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Table S1  Data processing statistics (XDS version March 1, 2015) for lys_1 and lys_1 2 x 2 binned
data sets (Figure 4).

Resggj)“o” Runss (%) <Uo(l)> CCuz (%)
0.05° Binned 0.05° Binned 0.05° Binned
/0.05s 2x2 /0.05s 2x2 /0.05s 2x2
4.07 3.3 3.3 63.62 64.27 99.9 99.9
2.93 4.2 4.2 59.92 60.17 99.9 99.9
241 5.8 59 44.77 43.93 99.9 99.9
2.10 79 8.0 33.26 32.57 99.8 99.8
1.88 12.2 12.6 20.93 20.51 99.7 99.6
1.72 21.3 22.6 11.61 11.29 99.1 98.9
1.59 34.7 38.9 7.06 6.49 97.3 96.5
1.49 50.7 63.2 3.61 2.95 89.0 84.5
1.40 64.9 98.9 2.00 1.35 62.0 56.2
Total 6.7 7.2 20.96 20.46 99.9 99.9

Table S2  Data processing statistics (XDS version Oct 15, 2015) for lys_1 and lys 2 (SUMA40) data
sets (Figure 6).

Resolution

(A) Rimeas (%) <|/0(|)> CCyp2 (%)

0.05° 0.05° 0.05°

/0.05s SUM40 /0.05s SUM40 /0.05s SUM40
4.07 3.1 3.0 71.05 72.17 100 100
2.93 3.8 3.8 66.19 66.71 99.9 100
241 53 5.4 48.99 48.69 99.9 99.9
2.10 7.2 7.4 36.41 36.03 99.9 99.8
1.88 10.9 11.1 23.64 23.10 99.8 99.7
1.72 18.4 19.3 13.50 12.98 99.4 99.3
1.59 28.4 30.4 8.70 8.22 98.3 98.0
1.49 42.4 45.7 4.70 4.38 92.9 91.7
1.40 55.4 58.7 2.63 2.46 75.5 75.0

Total 6.3 6.3 23.28 23.04 100 100
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Table S3  Data processing statistics (XDS version Oct 15, 2015) for different summation of frames

in lys_2 data set (Figure 7).

Res?/!stj)tion Rmeas (%)
SUM5 SUM10 SUM20 SUM40 SUMB80 SUM160
4.07 2.9 3.0 3.0 3.0 3.0 2.9
2.93 3.6 3.8 3.8 3.8 3.8 3.7
241 5.1 5.3 5.4 5.4 5.3 5.3
2.10 6.9 7.1 7.4 7.4 7.3 7.2
1.88 9.9 10.0 11.1 11.1 10.9 10.9
1.72 16.0 15.9 18.5 19.3 19.1 19.3
1.59 24.3 23.4 27 30.4 30.8 31.2
1.49 34.3 335 36.1 45.7 48.9 50.8
1.40 44.8 45.3 44.6 58.7 74.3 79.6
Total 5.8 5.9 6.2 6.3 6.3 6.4
Res?’[Al;tion <llo(l)>
SUM5 SUM10 SUM20 SUM40 SUM80 SUM160
4.07 75.11 72.74 71.62 72.17 72.95 73.85
2.93 70.74 68.22 66.55 66.71 67.24 67.91
241 53.19 51.64 49.09 48.69 48.95 49.21
2.10 40.49 39.39 36.5 36.03 36.29 36.45
1.88 26.48 26.45 23.59 23.1 23.38 23.34
1.72 15.20 15.42 13.75 12.98 13.08 13.02
1.59 9.88 10.09 9.19 8.22 8.09 8.04
1.49 5.37 5.48 5.24 4.38 4.06 3.96
1.40 2.92 2.86 2.92 2.46 1.98 1.89
Total 25.5 24.99 23.57 23.04 23.08 23.15
Resg!“l;tlon CCus (%)
SUM5 SUM10 SUM20 SUM40 SUM80 SUM160
4,07 100 100 100 100 100 100
2.93 99.9 99.9 99.9 100 99.9 99.9
241 99.9 99.9 99.9 99.9 99.9 99.9
2.10 99.9 99.9 99.8 99.8 99.9 99.9
1.88 99.8 99.8 99.7 99.7 99.7 99.7
1.72 99.4 99.4 99.2 99.3 99.2 99.3
1.59 98.1 98.2 97.9 98.0 98.0 98.0
1.49 92.5 93.6 92.9 91.7 91.9 92.0
1.40 77.3 80.3 77.9 75.0 75.9 73.7

Total 100 99.9 100 100 100 100
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Table S4  Data processing statistics (XDS version Oct 15, 2015) for different summation of frames

in ins_1 data set (Figure 8).

Res?/!stj)tlon Rmeas (%)
SUM5 SUM10 SUM20 SUM40 SUMB80 SUM160
5.10 2.5 25 25 2.6 2.6 25
3.73 2.4 2.4 25 25 25 25
3.08 3.2 3.3 3.3 3.3 34 35
2.68 5.3 5.4 5.5 5.4 55 5.7
241 7.8 7.9 8.1 8.1 8.3 8.9
2.20 11.9 12.4 12.6 12.7 13.3 14.4
2.04 17.6 18.1 19.1 19.5 20.5 22.8
1.91 29.2 31.7 34.0 35.9 38.6 44.3
1.81 42.4 47.2 53.5 58.6 64.3 73.9
Total 45 4.5 4.6 4.8 4.9 5.2
Res?’[Al;tion <llo(l)>
SUM5 SUM10 SUM20 SUM40 SUM80 SUM160
5.10 86.37 83.61 81.63 82.12 82.01 82.75
3.73 87.98 84.95 82.95 83.25 83.00 83.57
3.08 65.50 62.79 61.22 61.01 60.43 59.82
2.68 42.70 41.72 39.65 39.16 38.40 37.44
241 30.23 28.79 28.04 27.59 26.84 25.68
2.20 19.59 18.51 17.98 17.59 16.83 15.80
2.04 13.68 12.67 12.16 11.92 11.41 10.54
191 7.83 7.22 6.71 6.44 6.08 5.46
1.81 4.98 4,53 4.05 3.73 3.46 3.06
Total 30.50 29.09 28.21 27.97 27.48 26.81
Resg!“l;tlon CCus (%)
SUM5 SUM10 SUM20 SUM40 SUM80 SUM160
5.10 99.9 100 100 100 100 100
3.73 100 100 100 100 100 100
3.08 99.9 99.9 99.9 99.9 100 100
2.68 99.9 99.9 99.9 99.9 99.9 99.9
241 99.8 99.7 99.7 99.7 99.7 99.7
2.20 99.6 99.6 99.6 99.6 99.6 99.5
2.04 99.1 99.1 99.1 99.1 99.0 98.8
1.91 96.6 96.7 96.6 96.7 96.2 94.6
1.81 92.6 91.6 91.8 91.3 89.3 86.2

Total 99.9 100 100 100 100 100
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Table S5 Data processing statistics (XDS version Oct 15, 2015) for different skipping frames of
lys_2 and ins_1 data sets (Figure 9).

lys_2 data
Resoluti Runeas (%) <lo(l)> CCu (%)
on (A) meas
SUM20  20SUM SUM20  20SUM SUM20  20SUM
SUMA0  qripao 1skipr SYMA0 giipao 1skipr SYMAO siip2o  1skip1
4.07 3 33 32 7217 6744 689 100 100 100
2.93 3.8 41 41 66.71 6126  62.08 100 99.9 99.9
241 5.4 6.3 6.3 4869 4223 423 99.9 99.9 99.9
2.10 7.4 9.0 9.1 3603 3010 2989 998 99.8 99.8

1.88 111 141 14.3 23.10 18.63 18.48 99.7 99.6 99.5
1.72 19.3 24.8 25.0 12.98 10.51 10.39 99.3 98.7 98.6
1.59 30.4 36.3 36.2 8.22 6.98 6.93 98.0 96.2 96.4
1.49 45.7 49.4 49.5 4.38 3.90 3.83 91.7 86.5 87.2

140 587 625 644 246 215 211 75 648  60.8
Total 6.3 75 75 2304 2006 2013 100 99.9 100
ins_1 data
Resoluti Rieas (%) <lo(l)> CCus (%)
on (A) meas 12 (70
SUM20  20SUM SUM20  20SUM SUM20  20SUM
SUMA0  giipao  askipr SUMA0 giipap 1skipr SUMA0 T gkipoo  1skipl
5.09 25 40 28 8296 5486 7257 100 99.9 100
3.72 25 44 29 8405 5564 7226 100 99.9 100
3.07 3.4 5.4 43 6133 4156 4941 100 999  99.9
2.68 5.6 8.2 77 3941 2719 2085 999 998  99.8
2.40 8.2 117 116 2730  19.00 2004 998 995 995
220 131 184 186 1724 1200 1238 996 991 989
204 198 277 279 1159 802 820 992 981 98
191 364 493 498 631 436 438 967 928 937
180 595 785 796 365 249 254 01 846 829

Total 4.9 7.3 6.2 27.97 18.98 22.14 100 99.9 100
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Table S6  Data processing statistics (XDS version Oct 15, 2015) for high rotation speed data sets
lys_3 - 10 (Figure 10).

Resolution (A)

Rmeas (%)

1 (SUM5) 10 20 45 90 180 360 720
4.32 3.2 34 35 3.8 4.0 45 5.8 7.7
3.12 3.9 4.1 4.2 4.2 4.1 4.4 5.2 6.6
2.57 5.4 55 5.6 5.7 5.2 5.3 5.5 6.1
2.23 75 7.4 7.7 7.7 7.2 7.1 7.2 7.9
2.00 10.2 10.0 10.7 10.6 9.9 9.8 9.9 11.0
1.83 16.5 15.7 17.0 18.2 17.1 17.0 17.0 19.1
1.69 26.9 25.0 26.7 31.7 30.7 31.8 31.0 35.2
1.59 394 37.6 38.9 49.3 52.0 54.4 53.1 60.5
1.50 50.4 52.8 53.8 71.1 86.2 90.3 93.0 108.1
Total 6.9 6.8 7.2 7.5 7.4 7.7 8.6 10.2
Resolution (A) <l/o(l)>
1 (SUM5) 10 20 45 90 180 360 720
4.32 65.8 62.82 60.87 58.34 59.72 54.30 45.76 36.99
3.12 64.85 62.35 60.09 57.96 59.8 55.24 47.55 38.88
2.57 48.73 47.61 45.27 43.78 45.6 43.54 40.06 33.94
2.23 36.44 36.99 34.83 33.54 35.13 34.31 32.69 28.9
2.00 26.43 27.34 254 24.18 25.56 25.36 25.08 22.84
1.83 15.69 16.66 15.74 14.45 15.3 15.36 15.8 14.77
1.69 9.48 9.93 9.65 8.41 8.75 8.78 9.26 8.81
1.59 6.29 6.48 6.38 5.37 5.24 5.20 5.66 5.38
1.50 3.51 3.39 3.42 2.8 2.48 2.44 2.60 2.45
Total 23.80 23.81 22.72 21.45 22.20 21.30 20.06 17.56
Resolution (A) CCu (%)
1 (SUM5) 10 20 45 90 180 360 720
4.32 100 100 99.9 99.9 99.9 99.8 99.7 99.4
3.12 99.9 99.9 99.9 99.9 99.9 99.8 99.8 99.6
2.57 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.8
2.23 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8
2.00 99.7 99.8 99.7 99.7 99.7 99.8 99.7 99.7
1.83 99.4 99.4 99.4 99.3 99.5 99.5 99.5 99.4
1.69 98.1 98.6 98.4 98.2 98.4 98.4 98.5 98.1
1.59 93.1 95.0 94.4 94.2 94.6 94.2 94.6 93.8
1.50 77.4 80.0 78.4 75.3 75.9 77.4 76.3 73.8
Total 100 99.9 99.9 99.9 99.9 99.9 99.9 99.8
lys 3 — 10 data sets processed with same 0.9° rotation angle
ReS(()Al;tlon Rmeas (%)
1 10 20 45 90 180 360 720
4.32 3.1 3.1 3.2 35 4.0 4.6 59 7.7
3.12 3.8 3.8 3.8 3.9 4.2 4.6 5.4 6.6
2.57 5.7 5.4 55 55 5.4 5.6 5.7 6.1
2.23 8.3 7.8 7.9 7.8 7.8 7.8 7.8 7.9
2.00 12.6 114 11.8 11.3 11.3 11.2 11 11
1.83 23.3 20.9 21.4 20.7 20.7 20.7 19.5 19.1
1.69 445 38.6 40.2 385 38.3 39.4 36.1 35.2
1.59 75.5 66.7 68.8 65.3 66.2 67.3 61.7 60.5
1.50 127.9 114 1185 1135 114.1 117.2 109.2 108.1
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Total 8.5 8.1 8.2 8.1 8.4 8.8 9.3 10.2
ReS(())IS\l;tlon <llo(l)>

10 20 45 90 180 360 720
4.32 69.54 69.57 68.09 65.05 59.39 52.44 44.41 36.99
3.12 66.24 66.81 65.44 63.43 58.79 52.95 45.99 38.88
2.57 45.25 47.19 46.25 45.97 44,12 41.44 38.33 33.94
2.23 31.82 33.86 33.15 335 32.84 31.64 30.82 28.9
2.00 21.45 23.27 22.65 23.18 23.13 22.75 23.14 22.84
1.83 11.81 13.07 12.67 13.13 13.28 13.35 14.22 14.77
1.69 6.28 7.09 6.87 7.15 7.35 7.38 8.16 8.81
1.59 3.69 4.18 4.02 4.25 4.32 4.37 4.99 5.38
1.50 1.64 1.89 1.81 1.92 1.97 2.00 2.26 2.45
Total 21.11 22.12 21.63 21.57 20.78 19.62 18.82 17.56
RES(()'!“L;IIOH CCus (%)

10 20 45 90 180 360 720
4.32 100 100 100 99.9 99.9 99.8 99.6 99.4
3.12 99.9 99.9 99.9 99.9 99.9 99.9 99.8 99.6
2.57 99.9 99.9 99.9 99.9 99.9 99.8 99.8 99.8
2.23 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8
2.00 99.6 99.7 99.7 99.7 99.7 99.7 99.7 99.7
1.83 99.1 99.2 99.3 99.3 99.3 99.3 99.3 99.4
1.69 97.2 97.9 97.8 97.8 97.9 97.8 98.0 98.1
1.59 90.2 91.9 91.5 92.7 92.5 91.8 93.3 93.8
1.50 65.0 70.2 66.4 70.1 69.6 71.0 69.5 73.8
Total 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9
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Table S7  Data processing statistics (XDS version Oct 15, 2015) for one second native-SAD data
set ins_2 (Suppl. Figure 1).

Resolution (A) Rmeas (%) <l/o(l)> CCup2 (%)
6.81 2.2 62.86 99.9
4.85 2.1 59.52 99.9
3.97 2.2 55.75 99.9
3.45 2.6 47.17 99.9
3.08 3.9 32.67 99.8
2.82 5.9 19.53 99.6
2.61 9.4 10.91 99.8
2.44 13.4 6.05 97.3
2.30 24.4 2.99 91.9

total 2.8 29.59 99.9
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Figure S1 One second native-SAD experiment. A quadrant of an EIGER 16M was used to simulate
a EIGER 4M(16M) detector. A one second data collection time native-SAD experiment was
attempted with an insulin crystal (data set insu_2). The CCan versus CCweak in SHELXD and contrast
versus cycle of density modification in SHLXE are depicted.
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