
47,303 
particles

39,489 
particles

42,978 
particles

56,553 
particles

40,836 
particles

14,267 particles
8,521 particles 19,048 particles

296,984 particles158,317 particles 106,309 particles 107,769 particles 122, 794 particles

88,854 particles 166,294 particles

+ Initial model: 
Filtered to 30 Å

CryoSPARC 
non-unform refinement

unbinned, box size 360 pixels

Cohesin Core Structure Image Processing Workflow
Dataset 1

(no phase-plate)

RELION 3D classification
with alignment, cohesin core mask

RELION 3D classification
with alignment, cohesin core mask

RELION 3D refinement
cohesin core mask

RELION 3D refinement Cohesin core mask

Cohesin core mask

RELION 3D refinement
cohesin core mask
255,148 particles

CryoSPARC non-uniform refinement
cohesin core mask

CryoSPARC 
local non-uniform refinement

cohesin core mask
3.94 Å

PHENIX density modification
resolve Cryo-EM

Cohesin core mask

+ Initial model: 
Filtered to 30 Å

2D classification
227,159 selected particles

CryoSPARC non-unform refinement
binned-by-2, box size 276 pixels

Dataset 2
(phase-plate)

RELION 3D classification
without alignment, Psc3 mask

RELION 3D refinement
box size 180 pixels

Psc3 mask

RELION 3D refinement
80,325 particles

RELION multi-body refinement
Psc3 + cohesin core masks

Particle subtraction

CryoSPARC non-uniform 
refinement
Psc3 mask

Particle subtraction

CryoSPARC non-uniform 
refinement

cohesin core mask

Cohesin core maskPsc3 mask

Cohesin core 
multi-body structure

5.11 Å

Psc3 
multi-body structure

9.63 Å

296,984 particles

with alignment, cohesin core mask

158,317 particles 106,309 particles

with alignment, cohesin core mask

106,309 particles

with alignment, cohesin core mask

158,317 particles

with alignment, cohesin core maskwith alignment, cohesin core mask

107,769 particles 122, 794 particles

cohesin core mask

14,267 particles

with alignment, cohesin core mask

19,048 particles166,294 particles88,854 particles 166,294 particles166,294 particles

+ Initial model: 
Filtered to 30 Å

(phase-plate)

40,836 47,303 

Cohesin core mask

Table S2. Image Processing Workflow for the Cryo-EM Core Structure, as well as Multibody Refinement 
Workflow that Led to the Identification of a Separate Rigid Body Identified as Psc3, Related to the STAR Methods 

2D classification
792,173 selected-particles

Multibody Refinement Workflow




