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v -TSH-R-blocking Antibodies
vi -Neutral Antibodies
vii -Cyclic Adenosine Monophosphate
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i- Autoimmune Thyroid Disease

ii- Thyroid Stimulating Hormone Receptor
iii- TSH Receptor Antibodies

iv- TSH-R Stimulatory Antibodies
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viii -Thyroid follicular cells
ix -Leucine-rich repeat

X -“Hinge” region

xi- Second Messengers

xii- Guanine Nucleotide Exchange Factors
xiii- Guanosine Triphosphate

xiv - Guanosine Diphosphate
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i -Graves’ Ophthalmopathy

ii -Graves’ Dermopathy

iii -Hashimoto's Disease

iv -Competitive Immunoassay
v -Cell-based Bioassays

vi -G protein-Coupled receptors
vii -Transmembrane domain
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i- Adenylate cyclase

ii - Nuclear Pore Complexes

iii - cAMP Response Element-binding protein
iv - CREB-binding protein

v - Phosphatidylinositol 4,5-bisphosphate

vi - Diacylglycerol

vii- Inositol trisphosphate
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Cell-based bioassay
e  TSH-R stimulation antibodies TSAb
e  TSH-R stimulating TSI

immunoglobulins

e  TSH-R blocking antibodies TBADb,TSB-Ab,TRB-Ab

e  TSH-R blocking TBI
immunoglobulins
Competitive-binding assay
e  TSH-R autoantibodies TRAb
e  TSH-R binding inhibitory TBII

immunoglobulins
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iii- TSH-R-binding inhibitory immunoglobulin
iv- TSH-R-stimulating immunoglobulin

v -TSH-R-blocking immunoglobulin

vi -Conformational epitope
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i -Anti-thyroid peroxidase
ii- Anti-Thyroglobulin
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i- Sequential epitope
ii-Non-functional assays
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v -Biotin-streptavidin peroxidase
vi -Avidin-biotin peroxidase
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i -Radioimmunoassay

ii -Enzyme immunoassay
iii -Specificity

iv -Sensitivity
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Abstract

Introduction: Thyroid-stimulating hormone receptor (TSHR) autoantibodies are the main cause
of Graves' disease and its thyroid manifestations, such as ophthalmopathy and dermopathy. These
antibodies, commonly known as TSH receptor antibodies (TRAbs), are functionally different.
TRAbs are a set of autoantibodies, including thyroid-stimulating autoantibodies (TSAbs), thyroid
stimulating-blocking antibodies (TBAbs), and neutral antibodies. The measurement of TRAbs is
clinically important, and various commercial tests with high sensitivity and specificity are available
for diagnostic purposes. If the diagnostic purpose of TRAb assays is the non-functional evaluation
of autoantibodies, competitive binding immunoassays are used. These methods are based on the
ability of TRAbs to compete and prevent ligand binding (TSH or anti-TSHR monoclonal antibodies)
to the receptor. TSAbs and TBAbs appear to have overlapping epitopes of TSH-binding sites,
which prevent them from being differentiated by competitive TRAb assays. On the other hand, if
the diagnostic purpose is to evaluate the antibody function and differentiate between TSAbs and
TBAbs, cell-based bioassays are used. These methods are based on the use of living cells to
evaluate the function of autoantibodies and distinguish TSAbs and TBAbs, depending on the
increase or decrease of intracellular cyclic adenosine monophosphate (cAMP). Since TSAbs and
TBAbs play different pathogenic roles and are associated with different treatment protocols in
patients with thyroid autoimmune diseases, differentiation of TSAbs and TBAbs is of great clinical
importance, depending on the antibodies. Therefore, in this review, different generations of
competitive binding immunoassays and cell-based bioassays were discussed.
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