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Extended Data Fig. 6 | Cryo-EM data processing third dataset.
(a) Example denoised micrograph calculated from two independently measured half sets of 40 frames each. Scale bar, 100 nm.

(b) 2D class averages. (c) Cryo-EM processing tree. (d) Fourier shell correlation (FSC) plot, Angular distribution plot and local
resolution distribution for the GTPBP6-bound split mtLSU with PTC conformation 1. Scale for the angular distribution plot shows
the number of particles assigned to a particular angular bin. Blue, a low number of particles; yellow, a high number of particles.
(e) Fourier shell correlation (FSC) plot, Angular distribution plot and local resolution distribution for the GTPBP6-bound split mtLSU
with PTC conformation 2. Scale for the angular distribution plot shows the number of particles assigned to a particular angular bin.
Blue, a low number of particles; yellow, a high number of particles.
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Extended Data Fig. 7 | GTPBP6 conformations.

(a) The PTC-binding loop of GTPBP6 can adopt two conformations. Superimposition of GTPBP6 in the PTC conformation 1 and
PTC conformation 2 structures observed after ribosome splitting. GTPBP6 is shown as cartoon. GTPBP6 conformation 1, which
is also observed during mtLSU biogenesis, is shown in cyan and GTPBP6 conformation 2 in marine. (b) Close-up of PTC
interactions in GTPBP6 PTC conformation 1 and 2. Depiction as in a, with the region of the 16S rRNA differing between the two
states shown as cartoon. Bases that adopt different conformations as well as interacting GTPBP6 residues are shown as sticks.
(c) Methylation of 12S rRNA is not affected in GTPBP6-deficient cells. Total RNA from wild type (WT) or Gtpbp67 was treated with
bisulfite, reverse transcribed and a region of the 16S rRNA containing m°C1488 and m*C1486 was amplified, cloned and
sequenced. The relative proportions of unconverted cytosine reflecting m®C/m*C (black) and thymine reflecting converted,
unmodified cytosine (grey) are shown. Data from >45 clones is presented.
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EXTENDED DATA TABLES

Extended Data Table 1 | Cryo-EM data collection and refinement for dataset 1.

MTERF4-NSUN4

MTERF4-NSUN4-

intermediate GTPBPS-inermediate

Data collection and processing
Magnification 81,000 81,000
Voltage (kV) 300 300
Electron exposure (e—/A?) 36 36
Defocus range (um) 03-2.8 03-2.8
Pixel size (A) 1.05 1.05
Symmetry imposed C1 C1
Initial particle images (no.) 9,378,438 9,378,438
Final particle images (no.) 1,060,638 98,227
Map resolution (A) 2.2 2.5

FSC threshold 0.143 0.143
Map resolution range (A) 56-22 56-22
Refinement
Model resolution (A) 2.3 2.7

FSC threshold 0.5 0.5
Map sharpening B factor (A?) -50 -39.5
Model composition

Non-hydrogen atoms 101,807 101,495

Protein/Nucleotide residues 8,085 8,704

Ligands ZN:3, UNK:28, MG:52 Zn:3, UNK:28, MG:52
B factors (A?)

Protein/Nucleotide 106.96 / 97.55 93.43/73.19

Ligand 141.25 153.64
R.m.s. deviations

Bond lengths (A) 0.009 0.010

Bond angles (°) 0.859 0.898
Validation

MolProbity score 2.16 1.94

Clashscore 14.35 14.30

Poor rotamers (%) 2.19 0.05
Ramachandran plot

Favored (%) 96.47 95.98

Allowed (%) 3.51 3.95

Disallowed (%) 0.02 0.07
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Extended Data Table 2 | Cryo-EM data collection and refinement for dataset 2.

GTPBP6 MTERF4-NSUN4 MTERF4-
intermediate intermediate NSUN4-
GTPBPS5-
intermediate

Data collection and processing
Magnification 81,000 81,000 81,000
Voltage (kV) 300 300 300
Electron exposure (e—/A?) 37 37 37
Defocus range (um) 03-2.1 0.3-2.1 0.3-2.1
Pixel size (A) 1.05 1.05 1.05
Symmetry imposed C1 C1 C1
Initial particle images (no.) 2,983,982 2,983,982 2,983,982
Final particle images (no.) 109,894 138,715 36,934
Map resolution (A) 2.7 2.7 2.9

FSC threshold 0.143 0.143 0.143
Map resolution range (A) 4.0-25 4.0-25 4.0-25
Refinement
Model resolution (A) 2.8

FSC threshold 0.5
Map sharpening B factor (A?) -52
Model composition

Non-hydrogen atoms 101,494

Protein/Nucleotide residues 8,616

Ligands GTP:1, ZN:3,

UNK:28,
MG:52

B factors (A?)

Protein/Nucleotide 80.36/59.19

Ligand 110.29
R.m.s. deviations

Bond lengths (A) 0.007

Bond angles (°) 0.730
Validation

MolProbity score 1.82

Clashscore 11.67

Poor rotamers (%) 0.01
Ramachandran plot

Favored (%) 96.45

Allowed (%) 3.51

Disallowed (%) 0.04
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Extended Data Table 3 | Cryo-EM data collection and refinement for dataset 3.

Mature mtLSU with
GTPBP6 — PTC state 1

Mature mtLSU with
GTPBP6 — PTC state 2

Data collection and processing

Magnification
Voltage (kV)
Electron exposure (e—/A?)
Defocus range (um)
Pixel size (A)
Symmetry imposed
Initial particle images (no.)
Final particle images (no.)
Map resolution (A)
FSC threshold
Map resolution range (A)

Refinement

Model resolution (A)
FSC threshold

Map sharpening B factor (A?)

Model composition
Non-hydrogen atoms
Protein/Nucleotide residues
Ligands

81,000
300
40
02-2.7
1.05
Cl
2,540,514
137,890
2.7
0.143
4.6-2.4

2.8
0.5
-57

102,831
8,637/1,516
GTP:1, ZN:3, UNK:28,

81,000
300
40
02-2.7
1.05
Cl
2,540,514
250,244
2.6
0.143
4.6-2.4

2.6
0.5
-66

102,831
8,637/1,516
GTP:1, ZN:3, UNK:28,

MG:51 MG:51

B factors (A?)

Protein/Nucleotide 91.48 /58.16 78.67 /56.01

Ligand 131.47 119.87
R.m.s. deviations

Bond lengths (A) 0.005 0.003

Bond angles (°) 0.696 0.627
Validation

MolProbity score 1.88 1.79

Clashscore 12.90 11.44

Poor rotamers (%) 0.04 0.03
Ramachandran plot

Favored (%) 96.23 96.64

Allowed (%) 3.72 3.33

Disallowed (%) 0.06 0.04
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SUPPLEMENTARY MATERIALS

Supplementary Table 1 | LC-MS/MS analysis of mtLSU and mtSSU purified
from GTPBP6-deficient cells.

Supplementary Video 1 | Model of peptidyl transferase center maturation
during human mitochondrial ribosome biogenesis.
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