SUPPORTING INFORMATION

Supplemental Figures
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Supplemental Figure S1. ®/W angle RMSD versus normalized Ca RMSD for alpha helical peptides,
Related to Figure 2. A. @ (red) and W (blue) angle RMSD plotted against the Ca RMSD per residue for each
alpha helical membrane peptide (AH MP) in our benchmark set. B. ® (red) and W (blue) angle RMSD plotted
against the Ca RMSD per residue for each alpha helical soluble (AH SL) peptide in our benchmark set. ®©/W
RMSD and Ca RMSD was calculated pairwise for all 5 AF2 models compared to each model in the NMR
ensemble. The minimum RMSD among pairwise comparisons was plotted.
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Supplemental Figure S2. ®/W angle RMSD versus normalized Ca RMSD for mixed secondary structure
peptides, Related to Figure 3. A. ® (red) and ¥ (blue) angle RMSD plotted against the Ca RMSD per residue
for each mixed secondary structure membrane peptide (MIX MP) in our benchmark set. B. © (red) and W (blue)
angle RMSD plotted against the Ca RMSD per residue for each mixed secondary structure soluble (MIX SL)
peptide in our benchmark set. ®/W RMSD and Ca RMSD was calculated pairwise for all 5 AF2 models compared
to each model in the NMR ensemble. The minimum RMSD among pairwise comparisons was plotted.
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Supplemental Figure S3. ®/W angle RMSD versus normalized Ca RMSD for B-hairpin and disulfide rich
peptides, Related to Figure 4. A. ® (red) and W (blue) angle RMSD plotted against the Ca RMSD per residue
for each B-hairpin peptide (BHPIN) in our benchmark set. B. @ (red) and W (blue) angle RMSD plotted against
the Ca RMSD per residue for each disulfide rich peptide (DSRP) in our benchmark set. ®/W RMSD and Ca
RMSD was calculated pairwise for all 5 AF2 models compared to each model in the NMR ensemble. The
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AF2vs. Xray NMR vs. Xray NMR vs. AF2
Supplemental Figure S4. X-ray models versus AlphaFold2 compared to NMR models versus AlphaFold2,
Related to Star Methods. There was not a statistically significant difference between AF2’s ability to predict
NMR vs. Xray crystal structures. Surprisingly, NMR/X-ray RMSD comparisons failed to demonstrate lower RMSD
than AF2 vs. either method, demonstrating the draw backs of both experimental and computational techniques.
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Supplemental Figure S5. Number of lowest RMSD model pairs by pLDDT ranking, Related to Star
Methods. AF2 ranks structures by backbone pLDDT. We enumerated the number of rank 1, rank 2 etc. by
pLDDT AF2 models for each lowest RMSD NMR model/AF2 model pairwise comparison in our benchmark set.
This bar graph showed rank 1-3 models are more likely to predict NMR models than rank 4 and 5 AF2 models.
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Supplementary Figure S6. AlphaFold2 predicted short peptides with higher accuracy than long peptides,
Related to Figure 5. A. Scatter plot of Ca RMSD versus peptide length demonstrates a positive trend, which
increasing Ca RMSD for longer peptides. Point color coded by peptide type with DSRPs in red, BHPINs in
orange, AH MP in blue, AH SL in green, MIX MP in yellow, and MIX SL in purple. Note, DSRPs showed the
least correlation and make up most long length peptides. These peptides also have more contacts and thus AF2
was better at folding them because MSAs provided structural information, unlike for the more unstructured
peptide classed considered in this study. B. The same scatter plot with the y axis adjusted from 1.0 to 3.0 A for
clear viewing of low Ca RMSD range.



Supplemental Tables

Supplemental Table 2, in relation to Figure 4: List of all the DSRP disulfide connectivity patterns as
identified in experimental structures versus AF2-predicted structures, along with information on
whether the particular peptide was identified as an RMSD ouitlier.

NMR disulfide AF2 disulfide
bond pattern bond pattern RMSD
outliers?
1EWS
3 29 3 28
5 12 5 19 n
9 28 9 29
1G26
4 16 4 26
10 26 10 16 "
1M1
2 18 3 12 .
3 12 - -
1KOP
2 28 7 28
7 25 i ] "
1MA4E
2 18 2 18
5 17 5 8 .
6 14 6 14
8 9 9 17
1MA4F
7 23 7 23
10 22 10 12
11 19 11 19 Y
13 14 13 22
1IN5G
4 30 4 27
27 9 30 Y
1Sew
2 19 2 19
5 18 5 8
6 15 6 15 "
8 9 9 18




1TYK

2 17 2 16
9 23 9 9
16 30 17 30
2B5B
4 30 4 29
8 29 8 24
12 24 12 30
2BBG
5 35 5 18
11 26 11 28
18 28 19 39
19 39 - -
2DDL
3 23 3 23
8 28 8 28
12 30 12 30
18 33 - -
2L1)
1 16 1 16
8 15 8 22
24 31 15 33
24 31
2MIX
4 20 4 21
5 21 7 16
7 16 - -
2MM5
1 16 1 16
8 15 8 21
15 29
2MSF
4 12 4 21
7 28 7 26
11 21 11 28
16 26 - -
3BBG
5 35 5 11
11 26 18 26




18 28 19 39
19 39
6NUG
1 13 1 13
7 23 7 23
14 24 - -
6NWS8
2 23 12 23
5 18
12 25
7ELY
2 25
12 26 12 28
14 20
7L7A
2 9 - -
3 11 - -




Supplemental Table 3, in relation to Star Methods: The PDB IDs, range of the structured regions,
length and sequence information, and the description of the peptides used for the comparison of NMR
and X-ray structures that have identical ordered regions.
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