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Figure S Structure and Maldi TOF spectra of dinuclear ziinmplexes with phosphorylated amino acids
and phosphorylated peptides. Mass spectrum and structure of>ZBtL) 2H,BOs. CHCN (calculated
mass 881.15; observed mass = 88B9)Mass spectrum and structure of ,@tL:) - phosphoserine
(calculated mass =901.5; observed mass = 898.Hlass spectrum and structure of,AtL; complexed

to 13 amino acid long C terminal phosphorylated p&ptide,phospho-Akt2-13mer (calculated mass
=2364.1; observed mass =2361.9). This 13-mer aosithie hydrophobic motif of the C-terminus, as well
as pSerd74, and so is the targeted epit@paviass spectrum and structure ofEZnAz4-PEG-Biotin
(calculated mass M.24® = 1370.2, (M-N).2H,0 = 1342.2; observed mass M &Zb= 1369, (M-N).2H,O

= 1343.8) (PEG = polyethylene glycoB. Mass spectrum and structure ofZnAz4-PEG-Biotin -
phosphoserine (calculated mass = 1457.22; obsenass =1454.4)F. Mass spectrum and structure of
ZnoL1-Az4-PEG-Biotin - phosphotyrosine (calculated mass = 15B2@bserved mass = 1532.39.
Mass spectrum and structure of.ZpAz4-PEG-Biotin complexed to the peptide substrate for pisec
protein Ac-l-pY-GEF (calculated mass = 2019.86;avbed mass =2019.57).
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Figure S2: Molecular structure of various PCC agents. A. Striee of the monoligand peptidaono-L
developed against the target epitope. Bighnd is linked to the Zn chelator using the Cuéjalyzed click
reaction The synthesized molecufebinds to the Akt2 fragment containing pS474 to fa@mmplex-2,
which is used as the target in the biligand scr€eMolecular structure of the biligartal-L isolated in the
screen against the target peptid8. ligand (in red) is linked, through Cu catalyzed yile Azide
Cycloaddition (CUAAC) reaction, to thé gand (in blue). D. An azide is appended at th&ehninal of
the 2° peptide to synthesize peptidachor-3N, which is used in screening fof Bgands that click to the
N-terminus of the biligand. E. An alkyne is appethde the C terminal of the %peptide to synthesize
peptideanchor-3C, which is used in screening fotl&jands that click to the C-terminus of the biligian
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Figure S3: Histogram of biligand hit sequences from the in slick screen. Amino acid frequencies in the
hit sequences X1X2X3X4X5-D-Pra from X1 to X5 aretpd as histograms. Note that on the basis of the
frequencies, hnGyf-D-Pra is the consensus sequence.

Figure S4 Biligand selection on the basis of the efficieneymmunoprecipitate Akt from OVCARS cells.
Biligands with hnGyG - D-PraB{1), hnGyf - D-Pra Bi2), hnGre -D-PraRi3), hnGai - D-Pragi4) as the

2° peptide arm are used to immunoprecipitate Akt2 f@WCARS3 cells following the described procedure.
The best candidatBi2 is chosen as the biligard-L and used in further stages of ligand development.
That candidate contained thé g&ptide sequence (hnGyf) which, remarkably, is dbgquence that best
reflects the statistic illustrated in the positibnistograms of Fig S3.

Lysate  N-tri1  N-tri2

Figure S5 N-terminal triligand selection on the basis af #fficiency to immunoprecipitate Akt from
OVCARS3 cells. N-terminal triligands synthesizediwR-Pra-yyrfG (-tril ) and D-Pra-ssGryN-tri2)
immunoprecipitate Akt2 from OVCARS3 cellsl-tril is chosen as the final N terminal triligaNetL .
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Figure S& N-terminal triligand selection on the basis ofitepe binding characteristics. Triligand
candidates from the C terminal screen are testelifialing to the target epitope. The liga@etl, with L-
Az4-hdGGf as the third peptide arm, shows goodibiopdnd is chosen as the C-terminal trilig&il .

Kesponse

Ka (1/Ms) ki (1/s) Ko (M)

1.8e5 0.0046 2.5e-8

Figure S7: Sensograms from Surface Plasmon Resonance (SRjirment, immobilizingN-tL on SA
chip and using Akt2 protein as the analyte. A. @hta were fit to a simple 1:1 binding model usihgpgl
analysis in Biacore T100 Evaluation software. Theikbrium dissociation constantgds 25 nM, which is
in close agreement with the ELISA Efvalue of 19 nM.



Figure S8 Coomassie staining of gel from immunoprecipitatioy different ligands/ antibody. The
biotinylated ligands (blankmono-L, bi-L, N-tL, C-tL) or biotinylated antibody (pS473 mAb) are
immobilized on streptavidin-agarose beads. Thelgsdite (lysate) is directly diluted in the samplefer
and ran as a control. The band at 60 kD is foratkieprotein. All the eluted samples (blank to pS4i@&b)

have similar non-specific protein pulldown.
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Figure S9 Inhibition of kinase activity of the Akt2 proteiwhen treated withC-tL. The in vitro
phosphorylation of GSKB3® substrate by active Akt2 is inhibited when treateith increasing
concentrations of th€-tL ligand. The solutions are ran on a gel and visaedliby treatment with
pGSK3/® Ser 21/9 antibody. The western blot image was ssdrand the signal corresponding to
different concentrations d@-tL was quantitated using ImageJ. The density was Haadato the signal
for no inhibitor (DMSO control) to generate an git}i percentage value curve in GraphPad Prism Ar0.
ECsovalue of 4 uM is obtained from the curve using tioear regression.
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Table S1:0BOC peptide libraries used in screens.

Formula Components Unique Fraction Screened
sequences

Library A: D- X =18 D amino acids 1,889,568 40% for®ligand screen

Pra-XXXXX- except D-Met and D- 80% for 3 ligand screen foN-

10%M-TG Cys tL

Library B: X =18 D amino acids 1,889,568 40% for@igands

XXXXX -D- except D-Met and D-

Pra-10%M-TG Cys

Library C: L- X =18 D amino acids 1,889,568 80% for@igand screen fo€-

Az4- XXXXX- except D-Met and D- tL

10%M-TG Cys
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Table S2: Hit sequences from biligandi¢L ) screen with 25 nM target peptide. Consensus mati¢
highlighted.

X1 X2 X3 X4 X5 D-Pra
h n G i i D-Pra
h n G r e D-Pra
h r y y G D-Pra
v n r r f D-Pra

h n G G d D-Pra
a y p h f D-Pra
G f r r f D-Pra
r G f f I D-Pra
h n G y G D-Pra

Table S3 Hit sequences from biligand screen with A target peptide. Consensus motifs are
highlighted.

X1 X2 X3 X4 X5 D-Pra
i y y r h D-Pra
h n G a i D-Pra

f h y y y D-Pra

f y h k h D-Pra
p f q h f D-Pra
S h f y t D-Pra
% h G a a D-Pra
y h q y G D-Pra
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Table S4 Hit sequences from N terminal triligand-(L ) screen.

D-Pra X1 X2 X3 X4 X5
D-Pra k/1* f q f r
D-Pra r d/n* r f r
D-Pra y v y r f
D-Pra s s G r y
D-Pra y y r f g
D-Pra s f r r f
D-Pra S % r f r
D-Pra [ k/1* r r a
D-Pra r qlt* k/1* w r
D-Pra r ql/t* S r r
D-Pra r r i y y
D-Pra r f G r qlt*

*Alternative amino acid signals from poor resolutiof the amino acid standards of the Edman sequgnci

machine.
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Table S5 Elimination of peptide binders to antibody fromeétminal triligand N-tL ) screen

D-Pra X1 X2 X3 X4 X5 Color Probability of being right sequence
D-Pra k f q f r light 0.25
D-Pra | f q f r light 0.25
D-Pra k f t f r light 0.25
D-Pra | f t f r light 0.25
D-Pra r d r f r No color 0.5
D-Pra r n r f r medium 0.5
D-Pra y Y r f light 1
D-Pra S S G r y No color 1
D-Pra r r i y dark 1
D-Pra y y r f G No color 1
D-Pra S f r r f light 1
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Table S8 Hit sequences from C terminal triligan@d-(L ) screen. Consensus motifs are highlighted.

L-Az4 X1 X2 X3 X4 X5
L-Az4 h d G s

L-Az4 h d G w w
L-Az4 h d G [ %
L-Az4 h d G d w
L-Az4 h d G G - *
L-Az4 h d G d r
L-Az4 h d G G f
L-Az4 h d G G e
L-Az4 h d G s f
L-Az4 h d G q k
L-Az4 h d G s a
L-Az4 h d G k f
L-Az4 r I e a %

* no signal



Supplementary Information Materials and Methods:

Materials: Fmoc amino acids were purchased from Anaspec akl@PAec and used as received.
TentaGel S-NHresin (diameter 90 um, capacity 0.28 mmol/g) waaiabd from Anaspec and utilized for
OBOC library construction. Biotin NovaTag™ resinp8n — PEG NovaTag™ resin, Fmoc — NH - (PEG)

- OH (13 atoms) were obtained from EMD Chemicals, nd used for synthesis of biotinylated peptides
Amide Sieber resin (capacity 0.3-0.6 mmol/g) pusgthfrom Anaspec was used for synthesis of pratecte
peptides. NMP (1-methyl-2 -pyrrolidinone), HATU {(2-Aza-1H-benzotriazole-1-yl)-1,1,3,3-
tetramethylammonium hexafluorophosphate) and DIBRN’-diisopropylethylamine) used in peptide
synthesis were bought from EMD Chemicals, Inc.,i8Rep and Sigma-Aldrich respectively. DMF (N,N
dimethylformamide), piperidine, TFA (trifluoroacetacid, 98% min. titration), and TES (triethylsi&gn
were purchased from Sigma-Aldrich. 5-Azido-pentarexid was purchased from Bachem Americas, Inc.

BCIP (5-Bromo-4-chloro-3-indolyl phosphate) wasqhased from Promega.

Active Akt2 (with N terminal Histag) was purchased from Abcam. Inactive Akt2 (wiNh
terminal Higtag) was purchased from BPS Bioscience. Active Adail Akt3 (with N terminal Higtag)
used in ELISA assays were purchased from Sigma idiidrMouse anti biotin antibody-Alkaline
Phosphatase conjugate used in screens was purdnase8igma Aldrich. Anti His mouse antibody, goat
anti mouse 1gG - Alkaline Phosphatase conjugatd irsscreens were purchased from Abcam. Mouse anti
biotin monoclonal antibody- Horse Radish Peroxidejogate was purchased from Cell Signaling. Anti
Hiss mouse monoclonal antibody and goat anti mouse |@&#¢iRadish Peroxide conjugate were bought
from Abcam. Anti Akt (pan) rabbit antibody (11E7gnd mouse anti-rabbit antibody- Horse Radish
Peroxide conjugate, used in Western blot and datt blere purchased from Cell Signalling. Biotinglet
mouse PhosphoS473 (pS473) Akt antibody used in inoprecipitation and PhosphoS473 Akt antibody
used in western blot was purchased from Cell SiggalNon-radioactive Akt kinase assay kit was

purchased from Cell Signaling.

Synthesis of ethyl 3,5-bis((bis(pyridin-2-ylmethylamino)methyl)-4-hydroxybenzoate [H(EtLi)]: N,
N—di(2-picolyl) amine (2.50 g, 12.5 mmol) in ethfm@ter/HCI (30 mL/90 mL/0.6 mL of 2M ) was added
to paraben ( 830 mg, 5 mmol) and paraformaldehydéy mg, 15.67 mmol). The mixture was heated
under reflux for 3 days and then allowed to cootdom temperatufe Then dichloromethane (300 mL)
and water (100 mL) was added to the reaction méx&umd a liquid phase extraction was done. The azgan
phase, containing the compound, was washed onbe3@@ mL of water and dried over anhydrous sodium
sulphate. A yellowish gummy semisolid was obtainafter evaporation of solvent. Column
chromatography on silica gel with eluents dichloedthane /methanol /ammonium hydroxide afforded light

yellow semi solid. Calculated mass: [M+H] 588.6 &b®d mass: [M+H] 589.29
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Synthesis of 3,5-bis((bis(pyridin-2-ylmethyl)aminonethyl)-4-hydroxybenzoic acid [H(L1)]: The

purified semisolid was dissolved in 2 M NaOH in g&thanol/water solution and stirred at 60 °C falags.

Then the solution was neutralized by concentratgirdchloric acid. The compound was extracted with
methanol and used in further synthesis. Calculatasss: [M-H] 559.25; Observed mass: [M-H] 559.4.
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Synthesis of 3,5-bis((bis(pyridin-2-ylmethyl)aminaonethyl)-4-hydroxybenzoxo dizinc complex
[Zn2(EtL 1)]: 2 equivalents of zinc acetate was dissolved in arethand added to 1 equivalent of ethyl
3,5-bis((bis(pyridin-2-ylmethyl)amino)methyl)-4-hgakybenzoate and stirred overnight at room
temperature. The solvent was removed under redpeEssure and the solid was purified using a gradien
of water and acetonitrile and 0.1% TFA on the RA-BRBeckman Coulter System Gold 126 Solvent
Module and 168 Detector) using a C18 reversed pbarse-preparative column (Phenomenex Luna 10 pum,

250 x 10 mm). Calculated mass: 944.48; Observed:r9d5.10.

Zn, (EtL,). 2CF,CO0"

Synthesis of 3,5-bis((bis(pyridin-2-ylmethyl)aminonethyl)-4-hydroxybenzoxo dizinc complex
[Zn2(L1)-Az4-PEG;-biotin]: D,L-Fmoc-azidolysine was coupled to Biotin — PEGNovaTag resin
(coupling efficiency 0.48 mmole/g) following stamda=moc solid phase synthesis protocol. Thé&Noc
protecting group was removed by treating with 20Rkepdine in NMP. Then 1.5 equivalents of 3,5-
bis((bis(pyridin-2-ylmethyl)amino)methyl)-4-hydrokgnzoic acid were coupled overnight to the resie T
molecule was cleaved off the resin using a cockthilf FA, TES and double distilled water (95:2.5)2.5
precipitated in ice cold ether and lyophilized. Tdrade solid was used in further synthesis. 2 eajeaits

of zinc acetate was dissolved in methanol and addedl equivalent of 3,5-bis((bis(pyridin-2-
ylmethyl)amino)methyl)-4-hydroxybenzoic acid andfretd overnight at room temperature. The solvent
was removed under reduced pressure and the sofichurified using a gradient of water and acetdaitri
and 0.1% TFA on the RP-HPLC (Beckman Coulter Systid 126 Solvent Module and 168 Detector)
using a C18 reversed phase semi-preparative col(Ptmenomenex Luna 10 pm, 250 x 10 mm).
Calculated mass: [M].240 1369.45 Observed mass: [M].ZP11369.4 (Figure S1D).

Verification of binding of dizinc complex to phosplamino acids and phosphopeptide500 pM
solution of Zn(EtL1) or Znl1-Az4-PEG-Biotin was made dissolving the HPLC purified salid10 mM
tris borate buffer (TBS) (pH 8). Saturated solusiafi pure phosphoserine, phosphotyrosine, Akt depdi-
terminal motif with 13 amino acidpliospho-Akt2-13mei) and pSrc substrate Ac-1-pY-GEF was made in
the buffer. The Zs(EtL1)or Znpl1-Az4-PEG-Biotin solution was added to either of the satudagolutions

in a 1:1 ratio. A fresh matrix was prepared by dligsg 2,4,6-trihydroxyacetophenone (THAP) in 10 mM

18



tris borate buffer (pH 8) with 50% acetonitrile (8@y/ml). Each solution was mixed in a 1:1 ratiohatihe
matrix, and subjected to Maldi TOF in a positivedaoTwo controls containing only the ZatL, or
ZnyL1-Az4-PEG-Biotin solution were also subjected to the Mal@H. In the mixed solutions, the peaks
corresponding to the adduct of the dinuclear Ziompglex to the phosphoamino acid or phosphopeptides

were observed (Figure S1).
Solid phase peptide synthesis:

General protocol: Peptides were synthesized on Rink Amide MBHA, Bidtiovatag, Biotin PEG Novatag
and Sieber Amide resin either manually or on th&uTi357 Automatic Peptide Synthesizer (AAPPTec,
Louisville, KY). Amino acid solutions in NMP (2 emalents), with 2 equivalents of HATU and 6
equivalents of DIEA were used for the amino acidglimg reaction. For removal of /moc protecting

groups, a solution of 20% piperidine in DMF wasdise

Acylation: The resin was treated with a solution of anhydmeetic anhydride and 2,6- lutidine (Sigma) in
DMF (acetic anhydride: 2,6-lutidine: DMF; 5:6:10Qyyice for ten minutes at room temperature. The

excess reagents were removed by five washes witk.DM

Cleavage of side chain protected peptides. The peptides were synthesized on Sieber Amide.r&bim resin
was treated three times for one minute with 1% TH&¥ and then washed with DCM. The peptide
solution was neutralized by adding 2 equivalent ®l&d rotavaped. The semisolid was dissolved in
filtered DMSO, HPLC grade acetonitrile and doukkilled water and purified on the HPLC.

Cleavage of side chain deprotected peptide: The peptides were synthesized on the Rink Amide MBH
Biotin Novatag or Biotin PEG Novatag resin. Theimesas treated with a TFA cleavage solution (TFA:
TES: ddHO; 95:2.5:2.5) for two hours at room temperatutee Tleavage solution was filtered through a

Gooch filter crucible and added dropwise to arcizeled solution of diethyl ether.

HPLC purification of peptides. All the peptides were purified using a gradientotible distilled water and
HPLC grade acetonitrile and 0.1% TFA on the RP-HRBE&ckman Coulter System Gold 126 Solvent
Module and 168 Detector) using a C18 reversed pbase-preparative column (Phenomenex Luna 10 pm,

250 x 10 mm).

Protocol for on bead copper (Cu) catalyzed azide alkyne cycloaddition (CUAAC) click reaction: On bead
Cu catalyzed click reactions were performed with dzide on bead and the alkyne in solution. Thim res
was treated with 2 equivalents of the relevant iadiyl.5 equivalents of Cul (Sigma) and 2.5 equivalef
ascorbic acid (Sigma), in a solution of 20% pipedin DMF. The reaction was performed overnight at
room temperature. The excess copper was removed the resin by washing extensively with a Cu

chelating solution (5% (w/v) sodium diethyl dithevbamate, 5% (v/v) DIEA in DMF).
Peptide library Synthesis:

Randomized OBOElibraries of hexapeptides were synthesized usiegTitan 357 Automated
Peptide Synthesizer (AAPPTec) on 90 pum polyethylglyeol-grafted polystyrene beads (TentaGel S-

NH2, 0.28 mmol/g, 2.86 x f®eads/g). All the libraries used unnatural D andnis including Fmoc-D-
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propargylglycine. In library C, for azide incorptiom, Fmoc-L-azido lysine (Anaspec) was couplethi
N termini of the on bead peptides. All the librarieontained 10% D-Methionine at the C terminal, for
compatibility with Maldi-TOF/ TOF sequencind@he 10% Methionine was incorporated following

literature protocdl

Synthesis and characterization of peptide ligandsral intermediates:

Synthesis and characterization of target peptide spience (phospho-Akt2 peptide) and C terminal 13
amino acid long phospho-peptide (phospho-Akt2-13m&r The 32mer target peptide sequence
containing amino acids 450-481 of Akt2, ITPPDRYDSUELDQRTHFPQF(pS)YSASIRE ghospho-
Akt2 peptide), and the 13mer peptide sequence containing aminalsaei69-481 of Akt2,
HFPQF(pS)YSASIREghospho-Akt2-13mel), was synthesized on Rink Amide MBHA resin, usthg
Titan 357 peptide synthesizer. Fmoc-Ser(QP£)-OH (AaPPTec) was used for the incorporation of
phosphoserine in the peptide. It was cleaved by /TEA/ddHO, precipitated in cold ether and purified
using a gradient of water and acetonitrile and OTIBA on the RP-HPLC. Calculated mass: 1645.67;
observed mass: 1646.55.

Mass spectrometric analysis of phospho-Akt2-13merES|I —-TOF MS: m/z; 823.95 (M+2H)"; 549.6

3+
(M+3H)
l +TOF MS: 43 MCA scans from 45266 Q.wiff Max. 289.0 couni
3=3.56790390723985830e-004, 10=-4.20271313162267560e+001
540 64
280
260
240 (M+3H)3*
220
200
@
= 130
E]
2 Phospho-Akt2 13mer
=
@ 40
5 HFPQF(pS)YSASIRE
= 120
100
80
60
823.95
40
' (M+2H)2*
° 200 300 400 500 600 700 800 200 1000 1100 1200 1300 1400 1500 160
miz, amu
I I Mass (avg.) | Mass (mono.) | Apex Mass ] Area | Start Scan | Stop Scan ] Score | Evidence
|1 1646.5501 | 16458918 16458934 4040.0000 | 1 1] 1.0000 IC
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Mass spectrometric analysis of phospho-Akt2 peptideCalculated mass: 3832.0; Observed mass:
3831.98; ESI -TOF MS: m/z; 767.2 (M+5Pf) 959.0 (M+4HY"*

I +TOF M
3=3 5672445

1, Smoothed

(M) ™ Phospho-Akt2 peptide

H,N-ITPPDRYDSLGLLELDQRTHFP

0 - QF(pS)YSASIRE-CONH,
a0
25 767.20
20
(M+5H) *
15
10
L
5 ‘ |
0 Lo L . A it ool . . . . .
200 300 400 500 B00 700 200 00 1000 1100 1200 1200 1400 1500
miz. amu
| | Mass(avg) | Mass(mono) |  ApexMass | Area | StatScan |  StopScan | Score | Evidence |
I 38319799 | 3830.9836 3831.9867 | 1386.0000 1] 1] 1.0000 Ic |

Synthesis and characterization of Histagged target phospho-Akt2 peptide (His- PEG2,— phospho —
Akt2) and corresponding C terminal peptides from Akl (Hiss- PEG>— phospho — Aktl) and Akt3
(Hise - PEG2— phospho — Akt3): The target sequence, amino acids 450-481 of Akith pS474, and
corresponding C terminal sequences of Aktl (449-48Q1 Akt3 (448-479) were synthesized on Rink
Amide MBHA resin, using above mentioned proced&reoc-NH-(PEG)-OH was then coupled with each
peptide. Then six successive couplings were dotie kvhoc-L-His(Trt)-OH. The peptides were cleaved by
TFA/TES/ddHO, precipitated in cold ether and purified usingradient of water and acetonitrile and
0.1% TFA on the RP-HPLC.

Hise— PEG; - phospho — Akt2 Calculated mass: 4858.1; Observed mass: 485&L-EOF MS: m/z;
608.18 (M + 8Hf*, 694.92 (M + 7HY*, 810.57 (M+6Hf", 972.67 (M+5H)*, 1215.35 (M+4H}"

-I FTOF M. 234 MC Ma
- £34.3
His-PEG,-Akt2
MTH)
500 H,N-HHHHHH-(PEG),-ITPPDRYDSLGLLELD
an -QRTHFPQF(pS)YSASIRE-CONH,
an (M+8H) ©
P 210
- 602,13
E . (M+6H) &
160
. (M+5H) * (M+4H) +
o w7267 121535
5[\’
dadod Jdy)
200 300 400 S00 GO0 700 200 ann 1000 1100 1200 1300 1400 1500 1600

Mass (avg.) Mass (mono) | ApexMass | Area |  StartScan |  StopScan | Score | Evidence
48581707 48554097 | 48563882 | 7506.0000 | 1 1 1.0000 IC
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Hise— PEG; - phospho — Aktl Calculated mass: Q-TOF: (M+H) 4676.8, (M} 4748.8; Observed

mass: (M+H) 4677.43, (M.440) 4749.59

B ptass reconstruction of +TOF MS: 166 MCA scans from Sample 2 (G TA 28.3) of 45779 Q.wiff Max. 4543.3 cps.

4577 43
4500

His,-PEG,-Aktl
. = HHHHHH-PEG,-
. o ITPPDQDDSMECVDSERRH ..
g o FPQF(pS)YSASGTA

1500

1000 4050

Fos.93
500)

ol Ul g \ﬂh v B, e ol | I ) " a Wl
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Hise— PEG; - phospho — Akt3 peptide Q-TOF: Calculated mass (M+K+B) 4953.1, (M+3K) 4965.10;

Observed mass: (M+K+iD) 4954.74, (M+3K) 4964.81.

B hiass reconstruction of +TOF MS: 262 MCA scans from Sample 2 (28.8) of 45957 Q.wiff Max. 1412.4 cps.

o0 w72 His -PEG,-Akt3
1200 HHHHHH-PEG,-PEKYDEDGMDCMDNERRPH
FPQF(pS)YSASGRE

Intensity, cps

A T .

4700 4750 4300 4850 4000 4950 5000 5050 5100 5150 5200 5250 5300 5350 5400 5450
Mass, amu

Synthesis and characterization of mono-L:Fmoc-NH-PEG-OH was coupled using standard Fmoc
protocol on Biotin Novatag resin. 1.5 equivalenfsDg L-Fmoc-azidolysine were coupled on the resin
followed by acylation. On bead Cu catalyzed clielation was carried out following described protoco
using 2 equivalents of Fmoc-D-PrdBD. After washes with the copper chelating solutiom peptide was
acylated. The resultant molecu#d (figure S10) was cleaved off the resin using TF@astage solution.

The crude solid was used in further synthesis.

The peptide wkvkl was made on Rink Amide MBHA reéiknmaspec) following standard Fmoc
SPPS synthesis protocol. 1.5 equivalentSbfvere then coupled to the peptide. After TFA cleavéte
ligand mono-L was purified using a gradient of water and acetib@iand 0.1% TFA on the RP-HPLC.
Calculated mass: 1494.8. Observed mass: 1494.6
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Mass spectrometric analysis of mono-L

ESI-TOF MS: m/z; 498.95 (M + 3HJ, 747.92 (M + 2H}"

J

+TOF MS: 12 MCA scans from Sample 3 (D1 29.9) of 44376 wiff
3=3.56719996914201930e-004, 10=-4,02687917001785540e+001, Smoothed

747.92
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Synthesis and characterization of 2Fmoc-NH-PEG-OH was coupled using standard Fmoc protocol on
Biotin Novatag resin. 1.5 equivalent of D, L-Fmazewolysine was coupled on the resin followed by
coupling of 1.5 equivalent of 3,5-bis((bis(pyrid2aylmethyl)amino)methyl)-4-hydroxybenzoic acid. The
resin was then subjected to on bead Cu catalyZel maction with Fmoc - D-Pra!Bu (Fmoc - D-
propargylglycine tertiary butyl ester). The excesmpper was removed by washing with the copper
chelating solution. 5-Azido-pentanoic acid was tleupled. The resulting peptic2 (Figure S11) was
TFA cleaved and lyophilized. The crude was usefluither synthesis. The peptide wkvkl was made on

Rink Amide MBHA resin following standard Fmoc SPB#thesis protocol. 1 equivalent of peptisi2
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was then coupled to the peptide. The peptide weesveld off using TFA cleavage solution. 2 equivalerit
zinc acetate were dissolved in methanol and adul@dequivalent of crude peptide and stirred ovdrinig
room temperature. The solvent was removed underceztlpressure and the solid was purified using a
gradient of water and acetonitrile and 0.1% TFA tbe RP-HPLC. Mass calculated: [M+Na] 2291,
[M+Na.TFA] 2404 Mass observed: [M+Na] 2289.98, [MaNFA] 2403.95

Mass spectrometric analysis of 2:

Mass calculated: [M+N&]2291, [M+Na.TFA] "' 2404 Mass observed: [M+Nap289.98, [M+Na.TFA]™
2403.95.

B a3z reconstruction of +TOF MS: 267 MCA scans from 433080 wiff Max 17260 cps
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Figure S11: Synthesis of intermedia&2and2
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Synthesis and characterization of bi-L:Fmoc-NH-PEG-OH was coupled using standard Fmoc protocol
on Biotin Novatag resin. 1.5 equivalent of D,L-Frexidolysine was coupled on the resin followed by
acylation of the amine terminal. On bead click teacwas carried out with 2 equivalents of Fmoc-fa-P
O'Bu. After washes with copper removing solution, Zida-pentanoic acid was coupled. After TFA
cleavage the resultant molec88 (figure S12) was lyophilized and the crude solidswesed in further
synthesis. The peptide wkvkl was made on Rink AnitBHA resin (Anaspec) following standard Fmoc
SPPS synthesis protocol. 1 equivalenS8fwas then coupled to the peptide on bead. Fmoc-BafBa
was then clicked to the azido functionality on heaffer washes with the copper chelating solutiire,
peptide was further extended to hngyf on the N teahnusing standard Fmoc SPPS synthesis. After TFA
cleavage the biligand was purified using a grad@nivater and acetonitrile and 0.1% TFA on the RP-
HPLC. Mass calculated: 2309.7 Mass observed: 2309.4
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Mass spectrometric analysis of bi-LESI —TOF MS: m/z; 770.44 (M + 3HJ, 578.33 (M + 4HJ"*

-I +TOF MS: 77 MCA scans from 440050 wiff
=3 56690997998322760.-004, 0=-4.02201892688467420e+001, Smosthed
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I I Mass (avg.) I Mass (mono.) I Apex Mass I Area ] Start Scan I Stop Scan ] Score I Evidence ]
I | 2309.4147 | 2308.2859 2309.2883 | 14361.0000 1 1 1.0000 Ic

Figure S12: Synthesis of compouré3. S3is used in the synthesis of theL , Anchor-3C andC— tL
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Synthesis and characterization of Anchor-3NFmoc-NH-PEG-OH was coupled using standard Fmoc
proteocol on Biotin Novatag resin. 1.5 equivaleitDy L-Fmoc-azidolysine was coupled on the resin
followed by acylation using acetic anhydride an@-Ritidine solution in DMF. On bead click reactiwaith
Fmoc-D-Pra-CBu was carried out. After washes with copper chegasolution Fmoc-L-azidolysine was
coupled. Following removal of the Fmoc protectingpup, the amine terminal was acylated. After TFA
cleavage the resultant moleci8d (figure S13) was lyophilized and the crude solidswesed in further

synthesis. The peptide wkvkl was made on Rink AnmMEBHA resin. 1.5 equivalents d34 were then
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coupled to the peptide. On bead click reaction eaasied out with two equivalents of Fmoc-D-PriB@.
After washes with copper removing solution, thetkpwas further extended to hngyf on the N termina
using standard Fmoc SPPS synthesis. Fmoc-L-azidelygas then coupled, followed by acylation of the
amine terminal. After TFA cleavagenchor-3N was purified using a gradient of water and acetibmiand
0.1% TFA on the RP-HPLC. Mass calculated: 2534.8dtsbserved: 2534.6

Mass spectrometric analysis of Anchor-3N:ESI -TOF MS: m/z; 634.60 (M + 4Hj

. +1UF M35 250 MUA S6ans TI0M Sample O (95.0) 0T 44001 Wit
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Figure S13 Synthesis of intermediate compousdifor anchor-3NandN-tL
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Synthesis and characterization of Anchor-3CThe peptide Ni+wkvkk(Alloc) was made on Rink Amide
MBHA resin following standard Fmoc SPPS synthes@qzol. 1 equivalent 083 (figure S12) was then
coupled to the resin. On bead click reaction wasiex out overnight using 1.5 equivalents of Fmoc-D
Pra-OBu. After washes with the copper chelating solutithe peptide was further extended to hngyf on
the N terminal using standard Fmoc SPPS synth€kien it was acylated again. The alloc side chain of
Fmoc-D-lysine(Alloc)-OH was deprotected uggistandard alloc deprotection techniju&hen 4-
pentynoic acid was coupled. After TFA cleavagachor-3C was purified using a gradient of water and
acetonitrile and 0.1% TFA on the RP-HPLC. Massualed: 2446.8; Mass observed: 2446.5

Mass spectrometric analysisAfichor-3C: ESI —TOF MS: m/z; 816.11 (M + 3HJ, 612.59 (M + 4H}"*

| | 3=3.56731925

T
1=-4. 0402622108246 2950 2+001

nchor-3C

Intensit unt
&
27 2N AY”
g
= v
E3 A
z
E

CONH,

) /(

o H
300 (M+4H) nooc” SO ANy N AN O o
H i 6 H 6 H i o

[ I Mass (avag.) I Mass (mono.) I Apex Mass ] Area I Start Scan I Stop Scan ] Score I Evidence I
|1 2446 4896 24453034 2446.3010 14714.0000 1 1 1.0000 IC

Synthesis and characterization of N-tL:Side chain protected version of Ac-D-Pra-yyrfG-CONNas
made on Amide Sieber resin. The protected peptiae eleaved off using 1% TFA in DCM and purified
using a gradient of water and acetonitrile and OTIEA on the RP-HPLCANnchor-3N was made on resin
as described and then acylated using standardtiexylaethod. On bead click reaction was carriedfout
the bead boundnchor-3N with 2 equivalents of side chain protected purifegptide Ac-yyrfG-CONH.
The resin was washed with copper chelating solufldve peptide was cleaved off the resin with théTF
cleavage solution and purified using a gradienivafer and acetonitrile and 0.1% TFA on the RP-HPLC.
Mass calculated: 3417.9 Mass observed: 3417.5.
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Mass spectrometric analysis of N-tL:ESI —TOF MS: m/z; 684.56 (M+5H)", 855.20 (M + 4H)"",
1140.26 (M + 3HY’

57w . e
i § eS| )
z o TN dBevE e
£ wooe Y WY
‘ © 3
8]
. 1146 26
o
) 4 1 1 1200 1 140 1

miz, amu

Stop Scan Score Evidence

Mass (mono.) Apex Mass Area Start Scan
3 526 3416.7499 39774.0000 1.0000

Synthesis of D-Lys (pentyne) amideBoc-D-Lys(Fmoc)-OH was coupled with rink amide resfhen 4-

pentynoic acid was coupled with it, after standaipridine deprotection. The dried resin was clelavith

TFA cocktail and purified using a gradient of wagsrd acetonitrile and 0.1% TFA on the prep-HPLC.
Mass calculated: (M+H) 225 Mass observed: 226

Synthesis and characterization of C-tL:Ac-L-Az4-hdGGf (Az4 = azidolysine) was made on Rilukide

MBHA resin. On bead click reaction of the peptide resin with D-Lys(pentyne) amide was carried out
overnight at room temperature with 2 equivalentB4dfys(pentyne) amide. The resin was washed wigh th
copper chelating solution and further extended twkvon the N terminal using standard Fmoc SPPS
synthesis. Then, 1.5 equivalent@8was coupled to the peptide. An on bead click reactvas carried out
with Fmoc-D-Pra -(Bu. After washes with copper chelating solutiore feptide was further extended to
hngyf on the N terminal using standard Fmoc SPR8hsgis. The dried resin was cleaved with TFA
cleavage solution and purified using a gradienvafer and acetonitrile and 0.1% TFA on the RP-HPLC.
Mass calculated: 3199.65; Mass observed: 3198.44.
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Mass spectrometric analysis of C-tLESI —TOF MS: m/z; 640.76 (M+5HY, 800.45 (M+4H)"*

Max. 10530 counts.
(M+4H) *

200.45

ounts

Intensity,
2

(M+5H) **
100 f40 76
e
\J' — | T T T T T
200 300 400 500 600 700 00 ann 1000 T 1 1 1a00 1 1
mfz, amu
| | Mass(avg) | Mass(mono) |  ApexMass | Area |  StatScan | StopScan | Score | Evidence
|1 I 3198.4401 ‘ 3196.7675 3198.7731 939.5806 1 1 1.0000 1

Screening with One Bead One Compound (OBOC) peptidérary:

Screen for mono-L:

50 nM solution of the Akt2 peptide was made by titilg 0.5mg/ml DMSO stock in 25 mM tris
chloride, 150 mM NaCl, 2 mM KCI, pH 8) (TBS). 10Musolution of the ZpL-Az4-PEG-Biotin was
added to the 50 nM solution of thhospho-Akt2 peptideand shaken overnight at room temperature.
Before the addition to the OBOC library, Bovine @arAlbumin (BSA) and Tween 20 was added to the
solution to make the final concentrations 0.1 % B8 0.05% tween 20 in the buffer. 250 mgs of pra
A (D-Pra-XXXXX-10%M-TG, supplementary table S1) wewused in the screen. The beads were
equilibrated in 0.1% BSA, 0.05% Tween 20/TBS (bimgdbuffer) by shaking for 8 hours. TheZrAz4-
PEG-Biotin —Akt2 peptide solution was added to the Wsek beads and shaken overnight at room
temperature. The beads were washed three timegheithinding buffer. A 1:10,000 dilution of mousgtia

biotin monoclonal antibody-Alkaline Phosphatasejogate (Sigma) in binding buffer was added to the
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beads. The beads were then washed thrice withrgndliffer, thrice with TBST (0.05% tween 20/TBS)
and thrice with TBS.

A BCIP solution was freshly prepared by adding B8fBBCIP (50 mg/ml) stock solution in 10 ml
of Alkaline Phosphatase buffer (100 mM Tris-HCI, pH), 150 mM NacCl, 1 mM MgG) (Promega). The
beads were washed once with the Alkaline Phospbabtasfer, and then treated with the fresh BCIP
solution. The hit beads turned turquoise blue dua tolorimetric reaction of Alkaline Phosphatasthw
BCIP. The reaction was quenched after one hour &ithN HCI. The hit beads were picked with a pipett
tip and transferred to an eppendorf tube. The wisgucolor of the hit beads was removed by wastitiy
DMF. The proteins on the beads were stripped byhemsvith 7.5 M guanidium hydrochloride pH 2.0
solution. Then beads were then equilibrated indouffhe screen was repeated on this small setaifshe
this time using a preincubated mixture of 2.5 mMdtioi and 1:10,000 dilution of a mouse anti biotin
monoclonal-Alkaline Phosphatase conjugate (Sigmdha secondary antibody. On addition of the BCIP,
the true hits, due to competition with biotin, remalear. The clear beads were manually picked heds

with guanidium hydrochloride and water, and seqedngsing the Edman Peptide Sequencer.

Screen for bi-L:

Prescreen: 2 batches of 135 mg of library B (XXXXX-D-Pra- 1084- TG, Supplementary table S1)
were washed in water, and swelled overnight in imgduffer (25 mM Tris-Cl (pH = 7.7), 150 mM NacCl,

2 mM KCI, 0.1% (v/v) Tween-20, and 0.1 % BSA).2M and 50 uM solutions ¢ (figure S2B) was
added to the beads and shaken for 10 hours at remiperature. The beads were washed thrice, feefift
minutes each, with the binding buffer. A 1:10,00iuttbn of mouse anti biotin antibody-Alkaline
Phosphatase conjugate (Sigma) in binding buffer agded to the beads. The beads were washed three
times, for fifteen minutes each, with wash buffg2% mM Tris-Cl (pH = 7.7), 150 mM NacCl, 2 mM KClI,
0.1% (v/v) Tween-20), followed by three fifteen mia washes with wash buffer 2 (25 mM Tris-Cl (pH =
7.7), 150 mM NaCl, 2 mM KCI). The beads were the@vealoped in BCIP solution for 35 minutes and
quenched with 0.1 N HCI. The blue hit beads, whigre background binders to the mono-L-Zn chelator
or the detection antibody were picked up manudlhe clear beads were stringently washed with DMF,

7.5 mM guanidium hydrochloride, pH 2.0, and doub#gilled water.

Product screen: The washed beads from each prescreen were driedveglted overnight in binding in 8

ml fritted polypropylene solid-phase synthesis giba two separate eppendorf tubes, 20 uM and 50 uM
solution of2 was incubated overnight at room temperature witimii0and 25 nMphospho-Akt2 peptide
solution respectively, in binding buffer. 4 mL odich of the two solutions were added to a precleared
swelled bead batch and the tubes were shaken it teraperature for ten hours. The beads were washed
three times, for fifteen minutes each, with waslifdyul followed by three fifteen minute washes with
wash buffer 2. The beads are then developed in BOIl&ion for thirty-five minutes and quenched with

0.1 N HCI. The blue hit beads were picked up mdpuatringently washed with DMF, guanidium
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hydrochloride and water, and sequenced on the Ed&emjuencer. The sequences from the biligand

screen are given in tables S2 and S3.

Selection of final biligand bi-L: Several biligand candidates were synthesized byc&alyzed click
reaction which contained either a direct hit seqeginnGyG—D-Pra, hnGre-D-Pra, hnGai - D-Pra, hnGii
— D-Pra, hnGGd — D-Pra) or the consensus sequenicetifie amino acid histograms (hnGyf - D-Pra from
figure S3) as the 2° peptide. Biligands with theas®l peptide arm as hnGyG - D-PBil), hnGyf - D-
Pra @i2), hnGre -D-Pragi3), hnGai - D-Pra Ri4), hnGii — D-Pra Bi5), hnGGd — D-PraRi6) were
tested for immunoprecipitation of Akt from OVCARE@Its. Eluents from the immunoprecipitation from
Bil, Bi2, Bi3 andBi4 were run on a western blot and eluents from the umoprecipitation fronBi5 and
Bi6 are blotted directly on nitrocellulose and treateith anti-Akt pan antibody. The western blot was
given in figure S4 and the dot blot did not show &kt pulldown. On the basis of the pulldown eféiocy
Bi2, which has hnGyf - D-Pra as the 2° peptide arns gf®sen as the final biligand candidate.

Screen for N-tL:

Prescreen: 500 mg of library A (D-Pra-XXXXX-10%M- TG, Suppheentary table S1) were swelled in
binding buffer (25 mM Tris-CI (pH = 7.5), 150 mM B§ 10 mM MgC}, 0.1% BSA, 0.05% Tween-20)
overnight. The beads were incubated with 25 pMtamiuwfanchor-3Nin binding buffer for two hours at
4°C. The beads were washed three times for fivaitageach, with binding buffer. The beads werdgerka
for two hours with 7.5 M Guanidium chloride (pH ¥ &1d washed ten times with double distilled water.
The beads were equilibrated in binding buffer. AGO00 dilution of mouse anti biotin antibody-Alied
phosphatase conjugate (Sigma) in binding buffer added to the beads. The beads were washed three
times, for five minutes each, with wash buffer 3 @M Tris-Cl (pH = 7.5), 150 mM NaCl, 10 mM
MgClz, 0.05 % (v/v) Tween-20), followed by three fimeinute washes with wash buffer 4 (25 mM
Tris-Cl (pH = 7.5), 150 mM NaCl, 10 mM Mgg)l The beads were then developed in BCIP solution f
thirty minutes and quenched with 0.1 N HCI. Theebhit beads, which were background binders to the
anchor-3N or the antibody were separated from the rest ofbéseds. The clear beads were stringently

washed with DMF, guanidium hydrochloride and wated used in the product screen.

Product screen: The clear beads from the prescreen were swellechigld in binding buffer (25 mM Tris-
Cl (pH = 7.5, 150 mM NaCl, 10 mM Mgg10.05% (v/v) Tween-20, and 0. 1% BSA). 25 pM ol

of anchor-3N was incubated for thirty minutes at 4°C with 50 AWt2 in binding buffer. The solution was
added to the beads and shaken at 4°C for two hdhesbeads were washed three times, for five ménute
each, with the binding buffer. The beads were é@&br two hours with 7.5 mM guanidium chloride (pH

2) and washed ten times with double distilled watlére beads were re-equilibrated in binding buffar.
1:10,000 dilution of mouse anti biotin antibody-@ike phosphatase conjugate (Sigma) in bindingeouff
was added to the beads. The beads were washedtithieee for five minutes each, with wash buffer 3

followed by three five minutes washes with washféu#. The beads were then developed in BCIP
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solution for thirty minutes and quenched with 0.1HEI. The blue hit beads were picked up manually,

stringently washed with DMF, guanidium hydrochleri@nd water, and used in the target screen.

Target screen: The washed hit beads from the product screen weedesl overnight in binding buffer (25
mM Tris-Cl (pH = 7.5, 150 mM NaCl, 10 mM Mgg;10.05% (v/v) Tween-20, and 0. 1% BSA). 50 nM
Akt2 protein, preincubated with 73.5 pdhchor-3N for thirty minutes at 4°C, was added to the swelled
beads and the beads were shaken for ninety miatté3C. The beads were washed three times, for five
minutes each, with the binding buffer. A 1:100utidon of mouse anti Hisantibody (Abcam) in binding
buffer was added to the beads and incubated ftwoanwith shaking at 4°C. Following three five miau
washes with the binding buffer, a 1:10,000 dilusatution of anti mouse —alkaline phosphatase (Sjgma
was added and the shaken for one hour at 4°C. €hdsbwere washed three times for five minutes each
with wash buffer 3, followed by three five minuteashes with wash buffer 4. The beads were then
developed in BCIP solution for thirty minutes andeqched with 0.1 N HCI. The blue hit beads were
picked up manually, stringently washed with DMFagidium hydrochloride and water, and sequenced on
the Edman Sequencer. The sequences obtainedtarkifisTable S4. Because of poor resolution of amin
acid standards in the Edman Peptide Sequencergdthiat time, some peptides were assigned to have

either one of two amino acids in some positions.

Elimination of peptides binding to anti-Akt antibody: Since a preclear screen was not performed agiest t
mouse-Anti Hig antibody and the anti-mouse-alkaline phosphatasbaaly, to eliminate peptide binders
to the antibodies, all the dark colored peptids blbtained in the earlier target screen were sgizbd on
Tentagel — S - NHresin. 10 beads of each sequence was taken inesptobes, equilibrated in binding
buffer, and then treated with a 1:1000 diluted sotuof mouse anti Hisantibody (Abcam) for an hour at
4°C. Following three five minute washes with theding buffer, a 1:10,000 diluted solution of antbuse
—alkaline phosphatase was added and the shakeméohour at 4°C. The beads were washed three times
for five minutes each with wash buffer 3, followbd three five minute washes with wash buffer 4. The
beads were then developed in BCIP solution fortythininutes and quenched with 0.1 N HCI. The color
intensity of the different sequences are recordethble S5, along with the probability that theiseage is

a binder to the protein and not a background bir{derar beads). The probability arises from therpoo
resolution of certain amino acid standards in thden&Bn sequencer during sequencing the hits froniNthe

terminal triligand target screen.

Selection of final N terminal triligand N-tL: Two sequences were observed (table S5) which weatre n
background binders (remain clear in the antibodydéi elimination screen) and which had the full
probability of being the right sequence. These 3¥peptides, D-Pra-yyrfG and D-Pra-ssGry, werekelit
to anchor-3N by CuAAC reaction and tested as triligand candisladétril and N-tri2 respectively).
These were used to immunoprecipitate Akt2 from OVR3Acells (figure S5). The first triligand candidate

N-tril being more efficient was chosen as the final N teatrtriligandN-tL .
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Screen for C-tL:

Prescreen: 500 mgs of library C (EN-Az4-XXXXX-10%M-TG, table S1) was swelled in bindj buffer
overnight. The beads were incubated with 100 pMtgw of anchor-3C in binding buffer for two hours

at 4°C. The protocol for the prescreen fditL screen was followed. The blue hit beads, which were
background binders to trenchor-3C or the detection antibody were separated from ¢lsé of the beads.
The clear beads were stringently washed with DMRBnidium hydrochloride and water and used in the

product screen that followed.

Product screen: The washed beads from the prescreen were swelledhight in binding buffer 100 uM
solution ofanchor-3C was incubated for thirty minutes at 4°C with 50 #MWt2 in binding buffer. The
solution was added to the beads and shaken atet®@/é hours. The protocol for thé-tL product screen
was followed. The blue hit beads were picked up umadly, stringently washed with DMF, guanidium

hydrochloride and water, and sequenced on the E@eguoencer. The sequences are recorded in Table S6.

Selection of the final C terminal triligand C-tL: Four triligand candidates were synthesized with24A
hdGGf (C-t1), L-Az4-hdGsf C-t2), L-Az4-hdGww (C-t3), L-Az4-hdGkf (C-t4) as the 3° peptide arm.
Binding of the candidates to the target peptideopei was determined in an ELISA assay (Figure 86) a
the ligandC-t1 emerged as the best binder. C-t1 was chosen &stdreninal triligandC-tL .

Epitope/ Protein Selectivity Assay:

1.25 pM biotinylated ligand was prepared by dilgtthe 1 mM stock in binding buffer (25 mM
tris chloride, pH= 7.4, 150 mM NacCl, 0.1% BSA, 0203 ween 20). The prepared ligand solution or 0.125
% DMSO in buffer (buffer control) was immobilizech e High Capacity Streptavidin 96 well plate
(Thermo Scientific). After washing away the exckgand, the plate was blocked overnight with 1% BSA
/25 mM tris chloride, pH= 7.4/ 150 mM NacCl, 0.05%den 20. 2.5 pM solutions of the Hiagged target
phosphopeptide epitope Akt2 amino acids 450 — #Bdstagged Aktl amino acids 449-480, kisgged
Akt3 amino acids 448-479 were added to each ofwibls. Following three washes with the binding
buffer, the plate was treated for an hour with 2000 dilution of anti Hismouse monoclonal antibody. A
1:10,000 dilution of goat anti mouse antibody-HoRa&dish Peroxide conjugate in binding buffer was
added to the wells. The plates were washed fowrdjrfive minutes each, with 0.05% Tween 20/ TBS (25
mM tris chloride, pH= 7.5, 150 mM NacCl) and onceglwiBS (25 mM tris chloride, pH= 7.5, 150 mM
NaCl). Color was developed by adding TMB substi@®eL) to each well. The reaction was quenched
with 0.5 M H2SO4. The A450 measured on a 96-well plate reader. The A0 was obtained by
subtracting the absorbance value for the blankrobfo immobilized ligand) from each of the trigdite

values obtained for the ligand-epitope interaction.

The selectivity assay with full length Hisagged Aktl, Akt2 and Akt3 was performed following
the same protocol, using 25 nM protein instead {2V His tagged peptide epitope.
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Measurement of binding affinity of N-tL by SurfacePlasmon Resonance:

A Biacore T100 machine was used for SPR erparis. A Streptavidin Chip (Series S, G.E.
Healthcare) was conditioned as per manufactureesommendation. A stockof 1 mM
biotinylated ligand was diluted into HBSP+ Buffés.E. Healthcare) to a final concentration of 100 nM
and ~150 RU was immobilized on the chip. Serialitthhs of the Akt2 protein were made in HBSP+
buffer for the experiment with the immobilizédtL . The solution was flowed over the chip at 50 plo/mi
Binding and dissociation were carried out at 10°ithwa contact time of 350 sec, a dissociation twhe
390 sec, and a stabilization time of 200 sec, Witffer blanks between each concentration. The mespo
was double corrected, using an unmodified referdioee cell and the response for the 0 concentratibn
Akt2 on the sample flow cell. The data was fittea the kinetic Langmuir 1:1 binding model

using the Biacore Evaluation software for T100 tdaulate the dissociation constant.

OVCAR3 lysate pulldown assay:

OVCARS3 cells (ATCC) were grown in RPMI-1640 mediantaining 20% fetal bovine serum.
Passage three cells were grown to ~ 80% confluebekls were lysed with lysis buffer (10 mM Tris-Cl
(pH = 7.5), 100 mM NacCl, 1% (v/v) Triton X-100, @alSDS (w/v), 0.5% deoxycholate, 1 mM DTT, 1
mM EDTA, 1X PhosStop phosphatase inhibitors (Roch¥) Complete protease inhibitors (Roche)) and
the amount of protein measured using BCA Proteisaf it (Pierce Biotechnologies, Inc). Streptavidin
agarose resin solution (EMD) was swelled in TBSB (@M tris chloride, pH= 7.5, 150 mM NacCl,
0.05% Tween-20). Each of the biotinylated ligandswnmobilized on the Streptavidin-agarose resin by
adding 7.2 uL of 1 mM ligand stock (DMSO) to 10 pf.the swelled streptavidin-agarose resin. For
the blank control, the resin was treated with 7.20f11 mM biotinylated acyl glycine. Biotinylatedsg 73
antibody (Cell Signaling) was added in a 1:200ora$ per vendor’s suggestion. After shaking ovénig
at 4°C, 50 uM D-biotin was added to the resibltck any remaining sites. The resin was washel wit
TBST five times, for fifteen minutes each. The nesias then swelled in binding buffer for two hours.
each of the immobilized ligands, 200 pL OVCAR3 dg#late (1.9 mg/ml) was added. The tubes were
shaken at 4°C for 18 hours. The beads were egtealy washed, three times for fifteen minuites
binding buffer, three times (fifteen minutes) in $B, and three times (fifteen minutes) in TBS to ogm
unbound proteins. The resin bound proteinsreweluted by adding 4 0 pL of 2X SDS-PAGE
s am p | e loading buffer (BioRad) and heating9at C for five minutes. A 1:10 diluted sample of
lysate in sample loading buffer was prepared byimgid pl of the sample with 9 pl sample loadingféuf
and denaturing the sample by heating at 95° C if@r minutes. 10 pL of each sample was loaded on a
12% SDS-PAGE gels (BioRad) and run for 80 minutekl® volts. Three identical gels were loaded and
run at the same time. One gel was used for Coomataining with Coomassie Fluor Orange Protein Gel
Stain (Molecular Probes) following the manufactiggsrotocol. The two other gels were transferred to

nitrocellulose membranes by the semidry transfethote blocked for two hours at 4°C with 5% non-fat
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milk, and treated overnight at 4°C with a 1:100@ttn of pan-Akt rabbit monoclonal antibody (Cell
Signaling Technology) and a 1:1000 dilution of pS$4Akt rabbit monoclonal antibody (Cell Signaling
Technology), respectively, in 0.5% non-fat milk.eTimembranes were washed and treated for an hdur wit
a 1:10,000 dilution of monoclonal mouse anti-rabbHRP secondary antibody (Cell Signaling
Technology) in 0.5% milk. After five washes of fivainutes each with TBST and one wash of five
minutes with TBS, the blots were developed with YWBsra ECL substrate (Thermo Scientific) and

imaged on film.
Non-radioactive kinase assay to evaluate effect lijands on Akt2 kinase activity:

The non-radioactive kinase assay kit for Akt2 wmaschased from Cell Signaling. Ligand
solutions were made in DMSO. Kinase reactions wetaip in 1X kinase buffer (25 mM trisHCI (pH 7.5),
10 mM MgCh, 0.01% Triton-X, 1X Complete protease inhibitoro@Re), 1X Phosstop phosphatase
inhibitor (Roche)), each 25 pL reaction mixture &@aning 400 ng Akt2, 400 ng GST-GSK4B fusion
protein, 500 mM ATP and 0.5 pL of peptide solutiaom®MSO or DMSO only. Reactions were allowed to
proceed for 30 minutes at 30°C. A reaction mixtues also prepared using a 1:2.5 dilution of a4 73
antibody (Cell Signaling) in the kinase buffer eetl of the peptide ligand or DMSO. The reaatso
were quenched by adding 12.5 pLXfSDS sample loading buffer and heating at 950C five
minutes. 10 pL from each sample was loadedrany kD SDS gel (Biorad) and run for an houtl4t
volts. Following semidry transfer of the gel to iracellulose membrane, the membrane was blocked in
5% nonfat milk/TBST for an hour at 4°C, and treategrnight at 4°C with a 1:200 dilution of Phospho
GSK-3u/p Ser (21/9) rabbit antibody (Cell Signaling) in @5milk/TBST. Following washes, the
membrane was treated with a 1:2000 dilution of necarsti-rabbit —HRP antibody for an hour at 4°C.eAft
four five minute washes with TBST, and one five atsmwash with TBS, the membrane was treated with

West Dura ECL substrate (Thermo Scientific) andgedhon film.
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