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Abstract: Abstract: Skin cancer - melanoma and non melanoma - are common neoplasm with rising
incidence over the last decades. It is an important public health problem. Its pathogenesis is not com-
pletely understood and the same happens with the genetic factors involved. The genes that encode the
HLA are associated with some tumors and they may be responsible for one of the mechanisms that take
part in the development of the before mentioned cancers. We have reviewed the literature on the sub-
ject of HLA antigens, melanoma and non melanoma skin cancer.
Keywords: Carcinoma, basal cell; Carcinoma, squamous cell; HLA antigens; Melanoma; Neoplasms,
basal cell; Skin neoplasms

Resumo: Os cânceres da pele - melanoma e não-melanoma - são neoplasias comuns e com incidência
crescente ao longo de décadas. Representam um importante problema de saúde pública. A patogêne-
se destas neoplasias não é completamente compreendida, assim como não o são os fatores genéticos
envolvidos. Os genes HLA estão associados a alguns tumores e podem representar um dos mecanis-
mos implicados no desenvolvimento do câncer de pele. Apresenta-se uma revisão atualizada sobre a
relação entre antígenos HLA, câncer da pele não-melanoma e melanoma. 
Palavras-chave: Antígenos HLA; Carcinoma basocelular; Carcinoma de células escamosas; Melanoma;
Neoplasia de células basais; Neoplasias cutâneas 
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INTRODUCTION
The genes encoding the major histocompatibi-

lity complex (MHC) are located in a small area of chro-
mosome 6 and they, among other things, regulate the
immune response. 1 The HLA (Human Leukocyte
Antigen) system is the human version of the MHC and
contains over 200 genes, of which around 40 are res-
ponsible for the formation of leukocyte antigens. The
remaining genes are related to various activities, mos-
tly not associated with  immunity or the HLA system
itself. 2.3

HLA antigens are cell surface glycoproteins pre-
sent in most human nucleated cells. These glycopro-
teins differ from person to person and are essential
for normal immune function. They act as antigens
when in contact with non-self DNA, such as in trans-
planted organs and tissues. 

HLA genes related to immunity are, in turn,
divided into class I and II genes, which are functional-
ly and structurally different and encode transmembra-
ne protein molecules. 

Class I genes, found primarily in somatic cells,
are responsible for encoding the alpha polypeptide
chain of MHC class I molecules and are subdivided
into HLA-A, B and C. They are called classical genes.
The beta chain is encoded by a gene on chromosome
15, the beta-microglobulin gene, and it binds nonco-
valently to the alpha chain. They are also responsible
for presenting antigens to CD8 cells. HLA-G genes are
considered class I, nonclassical. 2.3

Class I antigens are vital for the recognition of
tumors by cytotoxic T lymphocytes. 4

Class II genes are found in B cells, activated T
cells, dendritic cells, macrophages and thymic epithe-
lial cells. They present antigens to CD4 cells, with their
loci occurring on chromosome 6, designated by three
letters. The first letter is D, and refers to class II. The
second letter may be M, O, P, Q or R and refers to the
family. The third letter, A or B, refers to the chain, alpha
or beta, respectively. Thus, the denomination HLA-DRB
characterizes class II genes, from region R which enco-
de the beta chain. Genes can also be individually
named by Arabic numerals, and their alleles can be writ-
ten in Arabic after an asterisk. Thus, the denomination
HLA-DRB1*0401 is the graphic expression of  alleles
040 of gene 1, which encodes the beta chain of a class
II molecule that belongs to the R family. 2.3

Class III genes encode proteins, complement
components, and cytokines. Their products are found
in serum and fluids, and not on the cell surface. 

HLA genes are polymorphic and expressed in a
co-dominant manner. Therefore, as the alleles inheri-
ted from the father and mother are equally expressed,
six class I molecules (HLA-A, B and C) are expressed in
cells. In the case of class II molecules (HLA-DR, DQ,

DP), since both alpha and beta chains are polymorphic
and co-dominant, one may inherit the alpha chain of
an allele and a beta chain of another, making the num-
ber of variations present in each cell higher, with the
possibility of up to 20 class II molecules in each cell. 3

HLA antigens also participate in other interac-
tions between cells, such as using class I molecules to
present viral or tumor products to lymphocytes.
Exogenous protein antigens are captured by Antigen-
Presenting Cells (APC) and are then taken to periphe-
ral lymphoid organs; antigens captured free in tissues
are taken to the lymph nodes, whereas antigens captu-
red in the bloodstream are taken by APC to the spleen
. APC (Langerhans cells in the skin) are dendritic cells,
intensely present in lymphoid organs and wherever
there is a strong presence of T lymphocytes 4

Each HLA molecule may present an antigen at a
time; however, the same HLA molecule may present
different peptides at each opportunity. The duration
of this bond, peptide-HLA molecule - is quite signifi-
cant, sometimes lasting days. This is understandable
because a longer bond increases the chance that the
APC will find a lymphocyte to which it can present the
bound peptide. 5-7

Currently, the role of the HLA system as a pri-
mary agent in the rejection of transplanted tissue is
universally accepted, especially after the first results of
the Collaborative Transplant Study (CTS), operating
in 47 countries in reference centers in transplantation
since 1986. This study, with results published in 1996,
confirmed the profound impact of the HLA compatibi-
lity profile on the outcome of transplantation, sho-
wing that both patient and transplanted graft survival
are higher when both haplotypes were compatible
between donor and recipient (+ / - 85%). 8

The HLA system, in addition to being widely
used in transplantation, is also used in genetic coun-
seling, paternity testing and forensic medicine. 8

HLA and cancer
The theoretical model, which explains the man-

ner through which there is unrestrained growth of
cells that are different from those of the tissue from
which they originate, is based on the modification of
surface molecules that determine the recognition of
self-cells by the immune system.

Tumor cells do not respond to the regulatory
stimuli that normally limit tissue proliferation.
Carcinogens and oncogenic viruses activate genes that
destabilize cell proliferation and repair. As a result,
some cell surface antigens are lost and others are
expressed. At the end of this process, the tumor may
no longer be recognized by the immune system. 

Structural and functional changes in HLA, loss
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of expression of tumor antigens, lack of co-stimulato-
ry molecules, and production of immunosuppressive
cytokines are some of the possible mechanisms that
cause tumor cells to escape immune surveillance. 9

HLA and non-melanoma skin cancer
The term non-melanoma skin cancer (NMSC)

refers only to two types of skin cancer - basal cell car-
cinoma (BCC) and squamous cell carcinoma (SCC),
also known as epidermoid carcinoma. Despite the fact
that the term “non-melanoma” suggests that all cancer
types non-categorized as melanoma are grouped in
this category, it has been historically agreed that only
BCC and SCC are to be given that name. Other types
of skin cancer were classified as neoplasms of skin
appendages or according to their tissue of origin.
Actinic keratoses are, in turn, still considered pre-neo-
plasms and are generally classified as precursor
lesions of SCC. 10

NMSC occurs in all parts of the globe and it
affects all races. The incidence of NMSC is the highest
among all human neoplasms. In the United States of
America (USA) two million cases are diagnosed every
year, including new and recurrent cases. It is estima-
ted that one in five Americans will develop at least one
skin cancer during their lifetime, and 95% of these
cases are non-melanoma. 10

Ultraviolet (UV) radiation and age are factors
that are directly correlated with the occurrence of skin
cancer, and NMSC is more common in countries with
a high incidence of UV radiation and in individuals
with low phototypes, such as in Australia and
Southern Brazil. The cumulative risk of an individual
to develop NMSC in Australia upon reaching the age
of 70 is 70% for men and 58% for women. 11 It is note-
worthy that, unlike melanoma, NMSC is associated
with cumulative sun exposure throughout life. 10.11

The categorical definition of infection with the
human papilloma virus (HPV) as a risk factor for
NMSC remains controversial, both in immunocompe-
tent and immunosuppressed patients. HPV infection
in the form of common warts clinically detectable or
in subclinical forms (infection of clinically normal
skin) seems to be somewhat related with squamous
cell carcinoma, not BCC. 12.13

The HLA system participates in the develop-
ment of NMSC, although the exact mechanism has not
yet been unveiled, and this occurs in transplanted and
nontransplanted patients. 14

In the immunocompetent population, BCC was
positively associated with HLA-DR1 or HLA-DR7, and
negatively associated with HLA-DR4, but with no solid
evidence. HLA-A11 and HLA-B27 have also been asso-
ciated with NMSC. 14

In 1985, Myskowski et al. conducted what may

be the first work attempting to associate a specific HLA
antigen with NMSC. The basis for the attempted asso-
ciation was the finding of some specific HLA antigens
associated with immune-mediated diseases or depen-
dent on the immune status of individuals, such as
mycosis fungoides, Kaposi’s sarcoma, systemic lupus
erythematosus and scleroderma.

The study compared 31 non-transplanted
patients with multiple non-melanoma skin cancer to
unaffected individuals (controls), matched by age and
sex, and showed an increase in HLA-DR1 in patients
with multiple BCCs as compared with controls. HLA-
DR1 would be a marker for low immune responsive-
ness. In addition to causing increased rates of NMSC,
it also lowers the chances of rejection of the transplan-
ted organ. 15

Cerimele et al. conducted a study evaluating
the profile of HLA antigens in the blood of non-trans-
planted patients with multiple non-melanoma skin
cancers, originally from Sardinia, Italy. The patients
were divided into groups according to the type of can-
cer presented: of a total of 43 patients studied, 30
developed multiple basal cell carcinomas and 13 deve-
loped multiple squamous cell carcinomas. The cases
were matched with 220 healthy subjects as controls. 

As a result, they obtained a lower expression of
B-17 antigens in cancer patients, present in 23.6% of
controls and only 6.6% and 15.3% of patients with
multiple basal cell and squamous cell carcinomas, res-
pectively (p = 0.005). Cw3 and DR1 antigens were
increased in the group with both types of cancer; the
relative risk of developing multiple basal cell carcino-
mas was equal to 3.88 for Cw3 and 3.00 for DR-1. In
patients with multiple epidermoid carcinomas, the
relative risk was 2.31 for Cw3 and 2.81 for DR-1. 

The authors’ conclusion was that Cw3 and DR-
1 antigens increase the chance of non-transplanted
patients to develop multiple NMSC, whereas the B-17
antigen offered these individuals some protection. 16

Nakamura et al. conducted an analysis of the
expression of HLA class I and II antigens directly in
the tumor cells of 16 non-transplanted patients, using
the normal skin of the patient as control. They did not
find any association between class I antigens, even
when stratified by histologic subtype or peritumoral
infiltration. The expression of these antigens was
weak, while the expression of class II antigens was
stronger. Among class II antigens, HLA-DR were the
most positively expressed. However, the authors did
not inform, or did not perform typing of, which HLA-
DR antigens were more strongly expressed. 17

The most prolific researcher in terms of
research on the association of HLA antigens with
NMSC is Czarnecki and his group of collaborators.
However, when his works are chronologically analy-
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zed, starting in 1991 and ending in 1995, the volubili-
ty of conclusions is remarkable and sometimes dispa-
rate, leading to a break in the line of research, as there
are no more published works by the author on the
subject. 

The first study conducted by the group, in
1991, examined the serum of 120 non-transplanted
patients. 79 of these patients presented only basal cell
carcinoma and the others showed other associated
neoplasms. 201 healthy controls were used.

The results showed a higher expression of HLA-
DR1 in patients than in controls, 36.7% and 19.4%,
respectively (p <0.005). These results are even more
significant when stratified by age, being that the aut-
hors found a higher incidence of HLA-DR1 among can-
cer patients under 54 years of age. HLA-DR4 antigens
were found less expressed in the NMSC group than in
the healthy control group, but this result was not sta-
tistically significant. No results that related HLA anti-
gens to multiple NMSC were found. 

Based on the results described, it is believed that
HLA-DR1 antigens increase the risk of isolated NMSC in
young individuals and that, in these individuals, gene-
tic susceptibility would play an important role when
combined with UV radiation. In older individuals, the
UV load received would be enough to obscure the rela-
tionship between NMSC and genetic factors. 18

In that same year, Czarnecki et al. published an
article that associated the HLA-DR1 antigen to multi-
ple basal cell carcinomas in individuals from southern
Australia, but with a lower relative risk (RR 2.1) than
that found in individuals living furthest from the equa-
tor. The same result of decreased expression of HLA-
DR4 was found. 19

Finally, still in 1991, Czarnecki et al., using their
data and based on the works by Cerimele and
Myskowski, conducted in the northern hemisphere,
published results that showed an association between
HLA-DR7 and the presence of multiple non-melanoma
skin cancers in non-transplanted individuals, when
compared to healthy subjects (RR 3.4). In their con-
clusions, the authors conducted a review of articles
published in Australia and the northern hemisphere
until 1991 and reported, at that time, that HLA-DR1
and DR-7 antigens were related to multiple NMSC, but
that the relationship between NMSC and DR1 decrea-
sed with proximity to the equator. In Australia, the
relationship between multiple NMSC and HLA-DR7
would be stronger than with the DR1 antigen. 20

In 1992, Czarnecki et al. published a study in
which they analyzed the blood of 82 non-transplanted
patients, divided into two groups. The first included
38 patients with up to nine basal cell carcinomas pre-
viously removed; the second included 29 patients
who had surgically removed more than 20 basal cell

carcinomas. Patients who had had between 10 and 19
basal cell carcinomas were excluded. As control, 201
healthy subjects were used. 

There was no association of any kind with class
I antigens. The HLA-DR1 antigen was more expressive-
ly associated with basal cell carcinomas in individuals
with less than 10 lesions. There was no significant
expression of the antigen in patients with more than
19 lesions. 

In conclusion, the authors pointed out that
HLA-DR1 may be an important factor in the develop-
ment of isolated lesions at an early age, taking into
account that UV radiation, not the immunogenetic
profile, is the selecting factor for multiple lesions. 21

In 1992, a final article by this group of resear-
chers reinforced the idea that multiple NMSC are
more related to sun exposure than to the presence of
specific HLA antigens. The relationship between
strong expression of HLA-DR1 and NMSC was lost
when patients who lived 70% of their lives in the tro-
pics were evaluated. 22

These groups of researchers summarize their
findings in the following sentence: “In Australia, HLA-
DR1 was associated with multiple basal cell carcino-
mas at an early age, HLA-DR7 was associated with
the development of multiple basal cell carcinomas
and squamous cell carcinomas, and HLA-DR4 was
related to the development of basal cell carcinomas
associated with malignant melanomas. “ 23

Despite reports of alterations in HLA class I in
NMSC, the total loss of these antigens appears to be a
rare event. (24) The expression of HLA-G class I anti-
gen in primary BCC was found more frequently in the
aggressive forms of BCC (sclerodermiform). 24.25

HLA and melanoma
The incidence of melanoma increased in the

U.S. from 1 case per 100,000 inhabitants to 15 cases
per 100,000 in the last 40 years. 

Studies on the etiology of melanoma are main-
ly epidemiological and not genetic. It is known that
exposure to UVA and UVB radiation is the most impor-
tant factor for the development of the neoplasm;
intense and intermittent sun exposure in individuals
with low phototypes is a greater risk factor than cumu-
lative sun exposure. 26

Familial cases are associated with the CDKN2A
gene. Mutations in this gene are observed in 25% of
familial cases, but routine testing is not recommended,
occurring more frequently only in research protocols.27

Based on clinical observations of melanoma
regression, the development of vitiligo-like depigmen-
tation and halo nevus, it is known that melanoma is an
immunogenic tumor. Several mechanisms by which
tumor cells are not destroyed by the immune system
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(“immune escape”) are found in advanced lesions,
such as loss of tumor-specific antigens, loss of expres-
sion of MHC class I molecules and secretion of inhibi-
tory cytokines such as IL-10 and TGF-β. 27

HLA class II proteins play a key role in the
immune response. Studies have been conducted
trying to associate HLA with the risk of developing
melanoma, but with inconsistent or controversial
data. There is no consensus about the association of
specific HLA class II alleles with susceptibility or resis-
tance to melanoma. 28

In American patients, Lee et al. found a positive
association between HLA-DQB1 * 0301 and increased
risk of melanoma, whereas a study by Marincola et al.
did not find this association. 29

A recent Spanish study, which examined a pos-
sible relationship between HLA class II and risk factors
for melanoma, found no evidence that any HLA anti-
gen is related to the incidence of melanoma, but the
homozygous HLA-DQA1 can be considered a risk fac-
tor for tumor development. 28

In an Italian study, Lombardi found a discreet
increase of HLA-DQB1*0301 in melanoma patients
compared with controls. 30 Conversely, Lulli et al.
found a negative association. 31

Positive associations were also found with HLA-
DQB1*0302 and negative associations with
DRB1*0802, DQA1*0101/0104 and DQA1*0401 in
Japanese populations with melanoma. 32

An increased frequency of HLA-DQB1*0303 was
found in the British Caucasian population, and a
decrease in the frequency of DQB1*0302 and
DQB1*0303 was detected in two series of Italian
patients, as well as an increase in DQB1*0501. 31.33

Studies conducted to evaluate the expression of
HLA in melanoma lesions show that the low expres-
sion of HLA class I is related to worse prognosis and
poor response to treatment. 34 In another study on
melanoma lesions, there was increased expression of
HLA-DR in primary lesions. In metastatic lesions there
is greater expression of HLA-DP than of HLA-DQ, and
the expression of HLA class II is greater when the
tumor is more undifferentiated. 35

HLA-G has also been investigated, with partici-
pation in the growth of melanomas and NMSC. 

In 1998, Paul et al. reported the first evidence
that the expression of HLA-G would protect the mela-
noma from NK cell-mediated lysis. 9

In 1999 the same group of researchers analyzed
the expression of HLA-G in anatomopathological sam-
ples of melanomas and healthy controls. HLA-G was
more abundant in tumor samples than in controls. 36

A recent study by Ugurel et al. demonstrated
that high levels of soluble HLA-G were found in
patients with advanced disease treated with interfe-

ron. The author concludes that high levels of HLA-G
may not come from tumors, but may be induced by an
increase in the number of HLA-G positive monocytes
in patients treated with interferon. 37

CONCLUSION
There is extensive research in the field of HLA

and skin cancer, but it is still inconclusive. 
Perhaps the reason for this disparity in findings

may be the large number of variables that act as con-
founding factors in research. 

The presence of HPV infection, especially in
transplanted patients, can decisively influence the car-
cinogenesis of skin tumors, particularly squamous cell
carcinoma. 

The use of immunosuppressive drugs in trans-
planted patients such as corticosteroids or potentially
cancer-inducing, such as azathioprine, may increase
the risk of cancer, independent of the immunogenetic
profile of the patient. On the other hand, drugs such
as rapamycin (sirolimus) may decrease the risk of can-
cer, making it impossible to detect a possible rela-
tionship between HLA antigens and the development
of skin cancer. 

Exposure to UVA and UVB radiation is undoub-
tedly the most important risk factor for the develop-
ment of skin cancer, and it is directly proportional to
exposure time during life and to episodes of acute
sunburn. Studies assessing the importance of HLA
antigens in the onset of skin cancer conducted in
countries with a high incidence of UV radiation always
suffer interference from sun exposure during life,
which is more exacerbated in populations where the
predominant skin phototype is I or II, as in Australia
and southern Brazil. It is very difficult to measure this
interference because it is almost impossible to directly
determine the amount of UV radiation to which these
individuals have been exposed during their lifetime.
Studies often assess sun exposure retrospectively and
indirectly by associating occupation, type of leisure
activity and phototype, and the control of this variable
is difficult during statistical analysis.

In addition to environmental and sociocultural
factors, age appears to be an important individual risk
factor, since older individuals have a higher risk of
developing skin cancer, regardless of sun exposure
throughout life. However, age is a variable that can be
controlled by stratification by age groups for the statis-
tical analysis of scientific papers, not being a confoun-
ding factor.

Moreover, ethnic diversity, which reflects gene-
tic diversity, also yields different results in distinct
populations. As noted in Chart 1, different popula-
tions have different HLA antigen profiles, which leads
to several inconsistencies in the inter-population ana-



An Bras Dermatol. 2012;87(1):9-18.

14 Bonamigo RR, Carvalho AVE, Sebastiani VRZ, Silva CM, Pinto ACZ

AUTHOR

Cerimele et al

Nakamura et al

Czarnecki et al

Paul et al

Paul et al

Ugurel et al

Glover et al

Myskowski et al

Cerimele et al

Lee et al

Czarnecki

Czarnecki

Czarnecki

Czarnecki

Czarnecki

Czarnecki

Czarnecki

Marincola et al.

Lombardi et al

Lulli et al

Kageshita et al

Bateman et al

Carretero et al

van Vreeswijk et al

DATE

1988

1990

1991

1998

1999

2001

1993

1985

1991

1996

1992

1992

1991

1994

1991

1995

1992

1995

1998

1998

1997

1998

2008

1988 

STATUS

General Population

General Population

General Population

General Population

General Population

General Population

Transplanted patients
vs. general population

General Population

Transplanted
patients

General Population

General Population

General Population

General Population

General Population

General Population

General Population

Transplanted patients
vs. General Population

General Population

Italian general
population

Italian general
population

Japanese general
population

British general
population

British general
population

Dutch general 
population

CONCLUSION

Association between multiple BCC and HLA-DR1 and Cw3. HLA-B58 in blacks.

No significant association with HLA class I. HLA DR more expressed in
tissues.

No association with HLA class I. Association with HLA-DR1 and an inverse
relationship with HLA-DR4 in multiple NMSC.

HLA-G expression protects melanoma from NK-cell mediated lysis.

HLA-G more abundant in tumor samples

Increase of HLA G in advanced disease treated with interferon

HLA-DR associated with NMSC in the general population only. No
 relation with HLA-A11 or B27 and NMSC in transplanted patients

HLA DR1 associated with NMSC

No protective effect of HLA A11 on NMSC. Deleterious effect of HLAB27. 
No relationship with other HLA.

HLA DQB1*0301 associated with increased risk of melanoma

Association between HLA-DR1 and BCC at an early age, but the
 association declines with age. 

Association with HLA-DR1 only in individuals who lived outside the
 tropics more than 2/3 of their life

Reduction of DR4 in patients with multiple BCC compared to controls.
No relationship between DR1 and multiple BCC

Relationship of HLA-DR4, 7 and 53 with NMSC

Multiple BCC associated with HLA DR7

No relationship between HLA and early development of a single BCC. 

HLA B27 and DR7 more frequent in transplanted patients with NMSC
than in non-transplanted patients with NMSC. No relation with HLA-A11.

The authors did not find increased HLA DQB1 * 0301 in patients with
melanoma.

Slight increase in HLA DQB1*0301.
No association between HLA DQB * 0501 in patients with melanoma.

Increased HLA DQB1*0501 in patients with melanoma.

Increased HLA DQB1*0302 in patients with melanoma.

Increased HLA DQB1*0303 in patients with melanoma

Low expression of HLA class I related to worse prognosis and poor
 therapeutic response

Expression of HLA class II is higher when the tumor is more
 undifferentiated

CHART 1: Studies that show the relationship between HLA and skin cancer*
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lysis. Another factor that is directly influenced by
genetic diversity among populations is the interferen-
ce that certain types of HLA antigens have on each
other. This fact illustrates the extreme difficulty in
assessing the relationship between HLA antigens and
specific diseases such as skin cancer.

Among the studies already published, it is pos-
sible to conclude that some HLA antigens are more
promising for future research because they are recur-
ring findings in different research studies. HLA-DR1
and HLA-DR4 and their associations with non-melano-
ma skin cancer and HLA-G and its association with
melanoma are among these antigens. 

The initial finding that more undifferentiated
melanomas expressed more strongly in their membra-
nes class II antigens stimulated research with different
class II antigens separately. Despite being recurrent in

the literature reviewed, the association between class
II antigens HLA-DQB1 and malignant melanoma still
needs to be investigated so that researchers can relate
the different alleles of the gene to cancer. The low
expression of class I alleles in melanoma cells of
worse prognosis is relevant in the British population
and should be validated in other populations in furt-
her studies. 

Although studies that seek to establish a rela-
tionship between the presence of specific HLA anti-
gens and the development of skin cancer are difficult
to perform and prone to significant confusion bias,
they are essential and need to be conducted. 38

Further research studies with different antigens
in different populations are probably needed so that
reliable results are obtained and transferred to clinical
practice. ❑
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1 - The major histocompatibility complex genes
are located on chromosome:

a. 12
b. 3
c. 6 
d. 12

2 - With reference to the statements below, choo-
se the correct alternative:
I.The HLA system is the human version of the major
histocompatibility complex.
II. Most HLA genes are related to immunity.
III. The major histocompatibility complex is found
only in humans.

a. Only I is correct. 
b. Only II is correct.
c. Only III is correct.
d. I and II are correct

3 - Choose the correct alternative:
a. The HLA genes related to immunity are 
classified into class I and class II.
b. HLA class III genes encode transmembrane 
proteins.
c. The third letter in the classification of HLA 
genes is responsible for determining to which 
class the gene belongs.
d. Class I genes are found primarily in somatic cells.

4 - It is correct to state the following about HLA
genes:

a. They are monomorphic and recessive.
b. They are polymorphic and codominant.
c. They are polymorphic and recessive.
d. They are monomorphic and codominant.

5 - Each HLA molecule may present:
a. Several antigens at a time, but of only one type.
b. One antigen at a time, of only one type.
c. Several antigens are a time, of different types.
d. One antigen at a time, of different types. 

6 - It is correct to state the following about the
role of HLA in organ transplantation:

a. The compatibility of both haplotypes makes 
donor and recipient + / - 85% compatible. 
b. Graft survival does not depend on the HLA system.
c. Patient survival does not depend on the HLA 
system.
d. The HLA system does not act on the 
recognition of foreign peptides.

7 - Which of the following mechanisms is used by
tumor cells to escape immune surveillance?

a. HLA structural and functional alterations
b. Loss of expression of tumor antigens.
c. Expression of immunosuppressive cytokines.
d. All of the above. 

8 - In general, it is agreed that non-melanoma
skin cancer is:

a. All skin cancer that is not malignant melanoma.
b. Only basal cell carcinoma. 
c. Basal cell carcinoma and squamous cell 
carcinoma
d. Primitive neuroendocrine carcinoma

9 - With regard to the affirmatives below:
I. Age and ultraviolet radiation X are factors that directly
influence the incidence of non-melanoma skin cancer
II. The human papilloma virus seems to be involved in
the development of non-melanoma skin cancer.
III. The incidence of non-melanoma skin cancer is hig-
hest among all neoplasms in humans.

a. Only I and II are correct.
b. Only I and III are correct.
c. Only II and III are correct.
d. All the alternatives are correct. 

10 - In the immunocompetent population, basal
cell carcinoma was positively associated with:

a. HLA-DR1
b. HLA-DR7
c. HLA-DR4
d. A and B are correct. 

11 - In the tumor cells of immunocompetent
patients, studies have found higher positivity of:

a. Class I Antigens
b. All class II antigens
c. Class II antigens, DR-like. 
d. None of the above.

▲
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12 - The first studies on immunocompetent
patients by Czarnecki et al. showed that:

a. HLA DR4 was associated with multiple basal 
cell carcinomas.
b. HLA B27 was associated with multiple basal 
cell carcinomas.
c. HLA DR1 was associated with multiple basal 
cell carcinomas. 
d. All of the above.

13 - The last studies conducted by Czarnecki et al.
conclude that:

a. Multiple non-melanoma skin cancers are 
influenced only by the HLA system.
b. Multiple non-melanoma skin cancers are 
influenced only by UV radiation.
c. HLA-DR1 seems to be associated with isolated 
lesions of non-melanoma skin cancer whereas 
UV radiation has a greater influence on the 
number of lesions. 
d. None of the above.

14 - It is correct to state the following about class
I antigens and non-melanoma skin cancer:

a. The loss of class I antigens increases the 
chances of cancer, but it is a rare event.
b. HLA-G seems to be associated with primary 
basal cell carcinomas, especially in the more 
aggressive subtypes.
c. HLA-A is responsible for higher incidences of 
squamous cell carcinoma.
d. a and b are correct. 

15 - It is correct to state the following about 
melanoma:

a. The PTCH gene is associated with familial cases.
b. The CDKN2A gene is associated with sporadic
cases.
c. The PTCH gene is associated with sporadic 
cases.
d. The CDKN2A gene is associated with familial 
cases. 

16 - As in non-melanoma skin cancer, specific
mechanisms of immune escape act in the deve-
lopment of melanoma. It is incorrect to state the
following:

a. Loss of tumor-specific antigens.
b. Decreased secretion of TNF-alpha. 
c. Loss of expression of class I antigens
d. Secretion of IL-10 and TGF-beta.

17 - It is correct to state the following about the
association between class II antigens and melanoma:

a. Possible, but improbable increase in HLA-DQB1 
*0301 in the Italian population, with a positive 
relation for DQB1*0302 and DQB1*0303 antigens.
b. HLA-DQB1*0302 was increased in melanomas
in Great Britain.
c. Positive associations were found with HLA-
DQB1*0302 in the Japanese population. 
d. All of the above.

18 - Low expression of class I antigens is related to:
a. Worse prognosis in patients with melanoma.
b. Worse therapeutic response in patients with 
melanoma.
c. Better prognosis and therapeutic response in 
patients with melanoma.
d. a and b are correct.

19 - It is correct to state the following about the
undifferentiation of melanoma:

a. The higher the expression of class I antigens, 
the greater the chance of differentiation.
b. The higher the expression of class II antigens,
more undifferentiated the tumor. 
c. a and b are correct.
d. None of the above.

20 - It is correct to state the following about HLA
and malignant melanoma:

a. HLA-DR appears to be decreased in primary 
lesions.
b. HLA-DP appears to be increased in metastatic 
lesions.
c. HLA-DQ appears to be increased in metastatic
lesions.
d. All of the above.
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1- a
2- c
3- c
4- a
5- d

6- b
7- c
8- a
9- a
10- b

11- a
12- b
13- a
14- a
15- b

16- c
17- d
18- d
19- a
20- c
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