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Table 2 The DQA1 and DQB1 SSO probes used in the study

Probe DQA1 specificity Sequence aa’

1 0103, 0201, 0601 5’-TCTGGCCAGTTCACCAT-3’ 22-27

2 0101 5’-GGAGATGAGGAGTrCTAC-3’ 31-36

3 01 02, 01 03, 0501 1 , 0501 2, 0501 3 5’-GGAGATGAGCAGTTCTAC-3’ 31-36

4 0103 5’-CTGGAGAAGAAGGAGACT-3’ 39-44

5 0101 , 0102, 0103 5’-TGGCCTGAGTTCAGCAAA-3’ 48-53

6 0301 1 , 0301 2, 0302 5’-CCTCTGTTCCGCAGATTT-3’ 49-54

7 0201 5’-TTCCACAGACTrAGAm-3’ 51-57

8 0401 , 0601 5’-ATCGCTGTGACAAAACACAAC-3’ 66-72
9 0501 1 , 0501 2, 0501 3 5’-CTTGAACAGTCTGATTAA-3’ 72-78

Probe DQB1 specificity Sequence aa

1 0201 5’-GCTGGGGCTGCCTGCCG-3’ 52-58

2 0501, 0604, 0605, 0606 5’-GGCGGCCTGTTGCCGAG-3’ 54-59

3 05031, 0601 5’-GGCGGCCTGACGCCGAG-3’ 54-59
4 0502, 0504 5’-GGCGGCCTAGCGCCGAG-3’ 54-59

5 0602, 0603, 05032 5’-GGCGGCCTGATGCCGAG-3’ 54-59

6 0301, 03031, 03032 5’-GGCCGCCTGACGCCGAG-3’ 54-59

7 0302, 0304, 0305 5’-GGCCGCCTGCCGCCGAG-3’ 54-59
8 0603, 0604 5’-GTGCGTCTTGTAACCAGACACATC-3’ 24-31

9 0301 , 0601 , 0304 5’-CGCGTGCGTTATGTGACCAGATAC-3’ 23-30

1 0 0302, 03031 , 03032, 0602 5’-CGCGTGCGTCTTGTGACCAGATAC-3’ 23-30
1 1 0501 , 0502, 0503, 0504 5’-CGGGGTGTGACCAGACAC-3’ 25-30

1 2 0201 5’-CGTCUGTGAGCAGAAGC-3’ 25-30

13 0401, 0402, 0504, 0601 5’-ACATCCTGGAGGAGGAC-3’ 66-71

14 0402, 03031, 0305 5’-GACCGAGCGCGTGCGGGG-3’ 20-26

1 5 0501 5’-GGTGTACCGGGCAGTGAC-3’ 45-5 1

a aa, amino acid position.

testing against DNA from B-Iymphoblastoid cell lines from
the 10th International Histocompatibihity Workshop (34).
Assuming no “null” alleles, we have considered samples to
be homozygous when only one allele was found.

HPV Detection

Tumor DNA (1 pg) was amplified by PCR using the Hi and
H2 primers residing in the E6 open reading frame for the

detection of HPV 1 6 and the Hi and H3 primers residing in
E6 for the detection of HPV i8 (35). Each of the PCR
reaction setups contained negative controls. Primer se-
quences and PCR conditions were as described previously
(8).

Statistical Analysis

The number of patients and controls positive for an allele
were compared by the �‘ test. The P values are presented
both with and without adjustment for number of compari-
sons. (Adjustment was done by multiplying with number of
comparisons.) It may be disputable whether to correct the P
values for number of comparisons. In this study, we have
presented both corrected and uncorrected Pvalues to avoid
dismissing presumably important findings.

OR and confidence interval were calculated by the
program Epi-Info (36).

Relapse-free survival was defined as the interval be-
tween diagnosis and relapse of disease or death due to
cervical cancer in case the patient was not rendered tumor
free by primary treatment. The method of Kaplan and Meier
(37) and the log rank test (38) were used to estimate and
compare survival rates. Multivariate analysis was performed
by Cox proportional hazard analysis (39) with the EGRET

statistical program (Statistics and Epidemiology Research
Corp., Seattle, WA).

Results

The distribution of HLA-DQA1 and HLA-DQB1 alleles in
the 1 58 patients with squamous cell carcinoma and the 186
random controls is given in Tables 3 and 4. The frequency
of DQA 1 *030X was increased among the patients com-
pared to the controls [OR = i .77 (1 .1 2-2.8); ��uncorrected

0.010], while the DQA1*0201 was decreased [OR = 0.57

(0.31-1.02); ‘�uncorrected = 0.044].
The distribution of DQB1 alleles (Table 4) among the

patients revealed that the DQBJ*03 alleles were overrep-
resented compared to what was found in controls. One
hundred six of the 158 (67%) patients were positive for

either DQB1*0301, DQB1*0302, or DQB1*0303 corn-

pared to 94 ofthe 186 controls (51%), giving an odds ratio
of 2.00 (1 .26-3.1 7) [1’uncorrectej 0.001 9, 1�correcieci

0.019 (number of comparisons = 10)]. DQB1*0301 was
present among 60 ofthe 1 58 patients (38%) compared to 47
of the 1 86 controls (25%) [F’uncorrected 0�0i 1 � �corrected

0.1 32 (number of comparisons = 1 2)]. Forty-eight of the
patients (30%) were positive for DQB1 *0302 compared to
4i of the controls (22%), while the numbers for
DQB1*0303 were 16 (10%) and 13 (7%), respectively.
None of these differences were, however, statistically sig-
nificant. The distributions of DQBJ*0301, DQBJ*0302,
and DQB1 *0303 among the DQB1 *03..positive patients
were 48, 39, and 1 3%, respectively, which were very sim-
ilar to what was found in Norwegian controls (47, 41 , and
i 3%). DQB1*0201 was decreased among the patients [OR

= 0.64 (0.40-1 .Oi ); 1�uncorrected 0.043]. DQB 1 *0602 was
present in 27% of the patients and in 33% of the controls.
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7 Ronningen, K. S. H., unpublished observations.

Table 3 DQA 1 antigens and alleles in 1 58 patients with squamous cell carcinoma of the cervix and 186 controls

Patients Controls
OR (Cl) Pun,o,re(i,�

N’(%) a q N)#{176}!0) a q

DQAJ’OlOl 37(23) 37 0.117 48(26) 51 0.137 0.88(0.52-1.48) 0.609

DQAJ’0102 50(32) 57 0.180 76 (41) 82 0.220 0.67 (0.42-1.07) 0.077

DQA1’0103 12 (08) 13 0.041 26 (14) 27 0.073 0.51 (0.23-1.09) 0.060

DQA1’0201 23(15) 26 0.082 43(23) 44 0.118 0.57(0.31-1.02) 0.044

DQA1’030X’� 77 (49) 91 0.288 65 (35) 75 0.202 1.77 (1.12-2.80) 0.010

DQA1’0401 17 (1 1) 17 0.054 14 (08) 14 0.038 1.48 (0.67-3.31) 0.297

DQA1’OSOl 64(41) 75 0.237 75(40) 79 0.212 1.01 (0.64-1.59) 0.972

a N, number of individuals; a, number of alleles; q, allele frequency; Cl, 95% confidence interval.

1, Not possible to distinguish between DQA1 ‘0301 1 , DQA1 ‘0301 2, and DQA1 ‘0302 with the 550 probes used.
C Pcorrected for number ofcomparisons (7) gave no significant associations to any ofthe DQA1 alleles. DQA1’ObOl was not found among patients or controls.

Table 4 OQB 1 antigens and alleles in 1 58 patients with squamous cell carcinoma of the cervix and 1 86 controls

Patients Controls
OR (Cl) Puncc),r,,ciedb

N’(%) a q N(%) a q

DQB1’0201 52(33) 58 0.184 81 (44) 83 0.223 0.64(0.40-1.01) 0.043

DQB1’0301 60(38) 68 0.215 47(25) 55 0.148 1.81 (1.11-2.95) 0.011

DQB1’0302 48 (30) 49 0.155 41 (22) 46 0.124 1.54 (0.92-2.58) 0.078

DQB1’030Y 16 (10) 16 0.051 13 (07) 14 0.038 1.50 (0.66-3.44) 0.297

DQB1’0402 17(11) 18 0.057 14(08) 14 0.038 1.48(0.67-3.31) 0.297

DQB1’OSOl 34 (22) 34 0.108 39 (21) 40 0.108 1.03 (0.60-1.79) 0.901
DQB1’0502 3 (02) 3 0.009 1 (1) 1 0.003 3.58 (0.28-189) 0.241

DQB1’0503” 4 (03) 4 0.013 1 1 (06) 1 1 0.030 0.41 (0.09-1.43) 0.113

DQS1 ‘0601 1 (01 ) 1 0.003 0 (0) 0 0.0 UD

DQB1’0602 43 (27) 47 0.149 62 (33) 63 0.169 0.75 (0.46-1.22) 0.219

DQB1’0603 13(08) 14 0.044 27(15) 28 0.075 0.53(0.25-1.11) 0.070

DQB1’0604 5 (03) 5 0.016 15 (08) 17 0.046 0.37 (0.12-1.11) 0.053

a N, number of individuals; a, number of alleles; q, allele frequency; CI, 95% confidence interval; UD, undefined.
b Pcorrected for number of comparisons (1 2) gave no significant association to any ofthe DQB1 alleles. DQB1 ‘0303 1, DQB1 *0401, DQS1 ‘0504, DQB1 ‘0304,

DQB1 ‘0305, DQB1’0605, DQB1’0606, and DQB1’05032 were not found among patients or controls.

C DQB1’03032.
d DQB1 ‘05031.

Neither was there any increase of DQBJ*0602 among the
DQB1*03�negative patients; 52% (27 of 52) were
DQS1 *0602 positive compared to 40% (36 of 92) of the
controls lOR = 1 .68 (0.80-3.54); 1�uncorrecteci 0.1 37]. The
frequency of DQB 1*05 or DQB 1 *06 among DQB 1*03..
negative patients did not differ significantly from what was
found among the controls.

The most probable DQA 1-DQB 1 haplotypes of the
patients and controls are shown in Table 5, based on known
linkage disequihibria among Norwegians (26). Two haplo-
types not previously detected among Norwegian controls
were found among the patients, DQA 1 *0102DQ81 *�5rn
and DQA 1 *O3O1DQB1 *0402 The first haplotype has,
however, previously been described in an African popula-
tion (40), and the latter has been found among Jews and
Greeks.7 The haplotype OQA 1 *O2O1DQB1 *0201 showed
a lower frequency in the patient group than among the
controls [OR = 0.38 (0.18-0.80), 1uncorrectei 0.005].

To investigate the contribution of the DQ a chain in
susceptibility to squamous cell carcinoma, we studied the
distribution of DQA1 alleles found in DQB1*03�positive
patients compared to DQB1 *03..positive controls (Table 5).
While DQB1*0302 in Norwegian caucasians is always
found on a DQAJ*030X haplotype, DQS1*0301 and

DQB1*0303 are associated with different DQA1 alleles

(DQA 1*030X or DQA 1*0501 and DQA 1*0201 or

OQA 1 *030X, respectively). For DQBJ *O3positive individ-

uals sharing the DQA1 allele, no difference appeared be-

tween patients and controls. The DQA 1 *O3OXDQB1 *03

haplotype was found in 70 (65%) and 59 (63%) of the

patients and controls, respectively. When DQ3-positive in-

dividuals with different DQ a chains were grouped, again
no significant difference was seen between patients and

controls.

Tumors from 65 of the patients with squamous cell

carcinoma of the cervix were analyzed for the presence of
HPV 1 6 and HPV 1 8 by PCR. Ninety-four % of the samples

were positive for either HPV 1 6 or HPV i 8. Ninety-two %
was HPV 1 6 positive and i 7% was HPV 1 8 positive. Four

patients were negative for both HPV 1 6 and HPV 1 8. The

distribution of HLA-DQAJ-DQB1 haplotypes in this group
of patients is shown in Table 6. No obvious differences

between the groups were seen. Neither was there any dif-

ference in the distribution of HPV 1 6 or HPV i 8 when

DQB1 503positive patients were compared with

DQB1*03�negative patients (P = 0.92) (Table 7).
The distribution according to FIGO stages for patients

in the present study (Table 1 ) did not differ significantly (P
= 0.i 0) from the distribution in the total group of patients

with squamous cell cervical cancer treated in our institution
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Table 5 Distribution of the most p robable ha plotypes am ong 1 58 patie nts with sq uamous cel I carcinoma of the cervix and 1 8 6 Norwegian controls

Patients Controls
DQA1-DQB1

N�’(n) % N(n) %
OR (CI)

0101-0501 33 (33) 20.9 39 (40) 21.0 1.00 (0.57-1.73) 0.985

0101-0503 4(4) 2.5 11 (11) 5.9 0.41 (0.09-1.43) 0.126

0102-0501 1 (1) 0.6 0 0.0 UD

0102-0502 3 (3) 1.9 1 (1) 0.5 3.54 (0.28-186.56) 0.246

0102-0602 43 (47) 27.2 62 (63) 33.3 0.75 (0.46-1.22) 0.219

0102-0603 1 (1) 0.6 1 (1) 0.5 1.18 (0.02-92.99) 0.908

0102-0604 5 (5) 3.2 15 (17) 8.1 0.37 (0.10-1.11) 0.053

0103-0603 12 (13) 7.6 26 (27) 14.0 0.51 (0.23-1.09) 0.060

0201-0201 12 (15) 7.6 33 (33) 17.7 0.38 (0.18-0.80) 0.005

0201�0303C 10(11) 6.3 11 (11) 5.9 1.07(0.41-2.81) 0.873

030X,0301c 32 (36) 20.3 26 (24) 12.9 1.71 (0.93-3.18) 0.066

030X,0302c 48 (49) 30.4 46 (41 ) 22.0 1 .54 (0.92-2.58) 0.078

030X�0303C 5 (5) 3.2 3 (3) 1.6 1.99 (0.38-13.02) 0.341

030X-0402 1 (1 ) 0.6 0 0.0 UD

0401-0402 16 (17) 10.1 14 (14) 7.5 1.38 (0.62-3.12) 0.394

0501 -0201 40 (43) 25.3 50 (48) 25.8 0.97 (0.97-1 .63) 0.91 7

0501-0301’ 30 (32) 19.0 27 (29) 14.5 1 .38 (0.75-2.53) 0.266

a N, number of patients; n, number of haplotypes; Cl, 95% confidence interval; UD, undefined.

b p corrected for number of comparisons (1 7) gave no significant association to any of the haplotypes.
C DQB1 ‘03-positive haplotypes.

Table 6 Sixty-five samples from patients with squamous cell carcinoma
tested for the presence of HPV 1 6 and HPV 18

Haplotype
DQA 1-DQB1

30) HPV

Obs

16

Exp

HP

Obs

V18

Exp

HPV
negative

Obs Exp

0101-0501 16 15 15 3 2 1 1

0101-0503 2 1 2 0 0 1 0

0102-0502 1 1 1 0 0 0 0

0102-0602 18 17 17 4 3 1 1

0102-0603 1 1 1 0 0 0 0

0102-0604 4 4 4 1 1 0 0

0103-0603 3 3 3 0 0 0 0

0201-0201 7 6 6 0 1 1 0

0201-0303 5 4 5 0 1 1 0

0301-0301 12 11 11 2 2 1 1

0301-0302 25 23 23 4 4 0 2

0401-0402 6 6 6 0 1 0 0

0501-0201 17 16 16 3 2 1 1

0501-0301 13 12 12 2 2 1 1

a n, number of haplotypes; Obs, observed number of cases; Exp, expected

number of cases if randomly distributed.

during the time for this study (43.6, 31 .4, 19.4, and 5.6% for
stages I, II, Ill, and IV, respectively).

In the analysis of relapse-free survival, we observed a
statistically significant poorer prognosis for patients positive
for the DQA1*030X allele (P = 0.0057, univariate). These
patients where all positive for DQB1*03 (DQB1*0301,
DQB1*0302, and DQB1*0303) as well. As shown in Table

5, one patient had the haplotype 030X-0402, but this pa-
tient had DQB1*03 on the other allele. In multivariate
analysis with FIGO stage included as a covariate, the rela-
tive risk for relapse or death due to progressive disease was
i .667 (95% confidence interval, 1 .002-2.785; P = 0.0493)

for patients with both DQBJ*03 and DQAJ5O3OX corn-

pared to all other patients. The presence of the DQB1*03
allele alone had no prognostic significance in either univa-
nate (P = 0.1 2) or multivariate analysis (P = 0.47), with the
FIGO stage included as a covariate. DQB1 �06 gave a sig-

Table 7 The distribution of HPV infection in DQ3-positive and
DQ3-negative patients

DQ3 positive
n=44

DQ3 negative
n=21

�,

HPVl6pos

HPV 16 neg

41

3

19

2 0.524

HPV18pos

HPV 18 neg

7

37

3

18 0.590

a n, number of mdiv iduals; pos, positive; neg, negative.

nificantly better prognosis in the univariate analysis (P =

0.033) but not in the multivariate analysis (P = 0.27), with
the FIGO stage included as a covariate. DQB150402
showed no significant influence on relapse-free survival (P
= 0.92).

In the Cox multivariate analysis, FIGO stage was a
strong independent factor for prognosis (P < 0.0001 ); tumor
grade had no significance and was thus not included in the
analysis above.

Fig. 1 shows that patients with DQB1 *03 and not
DQA 1*030X (e.g., the DQ molecules encoded by
DQA 1 *0501 and DQB 1 p0301 or DQA 1*0201
DQB1 *0303) had better prognosis than patients positive for
both DQB1*03 and DQA1*030X (P = 0.03). Patients with
neither DQB1*03 nor DQA1*030X had an intermediate
prognosis better than patients with both DQB1*03 and

DQA 1*030X (P = 0.02) and somewhat, but insignificantly,
worse than the DQ3-positive patients without DQA 1 *030X
(P = 0.66). The estimated 3-year relapse-free survival was
36.3% in the group with both DQB1*03 and DQA1*030X,
73.3% in the group with DQBJ*03 and not DQAJ*030X,
and 57.i% in the group with neither DQB1*03 nor
DQA 1 *030X

Discussion
HLA class II genes encode molecules necessary for an

adequate response to virus infection (41). Han et a!. (42)

on October 21, 2019. © 1994 American Association for Cancer Research. cebp.aacrjournals.org Downloaded from 

http://cebp.aacrjournals.org/


DQB3 not DQA3

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

U,

a)

I-

a)
U,
0.
(0
a)

a:

Number of

patients

at risk

DQB3 and DQA3

0 12 24 36

DQA3

48 Observation in months

8

9

I I J1 1
51 44 39

77 59 40 7

484 Relationship of DQA1 and DQB1 to HPV

Fig. 1. Relapse-free survival (Kaplan-Meier plot) in: ----, patients who are positive for DQB1’0301, OQB1’0302, or DQB1’0303 and not positive for
DQA 1 ‘030X; . patients not positive for DQB 1 ‘030 1, DQB 1 ‘0302, DQB 1 ‘0303, or OQA 1 ‘030X; and -, patients positive for DQB 1 ‘030 1, DQB 1 ‘0302,

or DQB1 ‘0303 and OQA 1 ‘030X. Number of patients at risk in each group and at indicated times are shown below the plot.

suggested from studies on rabbits that both the regression
and malignant conversion of viral papillomas are deter-
mined by the MHC class II genes. Lack ofCD4� T-cells able
to recognize peptides presented by HLA class II genes may
explain the increased frequency of squamous intraepithehial
lesions among patients with human immunodeficiency vi-
rus (43, 44). Susceptibility to a common cancer-like carci-
noma of the cervix due to HLA-DQ3 was therefore an
important finding (i7).

Genomic typing of 1 58 Norwegian patients with squa-
mous cell carcinoma revealed that 67% of the patients,
compared to 5 1 % of the controls, were positive for
DQB1 *03 [OR = 2.00 (1 .26-3.1 7); � 0.0019,

‘�corrected = 0.01 9], confirming the findings of Wank and
Thomssen (23); DQB1*0301 was by itself present in a
greater frequency among the patients (�uncorr�t,,,� 0.01 1).

In contrast to the observation of Wank and Thomssen (i 7),
we found that the distribution of DQB1*0301,
DQB1*0302, and DQB1*0303 alleles were approximately

the same in the DQB1*03�positive patients and controls.
Neither did we observe any contribution of the
DQB1*0602 allele in susceptibility to this carcinoma.

Glew et a!. (1 9, 20) tested 48 patients with squamous
cell carcinoma and found no significant differences in the
frequency of DQB1 alleles between patients and controls;
neither did Apple et a!. (21 , 22), who tested 98 patients with

cervical cancer (92 with squamous cell carcinoma and 8
with adenocarcinoma). They found, however, that DR-DQ
haplotype frequencies among HPV 1 6-positive patients dif-
fered significantly with the DRB1*1501�DQB1*0602 hap-
hotype conferring a RR of 4.78 (22). An explanation for this
discrepancy could be that different viral epitopes exist in

different geographical areas and different HLA haplotypes
are used to present these epitopes. In addition, if the con-
tribution of the specific alleles to elevate the risk are mod-
erate, large groups of patients and controls are necessary to
reveal them. Histological classification of the cancer may
also be important for the association first described by
Wank and Thomssen (i7).

Wank et a!. (45) also reported a high prevalence (50%)
of DQBJ*0602 in 22 patients with squamous cell carci-
noma from Tanzania. They had to use controls from the
South African tribes which had a DQBJ*0602 frequency of
22.7%. We have most recently HLA typed 52 random
controls from Tanzania (46). Twenty-nine % (1 5 of 52) of
these controls carried the DQB1*0602 allele, supporting
the observations of Wank et a!. (45) of an increased risk to
develop squamous cell carcinoma for individuals carrying
the DQB1*0602 allele in this population.

Considering how the HLA class II molecules present
peptides (47-50), one would expect that both the a and the

13 chains are important for the binding of all antigenic
peptides. The distribution of DQA1-DQBJ haplotypes
would therefore reveal the contribution of a particular DQ
molecule (the DQaJ3 heterodimer) in susceptibility to squa-
mous cell carcinoma of the cervix. In the DQ3-positive
individuals, the associated DQA 1 genes were, however,
equally distributed among the patients and controls. This
may indicate that the �3 chain has greater influence on the
binding or presentation of a peptide involved in the carci-
nogenesis.

On the other hand, the DQa chain found on the dif-
ferent DQ3 molecules seems to influence the prognosis. As
shown in Fig. 1 , the patients with both the DQA 1 *030X and
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DQB1 *03 genes have the worst prognosis, significant both
in the univariate and the multivariate analysis. We have
included FIGO stage in the multivariate analysis even
t’iough certain HLA types may influence the cancer devel-
opment and hence the stage when diagnosed. FIGO stage
alone has a superior influence on prognosis and should, in

our opinion, be included. The DQI3 chain may have a
greater influence on the presentation of the viral peptide,

explaining the DQ�3-assodated susceptibility to develop
squamous cell carcinoma of tht cervix. When transforma-
tion has occurred, our data suggest that certain DQa chains
have a more protective effect than others, although we can
not exclude the possibility that these results are due to
coincidence until they are confirmed in other studies.

The analyses ofthe presence of HPV 1 6 and HPV 1 8 in
65 of the carcinomas of the patients were part of a previous
larger study (8). In that study we concentrated on the two
most high risk types (HPV 16 and HPV i8) exclusively.
Expression of the E6 and E7 proteins of these HPV types
shares many characteristics. Several studies have indicated
that expression of E6 and E7 contributes to the proliferative
growth phenotype of cervical carcinoma cells. The E6 and
E7 genes of the “high risk” HPVs together are capable of
efficiently immortalizing primary human keratinocytes,
whereas these same gene products from the “low risk”
viruses are not (51-53).

The frequency of HPV i 6- and HPV 1 8-positive tumors
in patients with different HLA-DQ types did not reveal any
obvious difference. This is in agreement with the report of
Glew et a!. (20). Apple et �!. (21 , 22) found, however, that
certain HLA-DR-DQ haplotypes were associated with HPV
i 6-positive cervical carcinomas. If the HPV subtype has no
influence, it may indicate that the same peptide is presented
from all malignant HPV types. Another explanation may be
that the susceptibility corresponding to HLA-DQ3 has to do
with lack of defense against squamous cancer cells and not
HPV.

Torres et a!. (54) have found that the presence of HPV
1 6 is associated with HLA class I expression and that more
aggressive tumors tend to loose HLA class I expression.
Peptides binding to particular MHC class I molecules often

have particular amino acids at given positions probably
anchoring the peptide to the allele-specific sites at the MHC
molecules (55). In contrast, allele-specific motifs in the
peptides binding to HLA class II have not consistently been
found (56, 57). Some peptides also bind to several HLA
molecules (58-60), indicating a certain promiscuity in the

peptide-binding ability of the MHC class II molecules.
We found an increased susceptibility to develop squa-

mous cell carcinoma of the cervix for women carrying
HLA-DQ3, significant also for the subtype DQB1*0301
alone. DQA1*030X also showed significant (uncorrected)
association with the disease. The survival analysis, resulting
in a significant association with particular DQ haplotypes
and relapse of the disease, could be a prognostic marker.
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