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Chemical synthesis

General nethods

Unl ess otherwi se noted, reagents were obtained from Al drich
and wused wthout further purification. Dexanet hasone was
pur chased from Si ghm; benzotri azol yl oxy-tris[pyrrolidino]-
phosphoni um hexaf | uor ophosphate (PyBOP), from Advanced Cheniech;
and L-honocystine, from Fl uka. Anhydrous N, N-di et hyl f or mam de
and anhydrous nethylene chloride were from Sure Seal ™ bottles
purchased from Aldrich. Al'l noisture- or oxygen-sensitive
reactions were perfornmed under a positive pressure of nitrogen
in flame- or oven-dried glassware. Organic extracts were dried
over magnesium sulfate or sodium sulfate. Organic solvents were
removed in vacuo with a rotary evaporator equi pped with a vacuum
punp (ca. 1 torr). Products obtained as solids or oils were
dried under vacuum (ca. 1 torr).

Anal ytical thin layer chromatography (TLC) was perfornmed on
silica gel (Whatman LHPKF Silica Gel 60A) and visualized by W
light (254 nm) and staining with cerium nolybdate or ninhydrin.
Al'l colum chromatography was flash chromatography carried out
on silica gel (EM Science Silica Gel 60), and all eluants used
are reported in vol une:vol une rati os.

Melting points (Pyrex capillary) are uncorrected. Nucl ear

Magneti c Resonance (NVR) spectra were recorded on a Bruker 400
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(400 MHz) or a Bruker 300 (300 MHz) Fourier Transform (FT) NWR
spectroneter at the Colunbia University Departnent of Chem stry
NVR facility. Spectra were determned in chloroformd with TM

(0d) or the proton or carbon (7.25d;, 77.0d) as the reference; in
net hanol -ds with the methyl protons or carbon (3.30d; 49.0d) as
the reference; or in dinethyl sulfoxide-ds (DMSO-dg) with the
protons or carbons (2.49d; 39.5d) as the reference. H NWR

resonances are reported in units of parts per mllion (ppm
downfield from trinmethylsilane and are tabulated in the
followng order: multiplicity (s, singlet; d, doublet; t,
triplet; m nultiplet; br, broad), coupling constant(s) in Hertz
(Hz), number of protons. 3C NMR spectra were determned at 75
Mz on the Bruker 300 Mz instrument; all ¥C NWR spectra are
proton decoupl ed. Infrared (IR) spectra were recorded on a
Perkin Elnmer 1600 series FT IR spectroneter using sodium
chloride (NaCl) plates or potassium brom de (KBr) pellets. Mass
spectra (MS) were recorded at the Colunbia University Depart nment
of Chem stry Mass Spectral |aboratory. Low resol ution electron
spray ionization (ESI) M5 were recorded on a JMS-LC mate nass
spectroneter. Fast Atom Bonbardment (FAB) high resolution mass

spectra (HRVS) were recorded on a JM5- HX110A mass spectroneter.
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Synthesis of 4 and 9
We have previously described the syntheses of the thiol
derivative of dexanethasone (4) and the thiol precursor to

met hotrexate (9). Y

Synt hesi s of 2, 4-di am no- 6-bronomnet hyl pteridine
The synthesis of 2,4-diam no-6-brononethyl pteridine has

been described in the literature.!?® 3

Here we report our
detai |l ed protocol. 2,4,5, 6-Tetraam nopyrimdine sulfate (4.77
g, 20.0 mmol) was suspended in water (80 nL), stirred in boiling
water bath for 10 mnutes (mn) to give an alnost clear yellow
sol uti on. Barium chloride (4.89 g, 20.0 mmol) in water (20 nl)
was added to the solution. The mxture was stirred in the
boiling water bath for an additional 10 mn. After cooling
down, the barium sulfate precipitate was renoved by filtration
and the solid was washed with cold water (50 nL). Water (150 ni)
was added to the conbined washings and filtrate to make the
volunme of the solution 300 nL. In a 2 liter Erlenneyer flask,
1, 3-di hydr oxyacet one (5.40 g, 60. 0 nmol ) and cystei ne
hydr ochl ori de nonohydrate (3.15 g, 20.0 mmpl) were added to 4 M
sodium acetate aqueous solution (300 nL). The pH of this
solution was then adjusted to 9 with 1 N NaCH. To this pH = 9
solution, the 300 nL 2,4,5,6-tetraam nopyrim dine solution was

added. The resulting reaction m xture was bubbled with air at a
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rate of approximately 1 nL/sec and stirred at room tenperature
for 24 hours (hr). After this, the flask was placed on ice for
2 hrs. The precipitate was collected by filtration and washed
with cold water (20 nL), then ethanol (30 nlL), and finally ether
(50 ni). The dried crude product was pulverized and put in a
500 nL fl ask. Hot ethanol (200 nL) was added. The suspensi on
was boiled and stirred in a 100°C bath. A solution of 48% HBr in
ethanol (1:18 in volune) was added slowy wuntil nost of the
solid dissolved. The solution was filtered while hot and the
filtrate was kept in a refrigerator overnight while a first crop
of 2, 4-diam no-6-hydroxyl methyl pteridine hydrobrom de salt
separ at ed. A second crop was obtained after concentration of
the filtrate to one third of the original volune. The solid was
washed with ether and dried (45% vyield). 'H NWVR (300 Mz,
met hanol -ds) d 8.93 (s, 1), 4.91 (s, 2); M5, mz 193.1 (M. 2,
4- di am no- 6- hydr oxyl net hyl pteridine hydrobromde (3 g, 11.0
mmol ) was added to PhsPBr, (14.3 g, 36.3 mmol) in anhydrous N, N -
di met hyl acetam de (360 nlL). The reaction mxture was stirred at
room tenperature for 3.5 hrs. The solution that forned was
treated with ethanol (1 nmL) and stirred for 15 min |onger before
benzene (1200 nL) was added. A dark oil precipitated, and the
m xture was stirred for 30 mn and left to stand overnight. The
cl ear supernatant was siphoned and decanted form the now

sem solid precipitate, to which hot acetic acid was added until
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nost of the solid dissolved. The solution was filtered while
hot . The solid that separated from the cooled filtrate was
collected after 4 hrs at room tenperature (rt). The solid was

washed with ether (20 nlL), dried in air and then recrytallized

from 2-propanol, washed with ether (20 nL) and dried in air. H
NVR (300 MHz, nethanol-ds) d 8.98 (s, 1), 4.83 (s, 2), 3.93 (m J

=6.1, ~1), 1.17 (d, J = 6.1, ~6); M miz 255.0, 257.0 (M).
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Scheme 1 cont'd
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Synt hesis of 10a-c

Conmpound 9 (441 ny, 1.36 mmol) and 1, 10-di i ododecane (2.67
g, 6.78 mmol) were dissolved in nethanol (1.4 nL). The reaction
was purged with nitrogen, and then a 0.50 M solution of sodium
net hoxide in nethanol (3.25 nL, 1.63 nmmol) was added to the
reaction m xture. The reaction was stirred at rt for 15 mn and
then concentrated in vacuo. The product was purified by silica
chromat ography using 3:1 hexanes:ethyl acetate to give 551 ng
(69% yield) of a white solid: R = 0.75 in 10:1 nethylene
chl oride: nethanol; mp., 73-74 °C; 'H NVR (400 MHz, nethanol -dy)
d 7.70 (d, J = 9.0 Hz, 2), 6.61 (d, J = 9.0 Hz, 2), 4.65 (dd, J =
5.0, 9.0 Hz, 1), 3.24 (t, J = 7.0 Hz, 2), 2.83 (s, 3), 2.70-2.58
(m 2), 2.55 (t, J = 7.0 Hz, 2), 2.17-2.07 (m 2), 1.84-1.77 (m
3), 1.69-1.59 (m 2), 1.50 (s, 9), 1.41-1.31 (m 13); 3C NWR (75

MHz, nethanol-ds) d 172.2, 169.6, 153.6, 129.2, 120.7, 111.0,

81.8, 53.1, 48.6, 48.3, 48.0, 47.7, 47.4, 47.2, 33.7, 31.8,
31.7, 30.5, 29.7, 29.5, 29.3, 29.0, 28.8, 28.6, 28.3, 27.3; IR
3401, 3378, 2980, 2924, 2850, 2530, 2368, 1732, 1637, 16009,
1576, 1532, 1516, 1449, 1337, 1336, 1308, 1287, 1238, 1190,
1165, 1107, 984, 837, 766, 697, 597 cm'; M5, miz 591.3 (M";
HRVS, cal cul ated 591.2117, found 591.2111 (M.

Conmpound 10b was prepared essentially as described for

conmpound 10a to give 492 ng (71% yield) of the desired product:
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R = 0.65 in 1:1 hexanes:ethyl acetate; H NWR (400 M4,
nmet hanol -ds) d 7.70 (d, J = 9.0 Hz, 2), 6.61 (d, J = 9.0 Hz, 2),
4.63 (dd, J = 9.0, 5.0 Hz, 1), 3.28 (t, J = 7.0 Hz, 2), 2.83 (s,
3), 2.72-2.55 (m 2), 2.52 (t, J = 7.0 Hz, 2), 2.20-2.00 (m 2),
1.78 (p, J = 7.0 Hz, 2), 1.58 (p, J = 7.0 Hz, 2), 1.50 (s, 9),
1.45-1.33 (m 4), 1.33-1.25 (m 4); M5, mz 563.3 (M)

Conmpound 10c was prepared essentially as described for
conmpound 10a to give 191 ng (75% yield) of the desired product:
R = 0.55 in 1:1 hexanes:ethyl acetate; 'H NWR (400 M,
nmet hanol-dg4) d 7.70 (d, J = 9.0 Hz, 2), 6.61 (d, J = 9.0 Hz, 2),
4.63 (dd, J = 9.0, 5.0 Hz, 1), 3.40 (t, J = 7.0 Hz, 2), 2.83 (s,
3), 2.72-2.55 (m 2), 2.66 (t, J = 7.0 Hz, 2), 2.25-2.00 (m 2),

2.05 (t, J = 7.0 Hz, 2), 1.50 (s, 9); M, miz 493.3 (M)

Synt hesis of 1lla-c

Conpound 10a (80 ng, 0.14 mmol) and the thiol derivative of
Dex (4) (71 ng, 0.16 mmol) were dissolved in nmethanol (0.5 nL),
and then the reaction mxture was purged with nitrogen. A 0.50
M sol ution of sodium nmethoxide in nethanol (0.33 niL, 0.16 nmol)
was added to the reaction mxture, and the resulting solution
was stirred at rt for 2 hrs. The reaction was concentrated in
vacuo. The product was purified by silica chromatography using
50:1 nethylene chloride:nmethanol followed by 40:1 nethylene

chl ori de: net hanol to give 80 ng (66% yield) of a white solid: R

10
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= 0.60 in 10:1 methylene chloride:methanol; mp., 77-78 °C, H

NVR (400 MHz, nethanol-ds) d 7.73 (d, J = 9.0 Hz, 2), 7.44 (d, J

10.0 Hz, 1), 6.61 (d, J = 9.0 Hz, 2), 6.30 (d, J = 10.0, 1),
6.09 (s, 1), 4.69-4.63 (m 1), 4.25 (d, J = 11.0 Hz, 1), 3.54-
3.46 (m 1), 3.33 (t, J = 2.0 Hz, 3), 3.18-3.09 (m 1), 2.84 (s,
3), 2.76-2.50 (m 8), 2.45-2.36 (m 2), 2.24-2.03 (m 4), 1.94-
1.75 (m 8), 1.61-1.31 (m 28), 1.25-1.17 (m 1), 1.12 (s, 3),

0.92 (d, J = 7.0 Hz, 3); ¥C NWR (75 Mz, nethanol-ds) d 187.7,

174.6, 172.1, 169.7, 169.5, 154.8, 153.6, 129.3, 128.9, 124.2,
120.7, 110.9, 102.9, 100.4, 87.2, 81.6, 72.3, 71.9, 53.1, 49.5,
48.9, 48.6, 48.3, 48.1, 47.8, 47.5, 47.2, 43.9, 39.0, 35.9,
35.3, 35.0, 34.7, 32.5, 32.0, 31.9, 31.8, 29.8, 29.7, 29.4,
28.9, 27.4, 26.5, 24.3, 24.1, 23.8, 16.9, 14.3, 13.0; IR 3442.6
(broad), 3062, 2928, 2855, 2360, 2341, 1810, 1731, 1663, 1607,
1518, 1491, 1446, 1366, 1319, 1279, 1239, 1192, 1155, 1079,
1033, 1012, 892, 833, 791, 760, 700, 668, 638, 588 cm?'; M5, mz
900.5 (MH"); HRMS, cal cul ated 900.5030, found 900.5022 (M.
Conmpound 11b was prepared essentially as described for
conmpound 1la to give 564 ng (74% yield) of the desired product:
R = 0.60 in 10:1 nethyl ene chloride: methanol; H NVR (400 Mz,
nmethanol -ds) d 7.70 (d, J = 9.0 Hz, 2), 7.42 (d, J = 10.0 Hz,
1), 6.61 (d, J = 9.0 Hz, 2), 6.29 (dd, J = 10.0, 2.0 Hz, 1), 6.10

(s, 1), 4.63 (dd, J = 9.0, 5.0 Hz, 1), 4.23 (d, J = 11.0 Hz,

11
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1), 3.60-3.39 (m 3), 3.15 (m 1), 2.83 (s, 3), 2.82-2.63 (m
4), 2.63-2.53 (m 4), 2.53-2.30 (m 2), 2.22-2.00 (m 4), 1.94-
1.84 (m 1), 1.83-1.63 (m 2), 1.61 (s, 3), 1.60-1.41 (m 8),
1.50 (s, 9), 1.50-1.40 (m 5),1.23 (m 1), 1.10 (s, 3), 0.90 (d,
J=7.0H, 3); M5 mz 872.6 (M), 873.6 (Mb)
Conmpound 11c was prepared essentially as described for
conpound 12a to give 44 ng (31%yield) of the desired product: R
= 0.50 in in 10:1 nethylene chloride: methanol; 'H NVR (400 Mz,

met hanol -ds) d 7.70 (d, J = 9.0 Hz, 2), 7.42 (d, J = 10.0 Hz,

1), 6.61 (d, J = 9.0 Hz, 2), 6.29 (dd, J = 10.0, 2.0 Hz, 1), 6.10

(s, 1), 4.63 (dd, J

9.0, 5.0 Hz, 1), 4.23 (d, J = 11.0 Hz,
1), 3.49 (m 2), 3.15 (m 1), 2.83 (s, 3), 2.72-2.59 (m 8),
2.53-2.30 (m 2), 2.22-2.00 (m 5), 1.94-1.78 (m 2), 1.74 (q, J
= 11.0 Hz, 2), 1.61 (s, 3), 1.60-1.51 (m 2), 1.50 (s, 9), 1.23
(m 1), 1.10 (s, 3), 0.90 (d, J = 7.0 Hz, 3); MS, miz 802.2

(MH), 803.2 (M)

Synt hesis of 12a-c

Conpound 11a (96 ng, 0.11 nmmol) and the hydrobrom de salt
of 2, 4-di am no-6-brononet hyl pteridine (46 ng, 0.12 nmol) were
dissolved in N, Ndinethylacetamde (0.36 nl). The reaction
flask was placed in an oil bath, and then the mxture was
stirred at 50°C for 12 hrs. The reaction was concentrated in

vacuo. The protected internediate (Rf = 0.36 in 10:1 nethyl ene

12
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chl ori de: net hanol) was separated by silica chromatography using
a gradient of 30:1 to 20:1 nethylene chloride: nethanol. Thi s
crude internediate then was dissolved in trifluoroacetic acid
(6.5 nL) and stirred at rt for 1 hr. The trifluoroacetic acid
was renoved in vacuo by azeotroping wth toluene (3x, 25 nlL).
The final product (conmpound 12a) was purified by silica
chromat ography wusing a gradient of 10:1 to 2:1 nethylene
chloride: nmethanol to give 70 ng (65% overall vyield for two
st eps) of a yellow solid: R = 0. 25 I n 90:15:1
chl orof orm net hanol :triethyl amine; *H NVR (400 MHz, nethanol - dys)
d 8.56 (s, 1), 7.78 (d, J = 9.0 Hz, 2), 7.44 (d, J = 10.0 Hz, 1),
6.89 (d, J = 9.0 Hz, 2), 6.30 (d, J = 10.0, 1), 6.09 (s, 1),
4.57-4.52 (m 2), 4.23 (d, J = 11.0 Hz, 1), 3.50-3.43 (m 1),
3.39-3.23 (m 4), 3.18-3.06 (m 1), 2.79-2.33 (m 10), 2.10,
2.02 (m 1), 2.26-2.15 (m 3), 2.00-1.70 (m 9), 1.60-1.47 (m
10), 1.38-1.24 (m 16), 1.10 (s, 3), 0.91 (d, J = 7.0, 3); C
NVR (75 MHz, DVMSO-dg) d 186.2, 173.1, 168.2, 166.4, 163.7, 156.0,
153.9, 151.7, 150.1, 146.0, 129.8, 129.6, 125.0, 122.6, 122.1,
112.1, 103.6, 101.2, 87.3, 72.0, 71.4, 55.9, 49.0, 48.8, 48.1,
43.8, 41.5, 41.4, 41.3, 41.2, 41.1, 40.0, 39.8, 36.3, 35. 2,
34.9, 34.7, 33.5, 32.8, 31.9, 31.8, 31.7, 31.2, 29.9, 29.8,
29.4, 29.1, 28.7, 28.3, 23.9, 17.9, 16.0; IR 3424.9 (broad),
2929, 2364, 2344, 1654, 1637, 1607, 1560, 1542, 1508, 1448,

1420, 1364, 1297, 1244, 1206, 1138, 1034, 1014, 984, 890, 835,

13
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769 cm'; MS, mz 1018.5 (MA); HRMS is not reported because of
its inaccuracy at MW > 1000.

Conpound 12b was prepared essentially as described for
conmpound 12a to give 236 ng (67 % yield for two steps) of the
desired product: R (internmediate) = 0.25 in 10:1 nethylene
chloride:nmethanol; R (final product) = 0.15 in 4:1 nethylene
chl ori de: met hanol ; *H NVMR (400 MHz, nethanol-ds;) d 8.59 (s, 1),
7.77 (d, J =9.0 Hz, 2), 7.42 (d, J = 10.0 Hz, 1), 6.89 (d, J =
9.0 Hz, 2), 6.29 (dd, J = 10.0, 1.8 Hz, 1), 6.09 (s, 1), 4.75 (s,
2), 4.60 (m 1), 4.20 (d, J = 8.0 Hz, 1), 3.65-3.4 (m 3), 3.25
(s, 3), 3.10 (m 1), 2.67-2.47 (m 6), 2.47-2.25 (m 2), 2.25-
2.12 (m 3), 2.08 (m 1), 2.08-2.00 (m1l), 1.94-1.72 (m 4),
1.61 (s, 3), 1.60-1.51 (m 2), 1.40-1.20 (m 12), 1.10 (s, 3),
0.90 (d, J = 7.0 Hz, 3); M5, miz 991.3 (M.

Conmpound 12c was prepared essentially as described for
conpound 12a to give 12 ng (67 % yield for tw steps) of the
desired product: R (internediate) = 0.20 in 10:1 nethylene
chloride:nmethanol; R (final product) = 0.35 in 3:1 nethylene
chl ori de: methanol ; *H NVR (400 MHz, nethanol-ds) d 8.59 (s, 1),
7.77 (d, J = 9.0 Hz, 2), 7.42 (d, J = 10.0 Hz, 1), 6.89 (d, J =
9.0 Hz, 2), 6.29 (dd, J = 10.0, 2.0 Hz, 1), 6.09 (s, 1), 4.71 (s,
2), 4.50 (dt, J = 9.0, 5.0 Hz, 1), 4.20 (d, J = 8.0 Hz, 1), 3.69
(s,1), 3.65-3.4 (m 2), 3.26 (s, 3), 3.10 (m 1), 2.72 (m 1),

2.67-2.52 (m 8), 2.53-2.30 (m 2), 2.32-2.15 (m 2), 2.08 (m

14
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1),1.94-1.78 (m 4), 1.61 (s, 3), 1.60-1.51 (m 2), 1.20 (m 1),
1.10 (s, 3), 0.90 (d, J = 7.0 Hz, 3); M5, miz 920.3 (Md"), 921.3

(M)

Mol ecul ar bi ol ogy

Ceneral nethods for nol ecul ar bi ol ogy

Restriction enzynmes, Vent DNA polynerase and T4 DNA |igase
were purchased from New Engl and Bi ol abs. The dNTPs used in the
Pol ynerase Chain Reation (PCR) were purchased from Pharnmacia
Bi ot ech. A igonucleotides were purchased from The G eat

Ameri can Gene Conpany (Ww. geneco.conj. The bact o-agar, bacto-

peptone and bacto-yeast extract were purchased from DI FCO

Corning Costar 96-well plates wth V-shaped wells wused for
growi ng yeast and Corning Costar 96-well UV-plates used in
liquid assays were purchased from Fisher. The phrog used to
transfer cells into 96-well plates or onto petri plates

contai ning agar media was purchased from Dan-Kar Cor p.
(WIlmngton, M. Single stranded DNA (DNA sodium salt type

I1l, salnon testes) used for yeast transformation was purchased
from Signma. 5-Bronp-4-chl oro-3-indol yl -b-D gal act opyr anosi de ( X-
gal) for the plate assays was purchased from Diagnhostic
Chemcals (Oxford, CIT). o- Ni t rophenyl -b- D- gal act opyr anosi de

(ONPG for the liquid assays was purchased from Signma.

15
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Met hotrexate was from the National Cancer Institutes (NCI). All
ot her chem cal s were purchased fromAldrich or Signma.
Detection of fusion proteins was perfornmed wusing a
Phot ot opeo- HRP Western Blot Detection Kit (Cell Si gnal i ng
Technol ogi es). Total protein concentration was assessed by the
Bradford nethod with bovine serum albumn (BSA) as a standard
usi ng a Kit pur chased from Bi 0- Rad. N, NN N, N -
Tetr anmet hyl et hyl enedi ami ne (TEMED) and Acryl am de: Bi s- Acryl am de
(37.5:1) for making 12% Acrylam de/Bis-Acrylamde gels were
pur chased from Fi sher. For protein nolecul ar weight detection,
the low range, biotinylated SDS-PACGE standards kit from Bi o-Rad
was used. Proteins were transferred from pol yacrylam de gels to
| mobilon-P 0.45 mm polyvinylidene fluoride (PVDF) nenbranes
(MIlipore) for Western blot detection. LexA- cont ai ni ng fusion
proteins were detected using an anti-LexA nonoclonal antibody
purchased from d ontech. Proteins containing a henoglutanin
(HA) epitope tag were detected using anti-HA 12CA5 anti body
purchased from Boehringer Mannhei m PVDF nenbrane was bl ocked
with Carnation nonfat dry mlKk (Nestleo). Hyperfilm MP
aut or adi ography film was purchased from Anmersham Pharnacia
Bi ot ech.
Al'l aqueous solutions were nmde wth distilled water

prepared from a Hydro U trapure Water System For Pol ynmer ase

16
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Chain Reaction (PCR), a M Research PTC- 200 Pellier Thernal
Cycler was enployed. The transformation of E. coli was carried
out by electroporation using a Bio-Rad E. <coli Pulser. The
liquid assays were carried out using an HTS 7000 Plus Bi oAssay
Reader from Perkin Elnmer. A M5A-M X- OVAT Processor from Kodak
was used to develop the film for the Wstern blot detections.
Restriction digests were carried out as recomended by New
Engl and Bi ol abs. Sequencing of the receptor donmains of all
pl asm ds constructed was perfornmed by Gene Wz (New York, NY).
Al'l yeast techniques including the preparation of yeast nedia
were carried out following standard protocols.!?" Al'l ot her
st andard nmol ecul ar biology techniques were carried out
essential ly as described. [3% 32
The smal |l nol ecules were dissolved in DV to concentrations
of 10 mM for Dex and Mx and 5 nv for the Dex-Mx nol ecul es and
stored at -80°C. The concentrations of Mx, D3M D5M D8M and
DIOM were determned by Beer’s Jlaw wusing an extinction
coefficient of e = 6700 cm'M?! (cal culated from a known sol ution
of Mx in DW) for all five conpounds. Dex solutions were
prepared on a sufficient scale to neasure the anount of Dex
accurately. The yeast two-hybrid plasmds, pMALO2, pMALO3, and

pMALO6 were courtesy of Dr. Roger Brent. S. cervisiae strain

FY250 was kindly provided by Dr. David MNabb.

17
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Construction of the LexA- and B42-Protei n Chi neras.

Pl asm ds encoding the LexA- and B42-protein chineras were
prepared using standard nolecular biology techniques. 3% 32
Pl asni ds pMABeDHFR and pMA2d y6r GR2 were described previously. !

The gene encoding the E. coli DHFR (eDHFR) was subcl oned
from pMABeDHFR to pMALO2. A 477 base pair (bp) Mel to Xhol
fragnent encoding eDHFR was prepared by PCR from pMAMO03-eDHFR
using the prinmers 5 -GCA TTG CTG CAA TTG ATC AGTI CTG ATT GCG GCG
TTA GCG-3' (Mel, coding strand) and 5'-GCA TAC AGC CTC GAG TTA
CCG CCG CTC CAG AAT CIC AAA G 3" (Xhol, non-coding strand).
This fragnent was inserted between the EcoR site and the Xhol
site in pMAMO02 to give to pMAR2eDHFR.

The gene encoding eDHFR was al so subcloned from pMAReDHFR
to both pMALO2 and pMAM0O3 with a glycine-serine-glycine-glycine-
serine-glycine (dySerdy)>, linker added between the fusion
domains. A 495 bp Mel to Xhol fragnent encoding (dySerdy) -
eDHFR was prepared by PCR from pMABeDHFR using the priners 5'-
GCA TAC GIC CAA TTG GGI' TCT GGIN GGI' TCT GGI' ATC AGIT CTG ATT GCG
GC-3' (Mel, coding strand) and 5 -GCA TAC AGC CIC GAG TTA CCG
CCG CTC CAG AAT CTC AAA G 3 (Xhol, non-coding strand). Thi s
fragment was inserted between the EcoR site and the Xhol site
in pMMO2 to give pMR(GSG 2eDHFR and between the EcoRl site and

the Xhol site in pMMO03 to give pMMB(GSG 2eDHFR.
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The gene encoding the murine DHFR (nDHFR) was subcl oned
fromplasmd pMJD2 to pMAM02 and pMAM03. A 561 bp EcoRI to Xhol
fragnment encodi ng nDHFR was prepared by PCR from pMJD2 using the
primers 5 -GCA TAC GIC GAA TTC GIT CGA CCA TTIG AAC TGC 3
(EcoRI, coding strand) and 5 -GCA TTG CTG CTC GAG TTA GIC TTT
CTT CIC GTA GA-3" (Xhol, non-coding strand). This fragnent was
inserted between the EcoRl site and the Xhol site in pMMO2 to
give pMR2nDHFR and between the EcoRl site and the Xhol site in
pMALO3 to give pMBnDHFR
The gene encoding nDHFR was also subcloned from plasnmd
PM2nDHFR t o pMM 02 and pMMO3 with the (AySerdy), |inker added
bet ween the fusion domains. A 579 bp EcoRl to Xhol fragnent
encodi ng (dySerdy),-nDHFR was prepared by PCR from pMAR2nDHFR
using the prinmers 5 -GCA TAC GIC GAA TTC GGT TCT GGI GGI' TCT GGT
GIT CGA CCA TTG AAC TGC-3' (EcoRI, coding strand) and 5 -GCA TTG
CTG CIC GAG TTA GIC TTT CIT CIC GIA GA-3' (Xhol, non-coding
strand). This fragnent was inserted between the EcoRl site and
the Xhol site in pMAM02 to give pMR(GSG 2nDHFR and between the
EcoRl site and the Xhol site in pMAMO03 to give pMAB(GSG 2nDHFR
The gene encoding the hornone-binding donmain (am no acids
524-795) of the rat glucocorticoid receptor with nutations F620S
and C656G (rGR2) was subcl oned from pMR2d y6rGR2 to pMALO2. An
819 bp Mel to Xhol fragnent encoding rGR2 was prepared by PCR

from pMR2d y6rGR2 using the priners 5 -GCA TTG CTG CAA TTG ATC
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AGT CTG ATT GCG GCG TTA GCG 3" (Mel, coding strand), 5'-GCA TAC
AGC CTC GAG TTA CCG CCG CTC CAG AAT CTC AAA G 3' (Xhol, non-
codi ng strand). This fragnent was inserted between the EcoRI
site and the Xhol site in pMMO03 to give pMABr GR2.

The gene encoding rGR2 was al so subcloned from pMR2rGR2 to
both pMALO2 and pMMO03 with the (A ySerdy), |linker added between
the fusion domains. A 437 bp Mel to Xhol fragnent encoding
(dySerdy),-rGR2 was prepared by PCR from pMArGR2 using the
primers 5 -GCA TAC GIC CAA TTG GGI' TCT GGI' GGI' TCT GGI GCA GGA
GIC TCA CAA GA-3' (Mel, coding strand) and 5 -GCA TTG CTIG CTC
GAG TCA TTT TTG ATG AAA CAG AAG 3" (Xhol, non-coding strand).
This fragnent was inserted between the EcoRl site and the Xhol
site in pMMO02 to give pMR(GSG 2rGR2 and between the EcoRl site

and the Xhol site in pMMO03 to give pMAB(GSG) 2r GR2.

Construction of the yeast strains

The yeast strains described in this paper (Table 1) were
prepared using a lithium acetate transformation nethod followed
by selection on synthetic conplete (SC) nedia containing 2%
glucose and lacking the appropriate selective nutrients as
descri bed. [?] Strain V248Y was prepared previously by
transformng S. cerevisiae strain FY250 with plasmd pMALOG,
whi ch encodes the lacZ gene under the control of eight tandem

LexA operators. Strains containing plasmds encoding the LexA-
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and B42-fusion proteins were constructed by transformng strain
V248Y with the appropriate pMAM02 and pMAMO3 derivatives and

grow ng the resulting strains on the appropriate SC nedi a.

Table I. Strains Used in This Study
Strain Genot ype
EGY40 MATa ura3-52 trpl his3 leu2::0 LexA op-LEU2 gal*
V134Y EGY40 pPE290, pPE293, pSH18-34
FY250 MATa ura3-52 trpll63 hi s3[200 | eu2(1 gal
V248Y FY250 pMALO6
V379Y FY250 pMALO6, pMABeDHFR, pMALO2
V381lY FY250 pMALO6, pMALO3, pMALO2
V494Y FY250 pMALO6, pMABeDHFR, pMA2( GSG) 2r GR2
V504Y FY250 pMALO6, pMMAB( GSG) 2nDHFR, pMA2( GSG) 2r GR2
V506Y FY250 pMALO6, pMAB( GSG) 2r GR2, pMA2eDHFR
V512Y FY250 pMALO6, pMMB( GSG 2r GR2, pMAR2( GSG 2nDHFR
V560Y FY250 pMALO6, pMALO3, pMA2( GSG) 2r GR2
Vv822Y FY250 pJK101
V823Y FY250 pJK101, pMAO3
Vv824Y FY250 pJK101, pMABeDHFR
V825Y FY250 pJK101l, pMAB( GSG) 2nmDHFR
V826Y FY250 pJK101, pMAB(GSG) 2r GR2

Western blots
Western blots were carried out essentially as described.!3?

The yeast strains were grown to md-log phase (O = 0.5-0.9)
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in the appropriate SC nedia and then |ysed using acid-washed
gl ass beads. The total protein concentration for each |ysed
cell extract was quantified using a Bradford assay such that 2
pug of total protein was analyzed for each strain tested.
Rel ative protein expression levels were determned by sodium
dodecyl sul fate (SDS) polyacrylam de gel electrophoresis (PAGE)
followed by transfer to a PVDF nenbrane and Western staining.
The washing buffer for the Wstern staining was 20 nM Tris pH
7.6, 70 mM Nad, and 0.1% Tween. The bl ocking buffer was the
same, but with 5% non-fat dry mlK. The PVDF nenbrane was
incubated with the primary antibody at a 10,000:1 dilution
(anti-LexA I1gG or a 1000:1 dilution (anti-HA 1gG for 2 hrs.
The incubation with the secondary antibody was at a 1000:1
dilution for 1 hr. The secondary anti body was detected by the
i ncubation of the nenbrane with 20:1 dilution of |umnol and
peroxide for 1 mn wth vigorous shaking. The nenbrane was

visual i zed by exposing it to autoradiography filmfor 1 mn.
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