Accurate de novo design of membrane-traversing macrocycles

Supplemental data file 1: Structure prediction plots for all designs.
Related to Figures 1 and 3.



Figure D1.1: Structure-energy landscapes and hydrogen-bonding patterns for designed
and selected 6-amino acid macrocycles: Left panels show the torsion bin cluster and
predicted conformational landscape for each design. * denotes N-methylated amino acids.
Orange points denote an independently predicted structure with no cis-peptide bonds. Grey
points represent predicted structures with at least one cis-peptide bond. Blue dots represent the
local minimization of the designed macrocycle structure. For hydrogen bonding graphs, the
orange boxes highlight the designed intramolecular hydrogen bonds. Amino acids without a
backbone hydrogen bond donor (proline, D-proline, N-methylated amino acids) are marked by
darker grey columns. Related to Figure 1.
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Figure D1.2: Structure-energy landscapes and hydrogen-bonding patterns for designed
and selected 7-amino acid macrocycles: Left panels show the torsion bin cluster and
predicted conformational landscape for each design. * denotes N-methylated amino acids.
Orange points denote an independently predicted structure with no cis-peptide bonds. Grey
points represent predicted structures with at least one cis-peptide bond. Blue dots represent the
local minimization of the designed macrocycle structure. For hydrogen bonding graphs, the
orange boxes highlight the designed intramolecular hydrogen bonds. Amino acids without a
backbone hydrogen bond donor (proline, D-proline, N-methylated amino acids) are marked by
darker grey columns. Related to Figure 1.
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Figure D1.3: Structure-energy landscapes and hydrogen-bonding patterns for designed
and selected 8-amino acid macrocycles: Left panels show the torsion bin cluster and
predicted conformational landscape for each design. * denotes N-methylated amino acids.
Orange points denote an independently predicted structure with no cis-peptide bonds. Grey
points represent predicted structures with at least one cis-peptide bond. Blue dots represent the
local minimization of the designed macrocycle structure. For hydrogen bonding graphs, the
orange boxes highlight the designed intramolecular hydrogen bonds. Amino acids without a
backbone hydrogen bond donor (proline, D-proline, N-methylated amino acids) are marked by
darker grey columns. Related to Figure 1.
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Figure D1.3 (cont.): Structure-energy landscapes and hydrogen-bonding patterns for
designed and selected 8-amino acid macrocycles (full figure legend described earlier).
Related to Figure 1.
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Figure D1.3 (cont.): Structure-energy landscapes and hydrogen-bonding patterns for
designed and selected 8-amino acid macrocycles. (full figure legend described earlier).
Related to Figure 1.
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Figure D1.3 (cont.): Structure-energy landscapes and hydrogen-bonding patterns for
designed and selected 8-amino acid macrocycles. (full figure legend described earlier).
Related to Figure 1.

D8.31: DALA DPRO *DLEU DVAL DALA DPRO *DLEU DVAL

Energy (kcal/mol)

Energy (kcal/mol)

®ar

Bins: [A*AABB*XAY]

3

1 2
RMSD to Design

H-bond donor
* \ a P

<

a p

- HEEENN
- HE ' .
.

S-

2%

g

(i | B | |
®

°

:-HEE HEEE
o

i~ HE Bl
T

g | B | |
-l .

D8.33: DPHE DILE PRO DPRO DILE DVAL PRO *DPHE

s: [AABY*AABY]

1 2
RMSD to Design

H-bond donor
P P i v

£ “f
2

[

g [ [ ] [ [ |
b

2

o

I

Energy (kcal/mol)

D8.32: DPRO DPRO *LEU DLEU DPRO PRO *DLEU DLEU

Bins: [*ABBB*XBBY]
'

1 2
RMSD to Design

H-bond donor
*L [ P *

|- P
g || L]
HEE EEE

H-bond acceptor




Figure D1.4: Structure-energy landscapes and hydrogen-bonding patterns for designed
and selected 9-amino acid macrocycles: Left panels show the torsion bin cluster and
predicted conformational landscape for each design. * denotes N-methylated amino acids.
Orange points denote an independently predicted structure with no cis-peptide bonds. Grey
points represent predicted structures with at least one cis-peptide bond. Blue dots represent the
local minimization of the designed macrocycle structure. For hydrogen bonding graphs, the
orange boxes highlight the designed intramolecular hydrogen bonds. Amino acids without a
backbone hydrogen bond donor (proline, D-proline, N-methylated amino acids) are marked by
darker grey columns. Related to Figure 3.
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Figure D1.4 (cont.): Structure-energy landscapes and hydrogen-bonding patterns for
designed and selected 9-amino acid macrocycles. (full figure legend described earlier).
Related to Figure 3.
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Figure D1.4 (cont.): Structure-energy landscapes and hydrogen-bonding patterns for
designed and selected 9-amino acid macrocycles. (full figure legend described earlier).

Related to Figure 3.
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Figure 1.4 (cont.): Structure-energy landscapes and hydrogen-bonding patterns for
designed and selected 9-amino acid macrocycles. (full figure legend described earlier).

Related to Figure 3.
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Figure 1.4 (cont.): Structure-energy landscapes and hydrogen-bonding patterns for
designed and selected 9-amino acid macrocycles. (full figure legend described earlier).

Related to Figure 3.
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Figure D1.5: Structure-energy landscapes and hydrogen-bonding patterns for designed
and selected 10-amino acid macrocycles: Left panels show the torsion bin cluster and
predicted conformational landscape for each design. * denotes N-methylated amino acids.
Orange points denote an independently predicted structure with no cis-peptide bonds. Grey
points represent predicted structures with at least one cis-peptide bond. Blue dots represent the
local minimization of the designed macrocycle structure. For hydrogen bonding graphs, the
orange boxes highlight the designed intramolecular hydrogen bonds. Amino acids without a
backbone hydrogen bond donor (proline, D-proline, N-methylated amino acids) are marked by
darker grey columns. Related to Figure 3.
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Figure D1.5 (cont.): Structure-energy landscapes and hydrogen-bonding patterns for
designed and selected 10-amino acid macrocycles. (full figure legend described earlier).
Related to Figure 3.
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Figure D1.5 (cont.): Structure-energy landscapes and hydrogen-bonding patterns for
designed and selected 10-amino acid macrocycles. (full figure legend described earlier).

Related to Figure 3.
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Figure D1.5 (cont.): Structure-energy landscapes and hydrogen-bonding patterns for
designed and selected 10-amino acid macrocycles. (full figure legend described earlier).
Related to Figure 3.
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Figure D1.5 (cont.): Structure-energy landscapes and hydrogen-bonding patterns for
designed and selected 10-amino acid macrocycles. (full figure legend described earlier).
Related to Figure 3.
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Figure D1.5 (cont.): Structure-energy landscapes and hydrogen-bonding patterns for
designed and selected 10-amino acid macrocycles. (full figure legend described earlier).
Related to Figure 3.
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Figure 1.6: Structure-energy landscapes and hydrogen-bonding patterns for designed
and selected 11-amino acid macrocycles: Left panels show the torsion bin cluster and
predicted conformational landscape for each design. * denotes N-methylated amino acids.
Orange points denote an independently predicted structure with no cis-peptide bonds. Grey
points represent predicted structures with at least one cis-peptide bond. Blue dots represent the
local minimization of the designed macrocycle structure. For hydrogen bonding graphs, the
orange boxes highlight the designed intramolecular hydrogen bonds. Amino acids without a
backbone hydrogen bond donor (proline, D-proline, N-methylated amino acids) are marked by
darker grey columns. Related to Figure 3.
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Figure D1.6 (cont.): Structure-energy landscapes and hydrogen-bonding patterns for
designed and selected 11-amino acid macrocycles. (full figure legend described earlier).
Related to Figure 3.
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Figure 1.6 (cont.): Structure-energy landscapes and hydrogen-bonding patterns for
designed and selected 11-amino acid macrocycles. (full figure legend described earlier).
Related to Figure 3.
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Figure S1.7: Structure-energy landscapes and hydrogen-bonding patterns for designed
and selected 12-amino acid macrocycles: Left panels show the torsion bin cluster and
predicted conformational landscape for each design. * denotes N-methylated amino acids.
Orange points denote an independently predicted structure with no cis-peptide bonds. Grey
points represent predicted structures with at least one cis-peptide bond. Blue dots represent the
local minimization of the designed macrocycle structure. For hydrogen bonding graphs, the
orange boxes highlight the designed intramolecular hydrogen bonds. Amino acids without a
backbone hydrogen bond donor (proline, D-proline, N-methylated amino acids) are marked by
darker grey columns. Related to Figure 3.

D12.1: PRO ILE DPRO DILE PRO ALA ALA LEU VAL LEU DLEU DPRO D12.2: ILE DPRO DPHE DALA LEU DVAL DLEU DPRO *DALA LEU *DLEU DPRO
) H-bond donor H-bond donor
20 Bins: [AAAAAAYYABXY] . Pl pi PAALVLIPp 20 Bins: [AABXABA*AY*BBY] I pfalLv Il p*alL*op
ol . [ | z e - HE .
10 -H . | o - HE N
= .ol W EE [ | = R | HEEE EE
s ;-H H OH . = 3 Fo W N .
£ o Sl W W W = £ | N BN
g <l H B O 8 m N N
-1 -<«H"H n L[ | >.-10 - & [ T [ [T
s e = §a W HE BN
2.2 >H H N ] 2-20 f ¥ | HE Bl
v -H H B [ | - = | HE BN
30 I8 -EEE . o 30 -l .
-l | a N Em
0 1 2 3 4 5 1 2 3 4 5
RMSD to Design RMSD to Design
D12.3: DPRO *VAL ILE DPRO LEU DPHE LEU DPRO PRO DALA *DLEU ILE D12.4: PRO *DALA PRO PHE DLEU PHE PRO DPRO VAL DILE *LEU LEU
H-bond donor H-bond donor
20 Bins: [*ABXBXBYAY*YBY] p* 1 pL fLpPa+.l 20 [*ABB*YBBXBBXAY] N P*aP F | F P pV i*L
2| [ | . | [ |
_ 10 7 =- _ v =
S 5 s
S o = 2 g =
T T S u
< u £-10 ]
Z-10 u < ° [ |
g — g 5 ]
&-20 = & I =-
_30 | * |
_EE w0 ]
0 1 2 3 5 0 1 2 3 4 5
RMSD to Design RMSD to Design
D12.5: VAL PRO *DLEU DILE PRO VAL ALA PRO *DVAL DLEU PRO *DALA D12.6: DPRO *PHE ILE DPRO LEU DLEU LEU DPRO PRO DALA *DALA ILE
_ H-bond donor . H-bond donor
20 VP * i PV AP I P* 20 _Bi [*A)(BXBYAX*YBY] p*fFl p L I LpPa-*l
> . ; | | HE .
. < HE O H | EN 0 EN BN N
= T HE = - | HE
s 5- o W El 5e H EEE N
£ Ga | £ . | N N
g0 g> | I 8- ] HE N
Z o< | | < v~ [ | N [ ]
520 8% u 5-20 82 - | u
g iz u & . Ie u HE B
- - ] . - H N EE N
o u e [ | HE B
o = | v _EEE N N
1 2 3 5 1 2 3 5
RMSD to Design RMSD to Design
D12.7: DPHE DPRO *PHE DILE *DALA DILE DPRO PRO DVAL LEU *DLEU DILE D12.8: PHE ALA DPRO PRO LEU DVAL PRO LEU ALA ILE DPRO DLEU
. H-bond donor . H-bond donor
2 fpFifaipPovL i 20 AAABXXABYABY] FApPLVPLAIGP.I
| | | w || ||
10 . | 10 < | |
= Y B = = L 2 = =
S S - S Sa
£ S mm = £ g HE B
S 0 8- H S 10 3> H E n
< ge HE W < s o m.
§-20 g | | 520 3z | [
R HomE W i i< ] |
a0 ML S N . - | ]
e [ B | o [ | [ |
w0 S EE a0 - ] ]
0 1 2 3 4 5 1 2 3 4 5
RMSD to Design RMSD to Design
D12.9: DILE DPRO PRO DVAL PRO DPRO DALA DPHE DPHE DLEU LEU PRO D12.10: *LEU DPRO DLEU LEU *DALA DILE DPRO PRO DVAL VAL *DLEU DVAL
. H-bond donor H-bond donor
20 AAAAAYYBBXBY] " i pPvPpatf fl LP 20 \Y*BBBXAY*BB*Y] *p | L*aipPvyVHy
: e e | [ [ ] || > ¢ <l . ||
10 o HN EE [ | 0 < H EE
= L [ ] = | [ | [ |
: g Bl ] [ g H EE
£ o HE HE W = £ S*HE W EHN N
L0 gol HE = mEmoe Ey, (-EE N N
: g- WE WW mE zoEE N BN N
B, i f- HE N BB, . f.HE W EN N
I L Em EE I PN W EE W
o lE - EE NN ] o >HE  EEEE
‘ -HAEE N [ | - . H [
o HE N | -HAEE N . |

1 2 3 1 2 3
RMSD to Design RMSD to Design

22



