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Table S1. Calculated components of the interaction energy (AAE™e¢mt) for all the lead
compounds. All the values are in kcal mol-".

Ib  Compound AELL Ty AETHT: AAE!mteract.
1 cpdi -36.91 -15.87 -21.04
2 cpdip -169.37 —71.30 -98.08
3 cpd2 61.91 -18.07 79.98
4 cpd2p -139.67 —70.01 —69.66
5 cpd3 —58.86 -18.07 —40.79
6 cpd4 —68.94 -19.51 —49.43
7 cpdd -39.21 —-35.46 -3.754
8 cpd6 -50.43 -16.37 —-34.06
9 cpd7 -38.72 -19.08 -19.64
10 cpd8 —-36.55 -16.80 -19.75
11 cpd9 —45.03 -16.57 —28.46
12 cpd10 -54.83 -15.25 -39.58
13 cpd11 70.63 -14.68 85.31
14 cpdi12 -162.42 —78.25 -84.18
15 cpd13 —45.51 —-18.89 —26.62
16 S50356 -201.14 —89.56 -111.6
17 cpd1ph -60.50 -17.15 -43.35
18 cpd1php —185.25 -70.18 -115.02
19 cpd2ph -52.94 -19.31 ~33.59
20 cpd14 -170.55 —78.53 -91.97
21 cpd15 -163.91 —78.73 —85.17
22 cpd16 -176.05 -80.32 -95.68
23 cpd17 —204.49 -92.56 -111.94
24 cpd18 —-166.96 —-80.51 —-86.40
25 cpd19 -203.87 -83.42 -120.48
26 cpd20 -182.89 —78.32 -104.58
27 cpd21 —186.64 —78.33 -108.27
28 cpd22 -176.64 —79.21 -97.40
29 cpd23 -177.91 —84.92 -92.98
30 cpd24p -185.67 —66.40 -119.30
31 cpd25 —44.398 -22.83 -21.57
32 cpd25p -194.48 —69.96 -124.54
33 cpd26 -51.754 -16.84 —34.86
34 cpd26p -212.59 —68.71 -143.89
35 cpd27 —63.005 -17.84 —45.16
36 cpd27p -212.94 —68.18 -144.72
37 c28a —220.98 —73.64 —147.36
38 c28b -278.25 —78.85 -199.35
39 c28¢c -203.21 —76.34 -126.86
40 c28e -129.47 —67.91 —61.587
41 c28f -202.30 -71.18 -131.12
42 c2d -103.65 —65.83 -37.87
43 c24 -114.18 —65.97 —48.22
44 c25 —190.52 —68.03 -122.46
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(a) (b)

Figure S1. (a) Averaged non-covalent index (aNCIl) and (b) thermal fluctuation index (TFI)
analyses for cpd1p (ID: 2). The isosurface cutoff for NCl and TFl is 0.4 au, and the data is plotted
in the color range —0.05 < sign(A;)p < 0.05 au.



Figure S2. (a) Averaged non-covalent index (aNCIl) and (b) thermal fluctuation index (TFI)
analyses for cpd2p (ID: 4). The isosurface cutoff for NCl and TFl is 0.4 au, and the data is plotted
in the color range —0.05 < sign(A;)p < 0.05 au.



Figure S3. (a) Averaged non-covalent index (aNCl) and (b) thermal fluctuation index (TFI)
analyses for S50356 (ID: 16). The isosurface cutoff for NCI and TFl is 0.4 au, and the data is
plotted in the color range —0.05 < sign(A;)p < 0.05 au.
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19- cpd2ph 20- cpd14

Figure S4. The non-covalent interactions (NCI) plot between the lead compounds of the second set and
the amino acid residues. The isosurface cutoff is 0.4 au, and the data is plotted in the color range —0.05
< sign(A2)p < 0.05 au.
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23- cpd17 24- cpd18

Figure S4. Continued.
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27- cpd21 28- cpd22

Figure S4. Continued.
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29- cpd23

D668

31- cpd25 32- cpd25p

Figure S4. Continued.
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35- cpd27 36- cpd27p

Figure S4. Continued.
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Table S2. List of the amino acid residues showing non-covalent interactions (NCI) with each
compound of the second series (ID: 17-36). “v" means the residue has NCI with the ligand.

Non-covalent interacting residues

- ) a = 1% w n o =) o 0 o N '
17 cpdiph N N4 v N N N v v N v v
18  cpdiphp v N4 N4 v v N v v v N v
19 c¢cpd2ph N N N4 v N v v v N v v
20 cpdi14 v N4 N4 N4 N v v v v N
21  cpdi15 N v N4 N N v v v v N v v
22  cpdi16 N N4 N4 v N N v v N N
23 cpd17 v N4 N4 v v N4 v v v N4
24 cpd18 N N v N4 v v v v N v v
25 ¢pd19 v N4 N4 v v N v v v N v
26 cpd20 N v N4 N4 v v v v v v
27 cpd21 v N4 N4 v N N v v N N
28 cpd22 v v v v v v v v v v v
29 cpd23 v N N4 N N N v v N N v
30 cpd24p v N4 v v v v N v v v N
31  cpd25 N N4 N4 N N v v v N N
32  cpd25p N N4 N4 N4 v N v v v N v
33 cpd26 N v N v v v v v v
34 cpd26p N4 N N v v N N v
35  cpd27 v v v v v v v v v v v
36  cpd27p N N N4 N N v v N N v
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Figure S5. Close-up showing the distances between Fe(ll) and residues of the active site in each
representative structure of the apoenzyme. The MM region is not shown for more clarity.



Table S3. Involved residues in the calculated O,-transporting tunnels for the apoenzyme. The “v”
shows the presence of the residue in the tunnel of interest.

Selected representatives and the corresponding tunnels

Residue

113-8
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1 8-t1 means tunnel number 1 of representative number 8.
2 Residues in bold text have a presence percentage of more than ~%85 in the calculated tunnels.
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Table S4. Important statistics of the calculated O,-transporting tunnels for the apoenzyme and
holoenzyme with compounds of the third set.

O,-transporting tunnels statistics

Tunnel Tunnel Availability Average Average
Str. Tunnel
No. Availability difference Bottleneck Lenath Priority> Cost*
(%) (%)? Radius (A) 2 g
apo tunnel_001 63% - 1.93 2.29 0.92 0.08
tunnel_002 51% - 1.72 5.80 0.83 0.19
tunnel_003 32% - 0.94 10.16 0.52 0.66
c28a tunnel 001 41% 35% 1.65 2.85 0.87 0.14
tunnel_002 35% 31% 1.82 4.34 0.85 0.16
tunnel_003 26% 19% 1.20 21.33 0.49 0.70
c28b tunnel_001 39% 38% 2.21 244 0.93 0.07
tunnel_002 37% 27% 1.44 15.13 0.70 0.35
tunnel_003 29% 9% 1.19 19.81 0.51 0.68
c28c tunnel_001 40% 36% 2.02 1.49 0.92 0.08
tunnel_002 27% 47% 2.02 442 0.89 0.12
tunnel_003 31% 3% 1.35 23.84 0.51 0.68
c28e tunnel_001 31% 51% 2.42 4.69 0.90 0.10
tunnel_002 30% 41% 1.43 18.82 0.61 0.49
tunnel_003 19% 41% 1.02 22.39 0.50 0.70
c28f tunnel_001 44% 30% 2.46 1.32 0.95 0.05
tunnel_002 30% 41% 1.51 14.7 0.69 0.36
tunnel_003 33% 3% 0.97 19.5 0.49 0.72
c2d tunnel_001 46% 27% 2.20 242 0.94 0.07
tunnel_002 29% 43% 1.81 4.29 0.89 0.11
tunnel_003 20% 38% 1.42 15.62 0.64 0.44
c24  tunnel_001 39% 38% 2.52 2.33 0.94 0.07
tunnel_002 27% 47% 0.95 15.13 0.53 0.63
tunnel_003 20% 38% 0.98 17.57 0.49 0.71
c25  tunnel_001 40% 36% 2.55 248 0.94 0.07
tunnel_002 24% 53% 1.54 15.54 0.65 0.43
tunnel_003 22% 31% 1.22 19.46 0.59 0.53

' The availability percentage of each tunnel is calculated by considering the probability of the tunnel’s
existence in the corresponding representative and the population abundance of the representative.

2 Availability difference percentage shows the difference between the availability of each tunnel in the
apo- and the holoenzyme.

3 Cost of each tunnel is defined as the balance between the width and length of the tunnel (A).

4 Priority of each tunnel is calculated by e=°s. The tunnels with a cost of less than ~0.7 (wide and short)
and a priority higher than ~0.5 were considered the threshold for selecting the tunnels.
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Table S5. Procollagen-lysine,2-oxoglutarate 5-dioxygenase proteins from various organisms
aligned with Human LH2 (O00469). The Clustal Omega program embedded in UniProtKB was
used for the multiple sequence alignment between the modeled LH2 and the selected proteins.

No. Entry Gene names Organism

1 Q02809 PLOD1 Homo sapiens (Human)

2 000469* PLOD2 Homo sapiens (Human)

3 060568 PLOD3 Homo sapiens (Human)

4 AOA8D1JHC2 PLOD2 Sus scrofa (Pig)

5 AOA8DOJHE2  PLOD2 Sus scrofa (Pig)

6 AOA8DOZY95  PLOD2 Sus scrofa (Pig)

7 AOA8DOVHD4 PLOD2 Sus scrofa (Pig)

8 AOA8D1KIW7  PLOD2 Sus scrofa (Pig)

9 AOA8DOVHYO PLOD2 Sus scrofa (Pig)

10 AOA8D1P4F3  PLOD3 Sus scrofa (Pig)

11 AOA8DOK2z4  PLOD3 Sus scrofa (Pig)

12 AOA8D1K1H1 PLOD3 Sus scrofa (Pig)

13 Q63321 PLOD1 Rattus norvegicus (Rat)

14 Q811A3 PLOD2 Rattus norvegicus (Rat)

15 Q5U367 PLOD3 Rattus norvegicus (Rat)

16  Q9ROE2 PLOD1 Mus musculus (Mouse)

17 Q9R0OB9 PLOD2 Mus musculus (Mouse)

18  Q9ROE1 PLOD3 Mus musculus (Mouse)

19 AOA8C9KGF3 PLOD2 Panthera tigris altaica (Siberian tiger)

20 AOA8C9KH69 PLOD2 Panthera tigris altaica (Siberian tiger)

21 AOA8C9KQ19 PLOD2 Panthera tigris altaica (Siberian tiger)

22 AO0A8C8XUH6 PLOD2 Panthera leo (Lion)

23 AOA8C8XVR4 PLOD2 Panthera leo (Lion)

24 AO0A8C6D658 PLOD2 Moschus moschiferus (Siberian musk deer) (Moschus sibiricus)
25 AOA8C6CWNO PLOD2 Moschus moschiferus (Siberian musk deer) (Moschus sibiricus)
26 AOA8C6D4L0  PLOD3 Moschus moschiferus (Siberian musk deer) (Moschus sibiricus)
27 AOA8B7KEY5 PLOD1 Camelus ferus (Wild bactrian camel) (Camelus bactrianus ferus)
28 AO0A8B8TKG6 PLOD2 Camelus ferus (Wild bactrian camel) (Camelus bactrianus ferus)
29 AOA8B8TKGY9 PLODZ2 Camelus ferus (Wild bactrian camel) (Camelus bactrianus ferus)
30 AOA8B8YU86 PLOD1 Balaenoptera musculus (Blue whale)

31  AOA8BS8YLE1 PLOD1 Balaenoptera musculus (Blue whale)

32 AO0A8COCCB7 PLOD2 Balaenoptera musculus (Blue whale)

33 AOA8COCFQ9 PLOD2 Balaenoptera musculus (Blue whale)

34 AOA8B8VB21 PLOD3 Balaenoptera musculus (Blue whale)

35 AOA8B9CT93 PLOD1 Anser brachyrhynchus (Pink-footed goose)

36 AOA8B9CR79 PLOD1 Anser brachyrhynchus (Pink-footed goose)

37 AOA8BIBIES PLOD2 Anser brachyrhynchus (Pink-footed goose)

37 0O77588 PLOD1 Bos taurus (Bovine)

39 P24802 PLOD1 Gallus gallus (Chicken)

40 AOA8B7RND4 PLOD3 Hipposideros armiger (Great Himalayan leaf-nosed bat)

41  AOA7M4F7B3 PLOD1 Crocodylus porosus (Saltwater crocodile) (Estuarine crocodile)
42 AO0A8C0X5Z8 PLOD3 Castor canadensis (American beaver)

* Entries in bold are used for the sequence alignment in Figure 4C of the paper. The result of the
alignments for all the entries is provided in Figure Table S6.
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Table S6. Sequence alignment of fifteen members of the LH family (forty-two LH enzymes in total)
from the corresponded PLOD genes. Key: “*” indicates residues conserved in all the sequences,

while “” and “.” indicate highly and weakly conserved residues. The complete list of the LH2
proteins from various genes (PLOD1, PLOD2, and PLOD3) of the studied organisms and the
sequence alignment are provided in Table 5 and Figure 10.

T-COFFEE, Version 11.00 (Version 11.00)

Cedric Notredame

SCORE=85

*

BAD AVG GOOD
*

000469 HI - 7 538 VDWKEKYINRDYSKIFT-ENIVEQPCPDVFWEPIFSEKACDELVEEMEHYGKWSGGKHHDSRISGGYENVPTDDIHMKQVDLENVWLHFT 626
060568 : 94 538 VDWKEQYTHENYSRALEGEGIVEQPCPDVYWFPLLSEQMCDELVAEMEHYGOWSGGRHEDSRLAGGYENVPTVDIHMKQVGYEDQWLOLL 627
Q02809 ¢ 96 528 EDWKEKYTHONYTKALAGK-LVETPCPDVYWFPIFTEVACDELVEEMEHFGOWSLGNNKDNRIQGGYENVPTIDITHMNOQIGFEREWHKFL 616
QI9ROEL i 94 541 VDWREQY THENYSRALDGEGLVEQPCPDVYWFPLLTEQMCDELVEEMEHY GOWSGGRHEDSRLAGGYENVPTVDIHMKQVGYEDOWLOLL 630
QIROE2 : 96 529 EDWKEKY THENYTKALAGK-LVETPCPDVYWFPIFTEAACDELVEEMEHYGOWSLGDNKDNRIQGGYENVPTIDIHMNQITFEREWHKFL 617
Q9R0OBY t 96 538 VDWKEKYINRDYSKIFT-ENIVEQPCPDVFWFPIFSERACDELVEEMEHYGKWSGGKHHDSRISGGYENVPTDDIHMKQIGLENVWLHFT 626
077588 E: 96 527 EDWKEKYTIHENYTKALAGK-MVEMPCPDVYWFPIFTETACDELVEEMEHYGOWSLGDNKDNRIQGGYENVPTIDIHMNQINFEREWHKFL 615
Q50367 : 94 541 VDWREQYIHENYSRALDGEGLVEQPCPDVYWFPLLTEQMCDELVEEMEHYGOWSGGRHEDSRLAGGYENVPTVDIHMKQVGYEDQWLOLL 630
Q63321 i 96 529 QDWKEKY THENYTKALAGK-LVETPCPDVYWFPIFTEVACDELVEEMEHYGOWSLGDNKDNRIQGGYENVPTIDIHMNQITFEREWHKFL 617
QB811A3 i 96 538 VDWKEKYINRDYSKIFT-ENIVEQPCPDVFWFPIFSERACDELVEEMEHYGKWSGGKHHDSRISGGYENVPTDDIHMKQIDLENVWLHFTI 626
AOABCHECWNO ¢t 96 540 VDWKEKYINRDYSKIFT-ENIVEQPCPDVFWFPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIGLENVWLHFT 628
ADABCHD658 g 96 561 VDWKEKYINRDYSKIFT-ENIVEQPCPDVFWFPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIGLENVWLHFI 649
AOABC6DALO : 94 551 LDWKEQYIHENYSRALEGEGLVEQPCPDVYWFPLLSEQMCDELVEEMEHYGOWSGGRHEDSRLAGGYENVPTVDIHMKQVGYEDQWLOLL 640
AOABBTRND4 ¢ 94 540 LDWKEQYTHENYSRALEGEGFVEQPCPDVYWFPLLSDOMCDELVEEMEHYGOWSGGRHEDSRLAGGYENVPTVDIHMKOVGYEDOQWLOLL 629
AOABCIKGF 3 i 96 559 VDWKEKYINRDYSKIFT-ENIVEQPCPDVFWEPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIDLENVWLHFT 647
AOABCOKHGEY 5 = 504 VDWKEKYINRDYSKIFT-ENIVEQPCPDVFWEFPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIDLENVWLHFT 592
AOABCIKQ19 : 96 538 VDWKEKYINRDYSKIFT-ENIVEQPCPDVFWEPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIDLENVWLHFT 626
AOABCBXUHE i 96 541 VDWKEKY INRDYSKIFT-ENIVEQPCPDVEWFPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIDLENVWLHFL 629
AOABC8XVRA T ah 562 VDWKEKY INRDYSKIFT-ENIVEQPCPDVFWFPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIDLENVWLHFI 650
AOATMAF7B3 : 96 510 EDWEEKYTHENYTAALKGK-LVEMPCPDVYWFPIFTDTACDELVEEMENFGOWSAGGNVDNRIQGGYENVPTIDIHMNQIRFEREWYKFL 598
AOABD1JHC2 o 506 VDWKEKYINRDYSKIFT-ENIVEQPCPDVEWFPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIDLENVWLHFI 594
AOABDOJHE2 £ 506 VDWKEKYINRDYSKIFT-ENIVEQPCPDVFWFPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIDLENVWLHFI 594
AOABDOZY95 i 96 561 VDWKEKY INRDYSKIFT-ENIVEQPCPDVEWFPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIDLENVWLHFT 649
AOABDOVHDA4 g = 527 VDWKEKY INRDYSKIFT-ENIVEQPCPDVFWFPIFSEKACDELVEEMEHYGOWSGCKHHDSRISGGYENVPTDDIHMKQIDLENVWLHFI 615
AOABD1PAF3 : 94 539 LDWKEQYTHENYSRALEGEGLVEQPCPDVYWFPLLSEQMCDELVEEMEHYGOWSGGRHEDSRLAGGYENVPTVDIHMKQVGYEDQWLOLL 628
AOABDIKIW7 g R 507 VDWKEKYINRDYSKIFT-ENIVEQPCPDVEWFPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIDLENVWLHET 595
AOABDOK2Z4 s 93 497 LDWKEQYIHENYSRALEGEGLVEQPCPDVYWFPLLSEQMCDELVEEMEHYGQWSGGRHEDSRLAGGYENVPTVDIHMKQVGYEDQWLOLL 586
AOABDIK1H1 i 93 545 LDWKEQYTHENYSRALEGEGLVEQPCPDVYWFPLLSEQMCDELVEEMEHY GOWSGGRHEDSRLAGGYENVPTVDIHMKQVGYEDQWLOLL =~ 634
AOABDOVHYO B2 540 VDWKEKY INRDYSKIFT-ENIVEQPCPDVFWFPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIDLENVWLHFI 628
AOABBBYUB6 f 86 546 EDWKEKY THENYTKALAGK-MVEMPCPDVYWFPIFTETACDELVEEMEHYGRWSLGDNRDNRIQGGYENVPTIDIHMNQINFEREWHKFL 634
AOABBSYLE1L E 96 528 EDWKEKY THENYTKALAGK-MVEMPCPDVYWFPIFTETACDELVEEMEHYGRWSLGDNRDNRIQGGYENVPTIDIHMNOQINFEREWHKFL 616
AOABCOCFQ9 g G 560 VDWKEKYINRDYSKIFT-ENIVEQPCPDVFWEPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIGLENVWLHFI 648
AOABBSVB21 gy 539 LDWKEQYTHENYSRALEGEGFVEQPCPDVYWFPLLSEQMCDELVEEMEHYGOWSGGRHEDSRLAGGYENVPTVDIHMKQVGYEDQWLOLL 628
AOABCOCCBY i 96 539 VDWKEKY INRDYSKIFT-ENIVEQPCPDVFWFPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIGLENVWLHFI 627
AOABBIFIMT t 95 531 EDWREKYTHENYTAALKGK-LVEMPCPDVYWFPIFTDIACDELVEEMEHYGOWSTGDNTDSRIQGGYENVPTIDIHMNQIGFEREWYKFL 619
AOABBICTY3 BB 527 EDWREKYTHENYTAALKGK-LVEMPCPDVYWFPIFTDTACDELVEEMEHYGKWSTGDONTDSRIQGGYENVPTIDIHMNQIGFEREWYKFL 615
AOABBYBIES ¢ 93 538 VDWKETYINPNYSKIFT-DNIVEQPCPDVFWEPIFSDTACDELVEEMEHFGOWSGGKHODSRISGGYENVPTDDIHMKQIGLDNEWLHFI 626
AOABBICR79 : 96 522 EDWREKYIHENYTAALKGK-LVEMPCPDVYWFPIFTDTACDELVEEMEHYGKWSTGDNTDSRIQGGYENVPTIDIHMNQIGFEREWYKFL 610
AOABBBTKG6E : 96 347 VDWKEKYINRDYSKIFT-ENLVEQPCPDVFWEFPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIDLENVWLHFT 435
AOA8SB8TKGY g ) 326 VDWKEKYINRDYSKIFT-ENLVEQPCPDVFWEPIFSEKACDELVEEMEHYGOWSGGKHHDSRISGGYENVPTDDIHMKQIDLENVWLHFT 414
AOABBTKEYS5 : 96 528 EDWKEKYTHENYTKALAGK-LVETPCPDVYWFPIFTETACDELVEEMEHYGOWSLGDNKDNRIQGGYENVPTIDIHMNQISFEREWHKFL 616
AOABCOX5Z8 i 94 539 VDWKEQY IHENYSRALDGEGLVEQPCPDVYWFPLLSEQMCDELVEEMESYGOWSGGRHEDSRLAGGYENVPTVDIHMKQVGYEDQWLOLL 628
P24802 : 96 531 EDWREKY THENYTAALKGK-LVEMPCPDVYWFPIFTDTACDELVEEMEHYGKWSTGDNTDSRIQGGYENVPTIDIHMNQIGFEREWYKFL 619
cons : 9 631 **‘* **: :l*: H . :** *****:***:::: kkkEkk khkk :*:i—* * : *.*= dkkok ok k ****:*: H * tee 720



000469 627 REFIAPVILKVFAGYYTKGFALLNFVVK¥SPERQRSLRFPHHE NIALNNVGEDFQGGGEKFLRYNCSIESPRKGWSFMHAPGRLTH 716
060568 628 RTYVGPMTESLFPGYHTKARAVMN 7 L 11D ALNHKGLDYEGGGERFLRYDCVISSPRKGWALLHPGRLTH 717
Q02809 617 LEYIAPMTEKLYPGYYTRAQFDLA! IALNRVGVDYEGGGERFLRYNCSIRAPRKGNTLMHPGRLTH 706
Q9ROE1L 631 RTYVGPMTEYLFPGYHTKTRAVMN ALNHKGVDYEGGGERFLRYDCRISSPRKGWALLHPGRLTH 720
Q9ROEZ 618 VEYIAPMTEKLYPGYYTRAQFDLA TALNRVGEDYEGGGERFLRYNCSVRAPRKGWAT, GRLTH 707
Q9ROBY 627 REFIAPVTLKVFAGYYTKGFALLN TIALNNVGEDFQGGGEKFLRYNCSIESPRKGWS PGRLTH 716
077588 616 VEYIAPMTEKLYPGYYTRAQFDLA TALNRVGVDYEG REFLRYNCSIRAPRKGWTLMHPGRLTH 705
Q5U367 631 RTYVGPMTEHLFPGYHTKTRAVMN ALNHKGVDYEGGGERFLRYDCRVSSPRKGWALLHPGRLTH 720
Q63321 618 VEYIAPLTEKLYPGYYTKAQFDLA IALNRVGEDYEGGGERFLRYNCSVRAPRKGWALMHPGRLTH 707
Q811A3 627 REFIAPVTLKVFAGYYTKGFALLN TALNNVGEDFQGGGEKFLRYNCSIESPRKGWSFMEPGRLTH 716
AOABCECWNO 629 REFIAPVTLKVFAGYYTKGFALLN TALNNVGEDFQGGGEKFLRYNCSIESPRKGWSFMHPGRLTH 718
AOABCEDESS 650 REFIAPVTLKVFAGYYTKGFALLN TALNNVGEDFQGGGEKFLRYNCSIESPRKGWSFMHPGRLTH 739
AOABCED4ALO 641 RAYVGPMTESLFPGYHTKTRAVMN ALNHKGLDYEGGGERFLRYDCVISSPRKGWGLLHAPGRLTH 730
AOABBTRND4 630 RTYVGPMTERLFPGYHTKTRAVMN ALNHKGLDYEGGGERFLRYDCVVSAPRKGWALLHPGRLTH 719
AOABCIY9KGF3 648 REFIAPVTLKVFAGYYTKGFALLN TALNNVGEDFQGGGEKFLRYNCSTESPRKGWSFMEPGRLTH 737
AOABCYKH69 593 REFIAPVTLKVFAGYYTKGFALLN TALNNVGEDFQGGGEKFLRYNCSTIESPRKGWSFMHPGRLTH 682
AOABCY9KQ19 627 REFIAPVTLKVFAGYYTKGFALLNFVN TALNNVGEDFQGGGEKFLRYNCSIESPRKGWSFMHPGRLTH 716
AQABCBXUH6 630 REFIAPVTLKVFAGYYTKGFALLN E TALNNVGEDFQGGGEKFLRYNCSTESPRKGWSFMHPGRLTH 719
AQABCBXVR4 651 REFIAPVTLKVFAGYYTKGFALLN q TIALNNVGEDFQGGGEKFLRYNCSIESPRKGWSFMHAPGRLTH 740
AOATMAFTB3 599 LEYIAPITEKLYPGYYTKTQFELA h TIALNHVGIDYEGGGERFLRYNCSVRAPRKGWTLMHPGRLTH 688
AOABD1JHC2 595 REFIAPVTLKVFAGYYTKGFALLN h! TALNNVGEDFQGGGEKFLRYNCSTESPRKGWS GRLTH 684
AOABDOJHE2 595 REFIAPVTLKVFAGYYTKGFALLNFVVKE IALNNVGEDEFQG! KFLRYNCSIESPRKGWSFMHPGRLTH 684
AOABDOZY95 650 REFIAPVILKVFAGYYTKGFALLN g IALNNVGEDFOGGGEKFLRYNCSIESPRKGWSFMHAPGRLTH 739
AOABDOVHD4 616 REFIAPVTLKVFAGYYTKGFALLN ﬂ TALNNVGEDFQGGGEKFLRYNCSTESPRKGWS \.'_ PGRLTH 705
AOABD1PAF3 629 RTYVGPMTESLFPGYHTKTRAVMN a ALNHKGLDYEG! “RFLRYDCVISSPRKGWGLLHPGRLTH 718
AQOABDLIKIW? 596 REFIAPVTLKVFAGYYTKGFALLN H TALNNVGEDFQGGGEKFLRYNCSIESPRKGWSFMEPGRLTH 685
AOABDOK2Z4 587 RTYVGPMTESLFPGYHTKTRAVMN h IVALNHKGLDYEGGGERFLRYDCVISSPRKGWGLLHPGRLTH 676
AOABD1K1H1 635 RTYVGPMTESLFPGYHTKTRAVMN E ‘ ALNHKGLDYEGGGERFLRYDCVISSPRKGWGLLHPGRLTH 724
AOABDOVHYO 629 REFIAPVTLKVFAGYYTKGFALLN q TALNNVGEDFQGGGEKFLRYNCSTIESPRKGWSFMHAPGRLTH 718
AOABBBYUB6 635 VEYIAPMTEKLYPGYYTRAQFDLA! H IALNRVGVDYEGGGERFLRYNCSVRAPRKGWTLMHPGRLTH 724
AOABBBYLEL 617 VEYIAPMTEKLYPGYYTRAQFDLA R TALNRVGVDYEGGGERFLRYNCSVRAPRKGWTLMHPGRLTH 706
AOABCOCFQ9 649 REFIAPVILKVFAGYYTKGFALLNFVVK! TALNNVGEDFQGGGEKFLRYNCSIESPRKGWSFMAPGRLTH 738
AOABBBVB21 629 RTYVGPMTESLFPGYHTKTRAVMNFVVRY ALNHKGLDYEGGGERFLRYDCVVSSPRKGWGLLHPGRLTH 718
AQOABCOCCB7 628 REFTAPVTLKVFAGYYTKGFALLN TALNNVGEDFQGGGEKFLRYNCSTESPRKGWSFMEPGRLTH 717
AQABB9FJIM7 620 LEYIAPITEKLYPGYYTKTQFELA TALNKVGIDYEGGGERFLRYNCSIRAPRKGWTLMHPGRLTH 709
AQOABB9CTS3 616 LDYIAPITEKLYPGYYTKTQFELA! IALNRVGIDYEG SRFLRYNCSIRAPRKGWTLMHPGRLTH 705
AOABB9BIES 627 REFIAPVTLKVFAGYYTKGYALLN NIALNKVGEDFQGGGEKFLRYNCSTIESPRKGWSFMHPGRLTH 716
AQABBIY9CR79 611 LDYIAPITEKLYPGYYTKTQFELA NIALNRVGIDYEGGGERFLRYNCSIRAPRKGWTLMHPGRLTH 700
AOABBBTKG6 436 REFIAPVTLKVFAGYYTKGFALLN IALNNVGEDFQGGGEKFLRYNCSIESPRKGWSFMHPGRLTH 525
AOABBBTKGY 415 REFIAPVTLKVFAGYYTKGFALLN TALNNVGEDFQGGGEKFLRYNCSTESPRKGWSFMHPGRLTH 504
AOABBTKEYS5 617 VEYIAPMTEKLYPGYYTRAQFDLA TIALNRVGVDYEGGGERFLRYNCSIRAPRKGWTLMHPGRLTH 706
AOABCOX5Z8 629 RTYVGPMTESLFPGYHTKTRAVMN ALNHKGLDYEGGGERFLRYDCVVSSPRKGWGLLHPGRLTH 718
P24802 620 LDYIAPITEKLYPGYYTKTQFELA TALNRVGIDYEG! RELRYNCSIRAPRKGWTLMHPGRLTH 709
cons TZ24 Qo S S 810
000469 717 A3
060568 718 738
002809 707 A2
Q9ROEL1 ezl 741
QI9ROE2 708 128
QI9ROBY 717 37
077588 706 726
Q50367 HAL 741
063321 708 728
QB811A3 Ak AR
AQABCECWNO 719 730
AOABCeED658 740 760
AOABCED4LO 731 HfERE
AOABBTRND4 720 740
AOQABCYIKGE3 738 758
AOABCI9KH69 683 703
AOQABCI9KQ19 LTl F37
AOABCBXUHBE 720 LB 740
AOABCBXVRA 741 761
AOATMAFTB3 689 709
AOABD1JHCZ 685 705
AODABDOJHEZ 685 705
A0ABDOZY95 740 760
AOABDOVHDA q06 726
AOABD1PAF3 719 739
AOABDIKIWT 686 706
AOABDOK2Z4 677 697
AOABDIK1HI 125 745
AOASDOVHYO 71:9 3.0
AOASBEYUB6 725 745
AOASBSYLEL 707 27
AOQABCOCFQ9 739 459
AQABBEVB21 19 50
AQABCOCCBY 718 138
AQABBIFJIM7 710 730
AOABBICT93 706 126
AOABBYBIES e RS
AOABBY9CR79 701 T21
AOABBETKGE 526 546
AOABBEBTKGY 505 525
AOABBTKEYS 707 T20
AOQABCOX5%8 TF13 738
P24802 710 730
cons 811 831




Table S7. Statistics of the geometry in the active site around Fe ion during the 5ns MD simulation.

ID Compound _ Fe—H666(N)’ Fe—D668(0)? Fe-D668(0=C)'2 _Fe-H718(N)'
37 c28a 2.26£0.09 2.08+0.07 3.32£0.14 2.30£0.13
38 c28b 2.27+0.09 2.09+0.08 3.41£0.17 2.27+0.09
39 c28¢c 2.26+0.09 2.15+0.09 2.23+0.12 2.2740.12
40 c28e 2.2640.10 2.08+0.09 3.36+0.16 2.25+0.09
41 c28f 2.24+0.09 2.07+0.09 3.39+0.17 2.24+0.08
42 c2d 2.27+0.09 2.07+0.09 3.45+0.17 2.27+0.09
43 c24 2.26+0.09 2.08+0.10 3.73+0.23 2.28+0.08
44 c25 2.2640.10 2.11£0.10 3.36+0.16 2.25+0.10

" The distance (A) between Fe and interacting atoms from the binding pocket. The specific atoms and their
interactions can be found in Scheme 1B.
2 0=C means the O of carbonyl from D668, which is illustrated in Scheme 1B-(lll).
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Figure $6. RMSD of F638~1734 component (core part with Fe ion) of LH2 bound to the third set
of lead compounds during the MD simulation by AMOEBA force field
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Table S8. The results of the k-means clustering analysis and relative QM/MM optimization
energies (eV) for each representative of the third series of the lead compounds.

. Cluster Representative Representative abundance Relative opt. energy
Ligand o
No. No. (%) (eV)
c28a 1 9 22 176
2 27 2 113
3 28 17 0
4 29 18 46
5 55 23 116
6 57 18 196
c28b 1 14 15 241
2 19 25 169
3 54 21 0
4 76 15 87
5 95 12 52
6 96 12 44
c28c 1 12 11 28
2 14 20 79
3 73 21 129
4 76 20 0
5 85 10 29
6 87 18 264
c28e 1 2 6 233
2 36 15 33
3 57 18 240
4 71 18 317
5 72 22 316
6 78 21 0
c28f 1 9 17 0
2 66 15 24
3 68 21 11
4 71 20 158
5 73 9 41
6 84 18 120
c2d 1 5 29 0
2 28 22 84
3 34 16 24
4 43 10 42
5 44 13 134
6 81 10 117
c24 1 23 20 45
2 25 8 22
3 26 24 0
4 29 18 99
5 61 10 60
6 81 20 104
c25 1 39 16 314
2 51 32 0
3 72 10 170
4 80 12 69
5 83 15 274
6 86 15 101
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Frame 9 Frame 27

Frame 28 Frame 29

Frame 55 Frame 57

Figure S7. Close-up showing the distances between Fe(ll) and residues of the active site in each
representative structure of c28a. The distances between the iron and H666, D668, H718, ligand,
and water molecule are given in each figure. The MM region is not shown for more clarity. Detailed
results are given in Table S7.
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Frame 54 Frame 76

Frame 95 Frame 96

Figure S8. Close-up showing the distances between Fe(ll) and residues of the active site in each
representative structure of c28b. The distances between the iron and H666, D668, H718, ligand,
and water molecule are given in each figure. The MM region is not shown for more clarity. Detailed
results are given in Table S7.
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Frame 12 Frame 14

Frame 73 Frame 76

Frame 85 Frame 87

Figure S9. Close-up showing the distances between Fe(ll) and residues of the active site in each
representative structure of c28c. The distances between the iron and H666, D668, H718, ligand,
and water molecule are given in each figure. The MM region is not shown for more clarity. Detailed
results are given in Table S7.
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Frame 2 Frame 36

Frame 57 Frame 71

Frame 72 Frame 78

Figure S10. Close-up showing the distances between Fe(ll) and residues of the active site in
each representative structure of c28e. The distances between the iron and H666, D668, H718,
ligand, and water molecule are given in each figure. The MM region is not shown for more clarity.
Detailed results are given in Table S7.
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Frame 9 Frame 66

Frame 73 Frame 84

Figure S$11. Close-up showing the distances between Fe(ll) and residues of the active site in
each representative structure of c28f. The distances between the iron and H666, D668, H718,
ligand, and water molecule are given in each figure. The MM region is not shown for more clarity.
Detailed results are given in Table S7.
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Frame 5 Frame 28

Frame 34 Frame 43

Frame 44 Frame 81

Figure $12. Close-up showing the distances between Fe(ll) and residues of the active site in
each representative structure of c2d. The distances between the iron and H666, D668, H718,
ligand, and water molecule are given in each figure. The MM region is not shown for more clarity.
Detailed results are given in Table S7.
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Frame 23 Frame 25

Frame 26 Frame 29

Frame 61 Frame 81

Figure $13. Close-up showing the distances between Fe(ll) and residues of the active site in
each representative structure of c24. The distances between the iron and H666, D668, H718,
ligand, and water molecule are given in each figure. The MM region is not shown for more clarity.
Detailed results are given in Table S7.
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Frame 39 Frame 51

Frame 72 Frame 80

Frame 83 Frame 86

Figure S$14. Close-up showing the distances between Fe(ll) and residues of the active site in
each representative structure of ¢25. The distances between the iron and H666, D668, H718,
ligand, and water molecule are given in each figure. The MM region is not shown for more clarity.
Detailed results are given in Table S7.
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Table S9. Residues involved in the calculated O,-transporting tunnels for the apoenzyme and the
holoenzyme with compounds of the third set.

Structure . Presence Presence Cons.
Residue (Total number of tunnels in all the Reps. for each structure) of Res. in of Res. score

apo c28a c28b c28c c28e c28f c2d c24 c25 all Tunnels (%) by T-

(25) (16) (18) (15) (17) (18) (24) (18) (17) (168) coffee
F651 18 14 1 15 12 15 8 1 17 11 66.1 *
V653* 24 16 1 15 17 17 20 10 17 147 87.5 *
Y655 25 13 18 1 17 17 24 14 17 156 92.9 *
S656** 6 4 4 2 2 3 5 2 1 29 17.3
P657 4 1 3 0 2 3 5 2 1 21 12.5 *
R659 8 4 3 1 2 3 5 3 1 30 17.9 .
Q660 11 2 4 1 2 3 6 3 1 33 19.6 *
R661 13 6 7 4 4 9 7 9 4 63 37.5 ’
S662 12 4 5 0 4 1 7 3 1 37 22.0 *
L663 25 14 18 13 17 9 24 12 1 142 85.1 *
R664 2 4 1 0 3 0 3 4 0 17 10.1
H666 25 16 18 15 17 18 24 18 17 168 100 *
H667 2 3 0 5 4 9 7 3 5 38 22.6 *
D668 25 16 18 15 17 18 24 18 17 168 100 *
T673 25 14 18 15 17 18 24 18 17 166 98.8 *
1674 7 4 18 9 11 11 24 7 1 92 54.8 :
N675 25 14 18 15 17 16 24 13 17 159 94.6 *
1676 0 1 0 3 4 0 3 0 1 12 7.14 :
AB77 0 1 3 3 5 1 5 2 5 25 14.9 *
V681 0 1 0 3 3 0 5 3 3 18 10.7
F685 0 2 3 3 4 0 4 4 5 25 14.9 :
G687 0 2 1 0 6 1 10 5 4 29 17.3 *
G688 10 2 8 1 9 7 14 8 9 68 40.5 *
G689 12 8 13 6 9 9 16 9 10 92 54.8 *
C690 25 14 18 9 17 13 24 17 17 154 91.7 *
K691 4 5 8 2 9 3 6 4 5 46 27.4 :
F692 1 9 1 7 6 6 7 6 48 28.6 *
1699 2 1 5 0 0 1 7 5 5 26 15.5 :
E700 1 1 3 3 5 1 7 3 5 29 17.3
S701 0 1 3 3 5 1 7 3 5 28 16.7 :
P702 0 2 3 3 6 1 7 4 5 31 184 *
F708 0 2 4 3 6 5 10 4 6 40 23.8 :
H710 25 14 18 15 17 15 24 18 16 162 96.4 *
H718 25 16 18 15 17 18 24 18 17 168 100 *
E719 17 15 15 13 14 12 20 16 13 135 80.4 *
G720 21 15 15 13 13 14 21 13 14 139 82.7 *
L721 10 8 10 7 9 7 11 7 8 77 45.8 *
P722 10 2 6 0 4 5 6 4 4 41 244 *
V723 10 1 6 0 4 6 6 5 4 42 25.0
K724 1 1 1 0 2 1 3 1 1 11 6.5
R728 10 3 12 6 9 8 23 10 9 90 53.6 *
1730 15 14 18 13 17 16 23 13 17 146 86.9 *
V732 25 16 18 15 17 18 24 18 17 168 100 *
F734 25 14 10 15 15 18 19 18 3 137 81.5 *

* Residues in bold text have the presence percentage of more than %80 in the calculated tunnels and all of them
are completely conserved in the studied organisms.

** Residues in the italic text correspond to the not-conserved residues in the studied organism and they show the
lowest presence in the calculated tunnels.
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H7ig D668

V653 V732
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/1730 [

41- c28f 44- c25

Figure S15. Averaged non-covalent interactions (aNCl) between compounds of the third set and
their surrounding residues. The isosurface cutoff is 0.35 au, and the data is plotted in the color
range —0.05 < sign(A,)p < 0.05 au. Residues H666, D668, and H718 are shown in thin sticks,
ligand atoms are in ball-and-sticks (with different color code), Fe?* is in pink vdW sphere, and the
surrounding residues with the non-covalent interactions are in thick sticks. Hydrogen atoms are
not shown for more clarity.
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Table S10. Amino acid residues showing averaged non-covalent interactions (aNCI) with each
compound of third set (ID: 37—44). “v” means the residue has NCI with the ligand.

Non-covalent interacting residues

Ligand mT< <X X - B4 Z2 @ Q I m O© X0 Z < T
22 28 2383 2 2 82 3 I F JIN 2 I
- W o X W N ®Ww v © O o © o ® © N N
c28a v v v v v v v v v v v v
c28b v v v v v v v v v v v v v v
c28c v v v v v v v v v v v v
c28e v v v v v v v v v v v
c28f N v v v v v v v v v v
c2d v v v v v v v v v v
c24 v v v v v v v v v v v
c25 v v v v v v v v v v
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Table S11. Residues involved in all the possible O,-transporting tunnels for the apoenzyme’s representatives. The “v” shows the
presence of the residue in the tunnel of interest.

N N EE NN NN
-nn-nrinn-
correct

Rep. 8 Rep. 9 Rep. 78 Rep. 91 Rep. 93 Rep. 100
" Tunnels are colored in blue, green, red, cyan, yellow, magenta, and pastel blue, respectively, based on the increase of the tunnel’s length.
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Table S12. Residues involved in all the possible O,-transporting tunnels for the LH2—c28a. The “v” shows the presence of the residue
in the tunnel of interest.

asa TEEEELERRRRERIEERREEREZEEERIZERIRI2EERICZREIZECREEERCEZERIZEEZRIEIE]E
SRjaaRzaRIRIBIREBRBRBIEEPIGIIBEIEE GG GERPRBREERBRIBIERZIZIS|™E|S
9.t1 ¥ v v v | 2 ¥ v gl 2|l 2| ® | w| 2
27-t1 ] v v v vl lwle| 2| 2| 2 v vl 2| 2| 7 | 2| 2
28-t1 ] v v v Bl E ¥ v vl gl el ® El B
29-t1 ] B B B ]
55-t1 v v v v v | ¥ ¥ v AR AR AR |l ®w| 2
57-t1 ] v v v ¥ 2 ¥ v gl 2|l 2| ® Bl B B
9.2 ¥ v v v v v ¥ v vl gl ® vl eleglwl = vl wl =
27-t2 v v v gl B E|B| R| E|B| B| B |l 2| 2 AR AR AR AR |l w| 2
28-t2 v v v vl w| w| g 2 | 2 ¥ v gl el ®| |l w| 2
29-t2 v v v ® ¥ v gl el ® v v
55.t12 A AR AR AN v v v v v v v v AR ARANG vl 2| %
57-12 ¥ el el 2l v v v 2 ¥ v % ¥ A E gl gl 2| 2 AN
9_t3 v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v v
2743 v AN vl el % vzl 2| 2| % v| #2 AR AR AN vl gl 2| %
29-t3 v v AR AN v v Bl E v 7 B ARG el el el g Bl E R Bl R | B @[ @
5713 v 2R AR AR ¥ | 2| 7 ¥ | B v ¥| 2 ¥ ¥\ % AR AR AR AR E BB

Key to get the correct residue number of the Human LH2 enzyme: (Residue Number in table) + 538 = correct number. Example: H128 + 538 = H666
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Table S13. Residues involved in all the possible O,-transporting tunnels for the LH2—c28b. The “v” shows the presence of the residue

in the tunnel of interest.

F196

V194

1192

R190

K186

v185

P184

L183

G182

E181

H180

H172

F170

P164

$163

E162

1161

F154

K153

€152

G151

G150

G149

F147

A139

N137

1136

T135

D130

H129

H128

P127

R126

L125

S124

R123

Q122

R121

P119

s118

Y117

V115

F113

w29

B

P

N
w

v

c28-b

14-t1

19-t1

54-t1

76-11

95-t1

96-t1

14-t2

19-12

54-12

76-t2

95-t2

96-12

14-t3

19-t3

54-t3

76-t3

95-t3

96-13

H666

correct number. Example: H128 + 538

(Residue Number in table) + 538

Key to get the correct residue numbers of the Human LH2 enzyme
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Table S14. Residues involved in all the possible O,-transporting tunnels for the LH2—c28c. The “v” shows the presence of the residue

in the tunnel of interest.

F196

V194

1192

R190

L183

G182

E181

H180

H172

F170

P164

5163

E162

F154

K153

C152

G151

G150

F147

V143

A139

1138

N137

1136

T135

D130

H129

H128

L125

R123

Q122

R121

S$118

Y117

K116

V115

V114

F113

D72

D71

S$52

v

W29

v

v

c28-c

12-t1

14-t1

73-t1

76-t1

85-t1

87-t1

12-t2
73-t2

76-t2

85-t2

87-12

12-t3
76-t13

85-13

87-t3
Key to get the correct residue numbers of the Human LH2 enzyme: (Residue Number in table) + 538

correct number. Example: H128 + 538 = H666
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Table S15. Residues involved in all the possible O,-transporting tunnels for the LH2—c28e. The “v” shows the presence of the residue

in the tunnel of interest.

F196

V194

1192

R190

vi8s

P184

L183

G182

E181

H180

H172

F170

P164

$163

E162

1161

F154

K153

€152

G151

G150

G149

Q148

F147

V143

A139

1138

N137

1136

T135

D130

H129

H128

R126

L125

$124

R123

Q122

R121

P119

S$118

Y117

K116

V115

V114

F113

W29

P23

c28-e

2-t1

36-1

57-t1

71-t1

7211

78-t1

2-t2

36-t2

57-t2

71-t2

7212

78-12

2-t3

57-t3

71-t3
72-t3

78-13

Key to get the correct residue numbers of the Human LH2 enzyme: (Residue Number in table) + 538 = correct number. Example: H128 + 538 = H666
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Table S16. Residues involved in all the possible O,-transporting tunnels for the LH2—c28f. The “v” shows the presence of the residue
in the tunnel of interest.

W s |0 e [N o |4 |0 (v |& |00 |» & |on NS e e e |l N @ N[ o N |8 |- [N |« [ -
o-t1 ] ] 7] ] BB Bl el B B [ BElE| B B Bl B B
66-t1 [] [] v v Bl B v ] | = 7 Bl | B
68-t1 7] ] [ Bl gl Bl B B 7 g B Bl B[ B Bl E| B
71-t1 B [] [ v BB B B ] E|l B v E|lE| B
73-t1 ] ] v ¥ AN v v Bl B B
84-t1 B ] B Bl gl gl B Bl B Bl B B
9-t2 ] v v ] B B BB B[ B ElE] B v el el el Bl B8] B v BB E] ®
66-1t2 ¥ v v AR gl B v gl 2| & gl el gl gl 2 8| B gl gl g| B
68-t2 ] B B B B v | B
71-t2 ¥ ¥ v ] AN gl g B B gl Bl B v gl el el el gl B gl gl g B
73-12 ] ] v El e B BB | B v A I IR IR E| Bl E| B
84-12 ] v wle|l el w| 2| % BB Bl E| B B BB BB gl e|le| el | g\ w| 6| 6| 2| 2| 2| &
o-t3 3 ] TE IR IR IR AR E| B BB E| B BE|B| B ] ElEl e | B B B @ E|lB|E| B
66-t3 AN 7] v v AN glelelele el elele| gl 2| 2| 2| = el gl Bl B
68-t3 [] Bl E BBl Bl B B B BB/ B[ B| B Bl E| B B] B ElElB|E| Bl E| B B E| Bl E| B
71-t3 v v ] Bl Bl B[ B[ B B v Bl B v Bl E| B
73-t3 ] ] v ] gl gl el B B v v v gl gl B
84-t3 v ¥ ] El BB BB @ v v Bl B B B

Key to get the correct residue numbers of the Human LH2 enzyme: (Residue Number in table) + 538 = correct number. Example: H128 + 538 = H666
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Table S17. Residues involved in all the possible O,-transporting tunnels for the LH2—c2d. The “v” shows the presence of the residue

in the tunnel of interest.

V194

1192

v V| v ¥

| ¥ ¥ ¥

V| ¥ V| ¥

V| ¥ v ¥

ARARARA

V| ¥ v ¥
V| v v ¥

| ¥| ¥ ¥

v ¥ v ¥
Y| ¥ ¥ ¥

V| ¥ v ¥
v ¥l ¥ ¥

v ¥ ¥ ¥

V| ¥ ¥ v

v ¥ v ¥

MRARAR4

V| ¥ v ¥

3

V185

P184

L183

E181

H172

v v ¥ ¥

Vi vl v v
v v ¥ ¥

Vi ¥ v ¥

ViV ¥ ¥ ¥

ViV v v ¥ v ¥

ViVviviv v v v

ViV v v ¥ vV ¥

Vivivi v v v ¥| ¥ ¥ ¥ ¥

F170

| v ¥ ¥ ¥ ¥

ViV ¥ ¥ ¥ v ¥ ¥ ¥ ¥ ¥ ¥
Y| v ¥ ¥ ¥| ¥| ¥ ¥| ¥] ¥| ¥| ¥

P164

S163

| E162

vV ¥ ¥ ¥ ¥ ¥ ¥

AR AR AR AR AR AR AR 4R AR 4

1161

F154

VIV ¥ A Y VY Y Y Y ¥ Y

v v ¥ ¥ ¥ ¥ ¥ v ¥ ¥
IV YV Y¥Y Y Y ¥

VIV Y Y Y Y Y Y ¥ Y Y

IV v ¥ v ¥ ¥ v ¥ ¥

K153

C152

v

G151

v

G150

v V| V| v

v

:

v ¥ V| Y| v

Y| ¥ ¥ ¥

vl ¥ ¥ ¥
vl ¥ ¥ ¥

v V| ¥ ¥ ¥

v ¥ ¥ ¥

v v vV ¥ v ¥
Vi v ¥ ¥

v| ¥ ¥| ¥

Q148

v

v

v

v

v

Vi ¥ ¥ ¥

vi v ¥ ¥
Vi ¥ ¥ ¥
v ¥ ¥ v

vi v ¥ ¥
o e

v ¥ ¥ ¥
i ¥l ¥ ¥

vl ¥ ¥ ¥

Y Y ¥ ¥V ¥ ¥ ¥ ¥

vivi ¥ ¥ ¥ ¥ ¥ ¥ v Y Y Y Y

Vi ¥ ¥ v

vl ¥ ¥ ¥
Vi ¥ ¥ ¥

vi ¥l ¥ ¥
v ¥ ¥ ¥

v ¥ ¥ ¥ 7 v v 7

ViV v ¥ v v

v

V¥ ¥ ¥ ¥ ¥

v
v
v

v

ViV v ¥ ¥ v
ViV v ¥ ¥ ¥

v

v

ViV vl v v ¥
ViV ¥ ¥l ¥
v

v
v

v
v

vivivi ¥ v v

v
v
v

v

v V| ¥ ¥ v

v ¥ ¥ ¥ ¥

| ¥ v ¥ ¥

v ¥ ¥ Y ¥ ¥ ¥ ¥

V|| ¥ ¥ v ¥

VIV|¥Y ¥ ¥ ¥ ¥ ¥
v ¥ V| ¥ ¥| ¥ ¥ ¥

ViV v v v v ¥ ¥ ¥

v

v

v
v
v

= H666

correct number. Example: H128 + 538

Key to get the correct residue numbers of the Human LH2 enzyme: (Residue Number in table) + 538

v
v

v
v

v

v

5-t1

28-t1

34-t1

43-t1

44-¢1

81-t1

5-t2

28-12

42 | v
43-12

44-12

81-t2

5-13

28-t3

34-13

4313

44-t3

81-13

5-t4

28-t4

34-t4

43-t4

44-t4

81-t4
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Table S18. Residues involved in all the possible O,-transporting tunnels for the LH2—c24. The “v” shows the presence of the residue
in the tunnel of interest.

PmMmEKKRKpWPBODRERP E w TR UOUEIETEIETPOHTR E P EKmMmPRPROREmM k E w o miEIE E m@preomPEK & A E < E
c24 mn R R R RRRERBRREBRERRBREBRELAEREAR/RRPRERRERBPBLERRARRRA L = S O = O Y O = O = O T T £ 4 iy
wRrRREABELBLEBRUOBRNMNNMNNMNNMNRNMNRNMNRNNNRRPRBREREREDDDODBDD mpNRN o o po o o B o 7]

23-t1 v v v v| ¥ v v
25-t1 v v v v v v o ¥ | = v| v
26-t1 v v v ¥ v v ¥ v v
29-t1 v v v v v V| ¥ v v ¥ v v| ¥| ¥ ¥ ¥| ¥| ¥
61-t1 v v v v v v v B v v v| v ¥ ¥ v v v
81-t1 v v v v v v v v v v v v v| ¥ ¥ v v v ¥
23-t2 v v v v v v ¥ v v v v ¥ ¥ v vi| ¥v| ¥
25-t2 v v v v v v v v v ¥ v v| v v V| v| ¥| | ¥| v v v v v
26-t2 vi v v ¥ v v v v v v| v v| v
29-t2 v v v v ViV ¥ ¥ Y| ¥ ¥V ¥ ¥ ¥ Y| Y ¥ Y Y Y Y Y Y Y Y Y Y v ¥ ¥ ¥
61-t2 v v v ¥V ¥ v ¥ ¥ V| v v v v v| ¥v| ¥ viv¥vl v
81-t2 v v v v v v v v ¥ v| v v v v v V| v v v v v v v v ¥
23-t3 v v v RARAR 44 v v v v ¥ Ml M v ¥ ¥ ¥ ¥ ¥ v v v v ¥
25-t3 v v v ¥ v ¥ Y ¥V v v V| V| v v HMEARARA v ¥ V| ¥ | ¥ MEARAR4
26-t3 v viv v v B ARAR AR AR AR AR AR AR AR AR Apdndn A dnamadm 4 v Vi v v v
29-t3 v v v v v ¥ v v ¥ ¥ v| v
61-t3 v v v ¥ v ¥ Y ¥ v v v v ¥| ¥ ¥ v v ¥ ¥ ¥ VIV VY| ¥ Y Y Y ¥ Y VY
81-t3 v v v v ¥ ¥ ¥ v| v V| ¥| ¥ ¥ V¥ ¥ ¥ ¥ ¥ ¥ ¥ v v v ¥ ¥

Key to get the correct residue numbers of the Human LH2 enzyme: (Residue Number in table) + 538 = correct number. Example: H128 + 538 = H666
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Table S$19. Residues involved in all the possible O,-transporting tunnels for the LH2—c25. The “v” shows the presence of the residue

in the tunnel of interest.

F196

V194

1192

R190

K186

V185

P184

L183

G182

E181

H180

H172

F170

P164

$163

E162

1161

F154

K153

€152

G151

G150

G149

F147

V143

A139

1138

N137

1136

T135

D130

H129

H128

L125

$124

R123

Q122

R121

P119

Y117

K116

V115

v

v

v

F113

v
|

v

¥

v

v

4
v

c25

39-t1

51-t1

721

80-t1

83-t1

86-t1

39-t2

51-t2
7212

80-t2

83-t2

86-t2

39-t3

51-t3

72-t3

83-t3

86-t3

= H666

Key to get the correct residue numbers of the Human LH2 enzyme: (Residue Number in table) + 538 = correct number. Example: H128 + 538
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