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Fig2. TMCO1 Undergoes Oligomerization and Forms Tetramers in Response to ER Ca2+ Overload.
(A) Co-immunoprecipitation experiment (colP) shows TMCO1 forms a complex with itself. The
input lanes contained 1/30 of lysates used in colP reactions. Representative of at least three
independent experiments. (B and C) Determination of the TMCO1 stoichiometry via chemical
cross-linking. Increasing concentrations of glutaraldehyde (GA) (B) and disuccinimidyl suberate
(DSS) (C) were used as indicated. Numbers represents the state of oligomerization: 1, monomer;
2, dimer; 4, tetramer; 8, octamer. Representative of at least three independent experiments. (D)
Similar experiments as (C) were performed on HelLa cell lysates prepared from resting cells, cells
pre-treated with TG in Ca2+ -free medium (TG+EGTA), and cells pre-treated with 8% ethanol in
Ca2+-containing medium (8% ethanol). Representative of at least three independent
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experiments. (E) D1ER indicated ER Ca2+ concentration manipulated by 8% ethanol in Ca2+
containing medium and by TG in Ca2+ free medium (mean+SEM, n = 9). Each trace line is shown
in mean+SEM. (F) Time course of mean FRET ratio changes measured from individual cells
expressing CFPand YFP-tagged TMCO1 (green trace line, n = 16) or 1-46 (purple trace line, n = 6)
after application of ethanol and TG. The FRET/CFP ratio before treatment was considered as
basal, and FRET changes were represented in percentiles: 1003 (R-Rbasal)/R basal. FRET increase
means the assembly of TMCO1 and vice versa. Each trace lineis shown in mean +SEM. (G and H)
ER Ca2+changes manipulated by 8% ethanol and TG in Ca2+ free medium (n = 21). FRET signal
change of TMCO1 were shown in (H) (n =25). Each trace line is shown in mean+SEM. (I) ER Ca2+
changes manipulated by 8% ethanol and TG in 40mM of BAPTA-AM loaded cells (red trace line, n
=12). DMSO were used as control (blue trace line, n = 10). Each trace line is shown in mean+SEM.
(J) FRET changes of TMCO1 were monitored according to the same procedure as above. Curve for
control (DMSQO, blue trace line, n =9) and pre-treatment with BAPTA-AM (red trace line, n =12)
were shown. Each trace line is shown in mean+SEM.
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Fig3. TMCO1Knockout Mice Show a Delayed Osteogenesis, Mental Retardation, Ataxia, and
Severe ER Ca2+ Mishandling. (A) Percentage of each genotype at birth. WT, wild-type; HET,
heterozygote; KO, TMCO1-knockout. Data are calculated from an overall 112 pups from
heterozygous matings. (B) Survival rate of each genotype. Data are calculated from an overall
112 pups from heterozygous matings. (C) Alizarin Red S and Alcian Blue staining of the skulls of
P4 mice. KO mouse skulls exhibit a significantly wider open frontier suture (between the two
arrowheads) than its WT littermates. (D) Histological analysis of P1 WT and KO mouse skulls. HE
stainings show a significant wider gap between the left and right osteogenic fronts at the sagittal
suture of KO pups (lower panels, pointed out with arrows) when compared with their WT
littermates (upper panels, pointed out with arrows), and discontinuous osteoid deposition is seen
at KO osteogenic fronts (lower enlarged panel, pointed out with arrows), revealing a delayed
osteogenesis in P1 KO mice. Enlarged section was indicated with gray box in first and third
panels. B, brain; P, parietal bone. Scale bars, 250mm (first and third panels); 25mm (second and
fourth panels). (E) Micro-CT of the skulls of 5-month-old WT and KO mice. KO skull shows obvious
gaps along the midline interfrontal suture, transverse coronal and lambdoid sutures.
Representative data from at least three KO mice are shown. (F) Magnetic resonance imaging
(MRI) of brains of 5-month-old mice show enlarged ventricles in KO mouse. (G) Y-maze task
assay of adult WT and KO mice. Relative distance walked (left panel) and relative time spent
(right panel) of KO mice (black column, n=6) in novel arm over start arm decrease significantly
(*p < 0.05) than WT mice (white column, n =10). (H) Rotarod performance of adult WT and KO
mice. An average latency to fall from the accelerating rotarod is shown for WT mice (blue, n=10),
HET mice (green, n = 8) and the KO mice (red, n = 6) in 3 consecutive days. For each group of
mice, the results are shown as mean+SEM. *p < 0.05; **p < 0.01. (I and J) Overload of ER Ca2+ in
primary osteoblasts cultured fromTMCO1-KO mice. Curves represent TG-induced Ca2+ transients
in WT (blue trace line, n = 34), KD (red trace line, n = 28), and HET (green line, n = 23) primary
osteoblasts. (J) Histogram shows the average peak area of TG-triggered Ca2+ transients
(mean+SEM) in each group. Each curve in (1) is an average of Ca2+ responses from all cells in
each group. ***p < 0.001.
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