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	Supplementary Figure 1

	Sequence alignment of TRPV1 and TRPV2.

	Sequence numbers are based on rabbit TRPV2. The truncated loop is shown in the red box. 
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	Supplementary Figure 2

	The WT and truncated rabbit TRPV2 are activated by 2-APB.

	(a)-(d) Whole cell recordings of full length (a-b) and truncated rabbit TRPV2 (c-d) channels expressed in HEK293T cells. (a) and (c) Currents were evoked by ramp protocol (black squares: -120 mV; open circles :-120 mV) at the interval time of 5 seconds. The application of 1 mM 2-APB is indicated by the bar. Characters indicate basal currents a, peak responses b and recovery currents c. (b) and (d) Representative current-voltage relationship of rabbit TRPV2 at time points indicated in (a) and (c). (e) Comparison of current density of the WT (left, n=14) and the truncated rabbit TRPV2 (right, n=16) recorded at +120 mV (black bars) and -120 mV (grey bars). The data represent mean ± s.e.m. The dotted line indicates the baseline. (f-h) Increase in calcium uptake upon application of 100 μM 2-APB in cells expressing the WT rabbit TRPV2, the truncated rabbit TRPV2 and empty vector respectively. The average responses of 50-80 cells from representative experiments are shown (mean +/- s.e.m.). Traces for both transfected (GFP) and non-transfected cells (-GFP) are shown as control experiments.  (i) Average fold increase in ratio 340/380 recorded from 6-8 experiments from 2 independent transfections in response to 100 μM 2-APB (mean +/- s.e.m.)
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	Supplementary Figure 3

	EM data collection

	(a) Raw micrograph of negatively stained particles (top) and reference-free 2D class averages (middle). A low resolution negative stain reconstruction was determined (bottom) and used as an initial model for cryoEM structure determination. (b) Representative cryoEM micrograph of TRPV2 particles suspended in vitreous ice (top). Particles selected by automated particle selection shown on the right half of the image. Only images exhibiting Thon rings beyond 4Å (blue circle, middle) were used for image processing, as assessed by a 1D plot (bottom). (c) Raw particles extracted from the micrographs. (d) Reference-free 2D class averages showing well-ordered secondary structure in the transmembrane region of the complex
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	Supplementary Figure 4

	3D classification and refinement

	Initial classification of 427,360 particles into five 3D classes (I), two of which (classes 4 and 5) were used for subsequent 3D refinement. After performing the particle polishing step in RELION (II), particles were subjected to another 25 iterations of 3D classification into four classes (III). The particles contributing to the class exhibiting the highest level of structural detail was used for the final 3D refinement (IV).
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	Supplementary Figure 5

	Radiation damage weighting and resolution assessment

	(a) Per-frame radiation damage weighting was applied by estimating the B Factor for each frame (above). The frequency-dependent weights used to generate the final stack of summed particle images is shown below. (b) Fourier Shell Correlation plots calculated from independently refined half-maps, refined using different 3D masks during refinement. The masks are shown in the upper right, and are colored to correspond to the FSC plot. (c). Final cryoEM map colored according to the local resolution, as determined by windowed FSCs of independently refined half-maps. (d) Euler distribution plot, with regions in red denoting the views containing the highest number of particles. (e) Cross-validation of the atomic model. FSC curves between the refined atomic model and the half-map 1 (solid black line), half map 2 (solid gray line), subset of polished and masked map (dotted line), and summed map (dash-dot line). The red dashed line demarcates FSC = 0.143.
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	Supplementary Figure 6

	Structural details of the ARD and its interactions.

	 (a) A close-up view of the linker domain. The domain has two distinct regions: the helix-loop-helix (HLH) region and the  sheet region. CTD that covers the linker domain is omitted for clarity. (b) Close-up view of the intersubunit interactions formed by the  sheet region of the linker domain. The linker domain interacts with ankyrin repeats 3 and 4 of the neighboring subunit. Dashed line represents the missing segment of the finger 3. The distal part of the CTD contributes a  strand to the  sheet of the linker domain. (c) Superposition of the rat TRPV2 ARD (magenta, PDB 2ETA) with the ARD of the rabbit TRPV2 structure (blue). The two structures diverge around the ankyrin repeat 1 and the fingers 1-3.  (d) A close-up view of the coupling domain and the TRP domain with the arginine and lysine residues displayed as sticks and marked with circles. The map covering the CTD was of lower quality compared to the rest of the molecue which prevented the building of all side-chains. Where side-chains of the Arg and Lys residues were not built, we display the backbone only. Arg682, which resides in CTD, is labeld as it is the residue corresponding to Arg721 in TRPV1 which has been identified as important for binding of PIP2. 
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	Supplementary Figure 7

	Secondary structures within the TRPV1 and TRPV2 transmembrane helices

	(a) The S6 helix in the TRPV1 channel assumes a  conformation in the middle of the helix, where the carbonyl of residue i forms a hydrogen bond with the amide of residue i+5. The dashed lines represent carbonyl-amide bonds. (b) Electron density of TRPV2 S5 and S6. The density is contoured at 1.2 sigma, with an applied B-factor of -76 Å2. (c) The S4b of TRPV2 assumes a 310 helical conformation, where the carbonyl of residue i forms a hydrogen bond with the amide of residue i+3. The dashed lines represent carbonyl-amide bonds. (d) The lower part of the TRPV1 S5, in the vicinity of the S4-S5 linker, contains a  segment. The dashed lines represent carbonyl-amide bonds. For simplicity, in all panels only one set of hydrogen bonds is shown per one turn of the helix.   
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	Supplementary Figure 8

	Coupling at the pore loop and turret and S6 and TRP domain.

	(a) Side-view of the pore loop, pore helix and the turret shown in sphere representation. The interactions network between the turret and the pore helix in open TRPV1 (green) and TRPV2 (blue) are disrupted. (b) Electron density around the pore loop, pore helix and turret of TRPV2. (c) A superposition of the TRPV1 structures in open (green) and closed (red) conformations with TRPV2 (blue) shows that the HLH of TRPV2 assumes a different conformation and the S6-proximal part of the TRP domain has slipped down towards the cytosol. (d) Overlay of S5, S6 and the TRP domain of the closed (red) and open (green) TRPV1 and TRPV2 (blue). The helical connection between the S6 and the TRP domain is lost in TRPV2.
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