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Supplementary Fig. S1
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Supplementary Fig. S1: Chelation of endogenously bound zinc triggers oligomerization
of LMW Isu1. (A) Size exclusion chromatography fractions 42 and 32 for LMW and HMW
Isu1, respectively (see Fig. 1B), at a protein concentration of 1 mg/mL, were analyzed by
dynamic light scattering in the presence or absence of 500 molar equivalents of EDTA, and
the R,, was obtained as described in Experimental Methods. Shown are the mean + standard
deviation obtained from three independently purified sets of protein samples, each of which
underwent at least 3 measurements. For HMW Isu1 in the presence of EDTA, only one
purification was analyzed and we show the mean * standard deviation obtained from 3
measurements. The % Mass was obtained from a distribution describing the relative
proportion of each scattering species present in each sample based on its mass or volume.
100% Mass indicates that there is only one detectable scattering species in the sample. (B-E)
representative plots for LMW and HMW Isu1analyzed in the absence (B and C) or in the
presence of EDTA (D and E). Each plot shows the distribution of particle sizes in the sample,
which is based on the scattering intensity of each species present in the sample.



Supplementary Fig. S2

A
LMW Isu1
No Zn** 1 mol Zn%* 10 mol Zn?
Peak 1 Peak 1 Peak2 | Peak3 | Peak 1 Peak2 | Peak 3
Rn(nm) | Ra (nm) | Rn (nm) | Rp(nm) | Ry (nm) | Rn (nm) | Ry (nm)
|Measurement 1 3.2 34 nd 3126 2.5 201 7404
|Measurement 2 2.6 3.2 nd 4859 2.7 368 14001
|Measurement 3 3.1 2.6 nd 9223 2.9 295 17060
Measurement 4 2.8 2.5 nd 3196 2.9 274 nd
Avg 2.9 2.9 nd 5101 2.8 284 12822
+SD 0.3 0.4 / 2862 0.2 69 4935
% Mass 100% | 99.80% / 0.10% | 99.40% | 0.00% 0.80%
HMW Isu1
No Zn%* 1 mol Zn? 10 mol Zn?*
Peak 1 Peak 1 Peak2 | Peak3 | Peak1 Peak 2 | Peak 3
Rn(nm) | Ry (nm) | Ra (nm) | Rn (nm) | Rn (nm) | Rp (nm) | Ry (nm)
IMeasurement 1| 3.7 3.3 nd nd nd 1970 | 5917
|Measurement 2 3.3 4.5 nd nd nd 176.1 8559
|Measurement 3 3.9 4.6 nd nd nd 312.6 18211
|Measurement 4 3.4 &8 nd nd nd 390.9 17848
Measurement 5 3.9 3.8 nd nd nd nd 2434
Avg 3.6 3.9 / / / 269 10594
+SD 0.3 0.6 / / / 101 7128
% Mass 100% 100% / / / 4.30% | 96.60%
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Supplementary Fig. S2: Titration of zinc into HMW Isu1 results in formation of larger
species. (A) We analyzed by dynamic light scattering fractions 42 and 32 for LMW and HMW
Isu1, respectively, at a protein concentration of 1 mg/ml. Each fraction was first analyzed as
eluted from the gel filtration column without any additions, and was then further analyzed after
each of two sequential additions of zinc (1 and 10 molar equivalents final concentration), and
one more time after addition of 500 molar equivalents of EDTA. Samples were allowed to
equilibrate for 1 min after each addition, after which they were subjected to 4 or 5 consecutive
measurements of 50 counts each, each measurement lasting 5 min; there were no significant
differences in the distribution of particle sizes between the first and the last measurement
indicating the species observed were stable over the time frame of the experiment. The R,
was obtained as described in Experimental Methods. Shown are the mean * standard
deviation obtained from one purified LMW or HMW Isu1 protein sample that underwent at
least 4 measurements. The % Mass was obtained from a distribution describing the relative
proportion of each scattering species present in each sample based on the species’ mass or
volume; nd, not detected. (A-H) representative plots for LMW and HMW Isu1 analyzed as
eluted from the column (B and C), after addition of 1 molar equivalent of zinc (D and E), after
another addition of zinc to a final concentration of 10 molar equivalents (F and G), and lastly
after addition of 500 molar equivalents of EDTA (H and I). Each plot shows the distribution of
particle sizes in the sample, which is based on the scattering intensity of each species present
in the sample.
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Supplementary Figure S3: SAXS demonstrates subtle protein-concentration-dependent
changes in LMW Isu1. SAXS scattering data were collected for different concentrations of
LMW Isu1 at the exposure time of 0.5 sec as described in Experimental Methods and
summarized in Table 2. (A) Absolute and (B) Log Intensity data vs. q after subtraction of the
buffer scattering data. (C) SAXS scattering intensity profiles for increasing concentrations of
LMW Isu1 with 0.5 s exposure after subtraction of the buffer scattering data and normalization
of each data set to 1 mg/ml. (D) Guinier plots of the SAXS data obtained within the low angle
region are indicated by hollow spheres. The associated linear regions used to extrapolate the
radius of gyration (R;) from the slope of (R92’3) are indicated by solid spheres. (E) Pairwise
distribution functions P(r), and (F) standard Kratky plots extracted from the data shown in (A).
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Supplementary Fig. S4. Comparison of biophysical features between LMW and HMW
Isu1. (A) Radius of gyration (R), (B) maximum particle size (D), (C) Porod Volume (V,),
and (D) molecular mass (MM) are plotted for LMW and HMW Isu1 as a function of protein
concentration. SAXS data were obtained from one preparation of HMW Isu1 (Table 2) and
three independently prepared and analyzed preparations of LMW Isu1 (Table 2 and not
shown). Each data point represents the mean + standard deviation of 2-3 measurements at
different exposure times for any given protein concentration.



Supplementary Fig. S5
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Supplementary Fig. S5: Protein concentration effects on LMW and HMW Isu1
oligomerization. (A) Size exclusion chromatography fractions 42-48 and 30-36 for LMW and
HMW Isu1, respectively (see Fig. 1B), were pooled, concentrated to different protein
concentrations and analyzed by dynamic light scattering. The R, was obtained as described in
Experimental Methods. Shown are the mean * standard deviation obtained from one pool of
LMW or HMW Isu1 protein sample that underwent at least 4 measurements. The % Mass was
obtained as described in the previous figures. (B-C) representative plots for LMW Isu1at 2
mg/ml and 12 mg/ml. (D-E) representative plots for HMW Isu1at 2 mg/ml and 10 mg/ml. Each
plot shows the distribution of particle sizes in the sample, which is based on the scattering
intensity of each species present in the sample; *denotes minor species representing <1%.
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Supplementary Figure S6: EOM analysis of LMW Isu1 suggests an elongated monomer
shape. SAXS scattering data for LMW Isu1 (at 1 mg protein/ml and 2 sec exposure) were
subjected to EOM analysis to identify the best fit ensemble within a RANCH pool of 10,000
random Isu1 models. (A-B) Resulting distribution of frequencies of Ry and D,,,, for the best fit
ensemble (dashed black) and pool (solid grey). (C) Theoretical scattering profile for the best fit
ensemble (red line) fitted to experimental SAXS data (black dots). (D) Summary of the
biophysical parameters determined for the pool (RANCH) and best fit ensemble (GAJOE). (E)
Summary of the dimensions and frequency of each model within the best fit ensemble. (F)
Bead models from the best fit ensemble oriented to display their maximum dimension. 1,2 and
3 corresponds to Monomer 1, Monomer 2, Monomer 3 in supplementary Fig. S2E.
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Supplementary Figure S7: SAXS demonstrates significant protein-concentration-
dependent changes in HMW Isu1. SAXS scattering data were collected for different
concentrations of HMW Isu1 at the indicated exposure times as described in Experimental
Methods and summarized in Table 2. (A) Absolute and (B) Log Intensity data vs. q after
subtraction of the buffer scattering data. (C) SAXS scattering intensity profiles for increasing
concentrations of HMW Isu1 after subtraction of the buffer scattering data and normalization
of each data set to 1 mg /ml. Automated scaling was carried out by identifying the minimum
discrepancies between data using the program PRIMUS. (D) Guinier plots of the data at low
angle region at increasing protein concentration. (E) Pairwise distribution functions, P(r), and
(F) standard Kratky plots extracted from the data shown in (C).
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Supplementary Figure S8: EOM analysis of LMW Isu1 suggests limited propensity to
oligomerize beyond dimer. SAXS scattering data for LMW Isu1 at a protein concentration of 1
mg/ml were subjected to EOM analysis to identify the best fit ensemble within a RANCH pool of
100,000 Isu1 models with a 1:1:1:1 stoichiometry of monomer:dimer:trimer:tetramer. (A-B)
Distribution of frequencies of R, and D,,,, for the best fit ensemble (dashed black) and pool
(solid grey). (C) Theoretical scattering profile for the best fit ensemble (red line) fitted to
experimental SAXS data (black dots). (D) Summary of the biophysical parameters determined
for the pool (RANCH) and best fit ensemble (GAJOE). (E) Summary of the dimensions and

frequency of each model within the best fit ensemble.



A B Supplementary Fig. S9
o 0.09 Pool - 0.09 - Pool
D n === Ensemble - 1 e=ee=- Ensemble
X [K} X
3 i\ >
c [ 2 ]
S 0.06 P\ S 0.06
) \
= Py >
o T o
w H w
.g 0.03 :' g 0.03 1
© ! ©
i ! &
0.00 0.00 v
10 200
D
25 R D,...
® Experimental Program (Ag) (Ki
2.0 —— Ensemble RANCH
515 (100,000 model pool) | 277 | 926
(@)]
S 1.0 GAJOE (Ensemble) | 22.7 | 80.8
0.5
i
0.0
0.05 0.10 0.15 0.20 0.25 0.30
q (A
Oligomerization R (A) D (A) | Times
State 9 max
monomer 22.2 82.7 1
monomer 18.2 67.8 1
monomer 16.9 62.0 2
dimer 24.0 86.3 8
dimer 394 138.3 2
Ensemble Chi-Value: 1.64

Supplementary Figure S9: EOM analysis of LMW Isu1 suggests limited propensity to
oligomerize beyond dimer even at high protein concentration. SAXS scattering data for
LMW Isu1 at a protein concentration of 6 mg/ml were subjected to EOM analysis to identify
the best fit ensemble within a RANCH pool of 100,000 Isu1 models with a 1:1:1:1
stoichiometry of monomer:dimer:trimer:tetramer. (A-B) Distribution of frequencies of Ry and
D,.ax for the best fit ensemble (dashed black) and pool (solid grey). (C) Theoretical scattering
profile for the best fit ensemble (red line) fitted to experimental SAXS data (black dots). (D)
Summary of the biophysical parameters determined for the pool (RANCH) and best fit
ensemble (GAJOE). (E) Summary of the dimensions and frequency of each model within the

best fit ensemble.
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Supplementary Figure S$S10: EOM analysis of HMW Isu1 suggests propensity to form
dimer. SAXS scattering data for HMW Isu1 at a protein concentration of 1 mg/ml were
subjected to EOM analysis to identify the best fit ensemble within a RANCH pool of 100,000
Isu1 models with a 1:1:1:1 stoichiometry of monomer:dimer:trimer:tetramer. (A-B) Distribution
of frequencies of R, and D, for the best fit ensemble (dashed black) and pool (solid grey).
(C) Theoretical scattering profile for the best fit ensemble (red line) fitted to experimental
SAXS data (black dots). (D) Summary of the biophysical parameters determined for the pool
(RANCH) and best fit ensemble (GAJOE). (E) Summary of the dimensions and frequency of
each model within the best fit ensemble.
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Supplementary Figure S11: EOM analysis of HMW Isu1 suggests propensity to oligomerize
beyond dimer. SAXS scattering data for HMW Isu1 at a protein concentration of 6 mg/ml were
subjected to EOM analysis to identify the best fit ensemble within a RANCH pool of 100,000 Isu1
models with a 1:1:1:1 stoichiometry of monomer:dimer:trimer:tetramer. (A-B) Distribution of
frequencies of R, and D, for the best fit ensemble (dashed black) and pool (solid grey). (C)
Theoretical scattering profile for the best fit ensemble (red line) fitted to experimental SAXS data
(black dots). (D) Summary of the biophysical parameters determined for the pool (RANCH) and
best fit ensemble (GAJOE). (E) Summary of the dimensions and frequency of each model within
the best fit ensemble.
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Supplementary Fig. S13: LMW and HMW Isu1 form functional complexes with Yfh1Y73A
24-mer. (A) and (B) are the same panels shown in Fig. 3 (E) and (F) and are shown again
here for reference. (C) and (D) Individual UV-visible absorption spectra for the completed
reactions shown in (A) and (B), respectively. Plots are color-coded as in (A) and (B).



Supplementary Fig. S14

Supplementary Fig. S14: Comparison of prokaryotic and eukaryotic Fe-S cluster
assembly complexes. (A), ribbon representation of the A. fulgidus [IscS]e[lscU] complex
(PDB code 4EB5) and the [NFS1]e[ISCU] from the human  [FXN4%
210],,¢[ISCU],,*[NFS1],,¢[ISD11],, complex (PDB code 5KZ5). Alignment of the [IscS]e[IscU]
heterodimer with the [NFS1]e[ISCU] heterodimer shows the different positions of IscU (red
ribbon) and ISCU (yellow ribbon) relative to the flexible loop and catalytic Cys of IscS (blue
ribbon) and NFS1 (light blue ribbon). PLP cofactor is shown in red. This figure is adapted from
reference 17. (B), the 3-fold axis of the human [FXN4%-210],,e[ISCU],,¢[NFS1],,¢[ISD11],,
complex shows that in the context of oligomeric frataxin, ISCU can have a trimeric
configuration when bound to NFS1.
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Supplementary Table S1. Analysis of cross-linked peptides and distances between pairs of cross-linked amino acids in complex structure

Supplementary Table S1a

Single digestion (Glu-C) and analysis of cross-linked peptides and distances

Cross-linked peptides

Distance (A)

False Discovery Rate (FDR)

Yhi Isu Figure th1-[su1 intra th1-I.su1 intra th1-!su1 inter # 9f <5% |<10% |<20% |<25% Below
dimer trimer trimers Peptides 25%

n-ME N-GS,5HMS 5S4 T51K3,RLY 35HPK3gVIE 2 2

N-Term N-Term 5C 516+ 2.6 225+ 25 325+ 4.6

N-Term Sus 53.0 + 2.3 245+ 2.1 334 + 47

N-Term S8 56.1 + 2.3 26.1+ 1.8 362+ 4.9

N-Term Sz 574 + 2.4 239+ 22 376 £ 5.0

N-Term T 622+ 2.8 248+ 1.8 428 + 47

N-Term Kaz 62.1+ 35 276 + 1.7 427 + 59

N-Term Y35 63.7 + 3.3 290+ 1.8 444 + 51

N-Term Kag 5C 61.0+ 27 238+ 2.1 410 4.9

N-MES5,SssTssDGQVVPQE N-GS,5HMS 5S4 T51K3,RLY 35HPK3gVIE 2 1 1

Ss4 Kso 612+ 22 306+ 1.4 433+ 22

Sss Kz 504 + 2.3 324+ 15 430 + 24

Tss Kso 585+ 2.3 310+ 1.7 437 + 2.4

Sss Kag 60.0 + 1.3 271+ 15 377+ 25

Sss Ksg 58.1+ 1.4 287+ 1.7 377+ 2.7

Tse Kag 56.8+ 1.5 27.0 £ 21 38.6 + 2.7

n-ME LVQGMT 4,LDDAAK 0K 12,NT24E 1 1

N-Term Tis 330+ 25 343+ 2.1 18.0 £ 2.9

N-Term Ki20 412+ 2.3 235+ 22 256 + 3.8

N-Term Kizz 455+ 2.1 187+ 1.9 256 + 2.8

N-Term Tizs 471+ 22 172+ 1.9 27.8 £ 3.1

K7,AHEE IAK 56E 3 1 2

K7z Kizg 314+ 15 235+ 1.1 280+ 16

K7,AHE LVQGMT;1,LDDAAK 50lK12,NT 154 EIAK  ,sE 4 1 1 2

K7, Ti1a 155+ 1.2 235+ 1.0 420+ 1.2

K7z Kizo 216+ 2.1 138 + 1.4 303+ 1.5

K72 Ki2z 264+ 15 145+ 15 26.5+ 1.7

K7z Tiz4 288+ 1.8 17.7 £ 1.1 249+ 1.8

LSg,E IAK 55E 1 1

Soz Kizg 164+ 1.3 457+ 1.0 123+ 0.9

LS19sHGVMT 0LE LVQGMT ;1,LDDAAK 50IK;2oNT 24EIAK ,6E 2 1 1

Sios Kizo 287 + 1.7 375+ 1.1 248+ 1.7

Sios Kigo 286+ 1.4 377 £ 2.0 232+ 18

Ti10 K20 223+ 16 374+ 13 283 £ 1.1

Ti10 Ki2z 213+ 14 385+ 1.7 252+ 1.2




Cross-linked peptides

Distance (A)

False Discovery Rate (FDR)

Yfh1 Isui Figure th1-|_su1 intra th1-|_su1 intra th1-!su1 inter # c.:>f <5% |<10% |<20% |<25% Below
dimer trimer trimers Peptides 25%

WVS,5LRNGT 156K457LT150DILT 163EE IAK56E 1 1

Sis1 Kizg 221+ 09 371+ 1.2 334+ 1.3

Tiss Kizg 202+ 1.5 373+ 14 315+ 1.2

Kis7 Ki2g 203+ 1.1 355+ 1.2 284 + 1.2

Tisg Kizg 184+ 0.7 36.5+ 1.0 229+ 1.2

T163 Ki2g 13.7+ 0.6 416 = 1.0 202+ 1.0

VEK 165A1S17:K7,SQ-c LVQGMT 1,LDDAAK 50IK;,NT4E 2 2

Kies Tig 18.1+ 0.9 447 £ 1.0 445+ 1.3

Kieg Ki2o 9C 141+ 1.0 388+ 14 354+ 14

Kies Kizz 116+ 1.2 410+ 1.3 301+ 1.4

Kieg Ti24 98+ 1.1 442 + 1.1 251+ 15

Kizz Tig 242+ 0.7 51.3 + 1.1 453 + 1.7

Kizz Ki2o 202+ 1.3 454 + 1.3 376 + 1.7

Kiza Kizz 165+ 1.1 473+ 14 324+ 1.8

Kizz Ti24 13.6 £ 1.0 505+ 1.1 274 + 2.0

Saz Kizo 19.0+ 1.1 425+ 1.3 353+ 1.7

Siz Kiza 16.3+ 1.2 443 + 14 299+ 1.8

KoAlIS 171K1728Q-C IAK 25E 8 8

Kies Kizg 7.0+ 09 50.0 + 0.9 223+ 1.0

Kizz Ki2g 9C .0+ 09 56.2+ 1.0 233+ 15

Saz Kizg 9.7+ 09 532+ 1.0 211+ 15

VEK 65A1S171K7,SQ-c IAK 6ELS 13/LPPVK;36LHCS, 40MLAE 1 1

Kies Kizg 7.0+ 09 50.0 + 0.9 223+ 1.0

Kies Sz 10.7 + 1.0 538+ 1.5 194+ 15

Kies Kizs 174+ 15 424 + 11 219+ 23

Kies Si40 175+ 1.2 455 + 1.2 264 + 15

Kiza Kizg 8.0% 0.9 56.2+ 1.0 233+ 15

Kiza Sz 77+ 12 59.8 + 1.6 19.7 + 2.0

Kizz Kizs 189+ 1.5 481+ 1.2 257 + 2.4

Kiza S140 177+ 1.3 511+ 1.2 287 + 1.7

Siz Kizg 9.7+ 09 532+ 1.0 211+ 15

Si74 Ki3s 208+ 1.4 449 + 1.2 227+ 25

Double digestion (Glu-C and Asp-N) and analysis of cross-linked peptides and distances

Cross-linked peptides Distance (A) False Discovery Rate (FDR)

Yfhi Isu Figure th1-[su1 intra th1-|_su1 intra th1-!su1 inter. # 9f <5% |<10% |<20% |<25% Below
dimer trimer trimers Peptides 25%

nME NGS,5sHMS 56561 T31K3,RLY 35HPK 3 VIE Py 1 1 5 1

N-Term N-Term 5C 516+ 2.6 225+ 25 325+ 4.6

N-Term Sus 53.0+ 2.3 245+ 2.1 334 + 47

N-Term Sy 56.1 + 2.3 261+ 1.8 362 + 4.9

N-Term Sz 574+ 2.4 239+ 2.2 376 £ 5.0




Cross-linked peptides

Distance (A)

False Discovery Rate (FDR)

Yfh1 Isui Figure th1-[su1 intra th1-I.su1 intra th1-!su1 inter # 9f <5% |<10% |<20% |<25% Below
dimer trimer trimers Peptides 25%
N-Term Ta 622+ 2.8 248+ 1.8 428 + 4.7
N-Term Kz 62.1+ 3.5 276+ 1.7 427+ 59
N-Term Yss 63.7 + 3.3 290+ 1.8 444 + 51
N-Term Kag 5C 61.0+ 27 238+ 2.1 410+ 4.9
nME NGS,5HMS 55561 T 31K3,RLY 35HPK g VIEHY ;3 T,sHPRNV!
GSy;LDKsiKssLPNVGTGLVGAPACG 2 1 1
N-Term N-Term 516+ 2.6 225+ 25 38.7 + 3.6
N-Term Sus 53.0 + 2.3 245+ 2.1 409+ 3.6
N-Term Sy 56.1 + 2.3 26.1+ 1.8 414 + 36
N-Term Sz 574 + 2.4 239+ 2.2 38.8 + 3.7
N-Term Ta 622+ 2.8 248+ 1.8 306 + 4.2
N-Term Kaz 62.1+ 3.5 276+ 1.7 425+ 4.1
N-Term Ys 63.7 + 3.3 290+ 1.8 416+ 4.1
N-Term Kag 61.0+ 27 238+ 2.1 36.4 + 4.1
N-Term Yis 61.0 + 3.0 208 + 2.7 383 + 4.0
N-Term Tas 639+ 3.0 206 + 2.7 371+ 38
N-Term Ss 723+ 27 207 + 2.8 342+ 42
N-Term Kss 62.7 + 3.0 285+ 2.4 315+ 3.4
N-Term Kss 625+ 32 327 + 3.2 336 + 3.1
N-Term Te1 501+ 2.7 272+ 23 263 + 2.7
NMES5,Ss5Ts6 DDAAK 20lK122NT 124EIAK 26E 12 3 1 6 2
N-Term Kizo 412+ 23 235+ 2.2 265+ 2.7
N-Term Kizz 455+ 2.1 187+ 1.9 256+ 2.8
N-Term Ti2a 471+ 22 172+ 1.9 278 + 3.1
N-Term Kizs 482+ 2.1 189+ 2.0 325+ 3.3
Ses Kizo 388+ 1.6 215+ 1.8 244+ 22
Ses Kizo 364+ 1.7 201+ 1.9 238 + 2.2
Tse Ki2o 347 £ 1.7 16.9 + 2.0 26.4 + 2.0
Ses Kizz 429+ 14 16.7 + 1.9 235+ 25
Sss K1z 405+ 15 158 + 2.3 227+ 2.7
Tss Kizz 390+ 1.8 127 + 2.4 248 + 2.6
Sss Kizs 458+ 1.2 176 + 1.1 306 + 2.4
Ses Kizs 435+ 1.1 178+ 1.3 294 + 26
Tss Kizs 427+ 11 160+ 1.5 306+ 23
NMESc,SssTse DVMRLQIK;gVN 2 2
N-Term Kzg 428+ 2.7 338+ 24 275+ 2.8
Sss Kzg 424 + 1.2 343+ 14 286+ 1.7
Ses Kzg 408+ 1.5 337+ 1.7 30.7 £ 2.0
Tso Kzg 385+ 1.3 304+ 1.9 336+ 1.4




Cross-linked peptides

Distance (A)

False Discovery Rate (FDR)

Yhi Isul Figure th1-|_su1 intra th1-|_su1 intra th1-!su1 inter # c.:>f <5% |<10% |<20% |<25% Below
dimer trimer trimers Peptides 25%

NMES;,Ss5Ts5sDGQVVPQE HY 45T 4sHPRNVGS;;LDK3,KssLPNVGTGLVGAPACG 1 1

N-Term Yas 61.0% 3.0 298 + 2.7 38.3 + 4.0

N-Term Tua 63.9 + 3.0 296 + 2.7 371+ 38

N-Term Ss4 723+ 27 207+ 238 342+ 42

N-Term Kss 62.7 + 3.0 285+ 24 315+ 3.4

N-Term Kss 625+ 3.2 327+ 32 336 3.1

N-Term Te1 501+ 2.7 272+ 23 26.3 + 2.7

Sss Kss 62.1% 1.0 327+ 17 344+ 24

Sss Kss 60.3+ 1.2 335+ 1.9 357+ 26

Tss Kss 582+ 1.2 312+ 20 372+ 23

Sss Kss 622+ 1.3 359+ 1.6 36.5+ 2.1

Sss Kss 60.5% 1.5 366+ 1.7 38.0+ 23

Tss Kss 583+ 1.3 341+ 1.8 39.7 £ 2.0

NMES;,SssTs6 LS31LPPVK36LHCS 14,0MLAEDAIK ,6AAIK 5, 4 2 2
N-Term S131 526+ 2.2 185+ 2.4 333+ 24

N-Term Ki3s 550+ 2.2 99+ 2.1 221 % 2.2

N-Term S0 571+ 26 113+ 24 233+ 21

N-Term Kiag 46.7 £ 2.1 221+ 24 211+ 21

N-Term Kisz 459+ 23 273+ 25 229+ 24

Sss Ki3s 520+ 1.9 7.0+ 1.6 20.7 + 2.5

Sss Kiss 494 + 1.9 71+ 15 192+ 2.6

Tss Ki3s 483+ 1.8 6.1+ 0.8 199+ 25

Ss4 Kiss 447 + 1.2 215+ 14 211+ 20

Sss Kiag 425+ 1.4 204 + 1.8 214 % 2.0

Tss Kiss 404 + 1.3 171 £ 1.9 242 + 1.9

Ss4 Kisz 441+ 11 267+ 1.3 224+ 1.6

Sss Kisz 420+ 14 253+ 1.6 233+ 1.8

Tss Kisz 395+ 1.3 222+ 17 264+ 1.7

NMES;,SssTs6 IAK 26ELS 13/LPPVK;3,LHCS4yMLAE 3 1 2
N-Term Kizg 482+ 21 18.9 + 2.0 325+ 33

N-Term Sia1 526+ 22 185+ 2.4 333+ 24

N-Term Kiss 550+ 2.2 9.9+ 2.1 221+ 22

N-Term S0 571 % 26 113+ 24 233 2.1

Sss Kizs 458 + 1.2 176 + 1.1 306 + 2.4

Sss K128 435+ 1.1 178+ 1.3 294+ 26

Tss Kizs 427 + 11 16.0 £ 1.5 306+ 2.3

Sss Ki3s 520+ 1.9 7.0+ 1.6 20.7 + 2.5

Sss Kiss 494 + 1.9 71+ 15 192+ 2.6

Tss Ki3s 483+ 1.8 6.1+ 0.8 199 25

nME LS431LPPVK35LHCS4,0MLAE 10 1 9
N-Term S1a1 526+ 22 185+ 2.4 333+ 24

N-Term Kiss 550+ 2.2 9.9+ 2.1 221+ 22

N-Term S0 571+ 26 113+ 2.4 233+ 2.1




Cross-linked peptides

Distance (A)

False Discovery Rate (FDR)

Yih1 Isui Figure th1-|_su1 intra th1-|_su1 intra th1-!su1 inter # c.:>f <5% |<10% |<20% |<25% Below
dimer trimer trimers Peptides 25%

nME DAIK148AAIK;52DY 154K155S 156K 157RNT 160P T16:MLS 165-C 6 3 1 2
N-Term Kiag 46.7 £ 2.1 221+ 24 211+ 21

N-Term Kis 459+ 23 273+ 25 229+ 24

N-Term Yis4 442 + 24 315+ 25 276 23

N-Term Kiss 431+ 23 323+ 24 26.9 + 2.3

N-Term Sis6 464 + 2.3 329+ 25 256+ 2.2

N-Term Kisz 46.0+ 25 353+ 26 28.8 + 2.1

N-Term T160 426+ 2.4 362+ 24 281 24

N-Term Ti62 438 + 2.2 345+ 22 252 + 25

N-Term Sies 46.4 + 2.0 293+ 22 205+ 2.4

S54S55T5sDGQVVPQE IAK26E 5 2 2 1
Ss4 Kizg 458 + 1.2 17.6 £ 1.1 291+ 27

Sss Kizs 435+ 1.1 178+ 1.3 303+ 2.9

Tss Kizg 427 + 11 16.0 £ 1.5 319+ 27

K7,AHEE N-GS,5HMS5S 261 T51K3,RLY 35HPK3gVIE 4 1 3

K7z N-Term 368+ 1.6 31.0+ 1.7 326+ 1.8

K7, S5 389z 15 337+ 14 353+ 1.6

K7z Sy 420+ 14 359+ 1.3 389+ 16

K7z Sz9 424+ 1.5 341+ 16 372+ 18

K7, Ta 471+ 1.8 36.8 + 2.1 385+ 1.9

K7z Kz 47.7 £ 2.0 39.1+ 1.8 413 £ 1.7

K72 Y35 49.0 £ 1.7 395+ 14 433 + 2.1

K7z Ksg 452+ 1.8 339+ 15 38.0% 2.0

K7,AHEE LS431LPPVK35LHCS4,0MLAE 2 1 1
K7z S131 366+ 1.4 275+ 1.8 287 + 2.1

K72 Ki3s 36.2+ 1.8 173+ 1.7 174 + 21

Kz S140 387+ 1.7 210+ 1.7 244 + 1.7

K7,AHEE DAAK 2lK122NT124E 5 2 1 2
Kz, Kizo 216 + 2.1 138+ 1.4 303+ 15

K72 Ki2z 264+ 15 145+ 15 265+ 1.7

K72 Ti24 288+ 1.8 17.7 £ 11 249 + 1.8

K7,AHEE DAIK;4sAAIK15,DY 154K 1555 156K 157RNT 160P T16,ML S 4g5-C 5 1 1 1 2
Krz Kiag 271+ 1.6 123 + 1.1 303+ 15

K7z Kisz 265+ 15 14.0 £ 1.2 345+ 1.6

Krz Yisq 259+ 15 192+ 1.2 396+ 1.5

K7z Kiss 245+ 15 176 £ 1.3 39.1% 16

Krz Sis6 280z 1.5 18.3 + 1.1 306+ 1.7

K7, Kisz 285+ 1.5 219+ 1.1 428 + 1.6

K7z T1e0 243+ 1.7 19.0 + 1.4 412+ 1.8

K72 Tie2 248+ 1.7 154 £ 1.5 377+ 21

K7z Sies 265+ 1.6 101 £ 1.7 324+ 21




Cross-linked peptides Distance (A) False Discovery Rate (FDR)
. Yfh1-Isu1 intra{Yfh1-Isu1 intraj Yfh1-Isu1 inter # of Below
Yfh1 Isu1 Figure dimer trimer trimers Peptides <5% [£10% (<20% |<25% 25%
K7,AHEE DVMRLQIK;gVNDSg, Tg;GVIE 2 1 1
K72 Kz 269+ 14 262+ 1.0 442 + 14
Kza Se2 195+ 1.4 288+ 1.2 498+ 15
K7z Tes 165+ 1.7 275+ 1.4 479+ 1.6
K7,AHEE DVKgoF Ko, To3FGCGSgsAlAS 16581038104 Y 10sMT107E 1 1
Kza Kgo 312+ 14 269+ 1.2 409+ 1.4
K72 Kaz 366+ 1.4 264+ 1.0 372+ 1.3
Kza Tos 379+ 14 26.0 + 1.0 346+ 1.3
K7z Sog 39.0+ 1.5 286+ 1.2 321+ 15
Kza Si02 318+ 15 247 + 1.1 330+ 1.2
K7z Si03 314+ 15 242+ 0.8 345+ 1.2
Kza Sioa 312+ 1.3 275+ 0.8 38.0 £ 1.2
K72 Yi0s 285+ 1.2 269+ 0.9 374 + 11
Kza Tio7 266+ 1.4 250+ 0.8 386+ 1.1
K7,AHEE IAK 2E 4 1 3
K72 Ki2g 314+ 1.5 235+ 1.1 28.0+ 1.6
K,,AHEE DKs4KssL PNVGTg;GLVGAPACGDVMRLQIK;5VN 1 1
Kza Kss 458+ 1.5 319+ 14 423+ 13
K72 Kss 46.2 £ 1.6 337+ 1.1 454 + 1.3
Kza Te1 321+ 15 210+ 1.1 381+ 1.4
K72 Kz 269+ 14 262+ 1.0 442 + 14
DSg/LE DAAK 20lK122NT 124EIAK 26E 8 1 2 2 3
Sg7 Kizo 179+ 1.2 288+ 1.3 240+ 1.1
Sg7 Kizo 195+ 1.2 295+ 1.4 19.2 + 1.1
Sg7 Kizg 19.8 + 0.9 375+ 1.0 160+ 1.3
DSg,LE DKs4KssLPNVGTg;GLVGAPACGDVMRLQIK;VN 1 1
Sg7 Ksq 430+ 1.2 429+ 1.4 403+ 1.5
Sg7 Kss 444 + 1.4 446 + 1.1 434+ 1.4
Sgr Kz 5C 279+ 11 399+ 0.6 388+ 0.8
DSg,LEE NGS,5HMS ,6S 561 T51K3,RLY 35HPKgVIE 3 2 1
Sg7 N-Term 237+ 1.1 448 + 1.3 193+ 22
Sg7 Ksz 375+ 2.0 526+ 1.4 322+ 2.1
Sg7 Ksg 36.7 £+ 1.4 471+ 13 309 + 24
DSg,LE DAIK 146AAIK 5, 1 1
Sgr Kiag 255+ 0.8 26.8 + 0.8 272+ 0.8
Sg7 Kisz 283+ 08 26.5+ 0.8 327 + 1.0




Cross-linked peptides

Distance (A)

False Discovery Rate (FDR)

Yih1 Isul Figure th1-|_su1 intra th1-|_su1 intra th1-!su1 inter. # c.:>f <5% |<10% |<20% |<25% Below
dimer trimer trimers Peptides 25%

LS,0sHGVMT;,LE NGS,5HMS 56561 T31K3,RLY 35HPK 3 VIE 2 2

S10s N-Term 309 + 1.2 50.3 + 1.4 264 + 22

Sios Ksz 479+ 16 62.1+ 1.2 435+ 25

S10s Ksg 477+ 13 579+ 15 425+ 2.2

Ti1o N-Term 5C 232+ 1.2 53.0 + 1.2 230+ 1.8

Ti10 Kaz 403+ 1.6 63.6 + 1.6 406 £ 2.2

Ti1o Ksg 399+ 15 587+ 15 406 + 2.0

LS10sHGVMT ;0LEIPAFGT15Y 115VINK; 3QP [DAAK 5l ,NT 15,E

PNK;6QIWLAS 13,PLS3,GPNRF 2 1 1

Kis Kizo 211+ 1.2 296+ 1.3 327 £ 1.1

Kizs Ki2z 9C 224 £ 14 314 £ 1.7 300+ 1.8

Kizs Tios 219+ 1.3 328+ 15 268+ 1.7

Kizg Kizo 9C 193+ 1.3 253+ 1.3 399+ 1.4

Kizg Kio 220+ 15 285+ 1.8 36.8 + 2.0

Kizg Ti24 233+ 13 306 £ 1.8 338+ 1.9

Si0s Kizo 287 + 1.7 375+ 1.1 248 + 1.7

Si0s Kiza 286+ 1.4 37.7+ 20 232+ 1.8

Ti1o Kizo 223+ 16 374+ 13 283+ 1.1

Ti10 Ki2z 213+ 14 385+ 1.7 252+ 1.2

Ti1g Kizo 17.7 + 1.1 405+ 1.3 353+ 1.3

Ti1g Ki2z 145+ 1.2 427 + 1.6 312+ 14

Y11 Kizo 165+ 1.1 377+ 14 350+ 1.4

Y119 Ki2z 143+ 1.6 400+ 1.5 311+ 16

Si Kizo 127 + 1.3 362+ 1.3 393+ 1.6

Sias Ki2z 105+ 1.2 392+ 17 351+ 1.7

Siz7 Kizo 10.8 + 0.9 369+ 1.2 442 + 16

Sia7 Ki2z 82+ 15 406 £ 1.4 39.7+ 1.8

DVELS;,sHGVMT (LE DAAK 101K 2oNT124EIAK  6E 7 1 4 2

Sios Kizo 287 + 1.7 375+ 1.1 248 + 1.7

Si0s Kiza 286+ 1.4 37.7+ 20 232+ 1.8

Sios Kizg 273 + 1.1 434 + 1.4 223+ 22

Ti10 Ki2o 223+ 16 374+ 1.3 283+ 1.1

Ti1o Kiz 213+ 14 385+ 1.7 252+ 1.2

Ti10 Kizg 194 £ 1.2 457 £ 1.1 213+ 1.6

LS;0sHGVMT ;,LE DAIK 45AAIK, 5, 2 1 1

S1os Kiag 36.3+ 1.1 388+ 1.3 312+ 1.7

S1os Kisz 39.7 £+ 1.1 39.7 + 1.2 353+ 1.7

Ti1o Kiag 29.6 + 0.9 376+ 1.3 342+ 1.0

Ti10 Kisz 338+ 1.1 373+ 1.2 392+ 1.0

DILT,o,EE IAK 156ELS 13.LPPVK;36LHCS, 4,oMLAE 2 1 1

Ties Kizg 13.7 £ 0.6 416+ 1.0 202+ 1.0

T1e3 Kizs 213+ 1.6 341+ 1.1 16.0 + 2.2




Cross-linked peptides

Distance (A)

False Discovery Rate (FDR)

Yhi Isul Figure th1-|_su1 intra th1-|_su1 intra th1-!su1 inter # c.:>f <5% |<10% |<20% |<25% Below
dimer trimer trimers Peptides 25%

WVS,5LRNGT 156K157LT159DILT 165E N-GS,5HMS 35S 01 T51K3,RLY 3sHPK s VIE 1 1
Kisz N-Term 271+ 1.1 432+ 14 307 + 1.9

Kisz Sus 296+ 1.0 46.0 + 1.1 334+ 1.6

Kisz Sy 330+ 0.9 482+ 1.1 388+ 1.3

Kisz Sy 327 + 1.0 465+ 1.2 380+ 1.8

Kisz Ta 372+ 1.3 494 + 1.8 307 £ 1.7

Kisz Kao 384+ 1.7 516+ 1.8 420+ 1.6

Kisz Yss 399+ 1.3 514+ 1.3 457 + 1.6

Kisz Ksg 352+ 1.1 46.0 £ 14 409+ 1.6

Sis1 N-Term 296+ 0.9 448 + 1.1 357 + 2.0

Tiss N-Term 273+ 1.4 450+ 1.6 332+ 1.9

Tis0 N-Term 243+ 0.9 441+ 11 255+ 1.9

Tie3 N-Term 18.6 + 0.9 491+ 1.1 210+ 16

Sis1 Kz 408 + 1.6 542+ 1.6 477 + 1.7

Tiss Kao 374+ 1.8 529+ 2.0 440+ 1.8

Tiso Kaz 370+ 1.8 524+ 15 376+ 1.7

Tie3 Kao 312+ 1.9 56.1+ 1.5 329+ 1.6

Sis1 Kag 369+ 1.1 491+ 14 468 + 1.7

Tise Kag 336+ 1.1 473 + 1.6 432 + 1.6

Tis0 Kag 348+ 1.2 468 + 1.4 365+ 1.7

Tie3 Kas 297 + 1.0 501+ 1.4 328+ 1.6

WVS,5LRNGT 156K157LT159DILT 165E IAK 156ELS 13/LPPVK;36LHCS, 40MLAE 6 1 5
Kisz Kizg 9C 203+ 1.1 355+ 1.2 284+ 1.2

Kis7 Sia1 257+ 1.3 400+ 16 280+ 16

Kisz Kizs 9C 232+ 1.8 302+ 1.4 210+ 1.8

Kisz S140 263+ 1.7 341+ 1.6 291+ 1.4

Sis1 Kizg 221+ 09 371+ 1.2 334+ 1.3

T1ss Kizs 202+ 15 373+ 14 315+ 1.2

Tiso Kias 184 + 0.7 365+ 1.0 229+ 12

Tie3 Kizs 137 + 0.6 416+ 1.0 202+ 1.0

Sis1 Kizs 220+ 1.6 332+ 15 264+ 1.9

Tiss Kizs 219+ 21 329+ 14 244 + 1.8

Tis0 Kias 234+ 16 207 + 1.2 16.4 + 1.8

T1e3 Kiss 213+ 16 341+ 1.1 16.0 + 2.2
DLLNGEWVS 5,LRNGT ;56K 57LT15sDILT 155 |LS131LPPVK;36LHCS,40MLAE 4 1 3
Kisz Sia1 257 + 1.3 400 + 1.6 280+ 1.6

Kisz Kizs 232+ 1.8 302+ 1.4 210+ 1.8

Kisz Si0 263+ 1.7 341+ 1.6 291+ 14

Sis1 Kizs 220+ 1.6 332+ 15 264+ 1.9

Tiss Kizs 219+ 21 329+ 14 244 + 1.8

Tiso Kizs 234+ 1.6 207 + 1.2 16.4 + 1.8

Ties Kizs 213+ 1.6 341+ 1.1 16.0 + 2.2




Cross-linked peptides

Distance (A)

False Discovery Rate (FDR)

Yhi Isul Figure th1-|_su1 intra th1-|_su1 intra th1-!su1 inter: # c.:>f <5% |<10% |<20% |<25% Below
dimer trimer trimers Peptides 25%

Ki16sAlS171K17,8Q N-GS5HMS S 501 T31K32RLY 35sHPK35VIE 6 1 2 2

Kies N-Term 104 + 0.9 575+ 1.1 200+ 1.6

Kies Sys 124 + 0.8 60.2 + 0.8 216+ 1.5

Kies Sy 16.7 £ 0.9 615+ 0.7 276 + 1.6

Kies Sy 175+ 1.0 59.3+ 0.8 281+ 2.0

Kies T3y 225+ 1.2 61.1+ 1.8 30.0+ 1.8

Kies Kaz 232+ 17 63.6 + 1.5 314+ 18

Kies Yss 264+ 1.4 625+ 1.6 36.6 + 1.8

Kies Kag 9C 224 + 0.9 573+ 1.4 331 16

K1z N-Term 9C 5.0+ 0.6 63.6 + 1.2 19.0+ 1.9

K17 S5 6.0+ 0.8 66.3 £ 0.9 19.7 £ 2.0

Kizz Sy 11.7 £ 0.7 67.4 + 0.8 256 + 2.0

K172 Sy 134+ 1.0 65.1 + 0.9 269 23

Kizz T3y 184 + 1.1 66.6 + 1.8 288 + 2.0

K172 Kaz 9C 188 + 1.6 69.2 + 1.6 296 = 2.1

K1z Yss 231+ 15 679+ 1.8 354+ 2.1

K17z Kag 19.8 + 1.0 628 £+ 1.5 327+ 1.8

Si71 N-Term 86+ 0.5 60.5+ 1.2 17.3 £ 1.7

Si71 Kaz 205+ 1.8 65.6 + 1.6 274+ 1.9

Si71 Ksg 211+ 1.1 593+ 1.5 30.0 £+ 1.7

Ki68AlS171K172SQ DVMRLQIK;gVN 1

Kies Kzs 23.0 + 0.6 457 + 0.7 478+ 1.0

Kizz Kzg 272+ 0.5 51.8 + 0.8 486 + 1.5

Sin K7s 25.0 + 0.5 48.8 + 0.8 462+ 14

VEK;63A1S171K17,SQ DKs4KssLPNVGTs,GLVGAPACG 1 1

Kies Kss 5C 319+ 1.1 49.0 + 1.1 473 1.3

Kies Kss 339+ 1.2 49.8 + 0.9 50.6 + 1.4

Kies Te1 250 £+ 0.6 395+ 0.5 457 = 1.1

K17z Ksa 327+ 13 539+ 1.1 484 + 1.8

Kizz Kss 351+ 1.6 546+ 1.0 516+ 1.8

Kizz To1 28.8+ 0.7 453+ 0.6 475+ 1.4

Si71 Kss 327+ 1.3 503 £ 1.1 453 + 1.6

Sin Kss 348+ 1.5 51.1+ 1.0 485+ 1.7

VEK;8AIS171K1725Q DAAK 20lK122NT24E 8 7

Kies Kizo 9C 141+ 1.0 388+ 1.4 354+ 1.4

Kies Kizz 116+ 1.2 410+ 1.3 301+ 1.4

Kies Ti24 98+ 1.1 442 + 1.1 251+ 15

Kizz Kizo 202+ 1.3 454 + 1.3 376+ 1.7

K172 Kizz 165+ 1.1 473 + 1.4 324+ 1.8

K1z Ti2a 136+ 1.0 505+ 1.1 274 + 2.0

Sir1 Kizo 19.0 + 1.1 425+ 1.3 353+ 1.7

Si71 K122 16.3 £ 1.2 443 + 1.4 299+ 1.8




Cross-linked peptides Distance (A) False Discovery Rate (FDR)
Yfhi Isu Figure th1-[su1 intra th1-I.su1 intra th1-!su1 inter # 9f <5% |<10% |<20% |<25% Below
dimer trimer trimers Peptides 25%
VEK;65A1S171K1725Q DAIK 4sAAIK15,DY 154K 1555 156K 157RN T 160P T16,ML S 1g5-C 3 1 1 1
Kies Kiag 194 + 0.7 355+ 0.7 38.8 £ 1.1
Kieg Kisz 244 + 0.6 328 + 0.6 448 + 1.1
Kies Yisa 258+ 0.6 363+ 0.6 483+ 1.0
Kieg Kiss 271+ 0.5 334 + 0.6 49.2 + 1.0
Kies Sis6 30.1+ 05 316+ 0.7 512+ 1.1
Kieg Kis7 310+ 0.6 347 + 0.8 532+ 1.1
Kies T1e0 316+ 0.7 302+ 0.8 531+ 1.2
Kieg Tie2 320+ 0.8 25.8 £+ 0.7 515+ 15
Kies Sies 293+ 1.0 248+ 0.8 468 + 1.8
Kizz Kiag 243+ 0.9 418 £ 0.8 414 + 14
Kiza Kis2 2907+ 0.8 391+ 07 474 + 1.4
Kizz Yisa 310+ 0.6 424 + 0.7 503+ 14
Kiza Kiss 327+ 07 39.7 + 0.8 515+ 1.4
Kizz Sis6 355+ 0.7 376+ 0.7 537+ 14
Kiza Kisz 362+ 0.6 40.6 £ 0.7 554 + 1.4
Kizz T1e0 376+ 0.9 36.4 + 1.0 558+ 1.4
Kiza Ti62 381+ 1.1 323+ 0.9 547 + 1.7
Kizz Sies 351+ 1.2 314+ 1.0 50.3+ 2.0
Siz1 Kiag 235+ 0.8 386+ 0.7 386+ 1.4
Sin Kisz 285+ 0.7 36.1 + 0.6 447 + 1.4
Siz1 Kiss 310+ 0.6 369+ 0.7 489+ 1.3
Si7 Kis7 345+ 07 378+ 0.7 527+ 14
K168AIS171K1728Q IAK 26E 12 7 5
Kies Kizg 0.9 50.0 £ 0.9 223+ 1.0
Kizz Kizg 9C 0.9 56.2+ 1.0 233+ 15
Siz Kizg + 0.9 532+ 1.0 211+ 15
Ki6sAlS171K17,8Q DSg,Tg;GVIE 2 1 1
Kies Seo 288 + 0.7 443 + 0.8 549 + 1.2
Kies Tes 26.0% 0.7 446+ 1.6 522 + 1.1
Kizz Sg2 345+ 0.7 50.5 + 0.9 56.0 £ 1.5
Kiza Tes 318+ 0.8 510+ 15 532+ 1.4
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Supplementary Table S1b

Single digestion (Glu-C) and analysis of cross-linked peptides and distances

Cross-linked peptides

Distance (A)

False Discovery Rate (FDR)

. Yfh1 intra- Yfh1-Yfh1 Yfh1-Yfh1 # of Below
Yfh1 Yfh1 Figure - - - . . <5% |$10% |<20% (<25% o
monomer intra-trimer | inter-trimers | Peptides 25%
n-ME S54S55T5sDGQVVPQE 2 2
N-Term Sss 4+ 06 60.6 + 2.4 205+ 4.5
N-Term Sss 8.7+ 06 58.9 + 2.6 195+ 4.4
N-Term Tso 95 1.0 56.3 + 2.7 19.3 + 3.9
n-ME K7,AHEE 8 7 1
N-Term Kra 8E 207 £+ 2.6 442+ 2.2 155 + 2.5
n-ME WVS5/LRNGT 156K157L T159DILT163EE 1 1
N-Term Sis1 375+ 1.9 292+ 1.7 26.4 + 3.5
N-Term Tiss 362+ 2.2 291+ 23 233+ 3.7
N-Term Kisz 334+ 2.0 311+ 2.0 209+ 3.5
N-Term Tis 31.7 £ 2.1 320+ 1.9 17.7 + 3.9
N-Term Ties 347+ 23 298+ 1.9 174 + 4.8
n-ME VEK 65A1S171K17,8Q-¢ 7 6 1
N-Term Kies 423+ 25 251+ 2.0 233 + 4.7
N-Term Kizz 473+ 25 252+ 2.2 279 45
N-Term Siz1 439+ 2.6 276+ 2.2 243+ 4.5
K7,AHEE ADDYg,LDHLLDSg,LEE 14 9 1 3 1
K72 Yso 8E 102+ 1.0 279+ 0.8 215+ 1.7
Kz Sgr 155+ 0.8 292+ 0.8 236 + 2.3
K7,AHEE S54S55 TssDGQVVPQE 2 2
Kz Ss4 8E 179+ 1.9 413+ 1.7 118+ 1.7
Kz Sss 157+ 1.9 394+ 2.0 118+ 1.7
Krz Tse 134+ 1.9 36.7 £ 2.1 148 + 1.7
K7,AHEE K;,AHEE 2 1 1
K72 K72 8E NA 303+ 1.5 225+ 2.0
K7,AHEE Ki68A1S174K1728Q-C 9 9
Kz Kies 26.7 £ 1.1 258 + 1.0 340+ 1.3
Kz Kiz2 33.0+ 1.1 307 £ 1.2 363+ 1.7
K72 Sin 30.0 £ 1.1 30.6 + 1.0 375+ 15
LSg,E K;,AHEE 2 1 1
Sg Kz, 240+ 0.9 325+ 14 288 + 2.9
LSgE Ki68A1S174K1728Q-C 1 1
So2 Kies 120+ 1.5 491 £ 0.7 172+ 1.2
So2 Kizz 148+ 1.5 534+ 1.0 159+ 1.8
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Cross-linked peptides

Distance (A)

False Discovery Rate (FDR)

Yfh1 Yfh1 Figure | Yinfintra- | Yfni-Yfht | Yfh1-Yfhi #of | o, |<10% |<20% |<25% | BEIOW
monomer intra-trimer | inter-trimers | Peptides 25%

KyeoAIS 1K 7,SQ-C ::‘?SLGLLEEVINK123QPPNK1280IWLAS134PLS137GPN ) )
Kies Yig 148 + 1.0 463+ 0.5 247+ 15

Kieg Kizs 248 + 0.6 431+ 0.5 36.5+ 1.8

Kies Kizg 279+ 0.7 345+ 0.8 416+ 1.7

Kieg Sias 154 £ 1.0 413 + 0.9 26.7 £+ 1.3

Kies Siy 16.9 + 1.1 374+ 12 282+ 14

Kizz Y119 186+ 1.1 52.6 + 0.6 272+ 18

Kiza Kizs 30.0 + 0.8 494 + 0.7 393+ 2.0

Kizz Ki2g 339+ 1.0 409 + 0.9 451+ 19

Kiza Sia 199+ 1.2 476 + 0.8 299 + 1.7

Kiza Siz 212+ 14 436 1.2 319+ 1.7

Saz Kizs 291+ 0.7 476 + 0.6 384 + 2.0

Si74 Ki2g 329+ 0.7 39.2+ 09 435+ 19

VEK;65AIS17:K17,8Q-C WVS,5.LRNGT 156K 157LT156DIL T 165EE 4 4
Kies Sis1 211+ 0.7 371+ 1.0 393+ 1.2

Kieg T1s6 18.1+ 0.8 376+ 1.3 377+ 1.2

Kies Kisz 175+ 04 36.4 + 1.1 345+ 1.2

Kieg T1s9 146 £ 0.2 384 + 0.8 29.0+ 1.2

Kies Tie3 8.6+ 0.2 438 + 0.7 263+ 1.0

Kiza Sis1 275+ 0.9 433+ 09 39.0+ 1.7

Kiza Tise 247 £ 1.1 436 + 1.3 369 + 1.6

Kizz Kis7 242 + 0.8 422 + 1.1 341+ 1.6

Kiza Tisg 21.1% 05 437 £ 1.0 288 + 1.6

Kizz Tie3 15.0+ 0.5 489 + 1.0 248 + 14

Saz Kisz 222+ 05 414 £ 11 369 + 1.4

Ki6AIS171K1729Q-C S54S55Ts5sDGQVVPQE 1 1
Kies Ss4 403+ 1.3 238+ 1.3 227 + 2.4

Kies Sss 381+ 1.3 236+ 1.4 242+ 27

Kieg Tse 374+ 1.1 213+ 1.3 256 + 2.3

Kizz Ss4 455+ 1.4 248+ 14 275+ 2.7

Kizz Sss 435+ 14 254+ 15 29.0+ 2.9

Kiza Tse 430+ 1.3 236+ 15 299 + 24

Ki6AIS171K1725Q-C VEK 65A1S171K17,9Q-C 6 6
Kieg Kieg NA 521+ 0.7 276 + 0.8

Kies Kizz 6.8+ 05 572+ 0.9 242 + 12

Kies Siz1 52+ 02 57.0+ 0.7 26.0 + 1.1

Kizz Kies 6.8+ 05 572+ 0.9 242 + 12

Kizz Kiz2 NA 63.5+ 1.0 229+ 1.4

Kiza Si71 381 0.0 63.5+ 0.8 216+ 1.3
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Double digestion (Glu-C and Asp-N) and analysis of cross-linked peptides and distances

Cross-linked peptides

Distance (A)

False Discovery Rate (FDR)

. Yfh1 intra- Yfh1-Yfh1 Yfh1-Yfh1 # of Below
Yfh1 Yfh1 Figure . . . . . <5% |£10% |<20% |<25% o
monomer intra-trimer | inter-trimers | Peptides 25%
nME NMS5,Ss5TssDGQVVPQE 5 3 1 1
N-Term N-Term 8E NA 63.4 + 2.9 202 + 5.7
N-Term Ssy 6.4+ 0.6 60.6 + 2.4 205+ 4.5
N-Term Sgs 8.7+ 0.6 589+ 26 195+ 4.4
N-Term Tse 95+ 1.0 56.3 + 2.7 193 + 3.9
nME LS10sHGVMT,LE 1 1
N-Term Sios 375+ 1.4 63.0+ 1.6 294 + 2.4
N-Term Ti10 39.7+ 1.6 623+ 1.7 276+ 3.3
K7,AHEE NMSs,Ss5TssDGQVVPQE 23| 14 4 2 2
K72 N-Term 20.7 + 2.6 442 + 2.2 15.0 + 2.2
K7z Sss 8E 179+ 1.9 413+ 1.7 118+ 1.7
K7z Sss 157 + 1.9 394 + 2.0 1.8+ 1.7
K7, Tss 134+ 1.9 36.7 + 2.1 148 + 1.7
K7,AHEE LS10sHGVMT oLE 2 2
K72 Sios 268+ 1.3 343+ 15 26.3 + 2.1
K7z Ti10 258 + 1.3 286+ 1.2 303+ 22
K7,AHEE VEK;65A1S171K17.SQ-c 20 7 3 4 1 5
Kza Kigs 26.7 £ 1.1 258+ 1.0 340+ 1.3
K72 Ki72 330+ 1.1 30.7 £ 1.2 353+ 1.7
K7, Si74 30.0 + 1.1 30.6 + 1.0 375+ 15
DDYgol WVS ;51 LRNGT 56K57LT150DILT 163E 2 1 1
Yso Kisz 11.7 £ 0.9 225+ 0.7 298 + 1.1
DSg/LE K168AlIS171K17,SQ 2 1 1
Sg7 Kies 148 £ 0.7 405+ 0.7 220 1.1
Sgr Kiz72 20.1 £ 0.8 451 + 1.0 221+ 1.8
LSq,E K7,AHEE 1 1
Se» K7z 240+ 0.9 325+ 1.4 288+ 2.9
ELSg,E WVS5/LRNGT 156K157L T 159 2 1 1
Sez Kisz 19.3 + 0.7 39.7 £ 0.9 277 + 2.3
LSq,E K168A1S171K172SQ 5 3 1 1
Soz Kigs 120+ 1.5 49.1% 0.7 172+ 1.2
Ses K172 148+ 1.5 534+ 1.0 159+ 1.8
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Cross-linked peptides

Distance (A)

False Discovery Rate (FDR)

Yfh1 Yfh1 Figure | Yinfintra- | Yfni-Yfht | Yfh1-Yfhi #of | o, |<10% |<20% |<25% | BEIOW
monomer intra-trimer | inter-trimers | Peptides 25%
DLLNGEWVS 5,LRNGT 155K157L T 159 IPAFGT415Y 119VINK;,3QPPNK,5QIWLAS 13,PLS 3,GP
NRF 1 1
Kisz Ti1g 18.8 + 1.1 337+ 0.8 246+ 1.2
Kis7 Y119 16.4 £ 0.9 309+ 0.7 256 + 1.6
Kisz Kizs 155+ 0.9 271+ 0.7 338+ 1.7
Kis7 Kizg 141+ 0.9 184 £ 1.0 364 + 1.6
Kisz Sia 144+ 1.3 26.1+ 0.9 253 + 1.3
Kisz Siz 153 = 1.1 230 1.2 254+ 1.0
Sis1 Kizs 147 + 0.8 251+ 0.7 356+ 1.5
Sis1 Kizg 10.3 £ 1.0 159 £ 0.7 385+ 14
Tiss Kizs 179+ 0.9 286+ 0.9 372+ 1.8
Tis6 Kizg 149+ 0.9 19.7 £ 1.0 400+ 1.5
Tiso Kizs 146 + 0.9 29.1+ 0.6 300+ 1.9
Tise Kizg 16.5 £+ 0.7 209+ 0.9 329+ 1.8
DILT63EE K168AIS171K17,8Q-c 2 1 1
Ties Kies 86+ 02 438 + 0.7 263+ 1.0
Ties Ki72 15.0 £+ 0.5 489+ 1.0 248 + 14
VEK;65AIS17:K17,8Q-C NMS5,Ss5 TssDGQVVPQE 23 7 2 11 3
Kies N-Term 423+ 25 251 + 2.0 245+ 3.3
Kieg Ssy 403+ 1.3 238+ 1.3 227 + 24
Kies Sss 381+ 1.3 236+ 14 242 + 2.7
Kies Tso 374+ 1.1 213+ 1.3 256 + 2.3
K7 N-Term 473+ 25 252 + 2.2 289+ 36
Ki7, Ssy 455+ 14 248 £ 14 275+ 2.7
Kiza Sss 435+ 14 254+ 15 290+ 2.9
Kizz Tse 430+ 1.3 236+ 15 299+ 24
S N-Term 439+ 26 276+ 2.2 253+ 35
Ki6sAlS171K17,8Q-c LS0sHGYMT 4LE 3 1 1 1
Kieg Sios 26.2 £+ 0.9 46.6 £ 1.2 242 + 1.8
Kies Ti10 189 + 1.2 484 + 1.0 244 + 14
Ki7, Ti10 29.6 £ 0.9 509+ 1.5 272 + 2.2
Kirz Si0s 223+ 1.1 532+ 1.2 254 + 2.1
Ki6sAlS171K17,8Q-c VEK;65A1S171K17,SQ-C 15 14 1
Kies Kies NA 521+ 0.7 276 + 0.8
Kieg Kizz 6.8+ 0.5 572+ 0.9 242 + 1.2
Kieg Si71 52+ 02 570+ 0.7 275+ 1.1
Kizz Kieg 6.8+ 0.5 572+ 0.9 242 + 1.2
Ki7, Ki72 NA 63.5+ 1.0 229+ 1.4
Kiza Siz1 38 0.0 63.5+ 0.8 263+ 1.4
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Supplementary Table S1c

Single digestion (Glu-C) and analysis of cross-linked peptides and distances

Cross-linked peptides Distance (A) False Discovery Rate (FDR)
Isui Isui Figure Isu1 intra- Isu1-|_su1 intra4 Isu1-|_su1 inter #c.:>f <5% |<10% |<20% |<25% Below
monomer trimer trimers Peptides 25%
IAK 56E LVQGMT 14,LDDAAK 5IK;,NT ;24E 5 5
Kizg Ti14 227 £ 0.9 36.8+ 0.8 30.0 £ 1.1
Kizg Kizo 151+ 1.2 436+ 1.6 318+ 1.5
Kizg K1z 102+ 0.6 489 1.2 317+ 1.0
Ki2g Ti24 6.2+ 04 516+ 14 298 + 1.1
IAK 56E N-GS,5HMS 25501 T51K3,RLY 3sHPK35VIE 2 2
Kizs N-Term 5C, 7G 8.0+ 1.2 623+ 1.0 246+ 2.2
Kizs Sus 11.0 £ 1.0 65.1+ 0.9 261+ 2.1
Kizg Sy 16.0+ 1.2 66.8 £+ 1.2 32.7 £ 2.1
Kizg Sz 16.0+ 1.4 64.7 + 1.0 337+ 25
Kiz2g T34 205+ 14 66.8 + 1.9 35.7 + 2.0
Kizg Ksz 5C 219+ 15 693+ 1.5 36.8 + 2.2
Kiz2g Y35 254+ 1.0 684 + 15 423 + 2.3
Kizs Kag 5C 20.7 + 0.9 632+ 15 392+ 2.0
IAK 28E IAK;28E 1 1
Kizg Kizg 7G NA 547 £ 1.1 272+ 13
LS,31LPPVK;35LHCS 14, MLAE LVQGMT 1,LDDAAK 50IK,NT4E 2 2
Kizs Ti1a 277+ 19 317+ 14 223+ 19
Kizs Kiz2o 16.6 + 1.8 387+ 19 266 + 2.2
Kisg K122 114+ 1.8 433 + 1.7 285+ 23
Kizs Tis 87+ 16 453 2.0 283+ 21
Sia1 Kizo 20.0 + 1.3 482+ 1.9 301+ 1.9
Sia1 K1z 149+ 1.1 534+ 1.6 207+ 15
S140 Kizo 179+ 1.9 416 1.5 333+ 14
Si40 Kiz 129+ 1.7 466 1.6 349+ 1.8
Double digestion (Glu-C and Asp-N) and analysis of cross-linked peptides and distances
Cross-linked peptides Distance (A) False Discovery Rate (FDR)
Isul Isu Figure Isu1 intra- Isu1-I.su1 intra4 Isu1-I.su1 inter #9f <5% |<10% |<20% |<25% Below
monomer trimer trimers Peptides 25%
DVMRLQIK7gVN DVMRLQIK75VNDSg, Tg;GVIE 1 1
Kzg Krg NA 301+ 0.5 59.9 + 0.9
Kzg Se2 7H 124 + 0.2 184 + 0.4 572+ 0.7
Kzg T3 126 + 0.7 204+ 05 542 + 1.0
IAK 56E NGS5HMS 558261 T51K3,RLY35HPK36VIE 6 2 4
Kizs N-Term 5C, 7G 80+ 1.2 623+ 1.0 246 + 2.2
Kizg Sys 110+ 1.0 65.1+ 0.9 261+ 2.1
Kizs Sz 16.0 + 1.2 66.8 + 1.2 32.7 + 2.1
Kizg Sz 16.0+ 1.4 64.7 £ 1.0 337+ 25
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Cross-linked peptides Distance (A) False Discovery Rate (FDR)
Isul Isu Figure Isu1 intra- Isu1-I.su1 intra4 Isu1-I.su1 inter #9f <5% |<10% |<20% |<25% Below
monomer trimer trimers Peptides 25%

Kizs Ta 205+ 1.4 66.8 + 1.9 357 + 2.0
Ki2g Kaz 5C 219+ 15 693+ 15 36.8+ 22
Kizs Yas 254+ 1.0 68.4 + 1.5 423+ 23
Kizs Kss 5C 20.7 + 0.9 632+ 1.5 392+ 20
DAIK46AAIK 5, NGS,5HMS 56S 591 T51K3,RLY 3sHPK g VIEHY 43 T,sHPRNV

GSsL 2 ! L
Kisg N-Term 258 + 1.3 458 + 1.1 427 + 1.6
Kisg Sys 276+ 0.9 475+ 0.9 448 + 1.4
Kisg Sy 27.8 + 0.9 49.0 £ 1.0 46.8 + 1.1
Kisg Sz 26.0 + 0.8 489 + 1.1 444 + 1.4
Kisg Ta 289+ 15 531+ 15 455+ 1.9
Kisg Kz 308+ 1.4 536 + 2.1 484 + 1.6
Kisg Yas 30.3 + 1.1 537+ 1.6 487 + 1.8
Kiss Kss 252+ 1.3 502+ 1.4 438+ 2.2
K1 Yis 258 + 1.8 486 + 1.2 485 + 2.2
Kisg Tas 266+ 1.3 50.7 £ 1.0 474 + 1.8
Kisg Ss 305+ 1.2 56.7 + 0.9 455+ 2.2
Kisa N-Term 316 + 1.2 429 + 11 426 + 1.6
Kisz Sus 333+ 0.9 445+ 0.9 445+ 1.3
Kisa Sz 330+ 0.8 453 + 0.9 46.7 £ 1.0
Kisz Sa9 312+ 0.7 449 + 1.0 444 + 1.4
Kisa T 339+ 14 488 + 1.4 453 + 1.9
Kisz Ksz 356+ 1.4 495+ 2.0 481 + 1.6
Kisa Y35 344 + 1.1 491+ 1.4 489 + 1.8
Kisz Kss 297 + 1.3 455+ 1.4 442 + 2.2
Kis Y 287+ 1.7 435+ 1.2 499+ 20
Kisz Tas 293 + 1.2 454 + 0.9 488 + 1.6
Kis Ss1 322+ 1.0 509 + 0.9 473+ 21
LVQGMT,,LD DAAK 20lK12oNT124EIAK 1 26E 67 11 5 51
Ti1a Kizo 12.0 £ 0.6 239+ 1.4 386 1.4
Ti1g K1z 16.6 £ 1.0 270+ 1.0 333+ 15
Ti1a Kizs 227 + 0.9 36.8+ 0.8 30.0 = 1.1
DAAK 120lK12:NT124E DAAK 2lK122NT124E 1 1
Kizo Kiz2o NA 301+ 1.5 417 + 15
K120 K12z 6.3+ 04 339+ 19 36.7+ 14
Kizo Tioa 106 £ 1.2 378+ 17 324+ 15
Kizz Kizo 6.3+ 04 339+ 1.9 367+ 1.4
Kizz K1z NA 393+ 1.8 379+ 14
K122 Ti24 53+ 0.3 43.0+ 1.4 332+ 1.6
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Cross-linked peptides Distance (A) False Discovery Rate (FDR)
. Isu1 intra- [Isu1-Ilsu1 intra{lsu1-Isu1 inter # of Below
Isut Isut Figure monomer trimer trimers Peptides 5% |10% |<20% |<25% 25%
DAAK;20lK;2oNT 124E IAK 156ELS 13/LPPVK;36LHCS, 40MLAE 2 1 1
Kizo Kizg 151+ 1.2 436 + 1.6 318+ 15
Kizo Sz 200+ 1.3 482 + 1.9 301+ 1.9
Kizo Kizs 7G 166 + 1.8 387+ 1.9 266+ 2.2
Kizo S140 179+ 1.9 416+ 15 333+ 1.4
Kz Kizg 102+ 0.6 48.9 £ 1.2 317 + 1.0
Kizz Sy 149+ 1.1 534 + 1.6 29.7 + 15
Kz Kizs 7G 114+ 18 433+ 1.7 285+ 2.3
Kiza S140 129+ 1.7 46.6 + 1.6 349+ 1.8
Tizs Kizs 62+ 04 516+ 14 298+ 1.1
Ti24 Kizs 87+ 1.6 453 + 2.0 283+ 2.1
DAAK; 20lK; 25N T 124EIAK  26E LS3/LPPVK;3LHCS,,MLAE 15 3 12
Kizo Sz 200z 1.3 482+ 1.9 301+ 1.9
Ki2o Ki3s 7G 16.6 + 1.8 387+ 19 26.6 £+ 2.2
Kizo S10 179+ 1.9 416+ 15 333+ 1.4
Kz Sy 149+ 1.1 534 + 1.6 29.7 + 15
Kz Kizs 7G 114+ 18 433+ 1.7 285+ 23
Kiza S140 129+ 1.7 466 + 1.6 349+ 1.8
Kizg Sz 57+ 07 588+ 1.5 247+ 1.9
Ki2g Ki3s 1.4+ 15 475+ 1.3 277 + 24
Kizg S10 128 + 1.1 512+ 1.4 329+ 1.8
DAAK 20K;2oNT 124EIAK  ,6E DKsKssLPNVGTg,GLVGAPACG 1 1
Ki2o Ksq 5C 28.7 £ 1.3 447 + 1.1 543+ 1.2
Kizo Kss 30.3+ 1.2 451+ 1.0 577+ 1.3
Ki2o Tet 169 + 1.1 322+ 0.8 521+ 1.1
Kz Kss 278+ 1.4 497 + 1.3 56.2 + 1.8
Kizz Kss 30.0+ 1.6 50.1 £ 1.2 596 + 1.9
Kz Te1 18.6 + 0.8 37.7 + 1.1 540 + 1.4
Ki2g Ksq 311+ 11 549+ 1.2 538+ 1.7
Kizg Kss 338+ 14 55.5+ 0.9 571+ 1.7
Ki2g Tet 25.7 £ 0.6 444 + 0.8 517+ 14
Ta Kss 306 + 1.2 534+ 1.3 56.2 + 1.7
Ti24 Kss 331+ 14 539+ 12 595+ 1.8
DDAAK 0K 25N T 124EIAK  26E HY 43T 2sHPRNVGS;;LDK5,KssLPNVGT4,GLVGAPAC 1 1
Kizo Y 295+ 2.2 521+ 1.8 514+ 1.7
Kizo Tas 310+ 1.7 521+ 1.4 518+ 1.6
Kizo Ss 36.7 + 1.8 517+ 1.4 547 + 1.9
Ki2o Ksq 5C 28.7 £ 1.3 447 £ 1.1 543+ 1.2
Kizo Kss 30.3+ 1.2 451+ 1.0 577+ 1.3
Kizo Te1 16.9+ 1.1 322+ 0.8 52.1 + 1.1
Kizz Ya3 274 + 2.5 575+ 1.8 521+ 23
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Cross-linked peptides

Distance (A)

False Discovery Rate (FDR)

. Isu1 intra- |[Isul1-Isu1 intra{lsu1-Isu1 inter # of Below
Isut Isut Figure monomer trimer trimers Peptides 5% |10% |<20% |<25% 25%
Kizz Taa 289+ 2.0 573+ 14 529+ 2.1
Kz Ss4 346+ 1.5 56.3+ 1.7 56.9 + 2.4
Kizz Kss 278+ 14 497 + 1.3 56.2 + 1.8
Kiz Kss 300+ 1.6 50.1+ 1.2 596 + 1.9
Kizz Te1 18.6 + 0.8 37.7 £ 11 540+ 14
Kizg Y3 269+ 15 633+ 1.9 480+ 22
Kizs Tus 29.0+ 1.2 626+ 1.5 495+ 2.0
Kizg Ss4 36.4+ 1.3 60.1+ 1.3 553+ 25
Ki2g Kss 311+ 11 549+ 1.2 538+ 1.7
Kizg Kss 338+ 14 555+ 0.9 571+ 1.7
Kizg Te1 25.7 + 0.6 444 + 0.8 517+ 1.4
DAAK 20lK122NT124E DAIK;4sAAIK15,DY 154K 1555 156K 157RNT 160P T16,MLS 1g5-C 17 6 2 5 4
Ki2o Kis 81+ 1.2 28.0+ 1.2 400+ 1.1
Ki2o Kis2 120+ 11 242 + 11 428 + 1.0
Kizo Yisa 149 + 1.0 26.8+ 1.0 481 + 1.0
Ki2o Kiss 7H 148 £+ 1.0 232+ 1.1 470+ 1.0
Kizo Sis6 178+ 1.1 222+ 0.9 467 + 1.2
Ki2o Kisz 19.7 £ 1.0 252+ 0.9 502+ 1.2
Kizo T1e0 186 £ 1.2 18.8 + 1.1 478 + 1.3
Ki2o Tie2 182+ 1.3 143+ 1.0 436 + 1.4
Kizo Sies 15.4 £ 1.6 156 + 1.3 385+ 1.1
Ki2 Kiag 101+ 0.7 336+ 1.2 36.8+ 1.7
Kizz Kis 15.6 £ 0.7 299+ 1.1 389+ 16
Ki2 Yisa 189 + 0.9 325+ 1.1 442 + 1.6
Kizz Kiss 19.4 £ 0.8 29.0+ 1.1 429 + 1.6
Kiz Sis6 219+ 0.7 27.7 £ 1.1 423+ 1.6
Kizz Kisz 238+ 0.8 306 + 1.0 458 + 1.6
Ki2 T1e0 236+ 0.9 244 £ 1.2 43.4 + 1.9
Kizz T162 229+ 1.1 20.1+ 1.0 392+ 2.1
Kizz Sies 192+ 1.4 213+ 1.3 343+ 1.8
Ti24 Kiag 149+ 0.8 372+ 15 357 + 2.0
Ti24 Kis2 20.7 £ 0.8 340+ 14 371+ 1.8
Ti24 Kiss 245+ 0.9 335+ 14 406+ 1.8
Ti24 Kis7 28.8 £ 0.9 352+ 13 435+ 1.6
1AK 26E IAK 25E 1 1
Kizs Kizs NA 547 £ 1.1 272+ 13
IAK 28E DAAK 20lK122NT124E 8 4 2 1
Ki2g Kizo 151+ 1.2 436 + 1.6 318 15
Ki2s Kizo 102+ 0.6 489 + 1.2 317+ 1.0
Ki2g Ti24 6.2+ 04 516+ 14 298 + 1.1
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Cross-linked peptides

Distance (A)

False Discovery Rate (FDR)

. Isu1 intra- |[Isul1-Isu1 intra{lsu1-Isu1 inter # of Below
Isut Isut Figure monomer trimer trimers Peptides 5% |10% |<20% |<25% 25%
I1AK 126E DAIK48AAIK 5,DY 154K 1558 156K157RNT 160P T16,MLS 165-C 9 3 6
Ki2g K1 19.2 + 0.8 40.3 + 0.9 383+ 1.6
Kizg Kis2 250+ 0.7 372+ 0.9 389+ 1.3
Ki2g Yis4 275+ 0.7 40.3 + 0.9 439 + 1.1
Kizg Kiss 287+ 0.7 371+ 1.0 421+ 1.2
Kizg Sis6 312+ 07 355+ 0.9 409+ 1.0
Kizg Kisz 326+ 0.7 385+ 0.9 444 + 0.9
Ki2g Tie0 33.2+ 0.9 331+ 12 415+ 1.2
Kizg T1e2 328 + 1.0 28.7 + 1.1 371+ 1.0
Kizg Sies 292+ 1.1 286+ 1.0 331+ 14
LS131LPPVK,36LHCS 4,0MLAE DAIK 146AAIK5,DY 154K 155S 156K 157RNT 160P T 16,MLS 155-C 10 10
Kizs Kiag 7G 181+ 1.8 442 + 1.8 274 + 2.7
Ki3g Kisz 239+ 1.8 406 + 1.7 28.6 + 2.6
Kizs Yiss 280+ 1.8 430+ 1.8 337+ 25
Ki3g Kiss 285+ 1.8 394+ 18 322+ 27
Kizs Sise 301+ 1.7 384+ 1.9 314+ 24
Ki3g Kisz 325+ 1.8 411+ 2.0 350+ 23
Kizs T1e0 323+ 1.6 345+ 1.9 325+ 2.7
Ki3g Tie2 306+ 14 302+ 1.7 284 + 2.7
Kizs Sies 257+ 15 317+ 17 237+ 2.7
S1a4 Kiag 230+ 1.4 453+ 1.1 38.0 £ 2.0
Sia1 Kis2 290+ 14 421+ 1.1 379+ 1.7
S1a1 Kiss 329+ 13 419+ 1.3 408+ 1.6
Sia1 Kis7 364+ 1.3 429+ 1.3 425+ 14
S140 Kiag 16.4 + 0.8 450+ 1.6 320+ 1.4
Si40 Kisz 221+ 0.9 406 £ 14 331+ 1.1
S140 Kiss 26.8 + 0.9 389+ 1.3 37.0 £ 1.1
Si40 Kis7 295+ 0.7 392+ 1.0 386+ 1.0
DY 154K155S 156K 157RNT 160P T 16,MLS 165-C LS131LPPVK;36LHCS 140MLAEDAIK;46AAIK 5, 1 1
Kiss S1as 329+ 1.3 419+ 13 420+ 15
Kiss Kizs 285+ 1.8 394+ 1.8 325+ 1.4
Kiss S0 26.8+ 0.9 389+ 1.3 37.0 £ 1.1
Kiss Kiag 10.8 £ 0.2 233+ 0.6 46.2 + 0.8
Kiss Kisz 7H 51+ 0.1 19.0 £ 0.5 50.3 + 0.7
Kisz Sz 364+ 1.3 429+ 1.3 437 + 11
Kis7 Kiss 325+ 1.8 411 £ 2.0 353+ 1.4
Kisz S140 295+ 0.7 392+ 1.0 386 £ 1.1
Kis7 Kiag 145+ 0.2 240+ 05 490+ 0.7
Kisz Kisz 89+ 0.1 19.3 + 0.5 53.1+ 0.7
Yisa Kizs 280+ 1.8 430+ 1.8 340+ 1.4
Si1ss Kizs 301+ 1.7 384+ 1.9 317+ 14
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Cross-linked peptides

Distance (A)

False Discovery Rate (FDR)

Isul Isul Figure Isu1 intra- Isu1-|_su1 intra- Isu1-|_su1 inter: #c.:>f <5% |<10% |<20% |<25% Below
monomer trimer trimers Peptides 25%

Tie0 Kize 323+ 1.6 345+ 1.9 329+ 14

Tie2 Kiss 306+ 1.4 302+ 1.7 287+ 1.6

Sies Kise 257+ 1.5 317+ 1.7 241+ 14

Yisa Kiag 10.0 £+ 0.1 26.8 + 0.5 46.6 + 0.9

Si1ss Kisg 124 + 0.2 220+ 0.5 459 + 0.7

T1e0 Kisg 155+ 04 18.0 £ 0.6 482 + 0.8

Tie2 Kisg 159+ 0.5 154 + 0.8 447 + 0.9

Sies Kiag 126 + 0.7 189+ 1.1 395+ 1.0

Yisa Kis 54+ 01 224 + 0.5 50.4 + 0.7

Siss Kisz 6.4+ 0.2 179 + 0.5 50.1 + 0.8

Tie0 Kisa 9.8 + 0.3 134 + 0.6 52.6 + 0.8

Tie2 Kisz 7H 113+ 04 124 + 0.8 494 + 1.0

Sies Kisz 9.5+ 0.6 17.0+ 1.0 440+ 1.0

DAIK145AAIK 5, DAAK 20lK122NT124E 17 8 1 8
Kisg Ki2o 8.1+ 1.2 28.0+ 1.2 399+ 1.3

Kisg Kizo 10.1 + 0.7 336+ 1.2 360 1.3

Kisg Tio4 149 + 0.8 372+ 15 352+ 1.2

Kisa Kizo 120+ 1.1 242 + 1.1 428 + 1.2

Kisz K22 156 + 0.7 299 + 1.1 384+ 1.1

Kisa Ti24 20.7 + 0.8 340+ 14 36.8+ 1.0

DAIK48AAIK 55 DKs4KssLPNVGTs,GLVGAPACG 1 1
Kisg Kss 224+ 1.2 46.7 + 0.9 459 + 1.2

Kisg Kss 239+ 1.1 46.2 + 0.8 489 + 1.3

Kisg Te1 10.2 + 0.6 327 + 0.6 442+ 1.3

Kisa Ksa 235+ 1.1 41.0 + 0.9 483 + 1.0

Kisz Kss 242+ 0.9 40.3 + 0.8 516+ 1.0

Kisa Te1 92+ 05 269+ 0.6 47.7 £ 1.0

DAIK145AAIK 5, DVKgoFKo,TgsFGCGSgAIAS 1021035104 Y 10sMT107E 3 1 2
Kisg Kgo 149 + 0.7 339+ 0.7 48.7 + 1.0

Kiag Koo 15.6 + 0.6 40.0 + 0.6 439 + 1.0

Kisg Tos 16.3 + 0.4 422+ 0.6 414+ 1.0

Kias Sos 213+ 038 457 + 0.9 40.1 + 0.9

Kisg Si02 16.1 + 1.1 385+ 0.9 422 + 0.9

Kias Sios 14.2 + 0.9 36.9 + 0.8 43.1% 0.7

Kisg Sioa 171+ 1.0 36.7 £ 0.8 46.7 £ 0.7

Kiag Yio0s 173+ 1.1 350+ 0.8 46.9 + 0.8

Kisg Tio7 140 + 1.1 314 + 0.8 475 + 0.8

Kisa Koo 172+ 05 289+ 0.5 511+ 0.7

Kisz Koz 19.0 + 0.4 349+ 04 459 + 0.7

Kisa Tos 206 + 0.3 372+ 05 431 + 0.7

Kisz Sos 26.8 + 0.7 417 + 0.8 406 + 0.8
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Cross-linked peptides Distance (A) False Discovery Rate (FDR)
Isul Isu Figure Isu1 intra- Isu1-I.su1 intra- Isu1-I.su1 inter: #9f <5% |<10% |<20% |<25% Below
monomer trimer trimers Peptides 25%
Kisz Sio2 214 £ 0.9 346 + 0.8 435+ 0.7
Kisz Sios 19.0 + 0.7 326+ 0.7 448+ 0.5
Kisz Sioa 214 £ 0.7 326 £ 0.7 483 + 0.5
Kisa Yios 218+ 0.8 313+ 0.7 484 + 0.6
Kisz Tio7 174 + 0.8 272+ 0.6 496 + 0.6
DAIK145AAIK 5, DY 154K155S156K157RNT 160P T16,MLS 165-C 16 2 14
Kisg Yisa 10.0 + 0.1 268+ 0.5 46.5 + 0.9
Kisg Kiss 10.8 + 0.2 233+ 0.6 46.0 + 0.9
Kias Siso 12.4 + 0.2 220 + 0.5 456 + 1.0
Kisg Kisz 145+ 0.2 240+ 0.5 488 + 1.0
Kisg T1e0 155+ 04 18.0 £ 0.6 47.7 £ 1.0
Kisg Tie2 159 + 0.5 154 + 0.8 442 + 11
Kias Sies 12.6 + 0.7 18.9 + 1.1 389 + 1.0
Kisz Yisq 54+ 01 224+ 0.5 50.4 + 0.7
Kisa Kiss 51+ 01 19.0 £ 0.5 50.2 + 0.7
Kis Sise 6.4+ 0.2 179+ 0.5 50.0 + 0.8
Kisa Kis7 89+ 0.1 19.3 £ 0.5 53.2+ 0.8
Kis T1e0 9.8+ 0.3 134 + 0.6 523 + 0.9
Kisa Ti62 113+ 04 124 + 0.8 49.0 £ 1.0
Kisz Sies 9.5+ 06 17.0+ 1.0 435+ 0.9
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Supplementary Table S1d. Alternative N-terminus #1

Single digestion (Glu-C) and analysis of cross-linked peptides and distances

Cross-linked peptides

Distance (A)

Yfhl

Isul

Figure

Yfhl-Isul intra-

Yfh1l-Isul intra-

Yfh1-Isul inter-

dimer trimer trimers
n-ME N-GS25HMS 268 591 T31K32RLY 3sHPK 36 VIE
N-Term N-Term 55.0 + 0.0 26.9 + 0.6 18.8 + 0.9
N-Term Sys 58.5 + 0.0 279+ 0.8 16.1 £ 1.0
N-Term Sas 64.9 + 0.0 343+ 0.8 16.2 £+ 1.2
N-Term Sy 63.6 + 0.0 36.8 + 0.7 17.0 £ 1.2
N-Term T3 66.5 + 0.0 40.0 + 0.6 21.0+ 1.2
N-Term K2 68.2 + 0.0 38.8+ 0.5 23.0+ 1.3
N-Term Y35 71.8 £ 0.0 439 + 0.6 236+ 1.3
N-Term Kss 68.9 + 0.0 436 + 0.7 194 + 1.3
Nn-MESs,Ss5TssDGQVVPQE N-GS5HMS 268 591 T31K3,RLY 3sHPK 36 VIE
S5y K2 69.8 + 0.0 425+ 0.7 248 + 1.3
Sss K2 67.7 £ 0.0 413+ 0.7 272+ 13
Tse Kaz 64.6 + 0.0 38.1 + 0.7 282+ 1.3
S5y Kss 70.2 £ 0.0 36.7 £ 0.8 224+ 14
Sss Kss 68.0 + 0.0 35.8 + 0.7 244+ 13
Tse Kag 64.9 + 0.0 328 + 0.7 244+ 13

Double digestion (Glu-C and Asp-N) and analysis of cross-linked peptides and distances

Cross-linked peptides

Distance (A)

Yfh1-Isul intra-

Yfhl-Isul intra-

Yfh1-Isul inter-

Yfhl Isul Figure . . )
dimer trimer trimers
nME NGS5HMS 26S 56/ T31K3,RLY 35HPK 35 VIE
N-Term N-Term 55.0 + 0.0 26.9 + 0.6 18.8 + 0.9
N-Term S5 58.5 + 0.0 279+ 0.8 16.1 + 1.0
N-Term Sy 64.9 + 0.0 343+ 0.8 16.2 + 1.2
N-Term Sy 63.6 + 0.0 36.8+ 0.7 17.0 + 1.2
N-Term Ta 66.5 + 0.0 40.0 + 0.6 21.0+ 1.2
N-Term Ka, 68.2 + 0.0 38.8+ 0.5 23.0+ 1.3
N-Term Yas 71.8 + 0.0 439 + 0.6 236+ 1.3
N-Term Ksg 68.9 + 0.0 436 + 0.7 194 + 1.3
nME NGS5HMS 265 56 T31K3,RLY 35HPK 35 VIEHY 45 T, HPRNVGS;5 L DK 4KssLP
NVGTGLVGAPACG
N-Term N-Term 55.0 + 0.0 341+ 04 18.8 + 0.9
N-Term Sys 58.5 + 0.0 343+ 04 16.1 + 1.0
N-Term Sy 64.9 + 0.0 351+ 0.6 16.2 + 1.2
N-Term Sy 63.6 + 0.0 326 + 0.6 17.0 + 1.2
N-Term Ta 66.5 + 0.0 352+ 0.7 21.0+ 1.2
N-Term Ka, 68.2 + 0.0 39.0 + 0.7 23.0+ 1.3
N-Term Yas 71.8 + 0.0 384+ 0.8 236+ 1.3
N-Term Ksg 68.9 + 0.0 329+ 0.8 194 + 1.3
N-Term Ya3 75.6 + 0.0 339+ 0.9 229+ 1.3
N-Term Tas 74.5 + 0.0 326 + 0.9 250 + 1.3
N-Term Ss1 75.2 + 0.0 329+ 0.9 386+ 1.3
N-Term Kss 65.7 + 0.0 30.1+ 0.7 36.8 + 1.2
N-Term Kss 63.6 + 0.0 316 + 0.6 39.1+ 1.2
N-Term Te1 479 + 0.0 233 + 0.3 32.7 + 0.9
NMES;,S55Ts6 DVMRLQIK7gVN
N-Term Kzg 40.4 + 0.0 29.1 + 0.1 30.4 + 0.5
Sss Kzg 43.2 + 0.0 325+ 0.1 28.7 + 0.6
Sss Kzg 414 + 0.0 31.9 + 0.1 303 0.7
Tse Kzg 37.8 + 0.0 28.6 + 0.1 329 0.6
NMES5,Ss5T5sDGQVVPQE HY 43T44HPRNVGS;,LDK3,K5sLPNVGTGLVGAPACG
N-Term Y3 75.6 + 0.0 339+ 0.9 229+ 1.3
N-Term Tas 745+ 0.0 326 + 0.9 250+ 1.3
N-Term Ss1 75.2 + 0.0 329+ 0.9 386+ 1.3
N-Term Kss 65.7 + 0.0 30.1+ 0.7 36.8 + 1.2
N-Term Kss 63.6 + 0.0 316 + 0.6 391+ 1.2
N-Term Te1 479 + 0.0 233 + 0.3 32.7 + 0.9
Sy Ksy 68.2 + 0.0 356 + 0.7 39.3+ 1.3
Sss Ksy 66.3 + 0.0 36.1+ 0.7 40.0 £ 1.3
Tse Ksy 62.8 + 0.0 33.0+ 0.7 393+ 1.2
Sss Kss 66.3 + 0.0 371+ 0.6 412+ 12
Sss Kss 64.5 + 0.0 375+ 0.7 419+ 1.2
Tse Kss 60.9 + 0.0 343+ 0.7 415+ 1.1
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Cross-linked peptides

Distance (A)

Yfhl-Isulintra-

Yfh1-Isulintra-

Yfhl-Isulinter-

vihi Isul Figure dimer trimer trimers
K7,AHEE N-GS5HMS 56S 56/ T51K5oRLY 35HPK 36 VIE

K72 N-Term 5D 36.9 + 0.0 142+ 0.4 37.0 £ 1.1
K72 S2s 40.1 = 0.0 158 + 0.3 357+ 1.2
K72 Sz 458+ 0.0 210+ 04 36.8 + 1.2
K72 Sz9 44.0 £ 0.0 19.7 + 0.5 36.0 + 1.1
K72 T3 47.1 % 0.0 241t 0.5 396+ 1.1
K72 Ks 5D 494 + 0.0 268 + 0.5 427+ 12
K72 Y35 52.3+ 0.0 292+ 05 421+ 12
K72 Kag 5D 48.6 + 0.0 248+ 0.5 36.8 + 1.1
K7,AHEE DVMRLQIK75VNDSg, TgsGVIE

K72 Krg 216+ 0.0 250+ 0.3 473+ 08
K72 Se2 15.4 + 0.0 266+ 0.3 412+ 07
Kz Tes 121+ 0.0 263+ 0.3 38.1% 0.7
K7,AHEE DKs54KssLPNVGTg;GLVGAPACGDVMRLQIK 5VN

Kz Ksq 456 + 0.0 328 £ 0.4 438+ 0.9
Kz Kss 441+ 0.0 335+ 0.4 462 + 0.9
K2 Ter 272+ 0.0 19.7 + 0.3 386 + 0.7
K72 Krg 216+ 0.0 250+ 0.3 453 + 0.6
DSgrLE DKs54KssLPNVGTg;GLVGAPACGDVMRLQIK75VN

Ser Ksq 45.0 + 0.0 436 0.1 437+ 1.0
Ser Kss 442+ 0.0 450+ 0.2 452+ 1.0
Ser Kzs 257 = 0.0 402 0.2 395+ 0.8
DSg,LEE NGS,sHMS 65201 T31K3,RLY 35HPK5VIE

Ser N-Term 428 + 0.0 141+ 0.4 426+ 1.2
Ser Kaz 53.8 = 0.0 26.8 0.3 50.0 = 1.1
Ser Kas 50.6 = 0.0 266+ 0.3 442+ 11
LS10sHGVMT,LE NGS,sHMS 65201 T51K3,RLY 35HPK5VIE

Si0s N-Term 474 + 0.0 29.7 £ 0.4 403 + 1.0
Sios Kaz 60.7 = 0.0 434+ 0.3 523+ 1.1
Sios Kag 575+ 0.0 425+ 0.3 51.0 £ 1.1
Ti10 N-Term 434 + 0.0 248+ 0.3 334 + 1.0
Ti10 Ksz 55.2 = 0.0 38.8 £ 0.3 443+ 11
Ti10 Kas 51.4 = 0.0 39.2 0.2 429+ 11
WVS 15:.LRNGT 156K 157L T 156DILT 165E N-GS5HMS 565 56/ T51K5oRLY 35HPK 36 VIE

Kisz N-Term 5D 312+ 0.0 124 + 0.3 402+ 0.9
Kisz Sas 33.7 = 0.0 146 + 0.3 381+ 1.0
Kisz S 38.7 = 0.0 226+ 0.3 40.0 + 1.0
Kisz S 36.8 = 0.0 232+ 03 409 + 1.0
Kisz Tar 403 + 0.0 278+ 0.3 450 + 1.0
Kisz Ksz 431+ 0.0 29.0 £ 0.3 46.8 + 1.0
Kisz Yas 453 + 0.0 33.0 £ 0.3 47.0 + 1.0
Kisz Kss 409 + 0.0 299+ 0.3 429+ 1.0
Sis1 N-Term 25.6 = 0.0 179 + 0.3 393 + 1.0
Tiss N-Term 275+ 0.0 134 + 0.3 393+ 0.9
Tiso N-Term 36.5 % 0.0 119 + 0.4 404 + 0.9
Tie3 N-Term 39.2 0.0 109 + 0.3 373+ 0.8
Sis1 Ksz 38.7 = 0.0 345+ 0.3 46.7 + 1.0
Tiss Ksz 39.3 % 0.0 30.0 £ 0.3 455+ 1.0
Tiso Ksz 48.0 + 0.0 275+ 0.3 473+ 1.0
Tie3 Ksz 49.0 + 0.0 248+ 0.2 430+ 1.0
Sis1 Kss 36.8 = 0.0 358 + 0.3 421+ 1.0
Tiss Kss 37.2 % 0.0 316 0.3 410+ 1.0
Tiso Kss 454 + 0.0 278+ 0.3 44.0 + 1.0
Tie3 Kss 456 + 0.0 263+ 0.3 402 + 0.9
Ki6sAIS 171K17,9Q N-GS5HMS 565 56/ T51K5oRLY 35HPK 36 VIE

Kigs N-Term 413+ 0.0 155 + 0.1 315+ 0.7
Kigs Sas 429 + 0.0 146 + 0.1 285+ 0.7
Kigs Ss 455+ 0.0 203+ 0.3 293+ 0.9
Kigs S 428 + 0.0 233+ 0.2 314 + 0.8
Kigs Tar 454 + 0.0 271+ 0.2 350 + 0.9
Kigs Ksz 489 + 0.0 26.4 + 0.2 358 + 0.9
Kigs Yas 49.4 + 0.0 30.7 £ 0.3 364 + 1.0
Kigs Kss 44.4 + 0.0 296+ 0.3 336 + 0.9
Kiz N-Term 477 £ 0.0 219+ 0.1 29.7 = 0.6
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Cross-linked peptides

Distance (A)

Yfhl-Isulintra-

Yfhl-Isulintra-

Yfhl-Isulinter-

vihi Isul Figure dimer trimer trimers
Kiz Sy 489 + 0.0 203 % 0.1 265+ 0.7
Kiz Sy 5D 50.8 + 0.0 239+ 03 269+ 0.9
Kiz Sp 48.0 + 0.0 274+ 03 29.8 + 0.8
Kiz Ta 50.3 + 0.0 30.6 £ 0.3 33.0 = 0.9
Kiz Ka, 5D 54.0 + 0.0 293+ 0.2 33.0 = 1.0
Kiz Yas 53.8+ 0.0 332+ 0.3 341+ 1.0
Kiz Kas 48.8 + 0.0 32.8 £ 0.3 324+ 1.0
Siz N-Term 46.7 + 0.0 18.5 + 0.1 32.8 = 0.6
Siz Kz 53.3 % 0.0 257 + 0.2 35.7 = 0.9
Siz Kas 484 + 0.0 29.1 £ 0.4 345+ 0.9
K168A1S171K1725Q DVMRLQIKsVN
Kies Kzg 23.7 = 0.0 459+ 0.2 430+ 0.8
Kizz Kzg 29.6 = 0.0 53.0 £ 0.1 405+ 0.8
Siz1 Kzg 26.6 = 0.0 498+ 0.1 438 + 0.7
VEK;65AIS 171K17,5Q DK34KssLPNVGTg;GLVGAPACG
Kies Ksq 36.2+ 0.0 49.0 + 0.1 50.7 = 1.1
Kies Kss 36.0 £ 0.0 50.0 £ 0.1 522+ 1.0
Kies Te1 239+ 0.0 40.7 + 0.0 446+ 1.0
Kizo Ksq 38.8 + 0.0 54.0 + 0.2 51.9% 1.1
Kizz Kss 38.8 = 0.0 55.3 £ 0.2 53.0 = 1.1
Kizo Te1 29.4 + 0.0 47.4 + 0.0 457 + 1.1
Sir Ksq 37.9 % 0.0 50.2 + 0.2 489+ 1.1
Siz1 Kss 375+ 0.0 51.6 £ 0.1 502+ 1.1
Single digestion (Glu-C) and analysis of cross-linked peptides and distances
Cross-linked peptides Distance (A)
. Isulintra- Isul-lsul intra- [Isul-Isul inter-

Isul Isul Figure ; )

monomer trimer trimers
1AK 126E N-GS5HMS 35S 56/ T1K3oRLY 35HPK 36 VIE
Kig N-Term 39.5+ 0.0 20.0 = 0.1 258 % 0.7
Kizs Sy 5D 40.6 + 0.0 19.9 + 0.2 23.0% 0.8
Kizs Sx 431+ 0.0 262+ 0.3 247+ 1.0
Kizs Sa 40.6 + 0.0 290 0.3 26.8 = 0.9
Kizs Tay 435+ 0.0 32.8 £ 0.2 30.8 = 1.0
Kizs Kz 471+ 0.0 32.1£ 0.2 318 1.0
Kizs Yas 473 + 0.0 36.6 £ 0.3 329z 1.1
Kizs Kas 421+ 0.0 355+ 0.3 298 % 1.0
Double digestion (Glu-C and Asp-N) and analysis of cross-linked peptides and distances

Cross-linked peptides Distance (A)
. Isulintra- Isul-Isul intra- [Isul-Isul inter-

Isul Isul Figure . )

monomer trimer trimers
1AK 26E NGS5sHMS 568591 T51K3,RLY35HPK 36 VIE
Kizg N-Term 39.5 + 0.0 20.0 = 0.1 258+ 0.7
Kizg Sy 406 + 0.0 19.9 + 0.2 230+ 0.8
Kizs Sax 431+ 0.0 262t 0.3 247+ 1.0
Kizg Sz 406 + 0.0 29.0% 0.3 26.8 + 0.9
Kizg Tar 435+ 0.0 32.8 £ 0.2 30.8 = 1.0
Kizg Kz 471+ 0.0 321+ 0.2 318+ 1.0
Kizg Y5 473+ 0.0 36.6 £ 0.3 3291 1.1
Kizg Kas 421+ 0.0 355+ 0.3 298+ 1.0
DAIK146AAIK 15, NGS25HMS 565 56/ T31K3,RLY 35HPK36VIEHY 43 T4sHPRNVGSs; L
Kiag N-Term 242 + 0.0 141+ 04 37.3+ 0.9
Kiag Sys 26.3 + 0.0 173+ 0.5 348+ 1.0
Kiag Syg 294+ 0.0 244+ 04 345+ 1.0
Kiag Sy 26.8 + 0.0 251t 0.3 348+ 0.9
Kiag Ta1 295+ 0.0 284+ 0.3 38.0 + 1.0
Kiag Kz 32.7 = 0.0 284t 0.3 403 + 1.0
Kiag Yis 343+ 0.0 334+ 0.3 393+ 1.0
Kiag Kss 29.9 + 0.0 321+ 0.3 349+ 1.0
Kiag A 34.7 + 0.0 405+ 0.3 345+ 1.0
Kias Taa 33.3 % 0.0 412+ 03 36.2+ 0.9
Kisg Ss1 35.0 £ 0.0 515+ 0.2 46.6 + 0.9
Kisz N-Term 20.0 + 0.0 171+ 0.5 418 £ 1.0
Kisz Sys 225+ 0.0 20.7 + 0.4 395+ 1.0
Kisz Sy 26.0 £ 0.0 271+ 04 39.0 = 1.1
Kisz Sy 235+ 0.0 271+ 03 38.8+ 1.0
Kisz Ta1 26.2 + 0.0 299+ 0.3 419+ 1.0
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Cross-linked peptides

Distance (A)

) Isulintra- Isul-Isul intra- [Isul-Isul inter-

Isul Isul Figure . )

monomer trimer trimers
Kis Kaz 289 % 0.0 30.3 £ 0.3 444 + 1.0
Kis Yas 31.2 % 0.0 351+ 0.3 430+ 1.0
Kis Kas 27.4 + 0.0 33.6 0.3 384 + 1.0
Kisz Yi3 33.3 % 0.0 420+ 0.3 371+ 1.0
Kisz Tas 321+ 0.0 422+ 0.3 38.4 % 0.9
Kisz Ss 353 % 0.0 50.6 £ 0.2 469 + 0.8
DAAK ;201K 125NT 154EIAK 26 DK354KssLPNVGTg;GLVGAPACG
Kizo Ksq 339+ 0.0 466 £ 0.2 499 + 0.8
Kizo Kss 33.8+ 0.0 46.7 £ 0.3 525+ 0.8
Kizo Te1 5D 176 £ 0.0 333+ 0.2 449 + 0.6
Kiz Ksq 323+ 0.0 513+ 0.1 458 + 0.9
Kiz Kss 32.7 + 0.0 516 + 0.1 483+ 0.8
Kiz Te1 19.0 £ 0.0 395+ 0.2 410+ 0.6
Kizg Ksq 36.4 £ 0.0 541+ 0.1 488 + 0.9
Kizg Kss 36.8 + 0.0 549 + 0.1 511+ 0.9
Kizg Te1 251+ 0.0 444 £ 0.1 438 + 0.7
Tioa Kss 34.7 = 0.0 52.8 £ 0.1 46.9 + 0.9
Tizg Kss 351+ 0.0 533+ 0.1 492+ 09
DDAAK ;56/K125NT124EIAK 56E HY 43T44HPRNVGS;,LDK,K5sLPNVG T4 GLVGAPACG
Kizo Ya3 39.5+ 0.0 417+ 03 375+ 1.0
Kizg Taa 38.5+ 0.0 427+ 03 393+ 1.0
Kizo Ss1 40.8 + 0.0 53.6 + 0.2 50.3 + 0.9
Kizo Ksq 339+ 0.0 466 £ 0.2 499 + 0.8
Kizo Kss 33.8+ 0.0 46.7 £ 0.3 525+ 0.8
Kizg Te1 5D 176 £ 0.0 333+ 0.2 449 + 0.6
Kiz Ya3 38.2+ 0.0 438+ 0.4 322+ 1.0
Kiz Taa 37.0 £ 0.0 453+ 0.3 343+ 1.0
Kiz Ss1 38.0 + 0.0 578+ 0.2 468+ 1.0
Kz Kss 323+ 0.0 51.3 £ 0.1 458 + 0.9
Kiz Kss 32.7 + 0.0 516 + 0.1 483+ 0.8
Kiz Te1 19.0 £ 0.0 395+ 0.2 410+ 0.6
Kizg Ya3 443+ 0.0 430+ 04 331+ 1.1
Kizg Taa 42.7 + 0.0 451+ 0.4 357 + 1.1
Kizg Ss1 411+ 0.0 593+ 0.2 503 + 1.1
Kizg Ksq 251+ 0.0 444 £ 0.1 438 + 0.7
Kizg Kss 34.7 + 0.0 52.8 + 0.1 469+ 0.9
Kizg Te1 351+ 0.0 533+ 0.1 492 + 0.9
DAIK 45AAIK 5, DK34KssLPNVGTg;GLVGAPACG
Kias Kss 272+ 0.0 50.1 £ 0.2 475+ 0.7
Kras Kss 26.9 = 0.0 481 % 0.2 50.5 % 0.7
Kiss Te 10.2 £ 0.0 324 £ 01 453 + 0.5
Kis2 Kss 5D 26.9 = 0.0 441+ 0.2 486 + 0.7
Kisz Kss 26.3 0.0 421+ 0.2 516+ 0.7
Kis Te1 9.6 + 0.0 26.6 + 0.1 469+ 0.6

Cross-linked peptides Distance (A)

Yihi Yfhi Figure Yfhlintra- thl—thl intra thl—thl inter

monomer trimer trimers
nME LS10sHGVMT;LE
N-Term Si0s 38.8 + 0.0 325+ 0.9 254+ 1.4
N-Term Ti10 41.8 £ 0.0 244 + 0.9 244 + 14
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Supplementary Table Sle. Alternative N-terminus #2

Single digestion (Glu-C) and analysis of cross-linked peptides and distances

Cross-linked peptides

Distance (A)

Yfhl

Isul

Figure

Yfh1-Isul intra-

Yfhl-Isul intra-

Yfh1-Isul inter-

dimer trimer trimers
n-ME N-GS,5HMS 568261 T31K3,RLY 3sHPK35VIE
N-Term N-Term 82.2 + 0.0 52.9 + 0.7 332+ 1.4
N-Term Sys 85.3 + 0.0 53.7 + 0.8 339+ 14
N-Term Sy 86.2 + 0.0 50.8 + 0.9 340+ 1.4
N-Term Sy 83.6 + 0.0 473+ 0.9 303+ 1.4
N-Term Ta1 82.3 + 0.0 44.6 + 0.9 305+ 1.4
N-Term Kaz 85.1 + 0.0 47.7 + 0.9 343+ 14
N-Term Y5 85.2 + 0.0 475+ 0.9 39.0 £ 1.4
N-Term Kag 88.5 % 0.0 48.4 + 0.9 418+ 15
n-MESs,Ss5TssDGQVVPQE N-GS,5HMS 568261 T31K3,RLY 3sHPK35VIE
Sss Kap 87.0 £ 0.0 51.9 + 0.9 383+ 15
Ses Kap 84.9 = 0.0 51.6 + 0.8 405+ 1.4
Tss Kap 81.6 + 0.0 489+ 0.8 400+ 1.4
Sss Kag 90.7 £ 0.0 53.2 + 0.9 462+ 15
Ses Kag 88.7 + 0.0 53.6 + 0.9 480+ 1.4
Tss Kag 85.3 + 0.0 50.9 + 0.8 469+ 1.4

Double digestion (Glu-C and Asp-N) and analysis of cross-linked peptides and distances

Cross-linked peptides

Distance (A)

Yfhl

Isul

Figure

Yfhl-Isulintra-

Yfhl-Isulintra-

Yfhl-Isulinter-

dimer trimer trimers
nME NGS,5sHMS 265201 T51K3,RLY 35HPK5VIE
N-Term N-Term 82.2 = 0.0 52.9 + 0.7 332+ 1.4
N-Term Sas 85.3 + 0.0 53.7 £ 0.8 33.9% 1.4
N-Term Sy 86.2 + 0.0 50.8 + 0.9 340+ 1.4
N-Term Sag 83.6 + 0.0 473+ 0.9 303+ 1.4
N-Term Ta 823 + 0.0 446+ 0.9 305+ 1.4
N-Term Kz 85.1 + 0.0 477 £ 0.9 343+ 1.4
N-Term Yas 852 + 0.0 475+ 0.9 390 + 1.4
N-Term Kag 88.5 % 0.0 484+ 0.9 418+ 15
nME NGS,5HMS 68201 T31K3,RLY 35HPK3VIEHY 43T 4sHPRNVGS 51LDK,KssLP

NVGTGLVGAPACG

N-Term N-Term 82.2 = 0.0 52.9 + 0.7 332+ 1.4
N-Term Szs 85.3 + 0.0 53.7 £ 0.8 33.9% 1.4
N-Term Sy 86.2 + 0.0 50.8 + 0.9 340+ 1.4
N-Term Sag 83.6 + 0.0 473+ 0.9 303+ 1.4
N-Term Ta 82.3 + 0.0 446 + 0.9 305+ 1.4
N-Term Kz 85.1 + 0.0 477 £ 0.9 343+ 1.4
N-Term Yas 852 + 0.0 475+ 0.9 390 + 1.4
N-Term Kag 88.5 % 0.0 484+ 0.9 418+ 15
N-Term Ya3 88.7 + 0.0 49.0 + 0.9 469 + 1.5
N-Term Tas 85.0 + 0.0 456 + 0.9 441+ 14
N-Term Ss1 71.3 + 0.0 35.1+ 0.8 324+ 13
N-Term Ksq 63.4 + 0.0 326+ 0.7 30.5% 1.1
N-Term Kss 62.6 + 0.0 341+ 0.6 340+ 1.0
N-Term Te1 5E 475+ 0.0 235+ 0.2 323+ 0.6
NMES54Ss5Ts6 DVMRLQIK7gVN
N-Term Krg 40.4 + 0.0 29.1+ 0.1 304 % 0.7
Ss4 Kzg 432+ 0.0 325+ 0.1 28.7 + 0.8
Sss Krg 414 + 0.0 31,9+ 0.2 303 + 0.8
Tss Krg 37.8 + 0.0 28.6 + 0.1 329+ 0.8
NMES5,Ss5TssDGQVVPQE HY 43T44HPRNVGS;,LDKs,KssLPNVGTGLVGAPACG
N-Term Y3 88.7 £ 0.0 49.0 + 0.9 469 £ 1.5
N-Term Tas 85.0 + 0.0 456 + 0.9 441+ 1.4
N-Term Ss:1 713 £ 0.0 35.1+ 0.8 324+ 13
N-Term Ksq 63.4 + 0.0 326+ 0.7 30.5% 1.1
N-Term Kss 62.6 £ 0.0 341+ 0.6 340+ 1.0
N-Term Te1 5E 475+ 0.0 235+ 0.2 323+ 0.6
Ss4 Ksq 65.8 + 0.0 375+ 0.7 325+ 1.2
Sss Ksq 63.8 £ 0.0 37.1+ 0.7 338+ 1.2
Tss Ksq 60.3 + 0.0 336+ 0.7 341+ 1.1
Ssq Kss 65.2 + 0.0 39.1+ 0.6 357 + 1.1
Sss Kss 63.3+ 0.0 38.8 £ 0.7 37.0+ 1.1
Tss Kss 59.7 + 0.0 353 + 0.6 373+ 1.1
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Cross-linked peptides

Distance (A)

Yfhl-Isulintra-

Yfh1-Isulintra-

Yfhl-Isulinter-

vihi Isul Figure dimer trimer trimers
K7,AHEE N-GS5HMS 56S 56/ T51K5oRLY 35HPK 36 VIE

Ky2 N-Term 64.4 + 0.0 413+ 05 540 + 1.3
K72 S2s 67.1+ 0.0 434+ 04 542 + 1.3
K72 Sz 67.1+ 0.0 435+ 05 524+ 1.3
K72 Sz9 64.1+ 0.0 401+ 05 487 + 1.3
K72 T3 62.4 £ 0.0 39.2 + 0.5 475+ 13
K72 Ks 65.5 + 0.0 428+ 0.5 509 + 1.3
K72 Y35 65.5+ 0.0 451+ 05 533+ 1.2
K72 Kag 68.4 £ 0.0 484+ 05 54.4 + 1.2
K;,AHEE DVMRLQIK75VNDSg, TgsGVIE

K72 Krg 216+ 0.0 250+ 0.3 475+ 0.9
K72 Se2 15.4 + 0.0 266+ 0.3 414+ 07
Ky2 Tas 121+ 0.0 263+ 0.3 383+ 0.8
K7,AHEE DKs54KssLPNVGTg;GLVGAPACGDVMRLQIK 5VN

Ks2 Kss 5E 438 + 0.0 273+ 05 434+ 1.0
Kz Kss 434 + 0.0 293+ 0.5 461+ 0.9
Ky2 Ter 5E 26.9 = 0.0 192 + 0.3 38.7 + 0.6
K72 K7s 216+ 0.0 250+ 0.3 454+ 05
DSg,LE DKs54KssLPNVGTg;GLVGAPACGDVMRLQIK75VN

Ser Ksq 46.4 + 0.0 35.7 £ 0.2 461+ 1.1
Ser Kss 46.3 + 0.0 38.6 £ 0.2 478+ 1.0
Sg7 Kzs 5E 257 = 0.0 402+ 0.2 39.8 = 0.8
DSg,LEE NGS,sHMS 65201 T31K3,RLY 35HPK5VIE

Ser N-Term 69.2 = 0.0 37.1+ 0.3 528 + 1.1
Ser Kaz 67.3 = 0.0 427+ 03 56.7 = 1.2
Ser Kas 68.7 = 0.0 515+ 0.3 65.4 = 1.3
LS10sHGVMTLE NGS,sHMS 65201 T51K3,RLY 35HPK5VIE

Si0s N-Term 753 £ 0.0 531t 0.3 59.9 % 1.2
Sios Kaz 751 £ 0.0 58.5+ 0.3 655+ 1.3
Sios Kas 78.2 = 0.0 66.9 £ 0.3 742+ 1.3
Ti10 N-Term 70.0 + 0.0 476 + 0.2 518 1.2
Ti10 Kaz 68.5 + 0.0 54.8 + 0.3 570+ 1.3
Ti10 Kas 70.8 £ 0.0 64.1 £ 0.3 658 + 1.3
WVS 15:.LRNGT 156K 157L T 156DILT 165E N-GS5HMS 565 56/ T51K5oRLY 35HPK 36 VIE

Kisz N-Term 58.4 + 0.0 414+ 03 545+ 1.0
Kisz Sas 60.6 = 0.0 440+ 0.3 545+ 1.1
Kisz S 60.0 = 0.0 462+ 0.3 548 + 1.1
Kisz S 56.8 = 0.0 431% 03 513 + 1.1
Kisz Tar 54.9 = 0.0 436+ 0.3 519 + 1.1
Kisz Kaz 582 + 0.0 471+ 03 55.4 1.1
Kisz Yas 58.6 = 0.0 50.8 £ 0.3 60.2 + 1.1
Kisz Kss 61.1 % 0.0 54.9 + 0.3 621+ 1.2
Sis1 N-Term 53.7 £ 0.0 470+ 02 56.1 = 1.1
Tiss N-Term 54.6 + 0.0 424+ 03 538 + 1.0
Tiso N-Term 63.4 = 0.0 39.3 £ 0.3 540 + 1.0
Tie3 N-Term 64.5 = 0.0 348 £ 0.2 485+ 1.0
Sis1 Kaz 54.6 £ 0.0 529+ 0.3 55.8 = 1.1
Tiss Kaz 546 £ 0.1 485+ 0.3 53.7 = 1.1
Tiso Ksz 62.5+ 0.0 448+ 0.3 56.2 + 1.1
Tie3 Ksz 62.0 = 0.0 420+ 0.3 514 + 1.2
Sis1 Kss 58.7 = 0.0 60.3 £ 0.3 616 + 1.1
Tiss Kas 57.8 £ 0.0 56.2 + 0.3 59.8 = 1.2
Tiso Kss 64.7 £ 0.0 53.0 £ 0.3 63.8 + 1.2
Tie3 Kss 63.0 £ 0.0 51.3 £ 0.3 59.7 + 1.3
Ki6sAIS 171K17,9Q N-GS5HMS 565 56/ T51K5oRLY 35HPK 36 VIE

Kigs N-Term 64.2 = 0.0 33.0 £ 0.3 404 + 1.0
Kigs Sas 65.6 = 0.0 354 + 0.3 404 £ 11
Kigs Ss 63.1 = 0.0 39.8 £ 0.4 421+ 1.2
Kigs S 59.8 = 0.0 372+ 0.4 389 + 1.2
Kigs Tar 56.9 = 0.0 396 £ 0.4 409 + 1.2
Kigs Ksz 59.8 = 0.0 429+ 0.4 443+ 1.2
Kigs Yas 58.6 = 0.0 489+ 0.3 506 + 1.2
Kigs Kas 59.7 £ 0.0 53.6 + 0.3 533+ 1.3
Kiz N-Term 68.9 = 0.0 323+ 0.3 355+ 1.1
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Cross-linked peptides

Distance (A)

Yfhl-Isulintra-

Yfhl-Isulintra-

Yfhl-Isulinter-

vihi Isul Figure dimer trimer trimers
Kiz Sy 70.0 + 0.0 345+ 04 357 1.2
Kiz Sy 67.0 + 0.0 39.8 £ 0.5 385+ 1.3
Kiz Sp 63.7 + 0.0 375+ 05 357 1.3
Kiz Ta 60.4 + 0.0 40.7 + 0.5 384+ 1.3
Kiz Kz 63.2+ 0.0 438+ 0.4 417+ 13
Kiz Yas 61.5+ 0.0 50.6 £ 0.4 487 + 1.3
Kiz Kas 61.9 + 0.0 55.3 £ 0.4 52.0 = 1.4
Siz N-Term 68.4 + 0.0 296 £ 0.3 38.0 £ 1.0
Siz Kz 63.0 + 0.0 405+ 0.4 432+ 13
Siz Kas 61.8 % 0.1 51.8 £ 0.4 532+ 1.4
Ki6sAIS 171K17,9Q DVMRLQIK7gVN
Kies Kzs 23.7 = 0.0 459 0.2 430+ 0.8
Kizz Kzs 29.6 = 0.0 53.0 £ 0.1 404 + 0.8
Sz Kzs 26.6 = 0.0 499+ 0.2 438 + 0.8
VEK;65AIS 171K17,5Q DK34KssLPNVGTg;GLVGAPACG
Kiss Ksq 39.8 + 0.0 389+ 0.1 465+ 0.8
Kies Kss 39.9 = 0.0 417 = 0.0 50.1 = 0.8
Kies Te1 5E 241+ 0.0 402 £ 0.1 489 + 0.6
Kiz Ksq 441+ 0.0 437 £ 0.1 457 + 0.9
Kiz Kss 441+ 0.0 46.7 £ 0.1 494 + 0.9
Kiz Te1 29.8 + 0.0 46.9 £ 0.0 499 + 0.7
Siz Ksq 429 + 0.0 39.9 + 0.1 479+ 0.8
Siz1 Kss 42.7 + 0.0 429+ 0.1 516+ 0.8
Single digestion (Glu-C) and analysis of cross-linked peptides and distances
Cross-linked peptides Distance (A)
. Isulintra- Isul-Isul intra- [Isul-Isul inter-

Isul Isul Figure . )

monomer trimer trimers
1AK 126E N-GS5HMS 56S 561 T31K5oRL Y 35HPK 35 VIE
Kizg N-Term 62.0 + 0.0 38.4 + 0.3 384+ 1.1
Kizg Sys 63.3 + 0.0 409 + 0.4 38.8 1.1
Kizg Sae 60.8 + 0.0 457 + 0.4 405+ 1.2
Kizg Sao 57.4 + 0.0 432 + 04 371+ 12
Kizg Ta 546 + 0.0 457 + 0.4 38.8 + 1.3
Kizg K, 57.7 £ 0.0 489 + 04 424+ 13
Kiog Y5 571+ 0.0 54.8 + 0.3 483+ 1.3
Kiog Kas 58.1 + 0.0 59.6 = 0.3 513+ 1.3
Double digestion (Glu-C and Asp-N) and analysis of cross-linked peptides and distances

Cross-linked peptides Distance (A)
) Isulintra- |Isul-Isulintra- |Isul-Isul inter-

Isul Isul Figure . :

monomer trimer trimers
1AK 126E NGS,5sHMS 65201 T31K3,RLY 35HPK5VIE
Kizs N-Term 62.0 + 0.0 38.4 £ 0.3 384 % 1.1
Kizg Sys 63.3 % 0.0 409 + 0.4 38.8 % 1.1
Kizg Sy 60.8 + 0.0 457 £ 0.4 405+ 1.2
Kios Spo 57.4 + 0.0 432+ 0.4 371+ 1.2
Kios Ta 546 + 0.0 457 + 0.4 38.8 % 1.3
Kios Kz 57.7 £ 0.0 489+ 0.4 424+ 13
Kios Yas 571+ 0.0 54.8 £ 0.3 483+ 1.3
Kios Kas 58.1 £ 0.0 59.6 + 0.3 513+ 1.3
DAIK 46AAIK 5, NGS,5HMS 68201 T31K3,RLY 35HPK3VIEHY 43T,y HPRNVGS 5L
Kias N-Term 482+ 0.0 39.4 £ 0.3 484 + 1.1
Kias Sy 50.2 + 0.0 426+ 0.3 479+ 11
Kias Sy 489 + 0.0 458 + 0.3 46.7 + 1.1
Kias Spo 45.7 + 0.0 434+ 0.3 432+ 1.1
Kias Ta 434 + 0.0 441+ 03 430+ 1.1
Kias Kz 46.6 + 0.0 472+ 0.3 463+ 1.1
Kias Yas 46.5 + 0.0 50.7 + 0.2 50.3 = 1.0
Kias Kas 489 + 0.0 55.4 + 0.3 515+ 1.1
Kias Yis 49.7 + 0.0 59.4 + 0.2 559 % 1.1
Kias Tas 459 + 0.0 56.1 + 0.2 535+ 1.1
Kias Ss 322+ 0.0 415+ 02 451+ 0.9
Kis N-Term 444 + 0.0 421+ 03 52.8 = 1.1
Kis Sy 46.7 + 0.0 454 + 0.3 522+ 1.1
Kis Sy 46.0 + 0.0 480+ 0.3 50.3 1.1
Kis Spo 429 + 0.0 457 + 0.3 468 + 1.1
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Cross-linked peptides

Distance (A)

) Isulintra- Isul-Isul intra- [Isul-Isul inter-

Isul Isul Figure . )

monomer trimer trimers
Kis Ta 410 0.0 459+ 0.3 461+ 1.0
Kis Kaz 441+ 0.0 488+ 0.3 493+ 11
Kis Yas 443 + 0.0 51.4 + 0.2 526 + 1.0
Kis Kas 473+ 0.0 559 + 0.2 533 % 1.1
Kisz Yi3 486 + 0.0 59.1 £+ 0.2 57.0 = 1.1
Kis Tas 448+ 0.0 55.7 + 0.2 54.7 + 1.0
Kisz Ss 30.5+ 0.0 411+ 0.2 471+ 0.8
DAAK ;201K 125NT 154EIAK 26 DK34KssLPNVGTg;GLVGAPACG
Kizo Ksq 326+ 0.0 378+ 02 46.4 + 0.8
Kizo Kss 334+ 0.0 396+ 0.3 497+ 0.8
Kizo Te1 17.4 £ 0.0 327+ 0.3 447 + 0.5
Kiz Ksq 33.0 £ 0.0 416 £ 0.1 410+ 0.8
Kiz Kss 34.0 £ 0.0 437 £ 0.1 444+ 08
Kiz Te1 19.0 £ 0.0 389+ 0.2 40.7 + 0.5
Kizg Ksq 39.4 £ 0.0 441 £ 0.1 419+ 0.9
Kizg Kss 40.1 + 0.0 46.7 £ 0.1 455 + 0.9
Kizg Te1 253+ 0.0 438 £ 0.1 433+ 0.7
Tioa Kss 359+ 0.0 431 % 0.1 413+ 0.9
Tizg Kss 36.8 + 0.0 454 £ 0.2 447+ 0.8
DDAAK ;56/K125NT124EIAK 56E HY 43T44HPRNVGS;,LDK,K5sLPNVG T4 GLVGAPACG
Kizo Yis 56.0 = 0.0 62.5 + 0.2 60.2 = 1.2
Kizo Tas 522+ 0.0 59.2 £ 0.2 57.6 = 1.2
Kizo Ss1 38.7 + 0.0 445+ 0.2 476+ 1.0
Kizo Ksq 326+ 0.0 378+ 02 46.4 + 0.8
Kizg Kss 334+ 0.0 396+ 0.3 497+ 0.8
Kizg Te1 17.4 £ 0.0 327+ 0.3 447 + 0.5
Kiz Ya3 54.0 + 0.0 651+ 0.3 557 + 1.2
Kz Tas 50.3 = 0.0 62.0 £ 0.2 53.0 = 1.2
Kiz Ss1 37.8+ 0.0 478+ 0.2 424+ 10
Kiz Ksq 33.0 £ 0.0 416 £ 0.1 410+ 0.8
Kiz Kss 34.0 £ 0.0 437 £ 0.1 444+ 08
Kiz Te1 19.0 £ 0.0 389+ 0.2 40.7 + 0.5
Kizg Ya3 58.0 + 0.0 654 + 0.3 572+ 1.3
Kizg Taa 54.4 + 0.0 625+ 0.2 547 + 1.3
Kizg Ss1 434 + 0.0 491+ 02 437 £ 1.1
Kizg Ksq 39.4 £ 0.0 441 £ 0.1 419+ 0.9
Kizg Kss 40.1 £ 0.0 46.7 £ 0.1 455 + 0.9
Kizg Te1 253+ 0.0 438 £ 0.1 433+ 0.7
DAIK 45AAIK 5, DK34KssLPNVGTg;GLVGAPACG
Kiss Ksg 258 + 0.0 344 £ 0.2 451+ 0.7
Kias Kss 26.3+ 0.0 358 + 0.2 485+ 0.7
Kiag Te1 9.9 + 0.0 305+ 0.2 452+ 0.4
Kis2 Kss 5E 232+ 0.0 33.4 £ 0.2 476 + 0.7
Kisz Kss 23.7 = 0.0 342+ 0.3 50.7 = 0.7
Kis Te1 9.0 + 0.0 278+ 0.2 470+ 04

Cross-linked peptides Distance (A)

Yihi Yfhi Figure Yfhlintra- thl—thl intra thl—thl inter

monomer trimer trimers
nME LS10sHGVMT;LE
N-Term Si0s 38.8 + 0.0 325+ 0.9 259+ 15
N-Term Ti10 41.8 £ 0.0 244 + 0.9 250+ 1.5

29



Supplementary Table Sif. Alternative N-terminus #3

Single digestion (Glu-C) and analysis of cross-linked peptides and distances

Cross-linked peptides

Distance (A)

Yfhl

Isul

Figure

Yfhl-Isul intra-

Yfh1l-Isul intra-

Yfh1-Isul inter-

dimer trimer trimers
n-ME N-GS25HMS 268 591 T31K32RLY 3sHPK 36 VIE
N-Term N-Term 59.8 + 0.0 53.0+ 04 529 + 0.9
N-Term Sys 62.6 + 0.0 524 + 0.5 514 + 1.0
N-Term Sas 67.8 + 0.0 50.4 + 0.6 50.7 + 1.1
N-Term Sy 67.8 + 0.0 488 + 0.6 50.8 + 1.1
N-Term T3 73.5 % 0.0 498 + 0.7 51.7 + 1.2
N-Term K2 74.7 £ 0.0 519+ 0.7 545+ 1.2
N-Term Y35 68.8 + 0.0 46.5 + 0.6 53.0 + 1.1
N-Term Kss 70.6 £ 0.0 441 = 0.7 490 + 1.1
Nn-MESs,Ss5TssDGQVVPQE N-GS5HMS 268 591 T31K3,RLY 3sHPK 36 VIE
S5y K2 78.4 + 0.0 57.3 + 0.6 56.7 + 1.2
Sss K2 77.0 £ 0.0 57.6 + 0.6 58.1+ 1.2
Tse Kaz 73.3+ 0.0 54.3 + 0.6 582+ 1.1
S5y Kss 74.0 £ 0.0 496 + 0.7 513+ 1.2
Sss Kss 725+ 0.0 50.0 + 0.6 524 + 1.2
Tse Kag 68.8 + 0.0 46.8 + 0.7 522+ 1.1

Double digestion (Glu-C and Asp-N) and analysis of cross-linked peptides and distances

Cross-linked peptides

Distance (A)

Yfh1-Isul intra-

Yfhil-Isul intra-

Yfh1-Isul inter-

Yfhl Isul Figure ) . )
dimer trimer trimers
nME NGS5HMS 26S 56/ T31K3,RLY 35HPK 35 VIE
N-Term N-Term 59.8 + 0.0 53.0+ 04 52.9 + 0.9
N-Term S5 62.6 + 0.0 524 + 0.5 51.4 + 1.0
N-Term Sy 67.8 + 0.0 50.4 + 0.6 50.7 + 1.1
N-Term Sy 67.8 + 0.0 48.8 + 0.6 50.8 + 1.1
N-Term Ta 735+ 0.0 498 + 0.7 51.7 + 1.2
N-Term Ka, 74.7 + 0.0 51.9 + 0.7 545 + 1.2
N-Term Yas 68.8 + 0.0 46.5 + 0.6 53.0 + 1.1
N-Term Ksg 70.6 + 0.0 441+ 0.7 49.0 + 1.1
nME NGS5HMS 265 56 T31K3,RLY 35HPK 35 VIEHY 45 T, HPRNVGS;5 L DK 4KssLP
NVGTGLVGAPACG
N-Term N-Term 59.8 + 0.0 53.0+ 04 52.9 + 0.9
N-Term Sys 62.6 + 0.0 524 + 0.5 51.4 + 1.0
N-Term Sy 67.8 + 0.0 50.4 + 0.6 50.7 + 1.1
N-Term Sy 67.8 + 0.0 48.8 + 0.6 50.8 + 1.1
N-Term Ta 735+ 0.0 498 + 0.7 51.7 + 1.2
N-Term Ka, 74.7 + 0.0 51.9 + 0.7 545 + 1.2
N-Term Yas 68.8 + 0.0 46.5 + 0.6 53.0 + 1.1
N-Term Ksg 70.6 + 0.0 441+ 0.7 49.0 + 1.1
N-Term Ya3 735+ 0.0 40.8 + 0.7 445+ 1.2
N-Term Tas 711+ 0.0 385+ 0.7 434 + 1.2
N-Term Ss1 58.9 + 0.0 31.0+ 0.4 444 + 0.9
N-Term Kss 55.2 + 0.0 28.0 + 0.4 39.3 + 0.8
N-Term Kss 52.7 + 0.0 303+ 0.3 40.5 + 0.8
N-Term Te1 5F 45.2 + 0.0 234 + 0.1 325+ 0.5
NMES;,S55Ts6 DVMRLQIK7gVN
N-Term Kzg 40.4 + 0.0 29.1 + 0.1 30.4 + 0.7
Sss Kzg 43.2 + 0.0 325+ 0.1 28.7+ 0.8
Sss Kzg 414 + 0.0 31.9 + 0.1 303 0.8
Tse Kzg 37.8 + 0.0 28.6 + 0.1 329+ 0.8
NMES5,Ss5T5sDGQVVPQE HY 43T44HPRNVGS;,LDK3,K5sLPNVGTGLVGAPACG
N-Term Y3 735+ 0.0 40.8 + 0.7 445+ 1.2
N-Term Tas 711+ 0.0 385+ 0.7 434 + 1.2
N-Term Ss1 58.9 + 0.0 31.0+ 0.4 444 + 0.9
N-Term Kss 55.2 + 0.0 28.0 + 0.4 39.3 + 0.8
N-Term Kss 52.7 + 0.0 303+ 0.3 40.5 + 0.8
N-Term Te1 452 + 0.0 234 + 0.1 325+ 0.5
Sy Ksy 58.0 + 0.0 33.1+ 04 404 £ 1.0
Sss Ksy 56.2 + 0.0 334+ 05 40.6 £ 0.9
Tse Ksy 52.6 + 0.0 30.1+ 04 40.6 £ 0.9
Sss Kss 55.7 + 0.0 351+ 04 41.2 £ 0.9
Sss Kss 54.0 + 0.0 352+ 04 416 £ 0.9
Tse Kss 50.4 + 0.0 318+ 04 419+ 0.8
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Cross-linked peptides

Distance (A)

Yfhl-Isulintra-

Yfh1-Isulintra-

Yfhl-Isulinter-

vihi Isul Figure dimer trimer trimers
K7,AHEE N-GS5HMS 56S 56/ T51K5oRLY 35HPK 36 VIE

Ky2 N-Term 473+ 0.0 437 + 0.4 66.5 + 0.8
K72 S2s 49.2 + 0.0 435+ 0.5 655 + 0.9
K72 Sz 52,6 £ 0.0 447 £ 05 63.7 + 0.9
K72 Sz9 52.2 + 0.0 447 £ 05 62.6 + 0.9
K72 T3 57.0 £ 0.0 477+ 05 631+ 1.0
K72 Ks 58.6 + 0.0 50.2 £ 0.5 655+ 1.0
K72 Y35 52,5+ 0.0 466 + 0.4 61.7 + 0.9
K72 Kag 53.2+ 0.0 443+ 05 58.3 + 0.9
K;,AHEE DVMRLQIK75VNDSg, TgsGVIE

K72 Krg 216+ 0.0 250+ 0.3 475+ 0.9
K72 Se2 15.4 + 0.0 266+ 0.3 413+ 07
Kzz Tas 121+ 0.0 263+ 0.3 383+ 0.8
K7,AHEE DKs54KssLPNVGTg;GLVGAPACGDVMRLQIK 5VN

Kzz Kss 5F 359+ 0.0 298+ 0.3 446 + 0.7
Kz Kss 341+ 0.0 298+ 0.3 46.8 + 0.7
K2 Ter 24.4 + 0.0 18.1 + 0.3 385+ 0.6
K72 Krg 216 + 0.0 250 + 0.3 454 + 0.5
DSgrLE DKs54KssLPNVGTg;GLVGAPACGDVMRLQIK75VN

Ser Ksq 36.0 = 0.0 435 0.1 412+ 0.9
Ser Kss 35.8 = 0.0 436+ 0.2 433+ 0.8
Ser Kzs 5F 257 = 0.0 402+ 0.2 39.8 = 0.8
DSg,LEE NGS,sHMS 65201 T31K3,RLY 35HPK5VIE

Ser N-Term 55.6 £ 0.0 529+ 0.4 65.9 = 0.9
Ser Kaz 61.9 = 0.0 59.6 + 0.3 65.7 = 1.0
Ser Kag 55.0 £ 0.0 54.7 + 0.2 579+ 1.0
LS10sHGVMTLE NGS,sHMS 65201 T51K3,RLY 35HPK5VIE

Si0s N-Term 69.0 = 0.0 67.4 £ 0.4 69.6 + 1.0
Si0s K, 75.8 £ 0.0 747 + 0.4 74.0 + 1.0
Sios Kas 68.8 = 0.0 69.2 £ 0.3 66.7 = 1.1
Ti10 N-Term 63.9 = 0.0 62.9 £ 0.4 731+ 1.0
Ti10 Kaz 69.0 + 0.0 715+ 0.3 75.4 + 1.0
Ti10 Kag 61.7 + 0.0 66.7 + 0.3 67.7+ 1.0
WVS 15:.LRNGT 156K 157L T 156DILT 165E N-GS5HMS 565 56/ T51K5oRLY 35HPK 36 VIE

Kisz N-Term 479+ 0.0 468 £ 05 76.1 % 0.7
Kisz Sas 49.0 + 0.0 469 + 0.4 749 + 0.7
Kisz S 50.7 = 0.0 498+ 0.4 740 + 0.8
Kisz S 50.0 = 0.0 50.6 + 0.4 738 + 0.8
Kisz Tar 53.8 = 0.0 54.2 + 0.3 744 + 0.9
Kisz Kaz 55.8 £ 0.0 56.7 + 0.4 77.1 % 0.9
Kisz Yas 49.8 + 0.0 54.2 + 0.3 746 + 0.8
Kisz Kss 49.4 + 0.0 521 0.3 708 + 0.9
Sis1 N-Term 476 £ 0.0 479+ 05 73.8 = 0.7
Tiss N-Term 455+ 0.0 452+ 05 742+ 0.7
Tiso N-Term 512+ 0.0 493 £ 0.4 775+ 0.6
Ties N-Term 515+ 0.0 497 £ 0.4 745+ 0.6
Sis1 Kaz 55.8 £ 0.0 59.6 + 0.4 74.7 = 0.9
Tiss Ksz 53.2 % 0.0 56.4 £ 0.4 746 + 0.9
Tiso Kaz 585+ 0.0 57.6 + 0.3 79.3 0.9
Ties Kaz 56.7 £ 0.0 578+ 0.2 76.2 = 0.9
Sis1 Kss 496 + 0.0 55.1 £ 0.4 68.0 + 0.9
Tiss Kss 46.9 + 0.0 521 0.3 68.1+ 0.9
Tiso Kss 51.9 % 0.0 52.8 £ 0.3 733+ 0.9
Ties Kas 49.7 £ 0.0 53.6 £ 0.2 70.7 = 0.9
Ki6sAIS 171K17,9Q N-GS5HMS 565 56/ T51K5oRLY 35HPK 36 VIE

Kigs N-Term 53.0 = 0.0 52.0 £ 0.3 68.3 + 0.6
Kigs Sas 53.6 =+ 0.0 51.2 + 0.3 66.6 + 0.7
Kigs Ss 529+ 0.0 53.9 £ 0.2 66.2 + 0.8
Kigs Spo 511+ 0.0 555+ 0.2 66.6 = 0.8
Kigs Ta 535+ 0.0 58.3 + 0.1 67.2 % 0.9
Kigs Ksz 55.1 = 0.0 61.0 £ 0.1 701+ 0.9
Kigs Yas 48.0 + 0.0 60.7 £ 0.0 69.2 + 0.9
Kigs Kas 475+ 0.0 57.6 £ 0.0 65.0 = 0.9
Kiz N-Term 58.0 £ 0.0 57.0 £ 0.3 66.1 = 0.7
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Cross-linked peptides

Distance (A)

Yfhl-Isulintra-

Yfhl-Isulintra-

Yfhl-Isulinter-

vihi Isul Figure dimer trimer trimers
Kiz Sy 58.5 + 0.0 559 + 0.3 64.4 = 0.7
Kiz Sy 57.0 £ 0.0 58.4 + 0.1 64.4 = 0.8
Kiz Sp 54.7 + 0.0 60.2 £ 0.1 65.2 = 0.9
Kiz Ta 56.5 + 0.0 62.5+ 0.0 65.9 = 1.0
Kiz Kz 58.0 + 0.1 65.3 £ 0.0 68.8 = 1.0
Kiz Yas 50.6 + 0.0 65.7 £ 0.0 68.8 = 0.9
Kiz Kas 50.1 + 0.0 62.3 £ 0.1 64.5 % 1.0
Siz N-Term 55.4 + 0.0 539+ 0.3 69.1 = 0.6
Siz Kz 56.2 £ 0.0 61.7 £ 0.0 71.0 = 0.9
Siz Kas 485 £ 0.0 58.6 £ 0.1 66.5 = 0.9
KiegAlS171K17,8Q DVMRLQIK;gVN
Kies Kzs 23.7 = 0.0 444 + 0.2 430+ 0.8
Kizz Kzs 29.6 = 0.0 51.0 £ 0.3 404 + 0.8
Sz Kzs 26.6 = 0.0 493+ 0.2 438 + 0.8
VEK;65AIS 171K17,5Q DK34KssLPNVGTg;GLVGAPACG
Kiss Ksq 28.8+ 0.0 494 £ 0.0 51.8 = 1.0
Kies Kss 29.8 = 0.0 488+ 0.1 51.9 % 0.9
Kies Te1 229+ 0.0 39.7 + 0.1 457 + 0.7
Kiz Ksq 322+ 0.0 55.4 + 0.0 474 + 1.0
K7 Kss 33.8 = 0.0 55.1 = 0.0 479+ 1.0
Kiz Te1 29.0 + 0.0 465+ 0.0 428+ 0.8
Siz Ksq 30.3 + 0.0 51.8 + 0.0 511+ 1.0
Sz Kss 31.6 = 0.0 51.6 £ 0.0 515+ 1.0
LS10sHGVMT,LE DAIK 46AAIK 15,
Si0s Kisg 31.8 + 0.0 375+ 0.3 30.7 + 1.0
Si0s Kisz 35.7 + 0.0 372+ 04 35.0 % 1.0
Ti1o Kisg 257 + 0.0 375+ 0.3 342+ 1.0
Ti10 Kisz 30.5 % 0.0 36.0 £ 0.3 39.2+ 1.0
Single digestion (Glu-C) and analysis of cross-linked peptides and distances
Cross-linked peptides Distance (A)
] Isulintra- |Isul-Isulintra-|Isul-Isul inter-

Isul Isul Figure . .

monomer trimer trimers
1AK2E N-GS25HMS 268 591 T31K32RLY 3sHPK 36 VIE
Kizg N-Term 55.2 + 0.0 554 + 0.4 63.1 0.6
Kizs Sas 55.5 % 0.0 549 + 0.3 61.7 + 0.7
Kizs Sas 545+ 0.0 58.3 + 0.2 616 + 0.8
Kizs Sao 52.8 = 0.0 60.0 + 0.2 62.0 + 0.8
Kizg Ta1 54.8 + 0.0 63.1 + 0.1 63.0 + 0.9
Kizg Kz 56.6 + 0.0 65.8 £ 0.1 65.9 + 0.9
Kizg Y5 50.0 = 0.0 65.3 + 0.1 64.7 + 0.9
Kizg Kas 489 + 0.0 625+ 0.1 60.7 + 1.0
Double digestion (Glu-C and Asp-N) and analysis of cross-linked peptides and distances

Cross-linked peptides Distance (A)
) Isulintra- |Isul-Isulintra- |Isul-Isul inter-

Isul Isul Figure . .

monomer trimer trimers
1AK 126E NGS,sHMS 65201 T51K3,RLY 35HPK5VIE
Kizs N-Term 552 + 0.0 55.4 + 0.4 63.1 % 0.6
Kios Sas 55.5 + 0.0 54.9 + 0.3 61.7 = 0.7
Kios Ss 545+ 0.0 58.3 £ 0.2 61.6 = 0.8
Kios S 52.8 + 0.0 60.0 £ 0.2 62.0 = 0.8
Kios Tar 54.8 + 0.0 63.1 £ 0.1 63.0 £ 0.9
Kios Kaz 56.6 + 0.0 65.8 £ 0.1 65.9 = 0.9
Kios Yas 50.0 + 0.0 65.3 £ 0.1 64.7 = 0.9
Kios Kas 48.9 £ 0.0 62.5 0.1 60.7 = 1.0
DAIK 46AAIK 5, NGS,5HMS 268201 T31K3,RLY 35HPK3VIEHY 43T,y HPRNVGS 5L
Kias N-Term 39.1 £ 0.0 403+ 0.5 69.5 = 0.6
Kias Sy 395+ 0.0 406 + 0.4 67.9 % 0.7
Kias Sy 40.1 £ 0.0 452+ 0.3 65.9 % 0.7
Kias Spo 39.3 + 0.0 46.8 + 0.3 65.3 = 0.7
Kias Ta 42,6 £ 0.0 512 0.2 65.2 = 0.8
Kias Kz 44.7 + 0.0 53.7 + 0.3 67.8 = 0.8
Kras Yas 39.2 0.0 52.0 £ 0.3 65.5 0.8
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Cross-linked peptides Distance (A)
Isul Isul Figure Isulintra- Isul—ls'ulintra— Isu1—|§u1inter—
monomer trimer trimers
Kias Kas 38.1 £ 0.0 50.5 £ 0.2 614 = 0.8
Kias Yis 374+ 0.0 50.3 + 0.2 55.9 = 0.9
Kias Tas 349+ 0.0 491+ 02 54.7 + 0.9
Kias Ss 25.8 + 0.0 468 £ 0.2 54.6 = 0.7
Kis N-Term 349+ 0.0 36.6 £ 0.5 723 % 0.6
Kis Sy 353+ 0.0 374+ 04 70.8 = 0.7
Kis Sy 36.8 £ 0.0 425+ 0.4 68.3 % 0.7
Kis Spo 365+ 0.0 440 0.4 67.4 = 0.7
Kis Ta 402+ 0.0 489+ 0.3 67.0 = 0.8
Kis Kaa 424 £ 0.0 51.1 £ 0.3 69.5+ 0.8
Kis Yas 37.7 £ 0.0 490+ 0.4 66.8 = 0.8
Kis Kas 365+ 0.0 480+ 0.3 62.7 = 0.8
Kis Yus 36.2 = 0.0 486+ 0.3 57.0 = 0.9
Kis Tas 34.0 = 0.0 472+ 0.3 55.8 = 0.8
Kisz Ss1 265+ 0.0 437+ 03 551+ 0.7
DAAK ;201K 125NT 154EIAK 26 DK34KssLPNVGTg;GLVGAPACG
Kizo Ksq 272+ 0.0 434+ 0.3 51.7 = 0.7
Kizo Kss 273+ 0.0 420+ 0.3 535+ 0.6
Kizo Ter 15.4 + 0.0 31.4 £ 0.3 445+ 0.4
Kz Kss 26.7 = 0.0 491+ 0.2 479 + 0.7
Kiz Kss 27.7 + 0.0 479+ 03 494 + 0.6
Kiz Ter 5F 17.8 + 0.0 37.8 £ 0.2 406 + 0.4
Kios Kss 30.5 % 0.0 53.5 0.1 511+ 0.9
Kios Kss 32.0 = 0.0 52.8 £ 0.1 522+ 0.8
Kizs Ter 243+ 0.0 430 0.2 432+ 0.6
Tio4 Ksq 29.1 % 0.0 51.0 £ 0.2 487 + 0.8
Tio Kss 30.2 = 0.0 499+ 0.2 50.0 = 0.7
DDAAK 56/K12,NT124EIAK 56E HY 43T44HPRNVGS;,LDK,K5sLPNVG T4 GLVGAPACG
Kizo Ya3 443 + 0.0 540 £ 0.3 58.7 + 1.0
Kizo Tas 419+ 0.0 526 + 0.3 57.4 + 1.0
Kizo Ss 321+ 0.0 497+ 0.3 56.1 = 0.8
Kizg Ksq 272+ 0.0 434+ 03 51.7 = 0.7
Kizo Kss 273+ 0.0 420+ 0.3 535+ 0.6
Kizo Te1 15.4 + 0.0 31.4 £ 0.3 445+ 0.4
Kiz Ya3 431+ 0.0 58.0 + 0.1 541+ 1.0
Kiz Tas 406 + 0.0 56.9 £ 0.1 53.0 £ 1.0
Kz Ss1 30.8 = 0.0 55.5 + 0.2 52.7 = 0.8
Kz Kss 26.7 = 0.0 491+ 0.2 479 + 0.7
Kiz Kss 27.7 = 0.0 479+ 0.3 494 + 0.6
Kiz Te1 17.8 + 0.0 37.8 £ 0.2 406 + 0.4
Kizg Yus 472 + 0.0 60.5 £ 0.1 56.2 = 1.1
Kizg Tas 445 + 0.0 59.7 £ 0.1 553 % 1.1
Kizg Ss 332+ 0.0 59.8 £ 0.1 56.4 = 0.9
Kios Kss 30.5+ 0.0 53.5 0.1 511+ 0.9
Kios Kss 32.0 = 0.0 52.8 £ 0.1 522+ 0.8
Kizs Te1 243+ 0.0 430 0.2 432+ 0.6
DAIK46AAIK 5, DK34KssLPNVGTg;GLVGAPACG
Kiag Ks4 20.3 £ 0.0 40.7 + 0.2 50.8 + 0.6
Kiag Kss 5F 20.2 = 0.0 379+ 0.3 529+ 0.5
Kias Te1 8.1+ 0.0 29.7 + 0.1 454 + 0.3
Kis Ksq 5F 20.4 + 0.0 348+ 0.2 51.8 = 0.6
Kis Kss 195 + 0.0 32.0 £ 0.3 543+ 0.5
Kis Te1 5F 71+ 0.0 239+ 0.1 472+ 0.4
Cross-linked peptides Distance (A)
Yihi Yihi Figure Yfhlintra- thl—thl intra thl—thl inter
monomer trimer trimers
nME LS10sHGVMT ;LE
N-Term Sio5 38.8 + 0.0 32,5+ 0.9 259+ 1.5
N-Term Ti10 41.8 + 0.0 24.4 + 0.9 250+ 1.5
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Shown are all of the Ythl-Isul (Supplementary Table Sla), Yth1-Ythl (Supplementary Table S1b), and Isul-Isul (Supplementary
Table Slc) cross-linked peptides with the corresponding FDR (False Discovery Rate) identified as described in Experimental
Procedures. Supplementary Tables S1d - S1f correspond to the alternative orientations of the N-terminal portion of Isul. Some of
the cross-links are shown in Fig. 4-8, 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 below. Distances were measured between all possible pairs of cross-linked
residues within each of the cross-linked peptides in the entire complex structure, and are expressed as mean =+ standard deviation. For
each distance, we show the mean + standard deviation of 24 measurements except for certain inter-trimers distances that are
only present 12 times in the [Ythl],se[Isul]s structure. 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 the 24 Ythl or Isul
subunits. Distances measured in the [Yfh1],4e[Isul ]o4 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 Supplementary Table Sla, S1d-S1f,
Ythl-Isul intra-dimer distances are measured between Yfhl and Isul subunits of the same [Yfhl]e[Isul] heterodimer; Ythl-Isul
intra-trimer distances are measured between Yfhl and Isul subunits of the same [Yfhl];e[Isul]; sub-complex, and Ythl-Isul
inter-trimers distances are measured between Yfhl and Isul subunits of two adjacent [Yfhl];e[Isul]; sub-complexes. In
Supplementary Table S1b, Slc or S1d-S1f, Yfhl or Isul intra-monomer distances are measured within individual Ythl or Isul
subunits, Yfh1-Yfhl or Isul-Isul intra-trimer distances are measured between Yfhl or Isul subunits of the same [Yfhl];e[Isul]s
sub-complex, and Yfhl-Ythl or Isul-Isul inter-trimers distances are measured between Ythl or Isul subunits of two adjacent
[Yfth1];e[Isul]; sub-complexes. Peptides beginning with the letter n are N-terminal peptides. NA, not applicable; NM, not measured.
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Distance
Constraints (A)

Maximum Allowable Distance Constraints (A)

Ythl-

KK 24 Isul Ythl-Ythl | Isul-Isul
K-N-term 19.2 K-K 24-31.8 24-34.2 24-29.4
N-term-N-term 14.4 K-N-term 19.2-27 19.2-29.4 19.2-24.6
K-Y 24.1 N-term-N-term 14.4-22.2 | 14.4-24.6 14.4-19.8
K-S 20.1 K-Y 24-31.8 24-34.3 24-29.5
K-T 20.1 K-S 20.1-27.9 | 20.1-30.3 20.1-25.5
N-term-S 15.3 K-T 20.1-27.9 | 20.1-30.3 20.1-25.5
N-term-T 15.3 N-term-S 15.3-23.1 | 15.3-25.5 15.3-20.7
N-term-Y 19.3 N-term-T 15.3-23.1 | 15.3-25.5 15.3-20.7
N-term-Y 19.3-27.1 | 19.3-29.5 19.3-24.7
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Y73A

Supplementary Table S2. Zinc binding properties of Yfh1 "™ 24-mer, LMW Isul and HMW lIsul, and their complexes

Before Assembly After Assembly and SEC
Protein Yfh1™ LMW Isul HMW Isul Complex [Yfh1]sse[lsul™™ 1,4 | [Yfh1]sse[lsul™™]5s
Oligomer
Zn**/ subunit 0.395+0.004 | 0.677+0.003 | 0.025+0.000 | zn®/[Yfh1]e[Isul] 1.508 + 0.182 1.604 + 0.090

Y73A

Before Assembly: Yfh1l 24-mer, LMW Isul, and HMW Isul were isolated and their zinc content was measured as described in Experimental Procedures.

After Assembly and SEC: The same protein preparations were used to assemble [Yfh1],se[lsu1"™™],

4 and [th1]240[lsu1HMW]24 complexes that were isolated by
size exclusion chromatography (SEC). Fractions 52-56 of each complex were independently used for zinc and protein concentration measurements and
the average Zn**/ [Yfh1]e[Isul] heterodimer molar ratios were calculated. For each complex we show the mean + standard deviation obtained from one set of
fractions 52, 53, 55 and 56 from one complex preparation, and two sets of fraction 54 from two different complex preparations; each fraction was measured in
duplicate. The zinc concentration was 0.011 pg/ml in the assembly reaction buffer and 0.024 pg/ml in the SEC buffer. The total amount of zinc present in the

elution volume of each complex was 1.26 ug, sufficient to account for the increase in zinc content exhibited by the [th1]240[lsu1LMW]24 and the [Yfh1],,e

[IsulHMW]24 complex after SEC.
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