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Expanded View Figures

Figure EV1. Packing of SERCA2a E2—AIF, -CPA and [Ca,]E1-AMPPCP crystals.

A Parallel packing of the SERCA2a structure in the E2—AIF, -CPA conformational state. SERCA2a forms contact points between the A-domains and N-domains (Met1-
Asn3, His15 to Glu458-Lys460) and between the A-domain (Arg134, Arg139, Lys141) and the P-domain (Glu659, Glu667, Ser663), as well as N-domain (Thr506-Ser509,
Asp567-Arg571) and L7/8 (Asp859-Arg863, Lys876-Gly884).

B Parallel packing of the SERCA2a structure in the E2—AIF, -CPA conformational state. Contact points are within the A-domain (Arg35-Glu40) and P-domain (Asp658-
Ser663). A-, P-, and N-domains are colored in yellow, blue, and red, respectively. M1-M2 are colored in wheat, M3-M4 in brown, M5-M6 in dark gray, and M7-M10 in

light gray.
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Figure EV2. Coordination of ions and molecules in the SERCA2a structures.

A-C Ca?* ions are shown in purple spheres. Omit maps for the CPA (A) and the AMPPCP (C) molecules contoured at 3c. (B) CPA coordination in [Hz-5]E2—AIF, -CPA state
of SERCA. SERCA1a is depicted in gray and SERCA2a in orange.

D Coordination of Ca®* ions in the [Ca,]E1-AMPPCP state. SERCA1a is shown in gray and SERCA2a in green. Residues are marked according to the SERCA2a
numbering.

EV3 The EMBO Journal -~ 38: €100020 | 2019 © 2019 The Authors



Aljona Sitsel et al

Comparison of SERCA muscle isoforms

20
]

rSERCAla MEAAHSKSTE ECLAYFGVSE
pSERCA2a MENAHTKTVE EVLGHFGVNE

rSERCAla

&0
I

ELVIEQFEDL LVRILLLAAC

pSERCA2a ELVIEQFEDL LVRILLLAAC

120
I

rSERCAla
pSERCA2a

1SERCAla
PSERCA2a

1SERCAla
PSERCA2a

1SERCAla
PpSERCA2a

ISERCAla
pSERCAZa

ISERCAla
pSERCAZa

rSERCAla
PSERCA2a

rSERCAla
pSERCA2a

SERCAla
PSERCA2a

rSERCAla
PSERCA2a

ISERCAla
pSERCAZ2a

1SERCAla
PSERCAZa

1SERCAla
pSERCA2a

rSERCAla
PSERCAZ2a

1SERCAla
PSERCA2a

rSERCAla
PSERCAZ2a

1SERCAla
PSERCA2a

rSERCAla
PSERCAZ2a

NAIVGVWQER NAENAIEALK
NAIVGVWQER NAENAIEALK

160 ub

:
VEVAVGDKVP ADIRI|Ls Hs
VEIAVGDKYP ADIRUTS IKS

Ub/Ac =

TTGLTPDQAVK
STGLSLEQVK
a

1

ISFVLAWFEE
ISFVLAWFEE

EYEPEMGKVY
EvEPEMAHVY

Ac
180

a
I

RHLEKYGHNE
KLKERWGSNE

GEET ITAFVE
GEET ITAFVE

140
I

RADRKSVQR |
RQDRKSVQR |

LPAEEGKSLW
LPAEEGKTLL

100
I

PFVILLILIA 100
PFVILLILVA 100

:
TTLazDOSIL
TTLRVDQS I L

TGESVSVIKH
TGESVSV IKH

TEP:;IPDPRAV 200
TDPV[PDPRAV 200

240

Nu[%mmﬂs GTH IAAGKAL
naoHNmLAs cTn iaaddau

GIVATTGVST
GVVVATGVNT

]
EIﬂIRDQMA
e1ddirpeny

Ac Ac
20

I
QKLDEFGEQL SKVISLICVA
QKLDEFGEQL SKVISLICIA

320
I

ALAVAA | PEG LPAVITTC)IIA
ALAVAA IPEG LPAVITTCIHA

380

DKTGTLTTNQ MSVCdEF D
LD

\
ddTGTLTTNG MSVCRMF I

Ac

|
PIRSGQFDGL VELATICALC
PVKCHQYDGL VELATICALC

480
I

KMNVFNTEVR NLSKVERANA
MNVFDTELK GLSKIERANA

Ac

Ac Ag/Ub
AKSSRAAVGHN EMF GAPEG

NKPSRTSM-S KMF GAPEG

Ac
560
1

EWGTGRDTLR CLALATRDTP
EWGSGSDTLR CLALATHDNP

620
1

i

I
VWLINIGHFN
VWIINIGHFN

Ac

DPVHGGSWIR
DPVHGGSWIR

40

ATEQDKTPLQ
ATEQERTPLQ

300

GAIYYF v]aoo
GAIYYF 300

LGTRRMAKdN
LGTRRMAK

AIVRSLPSVE
AIVRSLPSVE

TLGCTSVICSl
TLGCTSVICS

330
1
VDGDFCSLN

VEGDTCSLN

mAc

NDSSLDFNET

NDSALDYNEA

P T

cN@viraLmk

cnsvidaLmk
Ac

VIDRCNYVRV
VIDRCTH IRV
Ac 5?0
AdrREEMVLDD
MRREEMNLED

EFSITGSTYA
EFTITGSTYA
40

I
KGVYEKVGEA
KGVYEKVGEA

KEFTLEFSRD
KEFTLEFSRD

40

]
GTTRVPMTGP
ssdvruTre

Ac

400

I
PEGEVLKNDK 400
P IGEVHKDDK 400

TETALTTLVE
TETALTCLVE

Ac/Ub 0
ﬂsmsvvcsp 500
SMSVYCTP 500
Ac
Ub
ek 1Lsvik
VKQK IMSVIR

800

SSRFMEYETD
SANF IKYETHN

L
LTFVGVVGHML|E00
LTFVGCVGML|589

&40
!

DPPRKEVMGS I|QLCRDAGIR
DPPRIEVASS VKLCRQAGIR

VINITGDNKG
viniTepde

TAIAICRRIG
TAVAICRRIG

FGENEEVAD
FGQDEDVTS

660
I

RAYTGREFDD LPLAEQREAC
KAFTGREFDE LN QREAC
P

Ac ?u

Ac
50

700

1
RRACCFARVE
LNARCFARVE

PSHKSKIVEY
PSHKSKIVEF

1
LQ5YDE | TAM|700
LdskFoE 1 Tam|ess

T4
Il

P

TGDGVNDAPA L AEIGI AW
TGDGVNDAPA L SEIGI AW

SCTAVAKTA
seTAVAHTA

SEMVLADDNF
SEMVLADDNF

ST IVAAVEEG
ST IVAAVEEG

7?0 Ac
AMIYNNMKQF IRYLISSNVG
IYNHNK F IRYLISSNVG

Ac
&

GLPATALGFN PPDLDIMDRP
GLPATALGFN PPDLDIMNKP

80

I
AAAWWFMYAE DGPGVTYHQL
AAAWWF | AAD GGPRVTFYQL

920
I

LSVLVT IEMC NALNSLSENQ
LSVLVT IEMC NALNSLSENQ

0
I

DPLPWMIFKLK ALDLTQWLMV
EPLPLIFQIT PLNLTQWLMV

© 2019 The Authors

Ac n'n
EVVC | FLTAA

EVVCIFLTAA

PRSPKEPL IS
PRNPKEPL IS

80
I

THFMQCTEDH
SHFLQCKEDN

SLMRMPPWVN
SLLRMPPWEN

80
|
LKISLPVIGL

LKISLPVILM

LGLPEAL IPV
LGFPEAL IPV

o
GWLFFRYMA |
GWLFFRYLAI

PHFEGLDCE |
PDFEGVDCAV

840
I

IWLLGSICLS
IWLVGS ICLS

DE ILKF | ARN
DETLKFVARN

800
I

QLLWVNLVTD 800
QLLWVNLWVTD 799

GGYVGAATVG
GCYVGAATVG

200
I

FEAPEPMTMA 900
FESPYPMTMA 899

MSLHFLILYV
MSLHFLILYV

YLEG---- 994
YLEPAILE 997

The EMBO Journal

Figure EV3. Sequence alignment of SERCAla
and SERCA2a.

Alignment of rabbit SERCA1a and pig SERCA2a protein
sequences indicating the eight most conserved core
sequence regions in P-type ATPases (red squares)
(Axelsen & Palmgren, 1998). The post-translational
modifications found by MS in this study are marked
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by blue (reported before) and green (identified in this
study) squares.
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Figure EV4. Expression levels of SERCAla and SERCA2a constructs.
Immunoblot with a non-isoform-specific SERCA TRY2 antibody (Mountian et al, 2001) depicting similar protein levels of the WT and chimera constructs of SERCA2a and
SERCA1a following transient expression in COS cells.
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