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Table S1 | Data collection and refinement statistics

Parameters (Data collection statistics)    Se-Met s-Mgm1  
Data collection statistics 
Cell parameters 

 

a (Å) 153.5 
b (Å) 153.5 
c (Å) 236.0 

, ,  (°) 90.0, 90.0, 90.0 
Space group P41212 
Wavelength used (Å) 0.9798 
Resolution (Å) 50.0–3.2 (3.32-3.20)c 
No. of all reflections 37,364,35 (263,590)   
No. of unique reflections 46,877 (3,404) 
Completeness (%) 99.9 (100.0) 
Average I/ (I) 18.07 (1.29) 
Rmerge

a (%) 16.8 (80.3) 
Refinement statistics 
No. of reflections used ( (F) > 0) 47,088 
Rwork

b (%) 22.6 
Rfree

b (%) 30.7 
r.m.s.d. bond distance (Å) 0.026 
r.m.s.d. bond angle (º) 2.998 
Average B-value (Å2) 95.5 
No. of protein atoms 14,704 
No. of ligand atoms 93 
No. of solvent atoms 0 
Ramachandran plot  
res. in favored regions (%) 91.66 
res. in allowed regions (%) 7.39 
res. in outlier regions (%) 0.95 

a Rmerge = h l | Iih Ih |/ h IIh where Ih is the mean of observations Iih of reflection h.  

b Rwork = ( ||Fp(obs)| |Fp(calc)||)/ |Fp(obs)|. Rfree is an R factor for a pre-selected 

subset (5%) of reflections that was excluded in the refinement. 

c Numbers in parentheses are corresponding values for the highest resolution shell. 



Tubular Morphology Cells with mtDNA Growth
95.7 ± 1.5 94.5 ± 2.0 +
0.0 ± 0.0 0.0 ± 0.0 -

pRS425 0.2 ± 0.2 0.2 ± 0.2 -
WT 83.2 ± 5.6 70.6 ± 9.7 +

149-173 83.2 ± 6.9 36.6 ± 7.2 partial +/-
161-173 29.7 ± 5.6 15.2 ± 3.0 patial +/- -
161-198 0.4 ± 0.4 1.4 ± 0.8 -
Q190A 22.7 ± 7.7 25.2 ± 1.5 partial +/-

Q190A E809A 14.9 ± 3.7 8.6 ± 9.0 -
R195E 0.4± 0.4 2.6 ± 2.3 -
Q219R 3.0 ± 0.8 3.3 ± 3.3 -
S220A 0.6 ± 0.6 0.0 ± 0.0 -

KGS238DDA 0.5 ± 0.5 0.0 ± 0.0 -
K238D 2.4 ± 1.6 0.0 ± 0.0 -
G239D 71.2 ± 9.3 63.7 ± 15.1 partial +/-
S240A 79 ± 5.4 78.6 ± 1.9 +
V324D 79 ± 4.7 5.5 ± 1.0 partial +/-
D360A 15.6 ± .41 12.0 ± 2.7 partial +/-
L367D 16.5 ± 3.4 10.8 ± 2.7 partial +/-
S397A 68.2 ± 3.1 43.7 ± 4.4 +

S397A E751A 30.5 ± 9.0 0.0 ± 0.0 -
421-454 19.7 ± 5.2 65.2 ± 5.4 partial +/-
R423D 83.8 ± 2.0 75.9 ± 3.0 partial +/-
K424A 85.4 ± 2.8 76.6 ± 0.8 +

K468A K487A 20.8 ± 9.2 0.0 ± 0.0 -
K468E K487D 35.0 ± 0.9 3.3 ± 3.3 -

K468A K487A E567A D574A 6.1 ± 2.6 4.3 ± 4.3 -
K468E K487D E567K D574K 16.6 ± 9.3 10.6 ± 6.0 -

Y477A 42.2 ± 8.7 48.4 ± 2.6 +
Y477A R712A 28.9 ± 3.5 0.0 ± 0.0 -

D528K 1.0 ± 0.6 1.3 ± 0.8 -
N539D K863D 4.8 ± 2.8 0.3 ± 0.2 -

I541D 0.0 ± 0.0 2.9 ± 2.9 -
D542K 0.5 ± 0.5 0.0 ± 0.0 -
G547D 62.0 ± 5.9 55.8 ± 4.3 +
K549A 19.3 ± 2.8 5.6 ± 4.9 -

K549A E855A 62.0 ± 4.6 32.5 ± 4.8 +
F555A 79.5 ± 2.5 73.3 ± 2.8 +
L560A 76.1 ± 3.7 79.0 ± 4.0 +
561-588 0.0 ± 0.0 0.0 ± 0.0 -
K561D 81.2 ± 1.2 76.1 ± 5.4 +
R565D 79.9 ± 4.6 75.5 ± 4.7 +

E567A D574A 17.5 ± 9.1 0.0 ± 0.0 -
E567K D574K 42.6 ± 0.5 28.7 ± 4.2 partial +/-

K571D 77.2 ± 6.5 76.5 ± 1.5 +
D574K 76.2 ± 3.9 69.4 ± 3.5 partial +/-
T578D 77.0 ± 7.6 37.3 ± 7.4 +
R579K 80.9 ± 6.2 76.2 ± 7.4 partial +/-
Y580D 32.0 ± 8.3 19.4 ± 3.0 +
W581A 80.6 ± 2.0 70.2 ± 13.5 patial +/- 

SSS590-92AAA 71.8 ± 3.9 74.3 ± 1.3 +
D597K 54.5 ± 7.3 55.0 ± 7.9 +

WT W303
mgm1

mgm1

Table S2 | Functional analysis of Mgm1 in yeast cells



Y602A 87.3 ± 2.2 79.4 ± 3.4 +
W603A 69.4 ± 3.9 56.0 ± 11.8 +

GIGR618AAAA 0.5 ± 0.5 0.0 ± 0.0 -
L635S 77.9 ± 4.8 34.0 ± 1.5 +
E640K 79.6 ± 2.9 47.6 ± 7.6 +
D652K 77.2 ± 3.3 47.8 ± 6.1 +
L653D 48.9 ± 5.8 39.9 ± 1.4 +
K665E 72.7 ± 5.3 54.1 ± 4.8 +
D671G 92.4 ± 2.7 61.1 ± 2.3 -
D671A 73.1 ± 1.1 55.4 ± 10.2 -
D671K 19.6 ± 5.3 9.9 ± 5.9 -
E674G 10.3 ± 2.7 8.9 ± 0.7 partial +/-
E674K 1.3 ± 1.0 0.9 ± 0.5 -
K678A 61.8 ± 3.8 38.7 ± 1.9 partial +/-
K678E 3.7 ± 1.2 0.0 ± 0.0 -
P679A 74.3 ± 4.7 50.2 ± 4.4 +
Y682A 72.9 ± 4.8 69.9 ± 5.7 +
D685K 67.1 ± 4.5 77.9 ± 4.7 partial +/-
D690K 83.3 ± 6.4 73.0 ± 2.8 +
W691A 75.1 ± 2.1 77.5 ± 7.7 +
R695Q 79.6 ± 3.2 54.0 ± 4.0 +
C709S 85.4 ± 1.2 46.0 ± 7.8 +
N710L 83.9 ± 3.6 44.4 ± 1.2 +
R712A 25.5 ± 13.4 0.2 ± 0.2 -
V720A 81.2 ± 10.0 83.8 ± 4.6 +
E751A 36.2 ± 1.3 45.9 ± 5.1 +

VL765AA 78.6 ± 1.3 83.6 ± 3.6 +
K774A 76.2 ± 5.0 50.9 ± 2.1 +
C777A 78.4 ± 3.7 78.1 ± 3.0 +
K783E 89.1 ± 3.4 79.9 ± 3.2 +
L791A 78.7 ± 3.2 75.0 ± 3.4 +

VL803AA 81.5 ± 0.9 75.2 ± 4.9 +
E809A 9.7 ± 3.1 3.4 ± 4.1 -
F814D 1.4 ± 1.4 0.0 ± 0.0 -
Y816A 1.9 ± 1.1 0.0 ± 0.0 -
I820A 48.5 ± 3.8 42.4 ± 9.7 partial +/-
E821K 78.7 ± 7.2 76.1 ± 4.6 +
L826D 0.9 ± 0.9 0.3 ± 0.3 -
L829D 5.4 ± 2.9 2.3 ± 1.6 -
Δ849-868 3.4 ± 2.2 0.0 ± 0.0 -

R853A 0.0 ± 0.0 1.2 ± 1.2 partial +/-
E855A 17.5 ± 1.2 4.0 ± 4.9 -

Δmgm1
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