5 Caf
low Mg* }Ca4 5 0 o o “ g (w0
/high Ca™ § | Cu Cad Ca2 Mg Ca Mg7l Mg

ll Sll 10 l15l l20 25l l30 35 40 44
FVII ANA-FLYYLRPGSLYRYCKYVQCSFY/'ARYVTIFKDAYRTKLFWISY
FII ANT-FLY/VRKGNLYRYCVYVYTCSY/ /AF/YALYSSTATDVFWAKY
APC ANS-FLYYLRHSSLYRYCIVVICDFYYAK/VIFQNVDDTLAFWSKH

PZ AGSYLLYYVLFEGNLYKYCYVVICVYY/ARYVFYNYVVTD/FWRRY
PS ANS-LLYYTKQGNLYRYCIVVYLCNKYYARYVFYNDPYTDYFYPKY
FX ANS-FLYYMKKGHLYRYCMYVTTCSY/VARYVF/DSDKTN/FWNKY
FIX YNSGKLY/FVQGNLY'R/CMVVTKCSF/ 7TARTVFINT/RTT/FWKQY
low Mg”* }CaS Mg? Mg Mg7 Cas Mgl Mgd Mgl Mg8 Mg8

/low Ca** (a3 Caf Ca Cal

Cas Ca3 Ca3

Figure S1. Multiple sequence alignment of the Gla domains of VKD proteins. The Gla domain of FII, FVII or APC
contains seven metal binding sites while that of FIX, FX, PZ or PS contains eight metal binding sites. The residues
coordinating with Ca’ and Mg”" ions are marked by the arrows. The Ca”” and Mg’ coordinations in the Gla domains of
VKD proteins under low Mg’ /high Ca™ and low Mg*/low Ca” conditions are shown on the top and bottom of the
alignment, respectively.



Table S1. Ca** and Mg?* coordination in the Gla domains of FVI1la and APC
The Ca?*/Mg?* concentration and the w-loop ligand binding influence the metal ion selectivity
and the coordination geometry in the Gla domains.

Meta]  D-FFR-FVIISTF dEGR-FVIIa/sTF dEGR-VIIa/sTF APC-GIa/EPCR

(Ca Only)* 1DAN (Mg2.5/Ca5) 3TH2 (Mg5/Ca45) 3TH4 (Mg5/Cas5) 3JTC
Cal/Mgl Qg Gla25 295A  Og; Gla2s 210 A Og Gla2s 1.84A  0Og,Gla25 2.08 A
Og;Gla2s 248 A 0g, Gla2s 212A  0gGla2s 209A  Og, Gla2s 2.07 A
O, Gla29  244A 0, Gla29 210A 0 Gla29  2183A og Gla29 204A
0e;Gla29  311A o claz9  194A ogclaz9  211A g Glazg  203A
H,0 635 211A 10297 190A  og Gluss  205A
H,0 424 204A 10325 212A 10615 2.10A
Ca2 Og, Gla26 238 A 0Og, Gla29 296 A 0Og,Gla7 238 A 0g, Gla29 247 A
Oe;Gla29 228 A 0Og, Gla29 255A  Og, Gla7 224 A 0¢,Gla29 2.58 A
Oe,Gla29 256 A Og, Glaze 258A  0g,Glaze  252A  0g Glaze  235A
O, Gla7 ~ 235A  H,0267 22TA  Og,Glazgs  225A  og,Gla7  231A
Os,Glar ~ 239A  H,0428 221A  ogcla9  23L1A g g7 237TA
H0241  285A H,0563 204A 10311 226A o gugs 2384
H0242  250A H0326  266A 1 o47 232A
Ca3 Og; Glale 254A  Og, Gla26 350A  0Og, Gla29 259 A Og Gla7 267A
Oe,Gla29 257A  0g, Gla26 3.02A 0 Gla26  238A  Og, Gla7 247 A
Oe; Gla26 246 A 0g, Glal6 337A  0¢,Gla7 244 A 0Og Glal6 258 A
Og, Gla7  268A  ogGla29  256A ogclate 266A  og,cla2s  244A
0s,Gla7  253A  H,0639 226 A og Glar  266A g clazg  255A
H,0190 261A H,0490 27TA o101 2BA o7 234 A
Ca4/Mgd Og Glal6 227A  Og Glal6 186A O Gla26  244A  Og, Glab 264 A
Og; Glale  2.38A  Og; Glal6 205A 0 Gla26 256 A Og, Gla7 2.33A
O, Gla26  249A  0g, Gla2e 198A 05, Asn2 244 A 0Og Glal6 2.46 A
Oe,Gla2s  264A ogclaze  191A ogclate 231A  ogclals 237A
05, Asn2  234A 10638 182A g clas 250A o cla2e  264A
Os, Glaz ~ 2-36 ﬁ H,0 397 211A ¢ Gla7 2.40 é O¢, Glaze 239 ﬁ‘
Oc, Glag 220 Oc; Glal6 gfg A O8Amn2 gg% A

O Alal ) O Alal '

Ca5 OALA1  237A 0g Glal6 218 A 0g; Gla20 261 A 0Og; Glals 2.45 A
Oe;Glal6  249A  Og, Glal6 242R  0g,Gla20  247A  0g, Glal6 250 A
O, Glale  241A  og, Gla20 282A  0g,Glas 234A  0g,Glab 248 A
0e,Gla20 271A o Ala1 321A o Glas 24TA og,Gla2o  2.37A
Og, Gla2o  263A  H,0565 287A 0o Ala1 240A g, Gla20  256A
Oc, Glas  261A  H,0568 244R o5 Glat6 23R ogcls  234A
O, Glag 269 A 05, Glals  2%4A 5 Alal 2.39 A
H,0 186 251 A H,0 197 2.38A H,0 59 2.45A
Cab Og; Gla20 248 A 0g, Gla20 255A  0Og; Gla20 254 A 0Og, Gla20 2.46 A
Oe;Gla20  2.62A  0g, Gla20 211A 0gGla20 255A  0g, Gla20 221A
H,0 568 281A  H,0218 230A  H,063 231A
H,0 570 238A  H,0328 237A  H,066 1.99A
H,0 327 245A  H,079 219 A
H,0 329 236 A H,080 215 A
Ca7/Mg7 Og,Glal4 271A  Og,Glal4 209A 0O, Glal9  209A  Og Glal9 222 A
Og;Glald  239A  Og, Glal4 202A  0gGlal9 202A  Og, Gla19 2.00 A
Oe,Glal9  228A  (0g, Gla19 193A g, Glat4  173A  (Og, Glal4 2.08A
Oe;Glal9  270A og, Glate  211A (g clatsa 210A  og Glata  214A
H0243  279A  H,0649 210A no0330  228A  Hoer 2.19 A
H0331  197A {099 2.26 A

Ca Only, 10 mM Ca*"; Mg5/Ca45, 5 mM Mg®*/45 mM Ca”"; Mg2.5/Ca5, 2.5 mM Mg**/5 mM Ca’*;

Mg5/Ca5, 5 mM Mg**/5 mM Ca*".





