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1. Coordinates of CL and MLCL binding sites, as identified by PyLipID, for
yeast, mouse and human supercomplexes (6 files)

2. Itp file for CL > MLCL used for FEP
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Figure S1. CL (top row) and MLCL (second row) headgroup density from yeast,
mouse and human ClII,CIV,, CG MD simulations. Clll backbone is shown in grey and
CIV in white, with CL headgroup densities in blue and MLCL densities in orange.
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Figure S2. Thermodynamic cycle used for the free energy perturbation simulations.



Yeast|Clll_Rieske/1-185 YFMVIAM LLSSABA 71
Mouse|Clll_Rieske/1-196 YLVTA VBV- - AYAA 51
Human|Clll_Rieske/1-196 FAsy LVIBVTITVEV- - AYAA 129

Yeast|Clll_Rieske/1-185 F | -MIAIA VLAMA v v LAA | VVV VFI 124
Mouse|Clll_Rieske/1-196 v V LAM MA F LFV
Human|Clll_Rieske/1-196 130 Av-Fv-MlAlA VLALA MA F LFV 182

Yeast|Clll_Rieske/1-185 125 vBmsa L LIMLE I cTHLEcVE I BEA E 177
Mouse|Clil_Rieske/1-196 105 AAV v VILIGVCTHLECV IAIA YY 157
Human|Clll_Rieske/1-196 183 AAV L VILIGVCTHLEGCVEIANA YY 235
Yeast|Clll_Rieske/1-185 178 cBlc Y@ I A LIL VARY; 215
Mouse|Clll_Rieske/1-196 158 CBlC YDA I APLNL AY F VVVV 196
Human|Clll_Rieske/1-196 236 CBIC YBA IRLEPAPLNLEV MV |V 274

Yeast|Clll_sub4/1-248 162 MTIAA LEA A IIF I| Y.VY VCAAC L 155

Mouse|Clll_sub4/1-241 1 I --DLEL YVAY L 51

Human|Clll_sub4/1-241 85 8- - - BILIEL M FVAYRHL 135

Yeast|Clll_sub4/1-248 156 VEVISH VRNMABEFEY 209
Mouse|Clll_sub4/1-241 52 V@V CY A ALA Wi -\% M FM AA AA

Human|Clll_sub4/1-241 136 VI@V.CY AAEVEV M FM LF YF ARAAN 189

LIVA CYIF ABvAL S| 263

YIV A YVF YC- ViSL LY Al 158

L.YIV A YVF.LL YC- ViSL LYF Al 142

VLF A-MA VTT FLNWCA LELRTV I 1L 317

VL Y VAKBVATFLRWA MELKML LMM 212

A.M-IA VCT FLRWA MG LKMLMMM 296

409

- 241

--- 325

Yeast|Clll_sub4/1-248 210
Mouse|CIll_sub4/1-241 106
Human|CIIl_sub4/1-241 190

Yeast|Clll_sub4/1-248 264 AMA
Mouse|CIll_sub4/1-241 159 .MA
Human|ClIll_sub4/1-241 243 AMA

FVF
LAY
LAY

Yeast|Clll_sub4/1-248 318 rLY LLS wv
Mouse|Clll_sub4/1-241 213 BLLLEILTYAM
Human|CIll_sub4/1-241 297 AL LV LVY.I

Yyvv
Yeast|Clll_sub&/1-93 A L AV F- F F L 57
Mouse|Clil_sub8&/1-81 AlF ‘ IL 46
Human|Clll_sub8/1-81 AY| F F 47
Yeast|Clll_sub&/1-93 58 YV L IBAB I ywywwiK F LY 94
Mouse|Clll_sub&1-81 47 IVA FVVVYLIY Y 81
Human|Clll_sub8/1-81 48 RVVBQFVVFYL Y AAY 82

)4 \AA4
Yeast|Clll_sub9/1-66 2 M} - - LYKTFF AVFV@T | FABAFVF A \Y IAA 59
Mouse|Clll_sub9/1-63 3h| LYSLLF FALT IAVBALFF AIY I 63
Human|ClIl_sub9/1-62 2 AAATL LYSLLF FALT I | VEGVMFF A AlY | 62

Yeast|Clll_sub%/1-66 67
Mouse|Clll_sub9/1-63 65
Hurman|Clll_sub9/1-62 63
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Figure S3. Sequence alignment of the yeast, mouse and human subunits of Complex
Il that were engaged in MLCL or CL interactions during simulations, showing A) the
Rieske subunit; B) subunit 4; C) subunit 8; and D) subunit 9. Residues identified as
being in the interface interaction site with occupancy > 40 % (see also Table 2) are
indicated on the sequence alignment by a black outline and arrow (arrow colour shows
the species involved in the interaction)



Yeast|CIV_COX1/1-534 1M-V LY AKB I AVLYFMLA | FSEBVA AMILII LELAAP@say L LF 55

A Mouse|CIV_COX1/1-514 1ME I LF I .LYLLFIAWA MVEBTALSILIRAEL A--LL 1Y 54

Human|CIV_COX1/1-513 1 MFA LF IBTLYLLFEAWAGVLETALSLL IRAEL N- - LL 1Y 54

Yeast|CIV_COX1/1-534 56 NVLVVE@HAVLMI FFLVMBAL | BEF@NY LLBlLM I @A AFPRINNI AFwWY LEMEBLV 111

Mouse|CIV_COX1/1-514 55 NV I VTAHAFVM I FFMVMPMM | GG F LVPILM | GAPBMA FERMNNM'S FWL L FL 110
F A

Human|CIV_COX1/1-513 55 NV.| VTAHAFVM | FEMVMBl I M | LVEILM I MA FERMNNMS FWL L LL 110

==L

Yeast|CIV_COX1/1-534 112 CLVESTLV A vYPELSS @A VBLAI FALELTSISSLLEA INFIV 167
Mouse|CIV_COX1/1-514 111 LLLASSMV[EAGA VYPPLAGNLAHAGASVBILT | FSLHLABVSSILEBAINFIT 166
Human|CIV_COX%/1-513 111 LLLASAMVEAGA VYBPRLAGNY ASVBILT | FSLHLAGVSSILGAINFIT 166
Yeast|CIV_COX1/1-534 168 T LNM MTMBAKRLBLFVWS I FITAFLLLLSLBvVLSABITMLLL FNTSFFEv 223
Mouse|CIV_COX1/1-514 167 T | | NM AMTQY LFVWSVLITAVLLLLSLPVLAAGITMLL L FFBPE 222
Human|CIV_COX1/1-513 167 .1 | NM AMTQY LFVWSVLITAVLLLLSLBVLAAGITMLL L FFBE 222
Yeast|CIV_COX1/1-534 224 I LYBELFWFF vy LI IPErF@i 1 SAvv/sTYsS- v FBIE |1 SMVYAMA 278
Mouse|CIV_COX1/1-514 223 A I LYQHL FWFF VYILILPGF@I | VVIYY FEYMBMVWAMM 278
Human|CIV_COX1/1-513 223 A I LYQHL FWFF VYILILBGFEGMISHIVTYY FEYMBMVWAMM 278
Yeast|CIV_CcOx1/1-534 279 S 1@LLEFLV MY | VELBA AYFTSATMI IA I 1K FSwWLAT | IRL 334
Mouse|CIV_COX1/1-514 279 |S1@F LIBF | VWAHHM FTIVE LBV AYFTSATMI [ A VKV FSWLAT L I 334
Human|CIV_COX/1-513 279 |S1/@FLEF | VWAHHMFTVEvBY AYFTSATMI [ Al VKV FSWLAT LHEGSNMKW 334
Yeast|CIV_COX1/1-534 335 wM LYAI AFLFLFIM LTEBvALANASLBVAF vyYVvV@HAFHYV LIM Al FSLF 39
Mouse|CIV_COX1/1-514 335 [SBIAM LWA LIFI FLFTVEBGL IVL"L VL YYVVAHFHYVLSMBAVFAIM 39
Human|CIV_COX1/1-513 335 |SAAVLWAL@F| FLFTVEELTE ! VLANSSLE VL YYVVAHFHYVLISMEAVFA IM 39

Yeast|CIV_COX1/1-534 391 ABYYY I LEBLNY LAQI1QFWL I FIBANV I FFEMAFLE I NEm 1 BBYPBA 446
Mouse|CIV_COX1/1-514 391 ABFVEWFBIL FSE@FT L AKAHFA IMFVBVNMT FF FLEGLSEBM Yy SBYPBA 446
Human|CIV_COX1/1-513 391 FIHWFPLFSBYTL YAKIHFT IMFIGVNLTFF FLELSEM v sBYRPBA 446

Yeast|CIV COX1/1-534 447 FABWNYVAS IBSFIATLSLFLFIY I LYBALVvNELNNKVNNKSY | YNKABBFvV 502
Mouse|CIV_COX1/1-514 447 YT TWNTV/SSMESF I SLTAVLIMI FMIWEBAFASK- - - - - - - - - - - - - - - - - - - - - 481
Human|CIV_COX1/1-513 447 YTTWN | L' SSVI@SF 1 SLTAVMLM I FMIWEAFASK- - - - - - - - - - - - - - oo o o - - 481

Yeast|CIV_COX1/1-534 503 | FNLNTVKSSSIEFLL AVHESF AVQ@S- - 534
Mouse|CIV_COX1/1-514 482 VMSV - ML LHEc YHT F TYV vI 514
Human|CIV_COX1/1-513 482 V.LMV.- MNLEWLYBC YHTF VYMK- 513
B  veasticiv_coxsasr-133 21 A ALSNAAVMBL vEsTEQal | viSKL SERaKLBEwaQ LTEPEKQAVWY 74
Mouse|CIV_COX5A/1-109 1 B FBARWV T - - - - - - o o o oo e 17
Human|CIV_COX5A/1-109 1 . N 17
Yeast|CIV_COX5A/1-133 75 118Y VL IAdg- - - - - ----------- VAABLLFSVEBLFAV 112
Mouse|CIV_COX5A/1-109 18 - Y F | BAWE L MNT LV[@Y LV-I IIAA LIAC.L FA%V I LIV 70
Human|CIV_COX5A/1-109 18 - Y F | BAWEL INTLVTYBMV | IBAALRACRRLNBFASTVRI LBV 70
Yeast|CIV_COX5A/1-133 113 VRMAGE- - - - - - - - - - AKTM L Y LKSKNA v savask 153
Mouse|CIV_COX5A/1-109 71 V A IYIYV IQEL LNELE! - B LBKvY- - - 109
Human|CIV_COX5A/1-109 71V A IYBYVIQEL LNELE! IS LBKYV- - - 109
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Figure S4. Sequence alignment of the yeast, mouse and human A) COX1; B) COX5A
subunits of CIV. Together with Figure S5, these comprise all the subunits of CIV that
were engaged in MLCL or CL interactions during simulations. Residues identified as
being in the interface interaction site with occupancy > 40 % (see also Table 2) are
indicated on the sequence alignment by a black outline and arrow (arrow colour shows
the species involved in the interaction)
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A YeastiCIv_cOX3/1-269 1 MTHLER VM
Mouse|CIV_COX3/1-261 1 M------ AY MV ITLLTL
Human|CIV_COX%/1-260 2 - - - - - - -

WF VA A.YL MAV I FLMFVL

L Y MILFIV
LRYGMILFI

SAM \Y L AC AV LLNT11LL ATIVTY AL I
SSLV L L v LLNTSVLLASGYSITWAHHSLM
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Yeast|CIV_COX3/1-269 55 LFVLLTSSI L
Mouse|CIV_COX¥/1-261 47 LLTNI LTMYQ
Human|CIV_COX3/1-260 47 LLINTLTMYQ

VFFFA
VFFFA

Yeast|CIV_COX3/1-269 109 Y F
Mouse|CIV_COX3/1-261 101 FY
Human|CIV_COX3/1-260 101 FY

Yeast|CIV_COX3/1-269
Mouse|CIV_COX3/1-261
Human|CIV_COX3/1-260 1 55

LLI IML LYF

AL LLI FWLIVIFV.C
A
ALLI ILL LYF

Yeast|CIV_COX3/1-269 217 VM LAAM L V.Y

VIBY 1y VLBV IWLFLYVVFY
Mouse|CIV_COX3/1-261 209 | I LllvCLL FGFIEAAAWY FV VVWLFLYV.IY
FL ICF I LMF FGFIEAAAWY FV VVWLFLYV.IY

Human|CIV_COX%/1-260 209 | |

e A M
Human|CIV_| COX5B/1-9 32 IMLAA LBRYNVLA A NLV
Mouse|CIV_coxsB/1-9¢ 57 R1 V@c 1 c CTV IWFWL cBiNc YKLV MA
Human|CIV_COX5B/1-9. 87 R 1 VI@C | C VVWFWL AQRCPRCEGAHYKLV LA

sk

| VV.FA L LILA LSTALTVHEGY | FM.MVY LA 54
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Mouse|CIV_COX6A2/1-85 1 A.AA_AI“LIFV LA L VALC.LICWM- - Ha F I.Y. 52

Human|CIV_COX6A1/-75 34 = - - = = = - = = - - FFVALBGVAVSML

Mouse|CIV_COX6A2/1-85 53 LRI FA LF Vv L Y
Human|CIV_COX6A1/1-75 77 LR F LF \'% L Y -

vy LK FIAY

85
108

Mouse|CIV_COX7A2L/1-- 1 MYYKFSSFTQKLABAWASEAYTEQELKBY STEABE | | FATETKLTSSVTAYBY]E 54

HUman|CIV_COXTA2/1-5. = = = = = = = = = = = =@ m mm e e m e e e e e e e e e e e e e e e e e e oo -

Mouse|CIV_COX7A2L/1-1 55 -v“ “ . QM LYI1MA LIL. IYCLIA LYMAI
Human|CIV_COX7A2/1-5 1 - v LYL ALLY MILTV AYAIYELAVA
Mouse|CIV_COX7A2L/1-1 109

Human|CIV_COX7A2/1-5 54 FB- -
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Figure S5. Sequence alignment of the yeast (S. crevisiae), mouse and human A)
COX3; and mouse and human B) COX5B; C) COX6A; and D) COX7A2 subunits of
CIV. Note that yeast CIV does not contain subunits COX5B, COOX6A, nor COX7A2.
Together with Figure S4, these comprise all the subunits of CIV that were engaged in
MLCL or CL interactions during simulations. Residues identified as being in the
interface interaction site with occupancy > 40 % (see also Table 2) are indicated on the
sequence alignment by a black outline and arrow (arrow colour shows the species
involved in the interaction)
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Table S1. Residence time and occupancy for each interface site overall, and
individually for each residue within the site, as listed in Table 2

Complex and Res. time Occupancy Complex and Res. time Occupancy
Lipid Subunit Residue (us) (%) Lipid  Subunit Residue (us) (%)
Yeast Mouse
CL (Site 1) Overall: 11.14 98.46 CL Overall:  15.00 100.00

Clll Rieske K44 8.87 48.57 citSubg - R24 8.18 71.74

K51 1.91 73.51 F26 6.36 62.03
528 6.23 65.56
Sub8 K35 3.89 42.83 oa1 571 oo o0
Subg  s2 0.69 84.99 CIlV  COX3  R156 2.21 48.79
F3 0.59 43.05 N157 15.00 89.18
S4 0.63 53.20 H158 8.07 66.67
S5 0.70 66.89 Q161 7.71 60.93
CIV COX5A S93 7.48 45.48 1223 14.43 59.16
F94 3.92 43.49 COX5B  S3 8.19 71.08
K97 3.89 40.40 COX6A2 R17 6.55 56.51
CL (Site 2) Overall: 12.05 100.00 COX7A2L S54 2.59 75.94
Clll Rieske K44 3.78 47.68 G55 e 62.69
K51 1.25 74.17 K56 1.97 96.47
W55 301 4923 MLCL Overall: 8.48 99.12
b8 K3 0.80 21,02 Cll Sub8  R24 7.11 41.72
$31 0.56 50.33
P36 8.55 55.85 CIV  COX3  R1S6 15.00 76.60
L37 9.06 47.02 N157 9.02 83.22
Sub 9 S2 0.95 93.38 H158 7.17 42.61
S4 0.81 52.32 N160 15.00 58.50
S5 2.17 66.89 1223 15.00 81.02
CIV COX5A S93 7.71 49.45 COX5B  S3 7.10 41.50
K97 9.27 71.97 COX7A2L Y53 2.29 9.27
MLCL (Site 1) Overall: 10.21 93.84 554 15.00 90.51
Clll Rieske K44 4.36 76.91 G55 15.00 80.57
NA6 503 4196 K56 10.53 96.69
Human
K51 1.66 68.77 CL Overall: 15.00 100.00
Sub8 K35 6.12 63.95 Cll Rieske  R93 15.00 87.20
CIV COX1 K408 2.36 46.13 F113 15.00 27.70
COX5A  G90 1.98 41.71 Sub4  T305 15.00 41.72
Fo4 4.08 59.98 H309 15.00 93.38
K97 6.49 61.52 Sub8  R25 15.00 97.79
MLCL (Site 2) Overall: 15.10 100.00 A26 15.00 65.12
Clll Rieske K44 14.06 73.82 Y27 15.00 63.36
N46 14.36 49.40 P28 2.29 49.67
K51 1.24 71.42 H29 3.13 26.73
Y55 6.64 61.75 V30 1.71 43.27
Sub8 K35 13.30 94.28 132 2.37 >9.16
ClV  COX3  N157 3.02 75.94
P36 3.94 48.11 Q158 15.00 83.44
L37 3.68 46.74 COX5B  A32 15.00 83.22
Q38 8.94 45.42 COX6A1 R36 15.00 81.24
H42 1.60 47.71 K39 15.00 95.81
CIV COX5A G90 6.90 50.33 MLCL Overall: 15.00 100.00
592 3.69 48.17 Cll Rieske  R93 15.00 90.95
$93 7.06 71.20 F113 15.00 79.03
F94 7.07 72.09 Sub 4 T305 15.00 43.27
K97 1281 8701 H309 15.00 92.27
Sub8  R25 15.00 98.23
A26 15.00 52.76
Y27 14.55 60.71
P28 3.46 57.62
H29 15.00 69.32
V30 1.44 47.02
T32 2.04 65.56
ClV  COX3  N157 3.82 75.28
Q158 15.00 80.57
Q161 2.35 44.15
COX5B  A32 15.00 89.40
COX6A1 R36 15.00 87.20

K39 15.00 95.14



