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Supplementary Figures and Figure Legends
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Windowed local filters and shared local resolution maps generate
spurious correlations between uncorrelated white noise half maps,
making them unsuitable for independent split refinement

Supplementary Figure 1: Windowed local filters and shared local resolution maps are

unsuitable for independent split refinement as they generate spurious correlations.

Half-set FSC curves after the application of a windowed FSC filter (BLOCRES/BLOCEFILT)

(left), without any processing (centre), and after the application of SIDESPLITTER (right)

to the same uncorrelated white noise densities. The curves oscillate around zero where

a correlation has not been generated by the local filtering process. The

BLOCRES/BLOCEFILT filter introduces correlation over the entire resolution range. By

contrast, the SIDESPLITTER filter introduces no discernible correlation.
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Masking with an identical mask generates correlations
between uncorrelated white noise half maps, which can be
minimised by the use of a less-featured, “softer” mask

Supplementary Figure 2: Shared solvent masks also generate spurious correlations,
although the effect is not pronounced, especially for soft masks. Resulting half-set FSC
curves after the application of no mask (left), a soft mask (centre), and a relatively
sharp mask (right) to the same uncorrelated noise densities. The curves oscillate
around zero where a correlation has not been generated by the local filtering
process. In the unmasked noise half-maps, oscillations indicating correlations are
much smaller in magnitude compared to the masked half-maps. The hard-masked
maps in particular display aggravated correlations at low resolution and some
correlation at high resolution. The correlations in the soft-masked maps are smaller and
occur only at low resolution, but they are still noticeable, indicating that artefactual

correlations due to masking can be minimised, but not abrogated, by using softer

masks.
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Both noise masking as opposed to zero SIDESPLITTER refinement improves map quality - a
masking and SIDESPLITTER refinement model refined into the FSC-weighted RELION
substantially improve both FSC and refinement exhibited a greater cross-FSC with the
resolution extension at convergence SIDESPLITTER reconstruction than its cognate map

Supplementary Figure 3: SIDESPLITTER refinement improves the map and molecular
model fit for LATI. Left panel: Both masking with the noise distribution instead of zeros,
and SIDESPLITTER refinement substantially improve the FSC between independent half
sets, and these effects are cumulative. Right panel: the cross-FSC of a model refined
against the FSC weighted RELION reconstruction to the SIDESPLITTER reconstruction
(against which the model was not refined) was greater than that to the RELION
reconstruction (against which the model had been refined) within the resolution

range against which the coordinate refinement had taken place.
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Disappearance of radial striations indicative of overfitting from
disordered micellar density in SIDESPLITTER refinement

Supplementary Figure 4: SIDESPLITTER refinement results in the suppression of striations
due to overfitting. Sections through the micellar density showing visible evidence of

overfitting in standard refinement, which are suppressed on SIDESPLITTER refinement.



