nylon membranes (Amersham) using 
a HYBRI-SLOT apparatus (Bethesda Research Laboratories). 

DNA probes 
pSS6(inr-2) and total human lymphoblast DNA were labelled 

by the random priming method with 32P-dCTP [lo]. Hybridis- 
ation and washing were performed according to the method 
reported by Nakamura et al. [ 111. After hybridisation with 
pSS6, the filters were stripped and rehybridised with total 
human DNA for a quantitative control. 

Radioactivity for each slot was measured using a BAS 2000 
image analyser (Fuji film). To correct for amounts of DNA 
between cases, the amplification ratio was calculated as 
(TilNi)i(TciNc); where Ti, radioactivity in tumours for int-2; 
Ni, radioactivity in normal tissue for int-2; Tc, radioactivity in 
tumours for total human DNA; NC, radioactivity in normal 
tissue for total human DNA, A ratio > 2 was counted as positive, 
and < 1.5 as negative. Ratios between 1.5-2.0 were classified as 
intermediate. 

Statistical analysis 
Analysis of survival data was conducted by the method of Cox 

[ 121 and Kaplan-Meier [ 131. In the analysis of contingency 
tables, Fisher’s exact test for small expected frequencies was 
performed [ 141. 

RESULTS 
Figure 1 illustrates representative results of slot hybridisation 

using pSS6(int-2) or total human DNA as probes. 22 (24%) of 
90 cases were classifed into the amplified group, 61 were negative 

7.55 



756 M. Mori et al. 

3 i 
* ” 

1 ,( ” 

INT2 fi 

+-I--++--+-+- 

Fig. 1. III&! amplification in oesophageal carcinomas. Dot-blot 
hybridisation of nine sets of DNA is shown. Numbers above figure 
are case number. N: normal tissue; T: turnour. Filter was hybridised 
with pSS6(int-2), stripped and re-hybridised with total human DNA 

as control. + : amplified; - : non-amplified. 

Table 1. Int-2 amplification in oesophageal carcinomas 

Male 
Female 

Total 

(%). 

Non- 
amplified Intermediate Amplified Total 

50 (65) 7 (9) 20 (26) 77 (100) 
11 (85) 0 2 (15) 13 (100) 

61 (68) 7 (8) 22 (24) 90 (100) 

and 7 were considered as intermediate (Table 1). The mean age 
at operation of these 90 patients was 62.3 years and the frequency 
of the amplification among different age groups was almost the 
same (data not shown). Gene amplification was detected more 
frequently in males (20/77; 26%) than in females (2/13; 15%), 
although the difference was not statistically significant. 

The 7 intermediate cases were excluded from further analysis 
leaving 83 to be used for comparison with data for histological 
analysis (Table 2). The incidence of gene amplification was 28% 

Table 2. Histological factors and int-2 amplification 

Non-amplified Amplified 

Histological type 
Well differentiated 
Moderately differentiated 
Poorly differentiated 
Undifferentiated 

“Invasion depth 

pm, al 
a2, a3 

Lymph node metastasis 

Negative 
Positive 

23 9 (28) 
26 10 (28) 
9 2 
3 1 1 (20) 

7 1 (13) 
54 21 (28) 

18 5 (22) 
43 17 (28) 

(%). 
* pm, invasion to muscularis propria; al, invasion reaching the 

adventitia; a2, definite invasion to adventitia; a3, invasion into 

the neighbouring structures. 
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Fig. 2. Association between kc-2 ampliication in oesophageal carci- 
nomas and survival rate. Cases with non-curative resection were 
excluded. Patients who died within 30 days were also excluded as 
direct operative deaths. The Kaplan-Meier method was used to 
estimate the distribution of each group. The two survival curves are 

not significantly different (P > 0.05; generalised Wilcoxon test). 

in both well differentiated types and moderately differentiated 
types, and 20% in poorly or undifferentiated types, this differ- 
ence being without significance. The depth of local invasion of 
tumours and the status of lymph node metastasis, which are 
significant factors for prognosis, were also examined. A higher 
incidence of amplification was observed in the deeply invasive 
group (28%) as compared with the less invasive group (13%). A 
little difference was observed between the positive lymph node 
(LN) group (28%) and the negative LN group (22%). 

For the analysis of prognosis, 17 cases with non-curative 
operation were excluded. 3 patients who died within 30 days 
after operation were also excluded as direct operative deaths. The 
Kaplan-Meier comparison procedure was performed between 15 
amplified and 48 non-amplified cases (Fig. 2). Although patients 
with amplification demonstrated a shorter survival than those 
without amplification, the two survival curves were not signifi- 
cantly different (P > 0.05; generalised Wilcoxon test). 

Survival rate was also compared for each group, classified on 
the basis of pathological phenotype. In the moderate and poorly 
differentiated groups, no significant differences were observed. 
In contrast, in well differentiated group, all 3 patients whose 
carcinomas had gene amplification, died within 2 years, while 
more than half the patients without gene amplification survived 
for 5 years (Table 3). 

Figure 3 illustrates the survival rates of patients with or 
without lymph node metastasis. In the positive LN group, the 
two survival curves were not significantly different between 
amplified and non-amplified cases. However, in the negative 
LN group, the two survival curves were significantly different 
(P < 0.01; generalised Wilcoxon test). 

DISCUSSION 
The present analysis of co-association between gene amplifi- 

cation at chromosome 1 lq13 and histopathological diagnosis or 
prognosis of oesophageal carcinoma patients revealed that of 90 
cases examined, 22 (24%) to have an amplified int-2 locus. The 
reason for the lower frequency than that reported previously [6] 
is unclear. 

No significant correlation between gene amplification and 
histological type or metastasis to lymph nodes was observed. 
However, our data do indicate that gene amplification might 
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Table 3. Survival rate for each histological type 

Histological 

type 

Amplification 2-year survival S-year survival 

Well 
Non- 

amplified 

Amplified 

12116 10116 

(P = 0.036)’ (I’ = 0.087)* 
013 013 

Moderately 
Non- 
amplified 

Amplified 

11123 6123 
(NS) (NS) 

319 219 

Non- 
Poorly + amplified 

undifferentiated Amplified 

419 119 

(NS) (NS) 
113 013 

Non-curative cases and direct operative deaths were excluded. 
’ P values were calculated by Fisher’s exact test. 
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Fig. 3. Association between h-2 amplification, lymph node metasta- 
sis and survival rate. Cases with non-curative resection and direct 
operative deaths were excluded. In the positive LN group, the two 
survival carves are not significantly different. In contrast, in the 
negative LN group, the two survival curves are significantly different 

(P < 0.01; generalised Wikoxon test). 

be a valuable prognostic factor for patients with oesophageal 
carcinomas, since the positive gene amplification group tended 
to have a poorer prognosis. 

Although no statistically significant difference was observed 

in the moderate and poorly differentiated groups, the difference 
in 2-year survival rate observed between amplified and non- 
amplified cases in the well differentiated group was significant. 
Two reasons for this specificity may be speculated. One is 
that in the moderate and poorly differentiated groups, gene 
amplification might be masked by contamination by large num- 
ber of stromal cells due to the invasive character of these 
tumours. The other reason is that other genetic changes accumu- 
late in moderate or poorly differentiated types which might exert 
more important irdluence on patient prognosis. 

Negative lymph node group with gene amplification had a 
poorer prognosis than those without gene amplification and 
distant metastasis (liver, lung, paraaortic lymph node in the 
abdomen) were detected in 3 of 5 cases with gene amplification 
who had no lymph node metastasis at operation. These results 
suggest that amplification of the int-2 locus might be associated 
with metastasis through the blood vessels, but not via the lymph 
ducts. 

In conclusion our results indicate the possibility that chromo- 
some 1 lq 13 gene amplification may be a useful prognostic factor 
for patients with oesophageal carcinomas, particularly for those 
with well differentiated types or without lymph node metastasis. 
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