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Fig. 1 Process of Ca* transport by the Ca*-ATPase
1 Ca*-ATPase iz Ca*ByfEIR T FE 17

H A% Ca*-ATPase — 4k 45 KI5 © & HU1S
A NPRET 45 R, Ca¥-ATPase 1z Ca> i F2rf )L
AR AR &5 1) © 4 3R 153 i@ M7 . E1-2Ca> (PDB
code 1SU4, 43 ###% 4 0.26 nm)™, E2(E2-TG)(PDB
code 1IWO, 4% ¥ % & 0.31 nm) " I E1-ATP
(EI-AMPPCP) (PDB code 1VFP, 74 ¥ % N
0.29 nm) "9 k& E2-Pi (E2-TG-MgF2~) (PDB code
IWPG, 73 #E% ) 0.23 nm) "R & H ARl 2% 5
Toyoshima 2543 % -F 2000 4=, 2002 £EF1 2004 4 fi#
Br. P2 Bl 2% %X Sorensen Z5 T 2004 4F fif #71 H

LB A Js

E1-ATP(E1-AMPPCP)(PDB code 1T5S, 4} #i % 4
0.26 nm) Al E1-P-ADP (E1-AIF,;? -ADP) (PDB code
ITST, 4% ¥ % h 0.29 nm) [ 45 #) 19, AMPPCP
[adenosine 5'-(B, vy-methylene) triphosphate] & ATP
KA, 5 Ca*-ATPase RN LA, (HANRE
i Ca*-ATPase &1, Kt E1-AMPPCP 1 4
E1-ATP ARZU6S,  [AFEH AIF2F1 MgF, >3 i A U
E1-P-ADP FI E2-Pi R &5 45 & 1 % 2 ™, TG
(thapsigargin) /& Ca*-ATPase M4+ MEIHIA, 5
K45 A Ca* I¥) Ca*-ATPase 45 &, 4 Ca*-ATPase
BE AR B2 JRARO2, GX L 2R R Ak AT T fE A
JE PSS [ ) Ca*-ATPase #4512 Ca* FIHLHITRAL T #
S PR &5 R B,

TS A H X LRSI bR g5 Ky, IF oA
Ca*-ATPase TEHAT DIt 2 h 4549 5 DI REI G &,

1 Ca*-ATPase BYEE{ALEH)

M H T O i T 1 Ca*-ATPase i 14 45 14
FUu2 (8] 2), Ca*-ATPase H {7 T PN it % 55 1)
10 /™ #%5 i o B2 i (transmembrane helices) (M1 ~
M10) F1 A7 T P9 5T 9 Ah 1 3 A 3 45 R d

(cytoplasmic domains), Hl A %5 #J 3 (actuator

LA J5E

JULBE I fi

Fig. 2 Topology of Ca**-ATPase (a) and crystal structure of Ca*-ATPase in E1-2Ca* state (b) "I viewed from the front
and parallel to the membrane (x-y) plane
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Fig. 3 A model of Ca* binding site in a Ca*-binding protein (a) and details of Ca’*-binding sites
of Ca*-ATPase (b)!"
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Fig. 4 The entrance path of Ca® from cytoplasm to Ca*-binding sites in Ca*-ATPase ™
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Fig. 5 The crystal structures of Ca*-ATPase in different functional states, including a Ca**-bound form (E1-2Ca*) , a
Ca*-unbound form stabilized by a potent inhibitor thapsigargin (TG) (E2-TG) , an ATP-bound form (E1-ATP) , an
E1-P-ADP state, and an E2-Pi state. [views parallel to the membrane (x-y) plane] 04
E 5 Ca*-ATPase ¥%iE Ca™ 2 F R LT REIRTS B R R g5 4 1
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Fig. 6 Model of sequential conformational transition of Ca’*-ATPase during

the Ca* transport process based on crystal structures solved to date!”
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Fig. 8 Interaction of TGES motif and phosphorylation site in the E2-TG-MgF,* state 7
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Fig. 9 The transmembrane domain movements in E1-2Ca* and E2-TG ™
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Fig. 10 The conformational changes of transmembrane helices and amino acid residues of Ca*-
binding sites (I and II) in Ca*-ATPase I+
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Fig. 11 Space-fill representations of the transmembrane regions of the E1-2Ca* (a) and
E1-AIF-ADP (b) forms, as seen from the membrane toward helices M1 and M2 ¥
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Fig. 12 Calcium occlusion in EI-AMPPCP and E1-AIF >-ADP I
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The Structural Basis of Ca* Transport by The Ca*-ATPase From
Skeletal Sarcoplasmic Reticulum”

WEI Ri-Sheng, WANG Pei-Rong, YIN Chang-Cheng”™
(Department of Biophysics, Peking University Health Science Centre, Beijing 100083, China)

Abstract The Ca?-ATPase of sarcoplasmic reticulum is a Ca*" pump that plays a key role in regulating cytosol

calcium concentration in muscle cells. It undergoes a sequential conformational transition during the transport

process. According to the classical E1/E2 theory, in the E1 state the binding sites have high affinity and open to the

cytoplasm, whereas in the E2 state the binding sites have low affinity and face the luminal side. Crystal structures

of several states during the reaction cycle of Ca*-ATPase have been solved recently, including a Ca*-bound form
(E1-2Ca*), a Ca*-unbound form stabilized by a potent inhibitor thapsigargin (TG) (E2-TG), an ATP-bound form
(E1-ATP), an E1-P-ADP state, and an E2-Pi state. The details of these crystal structures and the relationship

addressed in future research were raised.
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