Table S1. Mass spectrometry analyses of purified cytochrome bc;: Comprehensive list of detected peptides relevant to F144, H217,
wild type, mutations and related epitope tags. Digestions, nano-LC-MS/MS conditions and data analysis procedures are described in
Materials and Methods. Sequest analysis results were filtered using standard values for Xcor (1.5, 2.0, 2.5 for m/z of +1,+2 and +3,
respectively) and ACx(> 0.1). Methionine modifications are: oxidation (*, +16), homoserine formation (@, -30) and homoserine lactone

formation (#, -48).

Purified cytochrome bc; Protease / treatment Cytochrome b peptide Peptide unique to
* Native homodimer * Chymotrypsin / Aqueous W.AFHTTGNNNPTGVEVR.R H217 (wild type)
(No tag control) W.AFHTTGNNNPTGVEV.R
W.AFHTTGNNNPTGVE.V
W.AFHTTGNNNPTGV.E
* CNBr cleavage M.VIYLLM*M*GTAFM@.G F144 (wild type)
M.VIYLLM*M#GTAFM@.G
M.VIYLLM@M*GTAFM@.G
* Native-S homodimer * Chymotrypsin / 60% Methanol FNSHYGNPAEW.S Strep tag
(tag control)
* H217L-F homodimer * CNBr cleavage M.VIYLLM*M*GTAFM@.G F144 (wild type)
(control) M.VIYLLM#M#GTAFM@.G
M.VIYLLM*M@GTAFM@.G
* Chymotrypsin / Aqueous L.TTGNNNPTGVEVR.R H217L (mutant)
* F144R-S homodimer * CNBr cleavage M.VIYLLM*M*GTARM@.G F144R (mutant)
(control) M.VIYLLM*M*GTARM#.G
M.VIYLLM#M*GTARM@.G

M.GTARM*GYVLPWGQM@.S
M.M*GTARM*GYVLPWGQM@.S
M.GTARM#GYVLPWGQM@.S
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* F144R-S + H217L-F
heterodimer

* Chymotrypsin / 60% Methanol

* Chymotrypsin / Aqueous

* CNBr cleavage

W.AFHTTGNNNPTGVEVR.R

Y.KAPREITWIVGMVIYLLM*MGTAR.M
Y.LLMM*GTARMGY.V
Y.LLMM*GTARM*GY.V
Y.LLM*M*GTARM*GY.V

Y.GNPAEWSHPQFEK.-
FNSHYGNPAEW.S
A.SIEEDFNSHYGNPAEW.S

A.SIEEDFNSHYGNPAEDY.K
A.SIEEDFNSHYGNPAEDYKDDDDK.-

W.AFHTTGNNNPTGVEVR.R
W.AFHTTGNNNPTGVEV.R

F.LTTGNNNPTGVEVR.R
L.TTGNNNPTGVEVR.R
M.VIYLLM*M*GTAFM@.G
M.VIYLLM*M@GTAFM#.G

M.VIYLLM*M*GTARM@.G
M.VIYLLM#MGTARM#.G

H217 (wild type)

F144R (mutant)

Strep tag

Flag tag

H217 (wild type)

H217L (mutant)

F144 (wild type)

F144R (mutant)
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Sequence:

MH+: 1714.31694 Da, RT: 26.59 min

Identified with: SEQUEST (v1.20); XCorr: 4.13,

Fragment match tolerance used for search: 1 Da

W.AFHTTGNNNPTGVEVR.R, Charge:

+2, Monoisotopic

Fragments used for search: b; b-H,O; b-NH3; y; y-H,0; y-NH;3

m/z:

900

800 o

i

757.58

1
Extracted from: D:\Documents and SettingsiesiiDesktop\BC1-heterodimenBC1Heterodimer-Chymotrypsin-ProteaseMaxHeterodimer-Chymo-PMax-091312-mz540-380.RAW #11
ITMS, CID, z=+2, Mono miz=858.27954 Da, MH+=1715.55181 Da, Match Tol=1 Da

bir, yr
700 4 1156.44
§ 600 o
5 500 1 by 1358.71
2 bs*
= 729.% 957.40
% a00
300
biz* - - NHs bis*-NHs
o ¥ bor-HaO 20 | e 5B
273.99 ys* i
y10%-Hz0, ys*-H20, yw*-NHs 9399%_ 985,43 '. v
100 4 L7 105;;0.;)6 ‘ 149477
L] 01 A B I 1
400 600 800 1000 1200 1400 1600
miz
#1 b* b+ Seq. y* y* %2
1 72.04440 3652584 A 16
2 21311282 110.06005 F 1642.79327 821.90027 15
3 35617173 17858350 H 1495.72485 74336606 14
4 457. 21341 22311334 T 1358.66594 679.83661 13
5 558.26709 27963718 T 1257.61826 629.31277 12
B 615.28856 30814792 G 1156.57058 578.78893 1
7 72933149 36516938 N 1099.54911 550.27819 10
8 84337442 42219085 N 985.50618 49325673 9
9 957.41735 47921231 N 871.46325 436.23526 8
10 1054.47012 52773870 P 757.42032 7921380 7
11 1155.51780 578.26254 T B60.36755 33068741 B
12 121253927 B06.77327 G 559.31987 28016357 5
13 1311.60769 656.30748 VW 502.29840 25165284 4
14 1440.65029 72082878 E 403.22998 20211863 3
15 1539.71871 77036299 ¥ 27418738 13759733 2
16 R 175.11896 88.06312 1
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Sequence:

F.LTTGNNNPTGVEVR.R,

MH+: 1472.22466 Da, RT: 26.86 min

Identified with: SEQUEST (v1.20); XCorr: 3.60, Ions matched by search engine:

Charge: +2, Monoisotopic

Fragment match tolerance used for search: 1 Da

Fragments used for search: b; b-H,O; b-NH3; y; y-H,0; y-NH;3

m/z:

736.61597 Da

16/26

1
Extracted from: D:\Documents and SettingsiesiiDesktoptBC1-heterodimenBC1Heterodimer-Chymotrypsin-ProteaseMaxiHeterodimer-Chymo-PMax-091312-mz540-880.RAW #12(
ITMS, CID, z=+2, Mono miz=736.61597 Da, MH+=1472.22466 Da, Match Tol=1 Da

1.2 4
10 4
¥
757.53
. 084
§ [M+2H]2-NH:-H20
=% 718.91
E “bre-H20
E 696.81
041 ' bur*-Hz0, bir-NHs
ba* bie*-NHs 1052.32
e ;
214.95 A Gl bir ¢
y122-H20, y12*-NHz : i 1069.38
y 6208 b s
;oo 403.08 H 91321 ; 122173.74
NI bl ‘H At I |
200 400 600 800 1000 1200 1400
miz
#1 b+ b+ Seq. y* y** #2
1 114.09135 57.54331 L 14
2 215.13303 10807315 T 1358.66534 B679.83661 13
3 316.18671 15859693 T 1257 61826 62931277 12
4 373.20818 18710773 G 1156.57058 578.78893 1
5 487.25111 24412919 N 1099.54911 550.27813 10
-] 601.29404 301.15066 N 985.50618 49325673 9
7 715.33697 3/8I7212 N 871.46325 436.23526 8
8 812.38974 406.69851 P 757.42032 379.21380 7
9 913.43742 45722235 T B60.36755 33068741 B
10 970.45883 48573308 G 559.31987 28016357 5
11 1069.52731 535.26729 W 502.29840 251.65284 4
12 1198.56991 59978859 E 403.22998 20211863 3
13 1297.63833 64932280 WV 27418738 137659733 2
14 R 175.11896 88.06312 1
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Sequence:

Y.GNPAEWSHPQFEK.-,

MH+: 1526.56499 Da, RT: 38.03 min

Charge:

+2,

Monoisotopic

m/z:

Identified with: SEQUEST (v1.20); XCorr: 2.90, Ions matched by
Fragment match tolerance used for search: 1 Da

Fragments used for search: b; b-H,O; b-NH3; y; y-H,0; y-NH;3

search engine:

3.0 A

Extracted from: D:\Documents and SettingsiesitDeskiop\BC1-heterodimenH217L-F144R-Methanol-Chymo-01.RAW #1743 RT. 38.03
ITMS, CID, z=+2, Mono miz=763.78613 Da, MH+=1526.56499 Da, Match Tol=1 Da

yu
678.45
25 A
ys'
643.40
g 2.0 |
% 15 bs*
5 879.42
= ys*
1058.38 yio
1 ¥ - 1258.15
422,06 jo 87238
e NH 785.36
05 be-NHs 10 0P --H:20 e
sz 9% s 1187.31
|| Al | R
200 400 600 800 1000 1200 1400
miz
#1 b* b Seq. y* y* #2
1 58.02875 23518001 G 13
2 172.07168 86.53948 N 1469.68086 735.34407 12
3 269.12445 135.06586 P 1355.63793 678.32260 1
4 34016157 17058442 A 1258.58516 £29.79622 10
5 469.20417 23510572 E 1187.54804 594.27766 9
6 £55.28349 32814538 W 1058.50544 529.75636 8
7 742.31552 37166140 S 872.42612 436.71670 7
8 879.37443 44019085 H 785.39409 393.20068 6
9 976.42720 43871724 P £48.33518 32467123 5§
10 1104.48578 552.74653 0 551.28241 276.14434 4
i 1251.55420 626.28074 F 423.22383 21211585 3
12 1380.59680 630.80204 E 276.15541 13858134 2
13 K 14711281 74.08004 1
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Sequence: M.VIYLLMMGTAFM.G, M6-Oxidation (15.99492 Da), M7-Oxidation (15.99492 Da)
M12-Met-HomoserineLactone (-48.00337 Da), Charge: +2, Monoisotopic m/z: 687.46436 Da
MH+: 1373.92143 Da, RT: 78.02 min

Identified with: SEQUEST (v1.20); XCorr: 2.70, Ions matched by search engine: 13/22
Fragment match tolerance used for search: 1 Da

Extracted from: D:\Documents and SettingsiesiiDesktopiBC1-heterodimenNew-CNBr-treated SamplesiHeterodimer-CNBr-062512-02 RAW #3490 RT.78.09
ITMS, CID, z=+2, Mono miz=687.38086 Da, MH+=1373.75444 Da, Match Tol.=1 Da

bio*
1125.13

@
1

Intensity [counts] (1046)

2 b‘;;i[go 6;;60
-
772.07
bt
602.24
ber o buor-HzO
" - 74921 885.26 o 110735
w500 998.36
| AR
200 400 600 m;UU 1000 1200
#1 b+ b+ Seq. y* ¥k #2
1 100.07570 5054149 i 12
2 213.15977 107.08352 | 1274.61602 637.81165 11
3 376.22309 188.61518 Y 1161.53195 581.26961 10
4 489.30716 24515722 L 998.46863 49973795 9
5 602.39123 301.69925 L 885.38456 44319592 8
53 749.42664 375.21696  M-Dxidation 772.30049 386.65388 7
7 896.46206 448.73467 M-Dxidation 625.26508 31313618 6
8 953.48353 477.24540 G 478.22966 23961847 &
9 1054.53121 527.76924 T 421.20819 21110773 4
10 1125.56833 563.28780 A 320.16051 16058389 3
11 1272.63675 636.82201 F 24912339 125.06533 2
12 M-Met-HS.. 102.05497 51.53112 1
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Sequence: M.VIYLLMMGTARM.G, M6-Oxidation (15.99492 Da), M7-Oxidation (15.99492 Da)
M12-Met-HomoserineLactone (-48.00337 Da), Charge: +2, Monoisotopic m/z: 691.64795 Da
MH-+: 1382.28862 Da, RT: 53.27 min

Identified with: SEQUEST (v1.20); XCorr: 4.07, Ions matched by search engine: 18/22
Fragment match tolerance used for search: 1 Da

Extracted from: D:\Documents and SettingsiesitDeskiop\BC1-heterodimerniNew-CNBr-treated SamplesiHeterodimer-CNBr-0628-aftercleanup-04 RAW #2426 RT. 53.27
ITMS, CID, z=+2, Mono miz=691.64795 Da, MH+=1382.28862 Da, Match Tol=1 Da
bu?, yu?
641.45
wa.
585.__9?
: 78128 o
ys
) be 1007.45 - .
be, by 483;.19 74925 1125_.43 11}51;0.57
37599 447.62 b
2T 953.26
D Ll d I L
200 400 600 800 1000 1200
miz

#1 b+ biZs Seq. y* N #2

1 100.07570 50.54143 W 12

2 213.15977 107.08352 | 128364872 64232800 11

3 376.22309 188.61518 Y 1170.56465 585.78536 10

4 483.30716 24515722 L 1007.50133 504.25430 8

5 602.39123 301.69325 L 834.41726 44771227 8

B 743.42664 37521636 M-Oxidation 781.33319 7023 7

7 836.46206 44873467 M-Oxidation £34.23778 31765253 6

g 953.48353 477.24540 G 437.26236 24413482 &5

9 1054.53121 527.76324 T 430.24083 21562408 4
10 1125.56833 563.28780 & 32319321 165.10024 3
11 1281.66345 £41.33836 R 258.15609 12358168 2
12 M-Met-HS... 102.054597 5153112 1
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Sequence:

L.TTGNNNPTGVEVR.R, Charge:
MH+: 1359.13799 Da, RT: 18.37 min

+2

,  Monoisotopic

m/z:

680.07263

Identified with: SEQUEST (v1.20); XCorr: 3.44, Ions matched by search engine:
Fragment match tolerance used for search: 1 Da

Fragments used for search: b; b-H,O; b-NH3; y; y-H,0; y-NH;3

250

200 -

&
2

Intensity [counts] (1043)

y7*-Hz0, y»*-NHs
739.57

¥

757.36

1
Extracted from: D\Documents and SettingsiesitDesktopiBC1-heterodimenBC1Heterodimer-Chymotrypsin-ProteaseMaxiH217L-flg-Chymo-PMax-091312-mz540-880.RAW #7390 R
ITMS, CID, z=+2, Mono miz=680.07263 Da, MH+=1359.13799 Da, Match Tol=1 Da

100 yuo® ya'
550.20 871,52
ys b1
559.15 956.34
¥
= " 985.50 bz’
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o yir
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200 400 600 mJ;!UU 1000 1200

#1 b+ b+ Seq. y* s #2

1 102.05496 5153112 T 13

2 203.10264 10205496 T 1257.61826 629.31277 12
3 260.12411 13056569 G 1156.57058 578.78893 11

4 37416704 18758716 N 1099.54911 550.27819 10
5 488.20997 24460862 N 985.50618 493.25673 9
53 602.25290 30163009 N 871.46325 436.23526 8
7 £699.30567 35015647 P 757.42032 37921380 7
8 800.35335 40068031 T B60.36755 33068741 6
9 857.37482 42919105 G 55931987 28016357 &
10 956.44324 47872526 W 502.25840 25165284 4
11 1085.48584 h43.24656 E 403.22998 20211863 3
12 1184.55426 59278077 W 27418738 13759733 2
13 R 175.11896 88.06212 1
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Figure S1. Light-induced, time-resolved cytochrome b reduction and cytochrome c re-reduction
kinetics of an R. capsulatus RecA™ strain producing heterodimeric (cyt 5-S: F144R + cyt b-F:
H217L) cytochrome bc; variant. See Materials and Methods, Figure 5 legend, and the text for
description and interpretation of these data.

The traces shown here obtained using a RecA”™ background are qualitatively similar to those shown in
Figure 5 obtained using a RecA” background except that the signal/noise ratio in the former case is
poor, due to lower yield of chromatophores.
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