nature SUPPLEMENTARY INFORMATION

https://doi.org/10.1038/541586-018-0830-7

YIn the format provided by the authors and unedited.

De novo design of potent and selective
mimics of IL-2 and IL-15

Daniel- Adriano Silvab>!##, Shawn Yu">!4, Umut Y. Ulge"3!4, Jamie B. Spangler®>'4, Kevin M. Jude®, Carlos Labdo-Almeida®,
Lestat R. Ali’, Alfredo Quijano-Rubio"%?, Mikel Ruterbusch®, Isabel Leung®, Tamara Biary’, Stephanie J. Crowley’, Enrique Marcos">0,
Carl D. Walkey"?, Brian D. Weitzner"?, Fitima Pardo-Avilall, Javier Castellanos"?, Lauren Carter’, Lance Stewart,

Stanley R. Riddell®, Marion Pepper®, Gongalo J. L. Bernardes®!?, Michael Dougan’, K. Christopher Garcia>'?* & David Baker"?13*

!Institute for Protein Design, University of Washington, Seattle, WA, USA. 2Department of Biochemistry, University of Washington, Seattle, WA, USA. 3Department of Bioengineering, University of
Washington, Seattle, WA, USA. “Departments of Biomedical Engineering and Chemical and Biomolecular Engineering, Johns Hopkins University, Baltimore, MD, USA. 5Departments of Molecular
and Cellular Physiology and Structural Biology, Stanford University School of Medicine, Stanford, CA, USA. ®Instituto de Medicina Molecular, Faculdade de Medicina, Universidade de Lisboa,
Lisbon, Portugal. "Division of Gastroenterology, Massachusetts General Hospital, Harvard Medical School, Boston, MA, USA. 8Department of Immunology, University of Washington School of
Medicine, Seattle, WA, USA. °Fred Hutchinson Cancer Research Center, Clinical Research Division, Seattle, WA, USA. 0Institute for Research in Biomedicine (IRB Barcelona), The Barcelona
Institute of Science and Technology, Barcelona, Spain. 1*Department of Structural Biology, Stanford University School of Medicine, Stanford, CA, USA. 2Department of Chemistry, University of
Cambridge, Cambridge, UK. 3Howard Hughes Medical Institute, Chevy Chase, MD, USA. 14These authors contributed equally: Daniel-Adriano Silva, Shawn Yu, Umut Y. Ulge, Jamie B. Spangler.
*e-mail: dadriano@uw.edu; kcgarcia@stanford.edu; dabaker@uw.edu

N AT UR E | www.nature.com/nature
© 2018 Springer Nature Limited. All rights reserved.


https://doi.org/10.1038/s41586-018-0830-7
mailto:dadriano@uw.edu
mailto:kcgarcia@stanford.edu
mailto:dabaker@uw.edu
https://doi.org/10.1038/s41586-018-0830-7

Supplementary information for: “De novo design of potent and selective cytokine mimics of IL-2 and IL-15”

Supplementary information list
- Supplemental figures

Figure S1. Yeast display for human IL-2 mimetic de novo designs generation-1.

Figure S2. Experimental optimization of G1_neo2_40.

Figure S3. Circular Dichroism (CD) thermal denaturation experiments for multiple IL-2/IL-15 de novo designed mimetics, generation-1.
Figure S4. Yeast display for human IL-2/IL-15 mimetic de novo designs, generation-1 experimentally optimized.

Figure S5. Circular Dichroism (CD) thermal denaturation experiments for multiple IL-2/IL-15 de novo designed mimetics, generation-1
experimentally optimized.

Figure S6. Yeast display for IL-2/15 mimetic de novo designs generation-2.

Figure S7. Circular dichroism thermal melts for IL-2/IL-15 mimetic designs generation-2.

Figure S8. Experimental optimization of G2_neo2_40_1F_seq27.

Figure S9. Experimental optimization of G2_neo2_40_1F_seq29.

Figure S10. Experimental optimization of G2_neo2_40_1F_seq36.

Figure S11. Yeast display for de novo IL-2/IL-15 mimetic designs generation-2, experimentally optimized.

Figure S$12. Circular dichroism thermal melts for IL-2/IL-15 mimetic designs generation-2, experimentally optimized.

Figure S13. Expression, purification, and thermal denaturation of Neo-2/15.

Figure S14. Robustness of Neo-2/15 to single-point cysteine mutants on positions not interfering with the binding interface.

Figure S15. FACS gating strategy for colorectal carcinoma in vivo mice experiments.

- Supplemental tables

Table S1. Amino acid sequences for the best twelve first-round designs.

Table S2. Amino acid sequences for the experimentally optimized first-round designs.

Table S3. Amino acid sequences for second-round designs.

Table S4. Amino acid sequences for the experimentally optimized second-round designs.

Table S5. List of primers used in the creation of SSM library for G1_neo2_40.

Table S6. List of primers used in the creation of SSM libraries for G2_neo2_40_1_seq27, G2_neo2_40_1_dsn29, and
G2_neo2_40_1_dsn36.

Table S7. List of primers used in the creation of a combinatorial library for G1_neo2_40.

Table S8. List of primers used in creation of combinatorial libraries for for G2_neo2_40_1_seq27, G2_neo2_40_1_dsn29, and
G2_neo2_40_1_dsn36.

Table S9. In vitro characterization of Neo-2/15 phospho-STATS signaling activation (tabulation of fits from Figure 2b).

- Appendices

Appendix A. RosettaScripts XML protocol for sequence design of mimetics generation-1.

Appendix B. RosettaScripts XML protocol for sequence redesigns of G1_Neo2_40_1F (i.e. generation-2 sequence redesigns based on
G1_Neo2_40_1F as scaffold).

Appendix C. RosettaScripts XML protocol for sequence design of new mimetics generation-2 (i.e. mimetics based on G1_Neo2_40_1F as
template).

Appendix D. Modernised RosettaScripts XML protocol for sequence design of new mimetics generation-2 (i.e. mimetics based on
G1_Neo2_40_1F as template).

- Extended acknowledgments



Supplementary information for: “De novo design of potent and selective cytokine mimics of IL-2 and IL-15”

Supplemental figures

IL-2 1 neo2 35 1 neo2 36
108 108 Sl neos. 10° Gl =
104} 10%} S 10°F
102} 102} 102 |
10° L : L - 10° L A X 10°
10° 107 104 10° 10° 107 10* 108 10° 108
il G1_neo2_37 10° G1_neo2_38 158 G1_neo2_39
1071 104} 104}
10% | 10%} 10%
10° [ T L 10° L CHILH ) 10° 1 il :
10° 102 104 10° 10° 10? 10* 10° 10° 102 104 108
- G1 neo2 40 - Gl _neo2_41 i Gl neo2 42
104 10°+ ji:*r 104}
10° 10? 10?
10° I Lt 10° P LA 10°
10° 102 104 io*® 10° 102 10* 10° 10° 10°
18 G1l neo2 43 1ok G1_neo2_44
104+ 104+
102} 102}
10° L 10° RS WL
10° 102 10 10° 10° 102 104 10°

Figure S1. Yeast display for human IL-2 mimetic de novo designs generation-1. Flow cytometry screening of designed first-round protein
binders. Designs were expressed on yeast and incubated with 2 nM of heterodimeric " human IL-2RBY, receptor (colored) or no receptor (gray)
(see Main Text Methods). The experiments for proteins exhibiting binding were performed twice with similar results.
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Figure S2. Experimental optimization of G1_neo2_40. a-c) Heatmaps for G1_neo2_40 site saturation mutagenesis library?> showing
enrichment at specific positions after consecutive rounds of selection with increasingly stringent conditions for binding human IL-2RBY¥
heterodimeric receptor, at: a) 50 nM, b) 2 nM, and c) 0.2 nM. Based on these enrichment data, a combinatorial library was designed with
nucleotide diversity 1.5 x 10° d) Amino acid residues available in the initial combinatorial library are depicted with red indicating residues
predicted to be advantageous and blue deleterious; black indicates residues in the starting sequence represented in the combinatorial library
and gray, residues in the starting sequence not represented in the combinatorial library. The experiments were performed once.
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Figure S3. Circular Dichroism (CD) thermal denaturation experiments for multiple IL-2/IL-15 de novo designed mimetics, generation-1.
a) Thermal denaturation curves, and b) wavelength scans (222 nm). The experiments were performed once.
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Figure S4. Yeast display for human IL-2/IL-15 mimetic de novo designs, generation-1 experimentally optimized. Flow cytometry

screening of designed experimentally optimized first-round protein binders. Designs indicated were expressed on yeast and incubated with 2 nM
of heterodimeric ' fluorescently labeled human IL-2RBY,, (a and b) or mouse IL-2RBY, (c), both denoted in color, or no receptor in gray (see Main
Text Methods). The experiments were performed once.
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Figure S5. Circular Dichroism (CD) thermal denaturation experiments for multiple IL-2/IL-15 de novo designed mimetics, generation-1
experimentally optimized. a) Thermal denaturation curves, and b) wavelength scans (222 nm). The experiments were performed 2 times with
similar results.
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Figure S6. Yeast display for IL-2/15 mimetic de novo designs generation-2. Flow cytometry screening of designed second-round protein
binders. Designs indicated were expressed on yeast and incubated with 2 nM of heterodimeric ' human IL-2RBY_ receptor (colored) or no
receptor (gray) (see Main Text Methods). The experiments were performed 2 times with similar results.
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Figure S7. Circular dichroism thermal melts for IL-2/IL-15 mimetic designs generation-2. a) Thermal denaturation curves and b)
wavelength scans. The experiments were performed once.
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Figure S8. Experimental optimization of G2_neo2_40_1F_seq27. Heatmaps for G2_neo2_40_1F_seq27 single-site mutagenesis library
showing enrichment at specific positions after consecutive rounds of selection with increasingly stringent conditions for binding mouse IL-2RBY
heterodimeric receptor, at: a) 10 nM, b) 1 nM, ¢) 0.1 nM, and once more at d) 0.1 nM mouse IL-2RBY_ heterodimer. Based on these enrichment
data, a combinatorial library was designed with nucleotide diversity 5.3 x 10°; ) Amino acid residues available in the initial combinatorial library
are depicted with red indicating residues predicted to be advantageous; black indicates residues in the starting sequence represented in the
combinatorial library. The experiments were performed once.
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Figure S9. Experimental optimization of G2_neo2_40_1F_seq29. Heatmaps for G2_neo2_40_1F_seq29 single-site mutagenesis library
showing enrichment at specific positions after consecutive rounds of selection with increasingly stringent conditions for binding mouse IL-2RBY
heterodimeric receptor, at: a) 10 nM, b) 1 nM, ¢) 0.1 nM, and once more at d) 0.1 nM mouse IL-2RBY_ heterodimer. Based on these enrichment
data, a combinatorial library was designed with nucleotide diversity 2.9 x 10°; ) Amino acid residues available in the initial combinatorial library
are depicted with red indicating residues predicted to be advantageous; black indicates residues in the starting sequence represented in the
combinatorial library. The experiments were performed once.
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Figure S10. Experimental optimization of G2_neo2_40_1F_seq36. Heatmaps for G2_neo2_40_1F_seq36 single-site mutagenesis library
showing enrichment at specific positions after consecutive rounds of selection with increasingly stringent conditions for binding mouse IL-2RBY
heterodimeric receptor, at: a) 10 nM, b) 1 nM, ¢) 0.1 nM, and once more at d) 0.1 nM mouse IL-2RBY¥_ heterodimer. Based on these enrichment
data, a combinatorial library was designed with nucleotide diversity 2.7 x 10%; ) Amino acid residues available in the initial combinatorial library
are depicted with red indicating residues predicted to be advantageous and blue deleterious; black indicates residues in the starting sequence
represented in the combinatorial library. The experiments were performed once.
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Figure S11. Yeast display for de novo IL-2/IL-15 mimetic designs generation-2, experimentally optimized. Flow cytometry screening of
designed experimentally optimized second-round protein binders. Designs indicated were expressed on yeast and incubated with 0.5 nM of
heterodimeric ' human IL-2RBY, (a) or mouse IL-2RBY (b) receptor, both denoted in color, or no receptor in gray (see Main Text Methods). The
experiments were performed once.
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Figure S12. Circular dichroism thermal melts for IL-2/IL-15 mimetic designs generation-2, experimentally optimized. a) Thermal

denaturation curves, and b) wavelength scans (222 nm). The experiments were performed once.
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Figure S13. Expression, purification, and thermal denaturation of Neo-2/15. a) SDS Tris-Tricine gel electrophoresis showing expression
and purification over affinity column (left), as well as size exclusion purified fraction (right); b) Size exclusion purification, showing monodisperse
peak at expected elution time for Neo-2/15 (Neo-2/15, with a molecular weight = 13.8 kD for the 6x-his N-terminal tagged protein with thrombin
restriction site; tag sequence: MGSSHHHHHHSSGLVPRGSHM); c) Shows thermal scans of Neo-2/15 (followed by its circular dichroism signal
at 222 nm) from 25°C to 95°C (heating rate ~2°C/min), showing the robust temperature stability of Neo 2/15. Up to ~65 °C little or not-unfolding
is observed, a partial melting transition occurs afterwards (Tm ~80 °C), but ~50% of the ellipticity signal remains at 95°C, suggesting that even at
near boiling temperature the protein still remains partially folded; ¢) Circular dichroism wavelength scans (200-250 nM) at 25°C, 95°C and then
again 25°C for the thermal unfolding in “c)”, showing that Neo-2/15 exhibits fully reversible thermal unfolding. The experiments were performed 3

times with similar results.
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Figure S14. Robustness of Neo-2/15 to single-point cysteine mutants on positions not interfering with the binding interface. a)
Schematic showing single-point positions in Neo-2/15 that were mutated to Cysteines. All the positions selected are far from the binding site (in
order to avoid interference with receptor binding). b) The association kinetics of Neo-2/15 cysteine mutants with IL-2RBy, show little or no-effect
in binding (OCTET, rate constants were fit using a 1:1 binding model, see main text Methods). Since Neo-2/15 contains no other cysteine on its
sequence, these single-cysteine mutations can be useful for further introducing chemical modifications to improve its therapeutic properties, for
example, pegylation. The experiments were performed twice times with similar results.
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Figure S15. FACS gating strategy for colorectal carcinoma in vivo mice experiments.
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Supplemental tables

Table S1: Amino acid sequences for the best twelve first-round designs. Ten of the designs were (G1_neo2_35-44) were experimentally
characterized by yeast display and all but two ( G1_neo2_35 and G1_neo2_44) were found to bind fluorescently labeled chimeric ILRBy, at low
nanomolar concentrations (see Sl Fig. S1).

Design Topology E)-(pr Sequence
/Bind
G1_neo2_33 H1->H4->H2’ ->H3 No/NA STKKWQLQAEHALLDWQMALNKSPEPNENLNRAITAAQSWISTGKIDLDKAEDIRRNSDQARREAEKRGIDVRDLISNAQVILLEAR
G1l_neo2_34 H1->H4->H2?->H3 No/NA STKKWQLQAEHALLDWQMALNKSPEPNENLNRAITAAQSCISTGKCDLDKAEDIRRNSDQARREAEKRGIDVRDLISNAQVILLEAR
G1_neo2_35 H1->H4->H2’->H3 Yes/No STKKWQLQAEHALLDWQMALNKSPEPNENLNRAITAAQSWISTGKIDCDKAEDIRRNSDQARREAEKRGIDVRDLISNAQVILLEAC
G1l_neo2_36 H1->H4->H2’ ->H3 Yes/Yes STKKLQLQAEHFLLDVQMILNESPEPNEELNRAITDAQSWISTGKIDLDRAEELARNLEKVRDEALKRGIDVRDLVSNAKVIALELK
G1_neo2_37 H1->H4->H2’ ->H3 Yes/Yes STKKLQLQAEHFLLDVQMILNESPEPNEELNRCITDAQSWISTGKIDLDRAEECARNLEKVRDEALKRGIDVRDLVSNAKVIALELK
G1_neo2_38 H1->H4->H2? ->H3 Yes/Yes STKKLQLQAEHFLLDVQMILNESPEPNEELNRAITDAQSCISTGKCDLDRAEELARNLEKVRDEALKRGIDVRDLVSNAKVIALELK
G1_neo2_39 H1->H4->H2’->H3 Yes/Yes STKKLQLQAEHFLLDVQMILNESPEPNEELNRAITDAQSWISTGKIDLDRAEELCRNLEKVRDEALKRGIDVRDLVSNACVIALELK
G1l_neo2_40 H1->H4->H2’ ->H3 Yes/Yes STKKLQLQAEHALLDAQMMLNRSPEPNEKLNRIITTMQSWISTGKIDLDGAKELAKEVEELRQEAEKRGIDVRDLASNLKVILLELA
G1l_neo2_41 H1->H4->H2’ ->H3 Yes/Yes STKKLQLQAEHALLDAQMMLNRSPEPNEKLNRIITTMQSCISTGKCDLDGAKELAKEVEELRQEAEKRGIDVRDLASNLKVILLELA
G1l_neo2_42 H1->H4->H2? ->H3 Yes/Yes STKKIQLQLEHALLDVQMALNRSPEPNESLNRMITWLQSWISTGKIDLDNAQEMAKEAEKIRKEMEKRGIDVRDLISNIIVILLELS
G1_neo2_43 H1->H4->H2’->H3 Yes/Yes STKKIQLQLEHALLDVQMALNRSPEPNESLNRMITWLQSCISTGKCDLDNAQEMAKEAEKIRKEMEKRGIDVRDLISNIIVILLELS
G1l_neo2_44 H1->H4->H2’ ->H3 Yes/No STKKIQLQLEHALLDVQMALNRSPEPNESLNRMITWLQSWISTGKIDLDNAQEMCKEAEKIRKEMEKRGIDVRDLISNICVILLELS

17



Supplementary information for: “De novo design of potent and selective cytokine mimics of IL-2 and IL-15”

Table S2. Amino acid sequences for the experimentally optimized first-round designs.

Design

Topology

Expr
/Bind

Sequence

G1_neo2_40_1A

H1->H4->H2’ ->H3

Yes/Yes

STKKTQLLAEHALLDAFMMLNVVPEPNEKLNRIITTMQSWIYTGKIDADGAKELAKEVEELEQEYEKRGIDVEDDASNLKVILLELA

G1_neo2_40_1B

H1->H4->H2’ ->H3

Yes/Yes

STKKTQLLAEHALLDAHMMLNMLPEPNEKLNRIITTMQSWIHTGKIDGDGAQELAKEVEELEQEYEKRGIDVEDEASNLKVILLELA

G1_neo2_40_1C

H1->H4->H2’ ->H3

Yes/Yes

STKKTQLLAEHALLDAFMMLNMVPEPNEKLNRIITTMQSWIFTGKIDGDGAKELAKEVEELEQEFEKRGIDVEDEASNLKVILLELA

G1_neo2_40_1D

H1->H4->H2’ ->H3

Yes/Yes

STKKTQLLAEHALLDALMMLNMVPEPNEKLNRIITTMQSWIFTGKIDGDGAQELAKEVEELEQELEKRGIDVEDYASNLKVILLELA

G1_neo2_40_1E

H1->H4->H2’ ->H3

Yes/Yes

STKKTQLLAEHALLDAHMMLNVVPEPNEKLNRIITTMQSWIYTGKIDRDGAQELAKEVEELEQELEKRGIDVDDDASNLKVILLELA

G1_neo2_40_1F

H1->H4->H2’ ->H3

Yes/Yes

STKKTQLLAEHALLDALMMLNLLPEPNEKLNRIITTMQSWIFTGKIDGDGAQELAKEVEELEQEHEKRGIDVEDYASNLKVILLELA

G1_neo2_40_1G

H1->H4->H2’ ->H3

Yes/Yes

STKKTQLLAEHALLDAYMMLNMVPEPNEKLNRIITTMQSWILTGKIDSDGAQELAKEVEELEQELEKRGIDVDDDASNLKVILLELA

G1_neo2_40_1H

H1->H4->H2’ ->H3

Yes/Yes

STKKTHLLAEHALLDAYMMLNVMPEPNEKLNRIITTMQSWIFTGKIDGDGAKELAKEVEELEQEFEKRGIDVDDDASNLKVILLELA

G1_neo2_40_1I

H1->H4->H2’ ->H3

Yes/Yes

STKKTQLLAEHALLDAYMMLNLVPEPNEKLNRIITTMQSWIFTGKIDADGAQELAIEVEELEQEYEKRGIDVDDYASNLKVILLELA

G1_neo2_40_1]

H1->H4->H2’ ->H3

Yes/Yes

STKKTQLMAEHALLDAFMMLNVLPEPNEKLNRIITTMQSWIFTGKIDGDDAQELAKEVEELEQELEKRGIDVDDDASNLKVILLELA

G1_neo2_4@_1F_H1

H1->H4->H2’ ->H3

Yes/Yes

STKKTQLLIEHALLDALDMSRNLPEPNEKLSRIITTMQSWIFTGKIDGDGAQQLAKEVEELEQEHEKRGEDVEDEASNLKVILLELA

G1_neo2_40_1F_H2

H1->H4->H2’ ->H3

Yes/Yes

STKKTQLLLEHALLDALHMRRNLPEPNEKLSRIITTMQSWIFTGKIDGDGAQELAKEVEELEQEHEKRGRDVEDDASNLKVILLELA

G1_neo2_40_1F_H3

H1->H4->H2’ ->H3

Yes/Yes

STKKTQLLIEHALLDALNMRKKLPEPNEKLSRIITDMQSWIFTGKIDGDGAQQLAKEVEELEQEHEKRGGDVEDYASNLKVILLELA

G1_neo2_46_1F_H4

H1->H4->H2’ ->H3

Yes/Yes

STKKTQLLLEHALLDALHMSRELPEPNEKLNRIITDMQSWIFTGKIDGDGAQDLAKEVEELEQEHEKRGGDVEDYASNLKVILLELA

G1_neo2_40_1F_H5

H1->H4->H2’ ->H3

Yes/Yes

STKKTQLLIEHALLDALHMSRKLPEPNEKLSRIITTMQSWIFTGKIDGDGAQHLAKEVEELEQEHEKRGGEVEDEASNLKVILLELA

G1_neo2_40_1F_He

H1->H4->H2’ ->H3

Yes/Yes

STKKTQLLIEHALLDALHMKRKLPEPNEKLNRIITNMQSWIFTEKIDGDGAQDLAKEVEELEQEHEKRGQDVEDYASNLKVILLELA

G1_neo2_46_1F_M1

H1->H4->H2’ ->H3

Yes/Yes

STEKTQLAAEHALRDALMLKHLLNEPNEKLARIITTMQSWQF TGKIDGDGAQELAKEVEELQQEHEVRGIDVEDYASNLKVILLHLA

G1_neo2_4@_1F_M2

H1->H4->H2’ ->H3

Yes/Yes

[STKNTQLAAEDALLDALMLRNLLNEPNEKLARIITTMQSWQF TEKIDGDGAQELAKEVEELQQEHEERGIDVEDYASNLKVILLQLA

G1_neo2_40_1F_M3

H1->H4->H2’ ->H3

Yes/Yes

[STEKTQHAAEDALRDALMLRNLLNEPNEKLARIITTMQSWQF TEKIDGDGAQELAKEVEELQQEHEVRGIDVEDYASNLKVILLQLA

18




Supplementary information for: “De novo design of potent and selective cytokine mimics of IL-2 and IL-15”

Table S3: Amino acid sequences for second-round designs. G2_neo2 40 _1F_seq02 to G2_neo2_40_ 1F_seq28 correspond to the 27
redesigns of G1_neo2_40_1F; G2_neo2_40_1F_seq29 to G2_neo2_40_1F_seq42 represent the 14 new de novo mimetic

Rosetta sequence
designs.

Design

Topology

Expr
/Bind

Sequence

G2_neo2_40_1F_seq02

H1->H4->H2’ ->H3

Yes/Yes

[TQKKQQLLAEHALLDALMILNMLKTSSEAVNRMITIAQSWIFTGTSNPEEAKEMIKMAEQAEEEARREGVDTEDYVSNLKVILKEIA

G2_neo2_40_1F_seq03

H1->H4->H2’ ->H3

Yes/Yes

[TTKKYQLLVEHALLDALMMLNLSSESNEKMNRIITTMQSWIFTGTFDPDQAEELAKLVEELREEFRKRGIDTEDYASNLKVILKELS

G2_neo2_40_1F_seq04

H1->H4->H2’ ->H3

Yes/Yes

[TTKKIQLLVEHALLDALMILNLSSESNEKLNRIITTLQSWIFRGEIDPDRARELAKLLEEIREEMRKRGIDTEDYVSNMIVIIRELA

G2_neo2_40_1F_seq05

H1->H4->H2’ ->H3

Yes/Yes

[TKKKIQLLAEHVLLDLLMMLNLSSESNEKMNRLITIVQSWIFTGTIDPDQAEEMAKWVEELREEFRKRGIDTEDYASNVKVILKELS

G2_neo2_40_1F_seq06

H1->H4->H2’ ->H3

Yes/Yes

[TKKKYQLLIEHLLLDALMVLNMSSESNEKLNRIITILQSWIFTGTWDPDLAEEMEKLMQEIEEELRRRGIDTEDYMSNMRVIIKELS

G2_neo2_40_1F_seq07

H1->H4->H2’ ->H3

Yes/Yes

[TKKKLQLLVEHLLLDMLMILNMSSESNEKLNRLITELQSWIFRGEIDPDKAEEMWKIMEEIEKELRERGIDTEDYMSNAKVIIKELS

G2_neo2_40_1F_seq08

H1->H4->H2’ ->H3

Yes/Yes

[TSKKQQLLAEHALLDALMILNISSESSEAVNRAITWLQSWIFKGTVNPDQAEEMRKLAEQIREEMRKRGIDTEDYVSNLEVIAKELS

G2_neo2_40_1F_seq09

H1->H4->H2’ ->H3

Yes/Yes

[TKKKYQLLIEHLLLDLLMVLNMSSESNEKINRLITWLQSWIFTGTYDPDLAEEMYKILEELREEMRERGIDTEDYMSNMRVIVKELS

G2_neo2_40_1F_seq10

H1->H4->H2’ ->H3

Yes/Yes

[TKKKWQLLIEHLLLDLLMILNLSSESNEKLNRLITWLQSWIFTGTYDPDLAEEMKKMMDEIEDELRERGIDTEDYMSNAKVIIKELS

G2_neo2_40_1F_seq11

H1->H4->H2’ ->H3

Yes/Yes

[TKKKIQLLVEHALLDALMILNLSSESNEKLNRIITTMQSWIFTGTIDPDQAEELSKLVEEIREEMRKRGIDTEDYVSNLKVILDELS

G2_neo2_40_1F_seq12

H1->H4->H2’ ->H3

Yes/Yes

[TEKKLQLLVEHALLDALMILNLWSESNEKLNRIITTMQSWIFTGRIDPDKAEELAKLVEELREEARERGIDTEDYVSNLKVILKELS

G2_neo2_40_1F_seq13

H1->H4->H2’ ->H3

Yes/Yes

[TKKKYQLLMEHLLLDLLMVLNMSSESNEKLNRLITIIQSWIFTGTWDPDKAEEMAKMLKEIEDELRERGIDTEDYMSNMIVIMKELS

G2_neo2_40_1F_seq14

H1->H4->H2’ ->H3

Yes/Yes

[TTKKIQLLVEHALLDALMLLNLSSESNEKMNRIITTMQSWIFEGRIDPDQAQELAKLVEELREEFRKRGIDTEDYVSNLKVILEELS

G2_neo2_40_1F_seq15

H1->H4->H2’ ->H3

Yes/Yes

[TKKKIQLLVEHALLDALMMLNLSSESNEKLNRIITTMQSWIFTGTIDPDQAEELAKLVRELREEFRKRGIDTEDYASNLEVILRELS

G2_neo2_40_1F_seq16

H1->H4->H2’ ->H3

Yes/Yes

[TKKKIQLLVEHALLDALMILNLSSKSNEKLNRIITTMQSWIFNGTIDPDRARELAKLVEEIRDEMEKNGIDTEDYVSNLKVILEELA

G2_neo2_40_1F_seq17

H1->H4->H2’ ->H3

Yes/Yes

[TKKKYQLLIEHVLLDLLMLLNLSSESNEKMNRLITILQSWIFTGTYDPDKAEEMAKLLKELREEFRERGIDTEDYISNAIVILKELS

G2_neo2_40_1F_seq18

H1->H4->H2’ ->H3

Yes/Yes

[TKKKIQLLVEHALLDALMMLNLSSESNEKLNRIITTMQSWIFTGTIDPDRAEELAKLVEELREEFRKRGIDTEDYASNLKVILKELS

G2_neo2_40_1F_seq19

H1->H4->H2’ ->H3

Yes/Yes

[TKKKIQLLVEHALLDALMMLNLSSESNEKLNRIITTMQSWIFNGTIDPDQARELAKLVEELREEFRKRGIDTEDYASNLKVILEELA

G2_neo2_40_1F_seq20

H1->H4->H2’ ->H3

Yes/Yes

[TKKKLQLLVEHALLDALMLLNLSSESNEKLNRIITTMQSWIFTGTVDPDQAEELAKLVEEIREELRKRGIDTEDYVSNLKVILKELS

G2_neo2_40_1F_seq21

H1->H4->H2’ ->H3

Yes/Yes

[TTKKYQLLVEHALLDALMILNLSSESNEKLNRIITTMQSWIFTGTFDPDQAEELAKLVREIREEMRKRGIDTEDYVSNLEVILRELS

G2_neo2_40_1F_seq22

H1->H4->H2’ ->H3

Yes/Yes

[TKKKIQLLVEHALLDALMILNLSSESNEKLNRIITTMQSWIFTGTIDPDRAEELAKLVREIREEMRKRGIDTEDYVSNLEVILRELS

G2_neo2_40_1F_seq23

H1->H4->H2’ ->H3

Yes/Yes

[TKKKYQLLIEHLLLDLLMILNLSSESNEKLNRLITWLQSWIFRGEWDPDKAEEWAKILKEIREELRERGIDTEDYMSNAIVIMKELS

G2_neo2_40_1F_seq24

H1->H4->H2’ ->H3

Yes/Yes

[TDKKLQLLVEHLLLDLLMMLNLSSKSNEKMNRLITIAQSWIFTGKVDPDLAREMIKLLEETEDENRKNGIDTEDYVSNARVIAKELE

G2_neo2_40_1F_seq25

H1->H4->H2’ ->H3

Yes/Yes

[TKKKIQLLVEHALLDALMLLNLSSESNEKMNRIITTMQSWIFTGTIDPDQAEELAKLVEELKEEFKKRGIDTEDYVSNLKVILKELS

G2_neo2_40_1F_seq26

H1->H4->H2’ ->H3

Yes/Yes

[TKKKYQLLIEHALLDALMILNLWSESNEKLNRIITTMQSWIFTGTYDPDKAEELEKLAKEIEDEARERGIDTEDYMSNLRVILKELS

G2_neo2_40_1F_seq27

H1->H4->H2’ ->H3

Yes/Yes

[TKKKAQLLAEHALLDALMLLNLSSESNERLNRIITWLQSIIFTGTYDPDMVKEAVKLADEIEDEMRKRGIDTEDYVSNLRVILQELA

G2_neo2_40_1F_seq28

H1->H4->H2’ ->H3

Yes/No

[TQKKNQLLAEHLLLDALMVLNQSSESSEVANRIITWAQSWIFEGRVDPNKAEEAKKLAKKLEEEMRKRGIDMEDYISNMKVIAEEMS

G2_neo2_40_1F_seq29

H3->H2’->H4->H1

Yes/Yes

EDYYSNLKVILEELAREMERNGLSDKAEEWRQWKKIVERIRQIRSNNSDLNEAKELLNRLITYIQSQIFEISERIRETDQEKKEESWKKWQLLLEHALLDVLMLLND

G2_neo2_40_1F_seq30

H1->H3->H2’ ->H4

Yes/Yes

PEKKRQLLLEHILLDALMLLNLLETNPQNTESKFEDYISNAEVIAEELAKLMESLGLSDEAEKFKKIKQWLREVWRIWSSTNWSTLEDKARELLNRIITTIQSQIFY

G2_neo2_40_1F_seq31

H1->H3->H2’->H4

Yes/Yes

PEKKRQLLLEHILLDLLMILNMIETNRENTESEMEDYWSNVRVILRELARLMEELNYKELSELMERMRKIVEKIRQIVTNNSSLDTAREWLNRLITWIQSLIFR

G2_neo2_40_1F_seq32

H1->H3->H2’ ->H4

Yes/Yes

PEKKRQLLAEHALLDALMLLNIIETNSKNTESKMEDYVSNLEVILTEFKKLAEKLNFSEEAERAERMKRWARKAYQMMTLDLSLDKAKEMLNRIITILQSIIFN

G2_neo2_40_1F_seq33

H1->H3->H2’ ->H4

Yes/Yes

PEKKRQLLAEHLLLDVLMMLNGNASLKDYASNAQVIADEFRELARELGLTDEAKKAEKITEALERAREWLLNNKDKEKAKEALNRAITIAQSWIFN

G2_neo2_40_1F_seq34

H1->H3->H2’ ->H4

Yes/Yes

PEKKRQLLLEHLLLDLLMILNMLRTNPKNIESDWEDYMSNIEVIIEELRKIMESLGRSEKAKEWKRMKQWVRRILEIVKNNSDLEEAKEWLNRLITIVQSEIFE

G2_neo2_40_1F_seq35

H1->H3->H2’->H4

Yes/Yes

WEKKRQLLLEHLLLDLLMILNMWRTNPQNTESLMEDYMSNAKVIVEELARMMRSQGLEDKAREWEEMKKRIEEIRQIIQNNSSKERAKEELNRLITYVQSEIFR

G2_neo2_40_1F_seq36

H1->H3->H2’ ->H4

Yes/Yes

PKKKIQLLAEHALLDALMILNIVKTNSQNAEEKLEDYASNVEVILEETIARLMESGDQKDEAEKAKRMKEWMKRIKTTASEDEQEEMANRIITLLQSWIFS

G2_neo2_40_1F_seq37

H1->H3->H2’ ->H4

Yes/Yes

PEKKRQLLAEHALLDALMILNILQTNPQNAEEKLEDYMSNVEVIMEEFARMMRNGDRSEEAENAERIKKWVRKASSTASSEEQREMMNRAITLMQSWIFE

G2_neo2_40_1F_seq38

H1->H3->H2’ ->H4

Yes/Yes

PEKKRQLLAEHLLLDALMVLNMLTTNSKNTEEKLEDYISNMKVIIKEMIELMRSLGRLEEAEKWKEALKAVEKIGSRMDSETARELANRIITLAQSAIFY

G2_neo2_40_1F_seq39

H1->H3->H2’->H4

Yes/Yes

PEKKRQLLAEHALLDALMFLNLVETNPDQAEEKIEDYASNLRVIAEELARLFENLGRLDEAQKAKDIKELAERARSRVSSEKRKEAMNRAITILQSMIFR

G2_neo2_40_1F_seq40

H1->H3->H2’ ->H4

Yes/Yes

PEKKRQLLAEHALLDALMILNIIRTNSDNTESKLEDYISNLKVILEETARLMESLGLSDEAEKAKEAMRLADKAGSTASEEEKKEAMNRVITWAQSWIFN

G2_neo2_40_1F_seqg41

H1->H3->H2’ ->H4

Yes/Yes

PEKKRQLLAEHALLDALMMLNILRTNPDNAEEKLEDYWSNLIVILREIAKLMESLGLTDEAEKAKEAARWAEEARTTASKDQRRELANRIITLLQSWIFS

G2_neo2_40_1F_seq42

H1->H3->H2’ ->H4

Yes/Yes

PEKKRQLLAEHLLLDALMILNIIETNEQNAESKLEDYISNAKVILDEFREMARDLGLLDEAKKAEKMKRWLEKMRSNASSDERREWANRMITTAQSWIFN
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Table S4. Amino acid sequences for the experimentally optimized second-round designs.

Design

Topology

Expr
/Bind

Sequence

G2_neo2_40_1F_seq27_S3

H1->H4->H2’ ->H3

Yes/Yes

[TNKKAQLHAEFALHDALMLLNLSSESNERLNRIITWLQSIIFYGTYDPDMVKEAVKDADEIEDEMRKRGIDTEDYVSNLRLILQELA

G2_neo2_40_1F_seq27_S18

H1->H4->H2’ ->H3

Yes/Yes

[TNKEAQLHAEFALYDALMLLNLSSESNERLNRIITWLQSIIFYETYDPDMVKEAVKLADEIEDEMRKRKIDTEDYVVNLRLILQELA

G2_neo2_40_1F_seq27_S22

H1->H4->H2’ ->H3

Yes/Yes

[TKKDAELLAEFALYDALMLLNLSSESNERLNEIITWLQSIIFYGTYDPDMVKEAVKLADEIEDEMRKRGIDTEDYVSNLRLILQELA

G2_neo2_40_1F_seq27_S24

H1->H4->H2’ ->H3

Yes/Yes

ITNKKAQLHAEFALYDALMLLNLSSESNERLNDIITWLQSIIFTGTYDPDMVKEAVKLADEIEDEMRKRKIDTEDYVVNLRYILQELA

G2_neo2_40_1F_seq29_S6

H3->H2’ ->H4->H1

Yes/Yes

EDYYSNLKLILEELAREMERNGLSDKAEEWRQWKKIVERIRQIRSNNSDLNEAKELLNRLITYIQSQIFEVLHGVGETDQEKKEESWKKWDLLLEHALLDVLMLLND

G2_neo2_40_1F_seq29_S7

H3->H2’ ->H4->H1

Yes/Yes

EDYYSNLKVILEELAREMERNGLSDKAEEWRQWKKIVERIRQIRSNNSDLNEAKELLNELITYIQSQIFEVIEREGETDQEKKEESWKKWELHLEHALLDVLMLLND

G2_neo2_40_1F_seq29_S8

H3->H2’ ->H4->H1

Yes/Yes

EDYYSNLKLILEELAREMERNGLSDKAEEWRQWKKIVERIRQIRSNNSDLNEAKELLNRLITYIQSQIFEVLEGVGETDQEKKEESWKKWELHLEHALLDVLMLLND

Neoleukin-2/15 (Neo-2/15)
(i.e. G2_neo2 40 1F seq36_S11)

H1->H3->H2’ ->H4

Yes/Yes

PKKKIQLHAEHALYDALMILNIVKTNSPPAEEKLEDYAFNFELILEEIARLFESGDQKDEAEKAKRMKEWMKRIKTTASEDEQEEMANAIITILQSWIFS

G2_neo2_40_1F_seq36_S12

H1->H3->H2’ ->H4

Yes/Yes

PKKKIQLLAEHALFDLLMILNIVKTNSQNAEEKLEDYAYNAGVILEEIARLFESGDQKDEAEKAKRMKEWMKRIKDTASEDEQEEMANEIITILQSWNFS
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Table S5. List of primers used in the creation of SSM library for G1_neo2_40.

Primer

Sequence

G1_neo2_40_01F

5'-AGGGTCGGCTAGCCATATGNNKACCAAAAAACTCCAGCTGCA-3"

G1_neo2_40_01R

5'-CATATGGCTAGCCGACCCT-3"

G1_neo2_40_02F

5'-GGGTCGGCTAGCCATATGTCTNNKARAAAACTCCAGCTGCAGGC-3"

G1_neo2_40_02R

5'-AGACATATGGCTAGCCGACCC-3"

G1_neo2_40_03F 5'-TCGGCTAGCCATATGTCTACCNNKAAACTCCAGCTGCAGGC-3"
G1_neo2_40_03R 5'-GGTAGACATATGGCTAGCCGA-3"

G1_neo2_40_04F 5'-CGGCTAGCCATATGTCTACCAAANNKCTCCAGCTGCAGGCG-3"
G1_neo2_40_04R 5'-TTTGGTAGACATATGGCTAGCCG-3"'

G1_neo2_40_05F 5'-GGCTAGCCATATGTCTACCAAAAAANNKCAGCTGCAGGCGGAAC-3"
G1_neo2_40_05R 5'-TTTTTTGGTAGACATATGGCTAGCC-3"'

G1_neo2_40_06F 5'-TAGCCATATGTCTACCAAAAAACTCNNKCTGCAGGCGGAACACG-3"
G1_neo2_40_06R 5'-GAGTTTTTTGGTAGACATATGGCTA-3"'

G1_neo2_40_07F 5'-GCCATATGTCTACCAAAAAACTCCAGNNKCAGGCGGAACACGCG-3"
G1_neo2_40_07R 5'-CTGGAGTTTTTTGGTAGACATATGGC-3"

G1_neo2_40_08F

5'-TGTCTACCAARAAACTCCAGCTGNNKGCGGAACACGCGCT-3"

G1_neo2_40_08R

5'-CAGCTGGAGTTTTTTGGTAGACA-3"

G1_neo2_40_09F

' ~ACCAAAAAACTCCAGCTGCAGNNKGAACACGCGCTCCTGG-3"

G1_neo2_40_09R

5
5'-CTGCAGCTGGAGTTTTTTGGT-3"

G1_neo2_40_10F

5'-ARACTCCAGCTGCAGGCGNNKCACGCGCTCCTGGAC-3"

G1_neo2_40_10R

5'-CGCCTGCAGCTGGAGTTT-3"'

G1_neo2_40_11F

' ~CTCCAGCTGCAGGCGGAANNKGCGCTCCTGGACGC-3"

G1_neo2_40_11R

G1_neo2_40_12F

GAACACNNKCTCCTGGACGCGCAG-3"

G1_neo2_40_12R

G-3'

G1_neo2_40_13F

”
1
alal e

GCAGGCGGAACACGCGNNKCTGGACGCGCAGATGAT-3"

G1_neo2_40_13R

[GN RS
|
Q
@
Q
@
e}
@
e}
a
Q
Q
@

CTGCAG-3"'

G1_neo2_40_14F 5" -CAGGCGGAACACGCGCTCNNKGACGCGCAGATGATGCT-3"
G1_neo2_40_14R 5'-GAGCGCGTGTTCCGCCTG-3"'

G1_neo2_40_15F 5'-GCGGAACACGCGCTCCTGNNKGCGCAGATGATGCTCAAC-3"
G1_neo2_40_15R 5'-CAGGAGCGCGTGTTCCGC-3"

G1_neo2_40_16F 5'-GAACACGCGCTCCTGGACNNKCAGATGATGCTCAACCGTTC-3"
G1_neo2_40_16R 5'-GTCCAGGAGCGCGTGTTC-3"

G1_neo2_40_17F 5'-CACGCGCTCCTGGACGCGNNKATGATGCTCAACCGTTCTCC-3"
G1_neo2_40_17R 5'-CGCGTCCAGGAGCGCGTG-3"

G1_neo2_40_18F 5'-GCGCTCCTGGACGCGCAGNNKATGCTCAACCGTTCTCCG-3"

G1_neo2_40_18R

'-CTGCGCGTCCAGGAGCGC-3"

5

G1_neo2_40_19F

' ~CTCCTGGACGCGCAGATGNNKCTCAACCGTTCTCCGGAAC-3"

G1_neo2_40_19R

G1_neo2_40_20F

G1_neo2_40_20R

5'-CTGGACGCGCAGATGATGNNKAACCGTTCTCCGGAACCG-3"'
A

5'-CATCATCTGCGCGTCCAG-3"'

G1_neo2_40_21F

T
' ~GACGCGCAGATGATGCTCNNKCGTTCTCCGGAACCGAAC-3"

G1_neo2_40_21R

5
5'-GAGCATCATCTGCGCGTC-3"

G1_neo2_40_22F

5

-
Q
@
Q
O

GATGATGCTCAACNNKTCTCCGGAACCGAACGA-3"'

G1_neo2_40_22R

'-GTTGAGCATCATCTGCGCG-3"

5

G1_neo2_40_23F

' ~CGCAGATGATGCTCAACCGTNNKCCGGAACCGAACGAAAAAC-3"

G1_neo2_40_23R

5
5'-ACGGTTGAGCATCATCTGCG-3"

G1_neo2_40_24F

5'-CAGATGATGCTCAACCGTTCTNNKGAACCGAACGARAARACTGAACC-3"

G1_neo2_40_24R

5'-AGAACGGTTGAGCATCATCTG-3"

G1_neo2_40_25F

' -ATGCTCAACCGTTCTCCGNNKCCGAACGAAARACTGAACCG-3"

G1_neo2_40_25R

G1_neo2_40_26F

CGTTCTCCGGARANNKAACGAAAAACTGAACCGTATCAT-3"

G1_neo2_40_26R

G1_neo2_40_27F

CGGAACCGNNKGAAAAACTGAACCGTATCATCACC-3"

G1_neo2_40_27R

TTCCGGAGAACGGTT-3"
TT!

G1_neo2_40_28F 5'-CCGTTCTCCGGAACCGAACNNKAAACTGAACCGTATCATCACCA-3"
G1_neo2_40_28R 5'-GTTCGGTTCCGGAGAACGG-3"'

G1_neo2_40_29F

CTCCGGAACCGAACGAANNKCTGAACCGTATCATCACCACC-3"

G1_neo2_40_29R

w w
I
=R

G1_neo2_40_30F

G1_neo2_40_30R

TCGGTTCCGGAG-3"

G1_neo2_40_31F

5'-CCGGAACCGAACGAAAAACTGNNKCGTATCATCACCACCATGCA-3"

G1_neo2_40_31R

5'-CAGTTTTTCGTTCGGTTCCGG-3"

G1_neo2_40_32F

G1_neo2_40_32R

5'-CGGAACCGAACGARARACTGAACNNKATCATCACCACCATGCAGTC-3"
A T

TTCGTTCGGTTCCG-3"

G1_neo2_40_33F

o

~CCGAACGAAAAACTGAACCGTNNKATCACCACCATGCAGTCTTG-3"

G1_neo2_40_33R

5'-ACGGTTCAGTTTTTCGTTCGG-3"
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G1_neo2_40_34F

5'-CCGAACGARARACTGAACCGTATCNNKACCACCATGCAGTCTTGG-3"

G1_neo2_40_34R

5'-GATACGGTTCAGTTTTTCGTTCGG-3"

G1_neo2_40_35F

5'-AACGAAAAACTGAACCGTATCATCNNKACCATGCAGTCTTGGATCTC-3"

G1_neo2_40_35R

5'-GATGATACGGTTCAGTTTTTCGTT-3"'

G1_neo2_40_36F

5'-GA

AAAACTGAACCGTATCATCACCNNKATGCAGTCTTGGATCTCTACTG-3"'

G1_neo2_40_36R

5'-GGTGATGATACGGTTCAGTTTTTC-3"

G1_neo2_40_37F

5'-CTGAACCGTATCATCACCACCNNKCAGTCTTGGATCTCTACTGGTAAG-3"

G1_neo2_40_37R

5'-GGTGGTGATGATACGGTTCAG-3"

G1_neo2_40_38F

5'-AACCGTATCATCACCACCATGNNKTCTTGGATCTCTACTGGTAAGATCG-3"

G1_neo2_40_38R

5'-CATGGTGGTGATGATACGGTT-3"

G1_neo2_40_39F

5'-CCGTATCATCACCACCATGCAGNNKTGGATCTCTACTGGTAAGATCGA-3"

G1_neo2_40_39R

5'-CTGCATGGTGGTGATGATACGG-3"

G1_neo2_40_40F

5'-TCATCACCACCATGCAGTCTNNKATCTCTACTGGTAAGATCGACCT-3"

G1_neo2_40_40R

5'-AGACTGCATGGTGGTGATGA-3"'

G1_neo2_40_41F

5'-CACCACCATGCAGTCTTGGNNKTCTACTGGTAAGATCGACCTGG-3"

G1_neo2_40_41R

5'-CCAAGACTGCATGGTGGTG-3"

G1_neo2_40_42F

5'-ACCACCATGCAGTCTTGGATCNNKACTGGTAAGATCGACCTGGA-3"

G1_neo2_40_42R

5'-GATCCAAGACTGCATGGTGGT-3"

G1_neo2_40_43F

5'-ACCATGCAGTCTTGGATCTCTNNKGGTAAGATCGACCTGGATGG-3"

G1_neo2_40_43R

5'-AGAGATCCAAGACTGCATGGT-3"

G1_neo2_40_44F

5'-CCATGCAGTCTTGGATCTCTACTNNKAAGATCGACCTGGATGGTGC-3"

G1_neo2_40_44R

5'-AGTAGAGATCCAAGACTGCATGG-3"

G1_neo2_40_45F

5'-TGCAGTCTTGGATCTCTACTGGTNNKATCGACCTGGATGGTGCG-3"

G1_neo2_40_45R

5'-ACCAGTAGAGATCCAAGACTGCA-3"

G1_neo2_40_46F

5'-GCAGTCTTGGATCTCTACTGGTAAGNNKGACCTGGATGGTGCGAAG-3"

G1_neo2_40_46R

5'-CTTACCAGTAGAGATCCAAGACTGC-3"'

G1_neo2_40_47F

5'-AGTCTTGGATCTCTACTGGTAAGATCNNKCTGGATGGTGCGAAGGAA-3"

G1_neo2_40_47R

5'-GATCTTACCAGTAGAGATCCAAGACT-3"

G1_neo2_40_48F

5'-TGGATCTCTACTGGTAAGATCGACNNKGATGGTGCGAAGGAACTCG-3"

G1_neo2_40_48R

5'-GTCGATCTTACCAGTAGAGATCCA-3"

G1_neo2_40_49F

5'-TCTCTACTGGTAAGATCGACCTGNNKGGTGCGAAGGAACTCGC-3"

G1_neo2_40_49R

5'-CAGGTCGATCTTACCAGTAGAGA-3"

G1_neo2_40_50F

5'-TACTGGTAAGATCGACCTGGATNNKGCGAAGGAACTCGCGA-3"

G1_neo2_40_50R

5'-ATCCAGGTCGATCTTACCAGTA-3"

G1_neo2_40_51F

5'-TGGTAAGATCGACCTGGATGGTNNKAAGGAACTCGCGAAAGAAGT-3"

G1_neo2_40_51R

5'-ACCATCCAGGTCGATCTTACCA-3"

G1_neo2_40_52F

5'-ATCGACCTGGATGGTGCGNNKGAACTCGCGAAAGAAGTTGAA-3"

G1_neo2_40_52R

5'-CGCACCATCCAGGTCGAT-3"

G1_neo2_40_53F

5'-CGACCTGGATGGTGCGAAGNNKCTCGCGAAAGAAGTTGAAGAA-3"

G1_neo2_40_53R

5'-CTTCGCACCATCCAGGTCG-3"'

G1_neo2_40_54F

5'-CCTGGATGGTGCGAAGGAANNKGCGAAAGAAGTTGAAGAACTGC-3"

G1_neo2_40_54R

5'-TTCCTTCGCACCATCCAGG-3"

G1_neo2_40_55F

5'-TGGATGGTGCGAAGGAACTCNNKAAAGAAGTTGAAGAACTGCGTC-3"

G1_neo2_40_55R

5'-GAGTTCCTTCGCACCATCCA-3"

G1_neo2_40_56F

5'-GGTGCGAAGGAACTCGCGNNKGAAGTTGAAGAACTGCGTCAG-3"'

G1_neo2_40_56R

5'-CGCGAGTTCCTTCGCACC-3"

G1_neo2_40_57F

5'-TGCGAAGGAACTCGCGAAANNKGTTGAAGAACTGCGTCAGGA-3"

G1_neo2_40_57R

5'-TTTCGCGAGTTCCTTCGCA-3"'

G1_neo2_40_58F

5'-GCGAAGGAACTCGCGAAAGARANNKGAAGAACTGCGTCAGGAAGC-3"'

G1_neo2_40_58R

5'-TTCTTTCGCGAGTTCCTTCGC-3"'

G1_neo2_40_59F

5'-AAGGAACTCGCGAAAGAAGTTNNKGAACTGCGTCAGGAAGCG-3"

G1_neo2_40_59R

5'-AACTTCTTTCGCGAGTTCCTT-3"

G1_neo2_40_60F

5'-GGAACTCGCGAAAGAAGTTGAANNKCTGCGTCAGGAAGCGG-3"

G1_neo2_40_60R

5'-TTCAACTTCTTTCGCGAGTTCC-3"'

G1_neo2_40_61F

5'-ACTCGCGAAAGAAGTTGAAGAANNKCGTCAGGAAGCGGARAAAC-3"

G1_neo2_40_61R

5'-TTCTTCAACTTCTTTCGCGAGT-3"

G1_neo2_40_62F

5'-TCGCGAAAGAAGTTGAAGAACTGNNKCAGGAAGCGGAAAAACGTG-3"

G1_neo2_40_62R

5'-CAGTTCTTCAACTTCTTTCGCGA-3"

G1_neo2_40_63F

5'-CGAARAGAAGTTGAAGAACTGCGTNNKGAAGCGGAARAACGTGGTAT-3"

G1_neo2_40_63R

5'-ACGCAGTTCTTCAACTTCTTTCG-3"'

G1_neo2_40_64F

5'-AGAAGTTGAAGAACTGCGTCAGNNKGCGGAA.

CGTGGTATCG-3"'

G1_neo2_40_64R

5'-CTGACGCAGTTCTTCAACTTCT-3"

G1_neo2_40_65F

5'-GTTGAAGAACTGCGTCAGGAANNKGAAAAACGTGGTATCGACGTT-3"

G1_neo2_40_65R

5'-TTCCTGACGCAGTTCTTCAAC-3'

G1_neo2_40_66F

5'-GAACTGCGTCAGGAAGCGNNKAAACGTGGTATCGACGTTCG-3"

G1_neo2_40_66R

5'-CGCTTCCTGACGCAGTTC-3"

G1_neo2_40_67F

5'-CTGCGTCAGGAAGCGGAANNKCGTGGTATCGACGTTCGT-3"

G1_neo2_40_67R

5'-TTCCGCTTCCTGACGCAG-3"'
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G1_neo2_40_68F 5'-TGCGTCAGGAAGCGGAAAAANNKGGTATCGACGTTCGTGACC-3"
G1_neo2_40_68R 5'-TTTTTCCGCTTCCTGACGCA-3"'

G1_neo2_40_69F 5'-GTCAGGAAGCGGAAAAACGTNNKATCGACGTTCGTGACCTG-3"
G1_neo2_40_69R 5'-ACGTTTTTCCGCTTCCTGAC-3"

G1_neo2_40_70F 5' -AGGAAGCGGAARAACGTGGTNNKGACGTTCGTGACCTGGC-3"
G1_neo2_40_70R 5'-ACCACGTTTTTCCGCTTCCT-3"'

G1_neo2_40_71F 5'-GAAGCGGARAAACGTGGTATCNNKGTTCGTGACCTGGCGT-3"
G1_neo2_40_71R 5'-GATACCACGTTTTTCCGCTTC-3"'

G1_neo2_40_72F 5'-GCGGAAARACGTGGTATCGACNNKCGTGACCTGGCGTCTAAC-3"
G1_neo2_40_72R 5'-GTCGATACCACGTTTTTCCGC-3"

G1_neo2_40_73F 5'-GGARAAACGTGGTATCGACGTTNNKGACCTGGCGTCTAACCTG-3"
G1_neo2_40_73R 5'-AACGTCGATACCACGTTTTTCC-3"'

G1_neo2_40_74F 5'-ACGTGGTATCGACGTTCGTNNKCTGGCGTCTAACCTGAAAGT-3"
G1_neo2_40_74R 5'-ACGAACGTCGATACCACGT-3"'

G1_neo2_40_75F 5'-GTGGTATCGACGTTCGTGACNNKGCGTCTAACCTGAAAGTTATCC-3"
G1_neo2_40_75R 5'-GTCACGAACGTCGATACCAC-3"

G1_neo2_40_76F 5'-ATCGACGTTCGTGACCTGNNKTCTAACCTGAAAGTTATCCTGCTG-3"
G1_neo2_40_76R 5'-CAGGTCACGAACGTCGAT-3"

G1_neo2_40_T77F 5'-GACGTTCGTGACCTGGCGNNKAACCTGAAAGTTATCCTGCTGG-3"
G1_neo2_40_77R 5'-CGCCAGGTCACGARCGTC-3"

G1_neo2_40_78F 5'-GTTCGTGACCTGGCGTCTNNKCTGARAGTTATCCTGCTGGAGC-3"
G1_neo2_40_78R 5'-AGACGCCAGGTCACGAAC-3"

G1_neo2_40_79F 5'-TCGTGACCTGGCGTCTAACNNKAAAGTTATCCTGCTGGAGCTG-3"
G1_neo2_40_79R 5'-GTTAGACGCCAGGTCACGA-3"'

G1_neo2_40_80F 5'-TGACCTGGCGTCTAACCTGNNKGTTATCCTGCTGGAGCTGG-3"
G1_neo2_40_80R 5'-CAGGTTAGACGCCAGGTCA-3"'

G1_neo2_40_81F 5'-ACCTGGCGTCTAACCTGAAANNKATCCTGCTGGAGCTGGC-3"
G1_neo2_40_81R 5'-TTTCAGGTTAGACGCCAGGT-3"

G1_neo2_40_82F 5'-CTGGCGTCTAACCTGAAAGT TNNKCTGCTGGAGCTGGCTC-3"
G1_neo2_40_82R 5'-AACTTTCAGGTTAGACGCCAG-3"

G1_neo2_40_83F 5'-TGGCGTCTAACCTGAAAGTTATCNNKCTGGAGCTGGCTCTCGA-3"
G1_neo2_40_83R 5'-GATAACTTTCAGGTTAGACGCCA-3"'

G1_neo2_40_84F 5'-GGCGTCTAACCTGAARAGTTATCCTGNNKGAGCTGGCTCTCGAGGG-3"
G1_neo2_40_84R 5'-CAGGATAACTTTCAGGTTAGACGCC-3"'

G1_neo2_40_85F 5'-TCTAACCTGAAAGTTATCCTGCTGNNKCTGGCTCTCGAGGGAGG-3"
G1_neo2_40_85R 5'-CAGCAGGATAACTTTCAGGTTAGA-3"'

G1_neo2_40_86F 5'-ACCTGAAAGTTATCCTGCTGGAGNNKGCTCTCGAGGGAGGCG-3"
G1_neo2_40_86R 5'-CTCCAGCAGGATAACTTTCAGGT-3"

G1_neo2_40_87F 5'-AAAGTTATCCTGCTGGAGCTGNNKCTCGAGGGAGGCGGAT-3"
G1_neo2_40_87R 5'-CAGCTCCAGCAGGATAACTTT-3"'

COF 5'-TGACAACTATATGCGAGCAAATCCCCTCAC-3"

COR 5'-AACTTTTTCGCAGTTCGCGA-3"
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Table S6. List of primers used

G2_neo2_40_1_dsn36.

in the creation of SSM

libraries for G2_neo2_40_1_seq27, G2_neo2_40_1_dsn29, and

Primer

[Sequence

(G2_neo2_40_1F_seq27_01

5'-CATATGCGAAGCCGACCCT-3"'

G2_neo2_40_1F_seq27_01R

5'-AGGGTCGGCTTCGCATATGNNKAAGAAAAAAGCGCAGCTCC-3"'

G2_neo2_40_1F_seq27_02

5'-CGTCATATGCGAAGCCGAC-3"

G2_neo2_40_1F_seq27_02R

5'-GTCGGCTTCGCATATGACGNNKAAAAAAGCGCAGCTCCTG-3"

G2_neo2_40_1F_seq27_03

5'-CTTCGTCATATGCGAAGCCG-3"'

G2_neo2_40_1F_seq27_03R

5'-CGGCTTCGCATATGACGAAGNNKAAAGCGCAGCTCCTGG-3"

G2_neo2_40_1F_seq27_04

5'-TTTCTTCGTCATATGCGAAGCC-3"

G2_neo2_40_1F_seq27_04R

5'-GGCTTCGCATATGACGAAGAAANNKGCGCAGCTCCTGGC-3"

G2_neo2_40_1F_seq27_05

5'-TTTTTTCTTCGTCATATGCGAAGCC-3"

G2_neo2_40_1F_seq27_05R

5'-GGCTTCGCATATGACGAAGAAAAAANNKCAGCTCCTGGCCGAGC-3"'

G2_neo2_40_1F_seq27_06

5'-CGCTTTTTTCTTCGTCATATGCG-3"

G2_neo2_40_1F_seq27_06R

5'-CGCATATGACGAAGAAAAAAGCGNNKCTCCTGGCCGAGCACG-3"

G2_neo2_40_1F_seq27_07

5'-CTGCGCTTTTTTCTTCGTCAT-3"'

G2_neo2_40_1F_seq27_07R

5'-ATGACGAAGAAAAAAGCGCAGNNKCTGGCCGAGCACGC-3"'

G2_neo2_40_1F_seq27_08

5'-GAGCTGCGCTTTTTTCTTCGT-3"

G2_neo2_40_1F_seq27_08R

5'-ACGAAGAAAAAAGCGCAGCTCNNKGCCGAGCACGCGC-3"

G2_neo2_40_1F_seq27_09

5'-CAGGAGCTGCGCTTTTTTC-3"'

G2_neo2_40_1F_seq27_09R

5 ' -GAAAAAAGCGCAGCTCCTGNNKGAGCACGCGCTGCT-3"

G2_neo2_40_1F_seq27_10

5 ' -GGCCAGGAGCTGCGCTTT-3"

G2_neo2_40_1F_seq27_10R

5'-AAAGCGCAGCTCCTGGCCNNKCACGCGCTGCTGGAC-3"

(G2_neo2_40_1F_seq27_11

5'-CTCGGCCAGGAGCTGCGC-3"

G2_neo2_40_1F_seq27_11R

5'-GCGCAGCTCCTGGCCGAGNNKGCGCTGCTGGACGC-3"

G2_neo2_40_1F_seq27_12

5' -GTGCTCGGCCAGGAGCTG-3"

G2_neo2_40_1F_seq27_12R

5'-CAGCTCCTGGCCGAGCACNNKCTGCTGGACGCGCTC-3"

G2_neo2_40_1F_seq27_13

5'-CGCGTGCTCGGCCAGGAG-3"'

G2_neo2_40_1F_seq27_13R

5'-CTCCTGGCCGAGCACGCGNNKCTGGACGCGCTCATGC-3"

G2_neo2_40_1F_seq27_14

5' -CAGCGCGTGCTCGGCCAG-3"

G2_neo2_40_1F_seq27_14R

5'-CTGGCCGAGCACGCGCTGNNKGACGCGCTCATGCTGC-3"

G2_neo2_40_1F_seq27_15

5'-CAGCAGCGCGTGCTCGGC-3"

G2_neo2_40_1F_seq27_15R

5'-GCCGAGCACGCGCTGCTGNNKGCGCTCATGCTGCTGA-3"

G2_neo2_40_1F_seq27_16

5 ' -GTCCAGCAGCGCGTGCTC-3"

G2_neo2_40_1F_seq27_16R

5 ' -GAGCACGCGCTGCTGGACNNKCTCATGCTGCTGAACCTGT-3"

G2_neo2_40_1F_seq27_17

5'-CGCGTCCAGCAGCGCGTG-3"

G2_neo2_40_1F_seq27_17R

5'-CACGCGCTGCTGGACGCGNNKATGCTGCTGAACCTGTCTT-3"'

G2_neo2_40_1F_seq27_18

5 ' -GAGCGCGTCCAGCAGCGC-3"

G2_neo2_40_1F_seq27_18R

5'-GCGCTGCTGGACGCGCTCNNKCTGCTGAACCTGTCTTCTGA-3"

G2_neo2_40_1F_seq27_19

5'-CATGAGCGCGTCCAGCAG-3"'

G2_neo2_40_1F_seq27_19R

5'-CTGCTGGACGCGCTCATGNNKCTGAACCTGTCTTCTGAATCTAAC-3"'

G2_neo2_40_1F_seq27_20

5 ' -CAGCATGAGCGCGTCCAG-3"

G2_neo2_40_1F_seq27_20R

5'-CTGGACGCGCTCATGCTGNNKAACCTGTCTTCTGAATCTAACGA-3"

(G2_neo2_40_1F_seq27_21

5'-CAGCAGCATGAGCGCGTC-3"'

G2_neo2_40_1F_seq27_21R

5'-GACGCGCTCATGCTGCTGNNKCTGTCTTCTGAATCTAACGAACG-3"'

G2_neo2_40_1F_seq27_22

5'-GTTCAGCAGCATGAGCGCG-3"

G2_neo2_40_1F_seq27_22R

5'-CGCGCTCATGCTGCTGAACNNKTCTTCTGAATCTAACGAACGTCT-3"

G2_neo2_40_1F_seq27_23

5'-CAGGTTCAGCAGCATGAGCG-3"'

G2_neo2_40_1F_seq27_23R

5'-CGCTCATGCTGCTGAACCTGNNKTCTGAATCTAACGAACGTCTGA-3"'

G2_neo2_40_1F_seq27_24

5' -AGACAGGTTCAGCAGCATGA-3"

G2_neo2_40_1F_seq27_24R

5'-TCATGCTGCTGAACCTGTCTNNKGAATCTAACGAACGTCTGAACC-3"

G2_neo2_40_1F_seq27_25

5 ' ~AGAAGACAGGTTCAGCAGCA-3"'

G2_neo2_40_1F_seq27_25R

5'-TGCTGCTGAACCTGTCTTCTNNKTCTAACGAACGTCTGAACCG-3"'

G2_neo2_40_1F_seq27_26

5 ' -TTCAGAAGACAGGTTCAGCAGC-3"

G2_neo2_40_1F_seq27_26R

5'-GCTGCTGAACCTGTCTTCTGAANNKAACGAACGTCTGAACCGT-3"

G2_neo2_40_1F_seq27_27

5 ' -AGATTCAGAAGACAGGTTCAGCA-3"'

G2_neo2_40_1F_seq27_27R

5'-TGCTGAACCTGTCTTCTGAATCTNNKGAACGTCTGAACCGTATCATCA-3"'

G2_neo2_40_1F_seq27_28

5 ' -GTTAGATTCAGAAGACAGGTTCAGC-3"

G2_neo2_40_1F_seq27_28R

5'-GCTGAACCTGTCTTCTGAATCTAACNNKCGTCTGAACCGTATCATCACT-3"

G2_neo2_40_1F_seq27_29

5'-TTCGTTAGATTCAGAAGACAGGTT-3"'

G2_neo2_40_1F_seq27_29R

5'-AACCTGTCTTCTGAATCTAACGAANNKCTGAACCGTATCATCACTTGGC-3"'

G2_neo2_40_1F_seq27_30

5' -ACGTTCGTTAGATTCAGAAGACAG-3"

G2_neo2_40_1F_seq27_30R

5'-CTGTCTTCTGAATCTAACGAACGTNNKAACCGTATCATCACTTGGCT-3"

(G2_neo2_40_1F_seq27_31

5'-CAGACGTTCGTTAGATTCAGAAGA-3'

G2_neo2_40_1F_seq27_31R

5'-TCTTCTGAATCTAACGAACGTCTGNNKCGTATCATCACTTGGCTGCA-3"'

G2_neo2_40_1F_seq27_32

5' -GTTCAGACGTTCGTTAGATTCAGA-3"

G2_neo2_40_1F_seq27_32R

5'-TCTGAATCTAACGAACGTCTGAACNNKATCATCACTTGGCTGCAGT-3"
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G2_neo2_40_1F_seq27_33

5'-ACGGTTCAGACGTTCGTTA-3"'

G2_neo2_40_1F_seq27_33R

5' -TAACGAACGTCTGAACCGTNNKATCACTTGGCTGCAGTCTATC-3"

G2_neo2_40_1F_seq27_34

5'-GATACGGTTCAGACGTTCGTT-3"'

G2_neo2_40_1F_seq27_34R

5 ' -AACGAACGTCTGAACCGTATCNNKACTTGGCTGCAGTCTATCATC-3"

G2_neo2_40_1F_seq27_35

5'-GATGATACGGTTCAGACGTTCGT-3"

G2_neo2_40_1F_seq27_35R

5'-ACGAACGTCTGAACCGTATCATCNNKTGGCTGCAGTCTATCATCTTC-3"

(G2_neo2_40_1F_seq27_36

5'-AGTGATGATACGGTTCAGACGT-3"'

G2_neo2_40_1F_seq27_36R

5 ' -ACGTCTGAACCGTATCATCACTNNKCTGCAGTCTATCATCTTCACCG-3"

G2_neo2_40_1F_seq27_37

5'-CCAAGTGATGATACGGTTCAGAC-3"'

G2_neo2_40_1F_seq27_37R

5'-GTCTGAACCGTATCATCACTTGGNNKCAGTCTATCATCTTCACCGGT-3"

(G2_neo2_40_1F_seq27_38

5'-CAGCCAAGTGATGATACGGTT-3"'

G2_neo2_40_1F_seq27_38R

5' -AACCGTATCATCACTTGGCTGNNKTCTATCATCTTCACCGGTACCT-3"

G2_neo2_40_1F_seq27_39

5'-CTGCAGCCAAGTGATGATACGG-3"

G2_neo2_40_1F_seq27_39R

5'-CCGTATCATCACTTGGCTGCAGNNKATCATCTTCACCGGTACCTACG-3"'

(G2_neo2_40_1F_seq27_40

5'-AGACTGCAGCCAAGTGATGA-3"'

G2_neo2_40_1F_seq27_40R

5 ' -TCATCACTTGGCTGCAGTCTNNKATCTTCACCGGTACCTACGA-3"

G2_neo2_40_1F_seq27_41

5'-GATAGACTGCAGCCAAGTGAT-3"'

G2_neo2_40_1F_seq27_41R

5'-ATCACTTGGCTGCAGTCTATCNNKTTCACCGGTACCTACGACC-3"'

G2_neo2_40_1F_seq27_42

5'-GATGATAGACTGCAGCCAAGTG-3"'

G2_neo2_40_1F_seq27_42R

5'-CACTTGGCTGCAGTCTATCATCNNKACCGGTACCTACGACCC-3"

G2_neo2_40_1F_seq27_43

5'-GAAGATGATAGACTGCAGCCAA-3"'

G2_neo2_40_1F_seq27_43R

5'-TTGGCTGCAGTCTATCATCTTCNNKGGTACCTACGACCCGGA-3"'

G2_neo2_40_1F_seq27_44

5'-GGTGAAGATGATAGACTGCAGCC-3"'

G2_neo2_40_1F_seq27_44R

5' -GGCTGCAGTCTATCATCTTCACCNNKACCTACGACCCGGACATG-3"

G2_neo2_40_1F_seq27_45

5'-ACCGGTGAAGATGATAGACTGC-3"'

G2_neo2_40_1F_seq27_45R

5'-GCAGTCTATCATCTTCACCGGTNNKTACGACCCGGACATGGT-3"'

G2_neo2_40_1F_seq27_46

5'-GGTACCGGTGAAGATGATAGACT-3"'

G2_neo2_40_1F_seq27_46R

5'-AGTCTATCATCTTCACCGGTACCNNKGACCCGGACATGGTTAAAGA-3"

G2_neo2_40_1F_seq27_47

5'-GTAGGTACCGGTGAAGATGATAGA-3"'

G2_neo2_40_1F_seq27_47R

5'-TCTATCATCTTCACCGGTACCTACNNKCCGGACATGGTTAAAGAAGC-3"

(G2_neo2_40_1F_seq27_48

5'-GTCGTAGGTACCGGTGAAGA-3"'

G2_neo2_40_1F_seq27_48R

5' -TCTTCACCGGTACCTACGACNNKGACATGGTTAAAGAAGCGGTT-3"

G2_neo2_40_1F_seq27_49

5'-CGGGTCGTAGGTACCGGT-3"

G2_neo2_40_1F_seq27_49R

5'-ACCGGTACCTACGACCCGNNKATGGTTAAAGAAGCGGTTAAACTG-3"'

(G2_neo2_40_1F_seq27_50

5'-GTCCGGGTCGTAGGTACCG-3"'

G2_neo2_40_1F_seq27_50R

5 ' -CGGTACCTACGACCCGGACNNKGTTAAAGAAGCGGTTAAACTGGC-3"

(G2_neo2_40_1F_seq27_51

5'-CATGTCCGGGTCGTAGGTA-3"

G2_neo2_40_1F_seq27_51R

5 ' -TACCTACGACCCGGACATGNNKAAAGAAGCGGTTAAACTGGC-3"'

(G2_neo2_40_1F_seq27_52

5'-AACCATGTCCGGGTCGTA-3"'

G2_neo2_40_1F_seq27_52R

5 ' -TACGACCCGGACATGGTTNNKGAAGCGGTTAAACTGGCTG-3"

G2_neo2_40_1F_seq27_53

5'-TTTAACCATGTCCGGGTCGT-3"'

G2_neo2_40_1F_seq27_53R

5 ' ~ACGACCCGGACATGGTTAAANNKGCGGTTAAACTGGCTGACG-3"'

(G2_neo2_40_1F_seq27_54

5'-TTCTTTAACCATGTCCGGGTCG-3"'

G2_neo2_40_1F_seq27_54R

5 ' -CGACCCGGACATGGTTAAAGAANNKGTTAAACTGGCTGACGAAATTGA-3"

G2_neo2_40_1F_seq27_55

5'-CGCTTCTTTAACCATGTCCGG-3"

G2_neo2_40_1F_seq27_55R

5'-~CCGGACATGGTTAAAGAAGCGNNKAAACTGGCTGACGAAATTGAG-3"

(G2_neo2_40_1F_seq27_56

5'-AACCGCTTCTTTAACCATGTCC-3"'

G2_neo2_40_1F_seq27_56R

5 ' -GGACATGGTTAAAGAAGCGGTTNNKCTGGCTGACGAAATTGAGGA-3"

G2_neo2_40_1F_seq27_57

5'-TTTAACCGCTTCTTTAACCATGTC-3"'

G2_neo2_40_1F_seq27_57R

5'-GACATGGTTAAAGAAGCGGTTAAANNKGCTGACGAAATTGAGGATGAAA-3"

(G2_neo2_40_1F_seq27_58

5'-CAGTTTAACCGCTTCTTTAACCAT-3'

G2_neo2_40_1F_seq27_58R

5' -ATGGTTAAAGAAGCGGTTAAACTGNNKGACGAAATTGAGGATGAAATGCG-3"

G2_neo2_40_1F_seq27_59

5'-AGCCAGTTTAACCGCTTCTT-3"'

G2_neo2_40_1F_seq27_59R

5 ' -AAGAAGCGGTTAAACTGGCTNNKGAAATTGAGGATGAAATGCGTAAG-3"

(G2_neo2_40_1F_seq27_60

5'-GTCAGCCAGTTTAACCGCTT-3"'

G2_neo2_40_1F_seq27_60R

5 ' -AAGCGGTTAAACTGGCTGACNNKATTGAGGATGAAATGCGTAAGC-3"

(G2_neo2_40_1F_seq27_61

5'-TTCGTCAGCCAGTTTAACCGC-3"'

G2_neo2_40_1F_seq27_61R

5'-GCGGTTAAACTGGCTGACGAANNKGAGGATGAAATGCGTAAGCG-3"'

G2_neo2_40_1F_seq27_62

5'-AATTTCGTCAGCCAGTTTAACCG-3"'

G2_neo2_40_1F_seq27_62R

5' -CGGTTAAACTGGCTGACGAAATTNNKGATGAAATGCGTAAGCGTGG-3"

G2_neo2_40_1F_seq27_63

5'-CTCAATTTCGTCAGCCAGTTTA-3"'

G2_neo2_40_1F_seq27_63R

5'-TAAACTGGCTGACGAAATTGAGNNKGAAATGCGTAAGCGTGGTATC-3"

G2_neo2_40_1F_seq27_64

5'-ATCCTCAATTTCGTCAGCCAG-3'

G2_neo2_40_1F_seq27_64R

5 ' -CTGGCTGACGAAATTGAGGATNNKATGCGTAAGCGTGGTATCG-3"

G2_neo2_40_1F_seq27_65

5'-TTCATCCTCAATTTCGTCAGCCA-3"'

G2_neo2_40_1F_seq27_65R

5' -TGGCTGACGAAATTGAGGATGAANNKCGTAAGCGTGGTATCGACA-3"

(G2_neo2_40_1F_seq27_66

5'-CATTTCATCCTCAATTTCGTCAGCC-3"'

G2_neo2_40_1F_seq27_66R

5 ' -GGCTGACGAAATTGAGGATGAAATGNNKAAGCGTGGTATCGACACC-3"
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G2_neo2_40_1F_seq27_67

5'-ACGCATTTCATCCTCAATTTCGT-3"

G2_neo2_40_1F_seq27_67R

5'-ACGAAATTGAGGATGAAATGCGTNNKCGTGGTATCGACACCGAA-3"

(G2_neo2_40_1F_seq27_68

5'-CTTACGCATTTCATCCTCAATTTCG-3"'

G2_neo2_40_1F_seq27_68R

5 ' -CGAAATTGAGGATGAAATGCGTAAGNNKGGTATCGACACCGAAGATTACG-3"

G2_neo2_40_1F_seq27_69

5'-ACGCTTACGCATTTCATCCTC-3"'

G2_neo2_40_1F_seq27_69R

5 ' —~GAGGATGAAATGCGTAAGCGTNNKATCGACACCGAAGATTACGT-3"

(G2_neo2_40_1F_seq27_70

5'-ACCACGCTTACGCATTTCAT-3'

G2_neo2_40_1F_seq27_70R

5 ' -ATGAAATGCGTAAGCGTGGTNNKGACACCGAAGATTACGTTTCTAAC-3"

G2_neo2_40_1F_seq27_71

5'-GATACCACGCTTACGCATTTCA-3"'

G2_neo2_40_1F_seq27_71R

5'-TGAAATGCGTAAGCGTGGTATCNNKACCGAAGATTACGTTTCTAACCT-3"'

(G2_neo2_40_1F_seq27_72

5'-GTCGATACCACGCTTACGCA-3"'

G2_neo2_40_1F_seq27_72R

5' -TGCGTAAGCGTGGTATCGACNNKGAAGATTACGTTTCTAACCTGCG-3"

G2_neo2_40_1F_seq27_73

5'-GGTGTCGATACCACGCTTA-3"

G2_neo2_40_1F_seq27_73R

5' -TAAGCGTGGTATCGACACCNNKGATTACGTTTCTAACCTGCGTG-3"

(G2_neo2_40_1F_seq27_74

5'-TTCGGTGTCGATACCACGC-3"'

G2_neo2_40_1F_seq27_74R

5' -GCGTGGTATCGACACCGAANNKTACGTTTCTAACCTGCGTGT-3"

G2_neo2_40_1F_seq27_75

5'-ATCTTCGGTGTCGATACCACG-3"'

G2_neo2_40_1F_seq27_75R

5'-CGTGGTATCGACACCGAAGATNNKGTTTCTAACCTGCGTGTTATCC-3"

(G2_neo2_40_1F_seq27_76

5'-GTAATCTTCGGTGTCGATACCAC-3"'

G2_neo2_40_1F_seq27_76R

5 ' -GTGGTATCGACACCGAAGATTACNNKTCTAACCTGCGTGTTATCCTG-3"

G2_neo2_40_1F_seq27_77

5'-AACGTAATCTTCGGTGTCGAT-3"'

G2_neo2_40_1F_seq27_77R

5'-ATCGACACCGAAGATTACGTTNNKAACCTGCGTGTTATCCTGC-3"

G2_neo2_40_1F_seq27_78

5 ' -AGAAACGTAATCTTCGGTGTCGA-3"'

G2_neo2_40_1F_seq27_78R

5 ' -TCGACACCGAAGATTACGTTTCTNNKCTGCGTGTTATCCTGCAAG-3"

G2_neo2_40_1F_seq27_79

5'-GTTAGAAACGTAATCTTCGGTGTC-3"'

G2_neo2_40_1F_seq27_79R

5'-GACACCGAAGATTACGTTTCTAACNNKCGTGTTATCCTGCAAGAACTG-3"'

(G2_neo2_40_1F_seq27_80

5'-CAGGTTAGAAACGTAATCTTCGGT-3"'

G2_neo2_40_1F_seq27_80R

5 ' ~ACCGAAGATTACGTTTCTAACCTGNNKGTTATCCTGCAAGAACTGGC-3"

(G2_neo2_40_1F_seq27_81

5'-ACGCAGGTTAGAAACGTAATCTT-3"'

G2_neo2_40_1F_seq27_81R

5'-AAGATTACGTTTCTAACCTGCGTNNKATCCTGCAAGAACTGGCC-3"

(G2_neo2_40_1F_seq27_82

5'-AACACGCAGGTTAGAAACGTA-3'

G2_neo2_40_1F_seq27_82R

5'-TACGTTTCTAACCTGCGTGTTNNKCTGCAAGAACTGGCCCTC-3"

G2_neo2_40_1F_seq27_83

5'-GATAACACGCAGGTTAGAAACGT-3"'

G2_neo2_40_1F_seq27_83R

5'-ACGTTTCTAACCTGCGTGTTATCNNKCAAGAACTGGCCCTCGAG-3"'

G2_neo2_40_1F_seq27_84

5'-CAGGATAACACGCAGGTTAGAA-3'

G2_neo2_40_1F_seq27_84R

5'-TTCTAACCTGCGTGTTATCCTGNNKGAACTGGCCCTCGAGGG-3"

G2_neo2_40_1F_seq27_85

5'-TTGCAGGATAACACGCAGGT-3"'

G2_neo2_40_1F_seq27_85R

5'-ACCTGCGTGTTATCCTGCAANNKCTGGCCCTCGAGGGTG-3"'

(G2_neo2_40_1F_seq27_86

5'-TTCTTGCAGGATAACACGCAG-3'

G2_neo2_40_1F_seq27_86R

5'-CTGCGTGTTATCCTGCAAGAANNKGCCCTCGAGGGTGGAG-3"

G2_neo2_40_1F_seq29_001

5'-CATATGCGAAGCCGACCCT-3"

G2_neo2_40_1F_seq29_01R

5' -AGGGTCGGCTTCGCATATGNNKGACTACTACTCTAACCTCAAAGTTATCC-3"

G2_neo2_40_1F_seq29_002

5'-CTCCATATGCGAAGCCGAC-3'

G2_neo2_40_1F_seq29_02R

5'-GTCGGCTTCGCATATGGAGNNKTACTACTCTAACCTCAAAGTTATCCTG-3"

G2_neo2_40_1F_seq29_003

5'-GTCCTCCATATGCGAAGCCG-3"'

G2_neo2_40_1F_seq29_03R

5'-CGGCTTCGCATATGGAGGACNNKTACTCTAACCTCAAAGTTATCCTGG-3"'

G2_neo2_40_1F_seq29_004

5'-GTAGTCCTCCATATGCGAAGCC-3"'

G2_neo2_40_1F_seq29_04R

5' -GGCTTCGCATATGGAGGACTACNNKTCTAACCTCAAAGTTATCCTGGAA-3"

G2_neo2_40_1F_seq29_005

5'-GTAGTAGTCCTCCATATGCGAAG-3"

G2_neo2_40_1F_seq29_05R

5'-CTTCGCATATGGAGGACTACTACNNKAACCTCAAAGTTATCCTGGAAGA-3"

(G2_neo2_40_1F_seq29_006

5 ' -AGAGTAGTAGTCCTCCATATGCGA-3"'

G2_neo2_40_1F_seq29_06R

5 ' -TCGCATATGGAGGACTACTACTCTNNKCTCAAAGTTATCCTGGAAGAGCT-3"

G2_neo2_40_1F_seq29_007

5'-GTTAGAGTAGTAGTCCTCCATATGCG-3"

G2_neo2_40_1F_seq29_07R

5'-CGCATATGGAGGACTACTACTCTAACNNKAAAGTTATCCTGGAAGAGCTGG-3"

(G2_neo2_40_1F_seq29_008

5'-GAGGTTAGAGTAGTAGTCCTCCAT-3"'

G2_neo2_40_1F_seq29_08R

5 ' -ATGGAGGACTACTACTCTAACCTCNNKGTTATCCTGGAAGAGCTGGC-3"

G2_neo2_40_1F_seq29_009

5'-TTTGAGGTTAGAGTAGTAGTCCTCCA-3"'

G2_neo2_40_1F_seq29_09R

5'-TGGAGGACTACTACTCTAACCTCAAANNKATCCTGGAAGAGCTGGCA-3"

G2_neo2_40_1F_seq29_010

5'-AACTTTGAGGTTAGAGTAGTAGTCCT-3"'

G2_neo2_40_1F_seq29_10R

5' -AGGACTACTACTCTAACCTCAAAGTTNNKCTGGAAGAGCTGGCACG-3"

G2_neo2_40_1F_seq29_011

5'-GATAACTTTGAGGTTAGAGTAGTAGTCCT-3"'

G2_neo2_40_1F_seq29_11R

5'-AGGACTACTACTCTAACCTCAAAGTTATCNNKGAAGAGCTGGCACGTGA-3"

G2_neo2_40_1F_seq29_012

5'-CAGGATAACTTTGAGGTTAGAGTAGTA-3"'

G2_neo2_40_1F_seq29_12R

5'-TACTACTCTAACCTCAAAGTTATCCTGNNKGAGCTGGCACGTGAAATG-3"

G2_neo2_40_1F_seq29_013

5'-TTCCAGGATAACTTTGAGGTTAGAG-3"'

G2_neo2_40_1F_seq29_13R

5'-CTCTAACCTCAAAGTTATCCTGGAANNKCTGGCACGTGAAATGGAGC-3"

G2_neo2_40_1F_seq29_014

5'-CTCTTCCAGGATAACTTTGAGGTT-3"'

G2_neo2_40_1F_seq29_14R

5' -AACCTCAAAGTTATCCTGGAAGAGNNKGCACGTGAAATGGAGCG-3"

26




Supplementary information for: “De novo design of potent and selective cytokine mimics of IL-2 and IL-15”

G2_neo2_40_1F_seq29_015

5'-CAGCTCTTCCAGGATAACTTTGAG-3"

G2_neo2_40_1F_seq29_15R

5'-CTCAAAGTTATCCTGGAAGAGCTGNNKCGTGAAATGGAGCGTAATGG-3"

(G2_neo2_40_1F_seq29_016

5'-TGCCAGCTCTTCCAGGAT-3"'

G2_neo2_40_1F_seq29_16R

5' -ATCCTGGAAGAGCTGGCANNKGAAATGGAGCGTAATGGTCTG-3"

G2_neo2_40_1F_seq29_017

5'-ACGTGCCAGCTCTTCCAG-3"

G2_neo2_40_1F_seq29_17R

5 ' -CTGGAAGAGCTGGCACGTNNKATGGAGCGTAATGGTCTGTC-3"'

G2_neo2_40_1F_seq29_018

5'-TTCACGTGCCAGCTCTTCC-3"'

G2_neo2_40_1F_seq29_18R

5 ' -GGAAGAGCTGGCACGTGAANNKGAGCGTAATGGTCTGTCTGA-3"

G2_neo2_40_1F_seq29_019

5'-CATTTCACGTGCCAGCTCT-3"'

G2_neo2_40_1F_seq29_19R

5' -AGAGCTGGCACGTGAAATGNNKCGTAATGGTCTGTCTGACAAAG-3"

G2_neo2_40_1F_seq29_020

5'-CTCCATTTCACGTGCCAGCT-3"'

G2_neo2_40_1F_seq29_20R

5' -AGCTGGCACGTGAAATGGAGNNKAATGGTCTGTCTGACAAAGCG-3"

G2_neo2_40_1F_seq29_021

5'-ACGCTCCATTTCACGTGCC-3"'

G2_neo2_40_1F_seq29_21R

5'-GGCACGTGAAATGGAGCGTNNKGGTCTGTCTGACAAAGCGG-3"'

G2_neo2_40_1F_seq29_022

5'-ATTACGCTCCATTTCACGTGCC-3"'

G2_neo2_40_1F_seq29_22R

5 ' -GGCACGTGAAATGGAGCGTAATNNKCTGTCTGACAAAGCGGAAGA-3"

G2_neo2_40_1F_seq29_023

5'-ACCATTACGCTCCATTTCACGT-3"'

G2_neo2_40_1F_seq29_23R

5'-ACGTGAAATGGAGCGTAATGGTNNKTCTGACAAAGCGGAAGAATGG-3"

G2_neo2_40_1F_seq29_024

5'-CAGACCATTACGCTCCATTTCA-3"'

G2_neo2_40_1F_seq29_24R

5' -TGAAATGGAGCGTAATGGTCTGNNKGACAAAGCGGAAGAATGGC-3"

G2_neo2_40_1F_seq29_025

5'-AGACAGACCATTACGCTCCAT-3"'

G2_neo2_40_1F_seq29_25R

5'-ATGGAGCGTAATGGTCTGTCTNNKAAAGCGGAAGAATGGCGT-3"

G2_neo2_40_1F_seq29_026

5'-GTCAGACAGACCATTACGCTC-3"'

G2_neo2_40_1F_seq29_26R

5' -GAGCGTAATGGTCTGTCTGACNNKGCGGAAGAATGGCGTCA-3"

G2_neo2_40_1F_seq29_027

5'-TTTGTCAGACAGACCATTACGCT-3"'

G2_neo2_40_1F_seq29_27R

5'-AGCGTAATGGTCTGTCTGACAAANNKGAAGAATGGCGTCAGTGGA-3"

G2_neo2_40_1F_seq29_028

5'-CGCTTTGTCAGACAGACCAT-3'

G2_neo2_40_1F_seq29_28R

5' -ATGGTCTGTCTGACAAAGCGNNKGAATGGCGTCAGTGGAAAAA-3"

G2_neo2_40_1F_seq29_029

5'-TTCCGCTTTGTCAGACAGACC-3"'

G2_neo2_40_1F_seq29_29R

5'-GGTCTGTCTGACAAAGCGGAANNKTGGCGTCAGTGGAAAAAGA-3"'

(G2_neo2_40_1F_seq29_030

5'-TTCTTCCGCTTTGTCAGACAG-3"'

G2_neo2_40_1F_seq29_30R

5 ' -CTGTCTGACAAAGCGGAAGAANNKCGTCAGTGGAAAAAGATTGTAGA-3"

G2_neo2_40_1F_seq29_031

5'-CCATTCTTCCGCTTTGTCAGA-3"'

G2_neo2_40_1F_seq29_31R

5'-TCTGACAAAGCGGAAGAATGGNNKCAGTGGAAAAAGATTGTAGAACGC-3"'

G2_neo2_40_1F_seq29_032

5'-ACGCCATTCTTCCGCTTT-3"'

G2_neo2_40_1F_seq29_32R

5' -AAAGCGGAAGAATGGCGTNNKTGGAAAAAGATTGTAGAACGCAT-3"

G2_neo2_40_1F_seq29_033

5'-CTGACGCCATTCTTCCGCT-3"

G2_neo2_40_1F_seq29_33R

5 ' -AGCGGAAGAATGGCGTCAGNNKAAAAAGATTGTAGAACGCATTCGT-3"

G2_neo2_40_1F_seq29_034

5'-CCACTGACGCCATTCTTCCG-3"'

G2_neo2_40_1F_seq29_34R

5 ' -CGGAAGAATGGCGTCAGTGGNNKAAGATTGTAGAACGCATTCGTC-3"

G2_neo2_40_1F_seq29_035

5'-TTTCCACTGACGCCATTCTT-3"'

G2_neo2_40_1F_seq29_35R

5' -AAGAATGGCGTCAGTGGAAANNKATTGTAGAACGCATTCGTCAG-3"

G2_neo2_40_1F_seq29_036

5'-CTTTTTCCACTGACGCCATTC-3"'

G2_neo2_40_1F_seq29_36R

5' -GAATGGCGTCAGTGGAAAAAGNNKGTAGAACGCATTCGTCAGATTC-3"

G2_neo2_40_1F_seq29_037

5'-AATCTTTTTCCACTGACGCCAT-3"'

G2_neo2_40_1F_seq29_37R

5' -ATGGCGTCAGTGGAAAAAGATTNNKGAACGCATTCGTCAGATTCG-3"

(G2_neo2_40_1F_seq29_038

5'-TACAATCTTTTTCCACTGACGCC-3"'

G2_neo2_40_1F_seq29_38R

5 ' -GGCGTCAGTGGAAAAAGATTGTANNKCGCATTCGTCAGATTCGTTC-3"

G2_neo2_40_1F_seq29_039

5'-TTCTACAATCTTTTTCCACTGACGC-3"'

G2_neo2_40_1F_seq29_39R

5'-GCGTCAGTGGAAAAAGATTGTAGAANNKATTCGTCAGATTCGTTCTAACAAC-3"

(G2_neo2_40_1F_seq29_040

5'-GCGTTCTACAATCTTTTTCCACTG-3"'

G2_neo2_40_1F_seq29_40R

5 ' -CAGTGGAAAAAGATTGTAGAACGCNNKCGTCAGATTCGTTCTAACAACTC-3"

G2_neo2_40_1F_seq29_041

5'-AATGCGTTCTACAATCTTTTTCCAC-3'

G2_neo2_40_1F_seq29_41R

5'-GTGGAAAAAGATTGTAGAACGCATTNNKCAGATTCGTTCTAACAACTCTGAC-3"

(G2_neo2_40_1F_seq29_042

5'-ACGAATGCGTTCTACAATCTTTTT-3"'

G2_neo2_40_1F_seq29_42R

5 ' -AAAAAGATTGTAGAACGCATTCGTNNKATTCGTTCTAACAACTCTGACCT-3"

G2_neo2_40_1F_seq29_043

5'-CTGACGAATGCGTTCTACAATC-3"'

G2_neo2_40_1F_seq29_43R

5'-GATTGTAGAACGCATTCGTCAGNNKCGTTCTAACAACTCTGACCTCA-3"

(G2_neo2_40_1F_seq29_044

5'-AATCTGACGAATGCGTTCTACAA-3'

G2_neo2_40_1F_seq29_44R

5'-TTGTAGAACGCATTCGTCAGATTNNKTCTAACAACTCTGACCTCAATGAG-3"

G2_neo2_40_1F_seq29_045

5'-ACGAATCTGACGAATGCGTT-3"'

G2_neo2_40_1F_seq29_45R

5'-AACGCATTCGTCAGATTCGTNNKAACAACTCTGACCTCAATGAGG-3"

G2_neo2_40_1F_seq29_046

5'-AGAACGAATCTGACGAATGCGT-3

G2_neo2_40_1F_seq29_46R

5 ' -ACGCATTCGTCAGATTCGTTCTNNKAACTCTGACCTCAATGAGGC-3"

G2_neo2_40_1F_seq29_047

5'-GTTAGAACGAATCTGACGAATGCG-3

G2_neo2_40_1F_seq29_47R

5'-CGCATTCGTCAGATTCGTTCTAACNNKTCTGACCTCAATGAGGCGA-3"

G2_neo2_40_1F_seq29_048

5'-GTTGTTAGAACGAATCTGACGAAT-3'

G2_neo2_40_1F_seq29_48R

5' -ATTCGTCAGATTCGTTCTAACAACNNKGACCTCAATGAGGCGAAGG-3"
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G2_neo2_40_1F_seq29_049

5 ' -AGAGTTGTTAGAACGAATCTGACGA-3"'

G2_neo2_40_1F_seq29_49R

5'-TCGTCAGATTCGTTCTAACAACTCTNNKCTCAATGAGGCGAAGGAGC-3"

G2_neo2_40_1F_seq29_050

5'-GTCAGAGTTGTTAGAACGAATCTGA-3"'

G2_neo2_40_1F_seq29_50R

5' -TCAGATTCGTTCTAACAACTCTGACNNKAATGAGGCGAAGGAGCTG-3"

G2_neo2_40_1F_seq29_051

5'-GAGGTCAGAGTTGTTAGAACGAA-3"'

G2_neo2_40_1F_seq29_51R

5'-TTCGTTCTAACAACTCTGACCTCNNKGAGGCGAAGGAGCTGC-3"'

G2_neo2_40_1F_seq29_052

5'-ATTGAGGTCAGAGTTGTTAGAACGA-3"'

G2_neo2_40_1F_seq29_52R

5'-TCGTTCTAACAACTCTGACCTCAATNNKGCGAAGGAGCTGCTCAA-3"

G2_neo2_40_1F_seq29_053

5'-CTCATTGAGGTCAGAGTTGTTAGAA-3"'

G2_neo2_40_1F_seq29_ 53R

5'-TTCTAACAACTCTGACCTCAATGAGNNKAAGGAGCTGCTCAACCG-3"

G2_neo2_40_1F_seq29_054

5'-CGCCTCATTGAGGTCAGAGT-3"'

G2_neo2_40_1F_seq29_54R

5' -ACTCTGACCTCAATGAGGCGNNKGAGCTGCTCAACCGTCTG-3"

G2_neo2_40_1F_seq29_055

5'-CTTCGCCTCATTGAGGTCAG-3"'

G2_neo2_40_1F_seq29_55R

5'-CTGACCTCAATGAGGCGAAGNNKCTGCTCAACCGTCTGATCA-3"'

G2_neo2_40_1F_seq29_056

5'-CTCCTTCGCCTCATTGAGGT-3"'

G2_neo2_40_1F_seq29_56R

5' -ACCTCAATGAGGCGAAGGAGNNKCTCAACCGTCTGATCACCTAC-3"

G2_neo2_40_1F_seq29_057

5'-CAGCTCCTTCGCCTCATTG-3"

G2_neo2_40_1F_seq29_57R

5 ' -CAATGAGGCGAAGGAGCTGNNKAACCGTCTGATCACCTACATC-3"'

G2_neo2_40_1F_seq29_058

5'-GAGCAGCTCCTTCGCCTC-3"'

G2_neo2_40_1F_seq29_58R

5 ' -GAGGCGAAGGAGCTGCTCNNKCGTCTGATCACCTACATCCAG-3"

G2_neo2_40_1F_seq29_059

5'-GTTGAGCAGCTCCTTCGCC-3"

G2_neo2_40_1F_seq29_59R

5 ' -GGCGAAGGAGCTGCTCAACNNKCTGATCACCTACATCCAGTCTC-3"'

(G2_neo2_40_1F_seq29_060

5'-ACGGTTGAGCAGCTCCTT-3"'

G2_neo2_40_1F_seq29_60R

5' -AAGGAGCTGCTCAACCGTNNKATCACCTACATCCAGTCTCAAAT-3"

G2_neo2_40_1F_seq29_061

5'-CAGACGGTTGAGCAGCTC-3"

G2_neo2_40_1F_seq29_61R

5'-GAGCTGCTCAACCGTCTGNNKACCTACATCCAGTCTCAAATCTTC-3"'

(G2_neo2_40_1F_seq29_062

5'-GATCAGACGGTTGAGCAGCT-3"'

G2_neo2_40_1F_seq29_62R

5' -AGCTGCTCAACCGTCTGATCNNKTACATCCAGTCTCAAATCTTCGA-3"

G2_neo2_40_1F_seq29_063

5'-GGTGATCAGACGGTTGAGCA-3"'

G2_neo2_40_1F_seq29_63R

5'-TGCTCAACCGTCTGATCACCNNKATCCAGTCTCAAATCTTCGAAATC-3"

G2_neo2_40_1F_seq29_064

5'-GTAGGTGATCAGACGGTTGAGC-3"'

G2_neo2_40_1F_seq29_64R

5'-GCTCAACCGTCTGATCACCTACNNKCAGTCTCAAATCTTCGAAATCTCC-3"

G2_neo2_40_1F_seq29_065

5'-GATGTAGGTGATCAGACGGTTG-3"

G2_neo2_40_1F_seq29_65R

5'-CAACCGTCTGATCACCTACATCNNKTCTCAAATCTTCGAAATCTCCGA-3"'

(G2_neo2_40_1F_seq29_066

5'-CTGGATGTAGGTGATCAGACGG-3"'

G2_neo2_40_1F_seq29_66R

5'-CCGTCTGATCACCTACATCCAGNNKCAAATCTTCGAAATCTCCGAACG-3"

G2_neo2_40_1F_seq29_067

5 ' -AGACTGGATGTAGGTGATCAGAC-3"'

G2_neo2_40_1F_seq29_67R

5'-GTCTGATCACCTACATCCAGTCTNNKATCTTCGAAATCTCCGAACGT-3"

G2_neo2_40_1F_seq29_068

5'-TTGAGACTGGATGTAGGTGATCA-3"'

G2_neo2_40_1F_seq29_68R

5 ' -TGATCACCTACATCCAGTCTCAANNKTTCGAAATCTCCGAACGTATCC-3"

G2_neo2_40_1F_seq29_069

5'-GATTTGAGACTGGATGTAGGTGAT-3"'

G2_neo2_40_1F_seq29_69R

5'-ATCACCTACATCCAGTCTCAAATCNNKGAAATCTCCGAACGTATCCGT-3"'

(G2_neo2_40_1F_seq29_070

5'-GAAGATTTGAGACTGGATGTAGGTG-3"'

G2_neo2_40_1F_seq29_70R

5 ' -~CACCTACATCCAGTCTCAAATCTTCNNKATCTCCGAACGTATCCGTG-3"

G2_neo2_40_1F_seq29_071

5'-TTCGAAGATTTGAGACTGGATGTA-3"'

G2_neo2_40_1F_seq29_71R

5'-TACATCCAGTCTCAAATCTTCGAANNKTCCGAACGTATCCGTGAAAC-3"

G2_neo2_40_1F_seq29_072

5'-GATTTCGAAGATTTGAGACTGGATG-3"'

G2_neo2_40_1F_seq29_72R

5'-CATCCAGTCTCAAATCTTCGAAATCNNKGAACGTATCCGTGAAACTGAC-3"

G2_neo2_40_1F_seq29_073

5 ' -GGAGATTTCGAAGATTTGAGACTGG-3"

G2_neo2_40_1F_seq29_73R

5'-CCAGTCTCAAATCTTCGAAATCTCCNNKCGTATCCGTGAAACTGACCA-3"'

G2_neo2_40_1F_seq29_074

5'-TTCGGAGATTTCGAAGATTTGAGA-3"'

G2_neo2_40_1F_seq29_74R

5' -TCTCAAATCTTCGAAATCTCCGAANNKATCCGTGAAACTGACCAGG-3"

G2_neo2_40_1F_seq29_075

5'-ACGTTCGGAGATTTCGAAGAT-3"'

G2_neo2_40_1F_seq29_75R

5'-ATCTTCGAAATCTCCGAACGTNNKCGTGAAACTGACCAGGAGAA-3"

G2_neo2_40_1F_seq29_076

5'-GATACGTTCGGAGATTTCGAAGA-3"'

G2_neo2_40_1F_seq29_76R

5 ' -TCTTCGAAATCTCCGAACGTATCNNKGAAACTGACCAGGAGAAAAAGG-3"

G2_neo2_40_1F_seq29_077

5'-ACGGATACGTTCGGAGATTTC-3"'

G2_neo2_40_1F_seq29_77R

5' -GAAATCTCCGAACGTATCCGTNNKACTGACCAGGAGAAAAAGGAG-3"

G2_neo2_40_1F_seq29_078

5'-TTCACGGATACGTTCGGAGA-3"'

G2_neo2_40_1F_seq29_78R

5' -TCTCCGAACGTATCCGTGAANNKGACCAGGAGAAAAAGGAGGAA-3"

G2_neo2_40_1F_seq29_079

5'-AGTTTCACGGATACGTTCGGA-3"'

G2_neo2_40_1F_seq29_79R

5'-TCCGAACGTATCCGTGAAACTNNKCAGGAGAAAAAGGAGGAATCTTG-3"

G2_neo2_40_1F_seq29_080

5'-GTCAGTTTCACGGATACGTTCG-3"'

G2_neo2_40_1F_seq29_80R

5' -CGAACGTATCCGTGAAACTGACNNKGAGAAAAAGGAGGAATCTTGGAAG-3"

G2_neo2_40_1F_seq29_081

5'-CTGGTCAGTTTCACGGATACGT-3"'

G2_neo2_40_1F_seq29_81R

5'-ACGTATCCGTGAAACTGACCAGNNKAAAAAGGAGGAATCTTGGAAGAAG-3"

G2_neo2_40_1F_seq29_082

5'-CTCCTGGTCAGTTTCACGGA-3"'

G2_neo2_40_1F_seq29_82R

5' -TCCGTGAAACTGACCAGGAGNNKAAGGAGGAATCTTGGAAGAAGTG-3"
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G2_neo2_40_1F_seq29_083

5'-TTTCTCCTGGTCAGTTTCACGG-3"

G2_neo2_40_1F_seq29_83R

5'-CCGTGAAACTGACCAGGAGAAANNKGAGGAATCTTGGAAGAAGTGGC-3"'

G2_neo2_40_1F_seq29_084

5'-CTTTTTCTCCTGGTCAGTTTCACG-3"'

G2_neo2_40_1F_seq29_84R

5' -CGTGAAACTGACCAGGAGAAAAAGNNKGAATCTTGGAAGAAGTGGCAAC-3"

G2_neo2_40_1F_seq29_085

5'-CTCCTTTTTCTCCTGGTCAGTT-3"'

G2_neo2_40_1F_seq29_85R

5 ' —~AACTGACCAGGAGAAAAAGGAGNNKTCTTGGAAGAAGTGGCAACT-3"

G2_neo2_40_1F_seq29_086

5'-TTCCTCCTTTTTCTCCTGGTCA-3"'

G2_neo2_40_1F_seq29_86R

5 ' -TGACCAGGAGAAAAAGGAGGAANNKTGGAAGAAGTGGCAACTCC-3"

G2_neo2_40_1F_seq29_087

5'-AGATTCCTCCTTTTTCTCCTGGT-3"

G2_neo2_40_1F_seq29_87R

5 ' —~ACCAGGAGAAAAAGGAGGAATCTNNKAAGAAGTGGCAACTCCTCC-3"

G2_neo2_40_1F_seq29_088

5'-CCAAGATTCCTCCTTTTTCTCCTG-3"'

G2_neo2_40_1F_seq29_88R

5 ' -CAGGAGAAAAAGGAGGAATCTTGGNNKAAGTGGCAACTCCTCCTCG-3"

G2_neo2_40_1F_seq29_089

5'-CTTCCAAGATTCCTCCTTTTTCTCC-3"

G2_neo2_40_1F_seq29_89R

5 ' ~-GGAGAAAAAGGAGGAATCTTGGAAGNNKTGGCAACTCCTCCTCGA-3"'

(G2_neo2_40_1F_seq29_090

5'-CTTCTTCCAAGATTCCTCCTTTTTC-3"'

G2_neo2_40_1F_seq29_90R

5 ' ~-GAAAAAGGAGGAATCTTGGAAGAAGNNKCAACTCCTCCTCGAACACG-3"

G2_neo2_40_1F_seq29_091

5'-CCACTTCTTCCAAGATTCCTCCT-3"

G2_neo2_40_1F_seq29_91R

5 ' ~AGGAGGAATCTTGGAAGAAGTGGNNKCTCCTCCTCGAACACGC-3"'

G2_neo2_40_1F_seq29_092

5'-TTGCCACTTCTTCCAAGATTCCT-3"'

G2_neo2_40_1F_seq29_92R

5' -AGGAATCTTGGAAGAAGTGGCAANNKCTCCTCGAACACGCGC-3"

G2_neo2_40_1F_seq29_093

5'-GAGTTGCCACTTCTTCCAAGAT-3"'

G2_neo2_40_1F_seq29_93R

5'-ATCTTGGAAGAAGTGGCAACTCNNKCTCGAACACGCGCTCC-3"'

G2_neo2_40_1F_seq29_094

5'-GAGGAGTTGCCACTTCTTCCA-3"'

G2_neo2_40_1F_seq29_94R

5 ' -TGGAAGAAGTGGCAACTCCTCNNKGAACACGCGCTCCTGG-3"

G2_neo2_40_1F_seq29_095

5'-GAGGAGGAGTTGCCACTTCT-3"'

G2_neo2_40_1F_seq29_95R

5 ' ~AGAAGTGGCAACTCCTCCTCNNKCACGCGCTCCTGGAC-3"'

G2_neo2_40_1F_seq29_096

5'-TTCGAGGAGGAGTTGCCAC-3"'

G2_neo2_40_1F_seq29_96R

5 ' -GTGGCAACTCCTCCTCGAANNKGCGCTCCTGGACGTG-3"

G2_neo2_40_1F_seq29_097

5'-GTGTTCGAGGAGGAGTTGCC-3"

G2_neo2_40_1F_seq29_97R

5'-GGCAACTCCTCCTCGAACACNNKCTCCTGGACGTGCTGATG-3"'

(G2_neo2_40_1F_seq29_098

5'-CGCGTGTTCGAGGAGGAG-3"'

G2_neo2_40_1F_seq29_98R

5'-CTCCTCCTCGAACACGCGNNKCTGGACGTGCTGATGCT-3"

G2_neo2_40_1F_seq29_099

5'-GAGCGCGTGTTCGAGGAG-3"

G2_neo2_40_1F_seq29_99R

5'-CTCCTCGAACACGCGCTCNNKGACGTGCTGATGCTGCT-3"'

G2_neo2_40_1F_seq29_100

5'-CAGGAGCGCGTGTTCGAG-3"'

G2_neo2_40_1F_seq29_100R

5' -CTCGAACACGCGCTCCTGNNKGTGCTGATGCTGCTGAATG-3"

G2_neo2_40_1F_seq29_101

5'-GTCCAGGAGCGCGTGTTC-3"

G2_neo2_40_1F_seq29_101R

5 ' -GAACACGCGCTCCTGGACNNKCTGATGCTGCTGAATGATCTC-3"'

G2_neo2_40_1F_seq29_102

5'-CACGTCCAGGAGCGCGTG-3"'

G2_neo2_40_1F_seq29_102R

5' -CACGCGCTCCTGGACGTGNNKATGCTGCTGAATGATCTCGA-3"

G2_neo2_40_1F_seq29_103

5'-CAGCACGTCCAGGAGCGC-3"

G2_neo2_40_1F_seq29_103R

5'-GCGCTCCTGGACGTGCTGNNKCTGCTGAATGATCTCGAGGG-3"'

G2_neo2_40_1F_seq29_104

5'-CATCAGCACGTCCAGGAGC-3"'

G2_neo2_40_1F_seq29_104R

5' -GCTCCTGGACGTGCTGATGNNKCTGAATGATCTCGAGGGTGG-3"

G2_neo2_40_1F_seq29_105

5'-CAGCATCAGCACGTCCAG-3"'

G2_neo2_40_1F_seq29_105R

5'-CTGGACGTGCTGATGCTGNNKAATGATCTCGAGGGTGGAGG-3"

G2_neo2_40_1F_seq29_106

5'-CAGCAGCATCAGCACGTC-3"'

G2_neo2_40_1F_seq29_106R

5 ' -GACGTGCTGATGCTGCTGNNKGATCTCGAGGGTGGAGGT-3"

G2_neo2_40_1F_seq36_01

5'-CATATGCGAAGCCGACCCT-3"

G2_neo2_40_1F_seq36_01R

5' -AGGGTCGGCTTCGCATATGNNKAAAAAGAAAATTCAGCTGCTCGC-3"

(G2_neo2_40_1F_seq36_02

5'-AGGCATATGCGAAGCCGA-3'

G2_neo2_40_1F_seq36_02R

5' -TCGGCTTCGCATATGCCTNNKAAGAAAATTCAGCTGCTCGC-3"

G2_neo2_40_1F_seq36_03

5'-TTTAGGCATATGCGAAGCCGA-3"'

G2_neo2_40_1F_seq36_03R

5'-TCGGCTTCGCATATGCCTAAANNKAAAATTCAGCTGCTCGCG-3"

(G2_neo2_40_1F_seq36_04

5'-CTTTTTAGGCATATGCGAAGCCG-3"'

G2_neo2_40_1F_seq36_04R

5' -CGGCTTCGCATATGCCTAAAAAGNNKATTCAGCTGCTCGCGG-3"

G2_neo2_40_1F_seq36_05

5'-TTTCTTTTTAGGCATATGCGAAGCC-3"'

G2_neo2_40_1F_seq36_05R

5'-GGCTTCGCATATGCCTAAAAAGAAANNKCAGCTGCTCGCGGAA-3'

(G2_neo2_40_1F_seq36_06

5'-AATTTTCTTTTTAGGCATATGCGAAGC-3"'

G2_neo2_40_1F_seq36_06R

5' -GCTTCGCATATGCCTAAAAAGAAAATTNNKCTGCTCGCGGAACACG-3"

G2_neo2_40_1F_seq36_07

5'-CTGAATTTTCTTTTTAGGCATATGCGA-3"'

G2_neo2_40_1F_seq36_07R

5'-TCGCATATGCCTAAAAAGAAAATTCAGNNKCTCGCGGAACACGCG-3"

(G2_neo2_40_1F_seq36_08

5'-CAGCTGAATTTTCTTTTTAGGCATATG-3"'

G2_neo2_40_1F_seq36_08R

5'-CATATGCCTAAAAAGAAAATTCAGCTGNNKGCGGAACACGCGCT-3"

G2_neo2_40_1F_seq36_09

5'-GAGCAGCTGAATTTTCTTTTTAGGC-3"

G2_neo2_40_1F_seq36_09R

5'-GCCTAAAAAGAAAATTCAGCTGCTCNNKGAACACGCGCTCCTGG-3"'

G2_neo2_40_1F_seq36_10

5'-CGCGAGCAGCTGAATTTTC-3"'

G2_neo2_40_1F_seq36_10R

5 ' -GAAAATTCAGCTGCTCGCGNNKCACGCGCTCCTGGAC-3"
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(G2_neo2_40_1F_seq36_11

5'-TTCCGCGAGCAGCTGAAT-3"

G2_neo2_40_1F_seq36_11R

5'-ATTCAGCTGCTCGCGGAANNKGCGCTCCTGGACGC-3"'

(G2_neo2_40_1F_seq36_12

5'-GTGTTCCGCGAGCAGCTG-3"'

G2_neo2_40_1F_seq36_12R

5 ' -~CAGCTGCTCGCGGAACACNNKCTCCTGGACGCGCTG-3"

G2_neo2_40_1F_seq36_13

5'-CGCGTGTTCCGCGAGCAG-3"

G2_neo2_40_1F_seq36_13R

5'-CTGCTCGCGGAACACGCGNNKCTGGACGCGCTGATGAT-3"'

(G2_neo2_40_1F_seq36_14

5'-GAGCGCGTGTTCCGCGAG-3"'

G2_neo2_40_1F_seq36_14R

5 ' -CTCGCGGAACACGCGCTCNNKGACGCGCTGATGATCCT-3"

G2_neo2_40_1F_seq36_15

5'-CAGGAGCGCGTGTTCCGC-3"

G2_neo2_40_1F_seq36_15R

5 ' -GCGGAACACGCGCTCCTGNNKGCGCTGATGATCCTGAACA-3"'

(G2_neo2_40_1F_seq36_16

5'-GTCCAGGAGCGCGTGTTC-3"'

G2_neo2_40_1F_seq36_16R

5 ' -GAACACGCGCTCCTGGACNNKCTGATGATCCTGAACATCGTTAAA-3"

G2_neo2_40_1F_seq36_17

5'-CGCGTCCAGGAGCGCGTG-3"

G2_neo2_40_1F_seq36_17R

5'-CACGCGCTCCTGGACGCGNNKATGATCCTGAACATCGTTAAAACG-3"'

(G2_neo2_40_1F_seq36_18

5'-CAGCGCGTCCAGGAGCGC-3"'

G2_neo2_40_1F_seq36_18R

5 ' -GCGCTCCTGGACGCGCTGNNKATCCTGAACATCGTTAAAACGAAC-3"

G2_neo2_40_1F_seq36_19

5'-CATCAGCGCGTCCAGGAG-3"

G2_neo2_40_1F_seq36_19R

5'-CTCCTGGACGCGCTGATGNNKCTGAACATCGTTAAAACGAACTCT-3"'

(G2_neo2_40_1F_seq36_20

5'-GATCATCAGCGCGTCCAG-3"'

G2_neo2_40_1F_seq36_20R

5 ' -CTGGACGCGCTGATGATCNNKAACATCGTTAAAACGAACTCTCAG-3"

(G2_neo2_40_1F_seq36_21

5'-CAGGATCATCAGCGCGTC-3"

G2_neo2_40_1F_seq36_21R

5' -GACGCGCTGATGATCCTGNNKATCGTTAAAACGAACTCTCAGAAC-3"

(G2_neo2_40_1F_seq36_22

5'-GTTCAGGATCATCAGCGCGT-3"'

G2_neo2_40_1F_seq36_22R

5' -ACGCGCTGATGATCCTGAACNNKGTTAAAACGAACTCTCAGAACGC-3"

G2_neo2_40_1F_seq36_23

5'-GATGTTCAGGATCATCAGCGCG-3"'

G2_neo2_40_1F_seq36_23R

5'-CGCGCTGATGATCCTGAACATCNNKAAAACGAACTCTCAGAACGC-3"'

(G2_neo2_40_1F_seq36_24

5'-AACGATGTTCAGGATCATCAGCG-3"'

G2_neo2_40_1F_seq36_24R

5' -CGCTGATGATCCTGAACATCGTTNNKACGAACTCTCAGAACGCG-3"

G2_neo2_40_1F_seq36_25

5'-TTTAACGATGTTCAGGATCATCAGC-3"'

G2_neo2_40_1F_seq36_25R

5'-GCTGATGATCCTGAACATCGTTAAANNKAACTCTCAGAACGCGGAAG-3"

(G2_neo2_40_1F_seq36_26

5'-CGTTTTAACGATGTTCAGGATCAT-3"'

G2_neo2_40_1F_seq36_26R

5' -ATGATCCTGAACATCGTTAAAACGNNKTCTCAGAACGCGGAAGAAA-3"

G2_neo2_40_1F_seq36_27

5'-GTTCGTTTTAACGATGTTCAGGAT-3"

G2_neo2_40_1F_seq36_27R

5'-ATCCTGAACATCGTTAAAACGAACNNKCAGAACGCGGAAGAAAAACT-3"

(G2_neo2_40_1F_seq36_28

5'-AGAGTTCGTTTTAACGATGTTCAGG-3"'

G2_neo2_40_1F_seq36_28R

5 ' -~CCTGAACATCGTTAAAACGAACTCTNNKAACGCGGAAGAAAAACTGG-3"

G2_neo2_40_1F_seq36_29

5'-CTGAGAGTTCGTTTTAACGATGTT-3"'

G2_neo2_40_1F_seq36_29R

5'-AACATCGTTAAAACGAACTCTCAGNNKGCGGAAGAAAAACTGGAGGA-3"

(G2_neo2_40_1F_seq36_30

5'-GTTCTGAGAGTTCGTTTTAACGAT-3"'

G2_neo2_40_1F_seq36_30R

5'-ATCGTTAAAACGAACTCTCAGAACNNKGAAGAAAAACTGGAGGACTATGC-3"

G2_neo2_40_1F_seq36_31

5'-CGCGTTCTGAGAGTTCGTT-3"

G2_neo2_40_1F_seq36_31R

5 ' ~AACGAACTCTCAGAACGCGNNKGAAAAACTGGAGGACTATGCG-3"'

(G2_neo2_40_1F_seq36_32

5'-TTCCGCGTTCTGAGAGTTCG-3"'

G2_neo2_40_1F_seq36_32R

5 ' -~CGAACTCTCAGAACGCGGAANNKAAACTGGAGGACTATGCGTC-3"

G2_neo2_40_1F_seq36_33

5'-TTCTTCCGCGTTCTGAGAGT-3"'

G2_neo2_40_1F_seq36_33R

5'-ACTCTCAGAACGCGGAAGAANNKCTGGAGGACTATGCGTCTAAC-3"'

(G2_neo2_40_1F_seq36_34

5'-TTTTTCTTCCGCGTTCTGAGA-3"'

G2_neo2_40_1F_seq36_34R

5' -TCTCAGAACGCGGAAGAAAAANNKGAGGACTATGCGTCTAACGT-3"

G2_neo2_40_1F_seq36_35

5'-CAGTTTTTCTTCCGCGTTCTG-3"

G2_neo2_40_1F_seq36_35R

5' —~CAGAACGCGGAAGAAAAACTGNNKGACTATGCGTCTAACGTTGAAG-3"

(G2_neo2_40_1F_seq36_36

5'-CTCCAGTTTTTCTTCCGCGT-3"'

G2_neo2_40_1F_seq36_36R

5 ' ~ACGCGGAAGAAAAACTGGAGNNKTATGCGTCTAACGTTGAAGTTATC-3"

G2_neo2_40_1F_seq36_37

5'-GTCCTCCAGTTTTTCTTCCGCG-3"

G2_neo2_40_1F_seq36_37R

5 ' -CGCGGAAGAAAAACTGGAGGACNNKGCGTCTAACGTTGAAGTTATCC-3"'

(G2_neo2_40_1F_seq36_38

5'-ATAGTCCTCCAGTTTTTCTTCCGC-3"'

G2_neo2_40_1F_seq36_38R

5 ' -GCGGAAGAAAAACTGGAGGACTATNNKTCTAACGTTGAAGTTATCCTGGA-3"

G2_neo2_40_1F_seq36_39

5'-CGCATAGTCCTCCAGTTTTTCT-3"'

G2_neo2_40_1F_seq36_39R

5 ' -~AGAAAAACTGGAGGACTATGCGNNKAACGTTGAAGTTATCCTGGAAGA-3"'

(G2_neo2_40_1F_seq36_40

5'-AGACGCATAGTCCTCCAGTT-3"'

G2_neo2_40_1F_seq36_40R

5 ' -AACTGGAGGACTATGCGTCTNNKGTTGAAGTTATCCTGGAAGAGATCG-3"

(G2_neo2_40_1F_seq36_41

5'-GTTAGACGCATAGTCCTCCAGT-3"

G2_neo2_40_1F_seq36_41R

5'-ACTGGAGGACTATGCGTCTAACNNKGAAGTTATCCTGGAAGAGATCGC-3"

(G2_neo2_40_1F_seq36_42

5'-AACGTTAGACGCATAGTCCTCC-3"'

G2_neo2_40_1F_seq36_42R

5 ' -GGAGGACTATGCGTCTAACGTTNNKGTTATCCTGGAAGAGATCGCC-3"

G2_neo2_40_1F_seq36_43

5'-TTCAACGTTAGACGCATAGTCCT-3"

G2_neo2_40_1F_seq36_43R

5 ' -AGGACTATGCGTCTAACGTTGAANNKATCCTGGAAGAGATCGCCC-3"'

(G2_neo2_40_1F_seq36_44

5'-AACTTCAACGTTAGACGCATAGT-3"'

G2_neo2_40_1F_seq36_44R

5' -ACTATGCGTCTAACGTTGAAGT TNNKCTGGAAGAGATCGCCCG-3"
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G2_neo2_40_1F_seq36_45

5'-GATAACTTCAACGTTAGACGCAT-3"'

G2_neo2_40_1F_seq36_45R

5'-ATGCGTCTAACGTTGAAGTTATCNNKGAAGAGATCGCCCGTCTG-3"

(G2_neo2_40_1F_seq36_46

5'-CAGGATAACTTCAACGTTAGACGC-3"'

G2_neo2_40_1F_seq36_46R

5' -GCGTCTAACGTTGAAGTTATCCTGNNKGAGATCGCCCGTCTGATG-3"

G2_neo2_40_1F_seq36_47

5'-TTCCAGGATAACTTCAACGTTAGAC-3"'

G2_neo2_40_1F_seq36_47R

5'-GTCTAACGTTGAAGTTATCCTGGAANNKATCGCCCGTCTGATGGA-3"

(G2_neo2_40_1F_seq36_48

5'-CTCTTCCAGGATAACTTCAACGTT-3"'

G2_neo2_40_1F_seq36_48R

5' -AACGTTGAAGTTATCCTGGAAGAGNNKGCCCGTCTGATGGAATCTG-3"

G2_neo2_40_1F_seq36_49

5'-GATCTCTTCCAGGATAACTTCAACGT-3"'

G2_neo2_40_1F_seq36_49R

5'-ACGTTGAAGTTATCCTGGAAGAGATCNNKCGTCTGATGGAATCTGGTGA-3"

(G2_neo2_40_1F_seq36_50

5'-GGCGATCTCTTCCAGGATAACT-3"'

G2_neo2_40_1F_seq36_50R

5 ' -AGTTATCCTGGAAGAGATCGCCNNKCTGATGGAATCTGGTGACCA-3"

G2_neo2_40_1F_seq36_51

5'-ACGGGCGATCTCTTCCAG-3"

G2_neo2_40_1F_seq36_51R

5 ' -CTGGAAGAGATCGCCCGTNNKATGGAATCTGGTGACCAGAAAG-3"'

(G2_neo2_40_1F_seq36_52

5'-CAGACGGGCGATCTCTTCC-3"'

G2_neo2_40_1F_seq36_52R

5 ' ~GGAAGAGATCGCCCGTCTGNNKGAATCTGGTGACCAGAAAGACG-3"

G2_neo2_40_1F_seq36_53

5'-CATCAGACGGGCGATCTCT-3"

G2_neo2_40_1F_seq36_53R

5 ' ~AGAGATCGCCCGTCTGATGNNKTCTGGTGACCAGAAAGACGA-3"'

(G2_neo2_40_1F_seq36_54

5'-TTCCATCAGACGGGCGAT-3"'

G2_neo2_40_1F_seq36_54R

5' -ATCGCCCGTCTGATGGAANNKGGTGACCAGAAAGACGAAGC-3"

G2_neo2_40_1F_seq36_55

5'-AGATTCCATCAGACGGGCGA-3"'

G2_neo2_40_1F_seq36_55R

5'-TCGCCCGTCTGATGGAATCTNNKGACCAGAAAGACGAAGCGG-3"'

(G2_neo2_40_1F_seq36_56

5'-ACCAGATTCCATCAGACGGGC-3"'

G2_neo2_40_1F_seq36_56R

5' -GCCCGTCTGATGGAATCTGGTNNKCAGAAAGACGAAGCGGAAAA-3"

G2_neo2_40_1F_seq36_57

5'-GTCACCAGATTCCATCAGACGG-3"

G2_neo2_40_1F_seq36_57R

5'-CCGTCTGATGGAATCTGGTGACNNKAAAGACGAAGCGGAAAAGGC-3"'

(G2_neo2_40_1F_seq36_58

5'-CTGGTCACCAGATTCCATCAG-3'

G2_neo2_40_1F_seq36_58R

5' -CTGATGGAATCTGGTGACCAGNNKGACGAAGCGGAAAAGGCC-3"

G2_neo2_40_1F_seq36_59

5'-TTTCTGGTCACCAGATTCCATCA-3"'

G2_neo2_40_1F_seq36_59R

5' -TGATGGAATCTGGTGACCAGAAANNKGAAGCGGAAAAGGCCAAG-3"

(G2_neo2_40_1F_seq36_60

5'-GTCTTTCTGGTCACCAGATTCCA-3"'

G2_neo2_40_1F_seq36_60R

5 ' -TGGAATCTGGTGACCAGAAAGACNNKGCGGAAAAGGCCAAGCG-3"

G2_neo2_40_1F_seq36_61

5'-TTCGTCTTTCTGGTCACCAGA-3"'

G2_neo2_40_1F_seq36_61R

5 ' -TCTGGTGACCAGAAAGACGAANNKGAAAAGGCCAAGCGCATG-3"'

(G2_neo2_40_1F_seq36_62

5'-CGCTTCGTCTTTCTGGTCAC-3"'

G2_neo2_40_1F_seq36_62R

5' -GTGACCAGAAAGACGAAGCGNNKAAGGCCAAGCGCATGAA-3"

G2_neo2_40_1F_seq36_63

5'-TTCCGCTTCGTCTTTCTGGT-3"

G2_neo2_40_1F_seq36_63R

5 ' ~ACCAGAAAGACGAAGCGGAANNKGCCAAGCGCATGAAAGAA-3'

(G2_neo2_40_1F_seq36_64

5'-CTTTTCCGCTTCGTCTTTCTGG-3"

G2_neo2_40_1F_seq36_64R

5 ' -~CCAGAAAGACGAAGCGGAAAAGNNKAAGCGCATGAAAGAATGGATG-3"

G2_neo2_40_1F_seq36_65

5'-GGCCTTTTCCGCTTCGTC-3"

G2_neo2_40_1F_seq36_65R

5 ' -GACGAAGCGGAAAAGGCCNNKCGCATGAAAGAATGGATGAAACG-3"'

(G2_neo2_40_1F_seq36_66

5'-CTTGGCCTTTTCCGCTTCG-3"'

G2_neo2_40_1F_seq36_66R

5 ' ~-CGAAGCGGAAAAGGCCAAGNNKATGAAAGAATGGATGAAACGTATCA-3"

G2_neo2_40_1F_seq36_67

5'-GCGCTTGGCCTTTTCCGC-3"

G2_neo2_40_1F_seq36_67R

5 ' —~GCGGAAAAGGCCAAGCGCNNKAAAGAATGGATGAAACGTATCAAGA-3"

(G2_neo2_40_1F_seq36_68

5'-CATGCGCTTGGCCTTTTCC-3"'

G2_neo2_40_1F_seq36_68R

5 ' -GGAAAAGGCCAAGCGCATGNNKGAATGGATGAAACGTATCAAGACT-3"

G2_neo2_40_1F_seq36_69

5'-TTTCATGCGCTTGGCCTT-3"

G2_neo2_40_1F_seq36_69R

5 ' ~AAGGCCAAGCGCATGAAANNKTGGATGAAACGTATCAAGACTACC-3"

(G2_neo2_40_1F_seq36_70

5'-TTCTTTCATGCGCTTGGCC-3"'

G2_neo2_40_1F_seq36_70R

5 ' -GGCCAAGCGCATGAAAGAANNKATGAAACGTATCAAGACTACCGC-3"

(G2_neo2_40_1F_seq36_71

5'-CCATTCTTTCATGCGCTTGGC-3"

G2_neo2_40_1F_seq36_71R

5 ' —~GCCAAGCGCATGAAAGAATGGNNKAAACGTATCAAGACTACCGCT-3"

(G2_neo2_40_1F_seq36_72

5'-CATCCATTCTTTCATGCGCTT-3"'

G2_neo2_40_1F_seq36_72R

5 ' -AAGCGCATGAAAGAATGGATGNNKCGTATCAAGACTACCGCTTCC-3"

G2_neo2_40_1F_seq36_73

5'-TTTCATCCATTCTTTCATGCGCT-3"

G2_neo2_40_1F_seq36_73R

5 ' -AGCGCATGAAAGAATGGATGAAANNKATCAAGACTACCGCTTCCG-3"

(G2_neo2_40_1F_seq36_74

5'-ACGTTTCATCCATTCTTTCATGCG-3"'

G2_neo2_40_1F_seq36_74R

5 ' -CGCATGAAAGAATGGATGAAACGTNNKAAGACTACCGCTTCCGAGG-3"

G2_neo2_40_1F_seq36_75

5'-GATACGTTTCATCCATTCTTTCATGC-3"'

G2_neo2_40_1F_seq36_75R

5'-GCATGAAAGAATGGATGAAACGTATCNNKACTACCGCTTCCGAGGAC-3"

(G2_neo2_40_1F_seq36_76

5'-CTTGATACGTTTCATCCATTCTTTCA-3"'

G2_neo2_40_1F_seq36_76R

5 ' -TGAAAGAATGGATGAAACGTATCAAGNNKACCGCTTCCGAGGACG-3"

(G2_neo2_40_1F_seq36_77

5'-AGTCTTGATACGTTTCATCCATTCT-3'

G2_neo2_40_1F_seq36_77R

5' -AGAATGGATGAAACGTATCAAGACTNNKGCTTCCGAGGACGAGC-3"

(G2_neo2_40_1F_seq36_78

5'-GGTAGTCTTGATACGTTTCATCCA-3"'

G2_neo2_40_1F_seq36_78R

5' -TGGATGAAACGTATCAAGACTACCNNKTCCGAGGACGAGCAAGA-3"
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(G2_neo2_40_1F_seq36_79

5'-AGCGGTAGTCTTGATACGTTTC-3"

G2_neo2_40_1F_seq36_79R

5 ' -GAAACGTATCAAGACTACCGCTNNKGAGGACGAGCAAGAGGAGA-3"'

(G2_neo2_40_1F_seq36_80

5'-GGAAGCGGTAGTCTTGATACGT-3"'

G2_neo2_40_1F_seq36_80R

5' -ACGTATCAAGACTACCGCTTCCNNKGACGAGCAAGAGGAGATGG-3"

G2_neo2_40_1F_seq36_81

5'-CTCGGAAGCGGTAGTCTTGA-3"'

G2_neo2_40_1F_seq36_81R

5 ' -TCAAGACTACCGCTTCCGAGNNKGAGCAAGAGGAGATGGCC-3"'

(G2_neo2_40_1F_seq36_82

5'-GTCCTCGGAAGCGGTAGTC-3"'

G2_neo2_40_1F_seq36_82R

5' -GACTACCGCTTCCGAGGACNNKCAAGAGGAGATGGCCAACC-3"

G2_neo2_40_1F_seq36_83

5'-CTCGTCCTCGGAAGCGGT-3"

G2_neo2_40_1F_seq36_83R

5'-ACCGCTTCCGAGGACGAGNNKGAGGAGATGGCCAACCG-3"'

(G2_neo2_40_1F_seq36_84

5'-TTGCTCGTCCTCGGAAGCG-3"'

G2_neo2_40_1F_seq36_84R

5 ' -CGCTTCCGAGGACGAGCAANNKGAGATGGCCAACCGCA-3"

G2_neo2_40_1F_seq36_85

5'-CTCTTGCTCGTCCTCGGA-3"

G2_neo2_40_1F_seq36_85R

5 ' -TCCGAGGACGAGCAAGAGNNKATGGCCAACCGCATCAT-3"'

(G2_neo2_40_1F_seq36_86

5'-CTCCTCTTGCTCGTCCTCGG-3"'

G2_neo2_40_1F_seq36_86R

5 ' -~CCGAGGACGAGCAAGAGGAGNNKGCCAACCGCATCATCACC-3"

G2_neo2_40_1F_seq36_87

5'-CATCTCCTCTTGCTCGTCCT-3"

G2_neo2_40_1F_seq36_87R

5 ' ~AGGACGAGCAAGAGGAGATGNNKAACCGCATCATCACCCTG-3"'

(G2_neo2_40_1F_seq36_88

5'-GGCCATCTCCTCTTGCTCG-3"'

G2_neo2_40_1F_seq36_88R

5 ' ~CGAGCAAGAGGAGATGGCCNNKCGCATCATCACCCTGCT-3"

G2_neo2_40_1F_seq36_89

5'-GTTGGCCATCTCCTCTTGCT-3"

G2_neo2_40_1F_seq36_89R

5 ' ~AGCAAGAGGAGATGGCCAACNNKATCATCACCCTGCTGCAG-3"'

(G2_neo2_40_1F_seq36_90

5'-GCGGTTGGCCATCTCCTC-3"'

G2_neo2_40_1F_seq36_90R

5 ' ~GAGGAGATGGCCAACCGCNNKATCACCCTGCTGCAGTCT-3"

G2_neo2_40_1F_seq36_91

5'-GATGCGGTTGGCCATCTC-3"

G2_neo2_40_1F_seq36_91R

5 ' -GAGATGGCCAACCGCATCNNKACCCTGCTGCAGTCTTGG-3"'

(G2_neo2_40_1F_seq36_92

5'-GATGATGCGGTTGGCCAT-3"'

G2_neo2_40_1F_seq36_92R

5' -ATGGCCAACCGCATCATCNNKCTGCTGCAGTCTTGGATCT-3"

G2_neo2_40_1F_seq36_93

5'-GGTGATGATGCGGTTGGCC-3"

G2_neo2_40_1F_seq36_93R

5'-GGCCAACCGCATCATCACCNNKCTGCAGTCTTGGATCTTTTCTC-3"'

(G2_neo2_40_1F_seq36_94

5'-CAGGGTGATGATGCGGTTG-3"'

G2_neo2_40_1F_seq36_94R

5 ' -~CAACCGCATCATCACCCTGNNKCAGTCTTGGATCTTTTCTCTCGA-3"

G2_neo2_40_1F_seq36_95

5'-CAGCAGGGTGATGATGCGG-3"

G2_neo2_40_1F_seq36_95R

5'-CCGCATCATCACCCTGCTGNNKTCTTGGATCTTTTCTCTCGAGG-3"'

(G2_neo2_40_1F_seq36_96

5'-CTGCAGCAGGGTGATGATG-3"'

G2_neo2_40_1F_seq36_96R

5' -~CATCATCACCCTGCTGCAGNNKTGGATCTTTTCTCTCGAGGGT-3"

G2_neo2_40_1F_seq36_97

5' -AGACTGCAGCAGGGTGAT-3"

G2_neo2_40_1F_seq36_97R

5'-ATCACCCTGCTGCAGTCTNNKATCTTTTCTCTCGAGGGTGGA-3"

(G2_neo2_40_1F_seq36_98

5'-CCAAGACTGCAGCAGGGT-3"'

G2_neo2_40_1F_seq36_98R

5' -ACCCTGCTGCAGTCTTGGNNKTTTTCTCTCGAGGGTGGAGG-3"

G2_neo2_40_1F_seq36_99

5'-GATCCAAGACTGCAGCAGGG-3"'

G2_neo2_40_1F_seq36_99R

5'-CCCTGCTGCAGTCTTGGATCNNKTCTCTCGAGGGTGGAGGT-3"

COF

5'-TGACAACTATATGCGAGCAAATCCCCTCAC-3'

COR

5'-AACTTTTTCGCAGTTCGCGA-3"
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Table S7. List of primers used in the creation of combinatorial library for G1_neo2_40.

Oligonucleotide

Sequence

G1_neo2_40_combinatorial_f1

5'-AGCGGAGGCGGAGGGTCGGCTAGCCATATGTCTACCAAAAAAACCCAGCTG-3"

G1_neo2_40_combinatorial_r2

5'-GCGTCCAGGAGCGCGTGTTCCGCSABCAGCTGGGTTTTTTTGGTAG-3"

G1_neo2_40_combinatorial_f3

5'"-GAACACGCGCTCCTGGACGCGYWCATGATGCTCAACDTKDTGCCGGAACCGAACGAAAAA-3"

G1_neo2_40_combinatorial_r4

5'-GATCCAAGACTGCATGGTGGTGATGATACGGTTCAGTTTTTCGTTCGGTTCCGGCA-3"

G1_neo2_40_combinatorial_f5

5'-CCACCATGCAGTCTTGGATCYWTACTGGTAAGATCGACSSGGATGGTGCGMAGGAACTCGCGAAAGAAGTTG-3"

G1_neo2_40_combinatorial_r6

5'-ACGTCGATACCACGTTTTTCGWRTTCCTGWTCCAGTTCTTCAACTTCTTTCGCGAGTTCC-3"

G1_neo2_40_combinatorial_f7

5'-GAAAAACGTGGTATCGACGTTSAKGACDASGCGTCTAACCTGARAGTTATCCTGCT-3"

G1_neo2_40_combinatorial_r8

5'-AAGCTTTTGTTCGGATCCGCCTCCCTCGAGAGCCAGCTCCAGCAGGATAACTTTCAGGTT-3"
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Table S8. List of primers used in the creation of a combinatorial libraries for for G2_neo2_40_1_seq27, G2_neo2_40_1_dsn29, and

G2_neo2_40_1_dsn36.

Oligonucleotide

[Sequence

G2_neo2_40_1F_seq27_combo_f01

5 ' -GAGGCGGAGGGTCGGCTTCGCATATGACGRASAAARASGCGSASCTCYWCGCCGAGYWCGCGCTGYWCGACGCGCTCATGCTGCTGA-3"

G2_neo2_40_1F_seq27_combo_f01.0

5 ' -GAGGCGGAGGGTCGGCTTCGCATATGACG-3"

G2_neo2_40_1F_seq27_combo_r02

5' -CGTTAGATTCAGAAGACAGGTTCAGCAGCATGAGCGCGTCG-3"

G2_neo2_40_1F_seq27_combo_f03.1

5'-CCTGTCTTCTGAATCTAACGAACGTCTGAACGAWATCATCACTTGGCTGCAGTCTATCA-3"

G2_neo2_40_1F_seq27_combo_f03.2

5'-CCTGTCTTCTGAATCTAACGAACGTCTGAACCGTATCATCACTTGGCTGCAGTCTATCA-3"'

G2_neo2_40_1F_seq27_combo_r04.1

5 ' -GCTTCTTTAACCATGTCCGGGTCGTAGGTTYCGWAGAAGWTGATAGACTGCAGCCAAGTG-3"

G2_neo2_40_1F_seq27_combo_r04.2

5'-GCTTCTTTAACCATGTCCGGGTCGTAGGTTYCGGTGAAGWTGATAGACTGCAGCCAAGTG-3"

G2_neo2_40_1F_seq27_combo_f05.1

5' -CCGGACATGGTTAAAGAAGCGGTTARAGMCGCTGACGAAATTGAGGATGA-3"

G2_neo2_40_1F_seq27_combo_f05.2

5 ' -CCGGACATGGTTAAAGAAGCGGTTAAACTGGCTGACGAAATTGAGGATGA-3"

G2_neo2_40_1F_seq27_combo_r06.1

5 ' -AACGTAATCTTCGGTGTCGATCTTACGCTTACGCATTTCATCCTCAATTTCGTCAGC-3"

G2_neo2_40_1F_seq27_combo_r06.2

5' -AACGTAATCTTCGGTGTCGATACCACGCTTACGCATTTCATCCTCAATTTCGTCAGC-3"

G2_neo2_40_1F_seq27_combo_f07.1

5 ' -TCGACACCGAAGATTACGTTGTTAACCTGCGTKTAATCCTGCAAGAACTGGCCCT-3"

G2_neo2_40_1F_seq27_combo_f07.2

5 ' -TCGACACCGAAGATTACGTTGTTAACCTGCGTTATATCCTGCAAGAACTGGCCCT-3"

G2_neo2_40_1F_seq27_combo_f07.3

5 ' -TCGACACCGAAGATTACGTTTCTAACCTGCGTKTAATCCTGCAAGAACTGGCCCT-3"

G2_neo2_40_1F_seq27_combo_f07.4

5 ' -TCGACACCGAAGATTACGTTTCTAACCTGCGTTATATCCTGCAAGAACTGGCCCT-3"

G2_neo2_40_1F_seq27_combo_r08

5'-TTTTGTTCGGAACCTCCACCCTCGAGGGCCAGTTCTTGCAGGAT-3"

G2_neo2_40_1F_seq29_combo_f01

5 ' -GAGGCGGAGGGTCGGCTTCGCATATGGAGGACTACTACTCTAACCTCAAA-3'

G2_neo2_40_1F_seq29_combo_r02.1

5 ' -CATTACGCTCCATTTCACGTGCCAGCTCTTCCAGGATTAMTTTGAGGTTAGAGTAGTAGT-3"

G2_neo2_40_1F_seq29_combo_r02.2

5'-CATTACGCTCCATTTCACGTGCCAGCTCTTCCAGGATATATTTGAGGTTAGAGTAGTAGT-3"

G2_neo2_40_1F_seq29_combo_f03

5 ' -ACGTGAAATGGAGCGTAATGGTCTGTCTGACAARAGCGGAAGAATGGCGTCAGTGGARAAA-3"

G2_neo2_40_1F_seq29_combo_r04

5 ' -AGAGTTGTTAGAACGAATCTGACGAATGCGTTCTACAATCTTTTTCCACTGACGCCATTC-3"

G2_neo2_40_1F_seq29_combo_f05

5'-AGATTCGTTCTAACAACTCTGACCTCAATGAGGCGAAGGAGCTGCTCAAC-3"

(G2_neo2_40_1F_seq29_combo_r06.1

5 ' -TTTGAGACTGGATGTAGGTGATCAGWTCGTTGAGCAGCTCCTTCGCCT-3"

(G2_neo2_40_1F_seq29_combo_r06.2

5 ' -TTTGAGACTGGATGTAGGTGATCAGACGGTTGAGCAGCTCCTTCGCCT-3"

G2_neo2_40_1F_seq29_combo_f07.1

5'-CACCTACATCCAGTCTCAAAWCTTCGAARWCHYAGAASSTRWASSAG CTGACCAGGAG. -3

G2_neo2_40_1F_seq29_combo_f07.2

5 ' ~CACCTACATCCAGTCTCAAAWCTTCGAARWCHYACATSSTRWASSAGAAACTGACCAGGAGAAAA-3'

G2_neo2_40_1F_seq29_combo_r08

5'-CCACTTCTTCCAAGATTCCTCCTTTTTCTCCTGGTCAGTTTCT-3"

G2_neo2_40_1F_seq29_combo_f09

5 ' -AGGAATCTTGGAAGAAGTGGSAWCTCYWCCTCGAACACGCGCTCYWCGACGTGCTGATGCTGCTGA-3"

G2_neo2_40_1F_seq29_combo_r10

5'-TTTTGTTCGGAACCTCCACCCTCGAGATCATTCAGCAGCATCAGCACGTCG-3"

G2_neo2_40_1F_seq36_combo_f01

5 ' ~-GAGGCGGAGGGTCGGCTTCGCATATGCCTAAAAAGAAAATTCAGCTG-3"

(G2_neo2_40_1F_seq36_combo_r02.1

5 ' -GAGAGTTCGTTTTAACGATGTTCAGGATCATCAGSAKGTCGWRGAGCGCGTGTTCCGCGWRCAGCTGAATTTTCTTTTTAG-3"

G2_neo2_40_1F_seq36_combo_r02.2

5' -GAGAGTTCGTTTTAACGATGTTCAGGATCATCAGCGCGTCGWRGAGCGCGTGTTCCGCGWRCAGCTGAATTTTCTTTTTAG-3"

G2_neo2_40_1F_seq36_combo_f03.1

5'-CATCGTTAAAACGAACTCTCMGAACGCGGAAGAAAAACTGGAGGACTATGCGT-3"

G2_neo2_40_1F_seq36_combo_f03.2

5'-CATCGTTAAAACGAACTCTCMGCCCGCGGAAGAAAAACTGGAGGACTATGCGT-3"

(G2_neo2_40_1F_seq36_combo_r04

5 ' -CAGACGGGCGATCTCTTCCAGGATAAVTYYARMGTTADACGCATAGTCCTCCAGTTTT-3"

G2_neo2_40_1F_seq36_combo_f05.1

5'-TGGAAGAGATCGCCCGTCTGTWCGAATCTGGTGACCAG. GACGAAGCGG. GGCCA-3"

G2_neo2_40_1F_seq36_combo_f05.2

5 ' -TGGAAGAGATCGCCCGTCTGATGGAATCTGGTGACCAG GACGAAGCGG. GGCCA-3"'

G2_neo2_40_1F_seq36_combo_r06

5 ' -CTTGATACGTTTCATCCATTCTTTCATGCGCTTGGCCTTTTCCGCTTCGTCT-3"

(G2_neo2_40_1F_seq36_combo_f07.1

5 ' -AATGGATGAAACGTATCAAGACTACCGCTTCCGAGGACGAGCAAGAGGAGATGGCCAAC-3"

(G2_neo2_40_1F_seq36_combo_f07.2

5 ' -AATGGATGAAACGTATCAAGGATACCGCTTCCGAGGACGAGCAAGAGGAGATGGCCAAC-3"

G2_neo2_40_1F_seq36_combo_r08.0

5'-TTTTGTTCGGAACCTCCACCCTCGAGAGAAAAG-3"'

G2_neo2_40_1F_seq36_combo_r08.1

5'-TTTTGTTCGGAACCTCCACCCTCGAGAGAAAAGWTCCAAGACTGCAGGAKGGTGATGATWTCGTTGGCCATCTCCTCTTGCT-3"

(G2_neo2_40_1F_seq36_combo_r08.2

5' -TTTTGTTCGGAACCTCCACCCTCGAGAGAAAAGWTCCAAGACTGCAGGAKGGTGATGATAGCGTTGGCCATCTCCTCTTGCT-3"
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Table S9. In vitro characterization of Neo-2/15 phospho-STAT5 signaling activation (tabulation of fits from Figure 2b). EC,, value
differences are marked as significant if their respective 95% confidence intervals do not overlap. “S” stands for significant and “NS” for
nonsignificant.

Construct (IL-2Ra* YT-1 Human NK Cell EC;, (nM) i
Neo-2/15 0.073 + 0.023 ] S
hiL-2 0.056 + 0.020 S &
Super-2 0.034 + 0.0094
miL-2 1.3+043 |
Construct |IL-2Ro- YT-1 Human NK Cell EC;, (nM) .
Neo-2/15 0.049 £ 0.015 ] g
hiL-2 0.41£0.011 NS 3
Super-2 0.066 + 0.017
miL-2 39+75 |

Construct [IL-2Ra* Mouse Primary T Cell ECs, (nM) i}
Neo-2/15 0.024 +0.015 ] s
Super-2 0.0012 £ 0.00051 S
miL-2 0.00020 + 0.00014 ]
Construct |IL-2Ra- Mouse Primary T Cell EC5, (nM) i
Neo-2/15 0.13 + 0.086 ] .
Super-2 0.66 + 0.040 5
miL-2 30+ 10
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Appendices

Appendix A. RosettaScripts XML protocol for sequence design of mimetics generation-1. This script is provided solely as a guideline
since it has not been modernised for compatibility with the most recent versions of RosettaScripts.
<ROSETTASCRIPTS>
<SCOREFXNS>
<SFXN6 weights=talaris2013.wts />
<SFXN6dA weights=talaris2013_downAla.wts />
</SCOREFXNS>

<FILTERS>
<SSPrediction name="sspred" cmd="/work/dadriano/PROGRAMS/psipred/runpsipred_single" use_probability="0" use_svm="0"
threshold=0.80 confidence="1"/>
<ScoreType name="rama" scorefxn="SFXN6" score_type="rama" threshold=0.0 confidence="0" />
<PackStat name=pack threshold=0.63 confidence=1/>
<Holes name=holes threshold=1.2 confidence=0/>
<ScoreType name="score" scorefxn="SFXN6" score_type="total_score" threshold=0.0 confidence="0" />
<ResidueCount name="nres" confidence="0" />
<CalculatorFilter name="score_res" equation="SCORE/NRES" threshold="-1.7" confidence="1">
<SCORE name="SCORE" filter_name="score" />
<NRES name="NRES" filter_name="nres" />
</CalculatorFilter>
<CompoundStatement name=filt >
<AND filter_name=sspred />
<AND filter_name=rama />
<AND filter_name=score_res />
<AND filter_name=pack />
</CompoundStatement>
</FILTERS>

<TASKOPERATIONS>
<InitializeFromCommandline name="init"/>
<IncludeCurrent name="inclcur"/>
<LimitAromaChi2 name=limitchi2 />
DisallowIfNonnative name="not_aa_H" disallow_aas="H"/>
<ReadResfile name="resfile" filename="./input.resfile" />
</TASKOPERATIONS>

<MOVERS>
<Dssp name=dssp/>
<FastDesign name="fdesign" task_operations="init,resfile,limitchi2" scorefxn="SFXN6dA" allow_design="1"
only design_worst_region="0" design_by_psipred="0" design_by frag_qual="0" repeats="2" clear_designable_residues="0"
max_redesigns="2000" />
<FastRelax name=relax />
<ParsedProtocol name="complexDesign" >
<Add mover_name="fdesign" />
<Add mover_name="relax" />
<Add mover_name="dssp" />
</ParsedProtocol>
<LoopOver name="fastDesignProtein" mover_name="complexDesign" filter_name=filt drift=0 iterations="10"
ms_whenfail=FAIL_DO_NOT_RETRY/>
</MOVERS>

<APPLY_TO_POSE>
</APPLY_TO_POSE>

<PROTOCOLS>
<Add mover_name=fastDesignProtein />
<Add filter_name=sspred />
<Add filter_name=pack />
<Add filter_name=score />
<Add filter_name=score_res />
<Add filter_name=holes />
<Add filter_name=rama />
</PROTOCOLS>
</ROSETTASCRIPTS>
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Appendix B. RosettaScripts XML protocol for sequence redesigns of G1_Neo2_40_1F (i.e. generation-2 sequence redesigns based on
G1_Neo2_40_1F as scaffold). This script is provided solely as a guideline since it has not been modernised for compatibility with the most
recent versions of RosettaScripts.
<ROSETTASCRIPTS>
<SCOREFXNS>
<SFXN6_vanilla weights="./talaris2014_cart.wts" symmetric=e />
<SFXN6dA_vanilla weights="./talaris2014 cart_downAla.wts" symmetric=0 />
<SFXN6dA_norep_elect weights="./talaris2014_cart_downAla.wts" symmetric=0 >
<Reweight scoretype=fa_rep weight=0.05 />
<Reweight scoretype=fa_elec weight=1.0 />
</SFXN6dA_norep_elect >
<SFXN6dA_elect weights="./talaris2014_cart_downAla.wts" symmetric=0 >
<Reweight scoretype=fa_elec weight=2.0 />
</SFXN6dA_elect >
</SCOREFXNS>

<MOVERS>
<SwitchChainOrder name="keep_only_chain_A" chain_order="1"/>
</MOVERS>

<FILTERS>
<!--Not Enabled-->
<Holes name="holes_disabled" threshold="1.2" confidence="0"/>
<ScoreType name="score_disabled" scorefxn="SFXN6_vanilla" score_type="total_score" threshold=0.0 confidence="0" />
<ResidueCount name="nres_disabled" confidence="0" />
<PackStat name=packstat_disabled threshold="0.65" repeats="3" confidence="0" />
<SSPrediction name="sspred_disabled" cmd="/work/dadriano/PROGRAMS/psipred/runpsipred_single" use_probability="0" use_svm="0"
threshold=0.85 confidence="0"/>
<BuriedUnsatHbonds name="unsat_core_disabled" cutoff=0 task_operations="only_core_residues" jump_number=0 confidence="0"/>
<RmsdSimple name="rmsdl_chainA_disabled" reference_name="reference_conformation" chain="1" align="1" threshold="1.0"
confidence="0"/>
<RmsdSimple name="rmsd2_chainA_disabled" reference_name="reference_conformation" chain="1" align="1" threshold="1.0"
confidence="0"/>
<RmsdSimple name="rmsd3_chainA_disabled" reference_name="reference_conformation" chain="1" align="1" threshold="1.0"
confidence="0"/>
<CalculatorFilter name="score_res_disabled" equation="SCORE/NRES" threshold="-1.8" confidence="0">
<SCORE name="SCORE" filter_name="score_disabled" />
<NRES name="NRES" filter_name="nres_disabled" />
</CalculatorFilter>

<!--Enabled-->
<PackStat name="packstat_enabled" threshold="0.65" repeats="3" confidence="1" />
<SSPrediction name="sspred_enabled" cmd="/work/dadriano/PROGRAMS/psipred/runpsipred_single" use_probability="0" use_svm="0"
threshold=0.85 confidence="1"/>
<CalculatorFilter name="score_res_enabled" equation="SCORE/NRES" threshold="-1.8" confidence="1">
<SCORE name="SCORE" filter_name="score_disabled" />
<NRES name="NRES" filter_name="nres_disabled" />
</CalculatorFilter>
<CavityVolume name="cav_vol_disabled" />
<BuriedUnsatHbonds name="unsat_core_enabled" cutoff=0 task_operations="only_core_residues" jump_number=0 confidence="1"/>
<RmsdSimple name="rmsd1l_chainA_enabled" reference_name="reference_conformation" chain="1" align="1" threshold="1.0"
confidence="1"/>
<RmsdSimple name="rmsd2_chainA_enabled" reference_name="reference_conformation" chain="1" align="1" threshold="1.0"
confidence="1"/>
<RmsdSimple name="rmsd3_chainA_enabled" reference_name="reference_conformation" chain="1" align="1" threshold="1.0"
confidence="1"/>
<CompoundStatement name=all_enabled_filters >
<AND filter_name=sspred_enabled />
<AND filter_name=score_res_enabled />
<AND filter_name=packstat_enabled />
<AND filter_name=unsat_core_enabled />
</CompoundStatement>
</FILTERS>

<FILTERS>
<!--Chain A Filters-->
<!--Not Enabled-->
<MoveBeforeFilter name="packstat_chainA_disabled" mover="keep_only_chain_A" filter=packstat_disabled confidence="0"/>
<MoveBeforeFilter name="sspred_chainA_disabled" mover="keep_only_chain_A" filter=sspred_disabled confidence="0"/>
<MoveBeforeFilter name="score_res_chainA_disabled" mover="keep_only chain_A" filter=score_res_disabled confidence="0"/>
<MoveBeforeFilter name="cav_vol_chainA_disabled" mover="keep_only chain_A" filter=cav_vol_disabled confidence="0"/>
<MoveBeforeFilter name="unsat_core_chainA_disabled" mover="keep_only_chain_A" filter=unsat_core_disabled confidence="0"/>
<!--Enabled-->
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<MoveBeforeFilter

<MoveBeforeFilter

<MoveBeforeFilter

<MoveBeforeFilter

<MoveBeforeFilter
</FILTERS>

<RESIDUE_SELECTORS>
<ResiduePDBInfoHas
</RESIDUE_SELECTORS>

<TASKOPERATIONS>

name=
name=
name=
name=
name=

Label

"packstat_chainA_enabled" mover="keep_only_chain_A" filter=packstat_enabled confidence="1"/>
"sspred_chainA_enabled" mover="keep_only_chain_A" filter=sspred_enabled confidence="1"/>
"score_res_chainA_enabled" mover="keep_only_chain_A" filter=score_res_enabled confidence="1"/>
"all_enabled_filters_chainA" mover="keep_only_chain_A" filter=all_enabled_filters confidence="1"/>
"unsat_core_chainA_enabled" mover="keep_only chain_A" filter=unsat_core_enabled confidence="1"/>

name="hotspots" property="HOTSPOTB" />

<InitializeFromCommandline name="init"/>

<IncludeCurrent name="inclcur"/>

<LimitAromaChi2 name=limitchi2 />

<DisallowIfNonnative name="only_native_H" disallow_aas="H"/>

<ReadResfile name="resfile" filename="./input.resfile" />

<PreventChainFromRepacking name="not_chain_B" chain="2" />

<PreventChainFromRepacking name="not_chain_C" chain="3" />

<PreventChainFromRepacking name="not_chain_D" chain="4" />

<l--Select designable residues by sasa and packable by flag-->

<SelectBySASA name="only_core_residues" mode="mc" probe_radius=2.0 core_asa=20.0 surface_asa=30.0 core=1 boundary=0

surface=0 verbose=1 />

<!--Restrict Hotspots to Repacking-->

<OperateOnResidueSubset name="hotspot_onlyrepack" selector="hotspots" >
<RestrictToRepackingRLT/>

</OperateOnResidueSubset>

<!--Layer Design as Tom Helped to set omit operations. Thanks Tom L. :)-->

<LayerDesign name="layer_all" layer="all" use_sidechain_neighbors="True" pore_radius="2.0" verbose="true" >
<NoRepackDisulfides name="disulf" >

<all a

a="c

specification="fixed" operation="omit" />

</NoRepackDisulfides>

<OperateOnResidueSubset name="hotspot_onlyrepack_layerdesignOmit" selector="hotspots" >
<PreventRepackingRLT/>
<all specification="fixed" operation="omit" />

</OperateOnResidueSubset>

<ReadResfile name="resfile_layerdesignOmit" filename="./input_fix.resfile" >
<all specification="fixed" operation="omit" />

</ReadResfile>
<core>

<all append="M" />

</core>
<boundary>

<all append="M" />

</boundary>
</LayerDesign>

<LayerDesign name="layer_boundary_surface" layer="boundary_surface" use_sidechain_neighbors="True" pore_radius="2.0"

verbose="true" >

<NoRepackDisulfides name="disulf" >

<all a

a="c

specification="fixed" operation="omit" />

</NoRepackDisulfides>

<OperateOnResidueSubset name="hotspot_onlyrepack_layerdesignOmit" selector="hotspots" >
<PreventRepackingRLT/>
<all specification="fixed" operation="omit" />

</OperateOnResidueSubset>

<ReadResfile name="resfile_layerdesignOmit" filename="./input_fix.resfile" >
<all specification="fixed" operation="omit" />

</ReadResfile>
<core>

<all append="M" />

</core>
<boundary>

<all append="M" />

</boundary>
</LayerDesign>
</TASKOPERATIONS>

<MOVERS>

<SavePoseMover name="save_RMSDreference_conformation" reference_name="reference_conformation"/>
<AddConstraintsToCurrentConformationMover name=constrainCA
task_operations="init,resfile,inclcur,limitchi2,only_native_H,layer_all,hotspot_onlyrepack,not_chain_B,not_chain_C,not_chain_D"

CA_only=1 />

<ClearConstraintsMover name=clearAllConstraints />
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<PackRotamersMover name="design_all_norep" scorefxn="SFXN6dA_norep_elect"”

task_operations="init,resfile,inclcur,limitchi2,only_native_H,layer_all,hotspot_onlyrepack,not_chain_B,not_chain_C,not_chain_D" />

<PackRotamersMover name="design_onlyCore_norep" scorefxn="SFXN6dA_norep_elect"

task_operations="init,resfile,inclcur,limitchi2,only_native_H,layer_all,hotspot_onlyrepack,only_core_residues,not_chain_B,not_chain_

C,not_chain_D" />
<TaskAwareMinMover name="min_vanilla_SC" scorefxn="SFXN6_vanilla" bb="0" chi="1" jump="1"

task_operations="init,resfile,inclcur,limitchi2,only_native_H,layer_all,hotspot_onlyrepack,not_chain_B,not_chain_C,not_chain_D" />

<TaskAwareMinMover name="min_vanilla_BBSC" scorefxn="SFXN6_vanilla" bb="1" chi="1" jump="1"

task_operations="init,resfile,inclcur,limitchi2,only_native_H,layer_all,hotspot_onlyrepack,not_chain_B,not_chain_C,not_chain_D" />

<FastDesign name="fdesign_all_elec" scorefxn="SFXN6dA_vanilla"

task_operations="init,resfile,inclcur,limitchi2,only_native_H,layer_all,hotspot_onlyrepack,not_chain_B,not_chain_C,not_chain_D"
only design_worst_region="0" design_by_psipred="0" design_by frag_qual="0" repeats="3" clear_designable_residues="0"

max_redesigns="2000" >
<FastRelax name=fast_relax_vanilla scorefxn="SFXN6dA_vanilla">
<MoveMap name="mappyfr">
<Chain number=1 chi=1 bb=1/>
<Chain number=2 chi=@ bb=0/>
<Chain number=3 chi=0@ bb=0/>
<Chain number=4 chi=0 bb=0/>
<Jump number=1 setting=0/>

</MoveMap>
</FastRelax>
<ParsedProtocol name="design_all_w_minimize_vanilla" >
<Add mover_name="constrainCA" /> <!-- START CA-contraints -->

<Add mover_name="design_all_norep" />
<Add mover_name="min_vanilla_SC" />
<Add mover_name="min_vanilla_BBSC" />
Add filter_name="rmsd_chainA_enabled" /> <!-- Check RMSD -->
<Add mover_name="clearAllConstraints" /> <!-- END CA-contraints -->
</ParsedProtocol>
<GenericSimulatedAnnealer name="SA DesignProtein”
mover_name="design_onlyCore_norep" trials="100"
periodic_mover="design_all_w_minimize_vanilla" eval_period="20" history="10"
bolz_rank="1" recover_low="1" preapply="0" drift="1"
checkpoint_file="mc" keep_checkpoint_file="0"
filter_name="cav_vol_chainA_disabled" temperature="1.5" sample_type="1low"
stopping_condition="all_enabled_filters_chainA" >
<Filters>
<AND filter_name=unsat_core_chainA_disabled sample_type="low" temperature=0.05 />
<AND filter_name="score_res_chainA_disabled" sample_type="low" temperature=0.05 />
</Filters>
</GenericSimulatedAnnealer>
<GenericMonteCarlo name="MC_FastDesignProtein”
mover_name="fdesign_all_elec"
filter_name="cav_vol_chainA_disabled"
sample_type="low"
trials="3" preapply="0"
stopping_condition="all_enabled_filters_chainA" >
<Filters>
<AND filter_name="unsat_core_chainA_disabled" sample_type="low" />
<AND filter_name="score_res_chainA_disabled" sample_type="low" />
</Filters>
</GenericMonteCarlo>
</MOVERS>

<APPLY_TO_POSE>
</APPLY_TO_POSE>

<PROTOCOLS>
<Add mover_name=save_RMSDreference_conformation />
<Add mover_name=SA_DesignProtein />
<Add filter_name=rmsdl_chainA_enabled />
<Add mover_name=MC_FastDesignProtein />
<Add filter_name=rmsd2_chainA_enabled />
<Add mover_name=fast_relax_vanilla />
<Add filter_name=rmsd3_chainA_enabled />
<Add filter_name=unsat_core_chainA_enabled />
<Add filter_name=score_res_chainA_enabled />
<Add filter_name=sspred_chainA_enabled />
<Add filter_name=packstat_chainA_disabled />
<Add filter_name=cav_vol_chainA_disabled />

</PROTOCOLS>

</ROSETTASCRIPTS>
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Appendix C. RosettaScripts XML protocol for sequence design of new mimetics generation-2 (i.e. mimetics based on G1_Neo2_40_1F
as template). This script is provided solely as a guideline since it has not been modernised for compatibility with the most recent versions of
RosettaScripts.
<ROSETTASCRIPTS>
<SCOREFXNS>
<SFXN6_vanilla weights="./talaris2014_cart.wts" symmetric=e />
<SFXN6dA_vanilla weights="./talaris2014 cart_downAla.wts" symmetric=0 />
<SFXN6dA_norep_elect weights="./talaris2014_cart_downAla.wts" symmetric=0 >
<Reweight scoretype=fa_rep weight=0.05 />
<Reweight scoretype=fa_elec weight=1.0 />
</SFXN6dA_norep_elect >
<SFXN6dA_elect weights="./talaris2014_cart_downAla.wts" symmetric=0 >
<Reweight scoretype=fa_elec weight=2.0 />
</SFXN6dA_elect >
</SCOREFXNS>

<MOVERS>
<SwitchChainOrder name="keep_only_chain_A" chain_order="1"/>
</MOVERS>

<FILTERS>
<!--Not Enabled-->
<Holes name="holes_disabled" threshold="1.2" confidence="0"/>
<ScoreType name="score_disabled" scorefxn="SFXN6_vanilla" score_type="total_score" threshold=0.0 confidence="0" />
<ResidueCount name="nres_disabled" confidence="0" />
<PackStat name=packstat_disabled threshold="0.65" repeats="3" confidence="0" />
<SSPrediction name="sspred_disabled" cmd="/work/dadriano/PROGRAMS/psipred/runpsipred_single" use_probability="0" use_svm="0"
threshold=0.85 confidence="0"/>
<BuriedUnsatHbonds name="unsat_core_disabled" cutoff=0 task_operations="only_core_residues" jump_number=0 confidence="0"/>
<RmsdSimple name="rmsdl_chainA_disabled" reference_name="reference_conformation" chain="1" align="1" threshold="1.0"
confidence="0"/>
<RmsdSimple name="rmsd2_chainA_disabled" reference_name="reference_conformation" chain="1" align="1" threshold="1.0"
confidence="0"/>
<RmsdSimple name="rmsd3_chainA_disabled" reference_name="reference_conformation" chain="1" align="1" threshold="1.0"
confidence="0"/>
<CalculatorFilter name="score_res_disabled" equation="SCORE/NRES" threshold="-1.8" confidence="0">
<SCORE name="SCORE" filter_name="score_disabled" />
<NRES name="NRES" filter_name="nres_disabled" />
</CalculatorFilter>

<!--Enabled-->
<PackStat name="packstat_enabled" threshold="0.65" repeats="3" confidence="1" />
<SSPrediction name="sspred_enabled" cmd="/work/dadriano/PROGRAMS/psipred/runpsipred_single" use_probability="0" use_svm="0"
threshold=0.85 confidence="1"/>
<CalculatorFilter name="score_res_enabled" equation="SCORE/NRES" threshold="-1.8" confidence="1">
<SCORE name="SCORE" filter_name="score_disabled" />
<NRES name="NRES" filter_name="nres_disabled" />
</CalculatorFilter>
<CavityVolume name="cav_vol_disabled" />
<BuriedUnsatHbonds name="unsat_core_enabled" cutoff=0 task_operations="only_core_residues" jump_number=0 confidence="1"/>
<RmsdSimple name="rmsd1l_chainA_enabled" reference_name="reference_conformation" chain="1" align="1" threshold="1.0"
confidence="1"/>
<RmsdSimple name="rmsd2_chainA_enabled" reference_name="reference_conformation" chain="1" align="1" threshold="1.0"
confidence="1"/>
<RmsdSimple name="rmsd3_chainA_enabled" reference_name="reference_conformation" chain="1" align="1" threshold="1.0"
confidence="1"/>
<CompoundStatement name=all_enabled_filters >
<AND filter_name=sspred_enabled />
<AND filter_name=score_res_enabled />
<AND filter_name=packstat_enabled />
<AND filter_name=unsat_core_enabled />
</CompoundStatement>
</FILTERS>

<FILTERS>
<!--Chain A Filters-->
<!--Not Enabled-->
<MoveBeforeFilter name="packstat_chainA_disabled" mover="keep_only_chain_A" filter=packstat_disabled confidence="0"/>
<MoveBeforeFilter name="sspred_chainA_disabled" mover="keep_only_chain_A" filter=sspred_disabled confidence="0"/>
<MoveBeforeFilter name="score_res_chainA_disabled" mover="keep_only chain_A" filter=score_res_disabled confidence="0"/>
<MoveBeforeFilter name="cav_vol_chainA_disabled" mover="keep_only chain_A" filter=cav_vol_disabled confidence="0"/>
<MoveBeforeFilter name="unsat_core_chainA_disabled" mover="keep_only_chain_A" filter=unsat_core_disabled confidence="0"/>
<!--Enabled-->
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<MoveBeforeFilter

<MoveBeforeFilter

<MoveBeforeFilter

<MoveBeforeFilter

<MoveBeforeFilter
</FILTERS>

<RESIDUE_SELECTORS>
<ResiduePDBInfoHas
</RESIDUE_SELECTORS>

<TASKOPERATIONS>

name=
name=
name=
name=
name=

Label

"packstat_chainA_enabled" mover="keep_only_chain_A" filter=packstat_enabled confidence="1"/>
"sspred_chainA_enabled" mover="keep_only_chain_A" filter=sspred_enabled confidence="1"/>
"score_res_chainA_enabled" mover="keep_only_chain_A" filter=score_res_enabled confidence="1"/>
"all_enabled_filters_chainA" mover="keep_only_chain_A" filter=all_enabled_filters confidence="1"/>
"unsat_core_chainA_enabled" mover="keep_only chain_A" filter=unsat_core_enabled confidence="1"/>

name="hotspots" property="HOTSPOTB" />

<InitializeFromCommandline name="init"/>

<IncludeCurrent name="inclcur"/>

<LimitAromaChi2 name=limitchi2 />

<DisallowIfNonnative name="only_native_H" disallow_aas="H"/>

<ReadResfile name="resfile" filename="./input.resfile" />

<PreventChainFromRepacking name="not_chain_B" chain="2" />

<PreventChainFromRepacking name="not_chain_C" chain="3" />

<PreventChainFromRepacking name="not_chain_D" chain="4" />

<l--Select designable residues by sasa and packable by flag-->

<SelectBySASA name="only_core_residues" mode="mc" probe_radius=2.0 core_asa=20.0 surface_asa=30.0 core=1 boundary=0

surface=0 verbose=1 />

<!--Restrict Hotspots to Repacking-->

<OperateOnResidueSubset name="hotspot_onlyrepack" selector="hotspots" >
<RestrictToRepackingRLT/>

</OperateOnResidueSubset>

<!--Layer Design as Tom Helped to set omit operations. Thanks Tom L. :)-->

<LayerDesign name="layer_all" layer="all" use_sidechain_neighbors="True" pore_radius="2.0" verbose="true" >
<NoRepackDisulfides name="disulf" >

<all a

a="c

specification="fixed" operation="omit" />

</NoRepackDisulfides>

<OperateOnResidueSubset name="hotspot_onlyrepack_layerdesignOmit" selector="hotspots" >
<PreventRepackingRLT/>
<all specification="fixed" operation="omit" />

</OperateOnResidueSubset>

<ReadResfile name="resfile_layerdesignOmit" filename="./input_fix.resfile" >
<all specification="fixed" operation="omit" />

</ReadResfile>
<core>

<all append="M" />

</core>
<boundary>

<all append="M" />

</boundary>
</LayerDesign>

<LayerDesign name="layer_boundary_surface" layer="boundary_surface" use_sidechain_neighbors="True" pore_radius="2.0"

verbose="true" >

<NoRepackDisulfides name="disulf" >

<all a

a="c

specification="fixed" operation="omit" />

</NoRepackDisulfides>

<OperateOnResidueSubset name="hotspot_onlyrepack_layerdesignOmit" selector="hotspots" >
<PreventRepackingRLT/>
<all specification="fixed" operation="omit" />

</OperateOnResidueSubset>

<ReadResfile name="resfile_layerdesignOmit" filename="./input_fix.resfile" >
<all specification="fixed" operation="omit" />

</ReadResfile>
<core>

<all append="M" />

</core>
<boundary>

<all append="M" />

</boundary>
</LayerDesign>
</TASKOPERATIONS>

<MOVERS>

<SavePoseMover name="save_RMSDreference_conformation" reference_name="reference_conformation"/>
<AddConstraintsToCurrentConformationMover name=constrainCA
task_operations="init,resfile,inclcur,limitchi2,only_native_H,layer_all,hotspot_onlyrepack,not_chain_B,not_chain_C,not_chain_D"

CA_only=1 />

<ClearConstraintsMover name=clearAllConstraints />
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<PackRotamersMover name="design_all_norep" scorefxn="SFXN6dA_norep_elect"”

task_operations="init,resfile,inclcur,limitchi2,only_native_H,layer_all,hotspot_onlyrepack,not_chain_B,not_chain_C,not_chain_D" />

<PackRotamersMover name="design_onlyCore_norep" scorefxn="SFXN6dA_norep_elect"

task_operations="init,resfile,inclcur,limitchi2,only_native_H,layer_all,hotspot_onlyrepack,only_core_residues,not_chain_B,not_chain_

C,not_chain_D" />
<TaskAwareMinMover name="min_vanilla_SC" scorefxn="SFXN6_vanilla" bb="0" chi="1" jump="1"

task_operations="init,resfile,inclcur,limitchi2,only_native_H,layer_all,hotspot_onlyrepack,not_chain_B,not_chain_C,not_chain_D" />

<TaskAwareMinMover name="min_vanilla_BBSC" scorefxn="SFXN6_vanilla" bb="1" chi="1" jump="1"

task_operations="init,resfile,inclcur,limitchi2,only_native_H,layer_all,hotspot_onlyrepack,not_chain_B,not_chain_C,not_chain_D" />

<FastDesign name="fdesign_all_elec" scorefxn="SFXN6dA_vanilla"

task_operations="init,resfile,inclcur,limitchi2,only_native_H,layer_all,hotspot_onlyrepack,not_chain_B,not_chain_C,not_chain_D"
only design_worst_region="0" design_by_psipred="0" design_by frag_qual="0" repeats="3" clear_designable_residues="0"

max_redesigns="2000" >
<FastRelax name=fast_relax_vanilla scorefxn="SFXN6dA_vanilla">
<MoveMap name="mappyfr">
<Chain number=1 chi=1 bb=1/>
<Chain number=2 chi=@ bb=0/>
<Chain number=3 chi=0@ bb=0/>
<Chain number=4 chi=0 bb=0/>
<Jump number=1 setting=0/>

</MoveMap>
</FastRelax>
<ParsedProtocol name="design_all_w_minimize_vanilla" >
<Add mover_name="constrainCA" /> <!-- START CA-contraints -->

<Add mover_name="design_all_norep" />
<Add mover_name="min_vanilla_SC" />
<Add mover_name="min_vanilla_BBSC" />
Add filter_name="rmsd_chainA_enabled" /> <!-- Check RMSD -->
<Add mover_name="clearAllConstraints" /> <!-- END CA-contraints -->
</ParsedProtocol>
<GenericSimulatedAnnealer name="SA DesignProtein”
mover_name="design_onlyCore_norep" trials="100"
periodic_mover="design_all_w_minimize_vanilla" eval_period="20" history="10"
bolz_rank="1" recover_low="1" preapply="0" drift="1"
checkpoint_file="mc" keep_checkpoint_file="0"
filter_name="cav_vol_chainA_disabled" temperature="1.5" sample_type="1low"
stopping_condition="all_enabled_filters_chainA" >
<Filters>
<AND filter_name=unsat_core_chainA_disabled sample_type="low" temperature=0.05 />
<AND filter_name="score_res_chainA_disabled" sample_type="low" temperature=0.05 />
</Filters>
</GenericSimulatedAnnealer>
<GenericMonteCarlo name="MC_FastDesignProtein”
mover_name="fdesign_all_elec"
filter_name="cav_vol_chainA_disabled"
sample_type="low"
trials="3" preapply="0"
stopping_condition="all_enabled_filters_chainA" >
<Filters>
<AND filter_name="unsat_core_chainA_disabled" sample_type="low" />
<AND filter_name="score_res_chainA_disabled" sample_type="low" />
</Filters>
</GenericMonteCarlo>
</MOVERS>

<APPLY_TO_POSE>
</APPLY_TO_POSE>

<PROTOCOLS>
<Add mover_name=save_RMSDreference_conformation />
<Add mover_name=SA_DesignProtein />
<Add filter_name=rmsdl_chainA_enabled />
<Add mover_name=MC_FastDesignProtein />
<Add filter_name=rmsd2_chainA_enabled />
<Add mover_name=fast_relax_vanilla />
<Add filter_name=rmsd3_chainA_enabled />
<Add filter_name=unsat_core_chainA_enabled />
<Add filter_name=score_res_chainA_enabled />
<Add filter_name=sspred_chainA_enabled />
<Add filter_name=packstat_chainA_disabled />
<Add filter_name=cav_vol_chainA_disabled />

</PROTOCOLS>

</ROSETTASCRIPTS>
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Appendix D. Modernised RosettaScripts XML protocol for sequence design of new mimetics generation-2 (i.e. mimetics based on
G1_Neo2_40_1F as template). The script has been modernised and adapted to be compatible with the most recent RosettaScripts versions
and the latest beta energy function (as of the main article publication date).
<ROSETTASCRIPTS>
<SCOREFXNS>
<ScoreFunction name="SFXN6_vanilla" weights="beta" symmetric="0" />
<ScoreFunction name="SFXN6_vanilla_cst" weights="beta" symmetric="0" >
<Reweight scoretype="coordinate_constraint"” weight="1.0"/>
</ScoreFunction >
<ScoreFunction name="SFXN6dA_norep_elect” weights="beta" symmetric="0" >
<Reweight scoretype="fa_rep" weight="0.05" />
<Reweight scoretype="fa_elec" weight="1.0" />
</ScoreFunction >
<ScoreFunction name="SFXN6dA_elect" weights="beta" symmetric="0" >
<Reweight scoretype="fa_elec" weight="2.0" />
</ScoreFunction >
</SCOREFXNS>

<MOVERS>
<SwitchChainOrder name="keep_only_chain_A" chain_order="1"/>
</MOVERS>

<FILTERS>

<!--Generic-->

<ScoreType name="score_disabled" scorefxn="SFXN6_vanilla" score_type="total_score" threshold="0.0" confidence="0" />

<ResidueCount name="nres_disabled" confidence="0" />

<!--Not Enabled-->

<PackStat name="packstat_disabled" threshold="0.63" repeats="5" confidence="0" />

<SSPrediction name="sspred_disabled" cmd="/work/dadriano/PROGRAMS/psipred/runpsipred_single" use_probability="0" use_svm="0"
threshold="0.80" confidence="0"/>

<BuriedUnsatHbonds name="unsat_core_disabled" residue_selector="coreLayerSelector" report_sc_heavy_atom_unsats="true
scorefxn="SFXN6_vanilla" cutoff="2" residue_surface_cutoff="20.0" ignore_surface_res="true" print_out_info_to_pdb="true"
confidence="0"/>

<RmsdSimple name="rmsd_chainA_not_align_disabled" reference_name="reference_conformation" chain="1" align="0"
threshold="2.7" confidence="0"/>
<RmsdSimple name="rmsd_chainA_align_disabled" reference_name="reference_conformation" chain="1" align="1"

threshold="2.2" confidence="0"/>
<CalculatorFilter name="score_res_disabled" equation="SCORE/NRES" threshold="-2.1" confidence="0">
<Var name="SCORE" filter_name="score_disabled" />
<Var name="NRES" filter_name="nres_disabled" />
</CalculatorFilter>

<!--Enabled-->
<PackStat name="packstat_enabled" threshold="0.63" repeats="5" confidence="1" />
<SSPrediction name="sspred_enabled" cmd="/work/dadriano/PROGRAMS/psipred/runpsipred_single" use_probability="0" use_svm="0"
threshold="0.80" confidence="1"/>
<CavityVolume name="cav_vol_disabled" />
<BuriedUnsatHbonds name="unsat_core_enabled" residue_selector="coreLayerSelector" report_sc_heavy_atom_unsats="true"
scorefxn="SFXN6_vanilla" cutoff="2" residue_surface_cutoff="20.0" ignore_surface_res="true" print_out_info_to_pdb="true"
confidence="1" />
<RmsdSimple name="rmsd_chainA_not_align_enabled" reference_name="reference_conformation" chain="1" align="0" threshold="2.7"
confidence="1"/>
<RmsdSimple name="rmsd_chainA_align_enabled" reference_name="reference_conformation" chain="1" align="1" threshold="2.2"
confidence="1"/>
<CalculatorFilter name="score_res_enabled" equation="SCORE/NRES" threshold="-2.1" confidence="1">
<Var name="SCORE" filter_name="score_disabled" />
<Var name="NRES" filter_name="nres_disabled" />
</CalculatorFilter>
<CompoundStatement name="all_enabled_filters" >
<AND filter_name="sspred_enabled" />
<AND filter_name="score_res_enabled" />
<AND filter_name="packstat_enabled" />
<AND filter_name="unsat_core_enabled" />
</CompoundStatement>
</FILTERS>

<FILTERS>
<!--Chain A Filters-->
<!--Not Enabled-->
<MoveBeforeFilter name="packstat_chainA_disabled" mover="keep_only_chain_A" filter="packstat_disabled" confidence="0"/>
<MoveBeforeFilter name="sspred_chainA_disabled" mover="keep_only_chain_A" filter="sspred_disabled" confidence="0"/>
<MoveBeforeFilter name="score_res_chainA_disabled" mover="keep_only_ chain_A" filter="score_res_disabled" confidence="0"/>
<MoveBeforeFilter name="cav_vol_chainA_disabled" mover="keep_only_chain_A" filter="cav_vol_disabled" confidence="0"/>
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<MoveBeforeFilter name="unsat_core_chainA_disabled" mover="keep_only_chain_A" filter="unsat_core_disabled" confidence="0"/>
<!--Enabled-->
<MoveBeforeFilter name="packstat_chainA_enabled" mover="keep_only_chain_A" filter="packstat_enabled" confidence="1"/>
<MoveBeforeFilter name="sspred_chainA_enabled" mover="keep_only_chain_A" filter="sspred_enabled" confidence="1"/>
<MoveBeforeFilter name="score_res_chainA_enabled" mover="keep_only_chain_A" filter="score_res_enabled" confidence="1"/>
<MoveBeforeFilter name="all_enabled_filters_chainA" mover="keep_only_chain_A" filter="all_enabled_filters" confidence="1"/>
<MoveBeforeFilter name="unsat_core_chainA_enabled" mover="keep_only_chain_A" filter="unsat_core_enabled" confidence="1"/>
</FILTERS>

<RESIDUE_SELECTORS>
<ResiduePDBInfoHasLabel name="hotspots" property="HOTSPOT" />
<Layer name="surfacelLayerSelector" select_core="0" select_boundary="0" select_surface="1"
ball_radius="2.0" use_sidechain_neighbors="1"
sc_neighbor_dist_exponent="1.0" sc_neighbor_dist_midpoint="9.0"
sc_neighbor_denominator="1.0" sc_neighbor_angle_shift_factor="0.5"
sc_neighbor_angle_exponent="2.0"
core_cutoff="5.2" surface_cutoff="1.0"
/>
<Layer name="coreLayerSelector" select_core="1" select_boundary="0" select_surface="0"
ball_radius="2.0" use_sidechain_neighbors="1"
sc_neighbor_dist_exponent="1.0" sc_neighbor_dist_midpoint="9.0"
sc_neighbor_denominator="1.0" sc_neighbor_angle_shift_factor="0.5"
sc_neighbor_angle_exponent="2.0"
core_cutoff="5.2" surface_cutoff="1.0"
/>
</RESIDUE_SELECTORS>

<TASKOPERATIONS>
<InitializeFromCommandline name="init"/>
<IncludeCurrent name="inclcur"/>
<LimitAromaChi2 name="limitchi2" />
<DisallowIfNonnative name="only_native_H" disallow_aas="H"/>
<ReadResfile name="resfile" filename="%%resfile_name%%" />
<PreventChainFromRepacking name="not_chain_B" chain="2" />
<PreventChainFromRepacking name="not_chain_C" chain="3" />
PreventChainFromRepacking name="not_chain_D" chain="4" />
<l--Select designable residues by sasa and packable by flag-->
<SelectBySASA name="only_core_residues" mode="mc" probe_radius="2.0" core_asa="20.0" surface_asa="30.0" core="1"
boundary="0" surface="0" verbose="1" />
<!--Restrict Hotspots to Repacking-->
<OperateOnResidueSubset name="hotspot_onlyrepack" selector="hotspots" >
<RestrictToRepackingRLT/>
</OperateOnResidueSubset>
<!--Helps to correct/rermove TRP in the surface-->
<OperateOnResidueSubset name="surfaceWcorrector" selector="surfacelLayerSelector" >
<RestrictAbsentCanonicalAASRLT aas="ACDEFGHIKLMNPQRSTVY"/>
</OperateOnResidueSubset>

</TASKOPERATIONS>

<MOVERS>
<SavePoseMover name="save_RMSDreference_conformation" reference_name="reference_conformation"/>
<SavePDBInfoMover name="saveInitPDBinfo" reference_info_name="initPDBinfo" restore_info="0" />

<SavePDBInfoMover name="reloadInitPDBinfo" reference_info_name="initPDBinfo" restore_info="1" />
<AddConstraintsToCurrentConformationMover name="constrainCA" task_operations="init" CA_only="1" cst_weight="1.0" />
<ClearConstraintsMover name="clearAllConstraints" />
<PackRotamersMover name="design_all_norep" scorefxn="SFXN6dA_norep_elect"
task_operations="init,resfile,inclcur,limitchi2, surfacelWcorrector,only_native_H,hotspot_onlyrepack,not_chain_B,not_chain_C" />
<PackRotamersMover name="design_onlyCore_norep" scorefxn="SFXN6dA_norep_elect"
task_operations="init,resfile,inclcur,limitchi2, surfacelWcorrector,only_native_H,hotspot_onlyrepack,only_core_residues,not_chain_B,no
t_chain_C" />
<TaskAwareMinMover name="min_vanilla_SC" scorefxn="SFXN6_vanilla" bb="0" chi="1" jump="0"
task_operations="init,resfile,inclcur,limitchi2, surfacelWcorrector,only_native_H,hotspot_onlyrepack,not_chain_B,not_chain_C" />
<TaskAwareMinMover name="min_vanilla_BBSC" scorefxn="SFXN6_vanilla_cst" bb="1" chi="1" jump="0"
task_operations="init,resfile,inclcur,limitchi2,surfaceWcorrector,only_native_H,hotspot_onlyrepack,not_chain_B,not_chain_C" />
<FastDesign name="fdesign_vanilla" scorefxn="SFXN6_vanilla"
task_operations="init,resfile,inclcur,limitchi2, surfaceWcorrector,only_native_H,hotspot_onlyrepack,not_chain_B,not_chain_C"
repeats="3" clear_designable_residues="0" >
<MoveMap name="mappyfd">
<Chain number="1" chi="1" bb="1"/>
<Chain number="2" chi="@" bb="0"/>
<Chain number="3" chi="@" bb="0"/>
Chain number="4" chi="@" bb="0"/>
<Jump number="1" setting="0"/>
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</MoveMap>
</FastDesign>
<FastRelax name="fast_relax_vanilla" scorefxn="SFXN6_vanilla"
task_operations="init,resfile,inclcur,limitchi2, surfacelWcorrector,only_native_H,hotspot_onlyrepack,not_chain_B,not_chain_C"
repeats="3" >
<MoveMap name="mappyfr">
<Chain number="1" chi="1" bb="1"/>
<Chain number="2" chi="@" bb="0"/>
<Chain number="3" chi="0" bb="0"/>
Chain number="4" chi="@" bb="0"/>
<Jump number="1" setting="0"/>
</MoveMap>
</FastRelax>
<ParsedProtocol name="reloadHS_and_design_onlyCore_norep" >
<Add mover_name="reloadInitPDBinfo" />
<Add mover_name="design_onlyCore_norep" />
</ParsedProtocol>
<ParsedProtocol name="reloadHS_and_quickdesign_all_w_minimize_vanilla" >
<Add mover_name="reloadInitPDBinfo" />
<Add mover_name="design_all_norep" />
<Add mover_name="min_vanilla_SC" />

<Add mover_name="constrainCA" /> <!-- START CA-contraints -->

<Add mover_name="min_vanilla_BBSC" />

<Add mover_name="clearAllConstraints" /> <!-- END CA-contraints -->
</ParsedProtocol>

<ParsedProtocol name="reloadHS_and_fastDesign" >
<Add mover_name="reloadInitPDBinfo" />
<Add mover_name="fdesign_vanilla" />
</ParsedProtocol>
<GenericSimulatedAnnealer name="SA_DesignProtein”
mover_name="reloadHS_and_design_onlyCore_norep" trials="100"
periodic_mover="reloadHS_and_quickdesign_all_w_minimize_vanilla" eval_period="20" history="10"
bolz_rank="1" recover_low="1" preapply="0" drift="1"
checkpoint_file="mc" keep_checkpoint_file="0"
filter_name="cav_vol_chainA_disabled" temperature="1.5" sample_type="1low"
stopping_condition="all_enabled_filters_chainA" >
<Filters>
<AND filter_name="unsat_core_chainA_disabled" sample_type="low" temperature="0.05" />
<AND filter_name="score_res_chainA_disabled" sample_type="low" temperature="0.05" />

</Filters>
</GenericSimulatedAnnealer>
<!-- Fastdesign GMC, increase trials if you wanna more through designs, but it will take much longer -->

<GenericMonteCarlo name="MC_FastDesignProtein”
mover_name="reloadHS_and_fastDesign"
filter_name="cav_vol_chainA_disabled"
sample_type="low"
trials="2" preapply="0"
stopping_condition="all_enabled_filters_chainA" >
<Filters>
<AND filter_name="unsat_core_chainA_disabled" sample_type="low" />
<AND filter_name="score_res_chainA_disabled" sample_type="low" />
</Filters>
</GenericMonteCarlo>
</MOVERS>

<APPLY_TO_POSE>
</APPLY_TO_POSE>

<PROTOCOLS>
<Add mover_name="saveInitPDBinfo" />
<Add mover_name="save_RMSDreference_conformation" />
<Add mover_name="SA_DesignProtein" />
<Add filter_name="rmsd_chainA_not_align_enabled" />
<Add filter_name="rmsd_chainA_align_enabled" />
<Add mover_name="MC_FastDesignProtein" />
<Add filter_name="rmsd_chainA_not_align_enabled" />
<Add filter_name="rmsd_chainA_align_enabled" />
<Add mover_name="SA_DesignProtein" />
<Add filter_name="rmsd_chainA_not_align_enabled" />
<Add filter_name="rmsd_chainA_align_enabled" />
<Add mover_name="MC_FastDesignProtein" />
<Add filter_name="rmsd_chainA_not_align_enabled" />
<Add filter_name="rmsd_chainA_align_enabled" />
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<Add mover_name="fast_relax_vanilla" />
<Add filter_name="rmsd_chainA_not_align_enabled" />
<Add filter_name="rmsd_chainA_align_enabled" />
<Add filter_name="score_res_chainA_enabled" />
<Add filter_name="sspred_chainA_enabled" />
<Add filter_name="packstat_chainA_enabled" />
<Add filter_name="unsat_core_chainA_enabled" />
<Add filter_name="cav_vol_chainA_disabled" />
</PROTOCOLS>
</ROSETTASCRIPTS>
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