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Fig. SI-1: MUSCLE multiple sequence alignments for the 5 protein families listed in Table 1.

Rigid residues are shown in bold red, consensus nucleus residues are in bold green.

CLUSTAL multiple sequence alignment by MUSCLE (3.8)

Globins

IMWB: ——————— STLYEKLGGTTAVDL—————— AVDKFYERVLQDDRIKHFFADVDM-—————— A 41
1IMYF: -VLSEGEWQLVLHVWAKVEADVAGHGQDILIRLFKSHPETLEKFDRFKHLKTEAEMKASE 59
2M67Z:A -VLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHF-DLSH-—-—— GSA 53

2M67Z:B VHLTPEEKSAVTALWGKVNVD--EVGGEALGRLLVVYPWTQRFFESFGDLSTPDAVMGNP 58

IMWB: KQRAHQKAFLTYAFGGTDKYDGRYMREAHKELVENHG----LNGEHFDAVAEDLLATLKE 97

IMYF: DLKKHGVTVLTALGAILKKKG--HHEAELKPLAQSHATKHKIPIKYLEFISEAIIHVLHS 117
2M6ZA QVKGHGKKVADALTNAVAHVD--DMPNALSALSDLHAHKLRVDPVNFKLLSHCLLVTLAA 111
2M67ZB KVKAHGKKVLGAFSDGLAHLD--NLKGTFATLSELHCDKLHVDPENFRLLGNVLVCVLAH 116

1MWB: MGVPEDLIAEV-AAVAGAPAHKRDVLNQ-—===—=—=——— 124
1MYF: -RHPGDFGADAQGAMNKALELFRKDIAAKYKELGYQG 153
2M6Z:A -HLPAEFTPAVHASLDKFLASVSTVLTSKYR-—-——--— 141
2M6Z:B -HFGKEFTPPVQAAYQKVVAGVANALAHKYH--—-—--- 146

Dihydrofolate Reductase

2ITH: -MELVSVAALAENRVIGRDGELPWPSIPADKKQYRSRVA-—————-— DDPVVLGRTTFESM 52
1YHO: VGSLNCIVAVSQONMGIGKNGDLPWPPLRNEFRYFORMTTTSSVEGKONLVIMGKKTWFSI 60
2L28: ---TAFLWAQDRDGLIGKDGHLPW-HLPDDLHYFRAQTV-—————-— GKIMVVGRRTYESF 42
2KGK: -MIVSFMVAMDENRVIGKDNNLPW-RLPSELQYVKKTTM-—-————-— GHPLIMGRKNYEAI 51
2ITH: ---RDDLPGSAQIVMSRSERSFSVDTAH-RAASVEEAVDIAASLD----AETAYVIGGAA 104
1YHO: PEKNRPLKGRINLVLSRELK-EPPQGAHFLSRSLDDALKLTEQPELANKVDMVWIVGGSS 119
2L28: P--KRPLPERTNVVLTHQED-YQAQGAV-VVHDVAAVFAYAKQHP----DQELVIAGGAQ 101
2KGK: ---GRPLPGRRNIIVTRNEG-YHVEGCE-VAHSVEEVFELCKN------ EEEIFIFGGAQ 100
2ITH: IY--ALFQPHLDRMVLSRVPGEYEGDTYYPEWDAAEWE-——————-— LDAETDHEG--FTL 152

1YHO: VYKEAMNHPGHLKLFVTRIMQODFESDTFFPEIDLEKYKLLPEYPGVLSDVQEEKGIKYKF 179
2L28: IF--TAFKDDVDTLLVTRLAGSFEGDTKMIPLNWDDFTKVSSRT--VEDTNPALT--HTY 155
2KGK: IY--DLFLPYVDKLYITKIHHAFEGDTFFPEMDMTNWKEVFVEKGLTDEKNPYT---YYY 155

2ITH: QEWVRSASSR-—-———-—- 162
1YHO: EVYEKND-—--——————— 186
2L28: EVWQKKA-————————— 162

2KGK: HVYEKQQLEHHHHHHHH 186



Cyclophilin A

1CLH: -AKGDPHVLLTTSA---GNIELELDKQKAPVSVQNFVDYV--NSGF-YNNTTFHRVIPGF
2MVZ: GSMAKKGYILMENG---GKIEFELFPNEAPVTVANFEKLA--NEGF-YNGLTFHRVIPGF
10CA: MVNPTVFFDIAVDGEPLGRVSFELFADKVPKTAENFRALSTGEKGFGYKGSCFHRIIPGF

1CLH: MIQGGGFTEQMQQ-KKPNPPIKNEADNG-LRNT-RGTIAMARTADKDSATSQFFINVADN
2MVZ: VSQGGC-PRGNGT-GDAGYTIPCETDNNPHRHV-TGAMSMAH-RGRDTGSCQFFIVHEPQ
10CA: MCQGGDFTRHNGTGGKSIYGEKFEDENFILKHTGPGILSMAN-AGPNTNGSQFFICTAKT

1CLH: AFLDHGQRDFGYAVFGKVVKGMDVADKISQVPTHDVGPYQONVPSKPVVILSAKVLP 166
2MVZ: PHLDG----- VHTVFGQVTSGMDVVRTM=-=——=———=—— KNGDVMKEVKVFDE---P 146
10CA: EWLDG----- KHVVFGKVKEGMNIVEAMER-——--— FGSRNGKTSKKITIADCGQLE 165

Peptidyl t-RNA hydrolase

2MJL: MVSQPIKLLVGLANPGPEYAKTRHNAGAWVVEELARIHNVTLKNEPKFFG--LTGRLLIN
2LGJ: -MAEPL-LVVGLGNPGPTYAKTRHNLGFMVADVLAGRIGSAFKVHKKSGAEVVTGRL--A
2JRC: -MAEPL-LVVGLGNPGANYARTRHNLGFVVADLLAARLGAKFKAHKRSGAEVATGRS--A

2MJL: SQELRVLIPTTFMNLSGKAIAALANFYQIKPEEIMVAHDELDLPPGVAKFKQGGGHGGHN
2LGJ: GTSVVLAKPRCYMNESGRQVGPLAKFYSVPPQQIVVIHDELDIDFGRIRLKLGGGEGGHN
2JRC: GRSLVLAKPRCYMNESGROQIGPLAKFYSVAPANIIVIHDDLDLEFGRIRLKIGGGEGGHN

2MJL: GLKDTISKLGNNKEFYRLRLGIGHPGHKDKVAGYVLGKAPAKEQECLDAAVDESVRCLET
2LGJ: GLRSVASALG-TKNFHRVRIGVGRPPGRKDPAAFVLENFTAAERAEVPTIVEQAADATEL
2JRC: GLRSVVAALG-TKDFQRVRIGIGRPPGRKDPAAFVLENFTPAERAEVPTICEQAADATEL

2MJL: LMKDGLTKAQNRLHTFKAE-—-———=—==== 197
2LGJ: LIAQGLEPAQONTVHAW-—-—————————== 191
2JRC: LIEQGMEPAQNRVHAWKLAAALEHHHHHH 191

Parvulin

1INS: —— e AKTAAALHILVK————— e e
2TZV: ——mm e GPLGS--DSKKAS-HILIKVKSKKSDKEGLDDK-—————————
2ROS: ———— GPMGSMADKIKCS-HILVK———————— o
INMW: ———— oo GEPARVRCS-HLLVKHSQSRRPSSWRQEK-——-ITRTKE

1J6Y: MGSSHHHHHHSSGLVPRGSHMASRDQVKAS-HILIKHQOGSRRKASWKDPEGKIILTTTRE

1JNS: --EEKLALDLLEQIKNGADFGKLAKKHS-ICPSGKRGGDLGEFRQGOMVPAFDKVVFSCP
2J7ZV: EAKQKAEEIQKEVSKDPSKFGEIAKKESMDTGSAKKDGELGYVLKGQTDKDFEKALFKLK
2RQS: --KOGEALAVQERLKAGEKFGKLAKELSIDGGSAKRDGSLGYFGRGKMVKPFEDAAFRLQ

INMW: EALELINGYIQKIKSGEEDFESLASQFS-DCSSAKARGDLGAFSRGOMQKPFEDASFALR
1J6Y: AAVEQLKSIREDIVSGKANFEEVATRVS-DCSSAKRGGDLGSFGRGOMQKPFEEATYALK

1JNS: VLEPTGPLHTQFGYHIIKVLYRN 92
2J7ZV: DGEVSEVVKSSFGYHIIKADK-- 245
2RQS: VGEVSEPVKSEFGYHVIKRLG-- 97
INMW: TGEMSGPVFTDSGIHIILRTE-- 163
136Y: VGDISDIVDTDSGVHIIKRTA-- 120

53
52
60

110
108
119

58
56
56

118
116
116

178
175
175

12
164
18
83
40

69
224
76
142
99
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Figure SI-2: (a) Upper black line, rigidity profile for the crystallographic structure of
human DHFR (pdb 2w3a, chain A). Lower black line, maximum variation of the force
constant observed upon pairwise comparison all of the six crystallographic structures
considered for human DHFR (, with the red line indicating the threshold value for
selective mechanically sensitive residues.
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Figure SI-3: (a) Upper black line, rigidity profile for the crystallographic structure of
human cyclophilin A (pdb 5noq). Lower black line, maximum variation of the force
constant observed upon pairwise comparison all of the 10 crystallographic structures
considered for human CPA. Lower red line, maximum variation of the force constant
observed when considering only structures from 5noq, 5nos, 5Snou and Snov. (b)
Distribution of the maximum force constant variation observed between two CPA
structures as function of their Ca rmsd : Black points for all 10 crystallographic
structures, red points for the structures from 5noq, Snos, Snou and 5nov only.
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Figure SI-4: (a) Upper black line, rigidity profile of the first NMR representative model of DHFR
from B. anthracis (pdb 2kgk). Lower black line, maximum variation of the force constant
observed upon pairwise comparison all of the NMR models from the pdb entry. Lower red line,
maximum variation of the force constant observed upon pairwise comparison of the representative
models listed in Table 1 only . (b) Distribution of the maximum force constant variation observed
between two DHFR structures as function of their Ca rmsd : Black points for all 15 models in the
2kgk pdb entry, red points for the 6 representative models listed in Table 1 only.
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