SI Table 1. A consolidated list of dynamically stable® k=3 clique/communities™ in five different
systems A, B, C, D, and E for Imin=3%.

:129D 136L 175S
178S
:136L 140F 56T

:22L 346W 355L
:346W 50F 542L

:189H 234D 248K
187S

:129D 136L 175S
178S

:22L 346W 355L
:358Y362K376D
:189H 230D 233R
:128Y 135F 185R

:187S 234D 248K
135F

:129D 132K 136L
175S 178S

:136L 140F 56T
60L

:189H 234D 248K

:128Y 135F 185R
:126Q 135F 230D
233R

:129D 132K 136L
175S 178S
:136L 140F 60L

:189H234D248K

:128Y 135F185R

:129D 136L 175S
178S

:128Y 135F 185R

MetRS MetRS+ MetRS+ MetRS+ tRNA +MetAMP [tRNA +MetAMP
Met(L1) ATP(L2) MetAMP(L3) EI (0.5-5.5n5s) EII (5.5-10.0ns)
:118F 197F 311G |:118F 197F 311G |:118F 197F 311G |:118F 197F 311G |:118F 197F 311G |:118F 197F 311G
:120K 193D 228Q  (:120K 193D 228Q |[:120K 193D 228Q |:120K193D228Q |[:122R 191F 228Q |[:122R 191F 228Q
:122R 191F 228Q |:122R 191F 228Q |:122R191F 228Q
:454Y 458Q 4761 |:417L 454Y 479M |:417L 454Y 479M
:417L 454Y 479M |:417L454Y 479M |:417L 454Y 479M |:417L454Y479M |414D
483L
:101E 266N 95H |:101E 266N 95H |:101E 266N 95H |:101E 266N 95H
266N 270K 93N |:266N 270K 93N  |:266N 270K 93N  [:266N 270K 93N [:266N 270K 93N |:266N 270K 93N
412L418Y 482N |:412L418Y482N  |:412L 418Y 482N |:412L 418Y 482N |:412L 418Y 482N |:412L 418Y 482N
517Q 517Q 517Q 517Q
14281 4441 490Y  |:4281 4441 490Y  |:4281 4441 490Y  |:4281 4441 490Y |:418Y 422T 486V |:418Y 422T 486V
:486V 490Y 5151 |:486V 490Y 5151 |:486V 490Y 5151 |:486V 490Y 5151 |5151 :486V 490Y 5151
:4281 4441 490Y
:292F 321F 435R |:290Y 292F 321F |:290Y 292F 321F |[:292F 321F 34W |:4281 432W 4441
34W 34W 435R 290Y 490Y
:33V 360T 437F
:295K325Y369D |:33V 360T 437F :295K325Y369D |:295K 324G 325Y
:295K 325Y 369D (324G 324G 369D
324G
:205T 218M 222F :205T 218M 222F :357Y 384D 445M
:205T 218M 222F |210L 302S
:357Y 380R 384D
:357Y 380R 384D (:357Y 384D 445M |:357Y 384D 388K
:358Y 376D 380R |380R 445M

:129D 132K 136L
175S 178S

:128Y 135F 185R
:126Q 135F 187S




SI Table 1 (continued)

MetRS MetRS+ MetRS+ MetRS+ tRNA +MetAMP [tRNA+MetAMP
Met(L1) ATP(LI) MetAMP(L3) | EI (0.5-5.5ns) |EII (5.5-10ns)
:110Y2421 250F [:110Y 2421 250F |:110Y 244N 250F |:110Y 2421 250F |:110Y 114K 1191
1191 190F 2328 |[1191 190F 232S  |[114K 1191 190F | 1191 190F 232S  |:110Y 2421 250F |:110Y 2421 250F
2328 2421 :102N 106S 240F
250F 255D 2581
:253W 300F 304F |:264F 280Y 8L :253W 300F 304F |54H
229W 277F 281W 289L |229W
46N :221W299Y303L
:264F 46N 280Y :264F 277F 280Y |:229W 253W 299Y
277F 281W 289L |:214V 2931298V  |281W 289 L46N :264F 280Y 281W |[:264F 280Y 281W
8L 322V 8L :264F 280Y 281W [289L 46N 8L 46N 8L
:2931 (#2971 301H |:105L 265K 277F |289L 46N SL
:29312971 301H |253W LI) 13L :261M 281W305W
:2931 298V 322V |(#260Y 291H 29312971 301H  |:29312971301H  |#253W 29312971 |#253W 2931 2971
305W 301H) 10T |:291H301H305W |[L3 13L 10T 301H L3 301H L3
:10T 260Y 291H |:256A 52D L1 :10T 260Y 291H | (#260Y 291H :2931 298V 322V |:2931 298V 322V
204W 305W316K  |:204W305W316K |:204W305W316K |301H 305W) :52D 256A L3 :52D 256A L3
:200M 310E 316K  |:200M310E316K |:200M 310E316K |:27E 323H 294G  |:13L 260Y L3 :13L 260Y L3
L3 :10T 260Y 291H  |:10T 260Y 291H
:354S 377F 381V |:145C 148C153Q [:27E 323H 294G |:21H 333M L3
5341 158C 165Y169E  |L2 :52D 256A L3
:21H333M L2 [:204W 305 W316K | :350F 5341 538Q
:23G 326V 333M |2 23D 326V L2 :200M 310E316K |:346W 350F 377F
:397A 505F 527F |:26L 326V 359Y |2 15Y 139R L2 542L
:325Y 332K L2 |:351D 354S 531Y |:346W 355L 87F |:346W 355L 87F
:353D 495L 498L |:102N 240F 255D 381V
:346W350F 377F (:346W 350F377F |:200M 310E 316K |:200M 310E 316K
:508T 519L 522H |.30Q 363L437F  |355L 542L 381V 5341 538Q
323H 542L :205T 218M 222F
:27E 294G 323H  [:354S 381V 3851  [:3411 542L 546S
531Y 5341 :346W 355L 87F |:508T 519L 522H
:3411 542L 546S :353D 495L 498L
:397A 505F 527F |:356R 36R 495L  |:134M 140F 177V
:37Y432W 512W  |:356R 36R 495L :508T 519L 522H
:37Y 432W 512W  |:328V 333M 339T
:102N 106S 240F :378V 536M 539V
:145C148C165Y |:378V 536M 539V
:194L 226L 303L  [153Q :30Q 363L 435R
:26L 326V 359Y
27E 294G 323H  |-214V 322V 3671 399F 473L 477C
:30Q 363L 435R
:347L 352A 87F | 105L 265K 277F
:399F 473L 477C
:39IN 395R 452N 1:492K499T 503E
492K 499T 503E  |:396N 455V 459A

:30Q 323H435R




L1, L2 and L3 are the ligands Met, ATP and MetAMP respectively.

*:50% of snapshots in which the listed residues appear as cliques.

*: The list of residues in a clique/community begins with the symbol “ :” and each

clique /community is separated by a blank space.

Y. The analysis of system E (presented in this Table and in Table 2) is carried out in two
parts

(EI and EII), which exhibited different RMSD values in Figure 1b.

The list beginning with the symbol “#” are the cliques/communities with k=4 (clique of
residues 260Y, 301H, 305W, 291H is present in systems B and D and of residues
Met/MetAMP, 253W, 301H and 2971 is present in system B and E). More than 3 residues
representing communities, which share 2 residues in common are highlighted. The
cliques/communities connected by a single residue are also highlighted and have been
written one below the other without a blank space. The three largest communities in
system D and their variants in other systems are highlighted in blue, magenta and red

color boxes.



*

= - = - - - - = - - - - = T
= - - T - T - = - v e v e
- - - = - - — = — = = T T - —-
= - v T v = - = = - - v e e
R - e v - - > T T T
R+ "> % >ovr - v T v T T v e e s
% T e v e e eT T e e e e eere T oo - - > - -
@) - T v e e i
e - v e - - = - T == -
-] - v e e > eI s e e i - T
- e v e T T - - T T e - > = - =
< - - T = - = - - = - T e
Al m e Z e >Z AT T B> E B m I > Z O A N B M S>> @B —
OO T VLLO-TOOD A — A NN T INMOU—aAaNLVLLOVOUOU~NToO—ATYTULATO—AWNITTAT OO WULNA T A
N O OVOVWOUISETVDOOANNDNNNOODOODOODOO—AAANANTUVLNUVLLVLNEOVOOORN = AN NN NNIT-TVOANNDD —on <+
M22222222222223333333333333333333344444444444445555
== - - - - - - - ==
&= - - v - T - = - = - =
— [ - - T e T e —- - = -
R~ - - T e - = - = - =
~ - - - - = = - e 7 e e s e e T T ee - oo
AT v rrrrrrrr>r » To¥> T r T v T e e e i
~ - = —- - v e e e e - - - > T
O+ > T - > e - - T
~ - - - - - v v e e e e e e > -
==l > - - - T - T T - - =
~ - - = - - - - =
<+ - > e e - = > > > S
Al s TE YNy e YT d e mZ n IR E R ER oY pTnen B2 E Fx Qe 2a
H|*e g & PO S C T S I RS m AN N ATFITNNEORAAOD AN OO T TN NN
[~ NN AN NN T N0 000NN D I o o oo e e = QaacacaAaAdAadAdA

SI Table 2. A list of dynamically stable hubs® (I,ix=3%) in systems’ A, B, C, D, and E

(EI and EII).




*: 50% of snapshots in which the listed residues appear as hubs.

*Y . All those residues which appear as hubs in at least one of the simulations are listed. A
(V) in the 1% column of a given system (e.g. A or B) represents that the residue is a hub in
that simulation. A (\) in the 2™ column indicates that the residue is part of a clique.

YA MetRS; B: MetRS+Met; C: MetRS+ATP; D: MetRS+MetAMP;

E: MetRS+MetAMP+ tRNA{M



SI Table 3. Composition of residues in top three communities in systems D and E.

*
*

Community | Res E" | CP* | Conserved®

I 8L
10T
13L
21H
27E
46N
52D
200M
204W
256A
260Y
261M
264F
280Y
281W
289L
291H
2931
294G
2971
301H
305W
310E
316K
323H
333M

I 87F
3411
346W
350F
351D
354S
355L
377F
381V
531Y
5341
538Q
546S
542L

111 S4H
102N
106S
110Y
1191
190F
2328
240F
2421
250F
255D
2581
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" : The presence of residue in the community is shown by one of the symbols (X), (V) or
(\°) where (X) represents a member of the clique, ") represents that the clique member is
a hub residue and (V°) indicates that the clique member is a hub and also connects two

cliques.

: A (V) represents the conservation of the residue along different species of MetRS.

®: A (V) represents the participation of the residue in communication paths (CP).



SI Figure 4. Sequence alignment of MetRSs. Abbreviation are as follows: T.ther, T. thermophilus; B.su,
Bacillus subtilis; M.ge, Mycoplasma genitalium; M.p, Mycoplasma pneumoniae; A.aeol, A. aeolicus;
H.i, Haemophilus influenzae; M.t, Methanobacterium thermoautotrophicum; B.b, Borrelia burgdorferi;
T.p, Treponema pallidum; B. st, Bacillus stearothermophilus; S. ce, S. cerevisiae nuclear; HUMAN,
Homo Sapiens. The symbols "*', ":" and '." below the alignment correspond respectively to completely
conserved, partially conserved and mutationally conserved residues. Residues conserved along different
families of MetRS and participating in communication paths and the three largest communities are

highlighted in different colors. The markings o, €, m on top of the alignment indicate the residues

involved in top three communities, communication path and in both, respectively.



. oo £ oL
E.coli TQVAKKILVTCALPYANGSIHLGHML-EHIQADVWVRYQ-———— ICAD
T.ther --MEKVFYVITPIYYVNAEPHLGHAY-TTVVADFLARWH-—-—- LTGT]
B.su POQENNTFYITTPIYYPSGKLHIGHAY-TTVAGDAMARYK-———— LTGT|
M.ge ——-MKRCYITTPI DVIKRFK————- LVGS
M.p ——--MKRCYITTPI A ‘1 ----- LTGT)
A.aeol MTLMKKFYVTITPI F] ----- LTGT]
H.i TTOQPRKILVICAL A Ej _____ VCAD
M.t —-—-MSKVFITCAL A EJ ————— 'VCAT|
B.b —-MKKMNLV/TAAL ADAFARYS ————— VCGT|
T.p ———MTRKLITAAL ‘Flj _____ VCGT)
S.ce KPNERNILITSAL ADIFARYC-————— ICGT]
HUMAN VAGERNVLIiAL ----- LCGT]

HE HE

118 190 ogL oL oo
E.coli EIPNAPGKYFY IGYM 261
T.ther PWD--ENHVTY 1L \Y
B.su PEN--PKHVVY Ly L
M.ge YQ——-WFISF-—-—-FINNGLND:. PFD--PNQTIY L I
M.p YQ---LFIAF---FLDGGLND: PFD--NKQTIY L I
A.aeol PFD--PEHTIY L I
H.i EIPGAKDKFFY IGY
M.t PLEGNEGKIIY FLGY I
B.b PKKGFENKVFY JAPIGYI
T.p PKAGFEQKVFY Y I
S.ce PLEKYKDKVLY TIGYV
HUMAN PLEGFEDKVFY TIGYI

s KRk gk kg
03
E.coli AMLEGS--NFRKP 317
T.ther TMLKAAG--IPMY 281
B.su IMLMALD--LPLP 296
M.ge IFLHLLD--IKLP 285
M.p IFLHQOLG--FKLP 285
A.aeol AFLMSLG--YELP 280
H.i AMLEGS--GYRKP 316
M.t ALLMAY--GCRTP 310
B.b PCIEIGSEENWTIL 315
T.p PCMLIGSGQRWTML 329
S.ce GSQLGTEENWTML 510
HUMAN CSALGAEDNYTLV 578
*
o [0} o 14

E.coli KASTWLNHFDADSLRYYYTAKLSSRIDDIDLNLEDF| 377
T.ther VDPFALLEKYGRDALRYYLLREIPYGODTPVSEEAL 341
B.su VDPVTLIERYGLDELRYYLLREVPFGSDGVFTPEGF| 355
M.ge ISPEQLIDQFGVDGTRYCLLKEMRLDKDNRCSVSIL| 345
M.p ISPEELLAQFGVDGTRYCLLKEMRLDKDNRCSMAIF| 345
A.aeol VDPYEVVQEYGLDEVRYFLLREVPFGQDGDFSKKATI| 339
H.i ASTYLNHIDPECLRYYYAAKLNDRIEDLDFNLEDF| 376
M.t WTSDFLERFDRDLLRYYLTVNAP-LTRDTDFSWDDF| 369
B.b NOLSSSE| 'GNDAITTGIPSDIWRFYIYYNRPEKSDFQFMWODL( 375
T.p TRLSAT! 'GSDAKESGIPSDLWRFYLLYHRPEKSDAHFTWHEF 389
S.ce HHLNTTE 'GNNAQDSGISPSVWRYYLASVRPESSDSHFSWDDF| 570
HUMAN SHLIATE|

VFGDMAQDTGIPADIWRFYLLYIRPEGQODSAFSWTIDL 638

.. : . . . *
E.coli VQRVNADIVNKVVNLASRNAGFINKRFDGVLASE-—————————— LADPQLYKTFTDAAE 426
T.ther RTRYEA IRTRAMLFRFAEGRIPEPV-——————————— AGEELAEGTGLAG 389
B.su VERINYD AVTEFDHTLTSVAEETVK 409
M.ge KEIYNA TDNA-LQKIMILIDESIV 398

M.p KDIYNA ‘ QDPQ-VKQLMDQANQAMV 398
A.aeol LNRING | AHKFLGGEVSGAR———————————— DEEYAKIAQESIK 387
H.i VQRVNTDI] ASRNAGFIAKRFEGKLADK——————————— LEDKSLFAEFTAQAE 425
M.t ORRVND ELTAEDLEFLESIRAAHD 422
B.b MERVNT ETIEIQNKFWKQITPKYN 424
T.p QERVNS TLTFVARTYGGVVPAQDGARSTRAQVMEETLALREAVRNTAK 449
S.ce VARNNSELL2 KFDPKKVSNYDGLVKDINEILS 624
HUMAN  LLKNNS EMVLT--PDDQRLLAHVTLELQ 690

E.coli VIGEAWESREFGKAVREIMALAD
T.ther RLRPLVRELKFHVALEEAMAY

B.su AYEKAMENMEFSVALSTLWQLISR!
M.ge QFDHYFNSYEFYRAINLLLKIVFE

OAPWVVA-KQEGRDADLQAI
KKPWELFK-—-KEPEE—ARAV
TAPWVLAKDPAKEEE-LRSV
FKPWELFKN-QEFSL-LKQL

M.p QFDTAWNNFQFYKGINGLLOLVFQ. LKPWELVKQ-TDYTL-LKQL
A.aeol NYENYMEKVNFYKAIEEILKFTSY! KQPWALNKE—-RKKEE-LQKV
H.i QIAAYYESREYNKTIREIMALTD KAPWVIA-KEEGKEAELQAV
M.t TVAELLDKFQFRDALMHIIKLAKR QEPWKAV-KES--PARASTC

B.b KILNLFKKTELKSALKEILKISS.

T.p RMTDLMEQVQLREAFREVFALSAR
S.ce NYVKEMELGHERRGLEIAMSLSAR
HUMAN HYHQLLEKVRIRDALRSILTISRH!

NEPWKRK---NNSPQETKEL
GAPWKTR---AQDRERADAL
NKLDNTLFSQSPEK--SDAV
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	* : A: MetRS; B: MetRS+Met; C: MetRS+ATP; D: MetRS+MetAMP;
	E: MetRS+MetAMP+ tRNAfMet
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