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Alpha-Fetoprotein and its Receptor: More Than Oncofoetal Antigens.
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Oncofetal antigens are proteins which are
typically present only during fetal development.
However, they are also found in adults with certain
kinds of cancer. These proteins are often measurable in
blood of individuals with cancer and may be used to
both diagnose and follow treatment of the tumors.
Oncofetal antigens and clinical tumor markers include
alpha-fetoprotein  (AFP), carcinoembryonic antigen,
beta-human  chorionic  gonadotropin,  trophoblast
glycoprotein precursor, immature laminin receptor
protein, etc. AFP is produced by hepatocellular
carcinoma and some germ cell tumors (its level
increases during pregnancy in cases of spina bifida and
other fetal malformations) [1]. Carcinoembryonic
antigen is produced by colon/rectum cancer, pancreas,
breast, ovary or lung cancer. Beta-human chorionic
gonadotropin is produced by germ cell tumors, testicular
cancers and neuroendocrine islet cell tumors. Oncofetal
antigens in the human body are synthesized for a
different purpose, but they prove to be very convenient
in detection, diagnosis, and management of some types
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of cancer or pregnancy defects. The most important two
of the tumor markers are AFP and alpha-fetoprotein
receptor (AFPR), which serve as nutrient delivery system
to embryo and cancer cells. AFP originated from embryo
yolk sac and liver can grab small molecules and essential
nutrients from mothers’ blood and deliver them through
placenta specifically into the AFPR-positive cells in a
shuttle manner [2].

AFP was found only in few tumors (in liver,
gonads and in cases of embryonic carcinoma). On the
contrary, AFPR is present in over 80% of cancers
(breast, lung, prostate, ovarian, stomach, etc.).
Although it is not a “universal” tumor marker [3], AFPR
has higher presence in cancer than any other oncofetal
protein. That is why AFPR should be considered as the
number 1 oncofetal protein. AFPR-positive embryo and
cancer cells have definite benefits of targeted nutrient
delivery.

In adults AFP normally persists at 5-10 ng/ml
and stimulates tissue regeneration or hematopoiesis.
This body-synthesized AFP can be co-opted by cancers
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thus feeding them with growth stimulating ligands.
Moreover, myeloid-derived suppressor cells (MDSCs)
which are the precursors of hematopoietic and lymphoid
cells in bone marrow are AFPR-positive [4] and migrate
to tumor cites. MDSCs are essential participants of
tumor immune suppression microenvironment
(TME) [5]. The AFPR existence on the host hierarchy top
suppressors of immune system - MDSCs — assumes that
AFP is locally synthesized during lifetime, and that the
synthesis is not restricted by pregnancy or tumor growth
periods. MDSCs comprise a small group of innate
immune cells that are closely involved in immune
tolerance  induction and  maintenance  during
pregnancy [6, 7], tumor growth [8], and other
conditions. MDSCs were shown to play an important role
in TME and cancer development, even upstream of
regulatory T-cells. MDSCs suppress both innate and
adaptive immune responses, and their elimination
unleashes executive cells including NK and T-cells.
Hence, MDSCs depletion is a hot topic of cancer
immunotherapy [9] and should prevail over T-cells
immunotherapies in efficacy. MDSCs have several
surface markers through which they can be specifically
targeted. MDSCs AFPR and AFP-binding receptor
CCR5 [10] are perfect candidates to serve as natural
targets.

The use of oncofetal proteins is an ‘Achilles heel’
of cancer and these proteins are promising targets

for several types of cancers. AFPR is an ideal
immunotherapy target [11]. AFP-toxin drugs were
successfully used for anti-cancer targeted

chemotherapy [12].

However, oncofetal proteins are of critical
importance not only in pregnancy and tumor growth.
Utilization of its physiological delivery function makes
AFP a highly promising carrier that can be used for
immune suppression during autoimmune and other
MDSC-mediated diseases treatments [13, 14]. AFP or
AFP-drug complexes can potentiate the major immunity
pacifiers — MDSCs- suppression functions during
inflammation,  transplantation,  autoimmune and
infectious diseases, etc. Therefore, AFP and AFPR are
not just nutrient transport system proteins serving
during pregnancy and tumor growth, but they are also
involved in the regulation of cell growth, differentiation,
and immune regulation throughout the entire lifetime.
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They can serve not only as oncofetal antigens but
additionally as immunotherapy targets (AFPR) and
AFP-drugs for cancer and other MDSC-dependent
diseases.

It should be noted that other oncofetal proteins
also serve as immune modulators, for example human
chorionic gonadotropin (hCG) eventually contributes
to peripheral immune tolerance development [15].
Placenta-produced pregnancy-associated plasma protein
A (PAPP-A) shares mechanisms of immune evasion with
cancer cells [16]; trophoblastic bl-glycoprotein (PSG)
determines differentiation and maturity of naive T-cells
in memory T cells [17], etc.

Conclusion

AFPR should be considered the number one
oncofetal protein. MDSCs markers list should include
AFP-binding proteins: AFPR and CCR5. AFP and AFPR
are more than oncofetal antigens, they are used during
entire lifetime by host MDSCs. AFPR and AFP-drug
complexes should be used for treatment of all of the
MDSC-dependent disorders.
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