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1) NMR Spectra

Compound 4:

%%Ed Nucleus 1H
1 Fraqueney {MHz) 38077
Solvent CHLOROQFO
RM-d
Sweep Width (Hz) 800060
Number of Transients 18
Receiver Gain 0
Pulse Seguence s2pul
= . : . = . = . = . Temperature (degree C) 29.000
14 13 12 11 ] Date Mar 13 2001
Chemical Shift {ppm)
Table of Peaks
Mo. {pprm} {Hz)
i 1.65 62141
2 307 1226.0
3 317 1268.5
4 4.58 1823.8
§ 26023
i 27015
B 7 28868.3
— 3 26938
| I 28211
| L 10 20236
. ) 11 20836
l'll' ] | - 2 2p074
9.5 ki) B.S BD 8.0 55 50 45 35 25 20 18 1.0 0.5 0
Chemical Shift (ppm)
Abbreviatons wsed: br. - broad; spp. - apparent (as appears in the specium); part. - partally resolved; ovl - overdapping
Compound 8:
Nucleus 1H
WWSD Frequency (MHz) 22054
Solvent METHANOL-
d4
Sweep Width (Hz) 4520.80
Number of Transients 32
Receiver Gain 48.00
Pulse Seguence s2pul
LA LA LA LAALE ALY IR LA LAl L R LA LA RAMN AR L) A L | Temperature (degree C) 20.000
140 135 130 125 120 115 110 105 100 Date Mar 25 2003
Chemical Shift (ppm}
Table of Feaks
No. {pprm} {Hz)
1 0.08 205.0
2 1.01 3023
3 1.03 096
4 pa72
- [ 14704
L 1403.2
7 20324
- 2 2041.5
- ) 9 22672
- 1 M X II\ ‘ 10 2268.0
- o . i1 23400
[t Ry e Lo °) Lo 2 =
9.5 ] BS ] 7.5 8.0 55 50 45 25 20 1.8 1.0 0.5 0

Chemical Shift (ppm)




Compound 5:

XA

T T
140 135

8.0

Nueleus 1H

Frequency (MHz) 218034

Solvent METHANOL-
d4

Sweep Width (Hz) 452080

Number of Transients 32
Receiver Gain
Pulse Sequenee
Temperature {degree C) 28.000

Dare May 27 2003

Table of Feaks

No {ppm} (Hz)
1 0.3 2848
2 0.47 2021
3 1.00 2004
2 o7 4
5 13851
8
7
2 2034.3
g 21691
10 7.2 2183.6




Compound 7:
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Nucleus

Frequency {fHz)

Solvent

Sweep Width (Hz)

Number of Transients

Receiver Gain

Pulse Sequence

Temperature (degree C)

Dare

Table of Peaks

1H

29024
METHAMNOL-
d4

452060

3z

20.000
May 28 2002

No. {ppm} (Hz)
1 0.8a 205.3
2 33 0041
3 3.32 BO57
4 333 oo7.4
5 333 8E3.8
a 334 1000.5
7 4.58 13751
2 4.88 1464.8
g 6.81 20433
0



Compound 9:

%ﬂw& Nucleus 1H
5 Frequency (MHz) 200.94
Solvent METHANOL-
d4
Sweep Widrh (Hz) 452080
Number of Transients 32
Receiver Gain 48.00
Pulse Sequence s2pul
T T e e S et Temperature (degree C) 28.000
140 135 130 125 120 1.5 110 105 10.0 Date May 82003
Chemical Shift (ppm)
Table of Peaks
No. {ppm} {Hz)
1 0.8a 2051
2 1.01 302.6
3 1.03 3028
_ 4 404 14807
5 671 20117
a .74 20210
7 749 2478
A _JF
[ [ |
95 <l ES ED T5 6.0 85 50 4.8
Chemical Shift (ppm)
Compound 10:
Nucleus 1H
%ﬂ%@&ﬁ Fraquency (MHz) 20093
Solvent CHLOROFO
RN-d
Sweep Width (Hz) 452060
Number of Transients 32
Receiver Gain 44.00
Pulse Sequence s2pul
B : . : Temperature (degree C) 22.000

T T T
140 135 130 125 120 115 110
Chemical Shift (ppm}

g5 o0 &5 &0 75 70 &5 80 65 &80 45 40 3F 30 25 20
Chemical Shift (ppm)

Date

Table of Peaks

Mar 28 2003

MNo. {ppm)

(Hz)

0.84

268.8

081

741

0.94

2814

p e ra] =

1.30

3608

674

baa.s

1| fen

bos4

10021

| oo

13422

2061.0

21034

21124

22738

g g ) g )

22823




Compound 11:
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140 125 130 125 120 15 110 105 100

Chemical Shift (ppm)

Nucleus
Freguency [(MHz)
Solvent

Sweep Widrh (Hz)
Number of Transients
Receiver Gain

Pulse Sequenee

Temperature {degree CJ

Dare

Table of Peaks

1H

29004
METHANOL-
d4

452060

32
4400
s2pul
28.000
Apr 152002

No {ppm}

(Hz)

0.9

2882

0.8

855

302.8

10118

1038.3

1360.5

14702

20015

20086

20187

9.5 B0 BS BD [E] [ : 8.0

55 50 45
Chemical Shift (ppm)

22325

22413




Compound 12:
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Nucleus
Frequency {MHz)
Solvent

Sweep Width {Hz)
Mumber of Transients
Receiver Gain

Pulse Sequence

1H

28024
METHAMNOL-
d4

452080

3z

Temperature (degree C) 22.000
Dare Jun 19 2003
Table of Peaks
No. {pprm} (Hz)
1 0.88 253.3
P 082 265.6
3 0.ai 72
4 1.51 4541
] 3.08 o1a.8
L] a0 B24.0
7 310 8311
a a3 Ba4.1
g 3.32 pos.7
10 333 BaT4
11 3.33 0oa.n
12 3.34 1000.5
13 3.88 1164.3
4 489 14677
15 6.72 205.7
16 6.75 20241
17 6.83 2040.7
18 .88 2053.2
10 6.97 2001.6
20 7.00 2100.0
21 743 2227.6

0.05 0.06
—

1.0 0.5



Compound 13:
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Compound 14:

Nucleus
Frequency (MHz)
Solvent

Sweep Widrh (Hz)

Number of Transients

Regeiver Gain
Pulse Sequence

HANCL

32

Temperature (degree C) 22.000

Date

Table of Peaks

May 14 200

Mo. {ppm}

(Hz)

094

2632

093

2055

1.01

3028

oo fra =

3.32

po5.7

333

BET7 4

3.33

Boag

1| @ |

4.61

1381.8

o

4.89

1466.7

plo\ A

T T T T T T T T T T T T T T T
140 135 130 125 120 M5 110
Chemical Shift {ppm)

95 Bo BS B.D 8.0 55 50 45

Chemical Shift (ppm)

Nucleus
Frequency (MHz)
Solvent

Sweep Widrh (Hz)
Number of Transients
Receiver Gain

Pulse Seguence
Temperature (degree CJ
Dare

Table of Peaks

1H

200.94
METHANOL-
d4

452080

iz

52.00

s2pul

28.000

Aug 14 2002

Mo {epm} (Hz)
1 0.98 287.7
2 0.93 285.0
3 1.01 302.3
4 332 BA3.6
5 3.32 po7.2
i} 3.33 poa.7
7 457 1369.7
3 4.80 1467.2
g 677 20301
10 6.88 20572
11 7428 2244.0
i2 7.51 22538




Compound 15:

W? Nueleus 1H
B Frequency (MHz) 20094

Solvent METHANOL-
d4

Sweep Width [Hz) 4530 80

Number of Transients 32

Receiver Gain 56.00

Pulse Seguence s2pul

— — Temperature (degres C) 29.000
11.0 105 100 Date May 14 2002

Table of Peaks

No. {ppm}

1 0.a7

2 0.83

3 1.02

4 3.2

5 3.33

i} 3.33

7 4.57

— - a 489

- . ) g 6.6
S T —

a0 55 50 45
Chemical Shift {ppm)

9.5 BD BS BD

Compound 16:

%%Ig ?8 !::i::cy (M Hz) :14;9.-94

Solvent METHANOL-
o4
Sweep Width (Hz) 452060

MNumber of Transients 32
Receiver Gain

Pulse Seguence
Temperature (degree C) 29.000

' 14I.EI ' 1.'.’:.5 ' 1?:D ' 12‘.: ' 1"I ' 11‘5 ' 1'I.C ' Diare Aug 14 2003
Chemical Shift {ppm)
Table of Peaks
No {ppm} {Hz)
1 0.98 2824
2 088 20857
3 1.01 202.0
4 3.32 0057
5§ 333 Bav 4
_ 8 3.33 £oa.0
7 4.58 13631
— 3 400 1468.5
B " g 6.80 2039.7
. _} L J L ¥ L -

895 Bo BS BD 75 8.0 55 50 45

Chemical Shift {ppm)



Compound 17:

W Nucleus 1H
0 Freguency {(MHz) 20084

Solvent METHANOL-

d4
Sweep Width (Hz) 452060
Number of Transients 32
Regeiver Gain 50.00
Pulse Sequence s2pul
T[T TP T T e Temperature (degree ) 28.000
140 135 130 125 120 15 110 105 100 Date Awg 72003

Chemical Shift (ppm)
Table of Peaks

Mo. {ppm} iHz)
1 0.92 2813
2 0.68 288.6
3 0.9 8508
4 4.53 1358.7
§ 4.01 14738
i 688 2057.8
-
. _;L_Jk . J J'li [
o oW - v

B.5 8.0 58 50 45 4.0
Chemical Shift (ppm)

05 ] ES ED 78

Compound 18:

W Nucleus 1H
1 Frequency (MHz) 290,84

Solvent METHANOL-
d4

Sweep Widrh (Hz) 4520.60

Number of Transients 32

Receiver Gain 46.00

Pulse Sequence s2pul

e e e T Temperature (degree C) 29.000
140 135 10.5 100 Date Aug 82003

Table of Peaks

No {ppm} {Hz)
0.98
088
397
4.54
4.01

en | s e |ra | —

_'

45 B0 B.5 BD 75 70 85 8.0 55 50 458
Chemical Shift {ppm)
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Compound 19:

%% Nucleus 1H
3 Fraquancy (MHz) 200,04
Solvent METHANOL-
d4
Sweep Width (Hz) 452060
MNumber of Transients 32
Receiver Gain 56.00
Pulse Seguence s2pul
e e e S e e Temperature (degree C) 29.000
140 135 1.0 105 100 Date Qct 72003
Table of Peaks
No. {ppm} {Hz)
1 0.03 203.2
2 37 11324
3 3.79 1138.3
4 4.58 1368.8
5 4.01 1471.8
8 .80 2039.3
7 6.80 20408
|
- - 's
J L J
— = 1 [ M
45 B0 B.5 BD ] a.0 55 50 45 20 18 1.0 0
Chemical Shift {ppm)
Compound 20:
m%é]ﬁ] Nucleus
0 Frequency (fHz)
Solvent

4.0 55 50 45
Chemical Shift (ppm)

25 Bo B5 BD TE

S11

Sweep Widrh (Hz)
Number of Transients
Receiver Gain

Pulse Seguenee
Temperature (degree C) 22.000

Dare Sep 112002

Table of Peaks

No. {ppm} (Hz)
1 0.8a 2038
2 1.00 200.8
3 3.32 Bas7
2 332 Qo7 2
5 3.33 Bog.g
5] 338 1008.0
7 4.52 1285.0
a 489 1463.0
g 712 21348




Compound 21:

Xz

T
130

| Lt WA ) R R |
125 120 115 110

Nucleus
Frequency (MHz)
Solvent

Sweep Widrh (Hz)
Number of Transients
Receiver Gain

Pulse Sequence

1H

20094
METHAMNOL-
d4

4520.80

3z

46.00

s2pul

Temperature (degree C) 22000

T
140 135 Dare May 27 2002
Chemical Shift {ppm)
Table of Peaks
No. {ppm}
1 0.83
2 1.01
3 4.50
£ 4.80
5 6.70
i) 6.73
7 717
a 7.18
J L
| [
a5 B0 BE BED 8.5 8.0 55 5.0 45 25 20 1.5 1.0 0.5 0
Chemical Shift (ppm)
Compound 22:
W Nucleus 1H
5 Fraquency (MHz) 200,94
Solvent METHANOL-
d4
Sweep Width (Hz) 452060
Number of Transients 32
Receiver Gain 56.00
Pulse Sequence s2pul
N ———— A — Temperature (degree C) 2200
140 135 10.5 10.0 Dare Oct 72003
Table of Peaks
No {pprm}
1 0.02
2 1.00
3 3.85
4 455
5 4.02
i 6.73
7 6.7
— 3 72
-} — —_ - |-
Sk .
[ Lo
85 ] BE BD 8.0 58 50 45 25 2.0 1.5 1.0 D5 0

Chemical Shift (ppm)
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2) Co-crystallization of GSK2186 (19) with murine LXRa and human RXRa:
The mMLXRo(200-445)/hRXRo(225-462) co-expression strain was made by
transforming two plasmid vectors into the E. coli K12 strain HMS174(DE3)
(Novagene, Madison, WI). Plasmid pLXRo(200-445) was made by inserting a PCR
fragment containing the human LXRolLBD(aa200-445) ORF into the Nhe/BamHI
sites of pRSETa vector (Invitrogen, Calsbad, CA). The resulting construct expresses
LXRoLBD as a H6-thrombin-LXRaLBD fusion protein. Plasmid pRXRa(225-462)
was constructed previously (Gampe et al., 2000, Mol. Cell 5:545-555) and is
described below. The ORF containing the human RXRolLBD(225-462) was inserted
into the Ndel/Hindll sites of pET24a (Novagen) and from which the T7-lacO-
RXRaLBD expression cassette was further subcloned between the BamHI/Hindlll
sites of pACYC184 (New England Biolabs). The resulting plasmid expresses

untagged RXRaLBD.

To prepare N-terminal His tagged mLXRa(200-445)hRXRo(225-462), E.Coli
HMS174 cells were grown overnight at 30°C in 1L of Luria-Bertani Broth(Tryptone,
10g/L; Yeast Extract, 5g/L; NaCl, 5g/L) plus 1% Glucose. As selection agents, 3.4ml
of Chloramphenicol(10mg/ml) and 10ml of Carbenicillin(10mg/ml) were added. The
1L overnight was then used to inoculate a reactor for an 8L production. The reactor
equipment used was a 10L Biostat B. (8L working volume(B. Braun Biotech) glass
vessel with water-jacketed temperature control. Dissolved Oxygen (DO) was
monitored at a setpoint of 40%. pH was controlled at 6.5 using a dropwise addition
of a 30% solution of Ammonium Hydroxide. The media contained: (NH4)2>SO4, 5g/L;
KoHPO4, 6g/L; KH2PO4, 3g/L; Tryptone, 10g/L; Yeast Extract, 5g/L; NaCl, 5g/L.

S13



Components added post sterilization are 200ml of 60% Glucose, 1M MgS0O4.7H20,
5ml/L; 1000X Trace metals (FeClp.6H20O, 37.8g/L; NasMoOg4.H20, 0.7g/L;

ZnS04.7H20, 0.4g/L; MnCl2.4H20, 0.5g/L; CuS04.5H20, 0.8g/L; CoCl.6H20,
0.8g/L; H3BO3, 0.2g/L,) 1ml/L. The cells grew at 370C to an optical density of about

5, the temperature was then dropped to 250C and induced with 0.1mM IPTG.
Induction occurred overnight for about 19hrs at which time the cell paste was
recovered through centrifugation using a CARR Powerfuge.

All the purification steps were performed at 4°C. Ten grams of bacterial cells
were lysed by two passages at 12,000 psi through a high pressure homogenizer
(Avestin, Ottawa, Canada) in 100 mL of buffer A (60 mM Tris-HCI, pH 8.0, 200 mM
NaCl, and 5% ethylene glycol) plus 1 mM DTT and 25 mM imidazole. Cell debris
was removed by centrifugation at 34,000 x g for 1 h. The supernatant was loaded
onto a Ni-NTA Agarose (Qiagen) column (bed volume 25 mL). The column was
washed with buffer A plus 1 mM DTT, buffer A Plus 1 mM DTT and 50 mM
imidazole, and eluted with 250 mM imidazole in buffer B (50 mM Tris-HCI, pH 8.0,
and 5% ethylene glycol) plus 1 mM DTT. The Ni-NTA pool was diluted 8-fold with
buffer B plus 1 mM DTT and then treated with thrombin (E/S=1/50) overnight at 4° C.
The digestion mixture was loaded onto a Mono Q HR 10/10 column (Amersham
Biosciences) equilibrated with buffer buffer B plus 5 mM DTT. Bound proteins were
eluted with a linear gradient from 0 to 500 mM NaCl over 10 CV in buffer B plus 5
mM DTT. The Mono Q pool was applied onto a HiLoad 26/60 Superdex 200 column
(Amersham Biosciences) equilibrated with buffer A plus 5 mM DTT. The column was

eluted with the equilibration buffer to yield 20 mg of > 95% pure heterodimer.
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The crystals were grown by vapor diffusion in sitting drops with 3 ul 6.6mg/ml
protein and 3 ul well solution containing from 21%-23% PEG 3,550, 200 mM

Ammonium Acetate, 100 mM Bis Tris pH 6.5 and 10 mM DTT. All operations were

carried out at 4°C. The crystals were small, 0.1 mm long rods, and took 3 weeks to
appear. Data were collected at beam line 32 ID on a MAR CCD detector with
support from the Industrial Macromolecular Crystallographic Association
Collaborative Access Team (IMCA CAT). The data were processed with HKL2000
(Otwinowski,Z. and Minor, W.(1997) Methods Enzymol. 276, 307-326). The Rmerge
and completeness of the data were 6.4 % and 97 %, respectively. Crystals belonged
to the space group C2 with cell dimensions a = 123.21, b = 90.00, ¢ = 101.31, a =
90.00, B = 111.88, y = 90.00 and 2 heterodimers per asymmetric unit. The structure
was solved by molecular replacement using Amore (Navaza, J. (1994) Acta
Crystallogr. A 50,157-163) and using starting coordinates generated from a
homology model created from LXRp (PDB id = 1P8D) and RXRo (PDB id = 1FM9).
The structure was rebuilt with multiple rounds of refinement using O (Jones, T. A,,
Zou, J.-Y., Cowan, S. W., and Kjeldgaard, M. (1991) Acta Crystallogr.A 47, 110-119)
and CNX (Brunger, A. T., Adams, P. D., Clore, G. M., Delano, W. L., Gros, P.,
Grossekunstleve, R. W., Jiang, J. S., Kuszewski, J., Nilges, M., Pannu, N. S., Read,
R. J., Rice, L. M., Simonson, T., and Warren, G. L. (1998) Acta Crystallogr.D 54,
905-921). The model was refined to an R factor of 24 % and an R-free of 29 %.
Subsequent refinement with Phenix.refine (Afonine, P.V., Grosse-Kunstleve, RW. &
Adams, P.D. (2005). CCP4 Newsl. 42, contribution 8 ) and model rebuilding with
Coot (Emsley, P. & Cowtan, K. (2004) Acta Crystallogr. D. 60, 2126- 2132 )

improved the R factor and R-free to 22 % and 28 %, respectively.
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