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I. Materials and General methods
1H and 13C NMR spectra were recorded on Bruker 300 Fourier transform NMR spectrometers.
Spectra were recorded in CDCl3 solutions referenced to solvent residual peak (7.27 ppm and
77.00 ppm for 1H and 13C NMR, respectively), unless otherwise indicated.  Low Resolution Mass
Spectra were obtained on a JOEL JMS-HX110 HF mass spectrometer.  Flash chromatography
was performed on SILICYCLE silica gel (230-400 mesh).  All chemicals were purchased from
Aldrich and used as received.  All reactions were monitored by Thin Layer Chromatography.

Ultraviolet spectra were measured on a Molecular Devices SpectraMax Plus 384 UV/VIS
spectrophotometer.  Fluorescence measurements were taken on a Jobin Yvon Fluorolog
fluorescence spectrofluorometer.  Fluorescent measurements with  96-well plates were
performed by the MicroMax 384 connected to a Jobin Yvon Fluorolog through F-3000 fiber
optic cables.

Fluorescent microscopy was performed with Leica FW4000 equipped with Chroma custom filter
cube (ex = 350/50nm, em = 585/50nm), and Hamamatsu digital camera C4742-95.

II. Synthesis of Probes
All ketones were synthesized via a Heck coupling between the corresponding bromonaphthalene
and enone.  The ketones were converted to the corresponding allylic alcohols by Luche
reduction, see below for general procedures.  Spectral data matched that of previously reported
for compounds 41 and 10.2
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Heck Coupling Procedure Exemplified by 3-(6-dimethylamino-2-naphthyl)-2-
cyclohexenone 2: 2-Bromo-6-dimethylamino naphthalene (300 mg, 1.2 mmol), prepared
according to literature,3 NaHCO3 (120 mg, 1.4 mmol), (PPh3)2PdCl2 (15 mg, 0.022 mmol), 2-
cyclohexenone (140 µL, 1.4 mmol), and 1-methyl-2-pyrrolidone (10 mL) were added to a sealed
tube, placed under an Argon atmosphere, and heated at 130°C for 15h.  The tube was cooled and
the contents were poured into water (20 mL).  The solids were collected by filtration and
dissolved in CH2Cl2, washed with brine, dried (MgSO4), and filtered through a celite pad.
Column chromatography with ethyl acetate/hexane (1:2) yielded 3-(6-dimethylamino-2-naph-
thyl)-2-cyclohexenone 2 as a yellow powder (122 mg, 38% yield).
NMR 1H (300 MHz, CDCl3) δ ppm:

7.89 (s, 1H), 7.72 (d, J=9.0 Hz, 1H), 7.64 (d, J=9.0 Hz, 1H), 7.57 (dd, J1=9.0 Hz,
J2=1.5Hz, 1H), 7.16 (dd, J1=9.0 Hz, J2=2.4 Hz, 1H), 6.88 (d, J=2.1 Hz, 1H), 6.57 (s, 1H),
3.09 (s, 6H), 2.88 (t, J=6.0 Hz, 2H), 2.51 (t, J=6.6 Hz, 2H), 2.21-2.16 (m, 2H)

NMR 13C (300 MHz, CDCl3) δ ppm:
199.96, 159.67, 149.43, 135.88, 131.28, 129.74, 126.50, 126.09, 125.90, 123.79, 123.58,
116.42, 105.59, 40.50, 37.29, 27.73, 22.80

LRMS (FAB): 266 (M+H, calculated for C18H19NO: 265.15).

1-(6-methoxy-2-naphthyl)-4-methyl-penten-3-one (6)
Column Chromatography ethyl acetate/hexanes (1:4) (150 mg, 45% yield)
NMR 1H (300 MHz, CD3OD referenced to: 4.87 ppm) δ ppm:

7.98 (s, 1H), 7.88-7.34 (m, 4H), 7.25 (d, J=2.4 Hz, 1H), 7.17 (dd, J1=9,0 Hz, J2=2.4 Hz,
1H), 7.00 (d, J=15.9 Hz, 1H), 3.89 (s, 3H), 3.08 (sextet, J=6.9 Hz, 1H), 1.19 (d, J=6.9 Hz,
6H)

NMR 13C (300 MHz, CD3OD referenced to: 49.15ppm ) δ ppm:
205.61, 159.53, 143.74, 136.50, 130.50, 130.32, 130.21, 129.20, 127.69, 124.27, 123.62,
119.46, 106.05, 54.86, 39.06, 17.98

LRMS (FAB): 255 (M+H, calculated for C17H18O2: 254.13).

3-(6-methoxy-2-naphthyl)-2-cyclopentenone (8)
Column Chromatography ethyl acetate hexanes (2:3) (250 mg, 50% yield)
NMR 1H (300 MHz, CDCl3) δ ppm:

8.02 (s, 1H), 7.82-7.69 (m, 3H), 7.22-7.15 (m, 2H), 6.64 (s, 1H), 3.95 (s, 3H), 3.16-3.12
(m, 2H), 2.63-2.60 (m, 2H)

NMR 13C (300 MHz, CDCl3) δ ppm:
209.25, 173.78, 159.18, 136.10, 130.46, 129.27, 128.35, 127.34, 126.85, 126.64, 124.52,
119.68, 105.88, 55.37, 35.22, 28.53

LRMS (FAB):  239 (M+H, calculated for C16H14O2: 238.1).

General Reduction Procedure Exemplified by 3-(6-dimethylamino-2-naphthyl)-2-
cyclohenenol 1: CeCl3.7H2O (105 mg, 0.282 mmol) was added to a solution of ketone 2 (50 mg,
0.188 mmol) in MeOH-CH2Cl2 2:1 (5 ml) at 0°C, followed by addition of NaBH4 (33 mg, 0.94
mmol).  After 20 minutes, the reaction was quenched with a saturated aqueous solution of NH4Cl
and extracted with CH2Cl2.  The organic layer was dried over MgSO4, evaporated, and the crude
product was purified by column chromatography on silica gel (2:3 EtOAc/Hexanes) to yield 1 as
a yellow powder (43 mg, 86% yield).
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NMR 1H (300 MHz, CDCl3) δ ppm:
7.71-7.68 (m, 2H), 7.62 (d, J=8.7 Hz, 1H), 7.52 (dd, J1=8.7 Hz, J2=1.8 Hz, 1H), 7.16 (dd,
J1=9.0 Hz, J2=2.4 Hz, 1H), 6.92 (d, J=1.8 Hz, 1H), 6.25 (t, J=1.8 Hz, 1H), 4.44  (bs, 1H),
3.06 (s, 6H), 2.61-2.45 (m, 2H), 2.03-1.64 (m, 4H), 1.58 (b, H2O)

NMR 13C (300 MHz, CDCl3) δ ppm:
148.66, 139.98, 134.53, 134.37, 129.02, 126.52, 126.11, 125.35, 123.99, 123.72, 116.53,
106.21, 66.51, 40.85, 31.82, 29.04 (hexanes), 27.38, 19.47

LRMS (FAB): 268 (M+H, calculated for C18H21NO: 267.16).

4-(6-methoxy-2-naphthyl)-3-butene-2-ol (3)
Recrystallized from methanol (42.6 mg, 85% yield)
NMR 1H (300 MHz, CDCl3) δ ppm:

7.72-7.68 (m, 3H), 7.57 (dd, J1=8.55 Hz, J2=1.65 Hz, 1H), 7.16-7.12 (m, 2H), 6.71 (d,
J=15.9 Hz, 1H), 6.35 (dd, J1=15.9 Hz, J2=6.6 Hz, 1H), 4.58-4.54 (m, 1H), 3.94 (s, 3H),
1.44 (d, J=6.3 Hz, 3H)

NMR 13C (300 MHz, CDCl3) δ ppm:
158.18, 134.59, 133.31, 132.46, 130.06, 129.87, 129.20, 127.48, 126.66, 124.57, 119.40,
106.28, 69.52, 55.71, 23.89

LRMS (FAB): 229 (M+H calculated for C15H16O2: 228.12).

1-(6-methoxy-2-naphthyl)-4-methyl-penten-3-ol (5)
Column chromatography ethyl acetate/hexanes (1:2) (101 mg, 61% yield)
NMR 1H (300 MHz, CDCl3) δ ppm:

7.80-7.69 (m, 3H), 7.68 (dd, J1=8.4 Hz, J2=1.8 Hz, 1H), 7.17-7.13 (m, 2H), 6.72 (d,
J=15.9 Hz, 1H), 6.32 (dd, J1=15.9 Hz, J2=6.9 Hz, 1H), 4.11-4.07 (m, 1H), 3.94 (s, 3H),
1.94-1.83 (m, 1H), 1.05-0.99 (m, 6H)

NMR 13C (300 MHz, CDCl3) δ ppm:
158.16, 134.56, 132.62, 131.80, 130.65, 129.88, 127.46, 126.59, 124.61, 119.30, 106.29,
78.78, 55.70, 34.59, 18.79, 18.55

LRMS (FAB): 257 (M+H calculated for C17H20O2: 256.15).

3-(6-methoxy-2-naphthyl)-2-cyclopentenol (7)
Recrystallized from methanol (53% yield)
NMR 1H (300 MHz, CD3OD referenced to: 3.31 ppm) δ ppm:

7.78-7.67 (m, 4H), 7.21 (d, J=2.4 Hz, 1H), 7.11 (dd, J1=2.7 Hz, J2=9 Hz, 1H), 6.30-6.28
(m, 1H), 4.98-4.7 (br, 1H), 3.91 (s, 3H), 3.06-2.95 (m, 1H), 2.79-2.69 (m, 1H), 2.50-2.39
(m, 1H), 1.94-1.83 (m, 1H)

NMR 13C (300 MHz, DMSO-d6 referenced to: 39.52 ppm) δ ppm:
157.41, 143.00, 133.74, 130.90, 129.62, 129.26, 128.36, 126.70, 124.68, 124.43, 118.67,
105.99, 75.90, 55.17, 33.40, 30.88

LRMS (FAB): 241 (M+H calculated for C16H16O2: 240.12).

3-(6-methoxy-2-napthyl)-2-cyclohexenol (9)
Column Chromatography ethyl acetate hexanes (2:3) (190 mg, 59% yield)
NMR 1H (300 MHz, CDCl3) δ ppm:
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7.78-7.75 (m, 3H), 7.61 (dd, J1=9.0 Hz, J2=1.2 Hz, 1H), 7.29 (d, J=2.1 Hz, 1H), 7.14 (dd,
J1=9.0 Hz, J2=2.25 Hz, 1H), 6.22 (s, 1H), 4.80 (d, J=5.1 Hz, 1H), 4.24 (bs, 1H), 3.87 (s,
3H), 2.50-2.36 (m, 3H), 1.93-1.80 (m, 2H), 1.70-1.45 (m, 2H)

NMR 13C (300 MHz, CDCl3) δ ppm:
158.09, 137.434, 136.74, 134.36, 130.50, 129.36, 127.49, 124.79, 124.17, 119.53, 106.58,
65.75, 56.03, 32.57, 27.59, 20.47

LRMS (FAB):  255 (M+H, calculated for C17H18O2: 254.13).
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III. Photophysical Characterization
Fluorescent Spectra were taken by adding probe (10µL of 5mM stock solution in DMSO) to
either 990µL potassium phosphate buffer (0.1M, pH 7) or chloroform to a quartz cuvette (4-clear
sides) and exciting at the excitation maxima, as stated in Table 1 of the main text.

Extinction coefficients reported are the average of triplicate measurements of the lowest energy
wavelength transition at three different concentrations.  Fluorescence quantum yields are the
average of three independent quantum yield determinations and are determined by excitation at
300nm using 2-amino pyridine in 0.1N H2SO4 or at 350nm using quinine bisulfate in 0.1N H2SO4
as fluorescence standards.4

IV. Protocols for In Vitro Enzymatic Assays

Determination of Steady State Kinetic Parameters for 17β-HSD10
Michaelis Menten constant (Km) and catalytic rate constant (kcat) of the fluorogenic substrates
were determined as followed:  to a 96-well plate (black or UV transparent) was added (1) 0.1 M
potassium phosphate buffer (pH 9) (188 µL), (2) NAD+ (8µL, 12.5 mM), (3)  2 µL of substrate in
0.1% DMSO to achieve assay concentrations of 3Km to Km/3 and (4) 2 µL of diluted 17β-HSD10
(1.0 - 0.10 µg), depending on the kinetics of the substrate. Fluorescence or absorbance arising
from the formation of product was monitored over the course of 30 minutes, according to Table
1, in main text.  The rate of product formation, expressed in units of nanomoles per minute, were
calculated according to previously published procedures:5

Initial rate =          (1)

where Ft and F0 represent the fluorescence at times t and 0 minutes, nst is the nanomoles of a
known concentration of product in solution, and Fst is the fluorescence resulting from nst of
product.  Kinetic parameters were approximated by KaleidaGraph (Synergy Software, Reading,
PA) nonlinear regression analysis program to fit the untransformed data to a hyperbolic function
as originally described. Reported enzymatic kinetic parameters are the average of three
independent determinations from three different preparations of enzyme.
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Figure S1. Representative Michealis Menten Plots for Probes with purified 17β-HSD10 enzyme.  Assay was
performed as explained above, following the formation of product over time, by fluorescence or absorbance. m1 and
m2 are defined as Vmax, unadjusted and Km, respectively.  (A) Probe 1; (B) Probe 3; (C) Probe 5; (D) Probe 7; (E) Probe 9.
Value given in Table 2 is the average of three trials.

V. Protocols for Cellular Assays

Cellular Metabolic Studies by Fluorescent Microscopy
HEK-293T cells were purchased and maintained according to the protocols provided by
American Type Culture Collection.  Cells were grown in DMEM with 4 mM L-glutamine
(Invitrogen), and 10% heat-inactivated fetal bovine serum (FBS) (Atlanta Biologicals).  For
metabolism experiments, HEK-293T cells were plated in six-well dishes at a density of 8.0 x105

cells per well and were grown at 37°C in 5% CO2.  After 24 hours, cells were transfected, using
Lipofectamine (Invitrogen) at a ratio of 5 µL of Lipofectamine to 1µg DNA (pcDNA3,
pcDNA3-17β-HSD10, 0.0 – 0.9 µg DNA).    Approximately 24 hours later, metabolism studies
were initiated by changing media to DMEM minus phenol red (Invitrogen) supplemented with 4
mM L-glutamine, 1% charcoal/dextran-treated FBS (Atlanta Biologicals), and Probe 1 (20 µM,
prepared and stored as 5 mM stock solution in DMSO at 0°C, stock solution was replaced
weekly).  Fluorescent images were taken at respective time points (0, 0.5, 1, 2, 3, 4.5 hours), 3
different images per well, and 2 wells per DNA concentration.  Microscope filters were set at
585 nm: 472 ms; and Brightfield: 37 ms.  All images were adjusted using the same contrast ratios
and mean fluorescent intensity was found using Image J (National Institutes of Health).  The
increase in fluorescence corresponds to the metabolic oxidation of the probe as established by
HPLC, see page S9.

C D E
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Figure S2.  Metabolism of Probe 1 over time in HEK-293T cells.  Cells were grown as indicated above, product
formation was followed by fluorescence microscopy, mean fluorescence intensity was determined from Image J.
Cells were transiently transfected with 17β-HSD10 0.9 ug DNA (square) and 0.0 ug DNA (circle). Average ± S.D.
of six images.

Time (hr)        0 1 2 4.5

     
Figure S3.  Metabolism of Probe 1 in HEK-293T cells.  HEK-293T cells were transiently transfected with 17β-
HSD10 DNA as indicated above and images were taken at respective time points.  (A) 0.0 ug DNA; (B) 0.9 ug
DNA.  Pictures are of full image captured (a portion of the image is displayed in Figure 4).

Preparation of Cellular Homogenates
At the completion of imaging studies, 6-well plates were washed with PBS.  Cells were then
harvested after adding 500 µL Mannitol-Sucrose-Tris (MST) Buffer [mannitol (210 µM),
sucrose (70 µM), Tris (10 µM) and EDTA (0.1 mM), adjusted to pH 7.4 with HCl], per well, and
centrifuged (10 minutes, 10,000 RPM) at 4°C.  Supernatant was removed and pellet was
resuspended in MST buffer containing 0.2% Triton X-100 (300 µL), vortexed (3x, 15 seconds),
incubated (10 minutes) and centrifuged (10 minutes, 10,000 RPM).  Supernatant was used for
immunoblot.  Protein concentration was determined through a Bradford assay utilizing bovine
serum albumin as a protein standard.
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Western Blotting
Cell lysates and 17β-HSD10 purified protein were separated by electrophoresis on a 12% SDS-
PAGE using a Bio-Rad electrophoresis unit at 120V for 1 hour.  Proteins were electro-
transferred onto nitrocellulose membranes, after which they were rinsed in Tris-buffered saline
containing 0.1% Tween (TBS-T) and then blocked in the same buffer containing 5% fat-free
milk for 1 hour.  Membranes were then incubated in 3% fat-free milk containing a 1/2000
dilution of the murine anti-human monoclonal ERABa, 6, 7 (mAb 10D12) antibody (AXXORA)
for 1 hour, washed three times for 10 minutes in TBS-T, and then incubated in 3% fat-free milk
containing 1/2500 dilution of the Goat anti-mouse IgG horseradish peroxidase-conjugate
(Promega) antibody, for 1 hour.  The membranes were washed twice (10 minutes) in TBS-T and
once (10 minutes) in Tris-buffered saline.  Immunoreactive protein was detected using Pierce
Enhanced Chemiluminescence reagent (ECL) (Fisher) and quantitated on the Kodak
ImageStation 440CF.  Western blotting was used to qualitatively show that the amount of DNA
used for transfection corresponded to the amount of protein expressed.  Due to the variability in
the transfection efficiency (inter-assay variability), the amount of protein expressed was not
quantitated.

Monitoring Conversion of Probe 1 by Reverse Phase HPLC
For HPLC experiments, HEK-293T cells were plated in 100 mm plates at a density of 1.0 x106

cells per plate and were grown at 37°C in 5% CO2.  Cells were transfected with 5 µg DNA
(pcDNA3, pcDNA3-17β-HSD10 using Lipofectamine (5 µL : 1 µg DNA), two days after
plating.  After 24 hours, studies were initiated by changing media to DMEM minus phenol red
supplemented with 4 mM L-glutamine, 1% charcoal/dextran-treated FBS, and Probe 1 (20 µM,
prepared and stored as 5 mM stock solution in DMSO at 0°C, stock solution was replaced
weekly).  At each timepoint aliquots (1 mL) were removed and images were taken as for
metabolism studies.  Aliquots were extracted with ethyl acetate (300 mL x 3), evaporated and
redissolved in DMSO (100 µL) and water (100 µL).  Compounds were analyzed using C18
column (Grace Vydak) and a gradient of 90-20% acetonitrile/ water (1%TFA) over 20 minutes,
with wavelength detection of 256 nm.

                                                  
a 17β-HSD10 was first identified as endoplasmic reticulum amyloid-ß binding (ERAB) protein
and later renamed amyloid-ß binding alcohol dehydrogenase (ABAD).  See references 6 and 7.



S9

Figure S4.  HPLC traces of probe 1 metabolism in cells.  Probe 1 and 2 have retention times of 12.9 (F) and 16.6
(G) minutes, respectively.  Aliquots of media were removed from cell assay at respective time points and extracted
with ethyl acetate.  (A) 0 hrs; (B) 1 hrs; (C) 2 hrs; (D) 4.5 hr; (E) 6 hr; (F) Probe 1; and (G) Probe 2.

Figure S5.  Image fluorescent intensity increases linearly with production of Probe 2, as determined by HPLC.
Points represent aliquots of media withdrawn at 0, 1, 2, and 4.5 hours.
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VI.  1H and 13C NMR Spectra
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