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Figure EV1. Workflow of data processing for cryo-EM single-particle analysis and local resolution analysis of SERCA2b in the E1-2Ca*" state.

A Multiple classes of density map were generated after the first round of 3D classification, which were divided into two classes during the second round of 3D
classification. A workflow of data processing for the cryo-EM single-particle analysis is shown on the left.

B Local resolution estimation of the “closed-form” cryo-EM map of SERCA2b in the E1+2Ca*" state. The panel on the right shows the FSC curve for post-processing of
SERCA2b WT in the E1-2Ca*" state.

C Superposition of the crystal structure of SERCAla in the E1-2Ca*" state (PDB ID: 1SU4) onto the present “possible-open-form” class 2 and class 3 cryo-EM maps.

Figure EV2. Close-up views of the C-terminal part, Ca*>"-binding sites, and ATP-binding pocket of SERCA2b.

A TM11 and the LE of SERCA2b are highlighted in red, while TM1-TM10 are colored wheat. L7/8 is colored blue. The backbone model of TM11 in SERCA2b in the
E1-2Ca’" state was placed based on the cryo-EM map (left inset). Density is shown at a contour level of 3.5 RMSD. The backbone model of the LE in SERCA2b in the
E1-2Ca’" state was placed based on the cryo-EM map (bottom inset). Density is shown at a contour level of 2.7 RMSD.

B Close-up view of the Ca*"-binding sites of SERCA2b (yellow) and SERCA1a (green) in the E1-2Ca*" state, in which bound Ca?* ions are depicted as spheres. Ca®"
binding residues are shown as sticks. Note that the mode of Ca** binding is almost identical between these two states.

C Close-up view of the Ca*"-binding sites of SERCA2b in E1-2Ca*" (vellow) and E1-2Ca®*-AMPPCP (cyan) states, in which bound Ca" ions are depicted as spheres. Ca*"
binding residues are shown as sticks. Note that the mode of Ca>" binding is almost identical between these two states.

D Close-up view of the Ca®"-binding sites in the E1-2Ca®" state, in which bound Ca®" ions and their density are represented by purple spheres and violet meshes,
respectively. Neighboring residues are shown as sticks. Density is shown at a contour level of 5.0 .

E Density maps of the residues that constitute the ATP-binding pocket of SERCA2b in the E1+2Ca”" state, shown at a contour level of 5.0 o. The residues are shown as
sticks.

EV1 The EMBO journal ~ 40: €108482 | 2021 © 2021 The Authors



Yuxia Zhang et al The EMBO Journal

A
™11
B C
T™9 ™2 ™9
M6 :
1798 2" %N795 _Ca
E907‘\1q%%
“A305
T
™10 E770 7 e 2P
T™5 SN
LTM3
™7 - ™3
D E
N-domain
Mo ™2
™1
™10
™7 ™3

Figure EV2.

© 2021 The Authors The EMBO journal  40:e108482]2021  EV2



The EMBO Journal Yuxia Zhang et al

Figure EV3. Cytosolic domain interface in the “closed-form” of SERCA2b and critical residues for the cytosolic domain interactions in the E1-2Ca*"* state.

A Closed-up view of the interface between the A and N domains in the “closed-form” cryo-EM structure of SERCA2b. The amino acid pairs in which Co. atoms are
located within a distance of 8.5 A are represented by sticks, and their cysteine mutants were prepared in this study.

B Six kinds of SERCA2b mutants including Q138C/D426C, V137C/D426C, A154C/G438C, V155C/G438C, T171C/E486C, or T171C/L577C were treated with no reagent (upper),
DTT (middle) or KsFe(CN)g (lower). Among them, T171C/L577C showed a significant upward band shift relative to WT after oxidative treatment with KzFe(CN)s.

C Close-up views of the interface between the A and P domains in the “open-form” crystal structure of SERCA1a in the E1-2Ca*" state (upper) (PDB ID: 1SU4), and the
interfaces between the cytosolic A, P, and N domains in the “closed-form” cryo-EM structure of SERCA2b in the E1-2Ca®" state (lower). Critical residues for the
cytosolic domain interactions are represented by sticks. Dotted lines indicate hydrogen bonds or salt bridges formed between those residues. Magenta spheres
represent two bound Ca*" ions.
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Figure EV4. Effects of Ca>" and ATP on formation of the closed headpiece cluster of the cytosolic domains, and autophosphorylation assay with BSA.

A Closed-up view of the interface between the A and N domains in SERCA. The CB-Cp distance between Thrl71 (A domain) and Leu577 (N domain) in the E2 state of
SERCA1a (left upper), the E2-AMPPCP state of SERCA2a (right upper), the E1-2Ca®" state of SERCA2b (left lower), or E1-2Ca*"™-AMPPCP state of SERCA2b (right lower) is
shown in each panel.

B SDS-PAGE analysis of purified SERCA2b T171C/L577C (0.5 pg) in the presence or absence of 1 mM Ca?* and 1.5 mM AMPPCP. Protein bands were visualized by
staining with Coomassie Brilliant Blue. “SS” and “no SS” indicate disulfide-bonded and non-disulfide-bonded SERCA2b species, respectively. Note that after oxidative
treatment with 5 mM KsFe(CN)g for 1hr at pH6.8, the “SS” spices significantly increased in the presence of Ca2*, whereas AMPPCP gave marginal effect on the “SS”
spices formation regardless of the presence or absence of Ca”".

C BSA (40 pg) was used as a negative control in the autophosphorylation assay, and no phosphorylation was observed with this protein. Experimental conditions were
the same as those conducted with SERCA2b WT and T171C/L577C.
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Figure EV5. Representative densities and Cross-validation FSC curves for map-to-model. >

A Representative densities of the A, N, and P cytosolic domains and TM helices in the present cryo-EM map of SERCA2b in the E1-2Ca" state. Segments are indicated
by the residue number in parentheses. All densities are shown at a contour level of 5.0 o.
B Cross-validation FSC curves for map-to-model fitting of SERCA2b WT in the E1:2Ca”" state.

EV7 The EMBO journal ~ 40: €108482 | 2021 © 2021 The Authors



Yuxia Zhang et al

1.07
0.81
0.61
0.41

0.2

Fourier Shell Correlation

Figure EV5.

© 2021 The Authors

A domain
(149-173)

P domain
(680-694)

™7
(830-853)

—— Masked vs. Model
— Unasked vs. Model

3.3A

0.1 02 03 0.4 0.5
Resolution (1/A)

=7 A domain
' (191-206)

N domain
(442-469)

P domain
(696-714)

™3
(248-275)

The EMBO journal

The EMBO Journal

A domain
(216-231)

N domain
(531-558)

P domain
(715-729)

™11
(1013-1030)

40: 108482 | 2021

EV8



