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TMEMI127, a tumor suppressor gene in hereditary
pheochromocytomas and paragangliomas, encodes for a poorly
characterized, ubiquitous, transmembrane (TM) protein with
no substantial identity to any other protein and no identifi-
able functional domains other than putative TM domains. The
function and regulation of TMEM127 remain poorly defined
which limits prediction of pathogenicity of germline TMEM127
variants. Characterizing structure-function features of
TMEM127 is relevant for understanding how dysfunction of
this tumor suppressor can lead to inherited tumors. Moreover,
a better understanding of TMEM127 functional domains and
critical residues will increase our ability to identify pathogenic
variants which will improve interpretation of genetic screening
results and help guide clinical decisions for patients and their
families. In this study, we investigated subcellular localization
and steady-state levels of patient-derived, tumor-associated,
germline TMEMI127 variants (n=21; 16 missense and 5
truncating/frameshift/indel variants). We used confocal immu-
nofluorescence and immunoblot analysis of GFP-TMEM127
constructs expressed in HEK293T cells. Wild-type (WT)
TMEM127 localized predominantly to endo-lysosomal vesicles
(punctate) with some plasma membrane localization. The local-
ization of variant TMEM127 proteins displayed three distinct
patterns: punctate (similar to WT), diffuse (cytoplasmic), and
plasma membrane only. All diffuse proteins, and a few punctate
proteins, decreased at a faster rate than the WT suggesting in-
stability. Variants resulting in diffuse proteins occurred within
TM domains and indicated that membrane binding ability was
lost. This observation, supported by in silico analysis and se-
lective permeability assays, led us to conclude that TMEM127
is a four-TM protein, not a three-TM protein, as previously
predicted, with a novel TM domain in the N-terminus. One
variant with predominantly plasma membrane localization
indicated that membrane binding ability was maintained but
internalization capability was lost. We identified an atypical,
extended acidic dileucine motif in the C-terminal which is re-
sponsible for TMEM127 internalization and showed that it is
mediated by clathrin. Our findings provide novel insights into
structure-function features of TMEM127 which will allow for
better understanding of its physiological role and improved
prediction of pathogenic variants.
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Background: Peptide receptor radionuclide therapy (PRRT)
is a relatively novel, emerging therapy for the treatment of
metastatic pheochromocytoma and paraganglioma (PPGL).
Lutetium 177 (""Lu)-DOTATATE (Lutathera ®) is a form of
PRRT that is currently being evaluated for its treatment efficacy
in metastatic PPGL. It acts by binding to somatostatin receptors
2 (SSTR2) which are present on PPGL and other tissues of neu-
roendocrine origin. Although subclinical thyroid dysfunction
has been previously noted, development of clinical hypothy-
roidism post ""Lu-DOTATATE therapy has not been reported
to date. Case: A 29-year-old male with Beckwith-Weidemann
syndrome and metastatic, succinate dehydrogenase subunit
B (SDHB) germline mutation-positive paraganglioma with
normal metanephrines was enrolled at our center under the
""Lu-DOTATATE trial for the treatment of inoperable, met-
astatic PPGL (ClinicalTrials.gov NCT03206060). Prior to the
first cycle of therapy, the patient underwent endocrine evalua-
tion per protocol. He was noted to have suppressed thyroid stim-
ulating hormone (TSH) of <0.01 mcIU/mL (normal: 0.27 - 4.2
meclU/mL), and a normal free thyroxine (FT4) of 1.3 ng/dL (0.9
- 1.7 ng/dL), indicating subclinical hyperthyroidism. Thyroid
auto-antibodies were not measured at that time point. The pa-
tient denied symptoms of hyper- or hypothyroidism. On physical
examination, there was no thyromegaly or cervical lymphade-
nopathy. Serial monitoring of thyroid function tests (TFTs) was
pursued. One month after the first cycle of """ Lu-DOTATATE
therapy, the patient complained of new onset fatigue and
weight gain. The TSH had markedly increased (73.04 mcIU/
mL), along with a reduction in FT4 levels (0.3 mg/dL). Mass
spectrometry measures revealed a low total T4 (1.3 ng/dL; 4.9
- 10.5 ng/dL), and a low total T3 (57 ng/dL; 87 - 169 ng/dL).
Thyroid peroxidase antibodies were >1000 IU/mL (0.0 - 34.9
IU/mL), and anti-thyroglobulin antibodies were 668 IU/mL
(0.0-40.0 IU/mL). Weight-based levothyroxine therapy was
initiated and the follow-up TFTs normalized. The baseline di-
agnostic Gallium 68-DOTATATE scan performed prior to PRRT
demonstrated an increased diffuse uptake in the entire thyroid
gland (maximum standardized uptake value: 14.3) and post-
treatment SPECT-CT scan revealed similar increased, diffuse
""Luu-DOTATATE uptake in the thyroid gland. The patient cur-
rently has stable metastatic disease and continues to be under
"""Lu-DOTATATE therapy. Conclusion: We report the first
known case of clinical hypothyroidism post " Lu-DOTATATE
therapy in a patient who likely had subclinical hyperthyroidism
prior to treatment. The possible mechanism was development
of thyroiditis. Further studies are necessary to evaluate the
mechanisms of PRRT-induced endocrine abnormalities and
their clinical implications.
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