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Table S1. List of residues displaying Adbs > 0.1 ppm upon 3’-UMP and 5’-AMP binding to the five

RNases

Residues displaying A5>=0.1 ppm upon UMP binding

RNA_Bovine RN2_Human RN3_Human RN4_Human RN5_Human
Residue | A5, ppm | Residue | A5, ppm | Residue | A5, ppm | Residue | A5, ppm | Residue | A5, ppm

11 0.145 7 0.147 4 0.281 5 0.105 11 0.125
12 0.137 11 0.241 11 0.134 20 0.125 42 0.172
17 0.149 15 0.195 14 0.194 42 0.349 50 0.113
41 0.223 16 0.102 16 0.162 44 0.310 51 0.157
44 0.490 37 0.229 31 0.129 103 0.114 53 0.120
45 1.197 42 0.213 40 0.335 116 0.127 56 0.124
46 0.258 43 0.247 48 0.118 117 0.261 61 0.107
47 0.110 64 0.145 55 0.109 118 0.121 65 0.125
51 0.180 66 0.101 57 0.105 72 0.106
66 0.152 82 0.162 62 0.123 84 0.159
82 0.163 83 0.209 64 0.302 103 0.137
96 0.149 103 0.108 66 0.238
97 0.108 129 0.249 69 0.113
99 0.101 130 0.477 75 0.279
100 0.130 131 0.361 77 0.189
101 0.187 84 0.346
105 0.107 129 0.568
119 0.225 130 0.136
120 0.403
122 0.206

Residues displaying A5>=0.1 ppm upon AMP binding
RNA_Bovine RN2_Human RN3_Human RN4_Human RN5_Human

Residue | A5, ppm | Residue | A5, ppm | Residue | A5, ppm | Residue | A5, ppm | Residue | A3, ppm

11 0.166 7 0.101 10 0.279 5 0.183 12 0.122
43 0.107 8 0.208 41 0.112 11 0.100 14 0.179
45 0.227 11 0.244 64 0.118 20 0.118 25 0.158
46 0.133 14 0.250 110 0.132 44 0.125 106 0.106
51 0.239 15 0.164 128 0.235 50 0.158 117 0.112
58 0.249 39 0.109 129 0.169 66 0.178
64 0.134 64 0.211 130 0.194 68 0.228
65 0.450 66 0.101 70 0.201
66 0.193 82 0.100 71 0.157
68 0.139 83 0.105 115 0.110
69 0.145 95 0.190 116 0.137
71 0.190 128 0.236 117 0.625
72 0.194 129 0.460 118 0.152
101 0.116 130 0.332 119 0.208
112 0.104 131 0.464
118 0.149
119 0.259
120 0.325
121 0.107
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Figure S1. Chemical shift perturbations upon ligand binding to RNases. Compounded chemical shift
variations (Adobs at the highest ligand concentration) relative to the apo form upon binding of two
mononucleotides 3’-UMP (A-E) and 5’-AMP (F-J) for bovine RNase A (A,F) and human RNases 2 (B,G),
3 (C-H), 4 (D,I) and 5 (E,J) are plotted as function of consensus sequence. Residues displaying Adobs
greater (lower) than 0.1 ppm are shown as red (white) bars. Active-site residues (His12, Lys41, His119,
RNase A numbering) are highlighted using dashed lines. Residues with Adobs > 0.1 ppm at the highest

ligand concentration are depicted as spheres on the three-dimensional structures to the right of the plots.



000000000 — 2000
3 Lo 20 39 49 29 0
RNA_Bovine MALKS . LYVLP .[ELVLVL . LUVRFY. QP . . . SLG . KE[F] CREMIQGK R
RN2_Bovine MVPIQQDSQLR.[LIL. .LLGLLGMVISLHAPPR. TLT VUNRY
RN6_Bovine MGPHLLGRSSL.|LLL. .[LLG VRPLCAVPK.GL[T| Njn {TlofH
RN7_Bovine MAPARAGFCPLI EDAVSARPG. NMT K I F|S[K[H
RN4_Bovine MALQRTQAFLL. .qp R RRIKMT|s|H i
RN5_Bovine MVL..S....P. .PL. R E K RE[LT]. KPP i
] MVPKLFTSQIC. EGSLHVKPP . QF|T| AoV TN Y{Q/RIR
RN2_Chimpanzee [MVPKLFTSQIC. VEGSLHVKEP . QF|T v TN Y|o[R
RN2_Gorilla PKLFTSQIC. EGSLHVKPP . QF|T[WAQugE TIORT RV INN
RN2_Orangutan SKLFTSQIC. DGSLHVKPP . QF|T[HAQUIYE TIORIT VINNE{Q[R]
RN2_Gibbon PKPETSQIC. /EGSLHAKPR. QF|TIWAQugE TORIT RV INN I
RN2_01_baboon PKLETSPIC. EGSLHAKPG . QF|T[WAQUWE TORIT IARIL v I|NN YolRIR
RN2_Macaque PKLETSPIC. LLGLMGVEGSLHAKPG . QF|T[WAQuigE ORI T ALV T[N I
RN2 Vervet VPKLFTSPIC. . JLLGLMGVEGS LHAKPG . OF|T[WA QUIE IORIT ALY TN ]
RN2_Owl monkey [MVPKLFTSQIC. « JLLGLLGVEGSLHAAPQ. KF|TIRA QWIS IR AR A TiN[K
RN2_Baboon MVPKLFTSPIC.LLL. .[LLGLMGVEGSLHAKPG . QF|T[WAQUE IlOJIT ALV TSN Y{O[R]F
RN3_Human MVPKLETSQIC. . JLLGLMGVEGSLHARPP . OF|TIRA QWA IIIT] RA IS
RN3 Macaque2  [MVPKLFTSQIC.[LLL..LLGLMGVEGSLHARPP .QF[T[KAQWGAT/ORT] ARV Iy R I
RN3 Orangutan |[MVPKLETSQIC. . JLLGLSGVGGSLHAKPR . OF|TIRAQugA TOfv AR Y TN
RN3 Macaquel  [MV[PKLETSQIC. . .[LLGLMGVEGSLHARPP . EF|TRAQWGA ORI AMR Y I{NK ¥
RN3_01_baboon PKLFTSQIC. - .[LLGLMGVECS LHARPP . QF|T[KAQulga IIoflT RV INN
RN6_Human MVLCE . PL. . .[LLVLWGPVCP LHARPK . RL{TKA HWE IORIT] NN Y{TIQlH
RN6_Chimpanzee |11V[LRF . PL. . [LLVLWGPVCP LEAWPK . RL{TKAHWGE IORIT N[N ¥[TofH k
RN6_Gorilla LRF....PL. + JLLVLWGPVCP LHAWPK . RLTIKA HWGE IOl 1] IN Y[T|OlH I
RN6_Orangutan LRF . PL. . JLLVLWGP[VCP LHAWPK . RLITIKA HWFE IO 1] iy ¥(T|ofH h
RN6_Gibbon VLRF....PL. . .|[LLVEWGPIVCLLHAWPK . HLITIKAHWE TIofI1 H v
RN6_Ol baboon [MVLRF . PL. . [LLVLWGPVCLLHAWPK . HLITIRAHWGE TIORIT Tol
LRF....PL. . .[LLVLWGPIVCLLHAWPK . HLITRAHWE ORI T TjolH
RF . T . [LLVLWGPVCLLHAWPK . HL{TRAHWE IORIT rali
APARAGFCPLL) . [LLGLWVAEIPVSAKPK . GMT|S S QugK Iiofl TKr
PARAGFCPLL . JLLGLWVAE TP VSAKPK . GMT|S S QuifgK Tioflv TiKIR I
APARAGFCPLLILLL. .[LLGLWVAEIPVSAKPK . GLIT|S S QWK TjoRV] TlK
PARAGFCPLIL . [LLGLWVRAE TP VNAKPK . GMT|S S QuigK ToflV] TIKR
RN7_Vervet MaPARAGFCP LI . [LLGLWVAEIPVSAKPK . GMTIP S Quigo TORIV] T|K[R]
RN7_01_baboon . JLLGLWVAETPVSAKPK . GMT[P s Quijgo TiofIv] TiKiR I
RNS_Human « JLLGLWVAEVLVRAKPK . DMT|S S QujgK TIORIVI 1lEf
RN8_Orangutan 1f. JLLGLWVAEIPVSAKPK . DMT|S S QWK T(Q) TiE k
RN8_Gibbon . JLLGLWVIAETPVSAKPK . DMT|S S QUK T| i ElQ
RNS_Vervet « JLLGLWVAlQ TP VSAKPK . DMT|S S QujgK TIORIV . A
RN1_Human VILI[LLV LGV s RAKKGORORMDSDSSPSSSST GIF [
RN1 Gorilla L ILLVLGHY RAKKGOROEIMDSDSSPSSNST G
RN1 Chimpanzee JLILLVLGHY] RAKKGORORVDSDSSPSSSST G
RN1_Orangutan LIJLLVLGHY RAKKIOROMMD SGSSPNSNST Gl
RN1_Gibbon VLML LV LGHV SRAKKGOROEMDSDSSPSSNSTY[ENoM R
RN1 Macaque VLVLLVIG. SRAKKOROEMDSGSSPSSNST
RN1_01_baboon LVLLVLG.|.|. SRAKKEOROEMDSGSSPSSNST YN e
RNL Vervet LVLLVLG. SRAKKFOROEMDSGSSPSSNST Ti0/GfR] D
RN4_Human LT[LLGLGL] (GMYQREILROEVIHPEETG . GSDRY[UNIL RRKMT|L{Y|H 1
RN4_Chimpanzee LI{LLGLGLYV] lGM Y QRIYLRIOEVHPEETG . GSDRY[SNL RRIKMT{L|Y[1 i
RN4_Orangutan LT[LLGLGLY] iGMY QRIYLRIOEVIHPEETG . GNDRY[SNIL RRKMT{L{Y[H i
RN4_O1_baboon LORTHSLLL.|[LLULTLLGLGLY MY QREILROEVIHPEETG . GNDR RRKMTIL|Y[H 1
RN4_Macaque ALQRTHSLLL.[LLULTLLGLGLY] lGMY QREILROEIVHPEETG . GNDR RRIKMT|L{H]H i
RN4_Vervet LQRTHSLLL.|LLLLTLLGLGLY lGMY QREYILROEVIHPEETG . GDDR RRKIMT{L]Y[d i
RNS_Human MYMGLG. VE[VLGLGL| SRYTHRLTORYDAKP QG . RODRY[HE RRRGILT]. || 1
RN5_Chimpanzee |1VMGLG. LVEVLGLGLT|. S|RY THLTIORYDAKP QG . RDHR Y[SE RRRGLT|.|SP i
RN5_Gorilla VMGLG . 1FVLGLGLT| SRY THRLTORYDAKP QG . RDDR Y[&E/S|TIMRRRGL T [S[P) 1
RN5_O1_baboon MRLG. . VFMLGLGLIT. ERyrDFLAKEYDGTPEG . RNDRY[EE|STIRRRIHIL TL. S|Pl o
15 20 25 36 35 40 45 50 55 6 65 70
B4 Bs B6 B7
— — — —
° 10 120 130 140
RNA_Bovine TOKMG . . o TCY|QElK s TMRITDCRETG . S - SKYPNCAK T TQVEKH IT VAGGK . .« .. .SV o
Bovi T P . GRMEIC BNIS|S VOIVIP|T TIF|CIN|L TRINA . MNY|TNCRMGRTRARKIF|I VA[SEIKRSP . RDSPRYPY|
RN6_Bovine T(CIKIN(G . . RHJYC HOISIP KE[VNLTIQICINF Al G . . RY[PDCRI{HDDAQY[KIF F|L vARDPPOK . TDP . PYHL| KYV. -
RN7_Bovine TICIKIN/H . . ENC HOISIOK P[VISIL T[ECIKIL T S[. R . . RY| KEKKQI[T|S Y|T VAIKIP PKK . GDSGKF KLl KL ..
RN4_Bovine QlciKiNiG . . oMNICH . [.[EGV|VRV TIDIC|RE T G- S . SRA| RAKASTRRV|VIAMEGN . . s[5l e e
RN5_Bovine K[¥|.|. . . RGLRI[sK S PFlQV TIT[CKHK G . G . STR| KATKD Y[RV IVIGEK. . . ...g] ES[FV.PP
_H Tclp|S|NK TRKIIC HlHIS|G S QIVIP|L TIHICN|L T TP SPQN T 20 TP ANME Y|1 vA[MDINRDQRRDPPQYPY| RIf. ...
RN2_Chi MTIC[P[SINK TRKRIC HlQ[S|G S QVIP|L IHICINIL T TP SPON T 20 TP ANMF |1 VA[SDINRDQRRDPPQYPY| DRI|T. .. .
RN2 Gorilla NIVIZGINE|N MTICPISIN K TRKIYC HIH[SIG S QIvIP|L I|HICINIL T T[P SP QN ] A0 TP ANMF Y|1 vAJMDINRDQRRDPPQYPY| RIfT. ...
RN2_( 1/Tic|p|S|NR S RNBYC HiHls| L IHCINLT TP SPQNI|S 20 TP ANMEF Y|1 VA[MDINRDPRRDPPQYPY| RIT. ...
RN2_Gibbon T|C|P|S|NK T RKRIC HOIS|G S OIVIP|L THICINIL T TlP SPQN IfS 20 TP ANMF Y|z v2[MDNRDORRDPPQYPY| RIT. .
RN2_01_baboon P|ClPlSIN T S LNJIC HH[S|G v OIVEL THICNIL T TP S . RRIfS TOTTAN[KY Y| VASNNSDPVRDPPQYPY| RV ...
RN2 Macaque v. MPIClPISIN TS LNJIC HHIS|G V QIVIP|L THICIN|L T TIPS . RRI ToT TAN|KY Y[1 vAJSNINSDPVRDPPQYP VY] RY[I[. ..
RN2_Vervet v MP(Clp(SINT S LNRIC HH|S|G VQIVIPIL IHICINIL T TIPS . QN T TQTTANKF Y|T VAINNSDPVRDPPQYPV| RV ...
RN2_Owl monkey VN[V[SGN T|N I|T/ClP[RINA S LNRIC HIEISR VQVBL TY|CN[LTG. B . BT T SSTQAN DNRDQ . RDPPQYP VL T
RN2_Baboon 5 MP|C|PIS|N T S LNRIC HH LIBCNLT TIPS . RRIS TOTTAN NINSDPVRDPPQYP VY RYT). ...
RN3_Human TIRICIP[HINR T LNJC HRISIR F RIVP|L LiHIC|DIL I NP GAONI|S ADRPGR DINRDE . RDSPRYPV| ey 1 P
RN3_! A I[RICIPIRINR T L HJIC HRISIR Y RIVIP|L LIHICIDIL TN[P GAQN T ADRPGREF ElsRDP . RDSPRYPV| T ..
RN3_( IT(ClpISINR S RNRIC HIHISIG V QIVIPIF TIY|CIN|L T TIP SPON T, ANTTGRE| DINRDP . RDSPQYPYV| Tl ...
RN3 ! 1/P(CIVIHINR T L ORIC HlH[S|s VQIVIP|L LIQIC[E[H I NRGAQNV| ADROG QS| E[NRDP . RDPPQYPV| RIT. ...
RN3 01 baboon IIRICIP[RINR T L fYC B{R/S|S Y RIVIe|L LiH|CID|L TNP GAQN I ADRPGRIF E|SRDP . RDSPRYPV| TIjIf. .
RN6_Human /BID[L{LIS TVICKIR . . RHBIC Hols|S KPVINMTIDICRILTS|. G . . KY| SARAQY[K DIPPQK . SDP . PYKL| ST, ...
RN6_Chi DlLiL{s TIVICKMNR . . REFIC HOlS|S KPVNM TDICRILT S| G . . KY] 5AAAQY[K DlPPOK . SDP . P YKL sIfi. ..
RN6_Gorilla lLiL{s TIVICKINIR . . REC Hiols|s K B[viNM T|DICIR 5ARAQY[K DPPOK. SDP . PYKL| st . ..
RN6_ DlLL(s T|vic/KhH . . REC Hiols|s K B[viNjM T|DICIR SARAQY[K DlP PQK . SDP . RYKL| SIV. ...
RN6_Gibbon DILILIS T|VICKINR . . WHEC Hiols|s K P[viNM TDIC|R SAAAQRIK DlPPQK . SDP . PYKL| SIN. . . .
RN6_01_baboon DILIL(s I|T/c/KINR . . QH[YC Hlols|s K BV T|DICIR] STAAQY| DPPOK . SDP . PYKL| SIV. ...
RN6_Macaque /ElLiLls 1/T/clKINR . . @ BYC Hiols|s K B[viNM TDC|R SARAQY[K DPPQK . SDP . PYKL| STV ...
RN6_Vervet AAVEDILILIS TITICKINR - . Q HEIC HIQIS|S K P[VNM TIDIC|R SAAGLY[K| DIPPQK . SDP . PYKL| ST, -
RN7_Human TigloTPlK T/alC|KN(G . . DKYC HiOlS|HGAVISIL TMC|KIL T S|. G . . KH[PNC RIMKEKRON[K] KPPOK.KDSQQFHL| RVIL. . ..
_Chi ITi>olT||K TAICIKING . . DKIIC HOlS|HGP[VS|L TMCIKIL TS|. G . . KY[PNC REJKEKRQN|K| [PPQK.KDSQQFHL| RV . ..
RN7_Orangutan  AA[T[EOTPKKACKNG . - EKYC HOIS|HGP|VIS|L TMC[KLTS|. G . . K¥[PNCRIMKEKRQN[E] PPOK.NDSQKFHLY] RYL. ...
RN7_Gibbon ATITROTPK TAICKNG . . DKJC HOISRGPVISILTMCIEILTS|. G . . K ¥[e NCRIKEKRON[K] PPQK.KDSQQFHL RVL|. .
RN7_Vervet ATTEOTISINRAICIKNG . . DKNC HQ[s|HGPV|S|L TMCIOIL T S|. G . . KY[PNCRIKEKRQNK PPOK.KDSQQF HLVEMHLDRV[L. . . .
RN7_O1 baboon  AT|T(SOT|S|NKACKN(G . . DKIIC HIOIS|HGE|V|S|L TMC|QILT S|. G . . KY|P N CRKEKRQN[K PPOK.EDSQQFHLVERNHLDRVIL|. -
RNS_Human a1forTPin Tl . . CKEIC Hols|HGPMS|L TMGIEILTS|. G . . KY[P NCRIKEKHLNT| DlPPQQ.GDP . GYPL KV[V. . ..
RN8_Orangutan  AT/T[SOTPN I/AICK|S . . RKRIC HOS|HGPMS|L TMC[ELTS . G. . KY[PNFRMKEKHLN DPPQQ . GDP . GYPLVEHLDKVV]. . . .
RN8_Gibbon AT(T[oITPIN TAICKIN[S . . HKRIC HOS|H G P[ViS|L TMC[E| DFPQQ.GDP.GYPL| KN . ..
RN8 Vervet AT|TfloITPIN TAICKING . . HKIC Hols|s G MS|L TMIClE| ol
RN1_Human QNVIIFIOEK VITICIKING . . QGJIC YIK[SIN S SMHIT TDICR RTSPKE|R B
RN1 Gorilla QNVEIFIOEK VITICKING . . QGRIC YIKISIN S SpMH|T TIDICIR| RTSPKE[R £
RN1 QNWVIEFIOEK VITICKING - . QGRIC YIKISIN'S SiMHIT TIDIC|R RTSPKER E
RN1 Orangutan  QNWV[SIFIOEK VITIC[KING . . QGRIC VKIS S SMH|T TDIC|R] RTSPKEF B
RN1_Gibbon ONVIEIFIOEK VITICIKIN(G - - QARIC YIKISIN'S SMH|T TIDIC|R RTSPKER E|
RN1 Macaque ONVEIFIOEK VITICKING - . Q TRIC FIKISIK S SMH|T T|DICIR| RTSPKE|R E|
RNL Ol baboon  QN[VIEIFIOEKVITICKING . . QTRICFKISIK'S SMH|T TIDC|R RTSPKE[R E|
RNL Vervet oNVIFIEK VITICKN|G . . 0 TRJC FiK|s|K S S{MH|T TDICIR| RTSPKERR E|
RN4_Human R s|1[&s[T|TN 1 /olclK c K[V T|DIC|R| RATASTR E|
RN4_Chi Rs|1{8s{T{Tiy jolclkh c KV TDICRIDTG|. RAMAS TR B
RN4_Orangutan R S|I[els|1T|N 1|0 C[K B KV TDC|R s RAMAS TR E|
RN4 Ol baboon  RS|I[ds|1T|N I[Qc|K c KV T|D|C|R s. RAMAS T|g| E|
RN4_Macaque RS|T[@S/TITIN T/olciKhy c KV TDICRDTG. S . SKAP NCRMRAMAS TR B
RN4_Vervet R s|1[&s(TITN I olclkhy c KVTDICIRDTG. S . SKAP NCRIJRAMAS TIR] B
RN5_Human kaT[8ENkN Gl 1 FloV T|TIC|K[LHG|. G . SEW[P P COMRATAGFR B
_Chi K| RENKN GNe[H|. L Qv T|TCK|[LHG|. G. SPWP P COMRATAGE]S B
RN5_Gorilla KA(T[ENKN GNfP[H|. L Qv T|T(C[K[LHG|. G . SPWPP COMRATAGER E
RN5 Ol baboon  NA[Llda] el 1 Qv TiTiKLHEG . 6. sPRIPP CRMRATRGS[E lc|
90 100 1 125 130 135 140 145 15
3 1 2 3

32

33

34

35

36

Figure S2. Multiple sequence alignment of bovine and Hominidae RNases 1-8. The primary structure
numbering for bovine RNase A (RNA_Bovine) and the consensus sequence numbering are shown above
and below the alignment, respectively. The a-helical and B-strands are identified above the alignment.

Cysteine disulphide linkages are identified in green below the consensus sequence numbering.
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Figure S3. Representative 'N-CPMG relaxation dispersion curves for the different RNases.

Relaxation dispersion curves of select residues from the four RNases that display conformational

exchange in the apo state. As RN5_Human does not display any such behavior, no curves are shown for

this enzyme. Squares and circles respectively correspond to data recorded at 800 MHz and at 600 MHz

(RNA_Bovine) or 500 MHz (RN2, RN3 and RN4_Human). Data were dual-fitted to the full Carver-

Richards relaxation dispersion equation. Residues displaying (un)correlated dynamical changes were

determined as described in the Methods section of the manuscript.



