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SEREX: a promising approach for identification of thyroid cancer
serological biomarkers
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A relevant clinical issue is to distinguish the very frequent

thyroid benign nodules from rare malignant tumours. Unfortu-

nately, fine-needle aspiration cytology (FNAC), the primary

means for distinguishing between benign and malignant nodules,

often yields inconclusive results1. In the last decades, a large

number of studies have been performed in the attempt to find

molecular markers useful for the preoperative diagnosis of thy-

roid nodules. Most of these markers are tumour-expressed pro-

teins (galectin-3, HBME-1, cytokeratin-19) or genes (BRAFV600E,

RET/PTC, PAX-8/PPRc) that can be detected by immunohisto-

logical methods or by genetic analysis on biopsy specimens.2–4

Particularly in areas with low iodine intake where goitre is more

frequently multinodular, there is the issue of which nodule/s

should be analysed by FNAC, because the analysis of all nodules

is not always feasible or appropriate. The availability of a sero-

logical diagnostic method to detect the presence of a thyroid

cancer would be very useful and highly desirable. Cancer is

developed and sustained by genetic abnormalities that produce

mutated or aberrantly expressed proteins. Mutated proteins and

normal proteins inappropriately expressed may evoke a sponta-

neous immune response. Cellular immunity and antibody pro-

duction against tumour molecules are defence tools of the host,

whose efficacy against cancer development and progression is

still to be fully understood. Spontaneous antibodies against

tumour antigens are commonly produced and detectable in the

serum of a large number of patients with cancer. Spontaneous

antitumour antibodies can be evoked by mutated proteins pres-

ent exclusively in tumours (tumour-specific antigens). More

frequently, autoantibodies are evoked by aberrantly expressed

proteins (tumour-associated antigens, TAAs) that become

immunogenic because of their inappropriate expression. Some

of these TAAs are molecules expressed during the ontogenesis

and, thus in the postfoetal age, are present solely in the testis.

For this reason, these antigens are named cancer–testis antigens

(CTAs). TAA identification can be achieved by SEREX (serologi-

cal analysis of recombinant cDNA expression libraries). The

SEREX method was originally developed by Michael Pfreund-

schuh and colleagues in 1995.5 Almost 3000 TAAs have

been identified by this method and are listed in the Cancer

Immunome Database (http://ludwig-sun5.unil.ch/CancerImmu

nomeDB) developed by the Ludwig Institute of Cancer Research.

These autoantibodies can be used as biomarkers for the diagno-

sis and prognosis of cancer and as serological markers of disease

recurrence. The inconstant and dynamic nature of cancer makes

a diagnostic test based on a single TAA inadequate. However,

the lack of adequate sensitivity and specificity offered by a single

TAA may be overcome by using a panel of TAAs where multiple

autoantibodies are detected simultaneously. Detection of early-

stage breast cancer by three TAA autoantibodies reached 77�0%
sensitivity and 82�8% specificity.6 A five TAAs-based test was

able to discriminate between patients with early colorectal carci-

noma and healthy controls, with sensitivities of 90�0% and spec-

ificities of 91�7%.7 While TAA screening and search for the

corresponding autoantibodies have been conducted for breast,

prostate, lung, colon and many other cancers, very little has

been conducted for thyroid cancer. The expression analysis of 13

selected CTAs demonstrated the presence of NY-ESO-1 in about

60% of sporadic medullary thyroid carcinomas and the presence

of the corresponding antibody in 36% of patients.8 Few other

data on thyroid cancer have been obtained as complementary

results in studies investigating other cancer types.

In this background, the study by Izawa S. et al. is one of the few

reports about serological screening for TAA by SEREX in patients

with thyroid cancer.9,10 The authors screened a cDNA library of

an undifferentiated thyroid cancer with autologous serum, identi-

fying the presence of antibodies against WD repeat domain 1

(WDR1) and fibronectin 1. Although it is disappointing that only

two TAAs have been found, this study demonstrates that this

approach is feasible and promising. Microenvironment, including

extracellular matrix, adhesion molecules and stromal cells, is cru-

cial in thyroid cancer progression and spreading.11–13 While it is

possible that host immunoresponse against thyroid cancer is

blunted by a distinguishing microenvironment, a broader meth-

odological approach such as testis cDNA immunoscreening with

sera from multiple patients might disclose more antigens associ-

ated with advanced thyroid cancer and corresponding autoanti-
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bodies. The study highlights the value of anti-WDR1 antibodies in

a serological test to screen for thyroid advanced cancer. However,

more useful would be a serological test for early detection of thy-

roid cancer, and importantly, the detection of those microcarcino-

mas that for still unknown reasons is aggressive.14 Such a test

would address subjects with nodular goitre to a more accurate

conventional evaluation by FNAC. A more extensive screening of

cDNA libraries of normal testis and different tumours with multi-

ple patient sera could identify a number of immunogenic TAAs

sufficient to produce a highly accurate diagnostic test. Serological

screening would be a simple, cost-effective and noninvasive

method to be used in a risk population. The identification of ecto-

pic proteins in tumours by SEREX may be helpful also to uncover

new molecular mechanisms of tumour development or progres-

sion. WDR1 is a protein presumed to induce the disassembly of

actin filaments, and thus, it could have a role in tumour spread-

ing. WDR1 and other immunogenic TAAs that will be identified

by SEREX in advanced thyroid carcinomas might be useful also

for therapeutic purposes. Patients who develop radioactive iodine

–refractory thyroid carcinoma have few treatment options. Immu-

nogenic TAAs identified by SEREX may be used as targets for

immunotherapy.15 Direct TAA immunization and dendritic cell-

based tumour vaccines are promising strategies to stimulate

immune responses against malignant cells.16 The immunological

approach to cancer provides the opportunity to new methods for

early detection of the disease but also can stimulate the antitu-

mour immune response in patients with cancer. This is a com-

pletely unexplored field of research for thyroid cancer.
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