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Table S1: Amino acid identities between randomly chosen sequences in two families based on
pairwise alignments. Values are shown as a percentage; those above the diagonal are based
on the shorter sequence compared, while those below the diagonal are based on the longer
sequence compared.

Figure S1: Color map representation of Table S1.
Figure S2: Detailed phylogenetic tree of the 16 ACP families.

Figure S3: Individual residue fluctuations of the five slowest vibrational normal modes for
Protein Data Bank (PDB) ACP1 structures 1T8K, 1X30, 2EHS, 2EHT, 2QNW, ACP5 structure
2AF8, and ACP17 structure 1HQB. Fluctuation scale normalized to largest residue fluctuation
within each structure. Residues corresponding with a-helices are highlighted.

Figure S4: Slowest mode visualizations of individual tertiary structures. S4A and S4B: 1T8K
head-on and side view; S4C and S4D: 1X30 head-on and side view; S4E: 2EHS head-on; S4F
and S4G: 2EHT head-on and side view; S4H and S4l: 2QNW head-on and side view; S4J and
S4K: 2AF8 head-on and side view; S4L and S4M: 1HQB head-on and side view. Red through
gray/blue: high through low degrees of fluctuation.

Figure S5: Overlap charts between the 20 slowest vibrational normal modes of two structures, 0
being no overlap and 1 complete overlap. Shown for two conformers (2EHS and 2EHT) of a
single structure in ACP1, two bacterial structures (1T8K and 1X30) in ACP1, a bacterial (1T8K)
and a eukaryotic (2QNW) structure in ACP1, an ACP1 (1T8K) and ACP5 (2AF8), an ACP1
(1T8K) and ACP17 (1HQB), and an ACP5 (2AF8) and ACP17 (1HQB).

Figure S6: Comparative residue fluctuations of the three most overlapped vibrational normal
modes between compared cases (see Figure S5). Fluctuation scale normalized to largest
residue fluctuation between the two compared structures. See table for corresponding modes in
each comparison and color key:

Comparison 1% most overlapped 2"" most overlapped 3" most overlapped

modes modes modes
Two conformers 6 (red) and 2 (green) and 7 (blue) and

6 (red lined) 1 (green lined) 5 (blue lined)
Two Bacterial 1 (red) and 2 (green) and 2 (green) and

4 (red lined) 3 (green lined) 1 (green dotted)
Bacterial and 1 (red) and 1 (red) and 6 (green) and
Eukaryotic 1 (red lined) 3 (red dotted) 5 (green lined)
ACP1 and ACP5 1 (red) and 2 (green) and 2 (green) and

1 (red lined) 4 (green lined) 3 (green dotted)
ACP1 and ACP17 4 (red) and 1 (green) and 2 (blue) and

2 (green lined) 1 (green lined) 3 (blue lined)
ACP5 and ACP17 1 (red) and 2 (green) and 2 (green) and

1 (green lined) 5 (green lined) 9 (green dotted)

Figure S7: Tertiary structure models for ACP15 and 16 predicted by threading.




Table S1. Percentage of identical residues at aligned positions between two sequences present in different ACP families®

1 2 3 4 5 6 7 8 9 10 11 12 13 15 16 17

1 100 182 206 250 138 150 186 217 241 192 217 210 145 175 100 20.0
2 125 100 146 236 218 164 255 218 185 182 127 146 146 255 182 273
3 175 11.8 100 235 265 265 250 221 204 279 217 290 210 191 235 191
4 244 159 195 100 207 183 186 145 130 192 267 258 129 159 256 173
5 116 126 190 179 100 274 229 261 222 274 250 242 323 221 155 161
6 143 107 214 179 242 100 243 217 259 356 300 307 274 155 214 210
7 163 200 243 159 168 20.2 100 203 222 329 267 226 274 200 229 314
8 188 174 217 122 190 179 20.0 100 16,7 232 250 242 242 130 261 1838
9 163 182 16.2 85 126 16,7 171 13.0 100 241 241 185 167 241 222 259
10 1v5 137 260 171 211 310 315 219 178 100 233 226 307 206 247 247
11 163 117 191 195 158 214 229 217 217 19.2 100 200 150 250 200 183
12 163 129 265 195 158 226 200 217 161 192 194 100 194 161 226 258
13 113 129 191 98 211 202 243 217 145 260 145 194 100 145 226 226
15 141 141 131 131 212 131 141 91 131 152 152 101 9.1 100 217 222
16 83 103 165 217 155 186 165 186 124 186 124 144 144 212 100 22.2
17 198 185 161 171 137 202 272 161 173 222 136 198 173 182 186 100

% Percentages above the 100% diagonal are based on the number of residues of the shorter chain being compared, while those below the
100% diagonal are based on the number of residues of the longer chain being compared.



Figure S1. Identical residues at aligned positions between two sequences present in different
ACP families®

Color Map Representation of Table 51
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& Percentages above the 100% diagonal are based on the number of residues of the shorter
chain being compared, while those below the 100% diagonal are based on the number of
residues of the longer chain being compared.



Figure S2: Detailed phylogenetic tree of ACP families.
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Figure S3: Individual residue fluctuations

Residue Fluctuations: 1T8K
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Resdiue Fluctuations: 2EHS
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Residue Fluctuations: 2QNW
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Figure S4: Slowest mode visualizations

A: 1T8K head-on B: 1T8K side view

C: 1X30 head-on D: 1X30 side view




H: 2QNW head-on

I: 2QNW side view
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J: 2AF8 head-on

K: 2AF8 side view
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M: 1HQB side view




Figure S5: Normal mode overlap charts
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Figure S6: Residue fluctuation comparisons
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Residue Fluctuations of ACP1 and ACP17
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Figure S7: Tertiary structure models for ACP15 and 16 predicted by threading
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