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Should “Transformed Alpha-fetoprotein” be considered a Potential
 Biomarker for Adverse Term Pregnancy Risk: An Opinion Letter 

Human alpha-fetoprotein (HAFP), classified as a tumor-associated 
fetal protein, has been reported in the biomedical literature to 
display multiple molecular forms and complexes.  Such forms 
have been demonstrated to include the following: 1) circulating 
serum full length HAFP; 2) non-secreted cell-bound cytoplasmic 
HAFP forms; 3) truncated mRNA expressed/translated forms 
largely found in cell culture supernatants; and 4) serum circulating 
inter-molecular complexed forms [1, 2].  Moreover, the native 
70 kD circulating serum AFP form has long been employed in 
the clinic as a “gold standard” biomarker for hepatocellular 
carcinomas and germ cell tumors in addition to being a biomarker 
for fetal birth defects.

More recently, a novel pregnancy biomarker termed “Transformed 
alpha-fetoprotein (TAFP)” appeared on the clinical scene during 
the 2007 to 2009 years (see below).  TAFP is a molten globule 
slightly denatured form of AFP found in both man and animals.  
The existence of a TAFP form was known from multiple preclinical 
reports and observations of a conformationally altered form of 
AFP following exposure to high concentrations of estrogens, fatty 
acids, and growth factors [3].  The altered tertiary form of full-
length HAFP unveiled a concealed or buried segment consisting 
of an intrinsic 34-amino acid sequence, later termed the “Growth 
Inhibitory peptide (GIP).  This peptide fragment from AFP has 
been synthesized, purified, and characterized [4].

Rabbit antibodies to TAFP were produced and were not found to 
cross-react with full-length AFP as determined by commercial 
radioisotope, fluorescent, and ELISA assays.  In contrast, rabbit 
antibodies to TAFP reacted only with HAFP when the TAFP 
(GIP) segment was exposed as observed in pregnancy maternal 
serum.  This unveiling occurs following maternal serum HAFP 
exposure to fetal stress/shock environments at the uterine/
placental interface.  It is at this interface where high concentrations 
of estrogens and polyunsaturated fatty acids abound [5].  Fetal 
HAFP is known to be transferred from fetal serum to the 
amnionic sac compartment of the placenta where it diffuses into 
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the maternal circulation via amniotic fluid [5, 6].  As discussed 
above, a maternal serum antibody assay for TAFP was developed 
and employed to quantitate TAFP levels in late third trimester 
pregnancies.  Measurement of TAFP levels were used in the clinic 
to assess fetal well-being and adverse perinatal outcomes.  The 
presence of TAFP levels in maternal serum were found useful in 
predicting risks of fetal distress and deterioration in pregnancy 
conditions such as: 1) fetal growth restriction / intrauterine growth 
retardation; 2) fetal chronic hypoxic stress; 3) threatened pre-term 
labor; and 4) fetal hemodynamic re-distribution [7-10].  These 
reports lend credence in support of the potential use of maternal 
serum TAFP as a candidate late pregnancy biomarker.  Such a 
biomarker might be useful in assessing and/or predicting risks of 
adverse perinatal  outcomes and heightened fetal distress in late 
third trimester pregnancies.
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