	[bookmark: _GoBack]Step #
	Text
	Visual representation

	1.5
	“Prepare the electron microscope for imaging by cryo-cycling at least overnight, and load...”
	Videographer footage of lab member operating the microscope and loading grids.

	1.6
	“Carefully perform direct alignment of the microscope, including coma free alignment...”
	Videographer footage of lab member operating the microscope

	1.7
	“Take images on films or using a direct electron detector either manually (with low dose) or …”
	Videographer footage of images being taken using the automation software.

	2.4
	“Examine the ctf of each image. Images that are well outside the defocus target value set while imaging…”
	Manuscript Figure 2

	2.5
	“Examine the real space image. Any image with apparent ice contamination can be ignored henceforth.”
	Manuscript Figure 2

	3.1.1
	“For all particles picked, run AutoOrtElim to generate a list of “good” particles with initial orientation…”
	Screenshots of computer program labeled: Visual 1 and Visual 2

	3.1.2
	“Run hrefine program to refine the orientation and center parameters for all particles…”
	Screenshots of computer program labeled:
Visual 3

	3.1.3
	“Run batch_reconstruct_ISAF or a GPU-accelerated 3D reconstruction program, g3d (Ref. 18), to…”
	Screenshots of computer program labeled:
Visual 4 and Visual 5

	3.2.1.1
	Box the particles using the helixboxer command of EMAN
	Visual 6

	3.2.1.4
	Boxed-out particles. 
	Visual 7

	3.2.1.8
	Class-averages of particles that was aligned “vertically” 
	Visual 8

	3.2.1.9
	“an averaged fourier transform of the final iteration of class averaging.”
	Visual 9

	3.2.2.1
	“Use the make3d command from EMAN to create a preliminary 3D density map”
	Visual 10

	3.2.2.3
	“Use himpose of IHRSR package 20 to apply the helicity”
	Visual 11

	3.2.3.1
	“Map before and after helicising”
	Visual 13&16 (Before)

	3.2.3.1
	“Map before and after helicising”
	Visual 12&15(After)

	3.2.3.2
	“EMAN style ctf parameter”
	Visual 18.0

	3.2.3.3
	“Use bfactor (Nikolaus Grigorieff group) program to boost high resolution factors”
	Visual 14&17

	3.2.3.6
	“A sample Refinement script”
	Visual 18

	4.1.2
	“Trace C-alpha backbone”
	Visual 19 (Red line)

	4.1.4
	“Mutate the backbone model into full atomic model”
	Visual 19 (Green line)

	4.2.2
	“Use simulated annealing to boil down… Use 20 as constant”
	Visual 20 (Red line refined to Green line)

	4.2.3
	“In Coot, manually fit any misfit residue”
	Visual 21-24 (Red line manually fitted to Green line)

	4.2.5
	“Minimize the structure with reduced (10) harmonic constant”
	Visual 25 (Red line minimized to Green line, still some misfit)

	4.2.8
	Final refined model
	Visual 26 (Green line is the final refined model)
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File Edit View Search Terminal Help

Pge@gtx480:/datadisk/leginon2/pge/TMV/3-Particles/25e

5640  -1.12816,-0.0210815,14.05,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5641 -0.77612,0.6061255,57.59,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5642  -0.916671,0.0148555,2.84,6,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5644  -1.03816,0.0318405,16.91,6,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5648 -1.08649,0.0135975,70.26,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5650  -1.02996,0.0170665,33.60,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5651 -1.24046, -6.0663495,-1.93,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5654  -1.41212,0.053934,62.66,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5656  -0.681539,0.0338405,41.58,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5658 -1.38089,0.038569,66.28,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
S660  -1.45999,-0.031809,18.36,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5661 -1.57448,0.034024,46.07,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5662 -1.39493,0.0042045,46.29,6,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5666  -1.03043,-0.034883,23.16,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5667  -1.43927,-0.0402895,12.07,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5670  -1.09406,-0.0297495,62.68,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5671 -1.19202, -6.038855,0.53,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5673  -0.937212,-0.0018575,-38.43,0,1,0.1,0,0,1,0,360,2.70,0.878, (null)
5674 -0.948399,-0.6508485,20.27,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
f79  -0.956873,-6.615147,-1.74,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5680 -0.668023,-0.0104955,42.05,6,1,6.1,0,0,1,6,300,2.70,0.878, (null)
5681 -1.16074, -6.0220865,22.50,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5682  -1.58945,-0.008742,2.94,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5683  -1.68798,-0.0163135,17.76,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5684  -1.22061,-0.0353525,78.77,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5686  -1.23694,-0.042428,23.99,6,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5689 -1.11588,-0.049392,32.59,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5690  -1.23944,-0.0468885,59.98,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5691 -1.41385,-0.067792,25.66,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5693  -1.78018,-0.0139815,18.82,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5700  -2.35542,-0.0480705,71.29,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5701 -1.51536,-0.034017,21.15,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5702 -1.38748,-0.0568405,29.37,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5703 -1.025,-0.055,45.00,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)

5705  -1.17042,-0.9195785,13.48,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5706  -0.951786,-0.040841,18.75,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5707  -1.00267,0.014293,68.40,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5708 -1.43381,0.012586,62.98,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)
5709 -1.35142,-0.8237795,36.03,0,1,0.1,0,0,1,0,300,2.70,0.878, (null)

"ctfparm.txt" 506L, 33959C

314,1

63%
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Pge@gtx480:/datadisk/leginon2/pge/TMV/4-Refine - B x

File Edit View Search Terminal Help
pe="wc -1 < $PBS_NODEFILE®

for ((i=1;i<3;i++)); do
refine $i mask=480 hard=24 sym=cl pad=720 classkeep=0.8 classiter=3 fscls anglist=eulerlist3.1 proc=$((pe/2)),$pe maxshift=24 refine ctfc=
mpirun -1 -machinefile machines -np 72 make3d classes.$i.hed out=threed.$i.mrc mask=480 hard=24.00 logit=fi sym=cl mode=5 pad=720 bs=56 |tee threed.$i.log
bfactor << EOF

threed.${i}.mrc

-0
2
5
20
0.878
threed.${i}b.mrc
EOF
proc3d threed.${i}b.mrc threed.$i.dat norm spidersingle
hsearch_lorentz.latest.4th threed.$i.dat syndoc.dat ©.878 6.6 106.6 0.002 0.002|tee threed.$i.search
himpose nomove.4th threed.$i.dat symdoc.dat threed.${i}h.dat 0.878 0.0 150.0 4
proc3d threed.${i}h.dat threed.${i}a.mrc norm apix=0.878
done
for ((i=3;i<5;i++)); do

refine $i mask=480 hard=24 sym=cl pad=720 classkeep=0.8 classiter=3 fscls anglist=eulerlist3.1 proc=$((pe/2)),$pe maxshift=24 refine ctfc=
mpirun -1 -machinefile machines -np 72 make3d classes.$i.hed out=threed.$i.mrc mask=480 hard=24.00 logit=fi sym=cl mode=5 pad=720 bs=56 |tee threed.$i.log
bfactor << EOF

threed.${i}.mrc

-160
2
n
20
0.878
threed.${i}b.mrc
EOF
proc3d threed.${i}b.mrc threed.$i.dat norm spidersingle
hsearch_lorentz.latest.4th threed.$i.dat syndoc.dat ©.878 6.6 106.6 0.002 0.002|tee threed.$i.search
himpose nomove.4th threed.$i.dat symdoc.dat threed.${i}h.dat 0.878 0.0 150.0 4
proc3d threed.${i}h.dat threed.${i}a.mrc norm apix=0.878
done

for ((i=5;i<9;i++)); do
refine $i mask=480 hard=24 sym=cl pad=720 classkeep=0.8 classiter=3 fscls anglist=eulerlist3.1 proc=$((pe/2)),$pe maxshift=24 refine ctfc=l continue
mpirun -1 -machinefile machines -np 72 make3d classes.$i.hed out=threed.$i.mrc mask=480 hard=24.00 logit=fi sym=cl mode=5 pad=720 bs=56 |tee threed.$i.log
bfactor << EOF

threed.${i}.mrc

-200
2
3.5
20
0.878
threed.${i}b.mrc
EOF
proc3d threed.${i}b.mrc threed.$i.dat norm spidersingle
hsearch_lorentz.latest.4th threed.$i.dat syndoc.dat ©.878 6.6 106.6 0.002 0.002|tee threed.$i.search
himpose nomove.4th threed.$i.dat symdoc.dat threed.${i}h.dat 0.878 0.0 150.0 4
proc3d threed.${i}h.dat threed.${i}a.mrc norm apix=0.878
done

62,0-1 21%
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» Select ~ 10 images with good orientation
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IMIRS V1.0 (Image Management & Icosahedral Reconstruction System)
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