(a)

C6 reconstruction
830 movies

C1 reconstruction

MotionCorr, CtfFind

Select resolution <3.6 A (Select)

| 741 micrographs

AutoPick (LoG), Extract,
2D classification (Class2D)

244739 particles

Class selection (Select)

AutoPick (2D template), Extract (binned data), 2D

classification (Class2D)

22301 11557 11110 7172
202659 particles

Class selection (Select)

Unsupervised initial model in C1 (InitialModel)

Classification in 4 classes (Class3D)

Top view (red arrow and side views (pink
arrow) of particles, scale bar is 200 A

Selection of the best class (Select)
Symmetrization in C6

I 100190 particles
S g f'\ g
|8 @“
» o

v

3D refinement in C6 (Refine3D)

Unbinned extraction,
3D refinement in C6 (Refine3D)

| 24911 24479 28425 2ﬁT&utoPick (3D template from C6 reconstruction),

Extract (binned pixels)

2D classification (Class2D)

5 cycles EI

Class selection (Select)

CTF Refinement per particle (CtfRefine),
Bayesian polishing (Polish)

[ Unsupervised initial model in C1 (InitialModel)

Classification in 3 classes (Class3D)

3D refinement in C6 (Refine3D)
Ctf refinement per particle (CtfRefine)

361590
particles

73973 particles

Best model based Vr
on 35981 particles

i

3D refinement in C6 (Refine3D)
Postprocessing (PostProcess)

Local resolution estimate (LocalRes)

]
]
)]
Unbinned extraction (Extract) |
]
]
]

Postprocessing (PostProcess)

Final resolution 4.1 A

| 6.6 A l

[
Classification in 3 classes based on the best . .
| model obtained from binned data (Class3D) s R ( ¢
gl
[ Selection of the best class _(Select) )‘: 4
[ 3D refinement in C1 (Refine3D)
[ 26710 21980 25283*

*This class differs from the one used by the
absence of DNA density in the central channel,
which appears obstructed at the C-terminal side,
probably by a C-terminal domain.
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Figure S1. Cryo-EM data processing with Relion 3.1. (a) Schematic flow chart of cryo-EM data processing
with for particle reconstruction using C6 symmetry (left) and without symmetry (right). Top views of D5ss-
785 particles (red arrows) and side views (pink arrows) in a micrograph (2 pm defocus) are shown on the top
right insert. (b) Local resolution of the C6 reconstruction. (¢) Histogram of the orientations of the projections
used for 3D reconstruction mapped onto an asymmetric unit in Cé (d) Histogram of the orientations of the
projections used for 3D reconstruction in C1. (e) Fourier shell correlation (FSC) of the reconstruction in C6.
(f) FSC for the reconstruction in C1.



Figure S2. EM of D5fl. (a) 2D classes containing 23471 particles of full-length D5 in negative stain. (b)
Reconstruction of D5fl at 17 A resolution without imposed symmetry. Density corresponding to
reconstructions of D5a37s5 in negative stain (see Hutin et al., 2016) is colored in cyan. The white density
corresponds to disordered primase and Zn-domains.
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Figure S3. Validation of the final reconstructions. (a) Analyses with 3DFSC of the 6-fold symmetric
reconstruction and (b) the reconstruction without symmetry. (c¢) ResLog analysis of the unmasked
reconstruction according to the procedure described by Stagg and co-workers. The particles used for the final
reconstruction have been split randomly into 2, 4, 8, 16 and 32 sets. For each number N of particles 2
structures has been refined using Refine3D in Relion. The inverse of the obtained unmasked resolution has
been plotted against the logio of the particle number.



