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Table S1  The PDB list of Astex structures involved in the present study.

1G9V 1GKC 1GPK 1HNN 1HPO 1HQ2 1HVY 1HWI 1IHWW 11A1 11G3 1J3J 1JD0 1JJE 1JLA 1K3U
1KE5 1KZK 1L2S 1L7F 1LPZ 1LRH 1IMEH 1IMMV 1MZC 1IN1M 1IN2J 1IN2V 1N46 1INAV 10F1
10F6 10PK 10Q5 10WE 10YT 1P2Y 1P62 1Q1G 1Q41 1Q4G 1R1H 1R55 1R58 1R90 1S19 1S3V
1SGO0 1SJ0 1SQ5 1T40 1T46 1T9B 1TOW 1TT1 1TZ8 1U1C 1U4D 1UML 1UNL 1UOU 1VOP 1Vv48
1V4S 1VCJ 1W1P 1W2G 1X8X 1XM6 1XOQ 1XOZ 1Y6B 1YGC 1YV3 1YVF 1YWR 1795 2BM2
2BR1 2BSM
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Table S2  Bond and Angle RMS, Cg deviations and Ruork/Ree Values after ONIOM , Region-QM and conventional PHENIX refinements of 80 Astex PDB
structures.
ONIOM Region-QM Phenix
PDB Cg RMS RMS Cp RMS RMS Cp RMS RMS
ID dev bonds angles Rwork/Rfree dev bonds angles Rwork/Rfree dev bonds  angles Rwork/Rfree
1G9V 0 0.016 1.9 0.1457/0.1759 0 0.017 1.58 0.1445/0.1759 0 0.016 1.45 0.1428/0.1775
1GKC 0 0.017 2.08 0.1718/0.2313 2 0.015 1.64 0.1791/0.2296 2 0.011 1.02 0.1698/0.2251
1GPK 0 0.014 1.76 0.1807/0.2164 0 0.013 1.35 0.1722/0.2160 0 0.012 1.16 0.1704/0.2125
1HNN 0 0.014 2.09 0.1971/0.2490 0 0.015 1.9 0.1999/0.2577 2 0.014 1.41 0.1958/0.2560
1HPO 0 0.013 1.77 0.1728/0.2360 0 0.013 1.46 0.1693/0.2464 0 0.012 1.09 0.1651/0.2439
1HQ2 0 0.012 1.65 0.1392/0.1625 0 0.010 1.38 0.1359/0.1593 0 0.008 1.17 0.1350/0.1566
1HVY 4 0.013 1.75 0.1826/0.2208 4 0.014 1.47 0.1784/0.2253 4 0.014 1.27 0.1707/0.2194
1HWI 0 0.013 1.81 0.1782/0.2108 0 0.014 1.42 0.1723/0.2091 0 0.013 1.29 0.1675/0.2163
1HWW 0 0.012 1.61 0.1580/0.1903 0 0.011 1.13 0.1443/0.1851 0 0.011 1.06 0.1430/0.1832
11A1 0 0.014 2.06 0.1450/0.1868 0 0.016 1.97 0.1432/0.1838 0 0.014 1.52 0.1416/0.1825
11G3 0 0.014 1.76 0.1829/0.2089 0 0.014 1.46 0.1796/0.2098 0 0.013 1.21 0.1779/0.2096
1J3J 1 0.013 1.98 0.1772/0.2155 0 0.018 1.75 0.1636/0.2197 0 0.016 1.48 0.1628/0.2174
1JD0 0 0.015 1.69 0.1667/0.1963 0 0.012 1.33 0.1619/0.1916 1 0.009 1.17 0.1607/0.1900
1JJE 0 0.016 1.89 0.2387/0.2854 1 0.013 1.67 0.2396/0.2915 0 0.012 1.19 0.2362/0.2874
LA 0 0.014 1.91 0.1953/0.2509 2 0.017 1.66 0.1890/0.2512 0 0.017 151 0.1869/0.2475
1K3U 0 0.012 1.65 0.1552/0.1805 0 0.010 1.22 0.1418/0.1767 0 0.010 1.09 0.1400/0.1737
1KE5 0 0.015 1.92 0.1514/0.2015 0 0.014 1.45 0.1537/0.2013 0 0.013 1.11 0.1522/0.1993
1KZK 0 0.015 1.6 0.1896/0.2107 0 0.013 1.33 0.1893/0.2077 0 0.009 1 0.1871/0.2081
1L.2S 0 0.013 1.64 0.1571/0.1899 0 0.012 1.31 0.1547/0.1920 0 0.011 1.03 0.1512/0.1894
1L7F 0 0.014 1.65 0.1416/0.1737 0 0.012 1.38 0.1353/0.1709 0 0.010 1.13 0.1324/0.1680
1LPZ 0 0.014 1.97 0.1460/0.2226 0 0.014 1.55 0.1452/0.2266 0 0.012 1.12 0.1420/0.2251
1LRH 0 0.015 1.73 0.1819/0.2241 1 0.014 1.82 0.1804/0.2291 1 0.011 1.24 0.1759/0.2243
1MEH 0 0.014 1.78 0.2155/0.2335 0 0.015 1.34 0.2094/0.2346 0 0.013 1.08 0.2080/0.2337
1IMMV 0 0.014 1.78 0.1990/0.2366 0 0.017 1.4 0.1923/0.2419 0 0.014 1.29 0.1898/0.2401
1MzC 0 0.013 1.68 0.1514/0.1810 0 0.012 1.17 0.1436/0.1796 0 0.012 1.09 0.1417/0.1775
INIM 0 0.014 1.93 0.1817/0.2434 0 0.015 1.48 0.1671/0.2458 0 0.015 1.37 0.1635/0.2431
1IN2J 2 0.012 1.62 0.1701/0.2015 2 0.013 1.49 0.1703/0.1964 2 0.012 1.29 0.1663/0.1960




1N2V
1N46
INAV
10F1
10F6
10PK
10Q5
10WE
10YT
1P2Y
1P62
1Q1G
1Q41
1Q4G
1R1H
1R55
1R58
1R90
1519
1S3V
1SGO
1SJ0
1SQ5
1T40
1T46
1T9B
1TOW
1771
1778
1U1C
1U4D
1UML
1UNL
1UOU
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0.1821/0.2441
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0.1717/0.2051
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0.2001/0.2510
0.1650/0.1900
0.1857/0.2284
0.1715/0.2076
0.1499/0.1905
0.1539/0.1974
0.1823/0.2075
0.1914/0.2615
0.1975/0.2312
0.1339/0.1692
0.1941/0.2259
0.1588/0.1880
0.1502/0.2180
0.1595/0.1953
0.1844/0.2078
0.2049/0.2471
0.1858/0.2302
0.1729/0.2369
0.2077/0.2458
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Table S3  Bad clashes (A) in the structure 1SJO found after conventional PHENIX refinement and
corresponding contact distances resulted from ONIOM refinement.

The difference (A) between the two sets is also calculated. Fixed clashes in ONIOM refinement are shown in bold.

Contact PHENIX | ONIOM Difference
OE2 Glu542 ... O Wat1121 2.06 2.73 0.67
HB3 Asn348 ... O Wat1093 1.92 2.21 0.29
NZ Lys467 ... O Wat1079 2.27 2.92 0.65
HG Leu310 ... HB2 GIn314 1.79 2.08 0.29
HE1 Met342 ... O GIn414 1.98 2.23 0.25
OG1 Thr31l ... HG3 GIn314 2.00 2.26 0.26
HB3 Cys381 ... O Wat1086 1.97 2.3 0.33
O Leud54 ... HG22 Val458 2.01 2.22 0.21
HB3 Arg412 ... O Wat1061 2.03 2.49 0.46
HA GIn498 ... CD2 His501 2.43 2.51 0.08
O Asn455 ... HG23 Val458 2.08 2.37 0.29
ND2 Asn413 ... O Wat1098 241 3.23 0.82
HG Leu539 ... CE Met543 2.44 2.55 0.11
OD2 Asp374 ... OE1 Glu471 2.32 2.58 0.26
CD2 Leu308 ... HB3 Arg477 2.45 2.56 0.11
OG Ser463 ... N Ser464 2.49 3.05 0.56
CZ2 Trp383 ... HE1 Met522 25 2.8 0.3
CG1 Vval418 ... HE2 Met421 2.45 2.86 0.41
O Val446 ... O Wat1020 2.21 2.57 0.36
HD13 11e358 ... HD13
Leu379 1.99 2.12 0.13
SD Met315 ... HG2 Pro365 2.54 2.7 0.16
HD22 Leu308 ... HE Arg477 1.82 1.81 -0.01
O Gly344 ... HB2 Asn348 2.15 2.25 0.1
HD3 Lys529 ... N Cys530 2.3 2.58 0.28
ND2 Asn348 ... O Wat1087 2.5 3.19 0.69
CD1 Tyr459 ... N Tyr459 2.86 3.07 0.21
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H24 E4AD600 ... S11 E4D600 2.55 2.52 -0.03
HB3 Tyr331 ... HD21 Leu345 2.01 2.06 0.05
CE2 Phe435 ... HG21 11e510 2.53 2.52 -0.01
O Tyr526 ... CB Ser527 2.67 2.95 0.28
HD13 Leu403 ... HD13
Leu409 2.00 2.11 0.11
HG Leu539 ... HE2 Met543 2.03 2.07 0.04
CE2 Tyr328 ... HB2 Pro406 2.55 2.45 -0.1
HB3 Met490 ... HD12
Leud95 1.99 2.1 0.11
HD3 Lys401 ... HG Leu409 1.99 2.13 0.14
SD Met342 ... HD13 Leu410 2.61 2.68 0.07




