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Materials:  All chemicals and reagents were purchased fragm&-Aldrich (St. Louis, MO) unless
otherwise noted. Biosensor plates (384-SA1l) warehased from SRU Biosystems (Woburn, MA).

Instrumentation: Flash column chromatography was performed using4B8mesh silica getH-NMR
spectra were recorded on Varian Unity 500 (500 Msf®)ctrometers in CDglinless otherwise notetfC-
NMR spectra were recorded on Varian Unity 500 (&%z) spectrometers in CDgunless otherwise noted.
Mass spectra were obtained in the University afdis Mass Spectroscopy Center and are reportedein
form m/z.
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Synthesis of Compound 2
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To a stirred solution df (3.10 g, 9.41 mmol, 1.0 eq., Chemimpex) in DMF (@0) was added-butyl
bromoacetate (5.6 mL, 37.64 mmol, 4.0 eq.), andBHAIR8.20 mL, 47.05 mmol, 5.0 eq.). The reaction
mixture was then stirred for 13 hrs att60 The volatiles were removed by evaporation tB&EDAc (50 mL)
was added and the slurry was filtered. The filtratgs concentrated and purified by silica gel column
chromatography (EtOAc:hexanes=1:10) affordi@.36 g, 8.36 mmol, 89%) as a red oil.

'H-NMR (500 MHz, CDC}) d 7.36-7.29 (m, 5H), 5.11 (s, 2H), 3.44 (s, 4H),83(8d, 1H,J = 10.3, 5.7 Hz),
2.73-2.57 (m, 2H), 2.05-1.88 (m, 2H), 1.46 (s, 9HA3 (s, 18H).

The spectral data match with the reported data #&amig et. alChemistry--A European Journa2008§ 14,
2536-2541.

Synthesis of Compound 3
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Compound (3.07 g, 5.89 mmol) was dissolved in MeOH (50 nfegl/C (100 mg) was added to the
solution, and the flask was fitted with a ballodraged with H. The reaction mixture was vigorously stirred
for 4 hrs. After celite filtration with diethyl e#ln, concentration of the filtrate afford8d2.29 g, 5.30 mmol,
90%) as a red oil.

'H-NMR (500 MHz, CDC}) d 3.45 (s, 4H), 3.38 (dd, 1H,= 10.5, 5.0 Hz), 2.73-2.57 (m, 2H), 2.04-1.86 (m,
2H), 1.47 (s, 9H), 1.44 (s, 18HYC-NMR (125 MHz, CDGJ) d 177.6, 171.7, 170.8, 81.8, 81.4, 64.8, 54.2,
31.1, 28.4, 28.3, 28.2, 25.5.

The spectral data match with the reported data #&amig et. alChemistry--A European Journa2008 14,
2536-2541.
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To a stirred solution 08 (2.42 g, 5.60 mmol, 2.90 eq.) in @&, was added amine (387 mg, 1.93
mmol, 1.0 eq.), HBTU (2.70 g, 7.72 mmol, 4.0 eqnd DIPEA (1.68 mL, 9.65 mmol, 5.0 eq.) sequentiall
then stirred for 14 hrs at room temperature. THatites were removed by evaporation then,CH (100 mL)
was added. The organic phase was washed wih(H0 mL, 3 times), brine (10 mL), then dried oSOy,
and concentrateith vacuo Purification by silica gel column chromatogragigH.Cl,:MeOH=10:1) afforded
the tris-NTA (compound, 2.47 g, 1.71 mmol, 88%) as a red oll.

'H-NMR (500 MHz, CDC}) d 3.52-3.39 (m, 27H), 2.82 (bs, 2H), 2.63-2.53 (1H),8.03-1.77 (m, 11H),
1.43 (s, 27H), 1.40 (s, 54H); MS (ESICrsH13dN7O,1) Calculated mass: 1439.9 Observed mass: 1441.0
[MH] ™

The spectral data match with the reported data trata et. al. Am. Chem. SoQ008 29, 10205-15.

Synthesis of Compound 5
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To a stirred solution of compourd(164 mg, 0.114 mmol, 1.0 eq.) in g8, (10 mL) was added
Cbz-amino caproic acid (36 mg, 0.137 mmol, 1.2,ddBTU (52 mg, 0.137 mmo, 1.2 eq.), DIPEA (88,
0.228 mmol, 2.0 eq.), then stirred for 24 hrs. Téaction mixture was washed with water, then brihen
dried over MgS®@ and concentratedin vacuo Purification by silica gel chromatography
(CH.CI;:MeOH=15:1) afforded compour&i(157 mg, 0.093 mmol, 82%) as a colorless oil.

'H-NMR (500 MHz, CDC}) d 7.31-7.27 (m, 6H), 5.04 (s, 2H), 3.62-3.38 (m, 31316 (bd, 2H,) = 6.5 Hz),

2.90-2.29 (m, 8H), 2.01-1.78 (m, 16H), 1.69-1.39 @iH); MS (ESI, Cs/H14eNgO4) Calculated mass:
1688.1 Observed mass: 1689.0 [MH]
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Synthesis of Compound 6
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Compounds (320 mg, 0.190 mmol) was dissolved in MeOH (10 rahyl Pd/C (30 mg) was added to
the solution and the flask was fitted with a batidiled with H,. The reaction mixture was vigorously stirred
for 12 hrs. After celite filtration with diethyl ker, silica gel column chromatography (§CHh:MeOH=10:1)
afforded compoun@ (100 mg, 0.064 mmol, 34%) as a colorless oil.

IH-NMR (500 MHz, CDC4) d 3.55-3.37 (m, 29H), 2.60-2.59 (m, 6H), 2.05-1.2%, (LO5H); MS (ESI,
C79H140Ng052) Calculated mass: 1554.0 Observed mass: 1554.7TMH
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Synthesis of Compound 7:
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To a stirred solution of D-biotin (23 mg, 96rol, 1.5 eq.) in DMF (3 mL) was added HATU (37 mg,
96.5mmol, 1.5 eq.), DMAP (5 mg, cat. amount), DIPEA (&g, 193.2nmol, 2.0 eq.). This mixture was
stirred for 20 minutes. The reaction mixture wadeatito the solution of compou®d100 mg, 64.4mol) in
DMF (1 mL), then stirred for 36 hrs. The volatilwere removed and the mixture was added to watem(1)Q
then extracted with EtOAc (50 mL, 3 times). The bamed organic layers were washed with water, brine,
dried over MgS@ and concentrateth vacuo Silica gel column chromatography (&E,:MeOH=15:1)
afforded compound (90 mg, 51.0rmol, 78%) as a colorless oil.

IH-NMR (500 MHz, CDC}) d 6.55-6.27 (m, 2H), 5.70 (s, 1H), 4.48 (s, 1H)84& 1H), 3.49-3.12 (m, 32H),
2.85 (bs, 2H), 2.73-2.41 (m, 10H), 2.28 (s, 2HY311.10 (m, 103H); MS (ESI CagH15MN19024S) Calculated
mass: 1780.2 Observed mass: 1780.9 [MH]
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Synthesis of BTN
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To a stirred solution of compound (86 mg, 48.3rmol) in TFA (0.3 mL) was added a solution of
phenol (100 mg),i{PrkSiH (100mM), ethanedithiol (100m), H,O (100m) in TFA (0.5 mL). The reaction
mixture was stirred for 5 hrs at room temperaturee volatiles were evaporated vacuo and then re-
dissolved in TFA (0.3 mL). The product was pretef@d with cold diethyl ether then washed with cold
diethyl ether (5 mL, 3 times). The product was ditie affordBTN (53 mg, 41.5mol, 86%) as a white solid.

'H-NMR (500 MHz, CF3COOD} 4.78-4.62 (m, 17H), 3.92-3.55 (m, 19H), 3.35-2898 10H), 2.73-2.63
(m, 8H), 2.19-2.11 (m, 4H), 1.83-1.57 (m, 10H),6L(8 1H,J = 7.5 Hz), 1.25 (t, 1H]) = 7.5 Hz); MS (ES],
C53H82N10024S) Calculated mass: 1275.3 Observed:h2%6.1 [MH]
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Recombinant Protein Expression

His6-FKBP12 The cDNA encoding human FKBP12 was provided ipGEX vector by Prof. Jie
Chen (University of lllinois at Urbana-ChampaignPrimers containing flankingecaRl and BanH| sites
were designed, and after PCR amplification and ddige, the FKBP12 cDNA was cloned in to pET28a
(Novagen). Correct insertion of FKBP12 was conéichby DNA sequencing. The pET28a-FKBP12 vector
was transformed into RosettaR2 coli (Invitrogen) and protein expression was inducea thie addition of
isopropyl b-D-thiogalactopyranoside (IPTG) to 1 mM at 37°C #rh. Bacteria were harvested by
centrifugation and stored at -20°C.

GST-FRB The cDNA encoding the FRB domain of human mTOR wavided in a pGEX vector by
Prof. Jie Chen. The correct cDNA sequence wasircoefl by DNA sequencing. The pGEX-FRB vector
was transformed into RosettaE2 coli and protein expression was induced via the addiolPTG to 0.3
mM at 25°C for 6 h. Bacteria were harvested byrdagation and stored at -20°C.

His6-caspase-3/[7 The cDNA encoding human caspase-3 or caspasas/pnovided by Dr. Guy
Salvesen (The Burnham Institute) in a pET23b veciidre correct cDNA sequence was confirmed by DNA
sequencing. The pET23b-caspase-3/7 vector wasforamed into Rosetta E. coli and protein expression
was induced via the addition of IPTG to 1 mM at@78r 4 h. Bacteria were harvested by centrifuayaind
stored at -20°C.

His6-caspase-9 The cDNA encoding human caspase-9 was providedi Qian Tin (Cornell
University) in a pET28a vector. The correct cDNé&gsence was confirmed by DNA sequencing. The
pET28a-caspase-9 vector was transformed into Ro2&it coli and protein expression was induced via the
addition of IPTG to 1 mM at 37°C for 4 h. Bactesiare harvested by centrifugation and stored &3G20

GST-XIAR The cDNA encoding human XIAP was provided by Dolin Duckett (University of
Michigan) in a pGEX vector. The correct cDNA segeee was confirmed by DNA sequencing. The pGEX-
XIAP vector was transformed into BL21(DEB) coli and protein expression was induced via the adddio
IPTG to 1 mM at 37 °C for 4 h. Bacteria were hated by centrifugation and stored at -20°C.

Protein Purification:

His6-tagged proteins All pellets stored at -20°C were thawed at 2BPQ0-15 mL of NTA binding
buffer (50 mM Tris, 300 mM NaCl, 10 mM imidazole p810). Bacteria were lysed by sonication,
centrifuged at 35,000 g, and incubated with 1 mL Ni-NTA Agarose (Qiagehjris/ for 1 h at 4°C. Resin
was washed with an additional 30 mL of NTA bindimgffer, then washed with 30 mL of wash buffer (50
mM Tris, 300 mM NaCl, 20 mM imidazole pH 8.0), fmled by elution with 10 mL of elution buffer (50
mM Tris, 300 mM NaCl, 500 mM imidazole pH 8.0). | Aroteins were dialyzed overnight into Assay Buffe
(10 mM HEPES, 150 mM NaCl, 20 uM EDTA, 0.005% Twe¥npH 7.4) and concentrated using an Amicon
3K MWCO spin concentrator. Protein concentrati@swletermined by BCA assay (Pierce).

GST-tagged proteinsAll pellets stored at -20°C were thawed at 2BPQC0-15 mL of binding buffer
(PBS + 1 mM DTT). Bacteria were lysed by soniagaticentrifuged at 35,000¢; and incubated with 1 mL
glutathione Sepharose 4B (GE Biosciences) slumylfb at 4 °C. Resin was washed with an additiG0al
mL of PBS + 1 mM DTT, followed by elution with 10Lnof elution buffer (PBS + 20 mM glutathione). All
proteins were dialyzed overnight into Assay Buffed mM HEPES, 150 mM NaCl, 20 uM EDTA, 0.005%
Tween 20 pH 7.4) and concentrated using an AmidorvM3VCO spin concentrator. Protein concentration
was determined by BCA assay (Pierce).
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Photonic Crystal (PC) Biosensor Assays and Data Ahgsis:

SRU 384-well SA1 plates were allowed to warm t®@5and were washed 5 times with Assay Buffer
(AB) to remove glycerol. Each well was equilibhteith 40 pL of AB; this volume was kept consistent
through subsequent steps. Equilibration reads wereormed on a SRU Profiler BIND® Reader. After
signal stabilization, the wells were aspirated &, /Aand 10 uM of BTN in AB was added to each welll an
allowed to incubate at 4°C overnight. Sensor platere allowed to warm to 2&, and wells were read to
confirm the PWV shift due to BTN, then washed 3amwith AB, and read again; at this point there was
consistent 0.2-0.3 nm of shift due to BTN remainoogind to the surface (Fig. S1). BTN-functionadiZzeC
biosensors were charged with Charging Buffer (10 HEPES, 150 mM NaCl, 500 uM Ni£l120 uM
EDTA, 0.005% Tween 20 pH 7.4) read, washed 3 timiés AB, and then read again prior to His6-tagged
protein addition. The dose- and’Nidependence of His6-tagged protein binding is shawfigure S2.
Further detail of experiments performed for eaabtggn—protein interaction is described below. Aftiee
final wash of each experiment, Stripping Buffer (b HEPES, 150 mM NaCl, 350 mM EDTA, 0.005%
Tween 20 pH 7.4) was added and the plate was itedlmvernight at 4 °C. After the overnight incudat
wells were washed 5 times with AB, and could béaeged for reuse (Figure S6, His6-FKBP12—GST-FRB
section).

An advantage of the software used for data arslysing PC biosensor technology is the ability to
reference each well to any previous step in theeexyent. For example, in Figure 2 each well hasnbe
referenced to the assay buffer wash following oggrtnincubation with 10mM BTN. This allows the
visualization of the bulk shift observed upon theidon of 500mM NiICl, in the charging buffer.

His6-caspase-3/7/9—GST-XIAMHis6-caspase-9 or His6-caspase-7 (100 pg/mL)imagated with
charged BTN-functionalized PC biosensors for 10,miashed 3 times with AB, and then incubated with O
50, or 100 pg/mL GST-XIAP for 10 min and finally sfged 3 times with AB. GST-XIAP was also shown to
bind His6-caspase-3 in analogous experiments (Ei@8®). GST-XIAP binding to His6-caspase-9 or His6-
caspase-7 was inhibited by a 30 min preincubatin $M-164. SM-164 was also able to disrupt prefed
GST-XIAP—His6-caspase-9 complexes (Figure S4).

His6-FKBP12—GST-FRB His6-FKBP12 (100 pg/mL) was incubated with cleatg BTN-
functionalized PC biosensors for 15 min, washemn&g¢ with AB, and then incubated with 100 pg/mL GST
FRB for 15 min and finally washed 3 times with ABlo increase in PWV was observed in the absence of
rapamycin. Rapamycin was added to wells contaiilish-FKBP12 at concentrations of 0, 0.1, 0.5, and
UM 5 min prior to GST-FRB addition, which greatlplenced the PWV shift observed due to GST-FRB
binding.

To demonstrate the HTS capability of the PC bieseassay, a whole 384-well plate was coated with
10 uM BTN, charged, and bound with 100 pg/mL His@P12 except for wells A1 and B1. A library plate
from an in-house library containing 10 mM small pmlles in DMSO was diluted to 200 uM in AB, and
rapamycin was added to well G16 at a concentratiod uM. GST-FRB was incubated with the diluted
library plate for 30 min so that the final conceatittn of GST-FRB was 200 pug/mL, library compoundsev
100 uM, and rapamycin was 2 uM. Finally, GST-FRBmpds was added to the His6-FKBP12 bound plate
so that the final concentration of GST-FRB was u@dmL, library compounds were 50 uM, and rapamycin
was 1 uM. This “needle-in-a-haystack” assay wagated in an analogous fashion for SM-164 and B&-G
XIAP—caspase-9 interaction (Figure S5). GST-XIA@1( mg/mL) was incubated with 375 library
compounds (8@rM) or SM-164 (10nM) for 30 min at 25C. This mixture was applied to wells previously
coated with 0.1 mg/mL His6-caspase-9, and washed @fl5 min incubation.

To demonstrate the reusability of the BTN-funcéiired PC biosensor, His6-FKBP12 was repeatedly

bound, stripped, and rebound. As shown in Figse charged BTN-functionalized PC biosensors were
incubated with 100 pg/mL His6-FKBP12, washed, drmehtincubated with Stripping Buffer. In experingent
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1-3, Stripping Buffer was used repeatedly untilffmher decrease in PWV was observed, while expanis
4 and 5 were performed on successive days folloauggnight incubation with Stripping Buffer.
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Supporting Figures
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Figure S1 Overnight incubation of BTN with SA-functionalidd®C biosensors produces a 0.2-0.3 nm shift.
BTN (10 uM) in AB was added to SRU SA1 plates alowaed to incubate at 4 °C overnight, and the PWV
shift was recorded before and after a wash stdp Al. Time course analysis displays the PWV dtifé to
equilibration (0-26 min), overnight incubation wiBTN (26-30 min), and after washing with Assay Buff
(30-33 min). 10 replicates (in duplicate) are thgpd in the inset. All error bars represent gnege (n = 2).
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Figure S2 Dose-dependent binding of His6-tagged proteirasfase-3, Caspase-7, Caspase-9, and FKBP12)
to BTN-functionalized PC biosensors. Varying carications of His6-tagged proteins were added to BTN
functionalized PC biosensors, and the PWV Shift reasrded for 10 min. All error bars representridngge
(n=2).
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Figure S3 Dose-dependent binding of GST-XIAP to immobilizBiis6-caspase-3. His6-caspase-3 (100
png/mL) was immobilized on NiGlcharged BTN-functionalized PC biosensors, thenhedswith Assay
Buffer. Increasing PWYV shifts are seen when imgireaconcentrations of GST-XIAP are added to th&Hi
caspase-3 containing wells. All error bars repretiee range (n = 2).
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Figure S4 Dose dependent disruption of a preformed caspasgiAP complex by SM-164. GST-XIAP
was allowed 10 minutes to bind to immobilized Hesspase-9, washed, and then incubated with inaggasi
concentrations of SM-164. All error bars repreghatrange (n = 2).

S15



Figure S5 SM-164 is detectable in a “needle-in-a-haystackhi-HTS. All wells of a 384-well BTN-
coupled PC biosensor plate were washed, chargddyashed as described above. GST-XIAP (0.1 mg/mL)
was incubated for 30 min at 28 with a library plate of 375 compounds (each at Bl), with SM-164 (10

M) added to well H11. During this time, 0.1 mg/His6-caspase-9 was added to the charged BTN-coupled
PC biosensor plate in all wells except 4 contrdlsyand the plate was incubated for 15 min at@5 After a
wash step, the GST-XIAP/compound mixture was addeall wells except 4 control wells, and allowed to
incubate for 15 min at 282. SM-164 shows robust inhibition of the GST-XIAPHs6-caspase-9 interaction
in this assay. PWV Shift (hnm) represents the difference in sigolaserved after the addition of the GST-
XIAP/compound mixture. Green bars: BTN only, notpin added; blue bars: 0.1 mg/mL GST-XIAP only,
no His6-caspase-9 added; orange bars: 0.1 mg/m-¢dispase-9 only, no GST-XIAP added.
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Figure S& BTN-coupled PC biosensors are reusable at ledistds. His6-FKBP12 was bound to charged
BTN-functionalized PC biosensors, washed with AsBaffer (AB), and then with Stripping Buffer. For
experiments 1-2, Stripping Buffer was repeatedlgeatito each well until it was determined no further
decrease in PWV could be obtained. In experim8rbs Stripping Buffer was added, and the plate was
incubated overnight at 4 °C, with experiments 4 ammerformed on subsequent days after experimefts 1
All error bars represent the range (n = 2).
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Figure S7. SM-164 is a more potent inhibitor of the GST-XIAIMis6-caspase-9 interaction than SM-122.
This assay was performed exactly the same as Fiyyrehere GST-XIAP was preincubated with either-SM
164 or SM-122 for 30 min at 2%, prior to addition to a His6-caspase-9 coated@enSM-164 inhibits the
GST-XIAP interaction with an 1§ = 0.39nM, while SM-122 has an g = 2.72nmM. 1Cs values were
calculated and averaged over two separate expesm&mown here is a representative graphsy W@lues
were calculated using logarithmic dose-responsegectit analysis software (TableCurve). All erroarb
represent the standard deviation from the mean3yn =
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