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Table I
2ptcE 119hA 1bz0AB 101m 1gpaA 1g5yB 1kzkA
All All All All All All
memb | Repr memb | Repr All memb | Repr memb | Repr | memb Repr memb Repr memb Repr
30E 30E | 57A 57A 98 | 14A 14 24 | 163A 90A | 307B | 307B | 85A 23A
46E 46E | 67A 67A 99 | 15B 42 26 | 166A 163A | 353B | 309B | 87A 28A
138E | 53E | 261A | 73A 103 | 42A 69 42 | 182A 166A | 420B | 324B 32A
141E | 138E | 265A | 122A 131 | 65A 71 69 | 273A 179A | 424B | 330B 50A
189E | 141E | 268A | 253A 141 | 65B 89 71 | 277A 180A | 426B | 352B 85A
194E | 189E | 293A | 268A 145 | 66A 104 72 | 608A 184A 421B 87A
212E | 194E | 301A | 293A 68B 107 89 185A 426B
213E | 212E | 312A | 296A 70B 131 | 104 194A 431B
227A | 213E 301A 71B 138 196A 438B
228A | 227E 302A 85B 250A 443B
228E 312A 98A 269A
101A 271A
106A 273A
110B 277A
128A 568A
608A

Table I List of predicted interconnectivity determinants (ICD) and conserved interconnectivity determinants (CICD) for each

protein family in our study.

Table II
2ptc 119h 101m 1gpa
CICDs | CONSERVED | CICDs | CONSERVED | CICDs | CONSERVED | CICDs | CONSERVED
GIn30 GLY19 Leus7 VETT Trpid VALY Phel63 |  a asa
Leu46 cYS22 Lys67 ASN2 Lys42 LEU2 Phe166 THR70
lle138 SER32 Phe261 GLY3 Leu69 GLU6 Trp182 TYR84
Trp141 cYS42 Trp265 THR4 Ala71 TRP7 Glu273 SERS6
Asp189 GLY43 Tyr268 GLU5 Leu89 VAL10 Arg277 GLUSS
Asp194 LEU46 Phe293 GLY6 Leu104 LEU11 Lys608 TYR90
lle212 TRP51 Tyr301 PHE9 lle107 TRP14 GLY92
Val213 | a5 GIn312 | 1vRyg Met131 | ysi LEU95
Val227 | sERss PRO12 VAL17 ASN97
Tyr228 | aLass ASN15 GLU18 GLU126
ALAS56 GLY18 ASP20 ASP128
HIS57 PRO23 HIS24 ALA129
CYsss PRO27 GLY25 LEU131




VAL65 LEU32 GLY132
LEU67 ASN133
GLY69 GLY134
HIS91 LEU31

LEU40 LEU136

ASP102 ALA42 THR39 GLY137

MET104 ARG138

LEU105 LEU139

VAL118 ALA140

CYS136 ALA141

SER139 cYS142

GLY140 ASP145

TRP141 PRO53 MET55 SER146

GLY142 ASN55 SER58 ALA148

CYS157 THR149

CYS168 GLY156
ILE176 TYR157

MET180 GLY158

cYs182 THR62 LEU69 TYR161
CYS191 GLY164
ASP194 PHE166
SER195 GLN168
GLY196 GLN175
GLY197 GLU177
PRO198 ASP180
VAL199 TRP182
CYS201 LEU183
GLY211 ILE75 LEU89 GLU190
VAL213 LEU77 ALA90 GLY204
SER214 ASN78 VAL206
GLY216 ASP227
CYS220 ARG242
PRO225 MET86 TRP244
GLY90

ILE238 PHE91

THR241 THR94 ILE99
SER98 PRO100
TYR102
PHE103 TYR103
GLY106 LEU104 LEU291
GLY109 ARG292
cYs110 ILE107 LEU293
GLU113 SER108 GLN295
GLY114 ILE111 GLU296
PHE116 HIS119 GLN336
ALA117 PHE123 ASN338




THR118 ALA130 ASP339
GLY120 MET131 THR340
GLY121 ALA134 HIS341
GLU122 LEU135 PRO342
LEU125 GLU348
TRP126 LEU137 LEU353
LEU128 PHE138 ASP355
VAL129 ARG139 ALA364
LEU131 ASP141 THR375
GLU134 ALA143 ASN376
ARG135 TYR146 HIS377
VAL138 THR378
CYS140

GLY153 ALA383
LEU384
GLU385
ARG398
ILE403
ILE406
MET441
ALA153 ALA442
GLY156 LEU444
ASN453
MET163 GLY454
ALA164 VAL455
CYS167 HIS459
PRO171 SER460
GLY174
PHE479
SER176 ASN481
ARG177 THR483
TYR178 ASN484
ILE179 GLY485
PRO180 THR487
GLY182 ARG489
GLN184 ARG490
CYS185 TRP491
SER186 LEU499
CcYs187 LYS538
GLY188 LYS542
ASN200 PHE563
ASP564
PHE203 LYS568
VAL204 —
HIS571
MET207 TYR573 I




PHE208 LYS574
HIS211 ARG575
GLN576
ASN579
PRO600
GLY607
LYS608
GLY224 ALA609
LEU226 ALAG10
VAL230
TYR613
ALAG16
LYS617
ILE619
ILE620
ILE626
ASNG631
ASP633
VAL642
PHEG44
MET253 TYR648
VAL254 VALG50
MET257 ALAGB53
PHE261 PRO658
LEU262 ASP661
CYS264 SER663
TRP265 GLN665
ILE666
TYR268 SER667
ALA269 THR668
VAL271 ALA669
ALA272 GLY670
ILE275 GLU6B72
PHE276 ALA673
SER674
GLY280 GLY675
PHE283 THR676
PRO285 GLY677
ASNG678
MET288 MET679
THR289 LYS680
PRO291 ASN684
PHE293 GLY685
LEUGS7
ALA295 ILE689
LYS296 GLY690




TYR301 THR691
ASN302 ASP693
PRO303 GLY694
ILE305 ALAG95
TYR306 ASN696
ILE307 GLU698
ASN310 GLY704
GLN312 ASN707
ARG314 PHE711
CYS316 GLY712
GLY324 VAL718
ASN326 ASP769
VAL345 ASP776
TYR780
TRP797
PHE811
SER812
SER813
ASP814
ARG815
ILE817
TYR820
ILE824
TRP825
1bz0 1gSy 1kzk
CICDs | CONSERVED CONSERVED CICDs CONSERVED CICDs CONSERVED
(CHAIN A) (CHAIN B)
Pheds VAL1 VAL1 Glu307 | yp 1030 lle85 PRO1
) LEU2 HIS2 Leud53 | cysosg Arg87 PRO9
His103 SER3 LEU3 Leud20 | | Fip7e LEU23
ol ASP6 THR4 Alad24 ALA283 ASP25
Gin131 LYS7 GLU7 Argd26 | ppEssg THR26
45 | 1Rpyg LYS8 ASP296 GLY27
GLY18 VAL11 GLN297 ALA28
TYR24 LEU14 LEU300 GLY49
GLY25 TRP15 TRP305 GLY52
ALA28 LYS17 GLU307 PROSH
LEU29 VAL18 LEU308 GLY86
GLU30 ASN19 LEU309 ARG87
ARG31 VAL20 VAL354 PHE99
PHE33 VAL23 ASP363
PRO37 GLY24 GLU366
THR38 GLY25 ARG371
THR39 GLU26 ALA372




[ s Leuss

GLN39

ASP379

THR41 GLY29 ARG393
TYR42 ARG30 LEU400
PHE43 LEU31 ARG414
LEU32 LEU419

VAL34 LEU422
TYR35 PRO423

GLY51 PRO36 LEU425
SER52 TRP37 ARG426
THR38 GLY443

ASP94 VAL67
LEU68
PHE71
ASN97 SER72

LEU100

LEU101

HIS103

LEU105

LEU106

VAL107

THR108

ALA110

PHE117

PRO119

HIS92

ALA120

CYS93




ALA123
SER124 VAL98
ASP126 ASP99
LYS127 PRO100
PHE128 GLU101
VAL132 ASN102
PHE103
VAL135 LEU105
LEU136 LEU106
GLY107
ASN108
VAL109
LEU110
VAL111
CYS112
VAL113
LEU114
ALA115
PHE118
GLY119

PHE122

PRO124

GLN127

ALA128

ALA129

GLN131

VAL133

VAL134

ALA135

GLY136

VAL137

ALA138

ALA140

LEU141

ALA142

TYR145

Table II Comparison between the CICDs and sequence conserved residues for each protein family. CICD residues, which
are sequence conserved, are shown in bold type characters. Solvent accessible residues are indicated with dark grey shading.



Table IIT

Protein PDB ID | Predicted residues | Clustering
acylphosphatase 1aps 11 --
serine proteinase 2ci2 67 Yes
inhibitor CI-2 80
major cold shock 1mjc 21 Yes
protein 32
67
tenascin 1ten 833 Yes
835
837
871
873
prolactin 1f6f 176 Yes
180

Table III CICD residues corresponding to five examples of non-allosteric proteins. Experimentally verified key residues for
protein folding are shown in bold characters. The predicted CICDs form clusters belonging to the protein folding nuclei.
Experimental data for these proteins was obtained as follows: Imjc (de Bono et al, 2005), 1f6f (Sami et al, 1999), 1ten
(Mirny & Shakhnovich, 1999), 1aps (Vendruscolo et al, 2002), 2¢i2 (Dokholyan et al, 2005).

Figure 1

Figure 1 CICD residues of the T and R state structures of the alpha-beta homodimer of human hemoglobin depicted in the
oxygenated state (R state). The two subunits are colored in blue and green (alpha and beta, respectively). The CICD residues
predicted that overlap in both states (T and R) are shown in red. CICD residues only predicted in R state are depicted in blue.




Figure 2a

Figure 2b

Figure 2(a) Representation of the inactive state of the Nitrogen regulator I protein (NtrC, PDB ID 1dc7). The central residues
in both states are shown in red. The residues predicted only in the inactive state are depicted in blue. (b) Mapping of the
central residues onto the active state of the NtrC (PDB ID 1dc8). The central residues in both states are shown in red. The
residues predicted only in the inactive state are depicted in blue.

Figure 3

2ptcE

1hj8a IVGGYECKAY SQPHQVSLN. SGYHFCGGSL VNENWVVSAA HCYKSRVEVR
1h4wA IVGGYTCEEN SLPYQVSLN. SGSHFCGGSL ISEQWVVSAA HCYKTRIQVR
lmctA IVGGYTCAAN SIPYQVSLN. SGSHFCGGSL INSQWVVSAA HCYKSRIQVR
ltawh IVGGYTCGAN TVPYQVSLN. SGYHFCGGSL INSQWVVSAA HCYKSGIQVR
ltpak IVGGYTCGAN TVPYQVSLN. SGYHFCGGSL INSQWVVSAA HCYKSGIQVR
2ptcE IVGGYTCGAN TVPYQVSLN. SGYHFCGGSL INSQWVVSAA HCYKSGIQVR
ltrnA IVGGYNCEEN SVPYQVSLN. SGYHFCGGSL INEQWVVSAG HCYKSRIQVR
3tgiE IVGGYTCQEN SVPYQVSLN. SGYHFCGGSL INDQWVVSAA HCYKSRIQVR
1hj8a LGEHNIKVTE GSEQFISSSR VIRHPNYSSY NIDNDIMLIK LSKPATLNTY
1h4wA LGEHNIKVLE GNEQFINAVK IIRHPKYNRD TLDNDIMLIK LSSPAVINAR
lmctA LGEHNIDVLE GNEQFINAAK IITHPNFNGN TLDNDIMLIK LSSPATLNSR
ltawA LGEDNINVVE GNEQFISASK SIVHPSYNSN TLNNDIMLIK LKSAASLNSR
ltpakE LGEDNINVVE GNEQFISASK SIVHPSYNSN TLNNDIMLIK LKSAASLNSR
2ptcE LGEDNINVVE GNEQFISASK SIVHPSYNSN TLNNDIMLIK LKSAASLNSR
ltrnA LGEHNIEVLE GNEQFINAAK IIRHPQYDRK TLNNDIMLIK LSSRAVINAR
3tgiE LGEHNINVLE GNEQFVNAAK IIKHPNFDRK TLNNDIMLIK LSSPVKLNAR
1hj8a V..QPVALPT SCAPAGTMCT VSGWGNTMSS .TADSNKLQC LNIPILSYSD
1h4wA V..STISLPT APPAAGTECL ISGWGNTLSF GADYPDELKC LDAPVLTQAE
lmctA V..ATVSLPR SCAAAGTECL ISGWGNTKSS GSSYPSLLQC LKAPVLSNSS
ltawh V..ASISLPT SCASAGTQCL ISGWGNTKSS GTSYPDVLKC LKAPILSTSS
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Figure 3 Structural alignments of the seven studied families.
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Figure 4

Percentage of overlapping CICD residues
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Figure 4 Percentage of overlapping CICD residues for different residue contact cutoff values (4, 4.5, 5, 5.5, 6). We considered overlapping
CICD residues as those positions predicted in at least three cutoffs. Notice that the highest percentage of overlapping corresponds to 5 A.



Figure 5

Average residue centrality distribution
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Figure 5 Averaged residue centrality distributions for each family representative protein and its corresponding
randomly rewired network. The network clustering coefficient and characteristic path length are indicated in

each case.




Figure 6

2ptc family Z-score distribution
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1g5y family Z-score distribution
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Figure 6 Residue centrality z-score distributions for all the members of the seven studied families. In each case,
the distribution of each family member is depicted in a different color. The CICD residues are indicated.



