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Supplemental Figure S1. (4-B), the EM density maps of the refined 3D models without
symmetry applied and with 432 symmetry applied were segmented using Chimera. Segmentation
revealed volumes with similar shapes around the 3-fold symmetry axes. Shown is the simulated
structure of the [FXN*%1°];e[ISCUT; sub-complex docked into one of these volumes from the
3D model without symmetry applied (4) compared to the model with 432 symmetry applied (B).
Cross-correlation functions were 0.54 and 0.62 for the 3D model without and with 432 symmetry
applied, respectively. (C-D), segmentation also revealed volumes with similar shapes around the
4-fold symmetry axes of the two 3D models. Shown is the simulated structure of NFS1 monomer
docked into one of these volumes from the 3D model without symmetry applied (C) compared to
the model with 432 symmetry applied (D). Cross-correlation functions were 0.56 and 0.57 for
the 3D model without and with 432 symmetry applied, respectively.



Supplemental Table S1. Mass spectrometry analysis of protein bands

Protein | Band*** Band** Band* ISCU

TSC % TSC | TSC % TSC | TSC % TSC | TSC % TSC
FXN 164 61% 41 24% 6 3% 11 5%
NFS1 97 36% 108 62% 22 13% 27 13%
ISCU 6 2% 23 13% 140 80% 157 77%
ISD11 0 0% 2 1% 8 5% 8 4%
TSC, Total Spectrum Count, total number of spectra associated with each protein including replicates.

The ISCU band and the three bands denoted by asterisks in Fig. 1G were analyzed by tandem mass spectrometry as described in
Experimental Procedures. The most abundant protein in band* is ISCU (80% of the total spectra identified), and the overall
protein composition of this band is very similar to that of the actual ISCU band. These data suggest that band* is a faster migrating
form of ISCU, which may result from intra-molecular disulfide bonds that make ISCU more compact and increase its mobility.
The most abundant protein in band** is NFS1 (62% of the total spectra identified), suggesting a faster migrating form of NFS1
due to intra-molecular disulfide bonds. The presence of both FXN and ISCU peptides in this band and its apparent molecular mass
of ~44 kDa may also be consistent with the presence of FXN*!°-|SCU adducts. However, given that band** is barely detectable
(Fig. 1G), only negligible amounts of these species may be present. The most abundant protein in band*** is FXN**%° (61% of
the total spectra identified), although significant amounts of NFS1 are also present (36% of the total spectra identified). It is
unlikely band*** represents a FXN**?°-NFS1 adduct given its apparent molecular mass of ~46 kDa. On the other hand, the
presence of NFS1 in band*** could have resulted from diffusion from the NFS1 band immediately underneath. In addition, we
detected the same ~46 kDa band by non-reducing SDS-PAGE analysis of individually expressed and purified oligomeric FXN**
219 (not shown). Therefore, band*** most likely represents a slower migrating form of FXN**?° probably dimer given the
apparent molecular mass of ~46 kDa. This species may result from an inter-molecular disulfide bond between FXN**#° subunits.
It is unlikely that inter-molecular disulfide bonds are required to stabilize oligomeric FXN*' as the protein contains only one
Cys residue, Cys-50, which is outside of the N-terminal region necessary and sufficient for oligomerization (residues 56-78) (1). In
addition, in the structural model of the complex, the position of the N-terminal region, which was modeled on the basis of the
cross-linking data, is not compatible with the formation of disulfide bonds between adjacent FXN**#° subunits. Thus, this region
of the protein, which is predicted to be highly flexible, may sample alternative configurations some of which may favor disulfide
bond formation between adjacent FXN****° subunits. Accordingly, the ~46 kDa band was also detected by non-reducing SDS-
PAGE analysis of purified monomeric FXN**'° (not shown).

1. O'Neill, H. A., Gakh, O., and Isaya, G. (2005) Supramolecular assemblies of human frataxin are formed via subunit-subunit
interactions mediated by a non-conserved amino-terminal region. J. Mol. Biol. 345, 433-439
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Supplemental Table S2. Analysis of cross-linked peptides and distances between pairs of cross-linked amino acids in complex structure

Supplemental Table S2a, p.1
Cross-linked peptides Distances (A) measured in structure . §
FXN?2210 FXN?2210 Figure FXN*2?" intra- Fxr‘.l“z'm-F-XN“z'210 Fx_r\142'2‘°-|.=XN42'2‘° # of . False DISC(;‘::(Z dR:c:gtEZE:) orcross-
monomer intra-trimer inter-trimers peptides
Single digestion GluC <5 % | £10% [<15% [<25 % [<35 % [<60%
ToaTosYosE FFEDLADK,;4PYTFE 1
Tos Kus 35.8+ 1.5 31.2+1.1 28.1+0.8
Tos Kus 33.3+0.9 329+ 1.1 26.3+1.1
Yos Kus 6B,C.D 31.9+ 1.4 34.2+1.6 263+1.2
<5 % | £10% |<15% |<25 % |<35 % |<60%
ET102LDS10sLAE FFEDLADK;6PY115T110FE 1 2
Ti02 Kiss 6B,D 21.9+05 452+1.6 23.4+16
S10s Kiie 6B,D 17.6 £0.5 48.6+1.7 188+ 1.6
Double digestion GluC&AspN <5% | S10% |<15% [<25% |<35 % (<60%
LTK192ALK ;95 TK397L DL S;01S202LAY 2055206 G K0 4 2
Kigo So01 14.4+07 39.9+0.9 31.5+1.3
Koz Ss02 17.5+0.7 37.7+1.1 29.8+2.0
Koz Y05 6B 23.0£1.5 31.0£1.1 27.1+2.3
Kigo So06 20.3+1.6 34.0+1.3 30.2+2.0
Koz Kaos 19.0£1.0 37.8t1.4 31.7+1.2
Kigs So01 6B 16.9+0.7 44.8+1.1 31.9+2.3
Kies Ss02 19.4+0.9 42.6+1.3 28.4+2.5
Kigs Yaos 6D 26.0+£1.3 36.0+1.3 26.5+2.5
Kigs So06 23.3+15 38.9+1.4 29.4+2.2
Kies Kaos 21.0£1.1 425+1.4 29.8+1.3
Ko7 Ss01 12.1+0.9 44.8+1.2 35.8+2.3
Ko7 Ss02 14.2+1.2 43.0£1.5 32.1+2.0
Ko7 Y05 21.1#1.3 35.9+1.4 31.2+2.0
Ko7 S06 18.4+1.8 38.5t1.5 34.0+1.7
Ko7 Kaos 6B 15.1+1.5 42.2+1.8 34.4+1.0
Tio1 Koo 16.2+1.1 39.1+1.5 32.2+0.9
T106 Kaos 18.8+1.4 43.8+1.5 31.6+1.2
<5 % | 10% |<15% |25 % |<35 % (<60%
DLS201S202LAY205S20G K08 DWT 160GK171NWVY 175S176H 3
Kaos Tieo 19.4+2.3 25.0+2.1 48.0+1.4
Koo Ki71 6B 15.2+2.0 25.2+2.1 44.8+1.3
Kaos Y175 17.9+1.4 24.61.7 43.5+0.7
Kaos S176 6C 21.0+1.5 21.5+1.8 44.0£1.2
S0t Ky 15.5+1.8 24.0+1.8 38.1+1.4
So02 Kiz1 15.3+1.8 26.3+2.1 39.8+1.2
Y05 Kiz 6C 8.1+1.6 22.5+1.6 45.0+1.5
S0 Kiz 6C 9.4+1.9 21.2+#2.0 43.7+1.0
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Supplemental Table S2a, p.2

Cross-linked peptides

Distances (A) measured in structure

EXN42210 EXN42:210 Figure FXN*2?' intra- Fxr‘.l“z'm-F-XN“z'210 Fx_r‘l“z'z“’-l_=XN“2'210 # of . False D'scTi‘r’:g dRpac:ztgzgg) of cross-
monomer intra-trimer inter-trimers peptides
<5 % | £10% |<15% (<25 % |<35 % |<40%
DVSFGSGVLTVK;35LGG Z;g;YK\I/:‘R%‘”QTPNK“ZQ'W"SSP 1 3
Kiss Kia7 17.620.7 33.0£1.8 17.3+3.9
Kiss Kisp 6D 24.3+0.7 28.4+1.5 17.542.7
Kiss Kios 6B,D 18.4+0.8 34.7+1.1 14.3+2.2
LOW SCORE PEPTIDE <5 % | £10% |<15% (<25 % |<35 % |<40%
DVSFGSGVLTVK;35LGGDLGTYVIN
DK116P Y118 TFEDY 123 K147QTPNK;5,QIWLSSPSSGPK 14R 3
Y
Kiie Kiss 6B 18.0£2.9 52.2+2.2 26.0+1.8
Kiie Kia7 27.7+1.1 46.4+1.3 37.74#2.1
Kiie Kisp 33.0£0.7 40.5+1.1 36.8+3.0
Kiie Kios 29.4+1.2 37.740.7 33.6+1.9
Y1s Kiss 6B 17.8+2.8 55.9+1.8 30.3+3.2
Y1s Kia7 29.0+1.5 46.5+1.1 32.742.4
Y1s Kisp 34.5+0.7 40.7+1.1 33.9+2.0
Y1s Kios 28.6+1.4 40.6+0.5 30.5+1.7
Y123 Kiss 6B,D 7.7+2.5 51.1#3.1 22.6+1.9
Y123 Kia7 6B,D 21.620.8 39.2+0.6 22.5+3.1
Y123 Kisp 28.2+1.2 33.9+0.6 24.242.2
Y123 Kios 6B,D 22.9+1.2 36.7+1.4 21.741.6
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Supplemental Table S2b, p.1

Cross-linked peptides

Distances (A) measured in structure

False Discovery Rate (FDR) of cross

ISCU ISCU Figure ISCU intra- -|SCU-|-SCU -|SCU-|-SCU # of - linked peptides
monomer | intra-trimer | inter-trimers |peptides
Single digestion GluC <5 % | £10% |$15% |25 % <35 % [<60%
AEK;56Kys7 DAIK147AALADY 153K 154L K156 QEPK 60 a1l 12 3 6
K16:GE
Kaes Kua7 6F 95+1.0 24.4+0.9 46.5+0.7
Kies Y153 14.0+1.0 23.4+1.1 56.1+0.8
Kiee Kisa 6F,G 11.7 +1.0 20.2+22 56.4+0.7
K16 Kiss 6G 16.6 + 1.0 222420 60.8+0.8
Kies Kieo 10.8 + 0.4 13.0+1.8 58.8 +0.5
Kies Kie1 6F,G 9.1+0.6 112+1.7 57.2+0.4
Kie7 Kia7 6.9+0.8 25.6£0.8 45.0+1.1
Kiez Y153 12.7+1.3 243+1.1 54.6+1.2
Kie7 Kisa 6F 11.0+1.1 21.9+1.1 55.1+1.0
Kie7 Kiss 6F 15.7+1.4 234+14 59.4+1.2
Kie7 K1s0 6F,G 11.5+0.4 15.0 + 1.0 57.9+0.4
Kie7 Kie1 10.9 + 0.6 13.8+0.9 56.5+ 0.4
<5 % | £10% [S15% |<25 % (<35 % (<60%
WVK110GK112T113VEE ALT;19lK121NT123DIAK 7 E 23 17 6 2
Ko Tiig 13.9+0.5 30.4£0.7 458+ 1.1
K110 Kio1 15.1+0.3 33.6+0.6 39.4+1.2
K110 Ti23 17.3+0.2 38.6+0.6 358+1.2
Ki10 Ko7 6F 16.1+0.5 435+0.6 36.0+1.2
K11z Tiig 11.2+0.2 25.3+0.7 46.8+1.2
K11z Kio1 6F,G 14.3+05 28.4+0.6 40.4+1.2
K112 Ti23 16.8 + 0.6 33.3+0.7 36.8+1.3
K11z Ko7 6F 16.4 + 0.9 38.4+0.6 37.5+1.3
T3 K121 15.0 + 0.4 25.7+0.6 425+0.9
T K1z 18.9+0.9 35.6 +0.6 39.1+1.0
<5 % | £10% [<20% |<25 % (<35 % (<60%
AEK66K167 K160K16:GEAE 15| 10 3 2 5
Kies Kieo 10.8 + 0.4 13.0+1.8 58.8 +0.5
Kies Kie1 6F,G 9.1+0.6 112+1.7 57.2+0.4
Kie7 K1s0 6F,G 11.5+0.4 15.0 + 1.0 57.9+0.4
Kie7 Kie1 10.9 + 0.6 13.8+0.9 56.5+ 0.4




Supplemental Table S2b, p.2

Cross-linked peptides Distances (A) measured in structure .
_ False Discovery Rate (FDR) of cross
ISCU ISCU Figure ISCU intra- -|SCU-|-SCU -|SCU-|-SCU # of - linked peptides
monomer | intra-trimer | inter-trimers |peptides

<5 % | <10% |<20% [<25 % |<35 % [<60%
PK160K16:GE DAIK147AALADY 155K 54LK156QE 7 4 1 2
Kaso Kua7 6F,G 147 +1.1 15.9+0.8 56.4+1.1
Ko Y153 11.3+0.8 129+1.2 65.9+1.2
Kaso Kisa 6F 7.6+0.9 10.7+1.2 66.5+ 1.0
Kaso Kiss 6F,G 10.0 + 0.4 140+1.2 70.8+1.1
Kie1 Kiaz 15.1+0.8 16.3+0.9 55.4+0.9
Kie1 Y153 13.5+0.6 14.7+1.2 65.1+0.9
Kie1 Kisa 6G 9.7+0.6 11.8+1.3 65.4+0.8
Kie1 Kise 13.1+0.3 15.6+1.3 69.8 0.9

<5 % | £10% |<15% (<25 % |<35 % [<60%
AEK 166K167 ALT;19IK121NT123DIAK 7 E 7 3 1 1 2 1
Kies Ti1g 7.0+15 18.3+0.8 445+0.6
K16 K121 6F,G 11.5+0.8 245 +0.9 38.6+0.5
Kies Ti23 16.4 +0.8 27.7+1.1 33.8+0.5
Kies K1z 20.9+1.0 29.7+1.3 33.1+0.6
Kiez Ti1g 7.9+15 19.6 +1.0 433+0.7
Kig7 Kio1 10.7 +1.3 25.6+1.0 37.3+0.6
Kiez Ti23 15.8+1.3 28.7+1.2 32.4+0.6
Kie7 Ko7 6F H 205+1.2 29.9+1.3 31.2+0.6

<5 % | £10% |<15% (<25 % |<35 % [<60%
PK160K16:GE WVK110GK11,T113VEE 2 1 1
Kaso K110 6G 232+1.2 16.5+ 0.8 57.4+1.2
Kae0 K11z 6F 20.9+1.2 12.5+0.9 58.3+15
Ko T3 17.7+1.2 8.8+0.9 60.8+1.3
Kie1 Ko 23.1+1.0 18.9+0.8 57.1+1.0
Kie1 Kiiz 20.0+1.1 14.6 +0.9 57.8+1.4
Kie1 T3 16.8 +1.1 10.9+0.9 60.1+1.2

<5 % | £10% |<15% (<25 % |<35 % [<60%
PK160K16:GE PK160K16:GE 4 2 2
K1go Kiso 6G NA 11.8+0.7 69.1+0.2
Ko Kie1 3.8+0.04 10.5+0.5 67.6+0.3
Kie1 Kieo 3.8+0.04 10.5+0.5 67.6+0.3
Kie1 K11 NA 8.4+0.6 66.1 +0.1




Supplemental Table S2b, p.3

Cross-linked peptides

Distances (A) measured in structure

False Discovery Rate (FDR) of cross

ISCU ISCU Figure ISCU intra- -|SCU-|-SCU -|SCU-|-SCU # of - linked peptides
monomer | intra-trimer | inter-trimers |peptides
<5 % | <10% |<15% |<25 % |<35 % [<60%
ALT;191K15:NT153DIAK; 5, E LCLPPVK35LHCS,3sMLAE 2 2
K121 Kias 13.5+0.8 448+ 1.3 17.2+1.6
K121 Si3g 10.5+1.1 41.8+1.4 205+1.1
Kia7 Kiss 6F H 12.0+0.7 46.4+1.5 12.9+1.5
Kia7 Size 6H 11.2+1.1 43.741.4 15.5+1.2
Double digestion GluC&AspN <5 % | £10% |<20% |<25 % <35 % [<60%
AEK 166K167 DY 153K154L K156 QEPK 160K 16:GE 18 6 3 7 2
Kies Y153 14.0+1.0 23.4+1.1 56.1+0.8
Kies Kisa 11.7 +1.0 202+22 56.4+0.7
Kies Kise 16.6 + 1.0 222+20 60.8 +0.8
Kies Kieo 10.8 + 0.4 13.0+1.8 58.8 +0.5
Kies Kie1 9.1+0.6 11.2+1.7 57.2+0.4
Kiez Y153 12.7+1.3 243+1.1 54.6+1.2
Kiez Kisa 11.0+1.1 21.9+1.1 55.1+1.0
Kiez Kise 15.7 + 1.4 23.4+1.4 59.4+1.2
Kiez Kieo 11.5+0.4 15.0+ 1.0 57.9+ 0.4
Kiez Kie1 10.9 + 0.6 13.8+0.9 56.5+ 0.4
<5 % | £10% |<20% (<25 % |<35 % [<60%
AEK 66K 167 DK, T55S56Ks7NVG T, GLVGAPACG 5 2 1 2
K1e6 Kss 28.0+1.1 30.1+1.6 66.3+1.1
Kie6 Tss 25.3+1.3 26.5+1.7 64.1+0.9
Kie6 Sse 21.9+1.2 24.1+1.6 62.8+0.8
Kies Ks7 6F 20.6+1.1 24.9+1.9 62.7+0.9
Kie6 Te1 17.8+1.2 30.1+1.1 53.4+1.4
Kie7 Ksy 27.3+1.0 29.3+2.0 64.3+1.4
Kie7 Tss 24.9+1.1 25.7+2.1 62.1+1.1
Kie7 Sse 21.6+1.0 23.6+1.9 61.0+0.9
Kie7 Ks7 19.9+1.1 24.942.1 61.0+0.9
Kie7 Te1 15.2+1.6 30.8+1.1 51.6+1.6




Supplemental Table S2b, p.4

Cross-linked peptides

Distances (A) measured in structure

False Discovery Rate (FDR) of cross

ISCU ISCU Figure ISCU intra- -|SCU-|-SCU -|SCU-|-SCU # of - linked peptides
monomer | intra-trimer | inter-trimers |peptides
<5 % | £10% |<20% (<25 % |<35 % [<60%
KBZGK84|V WVK110GK112TVEE 1 1 1 2
K2 Ko 13.8+0.5 25.2+0.4 58.2+0.6
Ks2 K112 6F 11.1+0.9 23.8£0.8 59.7+1.7
Kaq Kuio 7.3+0.3 30.9+0.6 54.7+0.4
Kegs Ki1o 5.7+1.0 29.9+0.8 56.7+0.8
<5 % | £10% |<20% (<25 % |<35 % [<60%
DY 153K 154L K156 QEPK160K16:GE DKs4T55S56K57/NVG T GLVGAPACG 3 1
Kisa Kss 17.5+0.4 19.9+0.9 71.4+0.8
Kisa Tss 15.3+0.3 16.5+£0.9 69.6+0.5
Kisa Sse 11.8+0.3 14.4+0.6 68.7+0.6
Kisa Ksz 9.5+0.5 15.6+1.0 68.6+0.6
Kisa Te1 10.8+0.2 24.6x0.4 58.5+0.7
Kise Ksy 6F 14.7+0.6 14.9+0.9 74.6+0.8
Kise Tss 13.4+0.4 11.8+£1.0 72.8+0.7
Kise Sse 10.1+0.4 10.1+0.6 72.1+0.4
Kise Ks7 6.7+0.3 12.0+£0.8 72.2+0.4
Kise Te1 11.0+0.4 22.4+0.05 62.1+0.5
K160 Ksa 6G 23.7+0.8 20.6+1.1 75.5+1.5
Kieo Tss 21.4+0.6 17.1+1.1 73.4+1.2
Kieo Sse 17.7+0.6 14.1+1.2 72.3+1.1
Kieo Ks7 15.4+0.8 14.6+1.7 72.4+1.1
Kieo Te1 17.4+0.9 19.7£1.2 62.9+1.6
Kie1 Ksq 25.8+0.7 24.0+1.0 75.1+1.3
Kie1 Tss 23.2+0.5 20.6x1.0 72.9+1.0
Kie1 Sse 19.6+0.6 17.5£1.1 71.7+0.9
Kie1 Ks7 17.8+0.9 17.4+1.6 71.7+0.9
Kie1 Te1 19.7+0.7 21.5+1.1 62.2+1.4
Yis3 Ksa 15.1+0.6 20.0+1.0 69.8+0.7
Yis3 Ks7 7.8+0.4 17.1+0.9 67.3+0.5




Supplemental Table S2b, p.5

Cross-linked peptides

Distances (A) measured in structure

False Discovery Rate (FDR) of cross

ISCU ISCU Figure ISCU intra- -ISCU-l-SCU -|SCU-|-SCU # of - linked peptides
monomer | intra-trimer | inter-trimers |peptides
<5 % | £10% [<20% |<25 % (<35 % (<60%
PK160K161GE DY 153K154LK156QE 1 1 2
Ko Y153 11.3+0.8 129+1.2 65.9+1.2
Ko Kisa 7.6+0.9 10.7 1.2 66.5+ 1.0
Ko Kise 10.0 + 0.4 14.0+1.2 70.8+1.1
Kie1 Y153 13.5+0.6 14.7+1.2 65.1+0.9
Kie1 Kisa 9.7+ 0.6 11.8+1.3 65.4+0.8
Kie1 Kise 13.1+0.3 156 +1.3 69.8 + 0.9
<5 % | £10% [<20% |<25 % (<35 % (<60%
DIAK,,,E WVK 1,0GK4;, TVEE 1 1 1
Kiaz Ko 16.1+0.5 435+0.6 36.0+1.2
Kiaz Kiiz 16.4 + 0.9 38.4+0.6 375+1.3
<5 % | £10% [<20% |<25 % (<35 % [<60%
DVMK7,LQIQV DKs4T55S56Ks7NVG T, GLVGAPACG 2
Kza Ksa 22.8+1.0 30.1#1.1 57.1+1.0
Kza Tss 22.3+0.8 27.2+0.9 55.7+1.1
Kza Sss 20.9+0.3 27.2+0.7 55.4+0.6
Kza Ks7 6F 19.5+0.3 29.9+0.6 55.6+0.7
K7a Tes 7.6+0.2 38.5+0.7 45.6+0.4
<5 % | £10% [<20% |<25 % (<35 % [<60%
Nn-MHKj3;K35VVDHYENPRNVGSs, L DKy T55S56Ks7NVG T, GLVGAPACG 1
N-term
Kaz Kss NM NM NM
Ka7 Tss NM NM NM
Kaz Sse NM NM NM
Ka7 Ks7 NM NM NM
Kaz Te1 NM NM NM
Kag Kss NM NM NM
Kag Tss NM NM NM
Kag Sse NM NM NM
Kag Ksz NM NM NM
Kag Te1 NM NM NM
Ss1 Ksq 9.0+0.3 26.0+1.0 69.3+1.4
Ss1 Ks7 12.3+0.6 23.8+1.3 67.6+1.5
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Supplemental Table S2b, p.6

Cross-linked peptides

Distances (A) measured in structure

False Discovery Rate (FDR) of cross

ISCU ISCU Figure ISCU intra- -|SCU-|-SCU -|SCU-|-SCU # of - linked peptides
monomer | intra-trimer | inter-trimers |peptides
<5 % | £10% [<20% |<25 % (<35 % (<60%
WVK, 10K, TVEE DK, T55S56Ks7NVG T, GLVGAPACG N
DVMK7,LQIQV
K110 Ksa 19.7+0.6 33.741.2 62.8+1.0
Kiio Tss 17.1+0.8 31.4+0.9 61.5+0.8
Kiio Sse 16.4+0.6 29.8+0.5 60.3+0.4
K110 Ks7 17.8+0.8 26.3+0.9 59.5+0.4
Kiio Te1 16.0£0.4 26.3+1.2 48.0+0.5
Kiio K7s 16.8+0.8 31.2+1.6 41.0£0.9
K112 Ksq 21.3+1.1 32.0£1.6 65.6+1.1
K112 Tss 18.0+1.2 30.9+1.4 64.1+1.0
K112 Sse 16.7+1.4 27.4+1.2 62.7+0.9
K112 Ks7 18.2+1.6 24.2+1.3 61.8+0.9
K112 Te1 18.4+0.8 23.0+1.4 50.5+1.0
K11z K7s 20.3+0.9 27.5+1.7 43.9+1.3
<5 % | £10% [<20% |<25 % (<35 % (<60%
ALT119lK121NT 123 DAIK4,AALA 1
Ti10 Kia7 8.810.5 25.2+1.0 42.2+1.0
Kip1 Kua7 9.6+0.4 31.3+1.1 36.0+0.9
T2z Kua7 14.4+0.5 34.4+1.1 31.3+0.9
<5 % | £10% [<20% |<25 % (<35 % (<60%
ALT119lK121NT 123 DY153K154LK156 QEPK 160K 161GE 1
Tio Kisa 14.2+0.6 20.6+1.3 52.3+1.0
K1 Kisa 18.5+0.5 26.8+1.2 46.1+0.8
Ti2s Kisa 23.6+0.5 30.9+1.2 41.4+0.8
Tiio Kise 19.3+0.6 22.3+1.2 56.5+1.1
Kip1 Kiss 23.240.5 28.0+1.0 50.3+0.9
T2z Kise 28.4+0.5 32.2+¢1.1 45.5+0.9
Tiio Kieo 16.0+0.8 13.2+0.6 54.6+0.7
K121 Kieo 21.0+0.7 19.5+0.6 48.6+0.6
T2z K1s0 26.2+0.7 23.8+0.6 43.8+0.6
Tiio Kie1 14.3+0.8 12.5+0.7 53.320.5
K121 Kie1 19.8+0.6 19.0+0.6 47.5+0.5
Ti2s K161 24.8+0.5 23.3+0.6 42.7+0.5
K121 Y153 18.7+0.5 30.3+1.2 45.6+1.0




Supplemental Table S2b, p.7

Cross-linked peptides Distances (A) measured in structure .
_ False Discovery Rate (FDR) of cross
ISCU ISCU Figure ISCU intra- -|SCU-|-SCU -|SCU-|-SCU # of - linked peptides
monomer | intra-trimer | inter-trimers |peptides

<5 % | £10% [<20% |<25 % (<35 % (<60%
PK160K161GE ALT110lK121NT 153 1 1
Ko T119 16.0+0.8 13.2+0.6 54.60.7
K10 Kio1 6G 21.0+0.7 19.5+0.6 48.6+0.6
K160 Ti23 26.2+0.7 23.8+0.6 43.8+0.6
Kie1 Ti1o 14.3+0.8 12.5+0.7 53.3+0.5
Kie1 K121 19.8+0.6 19.0+0.6 47.5+0.5
K161 Ti2s 24.8+0.5 23.3+0.6 42.7+0.5

<5 % | £10% [<20% |<25 % (<35 % (<60%
AEK166K167 Kg2GKeslV 1 1
Kige Kz 6F 16.2+1.7 15.4+1.5 58.2+0.7
Kies Kea 18.1+1.7 19.0+2.0 54.3+0.4
Kig7 Kas 6G 17.2+1.1 15.0+1.5 56.7+0.4
Kig7 Kea 18.6+1.0 18.0+1.8 52.50.7

<5 % | £10% [<20% |<25 % (<35 % [<60%
WVK 110GK;1, TVEE ALT;10K15,NT 125 1 1
K110 Ti19 13.9+0.5 30.4+0.7 458+1.1
Kiio Kia1 15.1+0.3 33.6+0.6 39.4+1.2
K110 Ti23 17.3+0.2 38.6 +0.6 358+1.2
K11z Tiig 11.2+0.2 25.3+0.7 46.8+1.2
K11z Kia1 14.3+0.5 28.4+0.6 404+1.2
K11z Ti23 16.8 + 0.6 33.3+0.7 36.8+1.3

<5 % | £10% [<20% |<25 % (<35 % (<60%
Nn-MHKj3;K35VVDHYENPRNVGSs, L DVMK,,LQIQV 1 1
N-term K7 NM NM NM
Kaz Kza NM NM NM
Kag K7a NM NM NM
Sy Kza 6F 16.7+1.4 34.8+1.5 49.0+1.4

<5 % | £10% [<20% |<25 % (<35 % [<60%
DIAK,,,E DAIK,47AALA 1 1
Kip7 Kua7 17.9+0.6 35.3+1.3 30.0+0.8

<5 % | £10% [<20% |<25 % (<35 % [<60%
DIAK,,,E LCLPPVK35LHCS,3sMLAE 1 1
Kia7 Kiss 6H 12.020.7 46.4+1.5 12.9+1.5
Kia7 Si3e 6H 11.2+1.1 43.741.4 15.5+1.2
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Supplemental Table S2b, p.8

i i Distances (A) measured in structure
Cross-linked peptides False Discovery Rate (FDR) of cross

ISCU intra- | ISCU-ISCU ISCU-ISCU |# of linked peptides
monomer | intra-trimer | inter-trimers |peptides

ISCU ISCU Figure

<5 % | £10% [<20% |<25 % (<35 % |<60%
DAIK147AALA DY53K154LK156QE 1 1
Kiaz Yis3 9.940.1 26.3+1.0 52.1+0.6
Kiaz Kiss 10.40.2 22.9+1.0 53.020.5
Kiaz Kiss 14.60.1 22.9+1.0 57.020.5
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Supplemental Table S2c, p.1

Cross-linked peptides Distances (A) measured in structure — False Discovery Rate (FDR) of cross
NFS1 NFS1 Figure | Monomer | Dimer Trimer | Tetramer peptides linked peptides
Single digestion GluC <5 % | £10% |<20% |<25 % <35 % [<60%
IGVK,1,QPIAE Y317DHK 320RIS 353K 324LSE 15 7 2 2
Ka1z Ya1z 205+10 | 743+19 [ 59.6+2.3 | 40.0+2.3
Ka12 Kszo 7B 16.4+09 | 71.2+22 | 645+23 | 43.9+19
Ka1z Saz3 12.8+04 | 66.2+2.2 | 67.5+1.9 | 48215
Ka12 Ksoa 7B 16.0+03 | 66.4+23 [ 66.4+22 | 50.2+1.8
<5 % | £10% |<20% (<25 % |<35 % [<60%
MS,3,PLWE HK5,CVLDS,6,CRS4sLE 2 1 1
Saaz Kis? 7C 402+1.1 | 19.0+09 | 555+3.7 | 67.6+1.2
<5 % | £10% |<20% (<25 % |<35 % [<60%
IGVK,1,QPIAE K425CIQHVK 3, RLREMS,3,PLWE 2 1 1
Ko1o Kazs 7B 26.1+0.8 | 495+23 | 53.1+23 | 66.1+1.0
Ka1z Kaz1 331+1.0 | 420+1.6 | 489+3.7 | 73.8+35
Ka1z Saaz 41.3+0.8 | 31.7+15 | 429+34 | 76.3+3.7
<5 % | £10% |<20% (<25 % |<35 % [<60%
MS,3,PLWE Y317DHK320R1S 323K 324 SE 2 2
Saaz Kszo 7D 448+0.8 | 472+1.4 | 27.7+39 | 65.0+2.9
Saaz Ksza 39.2+0.9 | 440+15 | 322+3.9 | 69.3+2.7
<5 % | £10% |<20% (<25 % |<35 % [<60%
*SgoEAAME IGVK,1,QPIAE 2 1 1
Sgo Ko1o 37.2+12 | 80.0+21 | 57.8+3.0 | 305+15
<5 % | <10% |<20% |<25 % |<35 % [<60%
GFQVTYLPVQK,5SGIIDLK, 5,E S3esL LMALK371 DVALS376S377GS379ACT 38, 1 1
S383AS385|—E
Kiso Saes 7C 222+13 | 27.3+1.6 | 64.1+29 | 766+2.7
K1so Kan 7B 215+16 | 37.6+2.0 | 643+16 | 66.7+2.8
Kiso Saze 19.7+1.4 | 423+3.0 | 745+20 | 64.2+39
Kiso Sar7 14F 184+19 | 39.7+27 | 762+26 | 61.0+28
Kiso Saze 14F 190+1.4 | 384+22 [ 789+2.9 | 56.9+36
Kiso Tag2 247+16 | 387+29 [ 77.7+29 | 554+2.2
Kigo Sas3 26.0+1.2 409+2.1 | 80.6+2.6 51.6+3.4
Kiso Sags 26.9+1.7 | 39.7+14 | 856+24 | 485+3.9
Kigz Saes 36.4+15 | 37.4+3.2 | 705+3.7 | 723+21
Kigz Kar1 355+1.9 | 46.3+22 | 722+23 | 63.5+24
Kisz Sazs 298+1.0 | 536+29 | 821+25 | 604+3.6
Kisz Sar7 284+1.7 | 523+3.6 | 83.3+33 | 622+3.0
Kis7 Saze 275+0.8 | 51.1+2.2 | 855+32 | 59.7+3.6
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Supplemental Table S2c, p.2

Cross-linked peptides

Distances (A) measured in structure

False Discovery Rate (FDR) of cross

NFS1 NFS1 Figure | Monomer | Dimer Trimer | Tetramer ::eo;tides linked peptides
Kisz Tas2 329+14 51.6+26 | 83.8+£2.7 58.9+3.1
Kig7 Sags 326+1.1 53.8+19 | 86.7+25 55.8+2.8
Kisz Sags 315+16 535+1.0 | 90.7 £4.0 53.4+3.7
Double digestion GluC&AspN <5 % | £10% |<20% (<25 % [<35 % |<60%
DHK3,0RI1S323K324LSE RLIQNIMKj335S336L.P 1 1 2
K20 Ksss 7B 23.3+0.3 66.1+2.0 | 48.3+2.4 57.7+2.1
Saz3 Ksss 18.8+0.5 60.7+2.1 52.442.3 62.9+2.0
Kaoa Kass 7B 17.24+0.2 61.5+2.1 50.7+2.5 64.0+2.2
Kszo Sazs 25.0+0.2 64.5+2.0 45.6+2.5 59.7+2.1
Ksza Sazs 18.8+0.2 60.2+2.1 47.0+2.4 65.5+2.1
<5 % | £10% [<20% |<25 % [<35 % |<60%
SesEAAME I\P/II_Gysl\/?II;\I/ig:TI-_Ir:I;SLGLVPRGSHMLEVLR 3
Sgo Tez 29.0+0.7 64.2+2.9 39.4+2.6 24.4+2.9
<5 % | £10% |<20% (<25 % |<35 % [<60%
MEYss DHK320R1S323K324LSERLIQNIMK335SLPD 1 1 1
VVMNG
Yai7 Kszo 5.5+0.2 85.6x1.0 58.3+2.1 56.1+1.9
Y317 K24 7B 10.9+0.4 81.7+1.5 53.1+2.0 54.7+1.8
Yai7 Ksss 27.9+0.4 70.1+1.8 44.6+2.8 53.7+1.6
<5 % | £10% [<20% |<25 % [<35 % |<60%
IGRICS,3S224RK226V Y 228FHT 23 DAAQAV
DMKyl GK239|p2|_23 224RK 226V Y 208 231 Q 1 1
Kaag Saz3 6.6+0.4 90.4+2.0 101.2+2.9 27.1+2.7
Koag Son 10.0£0.4 92.1+2.0 | 103.6+3.0 27.242.8
Koag Kaoe 7B,E 10.6+0.4 91.2#1.9 | 103.2+3.0 22.0£2.7
Kaag Yao8 8.9+0.3 86.4+1.9 97.8+2.9 22.9+2.3
Kaag Taa1 9.9+0.2 79.5+2.2 88.9+2.7 30.8+2.0
Koag Kasg 19.6+1.0 78.9+2.5 81.2+2.2 39.1+2.2
<5 % | £10% [<20% |<25 % [<35 % |<60%
SgEAAME HK5,CVL 1
Sgo Kis7 7E 39.5+1.1 64.3+1.4 48.4+2.9 18.7+4.9
<5 % | £10% [<20% |<25 % [<35 % |<60%
DMKl DVVMNGDPK347,HHY350PGCINLS35,FA 1
Y360VE
Kass Kaa7 7B 22.9+0.4 72.4%1.6 81.1+2.4 47.0£2.0
Kaag Y3s0 19.9+0.8 72.1x1.5 79.2+2.4 44.2+1.6
Kaag Sas7 32.5+0.9 58.0+2.3 68.3+3.1 51.3+4.4
Kaag Y3s0 40.6+0.8 51.5+1.8 65.9+3.6 52.4+1.8
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Supplemental Table S2c, p.3

Cross-linked peptides

Distances (A) measured in structure

False Discovery Rate (FDR) of cross

NFS1 NFS1 Figure | Monomer | Dimer Trimer | Tetramer :::;tides linked peptides
<5 % | £10% [<20% |<25 % [<35 % |<60%
S3esLLMALKg, DAAQAVGK y30lPL 1
Saes Kasg 32.5+1.6 42.2+1.8 43.5+2.4 51.6+2.5
Ksn Kasg 7B 23.8£1.6 49.5+1.9 | 44.1+1.7 52.62.1
<5 % | £10% [<20% |<25 % [<35 % |<60%
S3esL LMALKg71 DLK450S4511Kas3WT 455QH-C 1
Saes Kaso 27.3+¥2.2 32.4+2.2 49.7+2.9 86.0+2.4
Kar1 Kaso 29.5+2.1 30.3+3.8 40.6+3.6 75.7+1.8
Saes Kisz 26.8+2.6 31.3x14 52.5+2.6 82.0+2.0
Ksn Kass 7B 27.72.3 27.8+2.6 | 435%2.7 71.4+2.8
Ka71 Sus1 29.3+1.5 29.3+3.0 42.4+2.9 75.0+2.7
Ksn Tass 7C 27.8+3.9 25.3+3.2 | 48.0+2.7 70.0%3.7
<5 % | £10% [<20% |<25 % [<35 % |<60%
GFQVT174Y175LPVQK140S15:GIIDLK; g7ELE B':K”OR'S323K324LS326ERL'QN'MK3353336 1
Kiso Kszo 25.3+1.5 62.3+x1.5 60.1+2.5 42.9+1.7
Kiso Saz3 20.6x1.4 58.0+3.0 64.9+2.2 47.8+1.6
Kigo K24 7B 22.0+1.0 57.1+1.6 63.1+2.5 48.9+1.8
Kiso Sazs 18.3+1.0 51.7+x1.4 66.7+1.9 52.4+1.5
Kigo Kass 7B 16.3+1.0 43.1+1.8 72.1+2.9 65.9+1.8
Kiso Sazs 19.1+0.8 41.1+1.8 68.8+3.1 67.4+1.6
Kisz Kszo 31.6x1.2 70.1+2.0 75.0+2.6 37.4+1.3
Kisz Saz3 28.3+1.0 65.8+2.3 79.4+2.4 42.1+1.1
Kisz Ksza 30.6+0.9 65.0+2.4 78.6+1.9 43.3+1.5
Kisz Sazs 28.6+0.5 60.6+2.3 81.1+2.0 47.2+1.1
Kisz Ksss 29.7+0.8 51.3+3.3 81.3+2.5 59.4+1.7
Kisz Sazs 33.0+0.7 47.8+2.7 77.0£2.9 61.5+1.6
Ti74 Ks20 7E 37.7£1.2 62.7+2.8 | 75.3+3.0 24.7+1.5
Yizs Kszo 35.3+1.3 61.7+3.5 71.9+2.4 27.0+1.7
Sis1 Kszo 22.4+15 65.7+1.4 62.0+1.6 44.2+1.9
Ti7a Ksza 36.9+0.6 57.3+x2.7 79.4+2.2 31.0+1.7
Yizs Ksza 34.2+0.7 55.4+2.4 75.1+2.9 33.0+1.7
Sis1 Ksza 19.3+1.0 60.6+1.5 64.7+2.5 50.3+2.0
Ti7a Ksss 35.8+1.0 44.6x2.7 84.7+2.9 47.6£1.7
Yizs Ksss 32.2+1.0 42.7+2.5 83.0+2.4 50.1+1.8
Sis1 Ksss 16.6x1.0 46.8+1.8 70.1+3.2 67.8+1.2
<5 % | £10% [<20% |<25 % [<35 % |<60%
S3esL LMALKg71 GFQVT174Y175LPVQK180S15: Gl 1
Ka71 Ti7a 34.5+2.7 36.7+2.2 74.3+1.4 50.3+2.2
Kar1 Yizs 30.9+2.6 35.2+2.5 71.8+1.4 51.8+2.4
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Supplemental Table S2c, p.4

Cross-linked peptides

Distances (A) measured in structure

False Discovery Rate (FDR) of cross

NFS1 NFS1 Figure | Monomer | Dimer Trimer | Tetramer ::eo;tides linked peptides
Kar1 Kiso 215+1.6 | 37.6+20 | 643+1.6 | 66.7+2.8
Kar1 Sia1 22.6+1.4 40.4+1.4 | 62.0+1.8 67.4+1.7
Saes Kiso 222+13 | 273+16 | 64129 | 76.6+2.7
<5 % | £10% |<20% |25 % |<35 % |<60%
HK5,CVL SaesLLMALK37; 1
Kis7 Sass 7C 27.1+2.0 23.7+2.6 | 66.0+2.6 59.5+2.9
Kis7 Ks71 7B 23.8+2.8 29.5+2.3 | 64.9+1.3 48.0£2.2
<5 % | £10% |<20% |25 % |<35 % |<60%
VLRPLYsMDVQATT,,PL RLIQNIMK335S33sLPDVVMNG 1
Y60 Kass NM NM NM NM
Tez Kass 26.9+1.0 52.5+2.6 58.3+1.3 70.3x1.4
<5 % | £10% |<20% (<25 % |<35 % [<60%
SaesLLMALK37; DVQATgTe/PL 1
Kz Tes NM NM NM NM
Kar1 Ter 14.3+1.3 38.4+2.3 | 46.3+2.2 59.0+2.5
<5 % | £10% |<20% |25 % |<35 % |<60%
DLAHS 404S405|RFGIGRF T4 T41sEE YDHK 3,0RISK 3,4, L SERLIQNIMK335SLP 1
Sao4 Kszo 32.6+0.8 50.241.7 | 48.5+2.6 42.8+2.1
Saos Kazo 29.5+0.8 53.5+1.9 50.9+1.7 41.9+1.4
Ta1a Kazo 7B 12.7+0.5 73.1+#1.3 | 50.8+2.2 58.8+2.3
Tais Kszo 12.4+0.5 75.7+1.3 50.3+2.0 62.4+2.2
S04 Ksoa 28.6+0.8 456+1.8 | 522425 48.2+42.1
Saos Ksza 25.8+0.8 485+1.4 | 54.442.2 47.5+1.4
Tara Ksoa 10.40.4 68.9+1.0 | 51.7+2.2 64.9+2.1
Tas Kaos 7B 10.0+0.3 71.6+0.9 | 51.0+1.7 66.6+1.3
S04 Ksas 21.4+1.4 34.6£2.3 | 66.5+1.7 64.61.9
Saos Kass 7B 19.7+1.4 37.542.3 68.2+1.4 64.2+1.2
Ta1a Kass 19.740.7 58.9+1.6 | 48.9+2.3 65.0+1.9
Tais Kass 20.3+0.5 62.241.8 | 46.3+2.4 63.8+1.7
<5 % | £10% |<20% (<25 % |<35 % [<60%
*SgoEAAME K425CIQHVK 3, RLRE 1
Sgo Kazs 46.6+1.4 69.3+1.5 | 41.9+2.2 41.242.7
Sgo Kiaz1 56.0+1.4 66.6+1.6 | 39.3+2.8 44.1+0.8
<5 % | £10% |<20% (<25 % |<35 % [<60%
IGVK,1,QPIAE DPK347HHY350PGCINLS 35,FAY 560 VE 1
Ka1z Kaaz 9.6+0.3 63.5+2.3 75.0+2.2 53.1+2.1
Ka1z Yas0 5.3+0.4 61.0+1.9 | 73.0£2.2 50.0+1.7
Kaiz Sas7 18.0£0.7 45.8+1.9 65.3+2.8 57.3x2.4
Ka1z Y360 26.7+0.6 39.442.4 | 64.2#3.1 63.5+1.4
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Supplemental Table S2d, p.1

. . Distances (A) measured in
Cross-linked peptides structure False Discovery Rate (FDR) of cross-
ISD11 ISD11 Figure ISD11-ISD11 # Of. linked peptides
peptides

Single digestion GluC <5 % | £10% |<20% (<25 % [<35 % |<60%
NRDMPRT;-C NK44NVK,;DPVE 7G 24.0+0.8 1 1
Double digestion GluC&AspN
ISD11 ISD11 <5 % | $10% |<20% |<25 % [<35 % [<60%
DKgoLIIE 1QT54LVNKsgAKgoR 3 2 1
Kao Tsaq 33.3+0.0
Kso Ksg 7G 27.6:0.0
Kao Keo 7G 27.2+0.0

<5 % | £10% |$20% (<25 % <35 % |<60%
NK4NVK,7 n-MAQVLSy;LY;sRAMLRE 2 1 1
Kas N-term 24.4+0.0
Kaa Sy 24.5+0.0
Kaa Yis 7G 21.3+0.0
Ka7 N-term 29.2+0.0
K7 Sy 29.5+0.0
Kaz Y3 7G 26.5+0.0

<5 % | £10% |$20% (<25 % <35 % |<60%
NK4NVK,7 1QT54LVNKsgAKgoR 1 1
K Tsa 11.440.0
Kaa Ksg 7G 13.7+0.0
Kaa Kso 17.20.0
Kaz Tsaq 11.2+0.0
K7 Ksg 15.50.0
Kaz Keo 7G 19.2+0.0
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Supplemental Table S2e, p.1

Cross-linked peptides

Distances (A) measured in structure

False Discovery Rate (FDR) of cross

EXN*2210 ISCU Figure | PXN*'*ISCU| FXN®*"*ISCU| FXN**"*1SCU # of | linked peptides
intra-dimer intra-trimer | inter-trimers |peptides
Single digestion GluC S5 % | £10% |<15% |25 % |<41 % |<60%
TosTosYosERLAE PK160K16:GE 6 2 1 3
Tos K160 321+1.2 23.9+15 448 +15
Tos Ko 326+1.4 247+1.4 452+1.8
Yos Kieo 30.8+1.6 235+1.4 47.8+1.7
Tos Kie1 9A 28.8+1.1 225+ 1.4 432+1.4
Tos Kie1 292+1.4 23.0+1.4 43.3+1.8
Yos Kie1 9A,B 27315 21.5+1.3 457 +1.7
<5 % | £10% |£15% |<25 % (<35 % |<60%
TosTosYosERLAE AEK 66K167 10 2 1 2 2 3
Tos Kies 30.1+2.2 142+15 348+1.6
Tos Kies 295+2.3 15.0+1.6 347+1.8
Yos Kies 9A,B 26.9+2.3 143+1.4 37.2+1.8
Tos Kie7 334+1.9 13.4+2.0 33.8+1.2
Toq Kie7 328+21 146+1.8 348+0.8
Yos Kie7 9B 30.3+2.1 14.4+2.0 37.5+2.0
<5 % | £10% |£15% |<25 % (<35 % |<60%
ET10,LDS;sLAE AEK 66K167 1 1
T102 Kies 9A 242+1.6 19.9+1.6 445+0.9
S10s Kies 278+1.8 229+1.7 44.4+0.8
T102 Kie7 9B 27.1+138 20.1+2.3 443+0.8
Si05 ST 30.3+1.8 22.6+2.3 43.2+0.9
Double digestion GluC&AspN <5 % | £10% |<20% |25 % (<35 % [<60%
DHYENPRNVGSLDKs,T55S56Ks7NV
KGALEVLFQGPGHMART T4 GLVGAPACG 5475586 1 1
T Kss 31+1.0 23.7+1.7 68.5+1.3
T Ks7 25.0+1.0 25.1+1.5 67.5+1.4
<5 % | £10% [<20% |25 % |<35 % [<60%
DWT 15, GK 1 sNWVY 1 5S,H :(E;PPVKBSLHCSHQMLAEDNKWA 1 1
Ti69 Kiss 32.1+1.9 29.3+1.9 30.0+1.6
Ki71 Kiss 32.6+1.2 25.8+1.4 26.9+0.7
Y175 Kiss 9A,C 22.5+1.5 37.6+1.4 23.2+2.5
Si76 Kiss 24.1+1.3 37.7£1.2 25.0+2.9
T169 K47 24.0£2.0 21.3£1.1 47.9+1.5
Kizt Kia7 9A,B 23.8+1.2 17.1+1.0 45.5+0.5
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Cross-linked peptides

Distances (A) measured in structure

EXN220 IscU Figure | FXN*"*-ISCU | FXN“*4SCU|FXN*#°.1SCU # of False D'scﬁxzzj i:t:ti(::sm of cross
intra-dimer intra-trimer inter-trimers |peptides
Y175 Kiaz 9A 18.2+0.5 27.6+1.2 41.9+2.0
Si76 Kia7 18.5+1.6 28.4+1.0 43.442.0
Kizg Si39 29.5+1.4 23.2+1.0 34.6+0.2
<5 % | £10% [<20% |<25 % |<35 % [<60%
DGVS,gLHE DAIK,,;AALA 1 1
Sim Kiaz 9A 18.8+0.5 25.3+1.1 40.8+1.8
<5 % | £10% [£20% |<25 % |<35 % [<60%
DWT 160GK17:NWVY 17551 76H DIAK ,7E 1 1
Ti6o Kiz7 26.2+1.3 27.0£1.0 35.2+41.7
Kizg Kiz7 24.9+1.3 25.00.9 32.0+1.1
Y175 Kia7 9A 18.4+0.8 34.5+0.5 31.2+1.8
Si76 Kiz7 21.3+0.7 30.80.6 32.242.0
<5 % | £10% [£20% |<25 % |<35 % [<60%
TogTesYesE AEK 66K167 1 1
Tos Kies 30.1+2.2 142+15 348+1.6
Toy Kies 29.5+2.3 15.0+1.6 347+1.8
Yos Kies 9AB 26.9+2.3 143+1.4 37.2+18
Tos Kiez 33.4+1.9 13.4+2.0 338+1.2
Toy Kiez 32821 146+1.8 34.8+0.8
Yos Kiez 9B 30.3+2.1 14.4+2.0 375+2.0
<5 % | £10% [£20% |<25 % |<35 % [<60%
LTK19oALK g5 TK 1971 ALT1191K121NT 153 1 1
K192 Tiio 18.9+0.8 39.620.8 27.0+0.7
K192 Kio1 9A 13.9+0.8 41.9+1.0 21.0+0.8
K192 Tios 9C 8.8+0.7 45.6+1.0 18.7+1.1
Kigs Tiio 23.0+0.7 43.1+0.8 27.3x0.8
Kigs Kio1 9A,.C 18.2+0.6 45.0+1.0 21.6+0.9
Kigs Tiz3 13.440.5 48.7+1.0 20.3+1.3
Kig7 Tiio 20.2+1.0 38.1+1.1 33.7+0.8
K197 K11 9A 17.1+0.7 39.6+1.0 27.9+0.9
Kig7 Tiz3 13.40.6 43.4+1.0 26.1+1.2
Tig1 Kiz1 14.60.6 39.3+1.0 24.2+1.0
Tig7 Kiz1 18.90.7 43.2+0.9 25.3+1.0
LOW SCORE PEPTIDES <5 % | £10% [£20% |<25 % |<35 % [<60%
DYDVSFGSGVLTVK 3L GG EZ?&%\?NVGTGLVGAPACGD\/M 1 1
Kiss Kss 54.9+1.9 63.0+1.4 50.8+3.2
Kiss Ks7 50.2+1.8 55.1+1.7 42.5+3.6
Kiss K7s 9C 42.1+1.8 53.0+1.8 30.1£1.5
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Cross-linked peptides

Distances (A) measured in structure

False Discovery Rate (FDR) of cross

FXN*2210 ISCU Figure | FXN"*"*ISCU| FXN®*.1sCU | FXN™*"1SCU # of linked peptides
intra-dimer intra-trimer inter-trimers |peptides
<5 % | £10% [£20% |<25 % |<35 % [<60%
DVSFGSGVLTVK,35LGG AEK 66K 167-C 3
Kiss Kies 32.9+1.3 38.3+2.0 20.5+0.8
Kiss Kiez 9C 33.0+1.3 39.0+1.6 22.8+2.7
<5 % | £10% [£20% |<25 % |<35 % [<60%
DVSFGSGVLTVK,35LGG PK60K161GE 1
Kiss Kieo 43.7+1.6 40.1+1.5 32.0+2.3
Kiss Kie1 9C 41.1+15 38.5+1.4 30.7+2.7
<5 % | £10% [<20% |<25 % |<35 % [<40%
DATCTPRRASSNQRGLNQIWNVKeoK70Q | e
SVYLMNLRKg,SGTLGHPGSL 1667167 2
Tao Kies 21.8+2.9 29.7+1.6 51.7+2.1
Ts1 Kies 21.7+3.5 33.0+2.3 48.8+2.8
Sse Kies 22.7+2.4 34.642.2 53.2+3.3
S, K1eo 19.5+2.2 31.7+2.2 53.0+£3.5
Keo Kieo 9A 23.8+0.9 28.7+1.5 65.6+0.9
K7o K1eo 25.9+1.0 28.6+1.8 68.9+0.9
Sz Kies 25.3+1.0 25.5+1.8 67.620.4
Keo Kies 9B 26.1+1.9 19.1+2.7 56.5+1.0
Ss1 Kies 25.442.2 16.6+2.7 53.8+0.4
Te3 Kies 21.0+2.4 11.4+2.6 52.3+2.1
Tao Kie7 9A 19.1+2.1 31.4+1.1 51.3+2.0
Ts1 Kie7 18.5+3.0 35.0+1.7 47.9+2.6
Sss Kie7 19.4+2.4 36.4+1.2 51.8+3.2
Ss7 Kie7 9A 16.3+2.4 33.5+1.3 51.6+3.5
Keo K17 22.8+1.3 28.6+1.6 63.8+1.2
K70 Kie7 9A 25.2+1.4 28.9+1.4 67.4+1.2
Sz Kie7 25.2+1.0 25.0+2.2 65.8+0.9
Keo Kie7 27.4+1.2 16.6+2.7 55.5+1.3
Ss1 Kie7 27.1+1.7 14.0+2.7 52.7+1.0
Tes Kie7 23.1+2.3 9.242.2 51.1+1.5
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Cross-linked peptides Distances (A) measured in structure False Discovery Rate (FDR) of cross-linked
FXN*2210 NFS1 Figure | 2-fold #1 | 2-fold #2 | 2-fold #3 | 3-fold | 4-fold | C-term ’;:;ﬁ dos peptides
Single digestion GluC 5% |<10% [<20% [<25% ([<35% [<60%
*ET10,LDS;0sLAE IGVK,1,QPIAE 3 1 2
Ti02 Ka1z 422+15 | 67.2+1.6 | 67.5+0.7 [52.1+2.8|60.3+2.1|57.9+15
Sios Ka1o 9D 39.3+11 | 709+1.7 | 68.7+0.8 [49.1+3.3(56.2+2.1|60.4+1.4
5% |<10% [<20% ([<25% |[<35% |<60%
ToaToaYosERLAE K425CIQHVK 13, RLREMS 45,PLWE 2 2
Tog Kazs 9D 47.1+18 | 542+20 | 76.2+12 [446+25|87.0+1.9/30.1+0.9
Tos Kazs 47.4+17 | 552+19 | 744+12 [46.1+£25(84.3+1.9/34.0+0.9
Yos Kazs 458+1.7 | 544+22 | 71.8+1.4 [491+22|820+1.7|359+0.8
Tos Kaz 55.7+15 | 56.7+24 | 754+1.2 |46.8+3.0(95.6+1.8/32.6+0.9
Tos Kaa1 55.8+1.5 | 59.9+2.8 | 740+1.1 |49.9+22(92.8+1.9(365+1.0
Yos Kaz1 543+1.8 | 58.2+2.6 | 71.6+1.5 |52.9+2.0(90.5+1.6[38.6+1.0
5% |<10% [<20% ([<25% [<35% |<60%
e : :
Kiig Ki3s 9D,F 21.3+1.2 | 851+1.0 | 652+1.2 |33.6+4.6(36.9+25(78.8+0.9
Kiig Kias 354+12 | 987+13 | 76.0+1.0 [41.9+55(48.3+2.0(91.0+1.1
Kiie Kiaz 332+1.7 | 96.9+1.2 | 724+1.1 [409+55|47.7+2.2|87.4+1.1
Kiie Tis1 275+13 | 882+1.2 | 64610 [427+55|43.4+21|78.0+£1.0
Kiie Tis2 27.9+1.2 | 868+13 | 62910 [449+55|43.8+2.1|758+1.0
Kiie Tisa 259+1.2 | 829+14 | 58111 [46.0+4.9|428+2.4|704+1.0
Kiie Kisz 9D 210+14 | 81114 | 52.7+0.9 |39.4+5.0(41.4+3.3|66.1+0.9
Kiig Sie2 21.1+1.8 | 852+1.4 | 580+1.3 |331+£45(41.8+23[721+1.1
Kiig Sies 254+19 | 90.1+15 | 59.6+1.4 [351+3.7(46.2+2.1|750+1.1
Yiig Kiss 195+1.0 | 825+1.2 | 61.3+1.1 |356+4.8(38.2+2.8(83.1£0.7
Y11g Kiss 33.6+09 | 96.0+15 | 722+0.9 [435+54|49.9+25|954+0.7
Y11g Kiaz 307+1.1 | 944+13 | 68.7+10 [427+53|49.2+25|91.8+0.7
Y11g Kisz 16.8+17 | 79415 | 485+09 |423+5.0(41.2+3.4|70.4+0.6
Tug Kize 21.9+1.1 | 80.6+13 | 59.8+12 [37.8+45|39.3+25|83.3+1.4
Tug Kiss 36.1+13 | 941+16 | 71.2+10 [46.4+51|515+21|958+1.6
Tug Kiaz 334+15 | 925+14 | 67.6+0.9 [454+4.9|505+2.0[923+15
Tug Kisz 184+13 | 77615 | 47.2+£09 |435+4.7(41.2+32|71.0+14
5% |<10% [<20% ([<25% |[<35% |<60%
LTK;6pALK 105 TK167LDLSSLAYSGK05DA  [SesEAAME 1 1
K1 See 33.7+16 | 31.9+26 | 524+20 [554+1.4(157+35(65.6+1.4
Kios See 342+20 | 36.0+26 | 55.2+2.2 [54.7+1.8[13.9+4.1(70.3+1.4
Kio7 Seg 28.7+23 | 389+27 | 60.3+1.9 [51.4+28(158+3.0(67.0+1.9
Kaos Seo 9D 209+1.4 | 41.7+1.8 | 67.2+1.8 |49.7+3.0/255+1.9(54.9+1.3
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Cross-linked peptides Distances (A) measured in structure False Discovery Rate (FDR) of cross-linked
FXN*2210 NFS1 Figure | 2-fold #1 | 2-fold #2 | 2-fold #3 | 3-fold | 4-fold | C-term ﬁ:;tides peptides
5% | $10% [s20% (<25 % [<35% |<60%
LTK;6pALK 105 TK17LDLSSLAYSGK05DA GESsesLLMALKs7:DVALS7S377GS370ACT a0 1 1
SSESASSBSLE
Ky Saes 27.9+23 | 69.5+2.0 | 29.9+2.9 |70.2+4.9|64.8+1.4/59.3+0.9
Kies Saes 27.3+25 | 739+19 | 27.6+2.3 |71.4+5.0(62.0+1.8|60.7 +0.8
Kie7 Saes 27.6+27 | 71.8+22 | 32.1+2.0 |65.1+4.7|66.4+2.1|54.1+0.9
Kaos Saes 342+22 | 624+1.7 | 443+2.8 |522+4.3|78.6+1.9|40.6+0.7
K12 Kar 9D 226+21 | 595+2.3 | 304+11 [67.1+3.2[54.4+1.1(558+1.8
Kio5 Kar 9D,14F | 22.3+25 | 63.8+2.2 | 292+11 [681+3.2(51.5+1.4[57.9+1.9
Kig7 Kar 9D 208+26 | 621+2.7 | 348+14 [62.0+29(56.2+1.7(51.7+1.9
Kaos Kar 241+15 | 536+23 | 47.1+19 [50.3+3.0(689+15[37.2+2.1
Ky Sa76 148+22 | 587+1.9 | 28.6+17 [549+32[50.7+25[61.0+1.4
Kies Sa76 124+25 | 634+1.9 | 29.6+23 [556+3.2(47.9+2.8(63.7+1.6
Kie7 Sa76 11.1+28 | 628+2.0 | 344+25 [494+28[51.3+3.1(57.9+15
Kaos Sa76 206+18 | 56.6+1.6 | 43.7+19 [386+24[625+25[434+17
Ky Sa77 16.3+23 | 61.9+2.0 | 284+25 [54.4+38(536+25[633+2.2
Kies Sa77 13.7+22 | 66.6+2.0 | 284+16 [55.0+3.9(50.8+2.7(659+2.4
Kie7 Sa77 13.8+22 | 66.1+2.1 | 33.7+33 [487+35[539+3.0(60.0+2.2
Kaos Sa77 23.7+20 | 59.8+1.7 | 426+1.6 |37.6+2.7|64.8+1.6|456+2.8
K12 Sa70 17.3+2.0 | 66.2+2.0 | 285+16 [529+3.1[57.4+1.9(656+1.6
Kios Sa70 14F 144+18 | 709+2.0 | 292+21 [535+3.4[545+2.3(68.0+1.7
Kie7 Sa70 165+16 | 70.6+2.1 | 33.2+26 [47.1+3.1[57.4+24(62.1+16
Kaos Sa70 28.1+20 | 642+20 | 409+15 |354+2.2|67.7+1.8{48.0+1.8
Ky Taso 13.3+19 | 652+25 | 241+15 [480+3.1(57.8+2.3(62.3+0.6
Kios Taso 102427 | 701+2.4 | 258+14 [49.0+3.2(55.4+2.4(64.7+05
Kie7 Tas 9D 145+21 | 69.7+2.4 | 289+11 [426+2.8[582+3.1(59.0+0.7
Kaos Tas 28.2+34 | 63.1+29 | 358+1.7 |30.2+2.6(67.9+2.8|451+1.3
Ky Sags 144+23 | 658+2.1 | 25.6+12 [423+3.2(57.1+2.0(64.420.3
Kies Sags 14F 102+22 | 70.7+2.0 | 28.3+17 [46.2+3.3(54.8+2.2(67.0£05
Kie7 Sags 147+22 | 70.6+2.2 | 30.9+2.0 [39.7+3.0[(57.3+2.7(61.3+0.8
Kaos Sags 292+31 | 645+26 | 36.2+1.3 |27.5+2.6(|66.4+2.4|47.7+1.6
K12 Sags 9D 19.9+29 | 70.3+25 | 27.9+22 [45.0+3.0[(61.7+1.9(69.421.7
Kio5 Sags 9D 150+18 | 76.2+25 | 30.7+26 [458+3.3[503+1.9(71.8+1.8
Kie7 Sags 19.8+19 | 76.3+2.4 | 323226 [39.2+3.2[61.2+2.4(66.2+1.6
Kaos Sags 9F 34.0+18 | 704+29 | 36.1+25 |26.4+2.1(69.8+2.1|52.8+1.9
Double digestion GluC&AspN
FXN NFS1 5% |<10% [s20% ([<25% |[<35% |<60%
DWT 156GKy7sNWVY75S;76H S3esLLMALK37, 2 2
K71 Saes 44.7+2.0 | 54.1+2.3 | 55.0+3.3 | 49.8+3.5 | 85.2+1.9 | 40.0+1.3
K7 Kar 35.1+1.4 | 462429 | 55623 | 485+2.1 | 75.9+1.9 | 32.9+0.9
Tiso Kar 37.7+2.4 | 43.9+2.1 | 55328 | 52.6+2.4 | 76.0+1.4 | 37.5¢2.3
Yirs Kar 31.1#1.0 | 44.8+2.0 | 46.0+2.4 | 59.9+2.6 | 69.8+1.2 | 44.7+2.3
Si76 Kar 33.2¢1.2 | 417421 | 47.0+24 | 615+25 | 72.6+1.4 | 45.1+1.7
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Cross-linked peptides Distances (A) measured in structure False Discovery Rate (FDR) of cross-linked
FXN*2210 NFS1 Figure | 2-fold #1 | 2-fold #2 | 2-fold #3 | 3-fold | 4-fold | C-term ﬁ:;tides peptides
<5% |<10% [S20% |<25% |<35% [<60%
VLFQGPGHMART DI MEY 317DHK320R1S 325K 324L SE 2 2
Tas Kazo 9D 53.4+1.0 14.0+41.6 | 57.9+41.8 |101.3+1.3| 79.0+1.9 | 56.9+2.3
Tas Kaza 49.3+1.1 16.4+1.8 | 57.4+2.0 |100.5+1.3| 83.4+1.9 | 57.2+2.2
<5% |<10% [S20% |<25% |<35% [<60%
DLGT142Y143VINK;147QT149PNK35,QIWL
S1575166PS150816:8PK16iR Y165 Ssest LMALKan 1ot
Kia7 Saes 50.7+1.8 64.7+1.9 | 54.5+35 | 58.3+2.3 | 72.6+1.6 | 54.3+1.2
Kia7 Kzt 435+1.6 | 56.6+1.5 | 51.842.0 | 55.6+1.9 | 63.5+1.6 | 48.8+1.3
Kisp Saes 52.3+1.9 | 585+2.0 | 56.5+2.7 | 55.5+1.7 | 79.8+1.8 | 51.7+1.8
Kisp Kzt 447413 | 515+1.6 | 558+1.8 | 54.4+1.8 | 71.2+1.8 | 45.2+1.7
Kigs Saes 41.8+41.7 | 584+1.9 | 444431 | 66.9+2.9 | 74.2+1.3 | 58.0+1.6
Kiea Kan 34.0+0.9 49.4+1.7 43.1+1.9 | 63.5+2.5 | 64.7+1.1 | 50.7+1.3
Tise Kzt 37.1+1.8 62.242.0 | 37.0425 | 67.3+2.3 | 51.3+1.6 | 61.2+2.6
s Kzt 34.4+41.2 | 59.9+1.9 | 383+1.4 | 63.5+1.9 | 54.2+1.2 | 57.7+2.6
Tiao Kzt 47.6+1.3 | 545+1.3 | 56.8+2.0 | 56.2+2.1 | 69.2+1.9 | 49.1+1.8
Sis7 Kzt 36.241.9 | 552+1.8 | 40.8+2.0 | 64.9+25 | 58.9+1.2 | 55.7+2.2
Siss Kzt 32.9+41.9 | 548+1.7 | 37.5+1.9 | 65.1+1.7 [ 57.8+1.3 | 54.9+1.2
Sie0 Kzt 30.1#1.7 | 53.9+2.1 | 32.0+1.2 | 71.0+2.0 | 57.3+1.6 | 58.7+2.3
Si61 Kan 30.7+1.4 51.1+2.0 35.4+1.8 | 68.7+2.3 | 60.6+1.4 | 56.8+2.4
Y166 Kzt 36.0+1.5 | 47.8+1.6 | 48.0+1.6 | 58.3+2.3 | 68.3+1.0 | 45.9+1.8
<5% |<10% [S20% |S25% |<35% [<60%
ToaTosYosE DYTVEK,,5CIQHVK 5,RLRE 1 1
Tos Kazs 9D 471418 | 542+20 | 76.2+1.2 [446+25(87.0+1.9/30.1+0.9
Tos Kazs 474417 | 552+19 | 744+12 [46.1+25(84.3+1.9(34.0+0.9
Yos Kazs 458+17 | 544+22 | 71.8+1.4 [49.1+2.2(82.0+1.7(359+0.8
Tos Kaa1 557+15 | 56.7+24 | 75.4+1.2 [46.8+3.0(95.6+1.8/32.6+0.9
Tos Kaa1 55.8+15 | 59.9+28 | 74.0+1.1 [49.9+2.2(92.8+1.9(36.5+1.0
Yos Kaa1 543+18 | 582+26 | 71.6+15 [52.9+2.0(90.5+1.6(/38.6+1.0
<5% |<10% [S20% |S25% |<35% [<60%
ToaToaYosERLAE SaesLLMALKg7; 1 1
Tos Kar 9D 453+1.9 | 53.9+2.1 67.8+1.6 | 34.8+2.1 | 28.4+0.8 | 24.6+1.5
Tos Kzt 451+1.7 | 54.6+1.9 66.1+1.5 | 36.5+2.3 | 31.0+0.3 | 27.5+0.6
Yos Kzt 43.9+1.7 | 535+1.9 63.4+1.8 | 40.8+3.1 | 33.8+1.1 | 30.5+0.9
LOW SCORE PEPTIDES 5% |<10% [|<20% ([<25% |<35% |<60%
DATCTPRRASSNQRGLNQIWNVK goK
SVYLMNLRKBOSG$LGHP(?SL e MSazPLWE 1 1
Koo Suar 9D 295+0.8 | 43111 57.8+2.0 | 71.5+1.6 | 43.9+2.1 | 41.6+0.7
Ko Suz 32.7+0.9 | 402+1.1 61.5:2.0 | 70.1+1.4 | 41.9+2.2 | 41.3£1.2
Kgo Suar 9D 42.7+1.4 57.9+2.9 53.4+15 | 56.1+2.7 | 28.7+1.9 | 23.4£1.3
<5% | <10% [<20% ([<25% [<45% |<60%
DYDVSFGSGVLTVK;35L GG HK,57CVLDSCRSLE 3 1 2
Kias Kis7 9D 30.3+1.7 70.6+1.6 | 45.6+2.6 | 52.2+2.1 | 45.8+1.6 | 71.1£1.1
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Cross-linked peptides

Distances (A) measured in structure

False Discovery Rate (FDR) of cross

ISCU NFS1 Figure | 2-fold #1 | 2-fold #2 | 2-fold #3 | 3-fold | 4-fold | C-term :::;tides linked peptides
Single digestion GluC <5 % | $10% [<20% |<25 % (<35 % [<60%
*K166K167 ”FT1248125GAT128E 3
K16 Ti24 39.1+21 | 381422 | 37.9+27 [51.1+2.0| 60.2+1.7 [53.5+1.9
K16 Si2s 355+21 | 356+22 | 37.4+27 [51.1+1.8| 60.6+1.7 [50.1+1.9
K16 Tizs 389+12 | 422+2.0 | 350+25 [50.3+2.2| 685+1.9 [55.8+2.2
Kie7 Ti24 40.4+2.4 | 37.3+15 | 36.6+2.9 |53.8+1.6| 60.9+1.5|56.6+1.6
Kie7 Si2s 359+16 | 344+13 | 348+18 [53.6+1.0/ 60.9+1.6[53.3+16
Kie7 Tizs 9E 39.3+15 | 40.6+1.8 | 32.2+20 [526+1.4| 69.0+1.6 [58.5+1.8
<5 % | 10% |<20% (<25 % [<35 % |<60%
PKyooKusiGE :\/AI;L‘;ZS'[‘\;Z\;\E/EKAZSCIQHVK431RLRE 1
Kigo Y1 9E 280+10 | 23.1+16 | 66.8+1.2 [76.2+1.0| 859+1.5 [324+1.2
Kigo Taz 30.7+13 | 252+1.2 | 641+1.1 [43.7+0.9|87.0+1.1 [353+1.2
Kigo Kazs 9E 203+12 | 259+1.2 | 63.3+1.3 [725+1.0| 90.2+1.0 [35.3+1.0
Kigo Kaz: 33.7+23 | 33.7+15 | 642+1.9 [72.7+1.6| 99.6+0.7 [40.9+0.7
Kigo Sya7 36.4+26 | 392+18 | 61.1+2.1 [68.5+1.8/105.6+1.6(45.5+0.9
Kier Y1 20.7+13 | 265+1.4 | 66.9+1.1 [73.7+1.0| 845+15 325+ 1.6
Kie1 Taz 320+12 | 28.7+1.3 | 643+0.9 [71.4+1.0| 854+1.1 [35.1+1.6
Kie1 Kazs 309+11 | 293+1.4 | 634+1.1 [70.3+1.0| 88.6+0.9 |350+1.4
Kie1 Kaz: 359+21 | 362+1.6 | 644+1.6 [70.8+1.6| 97.9+0.8 [40.6+ 1.0
Kier Sya7 386+25 | 40.8+1.7 | 61.2+1.8 [66.8+1.7|103.7+1.5(445+1.2
<5 % | $10% [<20% [<25 % |<35 % [<60%
WVK;,0GK1, TVEE PSag0Y300VLRAIGT39,DE 1 1
Kizo Sago 20.7+15 | 66.5+1.9 | 31.7+2.6 [41.6+1.6| 764+25 [61.6+1.1
Kizo Y00 302+14 | 67.1+21 | 355+3.5 [435+1.0| 75.9+2.6 [63.7+1.0
Kiio T3o7 284+09 | 66.4+1.4 | 355+2.7 |50.4+2.2| 81.7+2.4 [585+0.9
Kiz Sago 328+12 | 653+21 | 364+29 [38.8+1.6|759+2.6 [56.9+1.1
Kiz Y300 337+16 | 66.2+21 | 40.3+3.7 [41.0+1.0| 75.6+2.3 [59.1+1.0
Kiz Tao7 332+12 | 653+1.6 | 40.1+2.4 [47.4+2.0| 81.8+2.3 [54.3+0.8
<5 % | $10% [<20% [<25 % |<35 % [<60%
gl':/l'I'Ll;gIIEKlglNTlggDIAK127ELCLPPVK135LHC PS o5 aocVLRAIGTso7DE 1
Kia Sago 31.8+1.0 | 589+2.0 [ 29.1+15 |50.7+2.1| 73.3+2.4 |65.4+1.0
Kia Y90 345+16 | 59.8+2.4 | 32.9+16 |53.1+1.7| 73.4+2.4 |67.8+1.1
Kia Tagr 328+13 | 60.9+15 | 342+12 |59.4+2.4| 78.3+2.0 |64.6+0.7
Kia7 Sage 233+1.1 | 686+1.9 [ 30.5+15 |49.9+3.0| 645+2.4 |68.4+1.1
Kia7 Y90 9E 256+1.0 | 69.4+24 | 344+17 |51.9+2.8| 64.4+2.4 |71.1+1.0
Kia7 Tagr 26.7+1.0 | 708+1.6 | 33.3+16 |59.3+3.4| 69.4+2.0 |67.2+1.2
Kiss Sage 14F 254+26 | 640+1.4 | 234+1.7 |61.7+2.0| 67.6+2.3|785+1.4
Kiss Y90 14F 282+23 | 641+1.7 | 26.1+1.4 |63.1+2.4|689+15|81.1+13
Kiss Tagr 272+31 | 67.4+13 | 258+20 |71.0+2.3| 721+15|77.7+1.3
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Supplemental Table S2g, p.2

Cross-linked peptides . Distances (A) measured in structure — False Discovery Rate (FDR) of cross
ISCU NFS1 Figure | 2-fold #1 | 2-fold #2 | 2-fold #3 | 3-fold | 4-fold | C-term peptides linked peptides
<5 % | £10% |<20% (<25 % [<35 % |<60%
DAIK14,7AALADY 53K ;54LK;5cQE MS,5,PLWE 1
Kia7 Syz7 245+20 | 529+0.9 | 46.1+1.8 |753+2.4|932+0.6 |47.7+0.8
Kiss Syz7 305+17 | 439210 | 54.8+1.7 |70.2+1.9/102.9+0.6|43.1+0.6
Kise Syz7 298+1.3 | 413208 | 57.3+1.9 |71.2+1.8|107.520.5|43.7+0.7
<5 % | £10% [<20% [<25 % [<35 % [<60%
PK160K161GE AEK 66K 167 SeEAAME 1 3
Kiso Seg 434+11 | 331+10 | 634+24 |723+22| 47.1+25(40.1+0.7
Kie1 See 405+1.3 | 32.9+07 | 629+2.4 |69.1+2.0( 44.9+2.6 [384+1.0
Kige Seo 382+22 | 269+1.8 | 55.9+39 |66.5+3.2| 37.5+2.7 |451+1.7
Kig7 Seo 9E 40.7+1.8 | 251+08 | 54.7+32 |69.1+29|37.8+2.4 [47.8+19
<5 % | <10% [<20% [<25 % [<35 % [<60%
PK160K16:GE Y317DHK320R1S353K324L SE 1
Kigo Y317 416210 [ 381.1+11 | 731+1.1 |83.6+1.0[728+2.3(39.8+1.2
Kigo Kazo 9E 427+11 | 32.8+12 | 71.3+0.8 |81.9+0.7| 77.4+2.0 [423+1.4
Kigo Sao3 416+14 | 322+13 | 67.6+0.7 |78.2+0.8[ 80.6+1.6 [425+1.6
Kigo Kaza 9E 408+1.2 [ 31.9+12 | 702+0.6 |80.7+0.7| 824+1.8 [41.9+1.4
Kieo Sa26 385+14 | 301+13 | 64.9+0.6 [754+0.7| 83.1+15 [40.8+15
Kie1 Ya17 413212 | 342+13 | 736+1.0 |81.1+0.8| 71.7+2.4 [403+15
Ky Kazo 427+12 | 35.9+1.3 | 71.9+0.7 |79.6+05(| 76.2+2.1 [425+1.8
Kie1 Sazs 418+15 | 355+1.4 | 683+0.8 |75.9+06( 79.2+1.7 [42.4+2.1
Ky Kaza 413213 | 354+13 | 70.8+0.7 |78.4+0.6[81.1+1.8 [421+18
Kie1 Sa26 389+15 | 335+1.6 | 65.6+0.7 [73.1+0.6| 81.6+1.5 [40.5+2.0
<5 % | £10% |<20% (<25 % [<35 % |<60%
WVK;0GK11, TVEE VDY 451 T2 VE 1 3
Ki1o Y1 13.4+13 | 41.3+10 | 548210 [722+1.6|69.4+1.1(39.6+1.2
Ki1o Taz 9E 13.2+1.1 | 442+11 | 524+09 [69.3+£1.7|70.2+1.0 [420+1.1
Ki1 Y1 9E 175+21 | 41.1+12 | 581+1.0 [682+1.8|71.0+13 (367215
Ki1 Taz 18.0+16 | 440+12 | 55820.7 [65.4+1.9| 71.6+0.9 (389213
<5 % | £10% |<20% (<25 % [<35 % |<60%
*DAIK;47AALADY 155K 54LK156QE 1IFT124S125GAT 1 56E 1
Kia7 Tios 381+16 | 408+1.1 | 37.7+25 |52.6+0.9| 59.5+2.6 |61.0+0.7
Kia7 Sio5 340+12 | 384+11 | 356+19 |52.7+1.3|589+2.2|57.6+0.6
Kia7 Tios 9E 357+05 | 443212 | 31.4+19 |51.3+0.9| 67.5+2.6 |62.1+0.6
Kiss Tios 440212 | 42.6+12 | 443+19 |53.9+0.9( 66.6+2.5 [54.9+0.7
Kiss Si25 405+1.3 | 39.7+12 | 43.8+1.9 |53.5+0.8| 67.0£2.6 [51.5+0.7
Kiss Tiog 428+0.6 | 440+09 | 39.8+2.0 |50.8+1.0[ 75.0+2.5 [55.8+0.7
Kise Tios 481212 | 43.7+11 | 47.0+26 |57.4+1.3| 70.7+2.3 [56.1+£0.7
Kise Sio5 447+13 | 40.9+1.3 | 458+1.8 |57.0+0.9| 70.6+ 1.8 [52.9+0.7
Kise Tiog 465+0.5 | 443+08 | 41.2+22 |53.7+15(| 786+ 1.8 [57.0+05
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Supplemental Table S2g, p.3

Cross-linked peptides

Distances (A) measured in structure

False Discovery Rate (FDR) of cross

ISCU NFS1 Figure | 2-fold #1 | 2-fold #2 | 2-fold #3 | 3-fold 4-fold | C-term :::;tides linked peptides
<5 % | £10% |<20% (<25 % [<35 % |<60%
ALTIK;5,NTDIAK; /ELCLPPVK;35sLHCSML |VDY 45, T42,VE 1
Kio1 Yo 9E 26.6 +0.7 415+14 | 489+1.2 |76.8+1.9| 64.7+1.3 [47.0+1.2
K121 Taz 26.4+0.8 43.4+14 | 46.8+1.0 |753+2.1| 65.8+0.9 (49.3+1.1
K127 Yo 9E 27.8+1.0 50.6 +1.7 445+0.9 |76.6+2.0( 56.4+1.0 (52.1+1.2
K127 Taz2 26.6+1.1 528+1.7 428+0.6 |72.6+1.6( 57.2+0.7 (54.1+1.0
Kizs Yo 335+15 50.1+1.6 352+14 |87.5+18|54.0+1.2 |60.3+1.3
Kiss Tazz 319+18 51.7+1.7 332+1.7 |852+22|556+1.2 |62.7+1.1
<5 % | $10% |$20% |<25 % |<35 % [<60%
Kie6K167 PS359Y390VLRAIGT39,DE 1
Kies Sagg 422+13 499+2.6 335+28 |50.5+2.7( 824+1.6 |60.0+2.7
Kies Y300 443+1.2 50.7+2.8 36.7+29 |52.8+26( 83.5+2.4 |61.6+2.7
Kies Tag7 423+1.3 51.8+2.6 40.8+1.6 |58.1+1.7| 88.7+2.1 (569.6+2.4
Kie7 Sagg 41.6+2.6 49.7+2.7 30.1+26 |52.6+16( 83.6+2.5 |62.9+2.0
Kie7 Y300 9E 435+2.0 50.7 £ 3.0 326+25 |55.3+16(83.4+1.9 |65.0+2.2
Kie7 Tag7 40.4+1.3 50.7+21 375+15 |60.3+0.7( 88.3+1.4|622+1.5
Double digestion GluC&AspN <5 % | $10% |$20% |<25 % |<35 % [<60%
LEPSumRAGT 2 .
Kia7 SIS 24.3+1.1 40.2+1.9 30.7+£0.6 56.2+1.8 | 72.8+2.4 | 52.9+1.0
Kiaz Sar7 26.4£1.5 44.1+1.6 29.2+1.5 55.2+1.7 | 77.1#1.5 | 55.7+1.4
Kiaz Sazg 30.3£1.4 48.5+2.1 25.9+1.0 52.3+1.3 | 79.1+2.4 | 59.4+0.9
Kiaz Tag2 28.8£1.4 48.0£1.5 21.1£1.6 46.4+2.0 | 79.9£2.6 | 57.3+0.6
Kia7 Sags 9E 31.6£1.6 49.4+1.6 19.7+1.6 45.1+1.6 | 78.9+2.3 | 59.7+0.8
Kia7 Sags 14F 37.2£1.3 55.1+1.6 17.6x1.7 42.9+1.9 | 82.4+1.5 | 65.5+1.0
Kia7 Sago 36.2+0.9 53.7£1.8 26.5£1.7 51.2+1.0 | 81.4+2.0 | 65.3%+1.2
Kia7 Y300 38.4+1.1 54.7£1.8 28.5£0.9 53.6+0.8 | 82.8+1.3 | 67.3+1.3
<5 % | 10% |<20% (<25 % [<35 % |<60%
ALT119lK121NT 123 DLK,50S4511K453WT 455QH-C 1 1
Tiig Kaso 27.6£1.8 49.5+2.2 37.2£1.6 61.5+2.6 | 88.4+2.4 | 32.9+2.3
Kia1 Kiso 9E 24.9+2.4 55.7£2.2 32.0£1.5 66.4+2.2 | 80.5+2.8 | 37.7+2.4
T Kaso 26.8+2.2 59.9+2.4 27.6£1.7 68.8+2.1 | 77.2+2.6 | 37.8+2.1
Tiig Kisz 24.8+£2.7 48.0+2.8 31.5+2.1 55.3+2.4 | 81.3+2.8 | 33.0+1.9
Kiz1 Kyss 9E 20.5+2.9 53.7£2.8 26.7£2.1 61.0+2.4 | 76.7+2.4 | 36.6+2.2
Tios Kisz 21.5£2.8 57.2£2.7 21.9+2.1 64.3+2.9 | 73.4+2.8 | 36.8+2.3
Kiz1 Sus1 23.5+2.0 54.5+2.1 30.1£1.2 64.0+1.4 | 79.2+2.7 | 35.9+2.5
Kia1 Tass 19.2+3.2 51.9+2.3 22.3£1.8 61.6x2.5 | 74.7+2.4 | 41.5+2.8
<5 % | 10% |<20% (<25 % [<35 % |<60%
*PK160K16:GE RLIQNIMK335S336LP 2
Kiso Ksss 42.8+2.1 38.4+1.9 66.9+1.1 77.0£1.2 | 97.1+1.5 | 47.4%1.5
Kieo Sz 40.0+2.3 36.3+2.1 66.8+1.0 76.6x1.1 | 97.2+1.7 | 44.9+1.5
K1 Ksss 44.3+2.0 41.6+1.9 67.9+1.1 75.2+¥1.3 | 95.6+1.5 | 47.3¥1.9
Kie1 Sazs 41.6+£2.3 39.5+2.1 67.6+1.0 74.7¥1.3 | 95.6+1.7 | 44.8+1.9
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Supplemental Table S2g, p.4

Cross-linked peptides Distances (A) measured in structure — False Discovery Rate (FDR) of cross
ISCU NFS1 Figure | 2-fold #1 | 2-fold #2 | 2-fold #3 | 3-fold | 4-fold | C-term peptides linked peptides
<5 % | £10% |<20% (<25 % [<35 % |<60%
DAIK;,7AALA DLK450S451!Ka53W T 455QH-C 1 1
K7 Kaso 9E 21.8£2.4 50.6+2.4 40.0+2.1 | 67.1+1.7 | 89.9+3.3 | 40.1+2.9
Kia7 Kass 9E 20.9+2.6 50.5+2.9 341425 | 62.4+3.0 | 85.7£2.5 | 40.2¢1.9
Kia7 Sus1 21.9+1.9 50.8+2.2 38.0+1.7 | 65.3x2.2 [ 88.0£2.8 | 39.2+2.9
Kia7 Tuss 21.4+2.5 48.6+1.9 28.3+1.3 | 59.2+3.3 | 83.8£2.2 | 44.5:2.1
<5 % | £10% |<20% (<25 % [<35 % |<60%
DHY ;sENPRNVGS;;L K425CIQHVK 43;RLRE 1
Y3 Kaas NM NM NM NM NM NM
Ss1 Kazs 9E 7.3t1.2 40.2+1.0 54.7+1.8 | 76.4+1.3 | 84.8£1.6 | 38.9t+1.5
Y3 Kz NM NM NM NM NM NM
Ss1 Kz 14.7£1.6 47.8+1.2 51.8£1.6 | 77.2+1.8 | 94.9+1.7 | 38.6t1.4
<5 % | 10% |<20% [<25 % [<35 % |<60%
*DKs4T55556Ks7NVGT5,GLVGAPACGDVM
KML*“’QISV“ 57 e DVNDMKo 4l 1
Kss Kass 49.6+0.9 61.1+1.3 65.5+2.7 | 64.0£2.4 | 74.7+2.1 | 68.6+1.4
Tss Kass 47.8+0.7 61.7+1.3 65.9+2.4 | 61.8+2.4 | 72.5+1.5 | 66.9+1.3
Sss Kass 49.4+1.1 59.3+1.4 64.3+2.6 | 62.9+2.4 | 73.4+1.8 | 65.3+1.4
Ks7 Kass 52.4+1.3 55.7+1.4 61.742.6 | 66.4+2.4 | 75.8+1.8 | 65.7+1.4
Te1 Kaag 52.3+1.1 48.2+1.6 50.9+2.7 | 71.6x1.8 | 72.4+1.8 | 75.6+1.7
Kza Kass 50.7+1.2 46.7+1.8 452+2.3 | 72.7+1.5 | 68.7£1.7 | 82.5¢+1.7
<5 % | $10% |$20% |<25 % |<35 % [<60%
*DKs4Ts5S56Ks7NVG T5,GLVGAPACG IGVK,1,QPIAE 1
Kss Ka1o 9E 35.9+0.8 50.5+1.2 60.4+2.4 | 63.6+2.1 | 81.4+2.1 | 55.2+1.1
Tss Kaiz 34.50.6 51.2+1.2 60.5+2.1 | 61.0+1.9 | 79.2+1.6 | 53.5+1.0
Sss Ka1o 36.2+0.9 48.611.4 60.1£2.6 | 62.0£1.9 | 79.6£2.0 | 52.3+1.1
Ks7 Kaiz 38.9+0.8 44.9+1.4 58.1+2.4 | 65.2+1.9 [ 81.4+2.1 | 53.2+1.1
Te1 Ka1o 37.60.3 40.3+1.8 46.0+2.4 | 71.8+0.8 | 75.9+2.1 | 63.9+1.3
<5 % | $10% |$20% |<25 % |<35 % [<60%
LCLPPVK;3sLHCSMLAEDAIKy4,;AALA DLAHS 404S405s|RFGIGRFT,1,T41sEE 1
Kiss Saoa 9EF 19.4£2.5 60.5+1.0 19.0£2.8 | 68.8+2.4 | 65.1£1.6 | 68.4+1.4
Kiss Suos 22.3+1.4 59.1+0.9 21.3+2.3 | 69.2+2.2 | 63.6£1.7 | 70.4£1.2
Kiss Taa 33.9+1.3 43.11.7 35.2+0.8 | 81.5+1.8 | 47.1+1.1 | 63.8+1.2
Kiss Tas 37.0£1.5 42.8+2.0 38.4+0.8 | 85.1+1.9 [ 46.6£1.3 | 63.1£1.2
Kia7 Saoa 9E 25.51.6 46.8+1.3 31.2+1.1 | 58.9+1.9 [ 81.4+1.9 | 54.3t1.5
Kia7 Suos 26.620.9 45.8+1.2 33.1+0.7 | 60.3x1.5 [ 79.7£1.8 | 55.7¢1.5
Kia7 Taa 9E 24.50.9 27.7¢1.2 51.6£1.0 | 76.3+1.1 | 64.2£1.2 | 45.8+1.4
Kia7 Tas 25.80.8 27.1+1.4 55.1£1.0 | 80.0£1.1 | 63.9£1.2 | 44.7+1.5
<5 % | 10% |<20% [<25 % [<35 % |<60%
ALT116lK12:NT153DIAK, E SeEAAME 1
Kia1 Seo 36.0£1.1 25.3+1.9 52.6£2.4 | 62.1#1.3 | 27.2#3.3 | 55.0¢+1.5
Ko7 Seo 9E 32.9+1.7 31.3£2.2 54.6£2.2 | 56.9+1.6 | 20.1+2.3 | 63.0£+1.8
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Supplemental Table S2g, p.5

Cross-linked peptides Distances (A) measured in structure — False Discovery Rate (FDR) of cross
ISCU NFS1 Figure | 2-fold #1 | 2-fold #2 | 2-fold #3 | 3-fold | 4-fold | C-term p:ptides linked peptides
<5 % | £10% [<20% [<25 % (<35 % [<60%
Koy GKodlV giil\iﬁzglPEKwHHYmPGuNL . N
Kaz Kaaz 34.5+1.8 49.3+2.2 67.2t1.4 | 64.7+0.8 | 79.5+1.8 | 47.6:1.4
Ksz Yaso 30.2+1.0 45.9+1.4 61.5+1.2 | 58.4+0.7 | 73.7£1.3 | 44.3:0.9
Kaz Sss7 34.5+1.5 50.4+1.6 50.9+0.9 | 51.2+1.4 | 87.8+1.4 | 42.3:+1.4
Kaz Y60 41.61.1 56.9+1.1 49.7+1.4 | 52.0+2.5 | 97.6+1.6 | 46.8+1.0
Kaa Kaaz 28.1+1.6 53.1+2.3 64.1+1.9 | 63.5+0.6 | 73.2£1.9 | 52.9+1.4
Kas Yaso 9E 23.5:0.9 49.7+1.5 58.8+1.7 | 57.0£0.7 | 67.7+1.4 | 49.9:0.9
Kaa Sas7 27.7+1.4 56.0+1.5 47.0+1.1 | 51.5+2.0 | 82.3+1.7 | 45.9+1.4
Kaa Y60 35.8+1.3 62.9+1.0 45.0+1.2 | 54.0+2.9 [ 92.2+1.7 | 49.1+1.1
<5 % | $10% [<20% [<25 % |<35 % [<60%
PKyog,01GE DHK30RIS 353K 324l SERLIQNIMK335 1 1
SLP
Kiso Kazo 427+1.1 | 328+12 | 71.3+0.8 |81.9+0.7| 77.4+2.0 [423+1.4
Kiso Saz3 41.6+14 | 322+13 | 67.6+£0.7 |78.2+0.8| 80.6+1.6 [425+ 1.6
Kiso Kaza 40.8+1.2 | 31.9+12 | 70.2+0.6 |80.7+0.7| 82.4+1.8 [41.9+14
Kiso Kass 42.8+2.1 38.4£1.9 66.9+1.1 | 77.0¢1.2 | 97.1#15 | 47.4+15
Kis1 Kazo 427+12 | 359+13 | 71.9+0.7 |79.6+0.5| 76.2+2.1 [425+1.8
Kis1 Saz3 418+15 | 355+14 | 68.3+0.8 |75.9+0.6( 79.2+1.7 [424+2.1
Kis1 Kaze 41.3+13 | 354+13 | 70.8+0.7 |78.4+0.6( 81.1+1.8 [421+18
Kis1 Kass 44.1+1.9 41.6+1.9 67.9+1.1 | 75.2¢1.3 | 95.6£1.5 | 47.3+1.9
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Supplemental Table S2h, p.1

Cross-linked peptides

Distances (A) measured
in structure

False Discovery Rate (FDR) of cross-

42-210 . 42-210 # of linked peptides
FXN ISD11 Figure FXN -ISD11 peptides
Single digestion GluC <5 % | 10% |<20% [<25 % [<35 % |<60%
*To3TosYosERLAE NK44NVK,;DPVE 1 1
Toz Kaa 32.3+0.1
Tos Kaa 36.2+£0.7
Yos Kaa 38.7+2.1
Tos Ka7 33.9+0.2
Tos Ky7 37.5+0.7
Yos Kuz 38.9+0.6
<5 % | 10% |<20% [<25 % [<35 % |<60%
*ET10,LDS95LAE n-MAQVLS,;LYsRAMLRE 5 1 1 3
T102 N-term 28.3+0.1
S10s N-term 9G 28.6+1.3
Double digestion GluC&AspN <5 % | £10% [£20% (<25 % (<35 % [<60%
*LTK19o0ALK 195 TK 971 NK44NVK,47 2 1 1
Kigz Kaa 36.7+1.3
ST Ky7 39.8+1.3
Kigs Kaa 37.2+13
Kigs K47 406+1.1
Kig7 Kaa 9G 33.7+0.1
Ko7 K47 37.7+0.2
T191 Kaa 36.8+1.1
Tios Kaa 36.0+0.1
T191 Ksz 40.3£1.2
Ti0s K47 39.7 £ 0.0
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Supplemental Table S2h, p.2

Cross-linked peptides

Distances (A) measured
in structure

False Discovery Rate (FDR) of cross-

42210 . 42210 # of linked peptides
FXN ISD11 Figure FXN -ISD11 peptides
LOW SCORE PEPTIDE <5 % | 10% (<20% |<25 % (<35 % |<45%
DATCTPRRASSNQRGLNQIWNVK goK
SVYLMNLRKmSG$LGHPé;L 02 KNV DPVE 2
Tao Kua NM
Kso Kaa 9G 129+1.4
K7o Kas 16.2+1.6
Kso Kaa 26.6 1.1
Keg Ka7 13.7+1.8
Kz Kar 9G 16.6 + 2.0
Kso Kyz 31.1+1.0
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Supplemental Table S2h, p.3

Cross-linked peptides

Distances (A) measured
in structure

False Discovery Rate (FDR) of cross-

. # of linked peptides
ISCU ISD11 Figure ISCU-ISD11 .
peptides

Single digestion GluC <5 % | 10% |<20% |<25 % [<35 % |<60%
*PK160K161GE NRDMPRTg;-C 1
K160 To1 36.8£0.7
Kie1 T 9G 354+1.1

<5 % | 10% |<20% |<25 % [<35 % |<60%
LCLPPVK;35LHCS;3MLAEDAIK,;AALAD
VissKisaL KiseQE NKwVKDPVE !
Kiss Kas 33.0+£1.0
Si39 Kas 275+£29
K147 Kas 9G 219+ 3.0
Y153 Kas 16.4+2.9
Kisa Kas 20.1+ 3.0
Kiss Kas 18.2+3.3
Kiss Kaz 36.4+4.1
Si39 Ky7 29.2 £ 3.0
K147 K47 23.6+3.4
Y153 Ky7 179+ 3.4
Kisa Ky7 21.4+3.7
Kiss Ka7 9G 18.9 4.0 <5 % | 10% |<20% |<25 % [<35 % |<60%
éléllj/ll IEZENTmDIAK127ELCLPPVK135LH - MAQVLS,,LY1sRAMLRE L
K1 N-term 9G 24.0 0.7
K121 Sni 29.3+£0.8
K121 Y13 30.1+1.1
K127 N-term 9G 247+18
Kiz7 Sy 29.3+1.6
K127 Yi3 294+1.6
Kiss N-term 355+1.1
Kiss Sy 40.0x1.4
Kiss Y13 394+1.8
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Supplemental Table S2h, p.4

Cross-linked peptides

Distances (A) measured
in structure

False Discovery Rate (FDR) of cross-

) # of linked peptides
ISCU ISD11 Figure ISCU-ISD11 .
peptides

<5 % | £10% [£20% (<25 % (<35 % [<60%
PK160K16:GE n-MAQVLS,,LY,;RAMLRE 3
Kieo N-term 9G 15.5+ 3.0
Kieo Si 20.7+£2.6
Kieo Y13 23.6+2.2
K161 N-term 18.7 + 3.0
Kie1 Su 24.1+2.6
Kie1 Y13 27.1+2.3
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Supplemental Table S2h, p.5

Cross-linked peptides

Distances (A) measured
in structure

False Discovery Rate (FDR) of cross-

ISD11 NFS1 Figure ISD11-NFS1 #of linked peptides
peptides
Single digestion GluC <5 % | 10% (<20% |<25 % (<35 % |<60%
Sa65LLMALKz7; DVALS376S47,G
NRDMPRTg;-C S276ACT 255 S383ASags L EP 2 2
S359Y300VLRAIGT39;DE

To; C-term Kar 9G 14.7+1.3

<5 % | 10% (<20% |<25 % (<35 % |<60%
*SK,;RFS24AY 26N Y5R T30 Ya AVRRIRDAF |RARQQVAS, 1,LIGADPRE 1 1
K1 Si12 9G 30.9+£0.6
Double digestion GluC&AspN
ISD11 NFS1 <5 % | 10% (<20% |<25 % (<35 % |<60%
NKasNVKe; Lmizfssifls323K324LSER|_|Q . L .
Kaa Ya17 32.6+0.1
Kaa K320 30.5+£0.4
Kas Saz3 27.0+1.0
Kaa Kaza 25.4+0.8
Kaa Ksszs 9G 19.8+0.6
Kaz Ya17 37.7£0.0
Kaz Ksz0 35.6x£0.4
Kaz Ssz3 32.7£1.0
Ka7 Kaoa 30.5+0.8
Kaz K3ss 9G 23.2+0.6

<5 % | 10% |<20% |<25 % [<35 % |<60%
T v i
Kao Ss76 32.4+1.8
Kao Ssr7 34.4+0.1
Kao Ss79 34.9+0.6
Keo Taga 39.5%£2.3
Kao Szg3 39.8+0.1
Keo Sags 36.6x0.8
Kao Ssg9 32.310.4
Kao Yag0 9G 30.4+2.6
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Supplemental Table S2h, p.6

Cross-linked peptides

Distances (A) measured
in structure

False Discovery Rate (FDR) of cross-

. # of linked peptides
ISD11 NFS1 Figure ISD11-NFS1 .
peptides

<5 % | £10% (<20% |<25 % (<35 % |<60%
SK»RFSAYNYRTYAVRRIR MEY37 1 1
Ko1 Y317 9G 10.5+1.1

<5 % | 10% (<20% |<25 % (<35 % |<60%
DKgoLIIE Sa6sLLMALK;74 1 1
Kso Saes 31.8+1.6
Kso Kar1 31.5#1.3

<5 % | 10% (<20% |<25 % (<35 % |<60%
DMPRTg;-C DVNDMK 4! 1 1
Tor Kaas 9G 26.7+1.1

<5 % | £10% (<20% |<25 % (<35 % |<60%

DPK347HHY 350PGCINLS35,FA

DMPRTg;-C Yseo\jg 850 37 1 1
Tor Ksa7 9G 9.841.1

<5 % | £10% (<20% |<25 % (<35 % |<60%
n-MAQVLS,;LY;sRAMLRE fgz"ARcsé%GTZ%VPTZQBPLVVG 1 1
N-term Soo3 26.51£0.4
N-term Togs 24.2+0.8
N-term Toos 21.2+1.6

<5 % | £10% (<20% |<25 % (<35 % |<60%

DHK350RIS 323K 324LSERLIQNIM

NRDMPRTg;-C K335832L0P sa3T24 Q 1 1
Tor Kazo 9G 17.4+1.6
To1 Ksoa 13.5+0.5
Tor Kaas 9G 11.8+0.2

<5 % | £10% (<20% |<25 % (<35 % |<60%
DMPRT,;-C DAAQAVGK ,50|PLDVN 1 1
To1 Kzze 9G 15.9+1.0

S-35




Shown are all of the FXN**Z'°-FXN*?!° (Supplemental Table S2a), ISCU-ISCU (Supplemental Table S2b), NFS1-NFSI
(Supplemental Table S2¢), ISD11-ISD11 (Supplemental Table S2d), FXN***'°-ISCU (Supplemental Table S2¢), FXN***'°_NFS1
(Supplemental Table S2f), ISCU-NFS1 (Supplemental Table S2g) and FXN*?'°.ISDI11, ISCU-ISD11 and NFSI1-ISDI1
(Supplemental Table S2h) cross-linked peptides with FDR (False Discovery Rate) <5-<60% identified as described in Experimental
Procedures. Some of the cross-links are shown in Fig. 6-9, as indicated in the table (column labeled Figure). The number of times any
given peptide was identified by MS/MS is also shown (column labeled # of peptides). The distance constraints and maximum
allowable distance constraints between K-K, K-N-term, N-term-N-term, K-Y, K-S, K-T, N-term-S, N-term-T, and N-term-Y were
calculated as described in Experimental Procedures and are shown in the table below. Distances were measured between all possible
pairs of cross-linked residues within each of the cross-linked peptides in the simulated half structure of the complex, and are expressed
as mean + S.D. For each distance, we show the mean + S.D. of 4-12 measurements depending on the geometric arrangement of the
four proteins in the complex. The small standard deviations demonstrate that in the structure there are small differences in the
orientation of the side chain of any given cross-linked residue among different protein subunits. Distances measured in the [FXN**
210]120[ISCU]120[NFSI]12 structure that are equal to or lower than the distance constraints are highlighted in light gray; distances that
are equal to or lower than the maximum allowable distance constraints are highlighted in dark gray, and distances greater than the
maximum allowable distance constraints are highlighted in yellow. In Supplemental Table S2e, FXN*?'°-ISCU intra-dimer distances
are measured between FXN*2'" and ISCU subunits of the same [FXN*2!°]e[ISCU] heterodimer; FXN**?'°-ISCU intra-trimer
distances are measured between FXN**2'" and ISCU subunits of the same [FXN***'°];e[ISCU]5 sub-complex, and FXN**21°IscU
inter-trimers distances are measured between FXN**2'" and ISCU subunits of two adjacent [FXN**2'°;6[ISCU]; sub-complexes. In
Supplemental Table S2a, S2b, S2c¢ or S2d, FXN*21° 1SCU, NFS1 and ISD11 intra-monomer distances are measured within
individual ISCU, NFS1 and ISD11 subunits, EXN*2"%_FXN**21? or [ISCU-ISCU intra-trimer distances are measured between FXN**
219 5r ISCU subunits of the same [FXN*2!%1;0[ISCU]; sub-complex, and FXN*210_FXN**21% or ISCU-ISCU inter-trimers distances
are measured between FXN**2'° or ISCU subunits of two adjacent [FXN***'°];6[ISCU]; sub-complexes. In Supplemental Table S2f
and S2g, FXN**?!'°-NFS1 or ISCU-NFS1 2-fold #1, 2-fold #2 and 2-fold #3 distances are measured at the two-fold axis of the complex
with three different modes of interaction of NES1 with FXN**2!® and/or ISCU subunits, 3-fold distances are measured at the three-fold
axis of the complex, 4-fold distances at the four-fold axis of the complex, and C-term distances between FXN**2'° or ISCU and the C-
terminal region of NFS1. In Supplemental Table S2c, NFS1-NFS1 monomer, dimer, trimer and tetramer distances are measured,
respectively, within the same NFS1 subunit or between two NFS1 subunits at the two-, three- and four-fold axis of the complex.
Peptides beginning with the letter n are N-terminal peptides. NA, not applicable; NM, not measured.
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Distance
Constraints

Maximum allowable distance constraints (A)

A)

FXN42210. | EXN42210_ | ExN422100 | EXN#?210. | |SCU- | ISCU- | ISCU- | ISD11- | ISD11- | NFS1-

FXN%#2-210 ISCU ISD11 NFS1 ISCU | NFS1 | ISD11 | ISD11 | NFS1 | NFS1
K-K 24.0 34.2 33.0 32.6 33.0 31.8 31.8 31.4 31.0 31.4 31.8
N-term-K | 19.2 29.4 28.2 27.8 28.2 27.0 27.0 26.6 26.2 26.6 27.0
t'\é'rtrf]rm"\" 14.4 24.6 23.4 23.0 23.4 222 |222 218 |214 |218 |222
Y-K 24.1 34.3 33.1 32.7 33.1 31.9 31.9 31.5 31.1 31.5 31.9
S-K 20.1 30.3 29.1 28.7 29.1 27.9 27.9 27.5 27.1 27.5 27.9
T-K 20.1 30.3 29.1 28.7 29.1 27.9 27.9 27.5 27.1 27.5 27.9
N-term-S | 15.3 25.5 24.3 23.9 24.3 23.1 23.1 22.7 22.3 22.7 23.1
N-term-T | 15.3 25.5 24.3 23.9 24.3 23.1 23.1 22.7 22.3 22.7 23.1
N-term-Y |19.3 29.5 28.3 27.9 28.3 27.1 27.1 26.7 26.3 26.7 27.1
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Supplemental Table S3. Contact Surfaces of [FXN**%%],¢[NFS1],e[ISCU]; Sub-Complex as Determined by PISA Analysis

Interface

Buried surface

area (A%

Residues involdved in
hydrogen bonding

Residues involdved in salt
bridges

Residues involdved in
hydrophobic interactions

FXN**21°_|SCU interfaces

1646

FXN*%'%: N_term : GIn-64,
Lys-69, GIn-71, Ser-72, Val-
73, Tyr-74, Leu-78, Arg-79, C-
term . Lys-197, Asp-199, Ser-
201, Lys-208. ISCU: N-term
[-sheet : Lys-54, Thr-55, Lys-
57, Val-59, Thr-61, Leu-63,
Val-64, Gly-65, Ala-66, Pro-
67, Gly-70, Asp-71, GIn-76,
Asp-80, Glu-81, Lys-84; C-
term , a2 and a3 : Gly-111,
Lys-112, Thr-113, Glu-116,
Thr-119, Ile-120, Lys-121,
Lys-127, Glu-128, Cys-130,
Lys-166.

FXN**#%_|SCU: Asp-178 or

Glu-184*-Lys-121; Asp-
209*-Lys-112; Lys-208-Glu-
116; Lys-197-Glu-128; Asp-
199-Lys-127; Arg-60*—Asp-
152.

NA

682

FXN*? 13: Gly-82, Thr-
83, His-86*, Leu-90, Asp-91,
Glu-92, Thr-93; C-term :
Lys171, Ser-206. ISCU: a4
and a5 : Asp-144, Lys-147,
Asp-152, Lys-154, Glu-163,
Glu-165, Lys-166.

FXN***%-|SCU: Glu-92-Lys-

147, His-86*—Glu-163, Asp-
91~ Lys-167*.

NA
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Buried surface

Residues involdved in

Residues involdved in salt

Residues involdved in

Interf . . . .
eriace area (A% hydrogen bonding bridges hydrophobic interactions
331
FXN**#0: 16 and L10: Asp- |NA FXN**%9: | eu-140, Pro-159,
139, Ala-193, Lys-195. ISCU: Ser-160, Ser-161. ISCU: Pro-
Cys-69, Asn-122, His-137. 133, Val-134, Leu-136,
His137, Met-140.
ISCU-ISCU interfaces
412
ISCU% L3:Glu-81, Lys-82, [ISCU™ISCU" C-term: Glu- |NA
Gly-83; C-term : Glu-165. 158-Lys-57, Lys-161*-Glu-
ISCU®: C-term : Glu-158, Lys- |165, Lys-82-Glu-163.
160, Lys-161*.
298
ISCU": Cys-69. ISCU?: Cys- |NA ISCU": Leu-131, Pro-132,
130 Pro-133, Val-134. ISCU* Leu
131, Pro-132, Pro-133, Val-
134,
FXN** 22 XN interface
1150

EXN**% N_term : Asn-58,
Leu-62, GIn-64, Lys-70; L7:
Asn-151; L8 : Ser-161; L9
Lys-164, Arg-165, Tyr-166,
Asp-167, Gly-170, Tyr-176,
His-177. EXN***%: N_term :
GIn-71, Ser-72, Gly-82, Thr-
83, Leu-84; L3:Glu-92, Tyr-
95; a3: Glu-96, Glu-100; L7 :
Pro-150,

FXN**?1% (N-term)- EXN**
2100 (L3, a3 and L9): Asp-
45*-Arg-79, Asp-91* or Glu-
92-His-177, Glu-96 or Glu-
100-Arg-165, Asp-47*-Lys-
208.

NA
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Buried surface

Residues involdved in

Residues involdved in salt

Residues involdved in

Interface . . .. .
area (A% hydrogen bonding bridges hydrophobic interactions
304
FXN*2?17: 16 Lys-135, Asp{EXN*?"" T _FXN*?'97: Lys- |[NA
139, Leu-140, Gly-141. 135-Glu-101.
FXN*2!2: L.3: Thr-93, Thr-
94, a3: Arg-97, Glu-101, Tyr-
205.
NFS1-NFS1 interface
1600
NFS1%: C-term a14 : Gln-444, NFS1% Trp-440, Val-443, lle-
L18: Ser-377.NFS1%: L19: 447, Leu-449, lle-452, Trp-
Glu-387; C-term : His-457. 454, Gly-446, Ser-451, Thr-
455, His-457 NFS1": Leu-166,
Leu-386, Val-391, Lys-157,
Cys-158, Arg-164, Ser-165,
Ser-376, Ser-377, Ser-383,
Ala-384, Ser-385, Pro-388,
Tyr-390
NFS1-ISCU interfaces
1285

NFS1: N-term : Thr-67, Asp-
70, Arg-72; a9 : Lys-371, Asp-
372, Leu-375, 510 : Arg-407,;
ol3: Glu-418, Thr-422, Lys-
425. ISCU: 3 : Lys-84, Asp-
87, Arg-89, ol : Ser-103, Glu-
107, Lys-110, Gly-111, Lys-
112.

NFSI1-ISCU: Asp-70-Lys-84,
Asp-372-Lys-110, Arg-
407-Glu-107, Glu-418-Lys-
110, Lys-425—-Asp-87.

NFSI1 (a8, a13,L15,L23):

Leu-367, Leu-370, Val-373,
Leu-375, Tyr-421, Leu-433,

Leu-439, Trp-440, Val-443,
Leu-449, Ser-451. ISCU: S1-
3 : Gly-50, Ser-51, Leu-63,
Ala-66, Pro-67, Val-72, Val-
86, Ala-88, Phe-90, Thr-92,

Phe-93, 1le-99.
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Interface

Buried surface

area (A?)

Residues involdved in
hydrogen bonding

Residues involdved in salt
bridges

Residues involdved in
hydrophobic interactions

315

NES1: L18,L19: Cys-381,
Thr-382, Ser-383, Leu-386,
Glu-387. I1SCU: L2 : Ala-68,
Cys-69; L4: Lys-91, Thr-92;
L7: His-137.

NFS1-1SCU: Glu-387-Lys-91.

NA

NFS1-FXN*? interfaces

1895

NFS1: N-term : Thr-67, Leu-
69, Asp-70, Arg-72, Asp-75,
Tyr-80; L13: Lys-263, Gly-
264; L14: GIn-282, Arg-292,
Thr-295, Pro-299, Leu-300,
Val-301; L18: Cys-381; L23:
Asp-448. EXN**#0: 13 Arg-
79, Ser-89, Leu-90; a3 : Glu-
96, Glu-108, Glu-111, Asp-
112, Asp-115, L4 Lys-116,
o4 . Asp-199.

NFS1 and FXN**?: Asp-
70-Arg-79, Lys-263-Asp-199,
Arg-292-Glu-111.

NA

926

NES1: (N-term, L12, L13, a8,
al3): Arg-72, Met-77, Lys-
239, Tyr-260, Glu-309, Asp-
318, Glu-416, Glu-417.
EXN*2Y: N-term : Arg-43*,
Thr-44*, 1le-46*, Asp-47*, Thr
49* Cys-50*, Arg-54*, Asn-
63*.

NFS1-FXN*?'% Asp-75-Arg-
54*, Glu-416 or Glu-417-Arg-
43*,
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A coordinate file of the active center of the four-protein complex, [FXN**'°]cs[NFS1],+[ISCU]s, was extracted from the simulated half-
structure of the complex, and was uploaded into the PISA program (www.ebi.ac.uk/msd-srv/prot_int/cgi-bin/piserver). The PISA
Interfaces algorithm was used to identify protein-protein interfaces, their buried surface areas (BSA), and amino acid residues involved

in hydrogen bonding, salt bridges or hydrophobic interactions between the two contact surfaces. Residues denoted by an asterisk are not
conserved, those in bold are conserved in eukaryotes, and all others are conserved in mammals.
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Supplemental Table S4. Validation of the protein models generated for the study

Protein Models

Validation Tool EXN- | 1scu | 1SD1L | NFSL | [FXN*220,e[ISCU]s
Ramachandran plot

Favored region 82.0 % 84.7 % 79.8 % 90.3 % 87.0 %

Allowed region 9.0 % 9.9 % 13.5% 8.0 % 9.0 %
Disallowed region 9.0 % 5.3 % 6.7 % 1.7 % 4.0 %

ProQ
Predicted LG score 1.8 4.2 0.39 6.16 2.5
Predicted MaxSub 0.26 0.15 0.085 0.24 0.2
Verify 3D 80.0 % 80.0 % 65 % 80.0 % 63.2 %
I_giigiR -1.3 0.9 -2.7 1.48

0.56+0.15 | 0.84+0.08 | 0.4+0.14 | 0.92+0.06 ---

TM-score

Ramachandran plot identifies whether any given residue is in the favored, allowed or disallowed region, defined using ProCheck
parameters (2). Verify 3D determines the compatibility of an atomic model (3D) with its own amino acid sequence (1D) by assigning
a structural class based on its location and environment (a helix, B strand, loop, polar, nonpolar, etc.) and comparing the results to
validated structures (3). C-score is a confidence score for estimating the quality of models generated using the I-TASSER web
resource. A C-score is typically in the range of [-5 to 2], where a C-score of higher value signifies a model with a higher
confidence and vice-versa (4). TM-score is a scale for measuring the structural similarity between two structures. A TM-score

>0.5 indicates a model of correct topology and a TM-score<(.17 means a random similarity (4).

2. Morris, A.L., MacArthur, M.W., Hutchinson, E.G. and Thornton, J.M. (1992). Stereochemical quality of protein structure

coordinates. Proteins, 12, 345-364.
Liithy, R., Bowie, J.U., Eisenberg, D. (1992) Assessment of protein models with three-dimensional profiles. Nature, 5, 83-5.
4. Yang, J., Yan, R., Roy, A., Xu, D., Poisson, J., and Zhang, Y. (2015). The I-TASSER Suite: protein structure and function

[98)

prediction Nat. Methods 12, 7-8.
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