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Supplemental description of the index cases and their families

Two Caucasian families with autosomal dominant isolated hypoparathyroidism were studied
(see Fig. 1). The male index case of family A (subject 42, arrow in Fig. 1, left panel) was
diagnosed at the age of 2 years with type 1 diabetes mellitus; at that time, total calcium level was
within normal limits. At the age of 5 years he presented with generalized seizures, some of which
were not associated with hypoglycemia; carbamazepine was given for 12 months and seizures
did not re-occur after discontinuing this medication. At age 14 years, he complained of
tremulousness and muscle cramps, and was found to be hypocalcemic with inappropriately low
PTH levels. Review of the family history at that time revealed autosomal dominant transmission
of hypocalcemia on his maternal side.

In family B, the index case (subject 21, arrow in Fig. 1, right panel) was diagnosed with
isolated hypoparathyroidism when she presented with chronic fatigue and occasional muscle
cramps at age 20; her laboratory evaluation revealed mild hypocalcemia and mild
hyperphosphatemia with a low PTH level. Nine other family members were also diagnosed with
isolated hypoparathyroidism; all had similarly mild symptoms of hypocalcemia.

None of the affected members in either family had a history of muco-cutaneous candidiasis,
hearing loss, or renal abnormalities, and clinical examinations were unremarkable; in particular

there was no evidence for skin changes.

Supplemental Methods

Consents and DNA collection

After obtaining written informed consent through our IRB approved protocol, blood samples
were collected from affected and unaffected members of both families for DNA extraction using

established methods.

Genetic Analysis

Sequence analysis of CASR was performed through the institutions of M.H. and B.B.,
respectively; PTH and GCMB were sequenced as described |. DNA samples from family A (3
healthy and 6 living affected) were genotyped using the InfintumLinkage-24 SNP chip and
multipoint linkage analysis was performed using GeneHunter . For whole-exome sequencing,

libraries were constructed with DNA from two affected members of each family (subjects 37 and



44 for family A; subjects 26 and 31 for family B) using the Agilent SureSelect Human All Exon
Kit v2 * followed by massively parallel sequencing using an Illumina HiSeq Sequencer.
Sequence data processing and variant calling was done using GATK ° and annotation was
performed using snpEff ; variants were considered to be potentially disease-causing when the
allele frequency was <0.1% in 5,400 European control samples from the NHLBI Exome
Sequencing Project (ESP), in dbSNP, and in the 1000 Genomes Project. PolyPhen2 was used to
predict probably damaging rare missense, nonsense, or essential splice site variants. Identified
mutations were confirmed by Sanger sequencing and restriction enzymatic digestion of PCR-

amplified genomic DNA using the endonucleases Fspl and BsiEI, respectively.

Structural Analysis

Structural analyses and predictions are based on the crystal structure of a soluble, fully
functional rat Goiq chimera, in which the N-terminal helix was replaced with that of mouse Gay,
in complex with bovine GB1/Gy2 and the inhibitor YM-254890 (PDB ID 3AHS) .
Superposition with other heterotrimeric G protein complexes indicated that the chimeric
substitution and inhibitor do not significantly alter the tertiary structure in the vicinity of the
mutations. The mutations were modeled in the most common rotomer conformation compatible
with the Gaiq structure. Structural figures rendered with PyMOL ¥ (DeLano Scientific LLC,
Palo Alto, CA).



Table S1:
Diseases caused by somatic or germline mutations of guanine nucleotide-binding proteins

Mode of Disorders caused by . Disorders caused by
. . : Mutation Ref . .
action somatic mutations germline mutations

G protein

Mutation Ref

Pituitary adenomas,
McCune-Albright Arg?201

Goy activating Syndrome, and GIn227 9
Fibrous Dysplasia
Testotoxicosis/ Ser366
activating/ Pseudohypoparathyroidism 10
LoF Neonatal diarrhea/ AVDT?366-369 11
Pseudohypoparathyroidism repeat
inactivating or Pseudohypoparathyroidism .
A methylation 1laor1b SAUIERIE (2
Goyy inactivating Blindness (Nougaret) Asp38 13
Goy, inactivating Achromatopsia Multiple 14
G activating Adre_nocortlcal and Arg'™® 9
ovarian tumors
183 179
Ga, activating Uveal Melanomas g';gzog 15  Mouse dark skin* Eﬂeejm 16
Goyy activating Uveal Melanomas GIn209 17 Mouse dark skin* lle83 16
n
Goys inactivating Primary Torsion Dystonia Multiple 18

LoF; loss of function; *obtained through chemical mutagenesis in mice

4



Supplemental Figure 1:

Panel A: A genome-wide linkage scan for family A using all available members revealed a
single linked region comprising approximately 10 Mb on chromosome 19p13.3 flanked by
markers rs731714 and rs280521 (LOD score 3.0). Chromosomal location on the x-axis and
parametric LOD score values on the y-axis.

Panel B: Nucleotide sequence analysis of GNA ] exon 2 revealed a heterozygous nucleotide
change, c.178C>T (p.Arg60Cys) for the index case 42 in family A (left panel). Nucleotide
sequence analysis of GNAII exon 5 revealed a heterozygous nucleotide change, c.632C>G

(p-Ser211Trp) for the index case 21 in family B (right panel).
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Supplemental Figure 2: Structural Analysis of Mutants

Model of Ga; based on the crystal structure of the Gaiqfy heterotrimeric complex (PDB ID
3AHS) ’. Ribbon rendering shows the GTPase domain (green) and the helix aA (cyan).

Panel A: GDP, Arg60 and other relevant residues are shown as stick models '°. Note polar
interactions (magenta dashes) of Arg60 with Asp71 and the main chain carbonyl of Gly66,
which likely stabilize the interaction of the helical with the GTPase domain. The polar
interactions are disrupted by the cysteine substitution (right).

Panel B: Interaction of Ser211 (stick model) with the 3-subunit (blue cartoon with
semitransparent surface) is shown on the left. Substitution of Ser211 with tryptophan (spheres)

is predicted to interrupt the interaction with By subunits (right).
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