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Supplementary Table S1: Cell lengths for the Figure 6 Cry3a data, binned by axis-to-beam angle

Mean and standard devia on (Å) of the axis
lengths for three di erent re nement protocols

Axis Axis-to-beam angle (∘) Fixed detector 967 re ned detectors 1 re ned detector
a 0.00 - 33.56 118.05 ± 1.31 116.06 ± 1.75 116.21 ± 0.37

33.56 - 48.19 117.26 ± 1.05 115.84 ± 0.60 115.98 ± 0.29
48.19 - 60.00 117.03 ± 0.56 115.88 ± 0.42 115.97 ± 0.15
60.00 - 70.53 117.00 ± 0.27 115.85 ± 0.43 115.96 ± 0.16
70.53 - 80.41 117.05 ± 0.21 115.90 ± 0.52 115.97 ± 0.14
80.41 - 90.00 117.09 ± 0.17 115.83 ± 0.54 116.01 ± 0.16

b 0.00 - 33.56 136.97 ± 1.44 134.46 ± 1.07 134.78 ± 0.36
33.56 - 48.19 135.91 ± 0.90 134.55 ± 0.77 134.66 ± 0.39
48.19 - 60.00 135.92 ± 0.52 134.48 ± 0.54 134.60 ± 0.22
60.00 - 70.53 135.82 ± 0.31 134.41 ± 0.51 134.58 ± 0.14
70.53 - 80.41 135.80 ± 0.18 134.39 ± 0.68 134.57 ± 0.12
80.41 - 90.00 135.86 ± 0.15 134.51 ± 1.06 134.58 ± 0.10

c 0.00 - 33.56 106.85 ± 1.09 105.08 ± 0.82 105.22 ± 0.28
33.56 - 48.19 106.21 ± 0.82 104.92 ± 0.53 105.04 ± 0.36
48.19 - 60.00 106.01 ± 0.54 105.01 ± 0.44 105.06 ± 0.20
60.00 - 70.53 106.01 ± 0.24 104.90 ± 0.38 105.04 ± 0.11
70.53 - 80.41 106.04 ± 0.16 104.87 ± 0.48 105.05 ± 0.09
80.41 - 90.00 106.05 ± 0.11 104.99 ± 0.88 105.06 ± 0.08

Supplementary Table S2: Detailed sta s cs for data set 1 (with post-re nement, with per-run ensemble 
re- nement, Ev11 error model)

Resolu on
range (Å) # Images # Measure-

ments
# Unique

re ec ons
Complete-
ness (%)

Mul -
plicity ⟨𝐼/𝜎Ev11(𝐼)⟩ CC1/2 (%)

34.35 - 3.88 164556 7636534 3399 99.7 2240.8 69.3 99.9
3.88 - 3.08 164479 5327442 3213 100.0 1658.1 54.7 99.9
3.08 - 2.69 164408 4336915 3160 100.0 1372.4 42.3 99.9
2.69 - 2.44 164278 3974120 3127 100.0 1270.9 34.9 99.8
2.44 - 2.27 164112 3641041 3120 100.0 1167.0 30.5 99.6
2.27 - 2.13 163520 3315967 3111 100.0 1065.9 24.9 99.5
2.13 - 2.03 162087 2794695 3088 100.0 905.0 21.3 99.1
2.03 - 1.94 158809 2450400 3085 100.0 794.3 17.4 98.2
1.94 - 1.86 152255 2043633 3080 100.0 663.5 13.1 96.3
1.86 - 1.80 140289 1536808 3076 100.0 499.6 10.3 85.6

All 164556 37057555 31459 100.0 1177.6 32.4 100.0
1.80 - 1.74 124350 1166768 3068 100.0 380.3 7.6 71.8
1.74 - 1.69 94516 747290 3062 100.0 244.1 5.7 43.5
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Supplementary Table S3: Detailed sta s cs for data set 2 (no post-re nement, with per-run ensemble 
re ne-ment, Ev11 error model)

Resolu on
range (Å) # Images # Measure-

ments
# Unique

re ec ons
Complete-
ness (%)

Mul -
plicity ⟨𝐼/𝜎Ev11(𝐼)⟩ CC1/2 (%)

34.35 - 3.88 164612 8511970 3399 99.7 2497.6 54.6 99.5
3.88 - 3.08 164612 6338887 3213 100 1972.9 51.4 99.5
3.08 - 2.69 164606 5486228 3160 100 1736.2 47.0 99.1
2.69 - 2.44 164529 5270552 3127 100 1685.5 40.8 98.6
2.44 - 2.27 164387 5041424 3120 100 1615.8 37.3 98.1
2.27 - 2.13 163956 4736553 3111 100 1522.5 30.3 97.4
2.13 - 2.03 162856 4102974 3088 100 1328.7 22.6 96.4
2.03 - 1.94 160738 3678255 3085 100 1192.3 16.0 94.5
1.94 - 1.86 155877 3135696 3080 100 1018.1 11.5 90.9
1.86 - 1.80 146872 2409448 3076 100 783.3 8.0 81.9

All 164612 48711987 31459 99.97 1548.0 32.3 99.6
1.80 - 1.74 133370 1819479 3068 100 593.1 6.1 74.8
1.74 - 1.69 104168 1188075 3062 100 388.0 4.1 61.2

Supplementary Table S4: Detailed sta s cs for data set 3 (with post-re nement, no per-run ensemble 
re ne-ment, Ev11 error model)

Resolu on
range (Å) # Images # Measure-

ments
# Unique

re ec ons
Complete-
ness (%)

Mul -
plicity ⟨𝐼/𝜎Ev11(𝐼)⟩ CC1/2 (%)

34.32 - 3.88 165949 7547014 3399 99.7 2214.5 62.6 99.9
3.88 - 3.08 165774 5168619 3213 100.0 1608.7 48.4 99.9
3.08 - 2.69 165570 4193331 3160 100.0 1327.0 36.8 99.8
2.69 - 2.44 165347 3820600 3127 100.0 1221.8 29.9 99.8
2.44 - 2.27 165084 3537964 3120 100.0 1134.0 26.1 99.6
2.27 - 2.13 164473 3198039 3111 100.0 1028.0 21.1 99.3
2.13 - 2.03 162863 2642654 3088 100.0 855.8 17.8 98.5
2.03 - 1.94 159401 2267186 3085 100.0 734.9 14.3 97.3
1.94 - 1.86 152881 1860369 3080 100.0 604.0 10.9 94.8
1.86 - 1.80 140862 1380296 3076 100.0 448.7 8.6 81.1

All 165954 35616072 31459 100.0 1131.8 28.1 99.9
1.80 - 1.74 124814 1019853 3068 100.0 332.4 7.8 58.5
1.74 - 1.69 93893 642913 3062 100.0 210.0 5.9 23.9
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Supplementary Table S5: Detailed sta s cs for data set 4 (with post-re nement, with per-run ensemble 
re- nement, Ha14 error model)

Resolu on
range (Å) # Images # Measure-

ments
# Unique

re ec ons
Complete-
ness (%)

Mul -
plicity ⟨𝐼/𝜎Ha14(𝐼)⟩ CC1/2 (%)

34.35 - 3.88 164556 7636534 3399 99.7 2240.8 1210.0 99.7
3.88 - 3.08 164479 5327442 3213 100.0 1658.1 742.1 99.8
3.08 - 2.69 164408 4336915 3160 100.0 1372.4 353.3 99.5
2.69 - 2.44 164278 3974120 3127 100.0 1270.9 218.0 99.3
2.44 - 2.27 164112 3641041 3120 100.0 1167.0 158.6 98.3
2.27 - 2.13 163520 3315967 3111 100.0 1065.9 108.7 97.8
2.13 - 2.03 162087 2794695 3088 100.0 905.0 83.9 97.0
2.03 - 1.94 158809 2450400 3085 100.0 794.3 60.6 95.9
1.94 - 1.86 152255 2043633 3080 100.0 663.5 40.9 89.0
1.86 - 1.80 140289 1536808 3076 100.0 499.6 30.2 69.1

All 164556 37057555 31459 99.97 1177.6 311.3 99.8
1.80 - 1.74 124350 1166768 3068 100.0 380.3 26.2 49.2
1.74 - 1.69 94516 747290 3062 100.0 244.1 19.0 24.3
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